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1. ӎɻⅎ ᶕ  

1.1. ӎ 

Ҳ Ḫ ɻꜗ ᴌЇ ҿ Ї ҿ Amplifierɼ 

װ ҿ Ї ꜗ Ї ҿ ɼ 

‟ҐЇ ɼҪ Ї ҅ү ᴌЇdeviceЇ

҅ү 3 ᵩ ҅ү 8 Ї ɼ ֙

ᴌꜘҏ ɻ └҅ ᾟ Ї ҅ү ɼ 

ⅎ ֙Їᵜ ӤӶ ɼῚ Ї Ғ ҿ Їᵶ Ӎ

Ӎ ɼ ָⅎҒ ҡ Їᵶⅎ Ӎ Ӎ־ К 

1.2. Ὴ  

Ὴ ⅎҿҎ Е ᵩ ɻ ꜗ ɼ 

Ӑ Їқҏ Ї Ҳᶕ ɼ ү Ғ

Їה ӫ Ї ᴯԋɼ 

ᵣ  

ᵩ ⅎҿҩ Е ᵩ ЃBipolar Junction Transistor-BJT Їⅎҿ NPN ɻ

PNP Єɻ ᵩ ЃӤ ЇField Effect Transistor-FETЄɼῚҲ ⅎ

ҿ JFET MOSFETЇ Ї ᴂ N P Ӑⅎɼה

Ї ᵩ װ 8 Ї 2 Ї 6 Ї 1-1 ɼ 

ᵩ Ї ᵩ Ὺ Ї ꜠ ЇӤ ꜠

Ї҅ү Ї Ї҅ү Ї Їҩ ꜠ Ї ҩүҒ

Ņ ņɼ ᵩ ҲЇ ꜠ Ї Ї

҅ Ņ ņɼ 

ᵩ װ ΐ ( ) ɻΐ Ѓ Є ɻΐ Ѓ Є Їװ

ɼ 

ᵩ ᴂЇ ᴰ └ ᵩ Ὶ ɼה

ᵲ Ї└ Їῴ└ ɻ ῇ ɻ ₴ Ї

Ї ҅ү Ї Ғ ҅ᴌ Ԑ ɼ ү

ᶕ ᴌ Ḉ Ї ӤҒ Їᵜ ┼ԋ

ɼ 

1960 ש ҅ү Їש қ ԋ҅ ∆ ɼ

ᴂ ñ ᵫ ᶕ ò ү ҏЇ ₴ Е ҅ Ἅ

Ї Ї װ ҅ү ЇῚ Ӥ ҿ ɼ

ðOperational Amplifier. 
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ЇῚ ҅ү ⅎ ῇɻ ɻ ɻ

Ѓ ԓ 10000ṖЄЇ ֥ ҅ү Ҳɼ ҩү ⅎ ῇ

Ї҅ү ҩү ₴ Їҩүᶱ ɼ 

 

Їװ ⅎ  

֥҅ Ї ҅ү ҲЇ Ἅ

Ї ֥ Ї ҿ ɼᵜ Ї Ї ‼

Кה 1Ṗ Ї1.1Ї1.2Їéé Ғ ‼ 1.05Ṗ К 

”ԋ ү ɼ Ї ֥ ֥ Ґ

Ї Ӑҿ Ї ҅⅓ Е 

1Є Ї 1-2Ҳὃ ɼ 

2Є ῇ Ї Ί ῇ ɼ 

1-2(a) ҅ү Їᵜ ₉ӓҒ ᶕ ɼ ҿ

ԋЇ ῇḪ Ӎ Ї ₴ К 1-2(b) ₴ ҩү ⅎ Ї

└ԋ ῇ Ї ԋ ɼ ᴌЇ Ґ Е 

Ὗ ὃ Ὗ Ὗ

Ὗ Ὗ
Ὑ

Ὑ Ὑ

 

      Ѓ1-1Є 

ҩү ЇҎү Ї װ ᴑ ҩү Ӑ ῗ Ї └ 

ὃ
Ὗ

Ὗ

ὃ

ρ ὃ
Ὑ

Ὑ Ὑ

 

     Ѓ1-2aЄ 

Ὗ Ὗ
ὃ Ὑ

Ὑ Ὑ ὃ Ὑ
 

   Ѓ1-2bЄ 

 

Us 

RF R2 

Ro 

Auo R1 Ux 

Uoå(1+RF/R2)Us 

Auo 

Us 
Uo=Auo×Us 

1-2 ⱬ̔׆ ⌠  

(a)̔  (b)̔ ĺĺ  
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 ᵣ  

 

 ⱳ  

 

JFET MOSFET 

NPN 

   

N  P  N  P  N  P  PNP 

g 

d 

s 

g 

d 

s 

b 

c 

e 

b 

c 

e 

g 

d 

s 

b g 

d 

s 

b g 

d 

s 

b g 

d 

s 

b 

‰  ῃ №  

V- 

V+ 

VOCM 

IN+ 

IN- OUT+ 

OUT- IN+ 

IN- 

OUT 

V+ 

V- 

ת  

ꜚ  

 

 

 

 

 

/  

ŀŀ 

1 -1 ῃ  
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ῚҲὃ ҿ Ї ɼ ὃ Ї └ 

ὃ
Ὑ Ὑ

Ὑ
 

      Ѓ1-3aЄ 

Ὗ Ὗ 

Ѓ1-3bЄ 

(1-3a) Ї ₴ ᴌ Ї ғ׃ R2ɻ

RF ῗЇ ғ ὃ Ӎῗ־ ɼ ԋЇ ֥ װ

ԋЇ ὃ Ίᵩ Ї ԋɼװ Їᵶ

 ԋɼװ

Ѓ1-3bЄ Ї ‟ҐЇ ῇ ꜘ Ḫ UsЇ Ӎ ῇ

₴ ᵣ ҅ ԓ USЇ UIN- ԓ UIN+Ї ᴂ Ņ ņɼה

ᵣҏ Ї ҩү ῇ ᵣЇᵒӓ ҅ ɼ Ҍ ЇŅ ņҒ

Ї ɼ 

ҿԋ Ї ᴂẐ R2=1kɋЇRF=3kɋЇ Auoה 10 └ 1000000Ї

‟ɼ 

1 -1  

Auo ̂1-3ã  

ᵀ Auf 

̂1-2ã  

Auf 

̂1-3b̃  

ᵀ Ux 

̂1-2b̃  

Ux 

10 4 2.857142857 US 0.714285714×US 

100 4 3.846153846 US 0.961538462×US 

1000 4 3.984063745 US 0.996015936×US 

10000 4 3.99840064 US 0.99960016×US 

100000 4 3.999840006 US 0.999960002×US 

װ ₴Ї ὃ Їᶕ (1-3) └ ᵆ Їғᶕ (1-2) └

Ї ɼ 

ה 1960 Ҳש ҅ ɛA709 Їא ҅ ᵊ

ɼ 1-2ЃbЄ ҲЇ װ Е 

1Є ҿ 1+RF/R2Ї ɼ 

2Є ῇ ԓ R1ɼ 

3Є ₴ ԓ Roɼ 

ү Їש ԋ ῗԓ Ԑɼ ᴂ ᵥ₉ү Ї ҅

₴ ῎ ЕFairchildŀ ן ῎ Ї ҅ ɛA709 Ї Ғ

Robert J. (Bob) Widlarɼ ₉ Їא ү῎ Ῐ Ї Ї ԋ҅

ү ᵩ қ ɼ 

ᴂל ɼ 

ῗԓ ҅ └ Ғ ɛA709ЇῚ ɼ ԋ ɼ

Ї1963 ЇWidlar ᵩ῎ ЃӤ 1963 Widlar ꜙԓן ЄЇ ԋ

ɛA702ЇᵜҒ ꜗЇ └ 1965 Їלҿן ῎ ɛA709 ҿ ᶕ ɼ

֥ Ї א ֥ Ї 1968 ɛA741ɼ 
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Ὴ ⅎ  

Ї ‼ ҏЇ ┼ԋ ҅ Ї ҿῊ ⅎ Ї

ⅎ ῇ IN+ IN-Ї ⅎ ₴ OUT+ OUT-Ї Ӑ ҅ү ῇ Ї Ӑ

ҿ VOCMɼ 1-3 Ї ᴂӐ ῗ ҐЕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ὗ Ὗ ὃ Ὗ Ὗ  

      (1-4) 
Ὗ Ὗ

ς
ὠ  

        (1-5) 

(1-4) Їғ ‼ ׃⌡ ԓῊ ⅎ ₴Ӥ ⅎ ɼ ⅎ

₴ẅ ԓ ⅎ ῇẅӝ҅װү ὃ ɼ 

(1-5) ҅ү Ї ᵶ VOCM ῇ҅ү Ї Ӎ ⅎ ₴ ҩү ΐ

Ѓ ҩү ⅎ ₴Ḫ ẅЄ ԓᵶ ῇ VOCMɼ װ ҿЇҩү ⅎ

₴ Ї ῇ VOCM ꜠ɼ үꜗ ԓ ₴ ᵣɼ 

⌐ ғ ‼ Ҳ Ѓ1-1Є└ Ѓ1-3Є Ὴ ⅎ Ї ‼װ ₴

₴ɼᵜҿԋ ᾭ Ї ᴂᾨᴧ ҅ҐЇ 3 ᴰ ⅎ ɼ 

 

ҿԋ ⌡ ҩ Ї2ῇ 1₴ װ ҿ ‼ Ї2ῇ 2₴ װ ҿῊ ⅎ

Ї Ї ָ ‼ ҿ ɼ 

Ї ԋ ‼ Ὴ ⅎ Ї Ї Ὴ װ ₉ӓ

ɼ₉ Ї ᴂװ ‼ Ὴ ⅎ ҿ Ї ԋ

ҏҌ Їᴑᵫ҅ ӫ װ ᴂ Ὺɼ 

ᵜ Ї ֥ ҿԋלᴂ ⌐ Ї Ӥ ҿԋ ḈЇ ₴ԋ ꜗ

ɼ 

 

  

V- 

V+ 

VOCM 

IN+ 

IN- 
OUT+ 

OUT- 

V- 

V+ 

UOUT- 

Us 

R1A 

UOUT+ 

UIN+ 

UIN- 

R1B 

R2B 

R2A 

VOCM 

1-3 ῃ № ץ ῃ № №  



14 

 

ⱳ  

үװ ҿ Ї Ї ֥ ᴰ ү

Ѓ Є ҅ Ї ᶱ ɼ ꜗ ɼ 

ᴂ ҅ү Ї Uo=Ui1- Ui2ɼᶕ װ ₴ 1-4(a)

ɼᵜ Ї ҲЇ └ 4ү Ғ Ї ү

Їԓ ֥ Ѓ ADI ῎ Є ү ҅ү Ầ AD8276

ҲЇ ҅ ꜗ Ї ҿ ꜠ ŀŀDifference Amplifierɼ 

Ї ҅ Ὺ ἥ AD8276҅ Ї 1:1 ЇӤ 1:10Ї1:5Ї1:2

Ї Ӥ Ғ ɼ ”ԓ ҿ ɼ 

ꜗ Еꜗ Ї Ầ Ầ ɼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ꜗ Ї Ґ₉װ Е 

  

40kɋ 

Uo 

OP07 

40kɋ 

40kɋ 40kɋ 

Ui1 

Ui2 

1-4 ⁞ ₮ ⱳ ӊĺĺ ꜚ  

(a) ⁞  (b) ץ Ḃ ⁞ ⱳ AD8276 
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ᴀ  

ⅎ ῇЇ ₴ ЇӤ ⅎ Ї ҅ װ ҅ү Ї

ɼ ԓᴀ ᴀ ╦ Ї ᴶ ɼ 

ᴀ Ὺ Ί 2ү Ї ῝ 3 ɼῚ

2 ɻ ɻ ɼ 

ᴀ Ί ΐ ┼ ŀŀ Ḫ ẅ ҿ ΐ Ғ Ї

ῇ ɼᵜ ῇ ᵲ ┼Е ҅Ғ Ї ԑҒ

ɼ 

ῗԓᴀ Ї ᴰ Ҳ ɼ 

1-5 ADI ῎ ֥ AD8221 Ї װ ₴ ҩү ῇ -IN +INЇ

҅ү ₴ VOUTЇ2 3 Ӑ ҅ү Їװ” ᴀ

ɼ 1-5 Ҳ ₴ԋ AD627 ῎ Ї RG Ї ɼ 

1-5 ҲЇ ᴶ Ḫ Ї֥ VDIFFЇװ

Ḫ ЇAD627 ҩү ῇ ῇ Ї₉ӓҒᴰהᴶ ᶽ Ї

ᴶ ₴ Ғᴰ ЇḦ VOUT=VREF+GVDIFFɼ 

  

ת 1-5 ῒ  

ԍA Designerôs Guide to Instrumentation Amplifiers 3RD Edition /by Charles Kitchin and Lew Counts/Analog Devices,Inc.2006 
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꜠  

҅ү ү ᾩ ‼ ҅ Ї ῚҲ ẅ װ

꜠ ҿ ɼ 

AD8276҅ Ї 4ү ᾩ ‼ ЇӤ 5 ɻ6

ЇӀ ԓḪ ⁯ Ѓ ₴Єɻ ɻḪ ⅎ ɻ ᵣ ɼ 

֥ ᶱ ꜠ ЇӀ ᶱ ᾩ ‼

ɼ ₉ү ɼ 

װ 1-6 AD8270ҿᶡЇ װ ₴ Ὺ ҩү ꜠ Ї ү

꜠ 7ү Ї װ ᴂ Їװ Ғ ꜗ

ɼ ׃1-6 ҅ Їᵲҿ҅ү AD AD7688 ╦ ꜠ ɼ 

Ӑ Ї ᵶ ҅ү ⁯ U15=U+IN-U-INЇ װ 1 ɻ5 ɻ6

ɼ U15=0.5(U+IN-U-IN)Ї װ 4ɻ5ɻ6 Ї1 15 └҅ ɼ

U15=2(U+IN-U-IN)Ї װ 1 2 ҅ Ї3 4 ҅ Ї5ɻ6 ɼ 

ᵶ ЇAD8270 7ү ҿ־Ӎ ẅԋ ŀŀᴭ

∆ Ї װ ꜗ ɼ 

ῗԓ ꜠ Ї ᴰ Ҳ ɼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1-6 ꜚ AD8270 ѿ ĺĺ ꜚ ADC 
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װ Ḫ Ї װ Ї

ProgrammableЇ Ї Digital Controlled Variable Gain Amplifierɼ  

ҿ PGA DVGAɼ 

Ї ү 2 ┼ ЇӤ Ḫ

 ῇ ת ɼ 

Ӏ ԓ Ḫ ҙҒ Ԑᾨ ‟Е ₴

ADC ῇ ҲЇ ⅎ Ї Ḫ Ї װ ₴ Їת

PGA Ї Ḫ Ї װ ⁯Ї ᶕ

ԓ ᶉ ɼ 

ADI ῎ ֥ Ӏ ⅎҿҩ Еᵤ Їװ

ɼ 1-7 ᵤ AD8231 AD8366ɼ 

ᵤ װ Ὶלᴮ ЇAD8231 Ҏ 8 1

Ṗɻ2Ṗɻňň128ṖЇ15ɛV ЇG=1 ׃ 0.08% ɼᵜ

2.7MHzɼ 

AD8366 -3dB װ └ 600MHzЇ 100MHzװҏɼᵜ ‼

±0.25dBЇ ҿ 0.97~1.03Ї±3% ɼ 

AD8366 ┼ Ї װ ┼ 2 Ҳ ҅ ЇӤ װ ┼Ж װ

┼ЇӤ װ SPI ҷ ┼ɼ 

AD8231Ὺ ҅ү װ ᴀ Ї Ї

ᴀ ɼ 

 

 

 

 

 

 

  

AD8366 

1-7 AD8231 AD8366 
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ꜘ VG ┼ɼADI ῎ Ӑҿ Variable Gain 

Amplifier, VGAɼ dB V/V ҩ ɼ ┼ŀŀVG Ї Ж

┼ŀŀVG Ї ɼ 

ɼῚҲ҅үӀ ꜠ ┼ AGCɼ ֙ ҿ Ὺ ԋ ₴

ẅ Їװ ₴ Ї └ ┼

VG Ї װ Ḉ AGCꜗ ŀŀ ῇ Ї ₴ ₉ӓҒ ɼ

Ҳ҅ Ί ꜗ Е Ӥ ɻ Ӥ Ї Ґ ₉ӓ ҅ ɼ 

dB Еװ dBҿ ᵣ Їғ ┼ VG ῗ ɼ ┼

Ї װ dBҿ ᵣ ɼ Ї Ӥ ɼ 

V/V Е ЃṖ Ї V/VЄЇғ ┼ VG ῗ ɼ ┼

Ї Ṗ ɼ 

 

AD602 ҅ ҿ ɼ ү ⁯

ɻ Ї ⅎ ῇ C1HI C1LOᵲҿ ┼ VGЇ -

10dB~30dB dB ЇDC~35MHz ɼ 

AD8367ꜗ ҿ Ї500MHzῪ -2.5dB~42.5dB dB Їҙ ɻ

┼ MODE ЇῪ ₴ ẅ ɼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1-8 AD602 AD8367 
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ῇḪ ғ ₴Ḫ Ӑ ɼ Ҏ Е ɻᾩ

ɻ ɼADI ֥ Ӏ ɼ 

AD202Ї҅ ӫ ɼ Ḫ ῇ

Ї ₴ Їҩү Ὴ Ї׃ ҏ Ḫ ɻҐ

Ḫ ᴶ ɼҩ Ӑ װ 2000Vɼ 

Ḫ ҿЕ ᶽ ҅ү Ѓ Ҳ ҏ ЄЇװ ┼ Ї ᵤ Ḫ

25kHz ┼Ḫ Ї ᴶ └ ᶽЇ ₴ɼ 

ҿԋ Ї Ḫ ῇᶽ ᶱ ɼAD202 ҲҐ ᴶ

Ї ᶽ ᶽ ᶱ Ⱶɼ ҿ ᶱԋ Ḉɼᵜ Ї Ҳ ±7.5VЇ҅

׃ ᶱ Ⱶɼ 

⌡ Ї ᵤ Ḫ Їἥ AD202 2kHz ɼ 
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1.3. ∑ 

ҩ ̆⌠ ᵣ ȁ ⱳ ̙ҹԅ

Ḃ̆ ᾢױ ӈ ᵣ ҹ ᵞ ̆ⱳ ҹ Ȃ 

ᴋᵥѿҩ ⱳ ̆ῤ ץ ҩ ᵣ ҹҺ ̆ ̆ץ

ҩ ̆ ̆ Ӈᵞ Ӟѿ Ȃ 

ѿҩת ̆ ҈ҩ ⱴѿ֓ ץ ̆ ᴪ

Ȃ ᵰ ̆ ҩ ᵣ Ӟ ץ ₮ ̆ ֓ ῤ ѿ ᵣ

Ȃ 

ᵖ ̆ Ҍ Ȃ ѿ֓ ᵣ ҩ ̆ᵰ Ҍ⌠

̆ ⱳ  Ȃױ

̆ ҩ ⱳ ̆ ҳ Ȃ 

Ҋץ ↕ ץ ̔ 

1̃ ѿ Ҍ ↕̆ Ԋ ȁ Ȃ 

2̃ ѿ ’Ҋ̆ ֲ ̆ ֟ ᶫ ̆ Ȃ ∆

≢ ̆ ֟ Ύȁ ץ̆ ΎҬ

₮ ᶛ̆ ̆ Ȃ 

3̃ ѿ ’Ҋ̆ ̆ Ҍ ᵞ Ȃ 

4̃ Ҍ ḤȂ №ῃץֲ ҹ ĺĺ ᵣ ץ̆

̕ ֲ ₯№ ᾝ ᴆ̆ץᶏ ₮ ⱳ ҹ ̆ᵌӍ

Ȃ ֓ Ҍ Ȃ ̆ ָӇ ָӇ̆ ҹ Ȃ 
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2. ῗ  

Ҍ ̆ Ҍ ̆Ӟ Ȃ ̆ᵖ

Ҍ ̆ Ȃ 

̆ ̆Ӟ ̕ ғ ֟ ֓

҉Ӟ ӈ̆ Ҍ ῃ ֽֽ̆ ADI Ὲ ῃ ̆ ץ

ӥ № Ȃ ̆ ӥֽ ADI Ὲ ѿ֓῏ ҹ

Ȃ ѿ ̆ ᵥ̆ Ӟ Ȃ ≢ №̆ ̆ Ȃ 

2.1 ῇ ЃOffset Voltage,VOSЄ 

ӎЕ ᶕ Їꜘ ҩү ῇ Ӑ ᶕ ₴

ҿ 0ɼӤ ӎҿ ҙ ῇ Ї ₴ 0 ɼ 

ᴮꜛ Е1µV ҐЇװ ԓ ᴮ ɼ100µV Ґװ ԓ ɼ ₉

mVɼ 

̔ᴋᵥѿҩ ̆ ̆ ңҩ ῀ ̆

҉ ₮ ҹ 0̆ᵖ ῤ ң ῀ Ạ⌠ ῃ ̆ ₮ Ҍᴪ 0Ȃ

Ḡ ῀ Ҍ ̆ ῀ ⱴѿҩ ̆ ⌠ ₮

ҹ 0V̆ ῀ ⱴ ṿ ҹ ῀ ̆ VOS Ȃᵖ ̆

’Ҋ̆ ῀ Ҍ№ ̆ ֟ ᴪץ ṿ Ȃ 

ᴋᵥѿҩ ҹ ῤ ұ ԅѿҩ VOS̆ ῀ѿҩ ̆

2-1 Ȃ ̆ ῀ѿҩ-VOS̆ ↕ ₮ҹ 0̆ ‰ ӈȂ ̆

̆ ₮ ҹ VOS̆ Ӟ ‰ ӈȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Е ҅ү AFṖ Ѓ ῇ ЇӤ

Є Ї ҿ VOSЇ∑ 0 ῇ Ї ₴ ҅ү ԓ AFVOS

Ї ₴ ҿ ₴ ɼ Ї∑ ₴ Ӥ ɼ 

Е Ḫ ҙᵶῗ ү Ї VOS ԓ

Ї ү ɼ ᵶ׃ῗ Ḫ Ҳ ֢

ⅎЇᵶ װ ῇ ₴ ꜘ֢ Ї Ὶ ɼ 

̔ ֓ ңҩ ̆ Ύ ᶫ ᵝ Ȃ

̆ ₮ ῀ ̆ ‰ ץ Ȃ  

VOS 

VOS 

VOS 

Uo=0 Uo=VOS 

2-1 ῀  
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2.2 ЃOffset Voltage Drift)  

ӎЕ ɻ ɻᶱ Ї ῇ ᴰ

ɼ ῇ ẅЇ ҿ ɼ 

̆ ҈ ̔ 

1̃ ῀ ԍ ṿȂ ῤ ṿ̆ץ µV/°C

ҹ ᵝ̆ ȹVOS/ȹT dVOS/dT Ȃ 

2̃ ԍ ṿ̆ץ µV/MO ҹ ᵝ̆ ӈ ᴟȂ

̆ Ȃ dVOS/dMO Ȃ 

3̃ ԍ ṿ̆ץ µV/V ҹ ᵝ̆ ӈ ̆

1V ̆ᴪ Ȃ ̆ Ȃ ṿ

ΎҬ ᵣ Ȃ 

ᴮꜛ Е0.002µV/°C └₉ µV/°C ɼ 

̔ 

̆ҍ Ύ҉ ̂ ӊҹ∆ ̃

℗῏ Ȃ∆ ̆ῒ Ӟ Ȃ׆ Ύ ̆ Ҋץ ̔ 

1̃ 40~500 ̆ ԍ∆ Ȃ 

2̃ 10~100ҩ ̆ ԍ∆ Ȃ 

̆ ̆ ∆ Ȃ ₮ԅ ̆

ӊҹẒ TOD=VOS/dVOS/dT̆ ᴪ ѿҩ

ȂẒ MOD= VOS/dVOS/dMŎ ҩ ̆ᴪ ѿҩ

Ȃ 

̆ңҩҌ AD8675 OP177F̆ VOS ҹ 10µV̆ᵖ ҹ

AD8675 0.2µV/°C ̆ OP177Fҹ 0.1µV/°C ̆↕ TOD_AD8675=10µV /0.2µV/°C =50°C ̆

50Ņ ֟ ѿҩ 10 µV ̆ TOD_OP177F=10µV /0.1µV/°C =100°C ̆ 100Ņ ᴪ

֟ ѿҩ 10 µV ̆ ╠ ֓Ȃ 

 

Ӄᶡ Ї҅ү ҿ 100µV Ї ҿ 2µV/°C Ї

5µV/MOЇᵶ ҅ ᵣ ԋ ɼ Ӎ Їᵶ ꜘ ᵲ

10°CЇ ᴰ₴ 20µV Ї 50°CЇ ᴰ₴ 100µV Ї ԓ

ᵶ╦ Ὴᵲ ԋɼ 

ᵶ ЇҒ Ӎ Ї ү Ӥᴰ ֥ Ї

20ү Ї ₴ 100µV Їᵶ ῴ ɼ 

Е Ҫ ɼ ҿ Ғ Ї Ḉ Ї ᴰ ɼ

ɻ Ї Ї ҿ ɼ 

Е ҅Ї ЇӤ ҏ ɼ ԑЇ ֙

Ί Ї Ғ Ḫ Ҳ ╦ ⁯ ɼ

װ ┼ ɻ ɻ ɼ ɼᵜ Ὺ

⅓ ꜠ᵲЇᴰ֥ Їᶕ ɼ Ї ӫ 3.1.1 ɼ 
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2.3 ῇẘ ЃInput  bias currentЇIBЄ 

ӎЕ ₴ Їҩү ῇ ẅɼ 

ᴮꜛ Е60fA~100µAɼ Ї ”ԓ ῇ ЇFET ῇ ᴰ

ɼ 

̔ ңҩ ῀ Ҍ ̆ Һ ῀

Ȃ ҩ ғ ῀ ’Ҋ̆ ῀

1.3nĂ 2-2Ҭ IB1=1.3nĂ ῀ 0.6nĂ 2-2Ҭ IB2=0.6nĂ

Ӈ ῀Ẓ IIB ҹ 0.95nAȂ 

Ὅ
Ὅ Ὅ

ς

ρȢσ πȢφ

ς
πȢωυÎ! 

Е ҅Ї Ї ῇẘ ᴰ

ⅎ Їᶕ ‼ɼ ԑЇ ῇ ҅ү Ї ү

ҏ֥ Ғ ῇ ɼ 

Еҿ ᾭ ῇẘ Ї Ӏ IB

ɼ FET ῇ װ ү ɼᵖ ̆ ғ IB

̆ ȂADI Ὲ ADA4817-1/-2̆ 1050MHz̆ IB ҹ 2pĂ ᵝ

Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2-2 ῀Ẓ  

IB1 

IB2 
IB2 

IB1 
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2.4 ῇ ЃInput  offset currentЇIOSЄ 

ӎЕ ₴ Їҩү ῇ ẅɼ 

ᴮꜛ Е20fA~100µAɼ Ї ”ԓ ῇ ЇFET ῇ ᴰ

ɼ 

̔ ̆ ṿ ѿ ҍ Ẓ Ȃ Ἕѿҩ

№ ̆ ԍ 70№̆ ṿҍ ṿ ṿ Ӟ 70№̂100№-30№ Ȃ̃

ױ ⌠ ̔Ẓ 10Ṑ̆ ῒѿ ԅȂ 

Е Ї ҩү ῇ Ї Ї

ẘ Ї ԋɼ 
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2.5 ῗԓ ẘ  

⌠҈ҩ῏ ̆ ῀ VOSȁ ῀Ẓ IBȁ ῀ IOSȂ

ҩ҈ױ ̆ ҉ ҹ 0̆ᵖ ҉ Ҍҹ 0̆

ᵬȂ ױ Һ ңҩ ̔ ѿ̆ 0 ῀ ̆ ₮Ҍҹ 0̆

ԍ ῀ ץ̆ ֓ ’ҊẒ Ȃ ԋ̆ ̆

̆ Һ ԍ ῀Ẓ Ȃ 

2.5.1 0 ῀ Ӈ ₮̙ 

῀ ҹ 0 ̆ ₮Ҍҹ 0 ѿ ҈ҩ̆ ῀

VOS̆ ῀Ẓ IB̆ ῀ IOS̆ ῒҬ ңҩ ᶭ ԍ

Ȃ 

ץ ױ OP07ҹᶛ Ȃ 2-3 OP07 Ύ ᶫ ץ̆ ѿҩ

OP07 Ȃ 

Ҭ ᵝ U+̆ ᵝ U-̆׆ ҹ IB1̆

ҹ IB2̆↕ ῀Ẓ IB ῀ IOS№≢ҹ̔ 

Ὅ
Ὅ Ὅ

ς
Ὅ Ὅ Ὅ

 

 

2-1 ץ2-2 ‰ ӈ̆ ץ ⌠̔ 

Ὗ Ὗ ὠ Ὗ ὃ  

Ὗ ὍὙ 

Ὗ ὍὙ Ὅ
Ὗ Ὗ

Ὑ
Ὑ 

҉ ̆ ץ  

Ὗ
ὃ

ρ
Ὑ

Ὑ Ὑὃ
ὠ ὍὙȾȾὙ ὍὙ  

Ὃ ὠ ὍὙȾȾὙ ὍὙ  

    ̂2-1̃ 

ῚҲЇ' ҿ Ї ɻ ₴ Ҳ ɼῚ ӎ ҐЕ 

R2 

51 

OP07 

R1 

RF 

Ui 

Uo 
U+ 

U- 
IB1 

IB2 

IR2 

2-3 OP07 Ẓ ץ̆ №  



26 

 

҅ү Ї ᶡ ЇῚ ҿЕ 

! ͺ

!

ρ
2

2 2
!

ρ
2

2
 

҅ү Ї ᶡ ЇῚ ҿЕ 

! ͺ

2
2 2!

ρ
2

2 2!

2

2
 

ᵜ Ї ҩү ῇ Ї Ὴ҅ ɼ ӎ ᴂ ῇ ҿ

Е 

' ! ͺ

!

ρ
2

2 2!
ρ
2

2
 

Ӑ װ ӎ ҿ Ї Ї ɻ ⅎ Ҳ

ӎ ԋ ῇ Ї ᴂ ᴰ ρ Ṗɼ 

׆ 2-1 ץ ₮̆ ῀ ̆ ₮ҍ ῀ VOS ῏̆ҍ ῀

IB1ȁIB2 ῏̆ҍ ῏Ȃ ₮ Ҋ ̔ 

1̃ IB1=IB2̆ Ӈ R1=R2//RF̆ ᶏץ ᴪ Ȃ

ӥ҉ Ȃᵖ Ҍ ̆IB1=IB2 Ҍ Ȃ 

2̃ ̆ ₮ Ȃ ֓ ῀Ẓ ̆

̆ ₮ Ҭ ᵬ Ȃ 

₴̆ Multisim12.0 OP07AH ᴏ ̆ 2-4 Ȃ 

 

ᾢ Ҭ Ҋ ̆ѿҩ ᵌ OP07AH ̆

VOS=0.011mV̆ IB1=0.536nĂ IB2=0.835nAȂ IB=0.6855nĂ IOS=-0.299nAȂ 

2-3Ҭ Table 1̆ VOSῖ ṿҹ 30ɛV̆ 75ɛV̆ ᴏ ᴆҬ 11ɛV

ҩ ȂIBҹ±1.2nĂ IOSҹ 0.5nAȂ ᴏ ᴆ Ӟ ҩ Ȃ 

(2-1) 2-4 ҉ ̆ ץ ₮ Ҋ ̔ 

Ὗ Ὃ ὠ ὍὙȾȾὙ ὍὙ πȢπςςmV̆ҍᴏ ῃ Ȃ 

2-4 Ҭ R4̆ 2-3 (2-1)Ҭ R1̆ ץ ₮ ҹ 0̆

1kɋ ҹ 21.5kɋ̆ ᴏ Ҭ ₮ 0.068ɛVȂᵖ ̆ ֽֽ ױ

̆ ᵬҬ ҆҆Ҍ ĺĺ ѿ ̆ № Ӟ ̆

ȁ Ӟ Ҍ ױ ҹ Ȃ  

V1
12 V 

V2
12 V 

VCC

VEE

R4
1kɋ

U3

OP07AH

3

2

4

7

6

81

VCC

VEE

R5
2kɋ

R6

2kɋ

C1

100µF

U1

DC  1e-009Ohm

0.536nA

+ -

U2

DC  1e-009Ohm

0.835n A

+

-

U4

DC  1e-009Ohm

5.926n A

+-

U5

DC  10GOhm

0.022m V

+

-

U6
DC  10GOhm-0.536u V

+

-

U7

DC  10GOhm

0.010m V

+

-

U8

OP07AH

3

2

4

7

6

81

VCC

VEE

U9
DC  10GOhm0.011m V

+

-U10
DC  1e-009Ohm0.835n A

+

-

U11

DC  1e-009Ohm

0.536n A

+ -

U12

DC  10GOhm

0.000 V

+

-

2-4 Multisim OP07 Ẓ  
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2.5.2  

Ẓ ѿץ ̆ ₮ ₮ Ҍ

№ ̆ ҹľױ Ŀĺĺ Ҍ₮ Ȃ Ҋץ

̔ 

1̃ ֜ Ҭ̆ ֓ľ Ŀ Ȃ 

2̃ ֜ ̆ ľ Ŀᴪ ᵞ ₮ ꜚ

Ȃ 

3̃ Ҭ̆ ≢ Ҭĺĺ ̆

֓ľ ĿȂ 

2-5Ҭ(a) ѿҩ Ȃ ҉ό ὭὙ̆ ⌠ ₮ ̔ 

ό ὭὙ ὠ Ὅ Ὑ  

ң ҹ Ȃ ԍ ₮̆ Ḡ ̔ 

1) Ὅ ḺὭ̆ ῀Ẓ ̆ ‗ԍ № Ȃ 

2) ὠ ḺὭὙ̆ ̆ Ӟ ‗ԍ № ץ

Ȃ 

3) ҹḠ ᵬ̆ ľ Ŀ Ȃ 

 

2-5(b) ѿҩ֜ ̆ ԍ Ȃ ’Ҋ̆ ╠

̆ ᵌӍҌᴪ ҹָӇ ̆ ᶏ Ȃᵖ ֓Ҍ

ᴪᶏ ľ Ŀ ᵬȂ 

1̃ RF ԍ R1 ̆ ̆

GNṐ̆ ᶏ GNVOSᴪ Ẓ 0 ̆ᴪ ᵞ ₮Ḥ ̆ 2-5(b) Ҋ

Ȃ ΐ ₃ҩ mV ῀ ̆100Ṑ ֟

₃ mV Ẓ ̆ Ҍ Ȃ 

2̃ ҹԅ ᵞҊ ̆ ᴡ R̆ ᶏ Ẓ

Һ ᵝȂ R=5k̆ Ẓ IIB=50ɛĂ Ӈ

῀ ѿҩ 0.25V ̆ ѿҩ Ҥ ’̆

₮ԅ ῀ ₃ҩ mV Ȃ 

̆ ῀Ẓ ̂₃ҩɛA ⌠₃ ҩɛÃ̆

Ȃ 

2-5(c) ᶛ ̆ Ӟᴪ ⌠ľ Ŀ Ȃ 

  

uI 

i I 

uO 

uO 

IIB- 

i I-IIB- RF 

-IIB R 

C1 

2-5 ῀Ẓ IIB ҈ᶛ 

i=0 

uO 

IIB 

IIB RF 

0-V 

0V 
IIBRF 

R1 

(a) (b) (c) 

u'
O 

C2 

VOS 

RF 

R1 

GNVOS 

V+ 

V- 
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2.5.3 ᵥᾥ ױ  

ᾥ ̆ Ҋץ Ȃ 

1̃ Ȃ 

ҹ Ȃѿ ̆ ױ Ҍᴪ ╠ֲ ̆ ױ ⌠

╠ֲӞ ⌠ Ȃ └ Ӟᴪ ֓ ̆ ֟₮ Ȃ ױ ⌠

̆ ѿ ץ ̆ ’ ̆ ױ ╠ Ȃ 

’Ҋ̆ ᾙ̆ ᵰ ⌠Ȃ 

׆̆ ֟ Ҋ ΐ ῃ ̆ ∆ ȁ ȁ ᶛ ̆

ѿ ⌠ Ȃ ⌠ѿ ̆ ᵰ ̆ ‗

Ȃ 

 

2̃ Ȃ 

Ḃ ԅ ̆ Ӟ Ȃ

ҹң№ץ ̔ ѿ̆ ץ ᵞ ̕ ԋ̆ ṿ

ץ ̆ ӥѿῬ ᶏ Ȃ 

 

Е  

Ї҅ү 10Ṗ Ї ₴ 1kɋɻ9 kɋЇ 10 kɋɻ90 kɋ

К ɼ Ї 100 kɋɻ900 kɋ ňň Ḫᴰ Ї Ғᵥ ṢЇ Ї

ᵶ Ғ К 

Ї ᴂ Ї ᶡ ҲЇ ҩү Ӎ К 

ҐЇ ɼ 

1Є Ї ⌡ ЇῚ ῳ Ї҅ Ї

1kɋװҐɼ Ғ└ ‟ҐЇװ ⁯ ҿ ɼ 

2Є Ї∑ ᵲ ꜗ Ї Ӥ Ї ₴ Ӥ ᵤɼ

Ҳ ҅ ɼЃ ҲЇ ЇҒ Єɼ 

3Є Ї∑ ẘ ₴ ɼ 

4Є Ї∑ ֥ ɼ ҐЇ װ 0.13ЍὙnV/ãHzᵆ Ї

҅ү 10kɋ ЇῚ ҿ 13nV/ãHzЇғ҅үҲ ῇ ɼ

҅ү 100ɋ Ї ҿ 1.3nV/ãHzЇ ԓ҅ү ᵤ ɼ └ 2.6

ɼ 

5Є Ї Ғ Ї ᴰ ҏ ᵤɼ 

6Є Ї∑ Ғ ɼ 

7Є Ї҅ ҅ ɼ 

 

3̃ Ȃ 

҆ Ȃ ΐ ̆ ᶫ ᵝ

ȂӞ Ҍΐ ҩ ̆ ץ ⱴ ̆ ץ ῀

̆Ӟ ץ ₮ Ȃ Ύ҉ ₮ԅ Ȃ 

ӊ ץ ҆ ̆ ҹ Ҋץ ̔ 

Â ֓ Ҋ ̆ ̆ Ҍ ԅȂ ԅ₃ ̆

ᵬ ԅȂ 

Â Ҍ ԍ ֟Ȃ 

Â ᵝ ԍ Ҭ ѿҩ Ȃ 
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2.6 ЃNoiseЄ 

ѿҩ ᵬ ̆ ῀ ̆ ₮̆ᵰ ⌠ Ҍ

̆ ѿ ӊῤ Ӱ Ȃ Ȃᵰ ҉ ⌠

̆ Ȃ 

₮ ̆ ɛVץҊ̆ mV̆҉ץ ῃ ‗ԍ ̆

҉ ̆↕ ‗ԍ Ȃ 

 

ӈȁ֟ ̆ Ҍ Ȃҍ ӥ ῏ Ҋ₃ҩץ

ӈ̔ 

1̃ ᴋ ┴ Ҍ ̆ ̆ ᵞ Ӟ ̕ 

2̃ └ ̆ ҍ ҉ № ᵌᵖҌ ῃѿ ̕ 

3̃ ΐ № Ȃ 

 

̆ ᵬ ̆ῒ ₮ ΐ ṿ Ȃ

₮ ̆ ̆ ‗ԍ ᴆ ȁ ץ̆ Ȃ ѿҩ

ץ ̆ῒ ₮ ץ ₮ Ȃ 

̆ ᴪ Ύ̆ ᵥ ᵀ ₮ ₮ Ȃ 

  

2-6 ҉ ⌠ ץ ̂ᵬ ̆ ̃ 
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2.6.1 ∆  

҅ү ᵒ Ӷ  

ԅѿҩ₱ ̆ 19ҩ ̆ῒ ҹ 1̆∆ ҹ 0̆ᵖ

҉ ̆ №≢ҹ 0.0105Hz̆ 0.059Hz̆ 0.11Hz̆ 1.03Hz̆ 2.14Hz̆ 3.1416Hz̆

4.04Hz̆ 5.002Hz̆ 6.241Hz̆ 7.01Hz̆ 8.027Hz̆ 9.18Hz̆ 10.23Hz̆ 31.11Hz̆ 72.14Hz̆

130.01Hz̆ 440.05Hz̆ 1150.19Hz̆ 3608.2HzȂ ױ ⱴ̆ ⌠ԅѿҩ ᵌ Ӱ ̆

2-7aȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

̆ ᶏ 19ҩ ₮ ľ Ŀ ̆ ̆

ҍ ױ ᵌȂᵖ ̆ Ҍ ̆ ҹ ̆ᴋᵥ ┴

ץ Ȃ 

  

 16

14

12

10

8

6

4

2

2

4

6

8

10

6ˊ 12ˊ 18ˊ 24ˊ 30ˊ 36ˊ 42ˊ 48ˊ 54ˊ 60ˊ 66ˊ 72ˊ 78ˊ 84ˊ 90ˊ 96ˊ 102ˊ 108ˊ 114ˊ 120ˊ 126ˊ 132ˊ

f x( ) = sin 0.0105Āx( ) + sin 0.059Āx( ) + sin 0.11Āx( ) + sin 1.03Āx( ) + sin 2.14Āx( ) + sin 3.1416Āx( ) + sin 4.04Āx( ) + sin 5.002Āx( ) + sin 6.241Āx( ) + sin 7.01Āx( ) + sin 8.027Āx( ) + sin 9.18Āx( ) + sin 10.23Āx( ) + sin 31.11Āx( ) + sin

2-7a 19ҩ ‰ ᵌ Ӱ ľ Ŀ  
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҅ү  

Ҋץ ↕̆ ץ ѿҩ Ȃ 

1̃ mҩ ̆ Ἕ ᾥ Ҭ 14 ̆ 1~13̆ 14 ̕ 

2̃ ҩ ѿҩ ῤΐ ᵬ ̆ ץ ᵬ

֟ ᵬ ┴Ȃ Ἕ 100◐ ᾥ Ӱ ↓̆ 1 ̆ᴋ ѿҩ

ΐ ᵬ 400/5400̆ 200/5400 ᵬ Ȃ ָӇ ┴

⌠ ѿҩ ṿ̆ ῃ ᵬ Ȃ 

3̃ ᵬ ѿҩ ̆ ץ 0 ᵝ ̆0 ᵝ Ȃ ҹԅḠ ⱴ῀

ѿҩ ̆Ҍᴪ Ȃ 

m ̆ ̆ ᵬ ┴ ̆ ҩ

Ȃ 

ΐ Ҋ ̔ 

1̃ ̆Ӟ ̆Ӟ ҩ

̆ᵖ Ҍ ̆ ₮ ῤ̆ ᵬ ̆

Ȃ ̆Ҍ ᵥ̆m Ȃ 

2̃ ῤ̆ № ṿ Ȃ ᴋ ѿҩ

ῤ̆ № ṿ Ҍ Ȃ 
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ố ⅎ  

ѿ ѿץ ̆ ị

̆ ץ ⌠ 2-7b Ȃ 1 Ҭ ѿ

ị ̆ 2ȁ 3 ԋ ȁ ҈ ̆ ҈ ӊ ᵝ

Ȃ ץ ₮̆ ѿ ị Ҍ ̆ ҩ ῤ

№ Ҍ ̆ᵖ ≢ Ҍ Ȃ ҈ ̆ ⌠ ꜚ

ṿȂ Ῥ ̆ ṿ ԍ ⱴ Ȃ ̆ ԅ╠

̔ ꜚ ץ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

U(f)/V 

f/Hz 

U(f)/V 

f/Hz 

U(f)/V 

f/Hz 

U(f)/V 

f/Hz 

U(f)/V 

f/Hz 

1 2 3 3  n  

2-7b № ị ⌠  
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ԅ∆ ̆ ױ ℗ Ӈ ѿҩ ̙

ṿȂ ғ̆2.6.6ᴪ ̆ ṿ ױ ⌠ ̆

ṿӊ 6.6Ṑ ᶛ̆ Ȃ 

Ѓ҅Є ẅ 

ᾢױ ѿҊ ṿ ̔ ṿ ԍ ѿҩ ꜚ u(t)

̆ ⱴ ⌠ѿҩ R҉̆ Rᴪ ⱳ

⌠ѿ ѿҩ Ȃ ѿҩ Uף ꜚ u(t)̆ ᶏ

R֟ ̆Ӟ ῃ ̆↕ U ҹ ꜚ

u(t) ṿȂ 

ꜚ ᵬ R҉̆ ⱳ ҹ 

ὖὸ
ό ὸ

Ὑ
 

ѿҩ № dtῤ̆Ạⱳҹ 

Ὠὡὸ
ό ὸ

Ὑ
Ὠὸ 

ѿҩ TῤẠⱳҹ 

ὡ
ό ὸ

Ὑ
Ὠὸ 

Ạⱳҍѿҩ URMS Tῤ R҉ Ạⱳ  

ὡ Ὕ
Ὗ

Ὑ
 

↕ ⌠ 

Ὁ Ὗ
ρ

Ὕ
ό ὸὨὸ 

      (2-2) 

ῒҬ EPֽᵬҹѿҩ ̆ ӊҹ ⱬ̆ ҹ ṿ Ȃ 

ꜚ ṿҹ 

Ὗ
ρ

Ὕ
ό ὸὨὸÒÍÓόὸ  

(2-3) 

ṿ ꜚ ̆ ⱬ ꜚ Ạⱳ ̆ ױ

ҍ ῀ ῏ Ȃ ד ҹ ℗̔ᵰ ̆ Ҍ ̆

̆Ҍ Ҍ⁞Ȃ 

ЃԑЄ Ḫ ⱵΊ ꜘ  

ԅ̆ ṿ ⱬῒ ѿҩ ꜚ

Ḥ ̆ Ҍ ╠ ȂҹָӇ ₮ľ ⱬĿ ҩ

ӈ ̙ 
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ԍ̆ ⱬΐ ⱴ ̆ ṿҌΐ Ȃ ⱴ ҉

̆ΐ ӈȂ 

ңҩ Ḥ u1(t)̆u2(t)̆ΐ Ҍ ̆↕ ṿ ⱬҹ̔ 

Ὗ ÒÍÓό ὸȟ            Ὁ Ὗ  

Ὗ ÒÍÓό ὸȟ            Ὁ Ὗ  

ңҩḤ ⱴ ѿҩ Ḥ  

όὸ ό ὸ ό ὸ 

Ḥ ṿҹ 

Ὗ
ρ

Ὕ
ό ὸὨὸ

ρ

Ὕ
ό ὸ ό ὸ Ὠὸ 

ρ

Ὕ
ό ὸ ό ὸ ςό ὸό ὸὨὸ 

ῈṐ Tῤ̆ ΐ ֜ ̆Ҍ ӗ №ҹ 0Ȃ↕ 

Ὗ
ρ

Ὕ
ό ὸὨὸ

ρ

Ὕ
ό ὸὨὸ 

Ὗ Ὗ  

      (2-4) 

ңҩ Ḥ ⱴ̆ ṿ ԍ ṿ ̆Ҍΐ ⱴ

Ȃ 

ⱬΐ ⱴ Ȃ 2-4 2-2 ̔ 

Ὁ Ὗ Ὗ Ὗ Ὁ Ὁ  

(2-5) 

ԅȂ ԅ ѿҩԊ ̔ ѿҩ Ḥ ҩ

̆ ҩ ⱬӊ ̆ ҹ ⱬȂ ҹ ᾢ №ȁ

№ Ҋԅ Ȃ 

ЃҎЄ ẅ  

ѿҩ Ḥ ȁ ᵬ Ȃ ץ  

όὸ ὶὨὟ ͺЍςÓÉÎ Ὢ  

ῒҬ rd ῤ ₱ ᴪ Ҍ ┴ ᵬ̆ ῤ ₱ ҩ №

≢ҹ fĭ ṿҹ Urms_fi Ȃ 

ҹ fă ҹ fb=fa+ȹf ῤ̆ Ḥ ץ ҹ 

ό ὸ ὶὨὟ ͺЍςÓÉÎ Ὢ  

ҩ ꜚ Ạⱳ ⱬ Ḥ ѿ №̆ᵖ ׅΐ

ⱬ ṿ̂ ̆ Ḥ u(t) ѿҩҬ ҹ

0.5(fa+fb)̆ ҹȹf ̆ ṿ ̃̔  

Ὗ ὪȟὪ ÒÍÓό ὸ  

Ὁ ὪȟὪ Ὗ ὪȟὪ  

̆ ᵰ ⱬ Ҍ ̆Ҍ ȹf̆ ץ ӈ Ḥ u(t) ҹ fa

ⱬ ҹ̔ 
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Ὀ Ὢ ÌÉÍ
Ўᴼ

Ὁ ὪȟὪ

ЎὪ
 

ȹf ԍ 0̆ῒ ѿ ҹ fa Ḥ ̆ῒ ⱬҹ 

Ὁ Ὢ Ὀ ὪὨὪ 
ҩ ⱴ ̆ғ ⱬΐ ⱴ ̆↕ ⱬҹ

ⱬ №̔ 

Ὁ Ὀ ὪὨὪ 

(2-6) 

̆ ԅ ҩ ⱬ Ὀ Ὢ̆ (2-6) ⌠

ⱬȂῬ (2-7)̆ ⌠ ṿȂ 

Ὗ Ὁ Ὀ ὪὨὪ 

(2-7) 

ҩ ⱬ ̆ ԅ ⱬ ĺĺ ⱬ ̆ῒ

ҹ ̆ ᵝ Hz̆ ҹ ⱬ ̆ ᵝ V2/HzȂ 

̆ ױ ῐ̔ ױ ԅ ҩ ᴆ ⱬ ̆ ױ

ṿ ̆Ӟ ₮ ҩ ῤ ⱬ̆

ҩ ̆ ԅ ῤ ṿȂ 

ᵖ ױ ̆ ⱬ ѿҩ ̆ҍ ῏ ̆

№ ₱ ̆ ױ Ҍᴪ ԅȂ ̆ ̆

Ȃ 

  



36 

 

 

 

ѿҩ ῤ̆ ⱬ ҹ DĔ↕ (2-7)̔  

 

Ὗ ὪȟὪ ὈὨὪ Ὀ Ὢ Ὢ 

₮ԅѿҩ ӈ̆ Ὀ̆ ҹ ̆ Ὀ Ȃ 

Ὀ Ὀ̆ ᵝ V/Ѝ(ÚȂ 

ҩ ₮ ̆ᴪ ױ ḂȂ ̆ ֟

ΎҬ̆ ᶫ Ȃ ԍҹָӇ ױ Ḃ̆ ԅῬ Ȃ 
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2.6.2  

̆ ₮ ̆ ҍ ῏̆ ҍ

῏̆ ғ ῤ ΐ ҩ ̆ ̆ ̆2.6.7 2.6.8

Ȃ ῤ ̆ ᾢױ ѿҩ̆ ῀ Ȃ 

῀ ѿҩ ̆ 2-8 Ȃ ҩ UN_I

̆ ҹ ῀ ̆ ṿ ῒ ̆ ᵝ V̆ Vrms

ᵝȂ 

Ҍ ῒז ̆ Ӈ ₮ UN_Ĭ 2-8Ҭ ңҩ ₮ ץ

̆ 2-8 ₮ ṿȂ 

῀ UN_Ĭ ᾢ ҩ ⱬ ̆ ױ

ѿ ῤ №̆ ⌠ ⱬ̆ ῒ ̆ ⌠ԅ ṿȂ 

̆ ᾢױ ⱬ Ȃ ̆Ҍ ΐ Ҍ

Ȃ 

 

  

UN_I 

UN_O=UN_I 

UN_I 

R mR 

UN_O=(1+m)UN_I 

2-8   ᶛ  
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2.6.3 UN_I ṿ  

ԅ ῀ ⱬ ̆ ᾢԅ ֟ Ȃ ҩ

̆ Ҭ̆֟ ̆Ἕ ȁ

ȂҌ ΐ Ҍ ⱬ Ȃ 

ң ̆ѿ ҹ 1/f ̆ῒ ⱬ ҉ Ҋ

̕ѿ ҹ ̆ ̆ῒ ⱬ ѿ ̆ҍ ῏Ȃ

100MHz҉ץ ѿ № ̆ ӥҌ׃ Ȃ ң ̆ ҉ №

₱ Ȃ 2-9A 2-9B Ẋ ̆╠ ⱬ ̆

Ȃ 

ң Όᵩ Ȃ ῒҬᴋ ѿ ̆ ױ Ҋ ̆ ₮

ῤ 1/f ṿ UN_1f̆ ץ ṿ UN_wh̆ ⌠

ṿ̆ UN_IȂ  

0

50

100

150

200

250

300

350

400

0.1 1 10 100 1000

ⱬ

1/f ⱬ

ⱬ

2-9A ῀ ⱬ  

DE /10-18V2/Hz 

f/Hz 

0

5

10

15

20

25

0.1 1 10 100 1000

1/f

DU /10-9V/ãHz 

3¦10-9V/ãHz 

6¦10-9V/ãHz 

2-9B ῀  

f/Hz 
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1/ f ẅ  

ӈ̆ 1/f ̆ ⱬ ҍ ӊ ῏ 1/f Ȃ

1Hz ̆1/f ⱬ ҹ C2̆↕ῒ ⱬ ҹ̔ 

Ὀͺ Ὢ ὅ
ρ(Ú

Ὢ
 

C2 ᵝ V2/Hz̆ C ᵝ V/ãHzȂῒҬãHz ҹЍ(Úֽ̆ҹ ῀ Ḃ̆

Ӟ ҹ sHzȂ ̆1/f ҹ̔ 

Ὀͺ Ὢ ὅ
ρ(Ú

Ὢ
 

ѿҩ ῤ̆ῒ ⱬ ṿ№≢ҹ̔ 

Ὁͺ Ὀͺ ὪὨὪ ὅρ(Ú
ρ

Ὢ
ὨὪ ὅ ρ(ÚÌÎ

Ὢ

Ὢ
 

Ὗͺ Ὁͺ ὅ Ѝρ(Ú ÌÎ
Ὢ

Ὢ
 

   (2-8) 

ẅ  

̆ ⱬ ̆ҍ ῏Ȃῒ ⱬ ҹ̔ 

Ὀͺ Ὢ ὑ  

ᵝ V2/HzȂ ̆ῒ ҹ̔ 

Ὀͺ Ὢ ὑ 

ᵝ V/ãHzȂ 

ѿҩ ῤ̆ῒ ṿ№≢ҹ̔ 

Ὁͺ Ὀͺ ὪὨὪ ὑ Ὢ Ὢ  

Ὗͺ Ὁͺ ὑ Ὢ Ὢ 

       (2-9) 

̆ ױ ₮̆ ṿ̆ ᶏ K̆ Ҍ

ⱬ K2Ȃ ̆ 1/f ̆ ᶏ C̆ Ҍ

ⱬ C2Ȃ ױ ΎҬ V/ãHz Ȃ 

ẅ  

῀ 1/f ̆ ױ Ҍ ῏ Ȃ≠ 2-4  

Ὗͺ Ὗͺ Ὗͺ ÓÕÍςὟͺȟὟͺ  

    (2-10) 

῀ ԍ 1/f ṿ ṿ Ȃ ᶏ

ԅѿҩ ̆ ᴪ ᶏ Ȃ 

ÓÕÍςὥȟὦȟὧỄ ὥ ὦ ὧ Ễ 
      (2-11) 
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׆ 2.6.4 Ҭ C K 

֟ ᶫ ΎҬ̆ Ȃ 2-10 ׆ ADI

Ὲ Ҭ ₃ҩ Ύ Ȃ 

ץ ₮̆ ֽ ₮ԅ 1/f ̆ ױ

̔ᵞ ץ 1/f ҹҺ̆ғ ҉ Ҋ ̆ ̆1/f ԅ̆

₮ Ȃ 

̆ Ҭ № C K ̆ ױ Ȃ 

Е ῳҲ  

֙ ῳҲЇ 2-10 Ґ ɼ ԓҒ └

Ї װ Ї Ѓ҅ 0.1Hz~10HzЄῪ ῇ ẅɼ ҲҿЕ 

ὟͺЃπȢρ(Úͯρπ(ÚЄ χρπnVpp 

Ї Ғ└ ɼ ֥ ADA4000-1 ҅ү ҿ G1

Ї ῇ Ї Ὶ ₴ 0.1Hz~10Hz Їҙ ҿ G2 Їῴ

Ї ҏ װ G1*G2 └ ɼ 

╦ Ї ӫ 2.6.6ЇӤ ₴ ẅЕ 

ὟͺπȢρ(Úͯρπ(ÚφȢφ ὅ ÌÎ
Ȣ
φȢφ τψȢτ ЍÌÎρππφψφnVpp 

ғ Ҳ ҅ ɼ 

 

  

ADA4000-1 ADA4000-1 

ADA4062-2 ADA4899-1 

2-10 ₃ҩ ΎҬ῏ԍ  
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K  

K Ҭ Ȃң ץ KȂ 

ѿ ̔ ̆ ̆1/f ̆ Ҭ ֽ K

ԅȂ ̆ ⌠ Ҭ ̆ ṿ ȂADA4000-1̔16nV/ãHz

̆ADA4899-1̔1nV/ãHz ̆ADA4062-2̔37nV/ãHz Ȃ 

ԋ ̔ Ύᴪ ץ enҹ ₮Ȃ Ҋ̔ 

 

ADA4000-1̔ 

 

 

ADA4899-1̔ 

 

 

ADA4062-2̔ 

 

ҍ ױ ₮ Ȃ 
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C  

C 1/f 1Hz Ȃ ’Ҋ̆ ׆ Ҭ

Ȃ 

̂1̃ 1Hz 

Ҭ 1Hz ṿ DU(1Hz) ץ ⌠̆ Ӈ 1/f

Ȃ 

Ὀ ρ(Ú Ὀͺ ρ(Ú Ὀͺ ρ(Ú ὅ ὑ  

↕  

ὅ Ὀ ρ(Ú ὑ  

(2-12A) 

2-10Ҭ Figure47ҹ ADA4062-2 ̆ DU(1Hz)=105nV/ãHz̆ғ

K=36nV/ãHz̆↕ C=99nV/ãHzȂ 2-10Ҭ Figure25ҹ ADA4000-1 ̆

DU(1Hz)=51nV/ãHz̆ғ K=16nV/ãHz̆↕ C=48.4nV/ãHzȂ 

̂2̃ Ҍ 1Hz 

֓ Ύ̆ ≢ ̆ῒ 1Hz̆ Ӟ Ҍ⌠

DU(1Hz)Ȃ ADA4899-1̆ 2-10Ҭ Figure13̆ ֽ ⌠ DU(10Hz)=10 nV/ãHz̆ Ӈ

Ⱳ ̙ ᾢ ⌠ Ҭ fmin̆↕ ̔ 

Ὀ Ὢ Ὀͺ Ὢ Ὀͺ Ὢ Ὀͺ Ὢ ὑ  

ὅ
ρ(Ú

Ὢ
ὑ  

 

ὅ
Ὢ

ρ(Ú
̂Ὀ Ὢ ὑ̃ 

(2-12B) 

῀ף ṿ ₮̆CADA4899-1=31.5 nV/ãHzȂ ̆ 2-12B ԍ 2-12A ҹ

Ȃ 

ᵖ ̆ ᴪ ̆ ѿ ҉ ң C Ҍ ῃѿ ̆

ᴪ₮ ̆ Figure25Ȃ ҹָӇ ̙ 

ῒ ΎҬҌ ₮ C K ̔ ҉ױ ̆ ̆

̆Ҍ 1/f ‰ץ ⌠ ̆ ᶭ

ԍ Ȃ ̆ Ȃ 

̆ ’Ҋ̆1/f ⱬ ԍ ̆ ҌԅָӇȂ 

׆3̃̂  

֓ Ύᴪ ₮ ̆ ױ ӊҹ fcorner̆ ӈҹ 1/f

Ȃ  

Ὀͺ Ὢ Ὀͺ Ὢ ὑ 

1/f ӈ 

Ὀͺ Ὢ ὅ
ρ(Ú

Ὢ
 

 

ὅ ὑ
Ὢ

ρ(Ú
 

(2-12C)  
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2.6.5 Ҭ fa fb 

Е fb 

ױ ԅ 1/f ῏ C̆ ῏ K̆ ≠ץ 2-8 2-

9 1/f ṿ UN_1fȁ ṿ UN_whȂ 

ῒҬ῏ ңҩ fa fb Ȃ ̆ fbȂ 

̆ fb ԍ fă  

Ὗͺ ὑ Ὢ Ὢ ὑ Ὢ       (2-13) 

̆ ѿҩ ᵰ ╠̆ᵰ ᵥ fb ̙ 

҉ ̆ ᵬ ҉ ̆Ӟ fb ץ Ȃ Ӈ Ӟ

ԅ̙ Ҍ Ȃᴋᵥѿҩ ᵬ ̆ ₮ ᴪ ⌠ ľ҉

Ŀ̔  

1̃ ῀ ֟ ῀ UN_Ĭ ₮ ᴪ ⌠ └̆

₮ᵞ Ȃ 

2̃ ֟ ̆ᴪ ⌠ ₮ ҍ ӊ ̆Ӟ ԅѿҩᵞ

̆ ѿҩ 10kɋ ѿ ̆ ѿ ᴪ₮ ̆ ҩ

ӊ╠ῒ ᵞ ԅ̆ ̆Ẋ 1pF̆ ῒ҉

fh 15.9MHzȂ 

3̃ Ḃ ᴋᵥ ̆ ᵰ ѿҩ ̆

Ӟ ҉ fh̆Ӟᴪ Ȃ 

ԍ ұ ԅѿҩ҉ ҹ fh ᵞ ̆

ұ ԅѿҩ҉ ҹ fb ᵞ ĺĺ ⱬ

fb ҹ 0̆ №҉ ҌῬ ̆ fbԅȂ 2-11a Ȃ 

 

 

Ҋ ױ ᵞ fh̆ҍ fb̆Ӟ

῏ Ȃ 

ԍѿ ᵞ ̆ῒ 2-11b ̆ ҹ 100Hz̆

⁞ҹ 0.5ṐȂ fb̆ᶏ ̂ ⱬ

№̃ ԍ ̂ ӗץ ⱬ ̃̆ ᶏץ 2-9

῀ Ȃ ץ ̆ ѿ ̆fb fh =1.57Ṑ̆ /́2Ȃ 

ᵞ ̆ῒ ᵞ ̆fb fhȂ 4

̆ 2-11c ̆ 100Hz̆ ᵖ ҍ Ȃ 

ҹ ԍ ̆ῒῈ Ȃ

ғ̆ 2 ҉ץ ̆ῒ ҍ ῏̆ ҹ Ȃ 

 

UN_I 

fa~Ð 
ᵞ  

fh 

U 

UN_I 

fa~fb 

U 

UN_I 

fa~Ð 
 

ᵞ  

fb 

U 

2-11a ᵞ Ҭ fb  
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fa 

1/f Ҭ̆ C̆ Ӈ ⌠ңҩ Ȃ 

̆ ᵞ fa ץ 0Hz̆ ᵖ Ὲ 2-8Ҭ̆Ҍ fa=0Ȃ 

Ὗͺ Ὁͺ ὅ Ѝρ(Ú ÌÎ
Ὢ

Ὢ
 

҉ ҹ̆ ᵞԍ 0.1Hz̆ 10s҉ץ ᵬѿ Ԋᴆ̆ѿ ץ ҹ

ֲҹ ȁ ꜚ̆ ױ ꜚ ̆ ҍ

῏Ȃ ̆ ’Ҋ̆ 1/f ̆fa ҹ 0.1HzȂ 

1/f Ҭ̆fb ᵌ ̆ῒ ӞҌ ȂҊ ₮ԅ Ȃ 

x 10 102 103 104 105 106 107 108 109 

xln  1.517 2.146 2.628 3.035 3.393 3.717 4.015 4.292 4.552 

Ӟ ̆ fa=0.1Hz̆  fb=10Hz̆ x=100̆ UN_1f=2.146C̆ fb=10000Hz̆ x=105̆

UN_1f=3.393C̆ Ӟֽ ԅҌ⌠ 1ṐȂ ԍ ĺĺln 30̆

ױ ץ ̆ 30Ῥ ̆Ҍ 5 Ȃ ҩ

ז̆ ז ꞉ ̆ ѿҩ 1 ̆Ҋѿҩ ╠ѿҩ 2Ṑ̆

῍ 64ҩ ̆ Ȃ ŀŀ 
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2.6.6 ṿ ṿ῏  

╠ ̆ ᵥ ₮ ṿȂᵖ ҉̆

ױ ⌠ ̆ ѿҩ Ӱ ̆ ₮ῒ ṿ ῒ Ȃ ̆

ױ ⌠ ṿȂ 

ΐ ̆ Ӈ ṿ ṿӊ Ȃ

 

Ὗͺ φȢφὟͺ  

       (2-14) 

ṿҹ ṿ 6.6ṐȂ ӈḤ ṿҍḤ ṿ ṿҹ

ṿ ̆ Ӈ ṿ ҹ 3.3Ȃ ԍ ҉ № № Ȃ

̂ 1/f ̆ῒ ṿ Ҍ ̆ѿ ץ Ӟ ᵌҹ 3.3̃  

№ ‰ „ ӈ̆ҍ ṿ ṿ ӈ ᵌȂ 

„
В ώὭ ὣ

ὲ ρ
 

Ὗͺ

В ώὭ ὣ

ὲ
 

ῒҬ̆ώὭף nҩ ṿ̆ὣף nҩ ṿȂ

Ҭ nҩ ̆ ץ n-1̆ ṿ Ҭ ץ n̆ ѿ ≢Ȃ n

̆ ҩ ≢ ץ Ȃ 

№ Ҭ̆¤3„ ץ 99.7% ₮ ̆ ¤3.3„ ץ

99.9% ₮ Ȃ ᵰ ⌠ ¤3.3„ Ԋᴆ̆ 0.1% Ȃ ̆ѿ

ҹ̆ ⌠ ṿ ṿ̆ѿ Ҍᴪ ¤3.3„̆ Ӟ Ҍᴪ ṿ

¤3.3ṐȂ 

2-11d ₮ԅ ȁ ṿ̂ ᵌҹ„̃̆ץ ṿӊ ῏ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ů 

3.3ů 

6.6ů 

2-11d ṿҹָӇ ṿ 6.6Ṑ̙ 
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2.6.7 OP27 ᶛ 

OP27 ѿ ῖ ̆ᵞ ȁᵞ ̆ Ȃ ץ OP27ҹᶛ̆≠

╠ ̆ ₴Ȃ 

OP27 ῳЇ └ῗ  

׆ OP27 ΎҬ Ҋ Ȃ 

ѿ INPUT NOISE VOLTAGĔ en p-p 0.1Hz to 10Hz ῖ ṿҹ 0.08ɛVP-PȂ ̆

Ὲ Ύ ̆ ⌠ ᵝҍ ѿ ̆ ᶏ

ԅ ĕ Ҍ Ȃ ̆ 0.1Hz~10Hzӊ ṿҹ 80nVȂ  

UN_Ipp(0.1Hz~10Hz)=80nV 

ԋȁ҈ȁ INPUT NOISE Voltage Density̆  

Ὀ ρπ(ÚσȢυnV/ãHz 

Ὀ σπ(ÚσȢρnV/ãHz 

Ὀ ρπππ(ÚσȢπnV/ãHz 

ԓ ̆ ץ̆ Ῥ Ȃ 

OP27 Ύ ₮ԅ Ҋ Figure 5 ȂῒҬ

DU(f)̆ ң № ⱴ ̆ᵞ 1/f ץ̆ Ȃ 

1Hz ⌠ 2.7Hzӊ ף 1/f DU_1f̆ Ҭ ₮ ԍ 2.7Hz

̆ᵖ ױ ᵞȂ 

2.7Hz⌠ 1kHzӊ ף DU_wh̆ Ҭ ₮ ԍ 2.7Hz ̆

ᵖ ױ ⌠ 1Hz ᵞȂ 

῏ԍ 1/f ̆ f=1Hz ̆ ׆ Ҭ C=5nV/ãHzȂ 

῏ԍ ׆̆ Ҭ ץ ̆K=3nV/ãHzȂ 

̆ ױ ԅ 1/f ῏ C̆Ӟ ԅ ῏ K̆ ץ

≠ 2-8 2-9 ᴋ ῤ 1/f ṿȂ 

  

DU_1f 

DU_wh 

DU 
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Ḫ ҲЇ √  

׆ᾢױ Ḥ Ҭ̆ Ȃ 

1̃ Ὲ └ ̆ҍ OP27  

1/f C=5nV/ãHz K=3nV/ãHz excelҬ └

̆ ⌠ ҍ ADI Ὲ OP27 Ύ ᵌ̆ 2-12 Ȃ 

2̃  

Figure5 ԅѿҩ 2.7HzȂ ‰ ӈ ̆ 1/f

Ȃ 

 

Ὀ Ὢ
ὅ

Ὢ
σÎ6Ѝ(Úϳ  

ץ Ὢ ςȢχχψHz̆ҍ Ύ 2.7Hz ᵌȂ 

 

3̃ᵞ ṿ  

ΎҬ ₮ԅ 0.1Hz~10Hz ṿῖ ṿҹ 80nV̆ ṿҹ 180nVȂ

≠ױ ̆ 0.1Hz~10Hz ῤ ṿ̆ ≠

ṿҍ ṿ ῏ ̆ Ҍ 80nV ̆ғҌ 180nVȂ 

0.1Hz~10Hzῤ ң № ̆ῒѿ 1/f ̆C=5nV/ãHz̆ῒԋ

̆K=3nV/ãHzȂ↕ 

Ὗͺ ὅ ÌÎ
Ὢ

Ὢ
υ ÌÎ

ρπ

πȢρ
ρπȢχσÎ6  

Ὗͺ ὑ Ὢ Ὢ σЍρππȢρ ωȢτωὲ6  

Ὗ ÓÕÍςὟͺ̆Ὗͺ ρτȢσςÎ6  

Ὗͺ φȢφ Ὗ ωτȢυρÎ6  

ҍ Ȃ 

  

2-12 ≠ C=5nV/sHz K=3nV/sHz └ OP27  

OP27

1

10

0.1 1 10 100/Hz

n
V

/s
H

z

1/f

1/f  

2.778Hz 



50 

 

2.6.8  

╠ ׃ ԅ ̔ ῀ ̆ ȁ1/f

̆ Ύᴪ ₮ ױ ̆ ԅ҉Ҋ ̆ ץ

₮ ῀ ṿȂ ̆ Ҍ ₮ Ȃ ₮

̆ ҩ ֟ ̆ ֟ Ȃ ҉̆ ׃ ѿҩ

̆ῒ ₮ ᵥ Ȃ 

 

Ὴ Ὶ ₴  

 

2-13 ѿҩ 4ҩ ꜚ ̆ ₮ 3 ̔

῀ 1ҩȁ 4ҩȁ ῀ 2ҩȂ 

Ҍ ӥᴰ Ҍѿ ̆ᵖ ѿ Ȃ ӥ Ҋ̔ 

1̃ fb̆ fă 0.1Hz 0.01HzȂ 

2̃ ╠ ̆ ῀ UN_I̕ 

3̃ ҩ UN_Ri̕ ̂ 2-18̃  

4̃ Ύ̆ ῀ ῏ CI KĬ

῀ IN_1 IN_2̕  

҉ץ 5̃ 3 ῍ 7ҩ ̆№≢ ₮ UO
m̆mף Ҍ ȂῒҬ҉

Oף ₮ ṿȂ 

6̃ ҩ UO
m ⱴ̆ ₮ ҹ 

Ὗͺ ÓÕÍςὟ ̆Ὗ ̆Ὗ ̆Ὗ ̆Ὗ ̆Ὗ ̆Ὗ  

   (2-15) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

UN_O=sum2(UO
UĬUO

URi, UO
Ii) 

2-13 ῃ  

UN_I R1 

R2 

R3 R4 

IN_1 

IN_2 

UN_R1 

UN_R2 

UN_R3 UN_R4 
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ҹ ̆ ȁ Ȃ

Ҭ̆ ⁞ ̆ ᵞ ṿ ȁ ᵣ Ȃᵖ

Ҭ̆ѿ ֽ Ȃ 

ԍ ⌠ ֟ ꜚ Ȃ ҍ ȁ ṿ

῏Ȃ ȁ ṿ ̆ᴪ Ȃ ҹѿҩҍ ῏

̆ ҹ̔ 

Ὀͺ Ὢ ЍτὯὝὙ       (2-16) 

k =1.38×10-23J/K̆ҹ ῗ ȂῒҬ 1J=1sV2/ɋ=1V2/(ɋ*Hz)Ȃ 

27Ņ ̆T=300K̆ ṿҹ R̆ ῀ף  

Ὀͺ Ὢ ЍτὯὝὙ τ σππὑ Ὑ ρȢσψρπ
6

ὑ ɱ (Ú
πȢρςψχ

Ὑ

ɱ
Î6Ѝ(Úϳ  

      (2-17) 

(2-17) ̆100ɋ ̆ ԍѿҩ 1.29nV/ãHz ᵞ

̆ 1Mɋ ̆ ԍѿҩ 129nV/ãHz Ȃ

ғ̆ ̆ Ҍ ĺĺ ҹ 1200K̂ 927Ņ̃ ̆

ҹ Ҋ 2ṐȂ ̆ ֽ ’Ȃ 

̆ ₮ Ӟ Ȃῒ ѿ ҹ₃ҩ nV/ãHz

̆ ԍ 1000ɋ̆ ѿҩ ֟ ҍ ԅȂ Ӟ

ױ ῒҬѿҩ Ȃ 

ҹ
bf ̆ѿҩ ṿҹ R 27Ņ֟ ṿҹ UN_R̔ 

Ὗͺ πȢρςψχ
Ὑ

ρɱ

Ὢ

ρ(Ú
Î6 

     (2-18) 
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ῇ  

῀ Ẓ ̆ғ ҩẒ ҉ ꜚȂ ҩ ꜚ

῀ ̆ῒ ṿ IN_1 ̆IN_2 Ȃ 

ҩ ̆ ↕ Ҍᴪ ₮ ֟

ᴋᵥ Ȃ 

ҍ ᵌ̆ ֟ Ӟᴪ ₮ ̆ Ӟ 1/f

῍ Ȃ ׆̆ Ҭ Ҭ ץ CI KĬ ᵌ

₮ ṿȂῒҬ̆fbҍ faҍ Ҭ ѿ Ȃ 

׆ ADI Ὲ OP27 ΎҬ ץ ⌠ Ҋҍ ῏ Ḥ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KI ̆ Ҭ₮ 1000Hz̆ Ҭ ⌠

3.1kHz̆ ҹ KĬ ҹ 1/f

ԅ̆ ץ Ȃ KI=0.4pA/ãHzȂ 

1/f Ҭ CI ҍ 2.6.4Ҭ C ѿ Ȃ 

ὅ
Ὢ

ρ(Ú
Ὀ Ὢ ὑ  

       (2-19) 

Figure11Ҭ̆ ץ ⌠ fmin=10Hz̆ DI(fmin)=1.4pA/ãHz̆KI=0.4pA/ãHz̆ף῀ 2-19  

ὅ ρπρȢτ πȢτ τȢςτpA/ãHz 

2.6.4Ҭ≠ C̆Ӟ CIȂ ΎҬ ₮ԅ fcorner̆

↕ 

Ὀ Ὢ ὅ
ρ(Ú

Ὢ
ὑ 

1/f ԍ ̆↕ ̔ 

0.4 

2 

1.4 DI(f) 

DI_1f(f) 

DI_wh(f) 
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ὅ ὑ
Ὢ

ρ(Ú
 

Figure1 ̆fcorner=140Hz̆ ↕ὅ πȢτЍρτπ =4.73pA/ãHz̆ҍ╠ ⌠ 4.24 

pA/ãHz ѿ Ȃ 

2-8̆  

Ὅͺ ὅЍρ(ÚÌÎ
Ὢ

Ὢ
 

       (2-20) 

2-9̆  

Ὅͺ ὑ Ὢ Ὢ 

       (2-21) 

ṿ INҹ 1/f ̔ 

Ὅ ÓÕÍςὍͺ̆Ὅͺ        (2-22) 

’Ҋ̆ ῀ ҍ ῀ ṿ ѿ

̆ INȂᵖ ҆Ҍ ױ Ȃ 
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₴  

҉ ̆ ױ ԅ 7ҩ ṿ̆ ῀

Ὗ ͺ̆ Ὗͺ ȁὟͺ ȁὟͺ ȁὟͺ ̆ Ὅ Ὅ Ȃ

ץ̆ 2-13ҹᶛ̆ ᵬ ̆ ₮֟ Ȃ 

̆ ҩ ֟ ₮ ̆↕ 2-13ҬḠ ̆ ῒ

ז ĺĺ ȁ ̆ ₮Ȃ 

⌠ Ҋ ̔ 

 

Ὗ ρ Ὗ  ͅ         (2-23) 

Ὗ Ὗͺ ρ        (2-24) 

Ὗ Ὗͺ ρ        (2-25) 

Ὗ Ὗͺ          (2-26) 

Ὗ Ὗͺ            (2-27) 

 Ὗ Ὅ ρ         (2-28) 

 Ὗ Ὅ Ὑ           (2-29) 

₮ ҹ 

Ὗͺ ÓÕÍςὟ ̆Ὗ ̆Ὗ ̆Ὗ ̆Ὗ ̆Ὗ ̆Ὗ  

ҹԅ Ḃ ̆ ӈѿҩ ̆ ҹ ῀ Ὗ ̆

ӈ ╠ ̆ ₮ ץ ̆ Ҋ̔ 

Ὗ
Ὗͺ

ὃ
 

ῒҬ Aҹ Ȃ ̆ Ҍᶏ Ȃ 

῀ Ὗ ̆Ҍ ԍ ῀ Ὗ Ȃͅ 

῀ Ὗ ͺ̆ ῤ ΐ ѿҩ

ṿ̆ ΐ ȁ ῍ ᵬ ̆ ₮ Ȃ 

῀ Ὗ ̆ Ҍ ₮ Ӈ ̆ ₮ ץ

Ȃ ̆ ҌῬΐ ᴋᵥ ̆ ₮ ҹḤ ῀ ⱴ ԅѿҩ

Ὗ Ȃ 

 

 

  

UN_O=SUM2(UO
UĬUO

URi, UO
Ii) 

2-13 ῃ  

UN_I R1 

R2 

R3 R4 

IN1 

IN2 

UN_R1 

UN_R2 

UN_R3 UN_R4 
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2.6.9  

ѿҩ 2-14҉ № ̆ Ȃ ₮ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᾢ № ҩұ ᾝ̆ ῒҬ ҩ ᾝ̆ᶭ ╠

⌠҈ҩṿ̆ 2-14 Ҋ ῤȂ 

1̃ ῤ Ai̕ 

2̃ fbi̕ 

3̃ ῀ UNiiȂ 

῀ ̆ ׆ ѿҩ ̆ ҩ ѿҩ

Ȃ ̆ Ҍ ̆ Ҭ̆

Ȃ ̆҉ Ҭ A4 ѿҩѿ RCᵞ ̆ῒ fh4 ᵞԍ╠

3 Ҭ ᴋᵥѿҩ ̆ Ӈ ѿ ץ ҹ fb4=1.57fh4̆ ԋ A4╠

̆ ᶏ fb4ᵬҹ Ȃ 

ԅ҉ ѿ ҈ҩ ̆ Ҋ ₮̔ 

1̃ ╠ ₮ UO(i-1)̆ ѿ ҹ 0̕ 

2̃ ῀ҹ Ui=sum2(╠ ₮ ̆ ῀ ) 

3̃ ₮ ҹ ῀ Ui AiṐȂ 

׆ 4̃ ѿ ̆ ѿ ₮ ҹ ₮Ȃ 

 

 

  

A1 

fb1 

A2 

fb2 

A3 

fb3 

A4 

fb4 

UNO 

A1 

fb1 

A2 

fb2 

A3 

fb3 

A4 

fb4 

UNI1 A1UNI1 UNI2 UNI3 UNI4 

U2=Sum2(A1UNI1,UNI2) 

A2U2 

U3=Sum2(A2U2,UNI3) 

1 1o 2 3 2o 3o 4 

UNO=A4U4 A3U3 

U4=Sum2(A3U3,UNI4) 

2-14  
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2.6.10   

1̃ ≠ 2.6.5ῤ ̆ fb̆ Ȃ 

 

2̃ ῀ ṿ UN_IȂ 
Â ῳЇ Ж 

Â ה Ҳ KЖ 

Â ה Ҳ⌐ 2-12B 1/f 1Hz CЖ 

ὅ Ὀ Ὢ ὑ         (2-12B) 

Â CЇfbЇ fa=0.1HzЇ⌐ 2-8 1/f UN_1fЖ 

Ὗͺ ὅ Ѝρ(Ú ÌÎ        (2-8) 

Â KЇfbЇ⌐ 2-9 UN_whЖ 

Ὗͺ ὑ Ὢ Ὢ          (2-9) 

Â 2-11 └ UN_Iɼ 

Ὗͺ Ὗͺ Ὗͺ ÓÕÍςὟͺЇὟͺ       (2-11) 

3̃ ṿ UN_RȂ 
Â ⌐ 2-18 ҅ү ɼ 

 

4̃ ῀ ṿ IN1 IN2Ȃ 
Â ῳЇ Ж 

Â ה Ҳ KIЖ 

Â ה Ҳ⌐ 2-19 1/f 1Hz CIЖ 

ὅ Ὀ Ὢ ὑ         (2-19) 

Â CIЇfbЇ fa=0.1HzЇ⌐ 2-20 1/f IN_1fЖ 

Ὅͅ ὅ Ѝρ(Ú ÌÎ         (2-20) 

Â KЇfbЇ⌐ 2-21 IN_whЖ 

Ὅͅ ὑ Ὢ Ὢ          (2-21) 

Â 2-22 └ IN_1Ї ∑ IN2= IN1ɼ 

Ὅ Ὅͅ Ὅͅ ÓÕÍςὍͅ ЇὍͅ       (2-22) 

 

ץ 5̃ 2-13ῃ ҹᶛ̆ ῃ ̆ ⌠ ֟ ₮

Ȃ ױ Ȃ 2-23~ 2-29Ȃ 

 

6̃ ̆ ⌠ ₮ Ȃ 
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2.6.11  Ҭ ѿ֓  

2ү 1kɋ ҷ Їғ 1ү 2kɋ ҅  

2-15 ȂҤ ҩ ̆ ҹ Ȃᵖ

ԍ ױ ץ ҹҺ ̆ ҩ ̆ ᵰ ȁұ

̆ Ҍᴪ ̆ ԍ 2-15҈ ̆ῒ ῃ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ԍ UN1̆  

Ὗ πȢρςψЍὙ ὪÎ6  

 

 

ԍ UN2̆ ҩ ԅ̆ ҩ ֟ ҹ̔ 

Ὗ πȢρςψЍςὙ ὪÎ6 ЍςὟ  

₮ ṿҹңҩ ṿ ṿ̔ 

όὸ πȢυόὸ όὸ  

ңҩ Ҍ ῏̆↕≠ (2-4)̆  

Ὗ πȢυ Ὗ Ὗ πȢυ ςὟ ςὟ Ὗ  

 

 

ԍ UN3̆ ҩ ⁞ ԅ̆ ҩ ֟ ҹ̔ 

Ὗ Ȣ πȢρςψЍπȢυὙ ὪÎ6
Ѝς

ς
Ὗ  

₮ ҉ ⱴ̆↕ 

όὸ όὸ Ȣ Ҋ όὸ Ȣ ҉ 

Ὗ Ὗ
Ȣ Ҋ

Ὗ
Ȣ ҉

πȢυὟ πȢυὟ Ὗ  

 

ץ ₮̆҈ ῃ Ȃ 

  

2R 2R 

0.5R 

0.5R 

UN1 UN2 UN3 

2-15 ҈ ҹ R̆ ֟ ̙ 

R 

R 

UNR 

2R 

UN2R 

2R 

UN2R 

0.5R 

UN0.5R 

UN1 UN2 

UN3 

0.5R 

UN0.5R 
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ᵤ ₴  

Ҭ̆ ₮ Һ Ҋ₃ ̔ 

1̃ ̔ ₮ ֟ ̆ 2.6

Ȃ 

2̃ ̔ᶫ ₮ ֟ ̆ Ȃ 

3̃ ̔ ῀ ₮ ̆ Ȃ 

4̃ ̔ ADC ̆ ȁ Ҍ ’Ҋ̆ᴪ

Ȃ 

₮ Һ ̆ Ҋ ץ ̔ 

1̃ ᵞ ̆ Ҭ Ȃ 

2̃ ῤ ̆ѿ ̆

’Ҋ̆ ≢ Ȃѿ K̆ ᵞ

ῤ̆ ≢ 1/f CȂ 

3̃ Ȃ 

4̃ ̆ № ̆ᴪ ҩ ₮ ֟ Ȃ

ᶏ ѿ ̆ғ ̆ ↕Ȃᵖ

Ҭ̆ ῒ Ȃ 

5̃ ᵝ Ȃ Ȃ 

ᶏ ԅ̆ Ҍ ̆ ץ 2-15 Ȃ 

ᶏ ѿҩ ̆ ₮ ̆ Ҍױ ̆ ץ └ᵬ 4ҩ

̆ ₮ ױ Ȃ nҩ ̆Ḥ ₮ ̆↕

ҹ ᾢ ρЍὲϳ ṐȂ2ҩ 0.707Ṑ̆4ҩ 0.5Ṑ̆8ҩ 0.354Ṑ̆16ҩ 0.25ṐȂ 

 

ץ 4ҩ ҹᶛ̆ 4ҩ ̆№ Ҋ̔ 

̆ ₮  

ό ὸ πȢςυό ὸ ό ὸ ό ὸ ό ὸ  

4ҩ Ҍ ῏̆ ᶏץ 2-4̆  

Ὗ πȢςυÓÕÍςὟ ̆Ὗ ̆Ὗ ̆Ὗ πȢςυτὟ πȢυὟ  

₮ ҹ ѿ ₮ 0.5Ṑ̆ Ḥ ̆ ₮

ׅҹ 4ҩ ₮ ṿ̆ᵖ ԍ 4ҩ ₮ ῃ ̆ ₮ҍ

ѿ ₮ ῃ Ȃ 

ᵖ Ӟ ̆ⱳ ⱴȁ ⱴ̆№ Ҭ

̆ ̆ ֟ ҉ ₮Ҍ ֟

Ȃ 

̆Ҍ⌠҆Ҍ ̆Ҍᴪ Ȃᵖ ̆ ṿ Ȃ 

 

  

Ui(t) 

AUi(t)+UN 
A 

Ui(t) 

A 

A 

A 

A 

AUi(t)+UN1 

AUi(t)+UN2 

AUi(t)+UN3 

AUi(t)+UN4 

AUi(t)+UN5 

UN5=0.5UN 

2-15 ₮ ץ ᵞ ₮  
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ᾨ ᾨ  

Ḥ Ҭ̆ѿ ȁ ȁ ꜚ ̆ Ҍ ̆ѿ

’ҊӞ ᵝ Ȃ ῀ ̆ѿ ԍ ѿ ̆ ꜚ

↕ ԍ Ȃᵖ ̆ ̆ Ṝ Ȃ

̆ᾢ Ῥ ̆ ᾢ Ῥ ̙ 

Ҥ ̆ ΐᵣ ΐᵣ№ Ȃᵖ ̆ ѿ ’Ҋ̆׆ ̆

֓Ȃ ԍ 2.6.9Ҭ Ȃ 

ҩ ᾝ ̆ ῒ ῃ ᾝ ṿȂ ╠

̆ A2 Ҭ̆ῒ Ҍ ≠ ᵞ ̆ Ҭ

UNI2 Ȃ ԍ ̆╠ ̆ ᶏץ

ᵬҹ ̆ Ҭ UNI2 Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1 

fh 

UNI1 UNI1 

A2 

fÐ 

UNI2 

╠ 

1 

fh 

UNI1 UNI1 

A2 

fh 

 

UNI2 
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ᵤ Ҳ  

ңҩ ᴪ Ȃ 

ѿ Ḥ ҬȂ ԅ Ḥ ̆ Ḥ

ῒז ̆ᵰ ῬӞ Ⱳ Ḥ ₮ ԅȂ 

ԋ ҬȂ ԍ ̆ ̆ Ҭ

Ҍ ̆ ᴪ ₮ Ȃ 

ᴪ ѿ֓⁞ ̆ Ȃ 

1̃ ᵞ ᴆ̕ 

2̃ ̕ 

3̃ ҩ ᵞ̕ 

4̃ ̆ ȁ Ȃ ֓

ᵞȁ ̆ Ҍ Ȃ 

5̃ ̆ ᾝ ᵝ ̆ ╠ ╠ȁ ↕̕ 

6̃ ̆ ᴆ ᵝ ̆ 3ҩ ̆

ԍ ╠ ̆ Ӟ ה № ̕ 

7̃ ᴏ ᴆ ץ ꜛ ױ ᴨ ̕ 

8̃ ̆ ץ ⁞ ̕ 

9̃ ̆Ῥ ⌠ ꞊̆ ῏ ̕ 

10̃  ‰̆ Ҭ̆ ԍ ‰̕ 

11̃  Ҭ̆ ≢ № ̆ ꜜⱬ

Ȃ 

 

ԅ̆ ױ ̆2.6 32 ̆ ‗ԅ ₮

Ȃ ԍѿ ₮ ̆ Ȃ ѿ֓ ױ ׂ ̆

ԋ ץ̆ ᴪῬ Ȃ 
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2.7 ῇ ЃInput Voltage RangeЄ 

ӎЕḦ ᵲ ῇ ɼӤ ҿΐ ῇ ɼ 

ᴮꜛ Е҅ ῇ 1V└₉ VЇ ¤15Vᶱ

Ї ῇ -12V~13Vɼ ῇ Ї ₴

0.1Vɼ ±15Vᶱ Ї ῇ -15.1V└ 15.0VЇ ᴰᶕ Ί

ῇ꜠ Ї ɼ 

῀ ҍ ̆ 0.1V ȁ ̆

ץ ľ ῀ Ŀ̆ ҹ Rail-to-rail input̆ RRIȂ 

̔ ңҩ ῀ ̆ᴋᵥѿҩ ῀ ̆ Ȃ

̆ ₮ Ҍף ᴪ ̆ᵖ Ҭ₮ ṿ ‗Ҍ Ȃ 

ӊ ץ ῍ ῀ ̆ ҹ ᵬ ̆ңҩ ῀ ӊ

̆ ҩ ῀ ҍңҩ ῀ ṿ̂῍ ̃ Ȃ 

2-18 ₮ԅ ῀ ₮ ȂҊ OP07 ΎҬ̆ ץ

₮ ᶫ ±15V ̆ῒ ῀ ±14VȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

VD 

-VE 

 

 

₮  

₮  

UREF 

῀  

῀  

swing to rail  

῀  

swing to rail  

₮  

UREF 

VD 

GND 

 

 

῀  ₮  

῀  

2-18 ᶫ ȁ ᶫ ץ ӈ  
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2.8 ₴ ЃVOH/VOL Swing from railЄ 

ӎЕ ‟ҐЇ ₴ └ ɼ ₴

VOHװ VOLŀŀ ԓ Ж ₴ғ

ЃrailЄ ɼ 

ᴮꜛ Е҅ ₴ 1V└₉ Vɼ

₴ ғװ Ї ₉ mV Ї ҿŅ ₴

ņɼ ᵤ ᶱ ɼ ү ₴ ԓ

Ї Ņ ₴ ņЇ ҿ Rail-to-rail outputЇ RROɼ 

̔ Ữ ᾝᴆ ’Ҋ̆ ₮ Ҍ ̆

ⱴ ̆ ₮ ṿҍ ᴪ Ȃ ΎҬ Ȃ 

₮ ̆ ₮ Ҋ ̔ 

1̃ ҍ ṿ Ҍѿ ̆ᵖѿ ’Ҋ ̕ 

2̃ ҍ ℗ ῏̆ ̂ ̃ ̕ 

3̃ ҍḤ ῏̆ ̆ ̆ ᴪ Ҋ ̕ 

4̃ 20mVץῤ̆ ԍ ᴨ Ȃ 

Ҋ 2.7Vᶫ 80MHz̆ RRIÔ ῀ ₮ ̃ AD8031Ȃῒ

῀ ₮ԅ (0~2.7V)̆ ҹ-0.2V~2.9V̆ ₮ ̆ҹ 0.02V⌠ 2.68V̆ ֽ

20mV Ȃ 

 

 

 

 

 

  VS=2.7V 
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2.9 ΐ ┼ ЃCommon-mode rejection ratioЇCMRRЄ 

ӎЕ ғΐ ẅЇ dB ɼ 

#-22ςπÌÏÇ
ὃ

ὃ
 

ᴮꜛ Е҅ 60dBװҏ CMRRЇ 140dBװҏɼ 

̔ 

῀ᶏ ̆Ҍ ҩ Ȃ ᵌԍ⁞

̆ᶏ ΐ ңҩ ῀ ̆ ᴪ ᵬ Ȃ 

2-19 Ҭ̆ Ad=
Ὑ
Ὑ̆ ңҩ ῀ ⱴ ῀

Uic̆ ₮ ҉ ҹ 0 ₮̆ ᴪ ⌠ Uic ₮ Uoc̆↕῍ └ ҹ̔ 

#-22ςπÌÏÇ
ὃ

ὃ
ςπÌÏÇ

Ὑ
Ὑ
Ὗ
Ὗ

 

֟ ӟ ԍҊ Ώ ̆ῒ ѿ Ȃ 

#-22ςπÌÏÇ 
Ὗ

Ὗ
ὃ

 

ῒ ₮ ⌠῀ ̆Ῥ ῀ ץ ĺĺ῍ ῀

└ԅ ṐȂ 

 

῍ └ ңҩ̆ ѿ ῍ └ ̆ ԋ

Ҭ ҩ ѿ Ȃῒ ’Ҋ̆ ῍ └ ̆῏ ԍ

ѿ Ȃ ̆№ ᾝᴆ ̆ ⌠ CMRR̆ ֟ ᶫ

ꜚ ₮ԅᴨלȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Uic 

Uoc 

R1 R2 

R2 R1 

2-19 ῍ └  
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2.10 ЃOpen-loop gainЇAVOЄ 

ӎЕ Ί ₴ ғҩү ῇ ẅЇ dB ɼ 

ᴮꜛ Е҅ 60dB~160dBӐ ɼ Ї Ὶ Ⱶ Ȃ 

̔ 

ᵬ ̆ ₮ ץ ῀ ӊ ̆

ᵌԍ ᵬĺĺῒ Ҍ ᵬ Ȃ 

AVO ᵞ̆ ׆ ῤ ѿҩ ̆ῒ 20dB/10Ṑ-ץ

Ҋ ̆ ԋҩ ⱴ Ҋ Ȃ ҹ OP07 ҍḤ ӊ

῏ Ȃ 

ѿ ’Ҋ̆ ҩ ⌠ 100dB̆ ῒᵞ Ȃ

’Ҋ̆ ֲ῏ ҩ ̆ ῏ Ҋ ̆ ᵝ ̆

Ȃ 

Ҭ̆ ȁᵞ Ҭ Ȃ ҩ

̆ ‗ Ṑ ҍ Ṑ ̆Ӟ ‗

└̆ ₮ Ȃ 
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2.11 ЃSlew rateЇSRЄ 

ӎЕ ₴ ɼ V/ɛs ɼ 

ᴮꜛ Еה 2mV/ɛs└ 9000V/ɛsҒ ɼ 

̔ ṿ ᵬ ̆ ₮ ᶫ ̆ ₮Ḥ

ҩ ̆ Ҍ ᶫԅ̆ ₮ ĺĺ

ԅ҈ Ȃ 

ѿҩ ̆ῒ ̆ғҍ ₮Ḥ ȁ

῏Ȃ ₮ ҹ Am̆ ҹ fout̆ ҹ DV̆↕ 

Ὀ ςʌὃ Ὢ  

₮ ̆↕ ԍ Ȃ  

32 Ὀ ς“ὃ Ὢ  

(2-30) 

ҩ ҍ ⱳ ῏Ȃ 

 

 

 

 

 

 

 

 

 

 

  

AD8009: SR=2.7V/0.5ns=5400V/ɛs 

2.7V 

0.5ns 

AD4505-1:SR=3.96V/500ɛs=7.92mV/ɛs 

500ɛs 

2-20 AD8009 ADA4505̆ ӊ≢  
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2.12  

ҍ ῏ Һ ̔ 

ᵣ ЃUnity Gain-bandwidthЇUGBWЄŀf1 

ӎЕ / ҲЇ Ґ └ 1 ɼ 

̔ ῀Ḥ ԍ ṿ ̆ ᴪ ԍ 1̆ ҌῬΐ

ⱬȂ ѿҩҺ Ȃ 

ЃGain Bandwidth ProductЇGBP GBWЄŀf2 

ӎЕ / ҲЇ Ї ғ ӝ ɼ 

̔ -20dB/10Ṑ ̆Ӟ 10Ṑ̆

ҹ 0.1Ṑ̆ Ӈ ױ ӗ ѿҩ ̆Ӟ ԍ╠ ľ ᵝ Ŀ̆ ľ1Hz

ĿȂ 

ѿҩ ῤ̆ Ḡץ Ҍ ̆ -20dB/10Ṑ

῏ ̆ ױ ҩ ҹ Ȃ 

-3dB ŀf3 

ӎЕ ᶕ Ї ү Ѓ҅ ҿ 1 2ɻ10 ЄҐЇ ҿ

ᵤ 0.707Ṗ ɼⅎҿ Ḫ Ѓ ₴ 200mVװҐЄ Ḫ Ѓ ₴ 2VЄҩ

ɼ 

̔ ₮ԅᶏ ⌠Ạץ -3dB Ȃ ҹ╠ ңҩ ̆ ᵝ

̆ῒ ѿ ̆ / Ȃ

ҩ ⌠ Ȃ 

ꜗ (Full Power Bandwidth) ŀf0 

ӎЕ Ѓ҅ ҿ 1ṖЄЇ Ї ῇꜘ

Ї ₴ҿ ₴ Ї ҐЇҒ ῇḪ Ї └ ₴₴

┼֥ Ѓ Єҿ Ї ҿ ꜗ ɼ 

̔ -3dB ҹ ┴ ѿҩ └ Ȃ ₮ ӊῤ̆Ҍᵖ ₮ Ҍ

ᴪ ᵞ̆ғ Ḥ ₮Ȃ ⱳ ҍ ᴆ ℗ ῏̔ 

&0"7
32

ς“ὃ
 

ῒҬ̆ὃ ҹ ₮ ṿ̂ ⱳ ṿ Ȃ̃ ῀ ̆ 2-21BȂ 

ῗ  

̆ Ҭ f0~ f3 ҹᵬ ҹ ҳ ᶏ Ȃ 

ѿ ’Ҋ̆f1<f2̆ғ Ҍ ̆ Ύ ₮ ңҩ Ȃf3

֓̆Ӟ ֓̆ ‗ԍ Ҭ ̆ᵖҍ╠ң Ҍᴪ Ȃ 
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ⱳ ѿ ԍ╠҈ Ȃ 

ҽᶛ ȂAD8031 Figure 29̆ ᶷ GAIN/dB̆

0dB ҹ 45MHz ̆ ᵝ ҹ 45MHzȂ 

Ῥ Ȃ ׆ Figure 29 ₮ Ҋ̔ 

 ṿ/dB /Ṑ /MHz 

0.3MHz 45 177.83 53.35 

1MHz 33.5 47.32 47.32 

10MHz 13.5 4.732 47.32 

45MHz 0 1 45 

̆ 45MHzӊ╠ ԍ ᵝ Ȃᵖ ҩ

̆ ҩᵣ Ȃ 

Figure26 AD8031 ѿҩ 1Ṑ ̆0dB 75MHz

̆-3dB 90MHz~100MHzӊ Ȃ -3dB ҹ 90MHz ̆ ԍ

ᵝ Ȃ 

̆ҹָӇ 45MHz ̆ ҹ 1Ṑ̆ 1.2dB ̆ 1.148

Ṑ̙ ҩ ⱬ׆ ̙ 

 

  

2-21A  AD8031 ᵝ 45MHz -3dB 90MHz 

2-21B ҍ ⱳ  

ȹU 

ȹt 

SR=ȹU/ȹt 

 

ⱳ ₮  

uO/V 

O 
t/s 

Um_max 

Ḥ ̆ ԍ ̆ ץ ⱳ ₮ 

Ḥ ̆ ̆ ⱳ ₮ 

└ ₮ҍ Ḥ ⱳ ₮̆ ₮ ̂ ̃ 
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2.13 ЃSettling TimeЄ 

ӎЕ Ѓ҅ ҿ 1ЄЇה ῇ Ḫ Ї└ ₴ Ὴ ῇ

ɼ Ї҅ 1%Ї0.1%₉ ɼ 

ᴮꜛ Е₉ү ns└₉үmsɼ 

̔ ҈ № ̆ ѿ ̆ ԋ ̆

҈ Ȃ ̆ ҩ ҍ SR ℗ ῏̆ѿ ̆SR ̆

Ȃ 

ADC ꜚ ̆ ѿҩ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

  

2-22  

₮ UO_END 

u/V 

O 
t/s 

uI 

҉ 1.01UO_END 

Ҋ 0.99UO_END 

uO 

Settling time =ȹt1+ȹt2+ȹt3 

ᴰ ѿ ȹt1 

 

ȹt2 

 

ȹt3 

ȹt1 
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2.14 ᵣ ЃPhase marginЇⱴ□Є  

ᵣ ӎЕ ҲЇ Ґ └ 1 Ї

ẅ⁯ -180£ └ ẅɼ 

ӎЕ ҲЇ Ґ └-180£

Ї dBẅ Ї ẅ ṛ ɼ 

̔ ᵝ ̆ Ȃ 

≢ ̆ ᴆ ̆ ᵝ Ҭ ӈ Ҍ

ῃѿ ̆ ȁ ĺĺҌ ӈ Ҍ ̆ Ȃᵖ

ӰȂ ױ ̆ ̆ ᴋᵥ Ҋ̆

̆ ҹ ṿȂ ᵞ ̆ ԍ 0ғ ԍ 0̆ ҉ ̆

῀⌠ -90 ̆ -180 -270 Ȃ ԅ ҩ ̆ ΎҬ

Ӈ ̆ᵰ ԅȂ 

̆ ᵝ ῒ ╠ -180 Ȃ 

 

  

AD8675 

űm=55o 

9dB 
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2.15 ┼ ЃPSRR-Power Supply Rejection 

RatioЄ 

҉̆ ̆ ₮Ҍ Ȃᵖ

ᴪ ĺĺ GN ̆ ₮ Ӟ Ȃҹԅ֟ ѿ

ҩҍ ῏ ̆ └ ӈ Ҋ̔ 

ӎЕ ᶱ ҲЇḦ Ғ Ї ῇҒ Ї ֥

ҿȹVSЇ ҿ f ꜠ɼ Ӎ ₴ ᴰ֥ ҿȹVoutЇ ҿ f ꜠ɼ

ԓ Ғ ‟ҐЇ ῇ ꜘԋ҅ү ҿȹVinЇ ҿ f ꜠ɼ∑ 

0322ςπÌÏÇ
Ў6

Ў6
 Ä" 

└ GNЇ∑ 

0322ςπÌÏÇ
Ў6 '

Ў6
 Ä" 

ЇḦ Ғ Ї׃ Їᴰ └ PSRR-ɼ 

֓ PSRR ̆Ҍ № ҩ ̆ ֽ ₮ PSRR̆

ңҩ Ȃ ̆ңҩ ĺĺ Ḡ

ṿ Ȃ 

̔ └ ̆ῒ ӈ ҉ ⱬȂ ᾢ̆

ΐ Ҍѿ PSRR̆ ῒ ̆ ̆ ҩ

ⱬᴪҊ Ȃѿ ’Ҋ̆ ῒ ̆ ᴪ

ĺĺ ᵝ ’Ҋ ̆ ₮ Ȃ 

Ҋ ҹ ADA4000-1 PSRR Ȃ 

̆ ⱬ ̆ ₮ ᴪ₮

҉ Ҍ ‪ Ȃ ᵬ ҉ ꜚ̆ ≢

̆ Ȃ 
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2.16 Ὴ ꜘ THD+Noise 

Ὴ  (Total Harmonic Distortion-THD) ҅ү ғ ‼

ЇῚ ӎҿЕ Ҳ ⅎ ẅ U1RMSЇװ ⅎ

U2RMSɻU3RMSɻU4RMSňň Ї∑ 

4($

В Ὗ

Ὗ
 

Ὴ ẅЃ ẅ Єғ ẅ ẅɼ҅ %

ЇӤ װ dB Ї ҏ ẅ ӝװ 20ɼ 

ѿҩ ‰ ̆ THD ԍ 0̆ ԅ ӊ ̆ ᴋᵥ Ȃ

ᵖ ̆ ׂҹ ᴋᵥѿҩ ̆ ֟ץ ѿҩ THD ԍ 0 ‰ ̆ѿ Ḥ

֟ ̆ ΐ 1%~0.01% ῃ ̆ -40dB~-80dB THDȂ 

 

Ӟ ԍ ѿҩ Ḡ ĺĺ ₮ ֟ ԅ ԍ ῀ ̆

̔ Ї ῇ ꜘ҅ү ‼ Ѓ

Ї ”ԓ Ї Ғ ЄЇ ₴ Ї ҿ

ɼ 

̆ ԍ Ḡ Ḥ ̆ ̆ῒ

ᴪ ֓ ₮ ̆ ᵞ ԅ ӊ

Ȃ 

Ҭ̆ѿ ȁ № Ȃ ѿҩ

Ḥ ⱴ ⌠ ῀ ̆ AD ₮Ḥ

̆ № ̂ị ̃ ̆ ₮ Ҭ

ṿ̆ץ ṿ̆ ҉ ‰Ὲ Ȃ ҉ ҹ ̆ᵖ

ᵬҬѿ ̆ 2 ⌠ 7 ĺĺ Ҍ

Ȃ 

̆ Ҭֽ₮ ̆ Ҍ ̆ Ҭ₮

̆ң ᵬ ₮Ḥ ҍ Ḥ ֟ ̆Ӟ Ȃ ̆

ѿҩ THD+Noise ⱴῃ ῀Ḥ Ȃ 

4($.ÏÉÓÅ

В Ὗ Ὗ ͺ

Ὗ
 

ῒҬ̆ ṿ ⌠ 7 ̆ Ҍ ╠ ҉ Ȃ 

̆ҍ ῏̆ ҹ ԓҩ̔ ѿ ῀Ḥ ̆

ԋ ₮Ḥ ̆ ҈ ̆ ₮ ̆ ԓ ᶫ

Ȃ ̆ ᶫ ̆ ̂ ᵝ

̃̆ ῀ ̆ ₮ ̆ ’Ҋ Ȃ Ҍ ֓ ᴆ ̆

Ȃ 

̆ Ӟ HD2ȁHD3 Ȃ 

Ạ ѿҩ ̆ ᵣ ԍ-95dB̆

ȁ ꜚ ȁADC ԍ-95dB̆ Ḡ ῒ

Ȃ ADC ץ ᶫ THD ̆ᵖ ̆ Ҍ ᶫ ҩ Ȃ

̆ ΎҬ ⌠ THD Distortion̆ Ӈ THD Ҍ⌠ Ȃ 

̆Ғ ԍ ̆ ADC ꜚ ̆ѿ ΐ

Ȃ ╠ ץ ⌠-120dB ᵞȂ 
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2.17 ЃThermal resistanceЇɗJAЄ  

‼ ӎЕ ᵩ Їװ 1W ҩ

Ї ᵣҿŏ/Wɼ Ґװ ҩ Е 

ɗJAЇ (Junction)ғ (Ambient)Ѓ҅ ҿ Є ɼ 

ɗJCЇ (Junction)ғ (Case) ɼ 

̔ ̆ ң №≢ҹ ᵣҍ Ȃ ɗJA ̆

̆ῒ Ӟ Ȃ 

ѿҩ ɗJA=150Ņ/W ̆ ῒ 1W ⱳ ̂ҹ ᶫ

ⱳ - ₮ ⱳ ̃̆ ↕ᴪ ῤ Ҭ ѿҩ 150Ņ Ȃ 

ⱳ ҹ P̆↕ 

JAq³=D PT  

ῒҬËT ᵬ ̆ ҍ Ȃ ҹ TĂ↕

TJҹ̔ 

Ὕ Ὕ ЎὝ 

̆ ⱳ ’Ҋ̆ΐ Ҍ ̆ ̆ ᴪ Ȃ 

ԅ ̂ѿ Ҭ Ữ ̆ 150Ņ̃̆

Ȃ 

ץ ꜛ ᵀ ῃ ᵬȂ Ҋ ⌠ ADA4000-1῏ԍ

̆ SOIC8 ҹ 112.38Ņ/W̆ Ҍ 150ŅȂẊ ᶏ

SOIC8 ̆↕ -10~50Ņ Ҋ̂ѿ ̃̆ ҹḠ Ҍ 150Ņ̆ȹT

ԍ 100ŅȂ ̆ ̆ ADA4000-1 ⱳ Ҍ  

ὖ
ЎὝ

—
ψψωȢψÍ7 

ⱳ ҍ ₮ⱳ ῏̆ѿ ’Ҋ̆ ₮ⱳ ̆ᴪ ⱳ

ⱴȂ ̆ ADA4000-1 ̆֟ ⱳ Ҍ ̆ ԍ ↕

Ȃ ץ ₮̆ 14 SOIC(Ӟ SO-14)̆ ΐ 88.2Ņ/W

̆↕ ץ Ȃ 

҉ ̆ᵰ ̂ ᵀ ₮ ̃̆ ̆ ₮

̆ ץ ᵀ ₮ ₮ ̆ ᵌ ̆ῒ Ӟ Ȃ 

 

 

  

 

 

 

 

 

 

 

  

ADI Ὲ ADA4000-1 Ύ 
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3.  

ADI №ҹ ң Ȃ╠ ̆ ᴇȂ

̆ Ҍ Ȃ 

ӊ ̆ Ғ ׃ ̆ῃ № ̆ ԍ Ȃ

↓ѿ֓ ̆ Ȃ 

№ῤ ADI Ὲ ľ̔Operational Amplifiers Selection Guide 2011-

2012òȂ 

 

3.1  

3.1.1  

ѿ ̆ ԍ 50MHz ̆ ΐ ֓ ᴨ ̆ ԍ

Ȃ ᴨ ̆Ҍ ֟ Ȃ ‰ ֟ ╠ 10% Ȃ ADI

Ὲ ֟ ‰ 300 ̆ Ҭ ↓╠ 30ᵝ ̆ѿ ԍ ᴨ

Ȃ ױ Ҋץ Ȃ 

OP07 

ӊ ץ OP07 ҩᵝ ̆ ҹ ӊ ᵝ ̆

Ҭ̆ ῀ ╠ 10Ȃᵖ ̆ ҉̆  ´ĺĺ

Ȃ 

̆Ҍ ɛA741̆ ᵰᵌӍ Ҭ Ҭ ̆ Ҍ OP07̆

Ҍ ԅȂ 

ѿ ΐ ף̆ ѿף ̆ғ

ׂȂOP07 George Erdi (PMIῈ )1975 ̆ 1990 ADI Ὲ

PMĬ ῀⌠ ADI Ὲ ῖ֟ ҬȂ 

≢ Ҍ ̆ ׂ ׅ Ҍ Ȃ 

ᾢ ΐ ̆30ɛV ῖ ṿ̆75ɛV ṿ̆ғ 0.3ɛV/Ņ

Ȃ0.3ɛV/month Ȃ ᴨ Ȃ 

ῒ ̆ΐ 114dB 123dB ῍ └ ȂẒ 1.2nAȂ 

Ӟ ᴨ ̆ 10nV/ãHzȂ 

ΐ ᵬ ̆ѿ 36V̆ 44VȂ 

ѿ ̆ᴇ ᵞ ̆ ₃ ѿ Ȃ 

ѿ ̆ ᵞ̆ 600kHz Ȃ 

֟ OP27̆ OP37̆ OP177 Ȃ 
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ᵤ  

╠ 10% ̆ѿ ԍ 15ɛV Ȃ 

ᵞ ̆ѿ ֟ ȁ ̆ ҹ

ԍ ADI Ὲ Ғ≠ Ȃ Ḡץ ᵞ 0.3ɛV̆

2nV/ŅȂ 

ADA4528-1 ѿҩῖ Ȃ ̆ ֪ ᶏ Ȃ

ADI Ҭ̆ ╠ Ҋ ̔ 

ῒҬ̆ ԍ Zero Drift Ȃ ≢ ̆ ῤ ҹԅ

ᵞ ̆ ԅ ꜚ Ҍ ᵰ ĺĺ ӊ̆ῤ ℗

῏ ꜚᵬȂ ҩ kHz ̆ᴪ ҍ ῏ ₮ Ȃᶏ Ṝ̆

Ȃ 

ѿ Ҋ̆ AD8675/8676̆ AD8597/8599 ̆ ╠

OP07̆ ≢ Ώ ҹ 10ɛV ̆ ῖ ṿ̆ ױ ṿӞ 100ɛV

Ȃ 

ᵖ ̆ AD8675/8676̆ 10MHz ̆2.8nV ̆36Vᶫ

̆ᴇ ӞҌ Ȃ ғ Ȃ 

 

  

Part#
BW/

MHz

SR/V/

us

Vos/u

V
Ib/pA

Cha

nnel

Noise/n

V/sHz

Vmin

/V

Vmax/

V

IQ/

mA
Package Price/$

ADA4528-1 4 0.5 0.3 90 1 5.3 2.2 5.5 1.4 SOP 1.15

AD8628 2.5 1 1 30 1 22 2.7 6 1.1 SOIC; SOT 0.96

AD8629 2.5 1 1 30 2 22 2.7 6 2.2 SOIC; SOP 1.47

AD8630 2.5 1 1 100 4 22 2.7 6 4.4 SOP 2.73

AD8571 1.5 0.4 1 10 1 51 2.7 6 1 SOIC; SOP 1.11

AD8551 1.5 0.4 1 10 1 42 2.7 6 1 SOIC; SOP 1.22

AD8572 1.5 0.4 1 10 2 51 2.7 6 2 SOIC; SOP 1.78

AD8552 1.5 0.4 1 10 2 42 2.7 5.5 2 SOIC; SOP 1.94

AD8574 1.5 0.4 1 10 4 51 2.7 6 3.9 SOIC; SOP 3.40

AD8554 1.5 0.4 1 10 4 42 2.7 5.5 3.9 SOIC; SOP 3.43

ADA4051-2 0.2 0.04 2 20 2 95 1.8 5.5 0 SOP 1.47

ADA4051-1 0.125 0.06 2 20 1 95 1.8 5.5 0 SC70; SOT-23 0.93

AD8638 1.5 2 3 1 1 59 5 16 1.5 SOIC; SOT-23 1.08

AD8639 1.5 2 3 1 2 80 5 16 3 CSP; SOP 1.86

AD8538 0.43 0.4 5 15 1 50 2.7 5.5 0.2 SOIC; SOT 0.90

AD8539 0.43 0.4 5 15 2 50 2.7 5.5 0.4 SOIC; SOP 1.31

AD8675 10 2.5 10 500 1 2.8 10 36 2.9 SOIC; SOP 1.18

AD8597 10 14 10 25000 1 1.07 10 36 5 CSP; SOIC 2.25

AD8599 10 16.8 10 25000 2 1.15 9 30 11 SOIC 3.24

OP177 0.6 0.3 10 1.2 1 11 6 44 2 DIP; SOIC 0.83

AD8622 0.56 0.48 10 45 2 11 4 36 0.4 SOIC; SOP 1.96

AD8624 0.56 0.48 10 45 4 11 4 36 0.9 CSP; SOP 3.56

AD8676 10 2.5 12 500 2 2.8 10 36 5.8 SOIC; SOP 1.66

AD8603 0.4 0.1 12 0.2 1 22 1.8 6 0.1 SOT 0.68

AD8607 0.4 0.1 12 0.2 2 22 1.8 5 0.1 SOIC; SOP 1.02

AD8609 0.4 0.1 12 0.2 4 22 1.8 5 0.2 SOIC; SOP 1.85

OP1177 1.3 0.7 15 500 1 7.9 5 36 0.5 SOIC; SOP 0.81

OP2177 1.3 0.7 15 500 2 7.9 5 36 1 SOIC; SOP 1.53

OP4177 1.3 0.7 15 500 4 7.9 5 36 2 SOIC; SOP 3.60
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ᵤ  

↓ ҊȂᵖ ̆ IB Ȃ ױ ԅ ̆

Ȃ 

 
 

ԅ₃ҩẒ ֓ Ȃ ̆AD8675 ԅȂ 

 
ADA4817-1̆ ̆1GHz̆ 2pA Ẓ ̆ 0.4mV̆ ӞҌ

̆ Ȃ ̆ᴇ Ҍᴪ ᵞȂ 

 
 

 

 

 

 

  

Part#
BW/

MHz

SR/V/

us

Vos/u

V
Ib/pA

Cha

nnel

Noise/n

V/sHz

Vmin

/V

Vmax/

V

IQ/

mA
Package Price/$

ADA4898-1 65 55 20 100000 1 0.9 9 33 7.9 SOIC 2.29

ADA4898-2 65 55 20 100000 2 0.9 9 33 16 SOIC 3.21

AD797 110 20 25 250000 1 0.9 10 36 11 DIP; SOIC 4.32

AD8099 500 1600 200 3000000 1 0.95 5 12 16 CSP; SOIC 2.00

ADA4899-1 600 310 35 100000 1 1 4.5 12 16 CSP; SOIC 1.91

AD8597 10 14 10 25000 1 1.07 10 36 5 CSP; SOIC 2.25

AD8599 10 16.8 10 25000 2 1.15 9 30 11 SOIC 3.24

ADA4800 400 415 30000 1000000 1 1.5 4 17 1.4 0.30

AD8004 250 3000 1000 35000000 4 1.5 4 12 17 DIP; SOIC 4.40

AD8000 1580 4100 1000 5000000 1 1.6 4.5 12 14 CSP; SOIC 1.70

AD829 120 230 200 3300000 1 1.7 9 36 6.5 DIP; LCC; SOIC 2.78

AD8003 1650 3800 700 7000000 3 1.8 4.5 10 31 CSP 2.92

ADA4004-1 12 2.7 40 40000 1 1.8 10 30 2.2 SOIC; SOT-23 1.75

ADA4004-2 12 2.7 40 40000 2 1.8 10 30 4.4 SOIC; SOP 2.65

ADA4004-4 12 2.7 40 40000 4 1.8 10 30 8.8 CSP; SOIC 4.25

AD815 120 900 10000 2000000 2 1.85 10 36 40 DDPAK; SIP; SOIC 5.89

AD8009 1000 5500 2000 50000000 1 1.9 5 12 16 SOIC; SOT 1.77

AD8017 160 1600 1800 16000000 2 1.9 4.4 12 15 SOIC 2.25

AD811 140 2500 500 2000000 1 1.9 9 36 16 DIP; LCC; SOIC 3.50

AD8001 880 1000 2000 3000000 1 2 6 12 5 DIP; SOIC; SOT 1.51

AD8002 600 1200 2000 3000000 2 2 6 12 5.8 DIP; SOIC; SOP 2.86

AD8011 400 3500 2000 5000000 1 2 3 12 1.3 DIP; SOIC 2.30

AD8079 260 800 5000 3000000 2 2 6 12 12 SOIC 4.56

AD8010 230 800 5000 6000000 1 2 9 12 17 DIP; SOIC 3.26

AD8023 125 1200 2000 5000000 3 2 4.2 15 30 SOIC 5.20

AD8021 490 150 400 7500000 1 2.1 4.5 24 7.7 SOIC; SOP 1.31

ADA4841-1 80 13 40 3000000 1 2.1 2.7 12 1.5 SOIC; SOT 1.59

ADA4841-2 80 13 40 3000000 2 2.1 2.7 12 3 SOIC; SOP 2.32

AD8012 350 2250 1000 3000000 2 2.5 3 12 1.8 SOIC; SOP 2.17

AD8022 130 50 1500 2500000 2 2.5 4.5 26 11 SOIC; SOP 2.38

AD8675 10 2.5 10 500 1 2.8 10 36 2.9 SOIC; SOP 1.18

AD8676 10 2.5 12 500 2 2.8 10 36 5.8 SOIC; SOP 1.66

AD8671 10 4 20 3000 1 2.8 10 36 3.5 SOIC; SOP 1.06

AD8672 10 4 20 3000 2 2.8 10 36 7 SOIC; SOP 1.72

AD8674 10 4 20 3000 4 2.8 10 36 14 SOIC; SOP 3.24

ADA4817-1 1050 870 400 2 1 4 5 10 21 CSP; SOIC 2.95

ADA4817-2 1050 870 2000 2 2 4 5 10 42 CSP 4.98
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ᵤᶱ  

ץ ᶫ Ҋ̔ 

 
 

̆ADI ᵞ ҉ ᴨ̆לῒ ᵞ ᵬ ֽ 1.6VȂῒ ̆

ᵞ ᵬ̂ ԍ 1.4Ṽғ ѿ Ḡ Ȃ ’Ҋ̆

ᶫ ̆ҹԅḠ ̆ ⱴ ̆ DC-DCȂ 

  

Part#
BW/

MHz

SR/V/

us

Vos/u

V
Ib/pA

Cha

nnel

Noise/n

V/sHz

Vmin

/V

Vmax/

V

IQ/

mA
Package Price/$

Rail-Rail

Out

Rail-Rail

In

OP290 0.02 0.012 125 4000 2 60 1.6 36 0 DIP 3.11 No No

OP90 0.02 0.012 125 4000 1 60 1.6 36 0 0 1.93 No No

OP193 0.035 0.015 150 20000 1 65 1.7 36 0 SOIC 1.81 No No

OP293 0.035 0.015 250 20000 2 65 1.7 36 0.1 SOIC 2.49 No No

AD8515 5 2.7 1000 2 1 22 1.8 6 0.5 SC70; SOT 0.28 Yes Yes

AD8603 0.4 0.1 12 0.2 1 22 1.8 6 0.1 SOT 0.68 Yes Yes

AD8607 0.4 0.1 12 0.2 2 22 1.8 5 0.1 SOIC; SOP 1.02 Yes Yes

AD8609 0.4 0.1 12 0.2 4 22 1.8 5 0.2 SOIC; SOP 1.85 Yes Yes

AD8613 0.4 0.1 400 0.2 1 25 1.8 5 0 SC70; SOT 0.46 Yes Yes

AD8617 0.4 0.1 400 0.2 2 22 1.8 5 0.1 SOIC; SOP 0.71 Yes Yes

AD8619 0.4 0.1 400 0.2 4 22 1.8 5 0.2 SOIC; SOP 1.11 Yes Yes

ADA4051-2 0.2 0.04 2 20 2 95 1.8 5.5 0 SOP 1.47 Yes Yes

ADA4051-1 0.125 0.06 2 20 1 95 1.8 5.5 0 SC70; SOT-23 0.93 Yes Yes

AD8505 0.095 0.013 500 1 1 45 1.8 5 0 SOT-23 0.59 Yes Yes

AD8506 0.095 0.013 500 1 2 45 1.8 5 0 CSP; SOP 0.71 Yes Yes

AD8508 0.095 0.013 500 1 4 45 1.8 5 0.1 CSP; SOP 1.20 Yes Yes

ADA4505-1 0.05 0.006 500 0.5 1 65 1.8 5 0 SOT-23 0.55 Yes Yes

ADA4505-2 0.05 0.006 500 0.5 2 65 1.8 5 0 CSP; SOP 0.67 Yes Yes

ADA4505-4 0.05 0.006 500 0.5 4 65 1.8 5 0 CSP; SOP 1.01 Yes Yes

AD8500 0.007 0.004 235 1 1 190 1.8 5.5 0 SC70 0.71 Yes Yes

AD8502 0.007 0.004 500 1 2 190 1.8 5.5 0 SOT-23 0.70 Yes Yes

AD8504 0.007 0.004 500 1 4 190 1.8 5.5 0 SOP 1.00 Yes Yes

ADA4528-1 4 0.5 0.3 90 1 5.3 2.2 5.5 1.4 SOP 1.15 Yes Yes

AD812 145 425 2000 300000 2 3.5 2.4 36 11 DIP; SOIC 2.51 No No

AD813 100 250 2000 500000 3 3.5 2.4 36 17 DIP; LCC; SOIC 4.87 No No

AD8591 2.2 3.5 25000 5 1 30 2.5 6 1.3 SOT 0.29 Yes Yes

AD8592 2.2 3.5 25000 5 2 30 2.5 6 2.5 SOIC; SOP 0.39 Yes Yes

AD8594 2.2 3.5 25000 5 4 30 2.5 6 5 SOIC; SOP 0.57 Yes Yes
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ᵤẘ  

Ҭ̆ᵞẒ Ȃ ׆ ⌠ Ҋ̔ 

 

ᾢҌ ҩ ĺĺ ꜚ Ȃ ₮̆AD549L ҊẒ

ṿ ץ ⌠ 60fĂ ╠ Ȃ ̆ ᴇ ῒ ̆ ԍ ≢Ȃ 

Ҭ ѿᵝ ADA4665-2̆ ҍ AD549 ҉

Ȃᵖ ҹָӇᴇ Ӈ ̙῏ ԍң Ȃ Ẋ Ҭ̆

ԅ̆ ̆ ̙ ˻ Ύ Ȃ 

ADA4665-2 Ẓ №̔ῖ ṿ 0.1pĂ Ҍ Ȃᵖ ῤ̆

ṿ ⌠ԅ 200pĂ ₮ԅ 2000ṐȂ 

Ῥ AD549L̆ ꜚ Ҭ ԅ AD549J ῖ ṿ 0.15pĂ ῒᵝ ԋԅ̆

ҌῈ ȂAD549L ῖ ṿҹ 40fĂ ṿҹ 60fĂ Ҋῒῖ ṿ

2.8pĂ ԍ ADA4665-2 200pAȂ ҹ῏ ̆ ⌠ ҩ ̆ῃҕ Ӟ

₃ҩ ȂAD549L ↓╠ Ȃ 

 
  

Part#
BW/

MHz

SR/V/

us

Vos/u

V
Ib/pA

Cha

nnel

Noise/n

V/sHz

Vmin

/V

Vmax/

V

IQ/

mA
Package Price/$

ADA4665-2 1.2 1 1000 0.1 2 32 5 16 0.6 SOIC; SOP 0.70

AD549 1 3 500 0.15 1 35 10 36 0.7 TO-X 14.30

AD8609 0.4 0.1 12 0.2 4 22 1.8 5 0.2 SOIC; SOP 1.85

AD8607 0.4 0.1 12 0.2 2 22 1.8 5 0.1 SOIC; SOP 1.02

AD8603 0.4 0.1 12 0.2 1 22 1.8 6 0.1 SOT 0.68

AD8608 10 5 20 0.2 4 6.5 2.7 6 4.8 SOIC; SOP 1.58

AD8606 10 5 20 0.2 2 6.5 2.7 6 2.4 SOIC; SOP 1.19

AD8605 10 5 20 0.2 1 6.5 2.7 6 1.2 SOT 0.68

AD8618 24 12 23 0.2 4 6 2.7 6 8 SOIC; SOP 2.29

AD8616 24 12 23 0.2 2 6 2.7 6 4 SOIC; SOP 1.29

AD8615 23 12 80 0.2 1 7 2.7 6 1.7 SOIC; SOP; SOT 0.76

AD8694 10 5 400 0.2 4 8 2.7 6 4.8 SOIC; SOP 0.90

AD8692 10 5 400 0.2 2 8 2.7 6 2.1 SOIC; SOP 0.64

AD8691 10 5 400 0.2 1 6.5 2.7 6 1.1 SC70; SOT 0.51

AD8619 0.4 0.1 400 0.2 4 22 1.8 5 0.2 SOIC; SOP 1.11

AD8617 0.4 0.1 400 0.2 2 22 1.8 5 0.1 SOIC; SOP 0.71

AD8613 0.4 0.1 400 0.2 1 25 1.8 5 0 SC70; SOT 0.46

AD8604 8.4 6 500 0.2 4 18 2.7 6 4.8 SOIC; SOP 0.90

AD8602 8.4 6 500 0.2 2 18 2.7 6 2.4 SOIC; SOP 0.44

AD8601 8.4 6 500 0.2 1 18 2.7 6 1.2 SOT 0.36

AD8668 4 3.5 600 0.2 4 10 5 16 6.2 SOIC; SOP 1.75

AD8666 4 3.5 600 0.2 2 10 5 16 3.1 SOIC; SOP 0.93

AD8665 4 3.5 600 0.2 1 10 5 16 1.6 SOIC; SOT 0.83

AD8648 22 12 700 0.2 4 6 2.7 5.5 8 SOIC; SOP 0.88
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ᵤꜗ  

ĺĺ Ҍ 0 ῀ ’Ҋ ⱳ Ȃ ᵬ

ⱳ ̆ ҍῒ ̆ ≢ ῏Ȃ 

ѿ ̆ᵞⱳ Ȃ 

 

 

 

  

Part#
BW/

MHz

SR/V/

us

Vos/u

V
Ib/pA

Cha

nnel

Noise/n

V/sHz

Vmin

/V

Vmax/

V
IQ/mA Package Price/$

Rail-Rail

Out

Rail-Rail

In

AD8500 0.007 0.004 235 1 1 190 1.8 5.5 0.00075 SC70 0.71 Yes Yes

AD8502 0.007 0.004 500 1 2 190 1.8 5.5 0.002 SOT-23 0.70 Yes Yes

AD8504 0.007 0.004 500 1 4 190 1.8 5.5 0.004 SOP 1.00 Yes Yes

ADA4505-1 0.05 0.006 500 0.5 1 65 1.8 5 0.009 SOT-23 0.55 Yes Yes

OP281 0.105 0.028 100 3000 2 75 2.7 12 0.01 SOIC; SOP 2.79 Yes No

ADA4505-2 0.05 0.006 500 0.5 2 65 1.8 5 0.014 CSP; SOP 0.67 Yes Yes

ADA4051-1 0.125 0.06 2 20 1 95 1.8 5.5 0.015 SC70; SOT-23 0.93 Yes Yes

OP481 0.105 0.028 100 3000 4 75 2.7 12 0.02 SOIC; SOP 3.65 Yes No

OP90 0.02 0.012 125 4000 1 60 1.6 36 0.02 0 1.93 No No

AD8505 0.095 0.013 500 1 1 45 1.8 5 0.025 SOT-23 0.59 Yes Yes

ADA4051-2 0.2 0.04 2 20 2 95 1.8 5.5 0.026 SOP 1.47 Yes Yes

ADA4505-4 0.05 0.006 500 0.5 4 65 1.8 5 0.028 CSP; SOP 1.01 Yes Yes

OP193 0.035 0.015 150 20000 1 65 1.7 36 0.03 SOIC 1.81 No No

AD8657 0.2 0.07 350 5 2 50 2.7 18 0.036 CSP; SOP 0.95 Yes Yes

AD8613 0.4 0.1 400 0.2 1 25 1.8 5 0.038 SC70; SOT 0.46 Yes Yes

AD8506 0.095 0.013 500 1 2 45 1.8 5 0.04 CSP; SOP 0.71 Yes Yes

OP290 0.02 0.012 125 4000 2 60 1.6 36 0.04 DIP 3.11 No No

AD8603 0.4 0.1 12 0.2 1 22 1.8 6 0.05 SOT 0.68 Yes Yes

OP196 0.45 0.3 35 10000 1 26 3 12 0.06 SOIC 1.51 Yes Yes

AD8508 0.095 0.013 500 1 4 45 1.8 5 0.06 CSP; SOP 1.20 Yes Yes

OP293 0.035 0.015 250 20000 2 65 1.7 36 0.06 SOIC 2.49 No No

AD8541 1 0.92 1000 4 1 38 2.7 5.5 0.065 SC70; SOIC; SOT-23 0.27 Yes Yes
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ᵤᴍ  

̆5 ᾝѿ Ҍ ָӇȂᵖ ᴪ ̆ Ȃ ľץ

ΐ Ŀ ̆ Ҭ ̔ 

1̃ 1GHz̆҉ץ 10000V/ɛs̆ 0.1%1nsץҊ̕ 

2̃ ʟ 1.1V~50V̆ ҹ ̕ 

3̃ 0.3ɛV̆Ẓ 0.1pĂ 0.8nV/ãHz̆ 1/f Ȃ 

4̃ 0.5ɛĂ Ҍ ѿ Ȃ 

5̃ ₮ 500mĂ ῀ ₮ ҹ ̆ ₮ 5mVץҊȂ 

6̃ ̓̀ └ 140dB̆҉ץ 140dB̆҉ץ -120dBץҊȂ 

7̃ ֜ ̆ ץ Ȃ 

8̃ ŀŀ 

9̃ 1ᾝֲ ӯ 3ҩ̆ 5 ̆ѿ ט Ῥ 5 Ȃ 

 

ᵖ ȂADI ᴨץ̆ ԅ ̆ᵖᴇ ֓ŀŀ 

 

 

  

Part#
BW/

MHz

SR/V/

us

Vos/u

V
Ib/pA

Cha

nnel

Noise/n

V/sHz

Vmin

/V

Vmax/

V

IQ/

mA
Package Price/$

AD8531 3 5 25000 5 1 30 2.7 6 1.3 SC70; SOIC; SOT 0.27

AD8541 1 0.92 1000 4 1 38 2.7 5.5 0.1 SC70; SOIC; SOT-23 0.27

AD8515 5 2.7 1000 2 1 22 1.8 6 0.5 SC70; SOT 0.28

AD8591 2.2 3.5 25000 5 1 30 2.5 6 1.3 SOT 0.29

ADA4800 400 415 30000 1000000 1 1.5 4 17 1.4 0.30

AD8601 8.4 6 500 0.2 1 18 2.7 6 1.2 SOT 0.36

AD8542 1 0.92 1000 4 2 40 2.7 5.5 0.1 SOIC; SOP 0.38

AD8592 2.2 3.5 25000 5 2 30 2.5 6 2.5 SOIC; SOP 0.39

ADTL082 5 20 1500 2 2 16 8 36 2.4 SOIC; SOP 0.43

AD8532 3 5 25000 5 2 30 3 6 2.5 SOIC; SOP 0.43

AD8602 8.4 6 500 0.2 2 18 2.7 6 2.4 SOIC; SOP 0.44

OP07D 0.6 0.2 45 200 1 10 8 36 1.3 DIP; SOIC 0.45

AD8613 0.4 0.1 400 0.2 1 25 1.8 5 0 SC70; SOT 0.46

ADA4891-1 240 170 2500 2 1 9 2.7 5.5 4.4 SOIC; SOT 0.49

AD8691 10 5 400 0.2 1 6.5 2.7 6 1.1 SC70; SOT 0.51

AD8544 1 0.92 1000 4 4 40 2.7 5.5 0.3 SOIC; SOP 0.54

ADA4692-2 3.6 1.3 500 0.5 2 16 2.7 5 0.4 CSP; SOIC 0.55

ADA4505-1 0.05 0.006 500 0.5 1 65 1.8 5 0 SOT-23 0.55

ADA4860-1 520 790 3500 1500000 1 4 5 12 8 SOT 0.56

ADA4850-1 175 220 600 2300000 1 10 2.7 6 2.9 CSP 0.56

ADA4851-1 130 375 600 2200000 1 10 2.7 12 3.2 SOT 0.56

AD8565 5 6 2000 600000 1 25 4.5 16 0.9 SC70 0.56

ADA4691-2 3.6 1.3 500 0.5 2 16 2.7 5 0.4 CSP 0.57

AD8594 2.2 3.5 25000 5 4 30 2.5 6 5 SOIC; SOP 0.57

AD8505 0.095 0.013 500 1 1 45 1.8 5 0 SOT-23 0.59

AD8534 3 5 25000 5 4 30 3 6 5 SOIC; SOP 0.60

AD8646 24 11 600 0.3 2 6 2.7 5.5 4 SOIC; SOP 0.61

AD8692 10 5 400 0.2 2 8 2.7 6 2.1 SOIC; SOP 0.64

OP07 0.6 0.3 30 1000 1 9.6 6 44 4 DIP; SOIC 0.66

ADA4505-2 0.05 0.006 500 0.5 2 65 1.8 5 0 CSP; SOP 0.67

AD8605 10 5 20 0.2 1 6.5 2.7 6 1.2 SOT 0.68

AD8603 0.4 0.1 12 0.2 1 22 1.8 6 0.1 SOT 0.68
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Part#
BW/

MHz
SR/V/us Vos/uV Ib/pA
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Package Price/$
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V or I

Feedback

Rail-Rail

Out

Rail-Rail

In

AD8003 1650 3800 700 70000003 1.8 4.5 10 30.6 CSP 2.92 1 Current No No

AD8000 1580 4100 1000 50000001 1.6 4.5 12 14.3 CSP; SOIC 1.70 1 Current No No

ADA4817-1 1050 870 400 2 1 4 5 10 21 CSP; SOIC 2.95 1 V No No

ADA4817-2 1050 870 2000 2 2 4 5 10 42 CSP 4.98 1 V No No

AD8009 1000 5500 2000 500000001 1.9 5 12 16 SOIC; SOT 1.77 1 Current No No

AD8045 1000 1350 200 20000001 3 3.3 12 16 CSP; SOIC 1.41 1 V No No

AD8001 880 1000 2000 30000001 2 6 12 5 DIP; SOIC; SOT 1.51 1 Current No No

ADA4857-1 850 2800 2000 20000001 4.4 4.5 10.5 5.5 CSP; SOIC 1.49 1 V No No

ADA4857-2 750 2800 2000 20000002 4.4 4.5 10.5 11 CSP 2.53 1 V No No

ADA4861-3 730 680 900 8000003 3.2 5 12 20.5 SOIC 0.96 1 Current No No

AD8007 650 1000 500 40000001 2.7 5 12 10.2 SC70; SOIC 1.33 1 Current No No

AD8008 650 1000 500 40000002 2.7 5 12 20.4 SOIC; SOP 2.22 1 Current No No

AD8074 600 1600 2500 50000003 19.5 9 11 30 SOP 2.22 1 V No No

AD8002 600 1200 2000 30000002 2 6 12 5.75 DIP; SOIC; SOP 2.86 1 Current No No

ADA4858-3 600 600 500 7000003 4 3 5.5 19 CSP 1.69 1 Current No No

ADA4899-1 600 310 35 1000001 1 4.5 12 16.2 CSP; SOIC 1.91 1 V No No

AD8075 550 1350 2500 50000003 22 9 11 30 SOP 2.22 2 V No No

ADA4860-1 520 790 3500 15000001 4 5 12 8 SOT 0.56 1 Current No No

AD8099 500 1600 200 30000001 0.95 5 12 16 CSP; SOIC 2.00 2 V No No

AD8021 490 150 400 75000001 2.1 4.5 24 7.7 SOIC; SOP 1.31 1 V No No

AD8013 480 1000 2000 30000003 3.5 4.2 13 16 DIP; SOIC 4.88 1 Current No No

AD8014 400 4000 2000 50000001 3.5 4.5 12 1.3 SOIC; SOT 1.20 1 Current No No

AD8011 400 3500 2000 50000001 2 3 12 1.3 DIP; SOIC 2.30 1 Current No No

ADA4855-3 400 800 1000 45000003 6.5 3 5.5 7.8 CSP 1.39 1 V Yes No

AD8016 380 1000 1000 450000002 2.6 6 26 26.4 SOIC 4.57 1 Current No No

AD8012 350 2250 1000 30000002 2.5 3 12 1.8 SOIC; SOP 2.17 1 Current No No

AD8038 350 425 500 4000001 8 3 12 1.5 SC70; SOIC 0.86 1 V No No

AD8039 350 425 500 4000002 8 3 12 3 SOIC; SOT 1.21 1 V No No

AD8057 325 1150 1000 5000001 7 3 12 7.5 SOIC; SOT 0.86 1 V No No

AD8058 325 1150 1000 5000002 7 3 12 15 SOIC; SOP 1.62 1 V No No

AD9631 320 1300 3000 20000001 7 6 12 18 DIP; SOIC 4.77 1 V No No

Part#
BW/

MHz
SR/V/us Vos/uV Ib/pA
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AD8061 320 650 1000 3500001 8.5 2.7 8 9.5 SOIC; SOT 0.86 1 V Yes No

AD8063 320 650 1000 3500001 8.5 2.7 8 9.5 SOIC; SOT 0.86 1 V Yes No

AD8062 320 650 1000 3500002 8.5 2.7 8 19 SOIC; SOP 1.62 1 V Yes No

ADA4862-3 310 830 2000 6000003 10.6 5 12 20.5 SOIC 0.96 1 Current No No

AD8055 300 1400 3000 4000001 6 8 12 6.5 DIP; SOIC; SOT 0.86 1 V No No

AD8056 300 1400 3000 4000002 6 8 12 12 DIP; SOIC; SOP 1.62 1 V No No

AD8005 270 1500 5000 5000001 4 4 12 0.425 DIP; SOIC; SOT 1.64 1 Current No No

AD8037 270 1500 2000 30000001 4.5 6 12 19.5 DIP; SOIC 4.17 2 V No No

ADA4859-3 265 740 7000003 17 3 5.5 38 CSP 1.69 Current No No

AD8048 260 1000 1000 10000001 3.8 6 12 6.6 DIP; SOIC 2.30 2 V No No

AD8079 260 800 5000 30000002 2 6 12 11.5 SOIC 4.56 1 V No No

AD8004 250 3000 1000 350000004 1.5 4 12 17 DIP; SOIC 4.40 1 Current No No

AD9632 250 1500 2000 20000001 4.3 6 12 17 DIP; SOIC 4.58 2 V No No

AD8047 250 750 1000 10000001 5.2 6 12 6.6 DIP; SOIC 2.53 1 V No No

AD8036 240 1200 2000 40000001 6.7 6 12 21.5 DIP; SOIC 4.33 1 V No No

ADA4891-1 240 170 2500 2 1 9 2.7 5.5 4.4 SOIC; SOT 0.49 1 V Yes No

AD8010 230 800 5000 60000001 2 9 12 17 DIP; SOIC 3.26 1 Current No No

ADA4856-3 225 800 1300 38000003 14 3 5.5 23.4 CSP 1.39 V Yes No

AD8024 200 390 2000 10000004 3 5 24 68 SOIC 4.32 1 Current No No

AD8432 200 170 1000 2 0.8 4.5 5.5 24 CSP 1.29 V No No

ADA4310-1 190 820 1000 60000002 2.85 5 12 11.2 CSP; Mini-SO 1.05 Current

AD8027 190 100 200 38000001 4.3 2.7 12 8.5 SOIC; SOT 1.20 1 V Yes Yes

AD8028 190 100 200 40000002 4.3 2.7 12 17 SOIC; SOP 1.91 1 V Yes Yes

AD8019 175 400 8000 10000002 8 8 24 21 SOIC; SOP 1 V No No

ADA4850-1 175 220 600 23000001 10 2.7 6 2.9 CSP 0.56 1 V Yes No

ADA4850-2 175 220 600 23000002 10 2.7 6 5.6 CSP 0.70 1 V Yes No

AD8042 170 225 3000 12000002 15 3 12 14 DIP; SOIC 2.28 1 V Yes No

AD8041 170 170 2000 12000001 16 3 12 6.5 DIP; SOIC 1.95 1 V Yes No

AD8017 160 1600 1800 160000002 1.9 4.4 12 15.4 SOIC 2.25 2 Current No No

AD8044 160 190 1400 20000004 16 3 12 13.6 DIP; SOIC 4.00 1 V Yes No

AD8054 150 145 1700 20000004 16 3 12 13.6 SOIC; SOP 2.88 1 V Yes No
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AD812 145 425 2000 3000002 3.5 2.4 36 11 DIP; SOIC 2.51 1 Current No No

AD8065 145 180 400 2 1 7 5 24 7.4 SOIC; SOT 1.61 1 V Yes No

AD8066 145 180 400 2 2 7 5 24 14.8 SOIC; SOP 2.32 1 V Yes No

AD811 140 2500 500 20000001 1.9 9 36 16 DIP; LCC; SOIC 3.50 1 Current No No

AD818 130 500 500 33000001 10 5 36 7.5 DIP; SOIC 1.96 2 V No No

AD828 130 450 500 33000002 10 5 36 15 DIP; SOIC 2.43 2 V No No

ADA4851-1 130 375 600 22000001 10 2.7 12 3.2 SOT 0.56 1 V Yes No

ADA4851-2 130 375 600 22000002 10 2.7 12 6.4 SOP 0.70 1 V Yes No

ADA4851-4 130 375 600 18000004 10 2.7 12 12.8 SOP 1.10 1 V Yes No

AD8018 130 300 1000 10000002 4.5 3.3 8 20 SOIC; SOP 3.10 1 Current Yes No

AD8022 130 50 1500 25000002 2.5 4.5 26 11 SOIC; SOP 2.38 1 V No No

AD8023 125 1200 2000 50000003 2 4.2 15 30 SOIC 5.20 1 Current No No

AD8029 125 62 1600 7000001 16.5 2.7 12 1.5 SC70; SOIC 0.86 1 V Yes Yes

AD8030 125 62 1600 7000002 16.5 2.7 12 3 SOIC; SOT 1.21 1 V Yes Yes

AD8040 125 62 1600 7000004 16.5 2.7 12 6 SOIC; SOP 1.62 1 V Yes Yes

AD815 120 900 10000 20000002 1.85 10 36 40 DDPAK; SIP; SOIC 5.89 1 Current No No

AD829 120 230 200 33000001 1.7 9 36 6.5 DIP; LCC; SOIC 2.78 1 V No No

AD8091 110 170 1600 13000001 16 3 12 5.5 SOIC; SOT 0.70 1 V Yes No

AD8051 110 170 1700 14000001 16 3 12 5.5 SOIC; SOT 0.86 1 V Yes No

AD8092 110 170 1600 13000002 16 3 12 11 SOIC; SOP 0.90 1 V Yes No

AD8052 110 170 1700 14000002 16 3 12 11 SOIC; SOP 1.62 1 V Yes No

AD797 110 20 25 2500001 0.9 10 36 10.5 DIP; SOIC 4.32 5 V No No

AD8072 100 500 2000 40000002 3 5 12 10 DIP; SOIC 1.67 1 Current No No

AD8073 100 500 2000 40000003 3 5 12 15 DIP; SOIC 2.18 1 Current No No

AD813 100 250 2000 5000003 3.5 2.4 36 16.5 DIP; LCC; SOIC 4.87 1 Current No No

ADA4853-2 100 120 2000 10000002 22 2.65 5 3.2 CSP 0.98 Yes No

ADA4853-3 100 120 1000 10000003 22 2.65 5 4.2 CSP; SOP 1.19 V Yes No

ADA4853-1 90 100 1000 10000001 22 2.65 5 1.5 SC70 0.70 1 V Yes No

AD810 80 1000 1500 20000001 2.9 5 36 8 DIP; SOIC 2.19 1 Current No No

AD8033 80 80 1000 1.5 1 11 5 24 3.5 SC70; SOIC 1.03 1 V Yes No

AD8034 80 80 1000 1.5 2 11 5 24 7 SOIC; SOT 1.61 1 V Yes No

AD8031 80 35 1000 4500001 15 2.7 12 1.6 DIP; SOIC; SOT 1.32 1 V Yes Yes

AD8032 80 35 1000 4500002 15 2.7 12 3.2 DIP; SOIC; SOP 1.97 1 V Yes Yes

ADA4841-1 80 13 40 30000001 2.1 2.7 12 1.5 SOIC; SOT 1.59 1 V Yes No

ADA4841-2 80 13 40 30000002 2.1 2.7 12 3 SOIC; SOP 2.32 1 V Yes No
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ADA4637-1 79 170 70 1 1 6.1 10 30 7 CSP;SOIC 6.75 5 V No No

AD8397 69 53 1000 2000002 4.5 3 24 30 SOIC 2.32 2 V Yes No

ADA4898-1 65 55 20 1000001 0.9 9 33 7.9 SOIC 2.29 1 V No No

ADA4898-2 65 55 20 1000002 0.9 9 33 15.8 SOIC 3.21 1 V No No

OP37 63 17 30 150001 3.2 8 44 5.67 DIP; SOIC 1.22 5 V No No

AD8067 54 640 200 0.6 1 6.6 5 24 7 SOT 2.32 8 V Yes No

AD817 50 350 500 33000001 15 5 36 7.5 DIP; SOIC 1.76 1 V No No

AD826 50 350 500 33000002 15 5 36 15 DIP; SOIC 2.43 1 V No No

AD847 50 300 500 33000001 15 9 36 5.3 DIP; SOIC 2.74 1 V No No

AD827 50 300 500 33000002 15 9 36 13.5 DIP; LCC; SOIC 5.89 1 V No No

AD8651 50 41 100 1 1 4.5 2.7 5.5 9 SOIC; SOP 1.13 1 V Yes Yes

AD8652 50 41 100 1 2 5 2.7 5.5 18 SOIC; SOP 1.99 1 V Yes Yes

AD825 46 140 1000 10 1 12 10 36 7.2 SOIC 1.84 1 V No No

OP467 28 170 200 1500004 6 9 36 10 DIP; LCC; SOIC 5.63 1 V No No

AD8655 28 11 50 10 1 4 2.7 5.5 4.5 SOIC; SOP 0.71 1 V Yes Yes

AD8656 28 11 50 10 2 4 2.7 5.5 9 SOIC; SOP 1.11 1 V Yes Yes

AD8610 25 60 75 2 1 6 10 27 3.5 SOIC; SOP 3.75 1 V No No

AD8620 25 50 85 2 2 6 10 27 7 SOIC 7.50 1 V No No

AD8616 24 12 23 0.2 2 6 2.7 6 4 SOIC; SOP 1.29 1 V Yes Yes

AD8618 24 12 23 0.2 4 6 2.7 6 8 SOIC; SOP 2.29 1 V Yes Yes

AD8646 24 11 600 0.3 2 6 2.7 5.5 4 SOIC; SOP 0.61 1 V Yes Yes

AD8647 24 11 600 0.3 2 6 2.7 5.5 4 SOP 0.71 1 V Yes Yes

AD8615 23 12 80 0.2 1 7 2.7 6 1.7 SOIC; SOP; SOT 0.76 1 V Yes Yes

AD8648 22 12 700 0.2 4 6 2.7 5.5 8 SOIC; SOP 0.88 1 V Yes Yes

AD745 20 12.5 250 150 1 2.9 9.6 36 10 DIP; SOIC 5.43 5 V No No

ADA4627-1 19 40 70 1 1 6.1 10 30 7 CSP; SOIC 6.75 1 V No No

AD823 16 25 700 5 2 16 3 36 8.4 DIP; SOIC 2.92 1 V Yes No

OP262 15 13 25 2600002 9.5 2.7 12 1.55 SOIC; SOP 1.50 1 V Yes No

OP162 15 13 25 2600001 9.5 2.7 12 0.8 SOIC; SOP 1.72 1 V Yes No

OP462 15 13 25 2600004 9.5 2.7 12 3.1 SOIC; SOP 4.11 1 V Yes No

AD746 13 75 300 110 2 16 9.6 36 8 DIP; SOIC 4.26 2 V No No

ADA4004-1 12 2.7 40 400001 1.8 10 30 2.2 SOIC; SOT-23 1.75 1 V No No

ADA4004-2 12 2.7 40 400002 1.8 10 30 4.4 SOIC; SOP 2.65 1 V No No

ADA4004-4 12 2.7 40 400004 1.8 10 30 8.8 CSP; SOIC 4.25 1 V No No
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ᴆ ̆ῒ Ҍ Ȃ 

1̃ ADI Ὲ ȁTIῈ ȁLinearῈ ȁMaximῈ Ὲ ԍ
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5̃ ̆ Ȃ ̆ ץ ̆

̆ Ȃ ̆ᵰױ ץ ̆ ₮

ᴋⱵ ̆ ץ ⌠ᵰ ת ̆ ԅ Ȃ 
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3.2 (CFA) 

(Current Feedback Amplifier-CFA)̆ ׅ ѿ ̆ ῒῤ

ῃҌ ԍ ̂VFA,Ӟ ᴰ ̃̆ ῒ Ҍ Ȃ

̆ CFA VFA ׆̆ ָӇ ≢Ȃ 

ᵖ ᶏ Ȃ ף ᴰ ̆ ᵰ

ȁ ̆ ↕ ᾢ№ ῬҊ ĺĺ ױ Ҍ Ȃ 

 

3.2.1 ῤ  
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῀ ĭCFAץ ᵬҹ └ ̆ Ἕ₮ץ GNDҹ ‰ ѿҩ iȂ

ῤ ѿҩ Z̆ ѿ ԅ iZ̆ ѿҩ ₮ ZO⌠ ₮ Ȃ 
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3.2.3 CFA VFA ᴰ₱  

Ҍ ’Ҋ̆ ̆ ₮ҍ

ᵌ Ȃᵖ ̆ ̆ ₮ԅᴨ Ȃ

ԍ ᴰ₱Ȃ 

CFAῤ Һ Z̆ Z C̆  

ὤ ὙȾȾ
ρ

Ὦ‫ὅ

Ὑ

ρ Ὦ‫Ὑὅ
 

(3-4) 

῀ף 3-3̆  

ὃ‫
Ὑ Ὑ

Ὑ

ρ

ρ
Ὑ Ὑ ρ

Ὑ
Ὑ

Ὑ
ρ Ὦ‫Ὑὅ

 

Ὑ Ὑ

Ὑ

ρ

ρ
Ὑ Ὑ ρ

Ὑ
Ὑ

Ὑ Ὦ‫ὅὙ Ὑ ρ
Ὑ
Ὑ

 

Ὑ Ὑ

Ὑ

ρ

ρ
Ὑ Ὑ ρ

Ὑ
Ὑ

Ὑ

ρ

ρ Ὦ‫ὅ
Ὑ Ὑ ρ

Ὑ
Ὑ

ρ
Ὑ Ὑ ρ

Ὑ
Ὑ

Ὑ

 

Ὑ Ὑ Ὑ ρ ̆↕ 

ὃ‫
Ὑ Ὑ

Ὑ

ρ

ρ
Ὑ
Ὑ

ρ

ρ Ὦ‫ὅ
Ὑ

ρ
Ὑ
Ὑ

 

Ὑ Ὑ

Ὑ

Ὑ

Ὑ Ὑ

ρ

ρ Ὦ‫ὅὙ ȾȾὙ
 

Ὃ ̆ҹᵞ ̆ά ̆ҹ ̆↕  

ὃ‫ Ὃ ά
ρ

ρ Ὦ‫ὅὙ ȾȾὙ
 

(3-5) 

(3-5) ̆ ̆ῒ ᵞ ȁ ȁ

ѿ ѿ ᵞ ҈ ӗ ̆ῒ҉ ҹ 

Ὢ
ρ

ς“Ὑ ȾȾὙὅ
 

(3-6) 

ץ ₮̆‗ ᶛ ̆Һ ңҩ ̔Rnew

C̆╠ Һ ‗ԍ ̆ ‗ԍ Ȃ 
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3-2C ₮ԅѿҩẊ CFA ̆ ≠ matlab ̆ CFAᴰ₱

Ȃ Ҭ CFA῏ Ҋ̔R=316kɋ̆ RB=35ɋ̆ C=2pFȂ Ҋ Ȃ 
RF/ɋ RA/ɋ GN m Rnew/ɋ fH/MHz 

453 453 2 0.998 523 152 

340 85 5 0.998 515 155 

200 22.22 10 0.998 550 145 

1980 20 100 0.983 5480 14.8 
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3.2.4 ᴨ  

ҍ Һ ≢ҹ̔ 

ᾢ̆ ѿױ ΐ ̆ ץ ⌠ 5000V/ɛs̆҉ץ ₮̆

ⱳ ҉ ᴨלȂ 

ῒ ̆ Ҍΐױ └Ȃ ԍ ̆ 10

Ṑ̆ № ῒ Ҋ ⌠ 1/10Ȃᵖ ԍ ̆ ̆ῒ

Ҍ ӊ ᶛҊ Ȃ ̆ ԍ Ȃ 

҈̆ ѿױ ΐ ᵞ ȁ Ẓ Ȃ 

̆ ױ ᶏ ѿ └Ȃ ᵬҹ ̆ ұ ⌠

ҬȂ ̆ ̆Ҍ Ҋ ΐ Ҍ

̆ ᴆ DatasheetҬ Ȃ 

Һ ԍ ȁ ȁ Ȃ 

 

ЕҒ Ї └Ғ  

CFA VFA ᶡ ɼ ᴂᾨה ָ Е 

1Є VFA Ї Ґ ɼ 

2Є CFA Ї Ґ ɼ 

ЇVFAҒ CFAɼ ᴂῴה ү Е 

1Є VFA Ї Ṗ ɼ 

2Є CFA Ї Ғ ɼ 

Їᵒӓ VFA CFA ɼ└ Ӎ Ԑ К 

ӵ ҅ү ɼ ӵ Ί Ņᵤ ņꜗ ŀŀ₉װ

ᵤᴍ װ ᶞ ꜗ Ї ָ ԋḈ ɼᵜ ҏ ԋɼ 

ҏ ҅ү ῗЇ ᵤ ῗЕ ᵶ └ Ї ᵤ ԋЇ ӕҲ

₴ ԋɼ └ Ї Їᵤ ɼ ҅“꜠Ї ӵԋɼ 

ָ Їᵶҏ ԋɼ ү ЇҒ ῚҲ ԋᵤ ŀŀ ҏ

҅֙Ї Ҳָҿ ԋ҅үᵤ ⁯ Ї ᵶ ῗ └ᵤ Ї ₴ ᴶ

Ї ᵶ ῗ └ᵤ Ї ᴶ ҏҷ ԋ҅үᵤ ⁯ ɼ 

A 1 10ᾣЇ ꜘ ғ ɼB ҿԋ ꜘ ꜘЇיִ 2

ṖЇ ɼᵜ ЇB 1 5ᾣЇꜘ 1 10ᾣɼ Ї҅ ԋ ɼ 

֙ᶡ ғ CFA VFA Ї ҅ ɼ׃׃ ‼ Ї ᴂ ɼ

ᵶ װ ЇCFA ҲЇ ᵤ Ї └ Ї ᵒӓ

ŀŀ Ҳ 2Ṗ Ї ῴ └ 1GHz ɼᵜ

150MHz Ґ ԋɼ ᴂҒ ֙Ї ῗ Ї 100Ṗ ЇCFA

ЇVFA ɼ 

Ԑ Ї ЇCFA Ί ɼ 
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3.2.5 ADI  

ADI ῃ CFA Ҋ̆ ̔ 

 

ѿҊ ADI VFĂӞ ╠ Ȃ 

 
̆ ȁ ҉̆CFA VFAȂ 

  

ADA4857-1 850 2800 2000 20000001 4.4 4.5 10.5 5.5 CSP; SOIC 1.49 V

ADA4857-2 750 2800 2000 20000002 4.4 4.5 10.5 11 CSP 2.53 V

AD8074 600 1600 2500 50000003 19.5 9 11 30 SOP 2.22 V

AD8099 500 1600 200 30000001 0.95 5 12 16 CSP; SOIC 2.00 V

AD8037 270 1500 2000 30000001 4.5 6 12 20 DIP; SOIC 4.17 V

AD9632 250 1500 2000 20000001 4.3 6 12 17 DIP; SOIC 4.58 V

Part#
BW/

MHz

SR/V/

us
Vos/uV Ib/pA

Cha

nnel

Noise

/nV/s

Hz

Vmin/

V

Vmax/

V

IQ/

mA
Package Price/$

V or I

Feedback

AD8009 1000 5500 2000 500000001 1.9 5 12 16 SOIC; SOT 1.77 Current

AD8000 1580 4100 1000 50000001 1.6 4.5 12 14 CSP; SOIC 1.70 Current

AD8014 400 4000 2000 50000001 3.5 4.5 12 1.3 SOIC; SOT 1.20 Current

AD8003 1650 3800 700 70000003 1.8 4.5 10 31 CSP 2.92 Current

AD8011 400 3500 2000 50000001 2 3 12 1.3 DIP; SOIC 2.30 Current

AD8004 250 3000 1000 350000004 1.5 4 12 17 DIP; SOIC 4.40 Current

AD811 140 2500 500 20000001 1.9 9 36 16 DIP; LCC; SOIC 3.50 Current

AD8012 350 2250 1000 30000002 2.5 3 12 1.8 SOIC; SOP 2.17 Current

AD8017 160 1600 1800 160000002 1.9 4.4 12 15 SOIC 2.25 Current

AD8005 270 1500 5000 5000001 4 4 12 0.4 DIP; SOIC; SOT 1.64 Current

AD8002 600 1200 2000 30000002 2 6 12 5.8 DIP; SOIC; SOP 2.86 Current

AD8023 125 1200 2000 50000003 2 4.2 15 30 SOIC 5.20 Current

AD8001 880 1000 2000 30000001 2 6 12 5 DIP; SOIC; SOT 1.51 Current

AD8007 650 1000 500 40000001 2.7 5 12 10 SC70; SOIC 1.33 Current

AD8008 650 1000 500 40000002 2.7 5 12 20 SOIC; SOP 2.22 Current

AD8013 480 1000 2000 30000003 3.5 4.2 13 16 DIP; SOIC 4.88 Current

AD8016 380 1000 1000 450000002 2.6 6 26 26 SOIC 4.57 Current

AD810 80 1000 1500 20000001 2.9 5 36 8 DIP; SOIC 2.19 Current

AD815 120 900 10000 20000002 1.85 10 36 40 DDPAK; SIP; SOIC 5.89 Current

ADA4862-3 310 830 2000 6000003 10.6 5 12 21 SOIC 0.96 Current

ADA4310-1 190 820 1000 60000002 2.85 5 12 11 CSP; Mini-SO 1.05 Current

AD8010 230 800 5000 60000001 2 9 12 17 DIP; SOIC 3.26 Current

ADA4860-1 520 790 3500 15000001 4 5 12 8 SOT 0.56 Current

ADA4859-3 265 740 7000003 17 3 5.5 38 CSP 1.69 Current

ADA4861-3 730 680 900 8000003 3.2 5 12 21 SOIC 0.96 Current

ADA4858-3 600 600 500 7000003 4 3 5.5 19 CSP 1.69 Current

AD8072 100 500 2000 40000002 3 5 12 10 DIP; SOIC 1.67 Current

AD8073 100 500 2000 40000003 3 5 12 15 DIP; SOIC 2.18 Current

AD812 145 425 2000 3000002 3.5 2.4 36 11 DIP; SOIC 2.51 Current

AD8024 200 390 2000 10000004 3 5 24 68 SOIC 4.32 Current

AD8018 130 300 1000 10000002 4.5 3.3 8 20 SOIC; SOP 3.10 Current

AD813 100 250 2000 5000003 3.5 2.4 36 17 DIP; LCC; SOIC 4.87 Current
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3.3 Ὴ ⅎ  

҉ ₮ ̆҈ҩ ῀ ңҩ ₮ Ȃ ҹ

Differential Amplifier Fully Differential AmplifierȂҍ ‰ ѿ ̆Ӟ

ⱳ Ȃ 

3.3.1 ῃ №  

ῃ № ΐ ңҩ ῀ VP VN̆ңҩ ₮ VOUT+ VOUT-̆ѿҩ └ ₮῍

῀ VOCM̆ץ ңҩ Ȃῃ № ΐ ῤ ̆‗ ԅ ᵬ

’Ҋΐ Ҋ ̔ 

1̃ ңҩ ₮ ṿ ԍ VOCMȂ ѿҩ ₮ ԍ VOCM ̆ ѿ

ҩѿ ԍ VOCMȂ ̆VOCM ῀ ̆ └ ₮ Ȃ 

2̃ ῃ № ңҩ ῀ ӊ ṿ ̆ ҍᴰ ῃ

̆ ≢ֽ ԍ̆ ңҩ ₮ ṿ҉Ȃ VOD=VOUT+-

VOUT-=AOD(VP-VN)̆ AODѿ ԍ 60dB̆ VP=VNĺĺ Ȃ 

3̃ ңҩ ῀ ῀ ҹ 0ĺĺ Ȃ 

̆ ᶏ ȁ ̆ ῃ № № ҍѿ ₃Ӎ ῃ

Ȃ 

 

 

 

 

ᴮ  

1̃ ץ №Ḥ ᴰ ̆ ῍ ̕ 

2̃ Ҋ̆ ᶫ 2Ṑ Ḥ ꜚ ̕ 

3̃ ᵞḤ ᴰ Ҭ Ẽ ̆⁞ Ȃ  

V- 

V+ 

VOCM 

VP 

VN 
VOUT+ 

VOUT- 
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3.3.2 №  

ῇ ⅎ ₴ 

ADC № ῀ ̆ Ḥ ₮ ̆↕ ’Ҋ Ҋľ

№ ĿȂ 

№ ӊ╠̆ᾢ 4ҩ ̆ ױ Ḡ 4ҩ Ȃ҉ ңҩ ѿ

ᾙ̆Ҋ ѿ ᾙ̆ № Ҭ̆ ѿ ᾙӊ ṿᴪ № ῏ ̆ ̆

ӈңҩ ṿ Ȃ ̔ 

Ὧ
Ὑ

Ὑ
ȟ    Ὧ

Ὑ

Ὑ
 

ᾢ̆ ̆ ῀ѿҩ  

Ὗ Ὗ Ὗ  

ῒ ̆ ῃ № ̆ ңҩ ₮̔ 
Ὗ Ὗ

ς
ὠ  

  ̂3-7̃ 

Ῥ ̆ ңҩ ҉ ̔ 
Ὗ Ὗ

Ὑ

Ὗ Ὗ

Ὑ
ȟ Ὧ Ὗ Ὗ Ὗ Ὗ  

  

Ὗ

Ὑ

Ὗ Ὗ

Ὑ
ȟ ὯὟ Ὗ Ὗ  

UX̆UOUT+̆UOUT-҈ҩ ̆↓₮ԅ҈ҩ ̆ ₮̔ 

Ὗ
ς

Ὧ Ὧ ς
ὠ

Ὧ

Ὧ Ὧ ς
Ὗ 

(3-8) 

Ὗ
ςρ Ὧ

Ὧ Ὧ ς
ὠ

Ὧ ρ Ὧ

Ὧ Ὧ ς
Ὗ 

(3-9) 

Ὗ
ςρ Ὧ

Ὧ Ὧ ς
ὠ

Ὧ ρ Ὧ

Ὧ Ὧ ς
Ὗ 

(3-10) 

V- 

V+ 

UOUT- 

Us 

R1A 

UOUT+ 

UIN+ 

UIN- 

R1B 

R2B 

R2A 

VOCM 

3-3 №  
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ңҩ ₮Ҭ̆ VOCM №ֽ̂ ѿ ̆ № ѿҩ kĂѿҩ kB̃̆

ȁ Ḥ Us №Ȃ ױ ṿ̂ № ₮ҹңҩ ₮

ṿ̃UOUTd=UOUT+-UOUT-Ҍ Ḥ №̆ VOCM № ̆Ӟ kA=kBȂ ↕̆

ᴪ₮ 3-4 ’Ȃ 

ҹԅ ⱴ ̆ѿ ̔ 

R1A=R1B=R1  R2A=R2B=R2  k=R2/R1 

̆ ⱴ  

Ὗ
ρ

ρ Ὧ
ὠ πȢυ

Ὧ

ρ Ὧ
Ὗ 

(3-8a) 

Ὗ ὠ πȢυὯὟ 

(3-9a) 

Ὗ ὠ πȢυὯὟ 

(3-10a) 

Ὗ ὯὟ 

̆ Ȃ ₃Ṑ ̆ ῀ ṐȂ ғ̆

ҹ ̆Ḥ ῀ ῍ ῀ ₮ ֟ ԑ ̆ԑҌ Ȃ

̆ ᵰ ԅ ̆ ₮ ῍ ᵝ ̆ VOCM ̆ῒז

Ҍ Ȃ ̆ № Ҭ̆ѿ ҌῬ ₮ VOCMȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ḫ ῇ Ғῴ ᴶ R1Ї  

Ὗ
ρ

ρ Ὧ
ὠ πȢυ

Ὧ

ρ Ὧ
Ὗ 

 

Ὅ
Ὗ πȢυ

Ὧ
ρ Ὧ

Ὗ

Ὑ
Ὗ
ρ
πȢυὯ
ρ Ὧ
Ὑ

 

Ὑ
Ὗ

Ὅ

Ὑ

ρ
πȢυὯ
ρ Ὧ

 

 

  

UOUT-=m-0.5GUS 

UOUT+=m+0.5GUS UOUT+=m1+0.5GUS 

UOUT-=m2-0.5GUS 

UOUTd=GUS UOUTd=m1-m2+GUS 

m 

m1 

m2 

3-4 № Ҭ̆҉Ҋ Ҍ  

̂ã kA =kB ̂b̃kAÍkB 
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ῇ ⅎ ₴ 

Ҭ̆ ≢ Ȃ Ҭ Ḥ ҉Ҍ ̆

ӞҌ Ҍ ̆ ᴰ ѿ ҹ 50ɋ 75ɋ̆ ╠ ₮ ῀ӊ

Ȃ ̆ץ ’Ҋ̆Ḥ ╠ ₮ ѿ ҹ 50ɋ̆ Ḃҍᴰץ

̆ ῀ Ӟ 50ɋ̆ ҍᴰץ Ȃ ̆ᵞ

№ ḱ Ȃ 3-5Ȃ 

̆ Ḡ Ҋ ̔ 

ѿ̆ Ḥ ΐ 50 ₮ ̆ ῀ ῀ Ӟ 50

Ȃ Ҭ̆ Ḡ ׆ uy ῀ R1ҹ 50

Ȃ 

ԋ̆ ҉Ҋң ץ̆ ₮̂ 3-4 Ҍ

ԅ̃ uy Ḥ ₮ R3̆ⱴ҉ RX̆ ↨ ԍ RAȂ 

̆ Ḥ ₮ ҹ 50 ̆ ҹ G ’Ҋ̆ ױ RAȁ

RBȁRXȁRY̆ץ ῀ ̆҉Ҋ ̆ ҹ G Ȃ ᵌӍ Ȃ

ԅᵀ ̆ᵖ ҌҤ Ȃ 

Ҋ ̆ ץ ⌠ ṿ̆ ҉ E96 ↓

̆ Ȃ 

῀ҹ Ḥ uĭΐ 50ɋ ₮ ̆ ῒ ҹ № ₮Ḥ ̆ ҹ G

Ṑ̆ ◊ἷἽἼ ◊ἷἽἼ ╖◊ἱ̆ ғ ₮ ̆ ῀ Ȃ 

ⅎ Ї ҅  

№ ̔ ᾢ̆ ₮ ̆ 3-5 ȂῒҬ RXȁRYȁRAȁRBҹ

Ȃҹ ῀ ̆uy Ḥ ҹ 0.5uiȂ 

ῒ ̆ 3-5 Ȃ ѿҩҳ k 

Ὧ
Ὑ

υπὙ
 

       ̂a-1̃ 

 

Ὑ Ὑ Ὑ υπȾȾὙ
υπὙ

υπὙ
υπὯ 

   ̂a-2̃ 

ừ
Ừ

ứ ό
Ὑ

Ὑ Ὑ
πȢυὋό

Ὧό ό

Ὑ

ό πȢυὋό

Ὑ

 

    ̂a-3̃ 

(a-3)ң ̆  

RB 

VOCM 

uout 

3-5 ῀ № ₮̂ ̆ ̃ 

ui 

RB 

RA 

RX 

ux 

50 

RY 
ux 

-uout 
uy 

R1 R3 

RB 

VOCM 

uout 

kui 

RB 

RA 

RX 

ux 

ux 

-uout 

R3 
uy 

RA 

-0.5Gui 

0.5Gui 
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Ὧ
Ὑ

Ὑ
Ὃ 

      ̂a-4̃ 

῀ ӈ̆ Ҭ uy Ḥ ҹ 0.5ui 

Ὧό πȢυό

Ὑ

πȢυό ό

Ὑ

πȢυό
Ὑ

Ὑ Ὑ
πȢυὋό

Ὑ Ὑ
 

R3=50kף῀̆ ui  

ὯὙ υπὯ πȢυὙ ςυὯὋ
Ὑ

Ὑ Ὑ
 

(a-4)ף῀̆ғ RA=x̆  

ὼ
Ὃ

Ὑ
ρ
υπὋ

Ὑ
ὼὋ ρ

ςυὋ

Ὑ
πȢυ πȢυὙ π 

ὥ
Ὃ

Ὑ
ρ
υπὋ

Ὑ
̆ὦ Ὃ ρ

ςυὋ

Ὑ
πȢῠ ὧ πȢυὙ  

  ̂a-5̃ 

̔ 

Ὑ ὼ
ὦ Ѝὦ τὥὧ

ςὥ
 

̂ ԍ 0̆ ↕ RB̃  ̂a-6̃ 

≠  (a-4)̆ ₮ k ( ԍ 1̆ ↕ RB̃ 

Ῥ  (a-1)̆ ₮ 

Ὑ
υπὯ

ρ Ὧ
 

         ̂a-7̃ 

Ῥ≠ (a-2)̆  

Ὑ Ὑ υπὯ 
        ̂a-8̃ 

Ї װ Ґ  

҅ Ї RBЇ⌐ (a-5) Ї aЇbЇcҎүẅЕ 

ὥ
Ὃ

Ὑ
ρ
υπὋ

Ὑ
̆ὦ Ὃ ρ

ςυὋ

Ὑ
πȢῠ ὧ πȢυὙ  

 Ѓa-5Є 

ԑ Ї⌐ (a-6) RA 

  

Ὑ ὼ
ὦ Ѝὦ τὥὧ

ςὥ
 

      (a-6) 

Ҏ Ї⌐ (a-4) k 

Ὧ
Ὑ

Ὑ
Ὃ 

        Ѓa-4Є 

Ї⌐ (a-7) RY 

Ὑ
υπὯ

ρ Ὧ
 

        Ѓa-7Є 

֒ Ї⌐ (a-8) RX 

Ὑ Ὑ υπὯ 
        Ѓa-8Є 
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Ӄᶡ  

Ḫ ҿ Ḫ Ї50ɋ ₴ Ї ԓ 800mVЇ

ԓ 10MHzЇ ꜘ └҅ү ⅎ ῇ 10ᵣ ADC ҲЇADC ΐ

ῇ ҿ 0V~5Vɼ ╦ ꜠ Ї Ғ ɼ 

1̃ ᾢ Gȁ῍ ῀ VOCM 

ᾢḤ ҹ 10MHz̆ ̆ 3-5 Ȃ

ADC῍ ῀ ҹ 0V~5V̆ҹ ADC ꜚ ̆ѿ № ңҩ

₮ ᵝ 2.5V̆ғ 0V~5Vῤ ꜚȂҹԅ⁞ ̆ ₮

0.5V~4.5Vῤ ꜚĺĺ ῃ Ȃ ῃ № ᴋ ₮ ̆ ₮

4.5V̆ ᵞ 0.5V Ḥ ̆ Ӈ 2VȂ № ₮ ᴪ 4V Ȃ  

Ὗ Ὗ Ὗ τVP 

῀ ҹ 800mV̆ ↕ 

Ὃ
Ὗ

Ὗ

τ6

ψππÍ6
υ 

ᶏ ₮ 2.5V̆↕ VOCM=2.5VȂ 

2̃ ᶫ ῃ №  

ѿ֓ ₮ ῤ Ȃ 

ADC ῀ 0~5V̆ Ӈ ₮ Ӟ ҩ ῤĺĺ Ḃ

ԅ̆Ӟ Ҍԅ ADC̆ ғ Ҍ ⱴ ̆ ADC ᶫ +5VȂ

̆ᾢ ᶏ ѿ +5V ῃ № ᶫ Ȃ 

ῃ № ₮ 0.5V~4.5V̆ ₮ ԍ 0.5V ῃ

№ Ȃ Ҍ ̆ AD8137 AD8139ȂῒҬ AD8139 ₮

0.1~0.15V Ȃ ҹ 410MHz̆ Ӟ Ȃ 

3̃  

AD8139 Ύ̆ ץ RB=1000ɋȂ 

Excel└ᵬԅѿҩ ̆Ḡ Ҭ̆ ԅ (a-4)~(a-8)̆ ῀ G

RB̆ ꜚ ₮ RA=116.0084ɋ̆ RX=87.0063ɋ̆ RY=69.0596ɋȂ 

ӈ̆ ⌠ E96 ̆ Ҋ̔ 

 
̆ RA=115ɋ̆ RX=86.6ɋ̆ RY=68.1ɋȂ 

 

4̃ ᴏ  

ץ ᴏ ᴆ ᴏ Ȃ Multisim12.0Ȃ ₮

3-6̆ᴏ 3-7Ȃ 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

E3 1        2.2        4.7        

E6 1    1.5    2.2    3.3    4.7    6.8    

E24 1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.2 2.4 2.7 3.0 3.3 3.6 3.9 4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1 

E96 1.00 1.10 1.21 1.30 1.50 1.62 1.82 2.00 2.21 2.43 2.74 3.01 3.32 3.65 3.92 4.32 4.75 5.11 5.62 6.34 6.81 7.50 8.25 9.31 

1.02 1.13 1.24 1.33 1.54 1.65 1.87 2.05 2.26 2.49 2.80 3.09 3.40 3.74 4.02 4.42 4.87 5.23 5.76 6.49 6.98 7.68 8.45 9.53 

1.05 1.15 1.27 1.37 1.58 1.69 1.91 2.10 2.32 2.55 2.87 3.16 3.48 3.83 4.12 4.53 4.99 5.36 5.90 6.65 7.15 7.87 8.66 9.76 

1.07 1.18  1.40  1.74 1.96 2.15 2.37 2.61 2.94 3.24 3.57  4.22 4.64  5.49 6.04  7.32 8.06 8.87  

   1.43  1.78    2.67         6.19    9.09  

   1.47                     

4 8 11 17 20 25 29 33 37 42 46 50 54 57 61 65 68 72 77 80 84 88 93 96 
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῀Ḥ ҹ ̂ ̆ ̆ ̆ ҹ ̃̆

800mV ̆ ₮ Ḥ ̂ ̃ҍ ῀ ̆ 2.5V҉̆ ҹ 2V̆

4.5V̆ 0.5V̆ ױ ѿ ѿ Ȃ 

ױ Ὲ ̆ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

U1

AD8139ARDZ

VS+
3

VS-
6

8

VOCM
2

1 4

5

ePAD
9

ui

800mVpk 
10kHz 
0° 

V2
5 V 

XSC1

A B

Ext Trig
+

+

_

_ + _

RX

86.6ɋ

RA

115ɋ

RB2

1000ɋ

RB1

1000ɋ

R5

50ɋ

RY

68.1ɋ

V3
2.5 V 

8

U2

AC  10MOhm1.415 V

+

-

U3

AC  10MOhm1.415 V

+

-

uout+

uout-

3-6 №ᴏ  

0V 

1V 

2V 

3V 

4V 

3-7 3-6 ᴏ  
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Ὴ ⅎ Ὶל  

ῃ № ԍ ADC ꜚ ȁ № Ȃᵖ ה̆ ᵰᴪ ̆

ԍῃ № ΐ ῀ȁ ₮̆ ץ ₮ ‰

̆2ֲ 1 ̆3ֲ 3 ̆4ֲ 6 Ȃ Ȃ 

Ԋ Ȃᵖ ̆ҹָӇ ⱬ ‰ ̙Һ ֟ Ӈ

̆ Ḡ ῒ ̆ ̆ ֓ Ӟ Ҍ ‰

Ȃ 

̆ ѿ֓ ῃ № ↓₮ ̆ Ȃ 

Ὴ ⅎḪ Ѓ ⅎ Ї ⅎ₴Є 

ῃ № ץ ̆ Ḡ №Ḥ ᴰ Ȃ ᵞ Ḥ Ҭ̆ Ḥ

Ҭ ̆ Ȃ ₮ ҹ 0̆ ץ 3-

8ă Ӟ ֜ץ ̂ Ҭ ᵝ ұ ̃̆ ץ ѿ ᵞ

Ȃ 

 

 

 

 

 

 

 

 

 

 

 

ῃ №Ḥ ᴰ Ҭ̆ѿ Ḥ ᶏ ᴰ ̆↕ѿ

Ḡץ Ȃ 3-8bҬ RT ҹ ̂terminatioñ ̆ῒ Ḡ

׆ ῀ ҹ 50ɋ̆ Ḃץ ң Ḥ ѿ Ȃ 

3-5 № Ҭ̆RY ̆ Ҍ ҹԅ ̆ ԅҩҌ

Ȃ 

 

 

 

 

 

 

 

 

 

 

3.5 № ̆ № 3-8bȂ 

 

 

 

 

  

VOUT 

RF 

RF 
RG 

RG 

V IN 

RF 

RF 
RG 

RG 

VOUT 

RF 

RF 
RG 

RG 

V IN 0.5V IN 

0.5RS 

0.5RS 

RT VOUT 

 

 

3-8a ῃ № ̂ᵞ ̃ 

3-8b ῃ №  
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Ὴ ⅎᴀ  

3-9 ῃ ת№ Ȃѿ ת⌠ ̆ Ҭ Ҋץ ̔ 

1̃ № ῀̆ ῀ ̕ 

2̃ ⱬ̆ Ḃ Ȃ 

ῃ ת№ ҍᴰ ת ѿ ≢ ̆╠ ₮ № ̆

₮Ȃ 

Ҭ RG╠ ңҩ ‰ Ҭ̆ ץ ⱴ Ḃ Ȃ 

ὃ
ὠ

ὠ ὠ

ςὙ Ὑ

Ὑ

Ὑ

Ὑ
 

̆ңҩ № ӗȂ╠ ҹ ‰ № ̆ ҹῃ №

Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ҭ ⱴԅңҩ ̆ ѿ ᵞ Ȃ ҹ̔ 

Ὢ
ρ

ς“Ὑὅ
 

 

 

 

  

RF 

RF 
R1 

R1 

 VOUT 

V IN+ 

V IN- 

RG 

R2 

R2 

3-9 ῃ ת№  

C 

C 
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Ὴ ⅎ  

Ҋץ ῃ № ̆ ֓ Ȃᵖ Ҍ Ȃ ̆

ῃ № Ҍ ‰ ҹ Ȃ 

Ӟ ῐ ̆ᵖ ԅ ̆Ӟ ₮ѿҩ қ Ȃ ԅ

№ ₮ӊ ̆ ̆ ҉̆ ‰ Ȃ 

‰ ῀ ̆ᵖ Ҍ ⁞Ȃ ῃ №

Ҋⱳ ̔ 

1̃ ῀ ̕ 

2̃ ₮ ⁞Ȃ 

ᵖ ̆ ἝҌ ⱳȂ 

₮Ḥ ⌠ VOCM ̆ ̆Ӟ ₮ָӇ қ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

V IN 

VOUT+ 

VOUT- 
V IN 

VOUT+ 

VOUT- 

V IN 

VOUT+ 

VOUT- 

V IN 

VOUT+ 

VOUT- 
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3.3.3 ADI ῃ №  

ADI № Ҭ̆ Ҍ ῃ № ѿ ҬȂҊ ꞊

̆Ҍѿ Ȃ 

ῒҬ̆ C ‰ ̆ Ȃ V ‰ ̆ Ȃ

Ṑ̆ ADI ֟ ֟ ῤ ԅ ̆ Ṑ ̆ ῤ 6 ҩ

ԅ 6ҩ ̆ ץ 3 Ṑ Ȃ 

AD8476 ᴨ ѿ ꜚ Ȃ ADA4940-1̆ⱳ

̆ ғ Ȃᵖ Ώ ӥ Ṝ̆ Ҭ Ȃ 

 

 

 

 

 

  

Part#
3dBBW

_MHz

Min

Gain

Iq/per

/mA
SR/V/us

Dist2nd

/dBc

Dist3rd/

dBc
Package

US

Price

Noise(

nV/rtH
Power Sup RRI RRO

ADA4927-1 C 2300 1 22.1 5000 87 89 16-Lead LFCSP 3.79 1.4 4.5V-11V N N

ADA4927-2 C 2300 1 22.1 5000 87 89 24-Lead LFCSP 6.29 1.4 4.5V-11V N N

AD8132 V 350 1 10.7 1200 97 100 8-Lead MSOP; 8-Lead SOIC 1.67 8 2.8V-11V N N

AD8137 V 110 1 3.6 450 85 85 8-Lead SOIC 1.1 18 2.7-12V 1 0.45

AD8138 V 320 1 20 1500 94 114 8-Lead CSP; 8-Lead SOIC 3.75 5 3-10V N N

AD8139 V 410 1 24.5 800 90 105 8-Lead CSP; 8-Lead SOIC 3.75 2.25 5-12V 1 0.1

ADA4930-1 V 1350 1 34 3400 73 75 16-Lead LFCSP 3.79 1.2 3.3-5V N N

ADA4930-2 V 1350 1 34 3400 73 75 24-Lead LFCSP 6.29 1.2 3.3-5V N N

ADA4932-1 V 560 1 9.6 410 72 80 16-Lead LFCSP 2.95 3.6 3V-11V N N

ADA4932-2 V 560 1 9.6 410 72 80 24-Lead LFCSP 5.29 3.6 3V-11V N N

ADA4937-1 V 1900 1 39.5 6000 70 84 16-Lead LFCSP 3.79 2.2 3.3V-5V N N

ADA4937-2 V 1900 1 39.5 6000 77 84 16-Lead LFCSP; 24-Lead LFCSP 5.69 2.2 3V-5.25V N N

ADA4938-1 V 1000 1 36.5 4700 82 82 16-Lead LFCSP; 24-Lead LFCSP 3.79 2.6 4.5V-11V N N

ADA4938-2 V 1000 1 36.5 4700 82 82 16-Lead LFCSP; 24-Lead LFCSP 5.69 2.6 4.5V-11V N N

ADA4939-1 V 1400 2 37.7 6800 77 95 16-Lead LFCSP 3.79 2.3 3V-5.25V N N

ADA4939-2 V 1400 2 37.7 6800 77 91 16-Lead LFCSP 5.69 2.3 3V-5.25V N N

ADA4940-1 V 240 1 1.18 90 125 118 8SOIC 16LFCSP 1.59 3.9 3-7V -0.2 0.07

ADA4940-2 V 240 1 1.18 90 125 118 24LFCSP 2.59 3.9 3-7V -0.2 0.07

AD8475 0.4/0.8150 0.4 3.2 50 THD 112 10-Lead uSOIC; 16-Lead LFCSP 1.99 10 3V-10V N N

AD8476 1 5 1 0.33 10 120 122 8MSOP; 1.99 39 3-18V N 0.05

AD8131 2 400 2 11.5 2000 95 101 8MSOP;8SOIC 1.82 12.5 2.7-10V N 1.4

ADA4950-1 6 750 1 9.5 2900 80 84 16-Lead LFCSP; 24-Lead LFCSP 2.99 9.2 3V-11V N N

ADA4950-2 6 750 1 9.5 2900 80 84 16-Lead LFCSP; 24-Lead LFCSP 5.29 9.2 3V-11V N N

ADL5561 6 2900 2 40 9800 95 87 16-Lead LFCSP 3.68 2.1 3V-3.6V N N

ADL5562 6 3300 2 80 9800 104 87 16-Lead LFCSP 3.68 2.1 3-3.6V N N
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4. ᶕ ΐ  

̆ ⱴῃ Ȃױז↨ Ṝ̆ ѿ

֓ ҉ Ȃ↨ ָ̆Ӈ Ҍ ҹץ̆ ̆ԍ ₮̆ ѿ

ȂҌⱴ ̆ẠָӇ ̆ ῀ԅ ԋ ĺĺָӇ Ҍ Ạԅ̆ Ἕ ⌠

ԅ ѿ Ȃ 

ױז ⌠ ѿ ̆ ῤ Ȃ ῀ ҈ ̆

Ӟ ֲ ̔Ҍ ȁҌỸ̆ ָӇ ָӇ̆ Ȃ ̆ Ҍ Ȃ 

ᵟѿ֓̆ ̆ ⱴ ꜛȂ ̆

₃ҩ ӟ ̆Ῥ ⌠ ֓ ̆ѿ Ȃ ̆ҍ₵

̆Ӟ Ȃ 

4.1  

̆ ᵣ ȁ ̆ Ӟ

Ȃᵖ ∆ ̆ ѿҩ ̆ ⌠ ҉Ȃ

ҍ ῏ ̔ 

1̃ ҉̆ Ҍԅ̕ 

2̃ Ҍ ̆ Ҍ҉̕ 

3̃ ҉̆ ӈҌ Ȃ ֦̆Ҍ ⱴ Ȃ 

└ ̆ ̔ ̆ ԅŀŀ ԅȂ

̆ᵰ ҹָӇ ѿ ╠ ԅ Ȃ 

4.1.1 ῏ԍ ѿ֓  

῏ԍ ̆ Һױ ῏ ңҩ ̆ ѿ ̆ ԋ ң ӊ

Ȃ Ҭ ῒ ̆ ᶫ ̆ ױ Ȃѿ ̆

Ҍ ̆ᴪ ̆ᵖ ≢̆ ⁫ץ ᶏ Ȃ 

֟ № ̆ѿ ѿ ҹѿ ̆Ӟ ᵣ ѿ

ҹѿ Ȃ ̆ ғҌ ӞҌ ῃ Ȃ 

ӥץ ADI Ὲ ҉ № ҹҺ ׃ ̆Һ ҍ ῏

̆Ҍ Ȃ 

ӥҺ ׃ ҹ PDIP ȁSOIC ȁSOP ȁSC70ȁSOT23

Ȃ 

Ҋ₃ץ ̔ 

1̃ ѿ ΐ Ҍ ̆ ᶏ ╠ ΐᵣ Ȃ 

2̃ ɰ Ҍ ץ̆ Ύ ҹ‰̆ └ Ȃ 

3̃ ѿҊ ̆ Ύ ̆ᴪ⁞ Ȃ ѿҩ

̆ᵖ ̆ ֲ ̆ Ȃ 
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4.1.2 PDIP  

ѿҩ Ȃ ң ȂҌ Ὲ ≢̆ѿ

ҹ DIP Ȃῒ ңҩ ӊ ҹ 100mil̆ ҹ 2.54mmȂ Ҭ̆ῒң↓

ӊ ̂ ̃ҹ 300mil̆ ҹ 7.62mmȂ 4-1 AD810 DIP ̆

ӈ Ȃ 

̆ ̆ ̂ ̃̆ ҆ ҉ Ȃᵖ

̆ ̆≢ ָӇ Ȃ ̆ΐ

ԅȂҩ Ӈ ̆ ̆ӞҌ ֲ Ȃ 

 

 

 

  

AD810 Ύ 

4-1ADI Ὲ PDIP8 ̂ ῤҹ mm ᵝ̃ 
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4.1.3 SOIC-N  

╠ ҹ ̆ 8 ȁ10 ȁ14 Ȃῒ ӈ 150mil

̆50mil Ȃ 
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4.1.4 SOIC-W  

Ȃ300mil ̆50mil Ȃ 
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4.1.5 MSOP  

ӈ 3mm¦3mm ̆ 8 ̆ΐ 0.65mm ̆ 10 ̆ΐ

0.50mm Ȃ 
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4.1.6  TSSOP  

ӈ̔4.4mm ̆0.65mm ̆ Ҍ 1.2mmȂ 
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4.1.7 SOT-23  

ӈҹ 1.6mm̆ 2.9mmȂ№ҹ 5 ȁ6 8 ȂῒҬ 5ȁ6

ҹ 0.95mm̆ 8 ҹ 0.65mmȂ 

 

 

 

 

 

 

  

14-8 ADIῈ 8 SOT-23  
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4.1.8 SC70  

ӈ̔1.25mm ̆0.65mm Ȃ 5 ȁ6 ң ԍ ȂῒҬ 6

ֽ 5 ҉̆ 2 ⱴԅѿҩ Ȃ 

 

 

 

  



 

109 

 

4.1.9 LFCSP  

̆ ҹ Ȃ ҹ 0.5mm̆ ғ

ῤ Ȃ ≢ ΐ ̆ ᵥ ⌠ ҉̆ ᵬ

Ⱳ Ȃ 
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4.1.10 LCC  

1.27mm̆ 9mm Ȃ Ӟ Ȃ 
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4.1.11 WLCSP  

ADI ԅ̆6 Ҍ ѿ Ӈ Ȃ Ạ₮

̆ᴪ ⱴ ȁ ȂADA4505-1(2/4) ᶏ ԅ Ȃ ױ ΐ ̆

6 ȁ8 ȁ14 WLCSP ̆ Ҋ Ȃ 

Ҍ ̆ῒ Ҍѿ ̆6 0.4mm̆ Ӟ 15.7mil̆ ῒ

0.267mm(10.5mil)̆ 5.2mil̆ Ҍ Ҭ ԅȂ8 ҉ץ

ҹ 0.5mmȂ 

ӊ ̆ ᵰ ̆ Ӈ

ⱳ ̆ ֲȂᵖ ̆ᵰ ҹ Ạ ‰ ̆ Ȃ 
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4.1.12 № ᶛ  

ᵟ ᵝ ̆Ҍѿ ԊȂ Ṝ̆ ᴪ ᵰ ĺĺ

ᵝ ̆ ̆ ᵰ Ҭ ̆ᴪ Ȃ ѿ Ύ̆

ᾧ Ȃ 

4-2 ҹ 4 № ̆ 4-3 ₮ ң ҹ ȂῒҬ 4-3

ADA4857-1̆ 6 ₮ ⌠ 1 ̆ ҹԅ Ḃ ₮ ῀ ӊ

ѿҩ ̆ ᶏ ҩ ΐ ̆ Ҭ

Ȃ 

֓ ΐ 3ҩ ̔1ȁ5ȁ8 ̆ 4-2 ҉ ̆ NCף

̆ ῤ ֓ ᴋᵥ Ȃ ̆ ָӇӞҌ Ȃ 

֓ 1ȁ5ȁ8 ῒ ӈ̔ ԍңҩ ̆ ֓ 1ȁ5

̆ ֓ 1ȁ8 Ȃ ҈ҩ ԍ̔ └ȁ ȁ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4-3 ҹ ң №  

4-2 ҹ 4 №  
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4.2 ᶱ  

ᶫ ̆ ῏ Ȃ ̆ᵖ Ȃ 

4.2.1 ᶫ ₃  

ᶫ ̆ ѿ Ȃ ̆ᴪ ̕

̆Ӟᴪ Ȃ ̆ ԍ ̆ ᴴֲȂ 

̆ ѿҩ ҩῤ ̆ ľ Ŀ̆ Ҍ ẽ ῒҬ

ѿҩ̆ ῃ Ȃ 

҈̆ ԅȂ 

̆ Ҭұ Ȃ 

4.2.2 Ӈ ̙ 

ᶫ ̆ Ȃ ↕̆ ᵬ ̆

ᴪҤ Ҋ Ȃ ҹ ̆ ֲᴪ ѿ Ȃ 

ӊ ⱴ ̆№ҹң ̆ѿ ̆ ѿ Ȃ 

 

̆ῒ ѿҩ ɛF Ȃ ᵬ ̆ ₮

̆ ѿ Ҍ ᶫ ₮̆ ᴪ ₮֟ Ȃҹ

ᾧ ₮ ̆ ᴪ ῤ ̆ ᾟ ⁞ץ̆₮

₮ ⱬȂ ѿ ῀ ῀ ̆ғ Ҍ

ĺѿ Ҍ 10cmȂᵰ Ⱳ Ȃ 

 

ѿ 10uF͘ 0.1uF͘ 0.01uF ̆ ̆

ѿҩᵞ ̆ ԍľ Ŀ̂ bypass̃ ₮ ̆ῒ

⌠ Ȃ ֓ӥ҉ ‰ ӈ̆ Ҍ ӈȂ 

ҹָӇ ңҩ ̙ 

₃Ӎ Ҍ 1/f ̆ ѿҩľ Ŀ Ȃ

ԍᴋᵥѿҩ ץ ҹ 4-4a ̆ ᵞ ̆ ̆

҉ ̆ Ҋ ̆ Ӟ Ҋ Ȃ Ῥ ̆ ᵬ

̆ᶏ ҉ Ȃל ₮ ԅѿҩ ṿ Ȃѿ ҹ ҩ ṿ

ұ Ȃ ҉ ṿ ҹ
Ѝ
Ȃ 

Ҍ ȁҌ ̆ῒ Lȁ RҌ ̆ῒ

Ҍ ̆ῒᵞ Ӟ Ҍ Ȃ ̆ѿ ҹ̆ ṿ Ӟ

ᴪ ֓Ȃ ̆ᶏ ңҩҌ ṿ ̆ᴪ ῒᵞ ̆ᶏ ᵬ

ῤ Ȃ 
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Ӈ̆ ҹ ֽ̆ ѿҩ ץ Ȃ ѿҩ

C1 ᵞ ̆ ѿҩ C2 ̆ Ҭ ҹ

Ȃ ңҩ ṿѿ ҹ 50Ṑ⌠ 1000Ṑ Ȃ 

̆ Ҭ ңҩ ̆ ₮ ԅѿҩ ṿ̆

Ҭѿ Ҍᴪ₮ Ȃ 

ԍ ̆

10ɛF/0.1ɛF̆4.7ɛF/0.01ɛF̆10ɛF/0.01ɛF Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

10
4

10
5

10
6

10
7

10
8

10
9

10
-3

10
-2

10
-1

10
0

10
1

10
2

10
3

R 

L 

C 

C 

/ɋ
 

/Hz 

4-4a  4-4b  
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4.2.3 Ԋ  

̆Ҍ ҉ ԅ̆ץ

PCB Ҋץ ↕̔ 

1̃ ↕̔ Ҭ̆ ᾢ ̆Ῥ ῀ Ȃ

̆ № ҉Ȃ 

2̃ ↕̔ ᾢ C1 ̆Ῥ C2 Ȃ 

3̃ ↕̔C2 ̆ C1Ӟ C2ȂӞ ѿ

ҩ C1 ⌠ ῀ ̆ ҩ C2 ⌠ Ȃ 4-5 ѿҩ

̆ ‰ ṿ Ṣ ̆ ꞊Ȃ 

4̃ ̓̀ ↕̔ѿҩ ңҩ ̆ῒ ѿҩ ̆ Ҍ ᶏ

ңҩ Ȃ 

 

5̃ ̆Ҍ ҹҩ≢ ̆ ᵣ Ȃ 

6̃ Ҍ ̆Ҍ ῒ Ȃ 

7̃ Ȃ Ҍ ̆ Ȃ 

8̃ № Ҍ ̆ ṿȂᵖ 1ɛF͘10ɛF ῤ̆

0.01ɛF͘0.1ɛFῤ̆ ҹ Ȃ 

 

 

ҹ ̆ ⱳ ῏ ̆ ᵖӞҌ Ȃ 

 

  

GND 

V+ 

V- 

AD812 

C1 

C2 

C3 

C4 

GND 

 

4-5Ҍ ῒ Ҋ ̆ ᶛ 

ѿҩ  

῍ ↕ȁ ↕ ῍ ↕ȁ ↕ 

↕ 

№  

GND 

GND 

GND 6.8ɛF 
0.1ɛF 
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4.3 Ғ  

4.3.1. ҹָӇ ᶫ  

῀ ᵣ Ȃ ῃ ’Ҋ̆ ᵣ Ҍᴪ

Ȃᴋᵥѿҩ ᵣ ᵬ̆ ΐ ᵬ ̆Ӟ

̆ Ҍ Ȃ ԅ ѿ ̆ ᵬ Ȃ 

4-6 ѿҩῖ ᶛ Ȃ Ҭ ῀Ḥ ѿҩ № ֜ Ḥ ̆ Ҭ

№ ̆ ֽᴰ ֜ Ḥ Ȃ Ȃ 

̆ Ҭ ῀ ₮ ᶫԅ ̆ ῀

̆ Ҍ ᵬĺĺ ҬẒ ᴪ

ᾟ ̆ ῀ ΐ ̆ᵰӞ ׆ץ ₮ ⌠ Ӎ

̆ᵖ ῀ ȁҌ ̆ Ҍ ױ Ȃ 

ⱴԅѿҩ R ̆ ῀ ᵣ ԅ ̆

ץ ᵬ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

₉  

╠ ̆ ῀ ̆ ץ Ҍ ῀ ῀

ȂץҊḤ ԍ ̆ ῀ Ӈ ᶫ Ȃ 

1̃ Ḥ ̕ 

2̃ ̕ 

3̃ № ₮ ᴰ ȂἝ ᵣ ̆ Ȃ ֓ № ₮ ᴰ

̆ ΐ ҈ ̆ Ҍ ԍ Ȃ 

4̃ ֲᵣȂ ֲᵣ ᴋ ң ӊ ̆ № ĺĺ ̆

ῒז ’Ҋ̆ Ӟ ԍ Ȃ 

 

 

  

C C 

R 

  

4-6  
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ת .4.3.1 Ҍ ῀ 

ת ῤ ңҩ ῀ Ȃ ῀ ̆

4-7a ̆ ῀ ̆ Ḥ ᶫ ᵝȂ 

4-7b Ҭ ̆ └ ԇԅѿҩ ᵝ̆ғ

̆ ץ ҩ ᵝҍ ῀ ĺĺ ᵰ ץ

῀ Ȃ 

ӊ ̆ ץ ῀ ̆ ѿҩ

⌠ GND̆ ҉ ⌠ VCC̆ Ҋ ⌠ GNDȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

RA 

RA RB 

RB 

4-7a ת ӊ  

RA 

RA RB 

RB 

? 

? 

4-7b ת ӊ  
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4.3.2. ꜚ ץ ῀ 

ꜚ 4-8 ̆ ץ ῀Ȃ ԅ̆

ꜚ ῤ Ȃ ῀ ₮ ᶫ ̆ 4-8҉ №

Ȃ ῀ GND ᶫ ̆ Ҋ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3.3. ῃ № ץ ῀ 

 

ῃ № Ӟ ץ ῀Ȃ ңҩ ῀ ̆ ₮ ᶫ Ȃ 

 

 

 

 

 

 

 

 

 
└ ᾟЇ ἥ ᴂ Ґ ᴀ ҅ ŀŀ ҅үҒ ῇЇ

ɼ 

Ὶ Ї ΐ ҡ Ѓ Ḫ Ї ᴀ ɻ ꜠ ɻῊ ⅎ

ΐ ЄЇ ЇӤ ᴮ ɼᴀ Ғ ῇЇᵜ ῇ Ї₉ӓ

Ғ ᴶ ᴑᵫ Їᵶᴂ ҩү ꜠ɻῊ ⅎЇ ү К 

Їᴀ Ὶ Ї Ғ ῇЇ ҩ ŀŀװ ᴂ

ῇ Ї ⅎ װ Ї ∑ 1/2Ї ∑₉ ⅎӐ҅ɼᵜᴀ ῇ Ї

ҩү ῇ Ї Ņ ņ Ї Ғ ɼ 

҅ Ғ ῗ ɼ ᴰҘ ֙ꜗ Їῴ ɼ 

 

 

  

RA 

RA RB 

RB 

uO=-uIRB/RA 

4-8 ꜚ ᶫ ̆ ῀ 

4-9 ῃ № ῀ 
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4.4  

ᵞ ѿ Ҍ Ȃᶏ ̆ ӟ Ҍ ̆ Ҍ ᴪ

₮ Ȃѿ ̆ ҩ Ҍ ᶏ ԅȂ ̆ ̆ Ҍ

ᴪ ᵰ Ȃ 

4.4.1.  

҉ ̆ ⱴ ̆ ⱴ ῀Ḥ ̆ ₮ ₮ ԅ

ᵌԍ ѿ Ȃ 

Ҭ̆ ѿ ’̆Ӟ ԍ Ȃ ῀ ֓Ḥ ̆ ₮ ̆

ѿ ῀Ḥ ⌠ ֓ ṿ̆ ₮ ҉ᴪ ⱴ

Ḥ Ȃ ₮ ̆ᵖ ᴰ ֓ Ȃ 

4.4.2.  

̆ Ḥ ̂ѿ ԍῤ ̃

ԍ 1 ’Ҋ̆ῒ ⱴ ⌠ԅ 180 ̆ᶏ ԅ ̆

ғ ῤҌ Ȃ 

Һ Ҋ₃ ̔ 

1̃ Ҍ ̆ AuoF ̆Ӟ 1/F Ȃ ֓ Ҍ

Ṑ ̆ OP37̆ ῒ ҹ 5̆ OP37

Ӟ̆ 1Ṑ ̆ ѿ ᴪ Ȃ ̆

̆ѿ ᵝ Ȃ 

2̃ ₮ ꜚ Ȃ Ҭ ҹ Ȃ ꜚ ̆

ꜚ ⱬ ̕ ₮ ұ ѿҩ ѿ̆

22 ~100 ӊ ̆Ῥ ꜚ ̕ Ғ ̂ 5 Ȃ̃ 

3̃ ῀ԅ Ȃ ҍ ӊ ̆ ԅ ᶏ̕

ԅ ̕ ᶏ ԅ ̕ ₮

ԅҌ Ȃ 

4.4.3. ᾧ  

Ἕ ѿ ̆ Ȃ ₃҉ץ ̆ ץ ᾧ

Ȃѿ ⌠ ̆ Ҋץ ѿ ץ Ȃ 

1̃ ̆ Ȃ 

2̃ Ȃ ᶏ ꜚ ⱬ ̂Ҋѿ Ȃ̃ 

3̃ ̆ ̆ ₮ӊ ұ ѿҩ ̆ᾢ׆

100 ̆ ̆ѿ ҹ 22 Ȃ ⌠ Ȃ 

4̃ Ҭ ѿҩ ̆ ҹ Ạ Ȃ 

5̃ ̆ ᵞȂ 

6̃ ῒז ễ ̆ ӥҬ׃ ╠ ễȁ ễ ̆

ⱴ ̆ └ ᴰ₱ ᵝ ץ̆ ᴆȂѿ ’Ҋ̆

╠ 5 ‗ Ȃ 
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4.5 ꜠  

₮ Ҍ ꜚ Һ ̆ ₮ ҍ ꜚ ӊ ̆ᴪ

ѿҩᵞ ̆ Ҭ ֟ 90 ⱴ Ȃѿ ᵝ ֽ

50 ̆₮ ⱴ ҹ ̆ ᴆȂ 

ᵖ ̆ Ҍ Ҍ ꜚ Ȃ ѿҩ ADC̆ῤ ̆

ҩ ῏ ̆ Ḥ № Ȃ Ṝ̆ Ⱳ ԅȂ 

4.5.1. ꜚ  

ADI ΐ Ҍ ̆ ץ ꜚ ̆ ꜚ ṿ └Ȃ 

Part 

Number Ch 

BW 

MHz 

SR 

V/ms 

vn 

nV/ 

Hz 

in 

fA/  

Hz 

VOS 

mV 

Ib 

nA 

Supply 

Voltage 

Range 

[V]  

IQ 

mA 

RO 

ohms 

Cap 

Load 

Drive 

[pF] Notes 

AD817 1 50 350 15 1500 0.5 3000 5-36 7 8 unlim   

AD826 2 50 350 15 1500 0.5 3000 5-36 6.8 8 unlim   

AD827 2 50 300 15 1500 0.5 3000 9-36 5.25 15 unlim   

AD847 1 50 300 15 1500 0.5 3000 9-36 4.8 15 unlim   

AD848 1 35 200 5 1500 0.5 3000 9-36 5.1 15 unlim GMIN=5 

AD849 1 29 200 3 1500 0.3 3000 9-36 5.1 15 unlim GMIN=25 

AD704 4 0.8 0.15 15 50 0.03 0.1 4-36 0.375   10000   

AD705 1 0.8 0.15 15 50 0.03 0.06 4-36 0.38   10000   

AD706 2 0.8 0.15 15 50 0.03 0.05 4-36 0.375   10000   

OP97 1 0.9 0.2 14 20 0.03 0.03 4-40 0.38   10000   

OP279 2 5 3 22 1000 4 300 4.5-12  2 22  10000   

OP400 4 0.5 0.15 11 600 0.08 0.75 6-40 0.6   10000   

AD549  1  1  3  35  0.22  0.5  0.00015  10-36  0.6    4000    

OP200  2  0.5  0.15  11  400  0.08  0.1  6-40  0.57    2000      

OP467  4  28  170  6  8000  0.2  150  9-36  2    1600    

AD744  1  13  75  16  10  0.3  0.03  9-36  3.5   1000 comp.term 

AD8013  3  140  1000  3.5  12000  2  3000  4.5-13  3.4    1000  current fb  

AD8532  2  3  5  30  50  25  0.005  3-6  1.4    1000      

AD8534  4  3  5  30  50  25  0.005  3-6  1.4    1000    

OP27  1  8  2.8  3.2  1700  0.03  15  8-44  6.7  70  1000    

OP37  1  12  17  3.2  1700  0.03  15  8-44  6.7  70  1000  GMIN=5  

OP270  2  5  2.4  3.2  1100  0.05  15  9-36  2    1000    

OP470  4  6  2  3.2  1700  0.4  25  9-36  2.25    1000    

OP275  2  9  22  6  1500  1  100  9-44  2    1000    

OP184 1 4.25 4 3.9 400 0.18 80 4-36 2   1000   

OP284 2 4.25 4 3.9 400 0.18 80 4-36 2   1000   

OP484 4 4.25 4 3.9 400 0.25 80 4-36 2   1000   

OP193 1 0.04 15 65 50 0.15 20 3-36 0.03   1000   

OP293 2 0.04 15 65 50 0.25 20 3-36 0.03   1000   

Ask The Applications Engineer-25̆ by Grayson King ,Analog Dialogue,Volume 31, Number 2, 1997 

 

http://www.analog.com/library/analogDialogue/archives/31-2/editor.html#king
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AD817ᵬҹῖ ̆ᵌӍ Ҍ ᵬҹ Ȃ 

 

 
 

ᵖ ̆ Ҍ ῃ Ȃ Ҭ↓₮ ֽ ₃ ̆ ױ ᵰ

ῒז ̆ ꜚ ̆ Ȃ ῒ Ⱳ Ȃ 

4.5.2. ꜚ ῖ  

ѿҩ ῖ Ȃ Ҋ̆ ₮ѿҩᵞ ᵬ Ȃ῏ ̆ ץ

ꜚ CL̆ғ ₮ ₃Ӎ ̆ ₮ ӞҌ RISOȂ 

ҩ ԍᵞ ADC╠ ꜚ̆ ‰ ꜚȂҺ ̆ADC

῀ ΐ ̆ ‰ Ӟ ̆ ₮ ꜚ̆

Ȃ 

RG ̆ ᵌԍ ᶛ ̆ᵞ ҹ 1+RF/RGȂ 

RG ̆ ᵌԍ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

ԅ RG ᴰ₱̆ Ҋ̔ 

 

2

2

1

1

1

1
)(

ww

w

www

ww
w

baj

aj

CCRRCRjCRj

CRjCRj

x

y
jA

fLfsfffs

fsff

-+

+
=

-++

++
=="

     

ῒҬ̆ )( sff RRCa += ̆ fLfs CCRRb= Ȃ 

ῐ ץ ѿ ῒ Ȃ 

 

 

  

RISO 

1kɋ 

22 

V in 

1nF 

1kɋ 

RF RG 

2.2nF CF 

CL RL 

Vout 

4-10 ꜚ  
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4.6 ῇ Ḧ  

4.6.1. ѿҩ Ԋ 

⌠ ῀ Ḡ ̆ ԊȂ 

2010 ̆ ⱴ Ȃ ѿҩ ̆ ԅѿ

ҩ ̆₮ ԅ Ȃ 

Ṝ ԅ Ҍ ̆ӞҌ ָӇ ῀ Ḡ ̆ 4-11

ᶷ ̆ ѿҩ 1.8V uB̆ Ạ ̆ ₮

Ȃῒ ̆ ̆ Ӟ ₮ Ȃ 

ᵬԅȂᵖ ̆ ̆uBҌ 1.8V̆ 4-11

ᶷ ̆ 1.8V҉ ⱴԅѿҩ ̆ҍ ῀Ḥ uA Ȃ 

ז ľ̔ ̆ Ԋ ̙Ŀ 

ŀŀ 

Ҍ ̆ Ȃ ̆ ῀Ḡ ԋ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

+5V 

-5V 

uA 

+5V 

-5V 

+5V 

-5V 

1.8V 

uB 

uO 

+5V 

-5V 

+5V 

uB 

uA 
uO 

R1 

R2 

NE555 

OPA227 

0/3.3V 

4-11 ľ Ŀ ῏  
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4.6.2.  

ᶏ OPA227Ȃҍ ᵌ ADI Ὲ OP27Ȃ ῤױ ᵌ̆

ΐ ῀Ḡ ̆ 4-12 № OP27 Ύ Ȃ 

̆ ῀ ῀ ӊ ̆ ңҩ ԋ Ȃ ῀Ḡ ԋ

Ȃ 

4-11 ̆ ῀ҹ 3.3V̆ ̂ ᶷԋ

ԅ̆ ҹ(3.3V-1.82V)/(6.8k//3.9k+NE555 ₮ )̃ 3.9kɋ ̆

ԍ uB֟ ԅ ̆ ῀ҹ 0V ̆ 6.8kɋ ̆

uB֟ ԅ ⁞ Ȃ 

̆ ₮ ԅ Ȃ 

 

 

 

4.6.3. ₮  

Ҭ׆ ױ ̆ ҹ҈№ץ ̔ 

1̃ ֓ ῀ ԅң Ḡ ԋ ̆ ױ ӊҹ A Ȃ 

2̃ ֓ Ḡ ԋ ╠ ұ ԅ ̆ ӊҹ B Ȃ 

3̃ ֓↕ ᴋᵥḠ ̆ ӊҹ C Ȃ 

 

ᶏ B C ̆ ָӇȂ 

ᶏ A ̆ ̔ 

1̃ Ҍ ᵬҹױ ᶏ Ȃ ̆ Ạ ѿҩ

̆ Ҍ ̆ ‗ԍᵰ Ȃ 

2̃ ᵬҹ ᶏ ̆ Ҭұ Ḡ RfȂ 

Ҍⱴ ҩ Rf̆ ῀ Ḥ ̆ᴪ ԋ ѿҩᵞῤץ̆

Ḥ ̆ ⱴ ⌠ ₮ ̆ ₮ ₮ └̆Ҍ ⌠ ῀

ṿ̆ ԍ ̆ ҩ ̆ ῀ Ḥ ₮ ӊ

̆ᴪ₮ ῀ ₮ ̆ ҩ ̆ᴪ ῀ Ḡ ̆

₮ ҉ ⌠ ᵝ ̆ ҩ ⁞ ⌠ ₮ ץ ̆ ̆ ₮

῀⌠ԅ Ḡ Ȃ ̆ѿҩ ̆ ₮ ᵬ

└⅞№ ԅңҩ ̔ ѿ̆ ₮Ḡ ̆ ԋ̆ ₮ Ȃ ₮

῀Ḡ ̆ ₮ ҉ ԍ ̆ ₮֟ ԅ ѿ

+5V 

+3.3V/0V 

6.8kɋ 

3.9kɋ 

4-12 OP27ῤ ץ̆ ῒ ╠ Ḡ ԋ  

uB 
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ҩ ̆ ҉̆Ӟ ῀ԅ Ȃ ѿ ҩ Ҭұ ѿҩ 500ɋ

̆ Ӈ Ḃ 10V ῀̆Ӟ ֟ 20mA ῀ ̆

₮ ⱬ ҩ ̆ ₮ Ҍᴪ ῀ Ḡ ̆ᶏ ҩ

̆ ₮ ӊҊ̆Ӟ ԅ№ ᵬӊ ̆ ҉ᶏ ₮ ⱴ

̆ ԅ ῀Ȃ 

ᵖ ̆ ҩ Ҍ Ȃץ OP27ҹᶛ̆ ῀ ѿҩ 8pF ῀

̆ ұ ҹ 2kohm ̆ 8pF ῀ ̆ ԅѿҩᵞ ̆ῒ

ҹ 9.9MHz ̆ OP27 ᵝ ̆Ӟ 8MHz ̆ ҩᵞ

38 ̆ ҩ ṿᴪᶏ OP27 ΐ 70 ᵝ ̆

Ҋ ⌠ 32 ԅȂ ᵝ Ҋ ̆ᴪ ᵞ Ȃ

ᾧȂѿ ҩ Ҍ ᾧ̆ ץ ұ ҉ ѿҩ ץ̆

ҩ ⱴ Ȃ 

ӥҬ ̆ ұ RfȂᵖ ⌠ ̆ᵰᴪ ̆ҹָӇ ֓

Ҭ̆ ҩ Ȃ 

ᵖ ̆ ׆ֲ֓ ҩ ₮ԅѿҩ ̆ ұ ̆ ғ

Ҥ ᴰ ̔ױ ᵟ ̆ Ȃԍ ױז ̆ᵖ₄ ̆ ұ

Ȃ Ȃῒ ̆ ѿ Ҍ Ȃ 

 

 

 

  



126 

 

4.7 ŀŀ  

ѿҩ ̆ Ҥ ȂҌ ѿ ҩ ̆ᾢ ҩ ῏

ĺĺ Ȃ 

ѿҩ ̆ѿ ̆ ׆ 20Hz⌠

20kHzΐ -3dB Ȃ Ṝ̆ ֓ ̆ ױ Ȃ 

֓ Ҭ̆ ̆ ᵰױѿ֓ Ὲ Ȃᵰ ץ Ҋ

̆ѿ ̆ᵖ ѿ ᵰᴪ ̆ Ὲ ֓ Ȃ 

Ҍ ̆ Ȃ 

 

4.7.1. ᴰ ᵀ Ὲ  

῏ԍ ȁ ץ̆ ̆ ₮ Ҋ ᵀ Ὲ ̔ 

ѿҩ ̆ ԍ fhf̆ ҹ AF̆ Ӈ

GBW ҹ̔ 

'"7 ρπͯρππὪ ὃ Ὄ Ὢ ὃ  

(4-1) 

ȂῒҬ H ѿҩḠ ̆ ̆ Ḡ ҉ Ȃ

ӈ ̆ fhf ̆ ҹ AF HṐȂ 

ҽᶛ̔ 

ѿҩ ̆ ҹ 10Ṑ̆ ԍ 20kHz̆

GBWȂ 

(4-1)̆ H=10̆ ץ ₮ 

'"7 ρπςπË(Úρπ ς-(Ú 

 

Ҋ ̆ OP07 600kHz̆ ԅȂ 

 

ᵖ ᵰ ̆ ѿҩ OP07 10Ṑ ᶛ ̆ 1kɋ 9kɋ̆ ᵰᴪ

ҩ 20kHz ׅ 8.9Ṑ̆ -3dB 7.07Ṑ Ȃ

Ӟ ̆ OP07 ץ ҉ Ȃ 

₮ ̙ 

 

ᴰ ᵀ Ὲ Ҭ̆ ≠ ԅ ӥ҉ Ὲ  

ὃ
ὃ

ρ ὃ Ὂ
 

̆ ԍ 1/F̂ ̃̕ ҉ ̆

HṐ̂ AuoF=H̃̆ ғ H ԍ 1 ̆ ҍ

ӊ ҹ 1/HȂҹԅ 1/H ̆ ץ ̆H ԍ 10⌠ 100̆ ↕ ԍ 0.1

⌠ 0.01̆ ̆ ҉  

'"7 ρπͯρππὪ ὃ Ὄ Ὢ ὃ  

Ӈ ̆ Ȃᵖ ̆ ԅ̆ ғ ԅ ҍ

Ȃ ױ ₮Ҋ ̆ᴰ ᵀ Ὲ ҹⱬԅȂ 
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4.7.2. ῏ԍ  

Ҭ̆ ̔ 10Ṑ̆ 20kHz̆ ῤ

ԍ 0.5dBȂ ָӇ ̙ 

4-13 ԅȂ Ҭ ҹ ̆ ҹ

̆ ץ ₮̆ ҹ AF=10Ṑ=20dB̆ 20kHz̆ f1=20kHzȂ

ῤ ԍ 0.5dB̆ ̔ ҉ ̆ Ҋ ̆

ӞᴪҊ ̆ f1=20kHz ̆ Ҋ Ҥ ̆ӞҌᴪ -0.5dB̆  
ὃ

ὃ
πȢυÄ" ρπ

Ȣ

πȢωττ 

̆ Ҭ k>0.944Ȃ 

 

̆ ₮ԅѿҩ῏ԍ k ̔ 

k  

ѿҩ ̆ ҹ AF̆ f1ῤ̆ Ҋ Ҍ ԍ k

̂k<1 Ȃ̃ ̆ ᵥ ̙ 

k 1 

f1 ̆ ҹ kAF̆ Ao(f1)̂ Ҭ x Ȃ̃ 

ҹ̆ ԅ f1 ̆ Ao(f1) f1Ȃ 

̆ ѿҊ ҍ ῏ ̆ Ҍ ᵀ Ȃ 

 

 

  

4-13 ȁ ӊ - ῏  
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4.7.3.  

ҍᴰ Ҍ ̆ ӥ ₮ 4-14 ̆ ԅѿҩ ⁞

ά̆ ҹῃ ₃Ӎ Ȃ ‪ ῀ Ὗ ῀ άṐ

₮ ὊṐ ⱴ Ȃ ̆ ⌠ ҹ̔ 

ὃ
Ὗ

Ὗ

άὃ

ρ Ὂὃ

ά

Ὂ
 

(4-2) 

ңҩץ ҹᶛ̆№ 4-15̆ Ȃ ≢ ҩ

ᶛ ΐ Ȃ 

 

 

 

 

 

 

 

 

 

  

4-14  

Ὗ  Ὗά 
ὃÏ 

 

Ὂ 

 

ά 

 

Ɇ 
Ui Ὗ  

ὟὊ 

ὃ
Ὗ

Ὗ

άὃ

ρ Ὂὃ

ά

Ὂ
 

ά ρ Ὂ
Ὑ

Ὑ Ὑ
 Ὂ

Ὑ

Ὑ Ὑ
 ά

Ὑ

Ὑ Ὑ
 

4-15 ң  

ὃ
Ὗ

Ὗ

ά

Ὂ

Ὑ Ὑ

Ὑ
 ὃ

Ὗ

Ὗ

ά

Ὂ

Ὑ

Ὑ
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4.7.4. k ѿ  

Ҋ̆ ⌠ԅ k Ҋ̔ 

ὃ Ὢ
άὪὃ Ὢ

ρ ὊὪὃ Ὢ
Ὧ
ά

Ὂ
 

ѿҩҤ ̆ f1 ̆ ԍ ᵞ k

ṐȂ ғ ҹ̆ ⁞ άὪ ὊὪ ̆ғҍ ῏Ȃ 

ԅȂѿ Ҭ̆ ⁞ № ̆ Ҍ

Ҋ̆ ױ ̆ғҍ ῏Ȃ ⌠ k ҹ̔ 

άὃ Ὢ

ρ Ὂὃ Ὢ
Ὧ
ά

Ὂ
 

҉̆ ѿҩ Ȃ k̆m̆F ҹ ̆ᵖ ԍὃ Ὢ

ңҩ ̆ѿҩ Ҍ₮ Ȃ 

ᴰ ױ ӟ ̆ ̆ Ȃ

̆ ̆ ӇⱲ̙ 

⌐  

ױ ̆ ̔ ῏ױ f1

̆ ΐ 90£ ̆ 4-16 Ȃ 

ῒ ̆ ѿ̆ ѿ ᵞ ̆ ₃ Hz

₃ Hz̆ ΐ -45£ ̆ғ ῀-20dB/ Ṑ ̆ ҉ ⌠ ѿ

10Ṑ ̆ ץ -90£ Ȃ ԋ̆ -90£ ѿ ⌠ GBW

ᴪ֟ -130£ ̂ ҹ ᵝ 50 Ȃ̃ 

 

 

4-16 -90£  

ű/deg 
0 

-45 

-90 

-135 

-180 
ūM 
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10Ṑ̆ῒ ѿ -90£ Ȃ 4-17ҹ Ḃ ԅңҩ

̆ ҹ ADA4000-1̆ ҹ AD8657Ȃ GAIN ҹ 20dB ̆ -90£Ȃ

̆ ңҩ ץ ᵝ ̂ ᵝ ҹ ף0̆ ҹ-180£ Ȃ̃ 

 

 

ԓҏ k  

ԍ҉ ̆ -90 ῤ̆  

ὃ Ὢ ὼÊ 
f1 ҹѿҩ ̆ ҹ x̆ ҹ-90£Ȃ 

῀ף Ҋ  

άὃ Ὢ

ρ Ὂὃ Ὢ
Ὧ
ά

Ὂ
 

 
ȿάὼÊȿ

ȿρ ὊὼÊȿ

άὼ

Ѝρ Ὂὼ
Ὧ
ά

Ὂ
 

 

ὃ Ὢ ὼ
ρ

Ὂ

Ὧ

Ѝρ Ὧ
 

GBW ӈ̆ ⌠ Ҋ ̔ 

ừ
Ừ

ứ'"7 Ὄ Ὢ
ρ

Ὂ

Ὄ
Ὧ

Ѝρ Ὧ

 

(4-3) 

ӂ k Ȃҍᴰ ᵀ Ὲ ᵌ̆ ᴰ Ὲ Ҭ≠ 10~100

H̆ ₮ԅ‰ Hnew̆ ῃ ‗ԍ kȂ 4-1 ױ ῏ Ȃ 

4-1 ҬḠ Hnew k ῏  

k 0.9989 0.9943 0.9886 0.9772 0.9441 0.8913 0.8414 0.7943 0.7499 0.7071

dB -0.010 -0.050 -0.100 -0.200 -0.500 -1.000 -1.500 -2.000 -2.500 -3.010

Hnew 20.83 9.29 6.55 4.61 2.86 1.97 1.56 1.31 1.13 1.00  
 

 

  

4-17 ADA4000-1 AD8657 ȁ  
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4.7.5. ᶛ 

┼ᵲ҅ү ᶡ Ї 10ṖЇ 100kHzЇ

Ὺ ꜠Ғ -0.2dBЇ Ѓ Єɼ 

̔ AF=10̆ F=1/10=0.1̆ f1=100kHz̆ ғ 

Ὧ ρπ
Ȣ

πȢωχχςτ 

k (4-3)  

Ὄ
πȢωχχςτ

Ѝρ πȢωχχςτ
τȢφπφ 

↕ ҹ 

'"7 τȢφπφρππË(Úρπ τȢφ-(Ú 
ῒḠ ֽҹ 4.606̆ ᴰ Ȃ 

 ᴰ ̆ GBW ҹ 10Ṑӗץ 100kHz 10~100Ṑ̆

10MHz~100MHzȂ 

ױ ̆ ױ Ȃ 

ҹ GBP=5MHz AD8515Ạᴏ ̆ ҉ № ̆ Ḃ

($0.28) ᴋⱵȂҊ ῒ ȁ ҍ ῏ Ȃ ₃ҩ῏

₮ ̔100kHz ҹ̂34dB̆ -90£̃̆ 5MHz ̆ ҹ

̂0dB̆-108£ Ȃ̃ 

̆ᴏ ֜ Ȃ ( ̆ )ҹ̔ 

(1kHz,10.008)̆ (100.15kHz,9.846)̆ (121.5kHz̆ 9.775) 

̆ ԅᴋⱵ̆-0.2dB ⌠ԅ 121.5kHz̆ ԅȂ 

№ױ ̆Ḡ ҹ 4.6̆ 100kHz ⌠ 46Ṑ ̆ ₮

̆AD8515 100kHz ҹ 34dB=50.12Ṑ̆ ₮Ȃ Ӟ

100kHz̆ ⌠ 121.5kHz Ȃ 

Ȃ ̆ ӥ ₮ ̆₃Ӎ ץ ̆Ẽ Ӟ

ᴪ ֓ ̆ᵖ Ҍ Ȃҍᴰ Ὲ ̆ ԅ Ȃ 

 

  

V1

0.14142 Vpk 
100kHz 
0° 

V2
2.5 V 

U1

AD8515AKS

3

4 2

5

1

V3
2.5 V 

VCC

VSS

VSS

VCC

R1

9kɋ

R2

1kɋ

XSC1

A B

Ext Trig
+

+

_

_ + _

R3

0ɋ

U2

AC  10MOhm0.984 V

+

-

4
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4.7.6.  

ױ ̆ ҉ ̆ Ҋ Ȃᵖ ̆ ̆ Ṝ

҉ ̆ ₮ ԅ ᵞ Ȃ Ȃ 4-18 Ȃ 

 

 

 

 

 

 

 

 

 

 

 

ҹָӇᴪ₮ ̙  

4.7 ╠ ῤ ̆ ̆ ‰ Ҋ̔ 

ὃ
Ὗ

Ὗ

ὃ

ρ ὃ
 

ὃ ѿҩ ̆ ῒ ὃ •Ȃ Ҋץ ᴆ ̆ ᴪ₮ ὃ

ԍρ ὃ ĺĺ№ Ҭ 1̆ ֲ ̆ ԅṕ Ȃ 

̆ Ҋץ ᴆ̆Ạ ѿ ᴪ₮ ̔ 

ὃ ÓÉÎωπЈ• πȢυ      ̂4-4̃ 

̆ ѿ 4-4̆ ᴪ Ȃ 

Ῥ AD8628 ҍ ̆ 4-19 Ȃ 

1MHz ̆ὃ ҹ-9.5dB=2.98Ṑ̆ῒ ҹ-112.5£̆ף῀҉ ̆  

ὃ ÓÉÎωπЈ• ςȢωψzÓÉÎςςȢυ ρȢρτ πȢυ 

1MHz ѿ ᴪ₮ Ȃ 

2.5M ̆ὃ ҹ 0dB=1Ṑ̆ῒ ҹ-127.9£̆ף῀҉ ̆  

ὃ ÓÉÎωπЈ• ρz ÓÉÎσχȢω πȢφρτπȢυ 

2.5MHz ѿ ᴪ₮ Ȃ 

 

4-20 ԅҹָӇ ѿҩ ⱴ 1̆ ⌠ԅ Ȃ

Ҭὃ ̆ΐ -130£ • ̂ Ύ Ҭ ṿ̆ ҹ ṿ̃̆

Ҭ 1̂ ̆0£ ̃ ⱴ̆ ⌠ԅ ρ ὃ ̆ῒ ԍὃ Ȃ

ױ ̆ Ḡ ὃ Ҍ ̆ Ҍ ⁞ ῒ ṿ̆ ὃ Ҍ ὃ ̆↕ң

Ȃ 4-20Ҭ ₮ԅѿҩ№ ὃ̆ΐ -105£ •̆ῒ ҍ

ὃ ̆ Ҍ Ȃ ρ ὃ ԍὃ Ȃὃ№ ̆ ↓₮ 4-4

ᶭ Ȃ 

4-18 AD8628 1Ṑ ̂₮ ̃ 
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4-19 AD8628 ṿȁ  

52.1£ 

127.9£ 

2.5MHz 

1 

ὃ  ρ ὃ  
 

ὃ  ρ ὃ  
 

O 

•  
•  

4-20 Ҭ№ №  
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4.8 ֬ ῗ  

└ᵬ ̆ ᴪ ̆ ҉Ҍ ĺĺ Ύ

⌠ 300MHz̆ ’ ҩᵞȂ ѿ֓ ̆↕ ᴨ Ȃ 

̆└ ῏ Ȃ 

ҹԅ└₮ ̆ ₮ԅ ȁ ῃĺĺἝ ̕Ӟ Ҍ

Ҥ ĺĺѿ Ȃ ̆ᵖ Ȃ 

̆ ₮ ֦ȁ ᴨ ̆ ᴪ ₃ ῏ Ȃ 

ῤ ̆Һ Ҋץ ̆ ӥᵬ ̔ 

Linear circuit design handbook / edited by Hank Zumbahlen ; with the engineering staff of Analog 

Devices. 

 

4.8.1.  

┼ ᵣ 

100mil=2.54mm̆ 1mil=25.4ɛm 

50mil=1.27mm 

 

PCB  

ѿ └ ΐ 0.5~1 ĺĺ ̆ 36ɛmȂ ’Ҋ̆

Ҋ ΐ ̆ ץ ₮ Ҋ̔ 

Ὑ ”
ὒ

Ὓ
 

ɟ=1.724 ρπɱϽÃÍ̆Ὓ 7ϽσφʈÍ 

Ὑ ρȢχςτρπάɱϽÃÍ
ὒ

ὡϽπȢππσφÃÍ
πȢτψ

ὒ

ὡ
άɱ 

̂4-4̃ 

 

Ὑ ”
ὒ

Ὓ
ρȢχςτρπɱϽÍϽ

τὒ

“Ὠ
ςȢς ρπϽ

ὒ

Ὠ
ɱ 

mmף῀̆↕ҹ 

Ὑ ςςϽ
ὒά

ὨÍÍ
Íɱ 

̂4-5̃ 

 

ҽᶛ̔10mil ̆ 25.4cm̂ ѿ ̃ ҹ 

Ὑ πȢτψ
ςυȢτÃÍ

ρπςȢυτρπÃÍ
τψπάɱ 

 

Ҭ̆ ҩ ṿ Ҍ Ȃ ᵟ̔ 

1cm 10mil ̆ 19mɋ Ȃ 

1m ҹ 1 mm ̆ 22mɋ Ȃ  



 

135 

 

PCB  

ѿҩ ҹ H̆ ҹW̆ ҹ L̂ ҹmm ᵝ̃ PCB ̆ῒ ҹ̔ 

ὒ πȢςὒÌÎ
ςὒ

ὡ Ὄ
πȢςςσυ

ὡ Ὄ

ὒ
πȢυ ‘( 

(4-6) 

└ԅ Ҋ̆ ҍ ῏ Ҋ Ȃ ҩ ῤ̆ ΐ

̔ Ҋ̆ ̆ Ȃ Ҋ̆ ̆ Ȃ

Ҍ ̆ᵖ ҉ҍ ṿ ᵌ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PCB ғ  

PCB ѿ ҹ ̆ ѿ ѿҩ ҹ Â ᵝ mm2̃ ̆ ң ӊ

̔ 

ὅ πȢππψψυ
Ὁὃ

Ὠ
Ð& 

ῒҬ̆Erҹ׃ ̆ PCB ҹ 4.7̆ dҹ PCB ̆ѿ ҹ 1~1.5mmȂ 

ѿ ̆PCB ῏ Ḥ Ȃ

̆ Ḥ ᴪ֟ Ȃ 

ѿ 10mm̆ ҹ 30mil PCB ̆ҍ ҹ 1mm ӊ

ҹ̔ 

ὅ πȢππψψυ
τȢχ ρπÍÍ σππȢπςυτÍÍ

ρÍÍ
πȢσρχÐ& 

Ҭ̆ ΐ ҩ ̆ѿ Ҍ Ȃ ̆

̆ ѿ ᵞ ̆ 4.8.4 Ȃ 

  

1

10

100

1000

1 10 100

ṿ
/n

H

/mm

2mil

5mil

10mil

20mil

50mil

100mil
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4.8.2. ↕ĺĺ ȁ  

ⱳ ѿ Ȃ 

↕ѿ̔ Ȃ ȁ ᵝ ’Ҋ̆ᾝ ᴆӊ

Ȃ ԋ̆ ѿ⁞ ԅḤ ᴰ ̆ Ḥ ᴰ Ҭ ҹ Ȃ ԋ̆

Ȃῒ ⱴ̕ ֓ ȁ ӊ ̆ Ȃ 

↕ԋ̔ Ȃ ľ Ŀ̆ ᾝ ᴆ ̆Ḥ ̆ ᾧḤ

Ȃ Ҍ Ӈ ̆ ֜ Ȃ 

4.8.3. ↕ĺĺ ȁ ȁ ȁ  

̔Ḥ Ȃ ̆ ̆ Ӟ Ȃ 

̔ѿ ̆ ̆ ̆ ԍ Ȃ 

װ 50mil ҿᶡЇ 25.4cmЃ Ғ ҅ ҏ Є 0.1ɋ

ɼ1A Ї ᴰ֥ 0.1V ɼ 

Ḫ ЇҒ ҅ ɼ ҅Ї ɼ ԑЇ Ὶל

ɼ ҅ү ɼ ҎЇ҅ Ḫ ҏҒᴰ Ї҅ ᵤ ӎҒ ɼ 

‟ҐЇ10mil ᴶ Ḫ ɼ 

̔῏ Ḥ ̆ ῒז ̆ ̆ԑ Ӟ Ȃ 

ⅎҩү Ї ҅ Ї ԑ ῚלḪ ɼ ҩүḪ

Ї ꜘ ԋ ᴂӐ ₉ ɼ 

̔ Ҭ Ҍԅ ̆ Ȃ 

ᵶ ₴ ῎ ɼᵶ 90 К Ї ү ɼ Ӎḷ Їᵶ

Ӎ ɼ 

Е К 

Ї Е 15mil Ѓ Ҳ ЄЇᵶ

ῴ ЇҒӤ Кԓ Їלᴂ ԋ Е ҅

ɼ 

ɼ ‟ҐЇ Ầ ɼᵜ Ї └ԋ ᵤ

ṢЇ ɼ ₉ү Е 

1Є ᶱ Їҙ ‟ҐЇᴑᵫ ᵤ ɻ ꞈⱵЇ

Ғᴰ ɼ Ї ԓҷ Ҳ ꜘЇ ⁯ ҅ ⅎ ⁯ ҅ ⅎɼ 

2Є Ғ ɼᵶ 15mil Ї Ғ PCB Ṗװҏɼ

PCB ҏ 36ɛmЇ Ї ԓ ЇῚ װ └₉ ɛmɼ Ї

Ї Їד Ї Ї ү ɼ 

 

ЇҒ Ї ᵶ Ї ꜘ Ї װ

ᵲҿ ɼ҅ Їה ῇ └ Ї 50milװҏ Їה └

Ї 15~20mil Ї Ї ҿ ɼ Ї Ғ Ї ӍẦЇ

ᵶɼ 
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4.8.4. ĺĺ  

̆ ѿ Ҍ Ȃ ѿҩ ̆ 6 ₮̆

2 Ȃ ҩ ̆ ̆ ѿ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.8.5. Ҍ ꜚ  

ꜚ ̆ѿ Ҍ ↨ ᵬ̆ ѿ ̆ ľ ĿȂ 

ľ Ŀ̆ ѿҩ ̆ Ҭׅ ԍľ Ŀ̆ ᵖ

ѿ ҍ Ȃ ≢ ҉ ̆

ҩ ᵌ ̂ Ἕ ѿ ̃̆ ῒ ᵝ Ҍ ľ ĿȂ 

ᾟ ̆ᵰ ҉ ԅ̆ Ἕ֜ԅѿҩҌ Ȃ 

Ҍᶏ ꜚ ̆ ᴪ ҩ ׆̆ ῒז ̆ ҩ

ҍ Ȃ 

4.8.6. ̆ ̆  

Ӈ ̆ ₃Ӎ ᵟָӇ ↕Ȃ Ӟ Ҍᵟ̆ ԅ̆Ἕ Ȃ 

ӟ ̆ ⌠ ADI Ὲ ̆ ױז ᵀ ̆ѿ ѿ

̆ ױז ̆ ױז ̆ ̆ ̆ ҹָӇ̆ ԅ̆ ᴪ

ԅȂ 

ӟ Ȃ 
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5. ῝ ⅎ  

₃ץ ῖ ҹᶛ̆ № Ȃ 

5.1  

ώ ὯὼÂ Ȃ ҹ ̆Ӟ ҹ

ȂῒҬ̆ k Ṑ ̂ ṿ ԍ 1 ̆ ҹ ⁞̃̆ k ṿ̆ҹ

̆k ṿ̆ҹ ̕bף ᵝ̆ ԍ 0̆ ȁ ҉ ᵝ̕ ԍ

0̆Ҋ ȁ Ҋ ᵝȂ ԍ Ȃ 

׆̆ ̆ Ҋ₃ץ ̔ 

1̃ Ḥ Ḥ ̆ Ḃ ῀ ADCҬȂ b ԍ 0Ȃ 

2̃ Ḥ ̆ 0V⌠ 20V Ḥ ̆ Ḥ ̆

0.5V~4.5V̆ Ḃ ῀⌠ꜚ ADCҬȂ b ԍ 0Ȃ 

3̃ ῒז Ȃ 

₮Ḥ № ₮Ḥ ң Ȃῒ ̆ Ӟ ҹ ADC ꜚ

Ȃ 

Ḥ ѿ ῤ Ḥ Ȃ ̆

ᶫ Ȃ 

5.1.1. ֜  

֜ ץ Ḥ ̆ ᴨ Ȃ 

֜ ֜ Ḥ ̆ ҉ ѿҩ Ȃ Ḥ

№ ᵞ ̆֜ Ҍ Ȃ 

ᴨ ̆ ѿ ̆₃ӍҌ ̕ ԋ ᵞ ⱳ

̕ ҈ ѿ ҌῬ ԋ ľ ĿȂ 
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҅ 

5-1a ѿҩ ̆ ץ ⁞̆Ӟ ץ Ȃ 

1̃ R1̆ ѿҩ ᵬ ᵝȂ 

2̃ R1̆ RĞ ѿҩѿ ѿ ᵝ Ȃ 

3̃ ѿ ѿ ҉̆ ⱴ R1̆ ץ ⌠ ⁞ᵬ Ȃ 

ᵣ 

῀Ḥ ԍ 0V ̆ ӊҹ ᵝҹ 0Ȃ ױ ₮Ḥ ԍ ҩ

ᵝ ̆Ẋ ADC ῀ ṿҹ 5V̆ ṿҹ 0V̆ Ӈ ₮ ᵝ

2.5VȂ ῀Ḥ 0V ᵝ̆ ₮Ḥ 2.5V ᵝ̆ ᵝ̆ѿ

῀ ⱴ ҩ ᵝ Ȃ 

R2 R3׆ VCC№ ⌠ѿҩ ⱴ ⌠ V IN+ ̆1:1ᴰ ⌠ ₮ Ȃ

̆C2 ⌠ԅ῏ ᵬ Ȃ C2 ̆ ᴪ V IN+ Ӟ ̆ᴪ

ѿ ↓ ꜚ̆ ⌠ Ȃ C2 ̆ ԅ ֽ̆ RF

̆ ҹ Ȃ 

 

Ḥ └⌠ 0~5V ̆R1 ῀׃ ץ ⁞̆ ⁞ ҹ̔ 

ὃ
ὙᴁὙ

Ὑ ὙᴁὙ
 

̆ ⌠ ֜ Ḥ ̆ Ḥ ᵬ Ȃ֜ Ḥ

ҹ̔ 

ὃ ρ
Ὑ

Ὑ
 

R2 R3 ̆ № ᶫ ᵝ ̆ Ὶΐ ̔ 

Ὢ
ρ

ς“Ὑ ὙᴁὙ ὅ
 

Ḥ ҹ 1Ṑ̆ ֜ Ḥ № ̆Ӟ ҹ ̔ 

Ὢ
ρ

ς“Ὑὅ
 

ҹḠ fl1 ῤ ̆ Ḡ fl2<< fl1Ȃ 

₮ ̆ѿҩ ᵞ ̆ ҹ ADC ῀ Ⱶ Ȃ 

RF 
RG 

RISO 

ADA4528-1 
R1 

Ui 

VCC 

R2 

R3 

C1 

C2 

C3 

Uo 

5-1a ֜ ῀ ₮  
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ԑ 

5-1aҬ̆ ₮ ᵝ ңҩ № Ȃ ̆ᵖ

̔ 

1̃ ̆ № ῀ԅḤ Ҭ̆ ԅḤ Ȃ 

2̃ ̆ ₮ ᵝҤ ᵝԍ 2.5V ̆ңҩ№ ץ ‰

Ȃ 

3̃ № ҉ᴪ Ҍ Ȃ 

5-1b ѿ Ȃ ̆ ԅ̆Һ ≢ ԍ ᵝ ĺ

ĺҌῬᶏ № ̆ ѿҩ ‰ Ȃ 

Ҭ ADR421 ѿ ұ ᵞ 2.5V ‰ ̆ ₮ 2.5V ѿҩ

R2/C4̆ ᵞ ̆ ѿ ᵞ ̆ ῀⌠ѿҩ ҬȂ

ᵬ ץ ₮ ꜚ ⱬ̆Ḡ R3Ҋ ѿҩ 2.5V

ᵝȂ 

̆ R3 C1ӊ ̆Ḥ ץ ⌠Һ ῀ Ȃ 

҉ ̆ ADR421 ₮ ⌠ └̆

ȁᵞ ̆ Ḡ R3҉ ̆ΐ ĺĺ Ҍ҉ Ḥ

ԅȂ 

ADA4891-2̆ ԍ ᵞ ̆ѿҩ ῤ ңҩ ̆ ₮ѿ

ҩ↨ ԍ ᵝ ֟ Ȃ 

5-1bҬ̆ Һ ҹ 10Ṑ̆ Ȃ 

῏ԍ ̆ ᵞ ̆ Ҋ ̔ 

Ὢ
ρ

ς“Ὑὅ
ρυω(Ú                  Ὢ

ρ

ς“Ὑὅ
ρσς(Ú 

╠ ңҩ ῏ Ȃ 

₮ ̆ᵞ ֟ ҉ ҹὪ ρȢυρ-(ÚȂ Һ ‗ԍ

ADC῀ ĺĺ ץ̆ Ȃ 

 

  

RF 
RG 

RISO 

ADA4841-2 

ADA4841-2 

R1 

Ui 

+5V 

R3 

C1 

C2 

C3 

Uo 

5-1b ֜ ῀ ₮ ᵞ  

R2 

C4 

+2.5V 

ADR421 

10kɋ 

10ɛF 

0ɋ 

1kɋ 

1ɛF 

22ɛF 

54.9ɋ 
499ɋ 

39ɋ 

2.7nF 
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Ҏ 

 

 

Figure 61 ADC4891-3 ΎҬ Ȃ ҍ 5-1a ᵌȂҺ ≢ Ҋ₃ץ

̔ 

ᵣ ᶱЇ 2 ⅎ 3ү ꜘ҅ү  

Ȃ 5-1aҬ̆2 № ῤ ̂ῒ ҹ

1/2̃ ̆ № ̆ ̆Ӟᴪ Ḥ Ȃ

ҩ Ҍ ̆ ᾢ C2 ̆╝ ԅ A ̆ғḠ A ҹ 2.5VȂ

R3 C1̆ ԅḤ ̆ ῀ B Ȃ C2 ̆ Ӈ B

ѿ №̆ғḤ ₃Ӎ ⌠ᴴ Ȃ 

₴  

ָӇ Ȃ ⱳ Ҍ ̆ ץ Ҍ Ȃ ҩ Ҍ ADC

ᶫ ꜚ ̆ ԍ Ḥ ᴰ ̆ ץ₮ ᵞ № Ȃ 

 

 

 

 

 

 

 

  

A 

B 
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ѿҩ Ḥ ῤ RS ̆ RT ῀̆ ҹԅᶏ RT//RG ԍ RS

ץ Ȃ RT ̆ 0.5US Ḥ ̆ RF/RG

Ȃ 

῀ ̆ңҩ № ⌠ 2.5V̆ C1 ᵞ ̆ ᵞ

ȂC2 ̆ ѿ ԅ ̆ᶏ ῀ ‪ 2.5V

≠ᴰ ⌠ ₮ ̕ ԋ ԅ֜ Ḥ ̆ᶏῒ ԅ Ȃ 

Ҋ ҹ̔ 

Ὢ
ρ

ς“Ὑ ὙᴁὙ ὅ
 

ῤ̂ C2 ץ ̃ ҹ̔ 

ὃ
Ὗ

Ὗ
πȢυ
Ὑ

Ὑ
 

₮ ұ 49.9ɋ ҹԅҍ ᴰ Ȃ 

 

Е  

3Є Ґ ῎ ɼҿ־Ӎғ C1 ῗК 

4Є Ї ᵫᴮ К 

 

 

 

 

 

 

 

 

 

 

  

R1 

RF RG 

49.9 

OP 

Us 

+5V R1 

C1 

C2 
RT 

RS 

5-2 ֜ ῀ ₮  
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5.1.2.  

Ҋ ̆ ץ ῤ Ḥ

Ȃᵖ ̆ ҹ ̆ Ȃ 

ԓ 0.5 

5-3 ѿҩ 0V ⌠ VD/2̆֜ ԍ ԍ 0.5 Ȃ 

 

 

 

 

 

 

 

 

 

 

 

῀ҹ Ḥ ̆ ₮ UOZ҉̂ ᵝ UOZ̆ѿ ҹ 0.5VD̃̆ ҹ GȂ 

Ὗ Ὗ ὋὟ 

̂5-1̃ 

̆ ҩ ᴪ ԅȂ֜ Ҭ 2Ṑ ̆ Ҭ R3 R4

̆ᵖ Ҭ̆ ’ ҩ ̔֜ Ḥ ᾢ R1ȁR2 ⁞̆Ῥ

R3 R4 ̆ ᵝӞ ̆ᾢ R1ȁR2 ⁞̆Ῥ R3 R4 Ȃ

ᵝҹ UOZ̆ ҹ Ğ ↓₮ ҩ Ȃ 

ᾢ ңҩҳ ̔ 

ὥ
Ὑ

Ὑ Ὑ
 

Ὧ
Ὑ Ὑ

Ὑ
 

↕ ₮ ҹ̔ 

Ὗ ὠὥὯ Ὗ ρ ὥὯ 
(5-1) ̔ 

ὥὯ
Ὗ

ὠ

ρ ὥὯ Ὃ

 

ңҩ ̆ңҩ ̆ ̔ 

ừ
Ừ

ứὯ Ὃ
Ὗ

ὠ

ὥ
Ὗ

Ὃὠ Ὗ

 

̂5-2̃ 

ăk̆ ̆ 4ҩ Ȃ 

Ҥ ̆ Ḡ ңҩ ῀ ̆ ⁞ Ẓ

ľ Ŀ̂ ӥ 2.5 ̃̆ ↕ R1//R2= R3//R4 Ȃ↕ Ҋ̔ 

ᾢ R3ҹѿҩ ‰ ̂ ҩ ҍ ҩ ȁⱳ ῏̆Ӟҍ

῏̃̆ ↕ 

VD R2 

R1 

R3 R4 

Ui 

Uo 
UA 

RL 

5-3 ̆G>=0.5 
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ừ
Ử
Ừ

Ử
ứ
Ὑ Ὧ ρὙ

Ὑ
ὙȾȾὙ

ὥ

Ὑ
ὥ

ρ ὥ
Ὑ

 

̂5-3̃ 

̆ ⌠ ṿȂ 

ӃᶡЕVD ԓ 5VЇ ῇҿ 0.1V Ї ₴ҿ ԓ 2.5V

ҿ 2.0V ɼ 

̔ ᾢ ̆ ֜ G=20̆0 ῀ ₮ UOZ=2.5VȂ 

῀ף ̂5-2̃̆ ⌠ a kȂ 

ừ
Ừ

ứ Ὧ Ὃ
Ὗ

ὠ
ςπ

ςȢυ

υ
ςπȢυ

ὥ
Ὗ

Ὃὠ Ὗ

ςȢυ

ςπυ ςȢυ

ρ

τρ

 

 

R3=1kɋ̆ (5-3)̆  

ừ
Ử
Ừ

Ử
ứ
Ὑ Ὧ ρὙ ρωȢυËɱ

Ὑ
ὙȾȾὙ

ὥ
σωËɱ

Ὑ
ὥ

ρ ὥ
Ὑ πȢωχυËɱ

 

 

₮ ↓ ҊȂ R4=19.6kɋ̆ R2=39kɋ̆ R4=0.976kɋ Ȃ 

 

Е Їẅ К 

R4 R3 19.5ṖЇ 1kɋ 19.6kɋ Ї ᴰ ҅ “꜠Е Ғ R3Ї

96ү Ҳ ₴҅ ᾟЕA B 19.5ṖК ҿ ᴂ ү ҅ү Ṗ

ԋɼ Ї ᴰ₴ ɼ 

Ὶ Ї∆₴҅ Ї ү ғῚל ẅЇ Ḉ Ї Ғ Ԑɼᵜ₉

ԋЇ ӍẦЇ ҿ Ғẅ ɼ 

ᵶ ﬞЇ Ғ └ԋ҅ ᾟЇ ẅ 19.5Ї Ῐ Ї ɼ Ғ

Ӎ Ї ԋ 19.6kɼ Ї Ғ Їᵶ ל ɼ 

Ғ῏ К 

Ὶ ҅ Ғ‍Їᵶ ɼ ЇҒ ẅɼ 

ү ẅЇ ԓ E96 ∆Ҳ ү ẅЇ ҅ү ҿ 19.5kЇ ҩү ẅ

Е19.1k 19.6kЇ К 19.6kɼ 

ү E96 ẅ Ї ԋ ẅ 1%ӐῪ ɼ ẅ ү Ї

Ї └ үЇ ᵶ ɼ 

ԋ Ї ԓ └ԋ ẅ Їᵜ ₴ └ ҏЇ Ғ҅ ԋɼ 

Ҫ Ї ‼ 19.5ṖЇ ‼ ∆Ї Ғ

Ї Ғ Ҳ └ ᾟ ŀŀ Ὴ ָЇ ɼ 

  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

E3 1        2.2        4.7        

E6 1    1.5    2.2    3.3    4.7    6.8    

E24 1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.2 2.4 2.7 3.0 3.3 3.6 3.9 4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1 

E96 1.00 1.10 1.21 1.30 1.50 1.62 1.82 2.00 2.21 2.43 2.74 3.01 3.32 3.65 3.92 4.32 4.75 5.11 5.62 6.34 6.81 7.50 8.25 9.31 

1.02 1.13 1.24 1.33 1.54 1.65 1.87 2.05 2.26 2.49 2.80 3.09 3.40 3.74 4.02 4.42 4.87 5.23 5.76 6.49 6.98 7.68 8.45 9.53 

1.05 1.15 1.27 1.37 1.58 1.69 1.91 2.10 2.32 2.55 2.87 3.16 3.48 3.83 4.12 4.53 4.99 5.36 5.90 6.65 7.15 7.87 8.66 9.76 

1.07 1.18  1.40  1.74 1.96 2.15 2.37 2.61 2.94 3.24 3.57  4.22 4.64  5.49 6.04  7.32 8.06 8.87  

   1.43  1.78    2.67         6.19    9.09  

   1.47                     

4 8 11 17 20 25 29 33 37 42 46 50 54 57 61 65 68 72 77 80 84 88 93 96 
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ԓ 0.5 

Ẋ ₮ ԍ 2.5V ’Ҋ̆ 5-3 G>=0.5 ̆ῒҬ G=0.5

ץ R3̆R2=R1=2R4 Ȃᵖ ̆ ֜ ԍ 0.5 ̆҉

ҹⱬԅȂ 

̆ UA ⱴѿҩ R5 ̆ғ R3 ̆

ῒ Ȃ R5 ̆ ץ ⁞̆ 5-4 Ȃ 

ҩ ҹ ̆ ֜ Ȃ ӥ ̔ 

VD̆ ҹ Ğ ԍ 0.5̆ ₮ ᵝ UOZȂ 

ᾢ R1̆↕̔ 

ừ
Ừ

ứ Ὑ
Ὃ 6

Ὗ
Ὑ

Ὑ
Ὃ 6

6 Ὃ 6 Ὗ
Ὑ

 

(5-4) 

ңҩ ῀ ̆ ץ R4ҹ҉ ҈ҩ Ȃ 

 

ӃᶡЕ ҅ 5Vᶱ Ї Ḫ ҿ 20VЇ ԓ 0V Ї

DC~2kHzɼ Їᶕ ₴ᶱ ῇ 0V~5V ῇ

ADCɼ 

̔ 

ץ 1̃ ‗ Ȃ 5Vᶫ ̆ ҹ 1/10̆

5-4 Ȃ 

2̃ Ҋ ῀ ₮ ̆ⱴӊ ADC Ҍ ῀̆ ̆

₮ ṿҹ 4.5V̆ ṿҹ 0.5VȂ ̆ ѿ̆ ᵝҹ 2.5V̆ ԋ

ῒ ṿҹ 4V̆ ῀Ḥ ṿҹ 40V̆↕ G=0.1Ȃ 

3̃ Ὲ (5-4)̆ R1=10kɋ̆  

ừ
Ừ

ứ Ὑ
Ὃ 6

Ὗ
Ὑ

πȢρ υ

ςȢυ
ρπὯɱ ςËɱ

Ὑ
Ὃ 6

6 Ὃ 6 Ὗ
Ὑ

πȢρ υ

υ πȢρ υ ςȢυ
ρπËɱ ςȢυËɱ

 

4̃ E96 ̆ R1=10kɋ̆ R2=2kɋ̆ R5=2.49kɋ̆  

5̃ ̆ᶫ ̆ᴇ ̆ Ḃ AD8541 Ȃ 

’Ҋ̆ AD8541 Ẓ ֽҹ 4pĂӗץ ̆ ᴪ֟

ᴟ ̆ ԍ AD8541 1mV Ȃ ץ̆ ̆Ҍ

R4Ȃҹԅ Ḡ ̆ ΎҬ῏ԍ ῀ Ḡ ̆ Ȃғ ⌠

Ҭ̆ ῀ ṿҹ 6V̆ Ḡ Ȃ ̆ӞҌ R4Ȃ 

 

 

 

  

VD 

R2 

R1 

Ui 

Uo 
UA 

RL 

5-4 ̆G<=0.5 

R5 

R4 
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5-5 ѿҩ Ȃ ╠̔ VD̆UOZ̆Ğ Ȃ 

RT̆ ̆ ̆ ׆ ῤ̆

῀ ԍ 50ɋȂῬ ῒז ̆↓₮ Ҋ̔ 

ừ
Ử
Ừ

Ử
ứ

Ὑ

Ὑ
ςὋ

ὙȾȾὙ υπ

Ὗ Ὗ
Ὑ ὙȾȾυπ

Ὑ ὙȾȾυπὙ

 

̆ Ҍ Ҋ ₮ԅ ᶃ ̆Ӟ ᾢץ

RF̆ ҉ ѿ ̆ RĞῬ≠ ԋ ̆ RT̆ ⌠ UAȂ 

⌠ UA ̆ ץ ̆ Ҋ R1 R2̆Ӟ ץ ῒז ֟

UAĺĺ ȁ ‰№ ꜚ ̆ ᵰ Ⱳ ῀ ᶫѿҩᵞ

UAȂ 
Ὑ

Ὑ Ὑ
6 5  

ὙȾȾὙ Ὑ ὙȾȾυπȾȾὙ  
 

 

 

 

 

 

 

 

 

 

 

 

  

RG 

49.9 

AD8061 

50 

Us RT 
RF 

VD 
R1 R2 

Uo 

5-5  

UA 
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5.2  

Ώ ѿ Ṝ̆ ֲ ̆Ӟ ױ ᾝ Ȃ ҹ ̆

֓ ĺĺΏԅ−̆−ԅῬΏȂ ̆ ⌠ԅѿҩ ĺĺ ̆ ӥ

̆ Ҍ Ȃ 

̆ ֟ ̆ Ḥ ̆ ⌠

ץ̆ ⌠ Ȃ ӟ╠ץױ ԍ ᴰ Ḥ ̆֟ ԅ

̆ Ἕ ѿ Ҍ №ғ №ᾢ ̆ ̆ ҍ ῏

̆ № ̆ ѿ Ҍҹ Ȃ 

ᵖ ̆≢ Ӈ ԅ̆ ₃ҩῖ Ȃ 

5.2.1. Howland  

ѿ ⌠ Howland ̂ 5-6̃̆ ᴪ ⌠ ̔ ԅ ̆ Ӈ

̙ ’Ҋ̆ ԍ ̙ ȁ ̙ 

ױ Ӈ ᴪ Ȃ ₮ R2ȁR1 ԅ ⌠῀ ̆ ̆

ῒ ҹ FN=R1/( R1+ R2)Ȃ ₮ R4ȁR3̆ RL ԅ ⌠῀ ̆

̆ῒ ҹ FP=(R3//RL)/( R4+ R3//RL)ȂHowland Ҭ̆ ӊ

4ҩ Ȃ ̆ RL ῀ ̆ ѿ ԍ ĺĺ

̆ ₮ Ȃ 

̆ ҩ № ̆ ҉ ᴆ̆ ᶏ Ȃ 

 

Ὗ
Ὑ Ὑ

Ὑ
Ὗ  

Ὗ Ὗ

Ὑ

Ὗ

Ὑ

Ὗ
Ὑ Ὑ
Ὑ Ὗ

Ὑ
 

̔ 

Ὅ
Ὗ

Ὑ

ὙὙ

ὙὙὙ ὙὙὙ ὙὙὙ
Ὗ  

R2=kR1̆R4=kR3̆↕ ҹ̔ 

Ὅ
ὙὯὙ

ὙὯὙὙ ὙὯὙὙ ὯὙὙὙ
Ὗ

Ὗ

Ὑ
 

Ὗ
Ὗ

Ὑ
Ὑ 

Ὗ ρ Ὧ
Ὗ

Ὑ
Ὑ 

k=1̆ 4ҩ ῃ ̆↕ ѿ ҹ̔ 

R1 R2 

R3 R4 

RL 

Uin Ux 

Uout 

Iout 

5-6 Howland  
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ừ
ỬỬ
Ừ

ỬỬ
ứ Ὅ

Ὗ

Ὑ

Ὗ
Ὗ

Ὑ
Ὑ

Ὗ
ςὟ

Ὑ
Ὑ

 

(5-6) 

≠ ӥ 4.7.3ῤ ̆Ӟ Ḃ ₮ ĺĺᾢẊ 4ҩ ̆ R3 Ȃ 

ά

ὙὙ
Ὑ Ὑ
ὙὙ
Ὑ Ὑ Ὑ

ὙὙ

ὙὙ ὙὙ ὙὙ

ὙὙ

ςὙὙ Ὑ

Ὑ

ςὙ Ὑ
 

Ὂ
Ὑ

Ὑ Ὑ

ὙὙ
Ὑ Ὑ
ὙὙ
Ὑ Ὑ

Ὑ

Ὑ

Ὑ Ὑ

ὙὙ

ὙὙ ὙὙ ὙὙ
 

πȢυ
ὙὙ

ςὙὙ Ὑ
πȢυ ά 

≠ (4-2) ̔ 

Ὗ
ά

Ὂ
Ὗ

ά

πȢυ ά
Ὗ

ςὟ

Ὑ
Ὑ 

Ὗ πȢυὟ
Ὗ

Ὑ
Ὑ 

Ὅ
Ὗ

Ὑ

Ὗ

Ὑ
 

ѿ ԅ 4.7.3 ῤ Ȃ ̆ F ̆ѿ m

ԍ 0.5̆ F ҹ ԅ̆ ᾢ ̆ ҹ ԅȂ 

 

Howland Һ ̔ 

1̃ Ȃ ≢ ̆ ῀ ̆ ᴪ ѿ ↓ Ȃ 

2̃ └ Ȃ ңҩ̆ ѿ ₮ ᶫ̆ ԋ ῀

ᶫ̆ ₮ Ҍ Ȃ 

3̃ Ȃ ‰ Ҭ ₮ ңṐ̆ Ҍ Ȃ 

4̃ Ẓ ̆ № Ҭ Ȃ ᵀ ̆ ₮ ‰ ӞҌ

Ȃ 

5̃ ̆ ҩ ̆ѿ ֲ ⌠Ạץ Ȃ 
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5.2.2. ≠ ꜚ  

Howland Ҭ 4ҩ ̆ ᴪ

⌠ ꜚ ĺĺ ῤ 4ҩ

̆ ғ ̆ AD8276Ȃ 

ᵖ ה ̔Howland Ҭ῏

̆ ₮ ĺĺᵰ ̆

Ҍ Ȃ 

Ҍԅ ̆ ‗ԅȂ 5-7

ԍ ꜚ ̆ Ȃ 

5-7 ⅎ  

Ὅ
Ὗ Ὗ Ὗ Ὗ

Ὑ Ὑ
Ὑ

Ὑ
 

Ὅ
Ὗ Ὗ

Ὑ
 

Ὅ Ὅ Ὅ
Ὗ Ὗ

ὙᴁὙ
 

 

 

 

 

 

 

 

 

 

 

 

 

5-7ᴮ ⅎ  

1̃ Howland Ҭ ╠ 4ҩ ̆ ᾥ Ȃ 

2̃ ѿ ᴨ ̆ R1 ԍ R ̆ ңҩ R1 ѿ ҌῬ Ȃᶏ ҌῬ

ҹ ᾙ ԅȂ 

3̃ ₮ ‰ ̆ ₃Ӎ ѿ ‗ԍ Ҭ RL ҩ R1Ȃ 

 

 

  

R R 

R R 

5-7 ԍ ꜚ ( ) 

R1 

R1 

RL 

UIN2 

UIN1 

Ux 

Ux 

Ux-(UIN2-Ux)(R+R1)/R 

Ux-(UIN1-Ux) 

I1 

I2 
Iout 
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5.2.3.  

5-8 5-7 ̆ ⱴԅѿҩ ̆ ѿҩ

R1 ׆ԅȂץ 5-8҉ ₮ ԅ̆Ҍ № Ȃ 

Ὅ
Ὗ Ὗ

Ὑ
 

̆ ╠ѿҩ ľҒҙĿѿ֓Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

5.2.4. ᵣ ⱴ ₮  

Ҋ ‰ ADR821ȁ ꜚ AD8276ȁ ᵣ 2N3904

ԅѿҩ ₮ Ȃ 

ᵣ ᵬ ̆ ѿҩ ̆ Ḡ Ḥ ᴰ Ҍ

’Ҋ̆ᶏ AD8276 6 ₮ ᵣ ̆ ᶏ

₮ Ȃ Ȃ 

₮ ҹ ̆ ץ ԑ ̆ᶭ ꜚ Ȃ 

Ҭ ADR821 ѿ ῤ ‰ ̆ ‰ ₮ 2.5V̂

1.25V ADR827̃ ̆ңҩ 10kɋ̆ 0.5% ῤ ̆ Ḃ ₮ 5V -

2.5VȂ ᶛҬ ԅ-2.5VȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

R R 

R R 

5-8 ԍ ꜚ ĺĺ  

R1 

RL 

UIN2 

UIN1 

Ux 

Ux 

2Ux-UIN2 

2Ux-UIN1 

I1 

Iout 
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ץ .5.2.5 RSENSEҹ ѿ 

Ҋ ADI ̔AN968-Current Sources: Options and Circuits by Martin 

MurnaneȂ ѿ Ȃ ⱴ ̆Ҝ Howland

Ȃѿ ᶫ ȁ ȁ ȁ ѿҩ ̆

₮ ̂ ץ ᶷ̆Ӟ ץ ᵞᶷ̃̆ ₮ ҹ ṿȂ 

̆ Ȃҹԅ ᾧ

̆ Ҭ 22pF ⌠῏ ᵬ Ȃ 

ᾢ LK1 2kɋ ̆10Mɋ Ȃ ԅѿҩ ҹ

Ȃ1ɋ ҉ ѿ ԍ VIN̆ ₮ ҹ 

Ὅ
ὠὍὔ

ρɱ
 

Ҭ ѿ ᵣ ȁԋ ȁ ̆ ҹԅ ₮ ⱬ

‰ ꜚ ̆ῒҬԋ ῀ᴪ ѿ ᵞ֜ Ȃ ̆ ңҩ ᵣ

₮ ᾙ Ȃ BC846 BC856 ̆ ⱳԅȂ 

Ҍ ↨ ңҩ 2kɋ 10Mɋ ᵬ ̆ Ҍ ̆ Ҭ

ԅ Ӟ̆ױ ָӇ Ȃᵖ ̆ ױ ̆ᵖ ADI Ҭ Ȃ 

̆ ӞҌ ҕ ̆ Ҍ қ Ӟ Ȃ 
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ץ .5.2.6 RSENSEҹ ԋ 

AD8278 ꜚ ῤ ҹ 40kɋ/20kɋ̆ ץ

0.5Ṑ 2Ṑ Ȃ ̆ ѿҩ 0.5Ṑ ⁞ Ȃ

ᵰ ⱬ̆ ῤ ṕѿҊ̆ 6

ԍ 2ȁ3 Ҭ ᵝ ̆ ԅ 2Ṑĺĺ ῀

SENSE REFԅȂ 

ꜚ ץ ẠȂҊ Ҭ AD8278

̆ ԅ 2Ṑ ꜚ Ȃ 

Ҭ U3 ѿҩ ̆ ₮ Ȃ 

ҩ ̔ ҉̆ № U2 ῀ ҹ ᶏץ0̆ №

ꜚⱬĺĺ № ῀ Ҍҹ 0̆ ₮ ᴪҌẢ Ȃҹ ̆AD8278 ₮ ҹ

0̆ԍ ̆RSENSEң V in Ȃ 

‰ ꜚ ₮ ҹ̔ 

ὠ ὠ ὃ ὠ ὠ  

Ҭ̆VREFҹ ῀ V in̆VIN+-VIN- RSENSEң ̆ ҹ-IOUTRSENSEȂ 

π 6 ςὍ Ὑ  

 

Ὅ
6

ςὙ
 

Multisimᴏ Ҭ̆1V ῀ ֟ 1A ₮̆ ҹ 0.999Ă

Ȃ 

ᴏ Ҭ̆ ꜚ ₮ Ҍ 0̆ 1.335mV̆ ADA4000-1 ῀

̆ 0.999A AD8278 ῀ Ȃ 

̆ Ҭ ѿ ̆ Ҍᴪ ₮ Ȃ

ѿ ԍᵞ ̆ᴪ UDS ̆ ᵣ Ȃ 

Ҭ R2 C2 ᵞ ̆ ⁞ ᵣ G ꜚ̆⁞ ₮ Ȃ 

 

  

V2
15 V 

V3
15 V 

VCC

VSS

U1

AD8278ARMZ

-

+

IN-

2

IN+
3

VS-
4

VS+
7

SENSE
5

VREF1

OUT6

U2

ADA4000-1ARZ

Q1

IRF9530

R1

1.0kɋ
C1

10nF

Rsense

0.5ɋ

Rload

5ɋS1

Key = Space 

R2

1.0kɋ

C2

10nF

Vin

1 V 

U3

DC  1e-009Ohm

0.999 A

+

-
U4

DC  10MOhm

10.567 V

+

-

U5

DC  10MOhm

1.335m V

+

-

IOUT 

IOUT 
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ת .5.2.7  

5.2.3 ̆ ת

Ӟ ץ - ̆

Ȃ AD620 ѿ

ҹ ᵞ ת ̆ ѿҩ

AD705̆ ԅᵞ ₮

Ȃ 

ת ‰ ₮ ҹ 

ὠ ὠ Ὃὠ ὠ  

₮ ҹ 

Ὅ
ὠ ὠ

Ὑ

Ὃὠ ὠ

Ὑ
 

 

̆ ҩ ⱴ ᵣ ץ

₮ ̆ Ȃ ѿ ԍ ᵞ ₮ Ȃ 
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5.2.8. ᵞ  

 

҅ү Ї ₴ ҿ 100mA±10%Ї ԓב 10mɋ~8ɋӐ

ɼ ῇЇӤ ɼ ꜗ Ї ЃῊ 1%ЄЇ

Ѓ ᵲ ꜠Ғ 1%Єɼ 

҅ 

5-9a Ȃ 

100mA*8ɋ=0.8V̆ ⌠ 0.2V ̆Ḡ

ᶏ ᵞ ᶫ 1.0V̆ ₮ ’Ҋ̆ץ ᵞ ҩⱳ Ȃ 

 

ᶷ ԍ ̆ ץ Ȃ׆ ҉ ̆ ₮ 100mĂ

ᶷ 3.2mAȂ 

ᵖ ҩ ̔ 

1̃ ̆ ₮ ꜚ Ȃῒ ҩ ᵬ ̆ ᶷ IB

Ȃ ѿҊ ῤ ̆ IB ̆ ₮ ICҍ UCE

ӊ ѿҩ ҉ẁ ̂ ₮ᴟ Ҭ ҹ ѿ

̃̆ ̆Q2 C ᵝᴪ҉ ̆ UCEҊ ̆ ᵬ

̆IC Ҋ ԅȂ multisim12.0ᴏ ׆ 0.01ɋ ⌠ 10ɋ̆

₮ ’ 5-9b̆ ׆ 101mA ⌠ 85mĂ Ȃ 

2̃ Ȃ ῀ ̆ ’Ҋ̆ῃ 100mWᴪ ᵣ

Q2҉̆ ᴪ֟ 60Ņ ̂Ẋ ᵣ ҹ 600Ņ/W Ȃ̃ ᴏ

5-9c̆ ץ ₮ 60Ņ ̆ᴪ֟ 34mA Ȃ 

 

  

5-9a 100mA  

V2
1 V 

Q1

2N2904

Q2

2N2904

R1

1kɋ

U1

3.268m A

+

-

U2

0.100 A

+

-

Rload

1ɋ

R3

45.3ɋ

100mA
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5-9b 100mA ⱬ  

5-9c 100mA  
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ԑ 

ץ ╠ ̆ Ȃ 5-10a ̆Ҍ

̆ᵖ ԅ Ȃ 

ᵲ  

ᵣ ꜚ ̂ + ᵣ ̃̆ ԅѿҩ

ȂC1ȁR1ȁQ1 ҹ ῤ Ȃ 

C1 ᵬ Ḡ AD8605 Ȃ ѿҩ ᶏ ̆ῒ ₮ Ḥ

̆ ⌠῀ ̆ ̆ ₮ ̆

’Ȃ ’̆ѿ ᴪ ᶏ ̆ C1

̆ ̆ ᾧҌ ’ ₮ Ȃ № Ҭ̆C1 ԍ

Ȃ 

R1 ᵬ Ȃ ᾧ҉ ̆Q1 Ȃ 

’Ҋ̆ץ AD8605ҹ ԅѿҩ ̆ ̆↕

R4Ҋ ᵝѿ ԍ ῀ ᵝȂ R2 R3̆ └ R4Ҋ

ᵝȂ R4 ҍ Rload ̆ԍ  

Ὅ Ὅ
ὠς ὠ

Ὑτ

ὠς ὠ

Ὑτ

ὠςρ
Ὑσ

Ὑς Ὑσ
Ὑτ

ρππÍ! 

 

҉ ̆ ѿҩ R4̆ ץ R2ȁR3 ᶛȂ Ҭ R4 ҹ 100mɋ̆ ↕

R3 ԍ 99Ṑ R2Ȃ 

ӊ ץ R4ҹ 100mɋ̆ ѿҩ ҬȂ 

ᾢ R4 ̆ ̆ᶏ ₮ ׆ ᵝ ѿ֓̔ 8ɋ

̆Q1 C ᵝ 0.8V̆ R4 ԍ 1ɋ̆ ῒ 0.1V̆ Q1

UCE ▼ 0.1V̆ ῀ Ȃ 100mɋ̆ ↕ R4҉ ᴪ֟ 10mV Ȃ 

ᵖ R4 Ҍ ̆ ↕̔ ѿ̆R3 R2 ᴪ ̆ Ҭ 101ɋ ᴏ

῀̆ ҹ 101.0101̆ E96 ↓ ҩṿ̆ Ḃ ₮ ҩṿ̆R3

1%Ẓ Ӟ Ҍ Ȃ ԋ̆AD8605 Ҍ Ȃ 

U1

AD8605ART
3

4 2

5

1

V1

3.3 V 

V2

1 V 

Q1

BC869
R1

100ɋ

R2

101ɋ

R3

10kɋ

R4

100mɋ
C1

200pF

Rload

8.5ɋ

U2

0.851 V

+

-

U3

0.990 V

+

-

5-10a ԋ  
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R4 100mɋ⌠ 500mɋӊ Ȃ 

ᵩ  

ҩ ̆ Ҋ Ȃ 

 

1̃ ̔ 

ѿҩ ל ᴪ ̆ Ҍ ῒ ’Ҋ̆ ₮ Ӟ

Ȃ ₮ ץ ±10% ꜚ̆Ҍף ᾛ ₮

±10% ꜚȂѿ ̆ ץ ᾛ ±1% ꜚ̆ Ȃ Ḃ ᾢ ҹ

108mĂ 110mA҉ ֽ ѿ ̆ ±1mA ̆ Ҍ ԍ Ҍ

Ȃ  ̆ץ

ЎὍ
Ўὠ

Ὑτ
ρÍ! 

↕Ўὠ πȢρÍ6 

₮ ῒ Ҍֽֽ ̆ 2.5 ľ Ŀ̆

῀ ̆ Ẓ ȁ ῀ Ȃ ⌠

Ҭңҩ ῀ ṿ ̆ ̆ ץ Ȃ 

̆ ₮ ̔ ῀ 0.1mVӊῤ̆Ẓ Ȃ 

AD8605 ῀ 65ɛV̆Ẓ 1pĂ ̆ Ȃ 

2̃ ₮  

ᵬ ̆Q1 E ҹ 0.99V̆ Ẋ ᵣ BE ҹ 0.7V̆↕ B ҹ

0.29V̂ ᵞ̃̆ Ẋ Q1 ɓ=200̆ ↕ IB=0.5mĂ R1 ҹ 0.05V̆ Ӈ

₮ ҹ 0.29V-0.05V=0.24VȂ 

ᵬ ῤ ₮ ԍ 0.24VȂ ₮ ץ ⌠ ѿ

Ȃ ҹ ₮ ̆ғ ԍ 0.24VȂ 

AD8605 ₮ 1mA Ҋ̆ ῖ ṿҹ 20mV̆ 10mA ṿҹ 210mV̆

Ȃ 

 

3̃ῒ  

ᵬ ңҩ ῀ 0.99V ̆ ῀ ԍ 0.99V̆ ѿ

ȂAD8605 ῀ ҹῃ ̆ Ȃ 

AD8605 ᶫ ҹ 2.7V~6V̆ ᵞ ᶫ ̆ 1mĂ ҩ ₮ⱳ

Ҍ Ȃ 

₃Ӎ ̆ ₃Ӎ Ȃ 

ⱴӊ ᴇ ȁ ̆ ץ AD8603 Ȃ 

 

4̃ ᵣ  

ᵣ Һ ₮ Ȃ ₮ 100mA ᵣ Ҍ ̆ ⌠

ԅ ҉ Ȃ 
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ᴕ  

5-10b ᴏ Ȃ ׆ 0.01ɋ ⌠ 10ɋ̆ ₮ 8ɋῤ₃Ӎ Ҍ₮

̆ ҹ 9ɋ̆ ῀ԅ ̆⌠ 9.5ɋ̆ ₮ԅ 1% Ȃ 

̔ Ȃ 

 

5-10c ᴏ Ȃ10-׆Ņ ⌠ 50Ņ̆ ₮ ׆ 100.105mA ⌠

100.092mĂ ҹ 0.013%̆ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

5-10c ԋ  

5-10b ԋ  
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5.3  

Ȃ ӊ№̆֜ ӊ№̆ Ȃ

ѿ ̆ ץ ҹҺ № Ȃ 

5.3.1.  

Ȃ ᴰ ȁ ȁ ԑ ȁᾣ ᴰ

ȁ ȁ№ ȂῒҬ̆ ԑ ֽ ԍ֜ Ȃ 

Ҍ ̆ᶏ Ҍ ̆ Ҍ ̆ ӞҌ ̆ғ

ȁ ȁ ᵣ Ȃ ̆ ҍ ӊ Ȃ 

ⱬ Ҭ̆ ’Ҋ ĺĺ֜ ̆ ᶏ

ᴰ ҹ Ȃ Ḥ ̆ ’Ҋ ̆ᵖ ׆ ⌠

̆ ᶏ № ҹ Ȃ 

№ ̆ ṿ ̂sense resistor̃ұ ԍ Ҭ̆

Ҍ ң ץ̆ Ȃ 

5.3.2. ᵞᶷ ᶷ̙ 

№ ̆№ҹ ᶷ ᵞᶷ ң Ȃ 5-11Ȃ 

ᶷ ̆ Ḡ ԅ ΐ GND̆ῒ Ҋ ѿ Ҍᴪ

ῒ ᵬȂᵖ ̆ ԅ ̔ ῍

Ҭ׆̆ ₮ ץ Ȃ ᶏ ̆ ץ

῍ ̆ Ⱳ Ȃ 

ᵞᶷ ̆Ҍ ῍ ̆ Ȃᵖ ̆ ԅ

Ҍ ̆ ᴪ ᵬȂ ≢

̆Ḡ ῒ GND ҹ Ȃ 

’Ҋ̆ҹԅҌ ᵬ̆ ᶷ Ȃ ᵰḠ ̆ᵞᶷ Ҍ

ᴪ ᵬ̆ ѿҩ Ȃ 

 

 

  

Rsense 

VCC 

5-11a ᶷ(High side)  

Uout 
Amp 

VCC 

Rload Rsense 

Rload 

Uout 
Amp 

I load I load 

5-11b ᵞᶷ(Low side)  
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5.3.3. №  

̆Ӟ ҹ№ ̂shunt resistor̃̆ ѿ ҹ ṿ Ȃ №

ҹ 4 ̆ Ҋ Ȃ№ ṿ ̆ Ҍ ̆ Ҍױ

̆ғ ̆ᴪ ₮Ȃ 5-12 ₮ԅ 2 ‰ Ȃ 

5-13 4 ̆ ԍ ̆ ԍ

ң ᶫ Ȃ Ҭ A ῀ ̆AB ӊ ̆BCӊ

̆ Ȃ ᵝԍ CDӊ Ȃ C ᵝ ̆ ҹ

῀ ̆ ҉Ҍᴪ֟ Ȃ ̆

CȁDӊ ᵝ ̆Ҍ №Ȃ 

⌠ ̆ ֓ ᴩ Ӈ Ӈ Ȃ 

≢ ̆ 0.5nH~5nH ῤ ұ ̆

̆Ҍ Ȃ1nH 1MHz ᴪ 6.28mɋ ̆ҍ

1~100mɋ ̆ Ҍ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

  

ԍ ñZIEGLERet al.: CURRENT SENSING 

TECHNIQUES: A REVIEW, IEEE SENSORS 

JOURNAL, VOL. 9, NO. 4, APRIL 2009ò 

Rsense 

Rsolder1 Rsolder2 

I load 

Usense=I load(Rsense+ Rsolder1+ Rsolder2) 

5-12 ᾟ  

Rsolder Ҍ ғ  

5-13 4  

C C C C 

D 

B 

A 

C 

D 

A 

D D D 

F F 

E 

RAB ̆Ҍ  

RBC  

RCD 10mɋ 
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5.3.4.  

5-14ҹ ᶷ ̆Һ ԍᵞ Ȃ 

ᾢ№ ῒ ᵬ ̔ 

ѿ̆ ѿҩ Ȃ ̔ ₮ ⱴ ǹ+ ⌠ ᵣ G

̆Q1 D ҹ ₮ǹ- ̂S ҹ ₮̆ᵖҌ ԍ ̃̆

ⱴ ⌠ ῀ ǹ- ̆ ₮ ǹ- ̆ ҹ Ȃ 

ԋ̆ ’Ҋ̆ ҹ ̆↕ R2ң ѿ ԍ

Rsenseң ĺĺI1*RsenseȂ R2 ԍ R3

Ȃ Ҋ ̔ 

ὍὙ Ὅ Ὑ  

Ὗ ὍὙ ὍὙ Ὅ
Ὑ

Ὑ
Ὑ 

ῒ ̆ Ȃ 

₮ ᵣ ₮ ̆ Ҍ Ȃ ’Ҋ̆

῀ ᵝ ҹ ̆ ᵞ ‗ԍ ĺĺ ̆

ᵝ ᵞȂ ̆Ḡ ץ ῀ Ȃ 

AD8603 ץ -0.3V~VDD+0.2V ῀̆ Ȃ 

ᵣ 2N7002 UGS ҹ 1.0V~2.5V̆ ₮ ᵞ ᵞԍ 1.0VץḠ

῏ ᵣ ̆ ᶏ Q1 2A/4990=0.4mĂ ᵀ ᵣ ₮

ҹ 1V~3Vӊ ̆ ᶫ 5V ’Ҋ̆ ҩ Ȃ ₮ ָ

Ӈ Ȃ 

Ȃ↨ ҉ R2ң ̆ Rsenseң

̆ Ҍ Ȃ R2ң ̆ҹ Rsenseң + Ȃҹ ‰

̆ ̆ ԍ ָӇ ̆ ῃ ‗ԍᵰ Ȃ 

AD8603 ҹ 50ɛV̆ ԍ ≢Ȃ 

Ẓ ȁ ԍ R2 № Ȃῒ ҹ 0.4mĂ

№ӊѿ ̆ № ҹ 0.4ɛAȂẒ ȁ ԍ 0.1ɛA ̆

ȂAD8603Ẓ ҹ 1pAȂ 

 

 

 

  

5-14 ᶷ  

V1

5 V 

I1

1 A 
0.1kHz 
0° 

Rsense

0.01ɋ

R2

49.9ɋ

R3

1kɋ

XSC1

A B

Ext Trig
+

+

_

_ + _

U1

AD8603AUJZ

3

4 2

5

1

Q1

2N7002

Current_M_ADI_01

4

1



162 

 

5-15 Ȃ ҩ ԍ-48Vᶫ Ȃ ᵝ

̆ ѿ ҹ-48V̆ ѿ ҹ-47 ᴟ̆ ‗ԍ ץ

Ȃ 

ᶫ ׅ 0V +5VȂ 

ᾢ ѿҩ ᶫ ᵥ ‗Ȃ Ҭ ԅ ᶫ ̆≠ ֟

5V ̆ -48V/-43V̆43-ץVᵬҹ ̆-48Vᵬҹ Ȃ

BZV55-B5V1₯ ҹ 5.1V̆ҹḠ ᵬ ̆ ₯

̆ ȂAD8603 ֽҹ ̂ῒ ₮ ꜚ G ̆

Ҍ ̃50ɛAȂ Ҭ ₯ ҹ 840ɛĂ ԅȂ

ⱳ ̆ ץ ѿ R1Ȃ 

̆ U1ᶫ ҹ-48V/-42.9VȂ AD8603 ̆ U1 ῀

ҹ-48-0.3=-48.3V ⌠~-42.9+0.2=-42.7VȂ 

Ҭ ҹ 2A ҉ ѿҩ 100Hz ҹ 1.5A Ȃ ̆

ҹ 3.5Ă ҹ 0.5AȂRsenseң ᵝ№≢ҹ-48V̆̂ -47.965V/-47.995ṼȂ

AD8603 ῤȂ 

҉ץ ‗ԅᶫ ῀ Ȃ 

Ῥ Ȃ ҹ Q1 G ǹ+ ĺĺS ǹ+ ĺĺ ῀ ǹ+ ĺĺ ₮

ǹ- ĺĺG ǹ- ̆ ȂῒҬ G⌠ S ̆ ҩ ᵣ Ҭ ԍ

Ȃ Ҭ Q1 Ἕѿҩ ̂0V ̃ ̆ ԚҊ̂-48V ̃ ̂

̃ ҉ ̆ Ḡ ԅ ᴰ ̆ ԅң Ҍ ᵝȂ 

̆ ̆ Ҋ ̔ 

ὍὙ 6 Ὅ Ὑ  

ῒҬ̆R3Ҍ₮ Ҭ̆ῒᵬ ֽҹ Ҭ Ẓ Ȃ 

Ὅ
Ὅ Ὑ 6

Ὑ
 

U2 ₮ҹ 

Ὗ 6 ὍὙ 6
Ὅ Ὑ Ὑ

Ὑ

Ὑ

Ὑ
6  

₮ ҍ ̆ғҍңҩ ῏̆ғ̆ ѿҩ

Ȃ ̆ ѿҩ ҹᵞ ̆ᵬ Ȃ 

 

 

  

5-15 -48V ᶷ  

̔ LinearῈ LTC2054

Ύ̆ᵬ ADI Ὲ ḱ  

V1

5 V 
V2

48 V 

-VEE

Rsense

0.01ɋ

Iload

1.5 A 
100 Hz 
0° 

U1

AD8603AUJZ
3

4 2

5

1

U2

AD8603AUJZ
3

4 2

5

1

D1

BZV55-B5V1

R1

51kɋ

-VEE

R2

100ɋ
R3

100ɋ

Q1

ZVN3306A

R4

10.0kɋ

XSC1

A B

Ext Trig
+

+

_

_ + _

Current M_op_ADI_03

I1 

G 

D 

S 
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5.3.5. ꜚ  

ᶷ ̆ ң ᵝ ԍ ᵝ̆ ῒ ᵝ

ΐ ῍ Ȃ 

̆╠ ̆ ’Ҋ̆ ᵞ῍

’Ȃ ̆ ῀ Ҍ ᵝĺĺҩ≢ ץ ѿ

ᾙ̆ AD8603̆ ₮ 0.2V Ȃ 

ת Ӟᴪ ⌠ Ȃ ̆ ת ᶷ Ȃ 

ᵖ̆ ꜚ Ҍ Ȃ ץ ῍ ᶫ ᶷ Ȃ

̆ ꜚ ῀ ҉ ̆ Ҍ ⱴ ⌠ῤ ῀ ̆ ң

ҩ № ⱴ ̆ ̆ ῍ ῀̆ ⱴ ⌠ ꜚ ῤ

῀ ̆ ⁞ԅȂ ⁞ ̆ ‗ԍ ꜚ ῤ ᶛȂADI ꜚ

̆ ץ ⁞ 1/2̆ Ӟ ץ 1/3̆ ̆ ⁞ 1/11Ȃ 

⁞ ̆ ץ ῍ Ӟ Ȃ ꜚ ᶷ

Ҭ ̆ ̆ ᶷ Ҭ̆ ꜚ ѿ Ȃ 

꜠ ᶽ ҅ 

ꜚ AD8278̆ ῤ ң ᾙ 40kɋ/20kɋ Ȃ ᵬԍ±5V ̆ ץ

῍ 10V҉ץḤ ṿȂ 

ᾢ̆ V3̆ R1̆ I1ұ ̆ ԅѿҩ ȂI1 ҹ

1Ă1kHz ȂR1҉ ҹ 10V̆ῒҊ ᵝ ̆10V̂0 ̃ĺ

9.9V̂1A ̃ĺ10.1V̂ -1A Ȃ̃R1 Ȃ 

AD8278±5ץVᶫ Ȃ ҉ ῤ ԍ ῀̆ Ҭ E B

ץ ±5V ῍ ῀ Ȃᵖ ̆ Ҍ ̆ ᴆ Ύ E B

῍ ҹ ⁞ 1.5V ̆ ±3.5VȂ ̆↕ C ῍ ҹ

±10.5VȂ╠ ῀ ̂9.9V~10.1Ṽ ӊῤȂ 

Ҭ ₮ Ҍ AD8278 ₮ Ȃ 

R1 ̆ Ҭ I3 ԍ I2̆ Ὗ₮↓ץ ὯὍὙ ὯὍὙ̆ῒҬ kҹ ⁞

̆ Ҭҹ 20kɋ/40kɋ=0.5Ȃ 

Ḡ ῍ ҉̆ Ḥ I1ῒ Ӟ ⁞ԅȂҹ ̆

ⱴ AD8597 20Ṑ Ȃ 

  

V1

5 V 

I1

1 A 
1kHz 
0° 

R1

0.1ɋ

U1 AD8278ARMZ

-

+

IN-

2

IN+
3

VS-
4

VS+
7

SENSE
5

VREF 1

OUT 6

V2

5 V 

V3

10 V 

40k

20k
40k

20k

U2

AD8597ACPZ-R2

R2

1kɋ

R319.1kɋ

XSC1

A B

Ext Trig
+

+

_

_ + _

6

4

A B 
C 

D 
E 

5-16a ꜚ ᶷ ѿ 

F 

G 

I2 

I3 

I1 
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AD628 110V 

AD628 ѿ ῤ ΐ 1/10 ⁞

ꜚ ̆ ץ

῍ ῀̆ῒ Ȃ 

╠ ̆ ῍

’Ҋ̆Ӟ ⁞ԅ Ȃ ̆

AD628 ῤ ῀ԅѿҩ

A2̆ Ḥ Ȃ 

҉̆ AD628±18ץVᶫ

̆ Ҭ A1 ῀

̆↕ῤ +IN -IN ץ

±18V῍ ̆ VREF ̆ Ҭ 1

ץ ±18V¦11=±198V῍

Ȃ ԅҌ Ȃᵖ ̆AD628ῤ

A1Ҍ ῀ Ȃ 1 8 ץ ῍ ῀ ±15Vᶫ ’Ҋ ץ

⌠±120VȂ 

Ҭ Multisim AD628 ‰ ̆ OP07 ԅѿҩ̆ 5-16bȂ 

ҩ Һ ԍ 4~20mA Ḥ ̆ 0~5V ₮̆

Ҍ ̆ᵖҺ ≢ ԍ ṿ҉̆ѿ ѿ֓̆ Ҭҹ 249ɋȂ 

̆ѿ ⱴ R9̂ ҍ R1ѿ ̃̆ ץ ȁ ῀Ȃ 

 

 

Е  

1Є ⅎ Ҳ R9Ї ₴ ₴ Ї ⅎ Ҳҿ־Ӎᴰ₴ Ғ КR9

ᴰ К 

2Є Ҳ ԋ҅ү V4=2.5VЇ ᴰ ɼ Ї Ї װ ⌐ ±15V

ꜗ К 

 

  

V1

100 V 
I1

8mA 
1kHz 
0° 

R1

249ɋ

R2

100kɋ

V2

15 V 

V3

15 V 

U1

OP07AH

3

2

4

7

6

81

R3

10kɋ

R4 100kɋ

R5

10kɋ
U2

OP07AH

3

2

4

7

6

81

R6

10kɋ

Cfilt

R7

100kɋ

R8

9.53kɋ

XSC1

A B

Ext Trig
+

+

_

_ + _

6

2

R9

249ɋ

Current_M_Dif_ADI_02_AD628

V4

2.5 V 

R10

210kɋ

5-16b AD628 4~20mA 0~5V 
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AD629 280VЇAD8479 600V 

ѿҩ ⱴ AD629₮ ԅȂ ῤ ҹ ̆ ѿҩ

Ȃ 280V ῍ ̆ғ № ῀Ḥ ⁞ĺĺ AD628̆

̆ 120V῍ ̆ғ № ῀ ԅ 0.1Ṑ ⁞Ȃ 

ױ ̆ ᵟ ῍ ̆ғ Ḥ Ȃ AD629 ⱴᴨ Ȃ 

 

№ Ҋ̔ 

Ὗ Ὗ
ςπËɱ

σψπËɱ ςπËɱ
πȢπυὟ  

Ὗ Ὗ

σψπËɱ

Ὗ

Ὑ

Ὗ Ὗ

σψπËɱ
 

҉ ̆  

ὙὟ ὙὟ σψπËɱ Ὗ ὙὟ ὙὟ  

Ὗ
σψπËɱ ςὙ

Ὑ
πȢπυὟ Ὗ  

῍ ̆ ᶏ ╠ѿ ҹ 1̆ ₮ RX=21.1111kɋȂAD629 Ύ҉

ṿҹ 21.1kɋ̆ ᵀ ῤ Ӟ 21.111ŀŀ kɋ└ᵬ Ȃ 

AD629 ̆ AD8479Ȃ ΐ 600V ῍ ̆ғ

₮̆ⱳ ̆ Ȃ ADI ̆ ̆ Ȃ 

≢ֲ ₮ԅ ̆ ױ ԅ№ ̆ ғ ԅ̆ ץ ⌠ ῐȂᵖ ̆ Ӈ

̆ҹָӇ ≢ֲ ⌠ ̙ ѿױ № ≢ֲ ̙ 

Е  

1Є AD629Ὺ ẅЇ Ґꜗ Е5 '5 5 ɼ Ї Ғῴװ

AD629 1ṖЇ װ ɼ ₴ ғ G ῗ Їҙ ┼ ɼ 

2Є װ ҅ ЃῚ װ ЄЇҿ־Ӎ ADI ῎ Ғ ֥ 300Vװҏΐ Їҙ

10Ṗ AD629BЃ Є К 

3Є Ҳ RSHUNT Ї Ӎ К 

ɼ ᵒ Ї ԋЇ ᵶ ɼ 

  

UQ  

UQ  

U+  

U-  


















































































































