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1.̭ Ҙ 36 V  

Family Rail-to-Rail I/O  PJFET Low Noise 

Single   OP1177 

Dual ADA4091-2 AD8682 OP2177 

Quad  AD8684 OP4177 

 

http://www.analog.com/OP1177
http://www.analog.com/AD8682
http://www.analog.com/OP2177
http://www.analog.com/AD8684
http://www.analog.com/OP4177
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‚ Ό’΅ ⁯᾿VSY = ±1.5 V̓ VCM = 0.15 V̓ VO = 1.4 V̓ TA = 25°C͂   

2.  

Parameter Symbol Conditions Min  Typ Max Unit  

INPUT CHARACTERISTICS       

Offset Voltage VOS   ī500 +45 +500 µV  

  ī40ÁC Ò TA Ò +125ÁC  ī1.0  +1.0 mV  

Input Bias Current  IB   ī50  +50 nA  

  ī40ÁC Ò TA Ò +85ÁC  ī55  +55 nA  

  ī40ÁC Ò TA Ò +125ÁC  ī275  +275 nA  

Input Offset Current  IOS   ī5   +5 nA  

  ī40ÁC Ò TA Ò +85ÁC  ī5  +5  nA  

  ī40ÁC Ò TA Ò +125ÁC  ī75  +75  nA  

Input Voltage Range    ī1.5  +1.5  V  

Common-Mode Rejection Ratio  CMRR  ±1.5 V < VSY ± 18 V  76   dB  

  ī40ÁC Ò TA Ò +125ÁC  70   dB  

Large Signal Voltage Gain  AVO  RL = 100 kÝ, VO = 0.3 V to 2.7 V  106   dB  

  ī40ÁC Ò TA Ò +125ÁC  100   dB  

  RL = 10 kÝ, VO = 0.3 V to 2.7 V 93   dB  

  ī40ÁC Ò TA Ò +125ÁC  85   dB  

Offset Voltage Drift  æVOS/æT    2.5   µV/°C  

OUTPUT CHARACTERISTICS       

Output Voltage High  VOH  RL = 100 kÝ to GND  1.495   V  

  ī40ÁC to +125ÁC  1.490   V  

  RL = 10 kÝ to GND  1.475   V  

  ī40ÁC to +125ÁC  1.455   V  

Output Voltage Low  VOL  RL = 100 kÝ to GND    ī1.498  V  

  ī40ÁC to +125ÁC    ī1.498  V  

  RL = 10 kÝ to GND    ī1.495  V  

  ī40ÁC to +125°C    ī1.491  V  

Short-Circuit Limit  ISC  Sink/source = ī40ÁC to +125ÁC  ±31   mA  

Open-Loop Impedance  ZOUT  f = 1 MHz, AV = 1   102   Ý  

POWER SUPPLY        

Power Supply Rejection Ratio  PSRR  VSY = 2.7 V to 36 V  100   dB  

  ī40ÁC Ò TA Ò +125°C  100   dB  

Supply Current per Amplifier  ISY  IO = 0 mA   200  µA  

  ī40ÁC Ò TA Ò +125ÁC    300 µA  

DYNAMIC PERFORMANCE        

Slew Rate  SR  RL = 100 kÝ, CL = 30 pF  0.46  V/µs  

Settling Time  tS  To 0.01%   22   µs  

Gain Bandwidth Product  GBP    1.22   MHz  

Phase Margin  ūM    69   Degrees  

NOISE PERFORMANCE        

Voltage Noise  en p-p  0.1 Hz to 10 Hz   2  µV p-p  

Voltage Noise Density  en  f = 1 kHz   24  nV/ãHz  
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‚ Ό’΅ ⁯᾿VO = ±5.0 V̓ ī4.9 V Ò VCM Ò +4.9 V᾿TA = 25°C͂   

3.  

Parameter Symbol Conditions Min  Typ Max Unit  

INPUT CHARACTERISTICS       

Offset Voltage VOS   ī500 +141  +500  µV  

  ī40ÁC Ò TA Ò +125ÁC  ī1.0  +1.00  mV  

Input Bias Current  IB    30  60  nA  

  ī40ÁC Ò TA Ò +125ÁC    150  nA  

Input Offset Current  IOS     2  nA  

  ī40ÁC Ò TA Ò +125ÁC    30  nA  

Input Voltage Range    ī5   +5  V  

Common-Mode Rejection Ratio  CMRR  ±1.5 V < VSY ±18 V 88    dB  

  ī40ÁC Ò TA Ò +125ÁC  82   dB  

Large Signal Voltage Gain  AVO  RL = 100 kÝ, VO = ±4.7 V  113    dB 

  ī40ÁC Ò TA Ò +125ÁC  103   dB  

  RL = 10 kÝ, VO = ±4.7 V  98   dB 

  ī40ÁC Ò TA Ò +125ÁC  87   dB 

OUTPUT CHARACTERISTICS        

Output Voltage High VOH  RL = 100 kÝ to GND  4.980  4.990  V  

  ī40ÁC to +125ÁC  4.980    V  

  RL =10 kÝ to GND  4.950 4.970   V  

  ï40ÁC Ò TA Ò +125ÁC  4.900    V  

Output Voltage Low VOL  RL = 100 kÝ to GND    ī4.990  V  

  ī40ÁC to +125ÁC    ī4.980  V  

  RL =10 kÝ to GND    ī4.980 V  

  ï40ÁC Ò TA Ò +125ÁC    ī4.975  V  

Short-Circuit Limit  ISC  Sink/source = ī40°C to +125°C  ±20   mA  

Open-Loop Impedance  ZOUT  f = 1 MHz, AV = 1   77   Ý  

POWER SUPPLY        

Power Supply Rejection Ratio  PSRR  VSY = 2.7 V to 36 V 100    dB  

  ī40ÁC Ò TA Ò +125ÁC  100   dB  

Supply Current per Amplifier  ISY  VO = 0 V   180  225  µA  

  ī40ÁC Ò TA Ò +125ÁC     300  µA  

DYNAMIC PERFORMANCE        

Slew Rate  SR  RL = 100 kÝ, CL = 30 pF  0.46  V/µs  

Gain Bandwidth Product  GBP    1.22   MHz  

Phase Margin  ūM   70   Degrees  

NOISE PERFORMANCE        

Voltage Noise  en p-p  0.1 Hz to 10 Hz   0.8  µV p-p  

Voltage Noise Density  en  f = 1 kHz   24   nV/ãHz  
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‚ Ό’΅ ⁯᾿VSY = ±15.0 V̓ ī14.9 V Ò VCM Ò +14.9 V᾿TA = 25°C͂  

4.  

Parameter Symbol Conditions Min  Typ Max Unit  

INPUT CHARACTERISTICS       

Offset Voltage VOS   ī500  +500  µV  

  ī40ÁC Ò TA Ò +125ÁC  ī1.2  +1.20  mV  

Input Bias Current  IB   ī55  +55  nA  

  ī40ÁC Ò TA Ò +85ÁC  ī80  +80  nA  

  ī40ÁC Ò TA Ò +125ÁC  ī510  +510  nA  

Input Offset Current  IOS   ī2  +2  nA  

  ī40ÁC Ò TA Ò +85ÁC ī10  +10 nA 

  ī40ÁC Ò TA Ò +125ÁC  ī140  +140  nA  

Input Voltage Range    ī5   +5  V  

Common-Mode Rejection Ratio  CMRR  ±1.5 V < VSY < ±18 V 95    dB  

  ī40ÁC Ò TA Ò +125ÁC  90    dB  

Large Signal Voltage Gain  AVO  RL = 100 kÝ, VO = ±14.7 V  116    dB 

  ī40ÁC Ò TA Ò +125ÁC  106   dB  

  RL = 10 kÝ, VO = ±14.7 V  102   dB 

  ī40ÁC Ò TA Ò +125ÁC  92   dB  

OUTPUT CHARACTERISTICS        

Output Voltage High  VOH RL = 100 kÝ to GND  14.975    V  

  ī40ÁC to +125ÁC  14.950    V  

  RL = 10 kÝ to GND  14.900    V  

  ï40ÁC Ò TA Ò +125ÁC  14.800    V  

Output Voltage Low  VOL  RL = 100 kÝ to GND    ī14.990  V  

  ī40ÁC to +125ÁC    ī1.4990  V  

  RL = 10 kÝ to GND    ī14.950  V  

  ī40ÁC to +125ÁC    ī14.940 V  

Short-Circuit Limit  ISC  Sink/source = ī40ÁC to 125ÁC  ±20   mA  

Open-Loop Impedance  ZOUT  f = 1 MHz, AV = 1   71  Ý  

POWER SUPPLY        

Power Supply Rejection Ratio  PSRR  VSY = 2.7 V to 36 V 100    dB  

  ī40ÁC Ò TA Ò +125ÁC  100    dB  

Supply Current per Amplifier  ISY  IO = 0 mA    250  µA  

  ī40ÁC Ò TA Ò +125ÁC    350  µA  

DYNAMIC PERFORMANCE        

Slew Rate  SR  RL = 100 kÝ, CL = 30 pF  0.46  V/µs  

Gain Bandwidth Product  GBP    1.27   MHz  

Phase Margin  ūM    72   Degrees  

Channel Separation  CS  f = 1 kHz   100   dB  

NOISE PERFORMANCE        

Voltage Noise  en p-p  0.1 Hz to 10 Hz   0.8  µV p-p  

Voltage Noise Density  en  f = 1 kHz   25   nV/ãHz  
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5.  

Parameter Rating 

Supply Voltage  36 V 

Input Voltage  Refer to the Input Overvoltage 

Protection section 

Differential Input Voltage1  ±VSY 

Output Short-Circuit Duration to GND Indefinite 

Storage Temperature Range ï65°C to +150°C 

Operating Temperature Range ï40°C to +125°C 

Junction Temperature Range ï65°C to +150°C 

Lead Temperature (Soldering, 60 sec) 300°C 

 
1 „±5 mA‚  ⁴ ΌῬ⁯‴ ῀ 

” ₀ ῴ⁴₰⅍⌐₰₀ ῴ⁴‗℮ↄₐ₰‚

’ ₀ ῴ⁴ ‗ΌῬ⁯‴ ῀ ” „₰⅍⌐₰

” ”‹₀ ‗ ⁴‾”‖Ῥ⁯᾿ ” ” ”₲₦₮

≡└‚  ⁴ ‖”℮ↄₐ₰ ₀ ‼‍‾”‖„

Ῥ⁯‴ ₁῀℮ↄₐ₰₀ ‚ ῼ‗℮ↄ

ₐ₰” ‚ ₀ ῴ‴ ῀ 

 

ɗJA„᾿4 ” JEDEC ∑╒ⅎ‚⅞└⃰ ῾ ‍℮ↄₐ₰‚

 ― ‖  ‴ ῀  

6.  

Package Type ɗJA  ɗJC Unit  

8-Lead SOIC (R-8)  155  45  °C/W  

 

 

ESD”  

 

ESD ǵ◙ ș֞ǘȋǠǋɅɎȢ

ȷǮǠƳ ₀ •‍℮ↄₐ₰⁞ ∑╒ⅎ

„᾿  ⁵’΅‴‴  ⁴ ‗ΌῬ⁯‴

 ῀ „ ” ‖Ῥ⁴ ESD

₀  ―„΅‴ Ό᾿℮ↄₐ₰Ό

ₔ⅜⌂₥╒” ₀ ‒‍ ᾿

₀  ⁴ ΌῬ⁯‴ ῀ ‍Ό‒―᾿

⁞ ₀  ⁴‍‼᾿ESD‚

 ⁴ ’ ₀  ⁴ ‗₀ῷ ‼ 

‴ ῀ 
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ADA4091-2„᾿⌐╒⌂ to⌐╒⌂” ‗ ₀ – ”∕

ₐ₦⌠←─╒║₈└↨‖ ῀ ”₈└↨‖„᾿ ΅ /

₀  ⁴‍‼‚᾿ ” / ₰Ω╒₯₀  ―΅‴

 ῀ 37‚᾿PNP ‗ NPN ” 2–” Ὸ⁮  ⁵―

΅⁴ ₰Ω╒₯₀  ‴ ῀ ⁵⁮” 2 –”₰Ω╒₯„

₀  ‚᾿ ῴ⁮⁵‍ ⌐∂⌂‚  ― 1 ₰Ω╒₯

”‹Ό  ‴ ῀PNP₰Ω╒₯(⅍≤└₯₰₿ Q1‗⅍≤└₯

₰₿ Q2)‖„᾿ Ό ⌐╒⌂‚ —΅―  ―‾᾿

₈└↨Ό≥⅔₈ ‚ ‴‒―΅⁴ ‗Ό  ⁵‴ ῀Ῥ

⁴΅„᾿NPN₰Ω╒₯(⅍≤└₯₰₿ Q5‗⅍≤└₯₰₿ Q6)„᾿

Ό ⌐╒⌂‚ —Ὼ  ⁴ ‚‾  ⁴

ΌῬ⁯‴ ῀ 

PNP₰Ω╒₯„᾿ ₪∟└║∟╒ⅎ ” ‖  ‴

 ( 4 )῀ ⌐╒⌂⁭⁯ 1.5 V ‖᾿ↄₐ₈₰ ”

Ό ⁸⁴ ‗‚  ―ῼ‎ ΅῀ ”⌐∂⌂⁭⁯ ”

‖᾿ↄₐ₈₰ „ ADA4091-2 ” PNP ₰Ω╒₯Ὸ⁮

 ‴ ῀ ” ” ‖„᾿ↄₐ₈₰ „ NPN₰Ω╒₯Ὸ

⁮℮ↄₐ₰‭  ‴ ῀₈└↨ ‖” ₰Ω╒₯” ⁯

ῴ” ”∞₢⅔₱√„᾿⅍≤└₯₰₿ Q3̓ ⅍≤└₯₰₿ Q4̓

⅍≤└₯₰₿ Q7 ‚⁭⁯  ⁵―΅‴ ῀ ₪∟└║∟╒

ⅎ Ό  ⁴‗᾿Q1‗ Q2”ₔ∙№₿Ό​” ‗⃰ₐ₡

╒ⅎ ” ‚  ‴ ῀ Q1‗ Q2”ₔ∙№₿ Ό

ῼ’⁯ Q3₀₿╒└₡└  ⁴‗᾿PNP ₰Ω╒₯₀ ⁵⁴

⌐╒⌂ Ό  ―₿╒└₡↔ ‴ ῀ ⁵‚  ―᾿

Ό Q4‗ Q7₀  ―∙≤╒ ⁵― NPN ₰Ω╒₯Ό ₀

 ‴ ῀ 

Ὼ’ Ὸ⁮ ⅍≤└₯₰₿₀  ⁴‍‼‚ↄₐ−

╒≤║₈└↨‖ ‚  ⁵―΅⁴ „᾿ ‗

⃰ₐ₡╒ⅎ₀  ⁴ ‖ ( ‚–΅―„ 39

₀ )῀ Ό 0.6 V₀ ῴ⁴‗᾿ ⁵⁮”⃰ₐ₡╒ⅎ

Ό₿╒└₡└ ‴ ῀ ” ‖„᾿ Ό ↓└ ‚ ⁵᾿

 ” ₀  ⁴”„ 2 ” 5 kÝ ‎῾‖ ῀ ₀

ῼ ᾿―‮ Ό  ―‾ ‚  ’΅ ‗₀

 ―ῼ‎ ΅῀ 

ADA4091-2 ℮ↄₐ₰” ₰Ω╒₯‖„᾿ ” ₰Ω╒

₯‗ ‚᾿PNP⅍≤└₯₰₿‗ NPN⅍≤└₯₰₿₀ ‒―΅

‴ ῀‍‎ ᾿ ⅍≤└₯₰₿(Q32‗ Q33)‖„᾿ ‚„⌐

╒⌂ to ⌐╒⌂ ₀  ⁴‍‼‚₪⌐₦₿Ό ↓└‚

 ⁵―΅‴ ῀  

Ό ‴‍„ ” ⌐╒⌂‚ —ῼ‗᾿ ⁵⁮”⅍≤

└₯₰₿„   ‼‴ ῀ ‍Ό‒―᾿ ” „᾿

 ⁵⁮⅍≤└₯₰₿” ( 50 mV)‚’⁯‴ ῀ ₰

Ω╒₯‚„᾿₪⌐₦₿‗ ₐ└↓╒⃰└₰Ὸ⁮ ‴⁴

’₩ₐ└ΌῬ⁯‴ ῀ ”‍‼᾿₡∆₈└↨”₡╒↨└║⌂

╒↨║₩ₐ└„ ‚  ‴ ῀ 
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‗ D6)‖ ῀2 – ” „᾿ ⌐╒⌂‚  ⁴ 2 ”
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─╒₰⅍₨╒₰║℮₭ₐ└ ‖„᾿2 –”₨╒₰₀  ‴

 ῀ADA4091-2 „᾿ ₡∆₈└↨ Ὸ⁮ ⌐╒⌂‴‖”

” ESD ₀ ‒―΅‴ ῀ ⁮‚᾿ Ὸ⁮ ⌐

╒⌂‴‖” 42 V DIAC‾ ‒―΅‴ ( 37)῀ 

 ‍Ό‒―᾿΅ ⁵Ό Ὸ₀ –῾⁴‍‼‚„᾿2 –”

₀  ⁴ ΌῬ⁯‴ ῀  

 

¶ 1῀‍‗ῴ‟᾿±15 V ‖᾿ Ό ⌐╒⌂”

+42 V‴‖ ῼ ‗₀  ‴ ῀ ïV↓└=  ī15 V” ᾿

 ” ( )” +42 V‗„+27 V₀  ‴ ῀ 

¶ 2῀5 kɋ₀ ⁵― ESD ‗ ⌐╒⌂‭ ῼ
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₀ ―+15 V‴‖”+27 V‚⁭⁯ 2.4 mA” Ό  

‴ ῀ ‍Ό‒―᾿DIAC Ό ‚’⁯‴ ῀ADA4091-

2” ₀±5 V‚ ῴ‍ ‚„᾿ī5 V + 42 V = 37 V

‚’⁯‴ ῀‍‎ ᾿+5 V + (5 kɋ Ĭ 5 mA) = 30 V‖ ῀ 

‍Ό‒―᾿ ΅ ‖  ⁴‗Ὼ‚„ ” ˈ

⃰ₐ₡╒ⅎ Ό ‚’⁯‴ ῀ 
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ῼ ⁴ ΌῬ⁯‴ ῀ 
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CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS

(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUI VALENTS FOR

REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

COMPLIANT TO JEDEC STANDARDS MS-012-A A

0
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2
4

0
7

-A

0.25 (0.0098)

0.17 (0.0067)

1.27 (0.0500)

0.40 (0.0157)

0.50 (0.0196)

0.25 (0.0099)
45°

8°

0°

1.75 (0.0688)

1.35 (0.0532)

SEATING
PLANE

0.25 (0.0098)

0.10 (0.0040)

4
1

8 5

5.00 (0.1968)

4.80 (0.1890)

4.00 (0.1574)

3.80 (0.1497)

1.27 (0.0500)
BSC

6.20 (0.2441)

5.80 (0.2284)

0.51 (0.0201)

0.31 (0.0122)

COPLANARIT Y

0.10

 

ᶫ 40.8ɒɱ ȷɠɶɩɵȠȤɆɧȢɱɵɏɁȯɶȶ[SOIC_N] 

ɈɫȤɵɚɅȡ 

(R-8) 

ᾋ : mm (Ȣɱȿ) 

 

₡╒⃰╒║₣ₐⅎ 

Model  Temperature Range  Package Description  Package Option  

ADA4091-2ARZ-R21 ī40ÁC to +125ÁC  8-Lead Standard Small Outline Package [SOIC_N] R-8  

ADA4091-2ARZ-R71 ī40ÁC to +125ÁC  8-Lead Standard Small Outline Package [SOIC_N] R-8  

ADA4091-2ARZ-RL1 ī40ÁC to +125ÁC  8-Lead Standard Small Outline Package [SOIC_N] R-8 

 
1
 Z = RoHS  
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