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         550nA Nanopower, Rail-to-Rail Input/Output Op-amps

GENERAL DESCRIPTION  

The BL3601_3602_3604 operational amplifiers are guaranteed to operate with a single supply voltage as 

low as 1.4V, while drawing 550nA/Amplifier (TYP) of quiescent current. These devices are also designed 

to support rail-to-rail input and output operation. This combination of features supports battery-powered 

and portable applications. The BL3601_3602_3604 have a gain-bandwidth product of 10kHz (TYP) and 

are unity gain stable. These specifications make the operational amplifiers appropriate for low frequency 

applications, such as battery current monitoring and sensor conditioning. The single BL3601 is available 

in Green SOT23-5 packages. The dual BL3602 is available in Green SOP8 ,MSOP8, TDFN8 packages; 

The Quad BL3604 is available in Green SOP14, TSSOP14.They operate over an ambient temperature 

range of -40℃ to +125℃ 

Features 

• Wide Supply Voltage Range: 1.4V to 5.5V 

• Low Offset Voltage: 0.4mV (TYP) 

• Low Quiescent Current: 550nA (TYP) 

• Gain-Bandwidth Product: 10kHz (TYP) 

• Rail-to-Rail Input and Output 

• -40℃ to +125℃ Operating Temperature Range 

• Available in Green SOT23-5, SOP8 ,MSOP8, TDFN8,SOP14,TSSOP14 Packages 

 

Applications 

Wearable Products  

Environment/Gas/Oxygen Sensors 

Battery or Solar Powered Device 

Handsets and Mobile Accessories  

 

Typical reference design 
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Package and ordering information 

MODEL CHANNEL ORDER NUMBER 
PACKAGE 

DESCRIPTION 
PACKAGE OPTION 

BL3601 Single BL3601FR SOT23-5 Tape and Reel,3000 

BL3602 Dual 

BL3602SR SOP8 Tape and Reel,2500 

BL3602DR TDFN8 Tape and Reel,3000 

BL3602MR MSOP8 Tape and Reel,3000 

BL3604 Quad 
BL3604TR TSSOP14 Tape and Reel,3000 

BL3604SR SOP14 Tape and Reel,2500 

 

Pin Configuration 
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Absolute Maximum Ratings 

 

Condition Min Max 

Power Supply Voltage (VDD to Vss) -0.5V +6V 

Analog Input Voltage (IN+ or IN-) Vss-0.3V VDD+0.5V 

PDB Input Voltage Vss-0.3V +6V 

Operating Temperature Range -40°C +125°C 

Junction Temperature +160°C 

Storage Temperature Range -55°C +150°C 

Lead Temperature (soldering, 10sec) +260°C 

Package Thermal Resistance (TA=+25℃) 

SOP-8, θJA 125°C/W 

MSOP-8, θJA 216°C/W 

SOT23-5, θJA 190°C/W 

SC70-5, θJA 333°C/W 

ESD Susceptibility 

HBM 5KV 
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Electrical Characteristics 

(At VS = +5V, RL = 1MΩ connected to VS/2, VCM = +VS/2 and VOUT = VS/2, unless otherwise noted.) 

 

 

 

 

 

 

 

 

 

 

PARAMETER SYMBOL CONDITIONS 
 BL3601/3602/3604 

MIN TYP MAX UNITS 

 INPUT CHARACTERISTICS  

Input Offset Voltage  VOS VCM = VS/2   0.4 2 mV 

Input Bias Current  IB    1  pA 

Input Offset Current  IOS    1  pA 

Common-Mode Voltage Range  VCM VS = 5.5V  (-VS) - 0.1  (+VS) + 0.1 V 

Common-Mode Rejection Ratio  CMRR 
VS = 5V, VCM = -0.1V to 2.5V 75 84  

dB 
VS = 5V, VCM = -0.1V to 5.1V 60 83  

Open-Loop Voltage Gain  AOL 
Vs=1.4V, RL = 50kΩ, VO = Vs-0.1V  75 85  

dB 
Vs=5V, RL = 50kΩ, VO = Vs-0.1V 80 95  

Input Offset Voltage Drift  ΔVOS/ΔT  VCM = +VS/2, -40℃ ≤ TA ≤ +125℃  2.5  μV/℃ 

 OUTPUT CHARACTERISTICS  

Output Voltage Swing from Rail  

VOH 
Vs=1.4V, RL = 50kΩ 

1.390 1.395  V 

VOL  4.5 10 mV 

VOH 
Vs=5V, RL = 50kΩ 

4.995 4.997  V 

VOL  3.5 10 mV 

Short Circuit Current ISOURCE Vs=5V 30 32  mA 

 POWER SUPPLY  

Operating Voltage Range  
   1.4   V  

   5.5   V  

Power Supply Rejection Ratio  PSRR  VS = +1.4V to +5.5V, VCM = +0.5V  80 90  dB  

Quiescent Current / Amplifier  IQ  VS = 5.5V, VCM = 2.75V  550   nA  

 DYNAMIC PERFORMANCE (CL = 100pF)  

Gain-Bandwidth Product  GBP    10  KHz  

Slew Rate  SR  G = +1, 2V Output Step   3  V/ms  

Phase Margin PM +VS = 1.4V to 5.5V  55  ° 

Input Voltage Noise  +VS = 5.0V, f = 0.1Hz to 10Hz  3.5  µVP-P 

Input Voltage Noise Density  +VS = 5.0V, f = 1kHz  100  HznV /  
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Typical Performance characteristics  

TA = +25°C, +VS = +1.4V to +5.0V, -VS = GND, VCM = +VS/2, VOUT ≈ +VS/2 and RL = 1MΩ to +VS/2, CL = 60pF, unless otherwise noted. 

 

Large Signal Inverting Pulse Response                    Large Signal Non-Inverting Pulse Response 

     
Small Signal Inverting Pulse Response                   Small Signal Non-Inverting Pulse Response 

     
No Phase Reversal                                       Slew Rate 
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Package Information 

MSOP8 
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SOP8 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

BL3601/BL3602/BL3604 

                                        8 / 11                               V1.2 

SOT23-5 
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TSSOP14 

 

 

 

 



 

BL3601/BL3602/BL3604 

                                        10 / 11                               V1.2 

SOP14 
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TDFN8  

        

 
 

 


