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The Future of Analog IC Technology

 
DESCRIPTION 
The MP8104 is a rail-to-rail output, operational 
amplifier in a TSOT-23 package with Industry 
standard pin-out. This amplifier provides 
400KHz bandwidth while consuming an 
incredibly low 11µA of supply current. The 
MP8104 can operate with a single supply 
voltage as low as 1.8V. 

 

FEATURES 
 Single Supply Operation: 1.8V to 5.5V 
 TSOT23-5 Package 
 400KHz Gain Bandwidth 
 11µA Supply Current 
 Rail-to-Rail Output 
 Unity-Gain Stable 
 Input Common Mode to Ground 
 Drives Up to 1000pF of Capacitive Loads 

APPLICATIONS 
 Portable Equipment 
 PDAs 
 Pagers 
 Cordless Phones 
 Handheld GPS 
 Consumer Electronics 

“MPS” and “The Future of Analog IC Technology” are Registered Trademarks of 
Monolithic Power Systems, Inc. 
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PACKAGE REFERENCE 
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Part Number* Package Temperature 

MP8104DJ TSOT23-5 –40C to +85C 

* For Tape & Reel, add suffix –Z (eg. MP8104DJ–Z) 
For Lead Free, add suffix –LF (eg. MP8104DJ–LF–Z) 

ABSOLUTE MAXIMUM RATINGS (1) 
Supply Voltage (V+ to V-) ......................... +6.0V 
Differential Input Voltage (VIN+ – VIN–) ....... +6.0V 
Input Voltage (VIN+ – VIN–) .. VIN+ + 0.3V, VIN– – 0.3V 

Recommended Operating Conditions (2) 
Supply Voltage ........................... +1.8V to +5.5V 
Operating Temperature ............. –40C to +85C 

Thermal Resistance (3) θJA θJC 
TSOT23-5 .............................. 220 .... 110 .. C/W 

Notes: 
1) Exceeding these ratings may damage the device. 
2) The device is not guaranteed to function outside of its 

operating conditions. 
3) Measured on approximately 1” square of 1 oz copper. 

 

ELECTRICAL CHARACTERISTICS 
V+ = +5V, V- = 0V, VCM = V+/2, RL = 10kΩ, TA = +25C, unless otherwise noted. 

Parameter Symbol Condition Min Typ Max Units 

Input Offset Voltage VOS  –5 1 +5 mV 

Input Offset Voltage Temp 
Coefficient 

   15  µV/C 

Input Bias Current (4) IB   2  pA 

Input Offset Current (4) IOS   0.2  pA 

Input Voltage Range VCM CMRR > 60dB 0  3.8 V 

Common-Mode Rejection 
Ratio 

CMRR 0 < VCM < 3.5V  82  dB 

Power Supply Rejection Ratio PSRR 
Supply Voltage change of 
1.0V 

 80  dB 

Large Signal Voltage Gain AVOL 
RL = 100kΩ,  
VOUT = 5.0 Peak to Peak 

60 88  dB 

Maximum Output Voltage 
Swing 

VOUT RL = 10kΩ  (V+) – 23mV   V 

Minimum Output Voltage 
Swing 

VOUT RL = 10kΩ  (V–) + 19mV  V 

Gain-Bandwidth Product (4) GBW 
RL = 200kΩ,CL = 2pF,  
VOUT = 0 

 400  KHz 

–3dB Bandwidth (4) BW 
AV = 1, CL = 2pF,  
RL = 1MΩ 

 1  MHz 

Slew Rate (4) SR 
AV = 1, CL = 2pF,  
RL = 1MΩ 

 0.2  V/µs 

Short Circuit Current ISC 
Source  20  mA 

Sink  20  mA 

Supply Current  No Load  11 20 µA 

Note: 
4) Guaranteed by design. 
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PIN FUNCTIONS 
Pin # Name Description 

1 OUT Output. 

2 V- Ground or Supply Return Pin. 

3 IN+ Non-Inverting Input. 

4 IN- Inverting Input. 

5 V+ Supply Voltage. 

 

TEST CIRCUITS 
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           The gain Av = 1 + RFB/RIN. 
           For unity gain, remove RIN and short RFB.
           Open S3 for negative gain. Input signal to RF(-Av) connector.
           The gain Av = -RFB/RIN.
           S1 and S2 are switches for possible resistor and capacitor load
           connections.
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Figure 1—AC Test Circuit 
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TEST CIRCUITS (continued) 
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Figure 2—Positive Power Supply Rejection Ratio Measurement 
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TYPICAL PERFORMANCE CHARACTERISTICS 

TA = +25C, unless otherwise noted. 

SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)

COMMON MODE VOLTAGE (V) SUPPLY VOLTAGE (V)
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 

TA = +25C, unless otherwise noted. 
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Close-Loop Unity Gain
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 

TA = +25C, unless otherwise noted. 

 

INPUT
50mV/div.

OUTPUT
50mV/div.

INPUT
50mV/div.

OUTPUT
50mV/div.

INPUT
100mV/div.

OUTPUT
200mV/div.

INPUT
50mV/div.

OUTPUT
200mV/div.

INPUT
50mV/div.

OUTPUT
50mV/div.

INPUT
50mV/div.

OUTPUT
50mV/div.

INPUT
100mV/div.

OUTPUT
100mV/div.

INPUT
50mV/div.

OUTPUT
50mV/div.
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 

TA = +25C, unless otherwise noted. 

 

OUTPUT
100mV/div.

INPUT
1V/div.

OUTPUT
2V/div.

1ms/div.

1ms/div. 1ms/div. 1ms/div.

INPUT
0.5V/div.

OUTPUT
1V/div.

INPUT
0.5V/div.

OUTPUT
1V/div.

INPUT
0.5V/div.

 OUTPUT
0.5V/div.

OUTPUT
200mV/div.
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APPLICATION INFORMATION 
Power Supply Bypassing 
Regular supply bypassing techniques are 
recommended. A 10µF capacitor in parallel with 
a 0.1µF capacitor on both the positive and 
negative supplies is ideal. For the best 
performance, all bypassing capacitors should  

 

be located as close to the op amp as possible 
and all capacitors should be low ESL 
(Equivalent Series Inductance) and low ESR 
(Equivalent Series Resistance). Surface mount 
ceramic capacitors are ideal.

 
 
TYPICAL APPLICATION CIRCUIT 
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OUTPUT1

OUTPUT2

200pF

MP8104

MP8104

Q1
NPN

VCC/2

VCC

Notes: 
1) The control voltage VIN is wide, 0 < VIN < VCC - 1V
2) The switch frequency can be changed by adjusting R and C.

VIN R

C

 

Figure 3—Voltage Controlled Frequency Circuit
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PACKAGE INFORMATION 

TSOT23-5 
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3) PACKAGE WIDTH DOES NOT INCLUDE INTERLEAD FLASH
    OR PROTRUSION.
4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING)
    SHALL BE 0.10 MILLIMETERS MAX.
5) DRAWING CONFORMS TO JEDEC MO-193, VARIATION AA.
6) DRAWING IS NOT TO SCALE.

0.30
0.500o-8o

0.25 BSC
GAUGE PLANE

2.60
TYP

1.20
TYP

0.95
BSC

0.60
TYP

SEE DETAIL "A"

DETAIL �A�  

 



 

Общество с ограниченной ответственностью  «МосЧип»   ИНН 7719860671 / КПП 771901001                                                                                                                                                     
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Данный компонент на территории Российской Федерации 

Вы можете приобрести в компании MosChip. 

    

   Для оперативного оформления запроса Вам необходимо перейти по данной ссылке: 

      http://moschip.ru/get-element 

   Вы  можете разместить у нас заказ  для любого Вашего  проекта, будь то 
серийное    производство  или  разработка единичного прибора.   
 
В нашем ассортименте представлены ведущие мировые производители активных и 
пассивных электронных компонентов.   
 
Нашей специализацией является поставка электронной компонентной базы 
двойного назначения, продукции таких производителей как XILINX, Intel 
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits, 
Amphenol, Glenair. 
 
Сотрудничество с глобальными дистрибьюторами электронных компонентов, 
предоставляет возможность заказывать и получать с международных складов 
практически любой перечень компонентов в оптимальные для Вас сроки. 
 
На всех этапах разработки и производства наши партнеры могут получить 
квалифицированную поддержку опытных инженеров. 
 
Система менеджмента качества компании отвечает требованиям в соответствии с  
ГОСТ Р ИСО 9001, ГОСТ РВ 0015-002 и ЭС РД 009 
 
 

      

            Офис по работе с юридическими лицами: 
 

105318, г.Москва,  ул.Щербаковская д.3, офис 1107, 1118, ДЦ «Щербаковский» 
 
Телефон: +7 495 668-12-70 (многоканальный) 
 
Факс: +7 495 668-12-70 (доб.304) 
 
E-mail: info@moschip.ru 
 
Skype отдела продаж: 
moschip.ru 
moschip.ru_4 
              

moschip.ru_6 
moschip.ru_9 
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