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Figure 2.Typical Audio Amplifier Application Circuit (MSOP and WCSP) 

 

ORDERING INFORMATION 
P/N TEMP RANGE PIN-PACKAGE GAIN(dB) 

ft690D -40°C to +85°C 10pin DFN Adj. 

ft690M -40°C to +85°C 8pin MSOP Adj. 

Ft690W -40°C to +85°C 9pin WCSP Adj. 
Ordering Information continued at end of data sheet. 
Pin Configurations and Selector Guide appear at end of data sheet. 
 

ABSOLUTE MAXIMUM RATINGS 
 Unit 
Supply voltage, VDD 6.0 V 
Storage Temperature −65°C to +150°C 

Input Voltage −0.3V to VDD +0.3V 

Power Dissipation Internally Limited 

ESD Susceptibility 2000V 

Junction Temperature 150°C 

θJC (MSOP) 56°C/W 

θJA (MSOP) 190°C/W 

θJC (WCSP) 180°C/W 

θJA (DFN) 63°C/W 

θJC (DFN) 12°C/W 

Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds 260°C 
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RECOMMENDED OPERATING CONDITIONS 
  MIN        YP      MAX UNIT 

Supply voltage, VDD  2.5                  5.5 V 
High-level input voltage, VIH SHUTDOWN 2 V 

Low-level input voltage, VIL SHUTDOWN                      0.8 V 

Common-mode input voltage, VIC VDD = 2.5 V, 5.5 V, CMRR ≤ -60 dB 0.5               VDD-0.8 V 

Operating free-air temperature, TA  -40                  85 °C 

Load impedance, ZL  6.4                  8 Ω 

 

ELECTRICAL CHARACTERISTICS 
VDD=5V  TA=25°C 
Symbol Parameter Conditions Typical Limit Units(Limits)

VIN=0V, IO=0A, No Load 2.5 7 mA (max) 
IDD Quiescent Power Supply Current 

VIN=0V, IO=0A, 8 Ω Load 3 10 mA (max) 
ISD Shutdown Current VSD= VSD MODE (WCSP only) 0.1 2.0 μA (max) 
VSDIH Shutdown Voltage Input High VSD MODE = VDD 1.5  V 
VSDIL Shutdown Voltage Input Low VSD MODE = VDD 1.3  V 
VSDIH Shutdown Voltage Input High VSD MODE = GND 1.5  V 
VSDIL Shutdown Voltage Input Low VSD MODE = GND 1.3  V 
VOS Output Offset Voltage  7 50 mV (max) 

9.7 K Ω (max) 
ROUT Resistor Output to GND  8.5 

7.0 K Ω (min) 
Output Power (8 Ω) THD+N=1% (max); f=1kHz 1.25 0.9 W (min) 

PO 
(4Ω) THD+N=1% (max); f=1kHz 2  W 

TWU Wake-up time  130  Ms 
THD+N Total Harmonic Distortion+Noise PO = 0.5Wrms; f=1kHz 0.2  % 

PSRR Power Supply Rejection Ratio 
Vripple=200mV sine p-p  
Input terminated with 10 Ω 

66(f=217Hz) 
76(f=1kHz) 

55 dB (min) 

 
VDD=3V  TA=25°C 
Symbol Parameter Conditions Typical Limit Units(Limits)

VIN=0V, IO=0A, No Load 1.6 7 mA (max) 
IDD Quiescent Power Supply Current 

VIN=0V, IO=0A, 8 Ω Load 2 9 mA (max) 
ISD Shutdown Current VSD= VSD MODE (WCSP only) 0.1 2.0 μA (max) 
VSDIH Shutdown Voltage Input High VSD MODE = VDD 1.1  V 
VSDIL Shutdown Voltage Input Low VSD MODE = VDD 0.9  V 
VSDIH Shutdown Voltage Input High VSD MODE = GND 1.3  V 
VSDIL Shutdown Voltage Input Low VSD MODE = GND 1.0  V 
VOS Output Offset Voltage  7 50 mV (max) 

9.7 K Ω (max) 
ROUT Resistor Output to GND  8.5 

7.0 K Ω (min) 
Output Power (8 Ω) THD+N=1% (max); f=1kHz 425  mW 

PO 
Output Power (4 Ω) THD+N=1% (max); f=1kHz 600  mW 

TWU Wake-up time  80  Ms 
THD+N Total Harmonic Distortion+Noise PO = 0.25Wrms; f=1kHz 0.1  % 

PSRR Power Supply Rejection Ratio 
Vripple=200mV sine p-p  
Input terminated with 10 Ω 

66(f=217Hz) 
76(f=1kHz) 

55 dB (min) 
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VDD=2.6V  TA=25°C 
Symbol Parameter Conditions Typical Limit Units(Limits)

VIN=0V, IO=0A, No Load 1.5  mA (max) 
IDD Quiescent Power Supply Current 

VIN=0V, IO=0A, 8 Ω Load 2  mA (max) 
ISD Shutdown Current VSD= VSD MODE (WCSP only) 0.1  μA (max) 
VSDIH Shutdown Voltage Input High VSD MODE = VDD 1.0  V 
VSDIL Shutdown Voltage Input Low VSD MODE = VDD 0.9  V 
VSDIH Shutdown Voltage Input High VSD MODE = GND 1.2  V 
VSDIL Shutdown Voltage Input Low VSD MODE = GND 1.0  V 
VOS Output Offset Voltage  5 50 mV (max) 

9.7 K Ω (max) 
ROUT Resistor Output to GND  8.5 

7.0 K Ω (min) 
Output Power (8 Ω) THD+N=1% (max); f=1kHz 300  mW 

PO 
Output Power (4 Ω) THD+N=1% (max); f=1kHz 400  mW 

TWU Wake-up time  70  Ms 
THD+N+N Total Harmonic Distortion+Noise PO = 0.15Wrms; f=1kHz 0.1  % 

PSRR Power Supply Rejection Ratio 
Vripple=200mV sine p-p  
Input terminated with 10 Ω 

66(f=217Hz)
76(f=1kHz) 

55 dB (min) 

 

PIN DESCRIPTION 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

DFN Package MSOP Package 

Top View 
Order Number ft690D 

Top View 
Order Number ft690M 

WCSP Package 

Top View 
Order Number ft690W 
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Package DFN MSOP WCSP 

Shutdown Mode Selectable Low Low 

Typical Power Output at 5V, 

1% THD+N 
2W (RL=4) 1.25W (RL=8Ω) 1.25W (RL=8) 

A SD_MODE select pin determines the Shutdown Mode for the DFN package, whether it is an Asserted High or an Asserted Low device, 
to activate shutdown. 
The SD_MODE select pin is with the MSOP and WCSP packaged devices, shutdown occurs only with an low assertion. 
 

Typical Performance Characteristics  
LD and MH Specific Characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

THD+N+N vs Frequency
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THD+N+N vs Output Power
Vdd=5V, RL=8Ω , f=1KHz

0.01

0.1

1

10

0.01 0.1 1 10

Output Power (W)

TH
D

+N
 (%

)

THD+N+N vs Output Power
Vdd=3V, RL=8Ω , f=1KHz

0.01

0.1

1

10

0.01 0.1 1

Output Power (W)

TH
D

+N
 (%

)

THD+N+N vs Frequency
Vdd=2.6V, RL=8Ω, Po=0.15W

0.01

0.1

1

10

10 100 1000 10000 100000

Frequency (Hz)

TH
D

+N
 (%

)

                    
                                             
                          



ft690_DS_2.1                                                                          

ft690- 0502273076                                                                          7     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THD+N+N vs Output Power
Vdd=2.6V, RL=8Ω, f=1KHz
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PSRR vs Frequency
Vdd=5V, RL=8Ω , Input=10Ω
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Power Dissipation vs Output Power
Vdd=5V, RL=8Ω
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Power Dissipation vs Output Power
Vdd=3V, RL=8Ω
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Frequency Response vs Input Capacitor Size
Vdd=5V, RL=8Ω, Cap=0.44uF
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PHYSICAL DIMENSIONS 
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Figure 5. DFN Package Physical Dimension 
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Figure 6. MSOP Package Physical Dimension 

 

  
Figure 7. WCSP Package Physical Dimension
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IMPORTANT NOTICE 
1. Disclaimer:  The information in document is intended to help you evaluate this product.  Fangtek, Inc. makes no warranty, 
either expressed or implied, as to the product information herein listed, and reserves the right to change or discontinue work on 
this product without notice. 

2. LIFE SUPPORT POLICY: FANGTEK’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN 
LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND 
GENERAL COUNSEL OF FANGTEK INC. As used herein 

Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform when properly used in accordance with instructions for use provided in the labeling, 
can be reasonably expected to result in a significant injury to the user. 

A critical component is any component of a life support device or system whose failure to perform can be reasonably expected 
to cause the failure of the life support device or system, or to affect its safety or effectiveness. 

3. FANGTEK ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR INJURY THAT 
MAY RESULT FROM MISAPPLICATIONS OR IMPROPER USE OR OPERATION OF ITS PRODUCTS 

4. FANGTEK MAKES NO WARRANTY OR REPRESENTATION THAT ITS PRODUCTS ARE SUBJECT TO INTELLECTUAL 
PROPERTY LICENSE FROM FANGTEK OR ANY THIRD PARTY, AND FANGTEK MAKES NO WARRANTY OR 
REPRESENTATION OF NON-INFRINGEMENT WITH RESPECT TO ITS PRODUCTS. FANGTEK SPECIFICALLY 
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM OR RELATED TO THE 
PRODUCTS’ INFRINGEMENT OF ANY THIRD PARTY’S INTELLECTUAL PROPERTY RIGHTS, INCLUDING PATENTS, 
COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY. 

5. THE INFORMATION IN THIS DOCUMENT IS MERELY TO INDICATE THE CHARACTERISTICS AND PERFORMANCE 
OF FANGTEK PRODUCTS. FANGTEK ASSUMES NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS 
OR OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE DOCUMENT PRESENTED HEREIN. 
FANGTEK MAKES NO WARRANTY WITH RESPECT TO ITS PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT 
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR USE AND TITLE. 

6. Trademarks: The company and product names in this document may be the trademarks or registered trademarks of their 
respective manufacturers.  Fangtek is trademark of Fangtek, Inc. 

CONTACT INFORMATION 
20823 Stevens Creek Blvd,.             N. 2/F., 2 Lane 690, Bibo Rd. 
Suit 300 Cupertino,                    Zhangjiang Hi-tech Park, Pudong Dist. 
CA 95014, USA                     Shanghai, China 201203 
Tel: +1-408-996-1098                   Tel: +86-21-5027-1868 
Fax: +1-408-996-0339                 Fax: +86-21-5027-1869 
Email: info@fangtek.com             Email: info@fangtek.com.cn 
 
 

                    
                                             
                          


