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MAS9118 
Buzzer DAC Interface 

 
• Excellent Frequency Response 
• High Efficiency 8 Ohms Driver 
• Serial Interface 
• Separate Voltages at Interface and 

Driver 
 
 
 
DESCRIPTION 
 
MAS9118 is a high performance analog interface 
for buzzer or small loudspeaker. It employs new 
circuit structures, which provide a possibility to play 
high quality speech or music by using low cost 
buzzer or miniature speaker. The driver has 
excellent power efficiency due to class-D operation 

and provides high sound pressure due to balanced 
outputs. The interface is used as any eight bit DAC, 
just by loading the signal to the input register at 
regular time intervals. 
 

FEATURES      APPLICATION 
• Excellent Frequency Response 
• MSOP Package 
• No External Components 
• Easy to Use 

• Cellular Phones 
• Toys 
      

 

BLOCK DIAGRAM 

 
 
 

 

This is preliminary information on a new 
product under development. Micro Analog 
Systems Oy reserves the right to make any 
changes without notice. 
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PIN CONFIGURATION 

 
 

 
PIN DESCRIPTION 
    
Pin Name Pin Type Function 
DIN 1 DI Data Input of the Serial Interface 
CCLK 2 DI Clock Input of the Serial Interface 
XCS 3 DI Chip Select of the Serial Interface, sets the data sampling 

frequency 
VSS 4 P Ground 
MCLK 5 DI Master Clock Input 
OUTN 6 AO Negative Output for the Buzzer 
VDD 7 P Positive Power Supply 
OUTP 8 AO Positive Output for the Buzzer 
XRESET 9 DI Reset and Power-down, Active Low 
VDDI 10 AI Input Signal High Reference Voltage 
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GENERAL DESCRIPTION 
 
Main features 
 
The data path of MAS9118 consists of level shifters, 
serial interface, interpolating digital to analog 
converter (DAC) and balanced output driver (H-
bridge). 
 
MAS9118 produces PWM (pulse width modulated) 
output signal according to the digital input data 
sourced through DIN. Because of the PWM output 
(class-D amplifier) there is no need for external 
capacitors between MAS9118 output and load 
element (no DC voltage at output). 
 
The amplifier has excellent power efficiency due to 
class-D operation. The driver distortion 
characteristic is load insensitive.  
 
The buzzer is driven in an H-bridge. The driver 
balanced outputs double the voltage, which is 
advantageous for portable devices with low voltage. 
 
The device enters to a power-down mode after 
power-on reset or when XRESET pin is low or when 
master clock is stopped. Even though the device is 
internally reset at start-up it is recommended to 
keep XRESET low when switching powers on and 
rise XRESET signal up later (a few ms after powers 
are switched on). Output pins (OUTP, OUTN) are 
connected to ground voltage (VSS) at power-down 
mode to prevent some times harmful DC bias at 
output. 
 
Interfaces 
 
There are level shifters in the input (MCLK, CCLK, 
DIN, XCS). Input level shifting provides the 
possibility to use lower signal levels for device 
control and higher signal level for buzzer driver, 
which enables higher voltage to buzzer. The 

operating voltage of the driving circuit should be 
connected to VDDI, which is a reference level for 
control signals.  
 
The input signal is written into the internal register 
via the asynchronous serial interface. Serial 
interface consists of an input pin for data (DIN), chip 
select pin (XCS) and control clock (CCLK). 
 
CCLK has to be pulsed eight times while XCS is low 
to shift the data in. The data is shifted into the serial 
input register when 8 CCLK pulses has occurred 
after XCS falling edge. When the eighth rising edge 
comes the data is re-synchronized with MCLK and 
passed to the DAC. XCS has to be set high before 
next data can be read in (data read is started by 
XCS falling edge). Input data read is cancelled if 
XCS is set high before all 8 data bits has been read 
in, and old data remains to device output. 
 
The serial data word length is 8 bits and it is  
2-complement with MSB first. The data (word) rate 
(XCS falling edge -frequency), which is the device 
output sampling frequency, should be in the range 
of 8 to 80 kHz for good audio quality. 
 
The master clock (MCLK) is used for the on-chip 
sigma-delta modulator, which truncates the 8-bit 
input signal to 1-bit representation. The MCLK is 
used as a DAC output sampling frequency. To 
minimize jitter, MCLK should be integer multiple of 
the sampling frequency (XCS frequency). 
 
Since CCLK and MCLK are allowed to be  
asynchronous, double buffering for input data is 
used to guarantee correct operation in all 
conditions. 
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ABSOLUTE MAXIMUM RATINGS 
 
Parameter Symbol Conditions Min Max Unit 
Positive Supply  VDD, VDDI   6.0 V 
Negative Supply  VSS   -0.3 V 
Voltage at Any Digital Input    VSS-1 to VCC+1 V 
Storage Temperature   -65 +150 oC 
ESD Protection    2000 V 
Latch-up Current    ±100 mA 
Note: Short circuit connection between OUTP/OUTN pins may destroy the device. 
 
RECOMMENDED OPERATION CONDITIONS 

 
Parameter Symbol Conditions Min Typ Max Unit 
Positive Supply  VDD  2.5 3.6 5.5 V 

Voltage of the Input Signal VDDI  1.5 1.8 VDD V 

Ambient Temperature Ta  -40  +85 oC 

Standby Current Istby no load, zero input  1.0 5.0 mA 

Active Current Idd 8 Ohm load, DIN=1 kHz 0dB 
sine 

VDD=2.5V 
VDD=3.6V 
VDD=5.5V 

 
 
 

tbd 

 
 

86 
142 
240 

 
 
 

tbd 
 

 
 

mA 
mA 
mA 

Power Down Leakage 
Current, Ext. Reset 

Ipd1 XRESET=low, MCLK active  21 100 µA 

Power Down Leakage 
Current, Clock Reset 

Ipd2 MCLK=low  0.1  µA 

Master Clock Frequency fMCLK  0.5 1 3 MHz 

 
ELECTRICAL CHARACTERISTICS 
 
◆ Analog Characteristics 
AC Characteristics 
 
Amplitude Response 

 
(VDD=+3.6V, VDDI=+1.8V, VSS=0V, FXCS=62.5kHz, FMCLK=1000kHz, FCCLK=1000 kHz, Ta=+25 oC unless otherwise noted)

Parameter Symbol Conditions Min Typ Max Unit 

Absolute Gain Error at 1 kHz Gabs   0.1  dB 

Gain Variation with Frequency Gaf Relative to Gabs, f=0…8kHz  0.01  dB 

Gain Variation with Signal Level Gal Relative to Gabs 0…-12dB  0.5  dB 

Gain Variation with 
Temperature 

Gat   0.01  dB 
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ELECTRICAL CHARACTERISTICS 
 
Phase Response 

(VDD=+3.6V, VDDI=+1.8V, VSS=0V, FXCS=62.5kHz, FMCLK=1000kHz, FCCLK=1000 kHz, Ta=+25 oC unless otherwise noted)
Parameter Symbol Conditions Min Typ Max Unit 

Absolute Group Delay Gda f=1.0 kHz, from rising edge of 
XCS or 8th CCLK 

 2  µs 

Group Delay Distortion Gdr f=0…20kHz, relative to Gda  0  ms 

 
Noise and Distortion 

(VDD=+3.6V, VDDI=+1.8V, VSS=0V, FXCS=62.5kHz, FMCLK=1000kHz, FCCLK=1000 kHz, Ta=+25 oC unless otherwise noted)
Parameter Symbol Conditions Min Typ Max Unit 

Signal to Noise and Distortion 
Ratio 

SNR f=1kHz, A-weight 
 

100 kOhm load: 
DIN=-1dB 
DIN=-3dB 
DIN=-6dB 

 
8 Ohm load: 
DIN=-1dB 
DIN=-3dB 
DIN=-6dB 

  
 
 

45 
46 
47 

 
 

42 
43 
44 

  
 
 

dB 
dB 
dB 

 
 

dB 
dB 
dB 

 
Serial Interface Timing Characteristics 
 

Parameter Symbol Conditions Min Typ Max Unit 

Frequency of CCLK FCCLK    13 MHz 

Period of CCLK high TWHC Measured from VIH to VIH 35   ns 

Period of CCLK low TWLC Measured from VIL to VIL 35   ns 

Rise time of CCLK TRC Measured from VIL to VIH   10 ns 

Fall time of CCLK TFC Measured from VIH to VIL   10 ns 

Hold time, CCLK high to XCS low THCSH  10   ns 

Setup time, XCS low to CCLK high TSSLCH  20   ns 

Setup time, valid DIN to CCLK high TSDCH  5   ns 

Hold time, CCLK high to invalid CI THCHD  10   ns 

Hold time, 8th CCLK high to XCS high THLCHS  15   ns 

 

1 2 3 4 5 6 7 8
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ELECTRICAL CHARACTERISTICS 
 
 
 
◆ Digital Characteristics 
DC Characteristics 
 

 
(VDD=+3.6V, VDDI=+1.8V, VSS=0V, FXCS=62.5kHz, FMCLK=1000kHz, FCCLK=1000 kHz, Ta=+25 oC unless otherwise noted)

Parameter Symbol Conditions Min Typ Max Unit 

Input Low Voltage VIL All Digital Inputs, DC -0.3  0.3* 
VDDI 

V 

Input High Voltage VIH All Digital Inputs, DC 0.7* VDDI   V 

Input Low Current IL Any Digital Input, GND<Vin<VIL -10  10 µA 

 
 
APPLICATION INFORMATION 
 
Typical application setup is shown below. 
Microcontroller is controlling MAS9118 using DIN, 
CCLK and XCS. The microcontroller power supply 
is regulated voltage, which is lower than the battery 
voltage. 
 

MAS9118 output drivers are directly connected to 
the battery voltage.The buzzer or loudspeaker can 
be directly connected between MAS9118 positive 
(OUTP) and negative (OUTN) outputs. The 
MAS9118 chip will automatically connect these 
outputs to VSS when chip is at power-down mode. 
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PACKAGE (MSOP10) OUTLINES  

 
 
 
 

Dimension Min Typical Max Unit 
A 0.95 1.00 1.10 mm 
A1 0.05 0.10 0.15 mm 
D 2.90 3.00 3.10 mm 
E 4.75 4.90 5.05 mm 
E1 2.90 3.00 3.10 mm 
t2 0.33 0.41 0.49 mm 
b 0.15 0.23 0.30 mm 
L1  0.95  BSC 
e  0.50  BSC 
S  0.50  BSC 

Dimensions are in accordance with Jedec standard MO-187 (excluding pitch). 

e S

E1

A1
D

A

b

E

t2

L1
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ORDERING INFORMATION 
 
Product Code Product Package Comments 
MAS9118ASMB-T Buzzer DAC Interface MSOP10 Tape and Reel 

 
 

LOCAL DISTRIBUTOR 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
MICRO ANALOG SYSTEMS OY CONTACTS 
 
Micro Analog Systems Oy 
Kamreerintie 2, P.O. Box 51 
FIN-02771 Espoo, FINLAND 

Tel. +358 9 80 521 
Fax +358 9 805 3213 
http://www.mas-oy.com 

 
 
NOTICE 
Micro Analog Systems Oy reserves the right to make changes to the products contained in this data sheet in order to improve the design or 
performance and to supply the best possible products. Micro Analog Systems Oy assumes no responsibility for the use of any circuits shown 
in this data sheet, conveys no license under any patent or other rights unless otherwise specified in this data sheet, and makes no claim that 
the circuits are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Micro Analog 
Systems Oy makes no claim or warranty that such applications will be suitable for the use specified without further testing or modification. 
 
 



 
专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训课程列表：http://www.edatop.com/peixun/rfe/129.html 

 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系

统设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又

全面地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设

计方面的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技

术能力，把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家...

课程网址： http://www.edatop.com/peixun/ads/13.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的HFSS培训教程套装，可以帮助您从零开始，全面深入学习HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 

 

` 



 

 

 

 

 
专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com 

CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助您快

速学习掌握如何使用 HFSS 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz线圈天线的工作原理、

设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的具体

操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。通过

该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及其匹

配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 

 
 

专注于微波、射频、天线设计人才的培养 

官方网址：http://www.edatop.com 易迪拓培训 
淘宝网店：http://shop36920890.taobao.com 


