
 ANALYZER SYSTEM 

 

集 R&D 和 QC 应用于一体的统一框架 

dB-Lab Version 210 ҭ  QC Version 6 

功能  好处 

¶ 模块化硬件平台 
KLIPPEL Analyzer 3 (KA3) 

 
¶ 经济高效且灵活的硬件解决方案可

以满足您的应用需求  

¶ 结合了 R&D 和生产线终端测试应用

软件 
 
¶ 从蓝本制作到大规模生产都使用相

同的软件 

¶ 利用 KA3 硬件性能开发了新软件模

块（LSI3、QC 6）  
 
¶ 更多功能性 – 无论是专家还是操作

员使用简便 

¶ 多通道测试  
¶ 满足终端测试的特殊性（快速、灵

敏、稳健）  

¶ 支持现有硬件（DA2、PA、PM8）  
¶ 为可靠的长期测试解决方案提供安

全投资 

¶ 完全兼容现有数据和测试设置   ¶ 轻松交换测试设置和数据 

¶ 可支持使用 Klippel Controlled Sound  
¶ 用于设计、测量和 DSP 处理的工具

套件 

  

QCR&DdB-Lab 

210 



WHAT'S NEW IN KLIPPEL ANALYZER SYSTEM - DB-LAB 210 & QC 6 

 

主要更新 dB-Lab 210.560 / QC 6.2 – 2019 年 4 月 

新 KLIPPEL 软件模组 

¶ TFA – 时频分析（Time Frequency Analysis）：在时域和频域分析音频信号；3D 缺陷分析（异音

Rub&Buzz）；找出信号中的谐振（房间模式、摇摆模态）。提供的数据分析包含小波分析、听

觉滤波器组分析以及短时傅里叶变换分析。典型结果包括频谱图、瀑布图以及群延迟图等。 

¶ LAA – 实时音频分析仪（Live Audio Analyzer）: 使用音乐或者标准信号评估无源和有源系统；失

真分析；时域及频域的全时和长时监控（p, V, I, X）。  

¶ L-SIM  – 线性集中参数仿真（Linear lumped parameter simulation）（预发行版）：提供响应、传

递函数、阻抗、效率以及电压灵敏度等结果；可运用一般箱体类型和复负载；提供几何尺寸输

入。 

¶ NFS – 近场扫描仪（Near Field Scanner）- 障板测试扩展：使用 NFS 测试安装在障板上喇叭的半

空间方向性。提供 3D 空间中任一点的声功率和 SPL。 

¶ ISC – 现场房间补偿（In-situ Room Compensation）：消除测量环境（一般房间、测试箱或消声）

的影响，以实现准确的低频或无干扰失真测量。 

¶ MTON – 多音测试（Multi-tone Measurement）（预发行版）：Multi-tone Measurement (Pre-

Release): 根据 CEA2010B 和 IEC 60268-21 的连续最大 SPL 测试、热压缩以及多音失真。 

¶ STAT – 数据统计模组（Statistics）：针对测试数据进行强大的统计分析。 

¶ SAN – 频谱分析任务（Spectral Analysis Task）（代替已弃用的相关性分析任务 COH task）：噪音

或者音频信号作为激励信号，提供噪音或振动测试。针对产线终端测试进行了优化。 

¶ IO – IO 模组：对转台、robotics、用户交互进行数字输入输出控制。 

已有产品的更新 

¶ dB-Lab: 改进“New Operation”对话框；针对 KA3 配置的测试记录 

¶ LSI3 – 大信号识别（Large Signal Identification）：根据不同路由的电流灵敏度可配置阻抗测试范

围；Kms(x)非对称性窗口；支持 High Power Speaker Card（见下面硬件部分） 

¶ SIM2 / SIM-AUR: 重命名无源辐射器的集总声学参数 

¶ NFS – 近场扫描仪（Near Field Scanner）：异步/开环测试 

¶ TBM – 声脉冲测试（Tone Burst Measurement）: 添加蓝牙/无线测试模式 

¶ RMA – 摇摆模态分析（Rocking Mode Analysis）（预发行版）：简化、交互化测试结果演示 

¶ HMA – 高阶模态分析（Higher Mode Analysis）（预发行版）：Higher Mode Analysis (Pre-Release): 

分析音盆分裂模式的细节 - 找出不规则振动响应的主要模态。新数据收集格式并改进用户界面。  

¶ MMT – 多点测试工具（Multipoint Measurement Tool）：新用户界面；可顺利互联其他模组 

¶ ECM – 扩展蠕变建模（Extended Creep Modeling）：新用户界面；可顺利互联其他模组 

QC 6.2 新功能  

¶ 3DL – 3D 界限（预发行版）：基于听觉时频（谱）分析，为产线终端测试提供详细直观的缺陷

（异音）分析 

¶ EXD (Bluetooth) – 为声音设备处理（检查连接情况、音量控制）添加预设序列模式；使用

Windows10 的蓝牙协议对蓝牙设备自动配对（自动或者根据设备名称/地址）、功能控制（A2DP、

HFP）以及解除配对 

¶ PP – 后处理任务（Post Processing Task）：替代已弃用的差值任务（Difference task） 

¶ SAN – 频谱分析任务（Spectral Analysis Task）（替代已弃用的相关性分析任务 COH task）：噪音

或者音频信号作为激励信号，提供噪音或振动测试 

¶ DCX – 插件：测试并控制位移的 DC 分量及 AC 包络 

新 KLIPPEL 硬件 

¶ QC Card for KA3: 针对喇叭单体和无源系统测试的一体化功能卡（Amp、V/I、Mics） 

¶ High Power Speaker Card – Speaker Card 的修改版 – 可测试至 80 Apeak / 25 Arms + 400 Vpeak / 100 Vrms  

https://www.klippel.de/products/rd-system/modules/tfa-time-frequency-analysis.html
https://www.klippel.de/products/rd-system/modules/laa-live-audio-analyzer.html
https://www.klippel.de/products/rd-system/modules/lsim-linear-simulation.html
https://www.klippel.de/products/rd-system/modules/nfs-near-field-scanner.html
https://www.klippel.de/products/rd-system/modules/isc-in-situ-compensation.html
https://www.klippel.de/products/rd-system/modules/mton-multi-tone-measurement.html
https://www.klippel.de/products/qc-system/additional-modules/stat-statistics.html
https://www.klippel.de/products/qc-system/additional-modules/san-spectrum-analysis.html
https://www.klippel.de/products/rd-system/software/db-lab-software.html
https://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
https://www.klippel.de/products/rd-system/modules/sim-simulation.html
https://www.klippel.de/products/rd-system/modules/sim-aur-simulation-auralization.html
https://www.klippel.de/products/rd-system/modules/nfs-near-field-scanner.html
https://www.klippel.de/products/rd-system/modules/tbm-tone-burst-measurement.html
https://www.klippel.de/products/rd-system/modules/rma-rocking-mode-analysis.html
https://www.klippel.de/products/rd-system/modules/hma-higher-modal-analysis.html
https://www.klippel.de/products/rd-system/modules/mmt-multipoint-measurement-tool.html
https://www.klippel.de/products/qc-system/additional-modules/3dl-spectrogram-3d-limits.html
https://www.klippel.de/products/qc-system/additional-modules/exd-external-devices.html
http://www.klippel.de/products/qc-system/features/post-processing-statistics.html#c5214
https://www.klippel.de/products/qc-system/additional-modules/san-spectrum-analysis.html
https://www.klippel.de/products/qc-system/additional-modules/dcx-dynamic-excursion-check-and-control.html
https://www.klippel.de/fileadmin/klippel/Bilder/Our_Products/R-D_System/PDF/H11_QC_Card.pdf
https://www.klippel.de/fileadmin/klippel/Bilder/Our_Products/R-D_System/PDF/H8_Speaker_Card.pdf
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2018 年 12 月：小的版本更新 dB-Lab 210.478 / QC6.1h  

功能概况 

¶ TRF：用于蓝牙测试的新测量模式，可应对延迟和采样率漂移/时钟抖动 

¶ TRF：新的脉冲响应加窗处理选择  

¶ LPM：更新测试模板，根据 DUT 的谐振频率对激励信号进行了优化 

 

2018 年夏季：主要更新 dB-Lab 210.458 / QC6.1f 

功能概况 

现有产品的更新 

¶ dB-Lab –框架软件 

o 支持 KLIPPEL Analyzer 3 

o 支持 KLIPPEL 电子狗 

o 数据库稳定性升级 （更多内容请参阅 TN10） 

¶ LSI2 – 更改 Re(Tv = 0 K)的定义。增加额外的温度曲线，该曲线以导入的（冷）Re 值为参考。温度

限制仍然基于“线性模式”中确定的 Re 值。 

¶ MSPM: 

o 新失真测量： 

Á Elin：表示在激励信号线处测量和识别的线性模型之间的误差（取代 Ef） 

Á 模型性能（Model Performance）：以 dB 为单位的这个值旨在使其易于理解非

线性模型执行的情况。值越高所选模型越好，而如果大于 6dB 至 9dB 则说明拟

合良好。 取代 EModel。 

o MSPM Pro 的激励频率现如今基于小信号参数 

¶ SIM2 – 仿真 

o 为仿真激励信号增加淡入处理以使某些特定箱体配置达到稳定状态 

o 使 Peak/Bottom 结果窗口中的值自动对称于 y 轴的 0 值 

新 KLIPPEL 软件模组 

¶ ISC – 现场房间补偿（In-Situ Room Compensation）： 

使用校正滤波器来补偿标准测量中的房间影响 

¶ LSI3 Woofer –低音喇叭的大信号识别（针对 KA3） 

o 高级的非线性模型  

o 致力于电动传感器单元（fs < 500 Hz） 

o 驱动单元可以在自由空气场、开口箱或者密闭箱中 

o 从给定的小信号电压开始 

o 导入自定义音圈材料系数 

o 改善激励噪声的生成 

Á 通过谐振周围的带通增强来减小发热 

Á 带通激励信号的频率范围可调节 

o 在查看数据同时可切换扬声器的极性 

¶ LSI3 Micro-Speaker （针对 KA3） 

o 高级非线性模型 

https://www.klippel.de/products/rd-system/modules/trf-transfer-function-measurement.html
https://www.klippel.de/products/rd-system/modules/trf-transfer-function-measurement.html
https://www.klippel.de/products/rd-system/modules/lpm-linear-parameter-measurement.html
https://www.klippel.de/products/rd-system/software/db-lab-software.html
https://www.klippel.de/products/rd-system/modules/mspm-micro-suspension-part-measurement.html
https://www.klippel.de/products/rd-system/modules/sim-simulation.html
https://www.klippel.de/products/rd-system/modules/isc-in-situ-compensation.html
https://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
https://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
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o 致力于耳机驱动单元和微型扬声器（fs < 2 kHz） 

o 使用多音激励优化信号的波峰系数 

¶ HMA –高阶模态分析（Higher Order Modal Analysis） （预发行版）： 

从 SCN 测量和 FEA 仿真中自动提取模态参数 

¶ SIM-AUR –仿真-可听化 Simulation-Auralization： 

在使用音乐信号情况下进行非线性和热学仿真并使扬声器性能可听化 

¶ STAT –数据统计（Statistics） （预发行版） 

o 测量数据的统计概览（曲线 + 单值结果） 

o 变化量的可视化以及各批次之间的快速比较 

o 直观的界限值计算（基于参数计算或者交互式设定）  

o 通过阈值（界限值）可手动或自动地对样本库中的测试对象进行快速分组（比如：“良

品”、“不良品”或者“临界品”） 

¶ 所有 QC 任务和模组如今在 R&D 的 dB-Lab 软件环境中都可用（需要 KA3） 

以下 QC 测试任务可用（提供测试模板）： 

o ALD 空气泄漏侦测 / ALS 空气泄漏听诊（Air Leak Detection / ALS Air Leak Stethoscope） 

o BAC 平衡电枢检测（Balanced Armature Check） 

o MSC 磁路+悬挂部件检测（Motor + Suspension Check） 

o LST 线性悬挂部件测试（Linear Suspension Test） 

o IMP 阻抗（Impedance） 

o SPL 声压（Sound Pressure） 

o EQA 均衡&调整（Equalization & Alignment） 

o EXD 外部设备（External Devices） 

Ą消除研发规格和产线终端测试结果之间的差异 

dB-Lab 210 中 QC 6.1 的功能特征 

硬件支持 

¶ 支持 KLIPPEL Analyzer 3 （请参阅下面的新硬件 KLIPPEL Analyzer 3 (KA3) 章节） 

¶ 多通道测试：多达 8 个输入通道（4 个输入通道 + 2 个扬声器通道中的电压和电流输入） 

¶ 支持多达 4 个输入通道的第三方声卡 

¶ 该版本为支持带有火线接口的 Production Analyzer 的最后一个版本（可进行硬件升级） 

工作流程 

¶ 可批量处理多个 QC 测试项；也可和 R&D 测试项进行结合 

¶ 音频系统（比如：智能音响或者数字耳机）的复杂测试（使用不同采样率、音频设备以及长测

试序列） 

¶ 概要判决收集器和批处理的总体判决 

¶ 只需单击即可激活/禁用测试序列中的任务 

¶ 可从 dB-Lab 菜单栏中的工具访问校验程序 

¶ 新功能选项：可以带条件的跳过/重复某个测试任务项（序列控制） 

¶ 改进的功能选项序列号验证：验证序列号的长度 

基础框架功能 

¶ 异音时间信号形成音频文件导出，可用于监控和诊断 

¶ 对合格测试对象进行稀疏音频文件导出 

¶ 音频文件的导入不依赖于使用的测试硬件 

¶ 轻松将自定义脚本/软件迁移到主要 QC 软件版本中 

https://www.klippel.de/products/rd-system/modules/hma-higher-modal-analysis.html
https://www.klippel.de/products/rd-system/modules/sim-aur-simulation-auralization.html
https://www.klippel.de/products/qc-system/features/post-processing-statistics.html
https://www.klippel.de/products/qc-system/additional-modules/ald-air-leak-detection.html
https://www.klippel.de/products/qc-system/additional-modules/bac-balanced-armature-check.html
https://www.klippel.de/products/qc-system/additional-modules/msc-motor-suspension-check.html
https://www.klippel.de/products/qc-system/additional-modules/lst-linear-suspension-test.html
https://www.klippel.de/products/qc-system/additional-modules/eqa-equalization-alignment.html
https://www.klippel.de/products/qc-system/additional-modules/exd-external-devices.html


WHAT'S NEW IN KLIPPEL ANALYZER SYSTEM - DB-LAB 210 & QC 6 

 

¶ 通过重新处理多个测试对象的音频文件进行简单的案例研究，例如，使用不同的异音滤波器重

新处理数据 - 产量如何变化？ 

¶ 信号共享：通过与其他任务共享测量数据进行高速测试。基于单次测量进行多通道分析。 

¶ 更新热键管理，使之与第三方软件交互顺畅 

¶ 手动扫频：不再是模式对话框。可以对相应结果窗口进行缩放和其他自定义设置。 

结果及信号处理 

¶ 标准化/首选/用户自定义的结果频率点（ISO） 

¶ 使用标准 PC 声卡进行异音音频信号的线上监控（针对 SPL 任务以及手动扫频） 

¶ 高阶谐波失真（HOHD） 

¶ HI-2 失真  

¶ 失真测量可基于频率响应或平均电平（以 dB 或％为单位） 

¶ 相对于黄金样本、参考样本库均值或者平均电平的归一化频率响应 

¶ 手动扫频：添加异音波形显示进行现场音频监控  

¶ 新功能选项：步进式正弦（Step Sine ）激励信号用于比较 

新模组及更新模组 

¶ 阻抗（IMP）：新的 TSX插件模块 – 基于激光位移测量的 TS 参数集（Hx(f)、Bl、Mms、Rms、

Cms、Vas）；需要 KA3 硬件 

¶ 声压 + 阻抗（SPL -IMP）：使用 KA3 硬件同时测量 U、I、Mic 1 & 2 – 可同时测量拥有两个被测单

元设备（比如耳机）的阻抗、声压和环境噪声 

¶ 声压（SPL）：使用位移测量检查音圈位置的动态偏移（DCX） 

¶ 均衡&调整（EQA）：  

o 测量及控制 AC 和 DC 位移量 

o 单值结果（如平均电平）可以用来作为扫频信号的调整对齐目标 

¶ 线性悬挂部件测试（LST）：现在可使用 MSPM 测试台以支持小膜片的测量 

配件 

¶ 新的 USB 温湿度传感器

新硬件 KLIPPEL Analyzer 3 (KA3)的支持： 

¶ 可适应的模块化硬件概念  

¶ 更宽的频率范围（fs ≤  192 kHz） 

¶ 出色的灵敏度、信噪比和失真 

¶ 拥有高性能的牢固硬件 

¶ 扬声器通道可通过软件选择不同的电流灵敏度 

o 标准灵敏度 （比如针对低音喇叭的测量） 

o 高灵敏度（比如针对微型喇叭的测量） 

¶ 配备标准配置的激光输入 

¶ 内置功率放大器（50 W） 

¶ 新测试模块以满足不断变化的需求 
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Main Features Explained (Summer 

2018 Release) 

KLIPPEL has released a new software update for 

the KLIPPEL Analyzer System unifying both R&D 

and QC applications that have been formerly avail-

able as separate hard- and software system pack-

ages.  

KLIPPEL dB-Lab has been the base platform for all 

software modules so far, but the unified release 

and common hardware platform provides com-

pletely new application opportunities and im-

proved work flow in product development and 

manufacturing.  

Additionally, new software modules and major 

features in existing modules have been added as 

listed above. The most important ones are intro-

duced in the following article. 

Unified Hard- and Software Framework 
for R&D and QC 

In modern audio system manufacturing, research 

and development (R&D) should be closely con-

nected to quality control (QC) in pre-production 

and end-of-line testing for optimal product per-

formance, maximal yield and lasting customer 

satisfaction. 

The new unified release of the dB-Lab framework 

software benefits from the latest modular KLIPPEL 

Analyzer 3 hardware, which can be tailored to the 

particular requirement of the application while 

supporting the full range of KLIPPEL software mod-

ules. Extension cards like Laser (+ microphone), 

XLR, Speaker and Amplifier Card provide a high 

level of scalability and flexibility. 

KLIPPEL ANALYZER SYSTEM

R&D Lab EOL Test Station  

Figure 1: The KLIPPEL Analyzer System ς the comprehen-
sive testing tool from lab to production 

KLIPPEL R&D modules like LSI or TRF and Tasks of 

the QC module like Air Leak Detection can now be 

used with the same analyzer hardware platform 

and even used in the same batch run sequence, 

extending the capabilities of the test system. Since 

the requirements in end-of line testing are still 

different from lab applications, the software comes 

in two dedicated distributions that are fully com-

patible but include different tools like QC Start for 

operator-oriented EOL test management. Test 

results, templates, settings and limits can easily be 

exchanged for optimal communication and compa-

rability between design and manufacturing. There-

fore, the same tests can be run on prototypes in 

the lab as well as in pre- and mass production. 

Since compatibility with earlier software releases 

and existing analyzers is ensured, long-time users 

of the KLIPPEL systems will feel completely familiar 

with the look and feel of the software while bene-

fiting from the new capabilities. Please note that a 

software update requires a new USB license don-

gle. Please contact info@klippel.de or visit 

www.klippel.de for more information.  

New Features for Complex QC Tests  

Modern audio devices like smart speakers, sound 

bars or wireless headsets are getting more and 

more complex through high integration, multi-

channel in- and output, wireless signal transmis-

sion and extensive signal processing (e.g. virtualiza-

tion, beam steering, active noise cancelation). 

Consequently, the test system needs to provide a 

high flexibility in order to reflect those capabilities 

in quality control. 

In combination with the KLIPPEL analyzer hard-

ware, the QC framework module handles all kinds 

of audio devices (ASIO or Windows Direct Sound), 

either as device under test (e.g. USB headset) or 

test interface (e.g. sound card). Multiple QC opera-

tions can be run in a test batch covering different 

input and output devices, transmission channels, 

sample rates, codecs and so on. 

Using the capabilities of the KA3 hardware, up to 

eight channels (4 x microphone + 2 x impedance 

channels) can be measured simultaneously. This 

speeds up testing of passive stereo systems (e.g. 

headphones) or multi-microphone setups (e.g. 

speaker cabinet air leak detection) significantly.  
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Figure 2: Hardware setup sketch of a complex QC test for 
Bluetooth headphones with ANC 

http://www.klippel.de/products/rd-system/software/db-lab-software.html
http://www.klippel.de/products/rd-system/hardware/ka3-klippel-analyzer-3.html
http://www.klippel.de/products/rd-system/hardware/ka3-klippel-analyzer-3.html
mailto:info@klippel.de
http://www.klippel.de/
http://www.klippel.de/products/qc-system/qc-standard-system.html
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To simplify the test setup of complex sequences, 

single test steps in the QC test sequence may be 

activated/deactivated as needed. The new, free 

sequence control add-on feature allows repeating 

or skipping individual test steps dynamically, based 

on test verdicts or user interaction.  

To get a practical insight into those capabilities, the 

new Application Note 73 dedicated to quality con-

trol of passive, digital and wireless headphones 

and headsets provides some good examples. Fig-

ure 2 shows an exemplary hardware setup sketch 

for a Bluetooth headphone test based on KA3 

hardware, a Bluetooth interface and additional, 

speakers for ANC (active noise cancellation) per-

formance check. All application notes can be 

downloaded from http://www.klippel.de/know-

how. 

New Chirp Results and Normalization 
Modes 

The continuous sine sweep (chirp) is a very versa-

tile and efficient test signal for acoustical tests 

providing optimal frequency resolution even for 

ultra-fast tests in EOL testing. The sweep-based QC 

Sound Pressure Task has been extended with addi-

tional results and processing options.  

The Rub&Buzz analysis relies on a highly customi-

zable band-pass tracking filter that provides opti-

mal sensitivity for detecting random impulsive 

defects like loose particles in time domain. A new 

mode has been added that only focuses on high-

order harmonic distortion (HOHD). The orders of 

analyzed harmonics can be customized with high 

flexibility to focus on very specific defect symp-

toms. Additional calculation modes have been 

added to display Rub&Buzz distortion relative to 

the fundamental response or average level.   
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Figure 3: Sound pressure response spectrum of an audio 
system excited with a single tone.  

Furthermore, HI-2 (“blat”) distortion has been 

added as an optional feature providing a special 

weighted harmonic distortion measurement. It 

mainly focuses on medium-order (<11) harmonic 

distortion that is primarily caused by hard limiting 

or significant asymmetries in the motor and sus-

pension assembly. KLIPPEL Application Note 7 

provides more information about this topic.   

Extended by three new normalization modes, the 

fundamental frequency response may now be 

displayed relative to the average level (sensitivity), 

a “golden unit” or even the reference pool average 

curve in a separate result chart. This improves 

monitoring drifts and variations and it supplements 

floating limit modes and on-line limit calibration 

perfectly. 

Large Signal Identification 3 

One of the most popular software modules of the 

KLIPPEL Analyzer System, the Large Signal Identifi-

cation (LSI), was recreated for the new KA3 hard-

ware. In the new version, the nonlinear speaker 

model, identification algorithms and accuracy have 

been improved. A wider nonlinear range (larger 

displacement) can be identified without thermal 

limiting due to improved stimulus shaping. It is 

now easier and more transparent to control the 

small signal measurement level. 

Due to the increased importance of micro-speakers, 

LSI3 Micro-speaker replaces the LSI2 Tweeter as a 

dedicated measurement tool for large signal pa-

rameters. This new variant uses a multi-tone 

stimulus instead of noise to drive the speaker to its 

mechanical limits. The LSI3 Micro-Speaker also 

identifies linear and nonlinear tweeter parameters 

(maximum resonance frequency is 1.5 kHz). Fur-

thermore, the identification time for a micro-

speaker has been halved. 

Laser-Based Test Options for QC  

Typical end-of-line tests of loudspeaker transduc-

ers rely on electrical and acoustical measurements 

in order to check small and large signal parameters 

as well as acoustical output. In R&D tests, the addi-

tional measurement of voice coil and diaphragm 

displacement is very common for measuring 

Thiele/Small parameters, evaluating stability or 

analyzing cone vibration. Laser sensors for loud-

speaker applications are sensitive equipment and 

are less easy to handle compared to a microphone. 

However, in some cases it is also desirable to ex-

ploit the information provided by displacement 

measurement in quality control. 

http://www.klippel.de/know-how/literature/application-notes.html
http://www.klippel.de/know-how
http://www.klippel.de/know-how
http://www.klippel.de/know-how/literature/application-notes.html
http://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
http://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
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Figure 4: Laser-based displacement transfer function Hx(f) 
and new test results provided by the TSX add-on for the 
QC Impedance Task 

Using the capabilities of the KA3 hardware, the TSX 

add-on enhances the QC Impedance Task with 

laser input providing additional Thiele-Small pa-

rameters such as Bl, Mms or Cms that quantify prob-

lems of mass, suspension or magnetization direct-

ly. The state-of-the-art speaker modeling technol-

ogy easily handles suspension creep, complex in-

ductance behavior and vented box (4th order) sys-

tems in order to yield accurate result parameters 

at very high speed.  
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Figure 5: Chirp displacement response waveform, enve-
lope and dynamic DC component (incl. limits) of a micro-
speaker measured with DCX add-on for QC SPL Task 

For the chirp-based Sound Pressure Task, the DCX 

option unlocks measurement and control of dis-

placement in addition to the acoustical response. 

Based on displacement waveform, the envelope 

and dynamic shift of voice coil center position (DC 

displacement), which is related to asymmetries in 

the suspension or the motor, is measured directly. 

An example response plot is shown in Figure 5. This 

ensures maximal working range and stability for 

critical pure tone excitation in every tested device, 

especially for micro-speakers. 

In-Situ Room Compensation (ISC) 

Most acoustical standard measurements shall be 

performed on a single reference point (e.g. 1 m 

distance, on-axis) without assessing the full di-

rectivity of the loudspeaker. Still, according to 

standard conditions, an anechoic environment is 

required to exclude impact of the room on the test 

results. Anechoic chambers are often not available 

for everyday testing tasks or they highly increase 

testing effort. 

The In-Situ Room Compensation (ISC) module 

copes with the imperfections of the acoustical 

environment (room, positioning, test box). Based 

on anechoic reference data, it automatically gen-

erates a complex compensation function Hc(f) that 

is used in a pre-filter to transform the microphone 

signal ptest(rt) measured at a convenient position 

(e.g. near field) into a simulated free-field signal 

pfree(rf) at the desired observation point rr (e.g. in 

the far field).  

Filter Analysis
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Data)( rfree rp

Compensation
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Hc(f)

test t( )p r
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Figure 6: Overview and signal flow of ISC module 

The inverse filtering is applied prior to the signal 

analysis; thus, it ensures accurate measurement of 

nonlinear distortion and transient behavior (burst 

testing). The ISC module uses reference data Href 

provided by the Near Field Scanner (NFS) or by 

conventional measurements performed under 

standardized lab conditions (free field). 

Nonlinear & Thermal Simulation 
(SIM-AUR) 

KLIPPEL provides various tools for measurement 

(e.g. LSI) and simulation of large signal and thermal 

parameters (SIM2) of electrodynamic loudspeak-

ers. For transducer engineering, the provided pa-

rameters and simulated responses for single and 

two-tone signals are highly valuable for optimizing 

design. Even the heat flow and mean temperature 

of the voice coil, pole plates and magnet/frame 

structure are simulated accurately for steady-state 

conditions in thermal equilibrium. 

However, it is desirable to simulate the heating 

and cooling process under more realistic, dynamic 

conditions for real music signals. The novel SIM-

AUR module reveals the thermal dynamics for any 

input signal at full temporal resolution.   

http://www.klippel.de/products/rd-system/modules/sim-simulation.html
http://www.klippel.de/products/rd-system/modules/sim-aur-simulation-auralization.html
http://www.klippel.de/products/rd-system/modules/sim-aur-simulation-auralization.html
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Figure 7: Simulated voice coil and magnet temperature 
for a 5-hour music signal. Both fast and full resolution 
simulation data is compared. 

The long-term performance is simulated for your 

selected music signal in order to assess the large 

signal performance under virtual target conditions. 

This gives you the opportunity to simulate and 

optimize the nonlinear as well as the thermal be-

havior of your speaker design in the target envi-

ronment (e.g. music concerts, speech), before even 

building the first prototype. The simulation assists 

you in identifying critical sections of the test signal, 

without the need to run time-consuming durability 

tests. Additionally, the simulated sound pressure 

output is auralized for assessing nonlinear distor-

tion and for creating listening tests to find the 

optimal performance/cost ratio. 

The mass of the iron parts, magnet and frame 

generate thermal time constants that exceed 

minutes or even 1 hour in large loudspeakers. 

However, the SIM-AUR calculates all states at full 

temporal resolution, faster than in real-time. For 

even faster simulation of long music signals, a 

time-lapse technique provides accurate thermal 

results within very short time. An example is given 

in Figure 7 comparing full resolution and time lapse 

simulation results. 

New Statistics Module (STAT) 

The Statistics (STAT) module is a powerful tool for 

statistical analysis of your KLIPPEL test data (single 

value or curve data). It may be applied for compar-

ing prototype data in R&D or for large scale statis-

tics of EOL test data. 

The data sets (tested devices) are easily organized 

in pools (e.g. “good”, “bad”, “borderline”, …), as-

signed manually or based on user defined thresh-

olds (limits).  

 

Figure 8: Rub&Buzz statistics for two data pools; left: 
curve statistics (mean, standard deviation, min/max, 
limit); right: histogram, boxplot, fitted normal distribu-
tion and limit (dashed) for selected frequency point (cross 
section) 

As shown in the example in Figure 8, the statistical 

data is presented in charts (curve plots as well as 

histograms for single values and cross section view 

of curves) and overview tables. Variances of meas-

urement data and relationships between pools can 

be visualized with advanced normalization fea-

tures. 

Limits can either be defined by entering the nu-

merical limit definition or by using the intuitive 

point & click feature, directly in the charts. They 

can be used to create new pools or exported and 

transferred to the QC software for an optimal ratio 

of quality and yield. Furthermore, the advanced 

golden unit detection algorithm provides a ranking 

of representative units based on user-selected 

parameters. 

Rub & Buzz Auralization and Diagnostics 

Automated test systems have widely replaced 

listening tests at the end of the production line 

providing objective means for acoustic Rub&Buzz 

detection with high sensitivity and speed as well as 

at high SPL. Using isolated test chambers, the op-

erator is protected while the DUT can be driven to 

the specified limits. However, for diagnostics, it is 

difficult to listen to what is going on inside the test 

box. 

For this reason, the QC software framework pro-

vides playback of the recorded microphone signals 

through headphones at reasonable levels during 

the test or manual sweep. Additionally, each de-

vice’s response can be stored as an audio file for 

off-line evaluation, listening tests or in-depth signal 

analysis.  
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Figure 9: Manual sweep - live scope and headphone 
monitoring of defect distortion at EOL test station 

In addition to the full response signal, only the 

isolated high-order defect distortion (such as 

Rub&Buzz) can be monitored and exported in or-

der to focus on subtle defect symptoms without 

masking of the stimulus signal and low-order har-

monic distortion. In combination with the manual 

sweep generator, hardware controller and live 

scope, this is a powerful diagnostics tool for defect 

analysis or debugging vibration problems of the 

test station. 

In addition to off-line listening tests and operator 

training, the WAVE file export is very useful for in-

depth time-frequency analysis as performed by the 

TFA module (see next section). For sweep-based 

tests, the frequency content of defect distortion 

can be analyzed over the excitation frequency in 

order to optimize Rub&Buzz filter settings (har-

monic order, filter bandwidth) for optimal sensitiv-

ity. 

Time-Frequency Analysis 

The Time-Frequency Analysis module TFA is a pow-

erful tool for investigating the spectral content of 

audio signals over time. Both, arbitrary WAVE files 

or signals recorded by KLIPPEL measurement mod-

ules may be analyzed. For this purpose, the tool 

provides wavelet analysis, auditive filter bands or 

short-time Fourier transform (STFT). The results 

may be displayed in 3D plots (time slices), waterfall 

diagrams or sonographs with high temporal resolu-

tion due to interlaced analysis. 

A useful application is the analysis of the impulse 

response and nonlinear distortion generated by an 

audio system. The sonograph reveals nonlinear 

signal components generated by the test stimulus 

that are at much higher frequencies than the exci-

tation frequency.  

 

Figure 10: Wavelet analysis plot of a chirp sound pres-
sure response of a defective speaker. The x-axis repre-
sents time, while the y-axis refers to the frequency. The 
sound energy is coded by the color scale. 

For defect analysis, the TFA allows for the investi-

gation of temporal and spectral fine structure in 

the chirp sound pressure response of a bad speak-

er as shown in Figure 10. While deterministic de-

fects (e.g. coil bottoming) result in higher order 

harmonics, random defects cause impulsive sounds 

- the energy is distributed over the whole frequen-

cy band for a very short time. The information 

provided by the TFA is very helpful in optimally 

setting Rub&Buzz filters (harmonic order, band-

width, …) for the EOL test. 
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Main Features Explained (April 

2019 Update) 

QC Card for KLIPPEL Analyzer 3 

The QC Card is a novel extension card for the KLIP-

PEL Analyzer 3 hardware framework. This cost-

efficient all-in-one card solution was tailored to 

meet essential needs of transducer and audio sys-

tem testing at the end of the production line and 

quality control. 

Due to the integrated 45 W amplifier, most speak-

er types can be tested without the need for costly 

additional amplifier and cables, providing extreme-

ly compact test setups. However, for high power 

applications, an external amplifier can be optional-

ly looped-in, using the balanced line output and 

speakON® input. 

 

Figure 11: EoL test example setup for a passive loud-
speaker using the KA3 with QC Card 

The single speaker output channel provides premi-

um KLIPPEL features like four-wire, high-power 

voltage and current sensing with switchable sensi-

tivity, an electronic relay and fuse protection.  

Two BNC microphone inputs with software switch-

able IEPE constant-current supply and adjustable 

input gain are dedicated to testing frequency re-

sponse, distortion, rub & buzz, air leakage noise 

and many other parameters while ensuring full 

ambient noise immunity. 

Improved Testing of Bluetooth® Enabled 
Devices 

The software update provides extended capabili-

ties for testing Bluetooth enabled audio devices 

such as portable and smart speakers or true wire-

less ear- and headphones in both QC and R&D 

software framework. 

A new dedicated measurement mode was added 

to the Transfer Function Measurement (TRF) mod-

ule for synchronized measurement of frequency 

response, distortion and many other parameters in 

presence of long and varying delays as occurring in 

wireless audio devices. Additionally, the stimulus 

signal can be exported to audio files for open loop 

testing of devices with no signal input (smart 

speakers, smart phones).  

Also, the Near Field Scanner system (NFS) benefits 

from the update for quasi-anechoic directivity 

scanning of wireless speakers in normal rooms. 

Extended with a stationary reference microphone, 

phase accuracy is ensured to provide accurate 

directivity data. 

 

Figure 12: KLIPPEL NFS quasi-anechoic directivity scan of 
a smart speaker (e.g. balloon plot) 

For efficient end-of-line testing of Bluetooth ena-

bled devices, the latest software update improves 

3rd party sound device handling of the QC Frame-

work and adds automated device pairing and pro-

file control to the EXD - External Devices task (Be-

ta). Devices can be paired based on their friendly 

name or address that may be imported from a text 

file, QR code or NFC tag. Also, simple pairing is 

provided. The EXD now comes with a user-friendly 

preset mode as an alternative to the more complex 

sequence mode. The Bluetooth preset sequence 

mode is unlocked with a cost-efficient stand-alone 

license (EXD ς Bluetooth).  

In combination with the advanced, yet simple fea-

tures of the External Synchronization (SYN) option, 

testing digital and wireless audio devices in both 

closed and open loop setups is made easy and 

robust. 

New application notes dedicated to testing Blue-

tooth enabled devices are available on 

www.klippel.de. 

http://www.klippel.de/

