DIVISION 27	27 41 16


SECTION 27 41 16 
INTEGRATED AUDIO-VIDEO SYSTEMS AND EQUIPMENT 

GUIDE SPECIFICATION

Specifier: The Specifier/Design Professional is responsible for the accuracy of all project specifications, including system application and coordination with related sections.  This guide specification is provided as a convenience and requires editing to match actual project requirements.  CRESTRON ELECTRONICS, INC. SHALL NOT BE LIABLE FOR ANY DAMAGES ARISING OUT OF THE USE OF ANY OF ITS GUIDE SPECIFICATIONS.  For Crestron design assistance and design review please contact Sales Support Services Department at   800.237.2041 or techsales@crestron.com.

Specifier:  Please see PART 4 for a listing of products specified in this Guide Specification.
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[bookmark: _Toc501550751][bookmark: GENERAL_START][bookmark: SECTION_27_41_16_WPT_04_START]GENERAL

[bookmark: _Toc501550752]SYSTEM DESCRIPTION

[bookmark: _Toc501550753]Presentation Conferance Room

See AV System Drawings for device quantities and connection details.
[bookmark: BKM_D4445FE2_FAD2_46E1_A20E_1B19C57D438E]Specifier Note: See example AV System Drawing for Present 4-12 People
Display System

[bookmark: BKM_03864C1C_DF7D_4AE6_AD95_20FC7DC77B13][bookmark: BKM_FA7C3AAA_C0A8_462A_BE48_6CF6CCDE8D74]Video Display Devices - Room shall include two video displays.  Each with the capability of viewing any in room video source or VTC codec video source.  

AV Sources

[bookmark: BKM_E515760E_FF0D_416A_B566_49B6F1F8E6CD]Computer (OFE) 

[bookmark: BKM_341BF94D_89F3_4558_A7CA_D8DDF73198CF][bookmark: BKM_80E49FDF_B14A_45A6_B010_5C91AB664F70]Laptop Computer  

Audio System

[bookmark: BKM_7111AA50_B9A6_4A35_A74A_93511F061E44][bookmark: BKM_5D30938B_A01F_434D_BB5B_14DD7DDCFB4C]Audio processing shall be provided by AV switcher and speakers and amplification shall be through an amplified speaker bar.  

AV Systems Control

[bookmark: BKM_F24403FF_728C_424D_8D8A_0949FC0C74BC]Control User Interface - Room shall include a table top touch screen user interface. 

Device Controller - Device and equipment controller for scheduling and management servers.
[bookmark: BKM_D00AFC27_5E55_48F7_8931_A9FDC1229FE4]SPECIFIER: Retain this article if the AV controller specified in this section is connected to or integrated with a system scheduling and management server such as Crestron FUSION, where the controller in this section provides interfacing and control of equipment being scheduled and managed.
Room System Control - Room system and scheduling through touch screen user interface(s) with on-screen information display viewable on room display(s).
[bookmark: BKM_D6616454_1529_48E5_B372_D37AFDC20F99]Specifier: Retain this article if room system includes Fusion integration.
[bookmark: BKM_5F8BC8C4_6331_4F32_9B10_0C32B761C62D]Wall Mounted Control User Interface - Room shall include a wall mounted scheduling and control user interface with an integrated room occupancy indicator sign. 

[bookmark: BKM_F58329DA_AD7E_4586_820D_64FE4A73A78A][bookmark: BKM_F60BA27A_41D6_4B73_B6D0_F2D49E0A9C98][bookmark: BKM_F2243F65_96BA_4549_8018_C4D4C0387650][bookmark: BKM_A530E14D_0C3E_438F_91BD_226BB99E2AB9]Table Top Control User Interface - Room shall include a table top control user interface.    

[bookmark: _Toc501550754]RELATED REQUIREMENTS

[bookmark: _Toc501550755][bookmark: BKM_4FB8C2AA_FFC3_4AB6_B616_8CC60A1235FA]Section 25 08 00 - Commissioning of Integrated Automation 

[bookmark: _Toc501550756][bookmark: BKM_254876B9_FF11_4A5D_82A1_6391329C5575]Section 25 10 00 - Integrated Automation Network Equipment 

[bookmark: _Toc501550757][bookmark: BKM_1BF07E38_4EA3_47C9_8F48_CCEC0341C508]Section 25 11 13 - Integrated Automation Network Servers 

[bookmark: _Toc501550758][bookmark: BKM_1C113403_29AD_45E7_8562_44C2C53D55CD]Section 25 13 13 - Integrated Automation Control and Monitoring Network Supervisory Control 

[bookmark: _Toc501550759][bookmark: BKM_7C6F4A4E_9230_42A6_BDE4_1ECC5D2A7D87]Section 25 13 16 - Integrated Automation Control and Monitoring Network Integration Panels 

[bookmark: _Toc501550760][bookmark: BKM_20791490_1CA1_4AD1_9B98_A050AA32579A]Section 25 13 19 - Integrated Automation Control and Monitoring Network Interoperability 

[bookmark: _Toc501550761][bookmark: BKM_BED092D7_C227_4EEC_98E0_EA75FDD321E6]Section 25 15 16 - Integrated Automation Software for Control and Monitoring Networks 

[bookmark: _Toc501550762][bookmark: BKM_6A363202_D29D_4060_A124_7F323F4C0E8D]Section 26 09 43.13 - Digital-Network Lighting Controls 

[bookmark: _Toc501550763][bookmark: BKM_9A8140E4_7CFB_4C94_927F_EE5E3192EDBC]Section 27 15 00 - Communications Horizontal Cabling 

[bookmark: _Toc501550764][bookmark: BKM_BB44DFA0_7718_4E88_B02C_13452D76FA6B][bookmark: BKM_91607210_8069_42F1_B54E_1DEA3795607F]Section 27 41 00 - Audio-Video Systems  

[bookmark: _Toc501550765]REFERENCES

[bookmark: _Toc501550766]Abbreviations and Acronyms

[bookmark: BKM_DFD8AC5F_138C_4916_A49A_DC68F82EA715]CEC:  Consumer Electronics Control 

[bookmark: BKM_ED820E89_CEAB_4C1A_9C94_A540866EBDCA]EDID:  Extended display identification data 

[bookmark: BKM_953298EB_DA11_4BBD_AD8E_B7EBF9FF5973]HDCP:  High-bandwidth Digital Content Protection 

[bookmark: BKM_5E5E9958_F26E_4F05_BE59_AED3E96B48A5]HDMI:  High-Definition Multimedia Interface 

[bookmark: BKM_DA781836_F185_41E2_AFC5_563A0A1ADCB8]IDF: Intermediate Distribution Frame 

[bookmark: BKM_A618B189_C698_4D5C_A925_89EA981D3BF5]KSV: Key Selection Vector 

[bookmark: BKM_FF2A4E15_A2BD_4AC3_837F_8AFC5138396D]MDF: Main Distribution Frame 

[bookmark: BKM_59137FF7_D068_4C43_A542_F02DB74FC1BF][bookmark: BKM_BBB459D2_05F7_4A1C_8D41_8C9D2F8A0152][bookmark: BKM_7ED56E25_6E9C_4811_92B3_DAE77A748AE1][bookmark: GENERAL_END][bookmark: BKM_9824024D_78DC_4C55_B73B_5D195BA74913]NVP: Nominal Velocity of Propagation     

[bookmark: PRODUCTS_START][bookmark: _Toc501550767]PRODUCTS

[bookmark: _Toc501550768]AV Multi-function Presentation Processor

[bookmark: _Toc501550769]Basis of Design Product:

Crestron DMPS3-4K-[200/300/250/350]-C
[bookmark: BKM_94FCC4CD_35D2_4A55_9BFA_DB57CACE0280][bookmark: BKM_8CF455E4_9FD6_4478_9830_667FD90B54EC]SPECIFIER: See the following links for product selection: http://www.crestron.com/products/model/DMPS3-4K-200-C http://www.crestron.com/products/model/DMPS3-4K-300-C http://www.crestron.com/products/model/DMPS3-4K-250-C http://www.crestron.com/products/model/DMPS3-4K-350-C
[bookmark: _Toc501550770]Device Architecture

The Presentation Processor unit shall be a single unit composed of internally integrated components providing multiple functions.  Included sub-components:

[bookmark: BKM_DF76DEA9_09F9_4F40_8239_88BD56D87C88]Front Panel Control Interface shall provide basic control of the Presentation Processor. 

[bookmark: BKM_9DB55DD0_BF9D_4DAA_895A_2950F1988E4C]Audio Matrix/Mixer 

[bookmark: BKM_D3A745FE_C96C_4D69_BEE3_EA3CDF80F8A4]Audio Amplifier 

[bookmark: BKM_C78E9636_27E1_437D_BFDD_9F31F7B0F13E]Video Matrix 

[bookmark: BKM_4ED43CE8_F52B_43CD_8275_3063A36FA259]Single Cable Transmission 

[bookmark: BKM_4DA83970_339B_4CA3_B32E_04E53904B0B3][bookmark: BKM_76203A33_C126_4536_BDC8_8C66E20E4462]Control Processor  

Built-In Device Configuration Software
Specifier Note: The .AV Framework software is included in the following products: DMPS3-4K-350-C, MPS3-4K-300-C, DMPS3-4K-250-C, DMPS3-4K-200-C, DMPS3-4K-150-C, DMPS3-4K-100-C, DMPS3-4K-50, DMPS3-300-C-AEC, DMPS3-300-C, DMPS3-200-C
Configuration Software
Specifier Note: Please see the following link for additional .AV Framework UI configuration information.
http://www.crestron.com/downloads/pdf/product_misc/av-framework-dmps-ui-guide.pdf
Software shall support the following:

[bookmark: BKM_A5A95304_BE93_4C3C_8888_B9CAF10D0DE7]System configuration through web browser, specialized software shall not be required. 

System Configuraiton shall include:

[bookmark: BKM_8CE5CC5B_9747_4FDB_B430_CFB0D8EB4F75]Source setup 

[bookmark: BKM_9502AA29_1AE3_4F6C_AEF4_DCE2E6F58B70]Display setup 

User Interface setup

Manufacturer shall provide multiple user interface options.
[bookmark: BKM_CC62807A_81F6_4615_947B_92ED341E0DBE][bookmark: BKM_0D0BEAE7_BE69_41B2_A2FD_16D765384E68]SPecifier Note: The following user interfaces are supported: TSW-760, TSW-1060, TSW-752, TSW-1052, MP-B10, XPanel, TT-100 Series
[bookmark: BKM_5650DEE1_DA9F_42D0_9F93_756361F98824]Add occupancy sensor option 

[bookmark: BKM_A7C88FB5_FF63_4B95_9F3C_A7CF21B8A2DE][bookmark: BKM_081A17E8_92FF_4DF0_A0DA_721B42AA0E66]Add network management integration  

Security Requirements:

[bookmark: BKM_A9CD5F7C_5D97_41C2_B22E_7E53E168354E]Secure access through full user/group management or Active Directory integration 

[bookmark: BKM_8F8BBD32_EA7F_471B_B1C3_F86C7DB9D939]Hardware level security using 802.1X authentication 

[bookmark: BKM_0DE5D674_7D45_4C5D_ABBE_1FEFDFA3B289][bookmark: BKM_CAC17F69_568D_46F4_BD0A_310841DC1587]TLS, SSL, SSH, and SFTP network security protocols  

Deployment

[bookmark: BKM_BCDB8D48_3A04_47DA_9154_AD4C45BEE55B][bookmark: BKM_7639ADF7_78A5_4191_9C73_0DC9CA61DE7D][bookmark: BKM_D0C23A00_515C_4359_B9E7_2C26517576CE][bookmark: BKM_FFA79E0A_B127_4A69_A4EC_5209957F0FD4][bookmark: BKM_910E4D5C_34ED_4B68_855D_DFF1C3573B3F][bookmark: BKM_90362ED9_EB6A_4962_A0C5_3F03159ADC03]A single configuration file shall be network deployable to multiple rooms.      

[bookmark: _Toc501550771]Video System

Video Inputs

Video inputs include HDMI and HDBaseT type input. 
SPECIFIER: the DMPS3-4K-200 includes INPUTS: (6) HDMI, (1) DM; OUTPUTS: (1) HDMI, (1) DM 
The DMPS3-4K-300/350 include INPUTS: (6) HDMI, (2) DM; OUTPUTS: (2) HDMI, (2) DM
[bookmark: BKM_4701AD6E_0934_48C9_9B88_A594C3E109AB]HDBaseT type inputs shall be compatible with HDBaseT and manufacturers proprietary format supporting additional control functionality. 

[bookmark: BKM_C2A3FF0C_EB3C_4148_916B_7987970909FF][bookmark: BKM_820550C7_BFC4_43BD_822F_E7380D5BF910][bookmark: BKM_AE2E611E_B400_43B3_8C9D_14EDCCAD580E]HDMI inputs are compatible with DVI and Dual-Mode DisplayPort sources   

4K Video Switcher

[bookmark: BKM_4FDB90BF_6490_4BA8_BA19_84949BC3C989]Built-in video matrix switching allows video sources to be routed simultaneously to output connectors. 

Internal switcher shall support routing of HDMI and other AV sources to HDMI and HDBaseT outputs.
[bookmark: BKM_9FCBF22A_E1C9_439E_987A_653878960BA7]SPECIFIER: the DMPS3-4K-200/250 includes (1) HDMI and (1) DM output, the DMPS3-4K-300/350 include (2) HDMI and (2) DM outputs, 
[bookmark: BKM_358425BC_0490_4E85_8784_5E0C0F77E09C]The HDMI outputs are compatible with DVI and the HDBaseT outputs are compatible with HDBaseT and manufacturer proprietary format supporting additional control functionality. 

[bookmark: BKM_71B04E00_76D8_4D08_8DFD_EF00BAD22F38][bookmark: BKM_0C6EA4EE_BDA5_49B4_AF3A_400A68CBAB22][bookmark: BKM_B6F2388D_B869_4912_807F_4DA62097F195]4K/60 Video Scaling - Unit shall include an independent, 4K scaler on each HDMI output.   

[bookmark: _Toc501550772]Audio System

[bookmark: BKM_1405164C_F44E_440E_8791_DF62A716C849]Audio Inputs - Each HDMI and analog audio input includes adjustable input compensation to accommodate a range of signals and maintain consistent volume levels when switching between sources. 

Audio Amplifier - Unit shall include a built-in power amplifier.

Amplifier shall support three mutually exclusive amplifier modes. 

[bookmark: BKM_A23CA01B_4D46_4100_BC3E_F64BBEE302F9]100V mode: mono, 40 Watts RMS per channel. 

[bookmark: BKM_43E27E51_8DB0_4BEC_987D_38E97D7449A9]4 ohm, 8 ohm mode: Stereo, 20 Watts RMS per channel at 4 ohms or 8 ohms. 

[bookmark: BKM_6603DD15_D996_44FD_B34A_8CA53A0B4DE0][bookmark: BKM_514843B5_9A9D_47F1_8390_D1042413D3E8][bookmark: BKM_06C1032A_ECB1_4F68_A35D_5C0C0AF81804]70V mode: mono, 40 Watts RMS per channel.   

Audio Matrix Functions:

Any analog input, digital audio input, or HDBaseT audio input signal shall be routable to:

[bookmark: BKM_FA0FC42E_9058_4F67_BC48_5134EEBB9424]Amplified Speaker Output 

[bookmark: BKM_41610A5D_75CB_4B7B_B8FF_1C30194AC01A]Analog line level outputs 

[bookmark: BKM_324C131A_7D93_4960_980E_2A0A195184C3]HDBaseT type output 

[bookmark: BKM_F863FC9B_C367_4B8B_88E9_24E7608A072E][bookmark: BKM_E5E3ADB0_38F1_4086_9AD4_F00F6BD763CD][bookmark: BKM_C48547DD_085F_44FC_9D92_7D077469394F]HDMI output   

Microphone Preamplifier

Microphone Inputs - Each internal microphone preamplifier input shall be connected to two mutually exclusive input connections:

[bookmark: BKM_FE09B093_0842_4FB5_8934_2879848F0038]Detachable terminal block - Balanced microphone level analog audio with switchable 48 volt DC phantom power. 

[bookmark: BKM_597606EC_63A8_4C2A_AFD9_6EE75D272EF3][bookmark: BKM_4A1FA5A1_F618_4597_8E31_00CFF0594166][bookmark: BKM_C699A30D_541E_40E6_BF9A_FF869D02F749]Detachable terminal block - Balanced or unbalanced line level analog audio.   

Audio Mixer

All stereo audio outputs shall be capable of outputting independent microphone and program audio mixes.

[bookmark: BKM_F3F49F93_7038_4AF2_8B41_DB04A4173FAE]All stereo sources and microphone sources shall be available simultaneously. 

[bookmark: BKM_8969F895_618A_4FFA_8354_70B5882626ED][bookmark: BKM_29E373AD_E11C_45B9_8326_C631D3E1DB23][bookmark: BKM_2AC4A3D4_801F_4075_9E46_9DD53D9AA641]All stereo sources and microphone sources shall have controllable levels in mixed output signal.   

Audio DSP

Each analog audio output shall include DSP processing, allowing each output to be configured separately.  DSP parameters include: 

[bookmark: BKM_590C0A4B_C313_4ED6_84DC_8B45E86AA1D0]real-time adjustable volume, bass, treble, and mute controls 

[bookmark: BKM_BD8C62D9_6A63_480C_A753_B2722E1E9413]10-band graphic equalization 

[bookmark: BKM_E9D89E39_0A71_4042_A007_6D5409A89489]4-band parametric equalization 

[bookmark: BKM_71822847_F885_4BF8_9685_A1640DC1E791]Adjustable limiting 

[bookmark: BKM_E77FC12E_77A7_453B_915D_768072A4EE8C][bookmark: BKM_F604EB97_7CF5_4657_A668_25AB1F0C6DCE][bookmark: BKM_BADBED19_DEE2_438C_A2FB_88DB79676828][bookmark: BKM_71C27721_95D6_4DD0_88DC_1A2DAF2A0846]Up to 85 ms of speaker delay adjustment    

[bookmark: _Toc501550773]Single Cable Transmission System

[bookmark: BKM_BC40EC86_9EBA_4017_B020_21E0DE37C603]HDBaseT type inputs and outputs allow for connecting to remote sources and display devices, and integrating with larger systems via a single CAT5 type cable. 

[bookmark: BKM_C289C65E_DA45_4BB1_B5BC_D07B00F90433]The one-wire interface supports transmission of ultra high-definition video, audio, control, power, and networking signals over CAT type cable at distances up to 330 feet (100 meters).  

Unit shall be HDBaseT Certified

[bookmark: BKM_F22B4663_8B2B_4A24_8DFA_D0389B315C2E][bookmark: BKM_5BE389BD_58CB_49F4_95F7_8707F78FC37C][bookmark: BKM_C1711153_71B4_4781_AC1E_ED90BC3C8CD1]The processor shall be designed using HDBaseT Alliance specifications, and shall support interoperability with other HDBaseT certified products.    

[bookmark: _Toc501550774]Control Processor

Unit shall include a built-in control processor with onboard control ports for control of external devices.
[bookmark: BKM_9B3F448D_DB3A_4AD7_ABDD_616B67D44CA3] 

[bookmark: BKM_13432141_8DBB_4E6D_B1B8_415295024F43]The Central Switching And Control Unit shall include an integrated microprocessor based control processor. 

[bookmark: BKM_C9F4B68C_1764_427F_9F44_15A81FA5FCAF]The built-in control processor shall support customizable control of integrated AV devices, room lighting hardware, window shades, and projection screens. 

[bookmark: BKM_A54FA74E_65BE_4DF8_8384_6CE233FA91BF]Controller shall include the following onboard control ports: 

[bookmark: BKM_AA874A26_6A0A_4119_AFDD_E6E6BAD7CFDE]Ethernet 

[bookmark: BKM_8A3E649B_A6F2_4756_AE15_13DE60A9775D]Four IR ports 

[bookmark: BKM_DE01DBB4_4F7D_4E93_B5E2_D8A6A4932FB6]Two RS-232 COM ports 

[bookmark: BKM_16BD6830_A72D_4C6B_9DEF_AC5B080DE897]Four relay ports 

[bookmark: BKM_8245A11E_1034_4541_800A_A8B749C62DA9]Four digital input ports 

[bookmark: BKM_9FA894DD_DCEE_49D0_94D0_21C058816636]RS-422 type network control bus 

Control Subnet Networking
Specifier Note: Control subnet port and functionality is included in the DMPS3-4K-250-C and DMPS3-4K-350-C only.
Unit shall include a built-in control subnet network port.
[bookmark: BKM_EF68483B_CAAB_45B7_BA62_7AF394A4FC08][bookmark: BKM_734736CC_37F7_4E13_8A51_DD670D64F4B9]  

[bookmark: BKM_CAC7854B_B5A7_4B6D_83A6_F1C23FF90706]The controller shall support a network management system by the same manufacturer, supporting overall remote system controlling, monitoring, and managing through network computers and mobile devices. 

[bookmark: BKM_E014EEC2_4493_44C3_9735_8CB9937C139D][bookmark: BKM_3109B1FA_92D5_4E7D_B039_5EDE97E3EB38]The controller shall support touch screens, keypads, and wireless remotes and mobile device Apps from the same manufacturer.  

[bookmark: _Toc501550775]Multimedia Presentation Gateway
Specifier Note: AirMedia Gateway functionality is included in the DMPS3-4K-250-C and DMPS3-4K-350-C only.
General Functionality

[bookmark: BKM_83FEB785_5782_4321_9184_A9A785A6E55D][bookmark: BKM_34D8694E_57CC_4739_82EB_5A6F3894B6E8]Gateway shall support presentation of content from network connected devices.  

Architecture

[bookmark: BKM_7F46E105_C189_4939_A088_149515CE883B][bookmark: BKM_A16D916D_47B2_420C_A02B_BD22572E648E]Gateway functionality shall be a built-in function.  

Communication

Dedicated LAN Connection

[bookmark: BKM_26CEE83C_B612_4354_8D2E_D9C53E096A65][bookmark: BKM_FCAA0B6C_5D41_4EE7_80A8_B46BCB1FE91F][bookmark: BKM_5C774C4C_FE91_4F27_B023_B130F9B4716C]10/100 Mbps, auto-switching, auto-negotiating, full/half duplex, DHCP, SSL, TLS, SSH, SNMP, IPv4, HTTPS web server   

User Device Support

[bookmark: BKM_29A80007_7E9C_4134_A9CB_F2CBC17E956F]Gateway shall support connection of up to 32 user devices for presentation. 

Gateway shall support multiple user device types and Operating Systems:

Laptop and desktop computers:

[bookmark: BKM_76D2B8CF_17AC_4967_BD81_545309822EE0][bookmark: BKM_D52D5C95_C6AC_4C9D_9C31_FFAA4B74F638]Windows XP, Windows Vista, Windows 7, Windows 8, Window 10, Mac OS X (versions 10.5 thru 10.11)  

Mobile Devices:

[bookmark: BKM_A0F51B8B_5C5B_4EAF_A9E3_57AB7975CCBD][bookmark: BKM_39ED4CB8_1354_47DA_A315_C30AFD092357][bookmark: BKM_4D685E2A_5A90_44B9_8120_EEEAF872EEA8][bookmark: BKM_F9680139_EBFE_41E3_A8FE_0BCB9EEDEECD]Apple iOS, Android    

Audio

[bookmark: BKM_998F3733_A1BC_4008_8451_1FA41181AB8E][bookmark: BKM_7BEE4B5E_B362_4634_B0C8_8BC9885A8CA3]Audio Format: Stereo  

Video

[bookmark: BKM_38400961_649B_41D7_AA45_84AAD1306A4D]Video Frame Rate Supported: 15 fps (typical) 

Supported Resolutions

[bookmark: BKM_127DAA34_1131_43D0_ABD2_64F64880A0C2][bookmark: BKM_E2EFF1C0_55A9_4EB6_9169_6E6106D11D00][bookmark: BKM_661432BE_D0CB_425A_A0C3_B40F5A46F606][bookmark: BKM_35D2D7FA_A7D4_4DA8_9244_4162B106F8DC][bookmark: BKM_EF9296B9_F991_4D5A_B018_A432C811C78C]800x600@60Hz, 1024x768@60Hz, 1280x720@60Hz (720p60), 1280x768@60Hz, 1280x800@60Hz, 1280x1024@60Hz, 1360x768@60Hz, 1400x1050@60Hz, 1440x900@60Hz, 1600x1200@60Hz, 1920x1080@60Hz (1080p60), 1920x1200@60Hz     

[bookmark: _Toc501550776]User Interfaces

[bookmark: _Toc501550777]Touch Screen

Basis of Design Touch Screen User Interface:

[bookmark: BKM_FDDDFF91_ACFA_4747_8696_2AF341F27E06]Crestron TSW-760 

[bookmark: BKM_F35185E7_8A6B_4E74_8ABD_5C5F0ECCD27C][bookmark: BKM_FD069ADA_F5F0_466D_8C39_AB81F700BA61]Crestron TSW-1060  

Functions

[bookmark: BKM_A1FA8BA7_9E83_43D0_9091_34EE242CEBAB][bookmark: BKM_43A5E6BA_371B_4B33_8084_251A8D64EF89]Provide custom user interface with controls for AV systems, integrated hardware, and integrated scheduling and management system.  

Communication:

[bookmark: BKM_655F29C0_2C50_43DA_89E7_9387B758AF9E][bookmark: BKM_516EEE93_9AB8_41CC_8D30_021424A0895E]Bidirectional 10/100 Mbps Ethernet communication.   

Physical

7 inch TFT active-matrix color LCD touch screen 1280 by 800 WXGA resolution display.
[bookmark: BKM_F2DEE8C5_B945_494B_9450_D6EEE14D7BC8]Specifier Note: 7 inch version: Crestron TSW-760
10.1 inch TFT active-matrix color LCD touch screen 1280 by 800 WXGA resolution display.
[bookmark: BKM_BF8088C2_2658_47DD_AFAA_151F37A7E5B1]Specifier Note: 10.1 inch version: Crestron TSW-1060
[bookmark: BKM_B1661F19_0895_44D1_AE19_157F6F472E92][bookmark: BKM_362EFD86_74B8_47AD_8156_B5EC7B13E920][bookmark: BKM_19976F5D_49FC_442B_8410_ACED72F09D76][bookmark: BKM_3DCD3018_12DC_40D0_8B8B_E313DCB71187]Power:  IEEE 802.3af Class 3 PoE Powered Device    

[bookmark: _Toc501550778]Encoder/Decoder Unit

[bookmark: _Toc501550779]Basis of Design Encoder/Decoder Unit

[bookmark: BKM_0907C697_B35F_4E3B_8BE6_8E8CCBAF9B84][bookmark: BKM_606744D4_B376_4EA2_951A_A1C935C08CC7]Crestron DM-NVX-350  

[bookmark: _Toc501550780][bookmark: BKM_FCB3DC75_ACC1_40F7_9F72_1907FA07964C]Communication 

[bookmark: _Toc501550781][bookmark: BKM_54216DD1_25E5_497D_A679_59827585F7BE]Device Architecture 

[bookmark: _Toc501550782][bookmark: BKM_E08D1B62_FF01_4A45_AAB5_EAAFF3AE5838]Functions 

[bookmark: _Toc501550783]Physical

[bookmark: BKM_72189858_F0A8_4A60_AF5F_07314D081F74]Connectors 

[bookmark: BKM_FF451487_051A_4332_962D_0D67AF267112][bookmark: BKM_E4B46AA6_E00B_473E_8964_6F2FA868D9D4]User Interface  

[bookmark: _Toc501550784][bookmark: BKM_5FFC8161_9A13_44F0_9977_528A4A1D71C3]Power 

[bookmark: _Toc501550785][bookmark: BKM_911E337B_ECBA_4BE0_8CB0_4BE0F9253DDB][bookmark: BKM_01385EBC_06BF_447C_BEFE_1676B81CEDA4]Wireless Communication  

[bookmark: _Toc501550786]Network Occupancy Sensor:

[bookmark: _Toc501550787]Basis of Design Occupancy Sensor:

[bookmark: BKM_348810F8_F5EB_4F40_AB05_CA54B0D71024][bookmark: BKM_5D902416_DD84_49E6_B7DA_712EF37DDC95]Crestron GLS-ODT-C-CN  

[bookmark: _Toc501550788]Functional

[bookmark: BKM_7BCEBD94_189F_45F4_AEC9_DEE239C69C01]Combination of ultrasonic motion detection and passive infrared detection with internal microprocessor. 

[bookmark: BKM_A0F59EC5_CE97_4126_ACB4_39C16EDED7F0]Coverage:  360 deg., 2000 sq. ft. 

[bookmark: BKM_FF2DFDDE_901B_4FF2_97FD_51B89DCF8455]Delayed time off adjustment.   

[bookmark: BKM_872727A5_0F45_401F_912F_477469661B5F]Detects movement within space while reducing false triggering or shutoffs while space is occupied. 

[bookmark: BKM_B2232545_1095_410E_BF98_A617D9394F72]Sensor shall be independently adjustable for installed conditions.   

[bookmark: BKM_339EE208_2496_431D_83B4_40902AC31DE4][bookmark: BKM_AA6D52C0_2CA9_4CA6_BEF2_A2B349DB0D63]Walk-through mode.   

[bookmark: _Toc501550789]Physical

[bookmark: BKM_912D98C1_2255_4CE6_BF2E_D119A6B64A1C]Additional Interfacing: includes connection port for additional photocell. 

[bookmark: BKM_CF75B2CA_FC64_4B5A_9354_40CFC7216AE4]Equipped with 4-wire interface for direct connection to control bus 

[bookmark: BKM_4A6DA249_1EC2_45E4_ADB9_FBF8AA9CCCEB]Mounting:  3” octagon box  

[bookmark: BKM_CCDB432B_AC59_45F7_8A84_40A09D2A1A84]Photocell: Built-in ambient light photocell 

[bookmark: BKM_17D64329_7828_4A1A_95F9_706D399E24C2][bookmark: BKM_090E0B3A_E0D4_4EB1_A4B8_263E533BA03F][bookmark: BKM_BB7AFB31_4D58_461F_9CB0_CAA2B5F67386]Set-up and commissioning: parameters shall be configurable via a handheld wireless remote.   

[bookmark: _Toc501550790]Speaker System

[bookmark: _Toc501550791]Basis of Design Speaker:

[bookmark: BKM_BCB1D81A_AEF7_428E_885A_4FC06205077F][bookmark: BKM_125CABC5_D6FA_4D47_9B81_42121F53B8DC]Crestron SAROS SB-200-P  

[bookmark: _Toc501550792]Amplified Sound Bar Speaker with the following specifications:

Performance:

[bookmark: BKM_93A1940F_7DE1_4EA6_9154_447689E05DCC]Input Sensitivity: 0.75 Vrms per channel for full rated output 

[bookmark: BKM_0A471939_BEB2_4BBB_8ECD_96DC965C35EF]Frequency Response: Within plus or minus 3B from 100 to 20,000 Hz 

[bookmark: BKM_AA4B7DD3_0750_4C30_9CAB_9367982C075F][bookmark: BKM_BD9EAAD1_2153_478D_BEC5_13D0570C1597]Output Sensitivity: 83 dB SPL @ 1 meter, both channels driven @ 1 Watt each  

[bookmark: BKM_D513391F_B5F8_4B1E_BCE8_10A0EBA06406]Enclosures: Plastic housing with perforate metal grille, black 

Termination:

[bookmark: BKM_D0EB019C_8E81_4138_BA11_B5781D86FA95]Inputs: Balanced  audio, terminal block 

[bookmark: BKM_FDFFA3C9_44B8_48EA_9ABB_A31DB7E980C8][bookmark: BKM_2DCB9191_7A9A_4655_A01E_4D9B3864AFC0][bookmark: BKM_E141DB9B_92FE_4850_B543_2DB1CC4C437B][bookmark: BKM_0912AB6C_8150_456B_B5E3_93224DD2D7A8]Power Requirements:  50 Watts (500 mA maximum) @ 100-240 Volts AC, 50/60 Hz    

[bookmark: _Toc501550793]Table Mounted Connection Interface

[bookmark: _Toc501550794]Basis of Design Connection Interface

[bookmark: BKM_5FA6195A_EF03_450C_AFCF_9230DEADB625][bookmark: BKM_B3166B83_2437_4A3A_BDC7_4C7DB67B9064]Crestron TT-101  

[bookmark: _Toc501550795][bookmark: BKM_7F5F090A_E1BA_434E_B5F0_A4D30A96321B]The Connection interface shall be available in black a finish. 

[bookmark: _Toc501550796][bookmark: BKM_B82F7732_DA17_4512_B4AD_24C46777CCC7]The Connection interface shall provide configurable connectivity in a flush mount tabletop unit.  

[bookmark: _Toc501550797][bookmark: BKM_466E89BE_D04B_47AA_BB0C_094BF7043BD2][bookmark: BKM_2EB475C0_0F12_42B2_9650_65315DF2DECA]The Connection interface shall support custom combinations of cables, and an AC power outlet.  

[bookmark: _Toc501550798]Display Device

[bookmark: _Toc501550799][bookmark: BKM_55B77ED0_6E29_4641_B5F4_6BE63F76DD19]Display device shall be controllable via a built-in RS-232 connection port. 

[bookmark: _Toc501550800][bookmark: BKM_1236BDBD_5A66_4394_80A4_1BE0910D2DF8][bookmark: BKM_EB426C3A_A6DC_4BE4_8977_2CF06266F957]Display device shall support 4K video through built-in HDMI input connector(s).  

[bookmark: _Toc501550801]HDBaseT Transmitter

[bookmark: _Toc501550802]Basis of Design HDBaseT Transmitter:

[bookmark: BKM_081C006D_2D1E_46E5_93E8_FFD27634CFA8][bookmark: BKM_993901C6_1A23_4AE0_B6D9_F55996D8EE19]Crestron DM-TX-4K-202-C  

[bookmark: _Toc501550803]The transmitter shall meet the following minimum requirements:

Ethernet Port

One (1) 8-wire RJ-45 

[bookmark: BKM_A30C264B_0A2F_48B3_8DEE_1DFC9EE6B6E4][bookmark: BKM_4B8C35A7_FE32_46A2_BC4A_F6D43E81CEA1][bookmark: BKM_7AC93CE2_76F2_4DDC_B776_B8642CDB212F]10/100 Mbps, auto-switching, auto negotiating, auto-discovery, full/half duplex, DHCP   

HDMI digital video/audio output

[bookmark: BKM_417C373A_5A38_4E08_8994_957822C60452][bookmark: BKM_402457A2_31E0_455F_9F96_2A624B0D44B5]One (1) 19-pin Type A HDMI female connector  

Two (2) HDMI video, audio, and control input:

[bookmark: BKM_8CC1E538_6606_416F_8548_6DBC3FBE1A82]CEC device control 

[bookmark: BKM_01A29A5D_E499_4255_AA2B_46D092AF6EA2]Supports 4K HDMI 

[bookmark: BKM_4706AF5B_1374_4063_8071_E950DC424A79]Supports DisplayPort Dual-Mode 

[bookmark: BKM_78B45AA7_7DFD_458E_9E63_DDC96F57D9E7]Supports DVI-D with adaptor 

[bookmark: BKM_88C7AC9A_D88F_4BA7_A996_02FF23F19598]Supports HDCP 2.2 

[bookmark: BKM_138A7F25_3656_4D64_B940_F5FE21322B52][bookmark: BKM_7CE5BEC7_159D_4D9C_A82B_4A93C90A49EF]Supports Dolby Digital, Dolby Digital EX, Dolby Digital Plus, Dolby TrueHD, Dolby Atmos, DTS, DTS-ES, DTS 96/24, DTS-HD High Res, DTS-HD Master Audio, LPCM up to 8 channels  

One (1) USB HID port.

[bookmark: BKM_F54D7989_EADD_4810_9629_9D76A7C987D5][bookmark: BKM_EC1E0A8B_43C5_450C_A9EC_567007A41F08]Supports USB HID class devices  

One (1) analog stereo audio input:

[bookmark: BKM_203595B7_FF95_4BB1_91BC_979B9A2ED78F][bookmark: BKM_0F43A225_4419_4BEA_8D06_7F7C5B37F039](1) 3.5mm TRS (L/R unbalanced)  

Power supply modes:

[bookmark: BKM_462B148A_DAB2_4E6D_9CC4_55A043BC02E4]Local or remote DC power source. 

[bookmark: BKM_3FC2C4FF_0EAF_4B6D_BB25_B7C1E48C63C5][bookmark: BKM_74BA2415_7F74_4895_87AC_B15777FD4056]Remote power supplied by matrix switcher through UTP/STP transmission cable.  

Single UTP/STP cable transmission connection

[bookmark: BKM_535CEF95_56F8_4249_9FFC_6A38FBAD67A8]Signal transmission up to 330 feet. 

[bookmark: BKM_EC0191CE_0F24_4675_821B_4906BBACC983]Supports CAT5e. 

[bookmark: BKM_1D4B5E64_7E73_41EB_820C_AC6C6D8C7E88]Supports HDBaseT signal specifications. 

[bookmark: BKM_A5A5A9FC_ABF4_4DC0_B2FB_910B7D9A78B3][bookmark: BKM_C26D9791_A12C_44AF_BEF7_8BEA2CFDB50C][bookmark: BKM_BE840A83_99A9_46E6_83CA_F8050BE38DBE][bookmark: BKM_6E326F68_816F_44F7_B7C9_3825789701DA]Supports remote power injection through matrix switcher.    

[bookmark: _Toc501550804]HDBaseT Receiver

[bookmark: _Toc501550805]Basis of Design HDBaseT receiver 

[bookmark: BKM_B641CDE0_FBE8_495C_9D3A_5C18B58B5037][bookmark: BKM_20160EFD_9D7A_4B57_B3FD_0AA87D075534]Crestron DM-RMC-4K-SCALER-C  

[bookmark: _Toc501550806]Functions

[bookmark: BKM_265BAA47_12CE_470E_A4C2_7CE9686ADF81]The scaling HDBaseT receiver shall include an HDBaseT input for support of 4K UHD sources connected at an HDBaseT transmitter or switcher.  

[bookmark: BKM_2BF48264_75A6_42A5_83EA_B49148027ECD]The Digital Graphics Engine shall include an Ethernet port to interface with a control system by the same manufacturer. 

[bookmark: BKM_BEE6A9AD_E979_49FC_BF85_599F52B5BBC8][bookmark: BKM_BA9E6C10_8B85_40E6_9C8A_5B0127058C0A]The Digital Graphics Engine shall include built-in RS-232 and IR control ports to allow for programmable control of the connected display and other devices via the control system.   

[bookmark: _Toc501550807]Performance

The receiver shall meet the following minimum requirements:

HDMI digital video, audio, and control output:

[bookmark: BKM_2743DCA8_663E_4AF8_9835_5E50F1585CD6][bookmark: BKM_3A02997A_5418_47A1_87DE_ED669E65C21D]One (1) 19-pin Type A HDMI female connector  

[bookmark: BKM_E428DD9E_2901_403F_AEB5_AC82E85CDC0B]HDMI output supports HDCP 2.2  

[bookmark: BKM_EE6A2365_FBDF_4552_B3E1_46963ECD422A]HDMI audio Support:  Up to 8 channel LPCM. 

[bookmark: BKM_2E9F9011_3F0B_4070_866A_A3577F4FD318][bookmark: BKM_8A3898A6_1220_40B7_B3F4_C555DDE0DE05][bookmark: BKM_0D0C0C49_1F0C_4633_AC95_F766A08DE83F][bookmark: BKM_DE0760DB_55D3_4080_9941_5F93FC1D0136]CEC device control.    

[bookmark: _Toc501550808]Computer

[bookmark: _Toc501550809][bookmark: BKM_DA8D0629_F294_4CA3_97EC_BC45D89D3B9B][bookmark: BKM_3E301EAB_DA91_4C25_A74B_9714D0D38CD8][bookmark: PRODUCTS_END][bookmark: BKM_3D13A466_ADFF_4A3F_A22A_8852ACBA1DA4]Computer or Laptop shall include an HDMI video output connection port.    

[bookmark: EXECUTION_START][bookmark: _Toc501550810]EXECUTION
[bookmark: EXECUTION_END][bookmark: BKM_927CAF11_6326_424B_8CDB_1DD00E2E09E8]NOT USED in this Guide Specification. Specifier shall Specify PART 3 On-Site work as needed.
[bookmark: APPENDICES_START][bookmark: _Toc501550811]APPENDICES

[bookmark: _Toc501550812][bookmark: SPECIFIED_PRODUCTS_START]SPECIFIED PRODUCTS
Specifier Note: This Article includes Crestron products specified in this Guide Specification document. This Article is for reference only and should not be required in actual project manual unless included in an overall system equipment list. 
[bookmark: _Toc501550813][bookmark: BKM_605B977F_8AA2_49E5_9764_1C529B691FA4]Crestron DMPS3-4K-350-C 

[bookmark: _Toc501550814][bookmark: BKM_3EEE2423_CDEB_4C09_9FEE_FD0FD0D1AF21]Crestron TSW-1060 

[bookmark: _Toc501550815][bookmark: BKM_140AB660_D44D_457D_96F3_5DD48F2E17A2]Crestron DM-NVX-350 

[bookmark: _Toc501550816][bookmark: BKM_FFAA29F0_A9C2_4C8D_9F32_B34D790B437C]Crestron DM-TX-4K-202-C 

[bookmark: _Toc501550817][bookmark: BKM_AF9EEA2E_273F_498A_B6A5_6E6D3146AD02]Crestron DM-RMC-4K-SCALER-C 

[bookmark: _Toc501550818][bookmark: BKM_7A89EC57_C4E8_419F_B330_EB3CD7F6DC22]Crestron SAROS SB-200-P 

[bookmark: _Toc501550819][bookmark: BKM_494ED7AC_5E10_4E1A_8A93_10F15873F554]Crestron TT-101 

[bookmark: _Toc501550820][bookmark: BKM_19FE7751_B002_4491_A90C_A0F7CC73F8BA][bookmark: SPECIFIED_PRODUCTS_END][bookmark: BKM_630A4173_7543_4FC6_A201_CF740D2F9759][bookmark: APPENDICES_END][bookmark: BKM_7C23BD3E_FCE6_4F61_A3AC_6390DB6A944D][bookmark: SECTION_27_41_16_WPT_04_END][bookmark: BKM_141F433F_0D75_4966_B003_C68515618A69]Crestron GLS-ODT-C-CN       
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