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Tango3 and Romeo2 Layout 
Recommendations

Introduction
Tango3 (MC33493) is a UHF transmitter IC and Romeo2 (MC33591/2/3) is a UHF receiver IC. 
They are designed for remote keyless and remote control applications along with any other ISM 
applications. Special care concerning the PCB layout must be considered to prevent application 
issues. A poor layout may result in degraded performances (high transmission spurious with 
Tango3 or low sensitivity with Romeo2) or even worse, in non-functionalities.

This application note provides some recommendations for the proper use of Romeo2 and Tango3.

Tango3 Layout Recommendations

Crystal placement
The crystal unit must be placed as close as possible to the XTAL1 and XTAL0 pins; the XTAL1 track 
also needs to be minimized. It should, ideally, be shielded by a ground plan around the crystal unit 
and a ground plane below the crystal unit (on the opposite side of the board). 

The purpose of this shielding is to minimize parasitic-coupled harmonics of the crystal frequency 
in the transmitted power and also to prevent the crystal oscillator from being disturbed by external 
EMC noise or parasitic couplings. The shielding plan will have a capacitor effect which must be 
taken into account in order to calculate the right load capacitor for the expected carrier frequency 
and deviation in FSK modulation.

When the crystal cannot be shielded, the designer must take care if a digital track is running in the 
crystal oscillator neighborhood or beneath the crystal unit, that no voltage is toggled while the 
Tango3 oscillator is enabled (Enable pin = High). Otherwise, it may introduce phase transient 
shifts in FSK modulation or even a transient oscillator stop.
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2 MCU Interface Using Romeo2  

Romeo2 Layout Recommendations  

CFSK
The CFSK track length must be minimized in a FSK application. The longer the track length, the 
more parasitic capacitance produced and the more it will affect the frequency deviation. 
Therefore, it must be minimized so that the frequency deviation is compliant with the expected 
deviation.

Decoupling capacitances
The decoupling capacitances must be very close to the VCC and GNDRF pins. If the track lengths 
between the capacitances and the product pins are too long, the VCC pins cannot be considered as 
a ground for RF frequencies. It could impact the matching of the Tango3 RF output with the 
antenna and subsequently the radiated output power.

The recommended decoupling capacitances are 100 pF and 10 nF.

Dataclock
The dataclock driver requires a very small capacitive load. If the length of the dataclock track is 
too long or if additional capacitances (like a standard oscilloscope probe) are added onto this 
track, the dataclock signal may become a trapezoidal or triangular shaped signal. For this reason, 
the track must be shortened as much as possible.

Romeo2 Layout Recommendations

Crystal placement
The crystal must be placed as close as possible to the XTAL1 and XTAL2 pins; also, the XTAL1 
track length must be minimized. Ideally, it should be shielded by a ground plan around the crystal 
unit and a ground plane below the crystal unit (on the opposite side of the board).

The purpose of this shielding is to prevent the crystal oscillator from being disturbed by external 
EMC noise or parasitic couplings. The shielding plan will have a capacitive effect which must be 
taken into account in order to design the right load capacitor for the expected local oscillator 
frequency.

When the crystal cannot be shielded, the designer must take care, if a digital track is running in 
the crystal neighborhood or beneath the crystal, that no output port is toggled while the Romeo2 
oscillator is enabled. Otherwise, it may introduce transient phase shifts of local oscillator which 
may result in data loss in FSK).

PFD
The PFD pin can, theoretically, be non-connected. But, since the PDF voltage controls the VCO, it 
is a “sensitive input” and any coupled noise or signal will result in phase noise of the local 
oscillator or will shift its frequency. Thus, it is ideal to implement the external filter that is 
proposed in the MC33591 data sheet.
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MCU Interface Using Romeo2  3

Romeo2 Layout Recommendations

Decupling capacitances
The decoupling capacitances must be very close to the VCC and VCCLNA (pins 1, 2, and 3) and to 
the GNDLNA and GNDSUB pins. In addition, special care must be considered for the ground 
plane connecting the GNDVCO, GNDSUB, and GNDLNA pins.

RFin
RFin is a biased input. Therefore, to avoid any DC conflict between Romeo2 and an external 
device, it is recommended that a DC decoupling capacitance be inserted. The DC decoupling 
capacitance acts as a short circuit at the RF frequencies (for example, a 100 pF to 1 nF 
capacitance.)
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等

为一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件

供应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家

专业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA
软件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功

能模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子

工业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精

挑细选、量身订做各种高科技电子元器件，并解决各种技术问题。 
更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/

传感器销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83370250 83376489 83376549 83607652 83370251   82500323 

    传真：0755-83376182  （0）13902971329  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 2B35 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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