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Phase�array�is�mandatory�in�5G�mmWave�28/39�GHz�bands�due�to�the�small�antenna�gain.�Analog�beamforming�turns�

PVU�UP�CF�UIF�NPTU�DSJUJDBM�UFDIOJRVF�JO�3�%��5IF�NBSLFU�JT�DVSSFOUMZ�MBDL�PG�B�UPPM�UP�DPOUSPM�QIBTF�BOE�BNQMJUVEF��5IF�

creation�of�BBox�by�TMYTEK�is�to�kll�up�this�gap.�TMYTEK’s�BBox�consists�of�several�building�blocks�as�depicted�below.�

Antenna array kits.
As a reference design

4x4 & 8x8 array

Phase shifter, variable
attenuator, PA, LNA,
and T/R switches.

RF channel selectors
(SP4T/SP8T RF switches
or 2x2/4x4 RF matrics)

Up/Down converter
with internal Phase-
Locked Oscillator

Baseband equipment

TMYTEKbuild all necessary components for 5GNRmmWavedevelopment

4ZTUFN�0WFSWJFX

AA-Kits 

""�LJUT�BSF�PVS�TUBOEBSE�BOUFOOB�LJUT�PGGFSFE�UP�CF�VTFE�JO�DPOKVODUJPO�XJUI�PVS�ΦA�box.�It�is�specikcally�designed�
GPS�PVS�Φ"�CPY�GPS�NJOJNVN�QBUI�BOE�QIBTF�MPTT��0VS�TUBOEBSE�LJUT�JODMVEF�VQ�UP����BOUFOOB�FMFNFOUT�LJUT�

ΦA Box 

The�main�part�for�phase�and�attenuation�control�covering�the�frequency�range�of�25�to�31�GHz�(the�39�GHz�band�

BBox�will�be�available�in�2020�Q1).�It�is�compactly�designed�with�the�options�to�choose�from�4�channels�(BBox�Lite)�

and�16�channels�(BBox�One).�It�is�controlled�by�high-speed�control�interface�and�works�perfectly�with�our�AA-Kits.

BB-Switch /Matrix

##�4XJUDI�JT�UIF�3'�DIBOOFM�TFMFDUPS�GPS�VTF�XIFO�TFWFSBM�Φ"�#PYFT�BSF�VTFE�UPHFUIFS��5.:5&,�PGGFST�VQ�UP�GPVS�Φ"�

Boxes�to�be�used�synchronously.�This�box�have�internal�SP4T�or�SP8T�RF�switches�for�up�to�50�GHz.�BB-Matrix�works�

TJNJMBS�UP�##�4XJUDI�FYDFQU�JU�PGGFST�UIF�NBUSJY�GVODUJPO�GPS�DVTUPNFST�XIP�XJTIFT�UP�EP�.*.0�USBOTNJTTJPO��
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UD Box

Conversion�to�/�from�28�GHz�band�(39�GHz�is�also�covered�in�our�UD�Box)�with�a�built-in�local�oscillator�(LO).�Our�

UD�Box�covers�a�very�broad�range�of�frequencies�including�all�of�the�possible�5G�NR�bands�(24/26/28/39�GHz):

r� �3'�CBOE������UP����()[

r� IF�band:�0.01�to�14�GHz

r�Adjustable�LO�band:�16�to�32�GHz

r�4JOHMF�PS�%VBM�DIBOOFMT

Baseband equipment

0VS�##PY�IBT�CFFO�UFTUFE�XJUI�WBSJPVT�CBTFCBOE�JOTUSVNFOUT�PO�UIF�NBSLFU��.BKPS�BOBMZ[FST�XPSL�XFMM�XJUI�PVS�

TFUVQT��5IJT�QSPWFT�UIF�VTBCJMJUZ�PG�##PY�TZTUFN�BOE�FOBCMFT�B�XJEF�SBOHF�PG�SFTFBSDI�UPQJDT�UIBU�DBO�CF�EPOF�

JODMVEJOH�QSPUPDPM�BMHPSJUIN�CFBN�USBDLJOH�BMHPSJUIN�BOE�NPSF�

Software GUI/API 

"U�5.:5&,�XF�DVTUPNJ[F�PVS�PXO�TPGUXBSF�DPOUSPM�GPS�PVS�##PY�QSPEVDU�MJOF���5IF�##PY�DBO�CF�DPOUSPMMFE�FJUIFS�CZ�

TPGUXBSF�VTFS�JOUFSGBDF�	6*
�PS�"QQMJDBUJPO�1SPHSBNNJOH�*OUFSGBDF�	"1*
�XIJDI�BSF�CPUI�EFWFMPQFE�JO�IPVTF�CZ�PVS�

TPGUXBSF�UFBN��5IF�TPGUXBSF�6*�JT�FBTZ�UP�VOEFSTUBOE�BOE�BMMPXT�VTFST�UP�HFU�B�RVJDL�TUBSU�PO�CFBNGPSNJOH�XIJMF�

UIF�"1*�JT�GPS�BEWBODFE�VTFST�XIP�BSF�SFBEZ�UP�SVO�UIFJS�PXO�CFBNGPSNJOH�TFRVFODFT��5IF�TPGUXBSF�DPOUSPM�DBO�

SVO�PO�FJUIFS�NJOJ�64#�PS�3+���&UIFSOFU�JOUFSGBDF��

�

�

�

� Software GUI of BBox� One
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##PY�0OF�WT�##PY�-JUF�

TMYTEK�has�created�two�versions�of�BBox:�BBox™�One�and�BBox™�Lite.�BBox�One�is�a�16-channel�phase�array�

JOUFHSBUFE�XJUI�""�LJU�Φ"�#PY�BOE�TPGUXBSF�DPOUSPM�BJNFE�UP�FNVMBUF�CBTF�TUBUJPO�CFBNGPSNJOH�QFSGPSNBODF��##PY�

-JUF�JT�B���DIBOOFM�QIBTF�BSSBZ�JOUFHSBUFE�XJUI�""�LJU�Φ"�#PY�BOE�TPGUXBSF�DPOUSPM�BJNFE�UP�FNVMBUF�6&�CFBNGPSNJOH�

QFSGPSNBODF��.PSF�EFUBJMT�BSF�CFJOH�DPNQBSFE�CFMPX�

�� ##PY��0OF ##PY��-JUF

/P��PG�$POUSPMMBCMF�$IBOOFMT �� �

""�,JU�	EFUBDIBCMF
 �Y��PS��Y��BSSBZ 4FSJFT�1BUDI

#FBNTUFFSJOH�%JNFOTJPO �% �%

5BSHFU�&NVMBUJPO 4NBMM�$FMM 6&�	TNBSU�QIPOF�UBCMFU


4PGUXBSF�$POUSPM 6*�PS�"1* 6*�PS�"1*

$POUSPM�*OUFSGBDF 3+���PS�NJOJ�64# 3+���PS�NJOJ�64#

4J[F�	XJUI�""�LJU
 ����Y����Y����NN ����Y�����Y�����NN

BBox� One

BBox� Lite
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BBox™�and�UD�Box�Specikcation

4UBOEBSE�1SPEVDUT

$VTUPNJ[BUJPO�3FRVJSFNFOU

*G�ZPV�SFRVJSF�BOZ�DVTUPNJ[FE�##PY5.,�please�contact�us�for�more�details.�We�also�offer�39�GHz�and�sub-6�GHz�solutions.

##PY�.PEVMF

1BSU��
/VNCFS

3'�
	()[


5Y�&*31�
	E#N


5SBOTNJUUFS�.BY��
(BJO
	E#


3FDFJWFS�.BY��
(BJO
	E#


1IBTF�4IJGUFS�
Range�(˚)

"UUFOVBUPS�
3BOHF�
	E#
 1BDLBHF�	NN


##�-*5&�+'������ ����� �� �� �� ��� �� ����Y�����Y����

##�0/&�+'�����Y� ����� �� �� �� ��� �� ����Y����Y���

##�0/&�+'�����Y� ����� �� �� �� ��� �� ����Y����Y���

""�,JUT

1BSU��
/VNCFS "OUFOOB�5ZQF

/3�'SFRVFODZ�
#BOE

��E#�
#BOEXJEUI�

	()[

"OUFOOB�"SSBZ�
(BJO�	E#


#SPBETJEF�
Beamwidth�(˚)

#FBN�4UFFSJOH�
3BOHF 1BDLBHF�	NN


##�-*5&�"/5������ 4FSJFT�1BUDI O��� ������������ ���� É���� É�� ���Y����Y����

##�0/&�"/5�����Y� �Y��1BUDI O��� ������������ ���� É���� É��	7
�É��	)
 ���Y����Y���

##�0/&�"/5�����Y� �Y��1BUDI O��� ������������ ���� É��� É��	7
�É��	)
 ���Y����Y���

##�4XJUDI

1BSU�
/VNCFS 4XJUDI�5ZQF 3'�	()[


*OTFSUJPO�-PTT�
	E#
 *TPMBUJPO�	E#
 **1��	E#N
 1BDLBHF

##�48�41�5����� 41�5 ��������� ��� �� �� 5#%

6%�#PY

1BSU
/VNCFS 3'�	()[
 -0�	()[
 *'�	()[


$POWFSTJPO�
-PTT�	E#


4VQQMZ�
7PMUBHF�	7


/P��PG�
$IBOOFMT 1BDLBHF

##�6%$�����������	4�%
 ������� ������� ��������� �� �� 4JOHMF�PS�%VBM ����Y�����Y���
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