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0. Network Environment Setup

® Network environment settings: If the IP address of the device and PC is assigned by DHCP,
this step can be skipped. If the IP address cannot be obtained through DHCP, the domain must
be set to 192.168.100.xxx.

(1). Go to Windows Settings/Network & Internet/Ethernet/Change adapter options.

Settings =] x
Windows Settings

Find a setting

g System i'i' Devices D Phone
Sisplay, sound, notifications, 2l Bluetooth, printers, mouse Link your Andi
o o—
@ Network & Internet E‘/ Personalization 5— Apps
Wi-Fi, airplane mode, VPN Background, lock screen, colors == Uninstall, defaults, optiona
featur

W

Time & Language
Speech, region, date

R Accounts
Your accounts, email, sync,

ark, other people

o
~

Ease of Access Cortana & Privacy
Narrator, magnifier, high Cortana language, permissions, Location, camera

contrast notifications

77N Update & Security
& Home Ethernet
Find a setting e Ethernet
Eth t
Metwork & Internet NG ter,r;ir o
JL O 1cCLe
& Status
Related settings
7= Wi-Fi

IChange adapter options I

' Pl Ethernet Change advanced sharing options

@ Dial-up Metwork and Sharing Center

o VPN HomeGroup
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(2). Right click on "Ethernet"/Properties

& Network Connections
A~ & <« Network and Internet > Network Connections
Organize ~

Disable this network device Diagnose this connection

Bluetooth Netwaork
-

I Connection
x 8 Mot connected

Ethernet

»

Network cable unplugged
o

" Rea
%) Disable
l_. Wi-Fi 1 Status
—_— Mot connected o
x d{m Killer Wireless-n/a/ac 1535 ... lagnose

- O X

Network Connections @

- m @

« MYTEK

Bridge Connections

Create Shortcut
Delete

$
$
@ Rename
&

Properties

Titems 1 item selected

(3). Click "Internet Protocol Version 4 (TCP/IPv4)", and then click "Properties”.

U Ethernet 2 Properties >

Metworking  Sharing

Connect using:

Iij-‘ ASIX AXBE179 USE 3.0to Gigabit Ethemet Adapter

This connection uses the following items:

[w] I:|CI|:.=,r|'c for Microsoft Metworks -
[w] J:' File: and Printer Sharing for Microsoft Metworks
=J:I

L] & Adapter Mul ip Exor ro’[ucol

4 Microsoft LLDP Protocol Driver

4 Intemet Protocol Version 6 (TCP/IPvE) W
L4 >
Description

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocal that provides communication
across diverse interconnected networks.

QK Cancel
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(4). Enter the IP address 192.168.100.xxx
(please avoid 192.168.100.100 ~ 192.168.100.120)

Internet Protocol Version 4 (TCP/IPvd) Properties b4

General

‘fou can get IP settings assigned automatically if your network supparts
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(2 Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192 , 168 , 100, 150

Subnet mask: 255,255 . 255, O

Obtain DMS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server: l:l

[validate settings upon exit Advanced...

Cancel
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1. BBox One

(1). Connect BBox One and PC with Ethernet, and then turn on the power of BBox One.
(2). Open TMXLAB Kit.

3). Wait till scanning is completed.

4), After scanning is completed, click the device icon above.
TMYTEK

Select device
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(5). If the table of the clicked device has not been imported, the screen will show “No Calibration
Table.” Click anywhere to open the file selection window, choose the file(s) to be imported, and

then click “Open” to import the table and expand the control panel.
TMYTEK

TMYTEK
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6). Click the Mode toggle switch to switch between Tx/Rx mode.

TMYTEK

Biax

B19312300 24

Device Controller

— Common

Mode ® | Aok onjors) Load Table ! Central Frequency | 28

~— Channel Control

CHOl

d8

> ®

y Antent

7). Toggle All CH (ON/OFF) can switch all channels on/off.

TMYTEK

Biax

B19312300 24

Device Controller

~— Common

Made ® AicHonor) Load Table ! Central Frequency | 28

— (Channel Control

CHOl

a8

° @

)y Anteni
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(8).Click "Load Table" to import the calibration table. After selecting the file(s) to be imported, click

Open to import the file(s).
TMYTEK

Biax

B19312300 24

Device Controller

~— Common

Mode ® Aok onjors) Load Table ! = Central Frequency | 28 GHz v

~— Channel Control

CHOl

d8

> ®

y Antent

(9). All available frequency points are listed in the Central Frequency drop-down menu. You can
choose the desired one.

NOTE: The Dynamic Range of each frequency point may be different.
YMYTEK

BBox

B19312300:24

Device Controller

—— Common

ode (T @  MCHONOm Load Table

— Channel Control

CHO1

)y Anteni
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(20). Click the toggle switch in the upper right corner of the channel card(s) to switch the channel

power on and off.
TMYTEK

Biax

B19312300 24

Device Controller

~— Common

Mode ® Aok onjors)

Load Table ! Central Frequency | 28 GHz

~— Channel Control

CHOl

d8

®

y Antent

TMYTEK

Biox

B19312300-24

Device Controller

— Common

mode (T @ ANCHONOM)

Load Table Central Frequency | 28 GHz Vv

~— Channel Control

CHOl

d8

> ®

y Antent
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(12).If no antenna is selected, only the channel control mode is functional. The beam steering
function is only available after an antenna is selected.

Click the antenna drop-down menu to select an antenna.
TMYTEK

Biox

BI9312300-24

Device Controller

— Common

Mode ® Ao ONOF) Load Table ‘!  Central Frequency | 28 GHz Vv

— (Channel Control

CHOl

OB ——
® @

(13).Click “Import” to open the file selection window. Select the file(s) to be imported and click

“Open” to use the imported antenna data in the antenna menu.
TMYTEK

Biax

B19312300 24

Device Controller

~— Common

Made ®  AicHonor) Load Table ! Central Frequency | 28 GHz v

— Channel Contro
CHOl

a8

° @

)y Anteni

EESWIN): | AAIT_TMVYTEK-8x8_B19312300-24.csv
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14). Click "Management" to open the customized antenna management interface.

TMYTEK
-

~— Commeon

mode Tx ) AlcH(owjorr) ou | contralFrequency 28

— Gain/phase control

CHOL
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(15).Click "Add" to enter the add mode.
Enter following in order: antenna name (for identification, the name cannot be repeated),
SpacingX (the pitch-to-pitch spacing between two adjacent antenna elements on the X-
coordinate, Unit: mm), SpacingY (the pitch-to-pitch spacing between two adjacent antenna
elements on the Y-coordinate, Unit: mm), theta max angle, and phase offset of each channel.
Click the arrow on the right to expand/collapse the offset input box.
After completing the above action, click "Ok" to save the input data and return to the main

control interface. You will see that the antenna option has been added to the antenna menu.
TMYTEK

Manage Custom Antenna

Name

New antenna 1

RX Offset TX Offset
0 0

0 0
0 0

o 0

TMYTEK

Biox

BI9312300-24

Device Controller

— Common

Mode ® ucHoNom Load Table Central Frequency | 28 GHz Vv

~— Channel Control

CHOl

0B ——i
> ®

TMYTEK-4x4_NONE
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16). Click the red "X" and then “OK” to delete the antenna data.

TMYTEK

© 2021 TMYTEK. All rights reserved. 13
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(17).Press and hold the red dot on the tip of the Beam to rotate the Beam and adjust 8 and ¢. Press
and hold the green dot on the xy-plane to adjust ¢.

NOTE: @ isthe angle between the positive Z-axis and the vector in question (0 < 6 < Theta max
angle).
[0) gis ’zhe angle between the projection of the vector onto the xy-plane and the positive X-axis (0
< ¢ <360°).
Take this screenshot as an example, the theta max is 45°.

TMYTEK

Biax

B19312300 24

Device Controller

~— Common N
TMYTEK 4x4_ NONE
Mode ® ucHoNom Load Table Central Frequency | 28 GHz Vv

~— Channel Control

CcHOL ®

® e 14

® —

| Boresight

©  45° <o 100°
Maximum value 6 45° Maximum value @ 359°

@8 14

18). Pressing "Boresight" can set 8 and ¢ back to 0 degree.
TMYTEK

Biax

B19312300 24

Device Controller

— Commen N
TMYTEK 4u4_NONE
Made ®  AicHonor) Load Table ! Central Frequency | 28 GHz v

— (Channel Control

CHOl

a8

° @
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(19).When the device is rotated to an arbitrary angle, pressing the "Reset Angle” button can set the

device to its original angle.
TMYTEK

Biax

B19312300 24

Device Controller

— Commen N
TMYTEK 4u4_NONE
Mode ® Aok onjors) Load Table ! Central Frequency | 28 GHz v

~— Channel Control

CHOl

B
® —

| Boresight

0 45 B ll' ¢

Maximum value 8 45° Maximum value p 359°

@ 14

TMYTEK

Biox

B19312300-24

Device Controller

~— Common N
TMYTEK 4x4_ NONE
Mode ® ucHoNom Load Table Central Frequency | 28 GHz Vv

~— Channel Control

CHOl

B
® —

i_Boresight

0 45 o 110°%

Maximum value 8 45° Maximum value p 359°

@8 14
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(20). This button can quickly adjust the device to the upright or horizontal position.

NOTE: Users can manually rotate the angle of the device instead of using this function.
TMYTEK

Biax

B19312300 24

Device Controller

~— Common

Mode ® Aok onjors)

~— Channel Control

CHOl

d8

> ®

Maximum value 8 45° Maximum value p 359°

@ 14

TMYTEK

Biox

B19312300-24

Device Controller

— Common .
TMYTEK.4x4_ NONE
— CH (ON/OF) Load Table ‘~-!  Central Frequency | 28 GHz v

~— Channel Control

CHOl

d8

> ®

i_Boresight

Maximum value 8 45° Maximum value p 359°

@8 14
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21). Adjust the dB value to control the Beam gain.
TMYTEK

TMYTEK.4x4_ NONE
Load Ta +'  Central Frequency | 28 GHz v

— (Channel Control
CHOl

R —
® @

CHO9

0B ——i
> ®

| Boresight

Maximum value 8 45° Maximum value

L —— N
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2. BBox One 5G

(1). Connect BBox One and PC with Ethernet, and then turn on the power of BBox One.
(2). Open TMXLAB Kit.

3). Wait till scanning is completed.

4), After scanning is completed, click the device icon above.

TMYTEK
B

Select device

© 2021 TMYTEK. All rights reserved. 18
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(5). If the table of the clicked device has not been imported, the screen will show “No Calibration
Table.” Click anywhere to open the file selection window, choose the file(s) to be imported, and

then click “Open” to import the table and expand the control panel.
TMYTEK

BEox
<
D2144E014-28

TMYTEK

BEox
<
D2144E014-28

S AAKIT_TMYTEK ZBONE 4x4 C2144E0.. 2
4l D2144E014-20_2BGHz 5w
10 02144601428 20GHz esv

EEEW(N): | "D2144£014-28_28GHz cov” "D2144E014-28_29GHz cov”
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2.1 Device Controller

® The device controller is designed to switch between Tx/Rx mode, change central frequency;,
control the power/gain/phase of each channel and set beam angle.

1). Switch to the “Device Controller’ page
TMYTEK

BB
<
21446014 28

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) Load Table ! Central Frequency | 28 GHz v

— (Channel Control

Common Gain

CHO4

B ——e
o @

)y Anteni

2). Click the Mode toggle switch to switch between Tx/Rx mode.

TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

—_Common

Mode ®  AucHoNOF) Load Table Central Frequency | 28 GHz Vv

~— Channel Control

Common Gain

CHO4

B ——e
o @

)y Anteni
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3). Toggle All CH (ON/OFF) can switch all channels on/off.

TMYTEK

@
D2144E014-28

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28 GHz Vv

— (Channel Control

Common Gain

CHO4

B ——e
o @

)y Anteni

(4).Click "Load Table" to import the calibration table. After selecting the file(s) to be imported, click

Open to import the file(s).
TMYTEK

E
21446014 28

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! | Central Frequency | 28

— (Channel Control

Common Gain

CHO4

B ——e
o @

)y Anteni
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(5). All available frequency points are listed in the Central Frequency drop-down menu. You can
choose the desired one.

NOTE: The Dynamic Range of each frequency point may be different.
TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘! = Central Frequency | 28

28

— (Channel Control

Common Gain 2

CHO4

B ——e
o @

)y Anteni

(6). Click the toggle switch in the upper right corner of the channel card(s) to switch the channel

power on and off.
TMYTEK

BB
<
21446014 28

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v

— (Channel Control

Common Gain

CHO4

d8

)y Anteni
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(7). Adjust the sliders of dB and ® in the channel card(s) to control the channel gain and phase.
When the element gain is minimal/maximal, the screen will show “Please adjust common gain.”
You need to adjust the common gain before you can continue to lower/higher the channel gain.

Click “OK” to switch to the common gain adjustment mode.
TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28 GHz Vv

— (Channel Control

Common Gain

CHO4

B ——e
o @

)y Anteni

TMYTEK

BB
<
21446014 28

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v

— (Channel Control
Common Galn

Please adjust

‘common gpin

B ——ly
o @

)y Anteni
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8). You can switch the common gain adjustment mode on and off by the toggle switch icon.
TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28 GHz Vv

—_Channel Cantrol

Common Gain ®

Common Gain 1

CHO4 ® 75

@ ® 0

Common Gain 2 )y Anten

CHO8 w® 12

[ ] ® 0

Common Gain 3

cHI2 w 125
L @ 0

Common Gain 4

CH1s @ 14

(9). Adjusting the common gain will simultaneously affect the gain of the 4 channels on the board.
Take this screenshot as an example, if the common gain is changed to 0,
the Channel01 is 4.5 dB, Channel04 is 0 dB. Then, the common gain and channel gain can be

adjusted separately.
TMYTEK

BB
<
21446014 28

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v

~— Channel Control
Comman Gain ®

Common Gain 1

CHO4 ® 75

@ ® 0

Common Gain 2 )y Anten

CHO8 w® 12

[ ] ® 0

Common Gain 3

cHI2 w 125
L @ 0

Common Gain 4

cH16 w14
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(10).If no antenna is selected, only the channel control mode is functional. The beam steering
function is only available after an antenna is selected.

Click the antenna drop-down menu to select an antenna.
TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

— Common

Mode ®  AucHoNoF) [ ]

Load Table ‘!  Central Frequency | 28 GHz Vv

— (Channel Control

Common Gain

CHO4

B —e

E T

(11).Click “Import” to open the file selection window. Select the file(s) to be imported and click

“Open” to use the imported antenna data in the antenna menu.
TMYTEK

BB
<
21446014 28

Device Controller Beam Config Editor

~— Common

Maode ®  AicHonor) [ ]

Load Table ! Central Frequency | 28 GHz v

« 4 B @ 05(C) > fles
— Channk

Commy &
CHO4

d8

)y Anteni

WMESWEMN) AAKIT_TMYTEK 280NE_dud C2144E015-28.cov

-_'-! i -3 4

CH15 CH14 CH13 L J

B — B —y 14
o ® °® 0
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12).Click "Management" to open the customized antenna management interface.

TMYTEK
-

~— Commeon

mode Tx ) AlcH(owjorr) ou | contralFrequency 39

— Gain/phase control
‘Common Galn

© 2021 TMYTEK. All rights reserved.
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(13).Click "Add" to enter the add mode.
Enter following in order: antenna name (for identification, the name cannot be repeated),
SpacingX (the pitch-to-pitch spacing between two adjacent antenna elements on the X-
coordinate, Unit: mm), SpacingY (the pitch-to-pitch spacing between two adjacent antenna
elements on the Y-coordinate, Unit: mm), theta max angle, and phase offset of each channel.
Click the arrow on the right to expand/collapse the offset input box.
After completing the above action, click "Ok" to save the input data and return to the main
control interface. You will see that the antenna option has been added to the antenna menu.

Manage Custom Antenna

Name

New antenna 1

RX Offset TX Offset
0 0

0 0
0 0

o 0

TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

— Common

Mode ® ucHoNom Load Table Central Frequency | 28 GHz Vv

~— Channel Control

Common Gain

CHO4

OB ——
® @

E e
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14). Click the red "X" and then “OK” to delete the antenna data.

© 2021 TMYTEK. All rights reserved. 28
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(15).Press and hold the red dot on the tip of the Beam to rotate the Beam and adjust 8 and ¢. Press
and hold the green dot on the xy-plane to adjust ¢.

NOTE: @is the angle between the positive Z-axis and the vector in question (0 < 6 < Theta max
angle).
¢ is the angle between the projection of the vector onto the xy-plane and the positive X-axis (0
<@ <360°).
Take this screenshot as an example, the theta max is 45°.

TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

~— Common

TMYTEK_280NE_tud_C21AE01S-28
Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v

— (Channel Control

Common Gain

CHO4 [ ]

B —  ]2)
o —e 145

cHo8 [ ]

d8 12

i_Boresight

) ar ~
40 4_) «Q l| »
— Z\J
Maximum value 8 45° Maximum value @ 359°

@ 12

TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

— Common

TMYTEK_ZBONE_dxd (2144501528
Mode ® ucHoNom [ ] load Table ' Central Frequency | 28 GHz Vv

~— Channel Control

Common Gain

CHO4

OB ——
® @

i_Boresight

. N o]
8 )°» 0
Maximum value 6 45° i

@ 12
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(17).When the device is rotated to an arbitrary angle, pressing the "Reset Angle” button can set the
device to its original angle.
TMYTEK

E
21446014 28

Device Controller Beam Config Editor

~— Common

TMYTEK_280NE_tud_C21AE01S-28
Mode ® Aok onjors) ® Load Table ‘!  Central Frequency | 28

~— Channel Control

Common Gain

CHO4 [ ]

% —e 17
* —o 1275

12
55

®
12

Maximum value 8 45° Maximum value p 359°

12

TMYTEK

@
D2144E014-28

Device Controller Beam Config Editor

— Common

TMYTEK_ZBONE_dxd (2144501528
Mode ® ucHoNom [ ] load Table ' Central Frequency | 28

~— Channel Control

Common Gain

CHO4 [ ]

B ——g 7D
* —o 1275

12
55

®
12

i_Boresight

~
<

Maximum value 8 45° Maximum value p 359°

12
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(18). This button can quickly adjust the device to the upright or horizontal position.

NOTE: Users can manually rotate the angle of the device instead of using this function.
TMYTEK

E
21446014 28

Device Controller Beam Config Editor

~— Common

TMYTEK_280NE_tud_C21AE01S-28
Mode ® Aok onjors) ® Load Table ‘!  Central Frequency | 28 GHz v

~— Channel Control

Common Gain

CHO4

OB ——
® @

o ()°

Maximum value 8 45° Maximum value p 359°

@ 12

TMYTEK

@
D2144E014-28

Device Controller Beam Config Editor

— Common

TMYTEK_ZBONE_dxd (2144501528
Mode ® ucHoNom [ ] Load Table - Central Frequency

~— Channel Control

Common Gain

CHO4

OB ——
® @

i_Boresight

o (0% @ (°

Maximum value 8 45° Maximum value p 359°

@ 12
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19). Adjust the dB value to control the Beam gain.
TMYTEK

Beam Config Editor

TMYTEK 2B0NE_dxd C2144EOI5-28
Load Ta +'  Central Frequency | 28 GHz Vv

— (Channel Control

Common Gain
CHO4
B —e
° ®
cHos o

L — L ——
® ® ® ®

| Boresight

CH16

B ——e
> e

Maximum value 8 45° Maximum value
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2.2 Beam Config Editor

® The Beam Config Editor can pre-edit up to 64 sets of beams in Tx/Rx mode each, and can
write the beam table into the BBox. In the same power cycle, the user can switch the pre-
written beam ID through the SPI interface.

(1). Switch to the “Beam Config Editor” page

TMYTEK

Beam Config Editor

(2).1f no antenna is selected, the beam table cannot be edited, and “Please select antenna” will pop

up on the screen.
TMYTEK

Beam Config Editor

© 2021 TMYTEK. All rights reserved. B
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3). After selecting an antenna, you can edit the beam table.
TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

TYTEK 280NE_ 4 CI1ME01S 78
£ save Config w @ s

— T L

BeamlD afp | = Gain (12 |= BeamID - oo | Gain [25  |=
BeamiD 8o I [ c Gain BeamiD c @ [0 J- Gain [25  |=
BeamlD 3 8o J- [ : Gain | BeamlD : @ [0 J- Gain [25  |=»
BeamlD . | . Gain — BeamID - P Gain /l’:—‘w
BeamlD - - Gain BeamID - [ El Gain *
BeamiD : . Gain BeamiD - el | Gain 25 |=
BeamID - Gain . BeamID - el | Gain 25 |=
BeamiD - [ . Gain [12__ |1 BeamiD - - Gain 25 |=

BeamiD - [ : Gain | - BeamID - - Gain [25 |

BeamiD : : Gain BeamID - : Gain [25 |

« MYTEK

(4).64 sets of beams can be stored in the Tx/Rx mode each, and the range of values that can be

entered will be prompted below the input box.

TMYTEK

Device Controller Beam Config Editor

™

© 2021 TMYTEK. All rights reserved.
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(5). After editing, click "Save Config" to save the configuration file.
NOTE: At this moment, the configuration file is only written on the PC and has not been written to
BBox yet.

TMYTEK

BEox
<
D2144E014-28

Device Controller Beam Config Editor

TYTEK 280NE_ 4 CI1ME01S 78
£ save Config w @ s

— T 3

BeamlD [: - - Gain |12 - BeamID - ¢ [0 - Gain |25 -

BeamiD 8o I [ c Gain BeamiD c @ [0 J- Gain [25  |=
BeamlD 3 J- [ : Gain | BeamlD : @ [0 J- Gain [25  |=»
BeamlD . | . Gain | BeamID - P Gain /l’:—‘w
BeamlD - - Gain BeamID - [ El Gain *
BeamiD : : Gain BeamID c : Gain [25 =

BeamID = Gain : BeamID - = Gain [25 =

BeamID - [ . Gain | ! BeamiD - - Gain [25 -

BeamiD - [ : Gain | - BeamID - - Gain [25 |

BeamiD : : Gain BeamID - : Gain [25 |

(6). Control Method shows how BBox is controlled. In the
Ethernet.

TMYTEK

BB
<
21446014 28

Device Controller Beam Config Editor

TMYTEK_J80NE_id_C2144E015-28
& Save Config @ s#

— T 3

BeamlD [: - - Gain |12 BeamID - ¢ [0 - Gain |25 -

BeamiD 8o J- [ : Gain BeamID : @ [0 J- Gain [25  |=
BeamlD 3 8o J- [ : Gain | BeamlD : @ [0 J- Gain [25  |=»
BeamlD . | . Gain — BeamID - P Gain /l’:—‘w
BeamlD - - Gain BeamID - [ El Gain *
BeamiD : . Gain BeamiD - el | Gain 25 |=
BeamID - Gain . BeamID - el | Gain 25 |=
BeamID : [ c Gain [12_ | BeamiD : : Gain 25 |=

BeamlD > [ ; Gain BeamiD : P Gain [25  |»

BeamlD . L . Gain | BeamID . P Gain \15 ‘w
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(7). Toggling the Control Method button can switch the control method of BBox. In the “SPI” mode,
Beam Config is written to BBox and BBox cannot be controlled by TLK. All function is locked and
“Please switch control method to TLK” will pop up on the screen.

NOTE: If you switch to the “Device Controller’ page now, the Control Method will be set to “TLK”

automatically.
TMYTEK
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3. BBox Lite

(1). Connect BBox Lite and PC with Ethernet, and then turn on the power of BBox Lite.
(2). Open TMXLAB Kit.

3). Wait till scanning is completed.

4), After scanning is completed, click the device icon above.
TMYTEK

Select device
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(5). If the table of the clicked device has not been imported, the screen will show “No Calibration
Table.” Click anywhere to open the file selection window, choose the file(s) to be imported, and

then click “Open” to import the table and expand the control panel.
TMYTEK

BEox

02104102428

TMYTEK

BB

02104102428

WEEWN). | "D2104L024-28 2TGHz csv" "D21041024-28_28GHz csv”
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3.1 Device Controller

® The “Device Controller” is designed to switch between Tx/Rx mode, change central frequency,
control the power/gain/phase of each channel and set beam angle.

1). Switch to the “Device Controller’ page.
TMYTEK

BB

02104102428

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v ‘

— (Channel Control

Common Gain

CHO4 CHD2 [ ] CHO1 [ ]

B —e @® ——e 20 d ——ue 20
c e P 0l[ee 0

2). Click the Mode toggle switch to switch between Tx/Rx mode.

TMYTEK

BEox

2104100428
Device Controller Beam Config Editor

—_Common

Mode ®  AucHoNOF) [ ] load Table ' Central Frequency | 28 GHz Vv ‘

~— Channel Control

Common Gain

CHO4 CHD2 [ ] CHO1 [ ]

B —e 0B —e () 8 —y 0
° @ o ® 0 o ® 0
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3). Toggle All CH (ON/OFF) can switch all channels on/off.

TMYTEK

BEox

02104102428

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28 GHz Vv

— (Channel Control

Common Gain

CHO4 CHD2 [ ] CHO1 [ ]

B —e 0B —e () 8 —y 0
° @ o ® 0 o ® 0

(4).Click "Load Table" to import the calibration table. After selecting the file(s) to be imported, click

Open to import the file(s).
TMYTEK

BB

02104102428

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! | Central Frequency | 28 GHz v

— (Channel Control

Common Gain

CHO4 [ ] CHD2 [ ] CHO1 [ ]

B —e () 0B —e () 8 —y 0
° @ 0 o ® 0 o ® 0
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(5). All available frequency points are listed in the Central Frequency drop-down menu. You can
choose the desired one.

NOTE: The Dynamic Range of each frequency point may be different.
TMYTEK

BEox

02104102428

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28

— (Channel Control

Common Gain

CHO4

B ——e
o @

(6). Click the switch button in the upper right corner of the channel card(s) to switch the channel

power on and off.
TMYTEK

BB

02104102428

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v ‘

— (Channel Control

Common Gain

CHO4 CHD2 [ ] CHO1 [ ]

a8 - B e () 8 —a 20
° B °® 0| oe 0
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(7). Adjust the sliders of dB and ® in the channel card(s) to control the channel gain and phase.
When the element gain is minimal/maximal, the screen will show “Please adjust common gain.”
You need to adjust the common gain before you can continue to lower/higher the channel gain.

Click “OK” to switch to the common gain adjustment mode.
TMYTEK

BEox

02104102428

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28 GHz Vv ‘

— (Channel Control

Common Gain

CHO4 [ ] CHO1

1B e B el
° @ 0 o ®

TMYTEK

BB

02104102428

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v ‘

— (Channel Control

Common Gain

CHD2 [ ] CHO1 [ ]

0B —e () 8 —y 0
o @ 0 o ® 0
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8). You can switch the common gain adjustment mode on and off by the toggle switch icon.
TMYTEK

BEox

02104102428

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28

—_Channel Cantrol

Common Gain ®

Common Gain 1

(s ® 15

[ ] @

(9). Adjusting the common gain will simultaneously affect the gain of the 4 channels on the board.
Take this screenshot as an example, if the common gain is changed to 0,
the Channel01 is 5 dB, Channel04 is 0 dB. Then, the common gain and channel gain can be

adjusted separately.
TMYTEK

BB

02104102428

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28

~— Channel Control
Comman Gain ®

Common Gain 1

(s ® 15

[ ] @
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(10).If no antenna is selected, only the channel control mode is functional. The beam steering
function is only available after an antenna is selected.

Click the antenna drop-down menu to select an antenna.
TMYTEK

BEox

02104102428

Device Controller Beam Config Editor

— Common

Mode ® Ao ONOF) [ ] Load Table ‘!  Central Frequency | 28 GHz Vv ‘

— (Channel Control

Common Gain

CHO4

B — ()

° e 0
B | nerexoomme ss coao s

YYYY

(11).Click “Import” to open the file selection window. Select the file(s) to be imported and click

“Open” to use the imported antenna data in the antenna menu.
TMYTEK

BB

02104102428

Device Controller Beam Config Editor

~— Common

Made ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz v

— Channel Cont

Common Gai

CHO4 * ETE M sREH a2
D AAKIT_TMYTEK_26LITE 44 C2104L013-28.co0  2021/11/18 £ 1147 Microsot Bxcel
2104 -28_27GHz esv 2021112/8 53 Excel

d8
o @

WEZWING: | AAKIT TMYTEK 2BLITE 44 C2104L013-28.c3v
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12).Click "Management" to open the customized antenna management interface.
TMYTEK

Beam Config Editor
® Ao ONOF)
— Channel Control
Common Gain

CHO4 [ ]

B — ()
oe 0
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(13).Click "Add" to enter the add mode.
Enter following in order: antenna name (for identification, the name cannot be repeated),
SpacingX (the pitch-to-pitch spacing between two adjacent antenna elements on the X-
coordinate, Unit: mm), SpacingY (the pitch-to-pitch spacing between two adjacent antenna
elements on the Y-coordinate, Unit: mm), Beam steering range, and phase offset of each
channel. Click the arrow on the right to expand/collapse the offset input box.
After completing the above action, click "Ok" to save the input data and return to the main
control interface. You will see that the antenna option has been added to the antenna menu.

TMYTEK

SpacingX Spacing¥ Theta Max

TMYTEK

Device Controller Beam Config Editor

— Common
Mode ® ucHoNom [ ] load Table ' Central Frequency | 28 GHz Vv ‘

~— Channel Control
Common Gain

CHO4 [ ] CHO3 ® CHO2 @ CHO1 [ ]

B ——g () B m—g () B —— () B —g ()

> ® 0 ° e 0 o e 0 o e 0 .
[mp—

| i I TMYTEK_28LITE_4%4_C2I0AL013-78
Yy
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14). Click the red "X" and then “OK” to delete the antenna data.

TMYTEK
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(15).Press and hold the red dot on the tip of the Beam to rotate the Beam and adjust 8 and ¢. Press
and hold the green dot on the xy-plane to adjust ¢.

NOTE: @is the angle between the positive Z-axis and the vector in question (0 < 6 < Theta max
angle).
¢ is the angle between the projection of the vector onto the xy-plane and the positive X-axis (0
<@ <360°).
Take this screenshot as an example, the theta max is 45°.

TMYTEK

BEox

2104100428
Device Controller Beam Config Editor
— Commen

TMYTEK_28UITE_4u4_C21041013-28
Maode ®  AicHonor) [ ] Load Table ! Central Frequency | 28 GHz ™~ [
Yy

— (Channel Control

Common Gain

CHO4 [ ] CcHO3 [ ] CHD2 [ ] CHO1 [ ]

B — () B —a 0 B —e 0 8 —n 0
> ——e — J50 ° —e 170 ° —e 85 ° e 0

i_Boresight

0 *)‘ - /I ‘DlSOO

Maximum value § 45°

@ 20

.“Pressing "Boresight" can set 6 and ¢ back to 0 degree.
TMYTEK

BEox

2104100428
Device Controller Beam Config Editor
— Common

TMYTEK ZBUITE 44 C21041013-28
Mode ® rcnonom ® Load Table ‘! Central Frequency | 28 GHz v i}
L ) TOYY

~— Channel Control

Common Gain

CHO4 [ ]

B —e (0
°® 0

i_Boresight
8 N°»
Maximum value 8 45°

dB
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(17).When the device is rotated to an arbitrary angle, pressing the "Reset Angle” button can set the
device to its original angle.
TMYTEK

BB

02104102428
Device Controller Beam Config Editor

~— Common

TMYTEK_Z8LITE_4s4_C21041013-28
Mode @ noioworm [ ] Load Table | Central Frequency | 28 GHz ™ [
L YYvY

~— Channel Control

Common Gain

CHO4 [ ]

B —e (0
* —o 250

TMYTEK

BEox

02104102428
Device Controller Beam Config Editor

— Common

TMYTEK ZBUITE 44 C21041013-28
Mode ® rcnonom ® Load Table ‘! Central Frequency | 28 GHz v i}
L TOYY

~— Channel Control

Common Gain

CHO4 [ ]

B ——g ()
* —o 250

i_Boresight

©  30°+p°|l¢180°

Maximum value 8 45°

@ 20
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(18). This button can quickly adjust the device to the upright or horizontal position.

NOTE: Users can manually rotate the angle of the device instead of using this function.
TMYTEK

BB

02104102428
Device Controller Beam Config Editor
~— Common

TMYTEK_Z8LITE_4s4_C21041013-28
Mode @ noioworm [ ] Load Table | Central Frequency | 28 GHz ™ [
L J YYvY

~— Channel Control

Common Gain

CHO4 @ CHO1

OB — B —— () B —
> ® o ® 1] ® ®

TMYTEK

BEox

02104102428
Device Controller Beam Config Editor
— Common

TMYTEK ZBUITE 44 C21041013-28
Mode ® rcnonom ® Load Table ‘! Central Frequency | 28 GHz v i}
L ) TOYY

~— Channel Control

Common Gain

CHO4 [ ]

B ——g ()
®® 0

| Boresight
] )°»

Maximum value 8 45°

dB
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19). Adjust the dB value to control the Beam gain.

TMYTEK
s
021040428

Device Controller Beam Config Editor

R —
TMYTEK_ZBLITE 4x4 (2104101378
ode ® rcnoNom [ ] 2 4]

YYYY

— (Channel Control

Comman Gain
CHO4 [ ] CcHO3 [ ]

B —e () 8 —e 20
° @ 0 °® 0

?

| Boresight
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3.2 Beam Config Editor

® The Beam Config Editor can pre-edit up to 64 sets of beams in Tx/Rx mode each, and can
write the beam table into the BBox. In the same power cycle, the user can switch the pre-
written beam ID through the SPI interface.

(1). Switch to the “Beam Config Editor” page.

TMYTEK

Device Controller Beam Config Editor

(2).1f no antenna is selected, the beam table cannot be edited, and “Please select antenna,” will pop

up on the screen.
TMYTEK

Beam Config Editor
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3). After selecting an antenna, you can edit the beam table.
TMYTEK

BEox

02104102428

Device Controller Beam Config Editor

TMYTEK 28LITE 44 2104101378
£ save Config w @ s i

— T L

BeamlD e [o - Gain |20 - BeamID - Gain |135 Ll

BeamiD 8o I Gain BeamiD ; Gain (135 |=»
BeamlD 3 8o J- Gain | BeamiD : Gain [135 =
BeamlD . Gain | BeamID - Gain /T‘w
BeamID - Gain BeamID - Gain *
BeamiD . Gain - BeamID . Gain [135 =
BeamiD - [ ! BeamiD . Gain (135 |=
BeamID - Gain | ! BeamiD - Gain [135__ |w

BeamiD - Gain | - BeamID - Gain [135 |

BeamiD : Gain BeamID - Gain (135 |=

(4).64 sets of beams can be stored in the Tx/Rx mode each, and the range of values that can be

entered will be prompted below the input box.
TMYTEK

BBox

02104102428

Device Controller Beam Config Editor

TMYTEK_2BLITE_4x4_C21041013-28
£ Save Config nx @ = il
VYYY

— T RX

BeamID : BeamID . Gain |135

BeamID - Gain |135
BeamID

BeamID 3 - Gain |135 -

N

BeamID

BeamID - Gain |Hs o

BeamID

BeamID - Gain |135
BeamID

BeamID - Gain |135
BeamID

¥

BeamID - Gain |135 -

BeamID

BeamiD : Gain [135  |=

BeamID ° Gain |135
BeamlID

i

BeamID . Gain |135
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(5). After editing, click "Save Config" to save the configuration file.
NOTE: At this moment, the configuration file is only written on the PC and has not been written to
BBox yet.

TMYTEK

BEox

02104102428

Device Controller Beam Config Editor

TMYTEK 28LITE 44 2104101378
£ save Config w @ s

— T 3

BeamlD (] - BeamID . Gain |135 -

BeamlD 8o I BeamID - Gain (135  |=
BeamiD 3 8o J- [ BeamlD : Gain [135  |=»
BeamlD . L BeamID . Gain 135 =
BeamlD - BeamID - Gain [135  |=
BeamID - BeamID - Gain [135  |=
BeamID - L BeamID - Gain |135 -
BeamiD - [ ! BeamiD - Gain [135

BeamiD . [ r BeamiD . Gain (115 |

BeamiD . BeamiD . Gain 115 |

(6). Control Method shows how BBox is controlled. In the “TLK” mode,
Ethernet.

TMYTEK
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02104102428

Device Controller Beam Config Editor

2 saveConti w @ . ]

— T 3

BeamlD e [o - Gain |20 - BeamID - Gain |135 Ll

BeamiD 8o I Gain BeamiD ; Gain (135 |=»
BeamlD 3 8o J- Gain | BeamlD : Gain [135 =
BeamlD . Gain | BeamID - Gain /T‘w
BeamID - Gain BeamID - Gain *
BeamiD . Gain - BeamID . Gain [135 =
BeamiD - [ ! BeamiD . Gain (135 |=
BeamlID - Gain | L BeamID - Gain |135 L

BeamlD > Gain BeamiD : Gain (135 |=

BeamlD . Gain | BeamID - Gain ‘nf- ‘w
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(7). Toggling the Control Method button can switch the control method of BBox. In the “SPI” mode,
Beam Config is written to BBox and BBox cannot be controlled by TLK. All function is locked and
“Please switch control method to TLK” will pop up on the screen.

NOTE: If you switch to the “Device Controller” page now, the Control Method will be set to “TLK”

TMYTEK
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4. BBoard

(1). Connect BBoard and PC with Ethernet, and then turn on the power of BBoard.
(2). Open TMXLAB Kit.

3). Wait till scanning is completed.

4), After scanning is completed, click the device icon above.
TMYTEK

Select device

© 2021 TMYTEK. All rights reserved. 56




TMXLAB Kit

Software User Manual

5). Click the Mode toggle switch to switch between Tx/Rx mode.

TMYTEK

All CH (ONfOFF)

Central Frequency 28 GHz

— Step control

Channel Control

CH 1 power
CH2 power
CH3 power

CH 4 power

RF IC Temperature

ADC Value 27

Attenuator Control
Com attenuation step
CH 1 attenuation step
CH 2 attenuation step
CH 3 attenuation step

CH 4 attenuation step

Temperature Compensation Control

e sy ™o

Phase Control

CH 1 phase step
CH 2 phase step
CH 3 phase step

CH 4 phase step

TMYTEK

All CH (ONfOFF)

Central Frequency 28 GHz

— Step control

Channel Control

CH 1 power
CH2 power
CH 3 power

CH 4 power

RF IC Temperature

ADC value 27

Attenuator Control

Com attenuation step
CH 1 attenuation step
€H 2 attenuation step
CH 3 attenuation step

CH 4 attenuation step

Temperature Compesisation Cantrol

™c adr ™®Q

Phase Control

CH 1 phase step
CH 2 phase step
CH 3 phase step

CH 4 phase step
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7). Click the switch button to switch the channel power on and off.
TMYTEK

Al CH {ONJOFF) [ ) Central Frequency 28 GHz

— Step control

Channel Control Attenuator Control Phase Control

Com attenuation step

CH 1 power

CH2 power CH 2 attenuation step odr CH 2 phase step
CH 3 pawer CH 3 attenuation step odr CH 3 phase step
CH 4 power CH 4 attenuation step [ 04y CH 4 phase step

RF IC Temperature Temperature Compensation Control

e sy ™o
.l -

to set PA/LNA gain. Step range is 0-15.

TMYTEK

BHoard

02046900028

@ All CH {ONJOFF) Central Frequency 28 GHz

— Step control

Channel Control Attenuator Control Phase Control

Com attenuation step

CH 1 power CH 1 attenuation step 5 CH 1 phase step

CH2 power €H 2 attenuation step CH 2 phase step

CH 3 power CH 3 attenuation step CH 3 phase step

CH 4 power CH 4 attenuation step CH 4 phase step

RF IC Temperature Temperature Compesisation Cantrol

™c adr ®Q
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.Adjust the phase step to set the phase of each channel. range is 0-63.
TMYTEK

Al CH (ONfOFF) Central Frequency 28 GHz

— Step control

Channel Control Attenuator Control Phase Cantrol
Com atienuation step

CH 1 power CH 1 attenuation step CH 1 phase step

CH2 power CH 2 attenuation step CH 2 phase step

3 power CH 3 attenuation step G 3 phase step

CH 4 power CH 4 attenuation step CH 4 phase step

RF IC Temperature Temperature Compensation Control

e sy ™o
.l -

10).Click “Update” to update the real-time ADC Value.
TMYTEK

n BBoard
i, opxusne

Common
(Mnde x @ AlLCH (ON/OFF) o Central Frequency 28 GHz

— Step control

— Channel Control Contral

— Phase Control
Com attenuation step

CH 1 power N CH 1 attenuation step CH 1 phase step

CH 2 power N CH 2 attenuation step CH 2 phase step

CH 3 power N CH 3 attenuation step CH 3 phase step

CH 4 power N CH 4 attenuation step CH 4 phase step

— RFIC

— T Jompensation Control

me |  ser|  ma| 64p]
ADC Value 29
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(12). TXC/TX Q (Tx mode) and RX C/RX Q (Rx mode) are temperature compensation coefficients.
TX C and RX C contribute about 1dB gain, and TX Q and RX Q contribute about 0.5 dB gain.

Step range is 0-15.

BBoard

D22138012-28

— ¢commop —M898M8M™ MM M

No Antenna
Mode x @ AlLCH (ON/OFF) [ ] Central Frequency 28 GHz H

— Step control
— ChannelControl ————————————— — Attenuator Control — Phase Control
Com attenuation step
CH 1 power N CH 1 attenuation step CH 1 phase step
CH 2 power N CH 2 attenuation step CH 2 phase step
CH 3 power N CH 3 attenuation step CH 3 phase step

CH 4 power N CH 4 attenuation step CH 4 phase step

— RFIC Temperature ————————————————— — Temperature Compensation Control

we[ 0] mo
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5. UD Box 5G

(1). Connect the UD Box and PC with Ethernet, and then turn on the power of the UD Box.
(2). Open TMXLAB Kit.

3). Wait till scanning is completed.

4), After scanning is completed, click the device icon above.
TMYTEK

Select device
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5).“Current Value” displays the current setting of connected device.

TMYTEK
Wt

~— Current Value

Channel Control Ref Contro — Output Voltage

CH1 CH2 10MHz  100MHz +SVed +Wext

(6). Changing the value in the bandwidth drop-down list would modify the value in the calculation of
harmonic.

TMYTEK
Wt

~— Current Value

Ref Contro Output Voltage

10MHz  100MHz +SVed +Wext
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(7). The LO frequency can be set in the Frequency Setting.
After entering RF, click the arrow below or Enter to enter the IF input box.
After entering the IF, click the arrow below or Enter to automatically compute LO, and Bandwidth
will be used to calculate the reference value of frequency range. Click “Save” to set the UD Box.
Click “Reset” to clear all input values and return to the RF input box.

TMYTEK
Wt

~— Current Value

26,000-26,000 i

e

Ref Control — Output Voltage

10MHz  100MHz +SVed +Wext

(8). If the input frequency is the same the in-band harmonics, the Current Value will turn yellow and
the Harmonic icon in the upper right corner will also turn yellow to signal warning.
NOTE: When the yellow warning is shown, UD Box will still execute this setting.

TMYTEK
uDBox
<

— Current Value

‘ # 30000 we w=E= 0 we 0 20000 we

Frequency Setting

Channel Control Ref Control — Output Voltage

CH1 CH2 10MHz  100MHz +SVed +Wext
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9). You can click the toggle switch to switch each item on and off.

TMYTEK
Wt

~— Current Value

Lock

RF
‘ - Harmonic

Channel Control Ref Contro — Output Voltage

CH1 CH2 10MHz  100MHz +SVed +Wext

.You can choose either internal source or external source in the Ref Source section.

TMYTEK
D Box
<

— Current Value

Channel Control Ref Contro — Output Voltage

CH1 CH2 10MHz  100MHz +SVed +Wext
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