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INTRODUCTION

DESCRIPTION

This document defines the operation of the TMx00 Control Software in conjunction with the EB_TMx00 Evaluation
Board.

INCLUDED HARDWARE & SOFTWARE

e EB_TMxO00 Evaluation Board

e EB_TMxO00 Evaluation Board & Schematic PDF

e Power Harness

e FTDI C232HM MPSSE (C232HM-DDHSL-0) Serial USB to I>C Interface Cable and software drivers
e  TMx00 Control Software (TMx00Control-Install Application)
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FTDI CABLE INSTALLATION

The FTDI C232HM MPSSE cable (C232HM-DDHSL-0) converts serial commands from the computer into the 12C
interface format for communications with the characterization board. It needs a software driver installed for
proper operation.

The cable documentation and needed software is contained in the <FTDI\CDM v2.12.28 WHQL Certified>
subdirectory of the provided package. DS_232HM_MPSSE_CABLE.pdf is the data sheet for the cable assembly.

Plug the FTDI Cable into the Computer
First, plug the cable into a USB port on the computer. USB 2 ports are preferred over USB 3 because the FTDI
interface cable will sometimes not respond properly to a USB 3 port.

Versions of Windows 10 & 11 may automatically detect and install the needed FTDI drivers. If the drivers are
automatically installed, skip the section "Install the Software Drivers"

Install the Software Drivers
This section is extracted from FTDI application notes AN-396 and AN-119. They are available in the FTDI
subdirectory of the software package. Refer to the application notes as needed.

Navigate to the Device Manager of the computer. It will be an item located on the control panel under Windows
10/11 or Windows 7.

For Windows 10/11, click on the Settings icon under Start in the lower left-hand corner. Then type “Device
Manager” in the Find a setting box. For Windows 7, the process is similar.

In the Device Manager window there should be a device under Other Devices with a yellow warning symbol to
indicate a problem i.e. no driver installed, as shown in Figure 3. The text next to this device will show “USB Serial
Cable”.

% Device Manager - m} %

File Action View Help

e« @B BERB EXE

v % embedded
iy Audio inputs and outputs
& Computer
e Disk drives
@ Display adapters
- DVD/CD-ROM drives
8 Firmware

=m |DE ATA/ATAPI controllers
_T: Imaging devices
= Keyboards
L1 Memory technology devices
@ Mice and other peinting devices
[ Monitors
? Metwork adapters
v R Other devices
Bi USB Serial Cable
™ Print queues
[ Processors
B Software devices
iy Sound, video and game controllers
G Storage controllers
i3 System devices
i Universal Serial Bus controllers

Figure 1 - Device Manager

Right click the device to bring up a menu as shown. From the displayed menu select “Update Driver Software...”
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% Device Manager = O X
File Action View Help

= HE HEEB EX®

v 5.‘,- embedded
iy Audio inputs and outputs
EH Computer
Disk drives
Display adapters
DVD/CD-ROM drives
Firmware

Human Interface Devices
IDE ATA/ATAP] controllers
% Imaging devices

= Keyboards

» L1 Memory technology devices
@ Mice and other pointing devices
3 Monitors
P Network adapters

v K Other devices

Ei USE Serial Cable

= Print queues Update Driver Software...
D Processors Disakle
B Software devices Uninstall

Iy Sound, video and g
& Storage controllers Scan for hardware changes
Em System devices

i Universal Serial Bus

Properties

Launches the Update Driver Software Wizard for the selected device.
Figure 2 - Update Driver Software
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This then displays the option for an automatic search or a manual search. Select the second option to browse
manually.

4
B Update Driver Software - USE Serial Cable

How do you want to search for driver software?

— Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver sofbware
for your device, unless you've disabled this feature in your device installation
settings.

— Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure 3 - Browse my computer for driver software

In the address box (“Search for driver software in this location”) put the location where the drivers have been
saved. The directory name will be “<local_copy_address>\FTDI\CDM v2.12.28 WHQL Certified.”

x
“ @ Update Driver Software - USE Serial Cable

Browse for driver software on your computer

Search for driver software in this location:
[c\Users\apps\Desktop\2.12.10 v

[AInclude subfolders

Browse...

—> Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device and all driver
software in the same category as the device.

Figure 4 - Search Location
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hexiussemi.com

After entering the address, select “Next” to start the installation as shown.

B Update Driver Software - USB Serial Cable

Installing driver software...

Figure 5 - Installing Driver Software

When the installation has finished, a completion screen is displayed.

B Update Driver Software - USB Serial Converter

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USE Serial Converter
=

Figure 6 - Successful Driver Software Update
Press Close to close this window and go back to the Device Manager Window. Make sure the yellow warning
symbol is not present for the USB Serial Cable.

Restart the computer to ensure the driver is fully activated.

HEXIUS
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TMX00 CONTROL SOFTWARE INSTALLATION

The TMx00 Control Software is installed with the TMx00Control-Installer.exe file. This will install the
TMx00Control.exe file, icon name TMx00 Control, and an optional Documentation folder into the directory
location of choice.

The installer has a documentation option which places TMx00 documentation into the installation folder.

I::::' Setup - TMx00 Contrel version 0.4 — W

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to install. Click Mext
when you are ready to continue.

Full installation ~
Program Files 13.7 MB
Documentation 13.7MB

Current selection requires at least 36.3 MB of disk space.

Figure 7 — Installation Options

Select if a desktop icon is desired.

':i,'i' Setup - TMx00 Control version 0.4 — ®

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing TMx00 Control, then dick Next.

Additional shortouts:
Create a desktop shortcut

Figure 8 — Desktop Icon Option

HEXIUS ’
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The installer is ready to install the TMx00 Control software.

& Setup - TMx00 Control version 0.4 - X

Ready to Install
Setup is now ready to begin installing TMx00 Control on your computer,

Click Install to continue with the installation, or dick Badk if you want to review or change any settings.

Setup type:
Full installation

Selected components:
Program Files
Documentation

Additional tasks:
Additional shortouts:
Create a desktop shortcut

Figure 9 — Ready To Install

I:::J Setup - TMx00 Control version 0.4 - X

Installing
Please wait while Setup installs TMx00 Control on your computer.

Extracting files. ..
C:\Program Files (x88)\Hexius Semiconductor\documentsTMx00 Control Software Guide (0.1).pdf

Cancel

Figure 10 - Installing

HEXIUS 10
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Installation complete

Completing the TMx00 Control Setup
Wizard

Setup has finished installing TMx00 Control on your computer. The
application may be launched by selecting the installed shortouts.

Click Finish to exit Setup.

Figure 11 - Installation Complete

11
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CABLE CONNECTIONS TO THE EVALUATION BOARD
The FTDI MPSSE cable connects to the EB_TMx00 Evaluation Board as shown.

vee 1 RED

TCK 2 2

TD 3 3

0 4 ® GREEN
s 5

L = CABLE 0.5m BROWN

GPICLD & GREY

GPIOL1 7 . PURPLE

GPIOLZ & 8 WHITE]

GPIOL3 & g BLUE

GND____ 10 — BLACK

Figure 12 - C232HM MPSSE (C232HM-DDHSL-0) Cable Connections

Table 1 - FTDI Cable Connections to EB_TMxO00 Evaluation Board

Name Color Function
TCK Orange (O) SCL
TDO Green (G) SDA

DI Yellow (Y) SDA

GND Black (B) GND

Toee

Q GND

&

FTDI EFc/scLE

GND

[N

Orange g

"
-
- >

Green

000
Ful I I) =

Yellou l-

Black [&

FAVOR 3
i ASGY-D FTDI_CONN

}2C

Figure 13 - FTDI to EB_TMx00 Evaluation Board Connection
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POWER HARNESS CONNECTION

The EB_TMx00 Evaluation Kit comes with the power harness required to provide power to the evaluation board.
Connect the terminal block side of the included power harness to the connector seen below. The other side of the
power harness is a standard banana plug compatible with power supply outputs.

PUR_CONN VDDA

Figure 14 — Power Harness Connection for EB_TMx00 Evaluation Board
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CONTROL SOFTWARE OPERATION

OVERVIEW

After starting, the control program displays the windows shown in the figure below.

(8) Hexius Semiconductor TMx00 Control Program - . *

Options Help

HEXIUS

SEMICONDUCTOR

General Setup Osdillator Setup Correction Setup THRM Calc Thermal Setup User Block Memary Cantrol Test

General Frequency Tuning RF Qutput Clocks Information
Enable Polarity (i) Varicap Tune (i) Daty Cydle Trim (i) MCU Clock Switch (1)
O OutputEN High @ pac O 145y [ Switeh o crystal
(®) Output EN Low () 5CL (EFC) (O L50Y at powerup
Delay Time after
. O v ® e powerup (sec)
Enable Pullup/down (i) () Open O 1.e0v
O Pulup an EN () DAC &5CL (EFC) @ 165V MCU Clock Frequency (1)
(® Pulldown on EN 170V
~ . . O EI Crystal Freq (MHz)
Varicap Bias (i) O 175V
RFIN (5 @® 165V O p8ov Divider
(®) RFIN Enabled Cov MCU Clock 10 MHz
O RFIN Disabled O Open Divide Value (1) ADCClock 7
1
RFOUT (1) XTURNE (Ext Varactor) (1) 2 El ADC Divider
() RFOUT Enabled @ Open +-1 ADC Clock 1 MHz
(®) RFOUT Disabled _
O pac 8 05C Clock Active? (i)
) saL (eFQ)
Internal BYPASS . :
e 6] O bAC & 5cL (EFC) Output Drive (7) Cheddcods o
) Encbled 4ma drive 05C Clk Detected Yes
MCU Clk Source 0sC
(®) Disabled 8 ma drive
MCU Cock Source (i)
External BYPASS
Supply W Ring Oscillator Clock
v Crystal Osdillator Clock
IC Part Number: ™200 N 4 .
Frmware Rev: 18 B e o B e Load or Save IC Setup i) | Send Setup to IC -, Load IC OTP Setup (&)
ata: . . RAM based
] %53)5 Z.ESZ"ES]E? P S ( ) Load Stored IC OTP Setup
(159) Receiving data from device Load IC Setup from File | Send Current Setup Tab Items to IC| Store Setup into IC OTP (&)
RX Data: 02 OF EF
ST (160) Transmitting data to device Store Current Setup into IC OTP
TX Datms 1943 08 0202 03 57 SwvelCsetpofe | Send Al Setup Tab ltems to 1C_ |
(160) Receiving data from device Remaining Setup Stores 5
Restart IC
RX Data: 19 00 E7 -

Comms Established

Figure 15 - Initial Startup Screen

The control software is organized into four sections. The lower left section relates to the communication and
status of the connected IC. The lower right section loads, programs, and saves the programmable configuration
of the IC (parameter management). The upper left section is the configuration parameter selections that can be
changed within the IC and are organized by separate Setup tabs related to the function. The upper right section is
an Information window to help detail the programmable options.

HEXIUS 14

SEMICONDUCTOR



hexiussemi.com TMx00 Control Software & EVB Kit Guide RFA-04-040 Rev 1.1

COMMUNICATION STATUS

The lower left section of the window details the connection status to the IC and Part Number and Firmware
revision of the IC that is connected the FTDI cable. It also contains buttons to reset the PC connection to the IC
and restart the IC. When the I2C interface is active, the message displayed will be “I2C Connected.”

The scroll box shows the communications and command status between the computer and the TMx00.

(§) Hexius Semiconductor TMx00 Centrol Program - [m] X

Options ~ Help

HEXIUS

SEMICONOUCTOR

General Setup Osdillator Setup Correction Setup THRM Calc Thermal Setup User Block Memory Control Test

General Frequency Tuning RF Qutput Clocks Information
Enable Polarity (i) Varicap Tune (1) Duty Cydle Trim (1) MCU Clock Switch (1)
(O Output EN High (®) DAC O 1asv Switch to crystal
(®) Output EN Low () scL (EFQ) O 150V at powerup
Delay Time after
. O L powerup (sec)
Enable Pullup/down (i O open O 160V
O Pulup on EN O pAc &scL (EFC) @ 165V MCU Clock Frequency (i)
(® Pulldown on EN
L0V
o . B e
Varicap Bias 1) O 175V
REN () ® 1esv O Laov Divider
(®) RFIN Enabled Oov MCU Clock 10 MHz
& i O open Divide Valve (7) ADE Clock (1)
+1
ST @ XTUNE (Ext Varactor) (1) 2 [ aocowicer
(O RFOUT Enabled @® Open - ADC Clock  1MHz
(®) RFOUT Disabled .
O pac 8 05C Clock Active? (i)
() sCL (EFC)
Internal BYPASS -
Regulator & O DAC &sCL EFC) Output Drive (1) cheds ok sare
O Enabled 4ma drive 05C Clk Detected Yes
MCU Clk Source 0sC
(®) Disabled 8 ma drive

MCU Clock Source (i)

External BYPASS —
Pt (i) Ring Oscllator Clock
v Crystal Oscilstor Clodk

58] Transmitting data to

IC Part Number: TM200 TX Data: 02 09 F§

Firmware Rev: 18 (158) Receiving data from device Load or Save IC Setup @) Send Setup to IC Load IC OTP Setup ()
RX Data: 02 OF EF \L}
Connect Restart Infa (1) {153) Transmitting dats to device (RAM based) Load Stored IC OTP Setup

Tx Data: 0209 F5 - ~
(£59) Receivng Gt fom cevee Load IC Setup from Fie | Send Current setp Tab Items o1c| | Store Setup into IC OTP @

RX Data: 02 0F
Store Current Setup into IC QTP

{180) Transmitting data to device

TX Data: 194900 020203 57 Save IC Setup to File | Send All Setup Tab Items to IC |

(160) Receiving data from device Remaining Setup Stores 5
RX Data: 1900 E7

Connect to IC

Restart IC

Comms Established

Figure 16 - Communication Status Section

HEXIUS "

SEMICONDUCTOR



hexiussemi.com

TMx00 Control Software & EVB Kit Guide
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Initial Powerup
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At power up, the IC loads the initial configuration with the parameters stored in its OTP. This allows the TMx00 to
be programmed by the oscillator manufacturer permanently so the end customer will not need to perform any
module setup during operation. When the control software is initially loaded, the stored values of the connected
TMxO00 are not reflected by the selections in the Setup tabs. To load the stored OTP values in the Setup tabs, press
the ‘Load Stored IC OTP Setup’ button.

lf_) Hexius Semiconductor TMx0D Centrol Program

RX Data: 1900 E7

Comms Established

Options ~ Help
SEMICONDUCTOR
GeneralSetup  Oscilator Setup  Correction Setup ~ THRMCalc  ThermalSetup  UserBlock  Memory Control  Test
General Frequency Tuning RF Output Clocks Information
Enable Polarity (1) Varicap Tune (i) Duty Cydle Trim (1) MCU Clock Switch (1)
(O Output EN High (®) DAC O rasv O Switch to crystal
(® Output EN Low (O saL (eF) O 150V at powerup
Delay Time after
— || @ ® L e
Enable Pullup/down (i) O Open O 160V
O Pullup on EN ) DAC & sCL (EFC) @ 165V MCU Clock Frequency (1)
(® Pulldown on EN
L7V
o . B e
Varicap Bias (i) O 175V
RED (1) ® 165V O 180y B
(® RFIN Enabled Oov MCU Clock 10 MHz
& Emr O open Divide Value (1) ADC Clock (1)
+1
RFOUT (1) XTUNE (Ext Varactor) (i) 2 [w ] aocowicer
(O RFOUT Enabled @ Open . ADC Clock  1MHz
(®) RFOUT Disabled .
O oac 8 05C Clock Active? (i)
() sCL (EFC)
Internal BYPASS -, .
Regulator & O DAC &sCL EFC) Output Drive (1) Eeecdud g
O Enabled 4 ma drive 05C Ck Detected Yes
MCU Cl Source osc
(®) Disabled §ma drive
MCU Clock Source (i)
External BYPASS .
‘Suppiy (1) Ring Oscillator Clock
T Crystal Oscillator Clock
. 158) Transmitting data to device -
IC Part Number: T™200 e 7 N
Firmware Rev: 18 (158) Recelving data from device Load or Save IC Setup ) Send Setup to IC B P
RX Data: 02 OF EF
Connect Restart Infa (1) (159) Transmitting data to device (RAM based) Load Stored IC OTP Setup
TX Data: 0209 F5 _
(159) Receiving data from device Load IC Setup from Fie | Send Curent setup Tab liems to1c| | Store Setup into IC OTP (&)
Connect to IC RX Data: 02 OF EF
{160 Transmitting data to device Store Current Setup into IC OTP
TX Data: 19 49 00 0202 03 97 Save IC Setup to File | Send All Setup Tab Items to IC |
Restart IC (160) Receiving data from device Remaining Setup Stores 5

Figure 17 — Parameter Management Section

Load/Save IC Setup to File
Any specific configuration within the Setup tabs can loaded or saved as a file in a .xml format. This is particularly
useful in loading and saving known configurations in a dynamic environment without having to move the
configuration into OTP.

'Load IC Setup from File' allows loading a specific configuration into the setup parameters stored in the .xml file.
The setup items loaded are not automatically moved into the IC. Press 'Send All Setup Tabs Items to IC' to load the
setup values into the IC.

'Save IC Setup to File' allows storing the current setup parameters as a .xml file.

HEXIUS
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______________________________________________________________________________________________________________________________________________________________________________

Send Setup to IC (RAM based)

All operations with the control software are volatile unless the software is specifically commanded to write those

items into the OTP memory. This allows the user to test various configurations using the software prior to final

programming. Those configurations are volatile so when power is cycled on the IC, the parameters stored in the

IC’s OTP is re-loaded.

There are two buttons under the Send Setup to IC:

‘Send Current Setup Tab Items to IC will update the IC configuration with only the currently visible Setup tab
selections.

‘Send All Setup Tab Items to IC’ will update the IC configuration with all the Setup tab selections.

Load IC OTP Setup
'Load Stored IC OTP Setup' reads the contents of the most recent IC setup configuration in OTP storage and moves
them into the control software, allowing testing and modification.

Store Current Setup Into IC OTP

'Store Current Setup into IC OTP' writes the current IC setup parameters into the IC OTP storage area and replaces
any previously written setup. Storing the setup values into the OTP storage moves the desired
IC/crystal/Correction parameters into non-volatile memory and load when power is applied to the IC.

The setup data can be stored up to 6 times.

HEXIUS Y

SEMICONDUCTOR



hexiussemi.com TMx00 Control Software & EVB Kit Guide RFA-04-040 Rev 1.1

INFORMATION WINDOW

The Information section of the software provides the user with detailed information regarding each functional
option. It provides definitions, functional descriptions, guidance, and diagrams to assist in configuring the TMx00.
The information in this section is also located in even more detail in the datasheet.

Pressing the " button will bring up the information regarding the option/

(@) Hexius Semiconductor TMx00 Contral Program — a *

Options  Help

HEXIUS

SEMICONDUCTOR

General Setup Osdillator Setup Correction Setup THRM Calc Thermal Setup User Block Memary Control Test

- Information
Heater Control Thermistor Thermal . Thermal
and Range () Feedback () N "
Temperature Resistor Resistor Thermistor Parameters 1
— The TM200 uses a Negative Temperature Coeffident (NTC) thermistor to
Thermal Controller (1 control the temperature of the thermal cavity. The B and resistance at
) temperature TO (reference temperature, usually 25C) define the
®) Encble Thermistor variation of the thermistor over temperature. The equation is:
O Disable Parameters Bank 1 @ 10ko R .
@® Open O 7.5k o
Target Tem c .
= . g ? O sska TO=Reference Temperature (25C)n K=298. 15
("E"’ﬁg';‘ -G Resistance @ = g O 5.0k
onfiguration 25C O 5.8@ O 5@ T1=Test Temperature in &
Internal .
c == O 5.0k O Ka Ru=Resistance at Reference Temperature=100k2 ypical
(@) External
Resistance @ ¢ o0 o O 4.4 O 5002 B=Parameter from vendor that indicates the value shift over
. TargetTemp O s1a temperature, fypicaly ~4200
Ext Drive 1) Estimated Temp . ' O 2000
= Range from Range 3.7k 220,
Q Resistor & Therm "/ o
@) Bipolar Params Bank 2 Measure (i) Feedback Network
] oka
= , High Temp  106.733 C Measure Heater & MUX 28-33v
] 142k (BYPASS)
Resistor Valug CtrTemp 101111 C MUX NA v
Internal R3 Value: 5.51kQ cTWemp Ra R1
Heater NJA © Low Temp 95.4887 C ExtHrFB N/A V Zet, 0-142k0 10060
Resistor Fine B L
Current Lim# .:£> ;:;:,::ram:f ;\,_:. IntHr 1FB N/A  V
IntHtr 2FB NfA -V
Turn On Delay sec Temp El TR
Set . Htr Drv. NA v
Soft Start sec
Current Limit D 0.00v

. RX Data: 2500000000 0000000000 0000000000000000 .
LEEt b TM200 00 D0 00 0O 00 00 G0 40 00 DO 0O 00 00 00 00 DB B e T2 (T e ©
Firmware Rev: 18 {473 Tranemiting data to device Load or Save IC Setup @) | Send Setupto IC | L
" (e e data from d (RAM based) ) Load Stored IC OTP Setup
Connect, Restart Infa (1) eceiving data from device
L RX Data: 25 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 40 00 P ——
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 DB Load IC Setup from File | Send Current Setup Tab Ttems to Icl tore Setup into
Comnect to IC I (174) Transmitting data to device
TX Data: 2560 00 20 58 Store Current Setup into 1€ OTP
(174) Receiving data from device Save IC Setup to File | Send All Setup Tab Items to IC |
p— | | pata: 2500 20 00 00 20 80 0080 00 00 00 00 00 09 00 00 00 Remaining Setup Stores 5
00 00 00 00 00 00 00 40 00 DO 00 00 00 00 00 DB B

Comms blished

Figure 18 — Information Window
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CONFIGURATION PARAMETER SELECTIONS

Methods of Configuring the IC
The control software contains check boxes, radio buttons, edit boxes, and other user interface items within
organized Setup tabs to allow setting the IC configuration. Selections are not sent to the IC until either of the ‘Send
Setup to IC’ buttons are pressed to the send the Setup tab selections.

General Setup Tab
This setup tab contains selections for general operational configurations related to the application of the TMx00
IC. This includes enabling/disabling IC blocks, configuring signal pathways, and setting timing parameters.

RFA-04-040 Rev 1.1

Options  Help

HEXIUS

SEMICONDUCTOR

(8) Hexius Semiconductor TMx00 Control Program

RFOUT (i)

() RFOUT Enabled

(®) RFOUT Disabled
Internal BYPASS
Regulator
(O Enabled

(® Disabled

External BYPASS
Supply ()

XTUNE (Ext Varactor) (i)
(®) Open

) pbac

) saL (eFQ)

(O DAC &.5CL (EFC)

Output Drive (1)
4ma drive

8 ma drive

ADC Clock (1)

[@ ] socomde

ADC Clock  1MHz
O5C Clock Active? (i)

Check Clock Source

05C Clk Detected Yes
MCU Clk Source 0sC

MCU Clock Source (i)

Ring Oscillator Clock

General Setup Osdillator Setup Correction Setup THRM Calc Thermal Setup User Block Memary Cantrol Test
General Frequency Tuning RF Qutput Clocks Information
Enable Polarity (1) Varicap Tune (1) Duty Cyde Trim (1] MCU dock Switch (1)
O OutputEN High @ pac O 145y [ Switch to sl
(®) Output EN Low () scL (EFC) [@RE: 1) at powerup
Delay Time after
— || @@ ® o Errmeiaz
Enable Pullup/down (i) () Open O 160V
O Pullup an EN () DAC &5CL (EFC) @ 165V MCU Clock Frequency (1)
(® Pulldown on EN 170V
) L O EI Crystal Freq (MHz)
Varicap Bias (i) O 175V
REIN (i) @ 165V O 180y Divider
(® RFIN Enabled Cov MCU Clock 10 MHz
(C) RFIM Disabled ) open Divide Value (1)

v Crystal Osdllator Clock
. 158) Transmiting data to device =
IC Part Number: TM200 TX Data: 0203 F5 ; TR @)
Firmware Rev: 18 g(sg) R;cg;g:gggm from device Load or Save IC Setup (1 Send Setup to IC B p L
ata: \L/
Connect: Restart-Tofo (3) (159) Transmitting data to device (RAM based) Load Stored IC OTP Setup
TH Data: D203 F5 5 P ——
(159) Receiving data from device Load IC Setup from File | Send Current Setup Tab Items to 1c| tore Setup into \
T RX Data: 02 OF EF
(150) Transmitting data to device Store Current Setup into IC OTP
TX Data: 18 43 00 02 02 03 57 SavelCSehptoFle | Send Al Setup Tab Ttems to 1C_ |
(150) Receiving data from device Remaining Setup Stores 5
RestartIC RX Data: 19 00 E7 =
Comms blished
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Figure 19 - General Setup Tab
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The Oscillator Setup tab controls the operation of the Pierce oscillator stage that are internal to the IC. Much of
the configurations for the Pierce oscillator can also be implemented externally with other components.

@ Hexius Semiconductor TMx0D Centrol Program

- [m] X
Options ~ Help
HEXIUS
SEMICONDUCTOR
General Setup  Oscllator Setup  CorrectionSetup ~ THRMCalc ~ ThermalSetup  UserBlock  Memory Control  Test
Feedback (i Phase Shift G Capaditor ‘0 Capacitor Capadtor 0 Capaditor Information
Resistor(RF) Resistor (RD) Tuning (cA) Tuning (CB) Tuning (V) Tuning (CF)
Total: 12 Total: 12 Total: 22 Total: 115
O mm O [roval: 1207 || [rotat 12p7 || [roret: 220 || [rotet: 1157 \
O 1eka ) 500
O 2.0k O 1000 .
o
O 2.8k O 1500 2pF 2pF O
O z.49@ ) Open [ spF [ spF Oz o [ 160
4.5 e 10pF 10pF
Q O o 2F [ 5zF
) Open O 4000 [ 15pF [ 15pF Do 4ok [ 64oF
Open 5000 [ 200F [ 30pF
O opa O] 16oF 8pF [ 6%pF
Qutput
R
‘\NF'(« Stage
),
0SCA 0SCB
|—mrFN RFOUTE
0.01uF
Crystal ] Ca {typical)
0.001uF :|: vari
(typical) ancap
0SCD L
Al A
Cy
W
Al
%Elwas %Tumng

. 158) Transmitting data to device
IC Part Number: TX Data: 0209 F5
(158) Receiving data from device
RX Data: 02 OF EF

TM200

Firmware Rev: 18

Conmnect, Restart Infa (1)

{159) Receiving data from device
RX Data: 02 OF EF

{160 Transmitting data to device
TX Data: 194900 020203 57
(150) Receiving data from device
RX Data: 1900 E7

Connect to IC

Restart IC

Load or Save IC Setup () Send Setup to IC 0

(RAM based)

Load IC Setup from File | Send Current Setup Tab Items to IC|

SmelCSetptoFie | Send All Setup Tab Items oI |

Comms Established

Load IC OTP Setup

Load Stored IC OTP Setup

Store Setup into IC OTP )

Store Current Setup into IC QTP

Remaining Setup Stores 5
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Figure 20 - Oscillator Setup Tab
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The Correction Setup tab configures the correction technique for the TMx00, if desired. Many of the entries on
this setup tab is part of the manufacturing process and characterization and are detailed in the Application Note
TMx00 Correction Algorithm Development for Characterization and Manufacturing.

@ Hexius Semiconductor TMx0D Centrol Program

Conmnect, Restart Infa (1)

Connect to IC

Restart IC

RX Data: 1400 EC

{49) Transmitting data to device

TX Data: 15EB

{49) Receiving data from device

RX Data: 15 22 09 08 B8

(50) Transmitting data to device

TX Data: IFE1

(50) Receiving data from device

RX Data: 1F 3D F3B6 46 C38A 2B 4509

Options ~ Help
®swl=mu:wn
General Setup Osdllator Setup Correction Setup THRM Calc Thermal Setup User Block
Frequency Correction Polynomial Correction Lookup Table Correction Information
Correction Technique (i) _ Lookup Table (1) . -
ksl Coefficients =
oefficen Correction Technique
() Disabled Temp Code DAC Corr
- Correction P ‘Disabled" disables any correction. The Correction DAC code
1 Z
O pisabled with /T Monitoring Order 10 0 (0-4095) is fed to the internal Varicap, independent of
2 0 0
() Lookup Table - ‘Disabled with V/T Monitoring' disables any correction and
AL I:l . B B provides enhanced monitoring of the VDDA and 1C Temperature
Correction 0.000 V B - Sensor/THRM input. This selection is used for initial
DAC e i characterization of the osdilator over temperature and voltage.
. - _ 4 0 0
I RIS A3 0 “Polynomial Correction’ selects a polynomial curve fit correction
Temperature . 5 0 0 technigue. The internal Varicap or external varactor tuning
Sample E ms Ad 0 voltage varies over temperature as set by the correction order
Interval ~ _ coefficients, AD-A9.
Frequency AS 0 6 |¢ N
Correction [30 ] mseomg "Table Lookup' selects a RAM based lookup table correction
Interval A6 0 7 0 ] technigue with up to 80 paints. The internal Varicap or external
fr— . - varactor tuning voltage varies over temperature as set by the
Intzrvals. lEl G/ 0.6159 g 0 0 values stored in the lookup table.
(Freq Corr) i A8 0.07075
Temp Code Source (i) 9 0 0
A9 -0.1139
(®) From Internal Temp Senser 00 0
Mean
() From THRM 4B 5
) Std Dev
Measure Temp, Volts Voltage Corr 28 v
& Correction V Carr
Method 130 v
Measured IC Temp 2.8 c
IC Temp Code 2547 G2 i 140 0
THRM 2874 B2 0 =B @
Correction DAC Code 1000 B3 0 _
6 0
Correction DAC Volts 0 v & B
VDDA Code 2338 2 o ol ! JJ
VDDA Voltage 3311 v = B
B Mean 0
. (48) Transmitting data to device -
IC Part Number: T™200 E e Ty
Eirmware Rev: 18 (48) Receiving data from device Load or Save IC Setup Send Setup to IC . p o

Load IC Setup from File

(RAM based)

Load Stored IC OTP Setup

| Send Current Setup Tab Items to 1C| Store Setup into IC OTP (0

Save IC Setup to File

Store Current Setup into IC QTP

| Send All Setup Tab Items to IC |

Comms Established

Remaining Setup Stores 5

Figure 21 - Correction Setup Tab
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The THRM Calc tab is a calculator tool that is useful when using an external thermistor component connected to
the THRM pin. Inputting thermistor parameters and resistor network values will provide an approximation of the

THRM voltage over the desired temperature range.

Options ~ Help

HEXIUS

SEMICONOUCTOR

General Setup Oscillator Setup
THRM
Thermistor Parameters (i)

Thermistor m ko

Resistance @ 25C

Beta 4
e c
c

Minimum Correction
Temperature

Parallel Resistor (R=)

Series Resistor (R<)

IC Part Number: TM200
Firmware Rev: 13

Connect, Restart Info (1)

Connect to IC

Correction Setup

Restart IC

Comms Established

(§) Hexius Semiconducter TMx0D Centrel Program

THRMCalc  ThermalSetup ~ UserBlock  Memory Control

THRM Voltage

THRHM Voltage (i)

THRM Voltage over Temperature
3.30

Test

Information

External Thermistor =
Parameters (THRM Pin)

The THRM pin is an external thermistor input that replaces
the internal temperature sensor to support direct monitoring
of the crystal temperature. The thermistor has a negative
temperature coefficient so the voltage on the THRM pin
increases as the temperature increases. The voltage on the
pin is scaled by the parallel resistor R- and the series resistor
Rs.

THRM Voltage
&

The resistance of a Megative Temperature Coefficent
thermistor is computed as: #r=#ee™ ¥y

T = Temperature of thermistor

T0 = Reference temperature, 25C

Ry = Thermistor resistance af femperature T

Ro = Thermistor resistance at 25C

£ = Beta value specified by manufacturer

The equations use the K equivalent values of the C
femperatures

Typical values for the thermistor R are 10k, 20k, 50k, or
100k at 25C. Beta values depend upon the manufacturer ™

BYPASS

0.00

-50.0 -12.5 25.0

Temperature C

RXData: 250000000000000000000000000000000000 &
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 DB

(173) Transmitting data to device

TX Data: 2540 00 20 78

(173) Receiving data from device

RX Data: 25 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 DB

Load or Save IC Setup !

Load IC Setup from File

5 .

Rs

100.0

Load IC OTP Setup ()

Load Stored IC OTP Setup

Store Setup into IC OTP (1)

Send Setup to IC
(RAM based)

| Send Current Setup Tab Items to 1C|

(174) Transmitting data to device
T Data: 25 60 00 20 58
(174) Receiving data from device

Save IC Setup to File

Store Current Setup into IC QTP

| Send Al Setup Tab llems to 1C_ |

RX Data: 25 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 DB -

Remaining Setup Stores 5

Figure 22 — THRM Calculation Setup Tab
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Thermal Setup
The Thermal Setup tab is for the TM200 only and configures the Thermal Controller and Heater settings. This tab
configures the parameters of the thermal loop and aids in setting the cavity temperature of an OCXO module.

() Hexius Semiconductor TMx00 Centrol Program - [m] X

Options ~ Help

HEXIUS

SEMICONOUCTOR

GeneralSetup  Osdllator Setup  CorrectionSetup  THRMCale  ThermalSetup | UserBlock  Memory Contral  Test

1 Thermistor Thermal Thermal TlEwmier
Heater Control .
and Range (i) Feedback (i)
Temperature Resistor Resistor Thermal Controller
‘Enable’ enables the Thermal Controller and allows constant temperature
Thermal Controlier (i) contral of the crystal via internal or external heaters,
® Enable ol ‘Disable’ disables the Thermal Controller.
P e
o Disable ‘arameters Bank 1 © 10k
Target Temp |9 ® Open O 7.5@
Heater = O s.0@ O 5.0
=i ) Resistance @ 3
Configuration 25¢C ki O ss@ Oz3a
) Internal "
® Beta Q) s.0kQ O ke
External
Resistance @ O 2.4
TargetTemp 0651 K2 5 O 5002
e (1) LRI
Ext Drive (1) Estimated Temp O 2002
FET Range from Range ;| O 3.7
© Resistor & Therm "/ L=
® Bipolar Params Bank 2 Themal Canlrolisr
[ ska
P — High Temp  106.733 C Measure Heater & MUX
=0 e 14.2kQ
Resistor Value CorTemp 101111 C M rm NA v i
Internal R3Value: 5.51ka Limiter
Heater /A @ Low Temp 95.4887 C ExtHr FB N/A V .
Resistor e ) - H
T O ;—m{:ﬂmi o) IntHir 1FB N/A v $
IntHtr 2FB N/JA  V Internal or
Tum On Delay sec ™ o oy Ry |t
Set : Hir Drv NA v Heater
Soft Start sec Feedback INMOS/NPNY
Network
Current Limit D 0.00v -
HFB ]
I
I
]
]
]
ThormalFeedback_|
IC Part Number: TM200 %ﬁg’a";’?’l‘:ﬂ;ﬁ;‘g gi‘a to deviee - )
Firmware Rev: 13 e s Load or Save IC Setup Send Setup to IC Load IC OTP Setup ()
ala: : ) RAM based Load Stored IC OTP Setu
Connect, Restart Infa (i) %ﬁgigég?né;ung data to device ( ) CEIEEG )
(163) Recelving data from device Load IC Setup from Fie | Send Current setp Tab Items to1c| | Store Setup into IC OTP @
Connect to IC | RX Data: 15 22 09 08 B3
re Current setup in
{170) Transmitting data to device Store Cl t Setup into IC OTP
TX Date: FEL Save IC Setup to File | Send All Setup Tab Items to IC |
Restart IC I (170) Receiving data from device Remaining Setup Stores 5
RX Data: 1F 2D F2 86 45 C3 84 26 45 09 B

Comms Established

Figure 23 - Thermal Setup Tab (TM200 only)

HEXIUS #

SEMICONDUCTOR



hexiussemi.com

User Block

TMx00 Control Software & EVB Kit Guide

RFA-04-040 Rev 1.1

The User Block tab allows the user to enter information they wish to have stored in the OTP. This may be a note,

part number, serial number, etc. The space is limited to 128bytes and is an ASCII format.

Options ~ Help
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General Setup  Osdlator Setup

lf_) Hexius Semiconductor TMx0D Centrol Program

ComectionSetup  THRMCalc  ThermalSetup  UserBlock  Memory Contral  Test

User Block ()

Information

IC Part Number: TM200
Firmware Rev: 18

Conmnect, Restart Infa (1)

Connect to IC

Write to User Block |

RX Data: 2500 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 DB

(173) Transmitting data to device

TX Data: 2540 00 20 78

{173) Receiving data from device

RX Data: 2500 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 DB

(174) Transmitting data to device

TX Data: 256000 20 5B

Restart IC

(174) Receiving data from device
RX Data: 25 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 0D 00 00 0D 03 00 00 03 30 00 00 DE

Comms Established

Load or Save IC Setup &)

Load IC Setup from Fie |

Send Setupto IC .
(RAM based) -

Send Current Setup Tab Items to 1C|

Save IC Setup to File |

Send All Setup Tab Items to IC |

Load IC OTP Setup

Load Stored IC OTP Setup

Store Setup into IC OTP )

Store Current Setup into IC QTP

Remaining Setup Stores 5

Figure 24 — User Block Setup Tab
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