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Key Benefits & Features

®  Based on ARM Microcontroller Platform

®  Over Voltage and Over Current Protection

m  [IC/SPI/SSC/OWI Communication Interface

B Provides 3.3V-5V High-current Power Supply

®  Provides 3V-7V High-current Individual
Voltage Controller

®  USB Power Supply/Communication Interface

®  Convenient Upper Computer Parameter

programming

Applications

B MT6701CT Series
m MT6701QT Series
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General Description

PB009 programmer provided by MagnTek is a new
generation Encoder programmer developed based on
Arm platform Cortex-M3 core. The programmer
consists with stabilized voltage supply, voltage level
translation circuit, microcontroller circuit and
voltage level detection circuit. The USB power
supply and communication interface make the
programmer portable and easy to use. In normal use,
the programmer connected with PC through USB
interface, Chip connected with programmer with
DB9 socket, then user could program the chip

through the related upper computer on PC.

PBO009 provides high-current voltage supply up to 7V,
which could be wused in various types of

OTP/EEPROM programming.
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1 PB009 Programmer Hardware

1.1 PB009 Programmer Hardware Components

PB009-MT6826S programmer suite consists with programmer host, socket adapter board
and USB cable.

Datasheet, software and drive could be accessed on official website>’" Technical
support’ >' Evaluation Board and Programmer’ , please choose upper computer program

matching the chip model.

Direct Link: http://www.magntek.com.cn/36/

MagnTek
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Figure 1.1 PB009-MT6701CT Programmer Host
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Figure 1.2 PB009-MT6701CT Socket Adapter Board Figure 1.3 USB Cable
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1.2 PB009 Programmer Hardware Set up

PB009 programmer could only program single piece of MT6701CT at the same time.
B PBO009 programmer is connected to PC through USB cable.
B PB009-MT6701CT socket adapter board is linked to programmer through DB9 connector.

B The mark point on MT6701CThould be aligned at the white square mark on socket adapter
board when putting the chip into the socket.

B The three steps above are all hardware set up between PB009 programmer and MT6701CT,
after the set up finished the power source of programmer could be switched on for chip
parameter configuration.

B Due to the particularity of SPI transmission protocol, PB009 programmer suite is mainly
used in chip parameter configuration in R&D, it is not recommended to use the
programmer suite directly in small batch production or even batch production. In case of
special circumstances when the PB0O09 programmer suite has to be used in small batch
production, it should strictly obey the following requirements:

¢ It is strictly prohibited to weld ordinary wires to the marked wiring end on the socket
to chip for programming;

¢ The DB9 connector pin and chip must be connected by shielded cable, DB9 connector
pin assignment could be seen in table 1.1;

SRENE o | omvo | Descipton |

DE9 1 VDD Power supply
Female| (5 0|2 MISO Master output
J 3 GND Ground
4 MNC -
5 CAL_EM Self calibration enable
6 SCK Serial clock
DEs 3 | OF MOSI W i
Male O) aster input
a8 CS5M Chip select
9 MNC -

Table 1.1 DBY Pin Assignment

Rev 1.1 2023.01
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¢ The shielded wire should use harness with shielding metal layer. The wire diameter
should be greater than 0.2mm and length smaller than 60mm. One end of the shielding
metal layer should be connected to D89 metal shell and the other end connected to
GND on PCB;

¢ |If the PCB with MT6701CT is installed on the top of motor shaft with high
current(step/servo motor) and it is required to be programmed while the motor is
powered on(motor online zero tuning), please reduce the motor current in order to
reduce the interference on chip programming. If the motor current could not be
reduced, please use shield cable with larger wire diameter and shorter length to
connect chip and programmer.

¢ Pleaseuse "“Auto programming” GUI on corresponding upper computer to ensure the
correctness of chip data burning.

m If the steps below could not satisfy the requirement of small batch production, please
contact our relevant personal at the first time to solve the problem.
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2 Software Driver Installation

B Unzipped the downloaded file.
B Open the "CH340SER.rar” in folder and unzip.

B Double click the "SETUPexe” file in folder and install the driver.

m After installation finished, power on the programmer and connect it to PC at the same time
through USB cable. Then in “This PC — Setting — Devices Manager — Port(COM and
LPT)"” to ensure whether the driver is installed successfully, diagram 2.1.

B Based on user PC disposition to choose “CH340SER” ( XP/WIN7/WIN10-32bit) or
“CH341SER"” (WIN7-64bit/WIN10) to install, itis recommend to install CH340SER for
Win10 32bit system, if there is driver combability issue exist, try to install CH341SER.

®m If both of the two driver could not work properly, try to change another PC or contact our
relevant personal to solve the problem.

B =it
v | &0 (COM # LPT)
§ ELTIMA Virtual Serial Port (COM20-=COM21)
i i - =
§ USB-SERIAL CH340 (COMB)
ElF

Figure 2.1 Driver Successful Installed and Plugged to Programmer
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3 Software Interface

This part mainly focus on the instruction of MT6701CT programmer software, the definition
of particular parameter is indicated in the software interface or MT6701CT datasheet.

B Recommended operating environment: windows7 or above (.net Framework 3.5 or above) ;
Memory 512M or above; Hard disk 2G or above; the monitor and GPU should support
1024x768, 60Hz.

B The software is a portable software and no installation requirement.

B The software will create log file in current directory when it is operated. If the software is
installed in folder with administrator privileges, administrative access is required to run the
software.

B User could download latest version from official website.

m Unzipped the file to access the software L8 PB00S-MT6701CT Hiuflant

B Double click the software icon to enter the program interface, the default interface is auto
programming (factory mode).

m Click the ‘Auto Programming 'icon in diagram 3.1.1, Select’ Manual debugging 'in
drop menu, the interface will be switched to Manual debugging (3.1.2). In the same way
the interface could be switched back to Auto programming.

B In avoid of mis operation in interface switch in production mode, a password is required
when entering “Manual debugging” from “Auto programming ” . The default password
is “123456" .

@ MT6701CT GUI 2024/57/16 083851 | Mini | Exit

Manual Debugging Information:

Auto Programming

All

Com Port:

- Output Mode
AB(1~1024) 1 @ Hysteresis 11SB @
Zero Point 0 @ Output Mode Analog
Zero Offset 0
Rotation Direction CcCcwW
B File
Z Pulse Width 1LSB

Software: 67.110

Firmware 19.06

' Program [&]
All Right Reserved

@2024Mgantek

Figure 3.1.1 Program Interface Switch Selection
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© MT6701CT GUI 2 p——
Information:

4

All

Com Port:

- Output Mode __ B — 5
AB(1~1024) 1 ©)] Hysteresis 1LSB @
Zero Point 0 ®@ Output Mode Analog @
Zero Offset 0 @
Rotation Direction CCW @)
B File
Z Pulse Width 1LSB @

Software: 67.110

Firmware: 19.06

All Right Reserved ngram |_

@2024Mgantek

Figure 3.1.2 MT6701CT Manual Debugging Interface

m 1 MagnTek logo, Click to directly enter official website “Technical assistance” interface.

m 2 The title bar of the interface, the chip model displayed is the programmable chip type,
the chip model should matching the software model when programming. The relevant
precautions of current software could be checked by clicking the icon in the front.

m 3 Set the connection between programmer and PC, when using PBO09 programmer at a
proper COM, click the “connect” icon could build connection between the programmer
hardware and software interface and update the firmware version number. The firmware
version number is read back from the programmer, the software version number only shows
current software version. The “File” icon could be used in import/outport profiles in form
of x.txt.

m 4 This area is the operation area of chip parameter programming, user will operate in this
area most of time. Unless the power source of programmer is switched off or the USB cable
was unplugged, there is no need to click “Connect” icon. User could power on/off the
chip, set parameters and burn programming in this area. Please refer to Section 4(page 10)
for detailed operation process of this area.

m The “?” icon in area 4 is the annotation of corresponding parameter. As it is shown in
diagram 3.1.3 and 3.1.4, ificon “?" is clicked the description of AB resolution will pop up,

including parameter information, spec and corresponding register address. Each “? “ icon
is related to one parameter annotation which is available for users to consult. For more

details please check datasheet for each model.
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Output Mode
AB(1~1024) 1 @ Hysteresis 1LSB @
Zero Point 0 @ Output Mode Analog ©)
Zero Offset 0 @
Figure 3.1.3 Click ‘AB Resolution’ corresponding ‘?’icon
All
Outpu‘[‘ :\,-f[ode ABZ J UVW / -A-B-Z X
AB(1~1024) | 5B ?
I“l - Dé_“ — I.-’ & Choose to configure the chip ABZ pins output ABZ signal The ABZ = C’
" resolution can be programmed from 1 to 1024
Zero Point | It can also be configured as UVW signal output. The cycles of UVW per Eog )

| rotation can be programmed from 1to 16 .
It can also be configured as -A-B-Z signal output,with the same

ry resolution as ABZ.
Zero Offset For detailed definitions, please refer to this product specification.

If there is any objection, please refer to the product specification!
Rotation Direction

HEE

Z Pulse Width

Figure 3.1.4 The AB resolution annotation appear on interface

m 5 s status information, which shows the user history operation and corresponding returned
result. Click ” clear” icon on right upper corner could manually delate current status
information. (the delated information could not be restored)

Rev 1.1 2023.01
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4 Software Operation

4.1 Manual Debugging

The following parameters are used to demonstrate MT6701CT programming with the
software interface. All other cases refer to this example and software instruction above .

Configuration parameter: ABZ output resolution 1024, Zero point offset 20deg. Z pulse
width 16 LSB. Rotation direction counter clockwise, PWM output, PWM frequency
500Hz, PWM polarity low level valid.

1. Connect PC and PB009 programmer with USB cable, switch on the power source of
programmer, the Green indicator LED will stay on after blinking two times.
2. Double click “PBO09GUI v26.02.exe”, run the software.

3. Connect Socket adapter board to PBO09 programmer DB9 connecter, make sure that
Socket adapter board model match the chip model.

4. Click the drop-down list below “COM port” icon, click “Connect” icon, build up
connection between PC and programmer. (Figure 4.1.1, 4.1.2, 4.1.3) .

Com Port: Com Port: Com Port:

COM3 |

Connect

Figure 4.1.1 Select COM port 4.1.2 Click ‘Connect’icon 4.1.3 PB009 working condition

5. Alian the chip in Socket directly or connect the wire on chip test PCB to socket adapter
board, the pin assignment could refer the silk screen on test PCB.

6. Click the power icon, the interface will switch to “power on” . The checkboxes and
buttons will change to operable state. The information bar will display the chip current
configuration and light on the programmer blue indicator LED.

Note: When a chip requires programming, the chip must be connected to programmer
before being powered on. Otherwise its output performance will be affected.

Power Off @

Figure 4.1.4 Power icon 4.1.5 Programmer indicator led
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@ MT6701CT GUI s oot | Mimi | Exit
Information:
Power On @ Read Chip Configuration —
Al
AB Resclution: 1
= Output Mode Z Pulze Width: 1L3B
Magnet rotates counter-clock-wise
= O i ;
AB(1~1024) 1 @ Hysteresis 115B @ Outpst Mode: Ansios
H Zero Point 266.331 @ [ Output Mode Analog ®@ Hysteresis: 1 LSB
The angle data of the current
fz Off i ® positien: 266.331°
cro set ?
O Rotation Direction CCW @
L Z Pulse Width 1LSB @

@

Figure 4.1.6 The interface state after chip power on

7. As it is shown in diagram 4.1.7, Click "Read Chip Configuration ” icon, programmer
will return current chip configuration to information bar on right side, and refresh the
left side option box to latest parameter.

e MT6701CT GUI 2024/07/16 10:03:00 ‘ Mini | Exit
Information:
Power On @ Read Chip Configuration
—10:0533
Power On !
—10:0538—
AL

AB Resolution: 1

Z Pulse Width: 1 LSB

[ Output Mode
B 3 Magnet rotates counter-clock-wise
AB(1~1024) 1 @ Hysteresis 1188 @ | Gutput Moe. Anclog
[ Zero Point 266.331 @ [ Qutput Mode Analog @ Hysteresis: 1 1.5B
The angle data of the current
position: 266.331°
[T Zero Offset 0 ®
[ Rotation Direction CCW @
[0z Pulse Width 1LSB ®

@

Figure 4.1.7 Read Chip Configuration
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8. As itis shown in diagram 4.1.8. In Blue box 1 the checkbox of each parameter could be
selected to activate wanted parameter setting box (Click "ALL" if all parameters are

required )
1 All

Output Mode

AB(1~1024) + | [1024 ®| ||Hysteresis 1LSB ©)
Zero Point UL | 265.891 @ Output Mode |'PWM = | @
Zero Offset 20 [€ PWM Frequency B00Hz T | @
Rotation Direction cw -|® PWM Polarity LowLevel Valid  ~| @
7 Pulse Width |16 LSB -|l@

=)

9. User could directly enter number in input box in blue box 2, here the AB resolution is

418 #RESTEE

1024. If the box is drop-down selection bar it could be used to expand the option
menu by clicking drop-down icon to select wanted parameter. As it is shown in
diagram 4.1.9 the Z Pulse width is selected to be 6LSB, PWM frequency 500HZ in the
drop-down selection bar. Click ‘Read angle’ to display current chip measured angle
value in information bar, Enter 20 degree in 'Zero offset’ below. ‘Hysteresis’ have
no programming requirements, so the box should be uncheck (The detailed parameter
configuration requirements could be check by clicking the “?" icon beside input box.
If further parameter instruction is required ,please refer the product datasheet.)

Z Pulse Width

&

Rotation Direction _CW @ PWME e _
requency o @

Z Pulse Width ey ® . 1000Hz
PWM Polarity ®@

Figure 4.1.9 Drop down selection bar
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10, After finishing the configuration of parameters above, click “Program” icon in Blue
box 3 to burn the data into chip. During the process of burning, the parameters of the
chip will be checked and validated many times, the blue indicator LED on programmer
will blink two times. After the data burning finished the LED will put out. The status bar
will show “PASS” (4.1.10) or “Fail "“if programming failed(4.1.11)

Information:

Wnting data.......

Data write verification passed !
Data programming..

Programming success!

—-10:51:00--
Power Off
--10:51:00—
Figure 4.1.10 Program succeed, show “PASS”
Information:
Writing data........

Data writing failed!

- 10:17:40--
Power Off

Figure 4.1.11 Program failed, show “Fail ”

11. After programming succeed, the chip will be powered off automatically and the
indicator blue led will put out. Now the chip could be taken out from socket for normal
use. The chip integrated in a complete system could disconnect the chip from
programmer for use. After the chip power down, the programmer software interface
will return to Non-programmable status.(4.1.12), and the information bar on right

side will show current chip configuration at the same time.

© MT6701CT GUI

Power Off @
All
Com Port:
- Output Mode
AB(1~1024) 1024 @ Hysteresis 1LSB
Zero Point 19.797 @ Output Mode PWM
Zero Offset 20 @ PWM Frequency 500Hz
Rotation Direction CW @ PWM Polarity Low Level Valid

E File

Z Pulse Width 16 LSB

=)

Software: 67.110

Firmware: 19.06

2024/07/16 10:51:11 ‘ Mini | Exit
Information:

Writing data
Data write verification paszed !
Data programming

Programming success!

@

AB Resclution: 1024

Z Pulse Width: 16 LSB

@

]

All Right Reserved
@2024Mgantek

Figure 4.1.12 Software interface after chip power down
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12. By repeating the step 5-11 above multiple chips could be programmed and test, or
single chip could be manually programmed for multiple times.

4.2 Auto Programming

This software default interface is auto programming, it could be used in fast batch

programming in factory. Parameters are fixed. The following instruction demonstrates its
program process.

4.2.1 Parameter Setting and Saving

1. Referto section 4.1 step 1 to 5, make sure the chip is properly connected to programmer.

2. Clickthe ‘auto programming’ asitisshownin4.2.1, select “Manual debugging " in
the drop-down list. Enter password ‘123456’ switch to manual program interface.

0 MT6701CT GUI J 2024/07/16 11:00:51 | Mini | Exit

Manual Debugging

Information:

Auto Programming

--10:57:34--
Enter the automatic programming
interface!

All
Com Port:
- Output Mode
AB(1~1024) 1024 Q) Hysteresis 1LSB @
Zero Point 19.797 @ Output Mode PWM @
Zero Offset 20 @ PWM Frequency 500Hz ®
Rotation Direction CW @ PWM Polarity Low Level Valid @
E! File
Z Pulse Width 16 LSB ®@

Software: 67.110

Firmware: 19.06

: Program [e]
All Right Reserved
@2024Mgantek

Figure 4.2.1 Auto programming interface to Manual debugging interface

3. In manual debugging interface, refer to section 4.1 step 6 to 9 to power on the chip and
set parameters.

4. Click ‘File" icon on left side, select ‘Save settings’ icon.(4.2.2)

5. Select save path in pops up window, click ‘Save’ icon to save current configuration to
x.txt file as it is shown in 4.2.3.
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o MT6701CT GUI 2024/07/16 11:02:22 | Mini | Exit
Information:
~10:37:34-
Enter the automatic programming
interface!
All
Com Port:
- Output Mode
AB(1~1024) 1024 @ Hysteresis 1LsSB @
Zero Point 19.797 @ Output Mode PWM @
Zero Offset 20 @ PWM Frequency 500Hz @
Rotation Direction CW @ PWM Polarity Low Level Valid @
- e e Width 16 LSB ®
Save Sefting Ctrl+5
B Exit Al¢+F4
SoTtware: 07,110
Firmware: 19.06
, Program [©
All Right Reserved
@2024Mgantek
Figure 4.2.2 Set parameters and save the data
N B8 *
FIFEW: [T meroicT s @ Er i
A =x - - 24 @ Hysteresis
supn o/ MTE701CT b 2024/7/16 11:05 ' 3
. = L 797 Mode
1 : Saved successfully!
= 1 g
m requency
(™ b | == |
h F | HE :
I T )
o - - J . olari
= % yal L. g . t‘_V
h
sam: | = [ ewe | LSB -|®@
BRI [mmEE -] b
y
Figure 4.2.3 File save window Figure 4.2.4 Parameters saving success
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4.2.2 Load Settings and Programming

1. Refer to section 4.1 step 1 to 5, make sure the chip is properly connected to
programmer.

2. Run the software default interface ‘Auto Programming’ , the parameters could only
get from loading settings. Click the ‘File’ in bar left side, select ‘Load settings’ in
the drop-down list(4.2.5), select corresponding txt file in the pop up window(4.2.6) and
click 'Open’ icon to load the setting in the file to software interface. Refer to section
4.2.1 to review the way to create setting files.

O MT6701CT GUI J1CT GUI 2024/07/1
n a7 X
All THFER: [© areroscr | cF @~
Com Port: N = - R
e o MT6701CT et 2024/7/16 11:06
- Output Mode e
AB(1~1024) 1024 @ 1 =m @
Zero Point 19.797 @ B ] @
Zero Offset 20 @ e L @
Rotation Direction CW ? red % Valid @
- I se Width 16 LSB ®@ ith
[~ Load Settings Ctr+0 —— ‘ = =
[E] Save Settings Cirl+S L
wEEET:  [UTEE k| N
@ Exit Al+F4

Software: of/.1 U

Firmware: 19.06

Program [e
All Right Reserved

@2024Mgantek

Figure 4.2.5 Load settings 4.2.6 Open file window

3. Confirm the parameters are correct and then put the chip into socket, or connect the
wire connected with chip on PCB to programmer corresponding port.

4. Click 'Program’ , the chip could be powered on, programmed, parameter testing and
powered off.

Zero Offset 20 @ PWM Frequency 500Hz @

Rotation Direction W ®@ PWM Polarity Low Level Valid @
E File

Z Pulse Width 16LSB @

Software: 67.110

Firmware: 19.06

. Program [
All Right Reserved

@2024Mgantek

Figure 4.2.7 Click ‘program’ After Parameter Identification
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5. After programming finished, the icon will show
information bar on right side will show the programmed chip configuration; If

programming failed the icon will show

‘Fail’

MagnTek

‘Pass’ ; at the same time the

and pop up failure windows. After

programming the chip will power off automatically, blue indicator led will go off.

@ MT6701CT GUI

Power Off @

All
Com Port:
- Output Mode
AB(1~1024) 1024
Zero Point 19.797
Zero Offset 20
Rotation Direction CW
B File
Z Pulse Width 16LSB

Software: 67.110

Firmware 19.06

All Right Reserved
@2024Mgantek

@ Hysteresis

@ Output Mode

@ PWM Frequency
@ PWM Polarity
@

1LSB

PWM

500Hz

Low Level Valid

2024/07/16 10:51:11 | Mini | Exit

Information:

Writing data........
Data write verification passed !
Data programming
Programming suceess!
--10:31:00--
Power OFf
--10:51:00--
AB Resolution: 1024
Z Pulse Width: 16 LSB
@ Magnet rotates clock-wize
Output Mode: PWR
@) PWM Frequency: 500Hz

PWM Effective Level
Low Level Valid

Hysteresis: 1 LSB

The angle data of the current
‘position: 16 767

Figure 4.2.8 Programming finished interface

© MT6701CT GUI

All
Com Port:
- Output Mode
AB(1~1024) 1024
Zero Point 19.797
Zero Offset 20
Rotation Direction CW
B File
Z Pulse Width 16 LSB

Software: 67.110

Firmware: 19.06

All Right Reserved
@2024Mgantek

@ [1Hvsteresis
x

e
~ Failed to read chip data!
. Please check the chip connection!
ency

1 ty
@

1LSB

PWM

500Hz

Low Level Valid

@

2024/07/16 11:10:54 | Mini | Exit

Information:
--11:10:46--
Power On !

Failed to read chip data!
Please check the chip conmection!

—-11:10:51--

-11:10:51--
Power OFf

&}

)]

Figure 4.2.9 Programming failure interface

6. Repeat step 4~5 to program multiple chips or program single chip for multiple times.
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5 Notes

m If the programmer keeps in holding state for a long time, please switch off the main
power and disconnect USB interface from PC for safety use.

m The programmer requires software and hardware adaptation, or it will report error
or no response, the programmer could not work properly.

m The chip model should match the programmer software model, otherwise it will be
easy to damage the chip.

m Make sure the programmer power source is switched off when replacing the chip
in avoid of damaging the chip by hot plugging. The power source could be
controlled on software interface and user could refer to the blue indicator LED to
confirm the power source status.

m  When the program interface is closed the programmer will switch off chip power
source automatically to ensure a safety use.

m The operating sequence ‘Chip put into programmer’ —' Power on the chip’
—' Program the chip’ —' Power off the chip’ should be strictly obeyed for each
chop when programming.

m |t is strictly forbidden to replace chip under ‘power on’ situation, otherwise the
chip performance will be affected.

m Due to the particularity of SPI transmission protocol, PB009 programmer suite is
mainly used in chip parameter configuration in R&D, it is not recommended to use
the programmer suite directly in small batch production or even batch production.

®m In case of special circumstances when the PBO09 programmer suite has to be used
in small batch production.

m |t is strictly prohibited to use ordinary wires from the marked wiring end on the
socket to chip for programming;

m  When programming the chip there will be various interference factor lead to the
program result out of expectation or even lose function, so please reduce the effect
from programming environment as far as possible, for example: keep the
programmer away from the devices such as a working state motor or high power
adapter.
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6 Version History

1.1 Formal Release 2023/01
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