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Introduction

The microcontroller for Power Supply Control ML62Q203x/ML62Q204x (hereinafter referred to ML62Q20xx group) has two
communication interfaces of UART/I?C. RMOS (Real time Micro Operating System) provided by us uses UART to create a frame
configuration and a packet configuration in advance and provide it as a software that enables communication control using Excel
VBA. Communications between the MCU and PC can be easily performed by writing RMOS and setting commands arbitrarily in
Excel VBA. The user can also easily create GUI to control communications. Another benefit is that it implements a communications

protocol that can communicate with up to 32 power supplies for a single PC by software processing RMOS.

This application note introduces the protocol for serial communication using UART, explanations of communication functions (such
as how to append to commands), and how to use the communication GUI developing environmental. The communication
described here uses a buck DCDC converter (hereafter buck converter) EVK, LogiCoA001-EVK-001 (hereafter buck converter
EVK).

% "LogiCoA™" is a trademark or a registered trademark of ROHM Co., Ltd.
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Serial communication of RMOS and GUI developing manual Application Note

1. Usage environment
(1) Software and Equipment
Communication using RMOS described in this manual is performed using the following.

. Buck converter EVK

. USB-UART convert module: FT234x FTDI (mounted on 1)

. Windows PC(Windows10 64bit)

. On-chip emulator "EASE1000 V2"

. RMOS project file(file to be read into LEXIDE-Q and used)

. Microsoft Excel 64bit version (Operation check: Microsoft 365 MSO, Office 365 MSO)

. Excel file "RMOS_CommunicationControl_LogiCoA001-EVK-001.xIs"

. Regulated DC power supply (Performance: Output-voltage 12V, Output current 1A or higher)

© 0o N O g~ WN -

. Digital multi-meter

Figure 1-1 shows a simplified diagram for communication. When checking the operation, disconnect the on-chip emulator and

connect the measuring device to the I/O pin of the buck converter EVK.

~

Input F4$é Ch
ey 1. Buck converter EVK
; Loglfui’ﬂoﬂH\WﬁGI ‘0

When program writing:
Connect emulator

USB-UART convert module
(IC: FT234x)

H When communication:
Connect Micro-USB Type-B cable

Figure 1-1. Connection diagram for communication

For details on how to connect Figure 1-1 buck converter EVK and on-chip emulator, and how to write RMOS codes, refer to RMOS

application note [1].

(2) Files in RMOS folders required for communication control

Table 1-1 describes RMOS file necessary for communication control described in this manual. How to change the file name of the
table and how to check the operation after changing the description are explained in the later chapters.

Table 1-1. Files in RMOS folders required for communication control

No. | Folder name File name Description Changeable part

1 00_System 00S93_Func_Select.s Function setting of OS during program debugging Communication mode

2 10_Setting 10S01_Parameter_|Init.s Set the initial value of power supply operation parameters Communication address

3 $%10S70_UART_Set.s UART assignment and operation setting »*No need to change

4 30_Info_module | 30101_InfoCMD_Exec.asm Write the program of communication command Add program of additional command
5 30111_InfoCMD_Table_def.s Communication command assignment Assign labels for additional commands

Describes a program for processing transmission and | .

6 90_Header $%93H010_InfoTxRx_Header.s reception data *%No need to change
© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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2. Communication protocol

This chapter describes the configuration of serial communication using UART set in RMOS. The hardware used to communicate
between microcontroller and PC is UART, RMOS has a communication protocol that constitutes 6 frames per packet by software
processing. This packet configuration enables one PC to perform communication control of 32 power supplies and communication
from PC to the power supply circuitry using several commands.

Table 2-1 indicates UART hardware configuration and Table 2-2 indicates RMOS communication frame configuration. All the
initialization settings in the table are set in "10S70_UART_Set.s" file. 2nd bit of Table 2-2 is identified by the frame identification
bit, the first frame (Frm0) is identified by "1", and the remaining frames (Frm1-Frm5) are identified by "0".

Table 2-1. UART hardware configuration Table 2-2. Frame configuration
Setting bit Assignment
Baud rate 9600bps 1 Start
Data length 8bit 2 Data (Identification)
communication LSB first 3 Data
direction
’ 4 Data
Parity Use, Even
) ) 5 Data
Stop bit 1bit
6 Data
7 Data
8 Data
9 Data
10 Parity
1 Stop

Figure 2-1 packet configuration describes below. One packet of transmission/reception consists of 6 frames (= total 42 bits in
length): address length (5 bits) + decision bit (1 bit) + data length (32 bits) + checksum length (4 bits). All the software processes
that process 6 frames into one packet are described in "93H010_InfoTxRx_Header.s" file.

There are two transmission methods: TX32 and TX16 (the communication explained in this document is set by TX16). TX32 can
transmitted the data of 32bit length up to 7th-38th bit of the packet to microcontroller, but the number of commands is limited to
one. On the other hand, TX16 has 8bit lengths for command groups (CmdGr) and command numbers (CmdNo) from the 7th to
22nd bit, and up to 65536 types of commands can be used in combination (For the communication commands of the buck
converter, areas from 0-15 for CmdGr and from 0-31 for CmdNo can be used.). The data to be transmitted to microcontroller is
16 bits in length from the 23rd-38th bit.

ADR (1st-5th bit) of FrmO is assigned to the connected devices, and up to 32 power supplies can be connected simultaneously.
6bit of Frm0 is determined by TX32 and TX16, where "1"is TX32 and "0" is TX16. The chksum(39th-42nd bit) is an error detection
and judgment bit. This bit is used to detect and judge errors in communication data of all 6 frames. In addition, the receive RX
returns the data of 32bit in response to the transmitted command.

transmission : 6frame fixed length

[ Frmo [ Frm1 Frm2 Frm3 Frmd4 Frms |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
Tx322 [ADR(Sbit) [ 1 [pata(32bit) [chksum(4bit) |

Tx16 [ADR(5biE) [ o [cmdGr(abit) [CmdNo(8bit) [Data(16bit) [chksum(4bit) |

reception : 6frame fixed length

| Frm0 | Frmi Frm2 Frm3 Frm4 Frm3 |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 30 40 41 42
RX  [ADR(Sbit) [Fea [data(32bit) [chksum(4bit) |

Figure 2-1. Packet configuration

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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3. Communication method

3-1 Initialization Settings of Excel VBA and RMOS

(1) Excel VBA setting

This section describes the initialization of Excel files required for communication between PC and microcontroller. First, start
"RMOS_CommunicationControl_LogiCoA001-EVK-001.xIs" file downloaded from ROHM website. The operating sheets are

described in later chapters.

AutoSave (@ 5 = RMOS_CommunicationContral_LogiCaAG01-EVK-001xls - Compatibility Mode (&
File Home Insert Page Layout Formulas Data Review View Developer Help | 3 Comments ‘ | 2 Share ~
X Meiro Ul In . | m General  ~| | [l Conditional Formatting~ | EBinset ~ | ¥ v 4y~ W

pfli - z Ei - B3~ % 9 | EEFormatasTable B Delete ~ | (v O~ E

T | BT U~ EHe & A =ExEr g T Cell Styles [EFormat~ | €

Clipboard & Fant (] Alignment [ Number & Styles Cells Editing Sensitivity | Add-ins ~

@ SECURITY WARNING Macros have been disabled. Enable Content ¥

831 S F v

A B ® D E F G H 1 o K L M N s} P a R =

1

2

3 address ComPort]____ 17| Port Read communication mode selection| 1] 0w two-wire 1+ one—wire

4

5

6_|ransmission DAT A(32hit) FrmQ 11111100 252

7 Sendaz Frmt (000001 00| 4

a8 Frm2 (DO000000] Lo

a GrmdGr Cimadlio DAT A1 ikit) Frm3  [00000000 0

10 Ser6 | 4 0 101 Frmd  [00001100 12

11 Frms  [01010000 80

12

13 Serd 111110000001 000000000000000C00011 00101

14

15

16

17

18

18 [ "RMOS_CommunicationControl_LogiCoA001-EVK-001.xlIs" sheets

20 . N . .

21| | TinyGUI: Sheet for GUI operation of communication commands

22 TxRxInterface: Sheet for communication setup and command operation

24| | Communication Protocol: Sheet for explaining communication hardware configuration and packet configuration

25 BUTTET T

28 Receive 71111000000000000000000000000001 1001011100

27

28 I 1 [~]
|| TinyGUI ‘ TxRxinterface Communication Protocol ‘I ® ] [

Ready [E@ T Accessibility: Unavailable 3] B -—s—t 00%

Figure 3-1. Startup window for Excel file

Next, check whether Excel is set up to use VBA macros. If "Development” tab is displayed in Excel (Figure 3-2), VBA macro can

be executed.

AutoSave (@ off) = - RMOS_CommunicationControl_LogiCoADD1-EVK-001xls - Compat
File Home Insert Page Layout Formulas Data Review View | Developerl Help
@ SECURITY WARNING Macros have been disabled, Enable Content T
Check if "Developer" tab is displayed, [
B31 - fe - if not, configure 1 to 3
Click here g
| A LB | C | 8] [ E | F | G | H | I | J | k.

Figure 3-2. Top page of Excel
If "Developer" tab is not displayed, follow the step below to configure the settings.

1. Click, "File" tab > "Options" > "Customize Ribbon".

2. Check "Developer" box in "Customize the Ribbon" list.
3. Click, "OK".

4. check the window that "Developer" tab is displayed.

Also, the first time the user opens an Excel file, "Macro have been disabled" message is displayed. Click on "Enable Content"

button to improve. Once the user does this in the first use, user will not receive the warning message the next time user launch

Excel file.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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(2) Setting of communication address and communication mode

Check the serial communication mode of UART and microcontroller address setting. Configure the settings so that Excel filename

matches RMOS description as shown in Figure 3-3.

TxRxInterface sheet
A E 8] D E F G H I J K L It il (8] P 0] R
1
2 ¥~ N Input the same
3 address address number F‘ort Port Read communication mode selection O two—wire 1 one-wire
4

10S01_Parameter_lInit.s |

Input the same communication
mode selection nunber

00S93_Func_Select.s

Communication Function
23; »
24PS_ADR_init equ 31

S InfoTxRx_mode equ 1 ;communication wire mode selection

;address initial value

11 DDVin_RFchk_Enable equ 1 ;DD startup and stop voltage check

Figure 3-3. "00S93_Func_Select.s" file and Excel function setting

Blue: The value in D3 cell is the address of microcontroller. In the provided RMOS, PS_ADR _init="31" in "10S01_Parameter_
Init.s" file is the address of microcontroller. There is no need to change the address in this manual. However, when
connecting more than one power supply to PC for communication control, set the address of each power supply on
RMOS and specify the address of the target power supply in Excel.

Yellow: N3 cell is used to change UART communication mode. The communication in LogiCoA™ power solution has two
connection methods: two wires and one wire. "InfoTxRx_mode" on line 9 of "00S93_Func_Select.s" file can be set to
"0" for two wires and "1" for one wire connection mode. The buck converter EVK described in this manual is designed

for one wire communication.
(3) Checking and setting COM port number

Please acquire COM port number of TxRxInterface sheet. COM port is a type of communication port for connecting PC to an

external device and is used for serial communication.

When USB cable is connected to USB-UART convert module, Figure 3-4 will show "USB Serial Port (COM6)" in Windows Device
Manager (Driver will install automatically if connected to a network). The number "COM*" is COM port number. The number varies
depending on PC and USB-UART convert module.

™ Device Manager

File Action View Help

&= 5 HE

~ [ Ports (COM & LPT)
f§ USB Serial Port (COME)

Figure 3-4. Device manager window

NOTE: Even if the USB cable is connected, the driver may not be automatically installed and Figure 3-4 window may not display.
In this case, the driver must be downloaded and installed from FTDI website.

This COM number must be specify when communicating with Excel file. In the TxRxInterface sheet, VBA macro automatically
acquires COM port number of USB module. When click "Port Read" on Figure 3-5, the number is displayed in H3 cell.

A B c D E - H I
1 Click "Port Read" “x
2
3 address CumPurt Port Read
4

S
‘Com number is displayed‘ |C|:|mP|:|rt 6| Port Read |

Figure 3-5. TxRxInterface sheet port read key

If communication between PC and the MCU fails, first check that COM port number has been acquired correctly. If more than one
USB is connected, the port number may not be acquired from Excel file. To resolve this, click "Port Read" again, or check COM

number in Device Manager and input COM number in H3 cell.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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Application Note

3-2 How to use TxRxInterface Sheet

Perform produces 1 to 4 below to perform communication using TxRxInterface sheet.

[ TxRxInterface sheet ‘

A B D E F \ | K L M o P a R
1
2
3 address GomPurt Port Read communication mode selection Qe two—wire 1+ one—wire
4
5
& |ransmission DAT A[32hit) Frm0Q 11111100, 252
7 Send32 2. Input CmdNo __499490793? Frmi 000001 00 4 N
8 L. Input CmdGr _ P Frrm2 D0000000) 0 Transmit 6 frames to
El CmliGr Cmdhio DAT A(1 Gbit) Frm3 00000000 ] microcontroller
10 Serdi6 | 4 Ijl! Frmd  [00001100) 12
11 Frms 01 01 0000 BO
12 - ‘ 3. Input setting value ‘ L
13 4. Click, "Send16" ‘ Send 711110000001 00000000000000000001 1001 01
14
15
16
17
18
18 |reception Reception data Reception data Data32(32 kit) Frm0Q 11111100 252
20 - . Frmi 00000000 0 -
21 upper 16 bit lower 16 bit Frm2 0000000) o Receive 6 frames from
22 Datal GAL1 Bhit) \ Datal GB(1 fibit) Frm3 00000000 s} microcontroller
23 \Ijl Frmd  [00D001100 12
24 Frms 01011100 92
25 N N Buffer 12
26 ‘ Display reception data or error message ‘@ 11111 000000000000000000000000001 1 001 0111 00
27

Figure 3-6. TxRxInterface sheet

1. Input CmdGr (command group) in decimal.
2. Input CmdNo (command number) in decimal.
3. Input DATA in decimal.

Figure 3-6 is inputting commands to change the D/A converter code in microcontroller. By inputting CmdGr="4" and

CmdNo="0", the code value of the microcomputer D/A converters can be changed to the value inputted in DATA. Depending

on the command, certain register values in microcontroller can be received. See Section 4 "Communication Commands List"

for the commands that can be communicated with the buck converter EVK.

4. Click, "Send16".

When the button is clicked, data is transmitted to microcontroller, and the value is displayed in the cell of the receiving item

below the 19th line when communication is successfully performed. In Figure 3-6, since the setting value is "101", "101" is

displayed in J23 cell.

M26 cell displays 6 frames of received data and error messages. An error message is displayed when USB cable is not connected

to the USB-UART convert module, when a communication error occurs, or when there is no description of the communication

command in RMOS.

The description of VBA macro registered in this sheet does not need to be changed because various GUI are created based on

VBA macro in TxRxInterface sheet.

© 2024 ROHM Co., Ltd.
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3-3 How to use TinyGUI Sheet

This section explains how to use TinyGUI sheet. This sheet simplifies manual operation on TxRxInterface sheet so that

communication can be performed only by button operation using VBA macro.

Provided Excel file incorporate VBA macros to change the output voltage of the buck converter EVK in TinyGUI sheet. Figure 3-7
shows the macro button on TinyGUI sheet. VBA macro is registered in the buttons 1 to 4. Figure 3-8 shows the description of VBA

macros registered in the buttons 1 to 4.

This chapter describes an experimental system which 12V is applied to the input voltage of the buck converter EVK as an example.

A B (8] D E F G H I J K L ] i 0] P
28 Relevant Setting value
30 Setting value transmission Setting value reception
il 1 DAC Step 2 3 4 cT
2 Outpt Valazm  Setve [ roilio-ra) v| & Resdvo
33
34

Figure 3-7. Macro button on TinyGUI sheet

;o Get | macrol " TioT 0 | Macro 3 |
Fublic Sub Yo_Set () Public Sub Vo_le()
Yorksheets (“TuRuInterface”) .Range ("DI07) = “4” *Set CmdGr - - R g
o oy “E107) = “n7 . Worksheets ("TxRxInterface”) Range ("D107) = "4 'Set CmdGr
Worksheets ("TxRxInterface™).Ranze ("FI107) 0 Set CudNo Workeheote ("Tubxnterface”) Range(“F107) = “07 “Zet Andlo
o il T e
- Lini i etial = Setlal + Range setting value
1 detial o LB dnen fetyal 5191 spiL the weeer Hnlt of|TF Satyal 3 181 Then Setdal = 181 ‘Linit the uper @init of
Range ("F327) = Bet¥al 'Return setiing value
Renge("F327) = Set¥al Return sstiine value Worksheels (“TxRxInterface”) Range ("J107) = SetVal “Get “DATA”
ggﬁaﬂgﬁggelﬁ?I?}(Eﬁ?fgrgaggn)geée#é? ) = gethal 'Eiécu?yéommunication Call Worksheets("TxRxInterface™) .Sendl@ “Execute comnunication
End Sub End Sub
Vo bown | Macro 2 .
! ST macro 4
Public Sub Yo_bown () i Wodet Read 1:
Worksheets("TuRxInterface”) .Range ("D107) = 74" *Set CmdGr i
Worksheets("TuRxInterface”) .Range ("F107) = 707 "Get CudNo Public Sub VoSet_Read()
- . ; Worksheets("TuRxInterface”) .Range ("D107) = "4 Get CndGr
ggw:} z Eg?\%:l( T Rar‘:ge( H327) @EE@:&'Q;{?#;EHIUQ Worksheets( TxRxInterface].Ranga ("FI07) = "07 "Set_CndNo
15 Botal e 0 Then Sot¥al =0 it ihe Tomer 1ieit of Worksheets("TxRxInterface™) .Range ("J107) = "BA53E Set drg
Range ("Fa2”) = SetVal Return setling value Call Warksheels ("TxRxInterface™).Sendl6 S 'Execute communication
Varksheats (" TxRxInterface™ .Ranza ("J107) = Setial ‘Sat TDATA” Range (“032") = Worksheets ("TuRxInterface™) .Range ("J23") ‘Get setting value
Gall Worksheets ("TxRxInterface™).SendiB ‘Execute communication End Sub
End Sub

Figure 3-8. VBA macros registered in 1 to 4

1. Set_Vo button: Transmits the value of F32 cell to microcontroller.
2. Down button: Subtracts the code of D/A converter for each number written in H32 cell and transmits the value to microcontroller.
3. Up button: Adds the code of D/A converter for each number written in H32 cell and transmits the value to microcontroller.

4. Read_Vo button: The D/A converter code is received from microcontroller and the received value is displayed in O32 cell.

The output-voltage Vo of the buck converter EVK is determined by the code of D/A converter, and the following equation is

established.
VDD

Vo = 256

Ry9 + Rz + R31>
R34
...VDD(microcontroller supply voltage)=5V, R20=51Q, R30=3.3kQ, R31=2.2kQ

X D/A code x <

The output voltage Vo of the buck converter EVK can be changed using the setting code calculated from the above equation (Ex.
3.3Vv="67, 5V="101 and 9V="181). In actual operation, after inputting the value of F32 cell, click button and check that the output

voltage of buck converter EVK has changed.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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3-4 Commands implemented in RMOS

This section describes the program of the communication commands already implemented in RMOS (version "RMOSVer=1.00,
OSBuildNo=007, PSFMNo=001, PSFMVer=1.00, PSFMBuildNo=004"). The following two types of commands are described in
Section 4 "Communication Commands": Read system commands (commands to read microcontroller values) and Set system

commands (commands to write to the MCU).

Table 3-1 summarizes the files in "30 Info_module" folder described in this chapter. Figure 3-9 shows the window in "30
Info_module" folder of LEXIDE-Q.

Table 3-1. Files in "30_Info_module" folder

No. File name Description Changes
1 30101_InfoCMD_Exec.asm Write the program of communication command. Add program of additional command
2 30111_InfoCMD_Table_def.s Communication command assignment Assign labels for additional commands
M RMOS100-ML6202035_Buck - SourceCoder30_Info_module/30111_InfoCMD_Table_def.s - LEXIDE-0 - [m] *
File Edit Mavigate Search Project Run LAPIS LAPIS Debug Window Help
& | % || ® || # Debug  SourceCode Debug =R @0 [ ]9 3 A EL LIRS RS EL TR Rl Q =2
“ Breakpo... [ Problems % Debug ~ @ @ Console v [~ =8 BBook. +Search OMem. MiRegis. O

* No consoles to display at this time. -

No search results available. Start a search from

the search dialog...

;Module

R T |
-130111_InfoCMD_Table_def.s | /{30101 InfoCMD_xec.asm | ™

& Project Explorer
v & SourceCode
# Binaries
Includes
& 00_System
10_Setting
v @& 30_Info_module
& 30101_InfoCMD_Exec.asm
$ 30111_InfoCMD _Table_defs

ule Name 30101_InfoCMD_Exec.asm

-4 1. Calculate communication commands (CmdGr and CmdNo)

50.8Gmodule - ) from received data in "93H010_InfoTxRx_Header.s" file
14 ;Describe the executable code description area address ( — —
51_BG Control include 15 _— — — — — — ER2, anc
55_BGLp_module 16 5--=n= CMAGr=080 - === -n=x === e
70_PS0_State_Control_module 17dw InfoCMD_Read_DDVin ; CmdNo=@86e
71_PS0_Control_include 18dw InfoCMD_Read_DDVo ;CmdNo=801
80_P51_State Control_ module 19dw InfoCMD_Read_DDIAPGA :(njl.o=£‘0.;
) 20dw  NoCmd ;CmdNo=@03
81_P51_Control_include 21dw  NoCmd ;CmdNo=@84
90 Header . 21 InfoCMD_Read_DDVin:
DEI:ug N . 22 1 ER2, RXD_Datalé ;Acquire the recived data
<+ o100 ASM - 2. Describe the executable code 23 ;
5 . . 24 cny
# SourceCade Debug lnunch i description area address(label) 5 #33. Describe the executable code corresponding
corresponding to the command 27 o to the command
b
3adu  NoCmd ; CmdNo=812 -+ N I
3du Holmd ! CmdNo-013 3e b NoCmd B Jamp to Command Error(Unknown Command)
i;j"‘ "'°""'g iCmdho=014 32Read_DDVin_AD:
33dw  NoCm :(”::"3'915 33 1 ER®, DOVin_ADvalue ;Store data in ER@ register
tdw  NoCmd ;CmdNo=016 b InfoCMD_Exec_Coml6 :Jamp to Communication command common processing(16-bit ar
35dw  NoCmd s CmdNo=@17 b RsvCmd jmm-- Jamp to Command Error(Execute reser command)
36dw NoCmd ;CmdNo=018
37dw  NoCmd ;CmdNo=819 ead_DDVin_2MA:
- 1 ERe, DDVin_2MAvalue ;Store data in ER@ register /
< > <
Writable Smart Insert 45:43:1610

Figure 3-9. Displaying files in "30_Info_module" folder under LEXIDE-Q

("1 to 3" is the processing of communication data.)

1. TX16 of received data from PC is processed in "93H010_InfoTxRx_Header.s" file. And CmdGr and CmdNo are calculated.

2. Calculated command value indicates the address value of the communication command table in "30111_InfoCMD_Table _
def.s" file.

3. Jump to the label in "30101_InfoCMD_Exec.asm" file that matches the read label name in 2 and executes the corresponding
program.

Note that "93H010_InfoTxRx_Header.s" file has a description that processes the transmitted and received data. Normally, it

does not need to be edited.

Read and Set commands described in "30111_InfoCMD_Table_def.s" file and "30101_InfoCMD_Exec.asm" file are described in
(1), (2) below.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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(1) Read Command

Figure 3-10 shows the descriptions and operations of Read command. The following programs describe how to read an input
voltage AD value or 2 times moving average value (when CmdGr = "0" and CmdNo = "0").

30111_InfoCMD_Table_def.s

10 ; Communication Command Table

11 =
12 1n 1. Label name of description to acquire input voltage AD value
(Label name here is "InfoCMD_Read_DDVin")

;Describe the executable code Hescription area address(labe

16 ;====- CMAdGr=B88 -----=ceemofemmcmcccmcceememme————————
17dw InfoCMD Read DDVin ;CmdNo=0888
18dw InfoCMD _Read DDVo ; CmdNo=881
19dw InfoCMD_Read_DDIdPGA ; CmdNo=882
28dw NoCmd ;CmdNo=883
21dw NoCmd ; CmdNo=084

30101_InfoCMD_Exec.asm

' 2. Label assigned in 1
22 1 ER2, RXD_Datals e
23 : 3. Compare recelved data and jump to the target description
24 cmp l according to the result
25 bz Read _DDVin_AD
26 ; If CmdGr="0", CmdNo="0", DATA="0", go to 4
27 cmp If CmdGr="0", CmdNo="0", DATA="1",go to 6
28 bz Read DD:m 2MA
28
e b NoCmd 4. Label jumped from process in 3 known Command)
3 /_\ (Label name here is "Read_DDVin_AD")
32Read_DDVin_AD: N
33 1 ER@, || 5. Acquire input voltage AD value and
34 b InfoCMD_Exec_Comle jump to the communication process |and common proces sing(16-bit ar
35; b RsvCmd J - zmrr—ro—ermmerr o { Fyecute reserved command)
36 6. Label jumped from process in 3
37Read DDVin 2MA: 4‘/—\\ (Label name here is "Read_DDVin_2MA")
:g t ;:%CMDW —| 7. _Acquire input—voltaga 2 t_imes moving average AD value and ng(16-bit ar
a8 : b RsvCmd J jump to the communication process ommand)

Figure 3-10. Description and operation of read command

1. The beginning label name of the description to acquire the input voltage AD value is assigned in "30111_InfoCMD_Table_
def.s" file. The received data is processed in "93H010_InfoTxRx_Header.s" file and jumped to "InfoCMD_Read_DDVin"
label when CmdGr = "0" and CmdNo = "0".

2. The label name assigned in 1 is described, and the description below the label is executed.

3. Compare data received from PC and jump target descriptions accordingly.

If CmdGr ="0", CmdNo = "0", DATA="0", go to 4
If CmdGr ="0", CmdNo ="0", DATA="1", go to 6

4. The label jumped from the processing of 3 is described. Then, the label name is "Read_DDVin_AD".
5. Acquire "DDVin_ADvalue"(input voltage AD value) and jump to the communication process to transmit the return value to PC.
6. The label jumped from the processing of 3 is described. Then, the label name is "Read_DDVin_2MA".

7. Acquire "DDVin_2MAvalue"(input voltage 2 times moving average AD value) and jump to the communication process to
transmit the return value to PC.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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(2) Set Command

Figure 3-11 shows the descriptions and operations of Set command. The following commands describe how to acquire and change
the output voltage (when CmdGr = "4" and CmdNo = "0").

30111_InfoCMD_Table_def.s

Bl A

ST YT Y

NoCmd

----- e T
InfoCMD Set DDVo ; CmdNo=688
NoCmd ;CmdNo=281

. Label name of description to acquire output voltage setting value
(Label name here is "InfoCMD_Set_DDV0")

@dw NoCmd ; CmdNo=885
171 dw  NoCmd ;CmdNo=886
172 dw  NoCmd ; CmdNo=087
173 dw InfolMD_Set DODVinRISE ; CmdNo=868
174 dw InfolMD_Set DDViInFALL ; CmdNo=889

| 30101_InfoCMD_Exec.asm |

ar{eed nofeee]

113 ;

114 InfoCMD_Set DDVo: 2. Label assigned in 1 ‘
L ———— ~
B J_.: l ER2, RXD_Datalé 3. Compare received data and jump to the target description
:1: ;dd £R2, # L according to the result Jump
118 bnz CHG_DDVo will raise
119 = S If CmdGr="4", CmdNo="0", DATA="65535", go to 4
:18 ;---Acquire the output voltage settin If CmdGr="4", CmdNo="0", DATA="below 65535", go to 5
21 1 R@, DDVeo DACset *Arauire the autnut vnltage setting value
122 mow R1, #0 4. Acquire output voltage setting value and
12 b InfoCMD_Exec_Comls jump to the communication process mand common processing(1
3 b RsvCmd j===== Jamp to Command Error(Execute reserved comma
125 -~
126 CHG DDVo: - -
.---Change the output voltage settl 5. Label jumped from process in 3
128 add ER2, #-1 (Label name here is "CHG_DDVo") above
129 st R2, |DDVO_DACset| ; |Change the output voltage setting value
138 ; st R2, DACBCODE 6. Change output voltage setting value to the received
131 3 DATA and jump to the communication process to transmit
132 mow ERe, ER2 the return value
133 b InfoCMD_Exec_Comlb ;Jamp to Communication command common processing(l
134 ; b RsvCmd : Jamp to Command Error(Execute reserved comma

Figure 3-11. Description and operation of set command

1. The beginning label name of the description that acquires or changes the output voltage is assigned in "30111_InfoCMD_Table
_def.s" file. The data is processed in "93H010_InfoTxRx_Header.s" file and jumped to "InfoCMD_Set_DDVo" label when
CmdGr = "4" and CmdNo ="0".

2. The label name assigned in 1 is described, and the description below the label is executed.

3. Compare data received from PC and jump target descriptions accordingly.

If CmdGr ="4", CmdNo = "0", DATA = "65535", go to 4
If CmdGr = "4", CmdNo = "0", DATA = "below 65535", go to 5

4. Acquire "DDVo_DACset"(output-voltage setting value) and jump to the communication process to transmit the return value
to PC. This description is the same as Read command. When DATA="65535" is inputted, "DDVo_DACset" is read from
microcontroller.

5. The label jumped from the processing of 3 is described. Then, the label name is "CHG_DDVo".

6. Change "DDVo_DACset" to the value of DATA and jump to the communication process to transmit the return value to PC.
The value of "DDVo_DACset" in microcontroller can be changed by this description.

Please use TxRxInterface sheet of Excel file to check the operation of the communication commands (Refer to 3-3 "How to use
TinyGUI sheet"). Even if DATA="65535" is transmitted immediately after Excel is started, the initialization setting is "101", so the
reception status remains unchanged.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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3-5 How to Add Command
(1) How to Add Set Command

In the Set commands in Chapter 4 "Communication Commands List", some of the commands are not described except for
CmdGr="4" and CmdNo="0". Therefore, it is necessary to add them.

Figure 3-12 shows an example of adding a communication command to change the startup voltage setting value in steps 1 to 3.

To use a command other than this one, write the corresponding state variable name from Table 4-1 in the red box.

|
30101_InfoCMD_Exec.asm |—| After fo e S
InfoCMD Set DDVANRISE: InfoCMD_Set_DDVinRISE:
138 1 ER2,  RXD_Datalé 1 ER2,  RXD_Datal6 5 1. startup voltage program is described
139 ; 3 in CmdGr="4",CmdNo="8"
148 add ER2, #1 add ERZ, #1 3l p
141 bnz CHG_DDVinRISE bnz CHG_DDVinRISE ;||| (If ER2 register is 65535, adding 1 will raise
142 ; ;---Acquire the startup voltage valug
;Describe code to acquire 1h5‘ 1 ER@, 2. Add F_JrOgram .
b InfoCMD Exoc Comlt Acquire startup voltage setting value and | processing(1
b InfoCMD_Exec_Coml6 ; b RsvCmd jump to the communication process reserved comma
b RsvCmd
147 CHG_DDVinRISE:
148 CHG_DDVinRISE: ;---Change the startup voltage value
148 H . ) add ER2, #-1 Tumcuta 1 Fan 01ooh
% ;Describe code to change setti st ERZ, 3. Add program
i TC - — Change startup voltage setting value and jump to the
s InfocMD_Exec_Coml6 mov ER9,  ER2 communication process to transmit the return value |
- = b InfolMD_Exec_Comle E(1
b RsvCnd H b Rswimd pm---- Jamp to Command Error(Execute reserved comma

Figure 3-12. How to expand communication command of start voltage

1. The program to set the starting voltage value "DDVin_RISEset" is written in CmdGr="4" and CmdNo="8".
2. Acquire "DDVin_RISEset"(startup voltage setting value) and jump to the communication process to transmit the return value
to PC.

3. Change "DDVin_RISEset" to the value of DATA and jump to the communication process to transmit the return value to PC.

(2) How to add command in UserFree area

This section describes how to read and change state variables not listed in Chapter 4, "Communication Commands List". Follow

the steps 1 to 3 below to add more commands. Program area that can be freely described by user are provided in CmdGr="15".

30I11_InfoCMD_Table_def.s

75;----- CmdGr=@15 -------------------——-------1
HoCnd Crellio=062 30101_InfoCMD_Exec.asm |
NoCmd ;CmdNo=881 328
NoCmd sCmdNo=0@2 3515 Gr=015
NoCmd ;CmdNo=883 3523 , - - .
NoCmd ;CmdNo=884 353 ; == “‘ 2. Describes the label assigned in 1 at the beginning ‘::----=============
HoCmd : 354 oo A e Gr=815 No-6ea
NaCmd 1. Assign a label to any address 355|;;;Userfree
— 356 y .
HoCmd s ) ‘ 3. Refer to the figure 3-10 and 3-11 for how to describe the program ‘
NoCmd ;CmdNo=888 EEr
NoCmd ;CmdNo=289 358
e e e R e e Gr=815 No=831
NoCmd ;CmdNo=818 3ce
588 dw MNoCmd ;CmdNo=811

Figure 3-13. How to expand communication command of startup voltage

1. Assign labels to any CmdNo.
2. Describe the label assigned in 1 at the beginning of the description.

3. Describe the command processing. Refer to the figure 3-10 and 3-11 for how to describe the program.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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3-6 How to add GUI

This chapter describes how to operate the TxRxInterface sheet using the GUI. This makes debugging the power supply easier,

as power supply parameters can be easily changed and acquired. GUI can create in TinyGUI sheet of Excel file.

User can add GUI as shown in steps 1 to 5 below. In this chapter, GUI is created by referring to Chapter 3-5 (1) "How to add Set

command" and changing the startup voltage (CmdGr="4" and CmdNo="8").

1. Copy macro buttons and cells in a sheet. And rename macro buttons.

TinyGUI sheet

28 Relevant Setting value L= ="
30 Setting value transmission Setting value reception
31 DAC Step . CT
3z | Output Valtage Setvao | " Tiotlioss) ] v Tal Read Vo | T Tiond
—
J (1) Copy line 32
3
35 "> Startup Voltage  Set ViR [ 1otlo1et) | 1] v| 4 Read VinR
26 k‘ \ i i
— (3) Rename button —
‘ (2) Rename setting value name ‘
Figure 3-14. Step on TinyGUI sheet
2. Copy the pre-registered VBA macro (Figures 3-8) to the line below the arrow.
£ Microsoft Visual Basic for Applications - [Sheets (Code)] — [m| *
% File Edit View Insert Format Debug PRun Tools Add-Ins Window Help -8 X
HE-A B4 3 i@ﬁ”f&' @ | Lns3 Col2 -
Fre =R ﬁ |(Genera|) v| |‘|’oSet_Read -
= ' Yo Down ~

=-&% VBAProject (RMOS_G - - - -

=] Micrazoft Excel Objectz - -—- -— —
Public Sub Vo_Down()

Gall Worksheets("TxRxInterface™).5endlB
Range ("082) = Worksheets("TxRxInterface™) .Range (71237}

End Sub

Worksheets(“TuRxInterface”) .Range("D107) = "47 "Set CmdGr
Worksheets ("TxRxInterface™) . .Range ("F107) = 707 "Set CmdNo
— : Setval = Range ("F327) “Get setting value
TinyGUI sheet Object Setial = Setial - Rango (H32") [Subtract setting vale |
i i etial ¢ en SetVal = Linmi e lower limit o e setting value
is described VBA macro Range ("F32) = SetVal "Return setting value
Worksheets ("TxRxInterface™) .Range ("J107) = SetVal "get "DATA”
Call Worksheets("TxRxInterface™) .SendiB "Execute communicat ion
End Sub
: YoSet Read
Public Sub YoSet_Read ()
Worksheets ("TxRxInterface”) .Range (70107} = 747 "Set CmdGr
Worksheats(“TxRxInterface”) .Ranga("F107) = D7 "Sat CmdNo
Worksheets ("TxRxInterface™).Range ("J107) = "BHA3E" "Set hrg

"Execute communicat ion
"Get setting walue

Copy the VBA macro description of
the output voltage setting to the line

below the arrow h

Ll
W

|
il
"~

Figure 3-15. Steps on Excel VBA window
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3. VBA macro is rewritten according to the description on RMOS or the cell copied in Step 1.

YWinRIGE Set

N

T VINRISE Up

| Rename macro |
Public Sub ¥inRISE_Set ()

Worksheets({ TuRxInterface”) .Range ("D10”

Specify CmdGr and CmdNo

1
. Rename macro |
bt

*
Pubtlic Sub VinRISE_Up()

Worksheets{"TxRxInterface” ) Range ("D )
Worksheets ("TxRxInterface™) .Range (F

numbers on RMOS

x

Worksheets("TxRxInterface”) .Range ("F10” BT Cndio

:4/ numbers on RMOS

Specify CmdGr and CmdNo

Setval = Range

WSpeCIfy the cell number on the sheet |

Sethal

= Range
o t e(? 755 Sper:lfy the cell number on the sheet ‘

"limit the uenar |imi

an sewab: Determine the input upper limit value } limi

Fll of

Determine the input upper limit value ‘UE

T Tood T

Range Sethal

Determine the input lower limit value

Worksheets ("TuRxTnterface”) .Ranze ("J107) 5

Specify the cell number on the sheet r

Worksheets ("TxRxInterface”™) Range ("J107) =
Call Yorksheets("TxRxInterface”).Sendl

End Sub

etval el "DUATA

"Execute communication

Gall Worksheets (“TxRxInterface”).Gend1f
End Sub

Specify the cell number on the sheet

" VinRISE Down

1
Ve | Rename macro |

Public Sub YinRISE_Down()

Worksheets( TxRxInterface”) .Range (“D107)
Worksheets ("TxRxInterface”) .Ranze ("F107)

Specify CmdGr and CmdNo
: k numbers on RMOS

; WinRISE Read
, .

1 Rename macro |
hhietissadngl

£
Public Sub ¥inRISE_Read()

T

Specify CmdGr and CmdNo

Worksheets ("TuRxInterfare=
Call Worksheets("TxRxInterface”).SendlB

the sheet

Specify the cell number on

End Sub

_ T - Yarksheets (“TuRxInterface”).Range ("D107) = A/ numbers on RMOS
EEWZ} z Eg?ggl, Monze /TSpeCIW the cell number on the Sheet‘ alu Worksheets ("TxRxInterface” ) .Range ("F107) =8 .
If Setyal c(MIpen setbal = ©) . - il ALt 1y Warksheets ("TxRxInterface™) .Range("J107) = & ‘et Ar
Ranze P Determine the input lower limit value hue Specify "65535", .
) nication
‘1 This enables Read i lus

nication

Specify the cell number on the sheet

Figure 3-16. Excel VBA macro setting

4. Register the macro name added with VBA to the macro button. (Steps of (1) to (5))

(5) Assign macros for other buttons

o

TS
[ totloerese___1] ¥| A

v

Startup Woltage Set VirR | Read VinR 101
A A cut
(1) Right-click | [y copy Assign Macro 2 X
E.‘ Paste Macro name:
. ) 'RMOS_CommunicationControI_LogiCoADm-EVK-DD‘I.)(IS'!Sheetﬁ.Vo_Seﬂ Hew
Edit Text "RMOS_CommunicationControl_LogiCoADD1-EVK-001.xls' |Sheet3. Send16
‘RMO5_CommunicationControl_LogiCoA001-EVE-001.xl5'|Sheet3.5end32 acord...
Grouping 4 ‘RMOS_CommunicationControl_LogiCoA001-EVE-D01.xls | Sheet3, Sendd (3) SE|ECt
‘RMOS5_CommunicationControl_LogiCo&001-EVE-001.xls'|Sheet3. USE_Co
Qrder 3 "RMOS_CommunicationControl_LogiCoA007-EVE-001.xls' 5heets, VinRISE_Down
- ‘RMO5_CommunicationControl_LogiCoA001-EVE-001.xls' Sheets. VinRISE_Read
Assign M ‘RMOS_CommunicationContral LogiCoAO001-EVK-001.x1s"!Sheet6.VinRISE Set
s51gn hacra... BMOS._CommunicationControl_LogiCoA00]-EVE-001 115 5heeth, VINRISE Up
‘RMO5_CommunicationControl_LogiCoADD1-EVE-001.xls'ISheets. Vo_Down
Format Control... ‘RMOS_CommunicationContral_LogiCoAD01-EVK-001xls'1Sheets.Vo_Set
‘ (2) Click "Assign Macro" ‘RMOS_CommunicationControl_LogiCoA001-EVK-001.xls'ISheets. Vo_Up
i ‘RMOS_CommunicationControl_LogiCoA001-EVE-001.xls'!Sheett.VoSet_Read
Macros in: | All Open Workbooks ~
Drescription
(4) Click "OK"
-

Figure 3-17. Steps for registering VBA macro
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5. Check the operation of the created GUI. (Steps of (1) to (6))

(2) Check that the initialization

‘ (1) Click, "Read_VinR" ‘ settings are displayed
\
‘Startup Voltage  Set vink | 101 (027680 1 ﬂ A N Resd VirR

/{ (3) Input setting value \
stantupvora _seevir| [ zaverloerosc 1] Y| A rreives| e

\T(4) Click, "Set_VinR" \ \ (5) Click, "Read_VinR" \ (6) Check that the changed setting
value are displayed

Figure 3-18. Step for checking GUI operation

User can easily create a GUI for communication using the above steps.

In GUI shown in step 5, the startup voltage inputs as AD value, but it can also input as a voltage value by the function of Excel
file. For the calculation method for converting startup voltage AD value to the voltage value, refer to the User's Guide [2] and

Operating Manual [3] of the buck converter.

Parameters such as stop voltage, dead time and OCP (over current protection) can also add to GUI in the same step as the

startup voltage.

© 2024 ROHM Co., Ltd. No. 66AN149E Rev.001
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4. Communication Commands List

Table 4-1 contains a list of CmdGr and CmdNo functions.

In RMOS (version "RMOSVer=1.00, OSBuildNo=007, PSFMNo=001, PSFMVer=1.00, PSFMBuildNo=004") in this manual,
CmdGr of 1 to 15 can be used, and CmdNo of 1 to 31 can be used. Please note that the command's configuration in the table 4-

1 may change due to future RMOS upgrades.

(1) Read commands

Table 4-1. Communication Commands List

CmdGr CmdNo DATA Command label name State variable name Command description
0 InfoCMD_Read_DDVin DDVin_ADvalue Input voltage AD value
0 1 DDVin_2MAvalue 2 times moving average AD
0 InfoCMD_Read_DDVo DDVo_ADvalue Output voltage AD value
0 ! 1 DDVo_2MAvalue 2 times moving average AD
0 InNfoCMD_Read_DDIdPGA DDIdPGA_ADvalue Drain current  AD value
2 1 DDIdPGA_2MAvalue 2 times moving average AD
2 DDIdPGA_8MAvalue 8 times moving average AD
(2) Set commands
CmdGr CmdNo DATA Command label name State variable name Command description
0 Value InfoCMD_Set_DDVo DDVo_DACset Output Voltage setting
4 8 Value InfoCMD_Set_DDVinRISE DDVin_RISEset Startup voltage setting
9 Value InfoCMD_Set_DDVinFALL DDVin_FALLset Stop voltage setting
0 Value InfoCMD_DDO_Fsw Fsw_CTset Switching Frequency setting
° 16 Value InfoCMD_DDO_TonMax dmax_CTset Switching device maximum duty setting
6 0 Value InfoCMD_DDO_OCP DDOCP_loset OCP setting
Value InfoCMD_DDO_OVP DDOVP_VoADset OVP setting
! 16 Value InfoCMD_DDO_LVP DDLVP_VoADset LVP setting
0 Value InfoCMD_DDO_DeadTime0 DTimeHoffLon_CTset Dead time 0 count value setting
" value InfoCMD_DDO_DeadTime1 DTimeLoffHon_CTset Dead time 1 count value setting

Please note that CmdGr and CmdNo that are not specified above are reserved areas and may add programs in future RMOS

upgrades or EVK releases.

(3) UserFree commands

CmdGr CmdNo DATA Command label name State variable name Command's description
0 - Can be freely described - -
* *
15
* * *
31 - - - -
5. References

[1] 66AN147E, Rev.001, Operating system for switching power control MCU "RMOS"

[2] 66UGO090E, Rev.001, Synchronous Buck DCDC Converter Evaluation Board LogiCoA001-EVK-001

[3] 66AN153E, Rev.001, Analog-Digital Hybrid Control Power Supply Synchronous Buck DCDC Converter Operating

Instructions
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus

www.rohm.com
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