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AS025-HVPAK STM USER GUIDE

Description

The AS025-HVPAK Motor Driver Pmod™ - Stepper Motor board
combines a highly integrated HYPAK ™ |C, Current monitor, and
protection function. The board can provide a quick configuration of
Stepper motor. The board will be configured with one of the Quick
connect boards on PMODBGA architecture. The motors like Stepper
motor with direction and Step with Full steps/micro-steps are easily
configurable. This will reduce the development and turnaround time
of any customer.
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Figure 1: AS025-HVPAK

Features

= |t will be suitable for a quick connect platform using the
Pmod™ architecture.

= The same can be used as standalone development solution for
HVPAK™ motor driver.

= The system solution can be extended for 1 Stepper motor
driver.

= External current protection circuit provided using 1SL28025 for
additional system level hard reset and protection.

= |2C gives options for multiple dynamic configurations like
Direction, Steps, Mode etc.
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AS025-HVPAK Overview

The AS025-HVPAK Motor Driver Pmod™ - Stepper Motor board combines a highly integrated HYPAK ™ |C. This design can provide Quick
configuration with Stepper motor. ISL28025 is used to provide external current and voltage protection for the circuit. Design has low idle current
consumption in combination with a compact size. Speed, direction control options provided using 12C.

The block diagram below highlights the main parts of the system:
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Figure 2: Block Diagram of AS025-HVPAK

The building blocks of the AS025-HVPAK and their functionality are listed below:

1. SLG47105: HVPAK™ Programmable Mixed-Signal Matrix with Four Outputs with Operating Voltage up to 13.2 V and up to 2 A Current
per Output. SLG47105 has Full H-Bridge and Independent Half-Bridge Control.

2. RAA214250: The RAA214250 is a low-dropout linear voltage regulator that operates from 2.5V to 20V and provide up to 500mA of
output current with a typical dropout of 269mV. The output voltage is adjustable with external feedback resistors anywhere from 1.224V
to 18V.

3. 1SL28025: Precision Digital Power Monitor with Real Time Alerts. The ISL28025 is a bidirectional high-side and low-side digital current
sense and voltage monitor with a serial interface. The device monitors power supply current and voltage, which provides digital results
along with calculated power.

© 2023 Renesas Electronics Corporation 4 December 1, 2023
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Hardware Overview
The following block diagrams have specific applications explained below.
1. Power monitor Alert

The internal comparators of the ISL28025 can be configured to monitor the input supply voltage for undervoltage and overvoltage conditions.
The comparator can signal the microcontroller to perform an action. A sense resistor, R1 & R2, is used to monitor the current delivered to the

circuit load. The sense resistor is connected between the FB (feedback) and the VOUT pin of the 1ISL28025.

Power Monitor Section:

VIN Plus €19 VIN Minus
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T . 2 [ ool

ElmF 16V 710 T
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= = xeE 4y GND 3V3
GND GND 28 NE 5
SSOssS
Ul PINI5 SCL I~ “‘i‘” S ;
Ul PIN16 SDA 100K
Power Monitor Alert RIS
300R

Figure 3: Power monitor section ISL28025FR12Z

2.LDO:

The RAA214250 output voltage (VOUT) used to programmed down to 3.3 V from12 v input using the feedback (FB) resistors, R4 and R5 and
Low Dropout of 269mV at 500mA. RAA21450 has feature as short circuit current limit protection with fold-back at higher input voltage.
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LD() - For 12V to 3.3V conversion.
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R1 ul
12V0 | 100mR 2 'l e
0805 RAA2142504GSPEHAO 7 o
R2 7 1 _ _ 3
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100mR R3 | .
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g E 25V [2sv g GND NC — —
4 = i ar
z z _ 576K
= = 1
GND = =
GND GND
Figure 4. LDO Section

3. SLG47105V (HVPAK IC):

SLG47105 V provides Independent half-bridge control which allows dual bidirectional or four unidirectional motor operations. Build-in
overcurrent and over-temperature protection reduces design complexity and enables higher system reliability, Flexible motor control with a
programmable current sense comparator for current limiting or programmable overcurrent protection and R10, R13 used to limit the current.
Low power consumption of Analog and Digital allows doing more in one IC. Smaller board space/smaller form factors; Constant motor speed

with the variable Vin.

2
-

Figure 5: SLG47105 HVPAK
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4. Pmod:

This interface conforms to the 12C specification, with an optional interrupt and reset pin plus some optional control signals. If these optional pins
are not used, they will have no connection. The pull-up resistors used to provide the logic high level for SCL and SDA are provided on the
modules and can be attached to or detached from the bus via onboard jumpers. Pull-ups on INT and RESET, if used, are also provided on the
module, and can be attached or detached from the bus via onboard jumpers to enable daisy chaining.

An optional passthrough female Pmod connector may be added to the Pmod opposite to the side with the male connector. This connector may
be a six-pin or 12-pin connector, though it should be considered that extra control signals, such as those on the lower row on a 12-pin connector,
may not be appropriate for a pass-through connector due to the potential signal conflict if other modules in a daisy chain also used these control
signal pins.

[[OuF
16V

PMOD Connector :
PMODI1 : PMOD Interface Type 6A (Expanded 12C)
Output PMOD Input PMOD
J2 I3
Ul PIN2 Direction Control 7 P 1 Power Monitor Alert 1 - 7 Ul PIN2 Direction Control
Ul PIN20 Mode Control 8 ppd 2 Ul PIN14 Reset 2 8 Ul PIN20 Mode Control
Ul PIN19 Frequency Control 9] o013 Ul PIN15 SCL 3 9 Ul PIN1Y Frequency Control
UL PIN3 Sleep 10 ppd 4 Ul PINI6 SDA 4 0 Ul PIN3 Sleep
11 5 5 1
17 [gels 6 71
3V3 3V M
T T
C5 Co
“Trour
LoV
I DNP

|||
f

Q
o
g
i

Figure 6: Pmod Interface Type 6A

5. LED: LEDs are used for power on indication and 3.3 v output indication.

Description of LEDs:
LED Color Reference Designator Function
Green D1 Power up
Yellow D2 3.3 v output indication

Power ON LED:

12V Power ON LED

150060G5T75000

3.3V Power ON LED

= RIS, 4 1
Figure 7: LED
© 2023 Renesas Electronics Corporation 7 December 1, 2023
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6. Arduino connectors:

Near the center of the system control and ecosystem access is an Arduino uno R3 compatible connector interface.

Connector Pin No. Arduino Connection description

J-24-1 |08/GPIO/CLKOUT
J-24-2 |09/GPIO/PWM(GTIOCT7B)
J-24-3 |010/SSLAO/CTS_RTS9/PWM(GTIOC4A)
J-24-4 |011/MOSIA/TXDI/PWM(GPIOC5A)
J-24-5 |012/MISOA/RXDI/PWM(GTIOC5B)

I0H J-24-6 |013/RSPCKA/SCK9/PWM(GTIOC4B)
J-24-7 GND
J-24-8 AREF
J-24-9 SDA1
J-24-10 SCL
J-23-1 |O0/RXD7
J-23-2 |01/TXD7
J-23-3 102/IRQ13-DS/AN009

oL J-23-4 |03/IRQ3/PWM/(GTIOC3A)
J-23-5 |04/GPIO/PWM/(GTIOC2A)
J-23-6 |05/GPIO/PWM/(GTIOC2B)
J-23-7 |06/GPIO/PWM/(GTIOC6B)
J-23-8 |07/GPIO/PWM/(GTIOCT7A)
J_18-1 VIN
J_18-2 GND
J_18-3 GND

POWER J_18-4 5v

(J18) J_18-5 3.3V
J_18-6 RESET
J_18-7 |IOREF
J_18-8 NC
J_19.1 ADO/AN000
J_19.2 AD1/AN001

AD J_19.3 AD2/AN003

(J19) J_19 4 AD3/AN007
J_195 AD4/DAC/AN012
J_19.6 AD5/DAC/AN013

© 2023 Renesas Electronics Corporation 8 December 1, 2023
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Arduino Shield:
3V3 M
C13 |
— 2698789
{?Q,F IOH]1
ONP 2698925 scL Lo UL PINIS SCL
1 POWERI spa L9 UL PINT6 SDA
= 8 8 AREF
ﬁ e——— AREF
EID) .| |oREF GND —%
Ul PIN14 Reset [ 6 6
= RESET 1013 top—C
v g J24 1012 o<
H 5V 1011 w
GND 1010 r5—
4 GND 109 e—
s&——— VIN 108 =
GND GND
2698925
TOL1
2699075 8
AD1 :82 ;J ™ Power Monitor Alert
| ADO 105 76 Ul PIN2 Direction Control
éb AD1 104 “1’2 Ul PIN3 Sleep
»— AD2 103 miz—x
Ul PIN19 Frequency Control < 5{: ﬁgi J19 J23 ||%21 {LZ X
TT PIN20 Mode Control 6. A %
> AD5 100 tam—x
Figure 8: Arduino shield
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Software

Overview

Debugging using CS+

1. RL78/F14 can be programmed and debugged using CS+. Below are the steps to debug RL78/F14 using CS+. Open the RL78/F14
project in CS+ by double clicking the xxx.mtpj.

tronics Corporation > Akash Office » Projects

DefaultBuild

HV_PAK Motor_Control
€ tunctionhtmi
@ macrohtml
L] my_ic_test.a5085270.mtuct

my_jic_testa5141758 mtud
my_iic_testmtpj

cgec

[ rcg_cgch

[ r_ca_cqe_user.c

[ r_co_macradriverh
r.cg_portc

[ r_cg_porth

[ 1_cg_port_userc

[ rcg_serialc

[ r_coserialh

[ 1_co_serial_user.c

B R R R

& r_cg_timer_user.c
& r_cg_userdefine.n
& rmainc

& r_systeminitc

Status Date modified

Figure 9: .mtpj file in the project

» AS025 DC Motor Driver Arduino & PMOD™

» 01_Design > 02_Software > HVPACK stepper_Motor_|2C_RL78F14_software

2. Once the project opens, click on build icon (marked as 1 in Figure: 10), or press F7 to build the project. Once build is successful, click
on download icon (marked as 2 in Figure: 10), or press F6 to download the project.

@ my_iic_test - CS+ for CACX - [psn_motor_control.c]
File Edit View Project Build Debug Tool Window Help

, Build
st THS X HB OO BB A myjctend »|100% ¥ DefaultBuild -

4

by

Download
M RO RN R WK W 5 B

@)

{7 Property (4 psn_motor_controlc [ maine

~ «  Columns~

SO WEHE OPIR S
Project Tree 2 x
;. ©8 @ %

A my iic test (Project! -
R RSF10PP) (Microcontroller) L:‘: x

3 M Pin Configurator (Design Tool) &

5" Code Generator (Design Tool) P

A, CA78KOR (Build Tool) 69

£ RL78 E1(Serial) (Debug Tool) 70

2 Program Analyzer (Analyze Tool) n

3 File 12

85 Startup 12

J| Code Generator .’:

€] r_main.c 76

€| r_systeminit.c 27

€] reg cgec 78

] r_cg_cgc_user.c 79

& r_cq porte 80

€ r_cq_port_user.c if

€| r_cg_serial.c ;‘

6 r_cq_serial user.c i

%] r_cg_macrodriver.h P

%] r_cg_userdefineh g6

4] r_cg_cgch 87

] rcg_porth e

b r_cg_serialh g9

& r_cq_timer.c 20

B !

unsigned char my_motor_mode selection[]

r my motor_frequency[] =

Figure 10: Build and Download the project

stepper motor
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3. Once download is successful CS+ will open debug window as below:

File Edit View Project Build Debug Tool Window Help
Wstat [FHE@ X D0 BB B myicked v 100% & Defaultbuild s Oy " | @ ® 6= 5= % |
(SR ER 0PI RS
ety R ﬂDimmHﬂ zmn_m*x_etmni.c @Prqn’ly 3'.’"3‘"3 - X
4
: @38 @
T3 3 %) 8) | = ~ | Columns-
=& my ic test (Project) -
: 48 RSF10PP (Mi | Line| | | | Adéress |l Gr |
i 5 oy &7 void initial hv _pak setup(void):
& /?p'" Configurator (Design Tool) &8 /* End user code. Do not edit comment generated here */
- Code Generator (Design Tool) 69 void R_MAIN UserInit (void):
A, CATBKOR (Build Tool) 70
5. RL78 E1(Serial) (Debug Tool) 71 ] R R R R R Rk R R R R R R R R R R R R R
‘\L‘ Program Analyzer (Analyze Tool) 72 * Function Name: main
Y File 73 * Description : This function implements main function.
ﬂBuildtonlgenera!edflles Z; : ;‘;gﬂ:n‘r}:_ue :::::
o[ ,C“dE(,;‘,[‘ ator 77 void main (void)
r_systeminit.c 79 0ods2 | || RIMAIN UserInit():
r_cg_cgo.c 80 /* Start user code. Do not edit comment generated here */
r_cg_cge_user.c 81
r_cg_port.c 82
- 83 00486 | display init():
r_cg_port_user.c a4 -
r_cg_serial.c a5
v_og_serial user.c 86 ffmmmm e START: TEST FUNCTION
r_cg_macrodriver.h 87 $if0
r_cg_userdefine.n 88 1
r_cg_cgch 89 //initial_hv_pak_setup():
r_cg_porth 90
r_cg_serial.h el
r_cg_timer.c :
r_cg_timer_user.c -
| r rn timarh
Figure 11: Debug window

4. Once the download is completed click on Execute command as highlighted in Figure:12.

@ my_iic_test - RL78 E1(Serial) - CS+ for CACX - [r_main.c]
File Edit View Project Build Debug Tool Window Help

Wstat | A HS X DI 0O AB B myjicted v 100% v G G DefaultBuild vl 4 @0y M I{;, " |63 G %= 2%

[ ‘\’3 @ 453 @ 2.0 5 ‘(‘;g & Executes the program from the current position. (F5)
e ires R ) Disassemblel |{ psn_motor_control.c (% Property - r_mainc v x
A
2 E2)

:g 3 - 8) 8 | = ™« Columns~
=L my jic test (Project) . e 0
1 RSF10PP) (Microcontroller) L;: 5 e | DG void initial_hv_pak_setup(void);
£ ﬁPi“c°“ﬁ9“"t°’(D°_5i9"T°°l) 68 /* End user code. not edit comment generated here */
- "4 Code Generator (Design Tool) 69 void R_MAIN UserInit(void):
A, CAT78KOR (Build Tool) 70
&> RL78 E1(Serial) (Debug Tool) 7 ) e o e o oo o et oo e
\( Program Analyzer (Analyze Tool) 72 * Function Name: main
8 jFile 73 o ?esc:;pc;:n implements main function.
@ ﬂBuildmol generated files _77; . ;:S:‘t:n;:he :
77 void main(void)
78 =4
79 oods2 |¢ R_MAIN UserInit():
0_] r_cg_cgc.c 80 /* Start user code. Do not edit comment generated here */
€| r_cg_cge_user.c 81
"_] r_cg_port.c 82
& ra —— g: 00d86 | display init();
°__| r_cg_serial.c 85
€ r_cg_serial user.c g6 /) mmmm e START: TEST FUNCTION
LN r_cg_macrodriver.h 87 $if0
| r_cg_userdefine.h 88 //
%] rcg_cgch 89 //initial_hv_pak_setup():
#l r ca vorth 20

Figure 12: Execute the Program
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5. After Execute Command, use TTL to USB Adapter and Tera-term terminal software to give serial commands to the device. Select the

Serial Port and navigate to Serial Port and specify the baud rate setting as 19200.

Tera Term: New connection

OK Cancel Help

Figure 13: Serial Port Setting

OTCPHP myhost.example.com
History
Telnet
SSH SSH2
Other AT
® Serial Port: COM3Y: Silicon Labs CP210x USB to UAF ~

Tera Term: Serial port setup and connection

Port: COM9 v

° New setting
Speed: 19200 v
Data: 8 bit v Cancel
Parity: none v
Stop bits: 1 bit v Help
Flow control: none v

Transmit delay

0 msecichar 0 mseciline

Device Friendly Name: Silicon Labs CP210x USB to UART Bridge
Device Instance ID: USBWID_10C4&PID_EAG00001

Device Manufacturer: Silicon Labs

Provider Name: Silicon Laboratories Inc.

Driver Date: 5-23-2018

Driver VYersion: 6.7.6.2130

Figure 14: COM Port Settings

© 2023 Renesas Electronics Corporation 12

December 1, 2023



RENESAS

AS025-HVPAK STM USER GUIDE

HVPAK Pin Configurations

1. Pin Configurations:

Table 1: Motor control Method:

MOTOR Control mode

12C_Write Data

No. Address Byte [hex] Write Data [hex] Function
PIN:/I g%nEtrol:
S | Gt i W o
STEP
1 0x15 0xA3
2 0x18 OxE3
3 0x27 OxE3
4 0x28 0x78
5 0x2D 0x60
6 0x2E 0x98
12C Control: ! 0x30 0xC5
[2C_MODE 8 0x31 0xA8
I12C_SLEEP 12C Control design setting
[2C_DIRECTION 9 0x34 0x25
STEP Frequency 10 0x35 0x52
11 0x36 0x14
12 0x38 0x88
13 0x42 OxE3
14 0x70 Ox8E
15 0x71 0x6F
16 Ox7F 0xC7
Table 2: Chip I12C Address
HEX BIN DEC
0x08 0001000 8

© 2023 Renesas Electronics Corporation
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2. 12C STEP frequency setting:

STEP frequency [Hz] = 100 000Hz / (Counter Data [dec] + 1)
Where Counter Data is from 1 to 65535

3. Step Mode

The step mode is selected by applying logic high and low voltages to the MODE PIN or Register in Table 3.

Table 3: Stepping Format

MODE

STEP MODE

Full step with 71% current

16 micro steps per step

Table 4: 12C Control Registers

Sl Register Bit Block Function Default
Byte
reg<608> Virtual Input <0> |2C_Reset 0
reg<609> Virtual Input <1> [2C_SLEEP 0
0x4C reg<610> Virtual Input <2> |2C_MODE 0
reg<611> Virtual Input <3> |2C_DIRECTION 0
reg<615:612> Virtual Inputs <4..7> X 0000
Ox7F 0xC7
) . Counter Data: from 1 to 65535
5 reg<1031:1016> | CNTO/LDYO (16bits) Counter Data STEP Frequency [Hz] = 100000Hz / (Counter Data + 1) 0
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Go Configuration Block Design and Firmware Flashing Steps

Connect SLG47105 chip using socket to programming board and design block using go configure GUI and flash firmware to us as Stepper
motor controller.

1. Design block for Stepper motor —
1. Open GO configure GUI to design block.
2. Add PWM block for duty control.
3. Add Enable disable function block for reset functionality.
4. Add Step Control Block for Full/Micro Step Control of Stepper Motor.

Figure 15: Design block for Stepper motor
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2. Follow below settings for configure HVPAK (SLG47105) as Stepper Motor controller.
1. Place Unprogrammed SLG47105 chip into socket.
Connect Board and socket using USB & power up the board.
Design blocks using go configure GUI.

2

3

4. Press debug button to run program.

5. Press program from debugging control panel.
6

Confirm Configuration.

Indication Communication
LEDs usB

VDD testpoint
Pin testpoints
Pin testpoints = and LEDs
and LEDs
— GND
GND Connections
Connections

Expansion Socket
connector connector
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53

3

Debugging controls [ ()
Debugging Controls
I GreenPAK Advanced Chanocplaiiom
Development Platform . .
Import configuration
Device: | Onboard - 12C Reset
Read
Emulation Test Mode Program
Project Data
Start All Pause All Stop All
2|4 |6 |8 |10|12]|14]|16] 18|20 32
Val|3 |5|F|9 |6 |13])15|17 |19 &)l
Int. VDD | | Ext. VDD OM | | OFF TP Map
LEDs OM | | LEDs OFF

Figure 16: HVPAK Configuration Setup

© 2023 Renesas Electronics Corporation
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Test Setup
Method 1: 12C Configuration (In this method the board is fully functional using software mode.)

Follow these procedures to set up the kit as shown in Figure 13
1. Connect AS025-HVPAK board with the RL78/F14 EVK board. The RL78/F14 and AS025-HVPAK board are communicated by 12C

communication.
Connect 12V DC supply to jumper J4 of AS025-HVPAK board.

2
3. Connect the E1 emulator to build and debug the project.

4.  Connect the USB to TTL converter to give the user commands.
5

Open the Tera term software and give the commands for Stepper Motor Run Mode either Full Step/Micro Step as 0 Or 1, Motor Direction,
Stepper Motor Step Frequency, and to Enable the Motor.

o

After the user specifies the commands, the motor runs with the specified commands given fo it.

7. The serial commands are shown in Figure: 14 and Figure: 15.

USBto TTL

User's I/F cable
(14-pin connector)

E1 Emulator

SCL RL78/F14 board

-

SDA

AS025-HVPAK Board

-rlalnlo]-) Q@D
QOONHOD VS’ |
te@onnpe®

DC Source

Figure 17: Design Setup
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T COMB - Tera Term VT o O d

File Edit Setup Contrel Window Help
AR R Welcome to HUPAK Demo

o stpeer Motor Control
s%——8ET stepper Motor Run Mode(Fullstep = B8 _Microstep = 1)—=~
Initializing HUPAK for Full Step Mode...

Initializing HUPAK for Full Step Mode is completed...

— Enter Motor Direction (1=CW. B=CCU> -

— Enter step frequency <188 to 788> —

Please press 1 for confirm the frequency number

Figure 18: Stepper Motor Serial Data to Run Motor for Full Step

Steps to enter commands in Tera Term to Run the Stepper Motor in Full Step Mode.
1. Enter Stepper Motor Run Mode Full Step/Micro Step. Give command as 0 to run the Motor in Full Step Mode.
2. The HVPAK will initialize the Motor to Full Step Mode.
3. Enter Motor Direction as 1 to Clockwise and 0 for Counterclockwise.
4

Enter Motor Step Frequency from 100 to 700 Hz. (Note: Step Frequency range depends on the type of Stepper Motor. We are using
17PM-K210-10V Stepper Motor.)

Press 1 to confirm the Step frequency entered.
Press 1 to Enable the Motor.

o o

————Disahle motor (Enter=@)_Update frequency (Enter=23.——-—
User stopped motor...

Initiali=zing HUPAK for Full Step Mode...

Initiali=zing HUPAK for Full Step Mode iz completed...

— Enter Motor Direction <1=CW. @=CCU> -

— Enter step fregquency_ <1688 to 708> -

Please press 1 for confirm the frequency number

Figure 19: Stepper Motor Serial Data to Stop/Disable Motor

Steps to enter commands in Tera Term to Disable/Stop the Motor or to Update the Step Frequency.
1. Enter 0 to Disable the Motor.
2. Enter 2 to update the Step Frequency.
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File  Edit  Utility  Help
Waveform View

Meas 2 ©
Frequency

1 161.6 kHz

Low amplitude

Meas 3

Wl Positive Duty Cycle
15315 %
L itude
©

M
e Duty C...

e W s Horizontal Acquisition

Add | Add||Add 4 ms/diy 40ms ED 0, lyze

2|03/ 4 AL IRl S+ 31.25 Ms/s 32 ns/pt : 30 Nov 2023)
RL: 125 Mpts ¥ 29.1% 9:59:00 PM

Figure 20: Current Waveform for Full Step Mode

W COM9 - Tera Term VT — O X
File Edit Setup Control Window Help

stpeer Motor Control
/%—SET stepper Motor Run Mode(Fullstep = @ ,Microstep = 1)—»/
Initializing HUPAK for Micro Step Mode...

Initializing HUPAK for Micro Step Mode is completed...

— Enter Motor Direction (1=CW, @=CCW> -

— Enter step frequency_<(108 to 708> -

Please press 1 for confirm the frequency number

Figure 21: Stepper Motor Serial Data to Run Motor for Micro Step

Steps to enter commands in Tera Term to Run the Motor in Micro step Mode.
1. Enter Stepper Motor Run Mode Full Step/Micro Step. Give command as 1 to run the Motor in Micro Step Mode.
2. The HVPAK will initialize the Motor to Micro Step Mode.
3. Enter Motor Direction as 1 to Clockwise and 0 for Counterclockwise.
4

Enter Motor Step Frequency from 100 to 700 Hz. (Note: Step Frequency range depends on the type of Stepper Motor. We are using
17PM-K210-10V Stepper Motor.)
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5. Press 1 to confirm the Step frequency entered.
6. Press 1to Enable the Motor.

¥ COM9 - Tera Term VT - O X

File Edit Setup Control Window Help
— Enter Motor Direction (1=CW, B=CCU> -

— Enter step frequency (1608 to 706> -

Please press 1 for confirm the frequency number

————— Enable Motor»? 1,8
—Motor_IS_RUNNING!*?

sable motor (Enter=@8>.Update frequency (Enter=2)>,-———-

— Enter step frequency <168 to 788> -

————Disabhle motor (Enter=8).Update frequency (Enter=2),———

— Enter step frequency_ (168 to 708> -

————Disabhle motor (Enter=8).Update frequency (Enter=2),——

Figure 22: Stepper Motor Serial Data to Stop/Disable Motor

Steps to enter commands in Tera Term to Disable/Stop the Motor or to Update the Step Frequency.
1. Enter 0 to Disable the Motor.
2. Enter 2 to update the Step Frequency.

File  Edit  Utiity  Help Tektronix

Waveform View e — Add New...
Cursors| | Callout
Measure  Search

Results

Table_ | | Plot

More.

Horizontal Trigger Acquisition
Add Add  Add 40 ms/div 400 ms. & 7. 3 lyze

x:“';‘ 't"e‘;' ';f,‘: CLLUBEL N R 3.125 MS/s 320 ns/pt : 12 bi
RL: 1.25 Mpts_¥29.1% 1 Acgs 9:52:30

Figure 23: Current Waveform for Micro Step Mode
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Method 2: Pin Configuration Method: (In this method the board is fully functional using external input without software. External Inputs: Function
Generator and DC Source)

Follow these procedures to set up the kit as shown in Figure 16.

1.
2.
3.

Connect 12V DC supply to jumper J4 of AS025-HVPAK board.
Connect Stepper motor to connectors J7 and J8.

Connect Waveform generator and provide the PWM signal to 9 of Pmod connector, i.e., J3 connector. Pin 9 of Pmod Interface are used
for Frequency control of the motor.

Pin 8 of Pmod interface connector J3 are used for Mode Control of Stepper motor. The motor will run in Full Step Mode for Low Signal,
and it will run in Micro Step Mode for High Signal. For Micro Step Control provide 3V supply from the DC Source.

Pin 7 of Pmod interface connector J3 are used for Direction Control of Stepper motor. To control the direction of Stepper Motor, provide
3V from the DC Source.

3V
-l lalnn] - PXa
l"e@anan &P
Pe@ANNODO®
s
o
>
Direction, é’
Step | o]
—> n
Sleep —p

Frequency
Control

Digital Oscilloscope
Waveform Generator

Figure 24: Test Setup

© 2023 Renesas Electronics Corporation 22 December 1, 2023



RENESAS AS025-HVPAK STM USER GUIDE

AS025-HVPAK Application Schematic

LDO : far12vt035v conversion. PMOD Connector :
PMODI - PMOD Interface Type 64 anded 12
V3 W3 M e &
m n Output PMOD Toput PMOD
12vo ord 1 3
T 9gpR RAA2142504GSPHHAD F U1 PIN? Direction Control 7 el 1 Power Monitor Alt 1] g g 7 Ul PIN) Directon Conirol
R 7 [ s VOUT 1 3 UT PINI0 Mode Confrol eset UT PINO Mode Control
T - L = O N9 Frequency Cof 8 UT PINIS SCL_ ® &1 T PINIY Frequency Control
0505 8 luns  vour o U1 PIN? Sleep U1 PIN16 SDA OUL PIN3 Skeep
RS <R20 |c2 = B il
2 |
K = 30 M
Fl é GND NC
Z b= == lcs
& &
= = ‘;:
. . ] : . 1
HVPAK IC: | . Ipower ON LE i :Telmmal Block: i
T 12v0
1 5
12V0 ] | 4
' SV-12VVIN 2
18K I
150060G575000 | ] L
e . [ Go I
GND  Bottom layer with same 0805 pas L;;g x3 3 3V Power ON LED ] 1 Motor Terminal 1_1
[oter Tes 22
D2 ]
VDD2_A l
-~ RI0SRIISRI2 RIIGRI4GRLS V3 2
UL PIN3 Sles SENsE A R iy % me 5 ) ] Moter Terminal 3 1
UL PINJ Durection C 2 HY =1 lsos|pnElpre losos|pnplone g ] | foter T 7
GND_HV %T fil iy — 150060RS55040 = ) H
5] = = |2V s
mﬂ[iﬂliﬁ SDCEA SCLIGPIC2 SENSE.8 |2 = o) . '
Power_Moniior_ATer R R
UL PINTY Frequency Contial v GRo T Motor Terminal 1 |C122
T PINJ Muggtﬂnuu e @ Motor Termunal ) " .
i GRoy o oot Termmal 3 Arduino Shield:
18 | GnD Hv_GPOa -0 Votor Termunal 2
SLG47105V V3 M
G
2698789
e é UL PINIS_SCL
2698925 0 3
POWER1 Ssgk L.
8 2
" S T AREF [o— 852 o
Power Monitor Section: &5 |
S
i ns 124 ZE
VIN Plus g VIN Minus o g
109
EA'E] 108
ool | —
REwel =)
2698925
IOLL
2699075
aD1 o [ Power Monitor Alert
T _Direchion Control
u X—'}F; or o UTPINS Skeep
L28025FR12Z —=pd AD2 103 ja—C
U3 Ul PINIO Frequency Control 551 AD3 f J19 123 2 :—X
i e = o
e
C18
0.1uF
f
EL) ELE]

R17)
UL PINLS SCL “’”""‘j N
& 100K
ower Momior 150060RS75000

Notel: if you want to operate device from PMOD please mount capacitor (C6) and check the jumper sefting of 11 accordingly.
Note2: Simmltaneously jumper short of J10 and 11 PIN1 & PIN? are strongly not recommanded.
Note3" Reset pin on this board i active low.

Figure 25: Schematic
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Bill of Materials (BOM)

Table 5. AS025-HVPAK BOM
Quantity Designator Description Manufacturer Manufacturer Part #
1 D1 g ngmon Receptacle Connector 0.100" (2.54mm) Through Hole Samtec $SQ-106-03-G-S
0 C1 Capacitor, 22pF, 25V, SM 0603 Kemet C0603C220K3GACTU
C2, C7, C9, C11, .
S C16 CAP ALUM 10UF 20% 25V SMD Panasonic EEE-TEA100SR
3 C3,C8,C12 1 pF £10% 25V Ceramic Capacitor X7R 0603 (1608 Metric) Yageo CCO0603KRX7R8BB105
1 C4 Multilayer Ceramic Capacitors 4.7uF £10% 16V X5R SMD 0603 TDK Corporation | C1608X5R1C475K080AC
1 C5 10 uF £10% 16V Ceramic Capacitor X5R 0603 (1608 Metric) Yageo CC0603KRX5R7BB106
0 C6,C13 10 YF £10% 16V Ceramic Capacitor X5R 0603 (1608 Metric) Yageo CCO0603KRX5R7BB106
3 C10, C15, C18 0.1 yF £10% 16V Ceramic Capacitor X7R 0603 (1608 Metric) YAGEO CC0603KPX7R7BB104
2 C14,C17 0.1 yF £10% 25V Ceramic Capacitor X7R 0603 (1608 Metric) YAGEO CC0603KPX7R8BB104
1 D1 LED GREEN CLEAR 0603 SMD Wurth Electronics | 150060GS75000
1 D2 LED RED DIFFUSED 0603 SMD Wiirth Elektronik 150060YS55040
1 D3 LED RED CLEAR 0603 SMD Wurth Electronics | 150060RS75000
1 D.|g|tal Power Monitors Precision Digital Power Monitor with Real Renesag ISL28025FR 127
IC1 Time Alerts Electronics
1 O 23 % II(Djosmon Receptacle Connector 0.100" (2.54mm) Through Hole Samtec SSQ-110-03-G-S
1 oLt ?3 (I?Izsmon Receptacle Connector 0.100" (2.54mm) Through Hole Samtec $SQ-108-03-G-S
1 J1 Connector Header Through Hole 3 position 0.100" (2.54mm) FCI 77311-818-03LF
1 12 Position Receptacle Connector 0.100" (2.54mm) Through Hole, Wiirth Elektronik
J2 Right Angle Gold SSW-106-02-F-D-RA
1 Connector Header Through Hole, Right Angle 12 position 0.100 Wiirth Elektronik 61301221021
J3 (2.54mm)
Series 101 - 5.00 mm Horizontal Entry Modular with Pressure Clamp .
3 4, 07,98 WR-TBL, 2 pin Wurth Elektronik | 691101710002
4 J5, J6, J9, J10 CONN HEADER VERT 2P0S 1.27 MM Samtec Inc. FTS-102-01-L-S
8 Position Receptacle Connector 0.100" (2.54mm) Through Hole
1 POWER1 Gold Samtec SSQ-108-03-G-S
9 220 mOhms 1% 0.333W, 1/3W Chip Resistor 0805 (2012 Metric) Panasonic
R1,R2 Automotive AEC-Q200, Current Sense Thick Film ERJ-6DSFR10V
Chip Resistor, 10 KOhm, +/- 1%, 01 W, -55 to 155 degC, 0603 (1608
4 R3. R7. RS, R9 Metric) Yageo RC0603FR-0710KL
Chip Resistor, 100 KOhm, +/- 1%, 0.1 W, -55 to 155 degC, 0603
2 R4, R17 (1608 Metric) Yageo RC0603FR-07100KL
1 R5 RES SMD 57.6K OHM 1% 1/10W 0603 Yageo RT0603FREQ759KL
1.82 kOhms £1% 0.1W, 1/10W Chip Resistor 0603 (1608 Metric)
! R6 Moisture Resistant Thick Film YAGEO RCO603FR-071K82L
Chip Resistor, 1 Ohm, +/- 1%, 125 mW, -55 to 155 degC, 0805 (2012
2 R10, R13 Metric), RoHS, Tape and Reel Yageo RCOB0SFR-071RL
R11,R12, R14, Chip Resistor, 1 Ohm, +/- 1%, 125 mW, -55 to 155 degC, 0805 (2012 .
0 R15 Metric), RoHS, Tape and Reel Yageo RCO805FR-071RL
300 Ohms £1% 0.1W, 1/10W Chip Resistor 0603 (1608 Metric)
2 R16, R18 Moisture Resistant Thick Film Yageo RCOBO3FR-07300RL
Renesas
! U1 GreenPAK Programmable Mixed-Signal Matrix Electronics SLGa710sv
Renesas
! u2 500mA 20V Wide Input Voltage Range LDO Linear Regulator Electronics RAAZ142504GSP#HAO
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Board Layout

Top Layer (Scale 1:1) Bottom Layer (Scale 1:1)
00000000 O ( ©000000000 OCOQOOOD

Pl

jﬂlr“n

oo0 o oo Doooeo 00 ogogooon oooopo

ooc

Int1 (GND) (Scale 1-1) Int2 (PWR) (Scale 1:1)
i Y

Figure 26: Board Layout- 2 Layer
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Ordering Information

Orderable Part Number([a]

Description

AS025HVPAKSTM-POCZ

AS025-HVPAK: Stepper Motor Driver Pmod™
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Revision History

Revision Date

Description of Change

Nov 25, 2023

Initial release.
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