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Associated Part Family: MB9AF310 Series

This application note describes the Thermal Printer Development Kit solution based on MB9AF312K, and describes
how to port code to other type chip of FM3 series.
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1 Introduction

1.1 Purpose

This application note describes the Thermal Printer Development Kit solution based on MB9AF312K, and describes
how to port code to other type chip of FM3 series.

1.2 Definitions, Acronyms and Abbreviations
For example:

API Application Programming Interface

TPDK Thermal Printer Development Kit

UART Universal Asynchronous Receiver/Transmitter
FIFO First In First Out

ouv Over/Under Voltage

usB Universal Serial BUS
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1.3 Document Overview
The rest of document is organized as the following:

Section 2 explains MCU Peripheral Requirement.
Section 3 explains System Hardware Environment.
Section 4 explains Development Environment.
Section 5 explains System Firmware Design.
Section 6 explains Configure FM3 Chip.

Section 7 explains Configure MCU Clock.

Section 8 explains Port App Layer.

Section 9 explains Port User Code

Section 10 explains Run and Debug

1.4 Reference Documents
(SCH)TPDK-Main.pdf

MCU-UM-510127-E-10-ThermalPrinterDevelopmentKit-SolutionFw.docx
MCU-UM-510126-E-10-ThermalPrinterDevelopmentKit-SolutionHw.docx
MB9AF311K-DS706-00029-0v01-E.pdf
MB9Bxxx-MN706-00002-4v0-E.pdf
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2 MCU Peripheral Requirement
Table 1 shows that TPDK solution requires peripheral device and memory. Please select appropriate FM3 MCU
before port code.
Table 1. MCU Peripheral Requirement List
Peripheral resource Number
I/10 34
External Interruption 5
NMI 1
Free-run Timer Channel 3
Dual Timer Channel 2
Software Watchdog Timer 1
12-bit A/D Converter Unit 2
USB2.0 Function Channel 1
Multi-function Serial Interface 2
RAM >=11KB
ROM >= 40KB
3 System Hardware Environment

This section introduces the Hardware Environment.

3.1 MCU Information

Below shows the brief information of MCU which is used in thermal printer development board.
CPU Chip: MB9AF312K;

CPU Frequency: 40 MHz;

MCU Pin Number: 48 pin;

RAM: 16 KB;

ROM: 128 KB;

WWW.CYypress.com Document No. 002-05409 Rev.*A 3
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4 Development Environment

Development Environment
Manufacture

Part Number

Remark

N/A

Table 2. MCU Development Environment
Description
N/A N/A

N/A
N/A

Name
IAR Embedded FW development and debug
N/A N/A
N/A

Workbench6.60
Debug and Load FW
N/A

J-Link / Mini_USB
TPDK-MainV1.1.0 Board

Hardware Information

5 System Firmware Design
This section introduces the FW structure of thermal printer project

FW Structure
There are 5 folders in the FW structure of IAR, which is shown in Figure 1 and Table 3
Figure 1. Structure of FW

Workspace

[ Debug

Files
B 7 pdl_example - Debug

= (Japp
—E (] communication
—& [ data_process
—E (I misc

[(J printer_header_control
—E [ syws_if
[(Jtest_print_data

—# (] comman

—E [ driver

—=1 [ tpdk project

FAin.C

L@ i startup_rnk xboo. s

L B Readme.bd
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Table 3. Directory Description of Project

Folder Description
app It includes communication, data_proces, misc, printer_header_control, sys_if, and test_print_data module.
common It includes system file and global macro define, register define and FM3 system initialization functions.
driver It includes FM3 MCU peripheral driver.
tpdk . . ) . )

) It includes IAR project file and system main function.

project
readme.txt | It records the version log and upgrade information of firmware.

For the TPDK project, the “app” and “tpdk project” folders is the core code.

The app subdirectory file includes “communication”, “misc”,

“test_print_data” folders which are shown in Figure 2.

printer_header_control”, “sys_if", “data_proces”, and

Figure 2. App Subdirectory
H [ dapp
—E (1 communication
comrmbuffer.c
[ frameparse.c
uart.c
=1 (1 data_process
characterfontcode.c
dataprocess.c
printhuffer.c
= (O misc
IS C
[c] tirmer.c
—= [ printer_header_control
adc.c
printerdriver.c
statuscheck.c
= (] sys_if
sys_if.o
1 [Jtest_print_data
ascil224.c
chinese_sangti?424.c
testdata.c
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The detail description is shown in Table 4.

Table 4. File Description of Project

Folder File Description Mark
commbuffer.c Create/read/write buffer and others operation N/A
commbuffer.h Include buffer functions and global variables N/A
o frameparse.c Parse frame N/A
communication - - -
frameparse.h Include parsing frame functions and global variables N/A
uart.c Initial UART and send/receive data N/A
Uart.h Include UART functions and global variables N/A
characterfontcode.c Get ASCII/Chinese font lib matrix dot N/A
characterfontcode.h Includes ASCII/Chinese font handling functions and N/A
global variables
dataprocess.c Handle print data N/A
data_process dataprocess.h Include print data handling functions and global N/A
variables
printbuffer.c Get/set print buffer status N/A
printbuffer.h Include print buffer operation functions and global N/A
variables
misc.c Include LED, beep, key operations and configuration. | N/A
misc.h Include operations and configuration functions. N/A
misc timer.c Include FRT, DT, and WT timer configuration and N/A
operation.
timer.h Include FRT, DT, and WT timer configuration and N/A
operation functions and global variables.
adc.c Initial and operate ADC N/A
adc.h Include initialization and operation functions, and N/A
printer_header_control global variable
printerdriver.c Provide print head driver N/A
printerdriver.h Include print head driver functions and global variable | N/A
statuscheck.c Printer status check N/A
statuscheck.h Include status check functions and global variable N/A
sys_if sys_if.c System interrupt handle N/A
sys_if.h System interrupt handle functions N/A
asciil224.c Include ASCII font library N/A
asciil224.h Include ASCII font library global variable N/A
. chinese_songti2424.c Include Chinese font library N/A
test_print_data
chinese_songti2424.h Include Chinese font library global variables N/A
testdata.c Include test print characters and bitmap N/A
testdata.h Include test print characters and bitmap global N/A
variables
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(o))

Configure FM3 Chip

The TPDK project is developed base on FM3 library project. The FM3 library configures MCU system parameters by
MCU series and package.

6.1 Select MCU Device
Steps:

1. Confirm MCU chip type by package and device series in FM3 library project.

2. Configure MCU system and peripheral equipment according with MCU type.

For example:
1. Find the device series and package according with MCU typ. Figure 3 shows that FM3 library support all series
and package (file path: driver / pdl.h).

Device series of MBOAF312K is ‘DEVICE_SERIES_MBY9AF31X'.
Device package of MBOAF312K is ‘DEVICE_PACKAGE_K'.

WWW.Cypress.com Document No. 002-05409 Rev.*A 7
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Figure 3. FM3 Device Macro Define

Jx*

** Global User Package Choice List

AAAAAAAAAAAAAAAAAAA /
#define DEVICE_PACKAGE_K 10
#define DEVICE_PACKAGE_L 20
#define DEVICE_PACKAGE_M 30
#define DEVICE_PACKAGE_N 40
#define DEVICE_PACKAGE_R 50
#define DEVICE_PACKAGE_S 60
#define DEVICE_PACKAGE_T 70
Jx*

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e A A A A A A A A A A A A A A A A A A A A A A A A A A A
** Device series definitions
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx /
#define DEVICE_SERIES_MB9AF10X 0
#define DEVICE_SERIES_MB9AF11X 10
#define DEVICE_SERIES_MB9AF13X 20
#define DEVICE_SERIES_MB9AF14X 25
#define DEVICE_SERIES_MB9AF15X 26
#define DEVICE_SERIES_MB9AF31X 30
#define DEVICE_SERIES_MB9AF34X 33
#define DEVICE_SERIES_MB9AFA3X 34
#define DEVICE_SERIES_MB9AFA4X 36
#define DEVICE_SERIES_MB9AFB4X 37
#define DEVICE_SERIES_MB9BF10X 40
#define DEVICE_SERIES_MB9BF11X 45
#define DEVICE_SERIES_MB9BF12X 46
#define DEVICE_SERIES_MB9BF21X 55
#define DEVICE_SERIES_MB9BF30X 60
#define DEVICE_SERIES_MB9BF31X 65
#define DEVICE_SERIES_MB9BF32X 66
#define DEVICE_SERIES_MB9BF40X 70
#define DEVICE_SERIES_MB9BF41X 75
#define DEVICE_SERIES_MB9BF50X 80
#define DEVICE_SERIES_MB9BF51X 85
#define DEVICE_SERIES_MB9BF52X 86
#define DEVICE_SERIES_MB9BF61X 100
#define DEVICE SERIES MB9BFD1X 110
WWW.CYypress.com Document No. 002-05409 Rev.*A 8
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2. Modify device series and device package macro defines (file path: driver / pdl_device.h).

Figure 4. MB9AF312K Device Macro Define

/>

AEEAAAAA A A A A A A A AR A A A AR A A A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhX
** \brief Choose device series [User configuration]

AEEAAAAAAAAAA A A AAAAAAA A A A AAA A AAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXX
*/

#define MCU_SERIES DEVICE_SERIES_MBOAF31X

/>

** \brief Choose device package [User configuration]

*/
#define MCU_PACKAGE DEVICE_PACKAGE_K
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6.2 Configure IAR
Open TPDK IAR project and configure IAR options.

6.2.1 Configure Processor Variant

Figure 5. Configure Processor Variant
Options for node "pdl_example” @

Category:

General
C/C++ Compiler
Assembler
Output Converter Target | Output | Library Configuration | Library Options | MISRA-C:200 * | *
Custom Build
Build Actions
Linker
Debugger () Core Cortex-M3

Simulator
Angel @ Device | Fuijtsu MBIAF312K |
CMSIS DAP

GDB Server
i;:ﬁ:;:tn'mr Endian mode FRU
JHink/1-Trace @ Little None
T1 Stellaris Big
Macraigor BE
PE micro

RDI

STALINK
Third-Party Driver
TI XD5100/200

Processor variant

[ Ok J [ Cancel

6.2.2 Configure Linker Configuration File
Select corresponding icf file in the linker option (file path: ..\ tpdk project\ IAR\ config).

Figure 6. Configure Linker Configuration File
Options for node "pd|_example” @

Category: Factory Settings

General Options
C/fC++ Compiler

Output Converter Config | Library I Input I Optimizations | Advanced I Cutput I List I A0
Custom Build
Build Actions

Linker configuration file

Debugger Ovenide default

Simulator SPROJ_DIRS\config'mbSaf3 1k \mbaf 312 icf I E]
Angel
CMSIS DAP
GDE Server
IAR ROM-monitor Configuration file symbol definitions: (one per line)
I-jet/ITAGjet
Jink/1-Trace

TI Stellaris
Macraigor

PE micro

RDI

STALINK
Third-Party Driver
TI ¥DS100/200

()3 ] [ Cancel
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6.2.3 Configure Flash Loader
Select corresponding flash loader file in the debug options (file path: ..\ tpdk project\ IAR\ config).

Figure 7. Configure Flash loader File
Options for node "pd|_example” @

Categony:

Factory Settings

General Options
C/C++ Compiler
H

A

Output Converter Setup | Download | Images I Extra Options | Plugir|5|
Custom Build

Build Actions

Linker Verify download
Simulator
Angel Use flash loader(s)

CMSIS DAP Owveride default board file
GDE Server | $\corfigmb3af31x\k flashloader'\Flash Loader board | ]

[] Attach to running target

] Suppress download

IAR. ROM-monitor
I4et/ITAGjet Edit...
J-link/1-Trace

TI Stellaris
Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver
TI XD5100/200

[ oK ] [ Cancel

6.2.4 Select IAR Debug Mode
TPDK board supports two debug modes.

1. SWD Debug

Figure 8. Configure J-Link/J-Trace Mode
Options for node "pdl_example” @

Category:

Factary Settings

General Options
C/C++ Compiler

IAR. ROM-monitar
I4et/ITAGjet
Jink/J-Trace

TI Stellaris
Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver
TI XD5100/200

IAR ROM-monitor

Macraigor
PE micro
RDI
ST-LINK
Third-Party Driver
TI XD5100/200

Assembler
Output Converter Setup | Download I Images I Extra Options I F‘Iugin5|
Custom Build
Build Actions Driver Runto
— Hink/J-Trace - main
Debugg -
Simulator
Angel
Angel CMSIS DAP
CMSIS DAP GDB Server -
GDE Server _VTOR mac

|G debugger'Fujitsu \MBSAF 312K ddf

[

] [ Cancel
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2. DAP Debug
Figure 9. Configure CMSIS_DAP Mode
Options for node "pdl_sxample”
General Options
C/C++ Compiler
Output Converter Setup | Download I Images I Extra Options I F‘Iugin5|
Custom Build
Build Actions Driver Run to
e J-Link/J-Trace. - main
Debugger
Simulator
Angel
g;: ISS e?\fr _VTOR.mac
) et/ JTAGjet
IAR ROM-monitor J-Link/)-Trace
I-jet{ITAGjet Tl Stellaris
Jdink/J-Trace Macraigor
11 Stellari P'E micro
e RDI
Macraigor ST-LINK
PE micro Third-Party Driver “debugger' FujtsuMBIAF 312K ddf
ROI TI XD5100/200
ST-LINK
Third-Party Driver
TI XD5100,200
[ ak. ] [ Cancel
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Configure MCU Clock

FM3 library project can set system clock according with chip type after configure FM3 chip.

Steps of configuring clock:

1. Confirm MCU type according with section 6.1.
2. Confirm master clock source; confirm base clock, APBO clock, APB1 clock and APB2 clock frequency.

3. Modify clock parameters and macro defines according with result of step 2.

NOTE 1: detail information about clock refers Chapter 2-1: Clock of MB9Bxxx-MN706-00002-4v0-E.pdf

NOTE 2: printer performance can be different when MCU clock is different.

For example,

Stepl: Confirm MCU type5 according with section 6.1.

Step2: The main PLL clock is used as a master clock.
Base clock frequency is 40 MHz.
APBO and APBL1 clock frequency is 20 MHz.
APB2 clock frequency is 40 MHz.

Step3: Modify macro defines (file path: com / system_mb9xfxxx.h).

Figure 10. Configure Clock

#define __ CLKMO ( 4000000UL) // External 4MHz Crystal
#define __ _CLKSO ( 32768UL) // External 32KHz Crystal
#define _ CLKHC ( 4000000UL) // Internal 4AMHz CR Oscillator
#define _ CLKLC ( 100000UL) // Internal 100KHz CR Oscillator
#define SCM_CTL_Val 0x00000052 // SCM_CTL

#define BSC_PSR_Val 0x00000000 // BSC_PSR

#define APBCO_PSR_Val 0x00000001 // APBCO_PSR

#define APBC1_PSR_Val 0x00000081 // APBC1_PSR

#define APBC2_PSR_Val 0x00000080 // APBC2_PSR

#define SWC_PSR_Val 0x00000003 // SWC_PSR

#define TTC_PSR_Val 0x00000000 // TTC_PSR

#define CSW_TMR_Val 0x0000005C // CSW_TMR

#define PSW_TMR_Val 0x00000000 // PSW_TMR

#define PLL_CTL1 Val 0x00000004 // K=1, M=5

#define PLL_CTL2 Val 0x00000009 // N=10

#define _ PLLK (((PLL_CTL1_ Vval >> 4) & OxOF) + 1)

#define _ PLLN (((PLL_CTL2_ Val ) & Ox3F) + 1)
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8 Port App Layer

When port project to new board, some parameters and macro defines which is relevant to hardware and peripheral
device shall been modified. For example, UART, key pin, FRT, dual timer, print head pin and so on.

8.1 Configuration UART

MFS channel and UART pin parameters and macro defines shall been modified, when select different FM3 MCU and
UART channel.

Steps of configuring UART:

1. Confirm MFS channel and UART pin.

2. Confirm UART FIFO size.

3. Modify MFS channel and UART pin parameters and macro defines.
4. Modify UART mode and FIFO parameters and macro defines.

NOTE 1: If UART pins are special I/O ports, disable the special function before configure this pin.
NOTE 2: If MFS channel has no FIFO or doesn't use FIFO, delete macro define “#define UART_FIFO”.

For example,

Stepl: Figure 11 shows that UART module selects P21 and P22 as UART pins which correspond with MFS channel
0.

Figure 11. UART Circuit

U4

veck vee vss (2 “I-GND
PSVINT00_(/ATNO_/SIN3_| PRIUDR) (5T
PS/INTO1_O/BINO_ 2SOT3 | PEO/UDMO [~
PSYINT02_0/ZIN0_YSCK3_1 USBVCC [ J+3.
P3O/DTTION_FADTG_2 PEO/SINS_O/TIOA2_2/INT1S_11C00_0/WKUP3 {—
PIA/RTO00 0'TIOA I/RTCCO YSUBOUPSYSOTS 0'TIOB2 YUHCONX/DTTIOX 2 32
P3B/RTO0I_O'TIOAL_I POF/NMIX/CROUT_I/RTCCO_('SUBOUT_/WKUPD |-
P3C/RTO0_0/TIOAZ_| POLTDOSWO |-
P3DIRTO03_O/TIOA3_| PO3TMS/SWDIO
P3E/RTOM_VTIOA4_| POXTDI =
" P3FRTO0S_O/TIOAS | POITCK/SWCLK
GND | Ciep a3 ] ¥58
]—“7]4 c P21/SINO_(VINTO6._1/WKUP2
vee vee POYANO7/SOTO (/TIOBT 1|
2 PAGXO0A R - |
T PAT/XIA AvSs {li-cno
(NOR_CS) 18 { paarmiono o AVCC Jvee
Renee TS| PAVTIORLD P15/ANOS/SOTO_1/1C03_2
= DL PEOMDI PI4/ANO/SINO_I/INTO3_1/1C02_2
— 2 Mo PI3/ANOYSCK1_I/IC0]_YRTCCO_/SUBOUT |
— s pEx0 PI2/ANO2SOT]_1/1000_2
= pExI P11/ANOVSINI_I/INT02_1/FRCKO_2/1C02 0AWKUP1
(,M)-||| vss PIVANDO
MBIAFITIK

Step2: MFS channel 0 FIFO size of MB9AF312K is 16 bytes which refers ‘MB9AF311K-DS706-00029-0v01-E.pdf'.
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Step3: Modify MFS channel and UART pin parameters as Figure 12 according with result of step 1 (file path: app /
communication / uart.h).

Figure 12. Configure UART Pin and Channel

/ /
/* Global pre-processor symbols/macros("#define") */
/ /
#define  MFS_UART_CH (MFS_Ch0)

/*1! \brief 10 MFS channel */
#define 10_MFS_CH (MFS_UART_CH)

/*! \brief 10 MFS port */
#define  10_MFS_PORT (10_PORT2)

/*! \brief 10 MFS SOT pin */
#define  10_MFS_SOT_PIN (10_PINx2)

/*! \brief 10 MFS SIN pin */
#define  10_MFS_SIN_PIN (10_PINx1)

/*1 \brief 10 MFS SOT pin location */
#define 10_MFS_SOT_PIN_LOC (10_MFS_SOTx_SO0Tx_0)

/*! \brief 10 MFS SIN pin location */
#define 10_MFS_SIN_PIN_LOC (I0_MFS_SINx_SINx_0)

Step4: P21 is special I/O port which has AD function. Disable special function as Figure 13
(file path: app / communication / uart.c).

Figure 13. Modify UART Pin Function

static void UartPortinitial(void)

{
10_DisableAnaloglnput(10_ANO7);
/* Enable SOT and SIN */
10_EnableFunc(10_MFS_PORT, 10_MFS_SOT_PIN);
10_EnableFunc(10_MFS_PORT, I10_MFS_SIN_PIN);
10_ConfigFuncMFSSOTxPin(10_MFS_CH, 10_MFS_SOT_PIN_LOC);
10_ConfigFuncMFSSINXPin(10_MFS_CH, 10_MFS_SIN_PIN_LOC);
return;

T

WWW.CYypress.com Document No. 002-05409 Rev.*A 15


http://www.cypress.com/�

=

== CYPRESS

Embedded in Tt : . . . S .
e I omorrow FM3 Family MB9AF310 Series Thermal Printer Development Kit Migration

Step5: Configure mode and FIFO as Figure 14 according with result of step 2 (file path: app / communication / uart.c).

Figure 14. Configure UART Mode and FIFO

/ /
/*Local pre-processor symbols/macros("#define") */
/ /

#define UART_FIFO

#ifdef UART_RX _FIFO

#define UART_RX_FIFO_SIZE 12
#define UART_TX_FIFO_SIZE 1
#endif

static MFS_UARTModeConfigT stcUARTModeConfig =

{
115200, ///< Baudrate 19200
UART_DATABITS_8, ///< Data bit length
UART_STOPBITS 1, ///< Stop bit length
UART_PARITY_NONE, ///< Parity
UART_BITORDER_LSB, ///< Bit order
UART _NRZ, ///< Signal NRZ

}:

#ifdef UART_RX_FIFO
static MFS_UARTFIFOConfigT stcUARTFIFOConfig =

{
MFS_FIFO1TX_FIFO2RX, ///< Transmit FIFO:FIFO1l; Receive FIFO:FIF02
UART_TX_FIFO_SIZE, ///< Transmit FIFO size
UART_RX_FIFO_SIZE, ///< Receive FIFO size

}:

#endif
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8.2 Configuration ADC

ADC unit, channel and pin parameters shall been modified when select different FM3 MCU and ADC channel.

Steps of configuring ADC:

1. Confirm ADC unit, channel and pin.

2. Modify ADC parameters and macro defines.

For example,

Stepl: Figure 15 shows that ADC module selects P10/ANO5 and P15/ANOO as ADC pins which correspond with MFS
channel 5 and channel 0.

ADC module has two ADC units which refers ‘MB9AF311K-DS706-00029-0v01-E.pdf'. Select ADC unit 0 and
channel 0 to sample temperature and select ADC unit 1 and channel 5 to sample voltage according with FW design.

Figure 15. Voltage and Temperature Sample Circuit
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Step2: Modify ADC unit and channel parameters as Figure 16 and Figure 17 according with result of step 1 (file path:
app / printer_header_control/ adc.h).

Figure 16. Configure ADC Unit and Channel

/*! \brief ADC unit for temperature */

#define TEMP_ADC_UNIT
#define TEMP_ADC_SCAN_CH
/*! \brief ADC unit for
#define VOLT_ADC_UNIT
#define VOLT_ADC_SCAN_CH

ADC12 UNITO

ADC12_CHO
voltage */

ADC12_UNIT1

ADC12_CH5

Figure 17. Configure ADC Pin

Y AD VOT 1/0 —————mmmmemmme o */
#define AD_VOLT_I10_AN 10_ANO5
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8.3 Configure Print Head Pin
Print head pin parameters shall been modified when select different FM3 MCU and GPIO.

Steps of configuring print head pin:

1. Confirm all pins which are used to control print head.

2. Modify pin parameters and macro defines.

3. Modify

initial functions.

NOTE: If pins are special I/O ports, disable the special function before configure those pins.

For example,

Stepl: Figure 18 shows print head pins and Table 5 shows pins function.

veck

Figure 18. Print Head Pin
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Table 5. Control Print Head Pin Functions

Pin Function
P52 Detect paper
P3C Motor A
P3D Motor NA
P3E Motor B
P3F Motor NB
P46 Control stb1 stb2 and stb3
P47 Control stb4 stb5 and stb6
POF Detect overheat
P04 CLK
P02 Data input
P23 Control mosfet circuit
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Step2: Modify pin parameters as Figure 19 according with result of step 1 (file path:
app / printer_header_control / printerdriver.h).

Figure 19. Configure Print Head Interrupt Pin

#define MSFT_10_PORT 10_PORT2

#define MSFT_I0_PIN 10_PINX3
Yt et STB 1/0 —————————————— */
#define STB_I10_PORT 10_PORT4

#define STB13_10_PIN 10_PINX6
#define STB46_10_PIN 10_PINX7

Y CLK 1/0 —————m—mmmmme */
#define CLK_10_PORT 10_PORTO

#define CLK_10_PIN 10_PINX4

Y DATA  1/0 —————— e */
#define DATA_10_PORT 10_PORTO

#define DATA_I0_PIN 10_PINX2
S LATCH 1/0 ———————mmmme e */

#define NLATCH_ 10 _PORT  10_PORT4
#define NLATCH_10_PIN 10_PINXA

Y MOTOR 1/0 ————————mmmme */
#define MOTOR_I0_PORT 10_PORT3

#define MOTOR_I0_PIN_A 10_PINXC

#define MOTOR_10_PIN_NA 10_PINXD

#define MOTOR_10_PIN_B 10_PINXE

#define MOTOR_10_PIN_NB 10_PINXF

Y PAPER INTERRUPT —--———————mmee */

#define PAPER_I0_PORT  10_PORT5
#define PAPER_10_PIN 10_PINX2

#define PAPER_EXT_INT_10_CH 10_EXT_INT_CH2

#define PAPER_EXT_INT_I0_CH_LOC 10_INTX_INTX_O

#define PAPER_EXT_INT_CH EXTI_CH2

#define PAPER_EXT_INT_DETECT_MODE EXTI_LEVEL_HIGH_DETECT
Y OUV INTERRUPT ————————mmmme e */

#define OUV_I10_PORT  10_PORT1
#define OUV_I10_PIN 10_PINx4

#define OUV_EXT_INT_10_CH 10_EXT_INT_CH3

#define OUV_EXT_INT_10_CH_LOC 10_INTX_INTx_1

#define OUV_EXT_INT_CH EXTI_CH3

#define OUV_EXT_INT_DETECT MODE  EXTI_LEVEL_LOW_DETECT

Y OVERHAET INTERRUPT —-———mmmm—me o */

#define OVERHAET _I0_PORT  10_PORTO
#define OVERHAET_IO_PIN 10_PINXF
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Step3: Modify function ‘void PHC_PrintDriverlnit(void)’ (file path:app / printer_header_control / printerdriver.c).

Select P46 and P47 to control heating. P46 and P47 of MB9AF312K have sub clock function. Disable sub clock
function, before configure GPIO function.

Figure 20. Configure STB Pin

Y et STB 1/0 Initial-————————————— */
10_ConfigFuncSCIkPin(10_SCLK_XOAX1A GPI0O);
10_DisableFunc(STB_10_PORT, STB13 10 _PIN);
10_DisableFunc(STB_10_PORT, STB46_10_PIN);
10_ConfigGPIOPin(STB_10_PORT, STB13_ 10 _PIN, 10 _DIR_OUTPUT, 10 _PULLUP_OFF);
10_ConfigGPIOPin(STB_10_PORT, STB46_10 PIN, 10 _DIR_OUTPUT, 10 _PULLUP_OFF);

PHC_HeatStbAIIOFF() ;/*———————————mmm e AD TMP  1/0 —————mmmmemme */
#define AD_TMP_10_AN 10_ANOO

Select P23 to control mosfet circuit. P23 of MB9AF312K has ADC pin function. Disable ADC pin function, before
configure GPIO function.

Figure 21. Configure Mosfet Pin

Y — MSFT 1/0 Initial-————————————- */

10_DisableAnaloglnput(10_ANO6);
10_DisableFunc(MSFT_I0_PORT, MSFT_I10_PIN);
10_ConfigGPIOPin(MSFT_I0_PORT, MSFT_I0_PIN, 10 _DIR_OUTPUT, 10 _PULLUP_OFF);

Select P14 to control detect print head voltage. P14 of MBOAF312K has ADC pin function. Disable ADC pin function,
before configure interrupt function.

Figure 22. Configure Over/Under Voltage Interrupt Pin

[ OUV  INTERRUPT ——-———mmmmmm—— */
10_DisableAnaloglinput(10_ANO4);

10_EnableFunc(OUV_10_PORT, OUV_I0_PIN);
10_ConfigFuncINTxPin(OUV_EXT_INT_IO_CH, OUV_EXT INT_10_CH LOC);
10_ConfigGPI0Pin(OUV_10_PORT, OUV_10_PIN, 10 _DIR_INPUT, 10_PULLUP_ON);
EXTI_SetlIntDetectMode(OUV_EXT INT_CH, OUV_EXT_INT_DETECT MODE);
EXTI_Enablelnt(OUV_EXT_INT_CH, PHC_Ouvlsr);
EXTI_ClrIntFlag(OUV_EXT_INT_I10_CH);
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8.4 Configure Key Pin
Key pin parameters shall been modified when select different FM3 MCU.

Steps of configuring key pin:
1. Confirm key pins.

2. Modify pin parameters and macro defines.

NOTE: If key pins are special I/O ports, please disable the special function before configure those pins.

For example,

Stepl: Figure 23 shows that P50 and P51 pins are selected as test key and feed paper key. And select external
interrupt function to implement.

Figure 23. Test Key and Feed Paper Key Circuit
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WWW.Cypress.com Document No. 002-05409 Rev.*A 21


http://www.cypress.com/�

=

== CYPRESS

Embedded in Tt : . . . S .
e I omorrow FM3 Family MB9AF310 Series Thermal Printer Development Kit Migration

Step2: INTOO_0 and INTO1_0 pins correspond with external interrupt channel 0 and channel 1. Modify pin parameters
as Figure 24 according with result of step 1

(file path: app / misc / misc.h).

Figure 24. Configure Test Key and Feed Paper Key Pin

) TEST KEY INTERRUPT —-—-——mmmmeo */
#define TEST KEY_INT_10_PORT  10_PORT5
#define TEST _KEY_INT_I0_PIN 10_PINXO

#define TEST KEY_EXT_INT_10_CH 10_EXT_INT_CHO

#define TEST _KEY_EXT_INT_I0_CH_LOC 10_INTX_INTX_O

#define TEST _KEY_EXT_INT_CH EXTI_CHO

#define TEST _KEY_EXT_INT_DETECT MODE EXTI_EDGE_FALLING

FEED PAPER KEY INTERRUPT —--—--ommmmmmm */

#define FEED_PAPER_KEY_ INT_I10_PORT  10_PORT5
#define FEED_PAPER_KEY_ INT_10_PIN 10_PINXx1

#define FEED_PAPER_KEY_EXT_INT_10_CH 10_EXT_INT_CH1
#define FEED_PAPER_KEY_ EXT_INT_10_CH_LOC 10_INTX_INTX_O
#define FEED_PAPER_KEY_ EXT_INT_CH EXTI_CH1

#define FEED_PAPER _KEY EXT_INT_DETECT MODE EXTI_EDGE_FALLING
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8.5 Configure LED1 and LED2 Pin
Led pins parameters shall been modified when select different FM3 MCU.

Steps of configuring LED pin:

1. Confirm led pin.

2. Modify pin parameters and macro defines.

NOTE: If led pins are special I/O ports, disable the special function before configure those pins.

For example,
Stepl: Figure 25 shows that P49 and PEO pins are selected to control LED2 and LED1.

Figure 25. LED1 and LED2 Circuit
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Step2: Modify pin parameters as Figure 26 according with result of step 1(file path: app / misc / misc.h).

Figure 26. Configure LED1 and LED2 Pin

LED ————mmmmmmm e */
#define LED1_10_PORT 10_PORTE
#define LED1_10_PIN 10_PINXO

#define LED2_10_PORT 10_PORT4
#define LED2_10_PIN 10_PINX9
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8.6 Configure Buzzer Pin
Buzzer pin parameters shall been modified when select different FM3 MCU.

Steps of configuring buzzer pin:

1. Confirm buzzer pin.

2. Modify pin parameters and macro defines.

NOTE: If buzzer pin is special I/0O port, disable the special function before configure this pin.

For example,

Stepl: Figure 27 shows that POO pin is selected to control buzzer.

Figure 27. Buzzer Circuit
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Step2: Modify pin parameters as Figure 28 according with result of step 1(file directory: app / misc / misc.h).

Figure 28. Configure Buzzer

Y BEEP ——————————— */
#define BEEP_I0_PORT 10_PORTO
#define BEEP_I0_PIN 10_PINXO
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8.7 Configure Toggle Switch Pin
Toggle switch pins parameters shall been modified when select different FM3 MCU.

Steps of configuring toggle switch pin:

1. Confirm toggle switch pins.

2. Modify pin parameters and macro defines.

NOTE: If toggle switch pins are special I/0O ports, disable the special function before configure those pins.

For example,

Stepl: Figure 29 shows that P39, P3A and P3B pins are selected as toggle switch pins.

Figure 29. Toggle Switch Circuit
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Step2: Modify pin parameters as Figure 30 according with result of step 1 (file directory: app / misc / misc.h).

Figure 30. Configure Toggle Switch Pin

Y TOG SWITCH ————————mmmme */
#define TOG_1_10_PORT 10_PORT3
#define TOG_1 10 PIN 10_PINX9

#define TOG_2_10_PORT 10_PORT3
#define TOG_2 10 PIN 10_PINXA

#define TOG_3_10_PORT 10_PORT3
#define TOG_3 10 PIN 10_PINXB
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8.8 Configure FRT Timer
FRT timer parameters shall been modified when select different FM3 MCU and FRT timer.

Steps of configuring FRT:

1. Confirm FRT the bus block and frequency.

2. Confirm FRT timer unit and channel.

3. Confirm the count cycle.

4. Modify FRT macro defines and parameters according with result of above.

NOTE: Different MCU and different system clock configuration have different APBO, APB1, and APB2 clock. Please
re-calculate count value and re-configure FRT parameters when switch MCU and modify clock system clock
configuration.

For example,
Stepl: MFT of MB9AF312K connects to APB1 which refers ‘MB9AF311K-DS706-00029-0v01-E.pdf'.

When system start up, initial base clock, APBO bus clock, APB1 bus clock, APB2 bus clock by the function ‘void
Systemlnit (void)’. This function configures APB1 clock frequency to 20MHz (file directory: common /
system_mb9xfxxx.c).

Step 2: MB9AF312K has 16-bit free-run timer x 3ch which refers ‘MB9AF311K-DS706-00029-0v01-E.pdf’. Select
FRT channelO for count of timeout; select channell for test key; select channel2 for feed paper key.

Step 3: Set APBL1 as the source clock of MFT in up-count mode;
FRT's count clock cycle = APBO cycle * multiple
FRT's count cycle = Count value * FRT's count clock cycle
So, Timeout FRT multiple value is ‘32’;
Timeout interval cycle is 1ms;
Timeout FRT's count clock cycle = 32 / 20MHz
1ms = Count value * (32 / 20MHz)

Count value = 625

Test key FRT multiple is ‘32’;

Timeout interval cycle is 10ms;

Timeout FRT's count clock cycle = 32 / 20MHz
10ms = Count value * (32 / 20MHz)

Count value = 6250

Feed paper key FRT multiple is ‘32’;

Timeout interval cycle is 10ms;
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Timeout FRT's count clock cycle = 32 / 20MHz
10ms = Count value * (32 / 20MHz)
Count value = 6250

Step4: Modify FRT parameters as Figure 31 according with result of step 1 (file path: app / misc / timer.h).

Figure 31. Configure FRT

/*Configure FRT timer for timeout count */

#define TIME_OUT_FRT_UNIT 0 // FRT unit
#define TIME_OUT FRT_CH 0 // FRT channel
#define TIME_OUT_CNT_CYCLE 625 //count value: 1ms
#define TIME_OUT_SRC_CLK FRT_SRC_CLK_PCLK

#define TIME_OUT_CLK DIV FRT_DIV32

#define TIME_OUT_CNT_MODE  CNT_MODE_UP

/*Configure FRT timer for test key */

#define TEST_FRT_UNIT 0 // FRT unit
#define TEST_FRT_CH 1 // FRT channel
#define TEST_CNT_CYCLE 6250 //count value: 10ms
#define TEST_SRC_CLK FRT_SRC_CLK_PCLK

#define TEST_CLK_DIV FRT_DIV32

#define TEST CNT_MODE  CNT_MODE_UP

/*Configure FRT timer for feed paper key */

#define FEED_FRT_UNIT 0 // FRT unit
#define FEED_ FRT CH 2 // FRT channel
#define FEED_CNT_CYCLE 6250 //count value: 10ms
#define FEED_SRC_CLK FRT_SRC_CLK_PCLK

#define FEED_CLK_DIV FRT_DIV32

#define FEED_CNT_MODE CNT_MODE_UP

WWW.Cypress.com Document No. 002-05409 Rev.*A 27


http://www.cypress.com/�

= CYPRESS

Embedded in Tt ) . . . S .
fieagedn fomorrow FM3 Family MB9AF310 Series Thermal Printer Development Kit Migration

Configure Software Watchdog
Software watchdog timer parameters shall been modified when select different FM3 MCU.

Steps of configuring software watchdog:

1. Confirm software watchdog the bus block and frequency.
2. Calculate software watchdog count cycle value.

3. Modify software watchdog macro defines and parameters according with result of above.

For example,
Stepl: Software watchdog of MB9AF312K connects to APBO which refers ‘MB9AF311K-DS706-00029-0v01-E.pdf'.

When system start up, initial Base clock, APBO clock, APB1 clock, APB2 clock and software watchdog clock by the
function ‘void Systemlnit (void)’. This function configures APBO clock frequency to 20MHz, and set watchdog clock to
2.5MHz. (file directory: common / system_mb9xfxxx.c)

Step2: Reset system if don't feed dog between 2s. Because a reset is generated at the second underflow, watchdog
interval time is 1s.

watchdog interval time = watchdog count * SW_CLKFREQ
1s = watchdog count *2.5MHz
watchdog count = 2500000

Step3: Modify software watchdog count value as Figure 32 according with result of step 2 (file path: app / misc /
timer.h).

Figure 32. Configure Software Watchdog Count Value

/*Software watchdog interval time*/
#define SOFT_WATCH_DOG_INTERVAL 2500000 //2500000 1s
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9 Port User Code

Modify some buffer size to meet TPDK solution, when select different MCU

For example,
Stepl: Configure heap size to “0x0”, and then make compile.

Analyse Thermal Printer.map file to rw data size (file path: (FWSC)Thermal_Printer_Development_Kit\tpdk
project\IAR\output\debug\list\ Thermal Printer .map).

readwrite data memory size = 2 677 bytes,

It equals global data and block CSTACK size.

Figure 33. Thermal Printer.map

30 884 bytes of readonly code memory
8 116 bytes of readonly data memory
2 677 bytes of readwrite data memory

Block HEAP allocates memory to print buffer, frame buffer, communication buffer and ESC/POS buffer. Print buffer,
frame buffer and communication buffer size is fixed as Table 6.

Table 6. Buffer Size

Buffer Size
Print buffer 6144
Frame buffer 518 +1+12
Communication buffer 512 +1+12
Total 7200

So calculate heap size and ESC/POS buffer size as follows:

RAM size — 2677 > Heap size > ESC/POS buffer size + 7200 + 1 +12
16*1024 — 2677 > Heap size > ESC/POS buffer size + 7213

13707 > Heap size > ESC/POS buffer size + 7213

Set heap size to “12362";

12362 > ESC/POS buffer size + 7213

ESC/POS buffer size < 5149;

So set ESC/POS buffer size to “5000” in TPDK project.

NOTE 1: delete macro define “#define TEST_PRINT_BITMAP” if ROM is less than 90 KB.

NOTE 2: ESCPOS_BUFFER_SIZE value must be more than 500 and different ESCPOS_BUFFER_SIZE value effort
printer performance.
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Step2: Edit heap size of IAR linker option and ESC/POS buffer size as Figure 34 and Figure 35 according with result
of step 1 (file directory: tpdk / source / main.c).

Figure 34. Configure Heap Size of IAR Linker Option
Linker configuration file editor @

Vector Table | Memory Regions | Stack/Heap Sizes

CSTACK (2300

HEAFP 0x304a

Save ] [ Cancel

Figure 35. Configure ESC/POS Buffer

#define ESCPOS_BUFFER_SIZE 5000

10 Run and Debug
Open TPDK IAR project, compile and run, after port.

30
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11 Additional Information

For further information, please visit our website:
http://www.cypress.com/applications/consumer-electronics/microcontrollers-thermal-printers

Please contact your local support team for any technical question.
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