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@ lpc860_smartbattery_charger - IAR Embedded Workbench IDE - Arm 9.30.1

M board

H CMSIS

M compaonent

B device

M doc

M drivers

M | PC3ES

M lpoxpressofelmax

aurce

I starup

B utilities

— [ hello_world.mex

L= o Output
F— B Ipchfl_smarthattery_charger.map
DIchBD_smartbattery_charger.out

El10. KBTI

=y

(= N RV, IR RV R

#include
18 #include
11 #include
12 #include

14 #include
15 #include
16 #include
17 #include
18 #include
19 #include
28 #include
21 #include
22 #include

23 [ srwrrwrns

File Edit View Project J-link Tools Window Help
H & ™ = — H
N E@ = . W[ O C - £ Q> %5 eE L >[4 [ ..=°’;:IT||;
‘Workspace X | hello_world.c x fsl_adcc led.c  led_port.c  LPCBES.h  pin_mux.c[RO]  led.h  pin_mux.h [RO]  fsl_gpio.c | Ipcd60 s
|debug v|
yr
Files o * Copyright (c) 2813 - 2815, Freescale Semiconductor, Inc.
E @1pcB60_hello_world - debug o * Copyright 2816-2817 NXP

* ALL rights reserved.
4

* SPDX-License-Identifier: BsD-3-Clause

"fsl_device_registers.h"
"fsl_debug console.h”
"pin_mux.h"

"board.h"

13 #include "

sl _power.h"

"fsl_mrt.h"
"fsl_adc.h”
"fsl_i2c.h”
"Fs1 Ftm. k"
"fsl_spi.h"
"math.h"
<stdbool.h>
"led.h”
"lcd_fonts.h”

FEEEE FEEEE FEEEE

FEEEE FEEEEEEEE

ZRIBEEIAR 9.30.1 IDEFE EFAR, FRTEHFNESSDKEEFFAE (SDK2.12.0) . RIBIHACERK,
{EATUART. SPI. I2C. FTM. Multimer, ADCZ4ME,

EiITheenT:

UART B FIRzhER1THIH.
SPIBFIREILCDRER.
12Ctax SHBitARTEE.

{EFT 4.9 KBBIRAM,
« {HFE7T26 KBRYNTZ.

FTMERTBSERPWMIE, LUIEHIBuckpR/EREES.
Multimer4E 5 EER I ARBr LA T R R SRAEF DA S,
ADCRITFREMGIEBIEBEHITERE.
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4.2 iERiitzE

Pre-charge

Voltage> 6.3V

Voltage > 8.1V

Current < 40mA

Charge full
1l ERFREE

FRREATEEEEENIMNER: MRENR. ERNER. BEEMRMBRNR. MENREEZZATIHILESR
ERETEARRRMAARD. IESCBE—ENREN, FalRliEns. ERTEEERENE
EMER. FEMEERMBEIREAROEN. XM, EtEEFE EF. BARENRSRER, #EAE
ExMER. BEMRERENIENR. BHCEOREE. MR, NESRHE—IARER, MARHERER
FE, REERSMERN. SERAR—MNYER, FTLUASNEEETH.

4.3 PWM{SSHYSERE

PWMEE AT ETBuckbREBIRAVEIHEE, THFlexTimerdEnk, TS/ ERTeSRRAT IR FehTthak s Ep(it
RZRSSPRIBIEAITITER, FERTLUGR T PeEck AR EEAHIRE. LN AT, 60 MHZRIRSGRITHRIE
FlexTimerfIRI$HR. PWMAYSRER/I70 kHz, S/NEZLEEN857. BT 4HEBEERRES=LRIPWMIEALAF=4E
FRAIFEFEFE EFNFEE AR,
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t ftmParam;
t_t pwmLevel = FTM_PWM_ON_LEVEL;

FTM_GetDefaultConfig(&ftmInfo);

ftmInfo.prescale = FTM_CalculateCounterClkDiv(BOARD_FTM_BASEADDR, DEMO_PWM_FREQUENCY, FTM_SOURCE_CLOCK);

FTM_Init(BOARD_FTM BASEADDR, &ftmInfo);

ftmParam.chnlNumber BOARD_FTM_CHANNEL ;
ftmParam.level pwmLevel;
ftmParam.dutyCyclePercent 0;
ftmParam.firstEdgeDelayPercent ou;
ftmParam.enableComplementary false;
ftmParam.enableDeadtime false;
if (kStatus_Success !=

FTM_SetupPwm(BOARD_FTM_BASEADDR, &ftmParam, 1U, kFTM_EdgeAlignedPwm, DEMO_PWM_FREQUENCY, FTM_SOURCE_CLOCK))
PRINTF("\r\nS 1 the con
return -1;

FTM_StartTimer(BOARD_FTM_BASEADDR, kFTM_SystemClock);

return kStatus_Success;

E12. %pEPWMEIED

4.4 SMbusiB(s

LPC8655— NZi5SMBuUsHII2CHERR, 1EIRI2CEIMCURNEE 2 [BHVEBESELE. MLSTERYSS {4 biHEE g
INEFESNE, LUABGIRE. BiR. BESEREBEER.
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16_t Information_Read From_ Battery(uint32
s_t reVal = kStatus_Fail;
deviceAddress;
RxData[2];
t ReturnData;
er_t masterXfer = {0};

deviceAddress = address;

_config t masterConfig;

I2C_MasterGetDefaultConfig(&masterConfig);
masterConfig.baudRate Bps = I2C BAUDRATE;

I2C_MasterInit(EXAMPLE_I2C MASTER, &masterConfig, I2C_MASTER_CLOCK_FREQUENCY);

I2C_MasterTransferCreateHandle( EXAMPLE_I2C MASTER, &g m handle, i2c master_callback, NULL);

El13. SmbushI{LHES
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LPC865+'—.-{:'“E—/\12{:'ZADC ik 12/\¢9J)\J_L, SKAEEEREIAL.2 Msamples/s, ADCIEIEO0R S XIIvEREEFEHIEE &
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ADC_DoSoftwareTriggerConvSegA(DEMO_ADC_BASE);

while (!ADC_GetChannelConversionResult(DEMO_ADC_BASE, DEMO_ADC_SAMPLE_CHANNEL_NUMBER, &adcResultInfoStruct))

1
1
3

g Voltage NTC = (float)adcResultInfoStruct.result/4096%*3.3;
Rt = (33200*g Voltage NTC)/(3.3 - g Voltage NTC);
g_Temperature NTC = (1/(log(Rt/Rp)/Bx+(1/T2)))-273.15;

E14. ADCRINES

4.6 [EEACRER

| MRTO_IRQHandler(

MRT_ClearStatusFlags(MRTO, kMRT _Channel @, kMRT TimerInterruptFlag);
g mriCountValue++;

if((g _mrtCountValue® 2)
g Voltage = Information Read From Battery(Voltage Add);
g Current = Information_Read From Battery(Current_Add);
El15. SEFFEMRONE

LPC865HAE— MUBESEEENR (MRT) |, SEBRANIRENEEERES LY. BEIEE, TS
100 HUT—IRICIENESS, MERBRSHHTHRXNPWMESEEE, FERBRIMTEM EREMREHXTFHR(E,

4.7 LCDIRENIZS

1_config t gpioPinConfig;
SYSCON->FCLKSEL2[@] = 1;
SYSCON->SYSAHBCLKCTRLO |= (1<<11);
SYSCON->PRESETCTRLO &= ~(1<<11);

SYSCON->PRESETCTRLO |= (1<<11);

EXAMPLE_SPI_MASTER->DIV = 5;

EXAMPLE_SPI_MASTER->CFG = SPI_CFG_ENABLE_MASK | SPI_CFG_MASTER MASK |SPI_CFG_CPOL_MASK | SPI CFG_CPHA MASK ;
EXAMPLE_SPI_MASTER->DLY = 0;

EXAMPLE_SPI_MASTER->TXCTL = SPI_TXCTL_EOT_MASK | SPI_TXCTL_LEN(7);

E16. SPIRYES

LPC865 EBMNSPIHRER, AJLUERI30 MHZRF M E/RAFERETER, AFFRINRIREFIPCBSINRIRIZE, SPIEHUR
USRI AEUEFR Y930 Mbit/s, IXHFRERE R LIRS FRAIRIFE.
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4.8 FreeMASTER

FreeMASTERZ—FXAF RIFAISERT I RS EIE T TR, sIsEElERA VIR ABRYIE

HTFLPC86575SMBusIEORIESEEBitE 7T ES

RIECEFNEEE.

ELER SIS, AEIFreeMASTERERAEFER, HFBEMERANIRE oI LAEFreeMASTERSSTA,

FreeMASTERZ 26 0] LA B E EMubFREN,

BNMEE:

« FREEREE,

« FTEREEIR,

» FIREHSE,

* FlRFTEEAT A,

wE:

* FRFNERFTHERAVISER)E;

+ NERFENEEFRMERVEEE;
« NEERE#HFHERIEERR.
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SNREEMEE/E(RTg_PreChargeMaxVoltage, MHAFRFIRT., ZHEEtEEET
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Stage 1 Pre-charging Stage 2 CC Charging

Charging!!l!

25 degree

6845 mV

347 mi
1ty:6

417 min
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6 FEERAYRI RIS

8000
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s
g
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I T -
85 90 E3 100 105

tie o
E19. FEEEAIF

El19)9i8id FreeMASTERFARISLFRFeFE B FANFE AT, ERNFRFEIUET, BithBFEE4%E100%ZIE.
NEEIBFORATGE. Bk, EEFMHRENNER, SliIREMEsEire.
A&

1. ZTEBEEBE: 6V ~84V

2. ZEBHE (CVFEEBIER) : Hg CCChargeMaxVoltageli®E, BAIAMEAN8.15V
3. ZREEEEERE: Om A ~385m A

4. FRFBERAT (CCFERtEZ) : 350 mA

5. NTE|FHFTRAIFSEEATE: £97/\F

6

7

8

. IFREBEER: 85V
. IFEEERESR: 500 mA
. ITESR: S0

6.1 BMFRA: RIEE
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POWER DEBEG RST/Button ISP/Button LED
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AP IEBEB LA TMINAIBSD-3-ClauseiF ] :
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1. B RIRAIBYRIREE IR, XERMAFMLATRERRA,
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MILATREAA.

3. RESFSPEITH, NMEERRNATEENERSESSENER AR TEF Mt TE B
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9.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

9.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com.cn/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.
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Suitability for use in automotive applications — This NXP product has
been qualified for use in automotive applications. If this product is used

by customer in the development of, or for incorporation into, products or
services (a) used in safety critical applications or (b) in which failure could
lead to death, personal injury, or severe physical or environmental damage
(such products and services hereinafter referred to as “Critical Applications”),
then customer makes the ultimate design decisions regarding its products
and is solely responsible for compliance with all legal, regulatory, safety,
and security related requirements concerning its products, regardless of
any information or support that may be provided by NXP. As such, customer
assumes all risk related to use of any products in Critical Applications and
NXP and its suppliers shall not be liable for any such use by customer.
Accordingly, customer will indemnify and hold NXP harmless from any
claims, liabilities, damages and associated costs and expenses (including
attorneys’ fees) that NXP may incur related to customer’s incorporation of
any product in a Critical Application.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V.- NXP B.V.is not an operating company and it does not distribute
or sell products.

9.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamIQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, pVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere. The related technology may be protected by any or all of patents,
copyrights, designs and trade secrets. All rights reserved.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information'.

© 2023 NXP B.V. All rights reserved.
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