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OVERVIEW

1.1 INTRODUCTION

A31R1lil18Bl uet ooME® bE parBoLdEu c't |
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through its
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amesrachicregl rpead eeinvter

-offfobri nignst.e rThheet product

-A2@MHe 5 ARWB Chlt Adrkid
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ine with competitive
architecture.
48KB RAM

stack

to

edge
Bt aeit dowih@elL&Es8$ st ambhunigcati on

enhance
res’ d2KB i LA 2B KB

in
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ap,

fully dedicatednfsor Assar rappllitgateiffective usable NVM and RAI
Bl uet ooM@W®s LEhi ch has whole stack code in NVM.
A31R11s8 a member of aBLE pr oEdcuocntoBliienés (aBd Ei t s ABOVaSemsconduc
Energy)

Device Name Core Speed FLASH SRAM Package

A31R118 ARM CoM@ €| 32MHZz 5 1KRB 48 KB 48 QFN ( 6

ARM Cortex-MO0+
Processor - 32MHz
v BLE 4.2

JTAG / SWD
Debug IF

ROM
128KB

BLE 4.2
Radio

Flash Ret. Link Layer 32MHz 32.768kHz

512KB SRAM XTAL

DMA 48KB Ring OSC
T POR 32kHz

AES-128

TRNG

PMU

BOD WDT

Advanced High Performance Bus (AHB)

Advanced Peripheral Bus (APB)

General
Purpose /0

External
Interrupts

UART 2-ch

bit Ti 12-bit ADC
16-bit Timer / a-ch
Counter
7-ch

VBAT ADC 1-ch

Figure 1.1 Block Diagram
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Figure 1.2 Pin layout (48 QFN)
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OVERVIEW

1.2 Product Features

Product fARTRRes helf.ow

”

Microcontroller

32-bit ARM Cortex-MO+

32MHz Clock Speed

48KB Ultra-Low Leakage SRAM (Support Retention Feature)
512KB FLASH

128KB ROM (Bluetooth Smart Stack and built-in functions)
2-Pin SWD

Bluetooth Smart

Bluetooth® LE v4.2 compliant

Flexible Transmit power

V  Power mode : up to 0dBm

Excellent Receiver sensitivity : -94dBm

V  Patent pending advanced receiver architecture

aBLE SDK (Software Development Kit)

Bluetooth Qualified Host Sub-system
Flexible application targeting

V  Standalone normal mode

V  Standalone DTM(HCI) mode

V  Core Interface Mode

V  X86 Host emulation mode
Various example codes and profiles
aBLE GUI Tool

Power configuration

Built-in high efficiency DC/DC convertor

V  Buck mode

Built-in PMU controlling embedded DC/DC and LDOs
Flexible battery configuration

V 2x 1.5V Battery mode : 1.9~3.6V

V  1x 3V Coin Battery mode : 1.9~3.6V,

BLE Tx : 9.5mA @ 3V, 0dBm

BLE Rx : 9.5mA @ 3V

Deep Sleep : 1300nA @ 3V (RAM retention, 32kHz RC OSC on)
Hibernate :900nA @ 3V (RAM retention, CLK off)
Dormant : 700nA @ 3V (Memory off, CLK off)

Flexible Power down mode

BLE Idle

MCU Idle

Deep Sleep / Hibernate / Dormant
Stop

High precision analog interface

12-bit 128ksps SAR-ADC : 5-ch (1-ch dedicated to VBAT monitoring)

Digital MIC interface

ABOV Semiconductor

MO/ OMT

\BO\
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- 125: PCM MIC

- SPI: PDM MIC with built-in decimation filter
Digital Audio Output

- 16-bit PWM audio output

" General Purpose I/O

- 28 GPIO ports @ 48QFN
- Key Scan
- Quadrature Decoder

" Timer / Counter

- 4-ch 16 bit timer
- 2-ch 32 bit free run timer
- 1-ch 32 bit Watch Dog timer
- 1-ch IR carrier generator
- 1-ch IR capture
Peripherals
- 2-ch UART
- 2-chl2C
- 2-ch SPI
- 1-ch 16-bit PWM
Security
- True Random Number Generator (TRNG)
V  FIPS 140-2/AI1S.31/NIST SP800-22/NIST SP800-90B compliant
- AES 128-bit Accelerator

" Power On Reset

- Power On Reset (POR)
- Brown Out Detection (BOD)

" On-Chip Oscillator

- 32kHz ROSC

" Crystal Oscillator

- 32MHz Crystal (mandatory)
- 32.768kHz Crystal (optional)
Operating Temperature

- -30d ~+85q

" Package Type

- 6mm x 6mm 48 QFN
- Available Pb free package

ABOV Semiconductor

MM/ OMT
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1.3 ARCHITECTURE

1.3.1Block Diagram

Bl ock

di A3 rRIMs& 6 hown as foll owing.
BLE Sub-system
Cortex-
BLE 4.2 Link MO+ DMA
Controller (32MHz) (16ch)
BLE 4.2 by Yy
Modem AHB BUS Matrix
BLE RF ) 0 0
RF LDOs
ROM SRAM | | FLASH
(128KB) | | (48KB) | | (512KB)
i Always-on Region
| PMU(LDO/DCDC) VDC
scu
| ROSC 32K SXTAL 32K FRT
| POR

APB BUS Bridge
I A I I A I A

Figure 1.3 Internal Block Diagram

TIMER x4

UART x 2

SPIx2

12C x 2

PWM/DDAC

WDT

ADC I/F

TRNG

DMI I/F

Q-decoder

IR Driver/Capture

KEY SCAN (8x20)
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1.3.2Functional Description

The following section provi 484 Ranhi 8o voecromitevw ldfert.he features o

ARM Cortex-M0+

The Cault+teprocessor is a very | ow gate count, highly energy ef
deeply emhbaepdobde cati ons that reQowee @anoaesaocopti mi zed, | ow

On core system timer (SYSTICK) provides a simple 24 bit ti me
simple counter. The pr oceM sTohrumbmpil reenternu csh ctbhoed sAnRgMIviset numb er u off i

that use€ Thwemmol ogy. -Hwucecldevamel tsii mlgil @ati on i s present.
Integrated Nested Vectored lendteetrerrunpitniGsotnitcr oilnlteerr r(uNovtl Ch)a npdrloi vni g
SWD debuggingpfreat drees ar e

Nested Vector-Interrupt Controller (NVIC)

External interrupt signals connect to the NVIC, and thhe NVIC
interrupt. The NWAI+ mrnadc dshxorCocdrex racwi d¢il mg ell yw cloaitpd redy, ipnt er
efficient processing of |l ate arriving interrupts.

Al NVI C registers are onlyThecessiukiteaipsang wemtdf towa nbsyfiteeres .

indivi dumprd é di dtsabl e.
NVIrCegi sters asedalamay Prloictetslser accesses are correctly handl e
the processor.

512KB FLASH
A31RIpIr8ovi desS i 2nkKB rheA8dHr y and it sledorctateldl dor user applicati

128KB Internal ROM (ROM)
A31RIpIr8ovi des i nterngualli2f8ikeBd RBOM eftoorot h Smart controller stactk

48KB Internal SRAM (SRAM)
On chip 48KB SRAM can be used for working memohiys sSRAMI and
consi sxti $ K&f SRAtMheman be in retenti DEEMpDAlERBRMPEenN

Direct Memory Access (DMA)
A31RI1plrBovi des 16 ch DMA. One channememanybérdedieat addf ot hmen
dedi cateadhf peripher al such as UART, SPI , ADC I/ F and QSPI .

BLE Sub-system
BLE syBtem consists of BLE 4.2 | ink controll er, BLE 4. 2 R X
Bl uet oowihr®e lL&Ess communi cati on per f oe mgaenncdei ntgh rroeucgehi vietrs aardcvha ntcee

Multi-purpose 16-bit Timer (TIMER)
A3 1R1la8c hanmd IMbR sc k Thelyb igteaepguarlppoismansuppor tmobdeel so w
- Periodic timer mode
- Counter mode
- PWM mode
- Capture mode

Universal Asynchronous Receiver/Transmitter (UART)
A31RIhla8c hannel s UARFobl|l ackurate baud rate control, the fract
I'n add@iARiTobjsophoert hpud arnddMehar dware fl ow control with CTS an

ABOV Semiconductor MG/ OMT \BO\
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Serial Peripheral Interface (SPI)
A31RMhlac hanrmsePlhbs sck whi ch ar e suereidalt oc mmwriideeat i ons wit hs ext er |
support hnbaostthet hehdve mode. 4 signals will-9%% uSc&) fM@ndEPM S$O.m

Inter-Integrated Circuit Interface (1°C)
A31RNhla®c hanbCelbldaokhaesyppsotrandat dsfrradm@Obs p4 @ WKWP@escommuni cati on.
master and t Be assuepapvoer tneodd.e

1 Channel PWM
The PWM block is consisted with 2 PWM outputs as a compl emen:

Digital DAC (DDAC)
lchannel DDAC (=Digital DAC) module is provided. It can gener

32-bit Watchdog Timer (WDT)
Theatwchdog timer performs system moerinalri mgsdtunarnt iiomt erlrtumte nt
of the system.

12-bit Analog-to-Digital Converter (ADC) and It’s Interface (ADC I/F)
ThADC can convenat 8lp2a8kosgp sviegrns iSecrh arnanted M@ Xparloowgi des vari ous con

from external, abnuatl oognlsyi g4n aelxst er nal s amaAN3o0lgR1sli8gnal s can be sup
The ADC I/ F can <configure ADC analog block and support pro
Single/ Continuous/ Burst/ All channel mode.

TRNG

FI PS-20/401 S. 31/ NRP3TNEBE®®M8ECdmMpl i ant
Digital MIC Interface (DMI)
A31R1plr8ovi de Digital MI C interface for externalnddi dintddlm mi c .

decimation filter for PDM MI C.

Quadrature Decoder (Quadrature Encoder Interface, QEI)

A31RPIr8ovi de one qualdhaetquadaewmcdekmrowohasné&l increment dlheencod
l'inear displacement into a pulse sigrmraldheBy eimani ver iphhda sfeo tol
can threacpkostindidoihreectThen QEI condiogtic dfo demdederr et the Phase A
signal and an up/down counter to accumulate the count.

IR Carrier Generator /Capture Control (IR Driver/Capture)
A31RIpIr8ovide I R caranercgphner at lmlpopdk cfadri ornesmoc on

Key Scanner (KEY SCAN)
The key scanner supports 8x20 key singtwailbshepletc i ddre dg 4 ri arisantge t &
and support 20 sensing inputs.

System Control Unit (SCU)
The SCU block managesriesee¢r mald ppwerti onhocaniode. Istc i d Il sad, oa o mBtl rc
vVDC OSC, BOD and DCDC
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OVERVIEW

Free-running Timer (FRT)
A31R1plr80ovi des two FRTs. One resides in TIlIMBRTrlelgookh.ar®RTt sap@t
ti mert heemé i n AQGNanr ebgei ouns e-down mower

General PORT I/Os

PA, ,PPPCE, amdrRFE are available and epr.ovide multiple function
- GenevCalpolrt
- Independent bit set/clear function

- External interrupt
- Programmalbp epdpwiielx cept PEanddoedpr€ahi n sel ection
- Onchip i-bpunhcdefilter for interrupt ports

Buck DCDC and LDOs
A31RI1IpIr8 vi demsodBeu cckCDC converter-rfaopgpkesmptptoent ysawaoletvalgeads f or t he
|l owest-mesdeepurrent consumpti on.

Clocks and Resets
A31R1slu8pp @ wios XTALs of b@82h 7Hz8 MMzt iaonnda | ) OsamidlodakBaZRClI n Sl eep mo
eith22. BH6z8 KXTALkHo r ®82 i Icladnteouard 32 WAk XasalleABlRIPpIr&BO Vi des inter
POR bl ocks.
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1.4 Pin Description

Bel ow pin configuration contains one pair -bdnpowen/ girosnidawaae
selections of functions including GPI O.
Table 1.1 Pin Description
Pin No
(04
Pi n Nan Type Description Remar
(e}
<
1 RFA VDD AP BLE RF Power (1.
2 PA VDD AP BLE RF P8&We~ VY.16
3 ANT Al O RF 1/ O
PA[ 0] DI OUDR |Port A Bit 0 Inp|Retent
4 1/ O
BB OUT Al O RF Test Output (
PA[ 1] DI OUDR|Port A Bit 1 I1np|Retent
5 1/ 0
BB OUTB Al O RF Test Output (
. R
6 PA[ 2] DI OUDR |Port Anmmn/mutpulfge”t
7 PA[ 3] DI OUDR|Port A Bit 3 Inp Ff;e”t
8 PA[ 4] DI OUDR |Port A Bit 4 Inp Ff;e”t
9 PA[ 5] DI OUDR |Port A Bit 5 Inp Ff;e”t
10 PA[ 6] DI OUDR|Port A Bit 6 Inp F?gent
11 PA[ 7] DI OUDR|Port A Bit 7 Inp ngent
15 PB[ 0] DI OUD Port B Bit 0 Inp
ADC 3V CHAI ADC 3V Channelt el
Digital 199 PoWers
13 | O_VDD DP -PA[*] , PB[ *]
driven by 1 O _VDD
14 PB[ 1] DI OUD Port B Bit 1 1lnp
ADC 3V CHAI ADC 3V Channelt el
15 PB[ 2] DI OUD Port B nBiutt /2Dut pu
ADC 3V CHAI ADC 3V Channelt el
16 PB[ 3] DI OUD Port B Bit 3 Ilnp
ADC 3V CHAI ADC 3V Channelt el
17 PB[ 4] DI OUD Port B Bit 4 1np
18 PB[ 6] DI OUD Port B Bit 6 1np
19 PB[ 7] DI OUD Port B Bit 7 1np
20 VDD _SW_1dAP BLE Anal og Power
21 PC[ 2] DI OUD Port C Bit 2 1Inp
22 PC[ 3] DI OUD Port @ nBiutt /30ut pu
23 PC[ 4] DI OUD Port C Bit 4 1np
Secondary D i PRgoi w g
(connect tp ACU_
24 |l O_VvVDD_A{dDP pCl4:2] and PDJ
Il O VDD ACU
25 | O vVDD A(JQDP Secondary D i Rgoi w &
ABOV Semiconductor
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(connect to ACU_V
-PC[ 4: 2] and PDJ
|l O_VDD_ACU
. Al waoyns
26 PE[ 1] DI OU Port E Bit 1 Inp T
32K_XTAL [Al O 32KHz XTAL 1/ 0
. Al waoyns
57 PE[ 2] DI OU Port Hnmmn/mutpullo
32K_XTAL [Al O 32KHz XTAL 1/ 0
o3 ACU_ VDD Dp ACU LDO Ou8&putFlI
Power
29 PE[ 3] DI OU Port E Bit 3 Inp IA'/"O"aoy”S
30 PE[ 4] DI OU Port E[nEpiutt/ADutpu'IM/VOvaoynS
31 PE[ 5] DI OU Port E Bit 5 Inp IA'/‘gaoy”S
32 PE[ 6] DI OU Port E Bit 6 Inp IA'/‘gaoy”S
33 P TESTEN |DI Test Enabl e (ATE
34 P RESET DI External Reset
Battery ®ow¥¢) (1
35 VBAT DP -PE[ *] and PF[ *]
VBAT
36 V X Al O DCDC I/ O
37 P W2 AP DCDC I/ O
38 LV _VDD AP DCDC I/ O
39 P W1 AP DCDC I/ O
. Al
40 PE[ 0] DI OU Por t Hn&)lutt/&)utpullvovaoyns
41 PF[ 1] DI OU Port F Bit 1 Inp f'/"o"aoyns
42 PF[ 2] DI OU Port F Bit 2 Inp f'/"o"aoyns
43 PF[ 3] DI OU Port F Bit 3 Inp f'/"o"aoyns
44 A_VDD AP BLE RF Power (1.
45 XO_|I N Al O 32MHz XTAL 1/ 0O
46 X0 _0ouUT Al O 32MHz XTAL 1/ 0O
47 RFP_VDD AP BLE RF Power (1.
48 RFV_ VDD AP BLE RF Power (1.
*Not ati on: I =1 npuutp,, CD=dCBuvtRpFuRe,t elh=tH uol nl
S=Sch-mit¢gger I nput Type, C=CMOS I nput Type, A=Anal og, D=Di gi t
(*) Selected pin function after reset condition
Pin order may be changed with revision notice
Note 1: Di gitardulRorpuli dXie@ mtaemr &k ef WART|i o8P1 [/ O..1 1 2C. For det a
Uni t Function Port Assignment” section.
Note 3:0PBJ Os are shared with Analog | P tdéapgh s$shgoal-bpfobetpa
s o, irte smedyt n o mma l-u pp oawnedr umalt i on .
ABOV Semicon r
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1.5 Memory Map
Table 1.2 Main Memory MAP

Start Address End Address Size Description
User Remapped Space. This spac
"REMRBRP[D]" parameter, which wil
CHI P operation scenari os. (Pl e
i f REMAP = "00O0O0", This space
regi on.
i f REMAP = "0001", This space

256 MBli f RE MAR 1=X" , This space will |

regi on.
i f REMAP = "01XX", This space

0x0000 OXOFFF F regi on

0x1000 0x 100FIFFF 12KB Boot ROM.

O0x100000 Ox1FFF F Reserved

0x2000 0x2000 3 16 KB|SRAM BankOo

0x2000 0x2000 7 16 KB|SRAM Bankl1

0x2000 0x2000 B 16 KB|SRAM Bank?2

0x2000 OX2FFF F Reserved

0x3000 0x3000 _7 Reserved

0x3000 Ox300F F Reserved

0x3010 0x3010 O Reserved

0x3010 OXx3FFF F Reserved

0x4000 0x4000 O 256B|SCU

0x4000 O0x4000 O 256 B|FRT

0x4000 0x4000_0 Reserved

0x4000 0x4000_0 Reserved

0x4000 0x4000 O 256 B|Port Mux Control PORT E (PMC P

0x4000 0x4000 O 256B|Port CMnx r ol PORT F (PMC PF)

0x4000 0x4000 O Reserved

0x4000 0x4000 1 256B|Port Mux Control PORT A (PMC_P

0x4000 0x4000 1 256B|Port Mux Control PORT B (PMC_P

0x4000 O0x4000 1 256 B|Port Mux Control PORT C (PMC P

0x4000 0x4000 1 256B|Port Mux Control PORT D (PMC P

0x4000 0x4000 2 Reserved

0x4000 0x4000 3 256 B|CORESYS

0x4000 O0x4000 3 256 B|DMA controll er

0x4000 O0x4000 3 328B TI MERO 16 bit TI MER

0x4000 O0x4000 3 328B TI MER1 16 bit TI MER

0x4000 0x4000 3 32B TI MER?2 16 bit TIMER

0x4000 0x4000 3 32B TI MER3 16 bit TIMER

0x4000 0x4000 3 328 TI MER7 FRT

0x4000 0x4000 _ 3 256B|Watdlmg Ti mer

0x4000 0x4000 7 Reserved

0x4000 O0x4000 8 256 BJ|UARTO

0x4000 0x4000 8 256 BJ|UART1

0x4000 0x4000 8 256B|PWM I P

0x4000 0x4000 8 256B | Di gDAL&I

0x4000 0x4000 _ 8 Reserved

0x4000 0x4000_ 9 256B|SPI O

0x4000 O0x4000 9 256B|SPI 1

0x4000 O0x4000 9 Reser ved

0x4000 0x4000 A 256B|I2C0
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0x4000 0x4000 A 256B |1 2C1

0x4000 O0x4000 A Reserved

0x4000 0x4000 B 256 B|ADC I P

0x4000 0x4000 B 256 B|TRNG | P

0x4000 0x4000 B Reserved

0x4000 0x4000 B 2568|DMI(:DigitaI MIPOMI ntnemftadéd)r loR
0x4000 0x4000 B Reserved

0x4000 0x4000 C 256B|Q-Decoder

0x4000 0x4000 C Reserved

0x4000 0x4000_ D 256B|Key Scan

0x4000 0x4000 D 256B|1I R Carrier Generator/ Capture (
0x4000 0x4000 F Reserved

0x5000 O0Ox5000 1 8 KB BLE Link Controller

0x5000 0x5000 3 8 KB BLE Modem

0x5000 OX5FFF F Reserved

O0x6000 O0x6007 F 512KE|QSPM SA3a¢RI181 ash Memory Regi (
0x6008 OX600F F Reserved

0x6010 OX6EFF F Reserved

Ox6FO0O OX6FFF F 16MB|QSPM Control Regi ster

O0x7000 OXDFFF F Reserved

OXEOQO0O OXEOOF _ F 1 MB |Private Peripheral Bus (CMO+ i
OxEO10 OxXFFFF F Reserved
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CPU

2.1 Cortex-M0+ Core

co
Cor

The ARDMr ®Md&+ procesmost i smfafhipgi ent ARM processor available.

Cor tMOx processor, retaining full instruction set and tool

increasing pPeclo®D®dASd " om ARMvi des det ail iMOftor mati on of
ABOV Semiconductor
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2.2 Interrupt Controller

Table 2.1 Interrupt Vector Map

Priority Vector Address Interrupt Source

-16 O0x0000_00C¢ Stack Pointer

-15 0x0000_00( Reset Address

-14 0x0000_00(¢ N MI Exception

-13 0x0000_00C¢( Hard Fault Exception
-12 0x0000_001

-11 0x0000_001

-10 0x0000_001

-9 0x0000_001 Reserved

-8 0x0000_007

-7 0x0000_007

-6 0x0000_007

-5 0x0000_001¢7 SvCal | Exception
-4 0x0000_00 3

3 0x0000_00 1 Reserved

-2 0x0000_00 3 PenSV Exception
-1 0x0000_007 SysTick Exception
0 0x0000_004 Reserved

1 0x0000_004 Clock Fail I nterrupt
2 0x0000_004 DMA I nterrupt

3 0x0000_004 WDT I nterrupt

4 O0x0000_00*¢ TI MEROt errupt

5 O0x0000_00H% TI MER1 I nterrupt
6 O0x0000_00H% TI MER2 I nterrupt
7 O0x0000_00HF5 TI MER3 I nterrupt
8 O0Ox0000_00f¢ PWM I nterrupt

9 0x0000_00¢ Key Scanner Interrupt
10 O0x0000_00G¢ DDAC I nterrupt

1 0x0000_0O0E€ TI MER7 ( =FRT lantt elrl rMEMRY)
12 0x0000_007 FRT(at -dhwalysterrupt
13 O0x0000_0071 QSPI I nterrupt
14 O0x0000_007F D MI I nterrupt

15 O0x0000_00T7 PortA Interrupt
16 O0x0000_00¢ PortB I nterrupt
17 O0x0000_00¢ PortC Interrupt
18 O0x0000_00¢ PoerD Interrupt
19 O0x0000_00E¢ PortE Interrupt
20 0x0000_00¢ PortF Interrupt
21 O0x0000_00¢ QEl nterrupt

22 0x0000_00¢ UARTO I nterrupt
23 0x0000_00¢ UART1 I nterrupt
24 O0x0000_004 BLE I nterrupt
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25 0Ox0000_0O0A IR I nterrupt

26 0Ox0000_0O0A SPI O Interrupt

27 O0x0000_00A SPI'1l I nterrupt

28 Ox0000_OOH | 2C0 I nterrupt
29 Ox0000_OOH | 2C1 I nterrupt
30 Ox0000_OOH ADC |/ F Interrupt
31 Ox0000_OOE TRNG I nterrupt
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BOOT MODE

CHAPTER 3. Boot Mo d e
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BOOT MODE

3.1 Boot Mode Pins

ThA31R1ha8 3 boot moleydpamer ialmeld bel ow.
Table 3.1 Boot mode pin list
Pin Name Dir Description
| Test Enabl e
P_TESTEN 0O Function Mode
1 Te s(tr eMdoed ey e d)
| When P_TESTEN is “LOW",
PF[3] PE[]3= OrnalExBa&ttery v &V+3agea nrda rbgCeDAC i
in BUCK mode.
PE[] 3 =Rdserved
| When P_TESTEN is “LOW",
PE[6] PFl6= 0 Nor mal Booting
PF] 6 =Ddbug Booting
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BOOT MODE

3.2 Boot Mode Description

The following secti onboporto voiBddedsk lalinic oo eo vt eovl loér .

Normal Booting
After power on reasstinbiolhd | oadlbawitups

Debug Booting
In débwg i ng dnocedstj,moipt t o agrpd iwallABL ocommand

Power on Reset

\

32M Xtal Enable

LDO Initialize

Wait UART1

Jump Application
Bl Command

Note: PB[3:0] I0s are shared with Analog IP input signals, so these should not be forced to High input
before power-up. If so, it may result in abnormal power-up and mal-function.
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CHAPTER4. Low Power Mo d e

ABOV Semiconductor \ BO\

on/fomT SEMICONDUCTOR



Low Power Mode

4.1 Low Power State

Tk foll owingA31lBLs&LeWwWoRewer State Diagram, which consists o

On powe,sy internally generated POR signal causes the device to
del ayed by internal |l ow power clocks, before being used for
“Powepr” st ahteen @amdantsi ti ons to the-upRUNTt asteat éheDimnmtegnaPodedi
performs -upeppowedures including the enabl ement of BR®DC/ LDO/ .
procedures, the device wi Islt aeynst-durnstvielheSWmRUNIdas trae guant .

There are two major | ow power modes: CPU_SLEEP and SYSTEM_SL|

SW can make the device to enter the “CPU_SLEEP” state by invi
processor. Whlyl i makerupéeé device to exit the “CPU_SLEEP” st at e
short time to enter into and exit from the “CPU_SLEEP” state,

“CPU_SLEEP” state.

SW can al so makoe etnhtee rd etvhiec e SYSTEM_SLEEBMRSOSLEERPY partaimeg et S
GOSLEEP parameter at SMR register in SCU Block). Before ent el
through t-hewi’Powteate and in whichoghe pet ébavers preaweeadu reas HW k
DCDC/ LDO/ 32M_XTAL disablindgowAfpreocedwmpéeé etimg opewece will ent
state.

There are several options when entering the “ SAMTIEM_rSdtEEPt"i &0
mode and disable all ptolwerclcdolck ifroal udiend olwewt power consump
Port |/ O-upan hwalsgg st em) . Refer to SMR registers in SCU block
si gnal makes the device to exit from “SYSTEM SLEEP” state. I n
“SYSTEM_SLEEP” to theup" RUN'c esdtuartee ,i sporweeqrui red. |1t takes much
from the “SYSTEM_SLkEHEP™ osttdatee “CPHpSLEEP" , because of the set
This -wakti me must be elveeMalaterdd atthernysneed to be tuned by PWRC
bl ock.

POR

Delayed_POR asserted

Wakeup SYSTEM

Power-up SLEEP

After Power-up Seduence

After Power-down Sedquence

SCU->3MR->GOSLEER
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4.2 Low Power Mode

The following table shows “ A8WRPabn8de rt hMo dced r rseuspppoohrdtcekdsn rbieya a t w a
poweqoa&ador pofwfer ed
When the deRWUN"e gsgtsat @, “NORMAL" sansup pBdrEA @HTREBEE'8 mode
“NOMAL” mode érsatniooc amadt thiel sc lkaproewedon. When “ BLE_ IEDLsE"p smheedre ,i sBL
in SLEEP state, which mé prowedof dt oaBriBH ERFnordednd Il ¢ mak ec dsmtabée!l er
( = c l-oofcfk) .
Whenhhe devi €EPUI SL EatP¢, sanly “MCU_I DLE” mode is possmbde. i as
invokéWFby nstruction, suppormteedni myate@ar tbegx dhvy, iancecrrupt
Logic
0sc
Low Power Power-off (Low External
Low Power State Mode BLE RF Region MCU Always-on SRAM frequency) Battery
NORMAL ON ON ON ON ON ON
RUN BLE_IDLE ON(CLK OFF) | ON ON ON ON ON
CPU_SLEEP MCU IDLE ON(CLK OFF) | ON ON ON ON
DEEP_SLEEP RETENTION | ON
HIBERNATE ON

SYSTEM_SLEEP

DORMANT

POR

STOP

When he

I 1 DEEP

I A HI BERNw®WAE&Ee al |

offhe

Wh e n

device*" SYSSTEM_ShEEP”
andDORMAMO®He The
Consumption

foll
be

o Wi
fil

ng
wi ||
SImbHER” al |

stat e,
be

mo d e, because

tabl e
|l ed
par taswaxsE elplt odlo,r
retenSRAM wi |l Al wayn® fGP.] @l aveogns Ti mevma ke a m p
p ar alswagxsc ebplto cfko, r
ef felkcap viéirndeHdl BERNATE”
SRAM contentspaf Aer swakéar
“DORMANT”

consumption wild/l

“HI BERNATE"” it

l ater)

shbws

|l ow

needs

power
t he
l ow power
ewti Hdn beDEBmM gSLEEP”
A b waolr& E P O SahlibwEaPyits, me r wa & B
al lFonp abritosc ke xacnedp t | ofworp cAwemayset ent i on
tdhaen swakdweptt h @hill ¢ wislese® Tinimlel
ow power

stapes s inidlde ®©EBP eSLEEWPI"BERNATE"”
t h e s aMathkiethe @ n ane dengdc rCiup

devi ce.
retention
mode,

up

be
cl ock

Power Mode

Description

Wake-up Source

Wake-up time

Current Consumption

DEEP_SLEEP

wake up by wake-up pin (GPIOs) or
by the wake-up timer

Always-on block & Low power
retention LDO ON

SRAM in Retention Mode

32K OSC(or XTAL) ON, Other
Clocks Off

GPIO pin &
Wake-up Timer

Max 5 ms

- 1300 nA

HIBERNATE

wake up by wake-up pin or by the
wake-up timer

Always-on block & Low power
retention LDO OFF

32K OSC(or XTAL) ON, Other
Clocks Off

GPIO pin &
Wake-up Time

Max 5 ms

- 900 nA
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Low Power Mode

Wake-up by wake-up pin (GPIOs) GPIO pin Max 5 ms -70 hA
DORMANT Always-on block & Low power
retention LDO OFF
All clocks off.
ABOV Semiconductor
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SECTION 2. PERIPHERALS
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System Control Unit - SCU

CHAPTER1. SYSTEM CONTR@GLUUNI T
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System Control Unit - SCU

1.1 OVERVIEW

The SCU bl ock manages i nt eorpnearla tpioowe rmo dce .o clkt, alessoe,tc @®@;, o BODan
and DXDC
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System Control Unit - SCU

1.2 REGISTERS

The base Address of SCU is 0x4000_Ta0blde and register map is d:

Table 1.1 SCU Register Map

Name Offset R/W Description Reset

CIDR 0x000O0 R CHI P I D Register O0xA3101
SMR 0x000 R/ W|SystemRMogdest er 0x00000
SCR 0x000 R/ W|System Control Regi ster 0x00000
WSER 0x001 R/ W|Wake up source enable r 0x00000
WSSR 0x001 R/ W|Wake up source status r 0x00000
RSER 0x001 R/ W|Reset source enable reg O0x00000
RSSR 0x001 R/ W|Reset source status reg 0x00000O0
PRER1 0x002 R/ W|Peripheral reset enabl e 0x00000
PER1 0x002 R/ W|Peripheral enable regis 0x00000
PCER1 0x003 R/ W|Peripheral clock enabl e 0x00000
CSCR 0x004 R/ W|Cl ock Source Control re 0x00000
SCCR 0x004 R/ W|System Clock Control re 0x00000
CMR 0x004 R/ W|Clock Monitoring regist 0x00000
PMUCON1 0x006 R/ W|PMU Control register 0x00004
ACUCON 0x007 R/ W|ACU Control register 0x00000
BLECON 0x007 R/ W|BLE Control Register 0x00000
EMODR 0x008 R/ W/ External mode pin read 0x00000
MCCR1 0x009 R/ W|Mi scel | Glneeoku sContr ol reg 0x00000
SWREG 0Ox00B R/ W|SW Al wany sRegi ster 0x00000
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System Control Unit - SCU

1.2.1CIDR Chip ID Register

CHI P | D Regihsitperi dsehnotwisf icc@hi snr egihott mareiagwinBgi ster.
CIDR=0x4000_0000

3130292827262524|2322212019181716|1514131211109 8|7 6 5 4 3 2 1 0

CHIPID

0xA310_1120
RO

31 CHIP I D Device | D
OxA310_11

i
3 20
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System Control Unit - SCU

1.2.2SMR System Mode Register

SMR=0x4000_0004

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
TN [N .} w
fa)
S | 2 o
Reserved X | Reserved | Reserved | | =
[&] ol o =)
4 o| x [3)
0x00000 0 0x0 0x0 0(0|0 ‘ 1 ‘ 0
i g - - B 288
11 RCLKOFF Low clock frequency control
SLEEP
0 RCLK wi |l be on
1 RCLK wi |l be off
4 GOSLEEP When writing this parameter
mod e, System will be enter

2 CURMODE Current Power St at e
POR St at e

Powamp State

RUN St at e

Power Down St ate
SYSTEM SLEEP St ate

QAN |O

ABOV Semiconductor \BO\

odyomMT SEMICONDUCTOR



System Control Unit - SCU

1.2.3SCR System Control Register

3130292827262524|23222120191817161514131211109 8|7 6 5 4 3 2 1 0

SCR=0x4000_0008

[a] -
z e

Reserved o Reserved =

fa] 7]

0x0000000 0 0x0 0

_ sl . |3

4 DS_I ND Deep Sleep Indicator Contro

0O DS_IND sigHaGWweh!| cibie@t h s
Powedlomwn and SYSETM SLEEP

1 DS_I ND sigbaeWhed |citbhept h s
Powedlmwn and SYSETM SLEEP

0 SWRST

nternal asbfvatesenthbit

|
0O Normal operation
1

I nternal soft reset is ap
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System Control Unit - SCU
1.2.4WSER Wakeup Source Enable Register

Enabl e wakeup source SVWEBTEhESMEBR.p Weskeéuwnp thheurces which wildl
chip wakeup should be .enlibyledabhessacthebcordfeepandi ng wakeup
di sables it.

WUER=0x4000_0010

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O
2|2 ulyl 3
Z| & sls
Reserved ol o Reserved = b
alao al i Y
6| o &
0x00000 0|0 0x00 0|0
0x0
: HE : 33 -

13 GPI OFWUE Enabl e wakeup source of GPI
0 Not used for wakeup sourc
1 Enable the wakeup event g

12 GPI OEWUE Enabl e wakeup source of GPI
0O Not used for wakeup sourc
1 Enable the wakeup event g

4 BLEWUE Enabl e wakeup source of BLE
0 Not used for wakeup sourc
1 Enabl e t he wgaekneeurpa teivoennt

3 FRTWUE Enabl e wakeup source of FRT
0O Not used for wakeup sourc
1 Enable the wakeup event g

ABOV Semiconductor \BO\

nwoMmMT SEMICONDUCTOR



System Control Unit - SCU
1.2.5WUSR Wakeup Source Status Register

When thewakesteanpgfbywdleeup stolueyxiedeweti fied by reading thios regi
“1, the related wakeup source i sissilesandédaed wh&r utphe oevdmrt SIC. c IT¢

WUSR=0x4000_0014

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
2| 2 k-]
AL =2 ¢
Reserved nz: o| o Reserved u 'n_: e
ool )
IR o w &
0x00000 0(0]|0 0x00 0|0
0x0
(o]l e) ol O -
- X ol e - x| o«
14 PI NRST Status of wakeup source of

0 No wakeup event

1 Wakeup event was generate
13 GPI OFWU Status of wakeup source of

0 No wakeup event

1 Wakeup event was generate
12 GPI OEWU Status of wakeup source of

0 No wakeup event

1 Wakeup event was generate

u

4 BL EWU Status of wakeup source of
Nod®his bit will be chPBREWUE
by 0’

0O No wakeup event

1 Wakeup event was generate
3 FRTWU Status of wakeup source of

0 No wakeup event

1 Wakeup event was generate
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System Control Unit - SCU

1.2.6 RSER Reset Source Enable Register

The resewhs$acbhr getntee arteeset event, can be sel ectléidn btyh eR SIEiRt rfeig
each reset source, the resettbormagsate gerear atwddliln Wtk @ riarntstf feir g led
reset source, the sasketdwmbddr cee ,eevreantte t he reset event.

RSER=0x4000_0018

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
AR
Reserved °z‘:,°;‘|— 3'5"-%
En.wﬂ ol O >
o S|l s
0x0000000 1/1/0(1]0|0](1
: HHEHBHE
6 Pl NRST External pin reset enable b
0 Reset from this event is
1 Reset from this event is
5 CPURST CPU request reset enabl e bi
No)P@PURST can only-sysgetm.CPL
0 Reset from this event is
1 Reset from this event is
4 SWRST Software reset enable bit
0 Reset from this event i s
1 Reset from this event is
3 WDTRST Watchdog Ti mer reset enabl e
0 Reset from this event i s
1 Reset from this event i s
1 MCKFRST MCLK=32MHz CA{ToAclk) f ai | reset
0 Reset from this event is
1 Reset from this event is
0 LVDRST LVD reset enabl e bit
0 Reset from this event i s
1 Reset from this event i s
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System Control Unit - SCU
1.2.7RSSR Reset Source Status Register

The RSSR shows the reset source infodmatiseds whseamdr égddisdaev e nt
reset doweesnetxkdotst f or corr espWrnidtiinngg r“els"eti nstoourtchee corresponding
Thi sstemghits Begister

RSSR=0x4000_001C

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
ol =
AR
Reserved g%:%l— ol &g
2z 5 a8 2l gl
o S|l s
0x000000 1. 0 0 0 0 0 0 O
. O 0O OO0 O O O
¥ ¥ ¥ ¢ X ¥
7 PORST Power on reset status bit
0 Read : Reset from this ev
Write no effect
1 Read : Reset from this eve
Write Clear the status
6 PI NRST External pin reset status b
0 Read : Reset from this ev
Write no effect
1 Read : Reset from this eve
Write Clear the status
5 CPURST CPU request reset status bi
Not@BURST can only-sysgetm. CPI
0 Read : Reset from this ev
Write no effect
1 Read : Reset from this eve
Write Clear the status
4 SWRST Software reset status bit
0 Read®Res et from this event
Write no effect
1 Read : Reset from this eve
Write Clear the status
3 WDTRST Wat chdog Ti mer reset status
0 Read Reset from this ev
Write no effect
1 ReaidReset from this event
Write Clear the status
1 MCKFRST MCLK Clock fail reset stat
0 Read Reset from this ev
Write no effect
1 Read : Reset from this eve
Wr i tCé ear the status
0 LVDRST LVD reset status bit
0 Read : Reset from this ev
Write no effect
1 Read : Reset from this eve
Write Clear the status
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System Control Unit - SCU

1.2.8PRER1 Peripheral Reset Enable Register 1
The resetpecfi pbaclaev drytcaes dte masked by user setting. PRER r e
event reset. I f the corresponding bit is “1', the pertpderal

specpdriicphearoalecitedp from r es st tchuerernetn ta nodp enraa tnitcan .n

PRER1=0x4000_0020

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 O
° &z
HAEEEERIE
Reserved ool SlEl2%E KNS
00| o w o
4 | 5
o
0x000000 11 0 0 0 1 o0 1
: 333333
7 GP1l OF GP1 OF reset mask
6 GPI OE GPI OE reset mask
4 RFC RF Controller reset mask
3 BLE SLEE BLE Sleep Timer reset mask
2 PORTCON Port controller reset mask
1 FRT FRT Ti mer reset mask
0 SCU System Control Unit reset m
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System Control Unit - SCU

1.2.9PER1 Peripheral Enable Register 1

To use peripheral unit, it should be activated by writoemg “1”
the peripheral will stay in reset state.

Al the peripherals enabled by default. To disable ther,perip
and then the peripheral enter the reset state.

PER1=0x4000_0028

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
° &z
504 2ol 8|
Reserved oo Skl 2 ElE 3
00| o w o
4 | 5
[}
0x000000 11 0 0 0 1 0 1
@] @]
- T Ezzzez e
7 GPIl OF GPI OF function enabl e
6 GPI OE GPI OE function enabl e
4 RFC RF Controller function enab
3 BLE SLEE BLE Sleep Timer function en
2 PORTCON Port controller function en
1 FRT FRT Ti mer function enabl e
0 SCU System Control Unit functio
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System Control Unit - SCU
1.2.10 PCER1 Peripheral Clock Enable Register 1

To use peripheral uni t, its clock should be activated by wr
enabling its clwiclklpprtdtet pepi ppberhy.

To stop the clock of the periphenathenPCERWfLteefgDsSterthanda
peripheral is stopped.

PCER1=0x4000_0030

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
° &z
JEEBEREE
Reserved Tl = g'&-"’IEEg
00| o w o
4 | 5
[}
0x000000 110 0 0 1 0 1
@] @]
: T2z -2z2¢%¢8
7 GPI| OF GPI OF cl ock enabl e
6 GPI OE GPI OE cl ock enabl e
4 RFC RF Controller clock enabl e
3 BLE SLEE BLE Sleep Timer clock enabl
2 PORTCON Port controller clock enabl
1 FRT FRT Timer clock enabl e
0 SCU System Control Unit clock e
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System Control Unit - SCU

1.211 CSCR Clock Source Control Register

The ADKREF has multiple

CSCR reghsegi s theirt

irseg8i ster.

clock sources to generate internal

CSCR=0x4000_0040

31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
2| 3
3| o| 8
o 3 o
Reserved 8 0o 8
m o o]
=) =z w
(2 4
0x0000000 00 10 00
. 2| | E
5 SUBOSCCO Low frequency ceontt@& i aHzZ8)KTAL
4 00X Stop external sub oscill
1X Enable external sub osci
3 RI NGOSCC Low frelgntercriyal ri ng 3a2s. c7HE8)ki
2 0X Stop intesaiall astwdr
1X Enable internal sub osci
1 EOSCCON ExteBR2ANMHz XOAlkr ol , when SYS
0 mo d e
00 Disable external oscill a
01 Enable external oscill at
oscillator
10 Enable external oscill at
11 Reserved
ABOV Semiconductor
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System Control Unit - SCU
1.2.12 SCCR System Clock Control Register

ThADKRBEFRs multiple clock sources to generate internal oper af
SCUCSCR register.

SCCR=0x4000_0044

31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
d_l_|
Reserved a5 %
<23
o
0x00000000 0(1]|0
- AHE
2 CLKDBLSE Clock Doubler Select
(Note 1) 0 Not use clock doubl er
1 Use clock doubler
1 MCLKSEL System(MChosK§l ect register
0 MCLK = RCLK
1 MCLK = External crystal

0 LCLKSEL Low Power Clock Select Regi

0 LCLK = Interna32.riHe®k os
1 LCLK = ExternalB2s dHz8&sc
Note 1 : Clock doubler block must be enabled before setting
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System Control Unit - SCU
1.2.13 CMR Clock Monitoring Register
Internal c¢clock can be moni tsoafepdu shbpyosien.t er nal sub oscill ator
Clock MonitorithgtRegigstserris 16
CMR=0x4000_0048
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
Z| J ZEEII"Q
5 % |38z % 6l 5 &8
8
Reserved x g @ Ol 91 3| Reserved | Q9|3 218
ol ¢ |8/9/9/9 212 2|2
n
® HEIEIE
0x0000 0 0x0 o(o0o|j0|o0 0x0 11001
: g - |E 28 - AHEIE
15 MCLKREC MCLK fail auto recovery
0 MCLK is changed to RINGOS
MCLKFAIL issued
1 MCLK aut o rdecsoavwdrewd i s
11 SOSCEN SOSC(32K XTAL) monitoring e
0 SOSC monitoring disabled
1 SOSC monitoring enabl ed
10 SOSCFI EN SOSC(32K XTAL) fail interru
0 SOSC fail i nterrupt disab
1 SOSC fail interrupt enabl
9 SOSCFAI L SOSC(32K XTAL) fail interru
0 SOSC fail interrupt not o
1 Read SOSC fail interrup
Write Clear pending int
8 SOSCSTS SOSC(32K XTAL) clock status
0 No clock is present on SC
3 MAIl NOSCE External main oscillator (32
0 External main oscillator
1 External main oscillator
2 MAIl NOSCF External mad M oA U)I afteoirl( i r
0 External main oscillator
1 External main oscillator
1 MAIl NOSCF.External main oscillator (32
0 External mai mndoecirlulpat mmot
1 Read External main osci
Write Clear pending int
0 MAIl NOSCS External main oscillator (32
0 Not oscillate
1 External main oscillator
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System Control Unit - SCU

1.2.14 PMUCON1

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16

PMU IP Control Register 1

PRER1=0x4000_0060

15 14 13 12 1 10 9 8|7 6 5 4 3 2 1 0
oo = = z o)
',,‘,',,‘,EE|'° gﬁgﬁglﬁgo'
||II—“E’ Ulgo'mOn.m%
Reserved %59% @ 9 |8 8|l 8ld ok
alalalsl 8 g | 8| elalalo
Zla| 58| e | 2] D@l olol8
oA - Emﬂnoo
Eg =z o 8 o
0x0000 01000x01|000000 1
: HHHEERHERHEHEHEE:
15 NBGR_ST ( NBGR_ST)
(RSV[13]) External -sB@&R tSocfotnt rol bit w
mo d e
14 PBGR_ST (PBGR_ST)
(RSV[12] External -sB@&R tSocfotnt r ol
Not e) Not useldedbecaaski i t i
13 PMU_LDO_ (PMU_LDO_BYPS)
S (RSV[1 PMU LDO Bypass bit
12 DCDC_SET Assignment to "DCDC SET BYP
PS (RSV[ 0 pcbc SET = DCDC PEN
1 After the-Upni siedal DED&r SET
9 I NT_LDO_ DCDC External Load control
8 T (RSV[2 00 Tucrorf f
01 100 uA
10 400 UuA
11 500 UuA
6 PMU_LDO_ PMU LPoQveEnabl e when SYSTEM ¢
0 Di sabl e
1 Enabl e
5 PBGR_PEN PMU BBRweBnabl e when SYSTEM ¢
0 Di sabl e
1 Enabl e
4 DCDC_LDO DCDC Internal LDO PEN when
N 0 Di sabl e
1 Enabl e
3 DCDC_PEN DCDConvePavwer Enabl e when SY
mo d e
0 Di sabl e
1 Enabl e
2 DCDC_BOB DCGDC Converter Mode Selectic¢
mo d e
0 Buck Mode
1 Reserved
1 DCDC_PSW PSW Mode Sel eScYtSiToEENM wshLeElEP mo
0 ONT 00 Short
01 LDO Connect
10 DCDC Connect
11 Open
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System Control Unit - SCU

1.2.15 ACUCON ACU Control Register

PRER1=0x4000_0074

3130292827262524‘2322212019181716'1514131211109876543210
=
4 Zl Z|Z|l |l 2
OE 8 I.IJI I.IJI mlglbl_ll
Reserved Al o 2123 &l o
(4 a n.n.n.mn
N[ ™| «— |
-l
0x000000 0 10 1 0|1
- AHERAHHEEE
8 POC POC ®Salg for AC&mocon
Nofdhi s Pin must be HI-dooHvmwh ¢
7 RESET RESET Signal AfCdr remocon
Low Active
6 LDO_CONT ACU L®OWt put tri mming
5
4 2P3V _EN ACU LDO output 2.3V mode
3 1P8V _EN ACU LDO output 1.8V mode
2 1P5V_EN ACU LDO output 1.5V mode
1 BYPASS ACU LDO Bypass
0 LDO PEN ACU LDO enable control
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System Control Unit - SCU

1.2.16 BLECON BLE Control Register

PRER1=0x4000_007C

31 30292827262524|232221 2019181716'1514131211 10 9 8|7 6 5 4 3 2 1 0
[¢]

w

'xl

Reserved o

=)

X

=

0x00000000 0

z

0 WKUP REQ Wakeup Signal for BLE Sl eep
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System Control Unit

- SCU

1.2.17 EMODR

External
Thi s

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

Mo d e
r eghistt erre giss t8er .

External Mode Status Register

Status

Register

sthoomsi rex.t er nal

15 14 13 12 11 10 9 8 |7

mode pin

status

EMODR=0x4000_0084

6 5§ 4 3 2 1 0

y 3 s
o Reserved 0 Q
[T w m
™=
0x0000000
(@] (] (@]
4 - 4 4
31 FPGA 0 : ASI C, 1 FPGA
4 TEST EN TEST EN pin |l evel
3 BOOT BOOT pin evel
0 BOOT[ 3] = PFJ[ 3]
BOOT[ 2] = PFJ[ 2]
BOOT[ 1] = PEJ[ 6]
BOOT[ 0] = PE[ 5]
TEST EN PF[ 3] PE[ 6] Chip Typ PWR mode
0 0 0 Nor mal Buck
0 0 1 Debug
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System Control Unit - SCU
1.2.18 MCCR1 Miscellaneous Clock Control Register 1

The ADKREF can drive the clock from internal MGCh Kt ct @egiks weé tt h

MCCR1=0x4000_0090

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
-
b 2
Reserved > >
[e) [e]
o o
0x000000 0x1 0x00
9 PORTSEL PORT E/ F DEBOUNCE Clock sou
8 00 MCLK (AHB <cl ock)
01 PCLK ( APB clock )
10 SUB Clock (32.768kHz)
11 Reserved
7 PORTDI V PORT E/ F DEBOUNCE Clock N d
0 8’ h Clock disabl ed
8" hl PORT E/F DEBOUNCE <c¢cl oclk
8" h2 PORT E/F DEBOUNCE <c¢l oc
8’ h3 PORT E/ F DEBOUNCE <cl ocl
8" h4d PORT E/ F DEBOUNCE <cl ocl
8" h5 PORT E/F DEBOUNCE <c¢cl oc
8" hé PORT E/F DEBOUNCE <c¢cl oc
Def alPORT E/ F DEBOUNCE <cl ocl
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System Control Unit - SCU

1.2.19 SWREG Al waoyns SW Regi ster

PRER1=0x4000_00B4

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

SW_REG1

0x00000000

RW

31 SW_REGI
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Port Control Unit - PCU

CHAPTER2. PORT CONTROL U&I T (|
GPI O
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Port Control Unit - PCU

2.1 OVERVIEW

PCU(Port Control Unit)asomerows the external I / Os
A Set external signal directions of each pins
A Set interrupt trigger mode for each pins
A Set intempdhalownulrlegi ster control and open drain cont
APB BUS p PORT
CONTROL +
= FUNCTION PA/PB/PC
Function /OS emmdp|  MUX > opepr [¢ P PORTs
—}INTERRUPT' I
NVIC ¢ CONTROL
Figure 2.1. Block Diagram
VDDIO
Pu-lp Enal d
VDDIO VDDIO

O
IR TTRIT, S—

PIN

FunctiDobhp
Funcfli4unt p

Anal og Di
d $ 4
Debounce
Logic

Debou@Geen

Anal og

nput

Figure 2.2. 1/0 Port Block Diagram
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Port Control Unit

- PCU

2.2 REGISTERS

Theashe addP€@ks Gd&h 100 c k40i0€10 0 B .

Table 2.1 Base Address of Port

PORT NAME ADDRESS RANGE SIZE (Bytes) DESCRIPTION
PA 0x400000x400FF1 256 Gener al Port A
PB 0x400000x400Q06F1 256 Gener al Port B
PC 0x40Q060x40QFF1 256 Gener al Port C
PE 0x 40030490 x 256 Gener al Port E
PF 0x 4008060 x 256 General Port F
Table 2.2 PCU & GPIO Register Map
NAME OFFSET | TYPE DESCRIPTION RESET VALUE
PnMOD O0x00 RW Register -
PnTYP 0004 RW put Type Selection R 0x00000
PnAFSRO0 0R 08 RW ernative Function Se -
PnPUPD 0Rao RW p/ down Resistor g 0x00000O0
PnINDR 0pa4 RO u Data Register -
PnOUTDR 00as RW put Data Register 0x00000O0
PnBSR orac wo put Bit Set Register] 0x00000
PnBCR oRQo wo put Bit Clear Registf 0x00000
PnOUTDMSK ona4 RW put Data Mask Registf 0x00000
PnDBCR 0p@2s8 RW ounce Control Registf] 0x00000
PnlER 0x004 RW rupt Enable Regist] 0x00000
PnISR 0x00{ RW rupt Status Regist] 0x00000
PnICR 0x00] RW rrupt Control Regis 0x00000
N o B)e
1Where n A, B, C

2Except, ot arldget

v al/RIBEA PSRBAPBUMPAEDB DBrCeRg i st er
OX0ABXYO0022A0XO®MDX 0,00r8espectively.
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Port Control Unit - PCU

2.2.1Pn.MOD Port n Mode Register

I nput or output c obmatcrholpionf ceaanc hb ep ocrotn fpiignur Aldt esnanippé Rpamct oo
n Mode Refgebster ¢agi stFAr t o

PA.MOD=0x4000_1000, PC.MOD=0x4000_1200, PF.MOD=0x4000_0500

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

N~ o n < (3] N -~ o

a a a a a a a a

Reserved o o o o o o o o
= = = = = = = =

0x0000 00 00 00 00 00 00 00 00

- RW RW RW RW RW RW RW RW

PB.MOD=0x4000_1100

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
N~ o 0n <t (3] N - o

a a a a a a a a

Reserved o o o o o o o o

= = = = = = = =

0x0000 00 00 00 00 00 00 10 10

PE.MOD=0x4000_0400

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

N~ © wn <t [} N - o
a a a a a a a | a
Reserved o o o o o o o o
= = = = = = = =
0x0000 00 00 10 00 00 00 00 10
- RW RW RW RW RW RW RW RW
2x+ MODEXx rt n Mode Sel d&tion bits, X .

1 Il nput mode

2

Al ternative function mode
Reserved

Po
00
X 01 Output mode
10
11

2.2.2Pn.TYP Port n Output Type Selection Register

Pusphul | oO@Oppatt aciunt put contr ol of each port pin.

ABOV Semiconductor \BO\
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Port Control Unit

- PCU

PorOunput Typ&ReGels8etrtosegi ster. (n

PA.TYP=0x4000_1004, PB.TYP=0x4000_1104, PC.TYP=0x4000_1204
PE.TYP=0x4000_0404, PF.TYP=0x4000_0504

= A to

F)

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
Nl O WOFT| O N | O
[ T« O I« W O Y o T Y O Y« M I = Y
Reserved > > > > >| >| >| >
Fl R F|FFF|FF
0x0000 0 0 0 0 0 0 0O
- REizaaocoe
X TYPX Port n Output Type7 Selection bi
0 Pusphul |l output
1 Opedirain output
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Port Control Unit

- PCU

2.2.3PA.AFSR

AporAtl t er nat i sel damgits toar .

Port A Alternative Function Selection Register

Th

canmatar aint « efunctionality.
PomAl ternative

i s register

matgh e brporste.t,t Pelo@ewi se

Functi drmB 25ietl eceé giosnt Rre.gi ster 0

PA.AFSR=0x4000_1008

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
AFSR7 AFSR6 AFSR5 AFSR4 AFSR3 AFSR2 AFSR1 AFSRO
0000 0000 0000 0000 0000 0000 0000 0000
RW RW RW RW RW RW RW RW

4 x + AF Bx Port A Alternative Function Sel

3 0000 Alternative Function 0 (AF

4 x 0001 Alternative Function 1 (AF
0010 Alternative Function 2 (AF
0011 Alternative Function 3 (AF
0100 Alternative Function 4 (AF
0101 Alternative Function 5 (AF
0110 Alternative Function 6 (AF
0111 Alternative Function 7 (AF
1000 Alternative Function 8 (AF
1001 Alternative Function 9 (AF
1010 Alternative Function 10 (/4
1011 Alternative Function 11 (A
1100 Alternative Function 12 (/
1101 Alternative Function 13 (F#
1110 Alternative Function 14 (/
1111 Key SCAN Function Mode

2.2.4PB.AFSR Port B Alternative Function Selection Register

BporAtl t ernati sel damgit s toear . Truisst rbeeg issette rp riomighrel ypob e f adr@e hpowi s €
can't guasafiueeti onal ity.
ABOV Semiconductor
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Port Control Unit - PCU

PomAl ternative FungitstdeBr2sietd ece g iont KRre.

PB.AFSR =0x4000_1108

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

AFSR7 AFSR6 AFSR5 AFSR4 AFSR3 AFSR2 AFSR1 AFSRO
0000 0000 0000 0000 0000 0000 1011 1011
RW RW RW RW RW RW RW RW
4x+ AFSRX Port A Alternative Function Sel
3 0000 Alternative Function O (BF
4 x 0001 Alternative Function 1 (BF
0010 Alternative Function 2 (BF
0011 Alternative Function 3 (BF
0100 Alternative Function 4 (BF
0101 Alternative Function 5 (BF
0110 Alternative Function 6 (BF
0111 Alternative Function 7 (BF
1000 Alternative Function 8 (BF
1001 Alternative Function 9 (BF
1010 Alternati vel BFRUINOC)ti on 10
1011 Alternative Function 11 (E
1100 Alternative Function 12 (E
1101 Alternative Function 13 (E
1110 Alternative Function 14 (E
1111 Key SCAN Function Mode
2.25PC.AFSR Port C Alternative Function Selection Register
CporAtl t er nat i geel éFauengcitstoenr . Thi s register must be set properly
guar aint ®efunctionality.

PomAl ternative Functi dmB25ielegc¢ sitem. Regi ster 0
PC.AFSR =0x4000_1208
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Port Control Unit - PCU

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

Resrved Resrved Resrved AFSR4 AFSR3 AFSR2 Resrved Resrved
0000 0000 0000 0000 0000 0000 0000 0000
RW RW RW RW RW RW RW RW
4x+ AFSRX Port A Alternative Function Sel
3 0000 Alternative Function 0 (CF
4 X 0001 Alternative Function 1 (CF
0010 Alternative Function 2 (CF
0011 Alternative Function 3 (CF
0100 Alternative Function 4 (CF
0101 Alternative Function 5 (CF
0110 Reserved
0111 Reserved
1000 Reserved
1001 Reserved
1010 Reserved
1011 Reserved
1100 Reserved
1101 Reserved
1110 Reserved
1111 Key SCAN Function Mode
2.2.6 PE.AFSR Port E Alternative Function Selection Register
EporAtl t er nat i geel eFauengcit s toenr . This register must be set properly
guar ainteefunctionality.

PomAl ternative Functi drm25ietl eceé giosit kregi ster 0
PE.AFSR =0x4000_0408

‘3130292827262524‘23222120191817161514131211 10 9 8‘7 6 5 4 3 2 1 0‘
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Port Control Unit - PCU

Reserved AFSR6 AFSR5 AFSR4 AFSR3 AFSR2 AFSR1 Reserved
0000 1100 0000 0000 0000 0000 0000 0000
RW RW RW RW RW RW RW RW
4x+ AFSRXx Port A Alternative Function Sel
3 0000 Alternative Function 0 (EF
4 x 0001 Alternative Function 1 (EF
0010 Alternative Function 2 (EF
0011 Alternative Function 3 (EF
0100 Alternative Function 4 (EF
0101 Alternative Function 5 (EF
0110 Alternative Function 6 (EF
0111 Alternative Function 7 (EF
1000 Alternative Function 8 (EF
1001 Alternative Function 9 (EF
1010 Alternati ve(l BFRUInOC)t i on 10
1011 Alternative Function 11 (E
1100 Alternative Function 12 (E
1101 Reserved
1110 Reserved
1111 Key SCAN Function Mode
Not es)
1. AFSR1 and AFSR2 wuse only Key SCAN Function Mode
2.2.7PF.AFSR Port F Alternative Function Selection Register
EporAtl t er nat i geel éFawengcitstoenr . Thi s register must be set properly
guar aint ®efunctionality.

PomAl ternative Functi drm 25ietl eceé giosit kregi ster 0
PB.AFSR =0x4000_0408

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

Reserved Reserved Reserved Reserved AFSR3 AFSR2 AFSR1 AFSRO0
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Port Control Unit - PCU

0000 0000 | 0000 0000 | 0000 0000 | 0000 0000
RW RW | Rw RW | Rw RW | Rw RW
4x+ AFSRXx Port A Alternative Function Sel
3 0000 Alternative Function 0 (EF
4 x 0001 Alternative Function 1 (EF
0010 Alternative Function 2 (EF
0011 Alternative Function 3 (EF
0100 Alternative Function 4 (EF
0101 Alternative Function 5 (EF
0110 Alternative Function 6 (EF
0111 Alternative Function 7 (EF
1000 Alternative Function 8 (EF
1001 Alternative Function 9 (EF
1010 Alternati ve(l BFFRUInOC)t i on 10
1011 Alternative Function 11 (E
1100 Alternative Function 12 (E
1101 Reserved
1110 Reserved
1111 Key SCAN Function Mode
2.2.8Pn.PUPD Port n Pull-up/down Resistor Selection Register

Every piporitn kthiepeurp dloivesi st or which can begdoomd.i gured by PnPL
Port -uapPdbWwn Resistor Sethiecti éqpi Redi sdbeF) i s

PA.PUPD=0x4000_1010, PB.PUPD=0x4000_1110, PC.PUPD=0x4000_1210
PE.PUPD=0x4000_0410, PF.PUPD=0x4000_0510

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

N~ © [Ye] < (22 N -~ [=

[a] [a] [a] [a] [a] [a) [a] [a]

Reserved 5| 5| 5| 53| 5| 5| 5] 5
o o o o o o o o

0x0000 0 00 00 00 | 0O 00 00 00

- RW RW RW RW RW RW RW RW
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Port Control Unit - PCU

2x+ PUPDX Port -unpPdbliwn Resistor Slefl ecti ol
1 00 Disabluep/pduown resistor
2 x 01 Enabl eppulelsi stor
10 Enabl e@dopuwl Iresi stor
Pu-d bwmnesienabl e i s valid for
Potr E and F ddowh haséspoll
pullp resistor.
11 Enabl e high driving strengt
Not es)
1. Thappubkbi stPF3o0f sPREQtomatically disabled regardless of th
configured as the alternative function for xtal ( XI' N, XOUT, !
2.2.9Pn.INDR Port n Input Data Register

Each pinatesetans be read in the PohNDBarrtegimwmateirve Emedej ft héaerp
detected i nrediestPed NDR

Port n I nputi ®hitta Re@i stek.t o F)

PA.INDR=0x4000_1014, PB.INDR=0x4000_1114, PC.INDR=0x4000_1214
PE.INDR=0x4000_0414, PF.INDR=0x4000_0514

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
Nl O O IO N| «~| O

Reserved AEEEEEEE

eserve z|z|z|z|2|2| 2|z

0x000000 0 0 0 0 0 0 0O

O O @]

¥ ¥ ¥ & ¥ X &

X I NIXR Port n I nput 7Data bit, X . 0 to
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Port Control Unit - PCU

2210 Pn.OUTDR Port n Output Data Register
When the pin is set as output and GPI O mode, the pin output |
Port n Output 8haitta rRfeggiissttderrt o sF)

PA.OUTDR=0x4000_1018, PB.OUTDR=0x4000_1118, PC.OUTDR=0x4000_1218
PE.OUTDR=0x4000_0418, PF.OUTDR=0x4000_0518

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 O
NI O WO O N | O
X @ K Bl 6l |
olo|lolaloolo|lo
Reserved FlEFl |||
=Y =Y =Y =N =N =N = )
000 0|00 O|O
0x000000 0 0 0
- REizzazaee

X OUTDRx PorOunhpwtt a bi¥¥, x: 0 to
The OUTDR bits can be individu:
PnBSR/ PnBCR register.

2211 Pn.BSR Port n Output Bit Set Register

PnBSR is a register for control each bit of PnOUTDRGgr ébgitstodr .
PnOUTDR to ‘1. Writing ‘0’ in this register has no effect.
Port n Output BBibti tSeat€d gResg idgtteor Fi)s

PA.BSR=0x4000_101C, PB.BSR=0x4000_111C, PC.BSR=0x4000_121C
PE.BSR=0x4000_041C, PF.BSR=0x4000_051C

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
N~ [{] n < ™| N - | ©
AN A A A A
Reserved N DO Ol O V| BN
0| o oo b o0 oo
0x000000 0 0 0 0 0 0 0O
O O O O OO OO
- 2
X BSRXx Port n Output7. S8heliet bixs @&rto
0x00.

0 No effect

1 Set the corresponding OUTDR
to 0)
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Port Control Unit - PCU

2212 Pn.BCR Port n Output Bit Clear Register

PnBCR is a register for rceoqitgtodr .eaWrhi thiing od ‘PIN"OUTNDRo

t

he

spec

PnOUTDR to “0'. Writing “0" in this register has no effect.

Port n OQltgratg i BiBtert i s€é i st &rt o F)

PA.BCR=0x4000_1020, PB.BCR=0x4000_1120, PC.BCR=0x4000_1220
PE.BCR=0x4000_0420, PF.BCR=0x4000_0520

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
NI O WO O N | O
¥ o ol e ol ol e e
Reserved QO OO O|O| OO
O OO0 MO o oo
0x000000 0 0 0 0 0 0 0O
O 00O OO OO
- = ===2=2=2=2=
X B CRXx Port n Output 7CIl daeskibjts: ade:
0x00.

0 No effect

1 Clear the corresponding OUT
cleared to 0)

2213 Pn.OUTDMSK Port n Output Data Mask Register

PnOUTDMSK is a register for protection each bit opr POCUT DR

corresponfdiPngOWTIOR.0 Writings' Qhmaskedi s register
Port n Output Dat8dhi Mask gReq ids tt ®er Fi)s

PA.OUTDMSK=0x4000_1024, PB.OUTDMSK=0x4000_1124, PC.OUTDMSK=0x4000_1224
PE.OUTDMSK=0x4000_0424, PF.OUTDMSK=0x4000_0524

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8 (7 6 5 4 3 2

-

Reserved

0x000000

RW © | OUTDMSK?7
RW © | OUTDMSK6
RW © | OUTDMSKS5
RW © | OUTDMSK4
RW © | OUTDMSK3
RW © | OUTDMSK2
RW © | OUTDMSK1
RW © | OUTDMSKO |°

X OUTDMS Por t n Out put Daf.a Mask bit,

X

X 0 Unmask. The corresponding

o

1 Mask. The corresponding OUT
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Port Control Unit - PCU
2214 Pn.DBCR Port n Debounce Control Register

Port n Debounce iGbmntr olegiRmsgiesA etro E

PA.DBCR=0x4000_1028, PB.DBCR=0x4000_1128, PC.DBCR=0x4000_1228
PE.DBCR=0x4000_0428, PF.DBCR=0x4000_0528

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
N OO T O N| | O
Z2 2| 2| 2| 2| Z2| Z2| 2
Reserved AR
ola|lo|a|alalalo
0x000000 0 0 0 0 0 0 0 O
- AR R R EEE
X DB E Nx Port n Debounce Enable bit, X :
0 Di sable debounce filter
1 Enabl e debounce filter
Not es)
1 Leel is not detected on an enabled pin three or more times
noi

se.
2. The porcdontsbhomiuhdebe diesmthd reidhnedeqtf hsel @ ep mode.

2215 Pn.ER PORT n Interrupt Enable Register

The entire pin can be an exttheerdmgeal tirn tgegrerru pitee el rutpe i gaghedt hi of
supported. The interrupt mode can be configured by setting Pl

PA.IER=0x4000_102C, PB.IER=0x4000_112C, PC.IER =0x4000_122C
PE.IER =0x4000_042C, PF.IER =0x4000_052C

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

Reserved PIE7 | PIE6 | PIE5S | PIE4 | PIE3 | PIE2 | PIE1 | PIEO

0x0000 00 00 00 00 00 00 00 00
- RW RW RW RW RW RW RW RW

Pl En Pin interrupt enable
OO0 Il nterrupt disabled
01 Enable interrupt as |l evel
10 Reserved
11 Enabl e interrupt as edge
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Port Control Unit - PCU

2216 Pn.ISR PORT n Interrupt Status Register
When an interrupt is delivered to the CPU, the interrupt sta
wi || report a sawnrdce piympeofofi ntnedrerruptpt .

PA.ISR=0x4000_1030, PB. ISR =0x4000_1130, PC. ISR =0x4000_1230
PE. ISR =0x4000_0430, PF. ISR =0x4000_0530
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

Reserved PIS7 | PIS6 | PIS5 | PIS4 | PIS3 | PIS2 | PIS1 | PISO

0x00 00 00 00 00 00 00 00 00
- RW RW RW RW RW RW RW RW

Pl Sn Pin interrupt status
00 No interrupt event
0Ol Low | evel interrupt or F

present
10 High il ewvetrupt or rising
present

11 Both of rising and fallin
in edge trigger interrupt
Not available in level tr
2217 Pn.ICR PORT n Interrupt Control Register

Interrumptintmmode regi ster.

PA.ICR=0x4000_1034, PB. ICR =0x4000_1134, PC. ICR =0x4000_1234
PE. ICR =0x4000_0434, PF. ICR =0x4000_0534

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

Reserved PIC7 | PIC6 | PIC5 | PIC4 | PIC3 | PIC2 | PIC1 | PICO

0x0000 00 00 00 00 00 00 00 00
- RW RW RW RW RW RW RW RW

Pl Cn Pin interrupt mode
00 Prohibit external interru
01l Low | evel interrupt or Fa
10 Hi gh ilretveerlr upt or ri si
11

n
Both of rising and fall
t

9
i
Not support for level r

n
i
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Port Control Unit - PCU
2.3 FUNCTION PORT ASSIGNMENT
PORT A Alternative Function
PA[ 0] PA[ 1] PA[ 2] PA[ 3] PA[ 4] PA[ 5] PA[ 6] PA[ 7]
AFO UARTO_ | UARTO | UARTO | UARTO_ | UARTO_R UARTO _T UARTO_R UARTO _T
D D D D
AF1 UARTO | UARTO | UARTO | UARTO | UARTO_d UARTO_R UARTO_d UARTO _R
S S S S
AF2l UART1 | UART1 | UART1 | UART1_ |UART1_R UART1_TUART1_R UART1_T
D D D D
AF3 12co s/ 12co _s| 12co _s| 12co _s| 12co_s| 12c0_S| 12co_Ss| 12co_s
AF4 12c1 s/l 12c1 _s| 12c1 s/ 12c1 _s| 12c1 _s| 12c1 _s| 12c1_s| 12c1_s
AFs5| sPI 0 ¢ SPIO 9 SPIO M{SPIO M| SPIOo _C| SPIO S SPI 0O M({ SPIO_ M
AF6 SPI1 C SPI'1l g SPI1 M{SPI1 M SPI'1 _C SPI'1l _§ SPI'2 M SPI'1 M
AF7 TI MER_| TI MER_| TIMER_| TI MER_| TI MER_H| TI MER_H| TI MER_HK TI MER_
MO M1 M2 M3 MO M1 M2 M3
AF8 TI MER_| TIMER_| TIMER_| TIMER_| TIMER_QTIMER_qTIMER_QTI MER_(
PO P1 P2 P3 0 1 2 3
AF 9 P WMP P WMN DDAC_P| DDAC_P P WMP P WMN DDAC_PV DDAC_PV
MH ML H L
AF1 QDECO_| QDECO_| QDECO_| QDECO_| QDECO_| QDECO_| QDECO_| QDECO _
0
AF 1 SWTCK S WD SWTCK S WD SWTCK S WD SWTCK S WD
1
AF1 DS_I NI DS_I NI DS_I N DS_|I N[ WAKEUP | WAKEUP | WAKEUP | WAKEUP |
2 EQ EQ EQ EQ
AF1l DEBUGO DEBUG1l] DEBUG2 DEBUGS3 DEBUG4 DEBUGS5 DEBUG®6 DEBUG?7
3
AF1 UART1 | UART1 | UART1_ | UART1_ _|UART1_QUART1_RUART1_dQUART1_H
4 S S S S
PORT B Alternative Function
PB[ 0] PB[ 1] PB[ 2] PB[ 3] PB[ 4] PB[ 5] PB[ 6] PB[ 7]
AFO UARTO _|UARTO_T UARTO_|UARTO_T UARTO_|UARTO _T UARTO_|UARTO _T
D D D D
AF1] UART0O QUARTO HUARTO QUARTO HUARTO dQUARTO HUARTO QUARTO H
AF2 UART1_ |UART1_T UART1_|UART1_T UART1_|UART1 _ 1 UART1_|UART1 T
D D D D
AF3 1 2C0 S| 1 2C0_S| 1 2C0_S| I 2C0_S| I 2C0_Ss| I 2Cc0_s| I 2c0o0_s| I 2co0_s
AF4 12C1 S| 12C1 Ss| I1'2C1 s I'2C1 _s| 12C1 s I2C1 _s| 1 2C1 s 1 2¢C1_s
AF5 SPI O C SPI 0O § SPI O M| SPIO M SPI O C SPI O § SPI O M{ SPI 0O M
AF6 SPI1 C SPI'1l § SPI'1 M| SPI'1 M SPI'1 C SPI'1 § SPI'1 M{SPI'1 M
AF7 TI MER_| TIMER_| TIMER_| TIMER_| TIMER_| TI MER_| TI MER_I| TI MER_
MO M1 M2 M3 MO M1 M2 M3
AF8 TI MER_(TIMER_(JQTIMER_(TIMER_(qTIMER_QTIMER_(TIMER_QTI MER_(
0 1 2 3 0 1 2 3
AF9 P WMP P WMN DDAC_P| DDAC_P P WMP P WMN DDAC_P| DDAC_P
MH ML MH ML
AF1 QDECO_| QDECO_| QDECO_| QDECO_| QDECO_| QDECO_| QDECO_| QDECO _
0
AF1 SWT CK S WD SWT CK S WD SWT CK S WD SWT CK S WD
1
AF1 CLK_OUl CLK_OUl CLK_OUl CLK_OUl CLK_OUl CLK_OUl CLK_OUl CcLK_ou
2
AF1 DEBUG?Y7 DEBUG®G DEBUGS5 DEBUGA4 DEBUG3 DEBUG2 DEBUG1 DEBUGO
3
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Port Control Unit

PCU

AF1l] UART1_QUART1_HUART1_(UART1_HUART1_(QUART1_HUART1_qQUART1_H
4
PORT C Alternative Function
PC[ 0] PC[ 1] PC[ 2] PC[ 3] PC[ 4] PC[ 5] PC[ 6] PC[ 7]
AFO I R_CGI| IR _CGI| I R_cCGI
AF1 I R_COM IR _COM I R_COM
AF2 DMI CL| DMI CL| DMI _CL
AF3 DMI LR(DMI LR(CDMI LR(
AF 4 DMI DA| DMI DA| DMI DA
AF5 ACU RS]1 ACU RS]T ACU RS
AF 6
AF7
AF 8
AF9
AF 1 (
AF1]
AF 1]
AF 1]
AF 14
PORT E Alternative Function
PE[ 0] PE[1] PE[ 2 PE[ 3] PE[ 4] PE[ 5] PE[ 6] PE[ 7]
AFO UARTO R| UARTO T| UARTO_ R| UARTO T
AF1 UARTO C| UARTO_ R| UARTO C| UARTO _R
AF2 UART1 R| UART1 T| UART1 R| UART1 T
AF3 1 2C0 _ S¢{( 1 2C0 _SI 1 2C0_S 1 2C0_ ST
AF 4 |l 2C1 _Sq¢ 12cCc1 s 12cCc1_s 1 2C1 s
AF5 SPI O _Cll SPlO_ S| sPl 0 _Md SPI O _ MI
AF6 SPI'1 _Ccll SPli1 s| spPl1 Md SPlI 1 ™I
AF7 TI MER P\ TIMER P\V\TIMER P\TIMER_ P
AFS8 TI MER _C|/TIMER C|J/TIMER C|TIMER_C
AF9 P WMP P WMN DDAC _PW]| DDAC_PW
AF 1 ( QDECO 4 QDECO _H§ QDECO A QDECO ¥
AF 1] | R_CGlI I R_COM | R_CGlI |l R_COM
AF1] DS | ND DS | ND DS | ND DS | ND
AF 1]
AF 14
PORT F Alternative Function
PF[ 0] PF[ 1] PF[ 2] PF[ 3] PF[ 4 PF[ 5 PF[ 6 PF[ 7
AF0| UARTO R] UARTO T| UARTO R| UARTO T
AF1| UARTO C| UARTO R| UARTO C| UARTO_R
AF2| UART1 R] UART1 T| UART1 R| UART1 T
AF3 |1 2C0 S( 1 2C0 S[ 1 2C0_S( 1 2C0 _SQ
AF 4 | 2C1 S( | 2C1 _s@ 1 2C1l S( 12C1l _SQ
AF5 SPI1 0 _c| SPI 0O _S{Y SPI O _MO SPIO M
AF 6 SP1 1 _c\ SPI1 Sy SPl1 MO SPl1 Ml
AF7| TI MER PV TI MER PV TI MER PV TI MER_ PV
AF8| TIMER C4 TIMER _C/4 TIMER _C/4 TI MER_C/
AF9 P WMP P WMN DDAC_PWN DDAC P W\
AF1 QDECO A OQDECO _EH OQDECO A OQDECO _H
AF1 I R_CGI| | R _COMH I R_CGII| 1 R_COMH
AF1]WAKEUP R WAKEUP R WAKEUP R WAKEUP R
AF1
AF 14
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Core System Register

CHAPTER3. CORE SYSTEM REGI STE

ABOV Semiconductor ‘ \BO\

TN/ oMmT SEMICONDUCTOR



Core System Register

3.1 OVERVIEW

CSR Block (=Core System-Rfefgi dd ma i@ gealsoticke riers epfof wedropnawer and s
several featurenapli kemaphantedhs amel debug out put muxing.
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Core System Register

3.2 REGISTERS

The base AMARE sSsy sotfem Re@xBOB®O and regi ster Tmdfleis described i

Table 3.1 SCU Register Map

Name Offset R/W Description Reset
PCER1 0x000 R/ W[{Peripheral <c¢clock enab 0x00078
PRER1 0x000 R/ W|[Peripheral reset regi 0x00078
PER1 0x001 R/ W|[Peripheral enable regi 0x00078
MCCR1 0x002 R/ W|Mi scel | Glneecoku sContr ol rg 0Ox00000
MCCR2 0x002 R/ W|Mi scel | Glneecoku sContr ol rg 0Ox00000
MCCR3 0x002 R/ W|Mi scel | Glneecoku sContr ol rg 0Ox00000
MCCR4 0x002 R/ W|Mi scel | Glneecoku sContr ol rg 0Ox00000
MCCR5 0x003 R/ W|[Mi scel | @lnecwkisControl rg 0x00000
BLECLK 0x004 R/ W|BLE Clock Setting regi 0x00000
CLKDBLCON 0x005 R/ W|Cl ock Doubler Control 0Ox00000O
COR 0x006 R/ W|[Cl ock Output Control r 0x00000
REMAP 0x007 R/ W| REMAP Regi ster 0Ox00000O0
ARMSYSTICK 0x008 R/ W|ARM System TICK Contro 0Ox00000O
ROMPAT_VALID 0x009 R/ W|ROM Patch Valid Regi st 0Ox00000O
ROMPAT_ADDRO 0x00A R/ W|ROM P aAtdedlir ess Regi ster 0Ox00000O
ROMPAT_DATA0 OxO00A R/ W[ROM Patch Data Registe 0x00000
ROMPAT_ADDR1 0OxO00A R/ W[ROM Patch Address Regi 0x00000
ROMPAT_DATA1 OxO00A R/ W[ROM Patch Data Registe 0x00000
ROMPAT_ADDR2 0x00B R/ W|ROM PoaAtdedlr ess Regi ster 0x00000
ROMPAT_DATA2 0x00B R/ W|[ROM Patch Data Registe 0x00000
ROMPAT_ADDR3 0x00B R/ W|ROM Patch Address Regi 0x00000
ROMPAT_DATA3 0x00B R/ W|ROM Patch Data Registe 0x00000
ROMPAT_ADDR4 0x00C R/ W| ROM PaAtdcdlr ess Regi ster 0x00000
ROMPAT_DATA4 0x00C R/ W|ROM Patch Data Registe 0x00000
ROMPAT_ADDR5 0x00C R/ W|ROM Patch Address Regi 0x00000
ROMPAT_DATAS 0x00C R/ W|ROM Patch Data Registe 0x00000
ROMPAT_ADDR®6 0x00D R/ W|ROM PoaAtdedlr ess Regi ster O0x00000O0
ROMPAT_DATA6 0x00D R/ W|ROM Patch Data Registe 0x00000
ROMPAT_ADDR?7 0x00D R/ W[ROM Patch Address Regi 0x00000
ROMPAT_DATA7 0x00D R/ W|[ROM Patch Data Registe 0x00000
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Core System Register

3.2.1PCER1 Peripheral Clock Enable Register 1
To use peripheral uni t, its clock should be activated by wr
enabling its c¢clock, the peripheral won’'t operate properly.

To stop the clock of the pepopltebat unithewPiCERO/ Q' tegt beec(
peripheral is stopped.

PCER1=0x4000_3000

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
o 3 ulelel | 3 lalelelsl3 5ol sl 2 85| 8 .
AR EHER G EER R EEHEEEHHEEEEEHHEEE
El< g Y nlon é 0 g g é S %515 S E =l a|a|Z| 2| 2|2 S ola|g|o
0o/j0|0|O0O|0O|jO0O|]O0O|O0|0|O0]|0O 0x0 1/1/({1|]1]0|]0|0]j]0|j0O|0O|O0O|O0O|O0]|]O0O|O0O|1T]|1T]|1]1
Z 22| E|E|E| 2| 2|2\ 2|8 Z E|£ 2|2 2|2 E EEEEEEEEEEEE

31 TRNG Bl ock Clock enabl e

30 ADC Bl ock Clock enabl e

29 |1 2C1 Bl ock Clock enabl e

28 1 2CO0 Bl ock Clock enabl e

27 SPIl1 Bl ock Clock enabl e

26 SPI1O Bl ock Clock enabl e

24 BLE Bl ock Clock enabl e

23 UARTI1 Bl ock Clock enabl e

22 UARTO Bl ock Clock enabl e

21 | R Bl ock Clock enabl e

18 GPI OD Bl ock Clock enabl e

17 GPI OC Bl ock Clock enabl e

16 GPI OB Bl ock Clock enabl e

15 GPI OA Bl ock Clock enabl e

14 KEY SCAN Block Clock enabl e

13 DMI Bl ock Clock enabl e

12 QEI Bl ock Clock enabl e

11 TI MER7 Bl ock Clock enabl e

10 DDAC Bl ock Clock enabl e

9 P WM Bl ock Clock enabl e

8 TI MER3 Bl ock Clock enabl e

7 TI MER?2 Bl ock Clock enabl e

6 TI MER1 Bl ock Clock enabl e

5 TI MERO Bl ock Clock enabl e

4 WDT Bl ock Clock enabl e

3 DMA Bl ock Clock enabl e

2 P MC Bl ock Clock enabl e

1 QSPM Bl ock Clock enabl e

0 OTP Bl ock Clock enabl e
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3.2.2PRER1

Peripheral Reset Enable Register 1

The reset of each peripheral by eveéemRERr eegti stean wheée |l mzoked ot
event reset. I f the corresponding bit is “1', the pertpderal
peripheral is protected from reset event and maintain curren:
PRER1=0x4000_3008
31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8(7 6 5 4 3 2 1 0
® 3l ulclel | B lalelals 3 Slols 28l 8 =
2R EEEER R HHHEEEHEEEEEEEHBE
Elalo _tnuaé @I < é AR IR =lala| g8 ;F:; ajla| g§|o
4

0o/0|0]|O0O|0O]|0O o/j0/0|0| OXO |1|1|1|1|/0|0|O0O]|O0O|O0O]|O0O|O0O|jO0O|O0]|O 1111111
HHEHHHEEHEEEHERHEEHHEHEEHEEHEEHEEHEEE

31 TRNG Bl ock Reset enabl e

30 ADC Bl ock Reset enabl e

29 |1 2C1 Bl ock Reset enabl e

28 1 2CO0 Bl ock Reset enabl e

27 SPI 1 Bl ock Reset enabl e

26 SPIO Bl ock Reset enabl e

24 BLE Bl ock Reset enabl e

23 UART1 Bl ock Reset enabl e

22 UARTO Bl ock Reset enabl e

21 IR Bl ock Reset enabl e

18 GPI OD Bl ock Reset enabl e

17 GPI OC Bl ock Reset enabl e

16 GPI OB Bl ock Reset enabl e

15 GPI OA Bl ock Reset enabl e

14 KEY SCAN Bl ock Reset enabl e

13 D MI Bl ock Reset enabl e

12 QEI Bl ock Reset enable

11 TI MER7 Bl ock Reset enabl e

10 DDAC Bl ock Reset enabl e

9 P WM Bl ock Reset enabl e

8 TI MER3 Bl ock Reset enabl e

7 TI MER?2 Bl ock Reset enabl e

6 TI MER1 Bl ock Reset enabl e

5 TI MERO Bl ock Reset enabl e

4 WD T Bl ock Reset enabl e

3 D MA Bl ock Reset enabl e

2 P MC Bl ock Reset enabl e

1 QSPM Bl ock Reset enable

0 OTP Bl ock Reset enabl e
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Core System Register

3.2.3PER1 Peripheral Enable Register 1

To use peripheral uni t, it should bethetPEROEH byggwsi eingBeéfld
the peripheral will stay in reset state.

Al the peripherals enabled by default. To disable ther,perip
and then the periphtee.al enter the reset sta

PER1=0x4000_3010

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
o 3l ulclel | 3 lalglalslE slol sl 22 2|8 .
R E R E R B EHEHEEEHHEEEHEEEEEE
Elg e o waa& 0 g g § SIS S S E =la|a|Z|E|2|E S aola|glo
oj0oj0|0|0O|jO|jOjO|O0O|O0]|O 0x0 1/1/1|1|]0|j]0]j0|jO0O|jO|O|O|O0O|O0O]|O|O|1T|1T|1]1
2 2|2\ 2|2 2|22 22 E E |22 EEEEEEEEEEEEEEEEE

31 TRNG Bl ock enabl e

30 ADC Bl ock enabl e

29 |1 2C1 Bl ock enabl e

28 | 2CO0 Bl ock enabl e

27 SPIl 1 Bl ock enabl e

26 SPIO Bl ock enabl e

24 BLE Bl ock enabl e

23 UARTI1 Bl ock enabl e

22 UARTO Bl oerkabl e

21 | R Bl ock enabl e

18 GPI OD Bl ock enabl e

17 GPI OC Bl ock enabl e

16 GPI OB Bl ock enabl e

15 GPI OA Bl ock enabl e

14 KEY SCAN Block enabl e

13 D MI Bl ock enabl e

12 QEI Bl ock enabl e

11 TI MER7 Bl ock enabl e

10 DDAC Bl ock enabl e

9 P WM Bl oerkabl e

8 TI MER3 Bl ock enabl e

7 TI MER?2 Bl ock enabl e

6 TI MER1 Bl ock enabl e

5 TI MERO Bl ock enabl e

4 WDT Bl ock enabl e

3 D MA Bl ock enabl e

2 P MC Bl ock enabl e

1 QSPM Bl ock enabl e

0 OTP Bl ock enabl e
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Core System Register

3.24MCCR1

Miscellaneous Clock Control Register 1

MCCR1=0x4000_3020

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
= >
2 5
Reserved ﬁ 5
= =
= [
0x000000 0x1 0x00
: z z
9 TI MERESE TI MER Clock source select
8 00 MCLK (AHB <cl ock)
01 PCLK ( APB clock )
10 SUB Clock (32.768kHz)
11 Reserved
7 TI MEREDI "TI MER Clock N divider
0 8’ h0O Clock disabled
8" hl Tl MER clock [/ 2
8" h2 Tl MER clock [/ 4
8" h3 Tl MER clock [/ 8
8" h4 Tl MER clock /16
8" h5 Tl MER clock [ 32
8" h6e Tl MER clock [/ 64
Def al! Tl MER clock /128
ABOV Semiconductor
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Core System Register

3.2.5MCCR2

Miscellaneous Clock Control Register 2

MCCR2=0x4000_3024

31 30292827262524‘2322212019181716‘1514131211109 8|7 6 5 4 3 2 1 0
-
o 2
Reserved w o
[ [a)
s S
0x000000 0x1 0x00
: z z
9 WDTESEL WD T Clock source select bi
8 00 MCLK (AHB <cl ock)
01 PCLK ( APB clock )
10 SUB Clock (32.768kHz)
11 Reserved
7 WDTEDI V WDT Clock N divider
0 8’ h0O Clock disabled
8’ hl WDT clock [ 2
8" h2 WDT clock [ 4
8" h3 WDT clock [/ 8
8" h4 WDT clock /16
8" h5 WDT clock [/ 32
8" he WDT clock |/ 64
Def alt WDT clock /128
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Core System Register
3.2.6 MCCR3 Miscellaneous Clock Control Register 3

MCCR3=0x4000_3028

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
o =
) [a]
¢ ~
Reserved o o
7 ®
» »
0x000000 0x1 0x00
9 SYSTI CKE SYSTI CK Clock source selec
8 00 MCLK (AHB <cl ock)
01 PCLK ( APB clock )
10 SUB Clock (32.768kHz)
11 Reserved
7 SYSTI CKE SYSTI CK Clock N divider
0 8’ h0O Clock disabled
8" hl SYSTI €K ock [/ 2
8" h2 SYSTI CK clock [/ 4
8" h3 SYSTI CK clock [/ 8
8" h4 SYSTI CK clock /16
8' h5 SYSTI CK clock /32
8'h6e SYSTI CK clock /64
Def alSYSTI CK clock /128

ABOV Semiconductor \BO\

YH OMT SEMICONDUCTOR



Core System Register

3.2.7MCCR4 Miscellaneous Clock Control Register 4

MCCR4=0x4000_302C

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
= >
o a
Q Q
Reserved £ E
[
2 2
0x000000 0x1 0x00
9 PORTACSEIPOR A/ C DEBOUNCE Clock sou
8 00 MCLK (AHB <cl ock)
01 PCLK ( APB clock )
10 SUB Clock (32.768kHz)
11 Reserved
7 PORTACDI 'POR A/ C DEBOUNCE Clock N d
0 8’ h0O Clock disabled
8" hl POR A/ C DEBOUNCE cl oc
8" h2 POR A/ C DEBOUNCE cloc
8" h3 POR A/ C DEBOUNCE cloc
8" h4 POR A/ C DEBOUNCE cl oc
8' h5 POR A/ C DEBOUNCE cl oc
8' he POR A/ C DEBOUNCE cl oc
Def alrlPOR A/ C DEBOUNCE cloc
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Core System Register

3.2.8MCCRS5 Miscellaneous Clock Control Register 5

MCCR5=0x4000_3030

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
= >
4 a
o [a]
Reserved ||:_n E
[
2 2
0x000000 0x1 0x00
9 PORTBDSE PORT B/ D DEBOUNCE Clock so
8 00 MCLK (AHB <cl ock)
01 PCLK ( APB clock )
10 SUB Clock (32.768kHz)
11 Reserved
7 PORTBDDI "POR B/ D DEBOUNCE Clock N d
0 8’ h0O Clock disabled
8'hl POR B/ D DEBOUNCE cl oc
8" h2 POR B/ D DEBOUNCE cloc
8" h3 POR B/ D DEBOUNCE cloc
8" h4d POR B/ D DEBOUNCE cl oc
8' h5 POR B/ D DEBOUNCE cl oc
8'he POR B/ D DEBOUNCE cl oc
Def alPOR B/ D DEBOUNCE cloc
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Core System Register

3.2.9BLECLK BLE Clock Setting Register

BLECLK=0x4000_3040
31 30292827262524|232221 2019181716‘1514131211 0 9 8|7 6 5 4 3 2 1 0

Reserved
0x0000000 0x10
z
5 BLECLK BLE Clock Setting
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Core System Register
3.210 CLKDBLCON Clock Doubler Control Register

PRER1=0x4000_3050

31 30292827262524|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

v i Z2 2 2
ol.lJl-lJI.IJZ
Reserved o| & o |
sl wlala
0x0000000 ojojojo0]o0
o
: HHHE
4 LOCK Clock Doubler Lock Status
0
1
3 FR_EN Reserved. Should be set to
2 DC EN Reserved. Should be set to
1 PD EN Reserved. Should be set to
0 EN Clock Doubler enabl e
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Core System Register

3.211 COR

ThADKRERN

Clock Output Register

drive the

clock from

internal

MCL K

cl oc kb iwti trhe gliedti e

COR=0x4000_3060

3130292827262524|2322212019181716‘1514131211109876543210
z 2
ww o
Reserved S Q
=1 |
o o
0x0000000 0 OxF
- z z
4 CLKOEN Clock output enabl e
0 CLKO is disabled and stay
1 CLKO Is enabl ed
3 CLKODI V Clock output divider value
0 CLKO = MCLK/ (CLKODIV+1)/ 2
No)When CLKODIV = 0, CLKO wi
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Core System Register

3.2.12 REMAP REMAP Control Register

EMODR=0x4000_0070
31 30292827262524‘2322212019181716‘1514131211 10 9 8|7 6 5 4 3 2 1 0

= o
0N <
Reserved o' =
o ©
0x0000000 0 0x2
- z
3 POCSW POC Control
To enabl e r etfeortei emtle/r®,ngbiS
mushteset this bit by *“1°
2 RE MAP REMAP
0 “0000” : Boot ROM
“0001” : OTP
“001X” : QSPI Mast er
“01XX” : SRAM
Ot hers : Reserved
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Core System Register

3.2.13 ARMSYSTICK ARM SYSTICK Control Register

ARMSYSTICK=0x4000_3080

31 30292827262524|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

X
[
n
>
Reserved “’I
=
14
<
0x00 0x0000000
z

25 ARM_SYST Connected to STCALIB pins a
0
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Core System Register

3.2.14 ROMPAT_VALID ROM Patch Valid Register

ROMPAT_VALID=0x4000_3090

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
a
Reserved o
g
0x000000 0x00
=
- ©
7 VALI D I ndicates which pa h entry
0 For exampl e, when t O

tc

bi
is high it indicates that e
ROMPAT ADDRO / ROMPAT DATAO,
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Core System Register

3.2.15 ROMPAT_ADDRO~7

ROM Patch Address Register

PROMPAT_ADDRO0=0x4000_30A8

3130292827262524‘2322212019181716‘15141312111098‘76543210
e
N 3
a
Reserved [=] ]
< Q
4
0x0000 0x00000 0x0
_ 2 _
17 ADDR This is the value which wil
2 t he AHB.
I f a match occur s, the dat a
in the respective ROMPAT_DA
Bits [1: 0] and Bobhky3dand8al"
as "0".
ABOV Semiconductor
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Core System Register
3.2.16 ROMPAT_DATAO0~7 ROM Patch Data Register

ROMPAT_DATA0=0x4000_30A4
31 30 29 28 27 262524|2322 21 20 19 18 17 16‘15 14 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

DATA

0x00000000

2

e valnye cwheidec i nwiol

h
a match on the com
e ROMPAT ADDRx Regi

there

31 DATA This is t
i
respect

s
i v
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Free Run Timer - FRT

CHAPTER4. FREE RUN TI MER ( FRT
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Free Run Timer - FRT

4.1 OVERVIEW

The FRT b3i2bck IFsea Run Timer. -ddwrcaModbe wused in Power
A 32itcapnter with SOSC, MOSC, LSI
A Matched Interrupt
FRT
-t - — FRT.PER | FRT IRQ
Match
_ | Compare
| Overflow
| Compare
>
)
vs)
LSl CLK
> > 00
MOSC CLK )
32 > 01 I — 32 Bit
DIVIDER ERT.CNT
SOSC CLK
> P 10 >
FRTMR[5:4]

Figure 4.1 FRT block diagram
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Free Run Timer - FRT

4.2 REGISTERS

The base ARRTes®dx@900nd Timer7 is Ox42Q@06Gt22EMapThiesbidandri bed
Tab4e

Table 4.1 Base Address of FRT and Timer7

NAME BASE ADDRESS
FRT 0x400D00
TIMER7 0x4000_32EO

Table 4.2 FRT, Timer7 Register Map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
FRT.MR 0x000 RW FRT mode register 0x00000
FRT.CR 0x000 RW FRT control register 0x00000
FRT.PER 0x000 RW FRT peri ockgmastteh 0x00000
FRT.CNT 0x000 RO FRT counter register 0x00000
FRT.SR 0x001 RW FRT status register 0x00000
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Free Run Timer - FRT

4.21FRT.MR FRT Mode Register

FRT i sbiat 3p counter. I't can be used in power down dmade twlyer
connected to FRT. Ti meirt CosmgirotlerRegi ster is 8

FRT.MR=0x4000_0100, TIMER7.MR=0x4000_32E0

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
| T
w d’nm
Reserved %’ %ggué
o (4
0x0000000 0x0 0|0|0]|O
: z |-|E|EE
5 CLKSEL FRT counter clock source co
4 0 LCL R 2( 7Hz8)k
1 PCLK divi §E®RDIOY EKHz
MCLK divi derd MER WVHZ
2 Reserved
3 Reserved
2 MC D Counter Match Clear Disabl e
0 Count er Maftucnhc tdloenari s en
Whenever t he counter m
counter wi || be set zer
cleared.
1 Counter Match Clear func
The counter will keep cc
1 OoVI E Over IFhwoerrupt Enable bit
0 Not effect
1 I nterrupt enabl ed
0 Ml E Match I nterrupt Enable bit
0 Not effect
1 I nterrupt enabl ed
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Free Run Timer - FRT

4.2.2FRT.CR

FRTontrol Rebgits treergiisst e& .

31 30292827262524‘2322212019181716‘1514131211109 8|7 6 5 4 3 2 1 0

FRT Control Register

FRT.CR=0x4000_0104, TIMER7.CR=0x4000_32E4

AT
Reserved €l ol O|w
[ I
0x0000000 0|j0|0]|O
: HEHE
3 RREN FRT Counter read enable bit
0 No action
1 Data at FRTn. CNT will be
2 CLR FRT Counter register clear
0 No action
1 Clear the counter
1 HOL D FRT Counter register hold b
0 No acti on
1 Hol d the counter
0 EN FREnable bit
0 FRT Disabl ed
1 FRT Enabl ed
ABOV Semiconductor
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Free Run Timer - FRT

4 2.3FRT.PER FRT Period Match Register
FRT Per i oRde gMastBcri ti sregi ster

FRT.PER=0x4000_0108, , TIMER7.PER=0x4000_32E8
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0

PERIOD

0x00000000

Z

32 PERI OD FRT Period Match Dat a
0
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Free Run Timer - FRT

4 24FRT.CNT FRT Counter Register

FRT CoRegéesBe&briti sregister

FRT.CNT=0x4000_010C, , TIMER7.CNT=0x4000_32EC
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0

CNT

0x00000000

o
4

32 CNT FRT Counter
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Free Run Timer - FRT

4.2 5FRT.SR FRT Status Register

FRBt aRegi s8keirt i segi ster.

FRT.SR=0x4000_0110, , TIMER7.SR=0x4000_32F0
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0

T8
>I.L
Reserved ol =
0x00000000 0|0
] 5|5
==
1 OVF Overflinawrrupt flag bit
0 Overflow interrupt did no
1 Overflow interrupt occurtr
0 MF Interrupt flag bit
0 Match interrupt did not o
1 Match I nterrupt occurred

I n Counter Mat c h Clear I
clearedsfarting the count
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DMA Controller

CHAPTERS. DMA CONTROLLER
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DMA Controller

5.1 OVERVIEW

DMA support 8 channels. Each channel can be dedicatTad|Ifeor e a«
53descri bes each assi gMhmenntmuflari pder icthlaenrnellss. are enabl ed, hi gl
priority. For example, channel 7 has higher priority than ot!l
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DMA Controller

5.2 REGISTERS

The baddeetBBMAo Contisol0OIX@D 00 0x400@n3Ilmbhgei ster map Tasbhbdeasdri bed
Tabb.2

Table 5.1 Base Address of Each Channel

CHANNEL BASE ADDRESS
0 0x4000_3100
1 0x4000_3110
2 0x4000_3120
3 0x4000_3130
4 0x4000_3140
5 0x4000_3150
6 0x4000_3160
7 0x4000_3170

Table 5.2 DMA Controller Register Map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
DCn.CR 0x000 RW DMACHnCofmi g urReetgiiocsn er 0x00000
DCn.SR 0x000 RW DMACHNSt aRegi st er 0x 0 ®®O

DCn.SAR 0x000 RW DMACHnSourAdedr Begi st er OXxX0OMM®®O
DCn.DAR 0x000 RW DMACHnDestinati kmgAddreel 0x00000
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DMA Controller
5.2.1DCn.CR DMA Controller n Configuration Register

DC0.CR=0x4000_3100, DC1.CR=0x4000_3110, DC2.CR=0x4000_3120,
DC3.CR=0x4000_3130, DC4.CR=0x4000_3140, DC5.CR=0x4000_3150,
DC6.CR=0x4000_3160, DC7.CR=0x4000_3170.

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
T

g w x| o

oo

§ TRANSCNT Reserved PERISEL Reserved g 2| <
(4

00 0x0000 0000 0000 0000 00 0|0

29 TRANSCNRemained DMA Transfer Count
16 Transfer count should be wr

transfer

11 PERI SELPeripheral Selection, See the

8 0 Memory tooMematriyon

N Associated peripheral selec
3 SI ZE DMA Transfer Size
2 00 Byte Size Transfer

01 Hal f Word Size Transfer
10 Word Size Transfer
11 Reserved
1 DADI R Destination Address Direction

0 Hol d
1 Il ncrement
0 SADI R SourAcdedr ess Direction
0 Hol d
1 Il ncrement

DMA channel can be dedicated to each peripheergistEor shbubsddeé
each proper peripheral. The default value of PERSEL is 0, whi
supports memory to memory DMA operation. The TaEDBI2RSEL val ue f

Table 5.3 PERISEL Value for Each Peripheral Dedication

PERISEL Peripheral PERISEL Peripheral
0 Memory to Memory 8 SPI1'1_TX
1 UARTO _RX 9 ADCCHO
2 UARTO _TX 10 ADCCH1
3 UART1 _RX 1 QSPI Master
4 UART1 _TX 12 DMI _CHO
5 SPI 0_RX 13 DMI _CH1
6 SPI 0_TX 14 Reserved
7 SPI 1_RX 15 Reserved
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DMA Controller

5.2.2DCn.SR DMA Controller n Status Register

DC0.SR=0x4000_3104, DC1.SR=0x4000_3114, DC2.SR=0x4000_3124,
DC3.SR=0x4000_3134, DC4.SR=0x4000_3144, DC5.SR=0x4000_3154,
DC6.SR=0x4000_3164, DC7.SR=0x4000_3174.

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
= 2 b4
Reserved E E E Reserved %
0x000000 0|00 0x00 0
: HHE : z
9 I NTST Interrupttistathbdist is set to 1
and EOT transition from | ow t«
DCnSR register is read.
0 No interrupt
1 I nterrupt
8 I NTEN I nterrupt Enabl e
0 Di sabl e
1 Enabl e
7 EOT End of Transfer
0 Underansfer
1 End of transfer
0 CHEN Channel ,tEhabbet is cleared aut
transfer is finished.
0 Enabl e
1 Di sabl e
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DMA Controller

5.2.3DCn.SAR DMA Controller n Source Address Register

DC0.SAR=0x4000_3108, DC1.SAR=0x4000_3118, DC2.SAR=0x4000_3128,
DC3.SAR=0x4000_3138, DC4.SAR=0x4000_3148, DC5.SAR=0x4000_3158,
DC6.SAR=0x4000_3168, DC7.SAR=0x4000_3178.

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0

SRCADR

RW

31 SRCADR Channel n SoRrge sAecdr ess
0
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DMA Controller

5.2.4DCn.DAR DMA Controller n Destination Address Register

DC0.DAR=0x4000_310C, DC1.DAR=0x4000_311C, DC2.DAR=0x4000_312C,
DC3.DAR=0x4000_313c, DC4.DAR=0x4000_314C, DC5.DAR=0x4000_315C,
DC6.DAR=0x4000_316C, DC7.DAR=0x4000_317C.

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

DSTADR

RW

31 DSTADR Channel n Dest Regtbsboar Addr ess
0
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TIMER

CHAPTERG6. TI MER
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TIMER

6.1 OVERVIEW

The timer blocklkéaonoersissoéd 16i bht s.GeThleayad iprud@mesreddarntmelr6 bi i
dedicated prescaler feadhs suppmotritngecli odk csibhenetri méMWMampd |l capt

They can be synchronized together.
One mor e oprtunontailmefrr eies provi dedi sThémmai hspar peséewpisalr aéd.ck

l1ébi tcapnter
Periodic timer mode

Oneshot timer mode

PWM pul se mode

Capture mode

l16bit prescaler

Synchronous start and clear function

> I>» I I>» > > >

Fi g6ishows the block diagram of a unit timer block.

OTHER TIMER START

—a

[ TnADTRG
Output L proinT
Generator :|T
—— T 1o
16-hit Counter ‘_
> countup Clear ]« TnCR1.ADCTRGEN
I TnCRLSTARTLVL
TIMER EXT CLK: ./
TnCR1.OUTPOL
| Comparator 0 | Comparator 1 l—
7 7t 7t
| Data0 buffer | | Datal buffer |
{} {} ——SYNC CLEAR OUT
TnCR1.CSYNC—
n.GRA |< i Tn.GRB |

TnCR1.SSYNC:

TnCR2.TEN:
OTHER TIMER CLEAR

TnCR1.CSYNC

CAdaENB YSNI . £ 201 SAFIANIY
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TIMER

6.2 PIN DESCRIPTION

Table 6.1 External Pin

PIN NAME

TYPE

DESCRIPTION

TnlO

I/ O

External

cl ock

/| capshate

owmtppat and

PV
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TIMER

6.3 REGISTERS

The8ase
descr iThachd.22a nda b6.3e

Table 6.2 Base Address of Each Channel

Addr es 9/ afixT BOMEPR 0D B0B®D20x 40®D4a0n 8 x 408D60 Trheegi st er

CHANNEL BASE ADDRESS
T0 0x4000_3200
T 0x4000_3220
T2 0x4000_3240
T3 0x4000_3260

Table 6.3 Timer Register Map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
Tn CR1 00O RW Ti mer control register[] 0x00000
Tn CR2 0004 RW Ti mer control register[] 0x00000
Tn PRS 0008 RW Ti merescal er register 0x00000
Tn GRA oOROoC RW Ti mer general data reg 0x00000
Tn GRB oRao RW Ti mer general data reg 0x00000
Tn CNT 0RQ4 RW Ti mer counter register 0x00000O0
Tn SR 0oRaQs8 RW Ti mer status register 0x00000
Tn IER opac RW Ti mer interrupt enableg 0x00000
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TIMER

6.3.1Tn.CR1 Timer n Control Register 1

Ti mer Contr ol -bRetgirsagirstleri.s 16
Ti mer modul e should be configured properlyheetomerrcocani me. s
stoplpedTn. CR2 register

T0.CR1=0x4000_3200, T1.CR1=0x4000_3220,
T2.CR1=0x4000_3240, T3.CR1=0x4000_3260.

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
Z| 4
ol 2 o ol 3 o ) w
Reserved g E % & | Reserved | £| & 2 E 8
©18>3 35 S | 3| =
<(D
0x0000 0j|0|0]|O0 0x0 0|0 0x0 0x0 0
: z5(35/2 - |33 3 | 2|3
15 SSYNC Synchronize start counter wit
0 Single counter mode
1 Synchronized counter star
14 CSYNC Synchronize clear counter wit
0 Single counter mode
1 Synchronized counter cl ea
13 UAO Select GRA, GRB update mode
0 Writing GRA or GRBuralkes$
1 Writing GRA or GRB takes
12 OUTPOL Ti mer output polarity
0 Nor mal output
1 Negated output
8 ADCTRGEADC Trigger enable control
0 Di saMdD@®rigger
1 EnabhAlDeQ ri gger at same ti me
7 STARTLVTIi mer output polarity control
0 Default output | evel i s H
1 Def aowlttput | evel is LOW
6 CKSEL[ ZCounter clock source select
4 000 PCLK/ 2
001 PCLK/ 4
010 PCLK/ 16
011 PCLK/ 64
10X MCCR3 clock setting
11X Tnl O pin input (Tnl O pin
3 CLRMD Clear select when capture mod
2 00 Ri sing edge clear mode
01 Falling edge clear mode
10 Both edge clear mode
11 None clear mode
1 MODE[ 1: Ti mer operation mode control
0 00 Nor mal ©periodic operation

10 One shot mo d e
11 Capture mode

ABOV Semiconductor \BO\
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TIMER

6.3.2Tn.CR2 Timer n Control Register 2

Ti mer Control-bRegregéest2ris 8
T0.CR2=0x4000_3204, T1.CR2=0x4000_3224,
T2.CR2=0x4000_3244, T3.CR2=0x4000_3264.
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

X =
-l
Reserved oK
[
0x00000000 0|0
o)
- 2| &
1 TCLR Ti meegi ster cl ear
0 Nor mal operation
1 Clear count register.
(This bit will be cleared
0 TEN Ti mer enable bit
0O Stop timer counting
1 Start timer counting
It is recommended to start ‘tli'fmer with TCLR bit setting

ABOV Semiconductor \BO\
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TIMER

6.3.3Tn.PRS Timer n Prescaler Register

Ti mer Prescal ebi tRemge git ®treas siafi 6ot éher icopwmprcl oc k.
T0.PRS=0x4000_3208, T1. PRS=0x4000_3228,
T2.PRS=0x4000_3248, T3. PRS=0x4000_3268.

3130292827262524232221201918171615141312111098‘76543210
[72]
Reserved E
0x000000 0x000
- z
9 PRS Pr-ecal e walung ofl ock
0 TCLK = CLOCK_I N/ (PRS+1)

(CLOCKilsNa selected timer i

ABOV Semiconductor \BO\
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TIMER

6.3.4Tn.GRA

Ti mer General -RegisegisAers

Timer n General Register A

16

T0.GRA=0x4000_320C, T1.GRA=0x4000_322C,
T2.GRA=0x4000_324C, T3.GRA=0x4000_326C.

3130292827262524232221201918171615141312111098‘76543210
Reserved g
0x0000 0x0000
- z
15 GRA GeneRadgi ster A (Duty/lInterr.
0 Periodic modeshHotPWhode One
-ln PWM mode this rwggivatl aire . i
-When the counter value is
Match interrupt is requeste
Capture mode
-Falling edge of Tnl O port w
rising edge clear mode
-Ri sing edge of Tnl O port wi
falling edge clear mode
ABOV Semiconductor
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TIMER

6.3.5Tn.GRB

Ti mer General -BéeteigsitsarerB i s

Timer n General Register B

16

T0.GRB=0x4000_3210, T1.GRB=0x4000_3230,
T2.GRB=0x4000_3250, T3.GRB=0x4000_3270.

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
1)
Reserved g
0x0000 0x0000
: z
15 GRB GeneRadgi ster B (Period Regi::
0 Periodic modeshHotPWhode One
-ln periodic mode or PWM mo
Period value. The couRlt)ervaw
-When the counter value is
Mat émterrupt is requestesgho
modes.
Capture mode
-Ri sing edge of Tnl O port wi
rising edge clear mode
-Falling edge of Tnl O port w
falling edge clear mode
ABOV Semiconductor
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TIMER

6.3.6 Tn.CNT

Ti mer Count fReéedi ste@li siterl6

Timer n Count Register

T0.CNT=0x4000_3214, T1.CNT=0x4000_3234,
T2.CNT=0x4000_3254, T3.CNT=0x4000_3274.

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8‘7 6 5 4 3 2 1 0
®
o =
E 0
0x0000 0x0000
g 2
31 PRECLR Prescianlietri al i ze when ti mer ¢
16 Ox00(Prescaler wildl be init
value on TnCNT[15:0].
After writing,theesoahi
fromalnisttate to make a
count .
ot helPrescaler wi || not be
current odewiitt iomg t i me
on TnCNT[15:0].
First count peridegpeingn
its status when writin
15 CNT Ti mer count value register
0 R Readurrent timer count va
W Set count value
ABOV Semiconductor
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TIMER

6.3.7Tn.SR

Ti mer

This register

Timer n Status Register

StatusbiRegi sgiest és. 8

indicates the current

status of ti mo d ul

T0.SR=0x4000_3218, T1.SR=0x4000_3238,
T2.SR=0x4000_3258, T3.SR=0x4000_3278.

mer

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
<| 0| w
Reserved £ 3
0x0000000 0|00
2 MF A GRAMatch fl ag
0 No direction change
1 Match flag with GRA
1 MF B GRB Match fl ag
0 No direction change
1 Match flag with GRB
0 OVF Counter overflow flag
0O No direction change
1 Counter overflow flag
ABOV Semiconductor
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TIMER

6.3.8Tn.IER Timer n Interrupt Enable Register
Ti mer I nterrupt BmabregResgiester is 8
Each status flag of the timer block can issue the inm&Rrupt.

regi ster.

T0.IER=0x4000_321C, T1.IER=0x4000_323C,
T2.IER=0x4000_325C, T3.IER=0x4000_327C.

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 l 7 6 5 4 3 2 1 0
Wl w w
Reserved <Et g <>>
0x0000000 0|00
- SHE
2 MAIl E GRA Match interrupt enable

0 Not effect

1 Enable match register A i
1 MBI E GRB Match interrupt enabl e

0 Not effect

1 Enabl e match register B i
0 OVI E Counter overflow interrupt

0 Not effect

1 Enable ovaenfbkow interrupt

ABOV Semiconductor \BO\
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TIMER

6.4 Functional Description

6.4.1 Timer basic operation

TMCLKFii q6.2ies
counting cl
in nor mal p

reference clock for opebativodtetwferbdyshealte rmeget tTihn g
ock will woernlkarpt@ienhgo wo f i ghik ece mdhioavg tdafedt he peri od p
eriodic mode.

TMCLK
Tn.CR1.CKSEL= 000

TIMER Initialize TIMER START TIME
—>

o

X 01 X 02 X 00 X 01 X 02 X 00 X 01 X 02 X 00 X 01 )

[ 1 [ 1 [ 1

Prescale counter
Tn.PRS=02 ( X

Countenable
Counter ( XX

00 X 01 X 02 X 03 )

Tn.CR2.TEN

Tn.CR2.TCLR
Tn.CRLUAC=0

Data 0 buffer

Tn.GRA=FF 00

FF )

Data 1 buff;
ata uer( 00

Tn.GRB = 100

100 )

PCLK

TMCLK
Tn.CRL.CKSEL=000

%

(b)  Timer initialization is done by TCLR command and timer will be started by
TEN command

Next Period start
Match Atime Match B time
Counterreset

Uy Uy
R s s

Prescale counter
Th.PRS =02 00 X 01 X 02 00 X 01 X 02 00 X 01 X 02 X 00 X 01 X 02

Countenable

[ ] [ [ |

Counter m

FE FF 00 X 01

Data 0 buffer

FF

Data 1 buffer
Tn.GRE= 100

Tn.GRA=FF (

100

MFA Interrupt

=

MFB Interrupt

=

(a)  Timer will be reset by match GRB timing and count again from 00

TI

The period

CAdceNB aA0 {dGFNI YR al 0K hLISNIGAzy Juatiol

= TMCLK Period * Tn. GRB value.

Match A interrupt time = TMCLK Period * Tn. GRA value.

| f Tn . UARL bi
value into

t is “0". Tn. CR2. TCLR command wi || initialize all/l
Dat aOWhemd tDa ngl aibndghfee d.ti anretrc owniftihg,uréat i ios r ec ommend

CR2. TCLR commadndwhbmbefene CR2. TEN command.

The update
Tn. CR1. UAO

ti ming of DataO and Datalibufefaeh iompedygtpiemigicsmmphe rt ant
bit.

ABOV Semiconductor \BO\
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TIMER

6.4.2Normal Periodic Mode

Fi g6Behows the timing diagram in nor mal periodic mode. Tn. GRE
point is provided with Tn. GRA register value.

Tn.CNT
A

Period = Tn.GRB
L 1€ 1] T O e

TGRA-1 | -

0

Tn.SR.MFA _I |_|

Tn.SR.MFB ﬂ
!

‘

TnGRATNGRB { oai -1 .- oam

Data 1/0 buffer DATAL *X

Tn.CR1.UAOQ

TnlO otput

CAIdbMR2 NYI f t SNA2RAO a2RS hLISNIGAzZY

Thperobdti mer count can be calcul ated as bel ow equation.

The period = TMCLK Period * Tn. GRB value.

Match A interrupt time = TMCLK Period * Tn. GRA value.

I f Tn= GRB t ltantbiemesrt arted even bdo&RecrkENai p s“ 10" .

The value in Tn.iGRA oandde dTn.nGRB i nternal compare datoc chwrfEfner 0
this periodic mode with TnCR1.UAO =0, Tn.CR2.TCLR write oper

event wildl |l oad the data buffer.

When TnCR&. UAOThe internal compare data buffer is updated whe
Tnl O output signal wi || be toggled at every Match A ciomglitio
previous | evel. i GRBGRAhé sTesla@eoapgufl wil l toggle at same ti.
of Tnl O signal is decided by TnCR1. STARTLVL value.

ABOV Semiconductor \BO\
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TIMER

6.4.30ne shot Mode

Fi g6édehows the timing diagram in one shot mode. Tn. GRB value

point is provided with Tn. GRA register value.

Tn.CNT
A

Period = Tn.GRB

Tn.GRB -1

Tn.GRA -1

0

Tn.SR.MFA

Tn.SR.MFB

Tn.CR2.TEN i Auto clear for one shot 4 Restartby user
: h.l q—

Tn.GRA/Tn.GRB ( DATAL X -------- I_ - DATAI2 X— - ,‘, DATA3

——_——

\ H -

Data 1/0 buffer ( DATAL T TTmmeee- 9( DATA2 "'-9( ! DATA3

Tn.CR1.UAO

TnlO output
STARTLVL=0

TnlO output
STARTLVL=1

CAdaeM®& S {K2(G a2RS hLISNIiAz2Y

Thperobasehetount can be calcul ated as bel ow equation.
The period = TMCLK Period * Tn. GRB value.

Match A interrupt time = TMCLK Period * Tn. GRA value.
I'f Tn. GRB =c @&n baeshtearttienderev en T heCcRa2u. sTeEa\r li esd “ A ™ .

The value in Tn. GRA and Tn. GRB i s | oaded whretno tihret ¢ mmali mgo mpar
this periodic mode with TnCR1. UAO =0heTdaCR2bUTECERr wantdet bpen

event wildl |l oad the data buffer.
When TnCR1. UAO is 1, The internal compare data buffer is upd:
Tnl O output signal format is same @ast pwim pnoldee fgar iGRB amd uBn

the pul senehotullt sef

ABOV Semiconductor \BO\
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TIMER

6.4.4PWM Timer output examples

Fig®bsehows the tiominpWwei @agtr @aumt mo d e . Tn. GRB value decides th
compare point is provided with Tn. GRA reguster value which d:¢

THGRA = DATAI / ””””””””””” /
TNGRA = DATAZ p----- / N R —

TnlO output T

STARTLVL=0 \’

v

TnlO output
STARTLVL=1
v - !
TEN=1 TCNT=TnGRA TncuT=Tere  TCNT=TNGRA
(ADC Trigger) (ADC Trigger)

Tn.GRA/Tn.GRB < DATA1 X ___________ DATA2 X_\ DATAZ )

\ ' Py
Data 1/0 buffer ( DATAL T Tmee—eaol * DATAZ ~ .,X DATAS )

Tn.CR1.UAO

CAJddpNB a hdziLddzi 9EI YLX S

Thperobdpwm pul se can be calcul ated as bel ow equation.

The period = TMCLK Period * Tn. GRB value.

Match A interrupt time = TMCLK Period * Tn. GRA value.

I f Tn. GRB =c@nmehsttarmed even bdo&ReTENei pefildd is “0”".

The value in Tn. GRA and Tn. GRB is | oaded&hiemt 6 hient eadéhgétoopai
this periodic mode with TnCR1. UAO =@, thre. CGR2.aT GWHR fverri taen do pt enre
event wildl |l oad the data buffer.

When TnCR1. UAO is 1, The internal compare data buffer is upd:
Tnl O output signal generates pwmupulpsud.seT mp.eGRB dv aalnude Tche fGRMe w ¢
width of onBhehadt ipwé sleevel of pwm pul se can be control by Tr
ADQOr i gggeenrer ati on is available at Match A interrupt ti me.

ABOV Semiconductor \BO\
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TIMER

6.4.5PWM Synchronization function

2 PWMpous wusually used as synchronous pwm signal control . Thi
Fi g66&nBi g6.7€*how synchronous pwm generation function.

A
TO.GRB  ---mm oo s o
TO.GRA |~777mmmmmmmmmmmmmmmmmmommosomoomoosoooonooooooooosoooos o .
Timer0 was cleared E
by start event of !
Timerl E
. , : >
Timerd starts 'TimerO restarts !
T1.GRB . . i
T1.GRA . 3 ,
: : ; : >
i iTimerl starts . ; !
TolO i ; !
T110 !
v v v TOCNT=-TO.GRA
TO.CR2 T1.CR2 T1.CNT=T1.GRA TO.CNT=T0.GRB
TEN=1 TEN=1 T1.CNT=T1.GRB
(SSYNC=0)  (SSYNC=1) For timing synchronization,
every GRB register should
have same values.

CAIddENB 9EI YLIE S 2F ¢AYSNI {8yOKNRBYATFGAZY

TnNCR1. SSYNC bit control sblstakds. sTmCRWi CAYONhleirt tconetrr ol s cl ea

Thbit is effective at |l east 2 more timers are set these sync
For exampl e, ti merO0O and timerl set SSYNC and CCSYNE@rbiomei of e
t henme nasb.Betdhf tihmers will cleared wi Ohhehorareenobdaimheched ab
and they can be operated independently because their SYNC col

ABOV Semiconductor \BO\
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TIMER

TO/T1.CNT
A
T1.GRB \
TO.GRB |
TO.GRA fr=m=mmmmmmmmmf oo ; :
TLGRA [----smommemeefoeemmccmeneccoee ; : 5
i § >
T0I0 i
T1l0 | (—.
: o ——— m—
' I v : v
v v TO.CNT=TO.GRA v T1.CNT=T1.GRB (ignored)
TO.CNT=0 T1.CNT=T1.GRA 70.CNT=TO.GRB
T1.CNT=0 The fastest clear condition will

clear all the synchronized timer
simultaneously.(CSYNC="1")

CAIceNB 9EFYLE S 2F ¢AYSNI {8yOKNRBYATFGAZ2Y
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TIMER

6.4.6 Capture mode

Fig68®hows the timing diagram i n npaipt wsriegnmddea so puesreadt ifoorr. cTanplt
and falling edge can captur e ctohnedictoiuonntser valued in each capt:
Tn.CNT
A
GRB Capture
GRA Capture
0 »
Next Period start ' -
Tn.CR1.CLRMD= 00 ‘—b
Risingedge clearmode 3
PCLK
Tn.CR1.CKSEL=000 !
p““i’:_;;:i‘; 00 X 01 X 0z X 00 X o1 X 02 X 00 X 01 X 02 X 00 X 01 X 02 )
Countenable 1 i
Counter EX F3 X F4 X F5 X FE/"X 00 )
Tm.GRA( Previous capture value ,9 F4 {' )
Tn.GRE( l\‘_Pe\/'iousca;:\mrev'a\ue “..)'9 F6 )
GRA Capture _ - l\_ \‘I
GRB Capture 5 xPCLK WCIEEW”EG;I 5 xPCLK cycle requir’ag - —.|
TnIO Input |—""’ |-—--"
CAIJdapNB / GNRIISNI Fdzy OliAz2y GAYAYy3I RAL
5 PCLK clock cycl e ieaptepgwiéenrtedi si nafetrenrald yPCISKW cl ock crylcO es f
input signal
Internal counter can be cleared in various mode. TnCR1. CLRMD
mod e, Falling edge clear mode, Both edge clear mode and none
Figure 7.8 caslkeas modéeng edge ¢
ABOV Semiconductor
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TIMER

6.4.7 ADC trigger function

Ti mer modul e can generate ADC start trigger signals. One
control is done by ADC control register.
Fig69fhows ADC trigger function.
The conversion rate must be shorter than ti mer period.
acknowledge is not required , because trigger signal wil
Tn.CNT
A
P Period = Tn.GRB
LT = T T e
017N RS S —
0 >
Tn.SR.MFA _I _I
ADC Trigger | |
3PCLK 3PCLK
ADC conversion - -
Conversionrate |« Conversion rate
~ ’J
—“i\ r'—-‘_ B
Start of Conversian --~ “~- End of Cdnversion

CA It /

GNRIIASNI Fdzy OiliAzy

GAYAy3 RAL

ABOV Semiconductor
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Watch Dog Timer

CHAPTER7. WATCH DIOGVER
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Watch Dog Timer

7.1 OVERVIEW

The Watchdog timer can monitor the systermidane ogyennteerrat e
A 32it down counter (WDTCNT)
A Select reset or periodic interrupt
A Count clock selection
A Dedi c atsecda |perre
A Watchdog underflow output signal

WPRS
WDT.CON[2:0]

'

clk —————— |
WODT prescale

WDT
LOGIC

ext ok — ]

{}

underflow
wdt_resetn
WDTRE
WDT.CON[6]

sel_mux WDT_APBreg
wdt internal
counter
WODT.LR
APB interface < > <:>
WDTIE
WDT.CON WDT.CON[7] .
wdt_int

WDT.CNT WDT.CON[8]

CAIUENE 201 S5AFIANI Y
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Watch Dog Timer

7.2 REGISTERS

The base
Initial

Andadtrcehsdso gosft O m@88®00and regi ster Talplldasddbbs2eri bed

w aotuct h dooeqg itoigdmBE6s | 9§ este ctoa d2

Table 7.1 Base Address of WDT

NAME

BASE ADDRESS

WDT

0x4000_3300

Table 7.2 Watchdog Timer Register Map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
WDT.LR 0x000 RW WDT Load register 0x00000
WDT.CNT 0x000 RW WDT Current counter va O0OxO00O0O0OF
WDT.CON 0x000 RW WDT Control register 0x00008

ABOV Semiconductor
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Watch Dog Timer

7.2.1WDT.LR Watchdog Timer Load Register
The WDTLR register is used to update WDTCNT register. To upda
be sdtaind write into WDTLR registeéneawdt hl 8NDsTg ecto evhaoeukes otfo WDpTAG
WDTLIRo WDTCNT.

WDT.LR=0x4000_3300

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
(14
-]
=
[a)
s
OxFFFFFFFF
2
[
31 WDTLR Watchdog ti meegisesadeérval ue
0 Keeping WDTEN bit as “1', wi

WDTCNT value with written v

ABOV Semiconductor \BO\
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Watch Dog Timer

7.2.2WDT.CNT Watchdog Timer Current Counter Value Register

The WDTCNT register representbhsi tt hdeo wenu rcroeunnctoeora tt BWh evna ltuhee o £ a8 B
interrupt or reset wild/l be asserted.

WDT.LR=0x4000_3304

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

=

Z

3]

=

o

=

0x00000000

2
31 WDTCNT Watchdog timer current coun
0 32bit down counter will run

ABOV Semiconductor \BO\
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Watch Dog Timer

7.2.3WDT.CON Watchdog Timer Control Register

WDTmodul e should be configured properly before running. WDT m
system. I f user don’t wuse both reset and intemnmumnptrfuMiUti édhsa
be set whemtWDT™oown to O0.

WDT.CONT=0x4000_3308

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 O
Q mEEEEd @
Reserved a Reserved 2|5l s kl® E
g ;go @ QX =
z|el2|0
0x0000 1 0x00 ojo|(1(0(1(1 100
: 2 : HHHEHEEE:
15 WDBG Watchdog operation control
0 Wat chdog counter running
1 Wat chdog counter stoppec
8 WU F Watchdog timer underfl ow f|
0 No underfl ow
1 Underflow is pending
7 WDTI E Wat chdog timer counter wunde
0 Di sable interrupt
1 Enable interrupt
6 WDTRE Watchdog timer counter unde
0 Di s arbd see t
1 Enabl e reset
4 WDTEN Wat chdog Counter enabl e
0 Watch dog counter disabl
1 Watch dog counter enabl e
3 CKSEL WDTCLKIN clock source selec
0 PCLK
1 External cl ock
2 WPRS[2: 0 Counter clock prescaler
0 WDTCLKNDTCLKI N/ WPRS
000 WDTCLKI N
001 WDTCLKIN [/ 4
010 WDTCLKIN / 8
011 WDTCLKIN / 16
100 WDTCLKIN / 32
101 WDTCLKIN / 64
110 WDTCLKIN / 128
111 WDTCLKIN / 256

ABOV Semiconductor \BO\
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Watch Dog Timer

7.3 Functional Description

The watchdog ti mer COMDiTtENc a \WWDbTe CeONd Bl e d tloy 1. As watchdog ti m
will start counting from the Load Val ue. I f WDTRE (WDT. CONJ[ 6]
counter value reached to O(underé¢l WhTevenonh)efrdowWDTOROyYyalk o:¢
certain value to register WDTLR to reload WDT counter.

7.3.1Timing Diagram

- Tk H—b Text

«[PUUUTUU LT UL ULV U U U U L U U U UL
ext_clk
WOT.LR E) Load Value X-\ 0000_2000 )
v gf;?::( [ -, V-J-Dad.-p_lygnx Load Value-1 X X 0000_0001 nuon_o_éoo
WDT.CNT( e"l’_oad Value X Load Value-1 X ...... X 0000_0001 X ,"“’ 0000_0000 )
> < > y
wet_int max 4Tex max 1Test + 2Tk max 2Teik
CAIUENB YAY3d RAFIANIY AY AYUSNNHzZI Y2RS 2LISNIGAZ2Y |

In WDT interrupt mode, once WDT wunderfl ow occurred then a ce
interrupt in short time period and this reloading actibdon onl
mod(set WDTIE of WDT.CON). It takes up to 5 cycle from Load v

value data might be del ayed maximum by 2 system bus c¢clocks il

ABOV Semiconductor \BO\
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Watch Dog Timer

7.3.2Prescale Table

The WDT inchiutdedown 3o upnrtoegrr amisncasbll eer ptree def iome dintfeewvahts.ti me
The c¢clock sources of watchdog timer can be peripheral clock
source can be enable by CKSEEx{®WDhaCON[ ®ck seturte WwWas ahose.]
SCU(system control unit) bl ock.
To make WDT counter base-bélt spke euseWPRSan 2cditrionl WDT. CON regi
precaled value is “clock swsuakedfWPHueoecyt? @56¢l. odkef peguency
tabl e.
Selectable clock source (40 kHz ~ 16 MHz) and the time out i
Ti me out period = -$§¢abad WBTuepuht el/ pteck frequency) + max ‘!
*Ti me out period (time out period from | oad Value to interruj
Table 7.3 Pre-scaled WDT Counter Clock Frequency
External WDTCLIWDTCLIWDTCL|IWDTCLIWDTCLIWDTCLIWDTCLIWDTCLK

N N / 4N [/ 8N/ 1|N [/ 3|N / 6|N /[ 1|N
Clock /2
source 56
(WDTCL
N)
LSI /] 10kHZ7 5kHz 2.5kH 1.25k|0.625|0.312|0. 15617

40k H 2 ; 5
MCL K Bus ¢ MCLK/| MCLK/| MCLK/| MCLK/ | MCLK/| MCLK/ | MCLK/ Z

8

HSI 10MHZ 5 MHz 2.5MH 1. 25M0.62510.312(0.1561

4 0 MH 7

Hz Hz

EMOSC |[XTAL XTAL/| XTAL/| XTAL/| XTAL/| XTAL/| XTAL/ ] XTAL/ J

frequ

(1MHz

16 MHz
ESOSC (32. 76 8.192(4.096|2.048|1.024|0.512|0.256|0.128

z
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UART

8.1 OVERVIEW

2channel UART (Universal Asynchronous Receiver/ Transmitter)

error status can be read from status register. The prescale
channelr.esTchael eor can divide the UART <cl| ockBasi@dumad ewlgienleriags i PQL
clock which internally divideldi tbyprleéciosi arhec lpacek ctad reidn o | fowwrke t

A Compatible with 16450
A Standard asymntholbnbus ¢®tart, stop, and parity) conf
A Programmaeblte fXr@actional baud generator
A Programmable serial communication
A 5, - 6-0dr-bd8t data transfer
A Even, odmariotry nbit insertion and detecti on
A 1, 4dor5s2opi nbsietrt i cerctanoch det
A 1éit baud rate -gpienmefrmadtoinomi ¢dntdr ol
A Hardwarferameedel ay function
A Stop bit error detection
A Detail status register
A Support up to 1M baudrate
A Support hardware flow control with CTS and RTS
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UART

8.2 PIN DESCRIPTION

UART momplrudwi de 16450 UART compatible pins

description for the detail timing of pins.

Table 8.1 External PIN

s ucchh aap eftX D¢t IRXID,

PIN NAME TYPE DESCRIPTION
UART_TXD o TX Dat a

UART_RXD I RX Dat a

UART_RTS (0] FIl ow Control Out put
UART_CTS | FIl ow Control I nput
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UART

8.3 REGISTERS

The baddeesUsARITTG/6IX 4080 nd Ox4000 _r8elglils.t eTrh emap Tiahdeers@abi8Bed i n

Table 8.2 Base Address of UART

NAME BASE ADDRESS
UARO O0x4000_8000
UAR1 0x4000_8100

Table 8.3 Timer Register Map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
Un.RHR 0x000 RO UART n Receive Data Ho 0x00000
Un.THR 0x000 RW UART n Transmit Data H 0x00000
Un.IER 0x000 RW UART n Interrupt Enabl| 0x00000
Un.liR 0x000 RO Interrupt Pending Bilt 0x00000
Un.LCR 0x000 RW UART n Line Control Re 0x00000
Un.MCR 0x001 RO UART n Modem Control R 0x00000
Un.LSR 0x001 RO UART n Line Status Reg O0x00000
Un.MSR 0x001 RO UART n Modem Status Reg 0x00000
Un.BDR 0x002 RW BauRlate divisor value 0x00000
Un.BFR 0x002 RW BauRlate fraction value|l 0x00000
Un.DTR 0x003 RW Interval value 0x00000
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8.3.1Un.RHR UART n Receive Data Hold Register

U0.RHR=0x4000_8000, U1.RHR=0x4000_8100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

14
Reserved E
0x00
14
RHR UART n Receive Data Hold Regi s

o~
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8.3.2Un.THR UART n Transmit Data Hold Register

U0.THR=0x4000_8000, U1.THR=0x4000_8100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

£
Reserved =
0x00
£
THR UART n Transmit Data Hold Regi

o~
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8.3.3Un.IER

UART n Interrupt Enable Register

U0.IER=0x4000_8004, U1.IER=0x4000_8104

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

z|Z|w|wl 2y

Reserved ;Eg‘ﬁ i |

e ¢ X 9

ojojojojo0|O

AHEEHEHEE

5 TXI EN Transmit Done Interrupt Enabl e
0 Di sabl e
1 Enabl e

4 RXI1 EN Receiver Done Interrupt Enabl €
0 Di sabl e
1 Enabl e

3 MSI1 E Modem Status I nterrupt Enabl e
0 Di sabl e
1 Enabl e

2 RLSI E Receiver Line Status Interrupt
0 Di sabl e
1 Enabl e

1 THREIE Transmit Holding Register Empt
0 Di sabl e
1 Enabl e

0 DRI E Data Receive Interrupt Enable
0 Di sabl e
1 Enabl e
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8.3.4Un.lIR Interrupt Pending Bit

U0.1IR=0x4000_8008, U1.lIR=0x4000_8108

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reserved =
0x1
o
3 I 1 D Data Receive Interrupt Enabl e
0 I 1 D[ 0] : I nterrupt Pending
0 Interrupt is pending.
1 No interrupt is pending.
UART n Interrupt | D Registe
01X Rx |ine status error
01X Rx data availabl e
00X Tx empty
00X Modem status
11X Rx done
10X Tx done
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8.3.5Un.LCR UART n Line Control Register

U0.LCR=0x4000_800C, U1.LCR=0x4000_810C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
=
2133|528 B
Reserved S g Ol E_J ol 2
‘:’m'J;E e [a)
0/]0|0|0|0]|O0]| Ox0
HHEHEHEE:
7 DLAB Reserved
0
1
6 BREAK Set break
0
1
5 STI CKP Stick parity select
0
1
4 PARITY Even parity select
0
1
3 PEN Parity enabl e
0
1
2 STOPBI TNumber of stop bit
0
1
1 DLEN Data |l ength
0 00
01
10
11
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8.3.6Un.MCR

UART n Modem Control Register

U0.MCR=0x4000_8010, U1.MCR=0x4000_8110

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10
= |W W -
n|ln
El5E] £ |3 E|E|ae
Reserved KU 2 alx| %R
000 o B 2|XMe
w || [
T |T|T
o/0|0 o|jo0j0jo0f0
A AEHEEE
10 HFC_RTSRTS Timing Control
M 0 RTS goes high at stop bit s
1 RTS goes hriegche idwhitrmg
9 HFC_CTSHardware Flow Control CTS Enatk
N 0 Di sabl e
1 Enabl e
8 HFC_RTSHardwar €ohkht owl RTS Enabl e
N 0 Di sabl e
1 Enabl e
4 LBON Loopback Mode On
0 Di sabl e
1 Enabl e
3 RXI NV Rx Data Inversion
0 Di sabl e
1 Enabl e
2 TXI NV Tx Data I nversion
0 Di sabl e
1 Enabl e
1 RTS Request To Send
0
1
0 DTR Data Ter minal Ready
0
1
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8.3.7Un.LSR

UART n Line Status Register

U0.LSR=0x4000_8014, U1.LSR=0x4000_8114

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8

7

6 5 4 3 210

Reserved

TEMP
THRE
BI
FE
PE
OE
DR

TEMT

Transmi't

empty

0

1

THRE

Transmit hol d

empty

0

1

B

Break i

nterrupt

0
1

FE

Framing

error

0
1

PE

Parity

error

0
1

OE

Overrun

error

0
1

DR

Recei ve

dat a

ready

0
1

ABOV Semiconductor

MOgoMmMT

\BO\

SEMICONDUCTOR



UART

8.3.8Un.MSR UART n Modem Status Register

U0.MSR=0x4000_8018, U1.MSR=0x4000_8118

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

%
Reserved =

0x00

4
MSR DCD, NRI |, PSRt UETS

o~
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8.3.9Un.BDR Baud Rate Divisor Value

U0.BDR=0x4000_8020, U1.BDR=0x4000_8120

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- 3
Reserved a o
0x00 0x00
z z
15 DLM DCD, NRR, CTS status
8 di visor = DLM
7 DLL DCD, NRI | DSR, CTS status
0 di visor = DLL
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8.3.10 Un.BFR Baud Rate Fraction Value

U0.BFR=0x4000_8024, U1.BFR=0x4000_8124

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

=
Reserved o
'S
0x000
z
10 FCNT BauRlatFer acti on Val ue
0
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8311 Un.IDTR Interval value

U0.IDTR=0x4000_8030, U1.IDTR=0x4000_8130

30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

31

Reserved

WAITVAL

o
RW X

2 WAl TVAL I nterval Val ue

o
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8.4 Functional Description

The UART module is compatible with 16450 UART. Additionally
compensation | ogic are provided.

It doesn’t have i rmtagranalr amIisF@rtsl omd K.l st ablish interactively
is descri2b®MAhehannel s provided for each UART modul e, one c¢h.

RX transfer. Eachi thmemesyhaedh s32r and a 16bit transfer coun
DMA memory address register and transfer count register shoul
wi || be destination memory addmemergnddiioesshwai TX bpesauirce,
The transfer counter register will store the number of tran
decremented by rt.erdMoemes hzercou t he DMA dofdecohagowi bl od&l i veér
is enabled, this flag wild.l generate the interrupt.

The UART module provides RTS and CTS for hardware flow contr
overflow. The UART module holtd RKR%5d hdgtha dwmainsgii RT8ri sobsgh.
detect CTS high, it cannot transmit any data. Figure 9.1. de
di agr am.

UART A UART B
TXD TXD

RTS RTS

Figure 9.1 UART signal connection

.
I START STOP ¢ START
RXD BIT DATA O ! IDLE BIT

nRTS
Figure 9.2 RTS Flow Control
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PWM

9.1 OVERVIEW

The PWM block is
Operation.

consisted with 2 PWM outputs as a compl emen:

l1ebi tcapnter
Dead Ti me Generator
8bit prescaler

| > PRESCALER
BN

APB BUS
—» PWMH

1
PWM REG — 5
<_> PWM LOGIC :‘I
<:|[> UP COUNTER | I
Dead Time 0—}

Counter T ) PWML

> > >

Figure 9.1 Port Control Unit Block Diagram
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9.2 PIN DESCRIPTION

Table 9.1 External pin

PIN NAME TYPE DESCRIPTION
PWMH (0] PWM out put
PWML (0] PWM out put

ABOV Semiconductor

MPpAoMT

\BO\

SEMICONDUCTOR




PWM

9.3 REGISTERS

The baddeesPsWvb s

Table 9.2 Base address of PWM

0x8Dm®hdegi ster

map Tiashdkes@®abdiBed in

NAME BASE ADDRESS
PWM 0x408D0
Table 9.3 PWM register map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
PWM.CON 0x000 RW PWM control register 0x00000
PWN.CMD 0x000 RW PWM command register 0x00000
PWM.SR 0x000 RW PWM status register 0x00000
PWM.PRS 0x000 RW PWM prescale register 0x00000
PWM.PRD 0x001 RW PWM period register 0x00000
PWM.CNT 0x001 RO PWM cucoemter register 0Ox000O0F
PWM.DCNT 0x001 RW PWM down counter regisf 0x00000
PWM.DTZ 0x001 RW PWM dead time zone cou 0x00000
PWM.UCNT 0x002 RW PWM up counter registeg 0x00000
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PWM

9.3.1PWM.CON PWM n Control Register

PWMContr ol Rebi st eegi st &6.

PWM module should be configured properly before running.

the TnCR1 register

PWM.CON=0x4000_8200

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10
[a)
Qlz| « m |3
=Wl u 7 =

Reserved OQlE| <« 4

£z =] g |E
n
0|0 00 000 00
ZIE| E| E |E

7 SYNCMOPWM synchronous start enabl e bi

DE 0 Synchronous start disabled
1 Synchronous start enabl ed
6 I NTEN PWM interrupt enable bit
0 I nterrupt enabl ed
1 I nterrupt disabl ed
5 MA S K Mask PWM outputs
4 00 No mask
X1 MasKkWMH
1X Mask PWML
3 CLKSEL PWM cl ock select Timer operati:
1 CLK : prescaled clock
000CLK
001 CLK/ 2
010CLK/ 4
011 CLK/ 8
100CLK/ 16
101 CLK/ 32
110 CLK/ 32
0 P WME N PWM Enable bit
0 PWM enabl ed
1 PWM disabl ed

ABOV Semiconductor \BO\

MpgoOMT SEMICONDUCTOR

Wh e 1



PWM

9.3.2PWM.CMD PWM n Command Register

PWM Status Cont tholt

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

Regi sttemr .i s 8

8

PWM.CMD=0x4000_8204

7 6 5 4 3 210

Reserved

HOLD
START

_RW ©°
wo ©

1 HOL D PWM hold bit

0 Noacti on

1 Hol ds PWM counter
0 START PWM Enable bit

0 No action
1 Starts PWM
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9.3.3PWM.SR PWM n Status Register

PWM Status Conti+holt Register .i s 8

PWM.SR=0x4000_8208
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

g

<

Reserved m

|_

2

0

d

o

0 I NTFLA I nterrupt flag bit

0 No interrupt occurred Start
1 I nterrupt occurred when 1 c
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9.3.4PWM.PRS PWM n Prescaler Register

PWM Prescal er -lRietgirsagirstier 1lib6n order to prescale the counter i

PWM.PRS=0x4000_820C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10
2
Reserved x
0x00
z
PRS Pr-ecale value of count cl ock

o~

TCLK = PCLK/(PRS+1)
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9.3.5PWM.PRD PWM n Period Counter Register

PWM Period Regpi st ergAsiterl6

PWM.PRD=0x4000_8210

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

2
Reserved x
0x0000
z
15 PRD PWM n Preediodter
0 Not e: PRD > 1
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PWM

9.3.6 PWM.CNT PWM n Current Counter Register

PWM Current Countkbeirt Reeggisdtear .i s 16

PWM.CNT=0x4000_8214

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

2
Reserved P
0x0000
2
15 CNT PWM n Current Counter register
0 (CNT16 hFFFF when PWMEN is | ow)
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9.3.7PWM.DCNT PWM n Down Counter Register

PWM Down Counter-biRegisgiest éis. 16

PWM.DCNT=0x4000_8218

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

>
Reserved %)
a
0x0000
2
15 DCNT PWM Down Counter register
0 (DCNTUCNT)
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9.3.8PWM.DTZ PWM n Dead Zone Time Register

PWM n Dead Zone Ti-bnet Rreggisdteer i s 15

PWM.DTZ=0x4000_821C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

N
Reserved B
0x0000
z
14 DTZ PWM Dead Ti me Zone Counter regi
0
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9.3.9PWM.UCNT PWM n UP Counter Register

PWM n UP Count erbiRegriesgtiesrt eirs. 16

PWM.UCNT=0x4000_8020

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10

>
Reserved IT)
=)
0x0000
2
14 UCNT PWM Up Counter register
0 (UCNDCHNT)
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9.4 FUNCTIONAL DESCRIPTION
Example for PWM

pwm clk
pwrm count
period = &

up=10
dn =8
dt = 4

up =0
dn=4
dt = 4

up =0
dn = 3
dt = 3

up =0
dn=1
dt=1

up=1
dn = 2
dt=1

up = 7
dn=8
dt=1

up = 3
dn=6
dt=1

up =0
dn=5
dt = 4

up = 2
dn =4
dt =1

_I_I__I__I__I__I_ i
10 [1 ]2 |3 [a |5 [6 [7 jo [1 [2 [3 [4 [5s [6 [7 o0 |

I

————— . — . — . —— —————

——— e ———

—=———

pm ey

— e

. e

B

i [ L
I 1

T

[
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Digital DAC

CHAPTER 10. DI GI TAL DAC
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Digital DAC

10.1 OVERVIEW

l1Chanb®A@igital mbAQ!l es

ate PpireO®u dagede. t

Cver Sampling
— LFF

4 Stane -

Sigrma Delta

Spread
Spectrum

—> PIMP
—> P

Figure 10.1 Block Diagram
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Digital DAC

10.2 PIN DESCRIPTION

Table 10.1 External signal

PIN NAME TYPE DESCRIPTION
PWMP o PWM p
PWMN o PWM n
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Digital DAC

10.3 REGISTERS

The base

ADdDdA Gess sO 04800 0 a B d

Table 10.2 Base address of DDAC

register

Thalpl @ & n ®Waebsld®. i bed i n

NAME

Address

DDAC

0x4000_8300

Table 10.3 DDAC Register Map
Name Offset R/W Description Reset
DDAC.CON 0x00 R/W |[Control Regi ster 0x00000
DDAC.DATA O0x04 W Data Register 0x00000O0
DDAC.ISR 0x08 R/W |Interrupt Register 0x00000O0
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Digital DAC

10.3.1 DDAC.CON Digital DAC Control Register
DDAC.CTRL=0x4000_8300
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
EN
FIFO_N SS_FREQ SS_MODE [SD_MODEDIV_2_3DIV_1_2 OV8X CLK
0x00 0x00 0x00 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W
15 FI FO_N Interrupt Generation FI
11
10 SS_FREQ N. A.
7
6 SS_MODE N. A.
5
4 SD_MODE 1 4 stage sigma delta mod
0 2 stage sigma delta mod
3 DI v_2_3 1 1/ 2 down sampling
0
2 DI Vv_1_2 1 2/ 3 down sampling
0
1 oV 8 X 1 8x oversampling
0 16x oversampling
0 CLK R CL K
w Enabl e
ovseXx DIV_1_2DIV_2_3
Sampling Clock =ﬁs—4s§temxcoock X
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Digital DAC

10.3.2 DDAC.DATA Digital DAC DATA Register

DDAC.CTRL=0x4000_8304

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA
0x0000
R/W
15 DATA Dat a
0
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Digital DAC

10.3.3 DDAC.ISR

Digital DAC Interrupt Status Register

DDAC.CTRL=0x4000_8304

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved ISR
0x00 0
R/IW
0 I SR 1 # of samples in FIFO is
0 Enabl e
ABOV Semiconductor
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SPI

11.1 OVERVIEW

On€hannel seriiprlovinded ffacore synchronous serial communi

cations

both of master and sl ave mode. 4 si-®Bal SCWKi, | IMOIse , usaead fMdISOSP]

A Master or Slave operation.
A Programmable clpl&se@olarity and
A 8, 9, -blia, wide transmit/receive register.
A 8, 9, -biag, wide data frame.
A Looepack mode.
A Programmable start, burst, and stop delay ti
A DMA transfer operation.
PRESET TxData[16:0] TxSData[16:0]
o Tx Data > Tx  Shifter
L’ Register [ sS
PENABLE [—> 5ok
—RE s Register Transmit/ > Mos!
ed Receive  fammpp  MISO
PADDR block logi
——1 0gic
PWDATA[31:0] RxData[16:0] RxSData[16:0]
—— < < R xShifter
PRDATA([31:0] Rx Data
A — Register
PENABLE PENABLE
A
DMA req
(Tx & Rx)
< o Clock SPICLKDIV
divider SSDET
DMA en (Tx & Rx) LA B
DMA ack ( Tx & Rx) generator
DMA done (Tx & Rx) RRDY
DMA Tx/Rx done Interrupt

Figure 11.1 Block Diagram

me .
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SPI

11.2 PIN DESCRIPTION

Table 11.1 External Pins

PIN NAME TYPE DESCRIPTION

SS0 I/ OlSPI O Slave select input [/ output

SCKO I/ OlSPI O Seri al clock input / output

MOSIO I/ O/ SPI O Serial data ( Master output, SI 4
MISO0 I/ O SPI O Serial data ( Master input, Sl ay
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SPI

11.3 REGISTERS

The base

Table 11.2 Base Address of SPI

asPd/r less sO xo& @ Gath_d

0x4000 _r®odgio®t e hmap

iTabH¥anda lblel

NAME Base address
SPIO 0x4000_9000
SPI1 0x4000_9100

Table 11.3 SPI Register Map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
SPn.TDR 0x00 W SPI O Transmit Data Reg -

SPn.RDR 0x00 R SPI 0O Receive Data Regi 0x00000
SPn.CR 0x04 RW SPI O Control Regi ster 0x00001
SPn.SR 0x08 RW SPI 0O Status Register 0x00000O0
SPn.BR oOxo0C RW SPI 0O Baud rate Registeg OX000O0F
SPn.EN 0x10 RW SPI O Enable register 0x00000
SPn.LR 0x14 RW SPI O delay Length Regi 0x00010

ABOV Semiconductor

MTEOMT

\BO\

SEMICONDUCTOR




SPI

11.3.1  SPn.TDR SPI Transmit Data Register
SPO. TDR -bist madl/7wr i te register. I't contains serial transmit da
SP0.TDR=0x4000_9000, SP0.TDR=0x4000_9100

31302928272625242322212019181716‘1514131211109 8|7 6 5 4 3 2 1 0

Reserved TDR
0x000 0x00000
- | RW

16 TDR Transmit Data Register
0
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SPI

11.3.2 SPn.RDR SPI Receive Data Register
SPO. RDR -bstsa n&ad/ write register. I't contains serial receive
SP0.RDR=0x4000_9000, SP1.RDR=0x4000_9000

31302928272625242322212019181716‘1514131211109 8|7 6 5 4 3 2 1 0

Reserved RDR
0x000 0x00000
- | RW

16 RDR Receive Data Register
0
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SPI

11.3.3 SPn.CR SPI Control Register

SPO.CR bstas 2@ad/ write register and can be set to configure

SP0.CR=0x4000_9004, SP1.CR=0x4000_9104

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
OUmmmmmgsmégs Ll J| N
m o XX 0ol = < o w o £l o
cserve X B|5|% 3 %258 %5 33 =258 s
7] [72]
0x00 o 0 0 0 0/jO 0O O 1 0 0 0 0|0 0 1 0 0 0 o0
353333333333 $3::
20 TXBC Tx buffer clear bit.
0 No action
1 Clear Tx buffer
19 RXBC Rx buffer clear bit
0 No action
1 Cl ear Rx buffer
18 TXDI E DMA Tx IDotneerrupt Enable bit.
0 DMA Tx Done Interrupt is disab
1 DMA Tx Done Interrupt is enabl
17 RXDIE DMA Rx Done I nterrupt Enable bit.
0 DMA Rx Done Interrupt is disah
1 DMA Rx Done I nterrupt is enabl

16 SSCIE SS EdCdeange I nterrupt Enable bit.
0 nNSS interrupt is disabled.
1 NSS interrupt is enfHblAH) for bot

15 TXI E Transmit Interrupt Enable bit.
0O Transmit I nterrupt is disabled.
1 Transmit Interrupt is enabl ed.
14 RXI E Receimeerrupt Enable bit.
0 Receive Interrupt is disabl ed.
1 Receive Interrupt is enabled.

13 SSMOD SS Auto/ Manual output select bit.
0 SS output is not set by SSOUT (S
- SS signal is in normal opera
1 SS output $iygis&IOUITs set
12 SSOUT SS output signal select bit.
0 SS output is " L.
1 SS output is ' H

11 LBE Looebpack mode select bit in master n
0 Loobpack mode is disabl ed.
1 Loobpack mode is enabl ed.

10 SSMASK SS signal ma s kmiondge .bit in sl ave

0 SS signal masking is disabl ed.
- Receive data when SS signal
1 SS signal masking is enabl ed.
- Receive data at SCLK edges.
9 SSMO SS output signal select bit.
0 SS output signal is disabl ed.
1 SSout put signal is enabl ed.
8 SSPOL SS signal Polarity select bit.
0 SS signalLows. Active
1 SS signalHiigsh .Acti ve

Reserved

o~

5 MS Master/ Sl ave sel ect bit.

ABOV Semiconductor \BO\
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SPI

0 SPI is in Slave mode.
1 SPI is in Master mode.
4 MSBF MSB/ LTSrBans mi t sel ect bit.
0 LSB is transferred first
1 MSB is transferred first
3 CPHA SPI Clock Phase bit.
0 Sampling of data occurs at odd e
1 Sampling of data occurs at even
2 CPOL SPlI CRmlckrity bit.
0 Act-hvgh clocks selected.
1 Actd ow clocks selected.
ansmit/ Receive Data Bits select |

b
b

1 Bl TSz

Tr

00
01
10
11

| |©|00

its
i ts
6 bits
7 bits

CPOL=0, CHKFHA=aOsampling at rising edge, data changing at fall

CPOL=0, CPHA=1 : data sampling at falling edge, data changi n
CPOL=1, CPHA=0 : data sampling at falling edge, data changi n
CPOL=1, CPHA=1 : datead gsea mpdlaitnag cahta nrgiisnigngat f alling edge
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11.3.4 SPn.SR

SPI Status Register

SPO. SR dbsta tead/write register. It contains the status of

SP0.SR=0x4000_9008, SP1.SR=0x4000_9108

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
< < = z w w u > >
Reserved E E é 8 § no: é E 8
X E » n o =) el = o
0 0 0 0 0 0 0 1 1
RC1 RC1 RC1 RC1 RC1 RC1 R R
9 TXDMAF DMA Transmit Operation Complete fl a
0 DMA Transmit Op is working or is
1 DMA Tr ansmdiotneOp i s
8 RXDMAF DMA Receive Operation Complete flag
0 DMA Receive Operation is working
1 DMA Transmit Op is done.
7 Reserved
6 SSDET The rising or falling edge of SS si
0 SS edgedétsemtoe d.
1 SS edge is detected.
- The bit is cleared when it iz
5 SSON SS signal Status flag.
0 SS signal is inactive.
1 SS signal is active.
4 OVRF Receive Overrun Error flag.
0 Receive Overrdetectred. i s not
1 Receive Overrun error is detected
- This bit is cleared by writirt
3 UDRF Transmit Underrun Error fl ag.
0 Transmit Underrun is not occurred
1 Transmit Underrun is occurred.
- This bit is cleared by writirt
2 TXI DLETransmit/ Receive Operation flag.
0 SPlI is transmitting data
1 SPlI is in IDLE state.
1 TRDY Transmit buffer Empty fl ag.
0O Transmit buffer is busy.
1 Transmit buffer is ready.
- This bit is cleared by writirt
0 RRDY Receive buffer Ready fl ag.
0 Receive buffer has no dat a.
1 Receive buffer has data.
- This bit is cleared by writirt
ABOV Semiconductor
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11.3.5 SPn.BR

SPI Baud Rate Register

SPO. BR ibs tesnIrGead/ write register. Baud rate can be set
SP0.BR=0x4000_900C, SP1.BR=0x4000_910C
15 14 13 12 1" 10 9 8 I 7 6 5 4 3 1 0
BR
0x00FF
RW
15 BR Baud rate setting bits
Baud Rate = PCLK / (BR + 1)
0 (BR must be bigger than “0" BR >= 2
SPI Baud Rate SPn. BR
8 MHz 1
4 MH z 3
2 MHz 7
1 MHz 15
500KHz 31
250KHz 6 3
125KHz 127
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11.3.6 SPn.EN SPI Enable register
SPO. EN read/ twrtte register. I't contains SPI enable bit.
SP0.EN=0x4000_9010, SP1.EN=0x4000_9110
7 6 5 4 3 2 1 0
Reserved ENABLE
0x0 0
RW
0 ENABL SPI Enable bit
0 SPI is disabl ed.
- SPnSiRs initialized by writing “0
initialized.
1 SPI is enabl ed.
- When this bit is written as “1”7
be shifted. To prevent this, wri
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11.3.7 SPn.LR

SPO.

SPI Delay Length Register

LR -bs6ta Rédad/ write register. It

contains

start, bur st

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7

SP0.LR=0x4000_9014, SP1.LR=0x4000_9114

6 5 4 3 2 1 0

Reserved SPL BTL STL
0x00 0x01 0x01 0x01
RW RW RW
23 SPL StoPLength value
16 0x01 ~ OXxFF : 1 ~ 2255 SCLKs. (SPL
15 BTL BursTLength value
8 0x01 ~ OxFF : 1 ~ 2255 SCLKs. (BTL
7 STL STart Length value
0 O0x01 ~ 10xFR55 SCLKBE). (STL

SS |
STL|<—>'
BTL|<—>|

l_
|<—>‘ SPL

MISO X MISO X MISO X
MOSI X MOSI )( MOSI )(
Figure 11.2 SPI wave form (STL, BTL and SPL)
ABOV Semiconductor
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11.4 FUNCTIONAL DESCRIPTION

SPI Transmit block and Recei batbltbhely ahare nGlepekhd&enh Bhobkof
Receive block have double buffers and SPI is available for b

11.4.1  SPI timing

The SPI has four modes of operation. These nmodoreso wetssefntdaml| 3 Rl
The configuration is done by two bits in the SPlI contradl regi
bit, which selects an active high or active odfowt ted otcko fTihred i
di fferent transfer formats. To ensure a proper communication
same mode. This can require a reconfiguration of thesmaster |
The clock polarity has no significant effect on the trdansfer
(active high becomes active |l ow and idle | ow becomes idle hi
tdh two different transfer timings, which are described cl ose
the master and the slave are directly connected to each ot he
sl ave. Tnhee insSS hlei sl ave select input of the slave. The nSS pi
be inactive by a high level on this pin (if configured as i n
The timing of a SPlI transfer where CPHA is zero is shown in |
si gwale for CPOL equals zero and another for CPOL equals one.
When the SPI is configured as ae sflalvlei,nd heed ge aonfs ntihses i /oS sltianret

the slave and the MSB of the byte stored in its data registe
started by a software write to theclPaiT®PRabftohkemgsherateti:

CPHA equals zero, the SCLK signal remains zero for thelééirst
on the input |lines of both the mastarramad wheé hshk heeedflre odat
its inactive to its active. The edge of the SCLK | inenfdrom i

rising edge if CPOL equals one) causad tthe dhtaexd tho tbe ss iuft tpe
MI SO | ines.
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SS

sc A W S W A W S W A W W
MOsI Xt X o1 X 02 X 03 X4 Xos X o6 X o7 X

MISO Xoo X o1 X 02 X 03 X 04 X5 X o6 X o7

PN

Figure 11.3 SPI Transfer Timing 1/4 (CPHA=0, CPOL=0, MSBF=0)

SS

SCK

[ Y
MOsI X7 Xos Xps Xoba Xos Xo2 Xor Xoo X

MISO Xor_ Xos Xos Xoa Xos Xo2 Xor Xoo X

Figure 11.4 SPI Transfer Timing 2/4 (CPHA=0, CPOL=1, MSBF=1)

The timing of a SPlI transfer where CPHA is one is show
for the SOk diogn&L&IPOL equals zero and another for CPOL
Like in the previous cases the falling edge of the nSS
previous cases, where CPHA equals zero, the transmissio
at this stage. iThestaantuad by amssefrt ware write to the S
clock signal to be generated. The first edge of the SCl
CPOL equals zero and falling etdbethe @BOLeeqaalds tbeeksl

MSB of the byte in the SPnTDR.

As shown in Figure 10.3 and 10.-cdyclteh.er®héd sSQloK dleil megy coh
i mmedi ately at the begyvyohéengTbhbé dakiadfensithr SCad&puwi th t
SCLK line from its active to its inactive state (fall:@
one). After eight clock pulses the transmission i s comj
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SCK

WRNEWRNRWERNERWER'

MOSI

_ [
X po

Xo1 Xp2 X3 Xos Xps Xos Xo7

MISO

o

o

Xo1 Xp2 X3 Xos Xos Xos Xo7

P

Figure 11.5 SPI Transfer Timing 3/4 (CPHA=1, CPOL=0, MSBF=0)

SCK

=

a

WA AN SN AU AW R A/

MOSI

X b7

Xos Xos Xoa Xps Xo2 Xor Xoo

MISO

X b7

Xos Xps Xos Xps Xp2 Xor Xoo

Figure 11.6 SPI transfer timing 4/4 (CPHA=1, CPOL=1, MSBF=1)
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11.4.2 DMA Handshake

SPI supports DMA handsh akoipnegr act pee rDaMA ohna. n disnh ackred e rDMAo r egi st er
Chap6.BMA Controller). As Transmitter and Receiver are indeper
the same ti me.

After DMA channel for receiver is enabled and receive buffer
waits ACK signal from DMA. | f Receive buffer is filled agai
becomesSWi. XDMAF O6BRP8] ) goes “1”" and an SiPOt EBRODUEOCBPLBEY Vi § ¢
set .

Li kewi se, if transmit buffer is empty after DMA channel for
buffer and waioms DM@BK difgnalanfsmit buffer is empty again after
DONE becom&@BOhBBDMAF(SRER] 9] ) goes “1” and anSPOhtE@RDIUENCSH 489 ¢9r vi

is Skave transmitter semgt tdunamyf eimt @8 a17t&8€@LKsS) in DMA hands
DMA EN
Rx or Tx INTgen
Reg >
(to DMA) SPnSR[9] or [8] set

DMA ACK

DMA DONE

Figure 11.7 DMA Handshake Flow chart
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12C

12.1 OVERVIEW

PC(ntlenrt egr at)edb WCd rairites ket vaenen ntttee fraicer oco €@ rimd d er | tanpr dhied
wires, seri al bus interface to a | arge -brusmbsystefmspapul @aamm
bidirectior@Ghbhuy. with the |

Master and slave operation
Programmabl e communication speed

Mu Fmaist er bus configuration

7-bit addressing mode

Standard data rate of 100/400 kbps
STOP signal generation and detection
START signal generation

ACK bit generation and detection

> > > > > > > >

Slave Addr. Register ™
(12CSAR)
Debounce
enable Slave Addr. Registerl
Noise (12CSAR1)

|
Canceller n
SDA -bi i i
D—< (debounce) . 8-bit Shift Register t
(SHFTR) e
r
:l Y n
SDAOUT A~ SDA _ Data Out Register /1—'\ a
Out Controller | (12CDR) \n—/] !
\v/ [}
u
Debounce SCL High Period Register [ A | s
enable SCLIN (12CSCLHR) N——
Noise scL SCL Low Period Register | 4—— 1 1
Il > -<
s [}y . >| Canceller —>| out Controller (I2CSCLLR) N——
(debounce)
SDAHoldTimeRegister
“l< (I2CDAHR) A\I:
— SCLOUT L
v

Figure 12.1.12C Block diagram
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12.2 PIN DESCRIPTION

Table 12.1. I>C interface external pins

PIN NAME TYPE DESCRIPTION
SCLO I / O|PC channel 0O Serialdrcdioc)k bus I ine (o
SDAO I / O|PC channel 0 Seroméddirchdtng bus | ine (

ABOV Semiconductor \BO\
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12.3 REGISTERS

The base addiress0xA®0@0 0Xx4000TAEO0O0 egi st er nia p Hil22ea rdikashclrel b e d
13

T able 12.2 12C interface base address

NAME BASE ADDRESS
12C0 0x4000_AO00O
12C1 0x4000_A100

Table 12.3 12C register map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
ICn DR 0x00 RW ’C0O Data Register 0x00000
ICnh SR 0x08 R, RV IPCO Status Register 0x00000O
ICn SAR 0x0C RW ’PC0O Sl ave Address Regi 0x00000
ICh CR 0Ox14 RW ’C0O Control Register 0x00000
ICn SCLL 0x18 RW ’PCO SCL LOW duration R| 0O0xO00O0OF
ICnh SCLH 0x1CcC RW ’PCO SCL HI GH duration 0x0000F
ICn SDH 0x20 RW 2C0O SDA Hold Register 0x00007
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12.3.1 ICn.DR I2C Data Register
| ChRi' s &n t& read/write register. It contains a byte of seri.

recei ved.

1C0.DR=0x4000_A000, IC1.DR=0x4000_A100

7 6 5 4 3 2 1 0
ICDR
OxFF
RW
7 1| CDR The most recently rbeetvadsdcdat aedr
0

ABOV Semiconductor \BO\
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12.3.2 ICn.SR I2C Status Register

| CAR is-ban Bead/ write regist%ﬂ.bmu indretrdiarce .t We i $ti atgu g oo ft hle |
except for | MASTER.
1C0.SR=0x4000_A008, IC1.SR=0x4000_A108

7 6 5 4 3 2 1 0
GCALL TEND STOP SSEL MLOST BUSY TMOD RXACK
0 0 0 0 0 0 0 0
RW RW RW RW RW RwW RW RW
7 GCALL General call flag
0 Gener al cal l is not detected.
1 Gener al cal l detected or sl ave
6 TEND 1 Byte transmifdsigon compl ete
0 The transmission is working or
1 The transmission is completed
5 STOP STOP flag
0 STOP is not detected.
1 STOP is detected.
4 SSEL Sl ave flag
0 Sl ave is not selected.
1 Slave is selected.
3 ML OST Mastership lost flag
0 Mastership is not |l ost.
1 Mastership is lost.
2 BUSY BUSY fl ag
0 ’C bus is in |IDLE state.
1 PC bus is busy.
1 TMODE Transmitter/ Receiver mode fl ag
0 Receiver mode.
1 Transmitter mode.
0 RXACK Rx ACK flag
0 Rx ACK is not received.
1 Rx ACK is received.
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12.3.3 ICn.SAR I2C Slave Address Register

| CAAR i sbiatns 8read/ write

register. It shows the address in sl a
1C0.SAR=0x4000_A00C, IC1.SAR=0x4000_A10C
7 6 5 4 3 2 1 0
SVAD GCEN
0x00 0
RW RW
7 SVAD 7-bit Sl ave Address
1
0 GCEN Gener al cal | enable bit
0 Gener al cal l is disabl ed.
1 Gener al cal l is enabl ed.
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12.3.4 ICn.CR I2C Control Register
| CBR i ssbanhs8read/write register. The registersiaand thhe evaits|tyo ad
for 12C transactions to be kicked off.
1C0.CR=0x4000_A014, IC1.CR=0x4000_A114
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
m 2| z| 3 3 | &
5 = EE| K o | %
z S < < (2 o
0 0 0 0 0 0 00 0 0 0 0 0 0 0
RW ‘R RW RW RW RW RW
9 I NTDEL I nterval del ay value between addr
8 DATA)
0 1 * 1 CnSCLL
1 2 * 1 CnSCLL
2 4 * | CnSCLL
3 8 * 1 CnSCLL
7 I F I nterrupt status bit
0 I nterrupt is inactiwve
1 I nteranaoptves
5 SOFTRSTSoft Reset enable bit.
0 Soft Reset is disabled.
1 Soft Reset is enabl ed.
4 I NTEN I nterrupt enabled bit.
0 I nterrupt is disabl ed.
1 I nterrupt is enabl ed.
3 ACKEN ACK enable bit in Receiver mode.
0 ACK is métesemttcei ving dat a.
1 ACK is sent after receiving dat
1 STOP Stop enable bit. When this bit i
transmission will be stopped even

0 Stop is disabl ed.
1 Stopmpnawled. When this bit is se

0 START Transmi ssion start bit in master r
0 Waits in slave mode.
1 Starts transmission in master m

Interval time = scllreg * INTDEL * pclk

ADDRESS (or DATA) |-| DATA |.|

oS The timing of Writing status register A

Figure 12.2 INTDEL in Master mode
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12.3.5 ICn.SCLL I2C SCL LOW duration Register
| CnSCIsL @it6 read/ write register. SCL LOW time can be set
1C0.SDLL=0x4000_A018, IC1.SDLL=0x4000_A118
15 14 13 12 1" 10 9 8 ‘ 7 6 5 4 3 2 1 0
SCLL
OxFFFF
RW
15 SCLL SCL LOW duration value.
SCLL = ¢ BCLK[15:0] ) + 2*PCLKs
0 Default value is OXFFFF.
. SCLL |
SCL / \ / \ i \
Figure 12.3 SCL LOW Timing
ABOV Semiconductor
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12.3.6 ICn.SCLH I2C SCL HIGH duration Register

| CnSdLsH &@it6 read/ write register. SCL HIGH time wild/l be set
1C0.SDLH=0x4000_A01C, IC1.SDLH=0x4000_A11C
15 14 13 12 1" 10 9 8 ‘ 7 6 5 4 3 2 1 0
SCLH
OXFFFF
RW

15 SCLH SCL HI GH duration value.
SCLH = ( PCLK * SCLH[15:0] ) + 3 PC
0 Default valwue is OXFFFF.

Figure 12.4 SCL HIGH Timing
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12.3.7 ICn.SDH SDA Hold Register
| CnSD$ @dit5read/ write

s | 7

register.

SDA HOLD ti me wil!l be
1C0.SDH=0x4000_A020, IC1.SDH=0x4000_A120

set

15 14 13 12 1" 10 9 6 5 4 3 2 1 0
SDH
0x3FFF
RW
14 SDH SDA HOLD time setting value.
SDH = (* PEDHK[ 14:0] ) + 4 PCLKs
0 Default value is Ox3FFF.

SDH

SDA /

—

.

Figure 12.5 SDA HOLD Timing
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12.4 FUNTIONAL DESCRIPTION
12.4.1  I?C bit transfer

The data on the SDA |line must be stabloer
change when the clock signal36on the SCL

dulr”i ngyt atthee d'fH"t hpee rd @
line is “L"” (see Fig

/ X : Y
L —

Data line Stable:
Data valid
except S, Sr, P

Change of Data
allowed

Figure 12.6 I12C Bus bit transfer
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12.4.2 START/Repeated START/STOP

Within the prGbeduyrenoffuehei tuations arise which are defined
Fiug 8.7) .

i) An“H” to “L” transition iocsn “tHi'e i$DAonlei nseucvwhhiunrei quGL

indicates a START condition.

i) A“L” to “H” transition on the SDA |line while SCL is
START and STOP conditions are always generated tbgr thlee ma@TART
condition. The bus is considered to be free again a certain
The bus is busy if a repeated START(Sr) is generated instea
repeated START(Styncobhndnalilbobwnwsi deetical. For the remainder of

used as a generic term to represent both the START and repeat
Detection of START and 8%ORoocoedieidon® lyrededwisc i s easy if
interfacing hardware. However, microcontroll ers twwitdeerna | Dwcdkh
period to sense the transition.

S . L/

"

N\,

START Condition STOP Condition

SCL

Figure 12.7 START and STOP condition
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12.4.3 Data Transfer

Every byte put on tbhiet sSOA ng.neThreusntunbbeer8 of bytes thatteadan be

Each byte has to be followed by an acknowledge bit. Date is
13.8) . If a slave can’'t receive or transmit anot hefurmotmpdret ef
example servicing an internal interrupt, it can hold té&e cl o
then continues when the slave is ready for another byte of di
A message wéi whtbBtaowch an address can be terminated by gene
transmission of a byte. In this case, no acknowledge i s gene.l
P
o T\ XX X G O X
MsB Acknowledgement Acknowledgement Sr
Signal from Slave Signal from Slave
Byte Complete, Clock line held low
Interrupt within Device while interrupts are served.
SscL S 1 9 1 9 Sr
or ACK ACK or
Sr p
START or Repeated STOP or Repeated
START Condition START Condition

Figure 12.8 I12C Bus data transfer
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12.4.4 Acknowledge

Data transfer with acknowledgeelatedbliélgathbr pul $heiaclgrowlrad
transmitter releases the SDAdugenecl(otlkGH)uldsuer.i ng the acknow

The receiver must pulll down the SDA line during the acknowl e
period of this wit¥8k pQfl sceeuuprsseen,d Fshegtl d t i mes must al so be tak:
Whea sl ave doesn’t acknowledge the slave address (for exampl e

some -triemd function), the data |line must be left “H" by the sl
to abdrtantsifer, or a repeated START condition to start a new
| f a-relceve er does acknowl edge the slave address but, somet ir
bytes, the master must again ahldaret stltaer et rgemaelranowige dgei soit b d
byte to follow. The sl ave | eaves the data | ine “H” and the m:
| f a 1Mmaseewver is involved in a transfeavy-eriansmuisttt egi gonyaln otth e
acknowledge on the |l ast byte thatt warss mil totckre dmwatt rod| & aiee stl lae

master to generate a STOP or repeated START condition.

Figure 12.9 I12C bus acknowledge

h>Y

Data Output —\ X X : X X

By Transmitter R

h )Y

Data Output A
By Receiver \_/
SCL From MASTER \ /1\ /2\ / 8\ / 9\

L Clock pulse for ACK

ABOV Semiconductor \BO\

HAPpoOMT SEMICONDUCTOR



12C

12.4.5 Synchronization

All masters generate theitrr anwenf ecrl onseks Wabgiessh edrBCtah d slnentpy val i
period of the clock. A defi ne-ybciltocakr biist rtahteiroenf oprreo cneedeudreed tfoo rt
Clock synchronization i ANPecbhonmel itimgif mfc eshe¢ owitthed SCLnl ine.

“H” to “L” transition on the SCL line will cause the deeices
clock has gone “L”, it wildl hol d stthaet eSCGLs Iriemecd.énd .t(hddet ov eshticagt e tL
“L”™ to “H” transition of this c¢clock may not change tdkreiseate
with the | ongest “L” period. DeévHitaes$ aviet lushoagt ¢hi SLtimeri od:
When all devices concerned have counted off their “L” period
no difference between the device clocks and mheéengt atheiof “HHe
The first device to complete its “H” period wildl again pull

Wait High  :Start High
Counting Counting

Fast Device
SCLOUT

High Counter
Reset

Slow Device Y
SCLouT \<—\\—I
SCL \

Figure 12.10 Clock synchronization during the arbitration procedure

i
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12.4.6 Arbitration

A master may start a transfer only if the bus is free. Two
mini mum hold time ofwhikd $SEART tcsorndci tai flrefi ned START conditio
Arbitration takes place on the SDA line, while the SCLsline |
“H” |l evel, whil e another masterits DATaM somittpiutngs t“alg’e |beevced u swei
doesn’t correspond to its own | evel

Arbitration can continue for many bits. lts first stage is ¢

address the same deviues, wiatrtbi tomph o Rbsiagdren biffn tthheetyrdesatrsseni ma et e
acknowhbéedge i f thegcareemasBecause addr ess 2Gbuws diast ad e tnef romimmaet d

wi nning master, no informatiessis | ost during the arbitrati ol
A master that | oses the arbitration can generate clock pul se:
| f a master also incorporates a slave function and it | oses
wi hng master is trying to address it. The |l osing master must
Fi gu3 #slows the arbitration procedure for two masters. Of <co
masters are ®eobuesgt edhtto moment there is a difference between
Devicel Dataout and the actual |l evel on the SDA |line, its daf
then connectedwtiodlt meotbadfefthi ¢ he data transfer initiated by

Arbitration Process not adapted  Device 1 loses Arbitration Devicel outputs High

Devicel
DataOut \ / \ /

Device2

/N [T\
SDA on BUS __\ /_\ /__\—/_

et /S \ /0

Figure 12.11 Arbitration procedure between two masters
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12.5 12°C OPERATION

’°C supports interrupt operation. Once
information samdysSCLL"| ibneef ore the register is written as a ce

interrupt Cihsissesntwituesd

writing
12.5.1 Master Transmitter

It shows the flow of tranwr.td)er i n master mode (see Fig

< IDLE )
Master o | Sla+R |« Sorsr |«
Receiver
y
SLA+W
N
ACK » STOP » P
Y
»  LOST
\ 4 h 4 h 4 A\ 4 h 4
»  DATA Rs STOP LOST LOST&
A
N
ACK > STOP > P
Y
» LosT Other master continues
A
Y Cont S Lost) Y From master to slave / .
Master command or Data Write
Nl From slave to master
STOP < A -
Ly { §,S0uliz diheld low
Y P | Ly d$ bkErbdiiommand
>}
LOST& Arbitration lost as master and
addressed as slave

Figure 12.12 Transmitter Flowchart in Master mode
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12.5.2 Master Receiver

t

shows the flow of recei3dml)in master mode (see Figure
{ IDLE »
v
Mastgr SLA+W |« SorSr |«
Transmitter
4
SLA+R
N
ACK » STOP > P
Y
> LOST
h 4 v v \ 4
» DATA Rs LOST LOST&
> Sr
Y
N
ACK » STOP > P
Y
> LOST Other master continues

From master to slave /
Master command or Data Write

From slave to master

}L y U S,z dheld low

P Ly ( S hddmdidommand

Arbitration lost as master and

LOST&
addressed as slave

Figure 12.13 Receiver Flowchart in Master mode
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12.5.3 Slave Transmitter

It shows the flow of trans®ilt4)er in slave mode (see Figure 1

Figure 12.14 Transmitter Flowchart in Slave mode

C IDLE )

y
» SorSr
A A 4
SLA+R GCALL
Y
LOST& ACK
Y
» DATA
\% N
ACK P STOP > P
: — e

From master to slave / oA -
Master command or Data Write Lyt s Giheld low

From slave to master P Ly G S bitdmdidommand

Arbitration lost as master and

LOST& addressed as slave

GCALL | General Call Address

ABOV Semiconductor \BO\
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12.5.4 Slave Receiver

I't shows ntéeeifveoew o sl aved Imp)de (see Figure 1

Figure 12.15 Receiver Flowchart in Slave mode

{ IDLE <

y
SorSr

A 4

SLA+W GCALL

i N
LOST& ACK

DATA

\ 4

\ 4

STOP

\ 4
o

ACK
: —— o )

From master to slave / A i p

Master command or Data Write Ly U S sa Gheld low

From slave to master P Ly ( S NiuBrhdidommand

Arbitration lost as master and

LOST& addressed as slave

GCALL | General Call Address
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ADC I/F

CHAPTER 13. ADGOnt er f ac e

ABOV Semiconductor WMAOMT \BO\



ADC I/F

13.1 OVERVIEW

The ADC I1/F can configure ADC analog block and support pro
Singl e/ CdmBtuirmmuduAsl | channel mode.

ABOV Semiconductor MO MT \BO\
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ADC I/F

13.2 REGISTERS

The base aADLCr HsPsOpBO@®0OG egi st er

Table 13.1 Base address of ADC

ma p Tiasb1l @easndiraibth &@d i n

NAME

BASE ADDRESS

ADC

0x4000_BOOO

Table 13.2 ADC IP register map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
ADC.CTRL 0x00 RW ADC Control Regi ster 0Ox00000O0
ADC.CFG 0x04 RW ADC Configuration Reg 0Ox00000O0
ADC.BST_CTRL 0x08 RW ADC BUSRT Mode Contro 0x00000
ADC.TRIG_CTRL 0xo0C RW ADC TRI GGER Mode Cont 0x00000
ADC.DMA_CTRL 0x20 RW DMA Control Register 0x00000O0
ADC.DATAOUTO O0x24 RO Data Output Register -
ADC.DATAOUT1 0x28 RO Data Output Register -
ADC.DATA_FIFO_STATUS 0x2C RO Data FIFO Status Regi 0x00000
ADC.INT_RAW 0x80 RO I nterrupt RAW Registe 0x00000
ADC.INT_STS 0x 84 RO Interrupt Status Regi 0x00000O0
ADC.INT_EN 0Ox 88 RW Interrupt Enabl e Regi 0x00000O0
ADC.INT_ACK 0x8C RW Interrupt ACK Registe 0x00000O0
ADC.FPGA_GAIN OxFO RW FPGA Gain Register 0x00000
ABOV Semiconductor HMAOMT \BO\
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ADC I/F

13.2.1

ADC.CTRL ADC Control Register

ADC.CTRL=0x4000_B000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8‘7 6 5 4 3 2 10
[T —
w w .
ﬁ o] L E g EI él 5, EI
1 | = w ¥
Reserved 8 ; E <;t g 5;) d 5’ é
< s m = = s
3 »
0|0 0x00 0 0 0x00 0x0
2 : 1AL : : |2
25 ADC_STS ADC Status
0 I dl e
1 Busy
24 SAMPLE_RA 1 Whiracti onal part of SAMPLE_RA
F
23 BWAI T Burst Wait count value
16 MCLK tick delay (BWAIT+1)
15 BWAI TEN Burst Wait Enabl e
0 Di sabl e
1 Enabl e
14 MODE ADC mode configuration
13 00 Single RuunseMod,eDC_CFG Regi st
01 Cont i ripdwes uses ADC_CFG Re
10 Conti Bwaws Mode uses ADC_
11 Regi ster
Contl MUduLhannel B usreslte cMoedde
12 MSB_I1 NV MSB inversion
0 ADC[11 0] = {~ADC[11]uynd®DEnE¢e
1 ADC = ADC
11 SAMPLE_RA 8 bit integral part of SAMPLE
4 SAMPLE_RATE = (SAMPLE_RATE_
( SAMPLE_RATE_F [ 2)
Sampling Rate = MCLK Freque
Not BEAMPLE RATE must be grea-

3 MCLK_DIV MCLK Divider Value
1 000 MCLK Disabled
001 MCLK frequency = System APB
010 +1)
011 MCLK frequency = System APB
100 +1)
101 MCLKrequency = System APB B
110 +1)
111 MCLK frequency = System APB
+1)
MCLK frequency = System APB
+1)
MCLK frequency = System APB
+1)
MCLK frequency = System RAIPB
+1)
0 ADC_EN ADC Enabl e

0 Di sabl e
1 Enabl e

ABOV Semiconductor
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ADC I/F

13.2.2 ADC.CFG ADC Configuration Register

ADC.CFG=0x4000_B004

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 10

| a1 4
Sl ol & g
Reserved Olﬂé I
alu|s 5
4| 2l <
0 0x0
Z 22| &
6 LDO_EN_I LDO1V Enable Signal
0 AD®i sabl e
1 ADC Enabl e
5 REFSEL_| ADC Reference Voltage Selection
0 Ref er ence VMDD 1tVa gAeD C=
1 Reference Voltage = EXTREF
4 AMUXEN_I AMUXOUT A(Selected ADC Input E x
0 AMUXOUT Fl oating
1 AMUXOUT output Enabl e
3 CH_SEL ADC Channel Sel ection
0 0O0O0OCADC 3V Channel 0
0001ADC 3V Channel 1
0O001CADC 3V Channel 2
0011ADC 3V Channel 3
010CADC 3V Channel 4
0101JADC 3V Channel 5
011CADC 3V Channel 6
0111 ADC 3V Channel 7
100CADC 1V Channel 0
1001JADC 1V Channel 1
101 CADC 1V Channel 2
1011ADC 1V Channel 3
110CADC 1V Channel 4
1101 ADC 1V Channel 5
1110ADC CWNannel 6
1111 ADC BAT Channel

ABOV Semiconductor HMPOMT \BO\
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ADC I/F

13.2.3 ADC.BST_CTRL

31 30 29 28 27 26 2524|232221 2019181716|15141312 1 10 9 8|7 6 5 4 3 2 10

ADC BUSRT Mode Control Register

ADC.BST_CTRL=0x4000_B008

- - - -
Reserved g g 5 E
] 0 ] 0
0x00 0x00 0x00 0x00
z z z z
19 BST3_ _SEL Burst Mode Selection
15 BI T3_SEL[3:0]
0-7 ADC 3V Channel 0/ 1/ 2/ 3/ 4/ 5]/
8-14 ADC 1V Cbabh2l 3/ 4/5/ 6
15 ADC BAT Channel
BI T3_SELJ[ 4]
0 Di sabl e
1 Enabl e
14 BST2_SEL Burst Mode Selection
10 BI T2 _SEL[3:0]
0-7 ADC 3V Channel 0/ 1/ 213/ 415/
8-14 ADC 1V Channel 0/ 1/ 2/ 3/ 4/ 5]/
15 ADC BAT Channel
BI T2 SELJ[ 4]
0 Di sabl e
1 Enabl e
9 BST1_SEL BurMdde Selection
5 BI T1_SEL[3:0]
0-7 ADC 3V Channel 0/ 1/ 2/ 3/ 4/ 5/
8-14 ADC 1V Channel 0/ 1/ 2/ 3/ 4] 5/
15 ADC BAT Channel
BI T1_SELJ[ 4]
0 Di sabl e
1 Enabl e
4 BSTO_SEL Burst Mode Selection
0 BI TO_SEL[3:0]
0-7 ADC 3V Cbhabh2el 3/ 4/5/6/7
8-14 ADC 1V Channel 0/ 1/ 2/ 3/ 4] 5/
15 ADC BAT Channel
BI TO_SELJ[ 4]
0 Di sabl e
1 Enabl e
ABOV Semiconductor WMEomT \BO\
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13.2.4 ADC.TRIG_CTRL ADC TRIGGER Mode Control Register

ADC.TRIG_CTRL=0x4000_B00C

31 30 29 28 27 26 2524|232221 20 19 18 17 16|151413 12 11 10 9 8|7 6 5 4 3 2 10
] i o i
@, ?, @, ®,
Reserved a (3 § (3
74 [ 74 [
= (= = =
0x00 0x00 0x00 0x00
z z z z
19 TRI G3_SE Trigger Mode Selection
15 TRI G3_SEL[ 3: 0]
0-7 ADC 3V Channel 0/ 1/ 2/ 3/ 4/ 5]/
8-14 ADC 1V Cbabh2l 3/ 4/5/ 6
15 ADC BAT Channel
TRI G3_SELJ[ 4]
0 Di sabl e
1 Enabl e
14 TRI G2_SE Trigger Mode Selection
10 TRI G2 _SEL[ 3: 0]
0-7 ADC 3V Channel 0/ 1/ 213/ 415/
8-14 ADC 1V Channel 0/ 1/ 2/ 3/ 4/ 5]/
15 ADC BAT Channel
TRI G2 _SELJ[ 4]
0 Di sabl e
1 Enabl e
9 TRI G1_SE Trigger Mode Selection
5 TRI G1_SEL[3:0]
0-7 ADC 3V Channel 0/ 1/ 2/ 3/ 4/ 5/
8-14 ADC 1V Channel 0/ 1/ 2/ 3/ 4] 5/
15 ADC BAT Channel
TRI G1_SELJ[ 4]
0 Di sabl e
1 Enabl e
4 TRI GO_SE Trigger Mode Selection
0 TRI GO_SEL[3:0]
0-7 ADC GNannel 0/ 1/ 2/ 3/ 4/ 5] 61/ 7
8-14 ADC 1V Channel 0/ 1/ 2/ 3/ 4] 5/
15 ADC BAT Channel
TRI GO_SELJ[ 4]
0 Di sabl e
1 Enabl e
ABOV Semiconductor WmFomT \BO\
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13.2.5 ADC.DMA_CTRL DMA Control Register

ADC.DMA_CTRL=0x4000_B020

181716‘1514131211109 8|7 6 5 4 3 2

31 30 29 28 27 26 25 24|23 22 21 20 19 10
= = o
nln 4 - 0|z
| = %) 1S I| w
nH n 14 14 I
Reserved | F F o<
I I - o <2
oo T I S|o
o o =
0x00 0x00 0
2|2 g z z|Z
19 CH1_STS CH1 DMA Channel Status
0 I dl e
1 Processing
18 CHO_STS CH@OMA Channel Status
0 I dl e
1 Processing
17 CH1_TRCN CH1 Transfer Count
10 Note : Transfer Size is always
CNT CNT + 1
9 CHO_TRCN CHO Transfer Count
2 Note : Transfer Size is always
CN CNT + 1
T
1 DMA_CH_S DMA Channel Select when DMA ini
0 Start with CHO
1 Start with CH1
0 DMA_EN DMA Transfer enabl e
0 Di sabl e
1 Enabl e
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ADC I/F

13.2.6 ADC.DATAOUTO0 Data Output Register

ADC.DATAOUTO0=0x4000_B024

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
I 2
< g
(=) o
0x0000 0x0000
2 g
31 DATA1 4bit ADC channel + 12bit ADC Da
16 Not e) I'F ADC_EN is 1, DATA is 11
Note) Dat amrtias | atest
15 DATAO 4bit ADC channel + 12bit ADC Da
0 Not e) I'F ADC_EN is 1, DATA is 11
Note) DataO is |l atest data.

ABOV Semiconductor HMbo MT \BO\
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13.2.7 ADC.DATAOUT1 Data Output Register

ADC.DATAOUT1=0x4000_B028

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
2 <
< g
(=) o
0x0000 0x0000
2 g
31 DATA3 4bit ADC channel + 12bit ADC Da
16 Not e) I'F ADC_EN is 1, DATA is 11
Note) DataO is | atest dat a.
15 DATAZ2 4bit ADC channel + 12bit ADC Da
0 Not e) I'F ADC_EN is 1, DATA is 11
Note) DataO is |l atest data.
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13.2.8 ADC.DATA_FIFO_STATUS Data FIFO Status Register

ADC.DATA_FIFO_STATUS=0x4000_B02C

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
T o« |3
14
= 2 = < E
Reserved & § % § 5
(4 (4
0x0 0x0 0x0
()] (@] @]
4 4 4
9 RPTR Read Pointer to FIFO of 16 x 46b
8
5 WPTR Write Pointer to FIFO of 16 x 4
4
2 CNT Count
0
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13.2.9 ADAC.INT_RAW Interrupt RAW Register

ADC.INT_RAW=0x4000_B080
31 30 29 28 27 26 25 24|23 22 21 20 19 181716‘15 4131211 10 9 8|7 6 5 4 3 2 10

=
Reserved é
0x00
(@]
4
4 RAW I nterrupt RAW Register
0 OOO0OCDMA CHO Transfer Done I nter
1 DMA CH1 Transfer Done I nter
O0OO0OJALC_HOLDIBNBTrrupt
0 ALC_CHNG_END I nterrupt
0O01CADC Done Interrupt
0
010C¢C
0
100¢C
0
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13.2.10 ADC.INT_STS Interrupt Status Register

ADC.INT_STS=0x4000_B084
31 30 29 28 27 26 25 24|23 22 21 20 19 181716‘15 4131211 10 9 8|7 6 5 4 3 2 10

(%)
=
Reserved a:
%)
0x00
[e]
(4
4 STATUS I nterrupt STATUS Register
0 OOO0OCDMA CHO Transfer Done I nter
1 DMA CH1 Transfer Done I nter
OOOITALC_HOLD_END Interrupt
0 ALC_CHNG_END I nterrupt
0O01CADC Done Interrupt
0
010C¢C
0
100¢C
0

ABOV Semiconductor HHpoOMT \BO\
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13.2.11 ADC.INT_EN Interrupt Enable Register

ADC.INT_STS=0x4000_B088
31 30 29 28 27 26 2524\232221 20 19 181716‘15 4131211 10 9 8|7 6 5 4 3 2 10

w

o

Reserved <

Z

w

0x00

z
4 ENABLE nterrupt ENABLE Register
0 O0OCDMA CHO Transfer Done

|

0 I nter
1 DMA CH1 Transfer Done I nter
OOOITALC_HOLD_END Interrupt

0 ALC_CHNG_END I nterrupt
0O01CADC Done Interrupt
0

0

0

1

0

[EEY

0(

00

ABOV Semiconductor HHFfloMT \BO\
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13.2.12 ADC.INT_ACK Interrupt ACK Register

ADC.INT_ACK=0x4000_B088
31 30 29 28 27 26 25 24|23 22 21 20 19 181716‘15 4131211 10 9 8|7 6 5 4 3 2 10

14
<
Reserved w
o
0x00
o
=
4 CLEAR I nterrupt ENABLE Register
0 O0OOCDMA CHO Transfer Done Inter
1 DMA CH1 Transfer Done I nter
OOOITALC_HOLD_END Interrupt
0 ALC_CHNG_END I nterrupt
0O01CADC Done Interrupt
0
010¢
0
100C
0

ABOV Semiconductor HHPOMT \BO\

SEMICONDUCTOR



ADC I/F

13.3 ADC Channel Configuration
Even t houagrhe tlhéercechannel sr é mo APd&nkaPs ,onilty

ib5s channel s ¢

an

foll owing table shows ADC channel configuration.
3V Channel 0 I nternal Debug Pur
3V Channel 1 Il nternal Debug Pur
3V Channel 2 Il nternal Debug Pur
3V Channel 3 I nternal Debug Pur
3V Channel 4 Connected to PBJ 3]
3V Channel 5 Connected to PBJ 2]
3V Channel 6 Connected to PBJ[ 1]
3V Channel 7 Connected to PB[ O]
1V Channel O Not Used
1V Channel 1 Not Used
1V Channel 2 Not Used
l1MChannel 3 Not Used
1V Channel 4 Not Used
1V Channel 5 Not Used
1V Channel 6 Probe Test Only (A
VBAT Channel Connected VBAT Pow
ABOV Semiconductor WHgomT \BO\
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13.4 FUNCTIONAL DESCRIPTION
ADC Interface

Conversion Time : (60 ~ 72) * MCLK

i Sampling Time : (12 ~ 24)* MCLK
i

H i :
ADIN_SEL<3:0> >< ADIN1 | : X ADINZ
1 : e e
1 H [
H i
STBY H i ; :
H
1 : ;
ADEN : 1 ‘I
H :
or ‘ : —
H [l
ADEN start1 : e : Stanz
1 : : ]
Sampling Hold Hold 1 Sampling
)

Sample

FLAG

'
'
AD_OUT<11:0> i Unvalid Data >Q AD_OUT1 H

-+ - -
Operation 1 Standby Operation 2

ABOV Semiconductor WHfomt \BO\"
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CHAPTER14. DMI ( Di g1 tfadceMl C | n
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DMI

14.1 OVERVIEW

This document contains detailed target descriptions about D

compose of PDM(pulse density modulation) I /F, digital deci mat
ABOV Semicon r '
OV Semiconducto W H o M T \BO\
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14.2 PIN DESCRIPTION

Table14.1 External pin

PIN NAME TYPE DESCRIPTION
DMI_CLK (0] Clock for 12S/ PDM mode
DMI_LRCLK (0] LR CLK for 12S mode

DMI_DATA | Data for 1 2s/ PDM mode

ABOV Semiconductor
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DMI

14.3 REGISTERS

The base

Table 14.2 Base address of DMI

abdvti rse sOsx Ba®0aOn_de gi st er

ma p Tiasb1ldReasndiraibth 48d

in

NAME BASE ADDRESS
DMI 0x40B®O
Table 14.3 DMI IP register map
NAME OFFSET TYPE DESCRIPTION RESET VALUE
DMLIF_CTRL 0x00 RW D MI I F Control Registeg 0x00000
DMI.FILT_CTRL 0x10 RW Fi IMoedre Contr ol Regi st O0x00000O0
DMI.DMA_CTRL 0x20 RW DMA Transfer Control R 0x00000
DMI.PCM_DATA 0x24 RO l1ébit PCM Output Data -
DMLINT_RAW 0x80 RW DMA Transfer I nterrupt O0x00000
DMLINT_STS 0x 84 RW DMATransfer I nterrupt O0x00000
DMLINT_EN 0x 88 RW DMA Transfer I nterrupt O0x00000
DMLINT_ACK 0x8C RW DMA Transfer I nterrupt O0x00000

ABOV Semiconductor
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DMI

14.3.1 DMLIF_CTRL DMI IF Control Register

DMLIF_CTRL=0x4000_B300
31 30 29 28 27 26 25 24|23 22 21 20 19181716\151413 121 10 9 8|7 6 5 4 3 2 1 0

iy | w

= Wi w > Q| z
& 22 o Quw

Reserved | | w g' E, =
& 0| 8 o s| 3
- Nl w © [=)
0x0 0|0 0x000 0
g |Z|2 z Ak

16 12S_SHT Data Shift Amount

14 No twa lwihce n DMI MODE = 1.

SHT PCM DATA[Q]l 2S5 DATA[ 28HD)] >>
13 1 2S_LRSE 1 2S Latch Data Selection

Note: Valid when DMI MODE = 1
0 Latch Left channel Dat a
1 Latch Right channel Data
12 EDGE_SEL Latch Data Selection
0 Latch Data at the rising ed
1 Lat@dht a at the falling edge
11 CLK_DIV Clock Frequency Definition
2 Note : APB Bus cl ockoAf3rieRdu8ncy
Note : CLK_DIV[11:4] must be gr
When CLK DIV[11:4] is equal 't
CLK CLKrequency = (APB Bus <cloc
16)
1 DMI _ MODE DMI Meedkection
0 PDM Mode
1 | 2S Mode
0 DMI _EN D MI I F Enabl e
0 Di sabl e
1 Enabl e

ABOV Semiconductor HofiomMT \BO\
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14.3.2 DMLFILT_CTRL Filter Mode Control Register

DML.FILT_CTRL=0x4000_B310

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0

4 =z
bl g
Reserved 'i"é;
I [
11111
AHEE
2 HPF_EN Hi olmss Filter Enabl e
Note: Cutoff Frequency is 4. 7Hz
0 Di sabl e
1 Enabl e
1 RATE PDM DRabme Selection
0 1. 024 Mbepcsi nfation by 64
1 2. 048 Mbepcsi nfati gn by 128
0 FILT_EN D

ecimation FiWhem BNMbBbMOGDE = 1,
0’

Di sabl e
Enabl e

= O
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14

3.3 DMIL.DMA_CTRL

DMA Transfer Control Register

DMI.DMA_CTRL=0x4000_B320

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
= = o
0l n =z =z nl =z
= = %) [S) Il w
0l n © 4 |
| o [= = ol «
Iz < o | =
<
oo T I S| e
o o a
0|0 0x00 0x00 0|0
2|2 z z Z| 2
19 CH1_STS CH1 DMA Channel Status
0 0
1 1
18 CHO_STS CHO DMA Channel Status
0 0
1 1
17 CH1 _ _TRCN CH1 Transfer Count
10 Not e Transfer Size is always
9 CHO_TRCN CHO Transfer Count
2 Not e Transfer Size is al ways
1 DMA_CH_S DMA Channel Sel ecal when DMA ini
0 0
1 1
0 DMA_EN DMA Transfer Enabl e
0 Di sabl e
1 Enabl e
ABOV Semiconductor \BO\
HOAOMT
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14.3.4 DMILPCM_DATA 16-bit PCM Output Data Register

DMI.PCM_DATA=0x4000_B324
31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

DATA1
DATAO

0x0000 0x0000

o [}
4 4

DATAL1 l1ébit PCM Output Data Register

DATAO l16bit PCM Output Data Register
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14.3.5 DMLINT_RAW DMA Transfer Interrupt Register

DMLINT_RAW=0x4000_B380

31 30 29 28 27 26 2524‘232221 2019181716‘1514131211 10 9 8|7 6 5 4 3 2 10

=
Reserved §
0x0
o
4
1 RAW I nterrupt RAW Register
0 01 DMA CHO Transfer Done I nter
10 DMA CH1 Transfer Done I nter

ABOV Semiconductor HofomT \BO\
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14.3.6 DMLINT_STS DMA Transfer Interrupt Register

DMLINT_STS=0x4000_B384

31 30 29 28 27 26 2524‘232221 2019181716‘1514131211 10 9 8|7 6 5 4 3 2 10

»
2
Reserved ﬁ.
(%)
0x0
o
4
1 STATUS I nterrupt RAW Register
0 01 DMA CHO Transfer Done I nter
10 DMA CH1 Transfer Done I nter

ABOV Semiconductor HofomT \BO\
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14.3.7 DMLINT_EN DMA Transfer Interrupt Register

DMLINT_EN=0x4000_B388

31 30 29 28 27 26 2524‘232221 2019181716‘1514131211 10 9 8|7 6 5 4 3 2 10

w
@
Reserved g
Z
w
0x0
=
©
1 ENABLE I nterrupt RAW Register
0 01 DMA CHO Transfer Done I nter
10 DMA CH1 Transfer Done I nter

ABOV Semiconductor HojomT \BO\
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14.3.8 DMLINT_ACKDMA Transfer Interrupt Register

DMLINT_ACK=0x4000_B38C

31 30 29 28 27 26 2524‘232221 2019181716‘1514131211 10 9 8|7 6 5 4 3 2 10

14
<
Reserved H
o
0x0
(€]
=
1 CLEAR I nterrupt RAW Register
0 01 DMA CHO Transfer Done I nter
10 DMA CH1 Transfer Done I nter

ABOV Semiconductor HoMhomMT \BO\
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14.4 FUNCTIONAL DESCRIPTION
PDM Interface

TeLkin

CLK /

= L1ouTEN = - = tioutpis
DATA1 _<: ) {

N/

= = t20uTDIS
= t20UTEN J

PARAMETER | CONDITIONS MIN TYP MAX UNITS NOTES
SLEEP MODE
Sleep Time I:.T;e from CLK falling <1 30 us 1
Wake-Up Time Time from CLK rising > 1 ms
kHz to output within 3 dB
X e 10 1
of final sensitivity, power
on
INPUT
teuan Input clock period 270 1000 ns
Clock Frequency (CLK) 1.0 3.072 3.6 MHz 1
Clock Duty Cycle 40 60 %
OUTPUT
T DATA1 (right) driven after 31 ns
LOUTEN falling clock edge
T DATAI1 (right) disabled after 5 23 ns
touTols rising clock edge
T DATA2 (left) driven after 31 ns
2ZOUTEN rising clock edge
T DATA?Z (left) disabled after 5 26 ns
20uTbis falling clock edge

Note 1: The microphone operates at any clock frequency between 1.0 MHz and 3.6 MHz. Some specifications may not be guaranteed at frequencies other than 3.072 MHz.

12S Timing Interface (from 1CS43432)

" 51

ws N\ 1 2 3 zs“ 12 4 33 3 s 36" 57 58 Y

SCK (64 x ﬁ.wuwmww
50 2a-8m) ——(mse X W O X W s X X% X 58 Yt

HIGH-Z LEFT CHANNEL HIGH-Z RIGHT CHANNEL HIGH-Z
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Serial Data Port Timing Specification

SERIAL DATA PORT TIMING SPECIFICATION
—40°C < TA < +85°C, 1.8V < VDD < 3.3V, unless otherwise noted.

PARAMETER MIN MAX UNITS NOTES

SCK high (tsen) 50 ns

SCK low (tsey) 50 ns

SCK period (tsce) 296 ns

SCK frequency (fscg) 0.460 3.379 MHz

WS setup (tyes) 0 ns

WS hold (twsn) 20 ns

WS frequency (fys) 7.19 52.8 kHz

TIMING DIAGRAM

- tsce =
g tscH | |
T Nt Y=t ot
e — ee —
sp |
N
Low pass Filter Response
- I
1l fﬁﬁfWﬂ\m"i;r'!‘@%i-lij.lm__._.__;,__ﬁl"ﬁﬁff?-}.;.ﬁ; \
i 1 i
i “] t[ | Hl.n'iHHﬂl\lJﬂa
FragiFs)
High pass Filter Response
" e
1/
E-1]-|||
E-15-I||
i
N
4 T — . . !
a E 1a 5 H:Lm'.lj::: = ag L =
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CHAPTER 15. Q-DECODER
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Q-Decoder

15.1 OVERVIEW

The quadrature encbdeingt kemmevmt als &ncoder, converts linear di
monitoring both the Inautnibveer pohfa speuposfe istt v bhaesri&gehkad isr,ecti on and sp
QEI consists of decoder l ogiandoPhaser Br dtPhBhe sPhgaaé An@Pa/

accumul ate the count.

Two phase, splgmsad sa and phase b

Programmable noise filters on inputs

Quadrature decoder providing counter pulses and cour
32it up/down position counter

Il ncrementdecrements depending on direction

> > > > >

max_pos_int
QDCAP
Max Position Comparataor/
Qbsia Zero Detect
QDSWAP

DIRPC
Pha

N % 32-Bit Up/Down Counter
r (Paosition CMT) QFIINTEM
Quad reset
PhE, Decoder DIR
X
M Digital Filter E——
) — Interrupt
pos0_int Control
Position Comparator 0/1/2 posi_int
g
Figure 16.1 Block diagram
ABOV Semiconductor \BO\
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15.2 PIN DESCRIPTION

Table 15.1 The External Pins

PIN NAME TYPE DESCRIPTION
PhaseA | I nput of QEI PhaseA
PhaseB | I nput of QEI PhaseB
ABOV Semiconductor W fomT \BO\
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15.3 REGISTERS
The base aQEdrse Osx@d@0Ondegi ster map Tasbl®easndiraibth 8d i n

Table 15.2 QEI Base Addresses
NAME BASE ADDRESS

QEI 0Xx400@0

Table 15.3 The Register List of QEI

NAME OFFSET TYPE DESCRIPTION RESET VALUE
QEIL.MR 0x00O0 R/ W | QEI MRaelgi st er Ox0O0O0OF
QEI.CON 0x000 R/ W |QEI Control Regi ster 0x00000
QELSR 0x000 R QEl Status Register 0x00000
QEI.POS 0x000 R/ W | QEI Position count Reg 0x00000
QEI.MAX 0x001 R/ W | QEI Maxi mum Position KR OxFFFFFH
QEI.CMPO 0x001 R/ W |QEI Position Compare R OXFFFFFI
QEI.CMP1 0x001 R/ W |QEI Position Compare R OXFFFFFI
QEI.CMP2 0x001 R/ W |QEI Position Compare R OXFFFFFI
QELISR 0x005 R/ W |QEI I nterrupt Enable R 0x00000

ABOV Semiconductor HnpomT \BO\
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15.3.1 QELMR QEI Mode Register
This rewgrittasemi ts which control the operation of the
QEI.MOD=0x4000_C000
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
© T T o
[ [ 1] o a
S e | e | €] | | 3| £ ¢
Reserved i g g o g 8 a @ E
gl eg| %] &gl °|&§|¢s
0000 0000 0 0 0 0 0 0 0 0
- RW RW RW RW RW RW RW RW RW
15 Reserved
12
11 QECK[3:0_Digital Filter Clock Divide
8 000cCl1:1 Clock divide for Ph
00011:2 Clock divide for Ph
o0o01c1:4 Clock divide for Ph
00111:16 Clock divide for P
010C1:32 Clock divide for P
01011:64 Clock divide for P
011Cc1: 128 Clock divide for
0111 1: 256 Clock divide for
100C1: 512 Clock divide for
1007 1: 1024 Clock divide for
7 Reserved
6
5 DI RPC Position counter direction
0 DIR status not affect to
1 DIR status will c¢change cc¢
4 Reserved Reserved
3 QDCAP Capture mode (X2, X4)
0 Only PhA edge is counted
1 PhA and PhB edges are cou
2 QDSI G Signal mode
0 Quadrature phase signal (
1 Clock and Direction signa
1 QDSWAP Swap Quadrature decoder inp
0 No swap
1 Swap PhA and PhB
0 QDMOD Enabl e Quadrature decoder
0 Di sabl e Quadrature decode
1 Enabl e Quadrature decoder
15.3.2 QEILON QEI Control Register
This regiithassetbi ts which control the operation onmodtunlee.posi ti on
QEI.CON=0x4000_C004
15 14 13 12 1" 10 9 8 ‘ 7 6 5 4 3 2 1 0
o
Reserved 8
[
0 0
ABOV Semiconductor
HNgOMT \BO\
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RW |RW‘

0 RESP Reset position counter
0 None

1 Reset position counter toa

ABOV Semiconductor WntomT E}\BO\,&
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15.3.3 QEILSR QEI Status Register

This register provides$ntlkeefsatcatus of the encoder

QEI.SR=0x4000_C008
15 14 13 12 1" 10 9 8 I 7 6 5 4 3 2 1 0
c
<) .
- o
Reserved S £
= w
a
0 0
RO RO
1 Directio Direction of rotation
0 Forward rotation
1 Reverse rotation
0 Error Error was detapctedei negqheng
(both signals are changed)
ABOV Semiconductor
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15.3.4 QEILPOS QEI Position Count Register

Thiregister contains the current value of the encoder positio
QEI.POS=0x4000_C00C

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

QEIPOS

0x0000_0000

RW
31 QEI POS Current position value
0
ABOV Semiconductor
HndpomT \E;()\
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15.3.5 QELMAX QEI Maximum Position Register

This register contains the maximum value of the encoder
QEI.MAX=0x4000_C010

3130292827262524|2322212019181716‘1514131211109 8|7 6 5 4 3 2 1 0

OXFFFF_FFFF

RW

31 QEI MAX Maxi mum position value
0

ABOV Semiconductor HpAoMT \BO\
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15.3.6 QEIL.CMPO QEIl Position Compare Register 0

This register contains a position compare value.
QEI.CMP0=0x4000_C014

3130292827262524|2322212019181716‘1514131211109 8|7 6 5 4 3 2 1 0

QEICMPO

OXFFFF_FFFF

RW

31 QEI CMPO Position compare value 0
0

ABOV Semiconductor HpMOMT \BO\
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15.3.7 QEILCMP1  QEIl Position Compare Register 1

This register contains a position compare value.
QEI.CMP1=0x4000_C018

3130292827262524‘2322212019181716‘1514131211109 87 6 5 4 32 10

QEICMP1

OXFFFF_FFFF

RW

31 QEI CMP1 Position compare value 1

ABOV Semiconductor HpROMT \BO\
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15.3.8 QEILCMP2 QEIl Position Compare Register 2

This register contains a position compare value.
QEI.CMP2=0x4000_C01C

3130292827262524|2322212019181716‘1514131211109 8|7 6 5 4 3 2 1 0

QEICMP2

OXFFFF_FFFF

RW

31 QEI CMP2 Position compare value 2
0

ABOV Semiconductor HppomT \BO\
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15.3.9 QELIER

Thi s

QEI Interrupt Enable Register

modul e’

register contains enables for each of the QEI
QELINTEN=0x4000_C050
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
= = = z k]
| 8|3 | &|35| 3z ¢
Reserved % » ? ] a 4 4 @
S o) o o Q x a @
o o o a w o
0000 0 0 0 0 0 0 0 0
- ‘RW‘RW‘RW‘RW‘RW‘RW‘RW‘RW
7 MA X EN Enabl e that the current pos
QEl MAX wvalue to zero in for
direction.
6 POS2EN Enabl e that position 2 comp
current position
5 POS1EN Enabl e@otshation 1 compare val
current position
4 POSOEN Enabl e that position 0 comp
current position
3 ENCLKEN Enabl e that decoder c¢clock p
2 ERREN Enabl e ddh@addem phase error
1 DI REN Enable that a change of dir
0 Reserved
ABOV Semiconductor
WphomMT \BO\
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15.3.10 QELISR QEI Interrupt Status Register

This register contains enables for each of the QEI modul e’ s
QELINTST=0x4000_C054
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
T
o - o x 4
n n D o © 14 2
R d § (& [v4 = @
eserve s 8 2 8 = w o @
o
0000 0 0 0 0 0 0 0 0
- ‘RW‘RW‘RW‘RW‘RW‘RW‘RW‘RW

7 MA X The current position count

to zero in forward directio
6 POS?2 Position 2 compare value is
5 POS1 Position 1 compare value is
4 POSO Position O compare value is
3 ENCL K Decoder clock pulse was det
2 ERR Decogérnse error was detecte
1 DI R Change of phase direction w
0 Reserved

ABOV Semiconductor HppomT \BO\
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15.4 Functional Description
15.4.1 Quadrature input signals

Quadrature Encoder I nterface (QEIl) module has two mode
Clock/ Direction mode. I'n quadrature phase mode, the ed:q
to determine the dir elxitrieocnt ioofn rnoot daet,i otnh.e lenn cCd doecrk /pr oduc
steps and direction signal to indicate the direction of
When QEI module receive Phase A edge in front of Phas:¢
Phase B edBkase Aredmge, the position counter is decr eme

Forward Travel

PhA

PhB

01 | 00

=
o

- =
[N

Reverse Travel |

PhA

|
PhB |
|
|
|
|

Encoder state transition

Phase Phase St at e

0 1 1

0 0 2

1 0 3

1 1 4

Encoder states
from s t o st Direct from s t o st Direct

1 2 4 3
é i For war g i Rever s
4 1 1 4
Encoder state transition 1 Encoder state transition 2

15.4.2 Position capture

The position capture mode can be set to update the pos

ABOV Semiconductor HpfomT \BO\
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B.
he

update on every edge of both Phase A and Phase
Phase mor e pchsei tcioosntalofr dsecslsutriaonngea i n

(0]

t

po

t

B provides

Using QEIMAX to reset the position counter

1.

(
C

directi

forward

he

tQEd PrOesx tr e ®d 81 rtion g

t

ing in

s travell
MA X r ezgersa ean

encoder
mat ches
ncrement s

he
val ue)

t hat

t

f

QEI

POS.

QEI

count_clock

POSCNT

= QEMAX

QBPOS
Generate QH Interrupt
QHEPOS set to 0000

Generate QH Interrupt
QBPOS set to QEMA
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CHAPTER 16. KEY SOAR

ABOV Semiconductor Wpyomt \BO\ '



Key Scan

16.1 OVERVIEW

The key suwcmparetrs 8x 20c &kreyg endd rréd tpaund ggiensgdiet h s gd ant faigedd i vi ng | i n
support 2i0npmtnrdeieng he fFargudrei vii7Tngl and slefnsainnyg bluitnteo ns tirsu cntoutr ep u
| isgeo hi ghupyr esil $tor. When the KO1C button is pushedandgensir
sensing line *“01° goes |l ow at the timinfpeothdngei md ‘sSE@nsi ng
generate interrupt request signal.

Driving Line

Sensing Line

Figure 17.1 8x20 key matrix
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The key scanner provides the below configuration. Refer to
A Pl O pin numbedsfowo drei we and sensing |lines
A Scan rate with active and idle period for driving

4 ra ' A ' | 5 |
A — —
| | : : :
N I |

A [ 1 | | | |
[ I | |
[ [ | |
[ [ | |

B - o ! !
[ [ | | | |
[ [N I I I |
[ 1 | | | |
[ I | | |
[ [ | | |
[ [ | | |
[ [l | | |

H — —— . :
o | ! !
a ®
—

| |
Sensing period

9N

DPPERIOD in DCTIM register, Driving Pulse Period, 12bit pre-scale, 8 bit counter

a»

DPINTERVAL in DCTIM register, Driving Pulse Interval

an

SINTERVAL in DCTIM register, Scan Interval

Q:

SSOFFSET in SCTIM register, Sensing Start Offset

a SEOFFSET in SCTIM register, Sensing End Offset

Figure 17.2 Driving and Sensing Timing

ABOV Semiconductor e homT \BO\ '
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16.2 REGISTERS

Theashe address of

Table 16.1 Base address of Key Scan

Key &ocdnreéegi §xd00malpbid & achdileadbl &bed i n

NAME

BASE ADDRESS

KSC

0x4000_DO0OOO

Table 16.2 Key Scan Register Map

NAME OFFSET TYPE DESCRIPTION RESET VALUE
KSC.CON 0x000 RW Configuration Register| 0x00000
KSC.DCTIM 0x000 RW Driving Channel Timing/ 0x00000
KSC.SCTIM 0x000 RW Sensing Thmainmgl| Regi ste|] 0x00000
KSC.CHEN 0x000 RW Channel Enable Registe 0x00000
KSC.DCHMO0 0x001 RW Driving Channel Mappin 0x88888
KSC.DCHMA1 0x001 RW Driving Channel Mappin 0x88888
KSC.DCHM2 0x001 RW Driving Channel Mappin 0x88888
KSC.DCHM3 0x001 RW Driving Channel Mappin 0x88888
KSC.SCHMO0 0x002 RW Sensing Channel Mappin 0x00000
KSC.SCHM1 0x002 RW Sensing Channel Mappin 0x00000
KSC.SCHM2 0x002 RW Sensing Channel Mappin 0x00000
KSC.SCHM3 0x002 RW Sensing Channel Mappin 0x00000
KSC.STATUS_DO 0x003 RC Key Status for Drivingl 0x00000
KSC.STATUS_D1 0x003 RC Key Status for Drivingl 0x00000
KSC.STATUS_D2 0x003 RC Key StatusChann®Fri2ingl 0x00000
KSC.STATUS_D3 0x003 RC Key Status for Drivingl 0x00000
KSC.STATUS_D4 0x004 RC Key Status for Drivingl 0x00000
KSC.STATUS_D5 0x004 RC Key Status for Drivingl 0x00000
KSC.STATUS_D6 0x004 RC Key Status for Drivingl 0x00000
KSC.STATUS_D7 0x004 RC Key Status for Drivingl 0x00000
ABOV Semiconductor e pomT \BO\
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16.2.1 KSC.CON

Configuration Register

KSC.CON=0x4000_D000

31 30292827262524‘232221 20 19 18 17 16(15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
[72]) [%2]
g : ;.
= o o
o w 4 > b4
Reserved = = 5 X Reserved i
E £ 0 O
Z > o
E o
0x000 0x0 0 0x0 0x0 0x00 0
19 | NTMODEKey Secinterrupt Mode
17 0 Every key press
N At the &rAd ofcah” frame if ke
16 | NTEN Key Seanterrupt Enabl e
0 Di sabl e
1 Enabl e
15 I TVCLKFClock Prescale for Interval or
12 s Interval Clock Frequency (Il TVCL
(2"MVYL&EPRES)
11 DPCLKPFClock Prescale for Driving Pul
8 S Driving Pulse Clock Frequency(
FrequenbR CKRE2)"
0 EN Key Scanner Enabl e

0 Di sabl e
1 Enabl e

ABOV Semiconductor
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16.2.2 KSC.DCTIM Driving Channel Timing Register

KSC.DCTIM=0x4000_D004

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 0
- < a
g > o
m —
14 &5 4
w [ Reserved w
=z = &
7] o =
0x00 0x00 0x0 0
z z : z
31 SINTERVScan Interval
24 Driving Pulse Scan Interval Ti
Peri od
23 DPI NTEFDriving Pulse Interval
16 L Driving Pulse Interval Time =
Period
11 DPPERI CDriving Pulse Period
0 Driving Pulse Period = (DPPERI
& jaga RN
‘I "I ’I‘ ’I I I
I [ I :
A ' -
A [ 11 | | : |
o I I I
o I I I
o I I I
B I Ll : :
|: |: I I I I
I I I I
(| o I : :
| [ | | | |
o [ I I
(I I I I
o o I I
H — —_— t T
el l ' '
a ®
I I
[ —

I I
Sensing period

o8

DPPERIOD in DCTIM register, Driving Pulse Period, 12bit pre-scale, 8 bit counter

a»

DPINTERVAL in DCTIM register, Driving Pulse Interval

an

SINTERVAL in DCTIM register, Scan Interval

& SSOFFSET in SCTIM register, Sensing Start Offset

Qo

SEOFFSET in SCTIM register, Sensing End Offset

ABOV Semiconductor HepomT \BO\
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16.2.3 KSC.SCTIM Sensing Channel Timing Register

KSC.SCTIM=0x4000_D008

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
— ~
w 1]
@ @
Reserved 3 3
w (/2]
»n »n
0x0000 0x00 0x00
15 SEOFFSESensing End Offset (System Clc
8 0~255 of fset clock cycle frc
7 SSOFFSESensing Start Offset (System (
0 0~255 of fset clock cycle frc

ABOV Semiconductor HefiomT \BO\
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16.2.4 KSC.CHEN Channel Enable Register

KSC.CHEN=0x4000_D00C
31 30292827262524‘2322212019181716‘1514131211 10 9 8|7 6 5 4 3 2 1 0

Reserved

SCHEN
DCHEN

0x0 0x00000 0x00

z 2

7 SCHEN Sensing Channel Enable ( Sensi

DCHEN Driving Channel Enable (Drivir

ABOV Semiconductor HCpomT \BO\
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16.2.5 KSC.DCHMO Driving Channel Mapping 0 Register

KSC.DCHM0=0x4000_D010

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
z 2 2 3 2 2 z z
8 S 8 S 8 S 8 S
o o o o o o o o
o (] (] (] o (O] (O] (O]
0x8 0x8 0x8 0x8 0x8 0x8 0x8 0x8
2 2 2 2 2 2 2 2
31 GPI O0O7NMNGPI O Output Mapping7for Drivir
28 0x0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0x7 DP[ 7]
27 GPI O0O6NMNGPI O Output Mapping6for Drivir
24 0x0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0x7 DP[ 7]
23 GPI O0O5NMNGPI O QOQut put Mapping5for Drivir
20 0x0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0ox7 DP[ 7]
19 GPI O04NMNGPI O OQutput Mappingd4for Drivir
16 0x0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0x7 DP[ 7]
15 GPI O0O3MNGPI O OQutput Mapping3for Drivir
12 0xO0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
0x 4 DP[ 4]
ABOV Semiconductor hcgomr \BO\
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0x5 DP[ 5]

0x6 DP[ 6]

0x7 DP[ 7]
11 GPI O02MNGPI O Output Mapping2for Drivir
8 0x0 DP[ O]

0x1 DP[ 1]

0x2 DP[ 2]

0x3 DP[ 3]

0Ox 4 DP[ 4]

0x5 DP[ 5]

0x6 DP[ 6]

0x7 DP[ 7]
7 GPlI O01NGPI O Qutput Mappinglfor Drivir
4 0x0 DP[ O]

0x1 DP[ 1]

0x2 DP[ 2]

0x3 DP[ 3]

0Ox 4 DP[ 4]

0x5 DP[ 5]

0x6 DP[ 6]

0x7 DP[ 7]
3 GPlI OOONGPI@Qutput Mapping fd®&r Driving
0 0x0 DP[ 0]

0x1 DP[ 1]

0x2 DP[ 2]

0x3 DP[ 3]

0Ox 4 DP[ 4]

0x5 DP[ 5]

0x6 DP[ 6]

0x7 DP[ 7]

ABOV Semiconductor HefomT \BO\
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16.2.6 KSC.DCHM1 Driving Channel Mapping 1 Register

KSC.DCHM1=0x4000_D014
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

GPIO15M
GPIO14M
GPIO13M
GPIO12M
GPIO11M
GPIO10M
GPIO09M
GPIO08M

0

X
©

0

X
©

0

X
(-]

0

X
(-]

0x

o

0

X
(-]

0x

(-]

0

X
©

RW
RW
RW
RW
RW
RW
RW
RW

GPI OM 5 O Outputf oMappiwgb®y Channel
DP[
DP[
DP[
DP|
DP[
DP[
DP[
DP[

N W

[eNelojoNeoloNoNain)
X X X X X X X X T
~NOoO OB~ WNEO—
~NOoO O~ WNEFE O

GPI OM 4 O Outpuff oMappivghq4g Channel
DP[
DP]
DP[
DP[
DP[
DP[
DP[
DP[

NN

[eleolojololoNeNain)
X X X X X X X X T
~NO OB WNEL O™
~NOoO O WNEO

GPI OM 3

e
c
—
—

MaoppiDrg vi h® Channel

NN

[eNeNeoNeoNeRoNeNaNn)
X X X X X X X X T
N~NoubhWNRO—
OO00DU0D0U0UU00o
VW TUVTUTUTUTUTUTUCc
~N~NouobhwNRO

GPI OM 2 O Outpuff oMappiwgbh®d Channel
DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

e
o ©

[eNeololooloNeNeNo)
X X X X X X X X T
~NoOo O~ WNE O™
~No ok~ wWNE O

O

Out putf oMaPpiiwg b Channel
DP]
DP]
DP]
DP[
DP[
DP[

ABOV Semiconductor HeyomT \BO\
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DP
DP

~N o

]
]

11

GPI OM O

o
x
~NOoO O WNE O™

DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

~Nooh~hWwWNEFEO

S S S g Y

O Outputf oMapi vgbh@ Channel

GPI OW 9

[ejeolojololoNoNeNo)
X X X X X X X X 71
~NO OB WNREL O™

DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

~N~Nouh~hWNEFO

O OutpuffoMappivg®dg Channel

GPI1 OO 8

[ejeolojololoNeRaln)
X X X X X X X X T
~NO O WNEL, O™

DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

~N~No b~ WwWNREFO

O Output

S S S S —Y

Mapping8for Drivir
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16.2.7 KSC.DCHM2 Driving Channel Mapping 2 Register

KSC.DCHM2=0x4000_D018

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
z z = z 3 2 z 3
9 S S S o 9 9 9
o o o o o o o o
o (] (] (] o (O] (O] (O]
0x8 0x8 0x8 0x8 0x8 0x8 0x8 0x8
2 2 2 2 2 2 2 2
31 GPI O23NMNGPI O Output Mapping28Bor Drivir
28 0xO0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0x7 DP[ 7]
27 GPI O22NMNGPI O Qut put Mapping2for Drivir
24 0xO0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
0Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0x7 DP[ 7]
23 GPI O21NMNGPI O Output Mapping2fior Drivir
20 0xO0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0x7 DP[ 7]
19 GPI O20MGPI O Output Mapping2or Drivir
16 0xO0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
Ox 4 DP[ 4]
0x5 DP[ 5]
0x6 DP[ 6]
0x7 DP[ 7]
15 GPI O19NMNGPI O Output MappinglB®or Drivir
12 0xO0 DP[ 0]
0x1 DP[ 1]
0x2 DP[ 2]
0x3 DP[ 3]
0x 4 DP[ 4]
0x5 DP[ 5]

ABOV Semiconductor
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DP[
DP[

~N o

]
]

11
8

GPI O18NM

o
x
~NOoO O WNE O™

DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

~Nooh~hWwWNEFEO

O Output

S S S g Y

MappinglBor Drivir

GPI O17NM

[ejeolojololoNoNeNo)
X X X X X X X X 71
~NO OB WNREL O™

DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

~N~Nouh~hWNEFO

O Outoput

S S S S S S —

Mappingl¥7or Drivir

GPI O16NM

[ejeolojololoNeRaln)
X X X X X X X X T
~NO O WNEL, O™

DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

~N~No b~ WwWNREFO

O Output

Mappingl6or Drivir
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Key Scan

16.2.8 KSC.DCHM3 Driving Channel Mapping 3 Register

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

KSC.DCHM3=0x4000_D01C

15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

GPIO31M
GPIO30M

GPIO29M

GPIO28M

GPIO27M

GPIO26M
GPIO25M
GPI024M

0x

(-]

0x

©

RW
RW

0

X
(-]

RW

0x

(-]

RW

0x

(-]

RW

0x

(-]

0x

(-]

0x

©

RW
RW
RW

N W

GPI OM 1

[eNelojoNeoloNoNain)
X X X X X X X X T
~NOoO OB~ WNEO—

DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

O Output

~NOoO O~ WNEFE O

Mapping3fLor Drivir

NN

GPI O30

[eleolojololoNeNain)
X X X X X X X X T
~NO OB WNEL O™

DP[
DP[
DP[
DP[
DP[
DP|
DP|
DP|

O Output

~NOoO O WNEO

Mapping30or Drivir

NN

GPI O 9

[eNelojooloNoNeNn)
X X X X X X X X T
~NOoO O WNE O™

DP[
DP[
DP|
DP|
DP[
DP|
DP|
DP[

O Output

~NOoO O~ WNEO

Mapping2®or Drivir

e
o ©

GPI O 8

[eNeololooloNeNeNo)
X X X X X X X X T
~NoOo O~ WNE O™

DP|
DP|
DP[
DP[
DP[
DP[
DP[
DP[

O Output

~No ok~ wWNE O

Mapping28Bor Drivir

e

GP 1 2C/

O

cococooop
X X X X X X T
ObhWNRO—

DP[
DP[
DP[
DP[
DP[
DP[

OQut put

abhwnNEFEO

Mapping2%7or Drivir
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~N o

DP[ 6]
DP[ 7]

11 GPI O6 GPI O Outpuff oMaPpiwvgd® Channel

]
]

o
x
NOUIAWNR O —
lvlvivivaviEvAvAw)
UTUUUUUTUT
e N
NoohAw RO

7 GPI OM 5 O Output Mapping2bor Drivir
DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP[

[ejeolojololoNoNeNo)
X X X X X X X X 71
~NO OB WNREL O™
~N~Nouh~hWNEFO

GPI2aM O Output Mapping2#or Drivir
DP[
DP[
DP[
DP[
DP[
DP[
DP[
DP]

o w

[ejeolojololoNeRaln)
X X X X X X X X T
~NO O WNEL, O™
~N~No b~ WwWNREFO

ABOV Semiconductor HT pomT \BO\

SEMICONDUCTOR



Key Scan

16.2.9 KSC.SCHMO Sensing Channel Mapping 0 Register

KSC.SCHM0=0x4000_D020

31 30 29 28 27 26 25 24‘232221 20 19 18 17 16‘151413 12 11 10 9 8‘7 6 5 4 3 2

10
® = = = = = =
e 8 3 3 S S g
] I T T I I I
4 O ) ) O O 3]
2 7} 72} 7} »n »n 7}
0x0 0x00 0x00 0x00 0x00 0x00 0x00
- 2 z z 2 2 2
29 SCHS5M Sensing Ehiapeing
25 Sensing Channel is mapped witt
val ue.
0o: PA[O], 1: PA[11], 2 PA[ 27,
7: PA[ 7],
8: ®B[] 9: PB[1], 10: PB[2],141
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1], 18: PC]J:
21: PE[O], 22: PE[1], 23: PEJ[
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PFJ[:
Not®ehe samevaldPueO must not be wi
DCHM and SCHM.
24 SCHO0O4M Sensing Channel 4 Mapping
20 Sensing Channel is mapped witt
val ue.
0 PA[ O], 1: PA[1], 2: PA[2],
7TPA[ 7],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15 PB[ 71,
16 pcroj], 17: PC[1], 18: PC]J:
21 PE[O], 22: PE[1], 23: PE]:
27 PE[ 6],
28: PF[O0], 29:3PF[RF[3BO PF[ ¢
Note) The same GPI O value mus
DCHM and SCHM.
19 SCHO3M Sensing Channel 3 Mapping
15 Sensing Channel i s apped witt
val ue.
0: PA[O], 1: PA[1]1, 2PAPANZ2] 6:
7: PA[ 7],
8: PB[O], 9: PB[1], 10: PB[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PE[O], 22: PE[1], 23: PE][:
27: PE[ 6],
28: PR[LOPF[2], 30: PF[2], 31:
Note) The same GPI O value must
DCHM and SCHM
14 SCHO2M Sensing Channel 2 Mapping
10 Sensing Channel is mapped witetk
val ue.
0: PA[O], 1: PMPA[BY, 42: PRA[43],, !
7: PA[ 7],
8: PB[O], 9: PB[1], 10: PB[2],
ABOV Semiconductor Wt RomT \BO\
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PB[ 6],
15: PB[ 7],
16: PpPC[O], 17: PC[1], 18: PCJ:
21: PE[O], 22: PE[1], 23: PE][:
27PE[ 6],
28: PF[O], 29: PF[1], 30: PFJ[ <
Note) The same GPI O value must
DCHM and SCHM.

9 SCHO1M Sensing Channel 1 Mapping

5 Sensing Channel is mapped witt
val ue.
0: PA[O], PA] 2PA[ B]:, PA{ 3] ,4: P!/
7: PA[T7],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15: PB[ 7],
16: PpPC[O], 17: PC[1l], 18: PCJ:
21: PE[O], 22: PE[1], 226: PPE!}
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PFJ[:
Note) The same GPI O value must
DCHM and SCHM.

4 SCHOOM Sensing Channel 0 Mapping

0 Sensing Channel is mapped witt
val ue.
OPA[O], 1: PA[1], 2: PA[2], 3:
7: PA[ 7],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1l], 18: PCJ:
21: PE[O], 22: PE[3],283: PEEfj}
27: PE[ 6],
28: PF[O], 29: PF[1], 30 PF[ ¢
Note) The same GPI O value must
DCHM and SCHM.
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16.2.10 KSC.SCHM1 Sensing Channel Mapping 1 Register

KSC.SCHM1=0x4000_D024

31 30 29 28 27 26 25 24‘232221 20 19 18 17 16‘151413 12 11 10 9 8‘7 6 5 4 3 2

10
® s = = = = =
2 = S 2 2 5 g
] T T T I I I
4 %} ) ) O O 3]
o 7] 7] 7 7] 7] 7]
0x0 0x00 0x00 0x00 0x00 0x00 0x00
- 2 2 2 2 2 2
29 SCH11M Sensing TCTiMampmelng
25 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PA[11]1, 2: PA[2],
7: PA[T7],
gsPB[O], 9: PB[1], 10: PB[ 2],
PB[ 6],
15: PB[7],
16: PpPC[O], 17: PC[1], 18: PC]J:
21: PE[O], 22: PE[1], 23: PE][:
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PF[ <
Note) The same GPI O value must
DCHM and SCHM.
24 SCH1O0M Sensing CTOMampmeling
20 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PA[1]1, 2: PAI[PA] 6]
7: PA[T7],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: c[i], 18: PCJ:
21: PE[O], 22: PE[1], 23: PE][:
27: PE[ 6],
28: PF[PF][,1]29:30: PF[2], 31: P
Note) The same GPI O value must
DCHM and SCHM.
19 SCHO9M Sensing CMapmien g
15 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PMPA[BY, 42: PRA[43],, !
7: PA[T7],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: c[1], 18: PCI ¢
21: PE[O], 22: PE[1], 23: PE][:
27RPE[ 6],
28: PF[O], 29: PF[1], 30: PFJ[:
Note) The same GPI O value must
DCHM and SCHM.
14 SCHO8M Sensing &Wammieng
10 Sensing Channel is mapped witt
val ue.
0: PAPRAT 1]11: 2: PA[ 2], 3: PA[ 3]
7. PA[ 7],
8: PB[O], 9: PB[1], 10: PB[ 2],
ABOV Semiconductor Wt domT \BO\
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PB[ 6]
15: PB[7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PE[O], 22: PEE[13] , 2B: PE[4
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PFJ[ <
Note) The same GPI O value must
DCHM and SCHM.

9 SCHO7M Sensing TMampmieng

5 Sensing Channel i's mapmag pwintgf
val ue.
0: PA[O], 1: PA[1], 2: PA[2],
7. PA[ 7],
8: PB[O], 9: PB[1], 10: PB[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17 PC[1], 18: PCJ:
21: PE[O0] ,2322:PERR[]1] ,24 PE[ 3]
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PF[:
Note) The same GPI O value must
DCHM and SCHM.

4 SCHO6M Sensing €EMampmieng

0 Sensing Channel i bse | moavwp pGePRdl Qvintak
val ue.
0: PA[O], 1: PA[1], 2: PA[2],
7. PA[ 7],
8: PB[O], 9: PB[1], 10: PB[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PEJO0O]RE[1], 23: PE[2], 24:
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PF[:
Note) The same GPI O value must
DCHM and SCHM.
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16.2.11 KSC.SCHM2 Sensing Channel Mapping 2 Register

KSC.SCHM2=0x4000_D028

31 30 29 28 27 26 25 24‘232221 20 19 18 17 16‘151413 12 11 10 9 8‘7 6 5 4 3 2

10
® = = = = = =
e S @ ] S ] S
] T T T T T T
4 O ) ) O O 3]
o 7] 7] 7 7] 7] 7]
0x0 0x00 0x00 0x00 0x00 0x00 0x00
- 2 2 2 2 2 2
29 SCHWM Sensing CTMampmeling
25 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PA[11]1, 2: PA[2],
7: PA[T7],
8: ®B[] 9: PB[1], 10: PB[2], 11
PB[ 6],
15: PB[7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PE[O], 22: PE[1], 23: PE][:
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PF[ <
Note) The same GPI O value must
DCHM and SCHM.
24 SCHM6 Sensing C&JVampmeling
20 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PA[1]1, 2: PAI[PA] 6]
7: PA[T7],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PE[O], 22: PE[1], 23: PE][:
27: PE[ 6],
28: PF[O0] 3029 PFPR[1] 31: PFJ[ 3]
Note) The same GPI O value must
DCHM and SCHM.
19 SCHM5 Sensing CHampmeling
15 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PA[1PA[Z2],PAL2PA]
7: PA[T7],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: c[1], 18: PCI ¢
21: PE[O], 22: PE[1], 23: PE][:
27RPE[ 6],
28: PF[O], 29: PF[1], 30: PFJ[:
Note) The same GPI O value must
DCHM and SCHM.
14 SCHM Sensing CTé&ampmpelng
10 Sensing Channel is mapped witt
val ue.
0: PAPRAT 1]11: 2: PA[ 2], 3: PA[ 3]
7. PA[ 7],
8: PB[O], 9: PB[1], 10: PB[ 2],
ABOV Semiconductor WTyomT \BO\
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PB[ 6]
15: PB[ 7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PE[O0], 22: PE[1], [243: RBHB[::
27: PE[ 6],
28: PF[O0], 29: PF[1] 30 PF[ ¢
Note) The same GPI O value mus
DCHM and SCHM.

9 SCHM3 Sensing QGhampmeélingl

5 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PA[1], 2: PA[2],
7. PA[ 7],
8: PB[O], 9: PB[1], 10: PB[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PE[O], PE[2PE[24h; PEBE[3], 2F
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PF[:
Note) The same GPI O value must
DCHM and SCHM.

4 S CHM2 Sensing C®MMampmpeling

0 Sensing Channel i bse | moavwp pGePRdl Qvintak
val ue.
0: PA[O], 1: PA[1], 2: PA[2],
7. PA[ 7],
8: PB[O], 9: PB[1], 10: PB[ 2],
PB[6], 15: PB[ 7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PEJO]RE[ 1], 23 PE[ 2], 24:
27: PE[ 6],
28: PF[O], 29: PF[1], 30: PF[:
Note) The same GPI O value must
DCHM and SCHM.
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16.2.12 KSC.SCHM3 Sensing Channel Mapping 3 Register

KSC.SCHM3=0x4000_D02C
31 30 29 28 27 26 25 24‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 10

5 g
Reserved I I
3 3
0x0 0x00 0x00
- 2 2
9 S C HaM Sensing OhWampmpelngl
5 Sensing Channel is mapped witt
val ue.
0: PA[O], 1: PA[11]1, 2: PA[2],
7: PA[T7],
8: ®B[] 9: PB[1], 10: PB[2], 11
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1], 18: PCJ:
21: PE[O], 22: PE[1], 23: PE][:
27: PE[ 6],
28: PF[O], 29: PF[1], 30 PF[ ¢
Note) The same GPI O value must
DCHM and SCHM
4 SCH # Sensing C8&8ammeélng
0 Sensing Channel is mapped witt
val ue.
0 PA[ O], 1: PA[1], 2: PA[2],
7TPA[T],
8: PB[O], 9: PB[1], 10: PBJ[ 2],
PB[ 6],
15: PB[ 7],
16: PC[O], 17: PC[1], 18: C[ -
21: PE[O], 22: PE[1], 23: PE][:
27: PE[ 6],
28: PF[O0], PBE2PF[3]1:; BB[ 3]
Note) The same GPI O value must
DCHM and SCHM
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16.2.13 KSC.STATUS_DO Key Status for Driving Channel 0 Register

31 30292827262524‘232221 2019181716‘1514131211 10 9 8‘7 6 5 4 3 2 1 0

KSC.STATUS_D0=0x4000_D030

(=]
S,
Reserved 3
eserve
=
g
(7
0x000 0x00000
[3)
- x
19 STATUS_Key Status for Driving Channel
0 Each bit shows key status for
ABOV Semiconductor
Hy MomMT \BO\

SEMICONDUCTOR



Key Scan

16.2.14 KSC.STATUS_D1 Key Status for Driving Channel 1 Register

KSC.STATUS_D0=0x4000_D034
31 30 29 2827262524‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

E|

g

Reserved ':1
=

(7

0x000 0x00000

()

- 14

19 STATUS_Key Status for Driving Channel
0 Each bit shuoswsf okreydrsitvaitng chan
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16.2.15 KSC.STATUS_D2 Key Status for Driving Channel 2 Register

KSC.STATUS_D2=0x4000_D038

31 30 29 2827262524‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

N

oI

Reserved 5

eserve

=

=

(2}

0x000 0x00000
O
- 14

ng Channel

19 STATUS_Key Status for Drivi
chan

0 Each bit shuoswsf okreydrsitvaitng
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16.2.16 KSC.STATUS_D3 Key Status for Driving Channel 3 Register

KSC.STATUS_D3=0x4000_D03C

31 30 29 2827262524‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

0

oI

Reserved 5

eserve

=

=

(2}

0x000 0x00000
O
- 14

19 STATUS_Key Status for Driving Channel
chan

0 Each bit shuoswsf okreydrsitvaitng
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16.2.17 KSC.STATUS_D4 Key Status for Driving Channel 4 Register

KSC.STATUS_D4=0x4000_D040

31 30 29 2827262524‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

<

oI

Reserved 5

eserve

=

=

(2}

0x000 0x00000
O
- 14

19 STATUS_Key Status for Driving Channel
chan

0 Each bit shuoswsf okreydrsitvaitng
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16.2.18 KSC.STATUS_D5 Key Status for Driving Channel 5 Register

KSC.STATUS_D5=0x4000_D044

31 30 29 2827262524‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

el

oI

Reserved 5

eserve

=

=

(2}

0x000 0x00000
O
- 14

19 STATUS_Key Status for Driving Channel
chan

0 Each bit shuoswsf okreydrsitvaitng
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16.2.19 KSC.STATUS_D6 Key Status for Driving Channel 6 Register

KSC.STATUS_D6=0x4000_D048

31 30 29 2827262524‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

©

oI

Reserved 5

eserve

=

=

(2}

0x000 0x00000
O
- 14

ng Channel

19 STATUS_Key Status for Drivi
chan

0 Each bit shuoswsf okreydrsitvaitng
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16.2.20 KSC.STATUS_D7 Key Status for Driving Channel 7 Register

KSC.STATUS_D7=0x4000_D04C

31 30 29 2827262524‘232221 20 19 18 17 16‘1514 13 12 11 10 9 8‘7 6 5 4 3 2 1 0

~

oI

Reserved 3

eserve

-

=

[72]

0x000 0x00000
O
- x

19 STATUS_Key Status for Driving Channel
chan

0 Each bit shuoswsf okreydrsitvaitng
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CHAPTER17.l R Carri er Generato
Contr ol
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IR

17.1 OVERVIEW

This® ctcioonnt ai ns detailed target descriptions about IR Carrier

ABOV Semiconductor W Ao MT \BO\"
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17.2 PIN DESCRIPTION

Table17.1 External pin

PIN NAME TYPE DESCRIPTION
IR_CGIN (0] Carrier Generator output
IR_COMPOUT | I nput (di glietaarlni nfgor | R

ABOV Semiconductor
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IR

17.3 REGISTERS

The base

Table 17.2 Base address of IR

a dRd rCearsr i 6ekr 41000 ab d

register

Thalpl R &n @WaebslcA | bed i

NAME

BASE ADDRESS

IR

0x4000_D100O

Table 17.3 The Register List of IR Carrier Generator and Capture Control

NAME OFFSET TYPE DESCRIPTION RESET VALUE
RMR 0x00 RW RemocMonde Regi ster 0x00000
CFR 0x 04 RW Carrier Frequency Regi| OxOOFFO
RDDO 0x08 RW Remocon Data Duration O0xXO0O0FFO
RDD1 0x0C RW Remocon Data Duration OXxO0OOFFO
RODBO 0x10 RW Remoc@unt put Data Buffe| 0x00000
RODB1 O0x14 RW Remocon Output Data Bul 0x00000
DBSIZE 0x18 RW Data Bit Size Register| 0x00000
CAPCON 0x20 RW Capture Control Regist| OXO®GEFE®DO
STATUS 0x30 RC Capture Status 0Ox00000O0
ABOV Semiconductor WO mT \BO\
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17.3.1 RMR Remocon Mode Register
RMR=0x4000_D100
31 30 29 28 27 26 2524‘232221 20 19 18 1716‘15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
he]
= ¥ ¥ Sz 2| @
Reserved | & Reserved 3 8 § ) g =
0 0x0 0x0 0|00
z z z A
28 | NTEN Data Transfer |/ Capture Compl et
0 Di sabl e
1 Enabl e
10 CCK Carrier counter
8 Note: Capture timerl clock sour
CCK Carrier counter clock frequ
7 DCK Data count
4 Note: Capture timer2 clock sour
DCK Data counftreergquwenccyk = (PCLK ¢
2 CEN Carrier Frequency Enabl e
Note: This bit enables CCK coun
0 Di sabl e
1 Enabl e
1 DOI NV Out put Data Il nversion
0 Nor mal Out put
1 Out put Data Il nversion
0 OUTEN Remocon Data Out Enabl e
0 Di sabl e
1 Enabl e
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17.3.2 CFR Carrier Frequency Register

CFR=0x4000_D104

31 30292827262524|23222120191817161514131211109876543210
Reserved E Reserved 8
0x0FF 0x0FF
2 2
25 CHI Carrier High Interval
16 Note: Carrier Frequency = CCLK
CHI I nterval = ( QrHIri+todl) * CCLK
Note: CCLK period = PCLK pe
9 CLI Carrier Low Interval
0 Note: Carrier Frequency = CCLK
cLlI Interval = (CLI + 1) * CCLK
Note: CCLK period = PCLK pe
ABOV Semiconductor
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17.3.3 RDDO Remocon Data Duration 0 Register

RDD0=0x4000_D108

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 10
o o
I |
[=) o
a o
[ 4
0x00FF 0x00FF
z z

31 RDDHO Data High Duration
16 Not e: I n capture mode, RDDL is C
RDDHtDuration = (RDDHO+ 1) * DCL

Not e: DCLK pepreircdod= *PQGL2K DCK

15 RDDLO

Data Low Duration

0 Not e: I n capture mode, RDDL is C
RDDL(Duration = (RDDLO + 1) * DC
Note: DCLK period = PCLK pe
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17.3.4 RDD1 Remocon Data Duration 1 Register

RDD1=0x4000_D10C

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 10
I 3
[=) o
a o
[ 4
0x00FF 0x00FF
z z
31 RDDH1 Data High Duration
16 Not e: I n capture mode, RDDH is C
RDDH Duration = (RDDH1+ 1) * DCL

Not e: DCLK pepreircdod= *PQGL2K DCK

15 RDDL1

Data Low Duration

0 Not e: I n capture mode, RDDL is C
RDDL . Duration = (RDDL1 + 1) * DC
Note: DCLK period = PCLK pe
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17.3.5 RODBO0 Remocon Output Data Buffer 0 Register

RODB0=0x4000_D110

31 30 29 28 27 26 2524‘232221 2019181716|1514131211 10 9 8|7 6 5 4 3 2 10

RODBO

0x00000000

Z

31 RODBO Remocon Output Data Buffer 0
0 [31: 11 n capture mode (CAPEN = 1)
[15: register
I n capture modRODEAPEN: &] 1))
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17.3.6 RODB1 Remocon Output Data Buffer 1 Register

RODB1=0x4000_D114

31 30 29 28 27 26 2524‘232221 2019181716‘1514131211 10 9 8|7 6 5 4 3 2 10

RODB1

0x00000000

Z

31 RODB1 Remocon Output Data Buffer 1
0 [31: 11 n capture mode (CAPEN = 1)
[15: register
I n capture modRODEAPEN: &] 1))

ABOV Semiconductor HbyomT \BO\

SEMICONDUCTOR



17.3.7 DBSIZE Data Bit Size Register

DBSIZE=0x4000_D118

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 10
4 E 4
Reserved ® e 2
m 3 0
o I o
0x00 0x00
z z
13 DB1SI ZE RODB1 register data bit size to
8 Not e: | f DB1SI ZE is 0, data tra
transfer.
5 DBOSI ZE RODBO register data bit size to
0 Not e: | f DB1SI ZE is 0, data tra

transfer.
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17.3.8 CAPCON Capture Control Register

CAPCON=0x4000_D120

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
8 | B B|EE & s g >z
Reserved = |5 dlEE o 3 g z| &
[$) nl Q| £ £ I - " o <
c | @ F|F|IF = H e o
0x0 0|0 OxF OxF 0
z HHE z z HE
21 T1CMOD Ti mer 1 average mode
20 00 No average, 1 pulse count v
01 register
10 2 pulse count average value
11 4 pulse count average value
8pulse count average value |
18 T2CLRM Ti mer 2 Clear Mode
0 cleared under Timer 2 overf
1 cleared under Timer 1/ 2 ove
17 T2I1 NTEN Timer 2 intémteptrupmnalhneC5, (o]
overfl ow
0 Di sabl e
1 Enabl e
16 T1I1I NTEN Timer 1 interrupt enabl e, I nter
overfl ow
0 Di sabl e
1 Enabl e
15 T2O0OVF Ti mer2 Overfl ow Val ue
12 0~4 overflow when Timer2 is 0x0
5 overflow when Timer2 is 0x0
6 overflow when Timer2 is 0x0
7 overflow when Timer2 is 0x0
8 overflow when Timer2 is 0x0
9 overflow when Timer2 is 0x0
10 overflow when Timer2 is 0x0
11 overflow when Timer2 is 0x0
12 overfvhew Timer2 is Ox1fff
13 overflow when Timer2 is 0x3
14 overflow when Timer2 is 0x7
15 overfl ow when Timer2 is 0Xx
11 T1O0OVF Ti mer1 Overflow Value
8 0~4 overflow when Timerl is 0x0
5 overflow when Timer1l is 0x0
6 overflow when Timer1l is 0x0
7 overflow when Timer1l is 0x0
8 overflow when Timerl is 0x0
9 overflow when Timerl is 0x0
10 overflow when Timerl is 0x0
11 overflow when Timerl is 0x0
12 overflow when Timer1l is O0x1
13 overflow when Timer1l is 0x3
14 overfvhew Timerl is Ox7fff
15 overfl ow when Timer1l is O0Oxf
1 DI I NV Il nput Data Inversion in IR Capt
0 Nor mal Out put
1 Out put Data Il nversion
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IR

0 CAPEN Remocon Data Capture Enabl e
0 Di sabl e
1 Enabl e
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17.3.9 STATUS

Capture Status

STATUS=0x4000_D130

31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
=

olZ2 2| H|EHIEIEKEE

ooommwwmm

- N| © W T | N|

8|_|_oooooo

ojojo0j0|O0O|OfO]O

ol olo|lololelvlo

¥l e o e el el e

8 CGCOM Carrier Generation Completion f

7 T10V Timer 1 ovedufliowg dmtar high phas

6 T20V Ti mer 2 overfl ow, End of captur

5 C6ST Timer 2 C6 count capture with R

4 C5ST Timer 1 overflow & Timer 2 C5 c

3 C4ST Timerl C4 countRODBDp[ 21idbéd] with

2 C3ST Timerl C3 count completion with

1 C2ST Ti merl C2 count completion with

0 C1ST Timerl C1 count capture with RO
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17.4 FUNCTIONAL DESCRIPTION

17.4.1 IR Signal Driving (IR TX)
A31RI1plr8ovifdesi ble I R signal driving function. When OUTEN i n
driven out bit by bit from LSB through REMOUT port. The numb
When all bits hrreegirstvem,v®&IOD8 i s shifted to RODBO register i
to DBOSIZE as well. And then neovo RODBWoWhslgy CENr i dattaaibs edr, i de
out with carrier fuegdelmyeyClwh, c@HIli s zmafC@GK. The output dat a
RDDHO . RDDL1 and RDDH1 are shifted to RDDLO and RDDHO after
17.4.2 IR Signal Capture (IR RX)
A31RIplr8ovi des an enhanced |.R RREEMOWUATI |cOa ptsurues efdu nfcotri dnR captur e
CAPEN i s set, C1, C2, C3, C4, C5, and C6 timing is provided.
the detail timing.
CAPEN | L
RX Signal |||||||||| ||||||||
Timerl || 0 |C1|CZ|63|C4|C1|CZ|C3|C4|C1| Overflowl 0 |C1|CZ|CB|C4|C1|CZ|C3| Overﬂuwl 0 |
Timer2 | | 0 | cs | c6 | cs5 | Overflowl |
Figure 18.1 I R Capture Timing when T1CMOD = 0
cAPEN | L
RX Signal |||||||||| ||||||||
timert [T o [ [ Joe] T Jde] [__owrm] CO I I o |
Timer2 || 0 | cs I c6 I cs | Overflowl I
Figure 18.2 | R Capture Timing when T1CMOD = 1
T1CMOD =2
cAPEN | L
RX Signal |||||||||| ||J|_||J|
Timerl I I 0 I I I | | I |c1|cz| I OverflowI 0 | I I I | I |c1| Overﬂuwl 0 I
Timer2 I I 0 I cs5 I c6 | cs5 I Overflowl I
Figure 18.3 I R Capture Timing when T1CMOD = 2
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IR

I R signal capture |l ogic uses two timers for counting.
C6. The timer <clockrpereitad nfgori se adcets crrd goiedt i n Fi gur e
Timer 1 Overflow Time (ms)
When PCLK = 16MHz T1OVF
cck |Freauency | Period |, g 14 13 12 11 10 9 8 7|6 | 5| 4
(KHz) (us)
0 16000 | 0.0625 4,096 2.048] 1.024] 0512 0.256 0.128) 0.064| 0.032| 0.016| 0.008| 0.004| 0.002
1 8000| 0.125 8.192 4096 2.048] 1.024] 0.512] 0.256] 0.128| 0.064| 0.032| 0.016| 0.008| 0.004
2 4000 0.25( 16.384 8.192] 4.096] 2048 1.024] 0512 0.256| 0.128 0.064| 0.032| 0.016| 0.008
3 2000 05 32768 16.384] 8.192] 4.096] 2.048] 1.024] 0.512| 0.256| 0.128] 0.064| 0.032| 0.016
4 1000 1| 65536 32.768] 16.384 8.192| 4.096| 2.048] 1.024| 0.512| 0.256| 0.128| 0.064| 0.032
5 500 2| 131.072] 65536 32.768] 16.384] 8.192| 4.096| 2.048| 1.024| 0.512| 0.256| 0.128| 0.064
6 250 4| 262.144] 131.072| 65.536| 32.768| 16.384| 8.192| 4.096| 2.048| 1.024| 0.512[ 0.256( 0.128
7 125 8| 524.288 262.144| 131.072| 65.536| 32.768| 16.384| 8.192| 4.096| 2.048| 1.024| 0.512( 0.256
Figure 18.4 Timerl Clock Period
Timer 2 Overflow Time (ms)
(When PCLK = 16MHz) T20VF
pck | Freauency | Period |, g 14 13 12 11 10 9 8 7 | 6 | 5 | 4
(KH2) (us)
0 16000 | 0.0625 4.096] 2.048] 1.024] 0512 0.256] 0.128) 0.064| 0.032| 0.016| 0.008| 0.004| 0.002
1 8000| 0.125 8.192 4096 2048 1.024] 0512 0256 0.128] 0.064| 0.032| 0.016| 0.008| 0.004
2 4000 0.25| 16.384 8.192] 4.096] 2.048] 1.024] 0512 0.256| 0.128| 0.064| 0.032| 0.016| 0.008
3 2000 05| 32768 16.384] 8.192] 4.096] 2.048] 1.024] 0.512| 0.256| 0.128| 0.064| 0.032| 0.016
4 1000 1| 65536 32.768] 16.384] 8.192] 4.096| 2.048] 1.024| 0.512| 0.256| 0.128| 0.064| 0.032
5 500 2| 131.072| 65.536| 32.768] 16.384] 8.192| 4.096| 2.048| 1.024| 0.512| 0.256| 0.128| 0.064
6 250 4 262.144] 131.072| 65.536| 32.768| 16.384| 8.192| 4.096| 2.048| 1.024| 0.512[ 0.256| 0.128
7 125 8| 524.288| 262.144| 131.072| 65.536| 32.768| 16.384| 8.192| 4.096| 2.048| 1.024| 0.512| 0.256
8 625 16| 1048.576] 524.288| 262.144| 131.072] 65.536] 32.768| 16.384| 8.192| 4.096| 2.048| 1.024] 0.512
9 31.25 32| 2097.152| 1048.576| 524.288| 262.144| 131.072| 65.536| 32.768| 16.384| 8.192| 4.096| 2.048| 1.024
10~15 31.25 32| 2097.152| 1048.576| 524.288| 262.144] 131.072| 65.536| 32.768| 16.384| 8.192| 4.096| 2.048[ 1.024
Figure 18.5 Timer2 Clock Period
ABOV Semiconductor
onfomr \BO\

SEMICONDUCTOR

18

-



Characteristics

SECTION 3. CHARACTERISTICS
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FLASH Programming

CHAPTER1. FLASH ogr ammi ng
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FLASH Programming

1.1 FLASH API
1.1.1FLASH WRITE

int32_t flash_write(uint32_t flash_addr, void *buf, uint32_t size)

This APl writes to flash memory. The memory must be erased f
|l RQ di daeltssd mdo>@&ar o on error, otherwise 0.

1.1.2FLASH READ
int32_t flash_read(uint32_t flash_addr, uint8_t *buf, uint32_t size)

This API read flash memory.

1.1.3FLASH ERASE

int32_t flash_erase(uint32_t flash_addr, uint8_t *buf, uint32_t size)

This APl readTHd awholme moegt.or (4KB) at the specified memory wi
sector i maeceBlsasnust be protkercdtesdr mbwmhol 80 dr sab)] edt her wi se
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Electrical Characteristics

CHAPTER 2. El ectri cal sCharact e
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Electrical Characteristics

2.1 DC Characteristics

2.1.1 Absolute Maximum Ratings

Table 2.1 Absolute maximum rating

Parameter Symbol Ratings Unit Note
VDD -0.3-+3.63 \% -
I0_VDD -0.3~+3.63 \% -
Supply Voltage RF_VDD -0.3~+1.65 V | [1]RFA_VDD, [20]VDD_SW_10, [44]A_VDD,
[47]RFP_VDD, [48]RFV_VDD
VSS -0.3~+0.3 \Y -
Vi 0.3~min(VBA)TV B
VO 0.3~min(VBA)TV
Normal Pin IOH 5 mA -
>1 OH TBD mA -
IOL 5 mA -
>l OL TBD mA -
wtal Pin XO_OuT -0.3~+1.65 \%
XO_IN -0.3~+1.65 \%
Storage Temperature TSTG -65 — +150 °C -
Not &sresses beyond those |isted under “Absolute
is a stress rating only and functional operation of
secti onoecfi ftitcias ison i s not i mplied. Exposure to absolute
device reliability.
2.1.2ESD Characteristics
Table 2.2 ESD Characteristics
Parameter Symbol Min Units
ESD HBM - 2000 \%
ESD MM - 200 \%
ESD CDM - 750 \%
2.1.3Recommended Operating Conditions
Table 2.3 Recommended Operating Conditions (Ta = - 20 °C to + 70°C)
Parameter Symbol Conditions Min Typ Max Units
VBAT 2x1.5V Battery 1.9 3.0 3.6 \%
Supply Voltage 1x3V Battery
Operating Temperature Torr - -30 - 85 °C

ABOV Semiconductor
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Electrical Characteristics

Operating Frequency Forr - - 32 - MHz

2.1.4DC/DC Converter Characteristics

Table 2.4 DC/DC Converter Characteristics

Parameter Symbol Conditions Min Typ Max Units
Buck Input voltage PW1 - 1.9 3.0 3.6 \
Buck Output voltage BUCK_OUT - - 1.2 - \
Buck efficiency - Load current : 20 mA 70 82 88 %

2.1.5PMU LDO Characteristics

Table 2.5 PMU LDO Characteristics

Parameter Symbol Conditions Min Typ Max Units
Operating input voltage VBAT lb@l10 mA 1.9 3.0 3.6 \Y
Output Voltage Vemu_out [lbi10 mA - 1.2 - \
External Capacitor CL - 1 - - uF

2.1.6 Brown Out Detector (BOD) Characteristics

Table 2.6 Brown Out Detector Characteristics

Parameter Symbol Conditions Min Typ Max Units

Detection Level VBODR - 1.6 1.8 2.0 V

2.1.732MHz Crystal Oscillator Characteristics

Table 2.7 32MHz Crystal Oscillator Characteristics

Parameter Symbol Conditions Min Typ Max Units
Crystal Fr g Fxz2m - - 32 - MHz
Crystal Tol - - -40 - 40 ppm
ESR Equi val - - - 20 - ohm
resistance
Load Capaci - - 7 - 10 pF
St aurpt ti me - - - 200 - us

ABOV Semiconductor oMAoMT \BO\
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Electrical Characteristics

2.1.832kHz Internal Oscillator Characteristics

Table 2.8 32kHz Internal Oscillator Characteristics

Parameter Symbol Conditions Min Typ Max Units
Operating Current lop - - 150 250 nA
Output Frequency Four - 29.4 32.768 36.1 KHz

Not 82k Hz internal os ciclallaithorra tferde qaoednBcLyE iAsc tsi evlef

2.1.932.768kHz Crystal Oscillator Characteristics

Table 2.9 32.768 kHz Crystal Oscillator Characteristics

Parameter Symbol Conditions Min Typ Max Units
Operating Current Ibp CL=7pF - 150 400 nA
Crystal Tol e - - -100 - 100 ppm
Output Frequency four - - 32.768 - KHz
External Load Capacitor CL - 5 - 7 pF
Feedback Resistance Rr B - 13.2 23.8 53 MQ

2.1.10 12-bit SAR-ADC Characteristics
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Electrical Characteristics

Table 2.10 12-bit SAR-ADC Characteristics

Parameter Symbol Conditions Min Typ Max Units
Operating Voltage VBAT - 1.9 3.0 3.6 \%
Resolution - - - 12 BIT
Operating Current lveBaT | @fvclk=8MHz - 100 - UA
Analog Input Range Vin - 0 - VBAT \%
Differential nonlinearity DNL - - 6 +12 LSB
Integral nonlinearity I NL - - +10 +20 LSB
Input Clock Frequency MCL K - - - 8 MHz
Sampling Time tsamp L § @MCLK=8MHz - 10 - us
(8*MCLK)
Conversion Time tconv - - 6.0 - us
(48*MCLK)

Conversion Time : (56 ~ 58) * MCLK

'
%amphng Time : 8*MC MCLK 3
'
]
o IO
e m—|_|_|_[—|_|_|_|_u mmm
ADIN_SEL<3:0> 1 ADIN1 ADIN2
STBY
ADEN —‘ i ! —‘
OR «
>y
ADEN Start1 cse Start2
Sample Sampling i Hold Hold ' Sampling
(¢
)
FLAG
AD_OUT<11:0> i Unvalid Data | AD_OUT1

Operation 1 Standby Operation 2

Figure 2.2 ADC timing diagram

2.1.11 Power-On Reset(POR) Characteristics

Table 2.11 Power-On Reset Characteristics

Parameter Symbol Conditions Min Typ Max Units
POR Detect Voltage Vepor | EXT DC SIM 1.16 1.42 1.64 \Y
VBAT Ramping-up time 0V 3.0V VBAT ramping-up time
3.0V - - 0.5 ms

2.1.12 FLASH Memory Characteristics

Table 2.12 Flash Memory Characteristics
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Electrical Characteristics

Parameter Symbol Conditions Min Typ Max Units
Operating voltage VVDDEXT - 1.65 1.8 3.6 \%
VCC Read Current ICC1 F=33MHz, Use 4 1/0 - 3.9 6.5 mA

VCC Program Current ICC2 - - 5.8 10 mA
VCC Sector/Block 1cC3 i i 35 10 mA
Erase Current
VCC Chip Erase icca i i 35 10 mA
Current
Page Program Cycle PP i i 0.85 4 ms
Time
Sector E_rase Cycle {SE ) i 40 240 ms
Time
BIock(64KB? Erase {BE i i 0.48 3 S
Cycle Time
Chip Erase Cycle Time tCE - - 3 9 S
Endurance 10,000 Write/Erase
Cycle
2.1.13 General RF Characteristics
Table 2.13 General RF Characteristics
Parameter Symbol Conditions Min Typ Max Units
RF Frequency Range Fsyn - 2400 - 2483.5 MHz
Channel Spacing Fch - - 2 - MHz
On-air data rate - - - 1 - Mbps
Reference Frequency FrReF - - 32 - MHz
IDLE to TX setting time | T/ purec | 'oudnd calibrations —and) . 120 us
synthesizer lock
IDLE to RX settling time | Ti b rex Includlng calibrations and - - 120 (VIR
synthesizer lock
ABOV Semiconductor
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Electrical Characteristics

2.1.14 RF Transmitter Characteristics

Table 2.14 RF Transmitter Characteristics

Parameter Symbol Conditions Min Typ Max Units
TX Frequency Accuracy - BT TRM-LE/CA/06/C -150 - 150 kHz
Maximum drift - BT Radio Frequency tolerance -50 - 50 kHz
Maximum drift rate - BT Radio Frequency tolerance -20 - 20 kHz/
Initial frequency drift - - -20 - 20 kHz
Modulation Deviation Af - 185 250 - kHz
Modulation Index BT - 0.45 0.5 0.55
Output Power Range Pt x -20 0 +1 dBm
TX Power Variation vs. APt x | Measured across any frequency ) +1 +2 dB
Frequency FrREQ |band (2400-2483.5 MHz)
In-band spurious - 2MHz offset, 100kHz RBW - - -26 dBm
emission - 3MHz offset, 100kHz RBW - - -36 dBm
i ISOOKC:EZ FCC-15.247, RBW - - 555 dBm
(ejnliti-sc;fi;)bnand wpunons - >LOGHz, - FCC-15.247, RBW ) ) -41.5 dBm
100kHz
- 2398MHz, RBW 1MHz (ETSI) - - -30 dBm
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Electrical Characteristics

2.1.15 RF Receiver Characteristics

Table 2.15 RF Receiver Characteristics

Parameter Symbol Conditions Min Typ Max Units
RX Frequency Range Fr x World Wide (Not Supported) 2400 - 2483.5 MHz
RX Sensitivity .
Pr x1 MH 4 clean transmitter - -94 -86 dBm
(PER < 30.8%)
RX Sensitivity ) .
Pr x1 MH 7 dirty transmitter - -91 -82 dBm
(PER < 30.8%)
Maximum Receiving Pr s A x i i 0 i dBm
Power
RX Channel Bandwidth B W | Depends on the input data rate - 1.0 - MHz
RSSI Resolution RS S&Es|-50 ~-85dBm - 1 - dB
RSSI Accuracy RS Stc|-50 ~-85dBm -4 - 4 dB
Co-channel PER < 30.8%,
coO ) - 12 21
wanted signal —67 dBm
+1 MHz offset, PER < 30.8%,
Chl ] - -19 -12
wanted signal —67 dBm
C/l and receiver +2 MHz offset, PER < 30.8%, dB
selectivity performance Cl21 ] - -23 -20
wanted signal —67 dBm
+3 MHz offset, PER < 30.8%,
Clzl ] - -37 -30
wanted signal —67 dBm
C /i hag| Image Frequency - -15 -12
PsL ock| Blockers from 20 to 1999 MHz -33 - - dBm
Blockers Pe L ock| Blockers from 2 to 2.399 GHz -38 - - dBm
( For Desired signal at - b Blockers from 2.484 to 2.999 38 dB
67dBm) BLOCK! GhZ ’ ) ] "
Pe L ock| Blockers from 3.0to 12.75 GHz -33 - - dBm
Intermodulation Standard test -47 -43 - dBm
30 MHz to 1 GHz, MBW i i -60 dBm
Receiver Spurious 100kHz
emission
1 GHz to 12,75 GHz, MBW i i .50 dBm
1MHz
ABOV Semiconductor
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Electrical Characteristics

2.1.16 DC Characteristics

Table 2.16 DC Characteristics

Parameter Symbol Conditions Min Typ Max Units
Input Low Voltage VI L - 0 - 0.2vDD \%
Input High Voltage VI H - 0.8vDD - VDD \%
Output Normal Voltage VOL |VBAT=3.0V, IOL=5mA - - 05 v
of GPIO
Output High Voltage of |\, 1} | yBAT=3.0V, IOH=-5mA 2.4 - - v
GPIO
Input High Leakage L1 H ) i i 01 UA
Current
Input Low Leakage LlL i i i 01 UA
Current
Pull-Up Resistors RP U [VBAT=3.0V, VIN =0V - 50 - kohm
NORMAL STATE :
BLE Tx, 0dBm
| DD - 9.5 115 mA
3V DC/DC Buck
SRAM execution
NORMAL STATE :
BLE Rx
| DD 2 - 9.5 115 mA
3V DC/DC Buck
SRAM execution
| DD |BLE_IDLE - 1.6 2.5 mA
Power Supply Current | DD |MCU IDLE - 1.25 2 mA
DEEP_SLEEP
I DS 1 (48KB Retention on, - 1300 - nA
32KHz CLK on)
HIBERNATE
| DS 2 (48KB Retention off, - 900 - nA
32KHz CLK on)
DORMANT
I DS 3 (48KB Retention off, - 700 - nA
32KHz CLK off)
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Electrical Characteristics

2.1.17 General Characteristics

Table 2.17 General Characteristics

Parameter Symbol Conditions Min Typ Max Units
- From Idle to CPU Active - 1 - us
Wake-up time
i From Deep Sleep to CPU i 45 5 ms
Active

NotRe)f er to Application Note
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