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1. kAt

NY8BEG4A ELIMTP{E B2 {ECE A - I AEEPROMIE B s E Bkl aC (R ARHY 8 (ChtdEfles - B Ao &N
FEN/OEM T - PRAICMOSEUEN FRFH2 & FARRA ~ SMEEE ~ kEPTEM THESEEES) - NYBBEGA £
OHEITAERISCHE S S SR8 v] URE 2 M SR BB A2 - 675 55 (RS % - BR T VBUE SR 2 (A7 - RZHds
CHLE 1 R FFRIBESERE - T DL i Rt AR U R SE A RIRVIEA - INIELIRR B G SRR EE
FEAVRER] -

NY8SBEG4A Nz Eiia s+ i — il E -+ Ar o E e i es - Bl aig e L Er s - [ DB S L/ m e (=0
Bl o

TEIVOME IR 7TH - NYSBEG4A FH 18 FRos MY [=]I/ORAl » £/ ORIER A B a0 & (7 25 122 Pyl A S H Al - i B
—{E/ ORI & A M hneAZ =R sh e 40 sk T fi 85 H 55 itz (Open-Drain) g o FLANTEIALMRRIEIE ST
H > NYBBEGAANA | A] SEFARA A A R i i (1AL 7 MRz 28 5 1 (PAS3) ©

NY8SBEG4A HIULHETHFES - 1] F A& MR E E—RLAETHF T FH S e /NI E SR il 38 A E T4 - S99MNYBBEB4A fE{it
5 40 10 i CfET ERIPWMS H > 1 4HIE08 256 ] 2R BEEN S 22 ~ LED ~ SIS gR5E5E - NYSBEGAAR ST A 23 [EHF
BRI/ T Rt s iR Ry sa R PWMISER (ECCP)

NY8SBEG4A £ FEERFsatkh] » o iR s B (KR IR A v] Loy Al B 2 N FIRCHR B /Ml Crystaliify AL o 7 R S
T > NY8BEG4A T]#EiE L i TERBIZANIE H = (Normal) - 185X (Slow mode) - {51451 (Standby mode) EfEAR
it (Halt mode)r[&fi& 8 U HFEIE R EMFay o W H IR EFE N EHRCE #RZET - (KERHR% 7] DAEIRFEE A2
kG HEM CrystalsTid o v DAMERF = 2 R B [ ARG AT E L B -

EA BV N W% (Standby mode) EifiFERIE = (Halt mode)Hh » A2 fE =1 o] DU 5% HEmaENYSBEG4A i
AIEE e (Normal) 2¢ 1825 (Slow mode) ZREEHZE 85 F - -

NYBBEGAAP FE[REE () ELERES - I A W ERAM iz AR DAV MERERS - MERE B ER (T HSSHURZBONRE, PIAEERR
AT IRAFEL TR OE, R EBCPET - INEE K ESEY I AE o (T HAVBITRER R L — Ay Has T
HIEICHAE -

NYBBEG4AN Y —4H B iRz es » RESHE M Bl LR B - DUB A SRR basT it - 3 T DUR VAl LR
Ko IR LUENH LT mE -

1.1 ZhAe
® TIREHY LIFERE :
> 3.3V ~5.5V @ Finst = 8MHz -
> 2.2V ~55V @ Finst<4MHz -

® TENT/ERE  -40°C ~85°C -

® i 8KV (JESD -

® iR (Noise Filter) FTRANG ] Ak # 4KV HIEFT - (HEIFEEE@5V)
® 4Kx14 bits MTP -
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® 288 bytes SRAM -

® 256 bytes EEPROM - (—&ZEE)

® 18 fu] 435I Bz A HH 5 A9 I/ORAI(GPIO) ~ PA[7:0] ~ PB[7:0] ~ PC[1:0] -
® PA[5:0] - PB[3:0] f PC[1:0]n &8 AMFHE A A T hi e -

® PA[7:0] ~ PB[7:0] } PC[1:0]n s ARG (A Fh e -

® PB[7:0] - PC[1:0]7/ 5 R i 1 (Open-Drain) -

® [ /Ol 4 ] 5 12/ \EEE 7 (Small Sink Current) s¢—#% %85 % (Normal Sink Current)sh A %8 7 (Large
Sink Current) - PA[4]5] 53 4[E#EUltra Sink Current »

® A |/ORle Y AT 884% N\ 25 3% (Small Drive Current)si—fik#E257% (Normal Drive Current) - PA[4] ] 534 higEE
Ultra Drive Current -

® 8 ek (Stack) -

® TFHUERIA BB E R -

® —4f 8 firyr FEGTHFES(Timer0) &, & A2 U LAVAR R FHFRERES -

® 110 fiyc FEGETRER(Timer1, 4, 5) AT BEEE EK A SEST MG -

® 7ifiE 10 firyChARME S FHE(PWMY, 2, 3, 4, 5)

® —(HIEIS R TI(BZ1) -

® 38/STKHZALYMFHEC A AT (HEEE - [FINFR 2 At o] AR B (R 8 15 -
® B AL/ MREOR 2R T -

® [ EEAEREAY (K EE BR A RS (LVD) -

® PyE+ i 12 oAb B g5 (Analog to Digital Converter) ©
® NN E BALLEr 22 (Voltage Comparator) o

® i FEE{IEEE(POR) -

& NEEEEMIIIAE(LVR) -

® NHEEFTETRF(WDT) - af iR ZEHIBHR -

o i[RI KR (RFC)IIRE

® RIS > AT DAREI U S R BRI -
> SR E_HXT (B8 6MHzy N = il G R E)
E_XT (455K~6MHz4 Ml 5 H9R14%)
|_HRC (1~20MHz = #RCHR %)
> (EREERE  E_LXT (32KHZY MK E G TR )
|_LRC (4% 32KHz{& #RCHF%)

® [UfH T/EMAT( I8 A4 TR KR UMM + IR =((Normal) ~ (g2 5= (Slow mode) - #7115 (Standby
mode) B [ (Halt mode) -
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® - —THEFAG T -

> TimerQ 7 -
Timer1 & -
Timerd f&{r 1y -
Timer5 {&{i7 F1r/CCPI g -
WDT s -
PA/PB i \GIRREZSE T -
=AM BT A -
BB (A T -
Ebie e LB RE T -
FEE R R s T -
R RS T HIEAH (SIM) T
UART I PH4H B8 B0 5 BT -
EE sy -

® NY8BEG4ATEF#f5 =t (Standby mode) | -+—Fenafig ch i
Timer0 i3 fir g -
Timer1 f&fr 8 -
Timerd f&fr 1 -
Timer5 f&fr 1 -
WDT Hff -
PA/PB i \GIRRE S 1T -
Z&HAMER BT A
BB (FH 1T -
ELf st s Re il -
FACLE i R sE B P
ER P M TETEAH (SIM)
® NY8BEG4ATEIEIRIER (Halt mode) iy = FNAfE th T
> WDT g o
> PA/PB i AGIRRECCE i -
> ZHHAMEHERE A -

o NESHFEIRZ(V_HRC) #2{it 32MH2z/20.8MHz/16MHz/13.6MHz DUEEESE - TIHYHkEE = +0.1% -
® VR GRZERITIFREE (T H RS (On Chip Debug) -

YV ¥V ¥V ¥V ¥V V¥V VY V¥V V VY VY V

YV ¥V ¥V VY VY ¥V V¥V V¥V VYV VYV V
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1. General Description

NY8BEG64A is a MTP based 8-bit MCU with EEPROM data memory built-in, tailored for /0O based applications like
home appliances or meter equipment. NYS8BEG4A adopts advanced CMOS technology to provide customers
remarkable solution with low cost, high performance and high noise immunity benefits. RISC architecture is applied
to NY8BBEG4A and it provides 55 instructions. All instructions are executed in single instruction cycle except program
branch and skip instructions which will take two instruction cycles. Therefore, NYS8BEG4A is very suitable for those

applications that are sophisticated but compact program size is required.

NY8BEG4A provides 12 + 2 channel high-precision 12-bit analog-to-digital converter (ADC), and high-precision

analog voltage comparator. They are suitable for any analog interface detection and measurement applications.

As NY8BEG64A address I/O type applications, it can provide 18 I/O pins for applications which require abundant input
and output functionality. Moreover, each 1/O pin may have additional features, like Pull-High/Pull-Low resistor and
open-drain output type through programming. Moreover, NYS8BEG64A has built-in large infrared (IR) carrier generator

with selectable IR carrier frequency and polarity for applications which demand remote control feature.

NYBBEG4A also provides 3 sets of timers which can be used as regular timer based on system oscillation or event
counter with external trigger clock. Moreover, NYS8BEG4A provides 5 sets of 10-bit resolution Pulse Width Modulation

(PWM) output and 1 sets of buzzer output in order to drive motor/LED and buzzer.

NY8BEG4A employs dual-clock oscillation mechanism, either high oscillation or low oscillation can be derived from
internal resistor/capacitor oscillator or external crystal oscillator. Moreover, based on dual-clock mechanism,
NY8BEG64A provides kinds of operation mode like Normal mode, Slow mode, Standby mode and Halt mode in order
to save power consumption and lengthen battery operation life. Moreover, it is possible to use internal
high-frequency oscillator as CPU operating clock source and external 32KHz crystal oscillator as timer clock input,

so as to accurate count real time and maintain CPU working power.

While NY8B8BEG4A operates in Standby mode and Halt mode, kinds of event will issue interrupt requests and can

wake-up NYBBEG4A to enter Normal mode and Slow mode in order to process urgent events.

NY8BEG4A provide on-chip debug (OCD) facilities as a low cost alternative to ICE. With OCD and a minimum of
extra hardware, NYS8BEG62D can do ICE tasks such as free running, single stepping, break point setting and internal

ram/register accessing.

NY8BEG64A built-in a variable high speed oscillator can be optioned for different center frequency. Users can adjust
this frequency in the program in a very small frequency step. With this feature ensures that NY8BEG4A will find

excellent use in different ultrasonic nebulizer applications.

1.1 Features

® \Wide operating voltage range:
> 3.3V ~5.5V @ Finst=8MHz -
> 2.2V ~ 5.5V @ Finst<4MHz -
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Wide operating temperature: -40°C ~ 85°C.

® High ESD over £8KV.

® High EFT over £4KV with Noise Filter Enable. (operating voltage @5V)

® 4K x 14 bits MTP.

® 288 bytes SRAM.

® 256 bytes EEPROM. (Endurance: 10,000 times)

® 18 general purpose I/O pins (GPIO), PA[7:0], PB[7:0], PC[1:0] with independent direction control.
® PAJ[5, 3:0] and PB[3:0] and PC[1:0] have features of Pull-Low resistor for input pin.

® PA[7:0] and PB[7:0] and PC[1:0] have features of Pull-High resistor, the value of Pull-High resistor can be
100KQ or 1MQ. (PAS5 is about 80KQ)

® PBJ[7:0] and PC[1:0] have features of Open-Drain output.

® |/O ports output current mode can be small sink, normal sink or large sink. PA[4] cab be ultra sink current

mode.
® |/O ports output current mode can be small drive, normal drive. PA[4] cab be ultra drive current mode.
® 8-level hardware Stack.
® Direct and indirect addressing modes for data access.
® One 8-bit up-count timer (Timer0) with programmable prescaler.
® Three 10-bit reload or continuous down-count timers (Timer1, 4, 5).
® Five 10-bit resolution PWM (PWMT1, 2, 3, 4, 5) output.
® One buzzer (BZ1) output.
® Selectable 38/57KHz IR carrier frequency and high/low polarity according to data value.
@ Built-in high-precision Low-Voltage Detector (LVD).
® Built-in 12+2 channel high-precision 12-bit ADC.
® Built-in high-precision Voltage Comparator.
® Built-in Power-On Reset (POR).
® Built-in Low-Voltage Reset (LVR).
® Built-in Watch-Dog Timer (WDT) enabled/disabled by firmware control.
@ Built-in Resistance to Frequency Converter (RFC) function.

® Dual-clock oscillation: System clock can switch between high oscillation and low oscillation.
> High oscillation: E_HXT (External High Crystal Oscillator, above 6MHz)
E_XT (External Crystal Oscillator, 455K~6MHz)
|_HRC (Internal High Resistor/Capacitor Oscillator ranging from 1M~20MHz)
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> Low oscillation: E_LXT (External Low Crystal Oscillator, about 32KHz)
I_LRC (Internal 32KHz oscillator)

® Four kinds of operation mode to reduce system power consumption:

> Normal mode, Slow mode, Standby mode and Halt mode.

® Thirteen hardware interrupt events:
> Timer0 overflow interrupt.
> Timer1 underflow interrupt.
> Timer4 underflow interrupt.
> Timer5 underflow interrupt.
> WDT timeout interrupt.
PA/PB input change interrupt.
3 set External interrupt.
LVD interrupt.

YV VvV V V¥V

Comparator output status change interrupt.

A\

ADC end-of-convert interrupt.
> Serial Interface Module (SIM)interrupt.
> UART interface module read interrupt or write interrupt.

> EE interrupt.

® Eleven interrupt events to wake-up NY8BEG4A from Standby mode:
> Timer0 overflow interrupt.
> Timer1 underflow interrupt.
> Timer4 underflow interrupt.
> Timer5 underflow interrupt.
> WDT timeout interrupt.
> PA/PB input change interrupt.
> External interrupts. (INTO, INT1, INT2).
> LVD interrupt.
> Comparator output status change interrupt.
> ADC end-of-convert interrupt.

> Serial Interface Module (SIM) interrupt.

® Three kinds of interrupt events to wake-up NYS8BEG4A from Halt mode:

> WDT timeout interrupt.

> PA/PB input change interrupt.

> External interrupts. (INTO, INT1, INT2)
@ Build-in 4 variable oscillator options: 32MHz/20.8MHz/16MHz/13.6MHz. Fine-tuned accuracy to +0.1%.
® Build-in 2 wires on chip debug circuit (OCD).

14 Ver. 1.0 2022/06/30



(\\) Nyquest

NY8BBEG64A

1.2 Block Diagram

ry
¥ Hin Hout
Oscillator / Timing | Intemal System Function | o B-Level MTP
Reset Control - Oscillatar Registers Stack
t i $
¥
Instruction
Oper. Mode I SRAM ALU Program _
Control - Counter Register
F f T v
Y Instruction
= Accurmulator Decoder
Internipt | |WWatch Dog Timar LVER/POR
NT | Control Timer 0.1.4.5 CeP EEFROM Detector AD Convertor
Py T T ! :
h J ¥ Y
Contral & Data Bus
A A Y 1 L
¥ b J ¥
I/0 contrel Pt Buzzer LVD
—‘ ocD IR Generator Generator Generator Comparator
I I J
Yy ¥y
PA[7:0] PB[7:0] PC[1:0]
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1.3 Pin Assignment

NY8BEG4A provides two kinds of package type which are SOP20 and SOP-16.

20 pin
VSS|1 20|vDD
KN PAB|2 19|PA4 Al PWM4 EX_CKOD {INTO
XoUT (PWM3) PAT|3 18|PA3 (SCL1) {AIN3 COMPIN {{IR) INTA P1D
INT2 RSTB P1B PAS5|4 17|PAZ2 (SDA1) AINZ PWM3 COMPIN EXCKI BZ3 P1C
T30UT BZ1 CMPO PWMZ AINT PB3|5 16| PA1 AN COMPIN | {EX_CKI)
CCP1 BZ2 P1A PWM5 AlNG PB2|6 15|PAO AIND COMPIN VREFH
(INT1) IR} (VREFH) P AlNG PB1|7 14|PBS AING (PWM2) IIC_SDA i{INTO) SPI_MISO
PBO|3 13|PB4 AING PWIM1 IC_SCL {T10UT {SPI_SCK
(SDAD) PCO|9 12|PB6 AIND UART_TX SPI_MOSI
(SCLO) PC1]10 11|PBT AN UART_RX SPI_SSB
16 Pin
VDD|1 16|VSS
KN PAB|2 15|PA4 AlN4 PWM4 EX_CKD {INTO
XOUT (PWM3) PAT|3 14|PA3 [SCL1) {AIN3 COMPIN (IR} INTA P1D
INT2 RSTB P1B PAS|4 13|PA2 (SDA1) AINZ PWM3 COMPIN {EXCKI BZ3 P1C
T30UT BZ1 CMPO PWM2 AINT PB3|5 12|PBS AING (PWM2) IIC_SDA i{INTO) SPI_MISO
CCP1 BZ2 P1A PWM5 AlNG PB2|6 11|PB4 AING PWM1 IC_SCL iT10UT {SPI_SCK
(INT1) IR{ (VREFH) P AlNG PB1|7 10|PB6 AIND UART_TX SPI_MOSI
PBO|3 9|PBT AN UART_RX SPI_SSB

Figure 2 Package pin assignment of NYSBE64A
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1.4 Pin Description

Pin Name /(o] Description
PAOQ PAQO is bidirectional I/O pin, and can be comparator input pin.
AINO I/0 PAO can be ADC analog input pin.
VREFH PAO can be ADC external high reference voltage source.
PA1 PA1 is bidirectional I/O pin, and can be comparator input pin.
AIN1 I/0 PA1 can be ADC analog input pin.
EX_CKI1 PA1 can be Timer4/5 clock source EX_CKIA1.
PA2 PAZ2 is bidirectional I/O pin, and can be comparator input pin.
AIN2 PA2 can be ADC analog input pin.
PWM3 /0 PA2 can be output of PWM3.
EX_CKI1 PA2 can be Timer4/5 clock source EX_CKI1.
P1CO PA2 can be P1C output in CCP mode.
(OCD_SDA) PA2 can be programming pad SDA.
PA3 PA3 is bidirectional I/O pin, and can be comparator input pin.
AIN3 PA3 can be ADC analog input pin.
IR o, PA3 can be IR carrier output pin.
INT1 PA3 can be input pin of external interrupt INT1.
P1DO PA3 can be P1D output in CCP mode.
(OCD_SDA) PA3 can be programming pad SDA.
PA4 PA4 is a bidirectional 1/0 pin.
AIN4 PA4 can be ADC analog input pin.
EX_CKIO0 I/0 PA4 can be the Timer0/1 clock source EX_CKIO.
INTO PA4 can be the input pin of external interrupt INTO.
PWM4 PA4 can be output of PWM4.
PA5 PAS5 is a bidirectional 1/0 pin.
RSTb /0 PAS5 can be the reset pin RSTb.
INT2 PA5 can be the input pin of external interrupt INT2.
P1BO PA5 can be P1B output in CCP mode.
PAG o, PAG is a bidirectional I/0O pin, and can be comparator analog input pin.
Xin PAG6 can be the input pin of crystal oscillator Xin.
PA7 PAY is a bidirectional I/0O pin, and can be comparator analog input pin.
PA7 can be the output pin of crystal oscillator Xout.
Xout I/O . .
PWM3 PA7 also can be output of instruction clock.
PA7 can be output of PWM3 by option select.
PBO I/0 PBO is a bidirectional 1/0 pin.
PB1 PB1 is a bidirectional 1/O pin.
AIN5 PB1 can be ADC analog input pin.
VREFH /0 PB1 can be ADC external high reference voltage source.
IR PB1 can be IR carrier output pin.
PWM1 PB1 can be output of PWM1.
INT1

PB1 can be input pin of external interrupt INT1.
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Pin Name /(o] Description
PB2 PB2 is a bidirectional 1/0 pin.
AING PB2 can be ADC analog input pin.
PWM5 I/0 PB2 can be output of PWMS5.
P1AO PB2 can be P1A output in CCP mode.
CCP PB2 can be CCP capture input or compare output.
PB3 PB3 is a bidirectional 1/0 pin.
AIN7 PB3 can be ADC analog input pin..
BZ1 I/0 PB3 can be the output Buzzer1.
CMPO PB3 can be comparator output.
PWM2 PB3 can be output of PWM2.
PB4 PB4 is a bidirectional 1/O pin.
AIN8 PB4 can be analog input pin.
PWM1 e PB4 can be output of PWM1.
T10UT PB4 can be Timer1 output pin. (T10UT toggles when Timer1 underflow occurs)
SPI_SCK PB4 can be clock pin in SPI mode.
lIC_SCL PB4 can be clock pin in 1IC mode.
PB5 PB5 is a bidirectional 1/0 pin.
AIN9 /0 PBS can be analog input.
SPI_MISO PB5 can be MISO(Master In Slave Out) pin in SPI mode.
[IC_SDA PB5 can be Data pin in [IC mode.
PB‘LN 0 PB6 is a bidirectional 1/O pin.
I/0 PB6 can be MOSI(Master Out Slave In) pin in SPI mode.
SPI_MOSI PB Tx bin in UART
UART_TX 6 can be Tx pinin U mode.
PB7 PB7 is a bidirectional 1/0 pin.
AIN11 o, PB7 can be analog input pin.
SPI_SSB PB7 can SSB(Slave Select, active-low) pin in SPI mode.
UART_RX PB7 can be Rx pin in UART mode.
PCO o, PCO is a bidirectional I/O pin.
OCD_SDA PCO also can be programming pad SDA.
PC1 /0 PC1 is a bidirectional I/O pin
OCD_SCL PC1 can be programming pad SCL.
VDD - Positive power supply.
VSS - Ground.
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2. Memory Organization

NY8BEG64A memory is divided into two categories: one is program memory and the other is data memory.

21

Program Memory
The program memory space of NYS8BEG4A is 4K words. Therefore, the Program Counter (PC) is 12-bit wide in

order to address any location of program memory.

Some locations of program memory are reserved as interrupt entrance. Power-On Reset vector is located at
0x000. Software interrupt vector is located at 0x001. Internal and external hardware interrupt vector is located at
0x008.

NY8BEG4A provides instruction GOTOA, CALLA to address 256 location of program space. NYS8BEG4A also

provides instructions FCALL and FGOTO to address any location of program space.

When a call or interrupt is happening, next ROM address is written to top of the stack, when RET, RETIA or

RETIE instruction is executed, the top of stack data is read and load to PC.

NY8BEG64A program ROM address OXFFE~OxFFF are reserved space, if user tries to write code in these

addresses will get unexpected false functions.

NY8BEG4A program ROM address 0xOOE~O0xOOF are preset rolling code can be released and used as normal

program space.

PC[11:0]

!

Y

OXFFE~F Reserved Space Stack 1

Stack 2

Stack 3

Stack 4

Stack 5

Stack 6

o Stack 7

0x00E~F Preset Rolling Code Stack 8
0x008 H/W Interrupt Vector
0x001 SW Interrupt Vector

0x000 POR Reset Vector

Figure 3 Program Memory Address Mapping
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2.2 Data Memory

According to instructions used to access data memory, the data memory can be divided into three kinds of
categories: one is R-page Special-function register (SFR) + General Purpose Register (GPR), another is F-page
SFR and the other is S-page SFR. GPR are made of SRAM and user can use them to store variables or

intermediate results.

R-page data memory is divided into 4 banks and can be accessed directly or indirectly through a SFR register
which is File Select Register (FSR). STATUS [7:6] are used as Bank register BK[1:0] to select one bank out of
the 4 banks.

R-page register can be divided into addressing mode: direct addressing mode and indirect addressing mode.

The indirect addressing mode of data memory access is described in the following graph. This indirect
addressing mode is implied by accessing register INDF. The bank selection is determined by STATUS[7:6] and

the location selection is from FSR[6:0].

Bank 0 Bank 1 Bank 2 Bank 3 = status[7:G] lo select Bank no.

0x7F

4—— FSR[6:0] to select location

Q00

Figure 4 Indirect Addressing Mode of Data Memory Access

The direct addressing mode of data memory access is described below. The bank selection is determined by

STATUS [7:6] and the location selection is from instruction op-code[6:0] immediately.

Bank0 Bank 1 Bank 2 Bank 3 = status[7:6]to select Bank no.

Ox7F

4——0Opcode[6:0] to select location

0x00

Figure 5 Direct Addressing Mode of Data Memory Access
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R-page SFR can be accessed by general instructions like arithmetic instructions and data movement

instructions. The R-page SFR occupies address from 0x0 to Ox1F of Bank 0. However, the same address

range of Bank 1, Bank 2 and Bank 3 are mapped back to Bank 0. In other words, R-page SFR physically
existed at Bank 0. The GPR physically occupy address from 0x20 to 0x7F of Bank 0 and 0x40 to Ox7F of Bank

1, 2 and 3. Other bank in address from 0x20 to 0x3F are mapped back as the Table 1 shows.

The NY8BEG4A register name and address mapping of R-page SFR are described in the following table.

Status [7:6] 00 01 10 1

Address (Bank 0) (Bank 1) (Bank 2) (Bank 3)

0x0 INDF

Ox1 TMRO

0x2 PCL

0x3 STATUS

0x4 FSR

0x5 PORTA

0x6 PORTB

0x7 PORTC

0x8 PCON

0x9 BWUCON

OxA PCHBUF

0xB ABPLCON

0xC BPHCON

0xD CPHCON The same mapping as Bank 0

OxE INTE

OxF INTF

0x10 ADMD

0x11 ADR

0x12 ADD

0x13 ADVREFH

0x14 ADCR

0x15 AWUCON

0x16 PACON

0x17 ADJMD

0x18 INTEDG

0x19 TMRH

Ox1A ANAEN

0x1B RFC )

X1 TM4RH The same mapping as Bank 0

0x1D OSCCALH -

Ox1E OSCCALL

Ox1F INTE2 The same mapping as Bank 0
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Status [7:6] 00 01 10 1
Address (Bank 0) (Bank 1) (Bank 2) (Bank 3)
General Purpose Mapped to Mapped to Mapped to
20 ~ F
0x20 ~ 0x3 Register bank0 bank0 bank0
0x40 ~ OXTF General Purpose | General Purpose | General Purpose | General Purpose
Register Register Register Register
Table 1 R-page SFR Address Mapping

F-page SFR can be accessed only by instructions IOST and IOSTR. S-page SFR can be accessed only by
instructions SFUN and SFUNR. T-page SFR can be accessed only by instructions TFUN and TFUNR.

STATUS[7:6] bank select bits are ignored while F-page, S-page and T-Page register is accessed. The register

name and address mapping of F-page, S-page and T-page are depicted in the following table.

AddresiFR LAY F-page SFR S-page SFR T-page SFR
0x0 - TMRA1 SIMCR
0x1 - T1CR1 MADR
0x2 - T1CR2 MFDR
0x3 - PWM1DUTY MCR
0x4 - PS1CV MSR
0x5 IOSTA BZ1CR SIMDR
0x6 IOSTB IRCR SPCR
0x7 IOSTC TBHP INTE3
0x8 - TBHD INTF3
0x9 APHCON - -

OxA PSOCV P2CR1 -
0xB CPLCON - -
0xC BODCON PWM2DUTY -
0xD CODCON - -

OxE CMPCR - -

OxF PCON1 OSCCR -
0X10 - - -
0X11 - P3CR1 -
0X12 - - -
0X13 - PWM3DUTY -
0X14 - - -
0X15 - TMR4 -
0X16 - T4CR1 -
0X17 - T4CR2 -
0X18 - PWM4DUTY THR/RBR
0X19 - PS4CvV LCR
0X1A - TMR5 LSR
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AddresiFR CEEED] F-page SFR S-page SFR T-page SFR
0X1B T5CRA1 DLL
0Xx1C T5CR2 DLH
0X1D PWM5DUTY -
0X1E PS5CV CCPCON
0X1F TM5RH PWMDB

23

Table 2 F-page, S-page and T-page SFR Address Mapping

EEPROM Memory

Read and write access to EEPROM memory take place indirectly through 3 special function registers, namely,
EEA, EED and EEP. EEA register holds the EEPROM address to be access. EED register holds the data to be
written, or the data read at the address in EEA. EEP holds the unlock key to write EEPROM data. The

following figure shows the block diagram how EEPROM operates.

EEA
EEAW {}
A[7:0]
EEP
ACC :> EEP —— |lock EEPROM
EEDR DO[7:0] DI[7:0]
EED
>
EEWR EEDW
EETO to time-out counter

NY8BEG4A provides 7 instructions to control the data flow between these 3 special register and 128-byte
EEPROM. EEAR/EEAW read/write the EEA register. EEDR/EEDW read/write the EED register. EERD/EEWR
/EEPL instructions, on the other hand, control the data path between EEPROM and EED register, according to
the EEPROM address provided by EEA. The following table describes the EEPROM instructions.

23
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Mnemonic Operands Description Status affected
EEAR Read EEAto ACC -

EEAW Write EEA from ACC -

EEDR Read EED to ACC -

EEDW Write EED from ACC -
Read EEPROM(EEA),and wite to EED

EERD ACC is unknown
register
Write EEPROM(EEA) with data from

EEWR -
EED register
Write serial codes to unlock EE write

EEPL -
protect

Before writing EEPROM data with the EEWR instruction, 3 consecutive code must be written to the EEP
register with the EEPL instruction. These 3 code are C9H, 3AH and D3H. After these 3 code are written to

EEP register, the EEPROM write protection is unlocked and data will be written to EEPROM by applying the

EEWR instruction. The following are example code of EEPROM write unlock process.

; Write serial codes to lock/unlock EEP

DISI
MOVIA  0xC9
EEPL
MOVIA  O0x3A
EEPL
MOVIA  0xD3
EEPL
ENI

; Write EEPROM data
DISI
MOVIA  0x45
EEAW
MOVIA  0x23
EEDW
MOVIA
EEWR
ENI

: Read EEPROM data
DiSI
MOVIA
EEAW

EE_TO_8ms

24
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EERD
EEDR

ENI

When EEWR is successfully executed and completed, an EEWIF interrupt will be launched if the EEWIE is set

to 1 and the global interrupt GIE is enabled.

Note:

1. To prevent unwanted halt in a running program if EEPROM writes fail, enabling the watchdog reset

or enabling EEPROM write time-out functions is suggested.

2. When user writes data to EEPROM, it is suggested to turn on LVD =2.4V function to monitor VDD.

3. When VDD is under 2.4v, data cannot be written into EEPROM. User can use LVD & LVR function to
prevent writing data to EEPROM fail.

2.3.1 EEA (EEPROM Address Register)
Name SFR Type Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EEA EE EEA[7:0]
R/W Property R/W
Initial Value XXXXXXX
EEA[7:0]: Point to EEPROM address.
2.3.2 EED (EEPROM Data Register)
Name SFR Type Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EED EE EEDI7:0]
R/W Property R/W
Initial Value XXXXXXXX
EED[7:0]: EEPROM data register . Read/Write this register by instruction EEDR/EEDW.
2.3.3 EEPL (EEPROM write protect Register)
Name SFR Type Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EEPL EE PL[7:0]
R/W Property w
Initial Value XXXXXXXX
PL[7:0]: EEPROM lock/unlock code. Written by instruction EEPL.
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234 EETO (EEPROM Time-Out Register)

Name SFR Type Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EETO EE - - - - - TO2 TO1 TOO
R/W Property - - - - - w w w
Initial Value X X X X X X X X

TO[2:0]: EEPROM write time out period register. Written by EEWR instruction.

The time-out period is shown in the following table:

TO[2:0] Time-out period
000 1ms
001 2ms
010 4ms
01 8ms
100 16ms
101 32ms
110 16ms
111 32ms
Ex:
MOVIA  0x01 ; setting write time-out period as 4ms
EEWR ; write EEPROM
Note:

1. Before writing EEPROM, be sure to set initial data into EETO[2:0] at first.
2. EEPROM time-out reference:

Time-out period set 4ms, if VopL = 2.2V ~2.3V

Time-out period set 2ms, if VopL = 2.4V ~2.6V

Time-out period set 1ms, if Vor. = 2.7V
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3. Function Description
This chapter will describe the detailed operations of NYSBEG4A.

3.1 R-page Special Function Register

3.141

INDF (Indirect Addressing Register)

Name | SFR Type Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INDF R 0x0 INDF[7:0]

R/W Property R/W

Initial Value XXXXXXXX

The register INDF is not physically existed and it is used as indirect addressing mode. Any instruction

accessing INDF actually accesses the register pointed by register FSR

TMRO (Timer0 Register)

Name SFR Type Addr. Bit7 Bité | Bit5 Bit4 | Bit3 Bit2 Bit1 Bit0
TMRO R 0x1 TMRO[7:0]
R/W Property R/W
Initial Value XXXXXXXX

When read the register TMRO, it actually read the current running value of TimerO.
Write the register TMRO will change the current value of TimerO.

TimerO clock source can be from instruction clock Finst, or from external pin EX_CKIO, or from Low Oscillator

Frequency according to TOMD and configuration word setting.

PCL (Low Byte of PC[11:0])

Name SFR Type Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PCL R 0x2 PCL[7:0]
R/W Property R/W
Initial Value 0x00

The register PCL is the least significant byte (LSB) of 12-bit PC. PCL will be increased by one after one
instruction is executed except some instructions which will change PC directly. The high byte of PC, i.e.
PC[11:8], is not directly accessible. Update of PC[11:8] must be done through register PCHBUF.

For FGOTO instruction, PC[11:0] is from instruction word.

For FCALL instruction, PC[11:0] is from instruction word. Moreover the next PC address, i.e. PC+1, will push

onto top of Stack.
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STATUS (Status Register)

Name |SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
STATUS R 0x3 | BK[1] | BK[0] | GP5 ITO /PD 4 DC C
R/W Property RW R/W RW | RW(*2) | RW(*1) | RW R/W R/W
Initial Value 0 0 0 1 1 X X X

The register STATUS contains result of arithmetic instructions and reasons to cause reset.
C: Carry/Borrow bit
C=1, carry is occurred for addition instruction or borrow is not occurred for subtraction instruction.
C=0, carry is not occurred for addition instruction or borrow is occurred for subtraction instruction.
DC: Half Carry/half Borrow bit
DC=1, carry from the 4th LSB is occurred for addition instruction or borrow from the 4th LSB is not
occurred for subtraction instruction.
DC=0, carry from the 4th LSB is not occurred for addition instruction or borrow from the 4th LSB is
occurred for subtraction instruction.
Z: Zero bit
Z=1, result of logical operation is zero.
Z=0, result of logical operation is not zero.
/PD: Power down flag bit"™
/PD=1, after power-up or after instruction CLRWDT is executed.
/PD=0, after instruction SLEEP is executed.
ITO: Time overflow flag bit™
/TO=1, after power-up or after instruction CLRWDT or SLEEP is executed.
/TO=0, WDT timeout is occurred.
GP5: General purpose read/write register bit.
BK[1:0]: Bank register is used to select one specific bank of data memory. BK[1:0]=00b, Bank 0 is selected.
BK[1:0]=01b, Bank 1 is selected. BK[1:0]=10b, Bank 2 is selected. BK[1:0]=11b, Bank 3 is selected.
(*1) can be cleared by SLEEP instruction.
(*2) can be set by CLRWDT instruction.

FSR (Register File Selection Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
FSR R 0x4 GP7 FSR[6:0]

R/W Property R/W

Initial Value 0 X X X X X X X

FSR[6:0]: Select one register out of 128 registers of specific Bank.

GPT7: general register.
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3.1.6

3.1.7

3.1.9

PortA (PortA Data Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PortA R 0x5 PA7 PAG PA5 PA4 PA3 PA2 PA1 PAO
R/W Property R/W
Initial Value Data latch value is xxxxxxxx, read value is xxxxxxxx port value(PA7~PAO)

While reading PortA, it will get the status of the specific pin if that pin is configured as input pin. However, if
that pin is configured as output pin, whether it will get the status of the pin or the value of the corresponding
output data latch is depend on the configuration option RD_OPT. While writing to PortA, data is written to
PA’s output data latch.

PortB (PortB Data Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

PortB R 0x6 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
R/W Property R/W

Initial Value Data latch value is xxxxxxxx, read value is xxxxxxxx port value(PB7~PB0)

While reading PortB, it will get the status of the specific pin if that pin is configured as input pin. However, if
that pin is configured as output pin, whether it will get the status of the pin or the value of the corresponding
output data latch is depend on the configuration option RD_OPT. While writing to PortB, data is written to
PB’s output data latch.

PortC (PortC Data Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PortC R 0x7 - - - - - - PC1 PCO
R/W Property - R/W
Initial Value Data latch value is xx, read value is xx port value(PC1~PCO0)

While reading PortC, it will get the status of the specific pin if that pin is configured as input pin. However, if
that pin is configured as output pin, whether it will get the status of the pin or the value of the corresponding
output data latch is depend on the configuration option RD_OPT. While writing to PortC, data is written to
PC'’s output data latch.

PCON (Power Control Register)

Name TS;p'z Addr | Bit7 | Bit6 | Bits5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
PCON R 0x8 WDTEN /PLPA4 LVDEN /PHPA5 LVREN GP2 EEW_ERR | EELOCK
R/W Property R/W R
Initial Value 1 \ 1 \ 0 \ 1 | 1 \ 0 0 1

GP2: General read/write register bits.

EELOCK: EEPROM write LOCK flag.
EELOCK=1, the EEPROM write is in lock state.
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EELOCK=0, the EEPROM write is in unlock state.

EEW_ERR: EEPROM write Time-out flag. (Note: EEWR_TO configuration must be enabled)
EEW_ERR=1, the EEPROM write is time-out.
EEW_ERR=0, the EEPROM write is not time-out.

LVREN: Enable/disable LVR.

LVREN=1, enable LVR.
LVREN=0, disable LVR.

IPHPAS: Disable/enable PA5 Pull-High resistor.
/PHPA5=1, disable PA5 Pull-High resistor.
/PHPA5=0, enable PA5 Pull-High resistor.

LVDEN: Enable/disable LVD.
LVDEN=1, enable LVD.
LVDEN=0, disable LVD.

/IPLPA4: Disable/enable PA4 Pull-Low resistor.
/PLPA4=1, disable PA4 Pull-Low resistor.
/PLPA4=0, enable PA4 Pull-Low resistor.

WDTEN: Enable/disable WDT.
WDTEN=1, enable WDT.
WDTEN=0, disable WDT.

3.1.10 BWUCON (PortB Wake-up Control Register)
Name SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BWUCON R 0x9 |WUPB7|WUPB6|WUPB5|WUPB4| WUPB3 | WUPB2 |WUPB1 | WUPBO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
WUPBXx: Enable/disable PBx wake-up function, 0 < x < 7.
WUPBx=1, enable PBx wake-up function.
WUPBx=0, disable PBx wake-up function.
3.1.11 PCHBUF (High Byte of PC)
Name | SFRType | Addr. | Bit7 Bit6 Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
PCHBUF R O0xA - XSPD_STP - PCHBUF[3:0]
R/W Property - w - R/W
Initial Value X 0 X 0
PCHBUF[3:0]: Buffer of the 11t ~ 8t bit of PC.
XSPD_STP: Write 1 to stop crystal 32.768K speed-up function, write-only.
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3.1.12 ABPLCON (PortA/PortB Pull-Low Resistor Control Register)

Name

SFR
Type

Addr.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

ABPLCON

R

0xB

/PLPB3

/PLPB2

/PLPB1

/PLPBO

/PLPA3

/PLPA2

/PLPA1

/PLPAOQ

R/W Property

RW

Initial Value

1

1

1

[PLPAX: Disable/enable PAx Pull-Low resistor, 0 < x < 3.
/PLPAx=1, disable PAx Pull-Low resistor.
/PLPAx=0, enable PAx Pull-Low resistor.

IPLPBXx: Disable/enable PBx Pull-Low resistor, 0 < x < 3.
/PLPBx=1, disable PBx Pull-Low resistor.
/PLPBx=0, enable PBx Pull-Low resistor.

3.1.13 BPHCON (PortB Pull-High Resistor Control Register)

Name

SFR
Type

Addr.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

BPHCON

R

0xC

/PHPB7

/PHPB6

/PHPB5

/PHPB4

/PHPB3

/PHPB2

/PHPB1

/PHPBO

R/W Property

RW

RW

RW

RW

RW

RW

RW

RW

Initial Value

1

1

1

1

1

1

1

1

IPHPBXx: Disable/enable PBx Pull-High resistor, 0 < x < 7.
/PHPBx=1, disable PBx Pull-High resistor.
/PHPBx=0, enable PBx Pull-High resistor.

3.1.14 CPHCON (PortC Pull-High Resistor Control Register)

Name

SFR Type

Addr.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

CPHCON

R

0xD

/PHPC1

/PHPCO

R/W Property

R/W

R/W

Initial Value

X

X

X

X

1

1

IPHPCx: Disable/enable PCx Pull-High resistor, 0 < x < 1.
/IPHPCx=1, disable PCx Pull-High resistor.
/PHPCx=0, enable PCx Pull-High resistor.

3.1.15 INTE (Interrupt Enable Register)

Name

SFR Type

Addr.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

INTE

R

OxE

INT1IE

WDTIE

LVDIE

T1IE

INTOIE

PABIE

TOIE

R/W Property

RW

RW

RW

RW

RW

R/W

RW

Initial Value

0

0
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3.1.16

TOIE: Timer0 overflow interrupt enable bit.
TOIE=1, enable Timer0 overflow interrupt.

TOIE=0, disable Timer0 overflow interrupt.

PABIE: PortA/PortB input change interrupt enable bit.
PABIE=1, enable PortA/PortB input change interrupt.
PABIE=0, disable PortA/PortB input change interrupt.

INTOIE: External interrupt O enable bit.
INTOIE=1, enable external interrupt O.
INTOIE=0, disable external interrupt 0.

T1IE: Timer1 underflow interrupt enable bit.
T11E=1, enable Timer1 underflow interrupt.

T11E=0, disable Timer1 underflow interrupt.

LVDIE: Low-voltage detector interrupt enable bit.
LVDIE=1, enable low-voltage detector interrupt.
LVDIE=0, disable low-voltage detector interrupt.

WDTIE: WDT timeout interrupt enable bit.

WDTIE=1, enable WDT timeout interrupt.
WDTIE=0, disable WDT timeout interrupt.

INT1IE: External interrupt 1 enable bit.

INT1IE=1, enable external interrupt 1.

INT11E=0, disable external interrupt 1.

INTF (Interrupt Flag Register)

Name | SFR | Addr. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3

Type

Bit2

Bit1

Bit0

INTF R OxF INT1IF | WDTIF - LVDIF T1IF

INTOIF

PABIF

TOIF

R/W Property R/W R/W - R/W R/W

R/W

R/W

R/W

Initial Value(note®) 0 0 X 0 0

0

TOIF: TimerO overflow interrupt flag bit.
TOIF=1, Timer0 overflow interrupt is occurred.

TOIF must be clear by firmware.
PABIF: PortA/PortB input change interrupt flag bit.
PABIF=1, PortA/PortB input change interrupt is occurred.
PABIF must be clear by firmware.
INTOIF: External interrupt O flag bit.

INTOIF=1, external interrupt 0 is occurred.

INTOIF must be clear by firmware.
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3.1.17

T1IF: Timer1 underflow interrupt flag bit.
T11F=1, Timer1 underflow interrupt is occurred.

T1IF must be clear by firmware.

LVDIF: Low-voltage detector interrupt flag bit.
LVDIF=1, Low-voltage detector interrupt is occurred.

LVDIF must be clear by firmware.

WDTIF: WDT timeout interrupt flag bit.
WDTIF=1, WDT timeout interrupt is occurred.

WDTIF must be clear by firmware.

INT1IF: External interrupt 1 flag bit.
INT1IF=1, external interrupt 1 is occurred.

INT1IF must be clear by firmware.

Note: When corresponding INTE bit is not enabled, the read interrupt flag is 0.

ADMD (ADC mode Register)

Name | SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADMD R 0x10 | ADEN | START | EOC | GCHS | CHS3 | CHS2 | CHS1 | CHSO
R/W Property R/W w R R/W R/W R/W R/W R/W
Initial Value 0 0 1 0 0 0 0 0

ADEN: ADC enabile bit.
ADEN=1, ADC is enabled.

START: Start an ADC conversion session.
When write 1 to this bit, start to execute ADC converting. This bit is write-only. Read this bit will get 0.

EOC: ADC status bit, read-only.
EOC=1 : ADC is end-of-convert, the ADC data present in ADR and ADD is available.
EOC=0 : ADC is in procession.

GCHS: ADC global channel select bit.
GCHS=0 : disable all ADC input channel.
GCHS=1 : enable ADC input channel.

CHS3~0: ADC input channel select bits.
0000=select PAO pad as ADC input,
0001=select PA1 pad as ADC input,
0010=select PA2 pad as ADC input,
0011=select PA3 pad as ADC input,
0100=select PA4 pad as ADC input,
0101=select PB1 pad as ADC input,
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0110=select PB2 pad as ADC input,
0111=select PB3 pad as ADC input,
1000=select PB4 pad as ADC input,
1001=select PB5 pad as ADC input,
1010=select PB6 pad as ADC input,
1011=select PB7 pad as ADC input,
1100=select 1/4 VDD as ADC input.

1101=select GND as ADC input.

3.1.18 ADR (ADC clock, ADC interrupt flag and ADC LSB output Register)

Name |SFR Type| Addr.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

ADR R 0x11

ADIF

ADIE

ADCK1

ADCKO

AD3

AD2

AD1

ADO

R/W Property

R/W

RW

RW

RW

Initial Value

0

0

0

0

ADIF: ADC interrupt flag bit.

ADIF=1, ADC end-of-convert interrupt is occurred.

ADIF must be clear by firmware.

ADIE: ADC end-of-convert interrupt enable bit.
ADIE=1 : enable ADC interrupt.
ADIE=0 : disable ADC interrupt.

ADCK1~0: ADC clock select.
00: ADC clock= Finst/16, 01: ADC clock= Finst/8, 10: ADC clock= Finst/1, 11: ADC clock= FinsT/2.

AD3~0: 12-bit low-nibble ADC data buffer.

3.1.19 ADD (ADC output data Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADD R 0x12 AD11 AD10 AD9 AD8 AD7 ADG6 AD5 AD4
R/W Property R R R R R R R R
Initial Value X X X X X X X X
AD11~4: High-byte ADC data buffer.
3.1.20 ADVREFH (ADC high reference voltage Register)
Name SFR Type | Addr. Bit7 Bit6 | Bits | Bit4 | Bit3 | Bit2 Bit1 Bit0
ADVREFH R 0x13 EVHENB - - - - - VHS1 VHSO0
R/W Property R/W - - - - - R/W R/W
Initial Value 0 X X X X X 1 1
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EVHENB: ADC reference high voltage (VREFH) select control bit.
EVHENB=0: ADC reference high voltage is internal generated, the voltage selected depends on
VHS1~0.
EVHENB=1: ADC reference high voltage is supplied by external pin PAO.
VHS1~0: ADC internal reference high voltage select bits.
11: VREFH=VDD, 10: VREFH=4V, 01: VREFH=3V, 00: VREFH=2V.

3.1.21 ADCR (Sampling pulse and ADC bit Register)

Name .?;plz Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PB PB PB PB
ADCR R 0x14 con7 | cons | cons | cona SHCK1 | SHCKO | ADCR1 | ADCRO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 1 0 1 0
SHCK1~0: Sampling pulse width select.
00: 1 ADC clock, 01:2ADC clock, 10:4ADC clock, 11: 8 ADC clock.
ADCR1~0: ADC conversion bit no. select.
00: 8-bit ADC, 01: 10-bit ADC, 1x: 12-bit ADC.
PBCONX: PBx analog pin select, 4 < x < 7.
0=PBx can be analog ADC input or digital 1/0 pin.
1=PBx is pure analog ADC input pin for power-saving.
3.1.22 AWUCON (PortA Wake-up Control Register)
SFR . . . . . . . .
Name Type Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
AWUCON R 0x15 | WUPA7 | WUPAG | WUPA5 | WUPA4 | WUPA3 | WUPA2 | WUPA1 | WUPAO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
WUPAX: Enable/disable PAx wake-up function, 0 < x < 7.
WUPAXx=1, enable PAx wake-up function.
WUPAX=0, disable PAx wake-up function.
3.1.23 PACON (ADC analog pin Register)
SFR . . . . . . . .
Name Type Addr Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PACON R 0x16 | PBCON3 | PBCON2 | PBCON1 | PACON4 | PACON3 | PACON2 | PACON1 | PACONO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
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PACONXx: PAx analog pin select, 0 < x < 4.
0=PAx can be analog ADC input or digital I/O pin.
1=PAx is pure analog ADC input pin for power-saving.
PBCONX: PBx analog pin select, 1 < x < 3.
0=PBx can be analog ADC input or digital 1/0 pin.
1=PBx is pure analog ADC input pin for power-saving.
3.1.23 ADJMD (ADC analog pin Register)
SFR . . . . . . . .
Name Type Addr. | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADJMD R 0x17 - - ADJ_SIGN ADJ4 ADJ3 ADJ2 ADJ1 ADJO
R/W Property - - R/W R/W R/W R/W R/W R/W
Initial Value X X 0 0 0 0 0 0

ADJ[x]: adjustment bit select, 0 < x < 4.

00000
11111

= offset OmV
= offset 11mV.

ADJ_SIGN: adjustment sign bit

0 = adc data decrease

1= adc data increase

Note: For application, please refer to NYIDE example code “ADC_Interrupt _AutoK”.

3.1.24 INTEDG (Interrupt Edge Register)

Name

SFR
Type

Addr.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

INTEDG

R

0x18

INT2DEG

EIS2

EIS1

EISO

INT1G1

INT1GO

INTOGH1

INTOGO

R/W Property

RW

RW

RW

RW

RW

RW

RW

RW

Initial Value

0

0

1

0

1

EIS2: External interrupt 2 select bit
EIS2=1, PA5 is external interrupt 2.

EIS2=0, PAS5 is GPIO.

EIS1: External interrupt 1 select bit
EIS1=1, PB1/PA3 is external interrupt 1.
EIS1=0, PB1/PA3 is GPIO.

EIS0: External interrupt 0 select bit
EIS0=1, PB5/PA4 is external interrupt 0.
EIS0=0, PB5/PA4 is GPIO.

INT1G1~0: INT1 edge trigger select bit.
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00: reserved, 01: rising edge, 10: falling edge, 11: rising/falling edge.
INTOG1~0: INTO edge trigger select bit.
00: reserved, 01: rising edge, 10: falling edge, 11: rising/falling edge.
INT2DEG: INT2 edge trigger select bit.
0: falling edge, 1: rising edge.
3.1.25 TMRH (Timer High Byte Register)
SFR . . . . . . . .
Name Type Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM2 | PWM2 | PWM1 | PWMA1
TMRH R 09 - - | TMRT9 | TMRT8 | piytyg | DUTYS | DUTY9 | DUTYS
R/W Property - - R/W R/W R/W R/W R/W R/W
Initial Value X X X X X X X X

TMR19, TMR18: Timer1 MSB 2 bits. Write these 2 bits will overwrite the 10-bit Timer1 load value of bit 9 and

8. Read these 2 bits will get the Timer1 bit9-8 current value.

PWM2DUTY9~8: PWM2 duty data MSB 2 bits.

PWM1DUTY9~8: PWM1 duty data MSB 2 bits.

3.1.26 ANAEN (Analog Circuit Enable Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ANAEN R 0x1A | CMPEN - - - - - -
R/W Property R/W - - - - - -
Initial Value 0 X X X X X X
CMPEN: Enable/disable voltage comparator.
CMPEN=1, enable voltage comparator.
CMPEN-=0, disable voltage comparator.
3.1.27 RFC (RFC Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
RFC R 0x1B | RFCEN - - - PSEL[3:0]
R/W Property R/W - - - R/W
Initial Value 0 X X X 0
RFCEN: Enable/disable RFC function.
RFCEN=1, enable RFC function.
RFCEN=0, disable RFC function.
PSEL[3:0]: Select RFC pad.
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PSEL[3:0] RFC PAD
0000 PAO
0001 PA1
0010 PA2
0011 PA3
0100 PA4
0101 PA5
0110 PAG
0111 PA7
1000 PBO
1001 PB1
1010 PB2
1011 PB3
1100 PB4
1101 PB5
1110 PB6
1111 PB7
Table 3 RFC pad select
3.1.28 TM4RH (Timer4 High Byte Register)
Name .?;plz Addr. Bit7 Bit6é | Bit5 | Bit4 Bit3 Bit2 Bit1 Bit0
TM4RH R 0x1C TMR49 | TMR48 - - PWM4D9 | PWM4D8 | PWM3D9 | PWM3D8
R/W Property R/W R/W - - R/W R/W R/W R/W
Initial Value X X X X X X X X

TMR49, TMR48: Timer4 MSB 2 bits. Write these 2 bits will overwrite the 10-bit Timer4 load value of bit 9 and
8. Read these 2 bits will get the Timer4 bit9-8 current value.

PWM4DUTY9~8: PWM4 duty data MSB 2 bits.

PWM3DUTY9~8: PWM3 duty data MSB 2 bits.

3.1.29 OSCCAL (Internal Oscillator Calibration)

Name TS;p'z Addr. | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
0SC 0SC 0SC
OSCCALH | R | Ox1D | - - CAL10 CAL9 CALS
R/W Property - - R/W R/W R/W

Initial Value X X V_HRC 8 bits option trim data bit[7:5]
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Name SHE Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Type
OSC | OSC | 0SC | OSC | 0SC | O0SC | 0SC | osC
OSCCALL | R Ox1E | CAl7 | CAL6 | CAL5 | CAL4 | CAL3 | CAL2 | CAL1 | CALO

R/W Property R/W R/W R/W R/W R/W R/W R/W R/W

Initial Value V_HRC 8 bits option trim data bit[4:0] 1 0 0

OSCCAL10~0: V_HRC 8 bits calibration data load to OSCCAL10~OSCCAL3 and user can adjust
OSCCAL10~0 at slow mode.

3.1.30 INTE2 (Interrupt Enable and Flag 2nd. Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 Bit0

INTE2 R Ox1F INT2IF T4IF - - INT2IE | T4IE - -
R/W Property R/W R/W - - R/W R/W - -
Initial Value 0 0 X X 0 0 X X

INT2IF: External interrupt 2 flag bit.
INT2IF=1, external interrupt 2 is occurred.
INT2IF must be clear by firmware.

T4IF: Timer4 underflow interrupt flag bit.
T41F=1, Timer4 underflow interrupt is occurred.
T4IF must be clear by firmware.

INT2IE: External interrupt 2 enable bit.
INT2IE=1, enable external interrupt 2.

INT2IE=0, disable external interrupt 2.

TA4IE: Timer4 underflow interrupt enable bit.
T41E=1, enable Timer4 underflow interrupt.

T41E=0, disable Timer4 underflow interrupt.

3.2 TOMD Register
TOMD is a readable/writeable register which is only accessed by instruction TOMD / TOMDR.

Name | SFR Type | Addr. = Bit7 | Bit6 | Bit5 | Bitd Bit3 Bit2 | Bit1 | Bit0
TOMD ] - | LckTMo | GP6 | Tocs | TOoCE | PsowDT PSOSEL[2:0]
R/W Property R/W
Initial Value(note*) o | o | 1 | 1 | 1 111
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PSOSEL[2:0]: Prescaler0 dividing rate selection. The rate depends on Prescaler0 is assigned to Timer0Q
or WDT. When Prescaler0 is assigned to WDT, the dividing rate is dependent on which

timeout mechanism is selected.

Dividing Rate
PSOSEL[2:0] PSOWDT=0 PSOWDT=1 PSOWDT=1
(Timer0) (WDT Reset) (WDT Interrupt)
000 1:2 1:1 1:2
001 1:4 1:2 1:4
010 1:8 1:4 1:8
011 1:16 1:8 1:16
100 1:32 1:16 1:32
101 1:64 1:32 1:64
110 1:128 1:64 1:128
111 1:256 1:128 1:256

Table 4 PrescalerO Dividing Rate

PSOWDT: Prescaler0O assignment.
PSOWDT=1, Prescaler0 is assigned to WDT.
PSOWDT=0, Prescaler0 is assigned to TimerO0.

Note: Always set PSOWDT and PSOSEL[2:0] before enabling watchdog or timer0 interrupt, or reset or
interrupt may be falsely triggered.

TOCE: Timer0 external clock edge selection.
TOCE=1, Timer0 will increase one while high-to-low transition occurs on pin EX_CKIO.

TOCE=0, Timer0 will increase one while low-to-high transition occurs on pin EX_CKIO.

Note: TOCE is also applied to Low Oscillator Frequency as Timer0 clock source condition.

TOCS: TimerO clock source selection.
TOCS=1, External clock on pin EX_CKIO or Low Oscillator Frequency (I_LRC or E_LXT) is selected.

TOCS=0, Instruction clock FinsT is selected.
GP6: General register.

LCKTMO: When TOCS=1, timer O clock source can be optionally selected to be low-frequency oscillator.
TOCS=0, Instruction clock Finst is selected as Timer0 clock source.
TOCS=1, LCKTMO0=0, external clock on pin EX_CKIO0 is selected as Timer0 clock source.
TOCS=1, LCKTMO0=1, Low Oscillator Frequency (I_LRC or E_LXT, depends on configuration word

Low Oscillator Frequency) output replaces pin EX_CKIO as Timer0 clock source.

Note: For more detail descriptions of Timer0 clock source select, please see Timer0 section.
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3.3 F-page Special Function Register
3.3.1  IOSTA (PortA1/O Control Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOSTA F 0x5 IOPA7 | IOPA6 | IOPA5 | IOPA4 | IOPA3 | IOPA2 | IOPA1 | IOPAO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 1 1 1 1 1 1 1 1
IOPAXx: PAx I/O mode selection, 0 < x < 7.
IOPAXx=1, PAXx is input mode.
IOPAX=0, PAXx is output mode.
3.3.2 I0STB (PortB I/0O Control Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOSTB F 0x6 IOPB7 | IOPB6 | IOPB5 | IOPB4 | IOPB3 | IOPB2 | IOPB1 | IOPBO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 1 1 1 1 1 1 1 1
IOPBx: PBx I/O mode selection, 0 £ x < 7.
IOPBx=1, PBx is input mode.
IOPBx=0, PBx is output mode.
3.3.3 IOSTC (PortC I/0 Control Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
IOSTC F 0x7 - - - - - - IOPC1 | IOPCO
R/W Property - - - - - - R/W R/W
Initial Value X X X X X X 1 1
IOPCx: PCx I/O mode selection, 0 < x < 1.
IOPCx=1, PCx is input mode.
IOPCx=0, PCx is output mode.
3.3.4 APHCON (PortA Pull-High Resistor Control Register)
Name |SFR Type |Addr.| Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
APHCON F 0x9 | /PHPAY | /PHPAG | /PLPA5S*| IPHPA4 | /PHPA3 | /PHPA2 | /PHPA1 | /PHPAO
R/W Property R/W
Initial Value 1 1 1 1 1 1 1 1
IPHPAX: Enable/disable Pull-High resistor of PAx, x=0~4, 6~7.
/IPHPAXx=1, disable Pull-High resistor of PAXx.
/IPHPAX=0, enable Pull-High resistor of PAXx.
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3.3.5

3.3.6

3.3.7

3.3.8

*IPLPAS5: Enable/disable Pull-Low resistor of PA5.
/PLPA5=1, disable Pull-Low resistor of PA5.
/PLPA5=0, enable Pull-Low resistor of PA5.

Note: When PAG6 and PA7 are used as crystal oscillator pads, the Pull-High resistor should not

enable. Or the oscillation may fail.

PSOCV (Prescaler0 Counter Value Register)

Name SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PSOCV F OxA PSOCVI[7:0]
R/W Property R
Initial Value 1 1 1 1 1 1 1 1

While reading PSOCYV, it will get current value of PrescalerO counter.

CPLCON (PortC Pull-Low Resistor Control Register)

Name SFR Type Addr. Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0

CPLCON F 0xB - - - - - - /PLPC1 | /PLPCO
R/W Property - R/W
Initial Value X X X X X X 1 1

IPLPCx: Disable/enable PCx Pull-Low resistor, 0 < x < 1.
/PLPCx=1, disable PCx Pull-Low resistor.
/PLPCx=0, enable PCx Pull-Low resistor.

BODCON (PortB Open-Drain Control Register)

Name |SFR Type| Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BODCON F 0xC | ODPB7 | ODPB6 | ODPB5 |ODPB4|ODPB3| ODPB2 | ODPB1 | ODPBO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

ODPBXx: Enable/disable open-drain of PBx, 0 < x < 7.
ODPBx=1, enable open-drain of PBx.
ODPBx=0, disable open-drain of PBx.

CODCON (PortC Open-Drain Control Register)

Name |[SFR Type| Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CODCON F 0xD - - - - - - ODPC1 | ODPCO
R/W Property - - - - - - R/W R/W
Initial Value X X X X X X 0 0
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ODPCx: Enable/disable open-drain of PCx, 0 < x < 1.
ODPCx=1, enable open-drain of PCx.
ODPCx=0, disable open-drain of PCx.
3.3.9 CMPCR (Comparator voltage select Control Register)
Name | SFR Type | Addr | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CMPCR F OxE - RBIAS_H | RBIAS_L | CMP_INV PS1 PSO NS1 NSO
R/W Property R/W
Initial Value 0 0 0 0 1 1 0 0

NS[1:0]: Comparator inverting input select.

NS[1:0] Inverting input
00 PA1
01 PA3
10 Bandgap (0.6V)
1" Vref

PS[1:0]: Comparator non-inverting input select

PS[1:0] Non-inverting input
00 PAO
01 PA2
10 Vref
11

CMPF_INV: Comparator output inverse control bit.

CMPF_INV =1, Inverse comparator output.

CMPF_INV = 0, Non-inverse comparator output.

RBIAS_L, RBIAS_H: Set corresponding voltage reference levels

Note:

(please refer to chapter 3.16.1)

Standby mode.

RBIAS_H and RBIAS_L must be set as “0” to avoid power consumption in Halt mode or
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3.3.10 PCON1 (Power Control Register1)

Name | SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PCON1 F OxF GIE |LVDOUT| LVDS3 | LVDS2 | LVDS1 | LVDSO | GP1 | TOEN
R/W Property R/W) R R/W R/W R/W R/W RW | RW

Initial Value 0 X 0 1 1 1 0 1

TOEN: Enable/disable TimerO.
TOEN=1, enable TimerO.
TOEN=0, disable TimerO.

GIE: Global interrupt enable bit.
GIE=1, enable all unmasked interrupts.
GIE=0, disable all interrupts.
Set by instruction ENI, clear by instruction DISI, read by instruction IOSTR.

GP1: General purpose register bit.
LVDOUT: Low voltage detector output, read-only.

LVDS3~0 : Select LVD voltage.

LVDS[3:0] Voltage
0000 1.9V
0001 2.0V
0010 2.2V
0011 2.4V
0100 2.6V
0101 2.8V
0110 2.9V
0111 3.0v
1000 3.15V
1001 3.30V
1010 3.45V
1011 3.60V
1100 3.75V
1101 3.90V
1110 4.05Vv
1111 415V

Table 4 LVD voltage select
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3.4 S-page Special Function Register

3.41

3.4.2

TMR1 (Timer1 Register)

Name | SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TMR1 S 0x0 TMRA1[7:0]

R/W Property R/W

Initial Value XXXXXXXX

When reading register TMR1, it will obtain current value of 10-bit down-count Timer1 at TMR1[9:0]. When
writing register TMR1, it will write data from TMRH[5:4] and Timer1 reload register to TMR1[9:0] current

content.

T1CR1 (Timer1 Control Register1)

Name 1§pr|1 Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0

T1CR1 S 0x1 PWM10EN | PWM10AL | TM10E | VFSELA1 TM1_HRC | T10S | T1RL | T1EN

R/W Property R/W R/W R/W R/W R/W RW | RW | RW
Initial Value 0 0 0 0 0 0 0 0

This register is used to configure Timer1 functionality.

T1EN: Enable/disable Timer1.
T1EN=1, enable Timer1.
T1EN=0, disable Timer1.

T1RL: Configure Timer1 down-count mechanism while Non-Stop mode is selected (T10S=0).
T1RL=1, initial value is reloaded from reload register TMR1[9:0].
T1RL=0, continuous down-count from 0x3FF when underflow is occurred.

T10S: Configure Timer1 operating mode while underflow is reached.
T10S=1, One-Shot mode. Timer1 will count once from the initial value to 0x00.
T10S=0, Non-Stop mode. Timer1 will keep down-count after underflow.

T10S |T1RL Timer1 Down-Count Functionality

Timer1 will count from reload value down to 0x00.

0 0 When underflow is reached, 0x3FF is reloaded and continues down-count.

Timer1 will count from reload value down to 0x00.
When underflow is reached, reload value is reloaded and continues to down-count.

Timer1 will count from initial value down to 0x00.
When underflow is reached, Timer1 will stop down-count.

Table 8 Timer1 Functionality

TM1_HRC: Timer1 clock source selection.
TM1HRC=1, PWM1, 2, 3 & Timer 1 clock source is High Oscillator clock.
TM1HRC=0, PWM1, 2, 3 & Timer 1 clock source selection depends on T1CS register bit
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Note: If set Timer1 clock source is high oscillator clock (TM1HRC=1), user must disable precaler1.

VFSELA1: Timer1 special clock source selection.
TM1HRC=1, PWM1, 2, 3 & Timer 1 clock source is special High Oscillator clock.
TM1HRC=0, PWM1, 2, 3 & Timer 1 clock source selection depends on T1CS register bit

Note: VFSEL1 has higher priority than TM1_HRC.

PWM10OAL: Define PWM1 output active state.
PWM10AL=1, PWM1 output is active low.
PWM10AL=0, PWM1 output is active high.

PWM10EN: Enable/disable PWM1 output.
PWM10EN=1, PWM1 output will be present on PB1/PB4.
PWM10EN=0, PB1/PB4 is GPIO.

TM10E: Enable/disable Timer1 match output, T1OUT toggle output when Timer1 underflow occurs.
TM10E=1, enable T10OUT output to pad PB4.
TM10E=0, PB4 is GPIO.

Note: T10UT output to pad PB4 has higher priority than PWM1 output.

3.43 T1CR2 (Timer1 Control Register2)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 Bit0
T1CR2 S 0x2 - - T1CS | T1CE | /PS1EN PS1SEL[2:0]
R/W Property - - R/W R/W R/W R/W R/W R/W
Initial Value X X 1 1 1 1 1 1

This register is used to configure Timer1 functionality.

PS1SEL[2:0]: Prescaler1 dividing rate selection.

PS1SEL[2:0] | Dividing Rate
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256

Table 9 Prescaler1 Dividing Rate

Note: Always set PS1SEL[2:0] at /PS1EN=1, or interrupt may be falsely triggered.
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3.4.4

3.4.5

3.4.6

IPS1EN: Disable/enable Prescaler1.
/PS1EN=1, disable Prescaler1.
/PS1EN=0, enable Prescaler1.

T1CE: Timer1 external clock edge selection.
T1CE=1, Timer1 will decrease one while high-to-low transition occurs on pin EX_CKIO.
T1CE=0, Timer1 will decrease one while low-to-high transition occurs on pin EX_CKIO.

T1CS: Timer1 clock source selection.
T1CS=1, External clock on pin EX_CKIO is selected.
T1CS=0, Instruction clock is selected.

PWM1DUTY (PWM1 Duty Register)

Name SFR Type Addr. Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWM1DUTY S 0x3 PWM1DUTY[7:0]
R/W Property w
Initial Value XXXXXXXX

The reload value of 10-bit Timer1 stored on registers TMRH[5:4] and TMR1[7:0] is used to define the PWM1
frame rate, and registers TMRH[1:0] and PWM1DUTY[7:0] is used to define the duty cycle of PWM1.

PS1CV (Prescaler1 Counter Value Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PS1CV S 0x4 PS1CV[7:0]
R/W Property R
Initial Value 1 1 1 1 1 1 1 1

While reading PS1CV, it will get current value of Prescaler1 counter.

BZ1CR (Buzzer1 Control Register)

Name SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 | Bit2 | Bit1 Bit0
BZ1CR S 0x5 BZ1EN - - - BZ1FSEL[3:0]
R/W Property w - - - w
Initial Value 0 X X X 1 1 1 1

BZ1FSEL[3:0]: Frequency selection of BZ1 output.

BZ1 Frequency Selection
BZ1FSEL[3:0]
Clock Source Dividing Rate
0000 1:2
0001 1:4
Prescaler1 output

0010 1:8
0011 1:16
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BZ1FSEL[3:0] BZ1 Frequency Selection
Clock Source Dividing Rate
0100 1:32
0101 1:64
0110 1:128
0111 1:256
1000 Timer1 bit 0
1001 Timer1 bit 1
1010 Timer1 bit 2
1011 Timer1 bit 3
1100 Timert output Timer1 bit 4
1101 Timer1 bit 5
1110 Timer1 bit 6
1111 Timer1 bit 7
Table 10 Buzzer1 Output Frequency Selection
BZ1EN: Enable/Disable BZ1 output.
BZ1EN=1, enable Buzzer1.
BZ1EN=0, disable Buzzer1.
3.4.7 IRCR (IR Control Register)
Name | SFR Type | Addr. Bit7 Bité | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
IRCR S 0x6 | IROSC358M - - - - IRCSEL | IRF57K IREN
R/W Property w - - - - w w w
Initial Value 0 X X X X 0 0 0

IREN: Enable/Disable IR carrier output.
IREN=1, enable IR carrier output.

IREN=0, disable IR carrier output.

IRF57K: Selection of IR carrier frequency.
IRF57K=1, IR carrier frequency is 57KHz.
IRF57K=0, IR carrier frequency is 38KHz.

IRCSEL.: Polarity selection of IR carrier.
IRCSEL=0, IR carrier will be generated when I/O pin data is 1.
IRCSEL=1, IR carrier will be generated when I/O pin data is 0.

IROSC358M: When external crystal is used, this bit is determined according to what kind of crystal is used.

This bit is ignored if internal high frequency oscillation is used.
IROSC358M=1, crystal frequency is 3.58MHz.
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Note:

IROSC358M=0, crystal frequency is 455KHz.

1. Only high oscillation (Frosc) (See section 3.17) can be used as IR clock source.

2. Division ratio for different oscillation type.

3.4.8 TBHP (Table Access High Byte Address Pointer Register)

OSC. Type 57KHz 38KHz Conditions
High IRC(4MHz) 64 9% HIRC mode (the |nlput to IR module is set to 4MHz no matter
what system clock is)
Xtal 3.58MHz 64 96 Xtal mode & IROSC358M=1
Xtal 455KHz 8 12 Xtal mode & IROSC358M=0
Table 11 Division ratio for different oscillation type

Name | SFR Type | Addr. | Bit7 | Bité | Bit5 | Bit4 Bit3 Bit2 Bit1 Bit0

TBHP S 0x7 - - - - TBHP3 TBHP2 | TBHP1 | TBHPO
R/W Property - - - - R/W R/W R/W R/W
Initial Value X X X X X X X X

When instruction CALLA, GOTOA or TABLEA is executed, the target address is constituted by TBHP[3:0]
and ACC. ACC is the Low Byte of PC[11:0] and TBHP[3:0] is the high byte of PC[11:0].

3.4.9 TBHD (Table Access High Byte Data Register)
Name | SFR Type | Addr. | Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TBHD S 0x8 - - TBHD5 | TBHD4 | TBHD3 | TBHD2 | TBHD1 | TBHDO
R/W Property - - R R R R R R
Initial Value X X X X X X X X
When instruction TABLEA is executed, high byte of content of addressed ROM is loaded into TBHD[5:0]
register. The Low Byte of content of addressed ROM is loaded to ACC.
3.4.10 P2CR1 (PWM2 Control Register1)
SFR . . . . . . . .
Name Type Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
P2CR1 S 0xA | PWM20OEN |PWM20AL - - - - - -
R/W Property R/W R/W - - - - - -
Initial Value 0 0 X X X X X X
This register is used to configure PWM2 functionality.
PWM20OAL.: Define PWM2 output active state.
PWM20AL=1, PWM2 output is active low.
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PWM20AL=0, PWM2 output is active high.
PWM2OEN: Enable/disable PWM2 output.
PWM20OEN=1, PWM2 output will be present on PB3/PB5.
PWM20OEN=0, PB3/PB5 is GPIO.
3.4.11 PWM2DUTY (PWM2 Duty Register)
Name SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM2DUTY S 0xC PWM2DUTYT[7:0]
R/W Property w
Initial Value XXXXXXXX
The reload value of 10-bit Timer1 stored on registers TMRH [5:4] and TMR1[7:0] is used to define the PWM2
frame rate, and registers TMRH[3:2] and PWM2DUTY[7:0] is used to define the duty cycle of PWM2.
3.4.12 OSCCR (Oscillation Control Register)
SFR . . . . . . . .
Name Type Addr. Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 Bit1 Bit0
OSCCR S OxF | CMPOUT | CMPOE | CMPIF | CMPIE | OPMD[1:0] | STPHOSC | SELHOSC
R/W Property R R/W R/W R/W R/W R/W R/W
Initial Value X 0 0 0 00 0 1
SELHOSC: Selection of system oscillation (Fosc).
SELHOSC=1, Fosc is high-frequency oscillation (Frosc).
SELHOSC=0, Fosc is low-frequency oscillation (FLosc).
STPHOSC: Disable/enable high-frequency oscillation (Fxosc).
STPHOSC=1, Frosc will stop oscillation and be disabled.
STPHOSC=0, Frosc keep oscillation.
OPMDI[1:0]: Selection of operating mode.
OPMDI[1:0] Operating Mode
00 Normal mode
01 Halt mode
10 Standby mode
11 reserved
Table 15 Selection of Operating Mode by OPMDJ[1:0]
CMPIE: Enable/Disable of comparator interrupt.
CMPIE=1, Enable of comparator interrupt.
CMPIE=0, Disable of comparator interrupt.
CMPIF: Comparator output change state interrupt is occurred.
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CMPIF=1, comparator interrupt is occurred.

CMPIF must be clear by firmware.

CMPOE: Disable/enable comparator output to pad PB3.

CMPOE=1, enable comparator output to pad PB3.
CMPOE=0, disable comparator output to pad PB3.

Note: Comparator output to pad PB3 has higher priority than buzzer1 output.

CMPOUT: Comparator output status, read-only.

Note: STPHOSC cannot be changed with SELHOSC or OPMD at the same time. STPHOSC cannot be
changed with OPMD at the same time during SELHOSC=1.

3.4.13 P3CR1 (PWM3 Control Register1)

SFR

Name Type

Addr.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

Bit0

P3CR1 S

0x11

PWM3OEN

PWM3OAL -

R/W Property

RW

RW

Initial Value

0

0

3.4.14

This register is used to configure PWM3 functionality.

PWM3OAL.: Define PWM3 output active state.
PWM30OAL=1, PWM3 output is active low.
PWM3OAL=0, PWMS3 output is active high.

PWM3OEN: Enable/disable PWM3 output.

PWM3OEN=1, PWM3 output will be present on PA2/PA7.
PWM3OEN=0, PA2/PATY is GPIO.

PWM3DUTY (PWM3 Duty Register)

Name

SFR Type

Addr.

Bit7

Bit6

Bit5 | Bit4

Bit3

Bit2

Bit1

Bit0

PWM3DUTY

S

0x13

PWM3DUTY][7:0]

R/W Property

W

Initial Value

XXXXXXXX

The reload value of 10-bit Timer1 stored on registers TMRH[5:4] and TMR1[7:0] is used to define the PWM3
frame rate, and registers TM4RH[1:0] and PWM3DUTY[7:0] is used to define the duty cycle of PWM3.

3.4.15 TMR4 (Timer4 Register)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TMR4 S 0x15 TMRA4[7:0]
R/W Property R/W
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Initial Value XXXXXXXX

When reading register TMR4, it will obtain current value of 10-bit down-count Timer4 at TMR4[9:0]. When
writing register TMR4, it will write data from TM4RH([7:6] and Timer4 reload register to TMR4[9:0] current

content.

3.4.16 4CR1 (Timer4 Control Register1)

Name '?prRe Addr Bit7 Bit6 | Bits | Bitd Bit3 | Bit2 | Bit! | Bit0

T4CR1| S | Ox16 | PWM4OEN |PWM4OAL| - | VFSEL4 | TM4_HRC | T40S | T4RL | T4EN
R/W Property R/W R/W - R/W R/W RW | RW | RW
Initial Value 0 0 X 0 0 0 0 0

This register is used to configure Timer4 functionality.

T4EN: Enable/disable Timer4.
T4EN=1, enable Timer4.
T4EN=0, disable Timer4.

T4RL: Configure Timer4 down-count mechanism while Non-Stop mode is selected (T40S=0).
T4RL=1, initial value is reloaded from reload register TMR4[9:0].
T4RL=0, continuous down-count from 0x3FF when underflow is occurred.

T40S: Configure Timer4 operating mode while underflow is reached.
T40S=1, One-Shot mode. Timer4 will count once from the initial value to 0x00.
T40S=0, Non-Stop mode. Timer4 will keep down-count after underflow.

T40S |T4RL Timer4 Down-Count Functionality
0 0 Timer4 will count from reload value down to 0x00.
When underflow is reached, 0x3FF is reloaded and continues down-count.
0 1 Timer4 will count from reload value down to 0x00.
When underflow is reached, reload value is reloaded and continues to down-count.
1 « Timer4 will count from initial value down to 0x00.
When underflow is reached, Timer4 will stop down-count.

Table 8 Timer4 Functionality

TM4_HRC: Timer4 clock source selection.
TM4HRC=1, PWM4 & Timer 4 clock source is High Oscillator clock.
TM4HRC=0, PWM4 & Timer 4 clock source selection depends on T4CS register bit

Note: If set Timer4 clock source is high oscillator clock (TM4HRC=1), user must disable precaler4.

VFSEL4: Timer4 special clock source selection.
TM4HRC=1, PWM4 & Timer 4 clock source is special High Oscillator clock.
TM4HRC=0, PWM4 & Timer 4 clock source selection depends on T4CS register bit
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Note: VFSEL4 has higher priority than TM4_HRC.

PWMA4OAL: Define PWM4 output active state.
PWM40OAL=1, PWM4 output is active low.
PWM40AL=0, PWM4 output is active high.

PWM40OEN: Enable/disable PWM4 output.
PWM40OEN=1, PWM4 output will be present on PA4.
PWM40EN=0, PA4 is GPIO.

3.4.17 T4CR2 (Timer4 Control Register2)

Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 Bit0
T4CR2 S 0x17 - - T4CS | T4CE | /PS4EN PS4SEL[2:0]
R/W Property - - R/W R/W R/W RW | RW R/W
Initial Value X X 1 1 1 1 1 1

This register is used to configure Timer4 functionality.

PS4SEL[2:0]: Prescaler4 dividing rate selection.

PS4SEL[2:0] | Dividing Rate
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256

Table 9 Prescaler4 Dividing Rate

Note: Always set PS4SEL[2:0] at /PS1EN=1, or interrupt may be falsely triggered.

IPS4EN: Disable/enable Prescaler4
/PS4EN=1, disable Prescaler4.
/PS4EN=0, enable Prescaler4.

T4CE: Timer4 external clock edge selection.
T4CE=1, Timer4 will decrease one while high-to-low transition occurs on pin EX_CKI1.
T4CE=0, Timer4 will decrease one while low-to-high transition occurs on pin EX_CKI1.

T4CS: Timer4 clock source selection.
T1CS=1, External clock on pin EX_CKI1 is selected.(option=1:PA2, option=0:PA1)

T1CS=0, Instruction clock is selected.
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3.418 PWMA4DUTY (PWM4 Duty Register)
Name SFR Type Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM4DUTY S 0x18 PWM4DUTY[7:0]
R/W Property w
Initial Value XXXXXXXX

The reload value of 10-bit Timer4 stored on registers TM4RH[7:6] and TMR4[7:0] is used to define the
PWM4 frame rate, and registers TM4RH[3:2] and PWMA4DUTY[7:0] is used to define the duty cycle of

PWM4.

3.4.19 PSA4CV (Prescalerd Counter Value Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PS1CV S 0x19 PS4CV[7:0]
R/W Property R
Initial Value 1 1 1 1 1 1 1 1
While reading PS4CV, it will get current value of Prescaler4 counter.
3.4.20 TMRS5 (Timer5 Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TMR5 S Ox1A TMRS5[7:0]
R/W Property R/W
Initial Value XXXXXXXX
When reading register TMRS, it will obtain current value of 10-bit down-count Timer5 at TMR5[9:0]. When
writing register TMRS, it will write data from TM5RHI[5:4] and Timer5 reload register to TMR5[9:0] current
content.
3.4.21 T5CR1 (Timer5 Control Register1)
Name '?prRe Addr | Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit
T5CR1 S 0x1B |PWM50OEN| PWM50AL - |VFSEL5|TM5 HRC| T50S | T5RL | T5EN
R/W Property R/W R/W - R/W R/W R/W R/W R/W
Initial Value 0 0 X 0 0 0 0 0
This register is used to configure Timer5 functionality.
TSEN: Enable/disable Timer5.
T5EN=1, enable Timer>.
T5EN=0, disable Timer5.
TS5RL: Configure Timer5 down-count mechanism while Non-Stop mode is selected (T50S=0).
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T5RL=1, initial value is reloaded from reload register TMR5[9:0].

T5RL=0, continuous down-count from 0x3FF when underflow is occurred.

T50S: Configure Timer5 operating mode while underflow is reached.

T50S=1, One-Shot mode. Timer5 will count once from the initial value to 0x00.

T50S=0, Non-Stop mode. Timer5 will keep down-count after underflow.

T50S |T5RL Timer5 Down-Count Functionality
0 0 Timer5 will count from reload value down to 0x00.
When underflow is reached, 0x3FF is reloaded and continues down-count.
0 1 Timer5 will count from reload value down to 0x00.
When underflow is reached, reload value is reloaded and continues to down-count.
1 « Timer5 will count from initial value down to 0x00.
When underflow is reached, Timer5 will stop down-count.

Table 8 Timer5 Functionality

TM5_HRC: Timer5 clock source selection.

TM5HRC=1, PWMS5 & Timer 5 clock source is High Oscillator clock.

TMSHRC=0, PWMS5 & Timer 5 clock source selection depends on T5CS register bit

Note: If set Timer5 clock source is high oscillator clock (TM5HRC=1), user must disable precaler5.

VFSELS5: Timer5 special clock source selection.

TM5HRC=1, PWMS5 & Timer 5 clock source is special High Oscillator clock.

TM5HRC=0, PWMS5 & Timer 5 clock source selection depends on T5CS register bit

Note: VFSELS has higher priority than TM5_HRC.

PWMS5OAL.: Define PWMS5 output active state.
PWM50AL=1, PWM5 output is active low.
PWM50AL=0, PWMS5 output is active high.

PWMS5OEN: Enable/disable PWMS5 output.
PWM50EN=1, PWM5 output will be present on PB2.
PWM50EN=0, PB2 is GPIO.

3.4.22 T5CR2 (Timer5 Control Register2)

Name SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
T5CR2 S 0x1C - - T5CS | T5CE | /PS5EN PS5SEL[2:0]
R/W Property - - R/W R/W R/W R/W R/W R/W
Initial Value X X 1 1 1 1 1 1

This register is used to configure Timer5 functionality.
PS5SEL[2:0]: Prescaler5 dividing rate selection.

PS5SEL[2:0] | Dividing Rate
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PS5SEL[2:0] | Dividing Rate
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256

Table 9 Prescaler5 Dividing Rate

Note: Always set PS5SEL[2:0] at /PS5EN=1, or interrupt may be falsely triggered.

IPS5EN: Disable/enable Prescaler5
/PS5EN=1, disable Prescaler>b.
/PS5EN=0, enable Prescalerb.

T5CE: Timer5 external clock edge selection.
T5CE=1, Timer1 will decrease one while high-to-low transition occurs on pin EX_CKI1.
T5CE=0, Timer1 will decrease one while low-to-high transition occurs on pin EX_CKI1.

T5CS: Timer5 clock source selection.
T5CS=1, External clock on pin EX_CKI1 is selected.(option=1:PA2, option=0:PA1)
T5CS=0, Instruction clock is selected.

3.4.23 PWM5DUTY (PWMS5 Duty Register)
Name SFR Type Addr. Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWMSDUTY S 0x1D PWM5DUTY[7:0]
R/W Property w
Initial Value XXXXXXXX
The reload value of 10-bit Timer4 stored on registers TM5RH[5:4] and TMR5[7:0] is used to define the
PWMS5 frame rate, and registers TM5RH[1:0] and PWM5DUTY[7:0] is used to define the duty cycle of
PWMS5.
3.4.24 PS5CV (Prescaler5 Counter Value Register)
Name | SFR Type | Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PS1CV S Ox1E PS5CV[7:0]
R/W Property R
Initial Value 1 1 1 1 1 1 1 1
While reading PS5CYV, it will get current value of Prescaler5 counter.
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3.4.25 TM5RH (Timer5 High Byte Register)
Name | SFR Type | Addr. | Bit7 | Bit6 Bit5 Bit4 Bit3 | Bit2 Bit1 Bit0
TM5RH S 0x1F - - TMR59 | TMR58 - - | PWM5D9 | PWM5D8
R/W Property - - R/W R/W - - R/W R/W
Initial Value X X X X X X X X

TMR59~8: Timer5 MSB 2 bits. Write these 2 bits will overwrite the 10-bit Timer5 load value of bit 9 and

8.Read these 2 bits will get the Timer5 bit9-8 current value.

PWM5DUTY9~8: PWMS5 duty data MSB 2 bits.

3.5 T-page Special Function Register

3.5.1 SIMCR (Serial interface Mode Control Register )
SFR . . . . . . . .
Name Type Addr Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SIMCA1 SIMCO RX_PAD | TX_PAD RCLK_P | BAUDOZ
SIMCR T 0x0 (SPE) | (MEN) MSTA | SSB_PAD EN EN ADEN “PADEN
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
SIMC1: SPI mode enable
SIMC1 =1, SPI mode enable .
SIMC1 =0, SPI mode disable .
SIMCO : 1IC mode enable
SIMCO =1, lIC mode enable .
SIMCO =0, IIC mode disable .
MSTA : Selection of master mode /slave mode . ( include IIC mode and SPI mode )
MSTA =1, select master mode .
MSTA =0, select slave mode .
SSB_PAD : Decide PB7 is pin share as SSBEN or not , this functionality is used at SPI mode .
SSB_PAD =1, set PB7 as SSB(Slave Select Bar).
SSB_PAD =0, set PB7 as GPIO.
RX_PADEN : UART interface RXPAD .
RX_PADEN =1, set PB7 as UART RX signal input .
RX_PADEN =0, set PB7 as GPIO.
TX_PADEN : UART interface TXPAD.
TX_PADEN =1, set PB6 as UART TX signal output.
TX_PADEN =0, set PB6 as GPIO .
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RCLK_PADEN : UART interface RCLK_PADEN .
RCLK_PADEN =1, set PB5 as UART RX CKT clock input ,frequency =baud rate*/16 .
RCLK_PADEN =0, set PB5 as GPIO.

BAUDOZ_PADEN : UART interface Baudrate Freq*16 ouput pad .
RCLK_PADEN =1, set PB4 as UART TX CKT clock output ,frequency =baud rate *16 .
RCLK_PADEN =0, set PB4 as GPIO.

Note: Do NOT enable SPI mode with lIC mode or UART mode at the same time.

3.5.2 MADR (lIC mode Address register)

Name 1§pr|§ Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
MADR T 0x1 MAD7 | MAD6 | MAD5 | MAD4 MAD3 | MAD2 | MAD1 -
R/W Property R/W R/W R/W R/W R/W R/W R/W -
Initial Value 0 0 0 0 0 0 0 X

MAD1-MAD7: MAD1-MAD7 are the slave address bits of 1IC mode

3.5.3 MFDR (lIC mode frequency register)

Name '?prRe Addr. = Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
MFDR | T 0x2 i i i FD4 | FD3 | FD2 | FD1 | FDO
R/W Property - - - R/W R/W R/W R/W R/W
Initial Value X X X 0 0 0 0 0

FDO-FD4: FD0O-FD4 are used for clock rate selection, the serilal bit clock frequency is equal to the CPU clock

divide by the divider shown in table as below.

Example : CPU CLOCK=1MHZ , FD[4 :0]=2 , IIC MODE CLK FREQ=1MHZ/28=35.7KHZ

FD4 | FD3 FD2 | FD1 | FDO | DIVIDER FD4 | FD3 | FD2 | FD1 | FDO | DIVIDER
0 0 0 0 0 22 1 0 0 0 0 352
0 0 0 0 1 24 1 0 0 0 1 384
0 0 0 1 0 28 1 0 0 1 0 448
0 0 0 1 1 34 1 0 0 1 1 544
0 0 1 0 0 44 1 0 1 0 0 704
0 0 1 0 1 48 1 0 1 0 1 768
0 0 1 1 0 56 1 0 1 1 0 896
0 0 1 1 1 68 1 0 1 1 1 1088
0 1 0 0 0 88 1 1 0 0 0 1408
0 1 0 0 1 96 1 1 0 0 1 1536
0 1 0 1 0 112 1 1 0 1 0 1792
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FD4 | FD3 [FD2 | FD1 | FDO | DIVIDER FD4 | FD3 | FD2 | FD1 | FDO | DIVIDER
0 1 0 1 1 136 1 1 0 1 1 2176
0 1 1 0 0 176 1 1 1 0 0 2816
0 1 1 0 1 192 1 1 1 0 1 3072
0 1 1 1 0 224 1 1 1 1 0 3584
0 1 1 1 1 272 1 1 1 1 1 4352
3.54 MCR (lIC mode control register )
Name 1§pr|1 Addr. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
MCR T 0x3 - - - MTX TXAK - - -
R/W Property - - - R/W R/W - - -
Initial Value X X X 0 0 X X X
MTX : Select transmit or receive mode in 1IC mode.
1 = Transmit mode.
0 = Receive mode.
TXAK: Set acknowledge bit in IIC mode.
1 = Do not send acknowledge signal
0 = Send acknowledge at 9" -lock bit
3.5.5 MSR (lIC mode status register)
Name '?prRe Addr. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
MSR T Ox4 MCF MAAS MBB MAL - SRW MIF RXAK
R/W Property R R R R/W - R R/W R
Initial Value 1 0 0 0 X 0 0 1

The MIF and MAL bits are software clearable, while the other bits are read only.
MCF : Data Transfer Complete
1 = A byte has been completed

0 = Abyte is being transfer
MAAS: Addressed as Slave

1 = Currently addressed as slave

0 = not currently addressed
When MAAS is set, the MIF (IIC MODE interrupt) bit is also set.

IF MAAS=1,Then CPU needs to check the SRW bit and set its MTX bit accordingly.

MBB : Bus Busy
1 = Bus busy
0 =Bus idle

When a START signal is detected, MBB is set. When a STOP signal is detected, it is cleared.
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MAL : Arbitration Lost

1 = lost arbitration in master mode

0 = No arbitration lost
This arbitration lost flag is set when the IIC MODE master loses arbitration
during a Master transmission mode. When MAL is set, the MIF bit is also set. This bit must be
cleared by software
SRW : Slave R/W select
1 = Read from slave, from calling master
0 = Write to slave from calling master
When MAAS is set, the R/W command bit of the calling address sent from the master is latched
into this SRW bit. By checking this bit, device can then select slave transmit/receive mode by
configuring MTX bit of the IIC MODE Control register
MIF : 1IC interrupt
1 = lIC interrupt has occurred.
0 = lIC interrupt has not occurred.
When this bit is set, an interrupt is generated to the CPU if SIMIE is set. This bit is set when one of
the following events occurs:
1) Completion of one byte of data transfer. It is set at the falling edge of the 9th
clock - MCF set.
2) A match of the calling address with its own specific address in slave mode -
MAAS set.
3) A loss of bus arbitration - MAL set.
This bit must be cleared by software in the interrupt routine.
RXAK : Receive Acknowledge
1 = No acknowledgment signal detected.

0 = Acknowledge signal detected after 8 bits data transmitted.

3.5.6 SIMDR (Serial interface mode data register )

Name '?pri Addr. | Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0

SIMDR | T | 0x5 | SIMD7 | SIMD6 | SIMD5 | SIMD4 | SIMD3 | SIMD2 | SIMD1 | SIMDO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

SIMD7-SIMDO : if iic mode enable , they are iic mode data register .

If spi mode enable , they are spi mode data register .
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3.5.7 SPCR (SPI control & status register)
Name '?prRe Addr. | Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl Bit0
sPcR | T | ox6 | sPIF |wcoL| - MODF | cPOL | ckEG SPR[1:0]
R/W Property R/W R/W - R/W R/W R/W R/W R/W
Initial Value 0 0 X 0 0 0 0 0
SPIF: SPI Flag

1 = Transmission complete

0 = Transmission not complete

Read SPCR ,and then read or write SIMDR will clear SPIF and WCOL .

WCOL.: Write Collision Bit

1 = Invalid write to SIMDR

0 = No invalid write to SIMDR

Read SPCR ,and then read or write SIMDR will clear SPIF and WCOL .

MODF: Mode Fault Bit

1 = SSBEN pulled low while MODF bit set
0 = SSBEN not pulled low while MODF bit set

Read SPCR , and then write SPCR will clear MODF

CPOL.: Clock Polarity Bit

1 = SCK pin at logic 1 between transmissions, idle high

0 = SCK pin at logic 0 between transmissions, idle low

CKEG: SPI SCK clock active edge type selection

CPOL=1

0: SCK is high base level and data capture at SCK rising edge
1: SCK is high base level and data capture at SCK falling edge

CPOL=0

0: SCK is low base level and data capture at SCK falling edge

1: SCK is low base level and data capture at SCK rising edge

SPR[1:0] — SPI Clock Rate Bits

SPR[1:0]

SPI clock rate

00

system Clock [_]2

01

system Clock [_]4

10

system Clock [_]16

1

system Clock
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3.5.8 INTE3 (Interrupt Enable 3th Register)
Name | SFR Type | Addr Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bit0
INTE3 T Ox7 SIMIE | EEIE T5IE/CCPIE | LSRIE | TXIE | RXIE - -
R/W Property R/W R/W R/W R/W R/W R/W - -
Initial Value 0 0 0 0 0 0 - -
SIMIE:  Serial interface mode interrupt enable bit
1 = Enable Serial interface mode interrupt
0 = Disable Serial interface mode interrupt
TS5IE/CCPIE: When CCP capture or compare mode is enabled, this interrupt is used as CCP interrupt
enable bits, otherwise it is T5 underflow interrupt enable bit.
T5IE/CCPIE=1, enable interrupt.
T5IE/CCPIE=0, disable interrupt.
EEIE: End of EEPROM Writing interrupt enable bit.
EEIE=1, enable End of EEPROM Wfriting interrupt.
EEIE=0, disable End of EEPROM Writing interrupt.
LSRIE: LSR interrupt enable bit
1 = enable receiver line status interrupt
0 = disable receiver line status interrupt
TXIE : Transmitt holding register (THR) empty interrupt enable bit
1 = enable Transmitt holding register (THR) empty interrupt
0 = disable Transmitt holding register (THR) empty interrupt
RXIE: Receive one bye completely interrupt enable bit
1 = enable Receive one bye completely interrupt
0 = disable Receive one bye completely interrupt
3.5.9 INTF3 (Interrupt Flag 3th Register)

Name | SFR Type | Addr Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0

INTF3 T 0x8 SIMIF EEIF T5IF/CCPIF | LSRIF | THRE |READY| - -
R/W Property R R/W R/W R/W R/W R/W - -
Initial Value 0 0 0 0 1 0 - -

SIMIF: Serial interface mode interrupt Flag bit

EEIF:

1 = Serial interface mode interrupt is occurred
0 = Serial interface mode interrupt is not occurred
SIMIF show status of MIF if IC mode enable, and SIMIF show status of SPIF if

SPI mode enable .

End of EEPROM writing interrupt flag bit.
EEIF=1, End of EEPROM writing interrupt is occurred.
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EEIF must be clear by firmware.

T5IF/CCPIF: When CCP capture or compare mode is enabled, this interrupt is used as CCP interrupt flag

LSRIF:

THRE:

bits, otherwise it is TS underflow interrupt flag bit.
T5IF/CCPIF=1, interrupt is occurred.
TSIF/CCPIF must be clear by firmware.
LSR interrupt flag.
1: line status interrupt flag.
0: line status
Transmitter holding register(THR) empty flag
This bit indicates the controller is ready to accept a new character for transmission. It is set to
logical 1 when a character is transferred from the transmitter holding register(TBR) into the
transmitter shift register.

Write data to TBR will clear this flag.

READY: Data ready flag

It is set logical 1 whenever a complete incoming character has been received and transferred
into the receiver buffer register.
Read the RBR data will clear this flag.

3.5.10 THR/RBR (Transmit holding register /Receive Buffer Register)

SFR

Name Type Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
THR/RBR T 0x18 | URD7 | URD6 | URD5 | URD4 | URD3 | URD2 | URD1 | URDO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value X X X X X X X X

URD7~URDO: If write data to the register, they are UART transmit data register.

If read data from the register, they are UART receive data register.
3.5.11 LCR (Line Control Register)

Name | SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LCR T 0x19 | LOOP | SBRK | PSTUCK | PEVEN | PREN | STPS | WL1 WLO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
WL1~WLO0: Word length select bits:
WL[1:0] Word length bits
00 5 bits per character
01 6 bits per character
10 7 bits per character
1" 8 bits per character
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STPS: number of STOP bits.

STPS Word Length Number of Stop bits
0 X 1

1 5 1.5

1 6,7,8 2

PREN: Parity Enable

1: A parity bit is generated(transmit data) or check(receive data) between the last data word and stop bit of
the serial data.

0: No parity is generated.
PEVEN: Even parity select
1: an even number of bits is sent or checked.
0: an odd number of bits is sent or checked.
PSTUCK: Stuck Parity
1: With PEVEN=1, the parity bit is sent and then detected by the receiver as a logic 0.
With PEVEN=0, the parity bit is logic 1.
SBRK: Set Break.

1: the serial output is forced to the spacing (logic 0) state and remains there regardless of other transmitter
activity.

LOOP: loop back test enable
1: The output of the transmitter shift is loop back to the receiver shift register input.

0: disable the loop back test.
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3.5.12 LSR (Line Status Register)

Name | SFR Type | Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

LSR T Ox1A - TSRE - BKINT | FERR | PERR | OERR -
R/W Property - R - - - - - -
Initial Value X 1 X 0 0 0 0 X

OVERR: Over run error flag.
This bit indicates that data in the receiver’s buffer register was not read by MCU before the next
character was transferred into the register thereby destroying the previous character.
1: Over run happen.
0: Not happen over run.
PERR: Parity error flag
1: Detect a parity error.
0: No parity error.
FERR: Frame error flag
This bit indicates the received character did not have a valid stop bit. It is set to logical 1 whenever the
stop bit following the last data bit or parity bit is detected as a zero bit.
BKINT: Break interrupt flag
This bit is set to logical 1 whenever the receiver data input is held in the spacing state (logical 0) for
longer than a full word transmission time.
TSRE: Transmitter shift register(TSR) empty:
This bit is set to logical 1 whenever the transmitter holding register and the transmitter shift register are

both empty. It is reset to logical 0 whenever THR or TSR contains a data character,

3.5.13 DLL (Baud Rate Divisor Latch LSB Register)

Name ?pri Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

DLL T 0x1B | DLL7 | DLL6 DLL5 | DLL4 | DLL3 | DLL2 | DLL1 DLLO

R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

DLL[7:0]: Baud rate divider LSB bit.

3.5.14 DLH (Baud Rate Divisor Latch MSB Register)

Name ?pri Addr. | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

DLH T 0x1C | DLH7 | DLH6 | DLH5 | DLH4 | DLH3 | DLH2 | DLH1 | DLHO

R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

DLH[7:0]: Baud rate divider MSB bit.

65 Ver. 1.0 2022/06/30



(\) Nyquest NY8BE64A
Baud rate = HIRC_freg+(16xN), N=[DLH[7:0], DLL[7:0] ]
3.5.15 CCPCON (CCP Control Register)

SFR . . . . . . . .

Name Type Addr Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

CCPCON T Ox1E | PWM5M1 | PWM5MO | FBCH1 | FBCHO | CCPM3 | CCPM2 | CCPM1 | CCPMO

R/W Property R/W R/W R/W R/W R/W R/W R/W R/W

Initial Value(note®) 0 0 0 0 0 0 0 0

CCPCONI[3:2] = 00/01/10: Capture or Compare mode. PB2 is capture input or compare output.
CCPCON [3:2] =11 —
PWM1M[1:0] = 00 — PWM Single output. (N.C.)
PWM1M[1:0] = 01 — PWM Full-bridge output forward.
PWM1M[1:0] = 10 — PWM Half-bridge output.
PWM1M[1:0] = 11 — PWM Full-bridge output reverse.

CCP1M[3:0] (mode select)
0000 = OFF

0010 = Compare mode, toggle output on match.

0100 = Capture mode, capture at every falling edge.

0101 = Capture mode, capture at every rising edge.

0110 = Capture mode, capture at every 4th rising edge.

0111 = Capture mode, capture at every 16th rising edge.

1000 = Compare mode, set output on match.

1001 = Compare mode, clear output on match.

1010 = Compare mode, interrupt on match.

1011 = Compare mode, trigger special event event.

1100 = PWM mode, P1A/P1C active high , P1D/P1B active high
1101 = PWM mode, P1A/P1C active high , P1D/P1B active low
1110 = PWM mode, P1A/P1C active low , P1D/P1B active high

1111 = PWM mode, P1A/P1C active low , P1D/P1B active low

FBCHI[1:0] : Full band change direction gap

00 =1 cpu cycle
01=4 cpu cycle

1x = 16 cpu cycle

CCP user note :

Compare/Capture mode step:
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a. Set Timer 5 operating mode : continue/one-shot (T50S), underflow reload mode (T5RL) (Keep

TSEN=PWMS5OEN=0).

b. Set timer 4 clock source, timer 4 pre-scalar.

c. Set timer4/timer5 reload/initial value.

d. Set pwm4duty/pwmSduty.

e. Enter Compare/capture mode(Setting CCPCON register) to start timer.

f. Please disable Compare/capture mode before update PWM/timer data.

3.5.16 PWMDB (PWM Dead Band Control Register)

Name '?;pi Addr Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMDB T 0x1F DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
R/W Property R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value X X X X X X X X
PWMDBJ[7:0]: PWM dead band (delay) count for Half-Bridge output mode.
Numbers of CPU cycles (Finst) between the P1A transition and P1B transition.
| I I I
| Duty Cycle | |
| I |
JUAN | L
__Ll | td I I I
L oy |
I td1o | |
PIB | ™ !
R |
] s
| | 1
| |
67 Ver. 1.0 2022/06/30



(\\) Nyquest NY8BEG4A

3.6

1/0 Port

NY8BEG4A provides 18 I/O pins which are PA[7:0], PB[7:0] and PC[1:0]. User can read/write these 1/O pins
through registers PORTA, PORTB and PORTC respectively. Each I/O pin has a corresponding register bit to
define it is input pin or output pin. Register IOSTA[7:0] define the input/output direction of PA[7:0]. Register
I0OSTB[7:0] define the input/output direction of PB[7:0]. Register IOSTC[1:0] define the input/output direction of
PC[1:0].

When an I/O pin is configured as input pin, it may have Pull-High resistor or Pull-Low resistor which is enabled
or disabled through registers. Register APHCON][7:6], PCON[4] and APHCON]J4:0] are used to enable or
disable Pull-High resistor of PA[7:0]. Register APHCON][5], PCON[6] and ABPLCON][3:0] are used to enable or
disable Pull-Low resistor of PA[5:0]. Register BPHCON][7:0] are used to enable or disable Pull-High resistor of
PB[7:0]. Register ABPLCON[7:4] are used to enable or disable Pull-Low resistor of PB[3:0]. Register
CPHCON]I1:0] are used to enable or disable Pull-High resistor of PC[1:0]. Register CPLCON[1:0] are used to
enable or disable Pull-Low resistor of PC[1:0]. When an PortB I/O pin is configured as output pin, there is a
corresponding and individual register to select as Open-Drain output pin. Register BODCON[7:0] determine
PB[7:0] is Open-Drain or not. When an PortC I/O pin is configured as output pin, there is a corresponding and
individual register to select as Open-Drain output pin. Register CODCON[1:0] determine PC[1:0] is Open-Drain

or not.

The summary of Pad /O feature is listed in the table below.

Feature PA[5:0] PA[7:6] PB[3:0] | PB[7:4] | PC[1:0]
Pull-High Resistor Vv \% \% Vv \%
Input
Pull-Low Resistor Vv X \% X \%
Output Open-Drain X X \% \% \%

Table 19 Summary of Pad I/O Feature

The level change on each 1/O pin of PA and PB may generate interrupt request. Register AWUCON][7:0] and
BWUCON(]7:0] will select which I/O pin of PA and PB may generate this interrupt. As long as any pin of PA and
PB is selected by corresponding bit of AWUCON and BWUCON, the register bit PABIF (INTF[1]) will set to 1 if
there is a level change occurred on any selected pin. An interrupt request will occur and interrupt service routine
will be executed if register bit PABIE (INTE[1]) and GIE (PCON1[7]) are both set to 1.

There is three external interrupt provided by NY8BEG4A. When register bit EISO (INTEDG[4]) is set to 1,
PB5/PA4 is used as input pin for external interrupt 0. When register bit EIS1 (INTEDG[5]) is set to 1, PB1/PA3 is
used as input pin for external interrupt 1. When register bit EIS2 (INTEDG[6]) is set to 1, PA5 is used as input pin

for external interrupt 2.

Note: When PB1/PA3, PB5/PA4 or PAS5 is both set as level change operation and external interrupt, the
external interrupt will have higher priority, and the PB1/PA3, PB5/PA4 or PAS5 level change

operation will be disabled.
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NY8BEG4A provides IR carrier generation output. It is depended both on register bit IREN (IRCR[0]) and
configuration word IR Current. As the table 20 shows : When IREN=1 and IR current option=Normal, the IR sink

current=20mA and carrier output will be presented on PB1/PA3 pad. When IREN=0, the IR carrier will not be

generated.
IREN Register IR Current Option Current Value (mA) IR Pad
0 X - -
1 Normal 20 PB1/ PA3

Table 20 IR carrier selection

PAS can be used as external reset input determined by a configuration word. When an active-low signal is
applied to PA5, it will cause NY8B8BEG4A to enter reset process.

When external crystal (E_HXT, E_XT or E_LXT) is adopted for high oscillation or low oscillation according to
setting of configuration words, PA6 will be used as crystal input pin (Xin) and PA7 will be used as crystal output

pin (Xout).

When I_HRC or |_LRC mode is selected as system oscillation and E_HXT, E_XT or E_LXT is not adopted,

instruction clock is observable on PA7 if a configuration word is enabled.

Moreover, PA4 can be timer 0 external clock source EX_CKIO if TOMD TOCS=1 and LCK_TMO0=0. PA4 can be
timer 1 external clock source EX_CKIO if T1CS=1. PA2 or PA1 can be Timer4/Timer5 external clock source
EX_CKI1 if T4CS/T5CS=1.

Moreover, PB3 can be comparator output if CMPOE=1. PB3 can be Buzzer1 output if BZ1CR[7] BZ1EN=1..The
output priority of PB3 is comparator output >Buzzer1 output.

PA2/PA7 can be PWM3 output If PBCR1[7] PWM3OEN=1.
PB3/PB5 can be PWM2 output If P2CR1[7] PWM2OEN=1.

PB1/PB4 can be PWM1 output If TICR1[7] PWM10OEN=1. PB4 can be T10UT output if T1CR1[5]
TM10E=1.The output priority of PB4 is T1OUT > PWM1.

When configured as output, the sink current of each pin can be normal (15mA for Vpp =3V), large (35mA
for Vop =3V) or small (3mA for Vpp =2~5.5V) according to configuration words. Check the following table

for sink current mode setting:

Configuration Word Small Sink Normal Sink Large Sink
PXcurrent 0 1 1
PXcsc 0 0 1

Table 21 Sink current mode setting (X=A, B, C)

[IC mode, PB4 is used as SCK, PB5 is used as SDA..
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SPI mode, PB4 is used as SCK, PB5is used as MISO , PB6 is used as MOSI ,PB7 can be SSBEN if
SIMCR[4]=1

UART mode, PB4 TX clock output, PB5 RX clock input PB6 is used as TX and PB7 is used as RX.

3.6.1 Block Diagram of 10 Pins
I0_SEL: set pad attribute as input or output
WRITE_EN: write data to pad.
READ_EN: read pad.
PULLUP_ENB: enable Pull-High.
PULLDOWN_EN: enable Pull-Low.
VPEN: enable pad to comparator non-inverting input.
CMPV: comparator non-inverting i

RD_TYPE: select read pin or read latch.

LATCH

v

IO_SEL

LATCH

v

WRITE_EN

190K

|7REQD7EN
Y °

PULLUP _ENB

DATA_BUS

’{3
c
X
bl -

‘D

-

<

T

m

——PULLDOWN_EN

198K

o o
SET_PABIF

DFF switch
wua e §—READ_EN  cmpuPp—o I

LUPEN

Figure 6 Block Diagram of PAO

I0_SEL: set pad attribute as input or output
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WRITE_EN: write data to pad.

READ_EN: read pad.

PULLUP_ENB: enable Pull-High.
PULLDOWN_EN: enable Pull-Low.

VNEN: enable pad to comparator inverting input.
CMPVN: comparator inverting i

RD_TYPE: select read pin or read latch.

LATCH
TO_SEL

~

LATCH

WRITE_EN

~

’—REQD_EN
@
PULLUF _ENB

DATA_BUS <:fi L:tE;J
1 X_‘
RD_TYPE b——PULLDOWN_EN

O Le!
SET_PABIF

DFF
wuA 3 ¢—READ_EN

190K

100K

switch
CMPUN—O I
E

LUNEN

Figure 7 Block Diagram of PA1
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I0_SEL: set pad attribute as input or output.

WRITE_EN: write data to pad.

READ_EN: read pad.

PULLUP_ENB: enable Pull-High.

PULLDOWN_EN: enable Pull-Low.

VPEN: enable pad to comparator non-inverting input.

VNEN: enable pad to comparator inverting input.

CMPVP, CMPVN: comparator non-inverting and inverting input.
RD_TYPE: select read pin or read latch.

EX_CKI1: external clock for Timer4, 5.

LATCH
I0_SEL D

LATCH
WRITE_EN P

|7READ7EN
a
PULLUP_ENB

DATA_BUS <:i§ Li%;J
1 *%1
RD_TYPE F——PULLDOWN_EN

190K

L EX_CKN ¥
5
&
=
& k=3
SET_PABIF
DFF switch
W e & ¢—READ_EN  cmvpup—0 1
E
|—-UPEN

Figure 8 Block Diagram of PA2
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I0_SEL: set pad attribute as input or output.

WRITE_EN: write data to pad.

READ_EN: read pad.

PULLUP_ENB: enable Pull-High.

PULLDOWN_EN: enable Pull-Low.

VPEN: enable pad to comparator non-inverting input.

VNEN: enable pad to comparator inverting input.

CMPVP, CMPVN: comparator non-inverting and inverting input.
EIS1: external interrupt function enable.

EX_INT1: external interrupt signal.

RD_TYPE: select read pin or read latch.

LATCH

TO_SEL

~

PA

LATCH

WRITE_EN

(——REQD_EN

DATA_BU 4 mux
LTII ~
RD_TYPE
5 e
SET_PBTF (

DFF
WUA i &4—READ_EN

s EISI
EX_INTI
. O]

PULLUP _ENB

AT
®
190K

——PULLDOWN_EN

198K

|
|

switch
CMPUN o I

UNEN

Figure 9 Block Diagram of PA3
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I0_SEL: set pad attribute as input or output.
WRITE_EN: write data to pad.

READ_EN: read pad.

PULLUP_ENB: enable Pull-High.
PULLDOWN_EN: enable Pull-Low.

VPEN: enable pad to comparator non-inverting input.
CMPVP: comparator non-inverting input.
EISO: external interrupt function enable.
EX_INTO external interrupt signal.
RD_TYPE: select read pin or read latch.
EX_CKIO: external clock for Timer0, 1.

LATCH
I0_SEL D

LATCH
WRITE_EN D

190K

|7READ7EN
a
| PULLUP_ENB

DATA_BUS: <:i§ Li%;J
1 *%1
RD_TYPE F——PULLDOWN_EN

E E —
SET_PABIF

DFF
wuA e ¢—READ_EN

100K

Figure 10 Block Diagram of PA4
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RSTPAD_EN: enable PA5 as reset pin.

RSTB_IN: reset signal input.
I0_SEL: set pad attribute as

input or output.

WRITE_EN: write data to pad.

READ_EN: read pad.

PULLUP_ENB: enable Pull-High.

PULLDOWN_EN: enable Pull-Low.

EIS2: external interrupt function enable.

EX_INT2: external interrupt signal.

RD_TYPE: select read pin or read latch.

RSTPAD_ENJ—DC

S
LATCH I
10 _SEL P )_ﬁ;
L =
LATCH v
WRITE_EN D %
TREF\D?EN
8 °
DATA_BUS <] mux ‘ ROLEEUE: ENE
LEIJ \‘
RD_TYPE F—PULLDOWN_EN
x>
+— RSTB_IN bs
-

5 &
SET_PABIF
WUA J 9

|

¢ —READ_EN

DFF

EIS2
EX_INT2
o]

Figure 11

Block Diagram of PA5
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XTL_EN: enable crystal oscillation mode.
I0_SEL: set pad attribute as input or output.
WRITE_EN: write data to pad.

READ_EN: read pad.

PULLUP_ENB: enable Pull-High.
RD_TYPE: select read pin or read latch.

XTL_ENE

LATCH
TO0_SEL D P—

L

PA

- boi

LATCH

Kf
|
190K

WRITE_EN b b .
/afREﬁDiEN %] PULLUP_ENB
DATA_BUS: ‘\J mux
1
@—@fxn,m
RD_TYPE

o
SET_PABIF

wua o ¢—READ_EN

Figure 12 Block Diagram of PAG, PA7
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I0_SEL: set pad attribute as input or output.
WRITE_EN: write data to pad.

READ_EN: read pad.

OD_EN: enable open-Drain.
PULLUP_ENB: enable Pull-High.
PULLDOWN_EN: enable Pull-Low.
RD_TYPE: select read pin or read latch.
WUB: port B wake-up enable.

SET_PBIF: port B wake-up flag.

CAP_EN: enable pad to external capacitor.

INITIAL: Discharge capacitor

IO_SEL

WRITE_EN

INITIAL

—READ_EN %]
<:% N CAP_EN | PULLUP_ENB

198K

DATA_BUS

—PULLDOWN_EN

RD_TYPE

o
SET_PBIF 1

DFF
WUB o 4—READ_EN

1 < |

198K

Figure 13 Block Diagram of PB0
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I0_SEL: set pad attribute as input or output.
WRITE_EN: write data to pad.

READ_EN: read pad.

OD_EN: enable open-Drain.
PULLUP_ENB: enable Pull-High.
PULLDOWN_EN: enable Pull-Low.
RD_TYPE: select read pin or read latch.
WUB: port B wake-up enable.

SET_PBIF: port B wake-up flag.

EIS: external interrupt function enable.

EX_INT: external interrupt signal.

OD_EN
LATCH PB

TI0_SEL »3 b— D_{
L

L]
LATCH s
WRITE_EN P —
/G——REQQ EN @
DAaTA_BUS <] E,EI |

K_‘

RD_TYPE

190K

Lef
SET_PABIF i B

RS ¢—READ_EN

EIS
EX_INT
Bsh

Figure 14 Block Diagram of PB1

190K

PULLUP_ENB

F—PULLDOWN_EN

78

Ver. 1.0

2022/06/30



(\\) Nyquest NY8BEG4A

I0_SEL: set pad attribute as input or output.
WRITE_EN: write data to pad.

READ_EN: read pad.

OD_EN: enable open-Drain.
PULLUP_ENB: enable Pull-High.
PULLDOWN_EN: enable Pull-Low.
RD_TYPE: select read pin or read latch.
WUB: port B wake-up enable.

SET_PBIF: port B wake-up flag.

OD_EN
LATCH FB

I0_SEL b b— D_(
L

LATCH =<
WRITE_EN D —
/afREADf EN 2}
DATA_BUS: < EEJ |
1

PULLUP_ENB

l
190K

\_‘

—PULLDOWN_EN
RD_TYPE

190K

<
SET_PAEIF ==

WUB: ke ¢—READ_EN

Figure 15 Block Diagram of PB2 & PB3
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I0_SEL: set pad attribute as input or output.

WRITE_EN: write data to pad.

READ_EN: read pad.

OD_EN: enable open-Drain.

PULLUP_ENB: enable Pull-High.

CMPVP, CMPVN: comparator non-inverting and inverting input.
RD_TYPE: select read pin or read latch.

WUB: port B wake-up enable.

SET_PBIF: port B wake-up flag.

OD_EN
LATCH FB

TO_SEL b b— D_(
L

LATCH =
WRITE_EN D
/afREAQ EN 2]
DATA_BUS: <] E,EJ | PULLUP_ENB
1

190K

\_‘

RD_TYPE

)
SET_PAEIF

WUB o ¢—READ_EN

Figure 16 Block Diagram of PB4 & PB6 & PB7
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I0_SEL: set pad attribute as input or output.

WRITE_EN: write data to pad.

READ_EN: read pad.

OD_EN: enable open-Drain.

PULLUP_ENB: enable Pull-High.

CMPVP, CMPVN: comparator non-inverting and inverting input.
RD_TYPE: select read pin or read latch.

WUB: port B wake-up enable.

SET_PBIF: port B wake-up flag.

EIS: external interrupt function enable.

EX_INT: external interrupt signal.

0OD_EN
LATCH FB

TI0_SEL '3 b— ’_ID—{
L

LATCH =
WRITE_EN P>
/%I——REQD7 EN 2]
DATA_BUS ] I:JEJ ‘ PULLUP_ENB
1

190K

\_‘

RD_TYPE

O
SET_PABIF i

TS o 4—READ_EN

EIS
EX_INT
sl

Figure 17 Block Diagram of PB5
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I0_SEL: set pad attribute as input or output.
WRITE_EN: write data to pad.

READ_EN: read pad.

OD_EN: enable open-Drain.
PULLUP_ENB: enable Pull-High.
PULLDOWN_EN: enable Pull-Low.

RD_TYPE: select read pin or read latch.

OD_EN
LATCH PC

-
L

LATCH =
WRITE_EN
//4;—REQD_EN 2}
DATA_BUS < Lj%ihj ‘ PULLUP_ENB
1

hd

TO_SEL

190K

hd

Ny |

F———PULLDOWN_EN
RD_TYPE

190K

Figure 18 Block Diagram of PCO, PC1
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3.7 Timer0
Timer0 is an 8-bit up-count timer and its operation is enabled by register bit TOEN (PCON1[0]). Writing to Timer0

will set its initial value. Reading from Timer0 will show its current count value.

The clock source to Timer0 can be from instruction clock, external pin EX CKIO or low speed clock Low
Oscillator Frequency according to register bit TOCS and LCK_TMO (TOMD[5] and TOMDI[7]). When TOCS is 0,
instruction clock is selected as Timer0 clock source. When TOCS is 1 and LCK_TMO is 0, EX_CKIO is selected
as TimerO clock source. When TOCS is 1 and LCK_TMO is 1 (and TimerQ source must set to 1), Low Oscillator
Frequency (I_LRC or E_LXT, depends on configuration word) output is selected. Summarized table is shown
below. (Also check Table 22)

Timer0 clock source | TOCS | LCKTMO Timer0 source Low Oscillator Frequency
Instruction clock 0 X X X
0 X
EX_CKIO 1 X
X 0
E_LXT 1 1 1 1
| LRC 1 1 1 0

Table 22 Summary of Timer0 clock source control

Moreover the active edge of EX_CKIO or Low Oscillator Frequency to increase TimerO can be selected by
register bit TOCE (TOMDI[4]). When TOCE is 1, high-to-low transition on EX_CKIO or Low Oscillator Frequency
will increase Timer0. When TOCE is 0, low-to-high transition on EX_CKIO or Low Oscillator Frequency will
increase Timer0. When using Low Oscillator Frequency as TimerQ clock source, it is suggested to use

prescalerO (see below descriptions) and the ratio set to more than 4, or missing count may happen.

Before Timer0O clock source is supplied to TimerO, it can be divided by PrescalerO if register bit PSOWDT
(TOMDI[3]) is clear to 0. When writing 0 to PSOWDT by instruction, PrescalerO is assigned to TimerO and
PrescalerO will be clear after this instruction is executed. The dividing rate of PrescalerO is determined by
register bits PSOSEL[2:0] which is from 1:2 to 1:256.

When Timer0 is overflow, the register bit TOIF (INTF[0]) will be set to 1 to indicate TimerO overflow event is
occurred. If register bit TOIE (INTE[0]) and GIE are both set to 1, interrupt request will occur and interrupt service

routine will be executed. TOIF will not be clear until firmware writes 0 to TOIF.

The block diagram of Timer0 and WDT is shown in the figure below.
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PSOWDT
l l —) Data Bus

Y

|_LRC »0 EX_CKIO 5 Instruction Clock ———»{ 0

MUX MU X ¥ '
E_LXT — 3l LCK ; TOGE @—) 1 MUX —»  Timer0  [—» ToF

0
A
Configuration Word, ]
Low Oscillator LCKTMO ‘
0

Frequency
Configuration Word,
Timer0 source
WDT MU X » Prescaler0 »1
Configuration Word, —»| »1 MUX —» ;ueizlt':lgr
WDT Osc. T >l
»
pSowDT PSOSEL[2:0) T
PSOWDT
WDTEN

Figure 19 Block Diagram of Timer0O and WDT

3.8 Timer1/ PWM1 / Buzzer1/ PWM2 /PWM3

Timer1 is an 10-bit down-count timer with Prescaler1 whose dividing rate is programmable. The output of
Timer1 can be used to generate PWM1 output/PWM2 output/PWM3 output and Buzzer1 output. Timer1 builds
in auto-reload function and Timer1 reload register stores reload data with double buffers. When user write
Timer1 reload register, write Timer1 MSB 2 bits(TMRH[5:4]) first and write TMR1 second, Timer1 reload register
will be updated to Timer1 counter after Timer1 overflow occurs when T1EN=1. If T1EN=0, Timer1 reload register
will be updated to Timer1 counter after write TMR1 immediately. A read to the Timer1 will show the content of

the Timer1 current count value.

The block diagram of Timer1 is shown in the figure below.

VFSEL1
TICS >0
Data Bus
T1CS TM1_HRC l L—’
/PS1EN

o
l /PS1EN 1

l I HRCD1 [.VRC MUX —»|  Timer1 —» T1IF

MUX — 1 MUX 0

MUX »{0
0

T1 underflow

Instruction Clock

EX_CKIO jD_’
T1CE

A

—

/PS1EN

Prescaler1

/PS1EN  PS1SEL[2:0]

Figure 20 Block Diagram of Timer1

The operation of Timer1 can be enabled or disabled by register bit T1TEN (T1CR1[0]). After Timer1 is enabled, its
clock source can be instruction clock or pin EX_CKIO which is determined by register bit T1CS (T1CR2[5]).
When T1CS is 1, EX_CKIO is selected as clock source. When T1CS is 0, instruction clock is selected as clock

source. When EX_CKIO is selected, the active edge to decrease Timer1 is determined by register bit T1CE
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(T1CR2[4]). When T1CE is 1, high-to-low transition on EX_CKIO will decrease Timer1. When T1CE is 0,

low-to-high transition on EX_CKIO will decrease Timer1. The selected clock source can be divided further by
Prescaler1 before it is applied to Timer1. Prescaler1 is enabled by writing O to register bit /PS1EN (T1CR2[3])
and the dividing rate is from 1:2 to 1:256 determined by register bits PS1SEL[2:0] (T1CR2[2:0]). Current value of

Prescaler1 can be obtained by reading register PS1CV.

Timer1 provides two kinds of operating mode: one is One-Shot mode and the other is Non-Stop mode. When
register bit T10S (T1CR1[2]) is 1, One-Shot mode is selected. Timer1 will count down once from initial value
stored on register TMR1[9:0] to 0x00, i.e. underflow is occurred. When register bit T10S (T1CR1[2]) is O,
Non-Stop mode is selected. When underflow is occurred, there are two selections to start next down-count
which is determined by register bit T1RL (T1CR1[1]). When T1RL is 1, the initial value stored on register
TMR1[9:0] will be restored and start next down-count from this initial value. When T1RL is 0, Timer1 will start

next down-count from Ox3FF.

When Timer1 is underflow, the register bit T1IF (INTF[3]) will be set to 1 to indicate Timer1 underflow event is
occurred. If register bit T11E (INTE[3]) and GIE are both set to 1, interrupt request will occur and interrupt service

routine will be executed. T1IF will not be clear until firmware writes 0 to T1IF.

The timing chart of Timer1 is shown in the following figure.

Timer1 Value %66

T1EN

- — N — P -
T105=1, T1RL=x ><0x66 ><0x65><0x64>< ------------------- 002 % 0x01 ) 0x00 Ox3f
e — U -
NS T — — N ST N —
T10S=0, TIRL=0 5 08663 0%65 X OR64 K - = m o 0202 0x01 X 0x00 "% 0xIFFX Dx316 031

T1035=0, TIRL=1 W 0%66 % 065 3 0x6d %, - --- - 002 ¥ 0x07 3 0=00 = 0x66 % 0x65 x 0x64
TI1IF /‘

Clear by fimware

Figure 21 Timer1 Timing Chart

The PWM1 output can be available on 1/0 pin PB4 or PB1 which is decided by option ,when register bit
PWM10OEN (T1CR1[7]) is set to 1. Moreover, PB4 or PB1 will become output pin automatically. The active state
of PWM1 output is determined by register bit PWM10AL (T1CR1[6]). When PWM1OAL is 1, PWM1 output is
active low. When PWM10AL is 0, PWM1 output is active high. Moreover, the duty cycle and frame rate of
PWM1 are both programmable. The duty cycle is determined by registers TMRH[1:0] and PWM1DUTY][7:0].
When PWM1DUTY is 0, PWM1 output will be never active. When PWM1DUTY is Ox3FF, PWM1 output will be
active for 1023 Timer1 input clocks. The frame rate is determined by TMRH[5:4] + TMR1[7:0] initial value.
Therefore, PWM1DUTY value must be less than or equal to TMRH[5:4] + TMR1[7:0]. When user write
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PWM1DUTY, write PWM1DUTY[9:8] MSB 2 bits(TMRHI[1:0]) first and write PWM1DUTY[7:0] second, PWM1

duty register will be updated after Timer1 overflow occurs. The block diagram of PWM1 is illustrated in the

following figure.

Timerl Value —|

Comparator PB4

PWM1DUTY —

PWM1OEN
PWM10AL ——

Figure 22 PWM1 Block Diagram

The Buzzer1 output (BZ1) can be available on I/O pin PB3 when register bit BZ1EN (BZ1CR1[7]) is set to 1.
Moreover, PB3 will become output pin automatically. The frequency of BZ1 can be derived from Timer1 output
or Prescaler1 output and dividing rate is determined by register bits BZ1FSEL[3:0] (BZ1CR[3:0]). When
BZ1FSEL[3] is 0, Prescaler1 output is selected to generate BZ1 output. When BZ1FSEL[3] is 1, Timer1 output is
selected to generate BZ1 output. The dividing rate can be from 1:2 to 1:256 in order to generate all kinds of

frequency. The block diagram of Buzzer1 is illustrated in the following figure.

BZ1FSEL[2:0]

MUX —

Prescalert — 0~7 MUX L
0 PB3

Timert —{o~7 MUX BZ1EN

BZ1FSEL[3]

BZ1FSEL[2:0]

Figure 23 Buzzer1 Block Diagram

3.9 PWM2

The PWM2 output can be available on 1/0O pin PB3 or PB5 when register bit PWM2OEN (P2CR1[7]) is set to 1.
Moreover, PB3 or PB5 will become output pin automatically. The active state of PWM2 output is determined by
register bit PWM20AL (P2CR1[6]). When PWM2OAL is 1, PWM2 output is active low. When PWM2OAL is 0,
PWM2 output is active high. Moreover, the duty cycle and frame rate of PWM2 are both programmable. The
duty cycle is determined by register TMRH[3:2],PWM2DUTY[7:0]. When PWM2DUTY is 0, PWM2 output will be
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never active. When PWM2DUTY is 0x3FF, PWM2 output will be active for 1023 Timer1 input clocks. The frame
rate is determined by TMRH[5:4],TMR1[7:0] initial value. Therefore, PWM2DUTY value must be less than or
equal to TMR1[9:0]. When user write PWM2DUTY, write PWM2DUTY[9:8] MSB 2 bits(TMRH[3:2]) first and
write PWM2DUTY[7:0] second, PWM2 duty register will be updated after Timer1 overflow occurs. The block

diagram of PWM2 is illustrated in the following figure.

Timer: Value ——p
Comparator PBs

PWMZDUTY —p

PWM20EN
PWM2OAL——

Figure 24 PWM2 Block Diagram

3.10 PWM3

The PWMS3 output can be available on I/O pin PA2 or PA7 which is decided by option, when register bit
PWM3OEN (P3CR1[7]) is set to 1. Moreover, PA2 or PA7 will become output pin automatically. The active state
of PWM3 output is determined by register bit PWM3OAL (P3CR1[6]). When PWM3OAL is 1, PWM3 output is
active low. When PWM3OAL is 0, PWM3 output is active high. Moreover, the duty cycle and frame rate of
PWM3 are both programmable. The duty cycle is determined by register TM4RH[1:0],PWM3DUTY][7:0]. When
PWM3DUTY is 0, PWM3 output will be never active. When PWM3DUTY is 0x3FF, PWM3 output will be active
for 1023 Timer1 input clocks. The frame rate is determined by TMRH[5:4], TMR1[7:0] initial value. Therefore,
PWM3DUTY value must be less than or equal to TMR1[9:0]. When user write PWM3DUTY, write
PWM3DUTY[9:8] MSB 2 bits(TM4RH[1:0]) first and write PWM3DUTY[7:0] second, PWM3 duty register will be

updated after Timer1 overflow occurs. The block diagram of PWM3 is illustrated in the following figure.

Timery Value —p
PA2

Comparator
PWM3DUTY —

PWM3O0EN

PWM30AL

Figure 25 PWM3 Block Diagram
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3.11 Timer4 /| PWM4

Timer4 is an 10-bit down-count timer with Prescaler4 whose dividing rate is programmable. The output of
Timer4 can be used to generate PWM4 output . Timer4 builds in auto-reload function and Timer4 reload register
stores reload data with double buffers. When user write Timer4 reload register, write Timer4 MSB 2
bits(TM4RH([7:6]) first and write TMR4 second, Timer4 reload register will be updated to Timer4 counter after
Timer4 overflow occurs when T4EN=1. If T4EN=0, Timer4 reload register will be updated to Timer4 counter after
write TMR4 immediately. A read to the Timer4 will show the content of the Timer4 current count value. The block

diagram of Timer4 is shown in the figure below.

Tacs 0 VFSEL4

T4CS TM4_HRC l l—»Data Bus
IPS4EN l 5
_ . /PS4EN 1

Instruction Clock 5 l LHRCDM [ VRC MUX —»{ Timer4  |—» T4IF
MUX »!1 MUX »|0

EX_CKH N

TACE :D_’ 1 MUX >0 ,
]
T4 underflow
/PS4EN

Prescaler4

/PS4EN  PS4SEL[2:0]

Figure 26 Block Diagram of Timer4

The operation of Timer4 can be enabled or disabled by register bit T4EN (T4CR1[0]). After Timer4 is enabled, its
clock source can be instruction clock, pin EX_CKI1 or I_HRC output, which is determined by register bit T4CS
(TACR2[5]) and TM4_HRC(T4CR1[3]). When T4CS is 1 and TM4_HRC is 0, EX_CKI1 is selected as clock
source. When T4CS is 0 and TM4_HRC is 0, instruction clock is selected as clock source. When TM4_HRC is
1, |_HRC output is selected as clock source. When EX_CKI1 is selected, the active edge to decrease Timer4 is
determined by register bit T4CE (T4CR2[4]). When T4CE is 1, high-to-low transition on EX_CKI1 will decrease
Timer1. When T4CE is 0, low-to-high transition on EX_CKI1 will decrease Timer4. The selected clock source
can be divided further by Prescaler4 before it is applied to Timer4. Prescaler4 is enabled by writing 0 to register
bit /PS4EN (T4CR2[3]) and the dividing rate is from 1:2 to 1:256 determined by register bits PS4SEL[2:0]
(T4CR2[2:0]). Current value of Prescaler4 can be obtained by reading register PS4CV.

Timer4 provides two kinds of operating mode: one is One-Shot mode and the other is Non-Stop mode. When
register bit T40S (T4CR1[2]) is 1, One-Shot mode is selected. Timer4 will count down once from initial value
stored on register TMR4[9:0] to 0x00, i.e. underflow is occurred. When register bit T40S (T4CR1[2]) is O,
Non-Stop mode is selected. When underflow is occurred, there are two selections to start next down-count
which is determined by register bit T4RL (T4CR1[1]). When T4RL is 1, the initial value stored on register
TMR4[9:0] will be restored and start next down-count from this initial value. When T4RL is 0, Timer1 will start

next down-count from 0x3FF.
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When Timer4 is underflow, the register bit T4IF (INTE2[6]) will be set to 1 to indicate Timer4 underflow event is
occurred. If register bit T4IE (INTE2[2]) and GIE are both set to 1, interrupt request will occur and interrupt

service routine will be executed. T4IF will not be clear until firmware writes 0 to T4IF.

The timing chart of Timer4 is shown in the following figure.

Timer4 Value " 066

T4EN ‘

e N e N e N N o —_———
T405=1, T4RL=x 0xﬁﬁ>§0xﬁﬁ><0xﬁ4 ------------------- 0x02 . 0x01 X 0x00 0x3ff
SV — S
— - .
T405=0, TARL=0 0xbb % 0xb5

T40S=0, T4RL=1

g NN
O0xb4 ¥ - 0x02 % 0x01 % 0x00 » 0x3ff 0x3fex 0x3fd
RN

T4IF

Clear by fimvarz

Figure 27 Timer4 Timing Chart

The PWM4 output is available on 1/O pin PA4. When register bit PWM4OEN (T4CR1[7]) is set to 1, the
corresponded PWM4 pin will became output pin automatically. The active state of PWM4 output is determined
by register bit PWM4OAL (T4CR1[6]). When PWM4O0AL is 1, PWM4 output is active low. When PWM4OAL is 0,
PWM4 output is active high. Moreover, the duty cycle and frame rate of PWM4 are both programmable. The
duty cycle is determined by registers TM4RH[3:2] and PWM4DUTY[7:0]. When PWM4DUTY is 0, PWM4 output
will be never active. When PWM4DUTY is 0x3FF, PWM4 output will be active for 1023 Timer4 input clocks. The
frame rate is determined by TM4RH[7:6] + TMR4[7:0] initial value. Therefore, PWM4DUTY value must be less
than or equal to TM4RH[7:6] + TMR4[7:0]. When user write PWM4DUTY, write PWM4DUTY[9:8] MSB 2
bits(TM4RH[3:2]) first and write PWM4DUTY[7:0] second, PWM4 duty register will be updated after Timer4

overflow occurs. The block diagram of PWM4 is illustrated in the following figure.
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Timer4 Value —p

Comparator PB3

PWMADUTY — |

PWM40EN

PWMA4OAL

Figure 28 PWM4 Block Diagram

3.12 Timer5 / PWM5

Timer5 is an 10-bit down-count timer with Prescaler5 whose dividing rate is programmable. The output of
Timer5 can be used to generate PWMS5 output. Timer5 builds in auto-reload function and Timer5 reload register
stores reload data with double buffers. When user write Timer5 reload register, write Timer5 MSB 2
bits(TM5RH[5:4]) first and write TMRS second, Timer5 reload register will be updated to Timer5 counter after
Timer5 overflow occurs when TSEN=1. If TSEN=0, Timer1 reload register will be updated to Timer5 counter after
write TMRS immediately. A read to the Timer5 will show the content of the Timer5 current count value. The block

diagram of Timer5 is shown in the figure below.

I VFSELS

ses TM5_HRC l l—bData Bus
/PS5EN o
_ - IPS5EN 1
Instruction Clock = l I HRCD1 L VRC MUX |—» Timers |—» T5IF
MUX — »{1 MU X »0
EX_CKI2
Tsce —) >t MOx >e \—,
0
T5 underflow
/PS5EN
Prescalers

/PSS5EN  PS5SEL[2:0]
Figure 29 Block Diagram of Timer5

The operation of Timer5 can be enabled or disabled by register bit TSEN (T5CR1[0]). After Timer5 is enabled, its
clock source can be instruction clock, pin EX_CKI1 or I_HRC output, which is determined by register bit T5CS
(T5CR2[5]) and TM5_HRC(T5CR1[3]). When T5CS is 1 and TM5_HRC is 0, EX_CKI1 is selected as clock
source. When T5CS is 0 and TM5_HRC is 0, instruction clock is selected as clock source. When TM5_HRC is
1, |_HRC output is selected as clock source. When EX_CKI1 is selected, the active edge to decrease Timer5 is
determined by register bit TSCE (T5CR2[4]). When T5CE is 1, high-to-low transition on EX_CKI1 will decrease

90 Ver. 1.0 2022/06/30



(\\) Nyquest NY8BEG4A

Timer1. When T5CE is 0, low-to-high transition on EX_CKI1 will decrease Timer5. The selected clock source
can be divided further by Prescaler5 before it is applied to Timer5. Prescaler5 is enabled by writing 0 to register
bit /PS5EN (T5CR2[3]) and the dividing rate is from 1:2 to 1:256 determined by register bits PS5SEL[2:0]
(T5CR2[2:0]). Current value of Prescaler1 can be obtained by reading register PS5CV.

Timer5 provides two kinds of operating mode: one is One-Shot mode and the other is Non-Stop mode. When
register bit T5OS (T5CR1[2]) is 1, One-Shot mode is selected. Timer5 will count down once from initial value
stored on register TMR5[9:0] to 0x00, i.e. underflow is occurred. When register bit T50S (T5CR1[2]) is O,
Non-Stop mode is selected. When underflow is occurred, there are two selections to start next down-count
which is determined by register bit TSRL (TSCR1[1]). When T5RL is 1, the initial value stored on register
TMR5[9:0] will be restored and start next down-count from this initial value. When T5RL is 0, Timer1 will start

next down-count from Ox3FF.

When Timer5 is underflow, the register bit TSIF (INTF3[5]) will be set to 1 to indicate Timer5 underflow event is
occurred. If register bit T5IE (INTE3[5]) and GIE are both set to 1, interrupt request will occur and interrupt

service routine will be executed. T5IF will not be clear until firmware writes 0 to T5IF.

The timing chart of Timer5 is shown in the following figure.

Timer5 Value\ 0x66

T5EN |

— N T — — P —
T508=1, TS5RL=x ><0x66>§0x65><0x64 ——————————————————— 002 0013 000 0x3ff
- AN _ N
— —_ .
T505=0, T5RL=0 ¥ 0x66< 0x65 X 0xb4

T505=0, T5RL=1

4T N —
0x02 % 0%01 ¥ 0x00 % 0x3ff X 0x3fex 0x3fd
N

T5IF

Clear by fiware

Figure 30 Timer5 Timing Chart

The PWMS5 output is available on /O pin PB2. When register bit PWM50EN (T5CR1[7]) is set to 1, the
corresponded PWMS5 pin will became output pin automatically. The active state of PWMS5 output is determined
by register bit PWM5OAL (T5CR1[6]). When PWM5OAL is 1, PWMS output is active low. When PWM5OAL is 0,
PWMS5 output is active high. Moreover, the duty cycle and frame rate of PWM5 are both programmable. The
duty cycle is determined by registers TM5RH[1:0] and PWM5DUTY[7:0]. When PWM5DUTY is 0, PWMS5 output
will be never active. When PWM5DUTY is 0x3FF, PWM5 output will be active for 1023 Timer5 input clocks. The
frame rate is determined by TM5RH[5:4] + TMR5[7:0] initial value. Therefore, PWM5DUTY value must be less
than or equal to TM5RH[5:4] + TMR5[7:0]. When user write PWM5DUTY, write PWM5DUTY[9:8] MSB 2
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bits(TM5RH[1:0]) first and write PWM5DUTY[7:0] second, PWM5 duty register will be updated after Timer5

overflow occurs. The block diagram of PWMS5 is illustrated in the following figure.

Timer5 Value —p
Comparator _PBE
PWMSDUTY — )
PWM5OEN
PWMS50AL
Figure 31 PWMS5 Block Diagram

3.13 CCP Mode

The CCP (Capture/Compare/PWM) register (CCPR) is comprised of two 8-bit registers : CCPRL (low byte) and
CCPRH (high byte). The CCPCON and PWMDB registers control the operation of CCP. The capture, compare
mode use16-bit timer and PWM mode use10-bit timer respectively. The CCP timers and registers utilize the
existing timers and registers. The following table shows the registers and timers resources shared with CCP
modules. Note that when NY8BEG2D is in CCP mode, related timer/PWM function are disabled.

CCP mode CCP register/timer Shared Timers Shared Registers
Capture/Compare CCPL PWM4DUTY[7:0]
Capture/Compare CCPH PWM5DUTY[7:0]
PWM PWMDUTY PWM5DUTY[9:0]
PWM PWMDB

Capture/Compare Captui?rlnc(‘;cl)rmpare Timer5[7:0] (l\(/lé%); Timer4[7:0]
PWM PWM timer Timer5[9:0]

3.13.1 Capture Mode

In capture mode, CCPRH:CCPRL (That is, PWM5DUTY[7:0]:PWM4DUTY[7:0]) captures the 16-bit value of

capture timer register when an event occurs on pin P1A(PB2). An event is defined as:

® cvery falling edge

® every rising edge
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3.13.2

® every 4" rising edge
® every 16! rising edge

The block diagram of capture mode is as the following:

Prescaler CCPIF
1/4/16
RB[2]/P1A ‘ PWMSDUTY[7:0] PWM4DUTY[7:D]‘
and Capture
edge detect " Enable
,T, ‘ TMRS[7:0] | TMRA[7:0] ‘
CCPCONI[3:0]

An event is selected by control bits CCPM[3:0]. When a capture is made, the interrupt request flag bit CCPIF

is set.

In capture mode, the CCP(PB2) should be configured ad an input. If it is an output pin, a write to the port can

cause a capture condition.

In capture mode, capture timer must be running in CPU clock synchronous mode, or the capture operation

may not work.

The capture event counter (or prescaler) is cleared when not in capture mode. Switching from one capture

prescaler to another may generate an interrupt. Also, the prescaler counter will not be cleared.

Compare Mode

In compare mode, the 16-bit CCPR (That is, PWM5DUTY[7:0]:PWM4DUTY[7:0]) register value is constantly

compared against the compare timer value. When a match occurs, the CCP(PB2) pin is :
® driven high
® driven low
® toggle output
® remain unchanged (only interrupt)
® Trigger ADC if ADC is enabled

The compare mode block diagram is as the below shown:
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Trigger ADC
A

CCPIF

PWMSDUTY[7:0] | PWMADUTY[7:0]

j Output Comparator

RB[2] / P1A | r || Legic | “match
RBEN[2] /T' 4}

Timer5[7:0] | Timerd[7:0]

CCPCONI[3:0]

The action on the pin is based on the value of control bit CCPM[3:0]. When compare match occurs, interrupt
flag bit CCPIF is set.
In compare mode, the user must configure the CCP(PB2) pin as an output.

In compare mode, compare timer must be running in CPU clock synchronous mode, or the compare

operation may not work.

3.13.3 CCP PWM Mode

In CCP PWM mode, the CCP module produces up to a 10-bit resolution PWM output. The PWM pads are
P1A(PB2), P1B(PA5), P1C(PA2) and P1D(PA4).The PWM period and duty are specified by timer5[9:0] and
PWM5DUTY[9:0] registers.

Register PWM5M[1:0] in the CCPCON register allows one of the following configurations:

® Single output : P1A output. P1B, P1C, P1D assigned as normal I/O.

) Half-Bridge output : P1A, P1B modulated with deadband control. P1C, P1D assign as normal /0.
] Full-Bridge output, Forward mode: P1D modulated, P1A active. P1B, P1C inactive.

) Full-Bridge output, Reverse mode: P1B modulated, P1C active. P1A, P1D inactive.

In single output mode, P1A(PB2) pin is used as PWM output. PB2 must be set as output.

In Half-Bridge mode, P1A(PB2) pin has the PWM output signal, P1B(PA5) pin has the complementary
PWM output signal. In this mode, PB2 and PA5 must be set as outputs.

In the Half-Bridge output mode, a digitally programmable deadband delay is available to avoid
shoot-through current from destroying the bridge power switch. PWMDBJ7:0] is deadband delay count for
Half-Bridge mode, the delay unit is in CPU cycle.
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Timer5S reload

Timers Period | Timers down count | |
A B C D E F
PrARBI2) | ] i |
DeadBand DeadBand
P1B (RA[5]) : : [
DeadBand T DeadBand T
TIMERS=PWMSDUTY TIMERS=PWMSDUTY

As the above timing shown, timer5 is a 10-bit down counter, P1A is PWM5 output, P1B is PWM5
complementary output. AT point B, Timer5 value is equal to PWM5DUTY. At point D, Timer5 count to zero
and reload value. If there no deadband control, P1A output should be active from point B to Point D. P1B
output should be active from point D to point F. A non-zero deadband will delay P1A rising point from B to C

and delay P1B rising point from D to E. The deadband zone are the time from B to C and from D to E.

In Full-Bridge mode, four pins are used as outputs; however, only two outputs are active at a time. In the
Forward mode, P1A(PB2) is continuously actived and P1D(PA4) is modulated. In the Reverse mode,
P1C(PA2) is continuously actived and P1B(PA5) is modulated. In this mode, PB2, PA5, PA2 and PA4 must

be set as outputs. The following timing diagram shows Full-Bridge Forward and Reverse condition.

3.14 RFC Mode

Forward Mode
Period

P1A

o=

Duty Cycle

P1B

P1C

o= o=

PID | L

Reverse Mode
Period

'+ Duty Cycle

|

PIA &

PIB o —]—l—l—l__

P1C

P1D

o= (=Y

NY8BEG64A has built-in RFC mode. Once RFC mode is enabled, the selected input pad state will take control of

the Timer1 counting. When the selected input pad is recognized as 0 state (The input pad voltage is smaller
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than Vi), Timer1 keeps counting. When this selected pad is recognized as 1 (The input pad voltage is larger

than Vin), Timer1 stops counting. The following figure shows how RFC mode operates: PSEL3~0 is used to
select one RFC input pad out of 16 NY8BEG64A pads. RFCEN is used to switch the Timer1 enable signal

between the normal enable signal T1EN and RFC selected input state.

One application of RFC mode is to measure the capacitor-resistor charging time, As the figure shows, when
PSEL3~0=0x01, PA1 is selected as RFC input pad. At first the PA1 is set as output low (the voltage of PA1 is
discharged to 0). Next step, clear Timer1 content, set PA1 as input and enable RFC mode. Then Timer1 will
start counting, and the RC circuit will start charging PA1. As PA1 is charged to the Vi voltage, the Timer1
counting is stopped because PA1 input is high. The Timer1 content will show the RC circuit charging time.

(Note: Timer1 is down-count.)

VDD IC
PSEL3-0—I RFCEN_l
PAD 0 S s
PA1
1 TIEN —{0o
1 17 v mx
| —{ e
R0 ——{13 Ti 1
—1a Cc
pLy —1s Timer1 clock imer

Figure 32 RFC Block Diagram

3.15 IR Carrier

According to the IR pad configuration, the IR output pad of NYS8BEG4A can be PB1 or PA3. The IR carrier will be
generated after register bit IREN (IRCR[0]) is set to 1. Moreover, PB1 or PA3 will become output pin

automatically. When IREN is clear to 0, PB1 or PA3 will become general I/O pin as it was configured.

The IR carrier frequency is selectable by register bit IRF57K (IRCR[1]). When IRF57K is 1, IR carrier frequency
is 57KHz. When IRF57K is 0, IR carrier frequency is 38KHz. Because IR carrier frequency is derived from high
frequency system oscillation Frosc, it is necessary to specify what frequency is used as system oscillation when
external crystal is used. Register bit IROSC358M (IRCR[7]) is used to provide NY8BEG4A this information.
When IROSC358M is 1, frequency of external crystal is 3.58MHz and when IROSC358M is 0, frequency of
external crystal is 455KHz. When internal high frequency oscillation is adopted, this register will be ignored, and

it will provide 4MHz clock to IR module.

The active state (polarity) of IR carrier is selectable according to PB1 or PA3 output data. When register bit
IRCSEL (IRCR[2]) is 1, IR carrier will be present on pin PB1 or PA3 when its output data is 0. When register bit
IRCSEL (IRCR[2]) is O, IR carrier will be present on pin PB1 or PA3 when its output data is 1. The polarity of IR

carrier is shown in the following figure.
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IRCSEL=0 IRCSEL=1

PA3/PB1 Data L PA3/PB1Data r
IR Carrier M IR Carrier M

Figure 33 Polarity of IR Carrier vs. Output Data

3.16 Low Voltage Detector (LVD)

NY8BEG4A low voltage detector (LVD) built-in precise band-gap reference for accurately detecting Voo level. If
LVDEN(register PCON[5])=1 and Vop voltage value falls below LVD voltage which is selected by LVDS[3:0] as
table shown below, the LVD output will become low. If the LVD interrupt is enabled, the LVD interrupt flag will be
high and if GIE=1 it will force the program to execute interrupt service routine. Moreover, LVD real-state output

can be polled by register PCON1[6]. The following is LVD block diagram:

PCONI5]
LVDS
%
+
LVD output PCON1[6]
Bandgap - T_ D LVDIF
INV C

Figure 34 LVD block diagram

The following table is LVD voltage select table.

LVDS[3:0] Voltage
0000 1.9V
0001 2.0V
0010 2.2V
0011 2.4V
0100 2.6V
0101 2.8V
0110 2.9V
0111 3.0v
1000 3.15V
1001 3.30V
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LVDS[3:0] Voltage
1010 3.45Vv
1011 3.60V
1100 3.75V
1101 3.90v
1110 4.05V
1111 415V

Table 23 LVD voltage select

Note:
1. The hysteresis voltage (from low to high) of LVD is about 0.1V.
2. In battery charging applications (detected voltage is from low to high), the LVD voltage select table

should be as followed:

LVDS[3:0] Voltage
0000 -
0001 --
0010 (2.2+0.1) V
0011 (2.4+0.1) V
0100 (2.6+0.1) V
0101 (2.8+0.1) V
0110 (2.9+0.1) V
0111 (3.0+0.1) V
1000 (3.15+0.1) V
1001 (3.30+0.1) V
1010 (3.45+0.1) V
1011 (3.60+0.1) V
1100 (3.75+0.1) V
1101 (3.90+0.1) V
1110 (4.05+0.1) V
1111 (4.15+0.1) V

The LVD control flow is as the following:
Step1:  Select LVD voltage by LVDS[3:0]
Step2:  Set CMPCR = 0x0A
Step3:  Set PCON[5]=1 (enable LVD)
Step4:  Check LVD status by PCON1[6]
Note: If LVD voltage LVDS[3:0] is changed, user must wait at least 50us(@Frosc=1MHz) to get correct
LVD status by PCON1[6]

98 Ver. 1.0 2022/06/30



(\\) Nyquest NY8BEG4A

3.17 Voltage Comparator

NY8BEG4A provides 1 set of voltage comparator and internal reference voltage with various analog comparing
mode. The comparator non-inverting and inverting input can share with GPIO. The internal reference voltage

can only routed to inverting input of comparator.

CMPEN (register ANAEN[7]) is used to enable and disable comparator. When CMPEN=0(default), comparator

is disabled. When CMPEN=1, the comparator is enabled. In halt mode the comparator is disabled automatically.

The structure of comparator is shown in the following figure:

PS{1:0]

e

PCONZ]

PAZ o m

e  — 10

PAL —*|® _
pA3 ———*

Banoghp ——— | 10

Vel ———————l 11

Figure 35 Vref hardware connection

3.17.1 Comparator Reference Voltage (Vref)

The internal reference voltage Vref is built by series resistance to provide different level of reference voltage.
RBIAS_H and RBIAS_L are used to select the maximum and minimum values of Vref, and LVDS[3:0] are used

to select one of 16 voltage levels.
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Figure 36  Vref hardware connection

The Vref is determined by RBIAS_H, RBIAS L and LVDSJ[3:0]. The LVDS[3:0] is used to select one out of 16

reference voltages, the table shown below.

LVDS(3:0 RBIAS_L-0 RBIAS L1
0000 65/128 Voo 31/128 Voo
0001 62/128 Voo 29/128 Voo
0010 56/128 Voo 26/128 Voo
0011 52/128 Voo 23/128 Voo
0100 48/128 Voo 20/128 Voo
0101 44/128 Voo 18/128 Voo
0110 43/128 Voo 17/128 Voo
0111 41/128 Voo 16/128 Voo
1000 39/128 Voo 14/128 Voo
1001 37/128 Voo 13/128 Voo
1010 35/128 Voo 12/128 Voo
1011 34/128 Voo 11/128 Voo
1100 32/128 Voo 10/128 Voo
1101 31/128 Voo 9/128 Voo
1110 30/128 Voo 8/128 Voo
111 29/128 Voo 7128 Voo

Table 13 The reference voltage Vref selection table
Note: The deviation of Vref is *0.1V.

The non-inverting input of the comparator is determined by PS[1:0] (register CMPCR][3:2]).
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The table is shown below

PS[1:0] Non-inverting input
00 PAO
01 PA2
10 Vref
1

Table 14 Non-inverting input select

The inverting input of the comparator is determined by NS[1:0] (register CMPCR([1:0]).

The table is shown below

NS[1:0] Inverting input
00 PA1
01 PA3
10 Bandgap (0.6V)
11 Vref

Table 15 Inverting input select

There are two ways to get the comparator output result: one is through register polling, the other is through

probing output pad.
Comparator output can be polled by LVDOUT (register PCON1[6] ).

To probe comparator output at output pad, set CMPOE (register OSCCR][6]) to 1, then PB3 will be the real-time
state of the comparator output. It is noted that when CMPOE=1, the PWM3 function will be disabled if it is

enabled.

3.18 Analog-to-Digital Convertor (ADC)
NY8BEG4A provide 12+2 channel 12-bit SAR ADC to transfer analog signal into 12-bits digital data. The ADC

high reference voltage is selectable. They can be external voltage from PAQ, or internal generated voltage VDD,
4V, 3V or 2V. The Analog input is selected from analog signal input pin PAO~PA4, PB1~PB7 or from internal
generated 1 / 4 *VYDD. The ADC clock ADCLK can be selected to be Finst/1, Finst/2, Finst/8 or Finst/16. The
Sampling pulse width can be selected to be ADCLK*1, ADCLK*2, ADCLK*4 or ADCLK*8. Set ADEN=1 before
ADC take into operation. Then set START=1, the ADC will start to convert analog signal to digital. EOC=0
means ADC is in processing. EOC=1 indicate ADC is at end of conversion. If ADIE=1 and global interrupt is

enabled, the ADC interrupt will issue after EOC low go high. The block diagram is as following figure.
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Figure 37 ADC block diagram

3.18.1 ADC reference voltage

ADC is built-in five high reference voltage source controlled by ADVREFH register. These high reference
voltage source are one external voltage source (PAO/PB1) and four internal voltage source (VDD, 4V, 3V, 2V).
When EVHENB bit is “1”, ADC reference voltage is external voltage source from PAO. In this mode PAO must
input a voltage between VDD and 2V. If EVHENB bit is 0, ADC reference voltage is from internal voltage
source selected by VHS[1:0]. If VHS[1:0] is “11”, ADC reference voltage is VDD. If VHS[1:0] is “10”, ADC
reference voltage is 4V. If VHS[1:0] is “01”, ADC reference voltage is 3V. If VHS[1:0] is “00”, ADC reference
voltage is 2V. The limitation of internal reference voltage application is VDD can't below each of internal
voltage level, or the level is equal to VDD. ADC sampling voltage range is limited by high/low reference
voltage. The ADC low reference voltage is VSS and not changeable. The ADC high reference voltage
includes internal VDD/4V/3V/2V and external reference voltage source from PAO pin. The ADC reference
voltage range limitation is (ADC high reference voltage — low reference voltage) = 2V. ADC low reference

voltage is VSS=0V. So ADC high reference voltage range is 2V ~ VDD.

ADC analog input signal voltage must be from ADC low reference voltage to ADC high reference voltage. If
the ADC analog input signal voltage is over this range, The ADC converting result is unexpected (full scale or

zero).
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EVHENB VHS[1:0] Reference voltage
1 X X PAO/PB1
0 11 VDD
0 10 4V
0 01 3V
0 00 2v

Table 27 ADC reference voltage select

3.18.2 ADC analog input channel

ADC use CHS[3:0] and GCHS to select analog input source. GCHS is global channel select. Namely, GCHS

must be 1 before any analog input source can be selected and converted.

GCHS CHS[3:0] ADC analog input source

0 X X X X X

1 0000 PAO

1 0001 PA1

1 0010 PA2

1 0011 PA3

1 0100 PA4

1 0101 PB1

1 0110 PB2

1 0111 PB3

1 1000 PB4

1 1001 PB5

1 1010 PB6

1 1011 PB7

1 1100 1/4*VDD
1 1101 VSS

1 111X N.C.

Table 28 ADC analog input source select

ADC input pins are shared with digital 1/0O pins. Connect an analog signal to these pin may cause extra

current leakage in 1/0 pins. In the power down mode, the above leakage current will be a big problem.
Register bit PACONx/PBCONXx is PAx/PBx configuration register bit to solve above problem. Write “1” to

PACONx/ PBCONX register bit will configure related PAx/PBx pin as pure analog input pin to avoid current

leakage, and it can't be use as normal I/O.

Except setting the PACONx/PBCONX register bit, the selected analog input pin must be set as input mode

and the internal pull-high / pull-down must be disabled, otherwise the analog input level may be affected.
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3.18.3 ADC clock (ADCLK), sampling clock (SHCLK) and bit number

Conversion speed and conversion accuracy are affected by the selection of the ADC clock (ADCLK),
sampling pulse width (SHCLK) and conversion bit number. ADCLK is the base clock of ADC. During the
operation of SAR ADC, bit operation is synchronized with ADCLK. SHCLK is the duration of analog signal
sampling time, larger SHCLK will restore original analog signal level more closely but it will slow down the
ADC conversion speed. Vise versa. The ADC can select different conversion bit number which is depended
on ADCR([1:0] register bits. There are 2 bit number to select, which is 12-bit, 10-bit and 8-bit. Less conversion
bit number will speed up the ADC conversion rate but the effective ADC bit is less. More conversion bit

number will slow down the conversion rate but the accuracy is more.

The ADC clock is derived from Finst and is selectable from ADCK]1:0].

ADCK]1:0] ADC clock
00 FinsT/16
01 FinsT/8
10 Finst/1
11 Finst/2

Table 29 ADC clock select

The Sampling clock width is derived from ADCLK and is selectable from SHCK]1:0].

SHCK]1:0] Sampling clock
00 1 ADCLK
01 2 ADCLK
10 4 ADCLK
11 8 ADCLK

Table 30 ADC sampling clock select

ADC bit number select is from ADCR[1:0].
ADCR][1:0] Conversion bit number

00 8-bit
01 10-bit
1x 12-bit

Table 31 conversion bit number select

The ADC converting time is from START(Start to ADC convert) to EOC=1 (End of ADC convert). The duration

is depending on ADC resolution and ADC clock rate and sampling clock width.

ADC conversion time = sampling clock width + (ADC bit number + 2) * ADCLK width.

The following table is some example conversion time and conversion rate of ADC.
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Conversion Finst = 2MHz Finst = 250K
Bit No. | ADC clock SHCLK Time
(ADCLK No.) Time Rate Time Rate
12 FinsT/16 8 ADCLK 22 176us 5.68kHz 1408us 710Hz
12 Finst/1 1 ADCLK 15 7.5us 133.3kHz 60us 16.7kHz
10 Finst/1 1 ADCLK 13 6.5us 153.8kHz 52us 19.2kHz
8 Finst/1 1 ADCLK 11 5.5us 181.8kHz 44us 22.7kHz

Table 32 ADC Conversion time

3.18.4 ADC offset calibration

ADC offset error is defined as the deviation between the first ideal code transition and the first actual code
transition. The first ideal code transition take place at 0.5LSB. ADC offset error varies with temperature,
process and voltage. ADC offset error can be real-time adjusted in NYS8BE62D through ADJMD register.
Nyquest provides the NYIDE example code “ADC_Interrupt_AutoK” for ADC offset calibration process.

3.18.5 ADC operation

Set ADC clock ( ADCLK), sampling clock width (SHCLK), conversion bit number (ADCR), ADC high reference
voltage (ADVREFH), select input channel and PACON or PBCON related bit. Then set ADEN=1.

After setting ADEN=1, it must wait at least 256us (ADC internal bias stable time) before ADC can operate.
Write START to 1 to start an ADC conversion session. During ADC is in processing EOC=0. Polling EOC=1 or

wait for ADC interrupt at the end of ADC conversion.

3.19 Watch-Dog Timer (WDT)

There is an on-chip free-running oscillator in NYS8BE64A which is used by WDT. As this oscillator is independent

of other oscillation circuits, WDT may still keep working during Standby mode and Halt mode.

WDT can be enabled or disabled by a configuration word. When WDT is enabled by configuration word, its
operation still can be controlled by register bit WDTEN (PCON]7]) during program execution. Moreover, the
mechanism after WDT time-out can reset NYS8BEG4A or issue an interrupt request which is determined by

another configuration word. At the same time, register bit /TO (STATUS[4]) will be clear to 0 after WDT time-out.

The baseline of WDT time-out period can be 3.5 ms, 15 ms, 60 ms or 250 ms which is determined by two
configuration words. The time-out period can be lengthened if Prescaler0 is assigned to WDT. Prescaler0 will be
assigned to WDT by writing 1 to register bit PSOWDT. The dividing rate of Prescaler0 for WDT is determined by
register bits PSOSEL[2:0] and depends on WDT time-out mechanism. The dividing rate is from 1:1 to 1:128 if
WDT time-out will reset NYS8BE64A and dividing rate is from 1:2 to 1:256 if WDT time-out will interrupt
NY8BEG4A.
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3.20

When Prescaler0 is assigned to WDT, the execution of instruction CLRWDT will clear WDT, Prescaler0O and set
/TO flag to 1.

If user selects interrupt for WDT time-out mechanism, register bit WDTIF (INTF[6]) will set to 1 after WDT is
expired. It may generate an interrupt request if register bit WDTIE (INTE[6]) and GIE both set to 1. WDTIF will

not be clear until firmware writes 0 to WDTIF.

Interrupt

NY8BEG4A provides two kinds of interrupt: one is software interrupt and the other is hardware interrupt.
Software interrupt is caused by execution of instruction INT. There are 13 hardware interrupts:
® Timer0 overflow interrupt.

Timer1 underflow interrupt.

Timer4 underflow interrupt.

Timer5 underflow interrupt.

WDT timeout interrupt.

PA/PB input change interrupt.

External O interrupt.

External 1 interrupt

External 2 interrupt

LVD interrupt.

Comparator output status change interrupt.

ADC end-of-convert interrupt.

SIM interrupt.(serial interface mode interrupt )

GIE is global interrupt enable flag. It has to be 1 to enable hardware interrupt functions. GIE can be set by ENI

instruction and clear to 0 by DISI instruction.

After instruction INT is executed, no matter GIE is set or clear, the next instruction will be fetched from address
0x001. At the same time, GIE will be clear to 0 by NYS8BEG64A automatically. This will prevent nested interrupt
from happening. The last instruction of interrupt service routine of software interrupt has to be RETIE. Execution

of this instruction will set GIE to 1 and return to original execution sequence.

While any of hardware interrupts is occurred, the corresponding bit of interrupt flag will be set to 1. This bit will
not be clear until firmware writes 0 to this bit. Therefore user can obtain information of which event causes
hardware interrupt by polling the corresponding bit of interrupt flag. Note that only when the corresponding
interrupt enable bit is set to 1, will the corresponding interrupt flag be read. And if the corresponding interrupt
enable bit is set to 1 and GIE is also 1, hardware interrupt will occur and next instruction will be fetched from
0x008. At the same time, the register bit GIE will be clear by NYS8BE64A automatically. If user wants to
implement nested interrupt, instruction ENI can be used as the first instruction of interrupt service routine which

will set GIE to 1 again and allow other interrupt events to interrupt NYS8BEG4A again. Instruction RETIE has to
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be the last instruction of interrupt service routine which will set GIE to 1 and return to original execution

sequence.

It should be noted that ENI instruction cannot be placed right before RETIE instruction because ENI instruction

in interrupt service routine will trigger nested interrupt, but RETIE will clear internal interrupt processing after

jump out of ISR, so it is possible for interrupt flag to be falsely cleared.

3.20.1

3.20.2

3.20.3

3.20.4

3.20.5

3.20.6

Timer0 Overflow Interrupt

Timer0 overflow (from 0x00 to OxFF) will set register bit TOIF. This interrupt request will be serviced if TOIE

and GIE are set to 1.

Timer1 Underflow Interrupt

Timer1 underflow (from Ox3FF to 0x00) will set register bit T1IF. This interrupt request will be serviced if T1IE

and GIE are set to 1.

Timer4 Underflow Interrupt

Timer4 underflow (from 0x3FF to 0x00) will set register bit T4IF. This interrupt request will be serviced if T4IE

and GIE are set to 1.

Timer5 Underflow/CCP Interrupt (Not Support)

Timer5 underflow (from 0x3FF to 0x00) will set register bit TSIF. This interrupt request will be serviced if TSIE
and GIE are set to 1. When CCP capture / compare mode is enabled, timer5 interrupt is replaced by CCP

interrupt.

WDT Timeout Interrupt

When WDT is timeout and the configuration word selects WDT timeout will generate interrupt request, it will

set register bit WDTIF. This interrupt request will be serviced if WDTIE and GIE are set to 1.

PA/PB Input Change Interrupt

When PAx, 0 £ x <7, PBy, 0 <y <7 is configured as input pin and corresponding register bit WUPAx, WUPBXx
is set to 1, a level change on these selected 1/0 pin(s) will set register bit PABIF. This interrupt request will be
serviced if PABIE and GIE are set to 1. Note when PA3, PA4 or PAS5 is both set as level change interrupt and
external interrupt, the external interrupt enable EISO, EIS1 or EIS2=1 will disable PA3, PA4 or PA5 level

change operation.
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3.20.7 External 0 Interrupt

According to the configuration of EISO=1 and INTEDG, the selected active edge on I/O pin PA4 will set
register bit INTOIF and this interrupt request will be served if INTOIE and GIE are setto 1.

3.20.8 External 1 Interrupt

According to the configuration of EIS1=1 and INTEDG, the selected active edge on I/O pin PA3 will set
register bit INT1IF and this interrupt request will be served if INT1IE and GIE are setto 1.

3.20.9 External 2 Interrupt

According to the configuration of EIS2=1 and INTEDG, the selected active edge on 1/O pin PA5 will set
register bit INT2IF and this interrupt request will be served if INT2IE and GIE are setto 1.

3.20.10 LVD Interrupt

When Vop level falls below LVD voltage, LVD flag will from high to low, and set the register bit LVDIF=1. This

interrupt request will be serviced if LVDIE and GIE are set to 1.

3.20.11 Comparator Output Status Change Interrupt

The comparator interrupt is triggered whenever a change occurs on the comparator output status. This
interrupt request will be serviced if CMPIE and GIE are set to 1. Note that before the comparator interrupt

could happen, reading register OSCCR is needed to clear the previous comparator output status difference.

3.20.12 ADC end of conversion Interrupt

The ADC interrupt is triggered whenever an ADC end-of-convert signal is issued. This interrupt request will
be serviced if ADIE and GIE are set to 1.

3.20.13 EEPROM write complete Interrupt
When EEPROM write is completed, the EEPROM write complete flag is issued. This interrupt request will be
serviced if EEIE and GIE are set to 1.

3.20.14 SERAIL interface mode interrupt

The SIM interrupt is triggered whenever an SPIF of spi mode or MIFof iic mode is issued. This interrupt

request will be serviced if SIMIE and GIE are set to 1.
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3.21 Oscillation Configuration

Because NY8BEG4A is a dual-clock IC, there are high oscillation (Frosc) and low oscillation (FLosc) that can be
selected as system oscillation (Fosc). The oscillators which could be used as Frosc are internal high RC oscillator
(I_HRC), external high crystal oscillator (E_HXT) and external crystal oscillator (E_XT). The oscillators which could

be used as Frosc are internal low RC oscillator (I_LRC) and external low crystal oscillator (E_LXT).

Configuration Word, (1) STPHOSC{OSCCRI[1]) =1 will stop Riosc.
HighIRC Frequency {2) FHosc will be disabled automatically at Halt mode
20M ——— Configuration Word,
16— High Oscillator
M » Frequency
4 ——m  MUX v
M » I|_HRC
Tl ———t] —
(%%L(':_‘C%S[[% Configuration Word,
E HXT —»  MUX Instruction Clock
E_XT ——
Frosc
MUY |—rose gl E js{,
—
Flosc

I_LRC 32768 HZ ——

MU X

E_LXT —

Configuration WordT

Low Oscillator Frequency

Figure 38 Oscillation Configuration of NYSBEG4A

There are two configuration words to determine which oscillator will be used as Frosc. When |_HRC is selected
as Frosc, |_HRC output frequency is determined by three configuration words and it can be 1M, 2M, 4M, 8M,
16M or 20MHz. Moreover, external crystal oscillator pads PA6 and PA7 can be used as I/O pins. On the other
hand, PA7 can be the output pin of instruction clock according to a configuration word’s setting. If FHosc required
external crystal whose frequency ranges from 8MHz to 20MHz, E_HXT is recommended. If Frosc required
external crystal whose frequency ranges from 455KHz to 6MHz, E_XT is recommended. When E_HXT or E_XT
is adopted, PA6/PA7 cannot be used as I/O pins. They must be used as crystal output pin and input pin. PA7 is
crystal output pin (Xout) and PAG is crystal input pin (Xin).

109 Ver. 1.0 2022/06/30



(\\) Nyquest NY8BEG4A

There is one configuration word to determine which oscillator will be used as FLosc. When I_LRC is selected, its
frequency is centered on 32768Hz. If FLosc required external crystal, E_LXT is selected and only 32768Hz
crystal is allowed. When E_LXT is adopted, PAG6/PA7 cannot be used as I/O pins. They must be used as crystal
output pin and input pin. PA7 is crystal output pin (Xout) and PAG6 is crystal input pin (Xin). The dual-clock

combinations of Frosc and FLosc are listed below.

No. FHOSC FLOSC
1 |_HRC |_ LRC
2 | E_HXTorE_XT |_ LRC
3 |_HRC E_LXT

Table 33 Dual-clock combinations

When E_HXT, E_XT or E_LXT is used as one of oscillations, the crystal or resonator is connected to Xin and
Xout to provide oscillation. Moreover, a resistor and two capacitors are recommended to connect as following
figure in order to provide reliable oscillation, refer to the specification of crystal or resonator to adopt appropriate

C1 or C2 value. The recommended value of C1 and C2 are listed in the table below.

Oscillation Mode Crystal Frequency (Hz) C1, C2 (pF)
16M 5~10
E_HXT 10M 5~30
8M 5~20
4M 5~30
E_XT 1™ 5~30
455K 10 ~ 100
E_LXT 32768 5~30

Table 34 Recommended C1 and C2 Value for Different Kinds of Crystal Oscillation

For 20MHZ resonator in 2 clock CPU cycle mode, an 18pF C2 capacitor is a must.

To get precise and stable 32.768k frequency, choosing the right C1 and C2 value is important. You need to
match the C1 / C2 capacitance to the specific crystal you chose. Every crystal datasheet lists something called

the Load Capacitance (CL), C1 and C2 value is chosen with the following formula:
C1=C2=2*CL-Cbt

Where Cbt is the NY8B8BEG4A crystal pad built-in capacitance, which is about 5pF. For example, for crystal
CL=12.5P, C1=C2=20pF is recommended.

The accuracy of |_HRC is +1% at 25°C commercial conditions.
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PAG /Xin
IC
Xtal
I |_| I PA7 [Xout
= C1

Cc2

i

1

Figure 39 Connection for External Crystal Oscillation

Either Frosc or FLosc can be selected as system oscillation Fosc according to the value of register bit SELHOSC
(OSCCR[0]). When SELHOSC is 1, Frosc is selected as Fosc. When SELHOSC is 0, FLosc is selected as Fosc.

Once Fosc is determined, the instruction clock Finst can be Fosc/2 or Fosc/4 according to value of a

configuration word.
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3.22 Operating Mode

NY8BEG4A provides four kinds of operating mode to tailor all kinds of application and save power
consumptions. These operating modes are Normal mode, Slow mode, Standby mode and Halt mode. Normal
mode is designated for high-speed operating mode. Slow mode is designated for low-speed mode in order to
save power consumption. At Standby mode, NY8BE64A will stop almost all operations except
TimerO/Timer1/Timer4/ Timer5/WDT in order to wake-up periodically. At Halt mode, NY8BEG4A will sleep until
external event or WDT trigger IC to wake-up. The block diagram of four operating modes is described in the

following figure.

One of Reset
Event is occured

: Reset Event : | $
i -POR :
| -BOR H Reset
| -LVR ! Resel Process is complete State Reset Process is complete
P RSTh pin enter low state | Startup Clock=Fast Startup Clock=Slow
- -WDT timeout I
L s S 4

L One of Reset

v § #| Event is occured

- |t

r
| Wakeup Event: !
I - WDT timeout interrupt

: - PA/PB input change interrupty” |~ " T T 1I
{ - INT interrupt | 1
e ] ) 1
1 |
' v

SELHOSC=1 SELHOSC=0

OPND[1:01=01

OPMD[1:0]=01

SELHOSC=0

Slow
Mode

SELHOSC=1
OPMD[1:0]=10 OPMD[1:0]=10

SELHOSC=0

I Wakeup Event: :
___________ : -TO/TI/T4/TS intermupt \
- LVD interrupt 1

- Comparator interrupt ]
- WDT interrupt :
|

1

1

i

One of Reset
Event is occumred - PA/PB iInput change interrupt
- INT interrupt

- ADC interrupt

Figure 40 Four Operating Modes
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3.22.1

3.22.2

3.22.3

Normal Mode

After any Reset Event is occurred and Reset Process is completed, NYS8BEG4A will begin to execute
program under Normal mode or Slow mode. Which mode is selected after Reset Process is determined by
the Startup Clock configuration word. If Startup Clock=fast, NYS8BE64A will enter Normal mode, if Startup
Clock=Slow, NY8BEG64A will enter Slow mode. At Normal mode, Frosc is selected as system oscillation in
order to provide highest performance and its power consumption will be the largest among four operating
modes. After power on or any reset trigger is released, NYS8BEG4A will enter Normal mode after reset

process is completed.

® Instruction execution is based on Fuosc and all peripheral modules may be active according to
corresponding module enable bit.

® The FLosc is still active and running.

® |C can switch to Slow mode by writing 0 to register bit SELHOSC (OSCCR][0]).

@ |C can switch to Standby mode or Halt mode by programming register bits OPMD[1:0] (OSCCR[3:2]).

® For real time clock applications, the NY8S8BEG64A can run in normal mode, at the same time the

low-frequency clock Low Oscillator Frequency connects to TimerO clock. This is made possible by setting

LCKTMO to 1 and corresponding configuration word TimerO source setting to 1.

Slow Mode

NY8BEG4A will enter Slow mode by writing 0 to register bit SELHOSC. At Slow mode, Frosc is selected as
system oscillation in order to save power consumption but still keep IC running. However, Frosc will not be
disabled automatically by NYS8BEG4A. Therefore user can write 0 to register bit STPHOSC (OSCCR[1]) in slow
mode to reduce power consumption further. But it is noted that it is forbidden to enter slow mode and stop

Frosc at the same time, one must enter slow mode first, then disable Frosc, or the program may hang on.

® |Instruction execution is based on FLOSC and all peripheral modules may be active according to

corresponding module enable bit.
® FHOSC can be disabled by writing 1 to register bit STPHOSC.
® |C can switch to Standby mode or Halt mode by programming register bits OPMD[1:0].
® |C can switch to Normal mode by writing 1 to SELHOSC.

Standby Mode
NYBBEG4A will enter Standby mode by writing 10b to register bits OPMD[1:0]. At Standby mode, however,

Frosc will not be disabled automatically by NYS8BEG4A and user has to enter slow mode and write 1 to
register bit STPHOSC in order to stop Frosc oscillation. Most of NYS8BEG4A peripheral modules are disabled
but Timer can be still active if register bit TOEN/T1EN/T4EN/T5EN is set to 1. Therefore NYS8BEG4A can
wake-up after TimerO/Timer1/Timer4/Timer5 is expired. The expiration period is determined by the register
TMRO/TMR1[9:0)/TMR4[9:0)/TMR5[9:0], Finst and other configurations for TimerO/Timer1/Timer4/Timer5.
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3.22.4

® |Instruction execution is stop and some peripheral modules may be active according to corresponding
module enable bit.

® FHOSC can be disabled by writing 1 to register bit STPHOSC.

® The FLOSC is still active and running.

® |C can wake-up from Standby mode if any of (a) TimerO/Timer1/Timer4/Timer5 (overflow/underflow)
interrupt, (b) WDT timeout interrupt, (c) PA/PB input change interrupt, (d) INT external interrupt is

happened, (e) LVD interrupt, (f) Comparator output status change interrupt or (g) ADC end-of-convert

interrupt.

® After wake-up from Standby mode, IC will return to Normal mode if SELHOSC=1, IC will return to Slow
mode if SELHOSC=0.

® |t is not recommended to change oscillator mode (normal to slow / slow to normal) and enter standby

mode at the same time.

Halt Mode

NY8BBEG4A will enter Halt mode by executing instruction SLEEP or writing 01b to register bits OPMD[1:0].
After entering Halt mode, register bit /PD (STATUS[3]) will be clear to 0, register bit /TO (STATUS[4]) will be

setto 1 and WDT will be clear but keep running.

At Halt mode, all of peripheral modules are disabled, instruction execution is stop and NY8S8BEG64A can only
wake-up by some specific events. Therefore, Halt mode is the most power saving mode provided by
NY8BEG4A.

® |[nstruction execution is stop and all peripheral modules are disabled.

® FHOSC and FLOSC are both disabled automatically.

@ |C can wake-up from Halt mode if any of (a) WDT timeout interrupt, (b) PA/PB input change interrupt or

(c) INT or external interrupt is happened.

® After wake-up from Halt mode, IC will return to Normal mode if SELHOSC=1, IC will return to Slow mode
if SELHOSC=0.

Note: Users can change STPHOSC and enter Halt mode in the same instruction.

® Itis not recommended to change oscillator mode (normal to slow or slow to normal) and enter halt mode

at the same time.

3.22.5 Wake-up Stable Time

The wake-up stable time of Halt mode is determined by Configuration word: High Oscillator Frequency or
Low Oscillator Frequency. If one of E_HXT, E_XT and E_LXT is selected, the wake-up period would be
512*Fosc. And if no XT mode are selected, 16*Fosc would be set as wake up period. On the other hand,
there is no need of wake-up stable time for Standby mode because either Frosc or FLosc is still running at

Standby mode.
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Before NY8S8BEG4A enter Standby mode or Halt mode, user may execute instruction ENI. At this condition,

NY8BEG4A will branch to address 0x008 in order to execute interrupt service routine after wake-up. If
instruction DISI is executed before entering Standby mode or Halt mode, the next instruction will be executed

after wake-up.

3.22.6 Summary of Operating Mode

The summary of four operating modes is described in the following table.

Mode Normal Slow Standby Halt
Frosc Enabled STPHOSC STPHOSC Disabled
FLosc Enabled Enabled Enabled Disabled
Instruction Execution Executing Executing Stop Stop
Timer0/1/2/3 TxEN TxEN TxEN Disabled
WDT Optton and Optton and Option and WDTEN  |Option and WDTEN
Other Modules Module enable bit | Module enable bit Module enable bit All disabled

- Timer0/1/4/- overflow

i \F/’VA?;—BFT\EO;J::hange - WDT timeout
- inpu ,
Wake-up Source - . - INTO/M/2 - PA/PB input
; change
- LVD interrupt
- INTO/1/2

- Comparator interrupt
- ADC end-of-convert

Table 35 Summary of Operating Modes

3.23 Reset Process
NYS8BEG4A will enter Reset State and start Reset Process when one of following Reset Event is occurred:

Power-On Reset (POR) is occurred when Voo rising is detected.

Low-Voltage Reset (LVR) is occurred when operating Voo is below pre-defined voltage.
® Pin RSTb is low state.

® WNDT timeout reset.

Moreover, value of all registers will be initialized to their initial value or unchanged if its initial value is unknown.
The status bits /TO and /PD could be initialized according to which event causes reset. The /TO and /PD value

and its associated event is summarized in the table below.

Event ITO /PD
POR, LVR 1 1
RSTb reset from non-Halt mode unchanged unchanged
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Event ITO /IPD
RSTb reset from Halt mode 1 1
0 1
WDT reset from Halt mode 0 0
1 0

1

WODT reset from non-Halt mode

SLEEP executed
CLRWDT executed

1

Table 36 Summary of /TO & /PD Value and its Associated Event

After Reset Event is released, NYS8BEG4A will start Reset Process. It will wait certain amount of period for
oscillation stable no matter what kind of oscillator is adopted. This period is called power-up reset time and is
determined by three-bit configuration words which can be 140us, 4.5ms, 18ms, 72ms or 288ms. After power-up
reset time, NYS8BEG4A will wait for further oscillator start-up time (OST) before it starts to execute program.
OST=1 clock cycle of Fosc if the previous power-up time is 140us, OST=16 clock cycles of Fosc if the previous

power-up time is 4.5ms, 18ms, 72ms or 288ms.

FOR
Le
LUR IMNIT

VoD

LURER— Vl_/z_/
3
FPASTIPEORST .
RETEMHN—]
= CHIF RESET
I_3
WD _SkE— HOTRST E & power up gf;rlltf:l;r' | ?:-NE
WDTER—] r rezet time Time Fl_CLK
I_=
CLOCK
—ZET_TOE

Figure 41 Block diagram of on-chip reset circuit

For slow Vob power-up, it is recommended to use RSTb reset, as the following figure.
® |tis recommended the R value should be not greater than 40KQ.
® The R1 value=100Q to 1KQ will prevent high current, ESD or Electrical overstress flowing into reset pin.

® The diode helps discharge quickly when power down.

VDD VDD

o 7N =

R1

RESET

IC
Cc

0.1UFT
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Figure 42 Block Diagram of Reset Application

3.24 SPI MODE

Features of the SPI include:
® Full-duplex operation
® Four programmable master mode frequencies
®  Serial clock with programmable polarity and phase
® End of transmission interrupt flag
®  Write collision error flag

® Bus contention error flag

NY8BEG64A will enter SPI MODE by writing SIMCR[7]=1. It includes four line SPI interface if SIMCR[4]=1,and It
includes three line SPI interface if SIMCR[4]=0 .

The communication is full duplex and operates as a slave/master type, where the device can be either
master or slave. The device is master If SIMCR[5]=1, it is slave if SIMCR[5]=0

The SPI interface is a full duplex synchronous serial data link. It is a four line interface with pin names SCK,
MISO,MOSI and SSBEN. When choose three line interface , SSBEN is omitted , no matter master or slave are

always enable.

Only a master SPI can initiate transmissions. Software begins the transmission from a master SPI by
writing to the SPI data register (SIMDR). The SIMDR does not buffer data being transmitted from the SPI. Data
written to the SIMDR goes directly into the shift register and begins the transmission immediately under the
control of the serial clock. The transmission ends after eight cycles of the serial clock when the SPI flag (SPIF)
becomes set. At the same time that SPIF becomes set, the data shifted into the master SPI from the receiving
device transfers to the SIMDR. The SIMDR buffers data being received by the SPI. Before the master SPI
sends the next byte, software must clear the SPIF bit by reading the SPCR and then read or write the SIMDR.

In a slave SPI, data enters the shift register under the control of the serial clock from the master SPI. After a byte
enters the shiftregister of a slave SPI, it transfers to the SIMDR. To prevent an overrun condition, slave software
must then read the byte inthe SIMDR before another byte enters the shift register and is ready to transfer to the

SIMDR.
Read SPCR ,and then read or write SIMDR will clear SPIF and WCOL .

Read SPCR , and then write SPCR will clear MODF
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Figure 40~42 show examples how to work when master connect with slave .

Fy

PBH/MOSI
7|6|5|4a]3 10555*’“’”53’76543210J
JL st Il
SIMDR —» SIMDR
MASTER SLAVE
Figure 43 Single Master/Slave
Master
PB4/SCK ®
PB5/MISO ®
PB6/MOSI 9
1/00
/01

AJS/rad
0SIn/sad
ISO/99d

4ss//9d

AJS/rad
0SIn/sad
ISO/99d

ass//9d

Slaver 1 Slaver 0

Figure 44 Single Master and Multi Slaves

118 Ver. 1.0 2022/06/30



(\\) Nyquest

NY8BBEG64A

Master/Slave A

Master/Slave B

PB4/SCK ® Y PB4/SCK
PB5/MISO ® * PB5/MISO
PB6/MOSI ® @ PB6/MOSI

/00 ® 1/00
/01 Py /01
/02 >< /02
PB7/SSB PB?"}SSB

- - - - - - - -

o m @ m m o m m

B = b | 2 1 Y =]

223z | 22337

] wn (] v

= »n QO @™ = »nh O W

o = [
Slaver 1 Slaver 0

Figure 45 Multi Masters and Multi Slaves

3.24.1 Serial Clock Polarity and Phase
There are four kind of type to accommodate the different serial communication requirements of peripheral
devices, depending upon the configurations of the CPOL (SPCR][3])bit and CKEG(SPCR[2]) bit.
SSBEM
CREG CPOL ﬂ\ — . /
1 0 SCK (AW [\ f_\_/ \ ]/ /S L
0 0 SCK By ,fﬁ‘a [\ ﬁ ,f .f T\ r—\l
I:I. 1 S[K{D}I L—t ;b I—llr_\—l II II IL_4I|I
MOSIMIO ) MSB ) Bme | BT5 | Bra | X gr2 | Bm. [

JLse
|

CHTIRE STROSE: AR R R A

Figure 46 Shows how the CPOL and CKEG bits affect the clock/data timing.

There are four kind of different SPI master clock rate , configuration by SPCR[1:0] (SPR[1:0]),
SPR[1:0]=00/01/10/11 will choose system clock/2 , system clock /4 , system clock /16 , system clock/32.

User must set up SPCR[3:0] firstly , and then enable SPI module by set SIMCR[7]=1 , otherwise
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hardware errors will happen .

The following picture is SPI flow chart

N

tart up

Setup SPCR[3:0]

l

Setup SIMCRI[7]=1
Setup SIMCR[5:4]

l

Write SIMDR -

Wait SPIF

h

Read SIMDR

3.24.2 SPI error Conditions
These conditions produce SPI system errors:
(1) MODF ( Mode fault error) is happened if PB7/SSBEN is at logic 0 when in master mode .

(2) Writing to the SPDR during a transmission causes a write-collision error and sets the WCOL bit in the
SPCR The error does not affect the transmission of the previously written byte, but the byte that

caused the error is lost .

(3) Failing to read the SPDR before the next incoming byte sets the SPIF bit
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3.25 liIC MODE
NYS8BEG4A will enter IIC mode by writing SIMCR=1. the IIC mode standard is a two wire bus . This two-wire

bus minimizes the interconnection between devices and eliminates the need for address decoders, having the
advantage of less PCB routing and economic hardware structure. 1IC mode is suitable for applications requiring

communications in a short distance among a number of devices.
IIC mode has the following feature

® Multi-master operation

® 32 software programmable serial clock frequencies

® Software selectable acknowledge bit

® Interrupt driven byte-by-byte data transfer

® Avrbitration lost driven interrupt

® Calling address identification interrupt

® Generate/detect the start, stop and acknowledge signals

® Repeated START signal generation

® Bus busy detection

The following figure is IIC mode function block.

Internal bus
i Y A 8
Control register Status register - ) )
simcr register [MTx Txak | [ MCF{mAas | MBB] MAL [ SRW{ MIF [RXAK] Frequency Address
e | simie [VSTA] b ) b 4 divider register
simc | simie [MSTA register
‘ 1IC mede v
interrupto
Interrupt - -
P Address
comparator -
A
—e scL 1IC mode clk
- generator |-
SCL = conrol sync logic
k
TXshit | _ ¥ | RXshift
register register
A
Y 4
L—| START, STOP START, STOP J
detector and generator and TX RX
| arbitration timing sync control control
3 A
d
S SDA '
SDA. control

121 Ver. 1.0 2022/06/30



(\\) Nyquest NY8BEG4A

The following figure is a example for IIC operation. One master device and one slave device. SDA and SCK

need pull high resistor.

VDD
* l . . SDA
1 1 SCK
Device Device
Slave Master |

IIC Master/Slave Bus Connection

3.25.1 1IC MODE protocol

A standard communication is composed of four parts, they are (1) START (2)slave address transfer (3)

data transfer (4) STOP .

The following diagram show SDA/SCK
|
I MSB Lss | MSB LSB« | I

i N 1t i‘fl

| Ackn?wledge bit No acknqllwledge¢1
soa- | [ [ | \ / | \_i{[

START signal STOP signal.

SCK

t— -t

Acknowledge bit[ ' Noacknowledge«

SDA. ; [ / \_/ lM \ / \ T{

START signa|< repeated START signap STOP signalu
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3.25.2 |1IC MODE operating

NY8BEG4A will enter IIC mode by writing SIMCR=1.The device will enter master mode if
SIMCR[5](MSTA)=1, and The device will enter slave mode if SIMCR[5](MSTA)=0.

Upon reset, SIMCR[5] is cleared. When this bit is changed from 0 to 1, a START signal is generated on the
bus, and the master mode is selected. When this bit is changed from 1 to 0, a STOP signal is generated

and the operation mode changes from master to slave.
MCR[4]=1, IIC MODE is set for transmit , otherwise MCR[4]=0, IIC MODE is set for receive mode .

Each time , we want to TX/RX data , firstly we go to clear MSR[1](MIF) . And then Clear MSTA to O if
MAL=1.

In Master/TX mode, after transmit 8 bit of data, will read MSR[0] to check receiving 9th clock sending
acknowledge or not . if receiving acknowledge bit, then continues to write SIMDR , otherwise generating

STOP signal to terminal communication .

In master/RX mode, set TXAK=0 and receive data, it will send acknowledge signal at 9th clock bit. If last 2
byte of data have been read from SIMDR, and then set TXAK=1. If last bye have been read from SIMDR,
then generate STOP signal.

In Slave mode, check MSR[6] (MASS) if it is first byte . If MSR[6](MASS)=1 ,then continue to check if SRW
is high or low . IF SRW is high , then set MCR[4](MTX)=1 to enter TX mode and write data to SIMDR ,else
SRW is low, then set MCR[4](MTX)=0 to RX mode and dummy read SIMDR .

In Slave/TX mode, after sending 8 bit of data, then read MSR[0](RXAK) to check if receiving 9th clock
sending acknowledge or not . If receiving acknowledge bit, then continuing to write SIMDR, otherwise set
RX mode and dummy read SIMDR.

The following diagram show the suggested flow.
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'

Clear MIF

r

Last byte
fransmitted ?

Write to simdr
I

Y

Last 2nd

byte to read?

Generate
STOP
signal

Y

Y

'

Master Mode?

STOP
signal

Generate

Y

Y

ACK from
receiver?

L ]

Arbitration
Lost?

Clear MAL

L

Read fromsimdr

rite to simdr |

Set RX mode ‘ ‘ Set TX mode

Dummy read simdr  Write to simdr

Y

3.25.3 Arbitration Lost

RTI

This interface circuit is a true multi-master system which allows more than one master to be connected. If

two or more masters try to control the bus at the same time, a clock synchronization procedure determines

the bus clock. The clock low period is equal to the longest clock low period among the masters; and the

clock high period is the shortest among the masters. A data arbitration procedure determines the priority. A

master will lose arbitration if it transmits a logic “1” while the others transmit logic “0”, the losing master will

immediately switch over to slave receive mode and stops its data and clock outputs. The transition from

master to slave mode will not generate a STOP condition. Meanwhile, a software bit will be set by hardware
to indicate loss of arbitration.
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3.26 UART

The programmable asynchronous communications interface (UART) megafunction provides data formatting and
control to a serial communication channel.

The megafunction has select, read/write, interrupt and bus interface logic features that allow data transfers over
an 8-bit bi-directional parallel data bus system. With proper formatting and error checking, the megafunction can
transmit and receive serial data, supporting asynchronous operation.

» Full double buffering

Asynchronous operation

Independently controlled Transmit, Line Status and Receive Interrupts

Programmable data word length (5 - 8 bit), parity and stop bits

Parity, overrun and framing error checking

YV V V VYV V

Programmable Baud Rate Generator allows division of any reference clock by 1 to (2+-1) and generates an
internal 16 X Clock

Y

False start bit detection
» Automatic break generation and detection

» Internal diagnostic capabilities

The transmitter section is composed of a Transmit Holding Register (THR) and a Transmit Shift Register (TSR).
Writing to THR will transfer the contents of the data bus (DIN 7-0) to the Transmit Holding Register every time
that the THR or TSR is empty. This write operation should be done when Transmit Holding Register Empty
(THRE) is set

This register contains the assembled received data. On the falling edge of the start bit, the receiver section starts
its operations. The start bit is valid if the RXDATA is still low at the middle sample of Start bit, thus preventing the
receiver from assembling a false data character

The Line Control Register is used to specify the data communication format. The break feature, parity, stop bits

and word length can be changed by writing to the appropriate bits in LSR.
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3.27 On-Chip Debug (OCD)

3.27.1

3.27.2

Function Description

NY8BEG4A is embedded in an on-chip debugger(OCD) providing developers with a low cost method for
debugging user code. The OCD gives debug capability of complete program flow control with 3 hardware
address breakpoints, 1 conditional register break, single step, free running, and non-intrusive commands for
memory access. The OCD system does not occupy any locations in the memory map and does not share

any on-chip peripherals.

The OCD system uses a two-wire serial interface, SCL and SDA, to establish communication between the
target device and the controlling debugger host. SDA is an input/output pin for debug data transfer and SCL
is an input pin for synchronization with SDA. The NY8BEG4A also use SCL and SDA as control pins to write
and read MTP.

Limitation of OCD
NY8BEG4A is a fully-featured microcontroller that multiplexes several functions on its limited I/O pins. Some
device functionality must be sacrificed to provide resources for OCD system. The OCD has the following

limitations:

1. The SCL/SDA pins are physically located on the same pin PC1/PCO or PA3/PA2. Therefore, neither its

I/O function nor shared multi-functions can be emulated.

2. System clock cannot be turned off because OCD uses this clock to monitor its internal status: When the
system is in halt mode, it is invalid to perform ram/registers accesses because parts of the device may not
be clocked. A read access could return garbage or a write access might not succeed. But the following

accesses are not effected by the system halt : Read current program address , current PCL, current break

condition and current halt status.
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4. Instruction Set

NY8BEG64A provides 55 powerful instructions for all kinds of applications.

Inst. oP Operation Cyc. |Flag Inst. oP Operation Cyc. Flag
1]2 1]2
Arithmetic Instructions Arithmetic Instructions
ANDAR | R | d |dest=ACC &R 1 Z | |/ADDAR |R|d |dest=R+ACC 1 Z,DC,C
IORAR | R | d |[dest=ACC|R 1 4 SUBAR |R| d |dest=R+ (~ACC) 1 Z,DC,C
XORAR | R | d |dest=ACC ® R 1 Z | |/ADCAR |R|d|dest=R+ACC+C 1 Z,DC,C
ANDIA | i ACC = ACC &i 1 4 SBCAR |R|d |dest=R+ (~ACC)+C 1 Z,DC,C
IORIA i ACC =ACC |i 1 Z | |ADDIA i ACC =i+ ACC 1 Z,DC,C
XORIA | i ACC =ACC @ i 1 z SUBIA i ACC =i+ (~ACC) 1 Z,DC,C
RRR R | d |Rotate right R 1 C | |ADCIA i ACC=i+ACC+C 1 Z,DC,C
RLR R | d |Rotate left R 1 C | |[SBCIA i ACC =i+ (~ACC)+C 1 Z,DC,C
BSR R | bit [Set bitin R 1 - DAA Decimal adjust for ACC 1 C
BCR R | bit |Clear bitin R 1 - CMPAR |R Compare R with ACC 1 Z C
INCR R | d |Increase R 1 z CLRA Clear ACC 1 4
DECR R | d |Decrease R 1 z CLRR ClearR 1 4
COMR | R | d |[dest=~R 1 4 Other Instructions
Conditional Instructions NOP No operation 1 -
BTRSC | R | bit |Test bit in R, skip if clear Tor2| - SLEEP Go into Halt mode 1 /TO, /IPD
BTRSS | R | bit |Test bit in R, skip if set Tor2| - CLRWDT Clear Watch-Dog Timer 1 /TO, /IPD
INCRSZ| R | d |Increase R, skipif 0 lor2| - ENI Enable interrupt 1 -
DECRSZ | R | d |Decrease R, skip if 0 lor2| - DISI Disable interrupt 1 -
Data Transfer Instructions INT Software Interrupt 3 -
MOVAR | R Move ACC to R 1 - RET Return from subroutine 2 -
MOVR | R | d Move R 1 z RETIE Return Trom interrupt and 5 )
MOVIA | i Move immediate to ACC 1 - enable interrupt
SWAPR | R | d |Swap halves R 1 - . |Return, place immediate in
RETIA i 2 -

IOST | F Load ACC to F-page SFR 1 - ACC
IOSTR | F Move F-page SFR to ACC 1 - CALLA Call subroutine by ACC 2 -
SFUN S Load ACC to S-page SFR 1 - GOTOA unconditional branch by ACC | 2 -
SFUNR | S Move S-page SFR to ACC 1 - LCALL adr |Call subroutine(2K) 2 -
TFUN T Load ACC to T-page SFR 1 - LGOTO adr |unconditional branch(2K) 2 -
TFUNR | T Move T-page SFR to ACC 1 - FCALL adr |Call subroutine (4K) 2 -
TOMD Load ACC to TOMD 1 - FGOTO adr |unconditional branch(4K) 2 -
TOMDR Move TOMD to ACC 1 -
TABLEA Read ROM 2 -
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Table 37 Instruction Set
ACC: Accumulator.
adr: immediate address.
bit: bit address within an 8-bit register R.
C: Carry/Borrow bit

C=1, carry is occurred for addition instruction or borrow is NOT occurred for subtraction instruction.

C=0, carry is not occurred for addition instruction or borrow IS occurred for subtraction instruction.
d: Destination
If dis “0”, the result is stored in the ACC.
If d is “17, the result is stored back in register R.
DC: Digital carry flag.
dest: Destination.
F: F-page SFR, F is 0x5 ~ OxF.
i: 8-bit immediate data.
PC: Program Counter.
PCHBUF: High Byte Buffer of Program Counter.
IPD: Power down flag bit
/PD=1, after power-up or after instruction CLRWDT is executed.
/PD=0, after instruction SLEEP is executed.
Prescaler: PrescalerQ dividing rate.
R: R-page SFR, R is 0x0 ~Ox7F.
S: S-page SFR, S is 0x0 ~ 0x15.
TOMD: TOMD register.
TBHP: The high-Byte at target address in ROM.
TBHD: Store the high-Byte data at target address in ROM.
ITO: Time overflow flag bit
/TO=1, after power-up or after instruction CLRWDT or SLEEP is executed.
/TO=0, WDT timeout is occurred.
WDT: Watchdog Timer Counter.
Z: Zero flag
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ADCAR Add ACC and R with Carry ADDAR Add ACC and R
Syntax: ADCAR R,d Syntax: ADDAR R,d
Operand: 0 R 127 )
P d=01. Operand: 0 <R {127
’ d=0,1.
Operation: R +ACC + C dest Operation: ACC + R— dest
Status affected: Z, DC’ C Status affected: Z, DC, C

Description: Add the contents of ACC and
register R with Carry. If d is 0, the
result is stored in ACC. If d is 1,
the result is stored back to R.
Cycle 1
Example: ADCARR, d
before executing instruction:
ACC=0x12, R=0x34, C=1, d=1,
after executing instruction:
R=0x47, ACC=0x12, C=0.
ADCIA Add ACC and Immediate with
Carry
Syntax: ADCIA i
Operand: 0 i< 255
Operation: ACC+i+C ACC
Status affected: Z,DC, C

Description:

Cycle:
Example:

Add the contents of ACC and the
8-bit immediate data i with Carry.
The result is placed in ACC.

1

ADCIA

before executing instruction:
ACC=0x12, i=0x34, C=1,

after executing instruction:
ACC=0x47, C=0.

Description: Add the contents of ACC and R.
If d is 0, the result is stored in
ACC. Ifdis 1, the result is stored
back to R.
Cycle: 1
Example: ADDARR, d
before executing instruction:
ACC=0x12, R=0x34,C=1, d=1,
after executing instruction:
R=0x46, ACC=0x12, C=0.
ADDIA Add ACC and Immediate
Syntax: ADDIA i
Operand: 0 i< 255
Operation: ACC +i ACC
Status affected: Z,DC,C

Description:

Cycle:
Example:

Add the contents of ACC with the
8-bit immediate data i. The result
is placed in ACC.

1

ADDIA

before executing instruction:
ACC=0x12, i=0x34, C=1,

after executing instruction:
ACC=0x46, C=0.
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ANDAR AND ACC and R
Syntax: ANDAR R, d
Operand: 0 <R <127

d=0,1.
Operation: ACC & R ™ dest
Status affected: Z

Description: The content of ACC is AND’ed with
R. If d is 0, the result is stored in
ACC. If d is 1, the result is stored
back to R.
Cycle: 1
Example: ANDARR, d
before executing instruction:
ACC=0x5A, R=0xAF, d=1.
after executing instruction:
R=0x0A, ACC=0x5A, Z=0.
ANDIA AND Immediate with ACC
Syntax: ANDIA [
Operand: 0<i< 255
Operation: ACC &i —)ACC
Status affected: Z

Description:

Cycle:
Example:

The content of ACC register is
AND’ed with the 8-bit immediate
data i. The result is placed in ACC.
1

ANDIA i
before executing instruction:

NYSBEG64A
BCR Clear Bitin R
Syntax: BCR R, bit
Operand: 0 <R S 127
0 < bit 7
Operation: 0= RIbit]

Status affected:

Description: Clear the bit!" position in R.
Cycle: 1
Example: BCR R, B2
before executing instruction:
R=0x5A, B2=0x3,
after executing instruction:
R=0x52.
BSR Set Bitin R
Syntax: BSR R, bit
Operand: 0 <R <127
0 < bit £7
Operation: 1 —> R[blt]

Status affected:

Description:
Cycle:
Example:

Set the bit!" position in R.

1

BSR R, B2

before executing instruction:
R=0x5A, B2=0x2,

after executing instruction:

ACC=0x5A, i=0xAF, R=0x5E.
after executing instruction:
ACC=0x0A, Z=0.
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BTRSC Test Bit in R and Skip if Clear
Syntax: BTRSC R, bit
Operand: 0 <R < 127
0 < bit £ 7
Operation: Skip next instruction, if R[bit] = 0.

Status affected:

CALLA Call Subroutine
Syntax: CALLA

Operand: --

Operation: PC + 1= Top of Stack

Status affected:

{TBHP, ACC} ™ PC

Description: If R[bit] = 0, the next instruction
which is already fetched is
discarded and a NOP is executed
instead. Therefore it makes this
instruction a two-cycle instruction.

Cycle: 1 or 2(skip)

Example: BTRSCR, B2

Instruction1
Instruction2

before executing instruction:
R=0x5A, B2=0x2,

after executing instruction:
because R[B2]=0, instruction1
will not be executed, the program
will start execute instruction from
instruction2.

BTRSS Test Bit in R and Skip if Set

Syntax: BTRSS R, bit

Operand: 0 <R < 127
0 < bit 7

Operation: Skip next instruction, if R[bit] = 1.

Status affected:

Description:

Cycle:
Example:

If R[bit] = 1, the next instruction
which is already fetched is
discarded and a NOP is executed
instead. Therefore it makes this
instruction a two-cycle instruction.

1 or 2(skip)

BTRSS R, B2
Instruction2
Instruction3

before executing instruction:
R=0x5A, B2=0x3,

after executing instruction:
because R[B2]=1, instruction2
will not be executed, the program
will start execute instruction from
instruction3.

Description: The return address (PC + 1) is
pushed onto top of Stack. The
contents of TBHP[2:0] is loaded
into PC[10:8] and ACC is loaded
into PC[7:0].

Cycle: 2

Example: CALLA
before executing instruction:

TBHP=0x02, ACC=0x34. PC=A0.
Stack pointer=1.
after executing instruction:
PC=0x234, Stack[1]=A0+1, Stack
pointer=2
CLRA Clear ACC
Syntax: CLRA
Operand: -
Operation: 00h —> ACC
1722
Status affected: Z

Description:
Cycle:
Example:

ACC is clear and Z is set to 1.
1

CLRA

before executing instruction:
ACC=0x55, Z=0.

after executing instruction:
ACC=0x00, Z=1.

Ver. 1.0 2022/06/30



(\\) Nyquest NY8BEG4A
CLRR Clear R COMR Complement R
Syntax: CLRR R Syntax: COMR R,d
Operand: 0 <R <127 Operand: 0 <R <127
Operation: 00h R d=0,1.
127 Operation: ~R > dest
Status affected: Z Status affected: Z

Description: The content of R is clear and Z is
setto 1.
Cycle: 1
Example: CLRRR
before executing instruction:
R=0x55, Z=0.
after executing instruction:
R=0x00, Z=1.
CLRWDT Clear Watch-Dog Timer
Syntax: CLRWDT
Operand: --
Operation: 00h —> WDT.
00h — WDT prescaler
1—/TO
1—/PD
Status affected: /TO, /PD
Description: Executing CLRWDT will reset
WDT, Prescaler0 if it is assigned to
WDT. Moreover, status bits /TO
and /PD will be set to 1.
Cycle: 1
Example: CLRWDT

before executing instruction:
/TO=0

after executing instruction:
ITO=1

Description: The content of R is complemented.
If d is O, the result is stored in ACC.
If d is 1, the result is stored back to
R.
Cycle: 1
Example: COMR, d
before executing instruction:
R=0xA6, d=1, Z=0.
after executing instruction:
R=0x59, Z=0.
CMPAR Compare ACC and R
Syntax: CMPAR R
Operand: 0 <R <127
Operation: R - ACC ~ (No restore)
Status affected: Z,C
Description: Compare ACC and R by
subtracting ACC from R with 2’s
complement representation. The
content of ACC and R is not
changed.
Cycle: 1
Example: CMPAR R

before executing instruction:
R=0x34, ACC=12, Z=0, C=0.

after executing instruction:
R=0x34, ACC=12, Z=0, C=1.
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DAA Convert ACC Data Format from DECRSZ Decrease R, Skip if 0
Hexadecimal to Decimal
Syntax: DAA Syntax: DECRSZ R, d
Operand: - Operand: 0 <R <127
Operation: ACC(hex) _)ACC(dec) d=0,1.
Status affected: C Operation: R-1"dest,
Description: Convert ACC data format from Skip if result = 0
hexadecimal to decimal after Status affected:  --
addition operation and restore
result to ACC. DAA instruction Description: Decrease R first. If d is 0, the
must be placed immediately after result is stored in ACC. If d is 1,
addition operation if decimal format the result is stored back to R.
is required. Please note that If result is 0, the next instruction
interrupt should be disabled before which is already fetched is
addition instruction and enabled discarded and a NOP is executed
after DAA instruction to avoid instead. Therefore it makes this
unexpected result. instruction a two-cycle instruction.
Cycle: 1 Cycle: 1 or 2(skip)
Example: DISI .
ADDAR R.d Example: DECRS; R, d
DAA instruction2
ENI instruction3
I . before executing instruction:
before executing instruction: R=0x1 d=1 7=0
ACC=0x28, R=0x25, d=0. oL
o o after executing instruction:
after executing instruction: _ _ . . .
ACC=0x53. C=0 R=0x0, Z=1, and instruction will
=93, L=U. skip  instruction2  execution
because the operation result is
zero.
DECR Decrease R DISI Disable Interrupt Globally
Syntax: DECR R,d Syntax: DISI
Operand: 0 <R <127 Operand: --
_ d=0,1. Operation: Disable Interrupt, 0 — GIE
Operation: R -1 dest Status affected: --
Status affected: Z Description: GIE is clear to 0 in order to disable
Description: Decrease R. If d is 0, the result is all interrupt requests.
stored in ACC. If d is 1, the result Cvcle: 1
is stored back to R. ycle.
_ Example: DISI
Cycle: 1 before executing instruction:
Example: DECRR, d GIE=1,

before executing instruction:
R=0x01, d=1, Z=0.

after executing instruction:
R=0x00, Z=1.

After executing instruction:
GIE=0.
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ENI Enable Interrupt Globally FGOTO Unconditional Branch

Syntax: ENI Syntax: FGOTO adr

Operand: -- Operand: 0 < adr < 4095

Operation: Enable Interrupt, 1 — GIE Operation: adr = PC[11:0].

Status affected:

Status affected:

Description: GIE is set to 1 in order to enable all
interrupt requests. Description: LGOTO is an unconditional branch
instruction. The 12-bit immediate
Cycle: 1 address adr is loaded into
Example: ENI PC[11:0].
before executing instruction: Cycle: 2
GIE=0, _ Example: FGOTO Level
After executing instruction: before executing instruction:
GIE=1. PC=A0.
after executing instruction:
PC=address of Level.
FCALL Call Subroutine GOTOA Unconditional Branch
Syntax: FCALL  adr Syntax: GOTOA
Operand: 0 < adr € 4095 Operand: --
Operation: PC + 1= Top of Stack, Operation: {TBHP, ACC}  PC

adr — PC[11:0]

Status affected:

Status affected: -- Description: GOTOA is an unconditional branch
L ) instruction. The content of
Description: The return address (PC + 1) is TBHP[2:0] is loaded into PC[10:8]
pushed onto top of Stack. The and ACC is loaded into PC[7:0].
12-bit immediate address adr is
loaded into PC[11:0]. Cycle: 2
Cycle: 2 Example: GOTOA
. before executing instruction:
Example: FCALLSUB PC=A0. TBHP=0x02,
before executing instruction: ACC=0x34.
PC=A0. St,aCk, Ievel=1 after executing instruction:
after executing instruction: PC=0x234
PC=address of SUB, Stack[1]=
AO+1, Stack pointer =2.
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INCR Increase R
Syntax: INCR R, d
Operand: 0 <R <127

d=0,1.
Operation: R + 1 dest.
Status affected: Z

Description: Increase R. If d is 0, the result is
stored in ACC. If d is 1, the result
is stored back to R.
Cycle: 1
Example: INCRR, d
before executing instruction:
R=0xFF, d=1, Z=0.
after executing instruction:
R=0x00, Z=1.
INCRSZ Increase R, Skip if 0
Syntax: INCRSZ R,d
Operand: 0 <R < 127
d=0,1.
Operation: R + 1 dest,

Status affected:

Description:

Cycle:
Example:

Skip if result = 0

Increase R first. If d is 0, the result
is stored in ACC. If d is 1, the result
is stored back to R.

If result is 0, the next instruction
which is already fetched s
discarded and a NOP is executed
instead. Therefore it makes this
instruction a two-cycle instruction.

1 or 2(skip)

INCRSZ R, d
instruction2,
instruction3.

before executing instruction:
R=0xFF, d=1, Z=0.

after executing instruction:
R=0x00, Z=1. And the program
will skip instruction2 execution
because the operation result is
zero.

INT Software Interrupt

Syntax: INT

Operand: --

Operation: PC + 17 Top of Stack,
001h 7 PC

Status affected: -

Description: Software interrupt. First, return
address (PC + 1) is pushed onto
the Stack. The address 0x001 is
loaded into PC[10:0].

Cycle: 3

Example: INT
before executing instruction:

PC=address of INT code
after executing instruction:
PC=0x01

IORAR OR ACC with R

Syntax: IORAR R, d

Operand: 0<¢R S 127
d=0,1.

Operation: ACC | R~ dest

Status affected: Z

Description:

Cycle:
Example:

ORACC with R. If d is 0, the result
is stored in ACC. If d is 1, the
result is stored back to R.

1

IORARR, d

before executing instruction:
R=0x50, ACC=0xAA, d=1, Z=0.

after executing instruction:
R=0xFA, ACC=0xAA, Z=0.

135

Ver. 1.0 2022/06/30



(\) Nyquest NY8BEG4A
IORIA OR Immediate with ACC IOSTR Move F-page SFR to ACC

Syntax: IORIA [ Syntax: IOSTR F

Operand: 0<i< 255 Operand: 5 <F <15

Operation: ACC |i—>ACC Operation: F-page SFR — ACC

Status affected: Z Status affected: -

Description: OR ACC with 8-bit immediate data
i. The result is stored in ACC.
Cycle: 1
Example: IORIA
before executing instruction:
i=0x50, ACC=0xAA, Z=0.
after executing instruction:
ACC=0xFA, Z=0.
IOST Load F-page SFR from ACC
Syntax: I0OST F
Operand: 5 <EF <15
Operation: ACC — F-page SFR

Status affected:

Description:

Cycle:
Example:

F-page SFR F is loaded by content
of ACC.

1

IOST F

before executing instruction:
F=0x55, ACC=0xAA.

after executing instruction:
F=0xAA, ACC=0xAA.

Description: Move F-page SFR F to ACC.
Cycle: 1
Example: IOSTR F
before executing instruction:
F=0x55, ACC=0xAA.
after executing instruction:
F=0x55, ACC=0x55.
LCALL Call Subroutine
Syntax: LCALL adr
Operand: 0 < adr € 2047
Operation: PC + 1 Top of Stack,

Status affected:
Description:

Cycle:
Example:

LGOTO

adr — PC[10:0]

The return address (PC + 1) is
pushed onto top of Stack. The
11-bit immediate address adr is
loaded into PC[10:0].

2

LCALL SuUB

before executing instruction:
PC=A0. Stack level=1

after executing instruction:
PC=address of SUB, Stack[1]=
AO+1, Stack pointer =2.

Unconditional Branch

Syntax:

LGOTO adr
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LGOTO Unconditional Branch
Operand: 0 < adr € 2047
Operation: adr — PC[10:0].

Status affected:

Description: LGOTO is an unconditional branch
instruction. The 11-bit immediate
address adr is loaded into
PC[10:0].

Cycle: 2

Example: LGOTO Level
before executing instruction:

PC=A0.
after executing instruction:
PC=address of Level.

MOVAR Move ACC to R

Syntax: MOVAR R

Operand: 0 <R < 127

Operation: ACC R

Status affected:

Description:
Cycle:
Example:

Move content of ACC to R.
1

MOVAR R

before executing instruction:
R=0x55, ACC=0xAA.

after executing instruction:
R=0xAA, ACC=0xAA.

MOVIA Move Immediate to ACC
Syntax: MOVIA i

Operand: 0<i< 255

Operation: i— ACC

Status affected:

Description: The content of ACC is loaded with
8-bit immediate data i.
Cycle: 1
Example: MOVIA
before executing instruction:
i=0x55, ACC=0xAA.
after executing instruction:
ACC=0x55.
MOVR Move R to ACC or R
Syntax: MOVR R, d
Operand: 0 <R <127
d=0,1.
Operation: R~ dest
Status affected: Z

Description:

Cycle:
Example:

The content of R is move to
destination. If d is 0, destination is
ACC. If dis 1, destination is R and
it can be used to check whether R
is zero according to status flag Z
after execution.

1

MOVRR, d

before executing instruction:
R=0x0, ACC=0xAA, Z=0, d=0.

after executing instruction:
R=0x0, ACC=0x00, Z=1.
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NOP No Operation
Syntax: NOP
Operand: --

Operation: No operation.

Status affected:

Description: No operation.
Cycle: 1
Example: NOP
before executing instruction:
PC=A0
after executing instruction:
PC=A0+1
RETIE Return from Interrupt and
Enable Interrupt Globally
Syntax: RETIE
Operand: --
Operation: Top of Stack — PC
17 GIE

Status affected:

Description:

Cycle:
Example:

The PC is loaded from top of Stack
as return address and GIE is set to
1.

2

RETIE

before executing instruction:
GIE=0, Stack level=2.

after executing instruction:
GIE=1, PC=Stack[2], Stack
pointer=1.

RETIA Return with Data in ACC
Syntax: RETIA i
Operand: 0<i< 255
Operation: i~ ACC
Top of Stack — PC
Status affected: -
Description: ACC is loaded with 8-bit
immediate data i and PC is loaded
from top of Stack as return
address.
Cycle: 2
Example: RETIA
before executing instruction:
Stack pointer =2. i=0x55,
ACC=0xAA.

after executing instruction:
PC=Stack[2], Stack pointer =1.
ACC=0x55.

RET Return from Subroutine

Syntax: RET

Operand: --

Operation: Top of Stack —> PC

Status affected:

Description:

Cycle:
Example:

PC is loaded from top of Stack as
return address.

2

RET

before executing instruction:
Stack level=2.

after executing instruction:
PC=Stack[2], Stack level=1.
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RLR Rotate Left R Through Carry
Syntax: RLR R, d
Operand: 0 <R < 127
d=0,1.
Operation: C — dest[0], R[7] > C,

R[6:0] — dest[7:1]

NYSBEG64A
SBCAR Subtract ACC and Carry from R
Syntax: SBCAR R,d
Operand: 0 <R <127
d=0,1.
Operation: R+ (~ACC)+C — dest
Status affected: Z,DC, C

Description: Subtract ACC and Carry from R
with 2’s complement
representation. If d is 0, the result
b7 \ b6 \ bs \ b4 \ b3 \ b2 \ bl \ b0 \% is placed in ACC. If d is 1, the
result is stored back to R.
Status affected: C Cycle: 1
Description: The content of R is rotated one bit .
to the left through flag Carry. If d is Example: SBCARR, d o .
0, the result is placed in ACC. If d (a) before executing instruction:
is 1, the result is stored back to R. R=0x05, ACC=0x06, d=1,
C=0,
Cycle: 1 after executing instruction:
Example: RLR R, d R=0xFE, C=0. (-2)
before executing instruction: (b) before executing instruction:
R=0xA5, d=1, C=0. R=0x05, ACC=0x06, d=1,
after executing instruction: C=1,
R=0x4A, C=1. after executing instruction:
R=0xFF, C=0. (-1)
(c) before executing instruction:
R=0x06, ACC=0x05, d=1,
RRR Rotate Right R Through Carry C=0,
. fter executing instruction:
Syntax: RRR R, d a
yntax R=0x00, C=1. (-0), Z=1.
Operand: 0 <R ¢ 127 (d) before executing instruction:
d=0,1. R=0x06, ACC=0x05, d=1,
Operation: C ™ dest[7], R[7:1] — dest[6:0], =1,
N after executing instruction:
R[0]”C R=0x1, C=1. (+1)
R
[ b7 [ b6 [ bs | b4 [ b3 [ b2 | b1 [ b0 |
Status affected: C
Description: The content of R is rotated one bit to
the right through flag Carry. If d is 0,
the result is placed in ACC. If d is 1,
the result is stored back to R.
Cycle: 1
Example: RRR R, d
before executing instruction:
R=0xA5, d=1, C=0.
after executing instruction:
R=0x52, C=1.
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SBCIA Subtract ACC and Carry from SFUNR Move S-page SFR to ACC
Immediate
Syntax: SBCIA [ Syntax: SFUNR S
Operand: 0<i< 255 Operand: 0<s <21
Operation: i + (~ACC) + C — dest Operation: S-page SFR ™ ACC
Status affected: Z, DC, C Status affected:  --
Description: Subtract ACC and Carry from 8-bit Description: Move S-page SFR S to ACC.
immediate data i with 2’s Cycle: 1
complement representation. The
result is placed in ACC. Example: SFUNR S
before executing instruction:
Cycle: 1 S=0x55, ACC=0xAA.
Example: SBCIA after executing instruction:
(a) before executing instruction: S=0x55, ACC=0x55.
i=0x05, ACC=0x06, C=0,
after executing instruction:
ACC=0xFE, C=0. (-2)
(b) before executing instruction:
i=0x05, ACC=0x06, C=1,
after executing instruction:
ACC=0xFF, C=0. (-1)
(c) before executing instruction:
i=0x06, ACC=0x05, C=0,
after executing instruction:
ACC=0x00, C=1. (-0), Z=1.
(d) before executing instruction:
I=0x06, ACC=0x05, C=1, SLEEP Enter Halt Mode
after executing instruction:
ACC=0x1, C=1. (+1) Syntax: SLEEP
Operand: -
Operation: 00h —> WDT
00h —”WDT prescaler
SFUN Load S SFR f ACC 1720
oad S-page rom
pag 0 /PD
Syntax: SFUN S Status affected: /TO, /PD
Operand: 0<s < 21 Description: WDT and Prescaler0 are clear to
0 tion: 0. /TO is set to 1 and /PD is clear
peration: ACC — S-page SFR to 0.
Status affected: - IC enter Halt mode.
Description: S-page SFR S is loaded by content Cycle: 1
of ACC. Example: SLEEP
Cycle: 1 before executing instruction:
Example: SFUN S f/tPD=1’ /Tf.):O.' truction:
before executing instruction: a /SrD‘i)(()e‘;_Lll_ én_g1|ns ruction:
S=0x55, ACC=0xAA. 0 o
after executing instruction:
S=0xAA, ACC=0xAA.
140 Ver. 1.0 2022/06/30



(\\) Nyquest

SUBAR Subtract ACC from R

Syntax: SUBAR R,d

Operand: 0 <R < 127
d=0,1.

Operation: R — ACC — dest

Status affected: Z,DC,C

Description: Subtract ACC from R with 2’s
complement representation. If d is
0, the result is placed in ACC. If d
is 1, the result is stored back to R.
Cycle: 1
Example: SUBAR R,d
(a) before executing instruction:
R=0x05, ACC=0x06, d=1,
after executing instruction:
R=0xFF, C=0. (-1)
(b) before executing instruction:
R=0x06, ACC=0x05, d=1,
after executing instruction:
R=0x01, C=1. (+1)
SUBIA Subtract ACC from Immediate
Syntax: SUBIA [
Operand: 0f<i< 255
Operation: i—ACC —)ACC
Status affected: Z,DC, C
Description: Subtract ACC from 8-bit immediate
data i with 2's complement
representation. The result is placed
in ACC.
Cycle: 1
Example: SUBIAI

(a) before executing instruction:
i=0x05, ACC=0x06.
after executing instruction:
ACC=0xFF, C=0. (-1)
(b) before executing instruction:
i=0x06, ACC=0x05, d=1,
after executing instruction:
ACC=0x01, C=1. (+1)

NYSBEG64A
SWAPR Swap High/Low Nibble in R
Syntax: SWAPR R, d
Operand: 0 <R S 127
d=0,1.
Operation: R[3:0] — dest[7:4].
R[7:4] ~ dest[3:0]

Status affected:

Description: The high nibble and low nibble of
R is exchanged. If d is 0, the result
is placed in ACC. If d is 1, the
result is stored back to R.

Cycle: 1

Example: SWAPRR, d
before executing instruction:

R=0xA5, d=1.
after executing instruction:
R=0x5A.

TABLEA Read ROM data

Syntax: TABLEA

Operand: -

Operation: ROM data{ TBHP, ACC } [7:0]

Status affected:

Description:

Cycle:

Example:

— ACC
ROM data{TBHP, ACC}

— TBHD.

[13:8]

The 8 least significant bits of ROM
pointed by {TBHP[2:0], ACC} is
placed to ACC.

The 6 most significant bits of ROM
pointed by {TBHP[2:0], ACC} is
placed to TBHDI[5:0].

2

TABLEA

before executing instruction:
TBHP=0x02, CC=0x34.
TBHD=0x01.
ROM data[0x234]= 0x35AA

after executing instruction:
TBHD=0x35, ACC=0xAA.
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TFUN Load T-page SFR from ACC
Syntax: TFUN T

Operand: 0<T<14

Operation: ACC ™ T-page SFR

Status affected:

Description: T-page SFR T is loaded by content
of ACC.
Cycle: 1
Example: TFUNT
before executing instruction:
T=0x55, ACC=0xAA.
after executing instruction:
T=0xAA, ACC=0xAA.
TFUNR Move T-page SFR to ACC
Syntax: TFUNR T
Operand: 0<T¢< 14
Operation: T-page SFR —> ACC

Status affected:

Description:
Cycle:
Example:

Move T-page SFR T to ACC.
1

TFUNRT

before executing instruction:
T=0x55, ACC=0xAA.

after executing instruction:
T=0x55, ACC=0x55.

TOMD Load ACC to TOMD
Syntax: TOMD

Operand: --

Operation: ACC — TOMD

Status affected:

Description: The content of TOMD is loaded by
ACC.
Cycle: 1
Example: TOMD
before executing instruction:
TOMD=0x55, ACC=0xAA.
after executing instruction:
TOMD=0xAA.
TOMDR Move TOMD to ACC
Syntax: TOMDR
Operand: --
Operation: TOMD — ACC

Status affected:

Description:
Cycle:
Example:

Move the content of TOMD to ACC.

1

TOMDR

before executing instruction
TOMD=0x55, ACC=0xAA.

after executing instruction
ACC=0x55.
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XORAR Exclusive-OR ACC with R
Syntax: XORAR R,d
Operand: 0 <R <127

d=0,1.
Operation: ACC €@ R dest
Status affected: Z
Description: Exclusive-OR ACC with R. If d is 0,
the result is placed in ACC. If d is
1, the result is stored back to R.
Cycle: 1
Example: XORARR, d
before executing instruction:
R=0xA5, ACC=0xFO0, d=1.
after executing instruction:
R=0x55.
XORIA Exclusive-OR Immediate with
ACC
Syntax: XORIA i
Operand: 0<i< 255
Operation: ACC &P I—)ACC
Status affected: Z
Description: Exclusive-OR ACC with 8-bit
immediate data i. The result is
stored in ACC.
Cycle: 1
Example: XORIA i
before executing instruction:
i=0xA5, ACC=0xFO.
after executing instruction:
ACC=0x55.
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5. Configuration Words
Item Name Options
High Oscillator Frequency 1. 1_HRC 2. E_HXT 3. EXT
2 Low Oscillator Frequency 1. L LRC 2. E_LXT
1. 1MHz 2. 2MHz 3. 4MHz
3 High IRC Frequency 4 8MHz 5. 16MHz 6. 20MHz
1. 6MHz< Frosc =8MHz 2. 8MHz< Fuosc =10MHz
4 High Crystal Oscillator 3. 10MHz< Frosc =12MHz 4. 12MHz< Fhosc =16MHz
5. 16MHz< Frosc =20MHz
5 Instruction Clock 1. 2 oscillator period 2. 4 oscillator period
5 WDT 1. Watchdog Enable (Software control)
2. Watchdog Disable (Always disable)
7 WDT Event 1. Watchdog Reset 2. Watchdog Interrupt
8 Timer0 Source 1. EX_CKIO 2. Low Oscillator (I_LRC/E_LXT)
9 PA.5 1. PASis|/O 2. PAS5isreset
10 PA.7 1. PA7isl/O 2. PA.7 is instruction clock output
11 IR Output Pin 1. PB1 2. PA3
12 Startup Time 1. 140us 2. 4.5ms 3. 18ms 4. 72ms 5. 288ms
13 WDT Time Base 1. 3.5ms 2. 15ms 3. 60ms 4. 250ms
14 Noise Filter (High_EFT) 1. Enable Disable
o | o setn e
16 | LVR Volisge o 2 7 aov 8 AW o a6y 10.4ev
17 VDD Voltage 1. 3.0V 2. 45V 3. 5.0V
18 PWM1 Output Pin 1. PB1 2. PB4
19 PWM2 Output Pin 1. PB3 2. PB5
20 PWM3 Output Pin 1. PA2 2. PA7
21 Sink current type 1. Normal 2. Large 3. Constant
22 Comparator Input pin select | 1. Enable 2. Disable
23 Read Output Data 1. 1/OPort 2. Register
24 E_LXT Backup Control 1. Auto Off 2. Register Off
25 EX_CKIO to Inst. Clock 1. Sync 2. Async
26 Startup Clock 1. Fast (I_HRC/E_HXT/E_XT) 2. Slow (I_LRC/E_LXT)
27 Input High Voltage (Vin) 1. 0.7vDD 2. 0.5VDD
28 Input Low Voltage (VL) 1. 0.3vDD 2. 0.2vDD
29 VREFH Pin 1. PAO 2. PB1
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Item Name Options
30 INTO Input Pin 1. PB5 2. PA4
31 INT1 Input Pin 1. PB1 2. PA3
32 INT2 Input Pin 1. Disable 2. PA5
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6. Electrical Characteristics
6.1 Absolute Maximum Rating
Symbol Parameter Rated Value Unit
Vop - Vss | Supply voltage -0.5~+6.0 \%
ViN Input voltage Vss-0.3V ~ Vpp+0.3 \%
Tor Operating Temperature -40 ~ +85 °C
Tst Storage Temperature -40 ~ +125 °C

6.2 DC Characteristics

(All refer Finst=Fnosc/4, Fhosc=16MHz@I_HRC, WDT enabled, ambient temperature Ta=25°C unless

otherwise specified.)

Symbol Parameter Voo | Min. | Typ. | Max. | Unit Condition
3.3 Finst=16MHz @ |_HRC/2
2.4 Finst=20MHz @ |_HRC/4
Vbp Operating voltage -- 2.2 -- 5.5 Vv Fnst= 8MHz @l_HRC/2
2.0 Fnst= 4MHz @ |_HRC/2
2.0 Finst= 32KHz @ |_LRC/2
5V | 40 | - -
s 24 - T -1 V |RSTb(08 Vo)
v Inout hiah voltage 221 32 | = - v | Allother /0 pins, EX_CKIO/1, INT0/1/2
" puthighvollage 51 | = | = CMOS option (0.7 Vo)
5V | 25 | - - v | Allother /O pins, EX_CKIO/1
3V 15 - - TTL option (0.5 Vbb)
5V - -- 1.0
Vv RSTb (0.2 V
v | - | - [ o6 (02 Vo)
Vv Inout low voltage 2"~ ~ | 15 | |, |Allotherl/O pins, EX_CKIO/1, INTO/1/2
* P % I'av | = | — [ oo CMOS option (0.3 Voo)
V.| - - 1.0 v | All other /O pins, EX_CKIO/1
3V - - 0.6 TTL option (0.2 Vop)
| Output high current | 5V - 1.7 - mA Vor=4.0V
o (Small Current) | 3v | — | 09 | - Von=2.0V
| Output high current | 9V 16.7 Von=4.0V
OH (Normal Current) 3V 97 Von=2.0V
Output low current | SV - 7.2 - _
lou (Small current) 3V - 4.0 - mA | Vor=1.0V
Output low current | SV - | 247 | - _
lou (Normal current) 3V —- | 146 | -- mA | Vor=1.0V
Output low current | 5V - 50 - _
lo (Large current) 3V - |35 | - mA | Vor=1.0V
- — mA
) Normal Mode
lop Operating current
sV | - ~ | mA |
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Symbol Parameter Vop | Min. | Typ. | Max. | Unit Condition
3V | - -
V | - 232 - A | Frosc=20MHz @ |_HRC/4 & E_HXT/4
m = z
3V ~ 131 _ HOSC _ _
SV | = 129 ] = | A | Fuosc=16MHz @ |_HRC/2 & E_HXT/2
3V ~ 165 _ HOSC _ _
SV | = 1199 ] = | A | Fuosc=16MHz @ |_HRC/4 & E_HXT/4
3V ~ 11 _ HOSC _ _
V| = 81 =} A | Frosc=8MHz @ |_HRC/2 & E_HXT/2
3\/ ~ 099 _ HOSC | !
SV | = (1221 = | A | Frosc=8MHz @ |_HRC/4 & E_HXT/4
v - 071 — HosC _ _
V| = ML = b A | Frosc=4MHz @ I_HRC/2 & E_XT/2
3\/ ~ 066 _ HOSC | -
SV | = [98 = | A | Frosc=4MHz @ |_HRC/4 & E_XT/4
= z
v - 0.52 - HOSC _ _
OV | = J081] = | A | Fuose=IMHz @ | HRC/2 & E_XT/2
= z
3\/ — 041 — HOSC | ¢
SV | = 19581 = | A | Frose=1MHz @ |_HRC/4 & E_XT/4
= z
3\/ — 037 — HOSC | ¢
Slow Mode
5V - 8.0 - UA Frosc disabled,
v | - | 60 | - FLosc=32KHz @ |_LRC/2 & E_LXT/2
5V - 5.3 - UA Frosc disabled,
v |~ | 43 | - FLosc=32KHz @ |_LRC/4 & E_LXT/4
5V -- 2.7 -- Standby mode, Frosc disabled,
IsTe Standby current | — & UA | F ~3oKHz @ | LRC/A
5V - -- 0.5 :
uA | Halt mode, WDT disabled.
I Halt current 3V — —~ 02
HALT 5V _ _ 50
uA | Halt mode, WDT enabled.
3V - - 3.0
5. | - | 50 - . . :
3V 90 KQ | Pull-High resistor (Without PA5)
ReH Pull-High resistor
5. | - | 80 - . .
KQ | Pull-High resistor (PA5)
3V | - | 80 -
_ 5. | - | 50 - .
ReL Pull-Low resistor KQ | Pull-Low resistor
3V | —- | 90 -
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6.3 Comparator / LVD Characteristics

(Vop=5V, Vss=0V, Ta=25°C unless otherwise specified.)

Symbol Parameter Min. | Typ. | Max. | Unit Condition
Vivr | Comparator input voltage range 0 -- 5 \Y Frosc=1MHz
Teno | Comparator enable to output valid -- 20 -- ms | Frosc=1MHz

Ico Operating current of comparator -- 250 -- UA | Frosc=1MHz, P2V mode

lLvp Operating current of LVD -- 300 -- UA | Frosc=1MHz, LVD=4.3V

Ewo | LVD voltage error -- -- 3 % Frosc=1MHz, LVD=4.3V
6.4 ADC Characteristics

(Vop=5V, Vss=0V, Ta=25°C unless otherwise specified.)

Symbol Parameter Min. Typ. | Max. Unit Condition
Vrern | VREFH input voltage 2V -- Vop Ext. reference voltage
Vrers | Int. 4V reference voltage, Vopo=5V 3.95 4 4.05
Vrers | Int. 3V reference voltage, Vopo=5V 2.95 3 3.05 \%

Vrerz | Int. 2V reference voltage, Voo=5V 1.95 2 2.05 \%
VRer Int. Vop reference voltage, Vop=5V -- Vbp -- \
Internal reference supply voltage VrRer+0.5| -- -- \% Minimum supply voltage
ADC analog input voltage 0 -- VREFH \%
: Ready to start convert
ADC enable time 256 -- -- us after set ADENB="1".
lorancy | ADC current consumption - 0.3 - mA

ADCLK |ADC Clock Frequency -- -- ™ Hz

ADCYCLE | ADC Conversion Cycle Time 16 -- 1/ADCLK| SHCLK=2 ADC clock
ADCsample | ADC Sampling Rate - - 125 K/sec | Voo=5V

DNL Differential Nonlinearity 11 -- -- LSB

, , Vpp=5.0V, AVREFH=5V,
+ _— _—
INL Integral Nonlinearity 12 LSB FADSMP=62 5K
NMC |No Missing Code 10 11 12 Bits
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6.5 Characteristic Graph

6.5.1 Frequency vs. Vpp of I_HRC and I_LRC
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6.5.2 Frequency vs. Temperature of |_HRC and I_LRC
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6.5.5 Low Dropout Regulator vs. Vpp
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6.5.6 Low Dropout Regulator vs. Temperature
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6.5.7 Pull High Resistor vs. Vpp
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6.5.8 Pull High Resistor vs. Temperature
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6.5.9 Vw/ViLvs. Vpp
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6.5.10 Viu/ViL vs. Temperature
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6.6 Recommended Operating Voltage
Recommended Operating Voltage (Temperature range: -40°C ~ +85°C)
Frequency Min. Voltage Max. Voltage LVR: default (25°C) 5123 RO 2
(-40°C ~ +85°C)
16M/2T 3.3V 5.5V 3.6V 3.6V
20M/4T 2.4V 5.5V 2.7V 3.0V
16M/4T 2.2V 5.5V 2.4V 2.7V
8M/2T 2.2V 5.5V 2.4V 2.7V
=6M/(2T or 4T) 2.0V 5.5V 2.2V 2.4V
6.7 LVR vs. Temperature
4.5
3 GV
4
D 3 3V
3.5 o 3.0V
_ 3 ——2.TV
£
x 29 7 AV
2 ) o —a
g——fa- g0 —p -2
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.'_q———_._ B
1 O 1.8V
-40 -25 0 25 50 75 100 125
g G\
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6.8 LVD vs. Temperature
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7. Package Dimension
7.1 16-Pin Plastic SOP (150 mil)
o N0 G O00AD
J _] 41 4 # :_1 4 L L ” INCHES MILLIMETERS
e S| wN]TYP]MAx MINITYP]MAX
A B A 0.236 BSC 6.00BSC
1 8] 2} 0.154 BSC 390BSC
H - -
N EEEELLE cJovre] - Jotm[oxi] - [ost
*C.*"' c' 0.390BSC 990BSC
D |0.065 0.069( 164| - | 175
o E 0.050BSC 1.27BSC
| biH | F |0.004 0.010{ 010 - [025
a G |0.016 0050|040 | - |127
H |0.004 00101 010| - |025
a - - scl - - BG
Note: For 16-Pin SOP, 50 units per tube.
7.2 20-Pin Plastic SOP (300 mil)
MILLIMETER i
SYMBOL
X MIN NOM MAX
| R . ] A R
' : | -r A2 225 | 2.30 | 235
A3 0.97 | 1.02 1.07
o ; b 0.35 — 0.43
HHHHEH IHHH— bl .34 | 0.37 | 0.40
c 025 | _ | 029
El E ol ﬂ,24 025 0.26
o D 12.70 | 12.80] 12,90
- E 10.10| 10.30| 10.50
L [lj__llj _H_u_:H H;H;,H i - El 7.40 | 7.50 | 7.60
127BSC
L 070 | _ [ 100
L 1.40REF
Note: For 20-Pin SOP, 35 units per tube. ? o [~ [ =
8. Ordering Information
P/N Package Type Pin Count | Package Width Shipping
NY8BEG64AS16 SOP 16 150 mil Tube: 50 pcs per Tube
NY8BEG64AS20 SOP 20 300 mil Tube: 35 pcs per Tube.
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