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NYBLOS0A
1. kAt

NYBLOS0A FmhAE 8 firyt 65C02 ffZEdilas i iILCDBRENAIZ S fEThAE - =4H8fiLyT timer / counter » 32 1R

/O - LCD SBE B ThRERI S IIRE 241 » B ERIZ S EHITIRE

BE TR tE3EE - WEEE RIS - HALRI(E S E P mE T - A s i IR R - RERURE
HEEE ADPCM GRCEELE » #BEHREER A LIE] 16KHz@4AMHz » A7 825 B - il DIHRGS dnE 1R 5 16
JEC - NYBLOSOASE L = KB Ly & e i 53X - — T2 1007 e yeDACH ! » 55— /2 9 fiLyTPWM Bt -

NY8LOS0AFZ{{L4:m7E » 87 TLFELADCINAE - & SHILS IRV R = ITE -

MCU % CISC Zif S 4R RIHEHI DL SR B2 20T E A - BhoMIGFR 27 T{Ef={ Slow mode, Standby
mode J Halt mode (Sleep Mode) 2R/ D IhEE -

2. ThHE

o TEMNTIFERRIE @ 2.0V~-5.5V @ System clock < 4MHz ; 3.0V~5.5V @ System clock < 8MHz -
e 128K-Byte ROM » f2{fIE 4L -
e 320-Byte RAM -
e LCD %i#{ (COMx SEG) : 12 x 55 -
e 32GPIO - Hrf 22 fif1 LCD SEG A -
o EENGARIRZ © A &RNFEE O] B R S AR
> =i#iR%Z: 10SC8M / 10SC4M / 10SC2M / I0SC500K -
> (KRS 10SC32K / XTAL32K -
o NEEEEIRZGEE(+- 1.5%) -
o UfE TRiE{AIARE ERD DIFE
» Normal mode ~ Slow mode - Standby mode }; Halt mode -
e Normal mode T~ CPU clock #fEa/f2 1L :
A E By iR 1/1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 -
e 34H 8 fizyr Timer » A[JEMEEE HE ~ SHE RFC 5 EH] -
o HEARZE LCD HUR
» 1/2, 1/3, 1/4 bias -
> 1/4,1/5, 1/6, 1/8, 1/9, 1/10, 1/11, 1/12 duty -
e [N Charge pump HEE(fEfE LCD BUR -
e COM & SEG w]#:5E % LED sink / drive IhgE
e LCD Z#% Matrix key IJAE - input & output 4 E A FELHRE FEE

e Serial peripheral interface (SPI) Master mode w]{£H{ SPI 7T4 -
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o EL SRENIIAE - IR ESFAGZELE -

e RFC IhAE @ ATFHIRE ~ REEHIE -

o SEELYZARREE > (RHE MU E B IR, Watch-dog reset B4 5 BINAE K external reset pin 4N EEH -
o HME(EAY I/Os 3% 7E * floating & A ~ pull-low #if A ~ CMOS #t ~ open-drain i} »

o ATHMRBEUK IR AT HUEREE - [EIRFHEOR 2 Akt i) DRI S R 24 -

o BEREITHREILA 3 MHiE - HHiE O/1 {EEHH - M 2 AIFEIGE S - ATA A ] DURRSREIL -

o =E'E 4-bit ADPCM &REENE -

i}

o IO T E HEPW M tH A11067 JTLDAC & A i
o AHIH, SB{LIUKE LML INAE(ADC)

o 8 fHPEMHA -

o 16 [ Sl %R -

e |CD BLgsH 4 -

COMMON SEGMENT DOTS
12 55 660
11 56 616
10 57 570
9 58 522
8 59 472
6 61 366
5 62 310
4 63 252
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1. GENERAL DESCRIPTION

NY8LO50A is a high-performance 8-hit 65C02 micro-controller with LCD driver and sound processor, three sets
of 8-bit timer/counter, 32 general 1/0s. For LCD driver, it applies for the most common-used LCD panels and

functions as a key strobe for further application.

There are 3 channels that are configured as 1-channel speech and dual-tone melody, and all of them can be
auto-played back simultaneously. Not only high fidelity ADPCM speech synthesis algorithm built-in, but also
wide range sampling rate up to 16KHz@4MHz and different volume level are supported. Those combinations
create remarkable high-quality voice. NYBLO50A provides two kinds of audio outputs with fine resolution, one is

10-bit current-type D/A converter (DAC) and the other is 9-bit Pulse-Width-Modulation (PWM).

The NYS8L IC provides 4 channels high-precision 8-bit analog-to-digital converter (ADC), which is suitable for

any analog interface detection and measurement applications.

The CISC MCU architecture is very easy to program and control, various applications can be easily
implemented. Furthermore, in addition to the Slow mode, it offers the Standby mode and Halt mode (Sleep

mode) to minimize power dissipation.

2. FEATURES

e \Wide operating voltage range: 2.0V~5.5V @ System clock < 4MHz; 3.0V~5.5V @ System clock < 8MHz.
e 128KB ROM, program and voice data share the same ROM space.
e 320B RAM.
e | CD Dots (COM x SEG): 12 x 55.
e 32 GPIO, 22 shared from LCD SEG.
e Dual-clock oscillation: System clock can switch between high oscillation and low oscillation.
» High oscillation: IOSC8M / IOSC4M / IOSC2M / I0OSC500K.
» Low oscillation: IOSC32K / XTAL32K.
e Precisely embedded oscillator with build-in resistor (+/- 1.5%).
e Four kinds of operation mode to reduce system power consumption:
» Normal mode, Slow mode, Standby mode and Halt mode.
e At Normal mode, CPU clock is software programmable.
» 1/1,1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 of high oscillator (Fraos) frequency.
o Three 8-hit timers for 1-channel speech and 2-channel tone or other applications such as RFC.
e Support most of LCD panel types:
> 1/2,1/3, 1/4 bias.
> 1/4,1J/5, 1/6, 1/8, 1/9, 1/10, 1/11, 1/12 duty.
e Charge pump for the LCD display power.
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e LED sink/drive configuration supported through COM & SEG.

e Matrix key supported, and input & output starting pad can be selected by option.

e Serial peripheral interface (SPI) Master mode for serial Flash/SRAM memory.

e Electroluminescent (EL) back light driver block supported with various frequency and duty.

e Resistance to Frequency Converter (RFC) for the detection of humidity, temperature or other applications.

e Low voltage reset, watch-dog reset (by option) and external reset pin (by option) are all supported to protect
the system.

e Flexible I/Os maximum with optional function: floating input, pull-low input, CMOS output, open-drain output.

e Infrared output: optional IR carrier frequency and optional data high/low IR output supported.

e Maximum of 3 channels can play simultaneously; channel0/1 can be assigned as tone, channel2 can be
assigned as speech.

e New high fidelity 4-bit ADPCM speech synthesis algorithm.

e High quality direct-drive 9-bit PWM and 10-bit D/A converter audio output

e 4 channels high-precision 8-bit analog-to-digital converter (ADC)

e 8 interrupt modes supported.

e 16 steps volume control for audio output.

e Possible LCD COM and SEG combination:

COMMON SEGMENT DOTS
12 55 660
11 56 616
10 57 570
9 58 522
8 59 472
6 61 366
5 62 310
4 63 252
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3. BLOCK DIAGRAM

A

SDI
» SDO

» SCK

\/

PWM1/DAC

\/

PWM2

A

/- AINO~3

CUP1-~2

A

> V1-V3
» VLCD

RST INT EALP EI_C
A 4
Ext Control LVR/LVD EL Driver
320Bytes 128KB
RAM ROM
| SPI
Three 8-bit
Auto reload Timer
IR
8-bit MCU e I
] Audio Synthesizer
| _ | PWM &
. - 3-channel Mixer DAC
> Clock INT |
XOUT= Generator
— ADC
RFC 10 Control LCD Driver L1 LCD bias
A A A A A

\/

-~ -~ 1 -~ 1

Y Y Y Y v Y

- L - - - -

Yy vy

CX RRRTORT1PA PB PC PD COMO~11 SEGO0~63

Fig.1-1: The block diagram

4. PAD DESCRIPTION

Pad Name ATTR. Description
VDD1~3 P Positive supply power.
VSS1~3 P Negative supply power.
PAO/Xin 1/0 Bit O for Port A, or input of XTAL32K.
PA1/Xout 1/0 Bit 1 for Port A, or output of XTAL32K.
PA2/INT 1/0 Bit 2 for Port A, or external interrupt input.
PA3/RST 1/0 Bit 3 for Port A, or external reset input.

PA4/CX/AIN3

1/0 Bit 4 for Port A, or input of RFC function, or input port3 of ADC.

PA5/RR/AIN2

1/0 Bit 5 for Port A, or output of RFC function, or input port2 of ADC..

PAG/RTO/AIN1

1/0 Bit 6 for Port A, or output of RFC function, or input portl of ADC..

PA7/RT1/AINO

1/0 Bit 7 for Port A, or output of RFC function, or input port0 of ADC..

PBO/PWM2 1/0 Bit O for Port B, or PWMZ2 output.
PB1/PWM1/DAC 1/0 Bit 1 for Port B, or PWM1 output, or DAC output.
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ANYSIL Q50A

Pad Name ATTR. Description
SEGO/PB2/ELP 1/0 LCD segment 0, Bit 2 for Port B, or charging signal of EL driver.
SEG1/PB3/ELC 1/0 LCD segment 1, Bit 3 for Port B, or discharging signal of EL driver.
SEG2/PB4/IR 1/0 LCD segment 2, Bit 4 for Port B, or IR output.
SEG3/PB5/SCK 1/0 LCD segment 3, Bit 5 for Port B, or clock output of SPI.
SEG4/PB6/SDI 1/0 LCD segment 4, Bit 6 for Port B, or data input (MISO) of SPI.
SEG5/PB7/SDO I/0 LCD segment 5, Bit 7 for Port B, or data output (MOSI) of SPI.
SEG6~13/PCO0~7 1/0 LCD segment 6~13, or Bit 0~7 for Port C
SEG14~21/PD0O~7 /O iI;qcti)lat).segment 14~21, or Bit 0~7 for Port D (can be used as key strobe
SEG22~54 o LCD segment 22~54 (SEG22~37 can be used as key strobe output).
COMO0~11 @] LCD common 0~11 (COM3~11 can be used as SEG63~55).
V1~3, VLCD P LCD supply power.
CUP1~2 I/0 Auxiliary capacitor pins for voltage pumping.

Total : 89 Pins

Legend: | = Input O = Output P = Power
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5. OPERATION MODES

NY8LO50A provide 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, NYBLO50A will stop almost all operations except Timer2/
Timerl/TimerO/FT/ST (based on Fs ow) in order to wake up periodically. At Halt mode, NY8LO50A will sleep
until Key change or external interrupt occurs. User can set the control register OPMD to swap Normal/Slow
mode and the control register SLP to enter Standby/Halt mode.

One of reset
event is occurred

"'Wake-up event: !

| - Key change wake-up

| - External interrupt | |

L I
One of reset ! :

‘ event is occurred Halt Mode LA
CPU OFF @OPMD[7]=0
FFAOS OFF

One of reset FsLow OFF

event is occurred L/

Slow Mode

Normal Mode Write 1 to OPMD[7]

Reset State CPUON CPU ON
Reset process Fraos ON - Fraos OFF
is complete FsLow ON/OFF Write 0 to OPMD[7] Fsiow ON

Standby Mode
CPU OFF
FFAOS OFF
FSLQN ON

I'Wake-up event:

| - Key change wake-up

| - Timer2/Timerl/Timer0 interrupt
One of reset |- FT/ST interrupt

event is occurred | - External interrupt

| - KSB interrupt

|- KSB wake-up

|
| Reset event:

I-LVR

|

|

]

. . |

: - External reset pin enter high state |
|

|

|

|

| - Watch dog timeout
I'- lllegal address reset

Fig. 5-1: Four Operating Modes
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6. LCD WAVEFORMS

The following lists voltage level of corresponding bias settings and users have to connect with the identical

power system.

Bias Voltage Level

1/2 VSS, V1 (1/2*VLCD), VLCD

1/3 VSS, V1 (1/3*VLCD), V2 (2/3*VLCD), VLCD

1/4 VSS, V1 (1/4*VLCD), V2 (2/4*VLCD), V3 (3/4*VLCD), VLCD

The LCD timing waveforms are shown as Fig.6-1 ~ Fig.6-3.

LCD mode (1/2 Bias, 1/4 Duty)

VSS
VLCD
- Vi
VSS
VLCD
Vi
VSS
VLCD
Vi
VSS
,,,,,,,,,,,,,,,,,,,, VLCD
................................................................ \al
.............. L ... VSS
............................. - ... VLCD
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \Vil
.................................. VSS
VLCD
Vi
VSS

SEG
(All OFF)

SEG
(All ON)

SEG
(COMO & COM3 ON)

Fig.6-1: LCD timing waveform of 1/2 bias, 1/4 Duty
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LCD mode (1/3 Bias, 1/4 Duty)

SEG
(All OFF)

SEG
(Al ON)

SEG ............... P P BTy [P
(COMO & COM3 ON)

Fig.6-2: LCD timing waveform of 1/3 bias, 1/4 Duty
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LCD mode (1/4 Bias, 1/6 Duty)

COMO |_

COMS3 -covevveneen

COMA |--vooveneinnnnn

COM5

SEG
(AILOFE) ettt e

SEG ..........................
(A" ON) ..........................

SEG
(COMO & COM3 ON)

Fig.6-3: LCD timing waveform of 1/4 bias, 1/6 Duty
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7. ELECTRICAL CHARACTERISTICS
7.1 Absolute Maximum Rating
Symbol Parameter Rated Value Unit
VDD - Vss Supply voltage -0.5~+6.0 Vv
Vin Input voltage Vss—0.3V ~ VDD+0.3 \%
Top Operating Temperature 0~+70 °C
Tst Storage Temperature -25 ~ +85 °C
7.2 DC Characteristics
Symbol Parameter VDD | Min. | Typ. | Max. | Unit Test Condition
. 20 | 3.0 5.5 Fcpu= 4MHz
Vb Operating voltage 3.0 a5 55 \% Fenu = 8MHZ
Halt 3 0.1 0.5
luaLT mode a5 01 05 uA Sleep, no load
| Standby 3 1.4 UA CPU off, 32KHz on, LCD off,
SBl Mode 1 4.5 2.8 Reg off, no load
| Standby 3 15 UA CPU off, 32KHz on, LCD on,
sez Supply Mode 2 45 3.0 Reg off, no load
| Current Standby 3 5 UA CPU off, 32KHz on, LCD on,
SB3 Mode 3 4.5 8 Reg on, no load
| Slow 3 15 UA Fcpu=32KHz, PWM output
st mode 4.5 30 off, no load
| Normal 3 0.8 mA Fcpu=4MHz, PWM output
opP mode 4.5 1.8 off, no load
Input current Weak 3 3
(IMohms) | 45 9
I (Internal pull- uA Vin= VDD
low) Strong 3 30
(100K ohms) | 4.5 90
| Output high current 3 -9 mA Vo = 2.0V
OH  |(PA/BIC/D, SEG/ICOM@LED mode)| 4.5 12 Vou = 3.5V
| Output low current 3 18 mA VoL = 1.0V
oLt (PA/B/C/D) 45 25 VoL = 1.0V
| Output low current 3 9 mA VoL = 1.0V
" & (SEG/COM@LED mode) 45 12.5 Vo= 1.0V
3 150
lpwm PWM output current a5 250 mA Load = 8 ohms
IDAC DAC output current 3 14 mA Half scale
P 45 16
Fosc(3.0V) - Fosc(2.4V)
- 3 -0.5
AEJE Frequency deviation % Fosc(3.0v)
by voltage drop Fosc(4.5V) - Fosc(3.0V)
4.5 -0.5
Fosc(4.5v)
Frequency lot deviation 3 15 15 % Fosc(3.0V) - 4MHz
AF/E (4MHZ) 4MHz
Frequency lot deviation 45 | 15 15 o Fosc(4.5V) - 8MHz
(8MHz) ' ' ' 0 8MHz
0.48 | 0.5 | 0.52
_ 1.95 2 2.05
Fosc Oscillation Frequency -- 39 2 a1 MHz Vpp = 2.0~5.5V
7.8 8 8.2
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8. APPLICATION CIRCUITS
8.1 Application Circuits with Low Loading

VDD3
VDD2
vDD1
Battery
= Cc1* LCD Panel
T 0.1uF~4.7uF
VSS1
VSS2
VSS3
voD1I— {'vDD1 COM SEG _: 1|
VSSl—— ] vss1 PWM2 {Audio Module|
PWM1/DAC |—
vDD2—— 1 vDD2 [
VSS2— 1 VSS2 | -+
] VLCD
\\//222— 3253 V3 H I
v2 ; I
LCD Bias
< _ Vi |
C6*| | 20pF in NYS8LO50A come |1 |
32768Hz == el =
Xout PA j«—> pA
C7' " 20pF
= PB |«—> PB
S RST PC [e———> pC
VDD o—O PD -
|
cs''0.auF
- SEG22 SEG23 SEG24 SEG36 SEG37

y ¥y Yy ¥ ¥

. 0—0-_O—l “_o-_o_l ID—O-_O—l R “_O-_O_,_l *—O O—l
SR i B o W s B s W i
o032 0—0-.-0—1 lb—O-.-O—l 0—0-.-0—1 e 0—0-.-0—1 *—O O—l

3 —o"'o—l —o_o—l —o"'o—l —o_o—l 3 o—l

Fig.8-1: The Application Circuits with Low Loading

PCB Layout Guidelines:

1. VDD must be connected to power input port directly, not the branch of each other.
2. VLCD should be higher than or equal to VDD, otherwise will cause large current.
3. VSS must be connected to ground input directly, not the branch of each other.

4. Capacitor (used for XTAL32K) is proposed to be 12~20 pF.

5. Clis suggested 0.1uF~4.7uF, and should be increased in high volume application.
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. - - - . - . - NY8
8.2 Application Circuits with Heavy Loading (Such as Motor, High Brightness LED)
VDD3
— VDD2
AN VDD1
Battery 100
= _Je» |a LCD Panel
lan) -1
A70F | O.1uF
VsSs1
L_vss2
vesg | |
VDD1 VDD1 CcoM _: ]I
VSS1 VSS1 PWM2 [ Audio Module|
VDD2 VDD2 PWML/DAC - |
VSS2————— vss2 ----Z-:
VDD3 VDD3 vicp | |
e 2 H :
vss3—0-1u VSS3 V2 IH | cpBiss
. Vi |
C6*, | 20pF in NYS8LO50A P & :: !
32768Hz == Gl
= Xout PA  |+—> PA
c 20pF PB l«—> pPB
- il PC le—> pC
VDDo—O RST PD -
|
c5'" 0.1pF
- SEG22 SEG23 SEG24 SEG36 SEG37
"—O*O—‘l 0—0*0—1 '—O*O—l "—O*O—‘l "—O*O—l
PDO o o . !
0—0* 0—0* D—O* 0—0* 0—0*
p) 1 1 i 1 o]
0—0-.- 0—0-.- »—o"' o—o-.- »—o-.-
PD2 | 1 1 ~] °]
- | i - | - -
PD7 R | 1 °] °]

Fig.8-2: The Application Circuits with Heavy Loading

PCB Layout Guidelines:

1. VDD must be connected to power input port directly, not the branch of each other.

2. VLCD should be higher than or equal to VDD, otherwise will cause large current.

3. VSS must be connected to ground input directly, not the branch of each other.

4. Capacitor (used for XTAL32K) is proposed to be 12~20 pF.

5. C2 is suggested 47uF, and should be modified in different loading.
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8.3 LCD Bias (VDD for VLCD/V3/V2/V1 or internal Vreg for V1)

1/2 Bias 1/3 Bias 1/4 Bias
V3 V3 V3 C3HOJUF
C1,,0.1uA C1,,0.1uA C1,,0.1uA
vi =) vi = vi |
CuUP1 —<C5 = CUP1 —C5 1 = CUP1 — 5 1 =
Fig.8-3: The diagram of LCD Bias based on VDD or internal Vreg
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9. DIE PAD DIAGRAM

NY8L050A

7] 5] ) e ) ] ] ) ) ) e ) e e e e e ) ]
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SEG39
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SEG37
SEG36
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SEG33
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VLCD
SEG31
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SEG3D
VDDA
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PAD/Xin
SEG2S
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SEG27
PAZ/INT
SEG26
PA3/RST
SEG25
PAICXIAING
SEG24
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