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(\) Nyquest NY6PxxxJ Series

1. fofat

NY6P Z:5ljE i Ry % DhRs B i CMOSEE & & k4 e (Wil e - fR L6 E YR = /MIDIS R IRE » FrA Y iEE
I o B 2 28 A [ B 6 5 el o sUMIDI 55 RIMIDIE iy & ple 7 =00 AT % F & PR ELERY . 4-bit, 5-bit JE & =€
ADPCM JEEFADY 10-bit PCM - fz & frbiRn] 2 44.1KHz » n[{g (23T CDHYE'E - NY6P JZHhllakat F A i
MIDIE R FER - R T H2 256 ADSR 14 (Attack-Decay-Sustain-Release envelope)fE & ta&ak » BN FiE4E
£9+/-0.5% A B =2 2 B P Y BE G EH Bh = ThRE - (AL - NY6P BEZEMEM & AMIDIETT » SR RUE T HEYEES -

NY6P P T SRR B B 25 1Y 250K H ZiE B it 2TV g s 5% (Noise Filter with 250KHz Over-Sampling) » &
S R R R KR SR E S F S E - B 16FEEr & 4% o] DB B R ok A peE S a s
SEHVE AR o A RIE s Ty AL EEE - 12-bit DAC i EL12-bit PWM #it - [Nt - NY6P GE5/Z 4% mE
EPTA 7 BT -

NY6P NS SPI 171 (ModeO/Mode3) 45Channel-0 ffif - sE HBEEHSMIT SPI SR #EHYE R AR BB IEE &
(Auto Mode, 24-bit EHE) » EETERAES/EREIYMNG SPI sLIEASHTE RN (User Mode) 5 554k » $THEPEELEHSE
(ORI EE T —(E BB s - EHR A —4H o7 & RS P2 I R AE r 5 Smis DA(E 5 P i B R B -

NY6P [JRISCHE S S HZLME T LURA B iR B FI2ed] - SLATS5RIES - KSBEESE 2 LERFRIAE SR
AT DA P R DS R SE BN FIRIE R © BR T — AR 4h - NY6P 25 (Halt mode)#i
ez (Slow mode) - DIEIEIIFE

2. ThEE
o EREEMNT{EEEE : 2.0V ~ 5.5V ¢ (/57 MaskROM IC /4 T-/F & E#/Z72.0V ~ 5.5V)
e 4-bit RISC &5 -SRI IESIES - LA TSIRIES -

o JLAS[EOTPEHE » A RHEITROMZ i £832Kx10-bit » FEztAIZEHE I [E—FIROM - ROMZ & » FHHf

/ORI
%f‘ﬁ?% %%‘fﬁiﬂ) ROM & & (10-bit) 1/0 FAIEL
NY6P025J 25.0 64K x 10 16 (PA, PB, PC, PD)
NY6P055J] 55.0 136K x 10 16 (PA, PB, PC, PD)
NY6P085J 85.0 208K x 10 16 (PA, PB, PC, PD)
NY6P185J 185.0 448K x 10 24(PA, PB, PC, PD, PE, PF)
NY6P345] 345.0 832K x 10 24(PA, PB, PC, PD, PE, PF)

NY6A%YI MaskROM IC HYEFEE R - MPEAI/OMEBAIT -

(M%i%fﬁﬂ) %%ff_é@) ROM & & (10-bit) I/O RIE

NYBAO003A 3.3 12K x 10 8 (PA, PB)
NYBAO005A 5.0 16K x 10 8 (PA, PB)
NYBAO08A 8.3 24K x 10 8 (PA, PB)
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(M%igfg%) %'%;?E_é@) ROM & & (10-bit) I/O RIE
NY6A011A 11.7 32K x 10 8 (PA, PB)
NY6A018A 18.3 48K x 10 8 (PA, PB)
NY6A025A 25.0 64K x 10 8 (PA, PB)
NY6A035A 35.0 88K x 10 8 (PA, PB)
NY6A045A 45.0 112K x 10 8 (PA, PB)
NYBA055A 55.0 136K x 10 8 (PA, PB)
NY6A065A 65.0 160K x 10 8 (PA, PB)
NY6BZ:% MaskROM IC HYEIEA & » FHEFII/ORIEATT
(M%igfg%) %'%;?E_é@) ROM & & (10-bit) I/O RIE
NY6BO05A 5.0 16K x 10 16 (PA, PB, PC, PD)
NY6BO0SA 8.3 24K x 10 16 (PA, PB, PC, PD)
NY6BO11A 11.7 32K x 10 16 (PA, PB, PC, PD)
NY6BO18A 18.3 48K x 10 16 (PA, PB, PC, PD)
NY6B025A 25.0 64K x 10 16 (PA, PB, PC, PD)
NY6B035A 35.0 88K x 10 16 (PA, PB, PC, PD)
NY6BO045A 45.0 112K x 10 16 (PA, PB, PC, PD)
NY6BO55A 55.0 136K x 10 16 (PA, PB, PC, PD)
NY6BO65A 65.0 160K x 10 16 (PA, PB, PC, PD)
NY6BO75A 75.0 184K x 10 16 (PA, PB, PC, PD)
NY6BO85A 85.0 208K x 10 16 (PA, PB, PC, PD)
NY6C 51| MaskROM IC fYEEA S » FYRFIVOMIEEN T
(M%f;‘ffgfﬂ) %zéfﬁiﬂ) ROM 7 (10-bit) O %
NY6C112A 111.7 272K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C132A 131.7 320K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C158A 158.3 384K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C185A 185.0 448K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C225A 225.0 544K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C265A 265.0 640K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C305A 305.0 736K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C345A 345.0 832K x 10 24(PA, PB, PC, PD, PE, PF)

e 336x4-bit RAM » 436 » 4 E56x4-bit -

o 2MHz 550 -

o fefftiEEi=((Slow mode) > AIFE(KIIFE © (+/- 3.0% IFAESE)
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TRALAF S (Halt mode) - ATEFETIFE - AFREER(ISb)/ MR LUA -

WEEIEAERY +/- 0.5% N[HE% -

PEOHEREEEAL(LVR=1.9V) » B JF5HEHWDT) - /O{E iz hAE(External Reset)
FIARRYLVREERE RS - TAE B S iR B R B

—4H8-bit SHIFETEES P $ 1 H R I E FIFR AL S5 AR K -

— ] B A R EE R —4H B TIAYHE B (Stack) - 0 S P BT AT ARE AT -

—4E(RER B (LVD) mf PSR EREE AR AARE - B B A TR E A AR AR IS -

—#HLDO fEEEZ5 n] fkEE45 SPI Flash -

HERS SPI 1 AT Y M SPI ASE s bREEL - 7RS¥ s {tE » 41 VDD @ 5V, PB_VDD @ 3V -
241 EE [ /OB » (I OFAIET 5 BEL S Ar I 17 B8 421l ol A i ) =

{18 1 |V O AR BT 43 1358 X S (B iy AR HH 88T - S Sy AR =FE258TE - A _Lhr SEREAYES AR - #_Fhr
EERE AV AR ~ SR A B E RS e b S R A AR o ST St ORIy = - A R ER (Normal
Drive Current, Normal Sink Current) ~ A2 fil(Large Sink Current) ~ 508 & 8 i (Constant Sink

Current) o (#7575

SEF /ORI AT LAE RSN R firB A ~ AL/ B - ERgEs ~ SPIJrif o OEFE27)

External reset (Reset) PA3/Reset

IR carrier (IR) PA2/IR
PA1/VIN

Comparator
PAO/VIP
PBO/CSh
PB1/SCK

SPI

PB2/SDO (MOSI)
PB3/SDI (MISO)

KLHMNRER SRR AT RS - [FJRFORY At ] DU FE P P88 455 -

MR BRI ES - o] AR HIRECLERGE o il 23 45 5 mT DU AR T R T A RE - o o] o st T B Es
HYZR

% 0] 638 38 [FIRFRE Y - SHEEE S TR 45 E B siMID IS -

2L 4-bit / 5-bit JE4& T ADPCM, 10-bit PCM =& /B H:ES/MIDIE &R EEE » 2565 ADSRELLE A
MIDI-& 4R

AU Y 250K HZiE SRR RUE - FE NS IIROME BHYRTEE T - Al A& IIGRERREL I R (HEE

H oo

WEL6FE B B B > rRRE S E R e E R -
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o NEHENHHZ A (Automatic Tone-Calibration) » u] H S & CAFREZ BAATREERAE -

o —ZH 12-bit DAC &ibFgGHHH - ATLISMIBCKEESAHEENHFIW © —&H 12-bit PWM tffGHn ! - =] LLE PERaH)
W\EIEIG A -

o M ATEPWM (Ultra PWM) 55t} » rIDIE R HHE S & - SdsE S S RN RSO
o EHLRITRHVIRER BRI > LIDNEROTPREEERIFR -

o SHRRHRHVICP (In Circuit Programming) BeskIIsE » LUT(H% F JesH S PCBAIRH P AET THERE -

o RETIEXAYCodeERITRER - (FSecurity-Bit #EEEZ » EFLIGHEATE <)

o IEftZMEHIERIAR - DUREE FARINVERFRK -

(FE— 2 HEHE LALTEE - 75225 NY6A, NY6B, NYOC fY#ifs 2 - sl FRFIE a0 FFCPER - )
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1. GENERAL DESCRIPTION

The NY6P series IC is a powerful 4-bit micro-controller based sound processor. There are 6 channels that are
configured as speech or MIDI, and all of these 6 channels or part of them can be played with speech or MIDI
simultaneously. By using the high fidelity 4-bit, 5-bit mixed ADPCM or 10-bit PCM speech/ MIDI timbre
synthesis algorithm with up to 44.1KHz sample rate, NY6P produces high quality voices. As NY6P is specially
designed for MIDI synthesis application, it provides Attack-Decay-Sustain-Release method (ADSR) with 256-
level envelope for Patch (instrument) synthesis. NY6P can precisely synthesize any tone frequency of MIDI
with +/- 0.5% accurate internal oscillation and automatic Tone-Calibration. Therefore NY6P melody quality is

very close to real instrument.

Moreover, NY6P is equipped with new Nyquest's developed high-quality noise filtering algorithm of 250KHz
over-sampling, which can remove noise in order to improve speech and melody quality greatly. Up to 16-level
digital volume can be applied to final synthetic speech or melody that is tailored for applications of volume
adjustment. NY6P provides two kinds of audio outputs with fine resolution, one is 12-bit current-type D/A
converter (DAC) and the other is 12-bit Pulse-Width-Modulation (PWM). Therefore NY6P speech/ melody

quality is the best choice among all solutions.

Hardware SPI (ModeO/Mode3) is supported for Channel-O voice data automatically (auto mode, 24-bit
addressing capability) and user data (user mode) fetch from external SPI memory. Voltage comparator is built-
in for analog signal detecting applications. Software low voltage reset counting mechanism is provided for low

power management.

The RISC MCU architecture is very easy to program and control, various applications can be easily
implemented. There are 75 instructions, and most of them are executed in single cycle. Besides normal
operation mode, NY6P also provides Halt mode (or Sleep mode) and Slow mode to minimize power

dissipation.

7 Ver. 1.2 2020/03/17
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2. FEATURES

e Wide operating voltage range: 2.0V to 5.5V.

e 4-bit RISC type micro-controller with 75 instructions.

e There are 5 OTP bodies. 832Kx10-bit ROM is the maximum. Program and voice data share the same ROM

space. The voice duration, ROM size and I/O counts are shown below.

P{gg‘;gt Ve %‘éﬁﬁ"zn (S€C) | RoM size (10-bit) IO
NY6P025] 25.0 64K x 10 16 (PA, PB, PC, PD)
NY6P055] 55.0 136K x 10 16 (PA, PB, PC, PD)
NY6P085J 85.0 208K x 10 16 (PA, PB, PC, PD)
NY6P185J 185.0 448K X 10 24(PA, PB, PC, PD, PE, PF)
NY6P345] 345.0 832K x 10 24(PA, PB, PC, PD, PE, PF)

Regarding NY6A MaskROM series, the voice duration, ROM size and I/O counts are shown below.

(MZS"S;(‘;}\A) VEIEE %Jéﬁ['oz” (S€C) | ROM size (10-bit) o

NY6A003A 3.3 12K x 10 8 (PA, PB)
NY6AQ05A 5.0 16K x 10 8 (PA, PB)
NY6AQ08A 8.3 24K X 10 8 (PA, PB)
NY6AO11A 11.7 32K X 10 8 (PA, PB)
NY6AO018A 18.3 48K X 10 8 (PA, PB)
NY6A025A 25.0 64K X 10 8 (PA, PB)
NY6A035A 35.0 88K x 10 8 (PA, PB)
NY6A045A 45.0 112K x 10 8 (PA, PB)
NY6AO055A 55.0 136K x 10 8 (PA, PB)
NY6A065A 65.0 160K x 10 8 (PA, PB)

Regarding NY6B MaskROM series, the voice duration, ROM size and I/O counts are shown below.

(MZSSF‘;S}\A) Ve %‘é%ﬂ (S€C) | ROM Size (10-bit) To

NY6BOO5A 5.0 16K x 10 16 (PA, PB, PC, PD)
NY6BO08BA 8.3 24K X 10 16 (PA, PB, PC, PD)
NY6BO11A 11.7 32K x 10 16 (PA, PB, PC, PD)
NY6BO18A 18.3 48K X 10 16 (PA, PB, PC, PD)
NY6B025A 25.0 64K x 10 16 (PA, PB, PC, PD)
NY6BO35A 35.0 88K x 10 16 (PA, PB, PC, PD)
NY6B045A 45.0 112K x 10 16 (PA, PB, PC, PD)
NY6BO55A 55.0 136K x 10 16 (PA, PB, PC, PD)

Ver. 1.2
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(MZSOS;S\A) VEIEE %Jéﬁ['oz” (S€C) | ROM size (10-bit) o

NY6B065A 65.0 160K x 10 16 (PA, PB, PC, PD)
NY6B075A 75.0 184K x 10 16 (PA, PB, PC, PD)
NY6B085A 85.0 208K X 10 16 (PA, PB, PC, PD)

Regarding NY6C MaskROM series, the voice duration, ROM size and I/O counts are shown below.

(MZSOS;S\A) VERIEE %Jéﬁ['oz” (SeC) | ROM size (10-bit) o

NY6C112A 111.7 272K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C132A 1317 320K X 10 24(PA, PB, PC, PD, PE, PF)
NY6C158A 158.3 384K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C185A 185.0 448K X 10 24(PA, PB, PC, PD, PE, PF)
NY6C225A 225.0 544K X 10 24(PA, PB, PC, PD, PE, PF)
NY6C265A 265.0 640K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C305A 305.0 736K x 10 24(PA, PB, PC, PD, PE, PF)
NY6C345A 345.0 832K x 10 24(PA, PB, PC, PD, PE, PF)

o 336x4-bit RAM, divided into 6 pages.

e 2MHz instruction frequency.

e Slow mode to operate with low power consumption (+/- 3.0% accuracy).

e HALT mode to save power, less than JUA@3V standby current.

e Built-in RC oscillation is accurate with +/- 0.5% frequency deviation.

e Low voltage reset (LVR=1.9V), watch-dog reset and I/O port reset are all supported to protect the system.
e Special hardware for LVR occurrence counting by program to manage low battery system operation.

e One interrupt entrance with an independent stack, multiple interrupt sources.

e 8-bit timer counter is applied to multiple clock source for various application.

e Low Voltage Detector (LVD) is built-in for monitoring the status of power and protect malfunction if unstable

power is given.
e LDO regulator is supported for the power supply of SPI flash.

e Hardware SPI for external SPI devices data access. Dual power system operation supported (ex: VDD @

5V, PB_VDD @ 3V).
e 24 flexible Bi-direction I/Os. Direction of each 1/O is independently controlled by individual register bit.

e Each Bi-direction I/O pin can be optioned as different input and output function. For the input option, users

can select one of three kinds of option: input with pull-high resistor, input without pull-high resistor, or input

9 Ver. 1.2 2020/03/17
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with register-controlled pull-high resistor (high-to-low wakeup only). For the output option, users can select
one of three kinds of option: output with normal drive/sink sink current, large sink current or constant sink

current. (Mask option)

e Shared pins to provide IR carrier, comparator, SPI interface and external reset feature. (Mask option)

External reset (Reset) PA3/Reset

IR carrier (IR) PA2/IR
PA1/VIN

Comparator
PAO/VIP
PBO/CSb
PB1/SCK

SPI

PB2/SDO (MOSI)
PB3/SDI (MISO)

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

e Built-in voltage comparator for analog signal detection applications. Comparator output flag can be
configured to generate interrupt and wakeup. Also, the flag can be used for timer counter clock source for

specific application.

e Maximum of 6 channels can be played simultaneously, and each channel can be arbitrarily assigned as

speech or MIDI channel.

e New high fidelity 4-bit / 5-bit mixed ADPCM or 10-bit PCM speech synthesis algorithm and ADSR with 256-

step envelope for MIDI synthesis.

e Patented noise filtering algorithm with 250KHz over sampling to enhance signal-to-noise ratio and provide

excellent sound quality without ROM size increase.
e 16-level digital volume control for synthetic speech/melody.
e Built-in hardware automatic Tone-Calibration of near-zero frequency deviation for precise tone frequency.
e High quality 12-bit D/A converter or 12-bit PWM driver.
e PWM driver can be normal PWM or Ultra PWM.
e A unique fast writing mode is provided to speed up OTP writing time.
e A special ICP (In Circuit Programming) writing function is supported for user to fabricate PCBA in advance.
e Programmable code protection is provided. (When the Security-Bit is burnt down, data can't be read.)

e Various shipping type for different application requirement.
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3. BLOCK DIAGRAM

Voo WSS
o L=}
LVR/LYD Control
ROM
I 6-Channel
T Voice/Melody
4-bitMcu ] Synthesizer
RAM |
! Noise | 1 ver
Timer || Filter |
Clock WOT
Generator [ | Conird |
o PWMI/DAC
PWH & DAC .
PB_VDD o 10 Control PWH2

o (=] o Q ke (=]

PA PB PC PD PE PF

4. PAD DESCRIPTION

Pad Name ATTR. Description
Test I Keep floating
VDD1~3 Power Positive power.

GND1~4 Power Negative power.

Bit 0 for Port A, or positive input of comparator, or Positive high

PAO/VIP/Vpp /0 .
power for programming.

Bit 1 for Port A, or negative input of comparator, or serial clock input

PA1/VIN/SCL /0 .
at programming mode.

Bit 2 for Port A, or IR carrier output,or serial data input at

PA2/IR/SDA le] .
programming mode.

PA3/Reset I/0 Bit 3 for Port A, or external reset input.
PB_VDD Power Power for Port B and external component.
PBO/CSb le] Bit O for Port B, or chip select pin for SPI interface.
PB1/SCK le] Bit 1 for Port B, or serial clock pin for SPI interface.
PB2/SDO le] Bit 2 for Port B, or serial data output pin (MOSI) for SPI interface.
PB3/SDI le] Bit 3 for Port B, or serial data input pin (MISO) for SPI interface.
PCO~3 I/O Bit 0~3 for Port C.
PDO~3 I/O Bit 0~3 for Port D.
PEO~3 I/0 Bit 0~3 for Port E. (PE for NY6P185J, 6P345J.)
PFO~3 I/O Bit 0~3 for Port F. (PF for NY6P185J, 6P345J.)
PWM1/DAC (0] PWM1 output or DAC output.
PWM2/Mode (0] PWM2 output.
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5. MEMORY ORGANIZATION

There are maximum 832K words ROM, 6x56 nibbles of RAM and 32 nibbles of dedicated System Register.

5.1 ROM
A large program/data/voice single ROM is provided, and its structure is shown below. The reserved region
contains system information and can’t be utilized by users. After reset process is completed, NY6P will start
program execution from address 0x000. Because program page size is 64K words defined by 16-bit length
address of ROM, allowable range of unconditional branch instructions JMP and CALL are limited by program
page size. However, combining with 3-bit BANK register, the total program size is 512K words. If users want to
branch to program which is located beyond current program bank, user can change the BANK register first

and then execute JMP or CALL instruction.

Address ROM
$000000
Reset Vector

$00000F
$000010

Interrupt Vector
$00001E
$00001F

Reserved

$0003FF
$000400

Program & Data

Bank 0

$00FFFF
$010000

Program & Data

5.2 RAM

There are 6 pages of RAM, each page of RAM contains 56 nibbles. It's total 336 nibbles. The page of RAM
defined by MPG (PAGEO-~5), and its initial is PAGEO. Memory Registers of RPT0O~5 and ROD1~2 will
occupy address space from 0x00 to 0x07. Moreover, this address space of PAGEO~5 are mapped to the
same dedicated registers. As consequence, the address space of PAGEO~5 RAM which can be used by

programmer is 0x08~0x3F.

In addition to the immediate addressing mode, the indexed addressing mode is also supported. The page
and address of the indexed RAM should be stored into {PAGE, RPT1[1:0], RPTO} or {PAGE, RPT3[1:0],
RPT2} first, and users can read from or write in the XMDO/XMD1 memory register to realize the indexed

RAM access.
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6. CLOCK GENERATOR

The system clock is 2MHz, which is fast enough for many kinds of applications. The clock generator is a Ring
oscillator, and users can only select the internal resistor oscillation (INT-R). The INT-R oscillator accuracy is up

to + 0.5%.

7. TIME BASE INTERRUPT

There are four kinds of time base interrupt period provided by NY6P: 0.256ms, 0.512ms, 1.024ms and
16.384ms. Users can select them by writing register INT[3:0].

If polling method is adopted to know time base status, reading BTF[3:0] register can get the status of these four
timer base. If interrupt method is adopted to implement a tick timer for application, writing 1 to register INTO[3:0]

will enable corresponding time base interrupt.

8. I0 PORTS

There are at most 24 1/O pins, desighated as PAx through PFx, and x=0~3. All the I/O pins are bi-directional.

An individual and independent register bit can determine the direction of each 1/O pin.

Using as input pin of each I/O, there are 3 kinds of mask option. Users can select input with pull-high resistor,

input without pull-high resistor, or input with register-controlled pull-high resistor (high-to-low wakeup only).

If users want to enable/disable pull-high resistor by register during program execution, only high-to-low level
change on this pin can wakeup NY6P. On the other hand, if the pull-high resistor is fixed by option, either high-

to-low or low-to-high level change on this pin can wakeup NY6P.

The pull-high resistor of all the 1/0 pins has two kinds of option: weak and strong. The weak one is about
1.2MQ@3V for normal application and the strong one is about 120KQ@3V usually for key matrix function.

When users decide this option, the same strength of pull-high resistor will be applied to every I/O pin.

Using as output pin of each 1/O, there are 3 kinds of mask option. Users can select output with normal drive
current and normal sink current, normal drive current and large sink current, or normal drive current and

constant sink current.

The 1/0O pin PA2/IR is also a multi-function pin. PA2 can be optioned as IR carrier pin and IR carrier frequency
can be determined by a 5-bit option. There is another option to determine IR carrier how is present according to

data value is high or low.

The I/O pin PA3/Reset can be used as external reset pin by setting option. When PA3 is used as external reset,

an active low signal on this pin will reset NY6P.
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9.

10

11.

SPI CONTROL INTERFACE

Port PB is assigned for SPI interface, PBO to CSh, PB1 to SCK, PB2 to MOSI and PB3 to MISO. For the
connection with external Flash, the applied pins are MOSI, MISO and SCK. The MISO is the input pin to receive
data from the external device, and the MOSI is the output pin to deliver data. The SCK is the output pin to offer
the clock signal, and configured as Option (8M/4M/2M/1M Hz). However, the CSb of enable pin for the external

device can share with one of 10 ports and define it as output.

SPI interface is built-in to communicate with external flash through Port PB. In order to keep the same voltage
level as external devices, PB_VDD is designated for Port PB power, and it can be also the power for external SPI
devices. There are two typical applications for PB_VDD connections. Case 1: PB_VDD is connected to VDD
when PB_VDD status is set as floating. Case 2: PB_VDD is connected to external SPI VDD pin when PB_VDD

status is set as internal LDO regulator (3.3V).

As the mentioned, the internal LDO regulator, it powers external flash and Port PB 10mA @3V. Users have to
enable internal LDO by $SPIV before transmitting data or else the power for SPI interface will be abnormal.

Unless power is supplied by another source, external VDD, or the communication with SPI flash will be failed.

There are two modes designed in NY6P to communicate with SPI flash. User Mode is to access serial flash based
on common SPI 8-bit protocol. NY6P acts as Master side to write command or address and read back data
through serial flash.Auto mode is built-in protocol to communicate with SPI flash automatically. It supports users to
access SPI flash and perform voice data to channel 0. Users just follow the specific start-up procedure, NY6P will

automatically playback the voice data stored in flash and maximum of SPI size supported is up to 128M bits.

. COMPARATOR

A voltage comparator is built-in for analog signal detection applications. Users can apply PAO / PAL to inputs
of comparator by mask option. Basically, the output of comparator is represented for the level difference
between VIP (PAO) and VIN (PAL). If output of comparator goes high, VIP is with higher level than VIN; low,
VIP with smaller level than VIN. The comparator flag will be set to high while the level of VIP is bigger than
VIN and won't be kept high even if the flag is clean and VIP is still bigger than VIN. Because the flag is
controlled by a positive-edge clock source of register, the level of VIP has to be lower than VIP and the flag is

clean by writing 0 to $INTF1. The flag will be launched while the level of VIP is bigger than VIN again.

LDO REGULATOR

A LDO regulator is built-in as the power of PB0~3 to support SPI applications. Users can set 3.3V and internal
power from LDO regulator through register $SPIV for SPI interface. The LDO regulator supplies enough power
consumption for reading data from SPI flash, but programming SPI flash won't be supported due to less
supply current of LDO (10mA). Particularly, the LDO regulator is designated for SPI interface, not normal 10. If
users apply to control high-consumption device, i.e. LED, the application won’t work as expected. Please note

that a 0.1uF capacitor nearby PB_VDD pin is necessary to stabilize the voltage if LDO regulator is enabled.
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12.

13.

LOW VOLTAGE DETECTOR (LVD)

There is one hardware voltage detector in NY6P. It offers four levels for various application, 2.4V, 2.7V, 3.6V
and 4.1V controlled by register $LVD. The voltage detection function has to be enabled first, then select
specific level for application, the flag will go to high while VDD is higher than selected level. User can check
power status by setting different level and monitoring the flag. In general, for 2-battery application, 2.4V/2.7V

will be chosen; 3-battery application, 3.6V/4.1V.

AUDIO SYNTHESIZER

NY6P provide 6-CH Speech/MIDI synthesizer to play voice and patch-wave melody. All synthesis is provided

by hardware and each channel can synthesize voice/MIDI independently.

For each synthetic channel, it has one 8-bit envelope register to multiply with voice data or patch-wave data.
There is a hardware Mixer to add these 6 synthetic data to provide final result. However, before the first PLAY

instruction is executed, users have to wait about 40us after Mixer is enabled.

The final result can be controller by a 4-bit register to adjust its volume and then it is sent to Audio Output to

produce analog audio signal to drive external speaker.

NY6P provide two kinds of Audio Output: one is 12-bit DAC and the other is 12-bit PWM direct-drive.

13.1 Voice

NY6P supports 10-bit PCM and encoded 4-bit / 5-bit mixed ADPCM speech data. The PCM voice quality is
higher, but it occupies double ROM space than the ADPCM one. By cooperating with embedded noise
filter of 250KHz over-sampling, it could decode high fidelity voice data even if you adopt ADPCM voice. It
means you could store longer voice duration or provide more kinds of patch at lower sampling rate but

enrich user’s applications without degradation of sound quality.

13.2 Midi

NY6P provide three kinds of method to construct a patch-wave of timbre (instrument). The first method is
to record a complete waveform, then play it by playing whole wave only. It is usually called “Head Only”.

This is the best way to represent a best quality melody at the expense of ROM space.

The second method is called “Head wave + Tail Loop” with envelope information representing ADSR
(Attack-Decay-Sustain-Release). It is the recommended way to construct a patch-wave in NY6, which can

provide high quality melody without sacrificing too much ROM space.

The third method is to use periodic portion of an instrument to represent a patch. It is called “Tail Loop”.

This method will occupy less ROM space with acceptable audio quality.
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13.3 Audio Output
NY6P provide two kinds of audio output: one is 12-bit DAC and the other is 12-bit PWM direct-drive. By

programming register CHARC[3] with appropriate value, users can select one of them to synthesize audio

signal to drive external speaker.

Moreover NY6P provides a pad detecting mechanism. The pad detecting mechanism detects the PWM2
pad during the reset initialization period, and sets the initial value of register CHARC[3] as PWM if the
PWM2 connection is floating, or sets the initial value of register CHARCJ[3] as DAC if the PWM2 connection
is high. In conclusion, connect the speaker to PWM1 and PWM2 only if using PWM, otherwise connect
PWM2 to VDD if using DAC. Since the mechanism sets only the initial value of CHARC[3], don’t change
the value of register CHARC]3] if the pad detecting mechanism is adopted.

VDD —|:—o
PWM2 |X|—|_ PWM2 PWM2 XI__C

BWM |

PWM1/DAC |E—I_ PWM1/DAC PWML/DAC /4 N

\
------ ! No component
\ at ?WM connection

-
~

PWM Output Connection DAC Output Connection PWM/DAC Connection Together

When using the PWM output, we provide an option of normal PWM current or ultra PWM current for

different customer demand. The ultra PWM consumes more current and makes sound louder.

13.4 Envelope Control
During speech synthesis or melody synthesis, there is one 8-bit envelope register (ENVH and ENVL),
which can store the envelope information. Therefore NY6P can provide 256 levels envelope control and

users can use it as alternative of volume control.

13.5 Volume Control
There are 16 steps volume control, which can be applied to synthetic digital data for the Mixer output no

matter DAC or PWM direct-drive is selected.

When users write value to register VOL[3:0], this value will multiply with Mixer output to adjust the volume

of final synthetic result.
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14. WATCH-DOG TIMER (WDT)

To recover from program malfunction, the NY6P IC supports an embedded watch-dog timer reset. Users have

to clear the WDT periodically to prevent from timing up with a reset generation.

Typically, the minimum time-up period of the WDT is about 28ms and users can clear WDT through instruction
CWDT.

15. OPERATING MODE

NY6P provide 3 kinds of operating mode: Normal, Slow and Halt mode. After power is turned on, NY6P will
start its reset process. The power on stable time is about 131ms. After reset process is completed, NY6P will

enter Normal mode.

In Normal mode, the system clock is 2MHz. User can implement sorts of application in this mode. On the other

hand, users can select Slow mode or Halt mode to save power consumption.

15.1 Slow Mode
NY6P will enter Slow mode if SLOW instruction is executed. The system clock of Slow mode is about 13.6
times slower than that of Normal mode, and the frequency accuracy is +/- 3.0%. The instruction will not be

executed at Slow mode.

NY6P can wake up from Slow mode by interrupt request or level change on 1/O pin. The stable time after

wake up from Slow mode is about 50us.

15.2 Halt Mode
NY6P will enter Halt mode if the HALT instruction is executed. At Halt mode, system clock is completely

disabled and all IC functions stop to minimize the power consumption.

The only way to wake up NY6P from Halt mode is level change on I/O pin. The stable time after wake up

from Halt mode is about 50us.
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16. ELECTRICAL CHARACTERISTICS

16.1 Absolute Maximum Rating

Symbol Parameter Rated Value Unit
Vdd - Vss Supply voltage -0.5~+6.0 Y
Vin Input voltage Vss—0.3V ~ Vdd+0.3 \%
Top Operating Temperature 0~+70 °C
Tst Storage Temperature -25 ~ +85 °C
16.2 DC Characteristics
Symbol Parameter VoD | Min. | Typ. | Max. | Unit Condition
VDD Operating voltage 2.0 3 55 \% 2MHz
3 0.1 0.5
lsg Halt uA Sleep, no load
mode 45 01 | 05
Suppl 3 55
™ PPy Slow UA | BT=16.384ms, no load
current mode 45 70
i 3 4.5
lop Operating mA 2MHz, no loading
mode 4.5 5.5
Weak 3 25 UA
Input current | (1.2M ohms) | 4.5 7.4
I (Internal pull- V=0V
high) Strong 3 25 UA
(120K ohms) | 4.5 70
. 3 -7 VOH=2.0V
lon Output high current mA
4.5 -11 Vop=3.5V
3 14
PAO mA
Output low current 4.5 17
(Normal current) 3 12
Other 1/O mA
4.5 17
PAO 3 28 A
m Vo =1.0V
| oL
ot Output low current 4.5 32
(Large current) 3 23
Other 1/O mA
4.5 32
Output low current 3 20 A
(Constant current) 4.5 21
PWM output current 3 60
mA
(Normal) 4.5 100
lpwm Load=8 ohms
PWM output current 3 80
mA
(Ultra) 4.5 125
3 14
Ibac DAC output current mA Half scale
4.5 1.6
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Symbol Parameter VoD | Min. | Typ. | Max. | Unit Condition
Fosc(3.0v)-Fosc(2.4v)
o 3 -0.5
AFIF Frequency deviation % Fosc(3v)
by voltage drop Fosc(4.5v)-Fosc(3.0v)
4.5 0.5
Fosc(4.5v)
- Fmax(3.0v)-Fmin(3.0v)
- 0,
AF/F Frequency lot deviation 3 0.5 0.5 % Fmax(3.0v)
Fosc Oscillation Frequency - 1.90 2 2.05 | MHz VDD=2.0~5.5V
16.3 Voltage vs. Frequency
Voltage vs Freq. Deviation (6.0KHz@3V)
2.0%
1.5%
c 1.0%
8
g 0.5% \\A
>
8 0.0% ‘ ‘ 4 4
o -0.50% 1 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0 6/5
S -0.
L 1.0%
-1.5%
-2.0%
Voltage (V)
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17. APPLICATION

(1) PWM Direct-Drive (PB_VDD is set as LDO=3.3V)

(2) DAC Output (PB_VDD is set as floating)

L]
[ 5]

SCK
MOSI

MISO

VDD1~3

FE_VOD b

FAD
: FF3
FA3
FBO/CS
PB1/SCK
PE2SDO

PB3SDI
GMND1~3

PWh1DAC
P2

e

=

— 104

VoD1~3

FPB_VDD FCO

Fa0
- PE3
Fa3
M2
FBEO/CS
. FWMIDAC
FE3/SDI
GHD1~4

Note 1: If PB_VDD is set as LDO internally, PB_VDD pad is an output for the power of external SPI devices. And

a 0.1uF capacitor is necessary to stabilize the LDO output voltage.

Note 2: If PB_VDD is set as floating internally, PB_VDD pad must be connected to VDD or external power supply.

20

Ver. 1.2

2020/03/17



(\) Nyquest

NY6PxxxJ Series

18. DIE PAD DIAGRAM

18.1 NY6P025J3, NY6P055J3, NY6P085J

: EPROM
GND1
GND3
s | Poo
PC3
7 | Pc2
-
PCi
PcD
PWM2 PWM1 FB_VDD
vDD1 IDAC GND2
PB3 PB2 PBI PBO
o] [ (=] [+]
15 | 18

18.2 NY6P185J
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fode /DAC GND2
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18.3 NY6P345J

PWM2 PWM1
) IDAC GND2

VDD1

EPROM

vDD2 PC3 PC2 PC1 PCD GND3 PB3 PB2 PB1 PBO

PA3 PAZ PA1
VDD3 /Reset /S CL

nEEnnEaannEEn

GND4 | 34

o
o
=
w [+ L
- L) o

PAD
cl PF3
pa@n
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19. PACKAGE PIN ASSIGNMENT

24-pin SOP (300mil)

28-pin SOP (300mil)

peoicsb [ 1 N~ 24 [] Pvss voD2 [] 4 ~— 28 [ ] GND
pevoD [] 2 23 [] PWM1DAC PBO/CSL [] 2 27 [] PWM1/DAC
woz ™ » 22 B PwM2iode PB_VDD [] 3 26 | ] PWM2/Mode
vDD3 [} 4 25 || VvDD1
PA3Reset [] 4 21 [ oo PA3Reset [ 5 24 [ PDO
PA2/R/SDA [] 5 20 [ Pco PA2/IRISDA [] 6 23 [] PD1
patvINSCL [ 6 19 [ ] Pc1 Nne [ 7 22 [] PD2
paovPre [ 7 18 [ Pe2 PAIVIN/SCL [ g 21 [] PD3
ve [ e 7 [ res PAONVIPNVpD [] 9 20 | ] PEO
pa1/sck [ 10 19 [ PE?
ve O o 16 (1 Poo pe2/sDO [] 11 18 ] PE2
PBUSCK [] 10 15 | ] PD1 PB3/SDI [] 12 17 |] PE3
PB2/SDO [ 11 14 [] PD2 pco [] 13 16 [ Pc3
PaasDl [ 12 13 [ rD3 PCt [ 14 15 | ] Pc2
NY6P085J524 NY6P185J528
NYBP055J524 NY6P345J528
NY6P025J524
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20 COB PIN ASSIGNMENT

NY6P025JB, NY6P055JB, NY6P085JB (16 1/0)

CON OON OON OFPN

> Nyquest
"NYePo85B T
3 o
1
1
. =
1 gl
. o
:

Ver.A 2018/8/21

NY6P185J, NY6P345J (24 1/0)

3
E
1

D -0 -0u

— MW

NY6P185JB __PWM__ GND VDD

jz o000
O Hpe |HN N
® o: PVDD ak
Qo Nyquest j@
..2 [
o ul
® o)
@ N
® o) i. v
@ BN '@ Wi
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