Technical Description

The Equipment Under Test (EUT) is a portable 2.4GHz Pure Transmitter
operating at 2408-2472MHz for RC Car. The EUT is powered by 2 X 1.5V AA
batteries. After switch on the EUT and paired with RC Car, the RC Car can be
controlled to move forward, backward, turning left/

right direction by the controller.

The brief circuit description is listed as below:

1) U1 acts as MCU (RX101).
2) Y1 is 12MHz crystal oscillator providing clock for U1.

Antenna Type: Internal antenna
Antenna Gain: 0Bi

Nominal rated field strength: 94.2dBuV/m at 3m
Maximum allowed field strength of production tolerance: +/- 4dB
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1. okl

NY5P £ 1] i F5 % D RE B & 1 CMOSEEE & R AL TRl 25 - B /USBHY RS T X24% NYSA, NY5B, NY5C %71
MaskROM & L FrEL PR 28 1 # A EPROMZEEJOTP IC (One Time Programmable) - $2{L43E Y552 /Midi
BEINRE » FEE AT R R S E EADPCMIE RS » s R CDE'H44.1kHz - H RS H 16[EHY
HEIEH o ROt R T b T AT i . —EPWMER AT FEDACH ! - (HHIRISCH IS &4 &5
ABIFRIES » BR T/ DBEIR S FRE2(ERy - REBHIESHME LER PRI A 52 » T DR T (AT DS S22 52 A [
HIRERT - FIRIREREEY+H-1%NPHE % » B AT IR FRIMIEZE - H278H A THE —(EOSCHINL AT LAV MEE &
BPH - & H A NRHE N - IR DUE/E—ARIORIEA] - fREE it ={(Halt mode) - A KiEEHVEIEINFE 5
MR g (Slow mode) » ] LI {EKINFE

2. Tk

o EREEMNT{EEEE : 2.0V ~ 5.5V ¢ (/57 MaskROM IC /4 T-/F & E#/Z2.0V ~ 5.5V)

e 4-bit RISC j&fiiH

o ILHT{HOTPRMY » f A RHEINROME & £51728Kx10-bit » #2 2 FIZHEIELH [F—HZROM - ROMZ & » FHHAl

= A 8]
ERg

FRERERIES - HHFA8IRES -

/ORI T -

Egﬁ;’ﬁ %%EEZ@ ) ROM 7 (10-bit) 1O I
NY5P025A 25.0 64k x 10 15 (PA, PB, PC, PD0~2)
NY5PO55A 55.0 136k x 10 15 (PA, PB, PC, PD0~2)
NY5P085A 85.0 208k x 10 15 (PA, PB, PC, PD0~2)
NY5P185A 185.0 448k x 10 20 (PA, PB, PC, PD, PE)
NY5P345A 345.0 832k x 10 20 (PA, PB, PC, PD, PE)
NY5P520A 518.3 1248k x 10 24 (PA, PB, PC, PD, PE, PF)
NY5P720A 718.3 1728k x 10 24 (PA, PB, PC, PD, PE, PF)

NY5AZ:5 MaskROM IC HYEFEA & > FPEGII/OMIEANT -

(M%igfgﬁ %%EEZ@ ) ROM %8 (10-bit) IO Bk

NY5A003B 33 12k X 10 8 (PA, PB)
NY5A0058 5.0 16k x 10 8 (PA, PB)
NY5A008B 8.3 24k X 10 8 (PA, PB)
NY5A011B 117 32k x 10 8 (PA, PB)
NY5A018B 18.3 48Kk x 10 8 (PA, PB)
NY5A0258 25.0 64k x 10 8 (PA, PB)
NY5A0358 35.0 88k x 10 8 (PA, PB)
NY5A0458 45.0 112k X 10 8 (PA, PB)
NY5A0558 55.0 136k X 10 8 (PA, PB)
NY5A0658 65.0 160k x 10 8 (PA, PB)
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NY5B %51 MaskROM IC HYEEEE - MPEFIOMEL T -
(M%ig‘fg%) %%EEZ@ ) ROM 7 (10-bit) 1O I
NY5B005B 5.0 16k x 10 15 (PA, PB, PC, PD0~2)
NY5B008B 83 24k x 10 15 (PA, PB, PC, PD0~2)
NY5B011B 117 32k x 10 15 (PA, PB, PC, PD0~2)
NY5B018B 183 48k x 10 15 (PA, PB, PC, PD0~2)
NY5B025B 25.0 64k x 10 15 (PA, PB, PC, PD0~2)
NY5B035B 35.0 88k x 10 15 (PA, PB, PC, PD0~2)
NY5B045B 45.0 112k x 10 15 (PA, PB, PC, PD0~2)
NY5B055B 55.0 136k x 10 15 (PA, PB, PC, PD0~2)
NY5B065B 65.0 160k x 10 15 (PA, PB, PC, PD0~2)
NY5B075B 75.0 184k x 10 15 (PA, PB, PC, PD0~2)
NY5B085B 85.0 208k x 10 15 (PA, PB, PC, PD0~2)
NY5CZ:51] MaskROM IC (Y E IR & > FOECRIORIEAT T -

(M%ig‘fg%) %%EEZ@ ) ROM 7 (10-bit) 1O I
NY5C1128 1117 272k x 10 20 (PA, PB, PC, PD, PE)
NY5C1328 1317 320k x 10 20 (PA, PB, PC, PD, PE)
NY5C1588 158.3 384k x 10 20 (PA, PB, PC, PD, PE)
NY5C1858 185.0 448K x 10 20 (PA, PB, PC, PD, PE)
NY5C2258 225.0 544k x 10 20 (PA, PB, PC, PD, PE)
NY5C2658 265.0 640k x 10 20 (PA, PB, PC, PD, PE)
NY5C3058 305.0 736k x 10 20 (PA, PB, PC, PD, PE)
NY5C3458 345.0 832k x 10 20 (PA, PB, PC, PD, PE)
NY5C4508 4517 1088K x 10 24 (PA, PB, PC, PD, PE, PF)
NY5C5208 518.3 1248k x 10 24 (PA, PB, PC, PD, PE, PF)
NY5C6408 638.3 1536k x 10 24 (PA, PB, PC, PD, PE, PF)
NY5C7208 718.3 1728k x 10 24 (PA, PB, PC, PD, PE, PF)

224x4-bit RAM > 734 H

1MHz = 2MHZzF5 S AR -

» 5 E56x4-bit -

TRt R (Slow mode) » FI[RRIIFE o (L& H17EE NI AERA » L/ R THFHTIEN)

FRELFF# SN (Halt mode)

» AR THAE > AFRREEIAR(IS)/ N TUA -

TR +H-1%NIHES © SHIMETR I NHRE A B - DUERERT -

fEHEBE A (LVR=1.8V) » B JF5HHH(WDT) > /018 L5E(External Reset) -

— {8 B A ] R — AR LAV HERE (Stack) > A SR ETACR AT LAEA -
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15~24FF 58 MHI/O/ - |]E% € Binput, output, large current output, 10, floating-type reset, pull-high reset, IR

carrier output f{1 large current IR carrier output 2 AfiiHIHAEE o & MOS0 EE » 7T DS B — Akl H 3R
(Normal Drive Current, Normal Sink Current) B/ A EE g+ (Large Sink Current) » B E#i==ELED »

BIMI=4R%E -

< $Z0pen-Drain (OD) {9y [=]1/O -

IRALA Mtz H: $2(E31kHZ~58KHZ P BEFR (ALY MEFFAS I > I PT84 i P B S 4R
TRt 4E BN EE S MIdIE RIIRE - ] DB AR {28 1 i siMididig -

B HEN = B ADPCMER S G RO RIE » BT DASK HH i B S B R R R A
f2fit256%,, ADSR #1 Full-Wave 3fE & th & 7% » AT R EMIdIE (4R

N EE2565Midifu 4% 44761 (Envelope Control) » A #EFTMidizg e -

—&H9-bit PWMRERGER T - o] UEHEBRENRIY \BUEIS R —4H10-bit DACKERFRGHIL - B LASNITRUALREE 2K
BOKE & (R ZEE) -

FRAERE BPWMERH, - ATIE R E RS & » HEES NRIMI=ZRERCK -

P16 RE AG ¥ =2 H(Volume Control) - FFYHEFT B fG F S AR -

SZH% Quick-10 FHERZE -

FRALRE PRI DU EESR IS > DUNEROTPEERAERT -

SCERFFARIICP (In Circuit Programming) #1155 - LAJTE% 5 40 PCBARAH AT E T BESY: -
R RAVCode BRHR &R, - (ZSecurity-Bit #EEETZ » EFFIELHEN <)
RSB ERIAE - DUGE &P ARFERERRK -

(ZE—HHEHE LAID)5E - 7522 %NYSA, NYSB, NYSC fYt7i4 2 - Bl 87 PR RGP )
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1. GENERAL DESCRIPTION

The NY5P series IC is a powerful 4-bit micro-controller based sound processor. They are embedded EPROM
architecture, and the OTP (One Time Programmable) ICs that are designed to support NY5A, NY5B and NY5C

MaskROM products. There are 4 channels that are configured as speech or midi, and all of them can be auto-

played back simultaneously. By using the high fidelity ADPCM speech synthesis algorithm, it can produce

outstanding quality voices. Wide range sampling rate up to 44.1kHz and different volume level are supported. It

is also equipped two kinds of audio outputs with fine resolution, including a current D/A converter and a PWM

direct-drive. The RISC MCU architecture is very easy to program and control, various applications can be easily

implemented. There are 48 instructions, and most of them are executed in single cycle. Through +/-1%

accurate internal oscillation, external Rosc is mostly unnecessary. Also an OSC pad is reserved for external

oscillation, and this pad can be optioned as normal 1/O when setting internal oscillation only. Furthermore, in

addition to the HALT mode (sleep mode), it offers the SLOW mode to minimize power dissipation.

2. FEATURES

Wide operating voltage range: 2.0V to 5.5V. (Same as MaskROM products)

4-bit RISC type micro-controller with 48 instructions.

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

There are 7 OTP bodies. 1728Kx10-bit ROM is the maximum. Program and voice data share the same

P{gg;‘;t VEIEE %gak‘ﬂ‘;” (S€C) | ROM size (10-bit) o
NY5P025A 25.0 64k x 10 15 (PA, PB, PC, PD0~2)
NY5P055A 55.0 136k x 10 15 (PA, PB, PC, PD0~2)
NY5P085A 85.0 208k x 10 15 (PA, PB, PC, PDO~2)
NY5P185A 185.0 448Kk X 10 20 (PA, PB, PC, PD, PE)
NY5P345A 345.0 832k x 10 20 (PA, PB, PC, PD, PE)
NY5P520A 518.3 1248k x 10 24 (PA, PB, PC, PD, PE, PF)
NY5P720A 718.3 1728k x 10 24 (PA, PB, PC, PD, PE, PF)

Regarding NY5A MaskROM series, the voice duration, ROM size and I/O counts are shown below.

(MI:::I?I;J((;:\/I) VEIEE %gak‘m” (S€C) | ROM size (10-bit) o

NY5A0038 3.3 12k x 10 8 (PA, PB)
NY5A0058 5.0 16k x 10 8 (PA, PB)
NY5A008B 8.3 24k X 10 8 (PA, PB)
NY5A011B 11.7 32k x 10 8 (PA, PB)
NY5A0188 18.3 48Kk x 10 8 (PA, PB)
NY5A0258 25.0 64k x 10 8 (PA, PB)
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NY5A035B 35.0 88k x 10 8 (PA, PB)
NY5A045B 45.0 112k x 10 8 (PA, PB)
NY5A055B 55.0 136k x 10 8 (PA, PB)
NY5A065B 65.0 160k x 10 8 (PA, PB)

Regarding NY5B MaskROM series, the voice duration, ROM size and I/O counts are shown below.

(MZSOS;S\A) VEIEE %gak‘ﬂ";” (S€C) | ROM size (10-bit) o

NY5B0058 5.0 16k x 10 15 (PA, PB, PC, PD0~2)
NY5B008B 8.3 24k x 10 15 (PA, PB, PC, PD0~2)
NY5B0118B 117 32k x 10 15 (PA, PB, PC, PD0~2)
NY5B018B 18.3 48k x 10 15 (PA, PB, PC, PD0~2)
NY5B0258 25.0 64k x 10 15 (PA, PB, PC, PD0~2)
NY5B0358 35.0 88k x 10 15 (PA, PB, PC, PD0~2)
NY5B0458 45.0 112k x 10 15 (PA, PB, PC, PD0~2)
NY5B0558 55.0 136k x 10 15 (PA, PB, PC, PD0~2)
NY5B0658 65.0 160k x 10 15 (PA, PB, PC, PD0~2)
NY5B0758 75.0 184k x 10 15 (PA, PB, PC, PD0~2)
NY5B0858 85.0 208k x 10 15 (PA, PB, PC, PD0~2)

Regarding NY5C MaskROM series, the voice duration, ROM size and I/O counts are shown below.

(MZSOS;S\A) VEIEE %gak‘ﬂ";” (S€C) | ROM size (10-bit) o

NY5C1128 1117 272k x 10 20 (PA, PB, PC, PD, PE)
NY5C1328 1317 320k x 10 20 (PA, PB, PC, PD, PE)
NY5C1588 158.3 384k x 10 20 (PA, PB, PC, PD, PE)
NY5C1858 185.0 448Kk x 10 20 (PA, PB, PC, PD, PE)
NY5C2258 225.0 544K x 10 20 (PA, PB, PC, PD, PE)
NY5C2658 265.0 640k x 10 20 (PA, PB, PC, PD, PE)
NY5C3058 305.0 736k x 10 20 (PA, PB, PC, PD, PE)
NY5C3458 345.0 832k x 10 20 (PA, PB, PC, PD, PE)
NY5C4508 451.7 1088k x 10 24 (PA, PB, PC, PD, PE, PF)
NY5C5208 518.3 1248k x 10 24 (PA, PB, PC, PD, PE, PF)
NY5C6408B 638.3 1536k x 10 24 (PA, PB, PC, PD, PE, PF)
NY5C7208B 7183 1728k x 10 24 (PA, PB, PC, PD, PE, PF)

® 224x4-bit RAM maximum, divided into 4 pages.

e 1MHz or 2MHz instruction frequency.

e SLOW mode to operate at low power consumption. (Not suggest using in Timer/Clock application.)

Ver 1.7 2015/10/14
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e HALT mode to save power, less than TUA@3V standby current.

e Precisely embedded oscillator with build-in resistor (+/- 1%). External resistor to adjust system frequency is

optional.
e Low voltage reset (LVR=1.8V), watch-dog reset and 1/O port reset are all supported to protect the system.
e One interrupt entrance with an independent stack, multiple interrupt sources.

e Maximum 24 flexible I/Os maximum with optional function: input, output, large current output, 1O, floating-
type reset, pull-high reset, IR carrier output and large current IR carrier output. For the output port, users

can select the normal Drive current output or large Sink current output to directly drive high brightness LED.
e Support Open-Drain (OD) bi-direction 10.
e Infrared output: optional IR carrier frequency and optional data high/low IR output supported.

e Maximum of 4 channels can play simultaneously; each channel can be arbitrarily assigned as speech or

Midi channel based on the product spec.
e New high fidelity ADPCM speech synthesis algorithm.
e 3 Kkinds of 256 points, ADSR and Full-Wave instrument waveform provide outstanding midi quality for MIDI.
e 256 steps envelope control for Midi.

e High quality 9-bit PWM to directly drive speaker, or 10-bit D/A converter audio output to amplify the volume

by external audio amplifier for multi-channel MIDI especially.
e Support large PWM current output.
e 16 steps volume control for audio output.
e Quick-IO control supported.
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.

8 Ver 1.7 2015/10/14
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3. BLOCK DIAGRAM

VDD  VSS
o o
VpP © EPROM LVR Control
VREG ©
l Audio Synthesizer
4-bit MCU
RAM |
- I Mixer
Timer
osc e Gggf;or = | voT l
Control o PWML/DAC
PWM & DAC o PWM2
10 Control
o o o o o [e]
PA PB PC PD PE PF
4. PAD DESCRIPTION
Pad Name ATTR. Description
Vpp Power Positive high power for programming.
VRec Power Regulator input. Connect a 0.1uF cap to GND or keep floating.
VDD# Power Positive power.
GND# Power Negative power.
PAO/SDA I/0 Bit O for Port A, or serial data input at programming mode.
PA1/SCL le] Bit 1 for Port A, or serial clock input at programming mode.
PA2~3 I/0 Bit 2~3 for Port A.
PBO~3 I/0 Bit 0~3 for Port B.
PCO0~3 I/0 Bit 0~3 for Port C.
PDO~1 I/0 Bit 0~1 for Port D.
PD2/0SC le] Bit 2 for Port D, or External resistor for oscillator input.
PD3 le] Bit 3 for Port D. (PD3 for NY5P185A, NY5P345A, NY5P520A & NY5P720A.)
PEO~2 I/0 Bit 0~2 for Port E. (PEO~3 for NY5P185A, NY5P345 A, NY5P520A & NY5P720A.)
PE3/OSC I/0 Bit 3 for Port E, or External resistor for oscillator input.
PF0~2 Ife] Bit 0~2 for Port F. (PFO~3 for NY5P520A & NY5P720A.)
PF3/0SC le] Bit 3 for Port F, or External resistor for oscillator input.
PWM1/DAC O PWML1 output or DAC output.
PWM2/Mode (0] PWM2 output, or select programming mode.

* NY5P025A, NY5P055A, NY5P085A: OSC pad is shared with PD2.

* NY5P185A, NY5P345A: OSC pad is shared with PE3.

* NY5P520A, NY5P720A: OSC pad is shared with PF3.

*When NY5A uses external OSC pad of PB3/OSC, the OSC pad for NY5P025A, NY5P055A and NY5P085A is set as PD2.

9 Ver 1.7 2015/10/14
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5. MEMORY ORGANIZATION
There are maximum 1728K words EPROM, 224 nibbles of RAM and 19 nibbles of dedicated system control

register. The registers are divided into 11 nibbles of system registers and 8 nibbles of memory registers.

Besides, there are several registers without address allocation, and they can only be accessed by the special

instructions. One of the registers is RAM page register (PG), and the others are audio control registers.

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. The program page is limited by the unconditional

branch instruction: JMP and CALL. Because it can only handle 14-bit length address of ROM, the program

page size is 16K words.

Address

ROM

0x000000

0x00000F

Reset Vector

0x000010

0x00001E

Interrupt Vector

0x00001F

O0xO00BFF

Reserved

0x000C00

Ox003FFF

Program & Data Space
Program Page 0

0x004000

Program & Data Space

5.2 RAM

Each page of RAM contains 56 nibbles, and NY5P serial provides 224 nibbles of 4 pages. The page number

(PG) register of RAM defined by the MPG instruction, and its initial value is 0. Because the memory space is

shared with the memory registers (address=0x00~0x07), the address for RAM 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 RPT1 and RPTO first, and users can read from or

write in the XMD memory register to realize the indexed ROM access.

10
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6. Clock Generator

The clock generator is a Ring oscillator, and users can select the internal resistor (INT-R) or the external

resistor (EXT-R). A precise INT-R oscillator is provided, and its accuracy is up to £1%.

For NY5P025A ~ 5P085A bodies if OSC/PD2 pad is optioned as PD2 I/O function, or for NYSP185A ~ 5P345A
bodies if OSC/PE3 pad is optioned as PE3 1/O function or for NY5SP520A ~NY5P720A bodies if OSC/PF3 is
optioned as PF3 I/O function, there is only INT-R, and EXT-R is disabled. When this pad is optioned as OSC
function oppositely, INT-R or EXT-R can be determined by the configurations below. And the OSC pad must be

connected to Vgreg rather than Vpp when using EXT-R.

VREG
OSC/PX#
Rosc
OSC/PX# 4445
GND —
INT-R Oscillator Connection EXT-R Oscillator Connection
7.10 PORTS

There are most 24 1/0O ports, designated as PAx through PFx, and x=0~3. All the I/O ports can be configured as
input, output, or 10 port (bi-direction). For the input port, we provide an internal pull-high register option for
convenience. For the output port, users can also option its initial value as low or high according to your
application circuit. Besides, users can also enable the large current option for each output port to get a larger
sink current. The bi-direction 10 port can be an input or output by its register value, and users can option the bi-
direction 10 with a pull-high resister or without a pull-high resister (Open-Drain). When the register equals 0, it is
an output and can only output zero. When the register equals 1, it is a weak pull-high or floating (Open-Drain)
so that it also can be considered as an input port with/without a pull-high resistor. Users also can enable the

large sink current option of an 10 port.

The PXO0 port means the PAO, PBO, PCO, PDO, PEO or PFO port can also be optioned as an external reset pin
or an infrared (IR) output pin. A reset port can possess a pull-high resister or not, and an IR port can be initial

low or high and also large sink current or not.

The pull-high resister of all the 1/O ports has two kinds of option: weak and strong. The weak one is about
850KQ @3V for normal application and the strong one is about 480KQ @3V usually for key matrix function.
When users configure the weak or strong pull-high resister, the pull-high resisters of all I/O ports are set as the

option value.

For NY5P025A ~ NY5P085A bodies, PD2 pad is shared with external OSC pad. When users enable external
OSC function, PD2 function will be disabled. For NY5P185A ~ NY5P345A bodies, PE3 pad is shared with
external OSC pad. When users enable external OSC function, PE3 function will be disabled. For NY5P520A ~
NY5P720A bodies, PF3 pad is shared with external OSC pad. When users enable external OSC function, PF3

function will be disabled.
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8. AUDIO SYNTHESIZER
There are 1-ch voice and 2-ch or 4-ch speech/Midi, and all modes are auto-played back by hardware. Different

channel mode possesses different hardware structure. It provides a hardware mixer to mix the channel data.
The mixer contains a mixer control register MIX. 1-ch ~ 4-ch voice and/or Midi are all configurable by

programming the MIX Two audio output stages: DAC and PWM are supported.

8.1 Voice
A voice channel includes a PFLG, a VPR, a voice decoder, a QIO control code generator and an 8-bit
sample rate timer (TM) whose timer clock source (TCS) is fixed to 1MHz. It supports PCM and encoded

ADPCM speech data.

8.2 Midi
A Midi channel includes a PFLG, a VPR, a TM, an ENV, a timbre skipper and a multiplier, which multiplies
the Midi data and the envelope value held by the ENV. The timbre skipper is used to fulfill the higher octave
pitch playing. The hardware multiplier is dedicated to the Midi channel, and users can’t operate it by any

instruction.

8.3 Audio Output
By setting the AUD register, PWM or DAC can be easily chosen as the audio output stage. Besides, it
provides a pad detecting mechanism. The pad detecting mechanism detects the PWM2 pad during the reset
initialization period, and sets the initial value of the audio output register as PWM if the PWM2 connection is
floating, or sets the initial value of the audio output register as DAC if the PWM2 connection is high. In
conclusion, connect the speaker to PWM1 and PWM?2 only if using PWM, otherwise connect PWM2 to VDD
if using DAC. Since the mechanism sets only the initial value of AUD, don’t change the value of the AUD

register if the pad detecting mechanism is adopted.

VDD —I:—o
PWM2 PWM?2 PWM2 &—-—c

PWM1/DAC PWM1/DAC |X|— PWM1/DAC |E—C - K \\
[ No component

<
b: at ,PWM connection

/

\AJ

Z_AAA
\A4

PWM Output Connection DAC Output Connection PWM/DAC Connection Together

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

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

8.4 Volume Control
Both PWM and DAC support 16 steps hardware volume control by the VOL register.

12 Ver 1.7 2015/10/14



(\) Nyquest NY5P Series
9. ELECTRICAL CHARACTERISTICS
9.1 Absolute Maximum Rating
Symbol Parameter Rated Value Unit
Vdd - Vss Supply voltage -0.5~+6.0 \%
Vin Input voltage Vss—0.3V ~ vVdd+0.3 Y
Top Operating Temperature 0~+70 °C
Tst Storage Temperature -25~ +85 °C
9.2 DC Characteristics
Symbol Parameter VoD | Min. | Typ. | Max. | Unit Condition
VDD Operating voltage 2.0 3 55 Y 1MHz & 2MHz
Halt 3 1 )
Isb mode A5 1 UA Sleep, no loading
Slow 3 150 ]
Isl Supply mode A5 350 UA 1ms interrupt, no load
3 2
current ) mA 1MHz, no loading
lo Operating 4.5 2.4
P mode 3 25 .
mA 2MHz, no loading
4.5 2.8
Weak 3 -3.5 A
Input current | (g50k ohms) | 4.5 10 u
lil (Internal pull- Vil=0v
high) Strong 3 -7 UA
(480k ohms) | 45 -20
3 -10 Voh=1.0V
loh Output high t A
° Hiput high curren 45 22 m Vonh=2.2V
Output low current 3 10 mA Vol=2.0V
| (Normal current) 4.5 20 Vol=2.5V
ol
Output low current 3 20 mA Vol=2.0V
(Large current) 4.5 40 Vol=2.5V
PWM output current 3 60
mA Load=8 ohms
| (Normal) 4.5 100
PWM
PWM output current 3 70 _
(Large) 45 117 mA Load=8 ohms
3 -0.36 ~-4.20
Ibac DAC output current mA Half scale
4.5 -0.47 ~-4.85
Fosc(3.0v)-Fosc(2.4v)
o 3 15
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 1 1 % Fmax(3.0v)
. 0.90 1 1.05
Fosc Oscillation Frequency - MHz VDD=2.0~5.5V
1.80 2.10
13 Ver 1.7 2015/10/14
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9.3 Voltage vs. Frequency

Voltage vs Frequency (6.0KHz@3V)

6.6

6.4
. 62
N o
Z 60 oo * * & ¢ ——¢
N4
T 58 o
g 5.6 ‘/ﬁ(/'
% 5.4 <
L 52

5.0

4.8

4.6

15 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0 6.5
Voltage (V)
Voltage vs Freq. Deviation (6.0KHz@3V)

8%

6%

4%
§ 2%
E 0% | | ¢ & <& & 2 2 4 2 4
3 .o
g -2%1 : : : : : : : : : 5
o -4%
I o-e% ¥

-8% /

-10% ¢

-12%

Voltage (V)

9.4 System Frequency v.s. External Rosc

System Frequency vs External Rosc (1M & 2MH2)

180% r
170% |
160% |
150%
140% |
130% r
120% r
110% r
100% r
90% r
80% r
70% r
60%

Freq. Deviation

170 190 210 230 250 270 290 310 330 350 370 390 410 430 450

Rosc (K ohms)
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NY5P Series

10. APPLICATION

10.1 NY5P025A, NY5PO55A, NY5P0O85A

(1) INT-R, PWM (OSC/PD2 is optioned as PD2 pad)

104
| 1
|1
VDD1~2 A3
o o PAO PCo
PA :
3 wR
PBO osc/pp2 ————
—r :
+—6 o—pm3 PWM2
PWM1/DAC
VREG
GND1-~3

(3) INT-R, PWM (OSC/PD2 is optioned as OSC pad)

104
| 1
[l
VDD1~2 KR
A PCO —N—-
—0 o— PAO
PA3 wK
PBO
- . PWM2
F——o o© PB3 PWM1/DAC
01uF|— VREG OSC/PD2
1 GND1~3

(2) EXT-R, DAC (OSC/PD2 is optioned as OSC pad)

104
|1
1
wR
- VDD1~2 .
—O0 O— PAO I‘
: . wK
PA3 PD1 _K_
PBO
L )
6 o PR3 PWM2
—W\V OSC/PD2
Rosc
VREG PWM1/DAC
1 GND1~3 Rbias
0.1uF -

: While using external OSC, the OSC pad

8050

must be connected to Vrec rather than i

Note: At high voltage of 4.5V or higher voltage, VrRec maybe need to connect to GND with a 0.1uF cap

for less power noise. At 3V, VrRec don’t need to connect any capacitor and can be kept this pad

floating t

0 save a capacitor.
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NY5P Series

10.2 NY5P185A, NYS5P345A

(1) INT-R, PWM (OSC/PE3 is optioned as PE3 pad)

104

VDD1~3

oscipes ——j—

PWM2

pco —l4——

wR

wR

PWM1/DAC

GND1-~-4

(3) INT-R, PWM (OSC/PE3 is optioned as OSC pad)

104

3

Rosc

(2) EXT-R, DAC (OSC/PE3 is optioned as OSC pad)

VDD1~3

PAO PCO
PA3 PE2
PBO

p.B3 PWM2
OSC/PE3

VREG PWM1/DAC

GND1~4

104
| 1
[l
VDD1~3 A
—
, 5 PCO —N—
wK
PE2 —K—
PWM2
r © o PWMZ1/DAC
OSC/PE3
GND1-4

0.1uF

8050

Note: While using external OSC, the OSC pad

must be connected to Vrec rather than i

Note: At high voltage of 4.5V or higher voltage, VRec maybe need to connect to GND with a 0.1uF cap

for less power noise. At 3V, Vrec don’t need to connect any capacitor and can be kept this pad

floating to save a capacitor.
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10.3 NY5P520A, NY5P720A

(1) INT-R, PWM (OSC/PE3 is optioned as PE3 pad)

104

VDD1~3

osciprs ———4——

PWM2

pco —l4——

wR

wR

PWM1/DAC

GND1-~-4

(3) INT-R, PWM (OSC/PE3 is optioned as OSC pad)

104

3

Rosc

(2) EXT-R, DAC (OSC/PE3 is optioned as OSC pad)

VDD1~3

PAO PCO
PA3 PF2
PBO

p.B3 PWM2
OSC/PF3

VREG PWM1/DAC

GND1~4

104
| 1
[l
VDD1~3 A
—
, 5 PCO —N—
wK
PF2 —K—
PWM2
r © o PWMZ1/DAC
OSC/PF3
GND1-4

0.1uF

8050

Note: While using external OSC, the OSC pad

must be connected to Vrec rather than i

Note: At high voltage of 4.5V or higher voltage, VRec maybe need to connect to GND with a 0.1uF cap

for less power noise. At 3V, Vrec don’t need to connect any capacitor and can be kept this pad

floating to save a capacitor.
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11. DIE PAD DIAGRAM
11.1 NY5P025A

EPROM

VDD1

PWM2/Mode

PWM1/DAC

III Voo GND1

0sC PAD PA1
GND3 PCO PC1 PC2Z PC3 PBO PB1 PB2 PB3 PD0D GND2 PD1 /PD2 SDA /SCL PA2 PA3 VDD2 VRee

ISDA
HEOBD RN EEE

S 12

11.2 NY5PO0O55A, NY5PO85A

. EPROM

PWM2Mode

PAMDAC

GHND1
“REG

QsC PaD  PA1

GND3 PCO PC1 PC2 PC3 PBEO PB1 PBZ PB3 PDO GNDZ PD1 /PD2 /sDa FISCL PAZ  PA3 VDD2
s [ o L7 e ]le Too Lo e e L]
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11.3 NY5P185A, NYS5P345A

. EPROM )

[ -
PB2
E] PB3

|Z| vDD1
El PWM2/Mode
EI PWM1/DAC
GHND1

vDD2

H PAD  PA1 GND3 osc
VREG PBO PB1 \ e PA2 FA3 PCD GND2 GND4 PC1 PC2 PC3 PD0 PD1 PD2 PD3 PED PE1 PE2 /PE3

woos | [o] [o] (][] [ie] [w] [is] o] [i7] [ro] [ie] [eo] ] [2] [=o] oe] o] [e] [ ] =] (o] o] ]

11.4 NY5P520A

) EPROM .

EI PADUSDA GND2Z GND2 VDD3 PF3/
o FAZ PA3 PBD PB1 PB2 PB3 PCD PC1 PC2 PC3E PDOD FD1 PD2 PD2 FPED PE1 PE2 PEZ GMD<4 Q3C PF2 PF1 PFO

[e]roes EEEEEFEEEE R EEEE]
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11.5 NY5P720A

. EPROM

E PWM1/DAC

H GND1

GND2 vDD2 PF3/
PBY PB2 pPB3 PCO PC1 GND2 pPC2 PC3 PD1 PD2 PD3 PED PE1 PE2 PE3 GND4 0SC PF2 PF1 PFO

A [ DEEEBEEDEEHEEEEAERAREEN = EE

1]
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12. COB PIN ASSIGNMENT

NY5P025AB, NY5P055AB, NY5P085AB (15 I/0)

NYSPO25AB GND VDD

1

=
T
2

C
VerA 2011/2/18

NY5P185AB, NY5P345AB (20 I/0)

NY5P185AB VDD GND

ooy [0 ekme

3 2 Nyquest  |@|_
&

1 0

3 2 ©
<

1 0

c o

3 “ 3 @<

1 01 o (3

3 23 2

NY5P520AB, NY5P720AB (24 1/0)

1 0 1 0
3@ @23 2

NYSP520AB VDD GND
oo [0oz[me
3|@ @2 Nyquest _|@
(& ]

1@ @|° |
B

3@ \2 ©
1 0 o~
c. 5
3@ @2 i
[;000 3
310 @2 ®
j =
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13. PACKAGE PIN ASSIGNMENT

24-pin SOP (300mil) 28-pin SOP (300mil)
ooz ] 1 24 |3 oscirp2 paosoa ] 1 28 [ PA2
poo [] 2 23 |1 PAo/sDA pe1 [] 2 27 |1 PA3
pB3 [] 3 22 |1 PA2 pB0 [] 3 26 |1 Pc1
pe1 [] 4 21 [1 vDD1 vep [ 4 25 |1 PC2
peo [] 5 20 1 PwWM2/Mode pe2 [ 5 24 |1 Pc3
pca [ 6 19 1 PWMIDAC pB3 [] 6 23 |1 PDO
vep [ 7 18 |1 GND1 vopr [ 7 22 |1 PD2
c\p3 [ s 17 B9 Vree PWM2/Mode [ 8 21 |1 PD3
pco [ 9 16 1 vbobD2 pwMiDAC [] 9 20 |1 osc/PE3
pc1 [] 10 15 [1 PA3 GND1 [ 10 19 1 PE2
pc2 [ n 14 [1 PA1/SCL vbp2 [ 11 18 [ PE1
pe2 [ 12 13 [ PpD1 Vres [ 12 17 (3 PEO
NYSPO25AS24 parscL [] 13 16 1 pPD1
NY5P055AS24 pco [ 14 15 1 GND2
NY5P085AS24
NY5P185AS28
28-pin SOP (300mil) 28-pin SOP (300mil)
- O: — 2x2pB - SO0 T »spP -
- (2 27 |1 - - 2 27 |1 -
- [ 3 26 |1 - - [ 3 26 1 -
GND [ 4 25 |1 - GND [ 4 s (= -
vep [ s 24 |1 - vep [ 5 2 (1 -
vobr [] 6 23 [ - vbb1r [ 6 23 |1 -
PWM2/Mode [ 7 22 |1 PE2 PWM2/Mode [ 7 22 |1 PE2
PwWwMLDAC [ 8 21 |1 PE3 pwMmiDAC [ s 21 |1 PE3
vobp2 [ 9 20 |1 - vbb2 [ 9 20 |1 vDD3
pAao/sDA  [] 10 19 1 PE1 pAa0/sDA [ 10 19 [ PeE1
PavscL L] 11 18 (1 PEO pavscL [ 11 18 [ Pe0
PA2 [] 12 17 1 PcC3 pA2 [ 12 17 &3 pc3
PA3 [] 13 16 [1 PC2 PA3 [ 13 16 1 Pc2
pco [] 14 15 [ pc1 pco [] 14 15 1 el
NY5P345AS28 NY5P520AS28
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1000000000AAaMAan

- 1 48
- ]2 O 47
- 13 46
S 45
- -5 44
- s 43
s 42
- s NY5P345AQ64 41
vep [ 9 40
pB2 10 (LQFP64) 39
pe3 [—]11 38
vDD1 [} 12 37
PWM2/Mode [} 13 36
PWM1/DAC [} 14 35
GND []15 34
vDD2 116 33
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32/

S 3332233238333333¢

B OroRPRNMNWORNWOR N ®O
/64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49\
- C—1: 48
-2 O 47
- 13 46
S 45
- -5 44
s 43
e NY5P520AQ64 42
vep ] 8 NY5P720AQ64 4l
vDD1 [ 9 40
PWM2/Mode ] 10 (LQFP64) 39
PWM1/DAC ] 11 38
GND [—]12 37
Vree ] 13 36
vDD2 14 35
PAO/SDA [ 15 34
PAL/scL [ 16 33

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49

Zvd X
evd 15
oad &
1ad N
zad R
ead —IN
00d I
T0d Y
zod IR
god I
oad —IN
Tad I
zad IR
ead 18
0ad &
13d Y

- " means “Not Connection” (N/C).

UUUUUUUUUUUUUUUU

OSC/PE3

I

T U < T

mM T O m

PN g w
w

1 PFO
1 OSC/PF3

1
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14. PACKAGE DIMENSION

24-Pin Plastic SOP (300 mil)

.
< D >

EABRAAAAAAAE £

]
: l
FEHHBHEEHEAE _ 4

—bl |<— B

TR =

SOTYP
Sym. Dimension in mils Dimension in mm

Min. Nom. Max. Min. Nom. Max.
A 98 100 102 2.489 2.540 2.591
Al 6 --- --- 0.152 --
B 12 16 20 0.305 0.406 0.508
D 606 608 610 15.392 15.443 15.494
E 298 300 302 7.569 7.620 7.671
eB 406 410 414 10.312 10.414 10.516
L 25 --- --- 0.635
6° Q° 4- 8° 0° 4° 8°
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NY5P Series

28-Pin Plastic SOP (300 mil)

HHHEOHAHHAHAR

i
@)
1
D
L - un::ﬁ‘
- = : 6° L
B «;T 6MIN Y.
50TYP.
Sym. Dimension in mils Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A 90 92 94 2.286 2.337 2.388
Al - 0.152 --- ---
B 12 16 20 0.305 0.406 0.508
D 703 705 707 17.856 17.907 17.958
E 293 295 297 7.442 7.493 7.544
eB 406 410 414 10.312 10.414 10.516
L 25 0.635 --- --
90 00 40 80 OO 40 80
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(\) Nyquest NY5P Series
64-Pin LQFP (7mm x 7mm)
4X45% (4X)
HIAENAEN F
y g 7 ,
z
DAMBAR REST
El SCALE 4:1

SR kl %
- AVENE DR
bl T =

b L 3
=
L
L1

P symbol Min Nom Max
¥ITH PLATING E METAL A 1.46 1. 56 1.66
SECTION A-A AL 0.01 - 0.21
A2 1.8 1.4 L5

- 0. 254
b 0. 13 0.18 0.23
bl 0.14 0.20 0.26
c = 0. 127 s
1]} 6. 85 6. 95 7.08
NOTE: D2 6.9 7.00 7.10
1. All dimensions are in mm. E 8.8 9.00 9,20
2.Dim D1/D2 & E1/E2 does not include plastiec flash. El 6. 85 6.95 7.05
Flash: Plastic residual around body edge after B2 6.9 7.00 710
dejunk/singulation. — 0.4 —

3.Dim b does not include dambar protrusion/intrusion.
4.Plating thickness 0.005~0, 015mn. . B8 = il
L1 0.90 .0 1. 10
R 0.1 ) 0.25
Rl 0.1 = =
i - 10°
01 0 = —
¥ — R 0.1
A —= 0.5 =
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15. ORDERING INFORMATION

P/N Shipping Type Remarks
NY5P025A Die Empty ROM data
NY5P025A-xxxX Die Programmed ROM data
NY5P025AW-xxxx * Wafer Programmed ROM data
NY5P025AB COB 20.3mm x 22.1mm (20.3mm x 27.3mm w/ V-Cut)
NY5P025AS24 SOP-24 Width 300 mil
NY5PO0O55A Die Empty ROM data
NY5P055A-XXxX Die Programmed ROM data
NY5PO55AW-xxxx * Wafer Programmed ROM data
NY5P0O55AB COB 20.3mm x 22.1mm (20.3mm x 27.3mm w/ V-Cut)
NY5P055AS24 SOP-24 Width 300 mil
NY5PO085A Die Empty ROM data
NY5P085A-XXxX Die Programmed ROM data
NY5PO85AW-xxxx * Wafer Programmed ROM data
NY5P085AB COB 20.3mm x 22.1mm (20.3mm x 27.3mm w/ V-Cut)
NY5P085AS24 SOP-24 Width 300 mil
NY5P185A Die Empty ROM data
NY5P185A-xXxX Die Programmed ROM data
NY5P185AW-xxxx * Wafer Programmed ROM data
NY5P185AB COB 22.1mm x 22.1mm (22.1mm x 27.3mm w/ V-Cut)
NY5P185AS28 SOP-28 Width 300 mil
NY5P345A Die Empty ROM data
NY5P345A-xxxx Die Programmed ROM data
NY5P345AW-xxxx * Wafer Programmed ROM data
NY5P345AB COB 22.1mm x 22.1mm (22.1mm x 27.3mm w/ V-Cut)
NY5P345AS28 SOP-28 Width 300 mil
NY5P345AQ64 LQFP-64 Quad 7mm x 7mm
NY5P520A Die Empty ROM data
NY5P520A-xxxX Die Programmed ROM data
NY5P520AW-xxxx * Wafer Programmed ROM data
NY5P520AB COB 22.1mm x 27.6mm (22.1mm x 32.5mm w/ V-Cut)
NY5P520AS28 SOP-28 Width 300 mil
NY5P520AQ64 LQFP-64 Quad 7mm x 7mm
NY5P720A Die Empty ROM data
NY5P720A-XXXX Die Programmed ROM data
NY5P720AW-xxxx * Wafer Programmed ROM data
NY5P720AB COB 22.1mm x 27.6mm (22.1mm x 32.5mm w/ V-Cut)
NY5P720AQ64 LQFP-64 Quad 7mm x 7mm

*1 “xxxx": Code number
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