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2. TRk

o EEMT{FEEL: 2.0V ~55V-

o 4-bit RISC &5 HEILMIIRIEHRZS > IATMEES -

o IH6(ELLEE » R ABHIBHYROMAE & f51536K x12-bit - #2=F1ERHMEHE—IEROM - ROMZ & ~ #PEA11/O
Mg

R %%fﬁiﬂ) %%‘fﬁiﬂ) ROXJ’? & *%E%FE? Hiﬂgﬁ DAC |Push-Pull] PWM
NY7P021A 20.8 15.6 64K x 12 | 64Kx12 | 16 | 13-bit | 13-bit | 12-bit
NY7P065A 64.5 48.4 192K x 12 | 64K x12 | 16 | 13-bit | 13-bit | 12-bit
NY7P087A 86.4 64.8 256K x 12 | 64K x12 | 24 | 13-bit | 13-bit
NY7P170A 173.8 130.3 512Kx 12 | 64Kx12 | 24 | 13-bit | 13-bit
NY7P345A 348.5 261.4 1024K x 12| 64Kx12 | 24 | 13-bit | 13-bit
NY7P520A 523.3 392.5 1536K x 12| 64K x12 | 24 | 13-bit | 13-bit

NY7AZ%1 MaskROM IC Y EIEA & - PPERIIIOMEZN T ¢

g %%EEE g@) %%EEE g@) RO(I\gi?E fi:(‘f%?aﬁ ng/]%z DAC PWM
NY7A004A 4.5 3.3 16K x 12 | 16K x 12 8 13-bit 12-bit
NY7A007A 7.2 5.4 24K x 12 | 24Kx 12 8 13-bit 12-bit
NY7A010A 9.9 7.4 32Kx12 | 32Kx 12 8 13-bit 12-bit
NY7A016A 15.4 11.5 48K x 12 | 48K x 12 8 13-bit 12-bit
NY7A021A 20.8 15.6 64K x 12 | 64K x 12 8 13-bit 12-bit
NY7A032A 318 2338 96K x 12 | 64K x 12 8 13-bit 12-bit
NY7A043A 42.7 32.0 128K x 12 | 64K x 12 8 13-bit 12-bit

3 Ver 1.1 2015/08/31



(\) Nyquest NY7P Series

EERE®) | BERE ®) | ROMEE | BXAZ=ME I/0

= o,

B @6KHz @8KHz (bit) (bit) 21154 DAC PWM
NY7A054A 53.6 40.2 160K x 12 | 64K x 12 8 13-bit 12-hit
NY7A065A 64.5 48.4 192K x 12 | 64K x 12 8 13-bit 12-hit

NY7B %% MaskROM IC 1 EIEE & > PPECFIVORIEIT ¢

ns |BEERE (BD) | EEERE ®) | ROMBZE | BZ/M I/0
El -
EEEE ™ oekHz @8KHz (bit) (bit) 2L RS | PSR
NY7B007A 7.2 5.4 24K x 12 | 24K x 12 16 13-bit 13-hit
NY7B010A 9.9 7.4 32K x12 | 32Kx 12 16 13-bit 13-hit
NY7B016A 15.4 11.5 48K x 12 | 48K x 12 16 13-bit 13-hit
NY7B021A 20.8 15.6 64K x 12 | 64K x 12 16 13-bit 13-hit
NY7B032A 31.8 23.8 96K x 12 | 64K x 12 16 13-bit 13-bit
NY7B043A 42.7 32.0 128K x 12 | 64K x 12 16 13-bit 13-bit
NY7B054A 53.6 40.2 160K x 12 | 64K x 12 16 13-bit 13-bit
NY7B065A 64.5 48.4 192K x 12 | 64K x 12 16 13-bit 13-hit
NY7BO76A 755 56.6 224K x 12 | 64K X 12 16 13-bit 13-hit
NY7B087A 86.4 64.8 256K x 12 | 64K x 12 16 13-bit 13-hit

NY7CZ%51 MaskROM IC HYEIEE R » FPEGFIVORIE T

mamy | PO ) BELE @) ROVEE | REEH | e | DAC | Push-pul
NY7CO010A 9.9 7.4 32K x 12 32K x 12 24 13-bit 13-bit
NY7CO16A 15.4 115 48K x 12 48K x 12 24 13-bit 13-bit
NY7CO21A 20.8 15.6 64K x 12 64K x 12 24 13-bit 13-bit
NY7CO032A 31.8 23.8 96K x 12 64K x 12 24 13-bit 13-bit
NY7CO043A 42.7 32.0 128K x 12 64K x 12 24 13-bit 13-bit
NY7CO054A 53.6 40.2 160K x 12 64K x 12 24 13-bit 13-bit
NY7CO65A 64.5 48.4 192K x 12 64K x 12 24 13-bit 13-bit
NY7CO76A 75.5 56.6 224K x 12 64K x 12 24 13-bit 13-bit
NY7CO87A 86.4 64.8 256K x 12 64K x 12 24 13-bit 13-bit
NY7C110A 111.0 83.2 328K x 12 64K x 12 24 13-bit 13-bit
NY7C130A 130.1 97.6 384K x 12 64K x 12 24 13-bit 13-bit
NY7C150A 151.9 113.9 448K x 12 64K x 12 24 13-bit 13-bit
NY7C170A 173.8 130.3 512K x 12 64K x 12 24 13-bit 13-bit
NY7C220A 222.9 167.2 656K x 12 64K x 12 24 13-bit 13-bit
NY7C260A 261.1 195.9 768K x 12 64K x 12 24 13-bit 13-bit
NY7C305A 304.8 228.6 896K x 12 64K x 12 24 13-bit 13-bit
NY7C345A 348.5 261.4 1024K x 12| 64K x 12 24 13-bit 13-bit
NY7CA450A 457.8 343.3 1344K x 12| 64K x 12 24 13-bit 13-bit
NY7C520A 523.3 392.5 1536K x 12| 64K x 12 24 13-bit 13-bit
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1. GENERAL DESCRIPTION

The NY7P series IC is a powerful 4-bit micro-controller based sound processor. There are 8 channels that are
configured as speech or MIDI, and all of these 8 channels or part of them can be played with speech or MIDI
simultaneously. By using the high fidelity 6-bit ADPCM synthesis algorithm for both speech and MIDI timbre with
up to 44.1KHz sample rate, NY7P can produce near-CD quality voices. As NY7P is specially designated for
MIDI synthesis application, it provides Attack-Decay-Sustain-Release method (ADSR) with 256-level envelope
for Patch (instrument) synthesis. NY7P can precisely synthesize any tone frequency of MIDI with +/- 0.5%
accurate internal oscillation and automatic Tone-Calibration. Therefore NY7P melody quality is very close to

real instrument.

Moreover, NY7P is equipped with new Nyquest's developed high-quality noise filtering algorithm of 128KHz
over-sampling, which can remove noise in order to improve speech and melody quality greatly. Up to 16 digital
volume levels can be applied to final synthetic speech or melody that is tailored for applications of volume
adjustment. NY7P provides audio outputs: 13-bit current-type D/A converter (DAC) and 13-bit Push-Pull
amplifier (PP) and 12-bit PWM direct-drive.

The RISC MCU architecture is very easy to program and control, various applications can be easily
implemented. There are 74 instructions, and most of them are executed in single cycle. Besides normal

operation mode, NY7P also provides Halt mode (or Sleep mode) and Slow mode to minimize power dissipation.

2. FEATURES
e \Wide operating voltage range: 2.0V to 5.5V.
e 4-hit RISC type micro-controller with 74 instructions.

e There are 6 bodies. The maximum ROM size is 1536K x 12-bit. Program and voice data share the same

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

Voice Duration | Voice Duration | ROM Size |Program ROM

P/N @6KHz (sec) | @8KHz (sec) |  (bit) size pity | /O | DAC |Push-Pull} PWM
NY7P021A 20.8 15.6 64K x 12 64K x 12 16 | 13-bit 13-bit 12-bit
NY7P065A 64.5 48.4 192K x 12 64K x 12 16 | 13-bit 13-bit 12-bit
NY7P087A 86.4 64.8 256K x 12 64K x 12 24 | 13-bit 13-bit
NY7P170A 173.8 130.3 512K x 12 64K x 12 24 | 13-bit 13-bit
NY7P345A 348.5 261.4 1024K x 12| 64K x 12 24 | 13-bit 13-bit
NY7P520A 523.3 392.5 1536K x 12| 64K x 12 24 | 13-bit 13-bit

Regarding NY7A MaskROM series, the voice duration, ROM size and I/O counts are shown below.
Voice Duration | Voice Duration ROM Size Program ROM

P/N @6KHz (sec) | @8KHz (sec) (bit) Size (bit) VG | DAC | PWM
NY7A004A 4.5 3.3 16K x 12 16K x 12 8 13-bit 12-bit
NY7AO007A 7.2 5.4 24K x 12 24K x 12 13-bit 12-bit
NY7A010A 9.9 7.4 32K x 12 32K x 12 13-bit 12-bit
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PIN | Vacehuraton | Vageburaton | RousTe | PgeniM | vo | pac | pww
NY7A016A 15.4 11.5 48K x 12 48K x 12 8 13-bit 12-bit
NY7A021A 20.8 15.6 64K x 12 64K x 12 8 13-bit 12-bit
NY7A032A 31.8 23.8 96K x 12 64K x 12 8 13-bit 12-bit
NY7A043A 42.7 32.0 128K x 12 64K x 12 8 13-bit 12-bit
NY7A054A 53.6 40.2 160K x 12 64K x 12 8 13-bit 12-bit
NY7A065A 64.5 48.4 192K x 12 64K x 12 8 13-bit 12-bit

Regarding NY7B MaskROM series, the voice duration, ROM size and I/O counts are shown below.

e e e e e e T
NY7B0O07A 7.2 5.4 24K x 12 24K x 12 16 13-bit 13-bit
NY7B010A 9.9 7.4 32K x 12 32K x 12 16 13-bit 13-bit
NY7B016A 15.4 11.5 48K x 12 48K x 12 16 13-bit 13-bit
NY7B021A 20.8 15.6 64K x 12 64K x 12 16 13-bit 13-bit
NY7B032A 31.8 23.8 96K x 12 64K x 12 16 13-bit 13-bit
NY7B043A 42.7 32.0 128K x 12 64K x 12 16 13-bit 13-bit
NY7B054A 53.6 40.2 160K x 12 64K x 12 16 13-bit 13-bit
NY7B0O65A 64.5 48.4 192K x 12 64K x 12 16 13-bit 13-bit
NY7B0O76A 75.5 56.6 224K x 12 64K x 12 16 13-bit 13-bit
NY7B087A 86.4 64.8 256K x 12 64K x 12 16 13-bit 13-bit

Regarding NY7C MaskROM series, the voice duration, ROM size and I/O counts are shown below.

e e e e e e
NY7CO010A 9.9 7.4 32K x 12 32K x 12 24 13-bit 13-bit
NY7CO016A 15.4 11.5 48K x 12 48K x 12 24 13-bit 13-bit
NY7C021A 20.8 15.6 64K x 12 64K x 12 24 13-bit 13-bit
NY7CO032A 31.8 23.8 96K x 12 64K x 12 24 13-bit 13-bit
NY7CO043A 42.7 32.0 128K x 12 64K x 12 24 13-bit 13-bit
NY7CO054A 53.6 40.2 160K x 12 64K x 12 24 13-bit 13-bit
NY7CO65A 64.5 48.4 192K x 12 64K x 12 24 13-bit 13-bit
NY7CO76A 75.5 56.6 224K x 12 64K x 12 24 13-bit 13-bit
NY7C087A 86.4 64.8 256K x 12 64K x 12 24 13-bit 13-bit
NY7C110A 111.0 83.2 328K x 12 64K x 12 24 13-bit 13-bit
NY7C130A 130.1 97.6 384K x 12 64K x 12 24 13-bit 13-bit
NY7C150A 151.9 113.9 448K x 12 64K x 12 24 13-bit 13-bit
NY7C170A 173.8 130.3 512K x 12 64K x 12 24 13-bit 13-bit
NY7C220A 222.9 167.2 656K x 12 64K x 12 24 13-bit 13-bit
NY7C260A 261.1 195.9 768K x 12 64K x 12 24 13-bit 13-bit
NY7C305A 304.8 228.6 896K x 12 64K x 12 24 13-bit 13-bit
NY7C345A 348.5 261.4 1024K x 12 64K x 12 24 13-bit 13-bit
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Voice Duration | Voice Duration ROM Size Program ROM Push-

P/N @6KHz (sec) | @8KHz (sec) (bit) Size (bit) VO | DAC | ‘g
NY7CA450A 457.8 343.3 1344K x 12 64K x 12 24 13-bit 13-bit
NY7C520A 523.3 392.5 1536K x 12 64K x 12 24 13-bit 13-bit

e 448x4-bit RAM, divided into 2 pages.

e Up to 4MHz system clock for instruction execution.

e Slow mode to operate at low power consumption. (+/-3% accuracy)

e Halt mode to save power, less than LJUA@3V standby current.

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

e Low voltage reset (LVR=1.9V) and watch-dog reset (WDT) are supported to protect the system.

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

e Up to 24 flexible Bi-direction 1/0s. 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
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 current and normal sink current, large sink current or
constant sink current.

e Shared pins to provide IR carrier and external reset.

e Selection of IR carrier frequency and data high/low IR output is supported.

e Maximum of 8 channels can be played simultaneously, each channel can be arbitrarily assigned as speech

or MIDI channel.

e New high fidelity 6-bit ADPCM speech/ MIDI timbre synthesis algorithm and ADSR with 256-step envelope
for MIDI synthesis.

e Patented noise filtering algorithm with 128KHz over sampling to enhance signal-to-noise ratio and provide

excellent sound quality without ROM size increase.

e 16-step 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 13-bit DAC, 12-bit PWM direct-drive, or 13-bit push-pull amplifier audio output with 4-level code-
option analog volume of 100%, 83%, 66% and 50%. (Push-Pull output power Pout=1.3W@Vbb=5V,
THD+N=10%, F=1KHz, R.=4Q.)

e Support Ultra PWM in order to provide louder volume.

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

VDD# GND#
ROM LR Control
| || 2-chSpeech/Melody
4_pit MCU 1 Synthesizer
RAM |
Tim&lr N Wicer
censrator Control | o DAC (NYTPOBTAMTOA/I4SA/S204)
Audio Output o PP
10 Control Oriver s PP2
b o 8 & & o & 8
P4 PB PC PD PE PF PWR1/DAC PWMNZ
(NYTPO21AMEEL)
4. PAD DESCRIPTION
Pad Name | ATTR. Description
Vpp Power Positive high power for programming.
VRec Power Regulator Output. Connect a 0.1uF cap to GND or keep floating.
VDD# Power Positive power.
GND# Power Negative power.
PAO I/0 Bit O for Port A
PA1l/Mode le] Bit 1 for Port A, or select programming mode.
PA2/SCL le] Bit 2 for Port A, or serial clock input at programming mode.
PA3/SDA le] Bit 3 for Port A, or serial data input at programming mode.
PB0O~3 I/10 Bit 0~3 for Port B.
PCO0~3 I/10 Bit 0~3 for Port C.
PDO0~3 I/10 Bit 0~3 for Port D.
PEO~3 le] Bit 0~3 for Port E. (PEO~3 for NY7P087A, NY7P170A, NY7P345A, NY7P520A)
PFO~3 le] Bit 0~3 for Port F. (PFO~3 for NY7P087A, NY7P170A, NY7P345A, NY7P520A)
PWM1/DAC (0] PWM output 1, or DAC output. (PWM1/DAC for NY7P021A, NY7P065A)
PWM2 (0] PWM output 2. (PWM2 for NY7P021A, NY7P065A)
DAC O DAC output. (DAC for NY7P087A, NY7P170A, NY7P345A, NY7P520A)
PP1 (0] Push-Pull output 1.
PP2 (0] Push-Pull output 2.

Ver 1.1
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5. MEMORY ORGANIZATION
There are maximum 1.5M words EPROM, 448 nibbles of RAM and 32 nibbles of dedicated System Function

Register (SFR).

51

5.2

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, NY7P will start program execution from address 0x400.

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 4-bit BANK register (address $10 of
System Function Register), the total program size is 1M 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
0x000000

Interrupt Vector
0x00000F
0x000010

Reserved

0x0003FF
0x000400

Program & Data

Page 0

OXO0FFFF
0x010000

Program & Data

Page 1 ~ 23

O0x17FFFF

If destination address is beyond 1M words, instructions RJIMP and RCALL associated with RPT[20:0] can be

used and BANK register is ignored. Instruction LDPRI can handle 20-bit length address of ROM.

RAM

There are two pages of RAM, each page of RAM contains 224 nibbles.
It's total 448 nibbles. The page of RAM defined by instruction (PAGEDO,
PAGE1), and its initial is PAGEO. System Function Registers will
occupy address space from 0x00 to Ox1F. Moreover, this address
space of PAGEO and PAGEl are mapped to the same System

Function Registers. As consequence, the address space of PAGEO

and PAGE1 RAM which can be used by programmer is 0x20~0xFF.

The address space from 0x20 to Ox3F of PAGEO and PAGE1 can be
used with four special instructions MVRM, MVMR, BSET and BCLR.

These instructions can access this range of memory space in single

instruction cycle.

Address RAM
0x00
System Function
Register
Ox1F
0x20
224 Nibbles
General SRAM
OxFF

(Page 0 & Page 1)

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. INTERNAL OSCILLATOR

The system clock is 4MHz, 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%.

7.1/0 PORTS

There are at most 24 1/O pins, designated 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 code 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 NY7P. 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 NY7P.

The pull-high resister 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 100KQ@3V usually for key matrix function.

When users decide this option, the same strength of pull-high resister will be applied to every 1/O pin.

Using as output pin of each I/O, there are 3 kinds of code 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 I/O pin PF2/IR is also a multi-function pin. PF2 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 is present according to data

value is high or low.

The 1/0 pin PF3/Reset can be used as external reset pin by setting option. When PF3 is used as external reset,

an active low signal on this pin will reset NY7P.

8. TIME BASE INTERRUPT

There are four kinds of time base interrupt period provided by NY7P: 0.064ms, 0.128ms, 0.256ms and 1.024ms.

Users can select one of them by writing register INT[1:0].

If polling method is adopted to know time base status, reading INT[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

ONOFF[0] will enable time base interrupt.
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9. AUDIO SYNTHESIZER

NY7P provide 8-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 8 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 digital volume and then it is sent to Audio Output

to produce analog audio signal to drive external speaker.

NY7P provide Audio Output: 13-bit DAC and 13-bit Push-Pull amplifier, or 12-bit PWM direct-drive.

9.1

9.2

Speech Synthesis

NY7P supports 10-bit PCM and encoded 6-bit ADPCM speech data. The PCM voice has higher quality, but
it occupies double ROM space than the ADPCM one. By cooperating with embedded noise filter of 128KHz
over-sampling, it could decode high fidelity voice data even if you adapt 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.

MIDI Synthesis
NY7P 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 NY7, 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.

9.3 Audio Output

NY7P provides audio output: 12-bit PWM, 13-bit DAC and 13-bit Push-Pull amplifier. By programming

register CHARC[3:2] with appropriate value, users can select one of them to drive external speaker.

When Push-Pull amplifier is selected, users have to wait about 100us until Push-Pull amplifier is stable.
Moreover, there are 4 code options to adjust Push-Pull gain for volume adjustment. These 4 code options

correspond to 100%, 83%, 66% or 50% of maximum analog volume output.

Due to 1.3W output power of Push-Pull amplifier, the bonding wire of 1.0mil diameter is suggested when a

4Q) speaker is applied. Otherwise the bonding wires may be burned-out.
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9.4 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 NY7P can provide 256 levels envelope control and users can

use it as alternative of volume control.

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

matter PWM, DAC or Push-Pull amplifier 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.

10. WATCH-DOG TIMER (WDT)

To recover from program malfunction, the NY7 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.

11. OPERATING MODE

NY7P provide 3 kinds of operating mode: Normal, Slow and Halt mode. After power is turned on, NY7P will
start its reset process. The power on stable time is about 131ms. After reset process is completed, NY7P will

enter Normal mode.

In Normal mode, the system clock is 4MHz. 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.

11.1 Slow Mode
NY7P will enter Slow mode if SLOW instruction is executed. The system clock of Slow mode is about 16
times slower than that of Normal mode, and the frequency accuracy is +/- 3%. The instruction will not be

executed at Slow mode.

NY7P can wake up from Slow mode by interrupt request or level change on I/O pin. The stable time after

wake up from Slow mode is about 50us.

11.2 Halt Mode
NY7P will enter Halt mode if the HALT instruction is executed. At Halt mode, system clock is completely

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

The only way to wake up NY7P 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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12. ELECTRICAL CHARACTERISTICS

12.1 Absolute Maximum Rating

Symbol Parameter Rated Value Unit

Vpp - Vss | Supply voltage -0.5~+6.0 Y
Vin Input voltage Vss-0.3V ~ Vpp+0.3 \Y
Top Operating Temperature 0~+70 °C
Tsr Storage Temperature -25~ +85 °C

12.2 DC Characteristics

Symbol Parameter VDD | Min. | Typ. | Max. | Unit Condition
VDD Operating voltage - 2.0 3 5.5 \% 4AMHz
3.0 0.1 0.5
Isg Halt mode uA Sleep, no load.
4.5 0.1 0.5
3.0 690
IsL Slow mode uA Slow, no load.
current Normal mode | 3.0 54 A
(DAC output) | 45 5.7
lop 4MHz, no load.
Normal mode | 3.0 7.5 A
(PPoutput) | 45 8.5
Input current | (1.2M ohms) | 45 7 u
I (Internal V=0V
pull-high) Strong 3.0 30 UA
(100k ohms) | 45 80
. 3.0 -7 VOH=2.0V
lon Output high current mA
4.5 -11 Von=3.5V
Output low current 3.0 12
mA
(Normal current) 4.5 20
Output low current 3.0 24 _
lov (Large current) 4.5 36 mA Vo=1.0V
Output low current 3.0 20
mA
(Constant current) 4.5 20.5
3.0 14
Ibac DAC output current mA Half scale
4.5 1.6
3.0 180
lpp Push-Pull output current mA Load=8 Q
4.5 270
Fosc(3.0v)-Fosc(2.4v)
. 3.0 0.5
Frequency deviation % Fosc(3v)
by voltage dro -
AF/E y g p 45 05 Fosc(4.5v)-Fosc(3.0v)
Fosc(4.5v)
. Fmax(VDD)-Fmin(VDD)
— - 0,
Frequency lot deviation 0.5 0.5 % Fmax(VoD)
Fosc Oscillation Frequency -- 3.6 4 4.1 MHz VDD=2.0~5.5V
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12.3 Voltage vs. Frequency

Voltage vs Freq. Deviation (6.0KHz@3V)

5%
4%
3%
2%
1%
0% e S
-19%1 5—‘2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
-2%
-3%
-4%
-5%

«
y
L 3
<@
L 2
4
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L B
4

o

(2]
U1
~

o

Freq. Deviation

Voltage (V)

13. APPLICATION
13.1 For NY7P021A/065A

(1) PWM Direct-Drive (2) DAC Output
0.1uF 0.1uF
I -
il 1
VbD1~2 e VDD1~5 .
-
| - S I roo —Hb—— | - S =TT ro0 —j——
Faz ' =5 : _—
Foz ——f—— : Fad POz L —f—t
FE0 ; FEO
: FUVMZ : PYWhe2
p—0 T—q - A
' Fe: PWM1/DAC —o  o— FE3
o FUWM1/DAC 5050
01 W, v
R REE Vazs e
BND1-3 GND1~-8
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(3) Push-Pull Output

0.1uF
|1
11
VDD1~5 e
5o Fan Foo 14—
. . -
PAZ FO3 _H_
FBO
O =, : -
FE2 FRZ
0. 1uF hC=
-

13.2 For NY7P087A/170A/345A/520A

(1) Push-Pull Output (2) DAC Output

0.1uF 0-1uF
| | | |
1 '
yrr— - VDD~ .
| S T P —H_ 5 o PO Foo ——i—
A2 FF ——j—— . Fa3 PRz ———
FED ' FED
PR
- o FE2
——o o— a2 FFZ DAG 8030
0.1uF Vres Vazs Rinizg
R GND1~5

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, VrRec don’t need to connect any capacitor and can be kept this pad

floating to save a capacitor.
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14. DIE PAD DIAGRAM
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14.2 NY7P0O65A
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14.3 NY7P0O87A

EPROM
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14.4 NY7P170A
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14.5 NY7P345A

EPROM
D'\':‘:“
B
[
S E R e EE e e e EtEEEEE & el AEE S O
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14.6 NY7P520A

EPROM

_....ﬁ
5]
3

BlalEE
RN

ae =N
: — J— e . e e ;
@D EE0 B4 EEI mor T o =o4 Bo: =of SE0 BS54 EEn BE zmy T oon 2 =1 DS 2 WDO4

17

=22 ECo BCH B =c3 Eoo : FEE FRO B zomm T e DAC
2 i i i [ i [ [ [ S L

2
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15. COB PIN ASSIGNMENT

NY7P021AB, NY7PO65AB (16 1/0)

NY/P021AB VDD GND
A ° Nyquest
3 >
1 0 Cl
B
3 o
o
o
: o
C
3 >
1 b
D
. a
3 2 VerA 2014/8/26

NY7P087AB, NY7P170AB, NY7P345AB, NY7P520AB (24 I/0)

NY7P087AB VDD GND
[@e [@e:me
3 2 Nyquest _|@

(& ]
1 0
o of =
S
1 0 3
A ¥
3 2 §
X 0 2
3 2 )
&
1 01 )
E F o
Slglz SEI A
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16. PACKAGE PIN ASSIGNMENT

28-pin SOP (300mil)

28-pin SOP (300mil)

PCc1 ] 1 — 28 [ 1 PCO PE3 [ 1 — 28 |1 PB2
PC2 [ 2 27 [ PB3 poo [ 2 27 |1 PB1
PC3 [ = 26 [ 1 PB2 PD1 ] 2 26 1 PBO
POO [ 4 25 |1 PBA1 PD2 [ 4 25 [ PA3SDA
PD1 [] 5 24 [ 1 PBO PD3 [] s 94 |1 PA2ISCL
PO2 [ & 23 |1 PA3SDA vooz [ & 23 [1 PAl/Mode
PD2 [ 7 2z |1 vDD1 Vaez [ ] 7 22 1 PAD
voDz [ = 21 |1 PAD vep [ & 21 |1 VvDD1
Vasz [ ] 9 20 [ PAt/Mode oaec ] @ 20 [ 1 PCO
VvPF 4 10 19 [ PAZISCL pp1 [ 10 19 [1 PC1
vDoa [ 11 18 |1 VvDD5 PPz ] 11 18 [ Pc2
Pwmz [ 12 17 |1 PP2 - [ 12 17 [ PcC2
PWMUDAC [ 13 16 [ ] PP1 voDda [] 13 6] -
GND [ 14 15 ] vDD4 vooa [ 14 15 [ GND
NY7P021AS28 NY7P087AS28
NY7P065AS28 NY7P170AS28
= =
SRR EREEEEES . ..
P I T T == T S N TR T e Y . TR S
/54 §3 62 61 60 59 58 57 56 55 54 53 52 51 50 49
- —1 481 -
i 4701 -
- [—13 B -
- 14 451 -
- 15 411 -
~ s NY7P087AQ64 s -
VoDt 17 NY7P170AQ64 21 -
PAO ] 8 NY7P345AQ64 a1 -
Pa1/Mode ] 9 T -
PA2ISCL |: 10 NY7P520AQ64 39 :l —
PA3/SDA [ 11 (10mm*10mm LQFP64) CL Y -
S iy —
GND 13 3/ -
PE0 {14 /L1 -
PE1 C]15 Ml -
PB2 |16 BL_1-
\1? 18 19 20 21 22 23 24 25 2§ 27 28 29 30 31 32/
moO000OR: h g ETED
L) S R G O M e g oo g
“-- " means “Not Connection” (N/C).
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17. PACKAGE DIMENSION

28-Pin Plastic SOP (300 mil)

HHHEOHAHHAHAR '

i
@)
1
D
L | <
1 I
B ET 6MIN 0% w L
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 -- -
0° 0° 4° 8° 0° 4° 8°
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64-Pin LQFP (10mm x 10mm)

]
C1 02
64 ‘ 49 17 | 3z
N RTNAT AR [RTRCATRTATSAR A
i — @. ‘ — a8 16— | = 33
— | — —] | —
— — — —
— — — —
p— I — — ! —
=5 ——F-——F o« Hp- | PpE o
— —
— | — —] | —
— — — —
| m— — —] —
— — — —
— ! — ! —
16— F— 33 1= | 48
I [ : g
17 32 64 | 4a
(THERMALLY ENHAMCED WYARIATIONS QMLY)
s
L]
| ,
! \ I i
J "_Mw_mllll R i
;”f “;‘ )
- / VARIATIONS ([ALL DIMEMSIONS SHOWN 1N MK
A[FS[0.08 b 2 ; ‘ )
STYMBOLS MM, MNOM. MK,
a2 A - — 1.60
s Al 0.05 — 0.15
."I A2 1.35 1.40 1.45
o ! i] 017 Q.22 0.27
| C 0.09 - 0,20
f D 11.75 12.00 12.25
ﬂ 01 9,90 16,00 10,10
o | / E 11.75 12.00 12.25
. | ', E1 9.90 10.00 10,10
=2En ! 1 L 045 | o080 | 0.75
L e L1 1.00_REF
a3 5 0.20 REF
L1 g 3.5 REF
a1 5.0" REF
a8z 12 REF
NOTES: 83 12" REF
1JEDEC QUTUNE R 0.18 REF
WM5—-026 BCD
M5—026 BCD—HD{THERMALLY EMHANCED WARIATIONS QMLY) R2 0.15 REF
2.DIMEMSIONS D1 AND E1 DO MOT INCLUDE
I . ALLOWA
R i e e L THERMALLY ENHANCED DIMENSIONS{SHOWN IN MM}
PLASTIC BODY SIZE DIMENSIONS IMCLUDING E? 02
WMOLD MISMATCH. P&l SIZE
3.0IMENSION b DOES NOT INCLUDE DAMBAR MIM. | M. [ MIM. | MAX,
PROTRUSIONALLOWABLE DAMBAR PROTRUSION 165X 16E 399 | 419 | 309 | 4.19
SHALL MOT CAUSE THE LEAD WIDTH TO -
EXCEED THE MAXIMUM b DIMENSION BY WORE 210%21E | 4.27 | 5.33 | 4.27 | 3.33
THAM O.08mm. 2E0X26E .28 6.60 | 5.28 6.60
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18. ORDERING INFORMATION

P/N Shipping Type Remarks
NY7P021A Die Empty ROM data
NY7P021A-xxxx Die Programmed ROM data
NY7PO21AW-xxxx * Wafer Programmed ROM data
NY7P021AB COB 22.1mm x 22.5mm (22.1mm x 27.3mm w/ V-Cut)
NY7P021AS28 SOP-28 Width 300 mil
NY7PO0O65A Die Empty ROM data
NY7P065A-XxxX - Die Programmed ROM data
NY7PO65AW-xxxx * Wafer Programmed ROM data
NY7P0O65AB COB 22.1mm x 22.5mm (22.1mm x 27.3mm w/ V-Cut)
NY7P065AS28 SOP-28 Width 300 mil
NY7P0O87A Die Empty ROM data
NY7P087A-xxxx Die Programmed ROM data
NY7PO87AW-xxxx * Wafer Programmed ROM data
NY7P087AB COB 22.1mm x 27.6mm (22.1mm x 32.5mm w/ V-Cut)
NY7P087AS28 SOP-28 Width 300 mil
NY7P087AQ64 LQFP-64 Quad 10mm x 10mm
NY7P170A Die Empty ROM data
NY7P170A-xxxx Die Programmed ROM data
NY7P170AW-xxxx * Wafer Programmed ROM data
NY7P170AB COB 22.1mm x 27.6mm (22.1mm x 32.5mm w/ V-Cut)
NY7P170AS28 SOP-28 Width 300 mil
NY7P170AQ64 LQFP-64 Quad 10mm x 10mm
NY7P345A Die Empty ROM data
NY7P345A-xxxx Die Programmed ROM data
NY7P345AW-xxxx * Wafer Programmed ROM data
NY7P345AB COB 22.1mm x 27.6mm (22.1mm x 32.5mm w/ V-Cut)
NY7P345AQ64 LQFP-64 Quad 10mm x 10mm
NY7P520A Die Empty ROM data
NY7P520A-xxxx Die Programmed ROM data
NY7P520AW-xxxx * Wafer Programmed ROM data
NY7P520AB COB 22.1mm x 27.6mm (22.1mm x 32.5mm w/ V-Cut)
NY7P520AQ64 LQFP-64 Quad 10mm x 10mm

*1 “xxxx": Code number
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