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Revision History

Version Date Description Modified Page
1.0 2016/11/18 | Formally release. -
1. Modify voltage range to 1.3V~5.5V. 3,5,8
1.1 2017/01/04 | 2. Modify LVR voltage to 1.2V. 4,6
3. Modify “Voltage vs Freq. Deviation” figure. 8
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1. GENERAL DESCRIPTION

The NY2D series are single-chip melody synthesizing CMOS IC. There only is one body: NY2D0O0O1A. It has one
I/O pin. Through the accurate internal oscillation of built-in Rosc and one built-in PWM output, thus any external
component is not required. Using programmable envelop of melody, customer's melody data can be
programmed into ROM by changing one code mask during fabrication. Besides, the interactive software

developing tools of “Q-Tone” and “Q-Melody” are user-friendly and quick for programming.

2. FEATURES
(1). Wide operating voltage: 1.3V ~ 5.5V.

(2). There is one body. The maximum number of notes is as following.

P/N NY2D0O01A
Note Max. 256

(3). One I/O pin: 101 can be either input or output pin (Mask option).

(4). The total melody duration can be partitioned up to maximum 8 Melody Sections. Each Melody Section length

is flexible. The Melody Section length of “Melody length + mute length” must be the multiple of 10H (Hex).

(5). Total maximum 16 Melody Steps are available for one Melody Sentence. 101 input can assign one
Sentences only. Each Step can specify one Melody Section and enable/disable 101 output option if IO1 is

set as output.

(6). Melody output channel can be either 1-ch (Tone-1) or 2-ch (Tone-1 & Tone-2) output. (Mask option)

(7). The range of pitch can be either from the 2" octave to the 7" octave (Octave 2~7) or from the 3" octave to
the 8" octave (Octave 3~8). (Mask option)

(8). There are maximum two channels of Tone-1 and Tone-2 for melody. Each channel can assign one set of
programmable envelope. There are 4-level altitudes of 0%, 25%, 50% and 100% for each square step.
Through level change of different altitude, the timbre will be much of variety. In addition, there are 128-level

altitudes for each envelope, and it can make timbre more various.

(9). There are 25 kinds of tempo: 234, 208, 188, 170, 156, 144, 134, 125, 117, 110, 104, 99, 94, 89, 85, 82, 78,
75,72, 69, 67, 65, 63, 60, 59. And there are 7 kinds of beat: 4, 2, 1, 1/2, 1/4, 1/8, 1/16. Besides, a beat
synthesizing function is provided to synthesize arbitrary beat. For examples, 1 + 2 =3, 1/2 + 1/4 =3/4, 1/4
+1/8 +1/16 = 7/16, .... The synthesized beat imitates the original envelope, and the synthesizing beats can

assign the same or different pitch and output option.

(10).Only build in an accurate internal oscillator of +/- 1.5% tolerance, no external R oscillator.

(11). Input option for input pin. (Mask option)
(a). Each input can select Edge/Level, Hold/Unhold and Retrigger/Irretrigger trigger modes.
(b). Each input can select CDS+1.5M, CDS, 1.5M pull-low resistor or Floating type.
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(CDS+1.5M option: Only 1.5MQ pull-low resistance at key-pressed, and 300KQ+1.5MQ in parallel pull-

low resistance around 250KQ at key-released. CDS option: Floating at key-pressed, and 300KQ pull-
low resistance at key-released.)

(c). Each input can select Debounce time: Long debounce for push-button. Short debounce for fast switch.

(12). 101 supports large-current output and can directly drive high brightness LED (lo=20mA@VDD=3V). or it can
be set as Constant Sink Current (CSC) output individually for current limit at 4.5V.

(13). There are 10 kinds of output option for all output pins. (Mask option)

(a). Stop_Low pulse: Low active stop-pulse output whenever device stop playing.

(b). Stop_High pulse: high active stop-pulse output whenever device stop playing.

(c). Busy_High active: high active signal output during playing. (Drive output)

(d). Busy_Low active: low active signal output during playing. (Sink output)

(e). LED 2Hz flash: 2Hz Sink or Drive signal output to drive LED during playing.

(f). LED 4Hz flash: 4Hz Sink or Drive signal output to drive LED during playing.

(g). LED 8Hz flash: 8Hz Sink or Drive signal output to drive LED during playing.

(h). LED dynamic 1/2: according to 1/2 sound level, dynamic Sink or Drive signal output to drive LED.

(i). LED dynamic 3/4: according to 3/4 sound level, dynamic Sink or Drive signal output to drive LED.

(j)- QLED signal: output with melody. Each note can select one kind of QLED signal and user can edit the
QLED signal by “Q-Melody”. There are 8 kinds of QLED signal: Ascend by envelope length, Descend
by envelope length, Flash once by envelope, Flash once by note, 0% brightness (Off), 33% brightness
(1/3), 66% brightness (2/3), 100% brightness (On). (IO1 vary with Tone-1 note.)

=% Note:. While playing melody at TEMPQ 117, the LED flash rate is fixed as 2Hz, 4Hz, 8Hz or 16Hz up to
the output option. For different tempo, the LED flash rate is also different.

(14). “Power-On-Play” special function (POP): When power is on, play the POP Sentence one time. The trigger
mode is fixed as Edge / Unhold / Retrigger. To cooperate with Power-On-Loop function, the POP
Sentence will be played in loop until other key-trigger happened. When other key is triggered, it stops
playing the POP Sentence and immediately plays the assigned sentence of triggered key.

(15). “Internal-Feedback” special function: When the playing sentence of 101 is stopped or over, continue to play
the assigned sentence of 101 in loop through internal Stop_High-Pulse signal (Internal-Feedback Path).

=% Note: When enable this function, 101 is fixed as input pin.

(16). One 8-bit PWM output can directly drive 8, 16, 32, 64Q speaker or piezo-buzzer.

(17). Low-Voltage-Reset (LVR). When voltage is lower than 1.2V, IC will reset by itself. (Mask Option)

(For details of the above functions, please refer to Q-Tone user manual, or contact Nyquest or her agents.)
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3. BLOCK DIAGRAM
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T _ | GENERATCOR
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o CUTPUT
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* | BUFFER
1 |
o
? —_— ROM
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LR IMT. CLOACK , TIMING ‘;:: ‘;l':
GEMETATOR |—*| GEMERATOR . )

4. PAD DESCRIPTION

Pad Name | Pad No. ATTR. Description
101 1 I/0 Input or output pin. To be input, active high.
GND 2 Power Negative power.
VDD 3 Power Positive power.
PWM1 4 (0] PWM output 1.
PWM2 5 (0] PWM output 2.

5. DEVELOPMENT, DEMONSTRATION

User can use “Q-Tone" & “Quick-10” software tools to develop the desired functions. After finishing the code

programming, user will get 2 files of “.bin” and “.htm”, the binary file and function check list. Through

“FDB_Writer” operation, user can download the “.bin” file into NY2_FDB flash demo board to demonstrate the

NY2D function. Once the function has been approved, user only needs to send the “.bin” file to Nyquest for

code release. For more details, please refer to “Q-Tone” & “Quick-10” user manual.

2Mb Flash Demo board NY2_FDB-02
Max. demo body NY2DOO01A
6. ABSOLUTE MAXIMUM RATING
Symbol Rating Unit
VDD~GND -0.5~+7.0 \%
Vin GND-0.3 < Vin < VDD+0.3 \%
Vout GND < Vout < VDD \%
Top (operating) -0~ +70 °C
Tst (storage) -55 ~ +150 °C
7 Ver 1.1 2017/01/04
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7. DC CHARACTERISTICS
Symbol Parameter Min. | Typ. | Max. | Unit Condition
VDD Operating voltage 1.3 3.0 5.5 \Y
Isb Standby current, VDD=3V/4.5V 0.05 0.1
VDD=3V 500 uA No loading
lop Operating current
VVDD=4.5V 1500
i Input current 2 UA VDD=3V
' (1.5M ohms pull-low) 5 \VDD=4 5V
-7 VDD=3V, Voh=2.0V
loh Output drive current mA
-11 VDD=4.5V, Voh=3.5V
Output sink current 20 VDD=3V, Vol=1.0V
mA
| (LCO) 30 VDD=4.5V, Voi=1.0V
ol
Output constant sink current 20 mA VDD=3V, Vol=1.0V
(CSC) 21 VDD=4.5V, Vol=1.0V
loh PWM1, PWM2 output current -65 mA VDD=3V, Voh=1.5V
lol (Normal) 65 VDD=3V, Vol=1.5V
- Fosc(3.0v)-Fosc(2.4v)
Frequency VDD—SV 05 FOSC(SV)
AF/F deviation %
by voltage drop | \/pp=4 5V 05 Fosc(4.5v)-Fosc(3.0v)
' ' Fosc(4.5v)
Frequency lot deviation, ) o Fmax(3.0v)-Fmin(3.0v)
AF/F (VDD=3V) 15 15 1 % Frmax(3.0v)
Fosc Oscillation Frequency 1.20 | 1.54 | 1.60 | MHz VDD=1.3~5.5V
Voltage vs Freq. Deviation (Tempo=117 @3V)
4%
2% |
0% & * & ———
-2%1 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5
-4%
5 6%
T 8%
>
8 -10%
o -12%
2 14%
-16%
-18%
-20%
-22%
-24% -
Voltage (V)
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8. TIMING DIAGRAM

(1) Debounce Time

(a). Trigger while no playing melody

Input |

Melody Play R !

—> L, Debounce

s Debounce time is configured by tempo=117 and the value is fixed. That is, Long debounce = 24ms, Short debounce = 32us

(b). Trigger While playing Melody

Input |

Melody Play .... Step_x-1, Step_x Step_y, Step_y+1, ....

Debounce —» <

s Debounce Time is configured by the tempo of Step_x. At tempo = 117, Long debounce = 24ms, Short debounce = 32us

For example, if Step_x tempo = 78, Long debounce = 24ms*(117/78) = 36ms, Short debounce = 32us*(117/78) = 48us

(2) Output Signal (101)

Melody Play EEEE—— Melody o Mute ———
Stop_High pulse —»| | «— 130ms
Stop_Low pulse —>| [<«—130ms

Busy_High active

Busy_Low active

LED 2/4/8Hz flash 1 S O I O I

— |«— 2Hz, 4Hz or 8Hz for playing|speed at TEMPO=117

* Arbitrary output with voice.

QLED signal

* 8 QLED signal output with melody note

LED dynamic 1/2 or 3/4: When the voice amplitude is higher than 1/2 or 3/4 level, LED will be ON, e.g. output signal is low at sink mode.
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(4) Basic Operation

NY2D Series

(a). Edge mode, Edge trigger

Input

Melody Play

(b). Edge mode, Level trigger

Input

Melody Play —X

(c). Level mode, Edge trigger

Input

Melody Play

(d). Level mode, Level trigger

Input

Melody Play

(e). Retrigger mode

Input JR— |_

Melody Play

(f). Irretrigger mode

Input - | L I

Melody Play

(5) Input Priority

VDD

101

Melody Play 101 Sentence

% Priority: 101 > POP (Power-On-Play)
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(6) Advanced Operation

(a). Internal-Feedback Function (101 is fixed as input )

101 sentence can assign an Internal-Feedback Path to play a fixed sentence after I01’s sentence stop.

(a-1) 101 (L/U/I) = S1, Internal-Feedback Path = 101

If S1 is optioned with Internal-Feedback Path,
Stop to play 101 sentence in loop

] /

101 [

Melody Play — st X s l< st X st X s

(a-2) 101 (E/H/R) = S1, Internal-Feedback Path = 101
If S1 is optioned with Internal-Feedback Path,

— Stop to play 101 sentence in loop
101 I

Melody Play — S1 S1 >< S1 >< S1 < S1 )@

(b). Power-On-Play (POP) Function
The trigger mode of Power-On-Play is fixed as E/U/R, other trigger signal will stop POP’s Melody immediately and play

the interrupted trigger’'s Melody. POP can cooperate with Power-On-Loop function to play POP Sentence in loop.
(b-1) 101 (E/U/I) = S1, POP (E/U/R) =S1, Power-On-Loop is disabled.
VDD S L]
101 input 1

(b-2) 101 (E/U/R) = S1, POP (E/U/R) =S1, Power-On-Loop is enabled.

VDD

101 input _l 1

Melody Play — Vs Xm Xm st s1 K st
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9. APPLICATION

(1) 1 trigger with 1 LED (Sink) (2) POP trigger with 1 LED (Sink)

-

\n Power Switch
VDD
N
VoD
s o1 P N
P2
P
151
PWM2
GMD
1 GMND
(3) POP trigger with 1 motor (Drive) (4) POP trigger with 1 motor (Sink)
\b Power Switch \n Power Switch
0.1uF

'—_|_ VDD VoD

g
P 8550

P

101 121

FWh2

P2
2050

- GHND

GMND

* Please contact Nyquest or her agents if users want to add any power capacitor between VDD and GND.
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10. DIE PAD DIAGRAM
ROM
01 GND voD oM P
1 2 3 N 5
* The IC substrate must be connected to GND or Floating.
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