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1. it

NY3D £ 51| i By B & Ff CMOSRE % &k IC > #£5 12{E B85 53 Hi B NY3DO005C ~ NY3D010C ~ NY3DO016C -
NY3D021C - NY3D032C -+ NY3D043C - NY3D054C - NY3D065C ~ NY3D076C + NY3D087C ~ NY3D100C I
NY3D115C - B 5(EI/O - F AN IHEZSA FIMIEZEEM - 2A —HPWML, - Eﬁﬁﬁ%fimﬁﬁ
Zff: - sE G0k 5-bit Advanced DPCM - f£fiC 10-bit PWM G AGHH: - A LAFREHRAFAVEH - FHEE

T2 Code )t » AN [EIEE S &R AROMG - Fi F o] (# I fE{#) Q-Speech 1 Quick-10 Iﬁ%\ﬁ%iﬁ’ﬁ%

PR TS -
2. T8

(1). EENTAEERE © 1.6V ~5.5V -

(2). TH12{E RS - ROMA/N P E(@6KHZ)Z0 T -

NY3D005 | NY3D010 | NY3D016 | NY3D021 | NY3D032 | NY3D043 | NY3D054 | NY3D065 | NY3D076 | NY3D087 | NY3D100 | NY3D115
6C80H | EC80H | 16C80H | 1EC80H | 2EC80H | 3EC80H | 4EC80H | 5EC80H | 6EC80H | 7EC80H | 96C80H | A6C80H
(27776) | (60544) | (93312) | (126080) | (191616) | (257152) | (322688) | (388224) | (453760) | (519296) | (617600) | (683136)
463s | 10.09s | 1555s | 21.01s | 31.94s | 42.89s | 53.78s | 64.70s | 75.63s | 86.55s | 102.93s | 113.86s

(3). E5{EI/Ofl: OKY1/05 ~ OKY2/04 ~ |01 ~ 102 F1 103 7] 43 Al EE( iy AR A (65 E) -

(4). FEE &% 1 B 768{l5E & Ey(Voice Section) » FELRE A RE « H—{EE T BAVR A REMNGR M EH

AR
(5). %7 15361EEZ 1% (Voice Step) » ﬁ%ﬁ%ﬂﬁﬂ%{%ﬁﬁ%ﬂ(vmce Sentence) » OKY1/05 -~ OKY2/04 -~ 101
102 ~ I03F1IPOPRE /T HIFEE 64 ~ 60 ~ 1~ 1~ 1~ 1 {EFEE4H(Sentence) - F—3EE 1% (Step) Al f5 &t —(EE=

X (Section)fil 101 ~ 102 ~ 103 ~ OKY2/04 ~ OKY1/05 K TR (10x3 mﬁuﬁaﬁ)

(6). HANE—4HEMEIIRRIRERS (- 1.5% %) » UL AL BRE B A - S 28TEA [EIRE U i v it 58
> B (HEE18(Voice Step)nBEEA AR - (FrvBBURREL/EFEC NY3(B)_FDB Ver.B)
1 2 3 4 g 6 7 8 9 10
24.0kHz | 20.0kHz | 17.1kHz | 15.0kHz | 13.3kHz | 12.0kHz | 10.9kHz | 10.0kHz | 9.2kHz | 8.6kHz
11 12 13 14 15 16 17 18 19 20
8.0kHz | 7.5kHz | 7.1kHz | 6.7kHz | 6.3kHz | 6.0kHz | 57kHz | 5.5kHz | 5.2kHz | 5.0kHz
21 22 23 24 25 26 27 28
4.8kHz | 4.6kHz | 4.4kHz | 4.3kHz | 4.1kHz | 4.0kHz | 3.9kHz | 3.8kHz

(7). T AHDE I A BRI - QL)
(a). E—m AR = 47 717584% Edge/Level, Hold/Unhold, Retrigger/Irretrigger R [EAVfESE 5040 & »

(b). E—T ARIA 7y 518E8% CDS+1.5M ~ CDS -
Bf o ICNEREs 1.5M By T EERH 5 & Fe s i BARs - ICHEL Ky 300K+1.5M Af; K
CDS: Efz##fz T » ICNES Ey Floating ;

). (i ARl =] 73 il 28 #EDebouncelif i © Long - $2{t—fiiz s i ; Short - F2 AL BkEARAE A

). OKY1/05F10KY2/04#5 A Bl i 2% & 75 64 K160 SentencefyOne-Key sequential = random AY#EEHE » 1%

(c
(d

I E TR EANE - ICAIEE s 300K HY MHZEE[H - )

One-Key sequential I3 i) e Sentence 1% iUIE e 7 HoAth 1 58 4 il 58 1% 2 75 ZReset

1.5M #Y T HIEEPH =% Floating - (CDS+1.5MEIE: & fafis T
Y T HIEERH 49250K -
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(e). LA — (i A M2 457 Toggle ON/Off (IThAE (1% M5 > #Ei > 2™ W% > 18k > ) -
X JEEC 1748 A BB 7 OKY1/05 > OKY2/04 > 101 > 102 > |03 -

(8). PRI A LA 4 Tl 1 SR BEH © (r )
(a). Normal Sink Current Output (—R&%# =i ) © it fl2LEDZIVDD - (1o=20mA/30mA @VDD=3V/4.5V)
(b). Large Sink Current Output (A EE Rl ) : @i FEELEDZIVDD - (lo=58mA/75mA @VDD=3V/4.5V)
(c). Constant Sink Current Output (‘EJ¥EE ) © B HH#LEDZIVDD » VDD=3VH14.5V{iis &5 BN E
B NN A VDDA [E M ZELEDZEE - (ld=20mA/22mA @VDD=3V/4.5V)
(d). Drive Current Output (Fi7 87 ) © fHHFEELEDZIGND - (loh=7mA/10mA @VDD=3V/4.5V)

(9). FrAEHII#R Sy AIA DAT O Tl b sHeREEE © (OF B8 5E)

(a). Stop_Low pulse : {5 |- BTk H A 2ERRTE -

(b). Stop_High pulse : {5 (- #BRF H = fir Ak E

(c). Busy_High active : §# /i s i 223 5% - (Drivediit)

(d). Busy_Low active : $& i i A 2EERGE - (Sinkiii)

(e). LED 1.5Hz flash : §&/ii% LED 1.5Hz Sinki 14 -

(f). LED 3Hz flash : #%/i5zi% LED 3Hz Sinkii e -

(9). LED 6Hz flash : #%7izf% LED 6Hz Sinkif Fefd -

(h). LED dynamic 1/2 : $&/iHs LEDRRE 1/28 35 ir 2 i Sinki H BhHET 4 o

(i). QIO%E : FTPEE /R ENT#HE(E - 101~ 102 ~ 1035 A M4HQIONYE » 5 (35518 (Step) AT B E R
FHQIOEHFRAY Hf—4H - [HOKY2/04 A —4H QIO S m] {82 - MOKY1/0511 )2 A 2 QIOHEEE - HIfF
{58 F I ThAE 35 S BB Quick-104R 8 258 5 QI OEH S 4 i -

X )78 LED 1.5Hz / 3Hz / 6Hz flash 2751 6kHz HIAEIE/E FFLED BHEATHER | FFHTHE %/ » LEDET
MEAIBF G -

(10). FsokThae e "I (Mode-Switch) @ A WTEIIREREZ - H] i A 10151038 A K E 1EE A V) H#AFHEE
(Mode-Switch) » f53{—(I01->GND) £ f5:( —(101->VDD) fyF A it RUAE (Output Type) HAEME - HE
I/OTHRERIFEZ N A AT LA E - OLEHBEER)

(11). FiPRIIREEETH " LA B (Power-On-Play, POP) : &t — 8L BIfE i — K" L8k it & 4" (POP
Sentence) - fiEEEFH=[E E £ Edge / Unhold / Retrigger - 4152-POP45 4 Power-On-Loop (POL) ThEE » HIl
FE IR L ERENGES4H"(POP Sentence) - #15EPOP4%E4 Power-On-Loop Interrupt (POP Interrupt)
Thee » Rl R EERR I A Bt b i 5% - SRR & T R LG R Z A P e B RVEE E 4 - WIRPOP4E &

Mode-SwitchIfjgE » AIE & G SLehiT LR RBI - OLEERE)

(12). FPIARTIREEETH "RiRESE" (Special SC) @ &gl A% it dm ARG FAE - o] ISRl AN & 2L
2 o PRI g AR L RE R FIOKY2/04 57103 - 77 i P2 fif 5 OKY2/O4 B IO AR HaE 1R - 1% T HAMh
1] AP EREE R > (B E ICRERZ L IRV E S MR S0 - B EA S5 o IIhRe T LURER H1E
(7] — I 4H [FI Y 2R PRI SR A HITDRE - SN G THEEHZIBAVIEFIRF - OtsER)
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(13). ReFRIHBEBEIH "L (" (Motor-Recover) © & (i FI1E (i & 2 i SRR L DIAE - (31134 ] LLEEEOKY2/04 5,
|O3E 1E R AL (MM > ZHIEn B e R e EIRIAAIE - PEIRFIO2R & e R B B I L - H
STEA[EIHY G 2 (o EerE - DC(EfENGR) » 6HZ(6HZIAZRERST)FI12HZ(12HZIFRE/GT) - OLREEEE)

(14). 'RIFRTHREEEIH T (BILlE" (2-Key Priority) © (i I ] DURTE Stk % T RISEAVIBSLIBIURFY - 20 IH 2
I8 - First Key (RUS#{EIL) A1 Last Key (1RI{ET) - First Key Ry fefafyiz i (B - BRI HAVHE(E © Last
KeyRI Btz izt (B - 24iMiLast Key S8 OKY1/05 5 OKY2/04 - i i i LUFRFE HE I 75 SK 2K (i f Last
Key - (JEFEEEFE)

(15). FeFRIVAEEEIA “ME3¢ S A" (TG-Invert) - EEE I EENInvertDhERT - (EREBGZ B B > RO A3y
Retrigger/Irretriggertsi =& KL « {61 ] & w] DUAREE FE I 75 SRAE 8 & HRE A8 F A Invert D gE - DL 8 il 41
2 o OLEHER)

(16). FFFRINAEBEEIH "FEiRS I RABC (Table Random) = & {2 75 22 1] AP SR B i Rl i 4 2% (8 s &L ks ] DLBESE
BEIDEE - 55— RAFOKY1 - ElEfkiESE OKY1 Sentences Table PNHYH f—(EREF4HAGHERL > Z1ZHJOKYT
filrst > AIES — KR AsE S 2 R IBF B - O EERE)

(17). FIRIDREEEIHE "EZ /A FEC (Pause-Resume) © fEREIOKY 1HYEEZ 40 - & OKY 1482 — it - AEEE
HEE=IER > HRFLED 420, - 1C & #E ARENRINRE (Sleep Mode) » AR i JE /1N (0.05UA) - X filg 5%
OKY 1Rt 2 FiaE & 4L EHE A T RAG BT - CLEEEESE)
X B Pause-Resume 15571 Toggle On/Off 155 /Gl 47 7F -

(18). FFPRTIAEEEE "N fi§3%” (Internal-Feedback) : LA A RIAH o & OKY1(OKY2) F e & #75 jit Hi B 7 fil 34 2
B E R I AS Y R A B HY Stop_High-Pulse (5 5% 2k B #lifilg 55 OKY2(OKY1) Fir$5 & #Y 55 & 4H (Internal-
Feedback Path) » fEEZEZ4H— o (LEEEERE)

X EE: EREILTIEERF - OKY1 20 OKY2 LG5 = it A f -

(19). FfRhEEEETH "[fjT#EDebounce” (Anti-Noise Debounce) : 5% & #ir AR EHSR 58 75 S S (AR — B EEE P
(Low)fyDebouncel§ft] » A & #E1 T IEH Y = 88K (High)fig ¢ iy Debounce =M < ETAE T AR AR A S /MR Y
AR - MR g R Rt AR TP AR SR A AR AL - BEUCEE S - OLEEER)

XOFE: ERIBIILI)EENF - Aras A L5 & ¢t & 4% Anti-Noise Debounce Z55

(20). F 7 fE 5T AE (Serial-Trigger) : £ Edge/Unhold/Retrigger fi&25 =T » {# FOKY15;OKY2/y One-Key
Sequential A1 Reset D&t » Wiz E filif Debouncell ] F5Short Debounce - iE£gmt 7] LUK 4 M 51 ER 5%
ASRIZERIOKY X FYHF 7 Sentence R iy » i FAHCH MIMCUSRIZER

(21). —#H10-bit PWMig Y » ARIEPWME & AL (IEH & 8&KNE &) - AT EHEEHI8Q - 16Q - 32Q - 64Q1
WR\EIEIS R - OLEEEEE)

(22). SZHRARERENL(LVR=1.5V)IIRE - (EEREER)
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1. GENERAL DESCRIPTION

The NY3D series are single-chip voice synthesizing CMOS IC. There are 12 bodies: NY3D005C, NY3D010C,
NY3D016C, NY3D021C, NY3D032C, NY3D043C, NY3D054C, NY3D065C, NY3D076C, NY3DO087C,
NY3D100C and NY3D115C. Each body has five I/O pins. Through accurate internal oscillation, external Rosc is
unnecessary. There is only one PWM output for voice. Thus any external component is not required. Using 5-bit
Advanced DPCM algorithm with 10-bit PWM hardware output, customer’s speech data can be programmed into
ROM by changing one code mask during fabrication. Besides, two interactive software developing tools of “Q-

Speech” & “Quick-10” are user-friendly and quick for programming.

. FEATURES
(1). Wide operating voltage: 1.6V ~ 5.5V.

(2). There are 12 bodies. ROM size and speech duration @ 6kHz are as following.

NY3D005 | NY3D010 | NY3D016 | NY3D021 | NY3D032 | NY3D043 | NY3D054 | NY3D065 | NY3D076 | NY3D087 | NY3D100 | NY3D115
6C80H | EC80H | 16C80H | 1EC80H | 2EC80H | 3EC80H | 4EC80H | 5EC80H | BEC80H | 7EC80H | 96C80H | A6C8OH
(27776) | (60544) | (93312) | (126080) | (191616) | (257152) | (322688) | (388224) | (453760) | (519296) | (617600) | (683136)
463s | 10.09s | 1555s | 21.01s | 31.94s | 42.89s | 53.78s | 64.70s | 75.63s | 86.55s | 102.93s | 113.86s

(3). Five 1/0 pins: OKY1/05, OKY2/04, 101, 102 and 103 can be either input or output pin (Mask option).

(4). The total voice duration can be partitioned up to maximum 768 Voice Sections. Each Voice Section length is

flexible and each maximum or minimum Voice Section length is unlimited.

(5). Total maximum 1536 Voice Steps are available for 128 Voice Sentences. OKY1/05, OKY2/04, 101, 102,
103 and POP can assign 64, 60, 1, 1, 1 and 1 Sentences independently. Each Step can specify one Voice
Section and enable/disable 101, 102, 103, OKY2/04, OKY1/05 output option if IOx is set as output.

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

28 kinds of options for play speed, and each Step can select any one of them independently. Besides, a fast
play speed of 28 kinds of options is provided additionally for high sampling rate application. (New play
speed must be cooperated with NY3(B)_FDB Ver.B or later version. )

(7). Input option for input pin: (Mask option)

1 2 3 4 5 6 7 8 9 10
24.0kHz | 20.0kHz | 17.1kHz | 15.0kHz | 13.3kHz | 12.0kHz | 10.9kHz | 10.0kHz | 9.2kHz 8.6kHz
11 12 13 14 15 16 17 18 19 20
8.0kHz 7.5kHz 7.1kHz 6.7kHz 6.3kHz 6.0kHz 5.7kHz 5.5kHz 5.2kHz 5.0kHz
21 22 23 24 25 26 27 28
4.8kHz 4.6kHz 4.4kHz 4.3kHz 4.1kHz 4.0kHz 3.9kHz 3.8kHz

(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.

(CDS+1.5M option: Only 1.5M pull-low resistance at key-pressed, and 300K+1.5M in parallel pull-low

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

resistance at key-released.)

Ver 2.1
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(8).

9).

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

(d). OKY1/05 & OKY2/04 input can select One-Key Sequential or Random for maximum 64 & 60 Sentences
independently. At One-Key Sequential, the Reset function of playing Sentence sequence can be
selected or not when other keys are triggered.

(e). Only one input pin can select Toggle On/Off function (1% Trigger - play, 2™ trigger > stop, ...... ).

X Note: Input priority is OKY1,05 > OKY2,04 > 101 > 102 > 103.

There are 4 kinds of output current option for all output pins. (Mask option)

(a). Normal Sink Current output: Output is connected a LED with VDD. (loi=20mA/30mA @VDD=3V/4.5V)

(b). Large Sink Current output: Output is connected a LED with VDD. (loi=58mA/75mA @VDD=3V/4.5V)

(c). Constant Sink Current output: Output is connected a LED with VDD. Whenever VDD is 3V or 4.5V, the
output current is constant and LED brightness is uniform. (Iloi=20mA/22mA @VDD=3V/4.5V)

(d). Drive Current output: Output is connected a LED with GND. (loh=7mA/10mA @VDD=3V/4.5V)

There are 9 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).
).

(e

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

LED 1.5Hz flash: 1.5Hz sink signal output to drive LED during playing.

(f). LED 3Hz flash: 3Hz sink signal output to drive LED during playing.

(9). LED 6Hz flash: 6Hz sink signal output to drive LED during playing.

(h). LED dynamic 1/2: according to 1/2 sound level, dynamic sink signal output to drive LED during playing.
(i). QIO signal: arbitrary output with voice. For 101, 102 and 103, there are two sets of QIO signal. Each
Voice Step can select one set of QIO signal. But for OKY2/04, there is only one set of QIO signal to
select. And for OKY1/05, there is no QIO signal to select. User can edit the QIO signal by “Quick-10"

editor.

X Note: Where (e) ™ (g) is the LED flash rate at 6kHz sample rate. For different play speed, the LED flash

rate is different from original 1.4Hz, 3Hz or 6Hz.

(10). “Mode-Switch” special function: There is two kinds of functional modes that can be switched by 101 or 103

input (Mode-Switch). For Mode-1 (101 - GND) and Mode-2 (I01->VDD), the output type of I/O setting is
the same, but I/O function and voice/melody can be different. (Mask option)

(11). “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. (Mask option)

(12).“Special SC” special function: When sound-control input stands with push-button input together, sound-

control won’t mis-trigger IC. The sound-control input pin can only be connected to OKY2/0O4 or 103. While
playing voice by sound-control input, to press push-button input can stop voice paying. But while playing
voice by push-button input, sound-control input can’t trigger IC to stop voice paying. This special function
can be applied in one module with both sound-control input and push-button input, i.e. sound-control won’t

7 Ver 2.1 2019/02/26



‘\\' Nyquest NY3D Series

(13).

(14).

(15).

(16).

(7).

(18).

(19).

(20).

(21).

(22).

affect normal operation of push-button key trigger. (Mask option)

“Motor-Recover” special function: User can select this function when using the recovering motor. In this
application, 102 is set as output to control the recovering motor. And the motor recovering sensor must be
connected to OKY2/04 or 103 to detect the recovering signal. (Mask option)

“2-Key Priority” special function: Users can decide the priority of 2 different keys when both keys are
pressed at the same time. There are two kinds of priority option: First Key and Last Key. For First Key, the
prior pressed key is first priority to play voice, and it's normal operation. As for Last Key, the later pressed
key is first priority to play voice, and it only supports OKY1/0O5 and OKY2/04 input pins. Users can use
Last Key option according to application requirement. (Mask option)

“TG-Invert’ special function: When one Voice Step is optioned with Invert function, the trigger mode of
Retrigger/Irretrigger will be inverted during playing that Voice Section. Users can insert Invert function in

specific steps according to application requirement to change the trigger mode. (Mask option)

“Table Random” special function: When users need to play several sentences randomly and averagely, this
function can be applied. At first trigger of OKY1, one random sentence will be played from OKY1
Sentences Table. After that, the played sentences for following OKY1 triggers will be sequential. (Mask option)

“‘Pause-Resume” special function: At playing OKY1 sentence, when key is triggered, the sentence playing
will be paused, all LEDs are turned off and IC will enter sleep mode. At this moment, the standby current is
very small about 0.05uA. To trigger OKY1 again, the sentence will resume and play sentence from the
pause point. (Mask option)

X Note: Pause-Resume function cannot co-exist with Toggle On/Off function.

“Internal-Feedback” special function: There are 2 sets of this function. When the playing sentence of
OKY1(OKY?2) is stopped or over, continue to play the assigned sentence of OKY2(OKY1) through internal
Stop_High-Pulse signal (Internal-Feedback Path). (Mask option)

X Note: When enable this function, OKY 1,05 or OKY2,04 is fixed as input pin.

“Anti-Noise Debounce” special function: For a right trigger detection, the trigger signal needs a low-level
Debounce time in advance of normal Debounce detection for high-level signal. It is used to prevent noise
interference such like motor noise. With this function, the trigger signal won’t result in double-trigger which
usually occur when noise pull the high signal to low. (Mask option)

X Note: When enable this function, all inputs are optioned as Anti-Noise Debounce function.

Serial-Trigger function: In Edge/Unhold/Retrigger mode, by using the One-Key Sequential and Reset
functions of OKY1 or OKY2 and setting the Debounce time to be short, IC can access external serial clock
signal to playback the specific Sentence of OKYx. Usually it cooperates with an external MCU.

One 10-bit PWM output. There are 2 kinds of PWM output, normal and large. It can directly drive 8, 16, 32,
64Q) speaker or piezo-buzzer.

Low Voltage Reset (LVR=1.5V) is supported. (Mask option)

8 Ver 2.1 2019/02/26
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3. BLOCK DIAGRAM

OKY1/05 c ADPCM
o - > DECODER
OKY2/04 N
i t
R .
101 0 = OUTPUT
<«—»0 L
BUFFER
102 L
<+«—»0 o E— VOICE
G ROM
103 | O
C { I |
lT P P
INT. CLOCK TIMING w w
GENETATOR | | | GENERATOR "1" "2"

4. PAD DESCRIPTION

Pad Name | Pad No. ATTR. Description
OKY1/05 1 I Input or output pin. To be input, active high.
OKY2/04 2 I/0 Input or output pin. To be input, active high.
101 3 I/0 Input or output pin. To be input, active high.
102 4 I/0 Input or output pin. To be input, active high.
103 5 I/0 Input or output pin. To be input, active high.
GND 6 Power Negative power.
VDD 7 Power Positive power.
PWM1 8 (0] PWM output 1.
PWM2 9 (0] PWM output 2.

5. DEVELOPMENT & DEMONSTRATION
User can use “Q-Speech” & “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 NY3(B)_FDB flash demo board to demonstrate
the NY3D function. Once the function has been approved, user only need to send the “.bin” file to Nyquest for

code release. For more details, please refer to “Q-Speech” & “Quick-l0” user manual.

2Mb/4M/8Mb Flash Demo board NY3(B)_FDB-02 NY3(B)_FDB-04 NY3(B)_FDB-08
Max. demo body NY3D043B NY3D087B NY3D115B

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

9 Ver 2.1 2019/02/26
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7. DC CHARACTERISTICS
Symbol Parameter VoD | Min. | Typ. | Max. | Unit Condition
VDD Operating voltage -- 1.6 3.0 5.5 \Y, 1.54MHz
3.0 0.1 0.5 .
LVR and POP disabled
4.5 0.1 0.5
Isg Standby current uA
3.0 0.5
LVR or POP enabled
4.5 1.2
I 0] ti t 3.0 0.73 A No load
erating curren m o load.
oF perating 45 2.26
Input current 3.0 2 A
(1.5M ohms pull-low) 45 5
|IH V||_=VDD
Input current 3.0 30 UA
(300K ohms pull-low) 45 85
) 3.0 -7 Von=2.0V
lon Output drive current mA
4.5 -10 Von=3.5V
, 3.0 20
Output normal sink current mA
4.5 30
| Output | ink t 30 o8 A Vo =1.0V
utput large sink curren m =1.
oL p g 45 75 oL
. 3.0 20
Output constant sink current mA
4.5 21
PWM output current 3.0 60
mA
(Normal) 45 100
lpwm Load=8 ohms
PWM output current 3.0 70
mA
(Large) 45 117
N 30 0.2 Fosc(3.0v)-Fosc(2.4v)
Frequency deviation % Fosc(3v)
by voltage dro ° R
AFJE y g p 45 05 Fosc(4.5v)-Fosc(3.0v)
Fosc(4.5v)
. Fmax(VDD)-Fmin(VDD)
- - o,
Frequency lot deviation 1.5 1.5 % Fmax(VDD)
Fosc Oscillation Frequency -- 1.23 | 1.54 | 1.60 | MHz VDD=1.6~5.5V
Voltage vs Freq. Deviation (6.0KHz@3V)
4%
A - A * * ° : —*
s :‘21221} 2.0 25 3.0 35 4.0 45 5.0 55 6.0 6.5
.% _gz;o L
2 0% |
T -12% |
L -14%
-16% |-
-18% |-
-20% -
Voltage (V)
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8. TIMING DIAGRAM

(1) Debounce Time

(a). Trigger while no playing voice

Input 1

Voice Play —_—

—> Debounce

s Debounce time is configured by 7.2 kHz S.R and the value is fixed. That is, Long debounce=17ms, Short debounce = 42us

(b). Trigger While playing voice

Input |

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

Debounce — <
3 Debounce Time is configured by the S.R. of Step_x. At S.R. = 6kHz, Long debounce = 20ms, Short debounce = 50us

For example, if Step_x S.R. = 8kHz, Long debounce = 20ms*(6k/8k) = 15ms, Short debounce = 50us*(6k/8k) = 37.5us

(2) Input Priority

OKY1/

101

Voice Play —_— OKY1/05 voice

% Priority: OKY1/05 > OKY2 > 101 > 102 > |03

(3) Output Signal (101, 102, 103, 0O4)

Voice Play — Voice ——  Mute —
Stop_H|gh pu|se — <— 172ms at 6kHz
Stop_Low pulse —> || <+— 172ms at 6kHz

Busy_High active

Busy_Low active

LED 1.5/3/6Hz flash .

_>z 24_ 3Hz, 6Hz or 12Hz for playing speed at 6kHz

QIO signal

* Arbitrary output with voice.

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

NY3D Series

(a). Edge mode, Edge trigger

Input

Voice Play

(b). Edge mode, Level trigger

Input

Voice Play

(c). Level mode, Edge trigger

Input

Voice Play

(d). Level mode, Level trigger

Input

Voice Play

(e). Retrigger mode

Input JR— |_

Voice Play

(. Irretrigger mode

Input - | L | I
Voice Play
(g). Retrigger mode, first key priority
OKY1/05 — ! I— l—
o1 ] I
Voice Play OKY1 voice ‘ _|o1 voice ~ )— OKY1voice  >——

12
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(5) Advanced Operation
(a). Different Input Reload ( OKY1 is in Sequential mode )
(a-1) OKY1 (E/U/R) = S1 S2 S3 S4, I01(E/U/R) = S5 (S1 means Sentence 1)

OKY1/05 Em——
]
101
Voice Play
S1 S5 S2

(a-2) OKY1 (E/U/R) = S1 S2 S3 S4, 101 (L/x/x) = S5

OKY1/05 L L
101 AN -

Not active
Voice Play _— S1 S2

*1: If you press 101 during OKY1/O5 voice playing, at the moment of S1 end, the trigger mode follows

(a-3) OKY1 (E/U/l) = S1 S2 S3 S4, 101 (E/x/x) = S5

OKY1/05 | I
101 N

Not active
Voice Play —_—] S1 S2

N
OKY1/ LI~ Not active™
I

101 \ Not active
Voice Play —_ S1

*2: Because 101 signal is still high in the same time IC can’t accept the OKY 1/05 Edge signal.

(a-4) OKY1 (E/U/l) = S1 S2 S3 S4, 101 (L/x/x) = S5

OKY1/05 .
101

\ Not active
Voice Play —_ S1 S2

(a-5) OKY1 (L/Usx) = S1.S2 S3 S4, 101 (E/x/x) = S5

I

| N 101 active

OKY1/05

101

Voice Play — S1 >< S1 S5 S2

In the time of Sentence end: When S1 end, the trigger mode follows OKY1/0O5 (L/U/x). When S5 end, it follows 101

>:<
X [Rngk S5 is played (just leave S1 ending), the trigger mode follows 101 (E/x/x) immediately.
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(a-6) OKY1 (L/U/x) = S1 S2 S3 S4, 101 (LU/I) = S5

okvtos  — | \\ I !—J\—I—

| X | No debounce happen (not S2) 3
101 Load

101 active
Voice Play e X >< S1 S1 S5 s1

% Reload key priority: OKY1/05 >

*3: In OKY1/05 mode, Sequential number is counted only if there is debounce happened.

(a-7) OKY1 (L/U/x) = S1.S2 S3 S4, 101 (L/U/x) = S5
OKY1/05 S B e

A \

No debounce happen * S\equential start (not S2) |

*4: In OKY mode, 1% trigger without debounce and Sequential number is still “1”. 2™ trigger with debounce, after trigger the

101

Sequential number become “2”.

(b). Random Function
(b-1) OKY1 (L/U/I) = S1 S2 S3 S4, 101 (L/U/I) = S5
Random (or Sequential) number is counted during “debounce time” or “key released time”. But the first-time trigger

only relies on “debounce time” due to no “key release time”.

Debounce time Key released time Key released time Key released time

OKY1/05
l l

101 | |

Voice Play Sx >< Sx >< S5 >< Sy

x=1, 2, 3 or 4; y=1, 2, 3 or 4 (x and y are random number)

(b-2) OKY1 (L/U/R) = S1 S2 S3 S4, 101 (L/U/R) = S16

OKY1 I | L

101 |

Voice Play ———— Sx >< Sx S5 ><S5 Sy >< Sy >—
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(c). Toggle On/Off Function
(c-1) OKY1 (E/U/R) = S1 S2 S3 S4, 101 (E/U/R) =S5 (OKY1 is Sequential mode without Reset)

OKY1/ ] 1 [
101 [ 1

Voice Play —_— S1 S5 X S2 >—F S3 —

(c-2) OKY1 (E/U/R) = S1 S2 S3 S4, 101 (E/U/R) =S16 (OKY1 is Sequential mode with Reset)
OKY1 N 1 1

\ Restart the Sequential sequence.
101

Voice Play —X S1 S5 K S1 —F 82 —

s When OKY1 Sequential counter is going, to trigger other inputs will reset OKY1 Sequential sequence.

(d). External Feedback Function ( 101 is output and connected to OKY1 input )
(d-1) OKY1 (L/U/I) = S1 S2 S3 S4, 101=Stop_high pulse (When voice ends, 101 shows a high pulse.)

External OKY

101 output I I I
Stop_high pulse (duration = debounce time)

Combined OKY1 Input—| Il I |
Voice Play — S1 >< S1 >1 S2 >l S3 * S4

s Originally the duration of Stop_high pulse is 172ms at 6kHz, but the high signal will trigger voice and turn low after debounce.

(d-2) OKY1 (E/U/I) = S1 S2 S3 S4, 101= Busy_low (When not playing voice, 101 is high.)

VDD ]

OKY1/05 |
—|| «— = Debounce time

101 output

Combined OKY1/05

Voice Play —X X

VDD _

OKY1/05 [ 1

101 output I I Il I I
Combined OKY1/05 | R | I I

Voice Play —] S1 S2 S3 S4 S1

s« When power on, 101 will generate a high pulse at Busy_low status and the duration is equal to debounce time.
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(e). Internal-Feedback Function ( OKY1/05 is fixed as input )

NY3D Series

Each sentence can assign an Internal-Feedback Path to play a fixed sentence after 10’s sentence stop.

(e-1) OKY1 (L/U/l) = S1 S2 S3 S4, OKY2 = S5, Internal-Feedback Path = OKY1/05 -2 OKY2
If S1 is optioned with Internal-Feedback Path,

]/ Stop to play 101 sentence
OKY1

Voice Play — S1 >< S1 1< S5

(e-2) OKY1 (L/H/l) = S1 S2 S3 S4, OKY2 (x/x/R) = S5, 102 (E/U/I) = S6, Internal-Feedback Path = OKY1/05 2> OKY2
If both S1 and S5 are optioned with Internal-Feedback Path,

— Stop to play 101 sentence in loop
OKY1

102

Voice Play E— S1 S5 >< S5 >< S5 < S6

(f). Table-Random Function

When power in on, a random number is counted automatically. The first-time trigger will play the sentence of random
number (Sx), and the next trigger will be sequential.

(f-1) OKY1 (E/U/R) = S3 82 S5S4 S1S83S2 ....... Sx S5 83 S2S4 S1S3S2 S5S1S5S4 858385182

OKY1 1 [ [1

[

S2 sS4 S1 >—

Voice Play

Sx S5 S3

(g). Pause-Resume Function

(g-1) OKY1 (L/U/R) = S1 S2

OKY1 —_l—
LED Play I E_ 82 >< S2 >< S2 >< S2 S2 S2
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(h). Motor-Recover Function

(h-1) OKY1 (E/U/R) = S1 S2 S3 S4, 102=Busy low (OKY1 is Toggle On/Off and OKY?2 is connected to sensor.)

vbD 4 Trigger is not active while motor moving.
OKY1/05 R (L 1
) Toggle On Toggle Off

OKY?2 signal —
(or 103) .

™~ Not touch recovering sensor
102 output ~

— Motor come back to initial position | [

Voice Play — X S1 S2

*5: If motor doesn'’t stop at initial position when voice stop playing, 102 will output one kind of signal (DC, 15Hz or 30Hz option)

to keep motor moving to initial position.

(h-2) OKY1 (E/U/R) = S1 S2 S3 S4, 102=Busy low (OKY1 is Toggle On/Off and OKY?2 is connected to sensor.)

VDD _,
OKY1/05
OKY2 signal
(or 103) AN
Not touch req overiTg sensor
102 output o

Motor-Recover check

Voice Play - S1 S1

*6: If motor doesn'’t stay at initial position when power-on, 102 will output one kind of signal (DC, 15Hz or 30Hz option)

to keep motor moving to initial position.

(i). Serial-Trigger Function (All inputs must be set as short debounce)

OKY1 (E/U/R) =S1 S2 S3 S4, 101 (E/U/R) =S5 (OKY1 Reset is enabled, and S5 is a short mute Sentence)

OKY1/05 Serial
3|pulsds 1|gulse 4 pulses
101 Reset signal _ =l I [
100us

Voice Play S3 S1 E—

% The pulse width must be longer than 50us (i.e. short debounce time), and users can set the typical pulse width as 100us.

% The above is the simplest 2-wire control by external MCU. If necessary, user can use 3-wrie control with Busy_High outptut

signal to do feedback.
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NY3D Series

9. APPLICATION

(1) POP trigger with 5 LEDs (Sink)

P

(3) 2 triggers with 2 LEDs (Sink) and

VDD
101
102
OKY1/05 103
OKY2/04
PWM1
PWM2
GND

B

B
4

b
4

¥

1 motor (Drive)

o0——

o0—

VDD
101

OKY1 102

103
OKY2/04

PWM1

PWM2

GND

il

X ] 0.1uF
.
BT
Vv 8050

(2) 3triggers with 2 LEDs (Sink)

X
VDD D
3
o] oKvi 102
103 |
—G6 o— OKY2/04
5" 01 PWM1
PWM2
GND
(4) 2 triggers with 2 LEDs (Sink) and
1 motor (Sink)
j:
VDD by
102 1
i
——o o—— OKY1 103 {
—I\/W__
OKY2/04 K 8550
™o o1
PWM1 jm—
PWM2 [:O_
GND =]
0.1uF

* 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
y ROM .
PWM1  PWM2
OKY1 OKY2
105 104 101 102 I03  GND VDD 8 9
1 2 3 4 5 6 7
* The IC substrate must be connected to GND or Floating.
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