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1. ikt

NY3L &% & i B B 5 H CMOSEEZ &5k IC » HF 4FE 55 45 51 B NY3LO03A - NY3LOO6A - NY3LO09A I
NY3LO12A - EAS{EI/OM » FIFFEENANHEZE A FIMNIEZEH - RA—HPWMEH - & HmE MO
T o EEE AR TS 4-bit/5-bit Mixed Advanced LOG-PCM » $#4fi¢ 9-bit PWM Fgif&is > o] DURHLMRIFITE
H o fEh RS EE T E iR Codest s - AR EHVEE S BRI R AROMT « F S AT FfE{ENY Q-Speech #i1 Quick-10
T HARES AR R A TR S -

NY3L Series

2. TRk

(1). SRRV L(FEEEE © 1.6V ~6.4V -

(2). HAAEEHE - ROMAUNRFPEANT -

NY3LO03A NY3LO0O6A NY3LO09A NY3L0O12A
. 4800H 9000H D800H 12000H
ROM Size (18432) (36864) (55296) (73728)
4-bit, 6kHz 3.07s 6.14s 9.22s 12.29s
5-bit, 6kHz 2.46s 4.92s 7.37s 9.83s
X OEE e #EAEVoice Quality Factor (VQF) =1 - Bit £7/277 4-bit ;| = #E8£2VQF =11 - Bit £¢/%7 5-bit -

(3). A 5(EI/Ofl: OLMIO2 A BESE Kol thi il - OKY/OS5 ~ 103 Fil 104 1] 53 HiEE {Fi ARISCEM I - OLEBEER)
(4). SBE &% AT B RS2{ERE = e (Voice Section) » R RAE A - F—(EEHERVREGES+ FERHE) &
ZAlEE 12 F) (FEGKHZEURAAR T) » B—SH S B PHYRE S +AFE RELZH Ry 04H (Hex) HYREEfE -

(5).

HA256{FEE =1 (Voice Step) » mI#E IR 16({#E5E =40 (Voice Sentence) » &i{EFE = 4H (Sentence) v] IATEE H 1%

(Step) 2 A PRHI(H 2 H A 256{EE &%) - 9555 1% (Step) o5 E —sE & E(Section) f1 O1 - 02 ~ 103 -
104 ~ OKY/O5 [y H 4 L (& 10X Ly ) -

(6). RAWNE 4 EMIRRIREZR(+- 3% 2555) » AR HS) B 22 I I - A 2THE A [EIRR U B
{H A AT EE R A — R TR -

1 2 3 4 5 6 7 8 9 10

20.0kHz 17.1kHz 15.0kHz 13.3kHz 12.0kHz 10.9kHz 10.0kHz 9.2kHz 8.6kHz 8.0kHz
11 12 13 14 15 16 17 18 19 20

7.5kHz 7.1kHz 6.7kHz 6.3kHz 6.0kHz 5.7kHz 5.5kHz 5.2kHz 5.0kHz 4.8kHz
21 22 23 24 25 26 27

4.6kHz 4.,4kHz 4.3kHz 4,1kHz 4.0kHz 3.9kHz 3.8kHz

(7). T AR A BETH @ O EREEE)
(). (F—iim A =] 43 FEE#E Edge/Level, Hold/Unhold, Retrigger/Irretrigger “N[E] AV g =040 & -
(b). {F—Tf AMIAT 43717842 CDS+1.5M ~ CDS ~ 1.5M Ay i EEfH ¢ Floating - (CDS+1.5M#EIE: & iin

Bf > ICELEy 1.5M By THIEEH 5 M1 &E S BAs - ICAERf 300K+1.5M Wil #Y NI EE[H 49250K -

CDS: ‘E 7% N ICPHES &y Floating ;5 [ &2 BHIF - ICAIHEL Ay 300K Y 1LZEH - )

(c). (& A= 53 j5l/8E 2 Debouncelfffi © Long - $2{t—f%fZ i ¢ Short - FeSLsEBLGARA A -

Ver 1.1

2018/05/08



‘\\' Nyquest NY3L Series

(d). OKY/O5is A IE 27 16{# Sentence 1Y One-Key sequential ¢ random [y » £ One-Key sequential
BE53If; ] 82 45 Sentence (Y8 I Fp A7 0l e il 5 1% 2 5 EReset -

(e). HAOKY/OSif AT BE=E 574 Toggle On/Off fYTHAE (1% & > i - 2™ il > 51k > ... )

LR 120 AR ETEIEF 75 OKY/O5 > 103 > 104 > POP -

(8). FrA L FIET A DL N BRI O SR EEE)
(@). Normal Sink Current Output (— & & FRds4) : & W B2 LED R VDD - $2 {4 ff K B # 4H E R
100%(24mA@3V), 80%(19.5MA@3V), 50%(12.3mA@3V), 30%(7.35mA@3V) -
(b). Drive Current Output (37288 H) © & HIFELEDEIGND - (loh=7mA/10mA @VDD=3V/4.5V) -

(9). Fra RS RIET T H1A AT 5 Tl RSB - QLI EEE)

(a). Busy_High active : #EJhs 24 =i 2E5 S5 © (Drivediit)

(b). Busy_Low active : &I 4 HIEA7 2EEASE - (Sinkiiit)

(c). LED 3Hz flash : #&/i%f5 LED 3Hz Sinkiig;H B4 -

(d). LED dynamic 3/4 : %50 LEDARE 3/4%% 5 fir A& i Sinkif HIBRELT 4 -

(). QIOENSE « AIFEE B 1F(EEAVE T (L - OLFIO2% A WIZHQIOSE(QL/Q4, Q2/Q5) » H—1EEEZ1%(Step)
AR 4H QIOGHSRAY o —4H 5 1035 —4HQIOER5R(Q3) mI{kEE#E 5 M OKY/O5HIIOA4 AR EQIOE
T o F P {E AL IHEE 3 4B R Quick-10 YRR 252K QIO IR 4RHE -

X & LED 3Hz flash Z75L( 6kHz #Y#E0 /% FALED PIERITHE © T IEHTEICESE - LED RIEEHTHF ) B

I o

(10). HiFkThge I " B (Power-On-Play, POP) : & — & 17 B #5 it — 2 | & #5 i 3 5 4H"(POP
Sentence) - i EE & Edge/ Unhold - 415POP454 Power-On-Loop (POL) IhAE @ R FEES GRS
i EREEES4H(POP Sentence) - 415EPOP454 Power-On-Play Interrupt (POP Interrupt) IhAE » HIl I
ERRR I A A P %t o LR R E T A LG R G e ERVEE B4 - OE RS

(11). FFIRLOEEEEH "PWMBHRH" (PWM On/Off) : 103104 H] LUk i Fy PWMBHERZ #E - A2l & e 5
t > eS¢ EE 2 /& Edge/ Unhold/ Retrigger - 555N z{it—{E Play_End BEIEAGERS PWM On/Off LAt -
WIERPWMEH R BARAR H Play_End ZIHE PWM On > {EICHE A Sleepf% » ‘Effgsdia ki ~—(#EES4H
kf > PWMg & 5 BIRERL - FERC T — 52 Y AIRPWMEGH &REAFRF H Play_End #IHE PWM
No Change - fEICH#E A Sleepi% - fif5% OKY/O5¥% it fE & R HVEE Z A G A E S - (8 &0l
PWMBHEARZ S AIPWMA A ZH ] - OLEHEER)

(12). 'HiRThAEEETE " B TEIBREC (Edge-Loop) : & OKY/OSH it — 1 ilas » i Mmas il prs EnEE S e —H
TEERRE I - MWHR4SE One-Key Sequential ThAE » F RS ZIZHE » FERMER T —EFEEH - WRES
Loop On/Off TfjgE » Ffldsazizst - sEEEF 1L - HIEEAERBER T —[E:E34H - WH 45 & Loop-End
THEE » TEFEIOKY/OS 1% —{EEE S AR UG Sz i 8 - sEE g F 1L > IR F S —EeE T 4HET
TEERIEAY - LR EER)

% JEE: Loop On/Off A 5577 Toggle On/Off 155 /GH% 77 1F
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(13). FrkzhrEBEEIH "P5T#EDebounce” (Anti-Noise Debounce) * 57 #i A ER S5 75 250 RO 2] — B (R EE T
(Low)ryDebounceliFfi] » A & 1T IE# Y= 8 P (High) filg 26y Debounce (=8l - HEThaE °] AR e ST Y IS
R THE - WG R Rt AR PRV SR s (R - HBUCEEESE - CLEEERE)

NEOTE ERBILIIEERF - A A L5 & E 7% Anti-Noise Debounce Zj5E

(14). FFRINRESEEIE "R 5" (Noise-Trigger) © OKY/OS5ERIOA R Uk iE Fyifeatlil s DIAE - & BERILTIRERT - 5%
A e Fy Edge/ Unhold TAE - & FHIF AR HFOKY/O5 (k1 04) i AAEPCBIfILayoutfifi sl f (1 A LR - E4h
HAECR AR AR - Al AR SR RE R R R AC EE A B AGREE > OKY/O5(2R104) SN Rk 22 A 75 1L £ VDD =
GNDJl > FETHREH, RPN BT FT KA FHORARATIER] - OLER)

(15). F % fig % T BE (Serial-Trigger) : £ Edge/ Unhold/ Retrigger fi#=% =T » f# F§ OKY/O5#J One-Key
Sequential A1 Reset D&t » Wigk & fl5Debouncell ] FsShort Debounce - 2 EgkE FT DUF A MR 71 ERGE i
AZKEHIOKY/OS5 HyFfESentencefB i » HH FEEC/MMCUZE R -

(16). —&H 9-bit PWM dgith} > mI ERZEREHHY \BUEIT A -
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1. GENERAL DESCRIPTION

The NY3L series are single-chip voice synthesizing CMOS IC. There are 4 bodies: NY3L0O03A, NY3LOO06A,
NY3LO09A and NY3LO12A. There are five 1/0O 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 4-
bit/5-bit Mixed Advanced LOG-PCM algorithm with 9-bit PWM hardware output, it can generate good sound
quality. 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 ~ 6.4V.

(2). There are 4 bodies. ROM size and speech duration @ 4-bit/6kHz are as following.

NY3LO03A NY3LO06A NY3LO09A NY3L012A
ROM 4800H 9000H D80OH 12000H
(18432) (36864) (55296) (73728)
4-bit, 6kHz 3.07s 6.14s 9.22s 12.29s
5-bit, 6kHz 2.465 4.92s 7.37s 9.83s

2% Note: When the Voice Quality Factor (VQF) is set as 1, it's close to 4-bit. When the VQF is set as 11, it's
close to 5-bit.

(3). Five 1/O pins: O1 and O2 can only be output pin. Other OKY/O5, 103 and 104 can be either input or output
pin (Mask option).

(4). The total voice duration can be partitioned up to 32 Voice Sections. Each Voice Section length is flexible.
Each voice length (voice+mute) can be individually up to 12 seconds at 6kHz S.R.. The Voice Section length

of “voice length + mute length” must be the multiple of 04H (Hex).

(5). Total 256 Voice Steps are available for 16 Voice Sentences. Each Sentence can only use maximum 256

Steps. For each Step, it can specify one Voice Section.

(6). Only build in an accurate internal oscillator of +/- 3% tolerance, no external R oscillator. There are 27 kinds

of options for play speed, but user can only select one of them to use.

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

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

Ver 1.1
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(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.)
(c). Each input can select Debounce time: Long debounce for push-button; Short debounce for fast switch.
(d). OKY/O5 input can select One-Key Sequential or Random for maximum 16 Sentences. At One-Key
Sequential, the Reset function of playing Sentence sequence can be selected or not when other keys
are triggered.

(e). Only OKY/O5 input pin can select Toggle On/Off function (1 Trigger > play, 2" trigger - stop, ......).
2% Note: Input priority is OKY/O5 > 103 > 104 > POP.

(8). There are some kinds of output option for all output pins. (Mask option)
(a). Normal Sink Current output; Output is connected a LED with VDD. There are 4 kinds of current output,
100%(24mA@3V), 80%(19.5mA@3V), 50%(12.3mA@3V), 30%(7.35mA@3V).
(b). Drive Current output: Output is connected a LED with GND. (loh=7mA/10mA @VDD=3V/4.5V).

(9). There are 5 kinds of output option for all output pins: (Mask option)

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

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

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

(d). LED dynamic 3/4: according to 3/4 sound level, dynamic sink signal output to drive LED during playing.

(e). QIO signal: arbitrary output with voice. For O1 and O2, there are two sets of QIO signal (Q1/Q4, Q2/Q5).
Each Voice Step can select one set of QIO signal. But for 103, there is only one set of QIO signal (Q3) to
select. And for OKY/O5 and 104, there is no QIO signal to select. User can edit the QIO signal by
“Quick-10" editor.

2% Note: Where “LED 3Hz flash” is the LED flash rate at 6kHz sample rate. For different play speed, the LED

flash rate is different from original 3Hz.

(10). “Power-On-Play” special function (POP): When power is on, play the POP Sentence one time. The trigger
mode is fixed as Edge/ Unhold. To cooperate with Power-On-Loop (POL) function, the POP Sentence will
be played in loop. To cooperate with Power-On-Play Interrupt (POP Interrupt) function, when other key is

triggered, it stops playing the POP Sentence and immediately plays the assigned sentence of triggered key.

(Mask option)

(12). “PWM On/Off" special function: 103 or 104 can be set as PWM On/Off switch to control sound output or not.
The trigger mode is fixed as Edge/ Unhold/ Retrigger. Besides, there is a Play_End option to cooperate with
PWM On/Off function. If PWM output is disabled and Play_End option is PWM On, after IC enter Sleep
mode, PWM output will be enabled to play sound if key is triggered to play the next sentence. If PWM
output is disabled and Play End option is PWM No Change, after IC enter Sleep mode, PWM output will
remain disabled and no sound output when OKY/O5 is triggered to play the next sentence. User must

trigger PWM On/Off switch to enable PWM output. (Mask option)
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(12). “Edge-Loop” special function: When OKY/O5 is triggered, playing the assigned sentence in loop. To

cooperate with One-Key Sequential function, playing the next assigned sentence in loop once key is
triggered again. To cooperate with Loop On/Off function, stop playing if triggered once more, and play the
next assigned sentence in loop once key is triggered again. To cooperate with Loop-End function, stop
playing if triggered once more when playing the last sentence of OKY/O5, and play the first sentence in

loop once key is triggered again. (Mask option)

2% Note: Loop On/Off function cannot co-exist with Toggle On/Off function.

(13). “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)
2% Note: When enable this function, all inputs are optioned as Anti-Noise Debounce function.

(14). “Noise-Trigger” special function: OKY/O5 or 104 can be set as Noise-Trigger function. When this function is
selected, OKY/O5 (or 104) is set as Edge/ Unhold function. In PCB layout, OKY/O5 (or 104) input needs a
longer input line. By antenna effect, it takes place an input signal when larger noise happens outside.
OKY/O5 (or 104) is floating externally and is not necessary to connect to VDD or GND. It's popular in

electric lighter or mobile antenna application. (Mask option)

(15). Serial-Trigger function: In Edge/ Unhold/ Retrigger mode, by using the One-Key Sequential and Reset
functions of OKY/O5 and setting the Debounce time to be short, IC can access external serial clock signal

to playback the specific Sentence of OKY/O5. Usually it cooperates with an external MCU.

(16). One 9-bit PWM output can directly drive speaker or buzzer.

8 Ver 1.1 2018/05/08
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3. BLOCK DIAGRAM

OEY/_OEO c «— A.LOG_PCM
o —_ DECODER
o1 N
«—0 T ?
R >
02 o | © | output
«—0 L
BUFFER
103 L
o - VOICE
G ROM
104 |
: T I I
l T P P
INT. CLOCK TIMING W w
GENETATOR , GENERATOR '\1" '\2"
4. PAD DESCRIPTION
Pad Name | Pad No. ATTR. Description
OKY/O5 1 le] Input or output pin. To be input, active high.
o1 2 (0] Output pin.
02 3 (0] Output pin.
103 4 le] Input or output pin. To be input, active high.
104 5 le] Input or output pin. To be input, active high.
GND 6 Power Negative power.
VDD 7 Power Positive power.
PWM1 8 o] PWM output 1.
PWM2 9 O 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 “Q-Writer”

operation, user can download the “.bin” file into NY3L_FPGA_Tool to demonstrate the NY3L 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-Speech” & “Quick-10" user manual.

6. ABSOLUTE MAXIMUM RATING

Symbol Rating Unit
VDD~GND -05~+75 \%
Vin GND-0.3 < Vin < VDD+0.3 \%
Vout GND < Vout < VDD \%
Top (operating) -0~ +70 °C
Tst (storage) -55 ~ +150 °C
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7. DC CHARACTERISTICS
Symbol Parameter VDD | Min. | Typ. | Max. | Unit Condition
VDD Operating voltage -- 1.6 3.0 6.4 \%
Isg Standby current -- 0.1 0.5 uA
[ Operati t 30 250 A No load
erating curren u o load.
oF perating 45 550
Input current 3.0 2 A
(1.5M ohms pull-low) 4.5 5
lin V,.=VDD
Input current 3.0 10 UA
(300K ohms pull-low) 4.5 25
. 3.0 -7 Von=2.0V
lon Output drive current mA
4.5 -10 Von=3.5V
Output sink current 3.0 24 A
(100%) 4.5 36
Output sink current 3.0 19.5 A
(80%) 4.5 30
|o|_ VOL:]..OV
Output sink current 3.0 12.3 A
(50%) 4.5 18.8
Output sink current 3.0 7.35 mA
(33%) 45 11.4
3.0 60
lbwm PWM output current mA Load=8 ohms
4.5 100
Fosc(3.0v)-Fosc(2.4v)
o 3.0 1
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 3 3 % Fmax(VoD)
Fosc Oscillation Frequency -- 614 | 768 | 800 | kHz VDD=1.6~5.5V
Voltage vs Freq. Deviation (SR=6.0KHz@3V)
5%
s 0% Lo——¢ © o *> & + —s
k& 10 15 25 30 35 40 45 50 55 60 65 70
5 -50% |
a
& -10%
o
%150
-20% -
Voltage (V)
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8. TIMING DIAGRAM
(1) Debounce Time

(a). Trigger while no playing voice

Input

Voice Play R

—> 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

OKY/O5

103

Voice Play —_— OKY/O5 voice

% Priority: OKY/O5 > 103 > 104

(3) Output Signal (OKY/O5, 01, 02, 103, 104)

Voice Play — Voice -—  Mute ——

Busy_High active

Busy_Low active

LED 3Hz flash I Y I [ B I

_4 L_ 3Hz for playing speed at 6kHz

QIO signal

* Arbitrary output with voice.

LED dynamic 3/4: When the voice amplitude is higher than 3/4 level, LED will be ON, i.e. output signal is low.

%  There are no QIO signal for OKY/O5 and 104 output.
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(4) Basic Operation

NY3L Series

(a). Edge mode, Edge trigger

Input

Voice Play

(b). Edge mode, Level trigger

Input

Voice Play —X

(c). Level mode, Edge trigger

Input

Voice Play

(d). Level mode, Level trigger

Input

Voice Play

(e). Retrigger mode

Input R | |_

Voice Play

(f). Irretrigger mode

Input - | L I

Voice Play

(9). Retrigger mode, first key priority

OKY/O5 — ] ! I— |—
103 —l— |

Voice Play E—— OKY voice ‘ 03 voice =~ )—— OKY voice —

12 Ver 1.1 2018/05/08
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(5) Advanced Operation
(a). Different Input Reload ( OKY is in Sequential mode )

(a-1) OKY (E/U/R) = S1 S2 S3 S4, I03(E/U/R) =S5 (S1 means Sentence 1)

OKY/O5 _
]
103
Voice Play
S1 S5 S2
(a-2) OKY (E/U/R) = S1 S2 S3 S4, 103 (L/x/x) = S5
OKY/O5 L | .
103 N
Not active ™
Voice Play R S1 S2

*1: If you press 103 during OKY/O5 voice playing, at the moment of S1 end, the trigger mode follows OKY/O5 (E/U/R).

(a-3) OKY (E/U/I) = S1 S2 S3 S4, 103 (E/x/x) = S5

OKY/O5 | .
103 N
Not active
Voice Play —_—] S1 S2
OKY/O5 L~ Not active™ L
I
103 \ Not active
Voice Play —_ S1
*2: Because 103 signal is still high in the same time IC can’t accept the OKY/O5 Edge signal.
(a-4) OKY (E/U/N) = S1 S2 S3 S4, 103 (L/x/x) = S5
OKY/O5 | .
103 \
Not active
Voice Play JR— S1 S2
(a-5) OKY (L/U/x) = S1 S2 S3 S4, 103 (E/x/x) = S5
OKY/O5 I
103 | X 103 active |
Voice Play EE— s1 >< s1 S5 S2

% Once S5 is played (just leave S1 ending), the trigger mode follows 103 (E/x/x) immediately.

In the time of Sentence end: When S1 end, the trigger mode follows OKY/O5 (L/U/x). When S5 end, it follows 103 (E/x/x).
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(a-6) OKY (L/U/X) = S1 S2 S3 S4, 103 (L/U/l) = S5

OKY/O5

103

Voice Play

\ | R
| \ X | No dgbounce happen (not S2) 3
Load -
103 active
s1 >< Ss1 S1 S5 S1

% Reload key priority: OKY/O5 > 103

*3: In OKY/O5 mode, Sequential number is counted only if there is debounce happened.

(a-7) OKY (L/U/x) = S1 S2 S3 S4, 103 (L/U/x) = S5

OKY/O5

103

Voice Play

— I

X

\ |

No debounce happen “

\

] S e S

S5

S1

A} P
Sequential start (not S2)

U

T

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

Sequential number become “2".

(b). Random Function

(b-1) OKY (L/U/I) = S1 S2 S3 S4, 103 (L/U/l) = 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”.

OKY/O5

103

Voice Play

Debounce time

—

!4—

Key released time

—>]

-

Key released time

RS

Key released time

l—

SXx

X

Sx

X

S5 >< Sx

x=1, 2, 3 or 4 (x is random number)

(b-2) OKY (L/U/R) = S1 S2 S3 S4, 103 (L/U/R) = S5

OKY/O5

Voice Play

Sx >< Sx

S5 ><55
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(c). Toggle On/Off Function
(c-1) OKY (E/U/R) = S1 S2 S3 S4, 103 (E/U/R) =S5 (OKY is Sequential mode without Reset)

OKY/O5 ] 1 [

103 1

Voice Play —_— S1 S5 X S2 >—F S3

(c-2) OKY (E/U/R) = S1 S2 S3 S4, 103 (E/U/R) =S5 (OKY is Sequential mode with Reset)
[ 1 1

OKY/O5

[ 1]

103

\ Restart the Sequential sequence.

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

(d). External Feedback Function ( O1 is output and connected to OKY input )
(d-1) OKY (L/U/) = S1 S2 S3 S4, O1=Stop_high pulse (When voice ends, O1 shows a high pulse.)

External OKY

[
Voice Play —K S1 S5 K S1 —F S2

01 output I I I

Stop_high pulse (duration = debounce time)

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

% 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) OKY (E/U/) = S1 S2 S3 S4, O1=Busy_low (When not playing voice, O1 is high.)

VDD ]

OKY/O5 |
—|| «— = Debounce time

O1 output

Combined OKY/O5 —T—,

Voice Play —X s1

VDD —
OKY/O5 l—l
O1 output I ” ” ” I
Combined OKY/O5 [ [ ] 1 I I
Voice Play —] S1 S2 S3 S4 S1
s When power on, O1 will generate a high pulse at Busy_low status and the duration is equal to debounce time.
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(e). Power-On-Play (POP) Function

(e-1) POP (E/U/l) = S2, OKY = S1, O1 = 3Hz Sink with S1 and S2

VDD

OKY/O5

Voice Play

O1 Output

[—

—K >

S1

S2

S S I

[ LT U

(e-2) POP (L/U/M) = S2, O1 = 3Hz Sink, 02 = 3Hz Sink, Power-On-Loop (POL) is enabled.

When both O1 and O2 are set as output and the trigger mode of Power-On-Play is set as Level mode, cooperating

with Power-On-Loop (POL) function, play voice in loop.

VDD

Voice Play

O1 Output

02 Output

(f). PWM On/Off Function

E— S2 < S2

> S2

S2 >< S2

(f-1) OKY (E/U/R) = S1 S2 S3, 103 is set as PWM On/Off key and Play_End Reset is disabled.

OKY/O5

103

Voice Play

O1 Output

[ 1
1 v |
N PWM Off N PWM On
—C 2 s o—
I I T I | I O
S1end

(f-2) OKY (E/U/R) = S1 S2 S3, 103 is set as PWM On/Off key and Play_End Reset is enabled.

OKY/O5 [ 1
> ZIF>WI\/| Off QPWM Off
Voice Play —E E E—
01 Output I I O 1 1] |
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(9). Edge-Loop Function

(g-1) OKY (E/U/R) = S1 S2 S3

]

[

OKY/O5

Voice Play

(g-2) OKY (E/UIR) = S1

S1 ><Sl

S2 >< S2 ><52

[

[

S3 >< S3 >< S3 ><S3

S1

OKY/O5

Voice Play

o X s

S1 >< S1 ><Sl

(g-3) OKY (E/U/R) = S1 S2 S3, Loop On/Off is enabled.

Sl><Sl><Sl><Sl><Sl

OKY/O5 | |

Voice Play 1 S1 S1 S2 S2 S3 >< S3 >< S —m—mm
(g-4) OKY (E/U/R) = S1 S2 S3, Loop-End is enabled.

OKY/O5 | |

Voice Play I S1 >< S1 S2 >< S2 S3 >< S3 >< S3 S1 S1

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

OKY (E/U/R) =S1 S2 S3 S4, 103 (E/U/R) =S5 (OKY Reset is enabled, and S5 is a short mute Sentence)

OKY/O5 Serial signal

103 Reset signal

Voice Play

3|pulses 1|guise 4 pulses
i I I
100us

S3

S1

T

¢ 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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9. APPLICATION

(1) POP trigger with 5 LEDs (Sink)

P

VDD

OKY/O5

GND

o1
02
103
104

PWM1

PWM2

B

kX
Ax

(3) 2triggers with 2 LEDs (Sink) and
1 motor (Drive)

VDD

OKY/O5

104

GND

o1
02

¥

73

i

0.1uF

103

PWM1

PWM2

L

8050

(2) 2trigger with 3 LEDs (Sink)

E

B
VDD 4 X
o1 1 ¥
)
OKY/O5 02
103
104
PWM1
PWM2
GND
(4) 2triggers with 2 LEDs (Sink) and
1 motor (Sink)
j:
VDD 3
o1 N
02
OKY/O5
103 8550
104
PWM1
PWM2
GND _—I
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
ROM
PWM1  PWM2
OKY
/05 o1 02 I03 104 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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