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1. okt

NY1C ZJlE sy A Boost FHERLRERHY LED FZHIBEENIC » JICHR (K TIFERA 1.0V > fHEEF2.7V / 3.0V
/' 3.3V [ 3.5VIUFEA]HE - mIAR{E A [F]JE A 2B A [F i L BB O SR8 HE) - BLRFERR(T T s SR A
90% - PN AT / o [ BER CREEDNRE o REAh - AR ZERYNIHRE EHC FRSMIIE Z I - &{EOutput ] 73 ]
AN [E] A BRI G R e s B e A BB B[R] SeRERYLED - 38 m] BESEE B i ) DACRELED - /A4
R ER - P& R TR AR5 ~ RHagRiier - T ERHER L S EPIET R - #E S m iR b F i
CodeJt & » A FEIHIPHEE RIS AROMH « F = ] {5 I (Y Q-Light T HREGA R EEHMET TR -

. THHAE
(). HEMLIFER : 1.0V ~ 4.2V -
(2). FHIRREAVARRE R (Isb) /NI TUA

(3). AISZIRHII/OHIFIROMA/ NI

P/N NY1CO07A
/0 4*/0, 3*O
ROM 1A40H

(4). NYLCOO7AE7{EI/ORl = OKY, 101, 102, 103 w57 HilEEiE Fg AR =2 Em M » 04, 05, 06 HAEME Ryl
SRAELED - (i IO3E Ef A RIS » L RESERE Ryt U)#ARHRH (Mode-Switch) « (S B2 5845)

(5). PRI i 25 T 73 EI R 32{E A& X (Section) » RS RE ARG - PO EE R AIPIEERER R 2L JH Fy40H (Hex)
HYREEf o (Gl A Al R 3B ] B 43y B AR R BT f5 1/ 128FDEC1/16F) - WA #&HC X1, X2, x4, x8 HYIF
L% (Extension)8EIE » KA EPREEBLIL A 7THERS R R E ) 15 (1/128, 1/64, 1/32, 1/16, 1/8, 1/4, 1/2 7)) -

(6). NYL1COO7A 7% 512§ PkE % (Step) » wT AR & 5 32{[E P& 4H (Sentence) - OKY ~ 101 ~ 102 gE73 A5 E
32~ 11 {EPIELH(Sentence) - &F—PIkE 1% (Step) AT & (£ —{EPIEEL(Section) 1 OKY ~ 101 ~ 102 ~ 103
04 - 05 - O6 i FEHC (F10XaE Rl i)

XOFE O3 hi AIIFH RE A S LT GER (Mode-Switch) - i 7 55 /ARG EPINEH -

(7). PAYE A% % Ry 538 8 B¢ 7 38 8 iy H (P A VO #h e Ry (i Bill) - 448028 18 1] 73 ol B 5T — 41 T A2 =AY PWM 5 082
(Flashing) s B g YRR (Ascend/Descend) © f&RE 7 7] 73 Hil E #110%~100% R [EH & [ - A [EHY S
JEaE v] LELEDEE AN EHYE B L - MEER S i %A 1280811 » T LIELEDZE AL M HH BRI SR -

(8). LA N —4H NIRRT Z 8 (+-1% 3R757) - QLRI SR 2 I -

(9). T AHNE E ABEIE © OCEEEER)

(a). F—1 A aT 43 F#EE4E Edge/Level, Hold/Unhold, Retrigger/Irretrigger “R [ #EZE T4 & -

(b). {T-— A BT 43 RI[38§% CDS+300K (Strong) &; CDS+360K (Weak) + CDS - 300K (Strong) = 360K (Weak)
HY NI EEE - Floating - & &M fs 1.5V (—FHEM) &1 Ky Strong » B F53.0V (WFHEEM) &l
Weak - 3%)1 & Strong i FH 7730V & A #e A A B » i R KHYFEER 5 [iiWeak fE FHAE 1.0V & A
JyERPH{E/Z10MERYY - 23T Floating » 75 5 &84 2R fi ¢ - (CDS+300K = CDS+360K #EIH: EH i T
F o ICEL A 300K = 360K Ay FHIEERH 5 1 1 S BHNE - ICER A 200K+300K o 40K+360K fif
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TN 49 120KQ 5 36KQ) - CDSHEEE © #4745 T + ICPYi 2y Floating : T &4 AR - 1CPY
¥ 5 200KQ (1.5V) 5 40K (3V) By NHIZERH © )
(C). {T—1f AT 57 Bl EDebouncer s : Long — 10ms 48— fkiZg(di fl ; Short — 50us 44 8Bk RaREfH A -
(d). OKY# A Bl %75 32(E SentencefJOne-Key Sequential 5 Random [J:4€ » {F One-Key Sequential %
;] 358 fE S entence I RE B 1 e il 3% 14 fe: 45 Reset -
(e). FATOKY i AFI FTEI2 5547 Toggle On/Off e (1™ 8% > FEHg - 2™ M55 > ik - ... -
NEOEE R A BT ESENEF A OKY > 101 > 102 -

(20). FrAHYER S RIEA LA 3 Tl B8 - LR EEE)
(a). Large Sink Current Output CAJEEE il ) © i AIFELEDZIVDD - (lo=60mA @Vout=3.5V)
(b). Constant Sink Current Output (G i) © #ithIELEDEIVout - #h BB ILEE S - F &R
Vout N[BT 2% |LEDRE - (Iol=20mA/30mA @Vout=2.7V/3.0V/3.3V/3.5V)
(c). Drive Current Output (57 F#a ) : #i L HIEELEDZEIGND © (Ioh=10mA @Vout=3.5V)
(11). iy L A ] 7 e i B R [RIAY BRI © G ER2BE )
(a). Large Sink Current (KJEEER) © FEt4fE N EEmH EER 100%, 83%, 50%, 33% -
(b). Constant Sink Current (FE#EE) © FELATER HEi#gH 87 100%, 83%, 50%, 33% -

(c). Drive Current JUEER) : A —fEER 100% -

(12). Rk ThAE BT "fE=(U)#R” (Mode-Switch) @ A RTETHAER = » A] {5 103 A K & {F 15 D) #2 5 B (Mode-
Switch) » #{—(103->GND) i = —(103->VDD) HYFfTA i AU RS (f SR A EE ) HAEHIE] - {EZ1/0D)
RERIPIRE NS T PIARTE » FEFR— A T AYIRRE T - OKY % HAE 77 e E 16(E P& 4H (Sentence)

S JEE 0103 #E A Floating Input LU E A —FEH 1 A R IFAE °

(13). FriR DI REBEIH " LE K" (Power-On-Play, POP) @ 8 — L8 17 BIHE it — 2" 86 1 e PA K& 4" (POP
Sentence) ECEEFEIOKYRYFTA P — - fildstsi={[&%E & Edge / Unhold / Retrigger - #15POP%S
% Power-On-Loop (POL) Zhat » RIl FEEEEIRE * LERAMPIE4H” (POP Sentence) SR/ IEERIE T
OKYHIFT A PIREAH - EEIHAM I A giE 1L - & KMy i ;- ERERE L EME IR e
fE e EHIPTRESH - A1IRPOP4E &Mode-Switchigt » AIlE A D% & e T BB -

(14). FPATHRE BETH "FOAE S5 ER IR (Edge-Loop) © & OKY 2§ — st » MBSttt e E nPIEsHE — a1
BB - A4S G One-Key Sequential THAE » FHIUEHZIEHE - GIEEREERCT —(EPIELH - 4145 S Loop
On/Off ThaE » Ffldazize - PIEEZ I » HIEEATERRE T —EPIE4H - R4S Loop-End 1
HE > MEREIOKY i & —(EPDE 4HI AUl s 2 1 8 - PO &= 1k » U@ Aa 255 — (BRI 4H i TIEER
FBIT - AR5 Level-Stop TIE » ERBIROKYIEAE AT - FragErbiwE szt - PO EE L - R
BEE T —EPTE AT TIEER R -

X )& - Toggle On/Off, Loop On/Off, Loop-End 77 Level-Stop & /0fE 1= 1/ 155 » 7 7 Loop-End 77 Level-
Stop HJ/FHFEFIES) + BERF 1L DIEE N REZEFRER — -

(15). FifRDhRe B RAGEIEF BRI (Level-Sequential) © & OKY 25 g 3 12 Fr 41 - ERFHREIOKY
Frfa P - —EIEERIENRL (S1, S2, S8, S1, S2, S3.....) - f ks AIPIE I Rl1{5 1F(Hold mode)sici
e AR 4 1% 45 1R (Unhold mode) - Pz 2 i AIRE RO T —[EPIEH - MR MK P TEER TR - 1R&S &
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Edge-LoopThft > OKYIZ i Hifilsd k(N FHIEFEIZE) > GIKFREOKYRTTEENPIG - —E Rk > 5
RfgssZ Az > G AIRERCT —(EPTERE - MR 2RI fEER - AR&S S Edge-Loop FlI Loop On/Off I
RE > PR - PO G - BB ARERCT —EPIEE - AMRIIRRFIEER TR -

(16). FFRLIREBEIE "B A B (Pause-Resume) - fEREXOKYIVETREAINT - & OKY{Z ik —#iflst - HIPIKE
HEE B - IEFLED 2 - ICEHE AREHRIRRE(Sleep Mode) - FFREEETIER /)N(0.05uA) » FZflEOKY
Al i Z FiPIE sHE S0y T IR R - &L LTheERs - FrAmyis (LDIRE &N &2 A /EM - 4140 © Toggle
On/Off, Loop On/Off, Loop-End #1 Level-Stop (£ 1FIhEE -

X )FE - Pause-Resume 7 gERILE 17 11 D)BE [FF A7 1F
(17). FePRThRE I "MEsiE3s” (Noise-Trigger) © & EEFEILTHAER - OKY#HEEE Ky Edge/Unhold Thit » JEFIRGER

HFOKY iy AfEPCBHYLayoutfi sl AV E A LR - & IME AR FERHZE £ > FF RS RUERY R B AR 2 A
i AGHEE » OKYHMERRRZZ A 5 L FVDDEUGNDR » (FLIhREH LN EFF KA R 4RV IE )
(18). FpHlfiE = hEE(Serial-Trigger) : 1£ Edge/Unhold/Retrigger fg#i% =T - {#FOKYHY One-Key Sequential

F1 Reset IHgE » A iE M55 Debouncelifii] fsShort Debounce » 72550 7] LUK FH ML 51 3R 5% By A S 2]
OKY HVFfiE SentencefE iy » #H FEHCH/MTMCUSRIZE] -

(19). Boost FHEALRES - HtH{EEEE 2.7V / 3.0V / 3.3V / 3.5V (+/- 3% FR7E) » iyt BE ER R AT BRI S e losy -
(20). [FIsbaa HBHUSCR B 5 90% -

(21). P97 500KHzZ [E]7E A SRR AL THERGRES -

(22). i 28 | 08 1 EER CREETIRE -

(23). WZEUVLO » {Kjj42.8V ICH TMF » FRHHREMRE - OLEEERE)
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1. GENERAL DESCRIPTION

The NY1C series are built-in boost circuit LED Control and Drive IC. The minimum operating voltage of NY1C
series are down to 1.0V and the output voltage is available at 2.7V / 3.0V / 3.3V / 3.5V. User can select different
output voltages (Mask option) according to different applications. NY1C series have built-in protection: Over
Current / Over Temperature / Over Voltage. Under certain conditions, the maximum conversion efficiency is
more than 90%. Through the accurate internal oscillation of built-in Rosc, an external Rosc is not required.
Each output can provide different kinds of current output cooperating with software current control to drive
different brightness LED, and optional constant current is also provided to protect LED, thus it's not necessary
to add the external current-limit resistor. The LED pattern consists of programmable square waveform, oblique
and curve, user can compose varied pattern and then the customized LED data can be programmed into ROM
by changing one code mask during fabrication. Besides, the interactive software developing tool of “Q-Light” is

user-friendly and quick for programming.

2. FEATURES
(1). Wide operating voltage: 1.0V ~ 4.2V.
(2). Standby current is less than 1uA.

(3). The I/O counts and maximum ROM size are as following.

P/N NY1CO07A
/0 4*/0, 3*O
ROM 1A40H

(4). NY1COO07A has 7 I/0 pins: OKY, 101, 102 and 103 can be either input or output pin. The 04, O5 and O6

can only be output pin. When 103 is set as input, it's Mode-Switch function only. (Mask option)

(5). The total LED pattern can be partitioned up to maximum 32 LED Sections. Each LED Section length is
flexible. The LED Section data length must be the multiple of 40H (Hex). The time unit of each LED sample
can be 1/128 sec or 1/16 sec. Cooperating with time extension option of x1, x2, x4 and x8, there are total 7

options selectable. (1/128, 1/64, 1/32, 1/16, 1/8, 1/4, 1/2 sec)

(6). For NY1CO07A, maximum 512 LED Steps are available for 32 LED Sentences. OKY, 101 and 102 input
can assign 32, 1 and 1 Sentences independently. Each Step can specify one LED Section and
enable/disable OKY, 101, 102, 103, 04, O5 and O6 output option if IOx is set as output.

2¢ Note: When 103 is set as input, it can only be Mode-Switch function and can’t be assigned a LED Section.
(7). There are maximum 5 or 7 channels of LED. Each channel can be assigned one set of programmable
PWM square waveform (Flashing) and/or fade-in/fade-out oblique (Ascend/Descend). Every PWM square

waveform can be set as different level of 0%~100% amplitude to control the LED brightness, and every

oblique has maximum 128 levels variation to generate fade-in or fade-out effect.

(8). Only build in an accurate internal oscillator of +/- 1% tolerance, no external R oscillator.

6 Ver 1.1 2018/05/23



‘\\' Nyquest NY1C Series

(9). 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+300K (Strong) or CDS+360K (Weak), CDS, 300K (Strong) or 360K (Weak)
pull-low resistor, or Floating type. It is recommended to select Strong / Weak at 1.5V (one battery) /

3.0V (two batteries). Please note using Strong option at 3.0V will have more input current to cause

greater power consumption; and the Weak option can’t be used at 1.0V because the resistance is about

10M ohms that will cause false trigger. (CDS+300K or CDS+360K option: Only 300KQ or 360KQ pull-low

resistance at key-pressed, and 200KQ+300KQ or 40KQ+360KQ in parallel pull-low resistance around
120KQ or 36KQ at key-released. CDS option: Floating at key-pressed, and 200KQ (1.5V) or 40KQ (3V)
pull-low resistance at key-released.)

(c). Each input can select Debounce time: Long debounce of 10ms for push-button. Short debounce of
50us for fast switch.

(d). Only OKY input can select One-Key Sequential or Random for maximum 32 Sentences independently.
At One-Key Sequential, the Reset function of playing Sentence sequence can be enabled or disabled
when other keys are triggered.

(e). Only OKY input can select Toggle On/Off function (1% Trigger > play, 2" trigger = stop, ......).
2 Note: Input priority is OKY > 101 > 102.

(10). There are 3 kinds of output option for all output pins. (Mask option)
(a). Large Sink Current output; Output is connected a LED with VDD. (loi=60mA @Vout=3.5V)
(b). Constant Sink Current output: Output is connected a LED with Vout. The output current is constant
and LED brightness is uniform. (Iol=20mA/30mA @Vout=2.7V/3.0V/3.3V/3.5V)
(c). Drive Current output: Output is connected a LED with GND. (loh=10mA @Vout=3.5V)

(11). There are different current options for each output pin. (Mask option)
(a). Large Sink Current: 4 kinds of sink current output, 100%, 83%, 50%, 33%.
(b). Constant Sink Current: 4 kinds of constant sink current output, 100%, 83%, 50% and 33%.

(c). Drive Current: only one kind of drive current output, 100%.

(12). “Mode-Switch” special function: There are two kinds of functional modes that can be switched by 103 input
(Mode-Switch). For Mode-1 (I03 > GND) and Mode-2 (I103->VDD), the output type (output option and
output current) of I/O setting is the same, but I/O function and LED pattern can be different. At Mode-1 and

Mode-2, the OKY can specify maximum 16 sentences respectively.

2% Note: 103 is suggested to set as Floating Input to avoid an input current occurred.

(13). “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 (POL) 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. To cooperate

with Mode-Switch function, the POP Sentence will be played first when mode is switched.

7 Ver 1.1 2018/05/23
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(14).

(15).

(16).

(17).

(18).

(19).
(20).
(21).

(22).

(23).

“Edge-Loop” special function: When OKY 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, and play the first sentence in loop
once key is triggered again. To cooperate with Level-Stop function, stop playing if key is held for 2
seconds when playing the sentence of OKY, and play the next sentence in loop once key is triggered
again.

¢ Note: Toggle On/Of, Loop On/Off, Loop-End and Level-Stop cannot be optioned together, except Loop-

End and Level-Stop. Only one kind of stop function can be selected.

“Level-Sequential” special function: When OKY is triggered and held, playing the assigned sentences
sequentially in loop (S1, S2, S3, S1, S2, S3...), after key is released, stop playing at Hold mode or
playback the sentence at Unhold mode. Holding key again to play the next sentences sequentially in loop
as usual. To cooperate with Edge-Loop function, playing the assigned sentences sequentially in loop
when OKY is triggered and not held. Trigger once more to play the next sentences sequentially in loop as
usual. To cooperate with both Edge-Loop and Loop On/Off function, stop playing if triggered once more,

and play the next sentences sequentially in loop once key is triggered again.

“Pause-Resume” special function: At playing OKY sentence, when key is triggered, the sentence will
pause, 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 OKY again, the sentence will resume and play sentence from the pause
point. While using this function, all STOP function will be disabled, such as Toggle On/Off, Loop On/Off,
Loop-End and Level-Stop.

¢ Note: Pause-Resume function cannot co-exist with other stop function.

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

It's popular in electric lighter or mobile antenna application.

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

playback the specific Sentence of OKY. Usually it cooperates with an external MCU.
Boost circuit, the output voltage is available at 2.7V / 3.0V / 3.3V / 3.5V. (+/- 3% tolerance)
Up to 90% Efficiency.

500KHz fixed switching frequency.

Built-in protection: Over Current, Over Voltage, Over Temperature.

Built-in UVLO. (Less than 2.8V, IC does not work for Li battery protection, Mask option)
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3. BLOCK DIAGRAM

OKY VDD
o] & [ T [ o fas
E’O ¥ CIRCUIT OE4
«—0 R |+———| PWMPULSE o——

103 E —— | GENERATOR
+—()
‘io 5 ! OUTPUT
B e A ROM BUFFER

06 C ]«

] |
LVR (IENEL ST'ETC;; . GE,T\: gﬁm — EXTTEmr:JEmN
4. PAD DESCRIPTION
Pad Name Pad No. ATTR. Description

GND1~4 1~-3,13 Power Negative power.
SW1~3 4~6 I Switch pin. Connect an inductor between SW and VDD.
VouT1~4 7~10 (0] Boost output.

OKY 11 le] Input or output pin. To be input, active high.
101 12 le] Input or output pin. To be input, active high.
102 14 le] Input or output pin. To be input, active high.
103 15 le] Input or output pin. To be input, it's Mode-Switch function.
04 16 (0] Output pin.

05 17 (0] Output pin.
06 18 (0] Output pin.

VDD 19 Power Positive power.

5. DEVELOPMENT, DEMONSTRATION

User can use “Q-Light* software tool to develop the desired functions. After finishing the code programming,

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

operation, user can download the “.bin” file into NY1_FDB flash demo board to demonstrate the NY1C 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-Light” user manual.

2Mb Flash Demo board

NY1_FDB-02 (No Boost function)

Max. demo body

NY1COO07A
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6. ABSOLUTE MAXIMUM RATING
Symbol Rating Unit
VDD~GND -0.5~+46.0 Y
Vin GND-0.3 < Vin < VDD+0.3 \Y
Top (operating) -0~ +70 °C
Tst (storage) -55 ~ +150 °C

7. DC CHARACTERISTICS

(Inductor=4.7uH. Ta=25°C, unless otherwise specified)

Symbol Parameter Min.| Typ. |Max.| Unit Condition
VDD Operating voltage 0.9 42 | V VDD < Vout + 0.7V
Vout Output voltage range 2.6 36 | V 2.7V 1 3.0V / 3.3V / 3.5V options
Fosc Switching Frequency 500 --- | KHz
Dmax Maximum duty 88 --- %
Roson_p PMOS switch on resistance 0.45 --- Q Vout = 3.5V, Isw = 500mA
Rpson_n NMOS switch on resistance -- | 0.35 Q Vout = 3.5V, Isw = 500mA
lop Operating current 2.3 -—- | mA VDD = 1.5V, Vout = 3.5V
Isb Standby current 0.5 1 uA
lout Total output current 150 -~ | mA VDD = 1.1V~4.2V, Vout = 3.5V
0.5 - | UA VDD =1V
Strong
(300K ohms pull low | --- 5 - | UA VDD = 1.5V
_ @voo=15V) " 1 a7 | | ua VDD = 3.0V
lih Input current Von = 1V (Fal : "
Weak 0.1 - | UA DD = (False trigger happen)
(360K ohms pull low | --- 0.9 - | UA VDD = 1.5V
@veo=30V) 1 g3 | | ua VDD = 3.0V
loh Output drive current 10 --- | mA | VDD = 1.5V, Vout = 3.5V, Voh = 2.5V
Output large sink current (100%) 60 - | mA
lol - VDD = 1.5V, Vout = 3.5V, Vol = 1V
Output constant sink cut (100%) -—- [200r30| --- | mA
Vuvlo Under voltage lockout 2.8 \% UVLO enabled
locp Over current protection 1.2 A Vout = 3.5V
Vovp Over voltage protection 5.6 \%
Ttsd Thermal shutdown 140 - | °C )
- Junction temperature
Ttsdh Thermal shutdown hysteresis 30 - | °C
66 % |VbD=1.1V, lout=150mA @ Vout=3.5V
Eff. Boost efficiency 83 --- % |VDD=1.5V, lout=150mA @ Vout=3.5V
92 % |VDD=2.4V, lout=150mA @ Vout=3.5V
10 Ver 1.1 2018/05/23
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8. AC CHARACTERISTICS

Output Current (mA)

Vout =3.0V
Efficiency vs. Output Current
100%
90%
<
S g%
g 2.4V
[=
k] —=-1.8V
& 0
& 70% —=—1.5V
——12V
0% ——11V
50%
0.1 1 10 100 1000
Output Current (mA)
Vout=3.5V
Efficiency vs. Output Current
100%
90%
<
S gow
g ——2.4V
c
.g —m—1.8V
E 70% 7 A —=— 15V
/ ——1.2V
0% | ——1.1V
50%
0.1 1 10 100 1000
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9. TIMING DIAGRAM

(1) Debounce Time

(a). Trigger while not playing LED

Input E—

LED Play E—
—> L’ Debounce

% Debounce time is configured by Long debounce = 10ms, Short debounce = 50us

(b). Trigger While playing LED

Input

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

Debounce —| <

(2) Input Priority

OKY

101

102

LED Play —_— OKY Sentence

% Priority: OKY > 101 > 102 > POP (Power-On-Play)
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(3) Basic Operation

(a). Edge mode, Edge trigger

Input

LED Play

(b). Edge mode, Level trigger

Input

(c). Level mode, Edge trigger

Input

LED Play —X

LED Play

(d). Level mode, Level trigger

Input

LED Play

(e). Retrigger mode

Input

LED Play

(f). Irretrigger mode

Input

LED Play

(9)- Retrigger mode, first key priority

OKY

101

LED Play

OKY Sentence

[

I

K 101 Sentence )p——

OKY Sentence >——
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(4) Advanced Operation

(a). Different Input Reload ( OKY is in Sequential mode )

(a-1) OKY (E/U/R) = S1 S2 S3 S4, IO1(E/U/R) = S5 (S1 means Sentence 1)

OKY _—
]
101
LED Play S1 S5 S2
(a-2) OKY (E/U/R) = S1 S2 S3 S4, 101 (L/x/x) = S5
OKY L | L
101 b -
Not active *
LED Play S1 S2
*1: If you press 101 during OKY LED playing, at the moment of S1 end, the trigger mode follows OKY
(a-3) OKY (E/U/) = S1 S2 S3 S4, 101 (E/x/X) = S5
OKY | L
101 b
Not active
LED Play S1 S2
.
OKY LI~ Not active™
I I
101 \ Not active
LED Play S1
*2: Because |01 signal is still high, in the same time IC can'’t accept the OKY Edge signal.
(a-4) OKY (E/U/N) = S1 S2 S3 S4, 101 (L/x/x) = S5
OKY ] .
101 \
Not active
LED Play S1 S2
(a-5) OKY (L/U/x) = S1 S2 S3 S4, 101 (E/x/x) = S5
OKY | ‘
101 l N 101 active
LED Play si X st S5 s2

% Inthe time of Sentence end: When S1 end, the trigger mode follows OKY (L/U/x). When S5 end, it follows 101 (E/x/X).

% Once S5 is played (just leave S1 ending), the trigger mode follows 101 (E/x/x) immediately.
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(a-6) OKY (L/U/x) = S1 S2 S3 S4, 101 (L/U/l) =S5

oy N I N I
| \ X | No dgbounce happen (not S2) 3
101
Load OKY 101 active
LED Play — s1 >< s1 s1 S5 S1

%% Reload key priority: OKY > 101

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

(a-7) OKY (L/U/x) = S1 S2 S3 S4, 101 (L/U/x) =S5
I B T R
OKY X \
\ |

ot No debounce happen ™ S(;quential start (not S2) ™

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

Sequential number become “2”.

(b). Random Function
(b-1) OKY (L/U/N) =S1 S2 S3 S4, 101 (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”.

Debounce time Key released time Key released time Key released time
OKY
l l
101 | |
LED 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) OKY (L/U/R) =S1 S2 S3 S4, 101 (L/U/R) =S5

I -

OKY

101

LED Play ——— Sx >< Sx s5 ><55 Sy >< Sy >—
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(c). Toggle On/Off Function

(c-1) OKY (E/U/R) =S1 S2 S3 S4, 101 (E/U/R) =S5 (OKY is Sequential mode without Reset)

OKY 1 —l —I—[—\_
101 _l

LED Play — S1 S5 A S2 > ) S3 ‘

(c-2) OKY (E/U/R) =S1 S2 S3 S4, 101 (E/U/R) =S5  (OKY is Sequential mode with Reset)
] 1 ] [

\ Restart the Sequential sequence.
101

]
LEDPlay — s1 S5 - st O>— s2 ——

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

OKY

(d). External Feedback Function (101 is output and connected to OKY input )

OKY (E/U/) = S1 S2 S3 S4, 101= Sink Mode (When not playing LED, 101 is high, i.e. Busy_Low.)

VDD —

|
OKY —|| «— = Debounce time

101 output

Combined OKY Input

LED Play —X S1

VDD —
OKY

101 output

Combined OKY Input [ I

LED Play ] S1 S2 S3 >’ S4 S1

% 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). Mode-Switch Function
If I03 is set as Mode-Switch input, IO3->GND is for Mode-1 and 103->VDD is for Mode-2.
(e-1) OKY (E/U/R) = S1 S2 S3 (Mode-1) & S17 S18 (Mode-2)

OKY S
103

LED Play — ( s17 ) ST

OKY I 1 [
103

LEDPlay ———K s1 s2 >— s3 E s18 ( s1 )p————

(e-2) OKY (E/U/R) = S1 S2 S3 (Mode-1) & S17 S18 (Mode-2), POP (E/U/R) =S5

VDD
OKY
103
lepPlay —K 5 s1 >— s2 S5 s17 K s1s >—\E>—

(f). 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 LED immediately and play

the interrupted trigger's LED. POP can cooperate with Power-On-Loop function to play POP Sentence in loop.

(f-1) OKY (E/U/l) = S1 S2 S3, POP (E/U/R) =OKY

VDD —

OKY input

LED Play — ¥ s >< s2 Ys3 s1 s2 > s3

(f-2) OKY (E/U/) = S1 S2 S3, POP (E/U/R) =S4, Power-On-Loop (POL) is enabled.

VDD E—

[ 1

OKY input

o —K X E XK a > >
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(9). Edge-Loop Function
(g-1) OKY (E/U/R) = S1 S2 S3

] [ ] 1

OKY

LED Play -} S1 ><Sl S2 >< S2 ><52 S3 >< S3 >< S3 ><S3 S1

(g-2) OKY (E/U/R) = S1

OKY ] 1 ]

LED Play - 1 S1 ><Sl S1 >< S1 ><Sl S1 >< S1 >< S1 >< S1 ><Sl

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

OKY | |

LED Play — S1 S1 S2 S2 S3 >< S3 ><S3

(g-4) OKY (E/U/R) = S1 S2 S3, Loop-End is enabled.

OKY [ I I [ 1 1

LED Play — S1 ><Sl S2 ><52 S3 >< S3 ><S3 S1 S1

(g-5) OKY (E/U/R) = S1 S2 S3, Level-Stop is enabled.

oy L] L ]

«— Hold 2 sec —»|

. ™
Rising Edge Falling Edge

LED Play -} S1 >< S1 S2 >< S2 >< S2 ><82 S3 ><S3 S1 >@-

(h). Level-Sequential Function

(h-1) OKY (L/U/R) = S1 S2 S3

OKY L

LED Play —E— S2 >< S3 >< S1 ><52 S3 >< S1 >< S2 >—

(h-2) OKY (L/H/x) = S1 S2 S3

OKY

LED Play S1 S2 >< S3 >< S1 >< S2 S3 S1
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(i). “Edge-Loop + Level-Sequential” Function

(i-1) OKY (X/U/R) = S1 S2 S3

OKY

1

[

LED Play

S1 ><52

53><Sl

=

S3><Sl><52><53><$1

(i-2) OKY (x/U/R) = S1 S2 S3, Loop On/Off is enabled.

OKY | |

LED Play S1 S2 S3 S1 S2 >< S3 >< S1lp——————
(i-3) OKY (x/U/R) = S1 S2 S3, Loop-End is enabled.

OKY [ ] [ [ 1 [ ]

LED Play S1 >< S2 S3 >7 S1 >< S2 >< S3 >— S1 S2
(i-4) OKY (x/U/R) = S1 S2 S3, Level-Stop is enabled.

OKY ~ | " «— Hold 2 sec —» |

Rising Edge Falling Edge
LED Play S1 >< S2 S3 >< S1 >< S2 ><S3 S1 >< S2 S3 ><§1

(). Pause-Resume Function

(-1) OKY (L/U/R) = S1 S2 S3, Level-Sequential is enabled.

OKY __l—
LEDPlay ———— E— S2 >< s3 >< s1 >< s2 s2 s3
(-2) OKY (x/U/R) = S1 S2 S3, “Edge-Loop + Level-Sequential” is enabled.
OKY ] [ 1 [ 1 [ 1 [ 1
LED Play S1 S2 S2 S1 S1 S2
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(k) Serial-Trigger Function (All inputs must be set as short debounce)

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

OKY Serial signal ”—ﬂ—ﬂ—l—
3 pulses 1jquise 4 pulses
101 Reset signal Al 1 1
100us
LED Play S3 s1 sS4

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

low pulse width 200us.

s¢ 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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10. APPLICATION

(1) POP with 7 LEDs (3*Sink and 4*Drive)

[ 1 I -

oo Vouti-s aTFT Vors 101 |——4——
+—p—oky | =

an = 102 —4¢——
—p— 01 an o3 e

o 103 —P—— —- —H—
—H— 102 g o o OKY -

04 —p— o4 —¢—
ax SWA-3 e

SW1~3 05 B 05 —4—
4.7TuH ~x 4. 7uH =,

VDD 06 —p——1 VDD 06 ——j¢——1

+ GMND + —T- GMND £

__|_ T 4.7uF — T 4 TuF 4. 7uF T

(3) 2 Alone triggers with 5 LEDs (Sink)

(2) 1 Alone trigger with 6 LEDs (Sink)

(4) 1 Alone trigger and Mode Switch with 5

LEDs (Sink)
VouTi-a Vouttes 101 _ﬁ_
- am OKY - 5 o OKY -
102 — fg— 102 —f—4
"% IO R
=% |01 03 ——— CA 03
-, % B -,
0t —f¢— 04 —f¢——1
", "%,
SW1~3 05 1< ! — SW1~3 05 1< |
4.7uH e 4.7uH S
VDD 06 —4¢—1 VDD 06 —j4—
I l GND Ll l GMD
— T 4.7uF 4TUFT = ‘|’4.?uF 4.7uF T
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11. DIE PAD DIAGRAM

11.1 NY1COO7A

ROM

06
05
VDD 04
103
102

GND1 SW1 Vourt | 7 GND4
101 |12
GND2 SwW2 Vourz .
OKY
GND3 |E| SW3 Vouta

VouTs
12. PACKAGE DIMENSION

[e][=][+]

12.1 8-Pin Plastic SOP (150 mil)

A INCHES MILLIMETERS
I:I I:I I:I I:I MIN [ TYP | MAX | MIN | TYP [ MAX
* A [0.183 - 0.202| 465 - 5.13
B P B 10144 (0.150(0.163| 366 | 3.81 | 4.14
F Q i C 10.068 - 0074 1.35 - 1.88
D (0.010 - 0.020| 025 - 0.51
D G F [0.015 - 0.035| 0.38 - 0.89

- el S G 0.050 BSC 127 BSC

|1 yC \\’_%__ \i J |ooo7| - |ootwo|ots| - |o2s
T-S.EATING PLAN K .' 'J Rjﬂ K [0.005] - [0.010] 013 - 0.25
L [0.189 - 0.205| 4.80 - 5.21

M - - a° - - g°
Note: For 8-pin SOP IC, 100 units per tube. P|0-228] - [024M|579] - |80
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13. ORDERING INFORMATION

P/N Shipping Type Remarks
NY1CO07A Die
NY1CO007AS8-xxx SOP-8 Standard code, Width 150 mil
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