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1. GENERAL DESCRIPTION

The NY1AxxxB series are single-chip LED Control and Drive synthesizing CMOS IC. There are 2 bodies:
NY1A003B and NY1A103B. 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: 1.6V ~ 6.4V.

(2). There are 2 bodies. The I/O counts and maximum ROM size are as following.

P/N NY1A003B NY1A103B
110 1*/0, 2*O 1*1/0, 2*O
ROM DCOH 1B80OH

(3). NYLAX03B has 3 I/O pins: TG can be either input or output pin. The O1 and O2 can only be output pin.
(Mask option)

(4). The total LED pattern can be partitioned up to maximum 8 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)

(5). For NY1Ax03B, maximum 64 LED Steps are available for 1 LED Sentences. TG input can assign this
Sentences independently. Each Step can specify one LED Section and enable/disable TG, O1 and O2
output option if TG is set as output.

(6). There are maximum 3 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

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

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

(8). TG Input option for input pin. (Mask option)
(a). TG input can select Edge/Level, Hold/Unhold and Retrigger/Irretrigger trigger modes.
(b). TG input can select CDS+1.5M, CDS, 1.5M pull-low resistor or Floating type.
(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.)
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(c). TG input can select Debounce time: Long debounce of 10ms for push-button. Short debounce of 50us

for fast switch.

: input can select Toggle On unction rigger > play, 2™ trigger = stop, ......).
d). TGi lect Toggle On/Off f i 1% Tri > play, 2™ tri >

(9). 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=57mA/75mA @VDD=3V/4.5V)
(b). 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. There are two options of 20mA and 30mA for
constant current.

(c). Drive Current output: Output is connected a LED with GND. (loh=10mA/15mA @VDD=3V/4.5V)

(10). 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%.

(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 (POL) function, the POP
Sentence will be played in loop until TG key-trigger happened. When TG key is triggered, it stops playing
the POP Sentence and immediately plays the TG sentence.

¢ Note: POP Sentence is same as TG Sentence.
(12).“Edge-Loop” special function: When TG is triggered, playing the sentence in loop. To cooperate with Loop

On/Off function, stop playing if triggered once more, and play the sentence in loop once key is triggered

again.
2% Note: Loop On/Off and Toggle On/Off cannot be optioned together.

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

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

(14). Low-Voltage-Reset (LVR) option. When voltage is lower than 1.5V, IC will reset by itself. (Mask Option)

(For details of the above functions, please refer to Q-Light user manual, or contact Nyguest or her agents.)
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3. BLOCK DIAGRAM
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L < * y | OUTPUT
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| > ROM
c <
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INT.CLOCK | L | TIMING TIME
LVR GENETATOR » | GENERATOR |<— | EXTENSION
4. PAD DESCRIPTION
Pad Name | Pad No. ATTR. Description
VDD 1 Power Positive power.
TG 2 le] Input or output pin. To be input, active high.
o1 3 (0] Output pin.
02 4 (0] Output pin.
GND 5 Power Negative 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 NY1A 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

Max. demo body

NY1A103B

6. ABSOLUTE MAXIMUM RATING

Symbol Rating Unit
VDD~GND -0.5~+7.0 \Y,
Vin GND-0.3 < Vin < VDD+0.3 \Y,
Vout GND < Vout < VDD \%
Top (operating) -0~ +70 °C
Tst (storage) -55 ~ +150 °C
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7. DC CHARACTERISTICS

Symbol Parameter Min. | Typ. | Max. | Unit Condition
VDD Operating voltage 1.6 3.0 6.4 \%
Isb Standby current, VDD=3V/4.5V 0.5 1 UuA
) VDD=3V 0.2 No loading
lop Operating current mA
VDD=4.5V 0.5
i Input current 2 UA VDD=3V
(2.5M ohms pull-low) 6 VDD=4.5V
. -10 VDD=3V, Voh=2.0V
loh Output drive current mA
-15 VDD=4.5V, Voh=3.5V
i 57 VDD=3V, VoI=1.0V
Output large sink current mA
75 VDD=4.5V, Vol=1.0V
Output constant sink current 20 VDD=3V, VoI=1.0V
lol . mA
(20mA option) 21 VDD=4.5V, Vol=1.0V
Output constant sink current 28 VDD=3V, Vol=1.0V
. mA
(30mA option) 30 VDD=4.5V, Vol=1.0V
Fosc(3.0v)-Fosc(2.4v
Frequency VDD=3V -0.5 ( ) ( )
- Fosc(3v)
AF/F deviation % Fosc(4.5v) Fosc(3.09)
by voltage dro = = :
y g P | VDD=4.5V 1 Fosc(4.5v)
Frequency lot deviation, o Fmax(3.0v)-Fmin(3.0v)
AFIF (VDD=3V) ! 1 & Fmax(3.0v)
Fosc Oscillation Frequency 420 524 560 | KHz VDD=1.6~6.4V
Voltage vs Frequency (LED=6.0Hz Flash @3V)
6.6
6.4 |
N 62| B
< 60 | o9 * + * ¢
£ 58 A
3 56
(0]
I 54 r
52
5.0
15 20 25 30 35 40 45 50 55 60 65 70
Voltage (V)

Voltage vs Freq. Deviation (LED=6.0Hz Flash @3V)

4%
3%
2%
1%
0%

-1%1
-2%
-3%
4% L

Freq. Deviation

Voltage (V)

70

Ver 1.2 2014/1/20



(\) Nyquest

8. TIMING DIAGRAM

NY1AxxxB Series

(1) Debounce Time

(a). Trigger while not playing LED

Input

LED Play R !

—> L’ Debounce

3 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

VDD

TG

LED Play

TG Sentence

3% Priority: TG > POP (Power-On-Play)

(3) Basic Operation
(a). Edge mode, Edge trigger

Input

LED Play

(b). Edge mode, Level trigger

Input
LED Play —X

(c). Level mode, Edge trigger

Input

LED Play
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(d). Level mode, Level trigger

Input

LED Play

(e). Retrigger mode

Input _l _l

LED Play

(f). Irretrigger mode

Input

LED Play

(4) Advanced Operation
(a). Toggle On/Off Function
TG (E/U/R) =S1

TG [ 1 I

LED Play D s1 s1 >— s1 —

(b). External Feedback Function ( O1 is output and connected to TG input)

TG (E/UN) = S1, O1= Sink Mode (When not playing LED, O1 is high, i.e. Busy_Low.)

VDD ]
TG |
—> | <+— = Debounce time
O1 output
Combined O1 Input I—,
LED Play — Y s
VDD 1
TG [
O1 output I I I I I
Combined O1 Input I [ ] I Il I l
LED Play — S1 S1 S1 S1 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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(c). Power-On-Play (POP) Function

The trigger mode of Power-On-Play is fixed as E/U/R, TG trigger-signal will stop POP’s LED immediately and play the

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

(c-1) TG (E/U/l) = S1, POP (E/UIR) = TG

VDD

TG input [ ] _l 1

LED Play — S1 S1 S1 — S1

(c-2) TG (E/UN) = S1, POP (E/U/R) = TG, Power-On-Loop (POL) is enabled.

VDD

TG input ] _l

LED Play — S1 >< S1 S1 } s1 — S1

(d). Edge-Loop Function

(d-1) TG (E/U/R) = S1

TG ] [ ]

LED Play . S1 ><Sl S1 >< S1 ><Sl S1 >< S1 >< S1 >< S1 ><Sl

(d-2) TG (E/U/R) = S, Loop On/Off is enabled.

TG [ I I [ [

LED Play I S1 S1 S1 S1 S1 >< S1 ><Sl
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9. APPLICATION

(1) POP with 3 LEDs (3*Sink)

\ Power Switch
>

VDD
w¥%

w¥

o1 —i4¢—

w¥

GND

(3) 1 Alone trigger with 2 LEDs (2*Drive)

VDD
£ L4
01 ——p——
—
—o0 o— TG
vy
02 —p—1
GND

6 —4¢—

(2) POP with 3 LEDs (3*Drive)

\T Power Switch

VDD

tlod
6 —Pp—

t Lol

or —pH——

tlad

02 —pl—

GND

(4) 1 Alone trigger with 2 LEDs (1*Sink, 1*Drive)

VDD
w¥%
o1
.
——o0 o0— TG
b o4
02 —P——
GND

* Please contact Nyquest or her agents for more application such as LED Lighting, LCD Backlight,

LED Torch or RGB Lighting.
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10. DIE PAD DIAGRAM

ROM

VDD TG o1 02 GND

* The IC substrate must be connected to GND or Floating.
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