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1. ikl

NY5Q Z51Ij i By 2 DIRE B i CMOSEE & & A i e iddedil s - USRI T 32888 NYS (NY5S+) 23l
PR &5y AN EPROMZ2#£1OTP IC (One Time Programmable) - $2{f43HiEHYEES MIdiS R INEE » SB35 SR
TR N E E EADPCMIEEE » xS R i 2 CD5/E44.1KHz » HEFREH 2 S %4 - fefh mifEs i
70T LB > —fEPWMi A1 —fEDACH ! - PWM = g & R RikEn - MCU (E FRISCH {5 <
ERE - HFAMRIES - IR T VBRSO FRE2~3EN - R EHE SEE MER PRI 5E R - aTPMRIT R DIAE =
PEFIRTEEAFEHTEM - FMHEREN+- 0.5%NIHESR » & o IAFRIMNIEZEHE - 26t 77115 = (Halt
mode) » R ATREETIEIFE © SH/MNETR g #IEZ(Slow mode) » ATLIFEERIIFE -

2. ThgE

o TIEEMT{EERE : 2.0V ~55V-

o 4-bit RISC }5fGH5 S EZENTRIEHIZS - HA43EFES -

o IHH14 (EOTPELEE » S AEHEEMIROMZ & £y 832Kx10-bit » F2=FIERHLHE—#EROM - ROMZE & - #h#
FI/ORIEATT -

IC Type Time* (sec)| ROM (bits) RAM (bits) 110 PWM-IO | Channel DAC
NY5Q019A 18.3 48K x 10 248 x 4 4 - 4 N
NY5Q020A 18.3 48K x 10 248 x 4 8 - 4 Y
NY5Q026A 25 64K x 10 248 x 4 4 - 4 Y
NY5Q039A 38.3 96K x 10 248 x 4 4 - 4 N
NY5Q040A 38.3 96K x 10 248 x 4 8 - 4 Y
NY5Q046A 45 112K x 10 248 x 4 12 8 4 Y
NY5QO060A 58.3 144K x 10 248 x 4 16 8 4 Y
NY5Q079A 78.3 192K x 10 248 x 4 4 - 4 N
NY5Q080A 78.3 192K x 10 248 x 4 12 8 4 Y
NY5Q092A 91.6 224K x10 248 x 4 16 8 4 Y
NY5Q159A 158.3 384K x 10 248 x 4 4 - 4 Y
NY5Q160A 158.3 384K x 10 248 x 4 12 8 4 Y
NY5Q172A 171.6 416K x 10 248 x 4 16 8 4 Y
NY5Q342A 345 832K x 10 248 x 4 20 8 4 Y

* B EFELL 6 KHz 4-bit ADPCM 515

248x4-bit RAM » B[R EHHFER -

IMHz = 2MHzf5 S - (A i DL 7R 2MHz)

TRt R (Slow mode) » WIFERINFE © (L& - A1 EEFHANIIFIAZHEAERA - 1A LTI ET)

fe AT ((Halt mode) -
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FaAEH I+ 0.5% MNIHZEZE -

PEHEBEAENL(LVR=1.8V) » BEFJ5HHEH(WDT) - I/O1E{irhAE(External Reset)

— & B A R R —4H B TIAYHE B (Stack) o N0 S TP ET A AT ARE AT -

% 20 FRSEIEATEE [ /O - AR /O ThAE & 7 i B - aa 2l

IRKLA Mg $2HE31KHZ~58KHZ AT BE A AT A MG AR ) - I 88458 oy B P/ R ST 4RATS -
%4 PWM-I0 73152 1 > 418 8-bit f#fT/E(12 10 LLLEHES) -

fEft4EERYEE S MIdiG BCENRE - 7] DURE S I i Ry SMIidlidi H -

R EH EADPCMEE S GRICH L - o] DA H R B AR B SRR (L BT e E -

HrEEE GRUERIA RS ADPCM = PCM » ADSR EiAJ# 256 [ Midi %% (Envelope) &5, -

—&112-bit PWMELEERGHG L - ATDUEBEBRSI Y\ SIS+ —4[12-bit DACKIRERGHI ! » AT DUSMIIBUR SRR
A TZE - (NY5Q019A, NY5Q039A, NY5Q079A ;47 DAC)

feft P& BEPWMdH, (Normal/ Large/ Ultra) - i tHishi & A Fe S MIIEE AR EOK -
P16 A 7 22 H(Volume Control) - FFYHEFT B fG ¥ S AR -

4% Quick-10 EGEEH] -

PR EE R0 (LVD) 7T AR B & A ARG - B0 B A TR E BB AR AR 8E -
FRALRE PRI DU ESR IS > DUIEROTP RS RT -

SCIEFFRAICP (In Circuit Programming) BESIIEE - AT (H% 7 S 4HSEPCBAISAH AT HET T e -
A2 1y Code BRI REI « (&'Security-Bit #EEETZ » EFHFHZTN )

et SRR - UG 2 PR FIRTERFRK -
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1. GENERAL DESCRIPTION

The NY5Q series IC is a powerful 4-bit micro-controller based sound processor with embedded OTP (One

Time Programmable) from New NY5 series (NY5+). There are 4 channels that are configured as speech or

MIDI, and all of them can be auto-played back simultaneously. By using the high fidelity ADPCM speech

synthesis algorithm, it can produce outstanding quality voices. Wide range sampling rate up to 44.1kHz and

different volume level are supported. It is also equipped two kinds of audio outputs with fine resolution,

including a current D/A converter and a PWM direct-drive. PWM mode also enhanced with noise-shaping

function. The RISC MCU architecture is very easy to program and control, various applications can be easily

implemented. There are 43 instructions, and most of them are executed in single cycle. Furthermore, in

addition to the HALT mode (sleep mode), it offers the SLOW mode to minimize power dissipation.

2. FEATURES

Wide operating voltage range: 2.0V to 5.5V.

4-bit RISC type micro-controller with 43 instructions.

There are 14 OTP bodies. 832Kx10-bit ROM is the maximum. Program and voice data share the same
ROM space. The voice duration, ROM size and I/O counts are shown below.

IC Type Time* (sec)| ROM (bits) RAM (bits) 110 PWM-IO | Channel DAC
NY5Q019A 18.3 48K x 10 248 x 4 4 - 4 N
NY5Q020A 18.3 48K x 10 248 x 4 8 - 4 Y
NY5Q026A 25 64K x 10 248 x 4 4 - 4 Y
NY5QO039A 38.3 96K x 10 248 x 4 4 - 4 N
NY5Q040A 38.3 96K x 10 248 x 4 8 - 4 Y
NY5QO046A 45 112K x 10 248 x 4 12 8 4 Y
NY5QO060A 58.3 144K x 10 248 x 4 16 8 4 Y
NY5QO079A 78.3 192K x 10 248 x 4 4 - 4 N
NY5QO080A 78.3 192K x 10 248 x 4 12 8 4 Y
NY5Q092A 91.6 224K x10 248 x 4 16 8 4 Y
NY5Q159A 158.3 384K x 10 248 x 4 4 - 4 Y
NY5Q160A 158.3 384K x 10 248 x 4 12 8 4 Y
NY5Q172A 171.6 416K x 10 248 x 4 16 8 4 Y
NY5Q342A 345 832K x 10 248 x 4 20 8 4 Y

* The voice duration is calculated at 6 KHz by 4-bit ADPCM algorithm.
o 248x4-bit RAM maximum, indirect RAM addressing mode is supported.
e 1MHz or 2MHz instruction frequency (2MHz is required for over 2-ch speech or MIDI).
e SLOW mode to operate at low power consumption.
5 Ver. 1.7 2025/07/17
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e HALT mode to save power.

e Built-in RC oscillation is accurate with +/- 0.5% frequency deviation.

e Low voltage reset (LVR=1.8V), watch-dog reset and 1/O port reset are all supported to protect the system.
e Single interrupt entrance with an independent stack, multiple interrupt sources.

e Up to 20 flexible Bi-direction 1/Os. Each I/O direction is independently controlled by individual register bit.

e Shared pins to provide IR carrier and external reset feature. (Mask option)

e Selection of IR carrier frequency and data high/low IR output is supported.

e Multiple groups of PWM-IO share a group of time, each channel has 8-bit resolution (over 1210 body only).

e NY5Q series are all 4 channels and can play simultaneously; each channel can be arbitrarily assigned as
speech or MIDI channel based on the product spec.

e New high fidelity ADPCM speech synthesis algorithm.

e New high fidelity mixed ADPCM or PCM speech synthesis algorithm and ADSR with 256-step envelope for
MIDI synthesis.

e High quality 12-bit D/A converter or 12-bit PWM driver. (No DAC for NYSQ019A, NY5QO039A, NY5QO079A)
e Support 3 levels Normal, Large, Ultra PWM current output.

e 16-level digital volume control for synthetic Speech/MIDI.

e Quick-10 control supported.

e Low Voltage Detector (LVD) is built-in for monitoring the status of power and protect malfunction if unstable
power is given.

e A unique fast writing mode is provided to speed up OTP writing time.
e A special ICP (In Circuit Programming) writing function is supported for user to fabricate PCBA in advance.
e Programmable code protection is provided. (When the Security-Bit is burnt down, data can’t be read.)

e Various shipping type for different application requirement.

6 Ver. 1.7 2025/07/17
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3. BLOCK DIAGRAM

VDD GND
o Q
LVR / LVD
ROM I Control
l Audio Synthesizer
4-bit MCU [
RAM |
[ .
Timer | Mixer
Clock
L | | wDT |
Generator
Control o PWM1/DAC
Audio Driver
10 Control — (DAC / PWM) ° PWM2
PWMIO
Q [e] [+] [«] [«]
PA PB PC PD PE
4. PAD DESCRIPTION
Pin ATTR. Description
VDD# Power Positive power
GND# Power Negative power
PWM1/DAC (0] PWM1 output or DAC output
PWM2 0] PWM2 output
PAO~3 110 Bit 0~3 for Port A
PB0~3 110 Bit 0~3 for Port B
PC0~3 110 Bit 0~3 for Port C
PD0~3 110 Bit 0~3 for Port D
PEO~3 110 Bit 0~3 for Port E

* (4 1/0) NY5SQO19A ~ NY5Q026A ~ NY5QO039A ~ NY5QO079A ~ NY5Q159A : PBO, PA1, PA2, PA3

* (8 1/0) NY5QO020A ~ NY5Q040A : PAO~3, PB0O~3

* (12 1/0) NY5Q046A, NY5Q080A, NY5Q160A : PAO~3, PB0~3, PD0~3

* (16 1/0) NY5QO060A, NY5Q092A, NY5Q172A : PAO~3, PBO~3, PC0~3, PD0~3

* (20 1/0) NY5Q342A : PAO~3, PB0O~3, PC0~3, PD0~3, PEO~3

*NY5Q019A, NY5Q026A, NY5Q039A, NY5Q079A, and NY5Q159A may option PBO as PAO.

*NY5Q019A, NY5QO039A, and NY5Q079A recognize input voltage high from 1/2 VDD, and others are 2/3 VDD.

* PA1 is recommand for clock signal input since PA1 built-in de-glitch function.
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5. MEMORY ORGANIZATION

There are maximum 832K words ROM, 248 nibbles of RAM and some dedicated system control register. The

registers are divided into normal system registers and 8 nibbles of Multi-function registers.

51 ROM
A large program/data/voice single ROM is provided, and its structure is shown below. The reserved region
contains system information and can't be utilized by users. The program page is limited by the
unconditional branch instruction: JMP and CALL. Because it can only handle 16-bit length address of

ROM, the program page size is 64K words.

Address ROM Map
0x000000 Reset Vector
0x00000F
0x000010 Interrupt Vector for TOF/QIO
0x000017
0x000018 Interrupt Vector for BT
0x00001E
0x00001F
Reserved

0x0009FF
0x000A00

Program & Data Space

Program Page 0

0xO0FFFF
0x010000

Program & Data Space

8 Ver. 1.7 2025/07/17
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5.2 RAM
NY5Q provide 248 nibbles RAM space. The address for RAM is 0x008~0x0FF. The first space from 0x08

to Ox3F is function RAM space, it only needs one-word instruction operation. And the second space from

0x040 to OxOFF is data RAM space; the related operation is two-word instruction.

In addition to the immediate addressing mode, the indexed addressing mode is also supported. The page
and address of the indexed RAM should be stored into RPT3 and RPT2 first, and users can read from or

write in the XMD memory register to realize the indexed RAM access.

Address RAM map
0x000
Memory Register
0x007
0x008
56 nibble Function RAM
O0x03F
0x040
192 nibble Function RAM
OxOFF
0x100
Reserved
0x1C7
0x1C8
System registers
0x1CF
0x1D0
Reserved
0x1DF
0x1EQ
System registers
Ox1EF
0x1FO0
Reserved
Ox1F3
Ox1F4
System registers
Ox1FF
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6.

CLOCK GENERATOR

The clock generator is a Ring oscillator, and users can only select the internal resistor oscillation (INT-R). The

INT-R oscillator accuracy is up to £ 0.5%.

INTERRUPT GENERATOR

There is one hardware interrupt and it has 3 different sources in NY5+. The interrupt event can be a fixed
interval of the system base timer (BT), the timer overflow flag (TOF), or the quick-10 flag (QIOF). The TOF can
be selected as one of the sample rate timer overflow by the register INT, and the QIOF arises as a QIO control
code of any channel coming up. There is a system base timer in the NY5+ IC, which functions as long as the
IC isn’t in the halt mode. We provide 4 fixed intervals from the system base timer for interrupt source: 0.128,
0.256, 0.512 and 1.024ms.

As an interrupt occurs, NY5+ stores the accumulator (ACC), carry flag (C), zero flag (Z) and RAM page (PG)
automatically. Then move PC to STK, and jump to the interrupt vector (0x000010 or 0x000018). An interrupt
routine finishes with an IRET instruction. The IC draws the ACC, C, Z and PG back, and moves STK to PC
back to jump back the main program.

The interrupt event of BT will be automatically cleared after entering the interrupt routine, but the TOF and

QIOF have to be cleared by users.

10 PORTS

There are at most 20 I/O pins, designated as PAx through PEx, and x=0~3. All the I/O pins are bi-directional.
An individual and independent register bit can determine the direction of each 1/O pin. These register bits are
PAIO ($1E1), PBIO ($1E3), PCIO ($1E5), PDIO ($1E7), and PEIO ($1E9).

Using as input pin of each 1/O, there are 3 kinds of mask option. Users can select input with pull-high resistor,
input without pull-high resistor, or input with register-controlled pull-high resistor (high-to-low wakeup only). If
users want to enable/disable pull-high resistor by register during program execution, only high-to-low level
change on this pin can wakeup NY5Q. On the other hand, if the pull-high resistor is fixed by option, either
high-to-low or low-to-high level change on this pin can wakeup NY5Q. Users can refer user manual for details.
The pull-high resistor of all the I/O pins has two kinds of option: weak and strong. The weak one is about
1.2MQ@3V for normal application and the strong one is about 100KQ@3V usually for key matrix function.
When users decide this option, the same strength of pull-high resistor will be applied to all I/O pin.

Using as output pin of each 1/O, there are 3 kinds of mask option. Users can select output with normal drive
current and normal sink current or normal drive current and large sink current.

The PX0 port means the PAO, PBO, PCO, PDO, or PEOQ port can also be optioned as an external reset pin or an
infrared (IR) output pin. A reset port can possess a pull-high resister or not, and an IR port can be initial low or

high and also large sink current or not.

10 Ver. 1.7 2025/07/17
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9 LOW VOLTAGE DETECTOR (LVD)

There is one hardware voltage detector in NY5Q. It offers four levels for various application, 2.0v, 2.2v, 2.4v,

2.8v, 3.0v, 3.3v and 3.6v controlled by register $LVD. The voltage detection function has to be enabled first,

then select specific level for application, the flag will go to high while VDD is lower than selected level. User

can check power status by setting different level and monitoring the flag.

10. AUDIO SYNTHESIZER STRUCTURE

There are 4-ch speech or MIDI audio output, and all modes are auto-played back by hardware. Different

channel mode possesses different hardware structure. It provides a hardware mixer to mix the channel data.

Two audio output stages: DAC and PWM are supported. Please noticed that 2MHz is required for over 2-ch

speech or MIDI.

10.1 Audio Output

By set the AUD register, PWM or DAC can be easily chosen as the audio output stage. Besides, it

provides a pad detecting mechanism. The pad detecting mechanism detects the PWM2 pad during the

reset initialization period, and sets the initial value of the audio output register as PWM if the PWM2

connection is floating, or sets the initial value of the audio output register as DAC if the PWM2

connection is high. In conclusion, connect the speaker to PWM1 and PWM2 only if using PWM,

otherwise connect PWM2 to VDD if using DAC. Since the mechanism sets only the initial value of AUD,

don’t change the value of the AUD register if the pad detecting mechanism is adopted. (No DAC for
NY5Q019A, NY5Q039A, NY5Q079A)

PWM2 Pad Audio Output Initialization
Speaker (Floating) PWM
VDD DAC
VDD
PWM2
PWM2
PWM1/DAC PWM1/DAC
PWM Output Connection DAC Output Connection

PWM1/DAC |Z|—c K
ER. No component

at ?WM connection

/
s

Z_AAA

~ -

PWM/DAC Connection Together
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When using the PWM output, we provide an option of normal PWM current, large PWM current or ultra

PWM current for different customer demand. The ultra PWM current consumes more current and makes

sound louder.

10.2 Volume Control
Both PWM and DAC supports 16 steps hardware volume control by the VOL register, 0x0~0xF.

11 WATCH-DOG TIMER (WDT)
To recover from program malfunction, the NY5+ IC supports an embedded watch-dog timer reset. The WDTR
function always works with the program executing. Users have clear the WDT periodically to prevent from
timing up with a reset generation. Typically, the minimum time-up period of the WDT is about 15ms. Users can

move a 0x5 value to the 0x1CA BTF system register to clear WDT.
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12. Power Saving Mode

121

P |
ower on Reset Slow SLOW
Wakm‘
Reset procedure done _
Reset < — Normal
Reset
\ WakW
R HALT
eset Halt
Power Saving Mode Flow Chart
Halt Mode

The system enters the halt mode if the HALT command executed. The halt mode is also known as the
sleep mode. As implied by the name, the IC falls asleep and the system clock is completely turned off, so
all the IC functions are halted and it minimizes the power consumption.

The only way to wake-up the sleeping system is an input port wake-up. The IC keeps monitoring the input
pads during the halt mode. If the input status of any input pad differs from the corresponding port register,
the system will be waked-up. Then the succeeding instructions after the HALT instruction will be executed
after the wake-up stable time (about 48us). So before executing the HALT instruction, users have to keep
in mind to store the current input port statuses into port registers.

If the IC is waked-up from the halt mode by a reset port, it goes into the reset procedure.

12.2 Slow Mode

12.3

The system enters the slow mode if the SLOW command executed. The system clock in the slow mode
slows down about 32 times slower than in the normal mode. The difference between the halt mode and the
slow is only the system clock. So the IC can be waked-up from the slow mode by the interrupt in addition to
the input port. Since the sample rate timer and the audio engine are suspended during the slow mode,
interrupt from TOF and QIOF in the slow mode can’t operate, of course can’t wake-up the system.

The input wake-up manner is the same as the halt mode. So before executing the SLOW instruction, users
have to keep in mind to store the current input port statuses into port registers. If the IC is waked-up from
the slow mode by a reset port, it goes into the reset procedure. After the IC is waked-up by the input port or
an INT of BT, the succeeding instructions after the SLOW instruction will be executed after the wake-up
stable time (128us maximum).

Remember to turn off the audio output before entering to the slow mode.

RC Slow Mode

Another power saving mode is RC Slow mode, using external components with PB[1] and HALT

commands, an application example is shown below.
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PB[1] &

A
AMA
ey
|
I
!

There are three differences between using RC slow mode and slow mode. The first is that the user can
adjust the value of R and C to determine the wake-up interval, instead of using the fixed BT interrupt. The
second is that under the same interval time, the value of R can be increased, which saves more power
during work. Third, the interval time of slow mode between different ICs will be slightly different and cannot
be corrected. In RC slow mode, all products can get closer results by adjusting the value of RC. And it
should be noted that the RC slow mode requires a resistor and a capacitor for charging and discharging,
and the charging and discharging time will vary slightly with the voltage.
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13. ELECTRICAL CHARACTERISTICS

13.1 Absolute Maximum Rating

Symbol Parameter Rated Value Unit
Vdd - Vss Supply voltage -0.5~+6.0 \Y%
Vin Input voltage Vss-0.3V ~ Vdd+0.3 \%
Top Operating Temperature -20 ~ +70 (%) °C
Tst Storage Temperature -40 ~ +125 (**) °C

(*) Please make sure all other components can meet temperature range.
(**) SOP package only.

13.2 DC Characteristics

Symbol Parameter VDD | Min. | Typ. [ Max. | Unit Condition
VDD Operating voltage 20 3 5.5 \Y 2MHz
3 1.2
Ise ;‘:(;L 15 15 uA Sleep, no load
Supply Slow 3 30
IsL current mode 15 35 uA BT=1ms, no load
3 0.8 .
_ 15 0.9 mA 1MHz, no loading
lop Operating . .
mode 3 1
45 11 mA 2MHz, no loading
Weak 3 2.5 A
Input current | (1.2M ohms) | 45 6 u
he (Internal pull- Vil=0v
high) Strong 3 30 UA
(100K ohms) | 4.5 70
. 3 -7 VoH=2.0V
lon Output high current mA
4.5 -11 Von=3.5V
Output low current 3 11 mA
(Normal current) 4.5 19 mA
lov Output low current 3 23 mA Vo=1.0v
(Large current) 45 36 mA
PWM output current 3 60 mA
(Normal) 45 100
3 70
lPwM PWM output current mA Load=8 ohms
(Large) 4.5 117
PWM output current 3 80 mA
(Ultra) 4.5 125
3 1.4
Ioac DAC output current a5 6 mA Half scale
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Symbol Parameter VDD | Min. | Typ. | Max. | Unit Condition
Fosc(3.0v)-Fosc(2.4v)
3 -0.5
AF/F Frequency deviation o Fosc(3v)
(0]
by voltage drop Fosc(4.5v)-Fosc(3.0v)
4.5 0.5
Fosc(4.5v)
. Fmax(3.0v)-Fmin(3.0v)
_ 0,
AF/F Frequency lot deviation 3 +/-0.5 % Fmax(3.0v)
13.3 Voltage vs. Frequency
Voltage vs Freq. Deviation (6.0K Hz@3.0v)
2.00%
1.00%
z
&
-
&
0.00% .‘l-l-l--l-- = = o G G O |
15 2 25 3 35 4 45 5 55 G 6.5
-1.00%

Yoltage(\V)
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14. APPLICATION

(1) PWM Direct-Drive

(2) DAC Output with BJT

S .l
C2 | Cc2
! VDD1~3 N VDD1-3 N
pco |—j4¢—— PAD PCO —H—
— PAO . . m . .
. . =%
: (XS Po3 |l |4——
PA3 PD3 [——— PA3
PBO PBO
] PWM2 . PWM2
. PWM1/DAC .
e —
+— & o— PR3 t——o° o—|PB3 PWM1/DAC 8050
GND1~3 GND1~3 Rbias
(3) DAC Output with Amplifier
C1
I
VDD1~3
LAY
' -
PA2 PD2 1
10KQ
PWM2 W
10K
PBO PWM1/DAC | - vos—]
0.47uF N+ voD|—e
NY9A001A | Lo4ur
- Bypass GND—
0 o— PB3 PD3 |— sp vo-|___A
GND1~3 §
4700 T0.1uF

Note: C1, C2 are VDD power cap and cannot be omitted. C1 must be placed near to NY5Q Chip.

C1 cap value should be 0.1uF and C2 vap value should be 10uF if VDD is over 4.5V or

choosing PWM sound “High Quality” option.

Note: PBO0 is VPP pin for writer. Please avoid motor, relay, or any inductor application to make

: higher voltage than VDD.
Note: No DAC for NY5Q019A, NY5Q039A, and NY5QO079A.
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15. DIE PAD DIAGRAM
15.1 NY5Q019A/ NY5Q039A

PBO/PAD
PA1/SCK
PA2/SD

PA3

(0,0

Note: No DAC for NY5S5Q019A and NY5Q039A.

15.2 NY5Q079A

ROM

I [

..J:- ..m ..l\) ..—-

GND PWM1 PWNM2 VDD
/SDI - /Mode
[SDO

PWM2
Mode PWMA1
VDD ISDO  /SDI GND

ROM

] LelE]

Note: No DAC for NY5QO079A.

PA3

PA2/SDI

PA1/SCK

PBO/PAQ
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15.3 NY5Q159A

ROM

VDD
PWM2/Mode/SDO
|E| PWM1/DAC/SDI
PBO PA1 PA2 PA3
JPAD /SCK /SDI
7
15.4 NY5Q020A/ NY5Q040A
ROM
14 VDD2
GND1 1
PBO/Vpp 2 13 VDD1
PB1 3 12 PWM2/Mode/SDO
PB2 4 11 PWM1/DAG
PB3 5 6 7 8 9 10 GND2
(0, 0) PAD  PA1 PA2 PA3

ISCK /SDI
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15.5 NY5Q026A

GND1

PBOMN pp

PA1/5CK

PA2/SDI

PA3

ROM

15.6 NY5QO060A / NY5Q092A

PCD

GND1

PC1
PC2

PC3

PBO/Npp
PB1

PB2

PB3

(@ 0)

ROM

1

53] w0 o -
H

pD2 PD3 PAD

PA2  PA3

18D

10 VDD2
9 VDDA
8 PWM2/Mode
ISDO
7 PWM1/DAC
6 GND2
VDD2
VDD1
PWM2/Mode/SDO
PWM1/DAC
GND2

20
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15.7 NY5Q046A / NY5Q080A / NY5Q160A

ROM

VDD2
GND1
PBOVpp
PB1 VDDA
B2 PWM2/Mode/SDO
PWM1/DAC
poo [ [ ]
por | [7][a ][ ][] [][e]s]
0, 0) PD2 PD3 PAD ?51_ FF'\ADZI PA3
GND1
VDD2
PC1 3
22 VDD1
PC3 5
PWM2/Mode/SDO
PBOVpe El PWM1/DAC
- GND3
>
PDO PD1 PD2 PD3 PAD PA1 PA2
(0,0) SCK /3Dl
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15.9 NY5Q342A

PE3
PE2
PE1
PEOD
GND1
FPD3
VDD1
PD2
PD1
FDO

PC3

PC2

PC1

PCO

PA3
PA2/SD
PA1/SCK

PAD

GND2

FEB1

PBOMNpR

(0,0

-

w

=

o

=)

7

@

=)

20

21

AR

PWM2
Mode

SD0

PWMI
vDD32 ¢ IDAC GND3

BRER
]

PB2 PB3

vDD2
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(\) Nyquest NY5QxxxA Series

16. PACKAGE PIN ASSIGNMENT

28-pin SOP (300mil)

PAO [ 1 —/ 2s [] PA2/sDI
PB1 [] 2 27 | ] PA3
PBO/VPP [] 3 26 [J Pct
14-pin SOP (150mil) NC. [ 4 25 [] PC2
PB2 [] 5 24 [] PEO(™)
enD [ ~ ] PA3 PB3 [] 8 23 [1 PE1(Y)
vbD1 [] 7 22 [ PE3(™)
Pt [ 2 13 [] PA2SDI PWM2/Mode/SDO [ 8 21 [ PE2(™)
PWM2/Mode/sDO  [| 3 12 [] Patsck PWM1/DAC [] 9 20 | ] PD3
vop [] 4 11 [] PAO GND ] 10 19 [] voD3
11
PBOVPP [ 5 10 [] Pp1( vob2 [ 18 ] PD2
500 Ne. [ 12 17 [ pD1
a1 [} © o ) PA1/ — 3 16 ] pDo
pe2 [ 7 g8 [] PB3 pco [ 4 15 ] pc3
NY5Q020AS14 NY5Q342AS28
NY5Q040AS14
24-pin SSOP (150mil)
GND []+4 ~ 54 [ PA3
PWM1 []2 03 [] PA2/SDI
PWM2/Mode/SDO  [] 3 20 [ PA1I
vDD []4 21 ] NC.
NC. [5 20 [] PAD
NC. []e 19 [ PD3
PCO []7 18 [J PD2
pc1 []s 17 ] PD1
pc2 []9 16| PDO
pc3 []10 151 NC.
pBovPP [ 11 14 [ P83
pe1 []12 B[ P82
NY5Q060AU24
NY5Q092AU24
NY5Q172AU24

* Pin 9, 10 for SOP14 is reserved for PD0O, PD1. Those pins are N.C. for NY5Q020A and NY5Q040A.
** NY5Q342AS28 is compatible with NY5P345JS28 and NY5P185BS28 except PEO~3.
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NY5QxxxA Series

8-pin SOP (150mil)

16-pin SOP (150mil)

N/
pas [ 1 ~ ] PAZSDI PA3 [ 1 16 [] PD3
pamt [ 2 7 [] Patsck oo [ 2 15 [] PD2
PWM2/Mode/SDO [ 3 6 [] PsovPP Pamt [ 3 14 L] PO
voD [] 4 5 ] GND PWM2/Mode/SDO [ 4 13 [] PDO
vbb [] 5 12 [] PB3
NY5Q019AS8 PA2/SDI [] 6 11 [ ] PB2
NY5Q020AS8 .
NY5Q026AS8 Pavsck L 7 fo [ pet
NY5Q039AS8 pao [ 8 9 [] pBorvPP
NY5Q040AS8
NY5Q046AS8
NY5Q060AS38 NY5Q046AS16
NY5Q079AS8 NY5Q060AS16
NY5Q080AS8 NY5Q080AS16
NY5Q092AS38 NY5Q092AS16
NY5Q159AS8 NY5Q160AS16
NY5Q160AS8 NY5Q172AS16
NY5Q172AS8
SOT23-6
PWIMA1/ E o E PWIM2/
anD [2] 5] vop
PBO/PADS E E PA1
NY5Q019AS6
NY5Q039AS6
NY5Q079AS6
NY5Q159AS6
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17. PACKAGE DIMENSION

17.1 6-Pin Plastic SOT23-6 (63 mil)

5 INCHES MILLIMETERS
e = MIN | TYP | MAX | MIN | TYP | MAX
; |-| |-:-| Al - - loos7| - - 145
] ! ]
: ; ' Al] - - looos| - - lo1s
£ r A2]0035|0045]0051| 090 | 115 | 1.30
E1
b 0012] - |oo20|o030] - |o050
l c [0003] - Joooo|oos| - |o022
! L_l ; L1 ju D 0.114 BSC 200 BSC
Pe E 0.110 BSC 2.80BSC
E1 0.063'BSC 1.60 BSC
— ¢ e 0037 BSC 0.05 BSC
| el 0.075BSC 1.90 BSC
AT \
1 . \ L O.D12|0.018|0.024 0.30 | 0.45 | 0.60
A A2 S LI I P L1 0.024 REF 0.60 REF
l | 9 L2 0.010 BSC 0.25 BSC
~ |I M o\/ o o o -] 1Neo 1E0
T M| 5 ‘10 ‘15 5 ‘ 10° | 15
Note: For SOT23-6 IC, 3000 units per reel.
17.2 8-Pin Plastic SOP (150 mil)
INCHES MILLIMETERS
MM | TYP | Max | MIN | Tve | max
s loaea| - [op2o2 485 | - [543
B|0144| - |0183| 388 | - |414
clooes| - |ooraf13s| - | 188
Dlooio] - |oozoloas| - [osd
Floois| - |oo3s|o3s | - |oss
L— e 0.050 BSC 1.27 BSC
C } J|ooor| - |opmoloas| - |ozs
:‘SE-ﬁ.TII‘aGF“LA‘J J k|0oos| - |oomo|oa3| - |oos
L|otes| - |ozos| 480 - |52
il - - ge - _ Ao
) ) 0.228| - (0244|573 | - | G20
Note: For 8-pin SOP, 100 units per tube.
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17.3 14-Pin Plastic SOP (150 mil)

:SEATING PLAN K J

Note: For SOP14, 50 pcs per tube & 2.5K pcs per reel.

INCHES

MILLIMETERS

MM | TYP | MAX

MM | TYP | MAX

0.337| - (0344

8.55 - 3.75

D.144| - |0.163

3.66 - 414

0.049( - |0.063

1.25 - 1.80

0.012| - |0.020

0.30 - 0.51

0.012 - 0.044

0.30 - 112

0.050 BSC

- 0.008

0.002| - |0010

0.05 -

0.189| - (0205

4.80 - 52

n(E|rr|m|le|@|M|Oo|0]|m| =

0224 - 10.248

5.70 -

17.4 16-Pin Plastic SOP (150 mil)

' HAAHAARA
16 9
A B

f :
NELELLEE

Note: For 16-pin SOP, 50 units per tube.

INCHES

MILLIMETERS

MIN [ YP ] MAX

MIN | YP [ MAX

0.236 BSC

6.00 BSC

0.154 BSC

3.90BSC

0.012] - ]0.020

0,31| - [0.51

0.390BSC

9.90BSC

0.065| - [0.069

164 - |175

0.050BSC

1.27 BSC

0.004) - |0.010

010 - (025

0.016| - |0.050

0.40 - 1.27

0.004) - |0.010

0.10 - 025

glx|lo|m|mlo|0|lo|lo|>»

- - g°

- - 8°
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17.5 SSOP-24 (150mil, 0.635mm pin pitch)

Annnonanaonnn i L INCHES MILLIMETERS
= MIN | TYP | MAX | MIN | TYP | MAX
1= A |0049 - (0061|125 - 1.55
. Al(000z2] - |0.010) 0.05 - 0.25
LI QURURIRTRURIRURIRIR B |0.008] - |0012[019| - | o031
e i L : : : :
O C |0006( - 0010|015 - 025
D 0337 - (0344|855 - 875
o \ e 0.025 B5C 0635 B5C
l L E |0150( - (0157 2.80 - 4.00
Tl .' w c:Lf:r_

R IRIRIRIR AR R IR IR IR G H|0224| - |o248|570| - | 630
1 N, ] L 0012 - 0035030 - 0.4an
a2
o g o° - 7 o - 7

KMnta:Far 24-nin SN0 50 anitc nartuha
Note: For 24-pin SSOP IC, 50 units per tube.
17.6 28-Pin Plastic SOP (300 mil)
!
O
1
D
E
i - = . 0° L
B «:T 6MIN A
S50TYPR
Sym. Dimension in mils Dimension in mm
Min. Nom. Max. Min. Nom. Max.

A 90 92 94 2.286 2.337 2.388

Al 6 0.152 --- ---

B 12 16 20 0.305 0.406 0.508

D 703 705 707 17.856 17.907 17.958

E 293 295 297 7.442 7.493 7.544

eB 406 410 414 10.312 10.414 10.516

L 25 0.635 --- ---

GC 00 40 80 00 4C- SC-
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