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1. A

NX11FS2x ZE:t 32 firyt MCU iy EinE Speech/MIDI 24 5 R R HE RS - i Hl3at 2k e B 8 fir 56 = AH BARY
THEE - NXT1FS2x JEE NX1 OTP £, HAF Speech/MIDI #&iHY&SEER » B O BEFATELR - NXT11FS2x
Fy#r—AHY EF (Embedded Flash - i AZURESECIRAS) £51 > FZCRRH— I REER OTP A2 » Ui HiKF ICE {H
EINREEBERERERR 2T o (FEMEREFE I - IHE - HER R (Mask ROM) Z fifi =
NX11FS2x HIIE AN MOQ RIS HAM (B4

NX11FS2x £f 0B REILE 2288 s aLUEHEF] 16MB » &30 188 (EF/RAM) ~ 33 - DLF SPI Flash (¢
722 (SZ#% Bank #E#RARIES ﬂffﬁﬁ) HiA DSP JHEUEDU R EERGFIAEAYEEF - NX11FS2x 7#% SBC
(Sub-Band Coding, F4mii5) - MHECA E4EZAT ADPCM JEEE - bR T SIBRGER 40 » TR 8 E L KiE ik
LIRS 7KHE | NXT1FS2x (N7 ILM/DLM ASthbeEm Bk - BAA B —EIHTR AR R CEIER ARS > BN L 32 firyT
CPU My mthaE i E » TLIHZREHE EMY 8 fléx MIDI - FrARy& R - & SBC / MIDI fE% ~ FiiR
(Wavetable) - XIP At T2 ~ DUR—REEEFHEAVE R} - bR T N EF 241 » BB LAFERE| SPI Flash -

P 40MHz Sk 32KHz RARH YRR sT - =T R A E £ Normal / Standby / Halt 57 [ 3 LUK LR
EHVTIAESURELL ~ FIEAEERFERETR I T 1F Roatis Z iR - NX11FS2x Fr T A% 0.5Mb / 1Mb / 2Mb / 4Mb /
8Mb 1y EF (i AZUHRPAECIRER ) 251 » AT URE i/ MEHY SPI Flash e s iae R/

NXT1FS2x i 7 REEMYINAE © 2 41 16 ficaystisss (Timer) 5 % 8 i@iEEAS PWM-I0 gt 5 14 {ir7chy
BOUELL RS (DAC) SMEDII - BE RN 2-A PWM K E BRI 5 B8 11O ERIE I ~ "I
S IHRE RN GPIO ; %% 38KHz/57KHz/125KHZz/500KHzZ &3 (i 4T 4 Mkt (IR TX) ¢ QFID fEFR ; SPIO F
A4 SPI Flash » 57 Single/Dual/Quad 1/0 &=L F XIP (eXecute In Place » {Ei#/TiE=) ThAE
UARTHE{E Ry ISP (TEA4u8E8% ) WIZIE » SRyIEMNT/ M > 508 FAAE B & ImTE RS Z0IEREE TA -
NX11FS2x 251k 7w C SES{E NYIDE B255 NhrEE - FRAL% 550 20 A2 S AR R Rt e e 2 Bl 38 LA
HF =l Q-Code sEEME T 32 firye MCU » NEFR (LS B Z) FIA & AR 28 IAVBR S ERER - SEHHR 1T L AE R
BRI E SN - NX11FS2x NG E4REE » nIDAMEE R EN S H ETEARSE - DS RRINER - A6
HEFRE - FREAENIE > TDU#EA ICP (In-Circuit Programmlng  {EERIESE) IVIORE - R P JuaisE
PCBA FifefTlEs% EF DU EFEMN 1Y SPI Flash o 5348 - i&#8 ISP (IHAE - & F IR DAERS HE R0
ESGEOEE T

NX11FS2x ZFlIfeft 2R A A A m e %A BLAIIER © SOP-8 - SOP-16 ~ SSOP-24 -
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2.

ThgE
® I LIFEEEE : 2.0V ~ 5.5V
> CPU f e[ 40MHz JE{TH; » (L TIFE LR 2.0V -

® 32f{irjt CPU A%
> Andes N705-S > MgEMHE > ARM Cortex-MO+
> Bym CPUBER 1 40MHz » #2511 (E%15R%E (wait-state) AV =2E 20MHz EF £H{ -
> B—{5 0BT AR - CIE O BEIIPURRRIASS -
> A5 SRR R -

® 5 5 {EELT R BPERHYEME -

ati . 16-bit PWM D Pow
gp  Duration Sed L oprg yagr 160t PV ual - Cap — p ¢ Power LVD OCD Package
16Kbps 24Kbps Timer  -IO Clock  Touch Amp. Wakeup
4 B 1 A SOP-8
NX11FS2HA | 20V~55V | 4KB | 05Mb| 25 16 12 v v 2 3 v v WM v HW v SOP-16
4 . 1 A SOP-8
NX11FS20A | 20V~55V | 4KB | 1Mb 57 38 B v v 2 3 v v o v HW v SO
4 R 1 =-A SOP-8
NX11FS21A 2.0V ~55V 4KB 2Mb 123 82 12 v \ 2 3 \% \ PWM \ HW \ SOP-16
4 = 1 _ SOP-8
NX11FS22B 2.0V ~55V 4KB 4Mb 254 169 12 \% \% 2 7 \% v PWM v HW v v SOP-16
20 v 8 SSOP-24
4 - 1 SA SOP-8
NX11FS23A 2.0V ~55V 4KB 8Mb 516 344 12 \ \ 2 7 \ \ 14-bit PWM \ FW v v SOP-16
20 Y 8 SSOP-24

Table 1 NX11FS2x #5E#IF=

® N7 0.5Mb ~ 8Mb = 5EME. Hr APPSR
> 10 FERRFH]
> 100K #ZEFR/4RTEE
> TP s NE Z fEFZERH

® [N7#E 4KB RAM

o EEREARIE(E - NZE |_HRC (40MHz) f1 |_LRC (32,768Hz) {F&Z2s - (HRUBEEFIR : |_HRC @ +/-1.0%,

|_ LRC @ +/-3.0%)

® —fE TAERATHE S/ KR EEUAAE © 125 (Normal) / £51% (Standby) / HEHE (Halt) > (EREARMIT - S48

FEER 2uA @ 5.5V -

® [Nz 8 [E{LEEEMIZS (LVD) : 3.6V, 3.4V, 3.2V, 3.0V, 2.8V, 2.4V, 2.2V, 2.0V > HEEERSEERE 3.4V &

+/-3% FEAERE o
® [NEE{KEEE(IIEE (LVR) -
® [IAHEL {5 SR SR 16 {7 NEETEFES (Timer0 / Timer1)
® i 14 firyr DAC (B #HELEHARS) » AT LASMEDIRL - (IR NX11FS23A)
® i 13 firyr Z-A PWM Ifjfiz, o] LAEBEEREHIVN -

® % 20 iR /O Bl - BT LA EEPH AU/ NEL Sink EEIRLL byte Ry ELABERELUN - SHREM Z R B T HE 78

ERIAL e - A& B P asa € S IIRE AR
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® SPI0 FH= » A]Fizk# 2 SPI Flash
> =i 32MHz BEfk -
> S71% 32 oo - AlELLEE 128Mb -
> SCRBERIFEA LU XIP H (FEH# T2 ) -
> T3E x1/x2 /x4 1/0 =, (Single / Dual / Quad) -

® TZ IRTX (A7 Timer 0/ 1)
® ILENFHFSE (RTC) @ A% 16.384KHz / 1.024KHz / 64Hz / 2Hz 1 -
® L IZEEFT (WDT) 6% © A]#E 188ms / 750ms EE'E -

® 7§ ISP (In-System Programming » {£ &4t E8E)
> A UART
> HEfH: EF, SPI Flash (4&HfE=tizes))
> ISP boot 2= Rt

o iEHEAS UART
> ¥ T TX/RX > B 1-level FIFO
> (i (Baud Rate) 7#F 115,200 / 230,400 / 460,800 / 1Mbps

® 4 PWM-10 4SS (PWMA/ PWMB)
> SRS 4 [EETTHY PWM-I0 #EiE (PWMAO ~ PWMA3 / PWMBO ~ PWMB3) -
> 54 PWM-10 A SR A — (8 205 S 2URH R 16 frcatiEes (R8s (E— e THF B3 ) -
> R PWM-10 BRI E A LAY 16 {1 THRE B 755 -
» NX11FS2HA / NX11FS20A / NX11FS21A HAE—4 PWM-I0 422 (PWMA) -

o IREAAMEECH (CapTouch Sensor)
> FTA PA B B o] SR Ry st

® 7ik EF T f{rigikid -

® (B 5 VB IRE
> ElEn Q-Code F251 -
> &Ry NYIDE C-Module 125 -
> WEMIRE AP OCD (On-Chip Debugger ) {j H#&tEs » S $% Q-Code / C-Module J5{UHE {7 H -
(NX11FS2HA / NX11FS20A / NX11FS21A [#41)
> 2 FH#R NX_Programmer {E {5 E.LL K EF/SPI Flash J&§% > T H -
> Smart Writer {E & EHEH 87 2 EF/SPI Flash {05 » 50 ICP ({fE40 8% ) 2 ik -
> 6 fREMIAYEEs:/rH (VDD, VSS, PDO, PD1, PA12, RSTB/PAS) -

® LA Speech/MIDI fighises D K, £ =0 Bk
> ADPCM ﬁe’éﬁ% D4 EE PR 4 T /5 it -

> SBC fi#E 1 1 &3 - 4.5K ~ 32Kbps (fizr#% ) EAEEL 16KHzZ -

”1]
g
\_H.
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> MIDI fi#h : 554 8 i (32KHz B i) -
> BRS¢ SEREE  BPREREE .
® Z 4 ~ 32 (ZHEEIREE RS -

o HEPRE

> LR : SOP-8/SOP-16 / SSOP-24
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1. GENERAL DESCRIPTION
The NX11FS2x is a 32-bit MCU based high-quality speech/MIDI SoC, which is specially designed for various

audio-related DSP applications. Its predecessor, the NX1 OTP series, has been well accepted in the market
for numerous applications like long-duration speech, voice prompt, and MIDI synthesis. The NX1 Embedded
Flash (EF) series follows the same architecture but uses EF to replace the OTP memory core and embeds
OCD (On-Chip Debugger) at production chips to make the project development much easier than ever. As

compared with mask ROM counterparts, the NX11FS2x got absolute advantage over MOQ and lead time.

The NX11FS2x got memory-mapped architecture, which can address up to 16MB space that includes memory
(EF / RAM), register files, peripheral and SPI Flash (that supports Bank for expansion and Instruction / Data
modes). The highly compressed SBC (Sub-Band Coding) is achieved with greatly enhanced quality & much
less memory size compared against traditional ADPCM coding due to the incorporation of efficient DSP
algorithms as well as the upgrade of H/W spec. By incorporating Instruction / Data local buses, 1-cycle
multiplier and 7-cycle divider for the 32-bit N705-S core, it reaches outstanding performance when the system
clock runs at 40MHz. The S/W-based MIDI synthesizer can reach more than 8 polyphonic channels, with all
data including SBC / MIDI files, wavetable timbres, XIP (eXecutable In Place) program code and general user

data stored in the embedded Flash and/or external SPI Flash memory.

The dual clock design with built-in 40MHz |_HRC and 32KHz |_LRC gives users the freedom to switch among
Normal / Standby / Halt modes for the balance of power consumption and performance or to keep the time
under low power condition. Set aside the EF inside the NX11FS2x, users may incorporate external SPI Flash

as well to expand the memory easily.

There are various useful features inside the NX11FS2x: Two sets of 16-bit Timers; up to 8-ch H/W PWM-IO
pins; 14-bit DAC to connect with external power amplifier or built-in Z-A PWM amplifier to drive speaker
directly; independently configurable GPIO per pin with alternate functions; IR TX that supports 38KHz / 57KHz
/ 125KHz / 500KHz carrier for Infrared or QFID applications; SPIO to connect with external SPI Flash; UART

for ISP (In System Programming), serial communication, or debugging via Hyper-Terminal.

The NX11FS2x supports C language programming that provides customers with more controllability over
complicated projects. Besides, it also brings Q-Code (High-level script programming) to 32-bit MCU that
provides customers with an easy-to-use, highly productive development environment for quick realization of
product concepts. The NX11FS2x is embedded with On-Chip Debugger, which can provide ICE functionality
on the actual production chip. Moreover, it allows for ICP (In-Circuit Programming) to change code / content
right on the target board and ISP (In-System Programming) that makes possible on-board re-programming

and code/content updates in the system.

Various low-cost package forms are available for the NX11FS2x: SOP-8 / SOP-16 / SSOP-24, to fit in

diversified application needs.
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2. FEATURES

® \Wide Operating Voltage: 2.0V ~ 5.5V
» Min. operating voltage is 2.0V for max. CPU clock @ 40MHz .

® 32-bit CPU core
» Andes N705-S, like ARM Cortex-MO+.
» Max. CPU clock @ 40MHz with 1 wait-state @ EF access.

» 1-cycle fast multiplier, 7-cycle fast divider.

» Instruction Local Memory & Data Local Memory employed.

® There are 5 single-die bodies for the NX11FS2x.

vDD  RaM EF < Pwration(Sed 4 gprg yarr 160 PWM Dual - Cap DA w1 ®  1yp 0cD Package
16Kbps 24Kbps Timer -10 Clock Touch C Wakeup

NX11FS2HA | 2.0V~55V | 4KB |0.5Mb| 25 16 A v 2 ! v v B v HW v - | Sors
2] v 3 PWM SOP-16

4 - 1 A SOP-8

NX11FS20A | 2.0V~55V | 4KB | 1Mb | 57 38 A v 2 : v v S vl B HW v - | Sore
4 » 1 A SOP-8

NX11FS21A | 2.0V~55V | 4KB | 2Mb | 123 82 bl v 2 : v v S I B HW v N i
4 - 1 S SOP-8

NX11FS22B | 2.0V~55V | 4KB | 4Mb | 254 169 | 12| v v 2 7 v v S R HW v v | sop-16
20| v 8 SSOP-24

2 n 1 o SOP-8

NX11FS23A | 2.0V~55V | 4KB | 8Mb | 516 344 | 12| v v 2 7 v v || Som |y FW v v | sop-16
20| v 8 SSOP-24

Table 1 Product Line-Up of NX11FS2x

® Built-in high-reliability 0.5Mb ~ 8Mb Embedded Flash
» 10 years of data retention
» 100K times of erase/programming cycles
» Storage for program code and preset content

® Built-in 4KB RAM

® Built-in oscillators for I_HRC (40MHz) and I_LRC (32,768Hz), accuracy trimmed to +/-1.0% for |_HRC and
+/-3.0% for |_LRC.

® Power management to support 3 operating modes per system requirement: Normal / Standby / Halt modes.

At Halt mode, the typical current consumption is 2uA @ 5.5V.

® 8-level LVD (Low Voltage Detection): 3.6V, 3.4V, 3.2V, 3.0V, 2.8V, 2.4V, 2.2V, 2.0V. Reference voltage 3.4V

trimmed to +/-3% accuracy before shipping.
® Built-in LVR (Low Voltage Reset) function.
® Two Timers (Timer0 / Timer1), each Timer consists of a 16-bit down-counter with various clock sources.
@ Built-in 14-bit resolution DAC output for driving speaker via external power amplifier (only for NX11FS23A)
@ Built-in 13-bit *-A PWM power amplifier to drive speaker directly

® Up to 20 pins of GPIO
» Bit configurable for every I/O pin by register control, except byte-defined strength of pull-up resistors

» Multi-function pins via register control

10 Ver. 1.5 2025/07/25
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SPI Flash interface supported @ SPI0

» Master mode, up to 32MHz clock speed

» 32-bit mode supported to address beyond 128Mb

» Support Data mode and XIP mode (eXecute In Place)
» Support Single / Dual / Quad 1/0 modes of SPI Flash

IR TX supported (via Timer 0/ 1)
RTC with optional 16.384KHz / 1.024KHz / 64Hz / 2Hz interrupts
WDT (Watch-Dog Timer) supported with optional 188ms / 750ms reset periods

ISP (In-System Programming) supported
» Source: UART
» Destination: EF, SPI Flash (via program control)

» ISP boot code protected from accidental erasure

UART H/W supported
» Full-duplex TX/RX with 1-level FIFO
» Baud rates @ 115,200 / 230,400 / 460,800 / 1Mbps

Up to two PWM-IO Generators

» Each generator with 4 PWM-IO pins (PWMAO ~ PWMA3 / PWMBO ~ PWMB3)

» Each generator got one 16-bit timer, which could be used as a general timer

» Independent 16-bit duty cycle register per PWM-IO pin

» NX11FS2HA / NX11FS20A / NX11FS21A got only one set of PWM-IO generator (PWMA)

CapTouch sensor supported

» All pins of PA port are optional as CapTouch sensing pads
Support EF Security Lock mechanism to prevent programmed data from being read out

Easy-to-use Development Environment

» High-level Q-Code programming supported

» Advanced C-Module programming supported

» 2-pin OCD (On-Chip Debugger) supported with source-level debugging for both Q-Code and C-Module
(Not available @ NX11FS2HA / NX11FS20A / NX11FS21A)

» Multi-purpose NX_Programmer for ICE debugging and programming of EF / SPI Flash

» Smart Writer used in MP for EF/SPI Flash pre-programming @ packages, or ICP @ target boards

» 6-pin programming interface (VDD, VSS, PDO, PD1, PA12, RSTB/PAS8) supported

S/W-based Speech/MIDI decoder & various algorithms supported
» ADPCM Decoder (Adaptive Differential PCM): 4 channels, 4-bit / 5-bit per sample
» SBC Decoder (Sub-Band Coding): 1 channel, 4.5K ~ 32Kbps, max. 16KHz bandwidth

11 Ver. 1.5 2025/07/25
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» MIDI: up to 8-channel polyphonic melody @ 32KHz Output Sample Rate

» Playback Voice Effects: speed change with pitch fixed, pitch change with speed fixed, etc.
® Noise filter @ 4x/8x/16x/32x up-sampling supported

® Shipping Form
» Single-Die Package: SOP-8 / SOP-16 / SSOP-24

12 Ver. 1.5 2025/07/25
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3. BLOCK DIAGRAM

N705-S
Data RAM: 4KB | = >
CPU

[ ; AHB-Lite )

LVD SMU A —rj—>r GPIO | HRC

LVR / POR Timer *2 |€4—»l4—> PWM-IO | LRC
Audio PWM

Core LDO SPI —p | —p DAC Driver

Flash Memory
Controller RTC/WDT
UART -
Y

Figure 1 Block Diagram of NX11FS2x Series
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4. PAD / PIN DESCRIPTION

Pad Name Alt# | Type SOP-8 SOP-16 SSOP-24 Pad Description
Part No. NX11FS22888 | NX11FS228816 | NXI1FS2oAUZ4
Power
VDD 0 P ) ) . Power input
VDD_PWM 0 = Egtvvaevraficl);btl)?gezgga?:lslio PWM driver. Connected to VDD internally, if
VSS 0 P ) ) . Ground
VSS_PWM 0 P Ground for DAC and audio PWM driver. Connected to VSS internally.
PWM / DAC
PWM1 / DAC 0 (0] ) ) . Audio PWM driver output 1 or DAC output by option
PWM2 0 . . . Audio PWM PA output 2
Port A
PA1 0 I/0 . GPIO pin PA1
IRO 1 (0] . IR Tx output from Timer0
PA2 0 I/0 . . GPIO pin PA2
IR1 1 (0] ) . IR Tx output from Timer1
INTO 2 | . ° External INTO
PA3 0 I/0 ° . GPIO pin PA3
TMO 1 | ) ° External input for TimerQ / Timer1
INT1 2 I ° ° External INT1
PA4 0 I/0 . GPIO pin PA4
PA5 0 I/0 . GPIO pin PA5
PA6 0 110 ° GPIO pin PA6
X 1 0} . TX pin of UART
PA7 0 I/0 . GPIO pin PA7
RX 1 I ° RX pin of UART
RSTB (default) or GPIO pin by option.
RSTB/PA8 0 I, /O ° ) . Since this pin is RSTB by default upon power up, so that it can’t be set
at low level when powered on.
3 | ° . ° Programming I/F
PA12 0 I/0 ° ° . GPIO pin PA12
PWMAO 1 (0] ° ° . PWMAO output pin
& (0] ) ) . Programming I/F
PA13 0 I/0 . . GPIO pin PA13
PWMA1 1 (0] ° . PWMA1 output pin
PA14 0 I/0 ° ° GPIO pin PA14
PWMA2 1 o ° . PWMA2 output pin
PA15 0 110 ° GPIO pin PA15
PWMA3 1 o . PWMAS output pin
14 Ver. 1.5 2025/07/25
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Pad Name Alt# | Type SOP-8 SOP-16 SSOP-24 Pad Description
Part No. NX11FS22888 | NXI1FS22BS16 | NXI1FS2oAU24
Port B
PBO 0 1/0 ° ° GPIO pin PBO
PWMBO 1 o ° ° PWMBO output pin (only for NX11FS22B / NX11FS23A)
SPI0_IO1 2 o ° . 101 / MISO pin of SPIO
PB1 0 110 . ° GPIO pin PB1
PWMB1 1 o . ° PWMB1 output pin (only for NX11FS22B / NX11FS23A)
SPI0_CSB 2 o . . CSB pin of SPIO
PB2 0 I/0 ° ° GPIO pin PB2
PWMB2 1 o ° o PWMB2 output pin (only for NX11FS22B / NX11FS23A)
SPI0_CLK 2 o ° . CLK pin of SPI0
PB3 0 110 . ° GPIO pin PB3
PWMB3 1 o . . PWMB3 output pin (only for NX11FS22B / NX11FS23A)
SPI0_IO0 2 110 . . 100 / MOSI pin of SPIO
PB4 0 I/0 ° GPIO pin PB4
SPI0_l02 2 I/0 . 102 pin of SPIO
PB5 0 I/0 . GPIO pin PB5
SPI0_IO3 2 110 ° 103 pin of SPIO
Port D
PDO 0 I/0 ° ° ° GPIO pin PIO
ICE_CLK 1 . ° . Clock pin of ICE port
TX 2 ° ° ° TX pin of UART
& | . ) . Programming I/F
PD1 0 I/0 . . . GPIO pin PI1
ICE_DAT 1 110 ° ° ° Data pin of ICE port
RX 2 I . . . RX pin of UART
3 I/0 . ° . Programming I/F

Pad Type: P = Digital Power, | = Input, O = Output, I/O = Input / Output, Al = Analog Input, AO = Analog output, AP = Analog Power.
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5. FUNCTIONAL DESCRIPTION

5.1 Memory Organization

The memory map is depicted in Figure 2 Memory Map of the NX11FS2x Series. The Embedded Flash,
RAM, function registers, and interrupt vectors, are all memory mapped. The embedded flash size ranges
from 64KB @ NX11FS2HA up to 1MB @ NX11FS23A, including interrupt vectors, AP code and various
kinds of data. There are 4KB of Data RAM associated with the N705-S processor for running the program
@ EF / SPI Flash.

Total addressing space is 16MB, while SPI Flash is mapped within 0x80_0000 ~ 0x9F _FFFF (2MB space)

with bank support for XIP and data storage expansion.

0x00_0000 Interrupt Vector
x00_01FF P
0x00_0200
AP Code Embedded Flash
(Max. 1023.5K Bytes)
0xOF FFFF
0x10_0000
OXEO_0000 '
Reserve O0xE0_OFFF SMU
0xF0_2000 °
OX3F_FFFF OXFO_2FFF UART
0x40 0000 :
Ox4070FFF Data RAM (4K Bytes) 0xF0_4000 Timer
et OXFO_4FFF :
0xF0_6000
OXFO_6FFF RTC
Reserve - :
0xF0_7000
OXFO_7FFF WoT
0x7F_FFFF OXFO 8000 :
X
0x80_0000 OXFO_SFRF GRO
SPI0 0xF0_9000 YT
XIP (eXecute In Place) 0xF0_9FFF
0xF0_B000 p
0x9F FFFF _ P
AT 0000 0xFO~BFFF :
OxF1_1000
_ _ OxF1-1FFF PwM
Function Register -
0xF1_5000
OxF1_5FFF DAC
OxFF_FFFF

Figure 2 Memory Map of the NX11FS2x Series

5.2 Clock Generator

The clock generator consists of 2 clock sources:

@ Built-in high clock (I_HRC): Output frequency is 40MHz with 1 wait-state @ EF access.
@ Built-in low clock (I_LRC): Output frequency is 32,768Hz.
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5.3

5.4

5.5

5.5.1

These two internal oscillators, |_HRC and |_LRC, are trimmed to achieve +/-1.0% and +/-3% accuracy,

respectively.

Operating Mode

The NX11FS2x provides three kinds of operating modes to tailor for various kinds of applications while

saving power consumption. These operating modes are normal mode, standby mode and halt mode.

Normal mode is designated for high-speed, high-performance operation. At standby mode, the NX11FS2x
stops almost all operations, except peripheral blocks with clock source from | _LRC, and wake-up
periodically to serve scheduled routines. At halt mode, it stops all operations, waiting for external events to

wake it up.

When the NX11FS2x is powered up, there is a delay of 32mS before user’s code is executed to ensure

Normal Mode

proper operation.

Wake-up from
- Externa event
- Clock source

Standby Mode Halt Mode

Figure 3 Operating Modes

Wake-up from
extemal event

Interrupt

Interrupt signals are directly connected to the N705-S processor. The interrupt priority is controlled by the
processor. Each interrupt is assigned with 2 bits to represent 4 possible priority levels ranging from 0
(highest) to 3 (lowest). The hardware compares the priority level first: the smaller the priority level, the

higher the priority. With the same priority, the lower the interrupt number, the higher the priority.

Peripherals

1/0 Port

Up to 20 GPIO pins are available. These are shared multiple function pins under control of the
alternate multiple function registers. A total of 20 pins are arranged in 3 ports named with Port A (PA),
Port B (PB), and Port D (PD). The PA port has 12 pins, PB port 6 pins, and PD port 2 pins.
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Each pin can be configured as input or output, weak / strong pull-high resistor and can wake up CPU

upon |/O state changes from halt mode.

5.5.2 SPI
There is one SPI master supported @ SPI0 that is dedicated for connecting with an external SPI Flash
device to store the data used for various applications like speech (ADPCM, SBC), melody (including
MIDI file and wavetable timbres), and user's general data storage. With single/dual I/O modes
supported, the SPI Flash can run up to 20MHz clock. Together with the XIP capability (eXecute In
Place), users can extend the program code @ EF to the SPI Flash with a descent performance for
many applications.
There is no dedicated LDO inside NX11FS2x to power the SPI Flash. Users have to take care of the
power supply, either via external LDO or voltage drop of VDD, depending on the battery condition.

5.5.3 UART
The NX11FS2x provides the UART (Universal Asynchronous Receiver Transmitter) module, which is a
full-duplex, asynchronous communication channel that communicates with peripheral devices and
personal computers through protocols such as RS-232.
@ Support 5 to 8 bits per character
@ Support 1, 1.5 and 2 STOP bits
@ Support even, odd and stick parity bits
@ Support programmable baud rate
@ Support detection of parity error, framing error and data overrun

5.54 PWM-IO
The NX11FS2x has up to 2 sets of PWM-IO generators (PWMA / PWMB), each with four PWM-10
outputs (PWMAO ~ PWMAS3, PWMBO0 ~ PWMB3). Every four PWM-IO output pins share a common
16-bit PWM-IO timer, while each PWM-IO output pin has its own duty register. Be noted that
NX11FS2HA / NX11FS20A / NX11FS21A got only 3 pins of PWMA available.
@® Four PWM-IO outputs share a 16-bit timer
@ Programmable divider as the clock source of timer
@ 16 bits for PWM'’s duty cycle

5.6 Timer
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The NX11FS2x has two 16-bit timers: TIMERO / TIMER1, which can be used as a trigger source for DAC /

Audio PWM / IR / Software CapTouch or as a function of time delay, clock generation, etc.

@ Programmable source of timer clock

@ 16-bit counter for each timer

High Clock ——
Timer Clock T
Low Clock —— Clock Source »16-bit Down Count Timer > fmer
Under-flow
External Clock Y
- PA[3] for Timer0,1
Timer Data Reload

Timer Pre-load Data [«

Enable/Disable

Figure 4 Timer Block Diagram

5.7 Software CapTouch

The NX11FS2x supports S/W-based CapTouch on all PA pins for applications that require no very low
standby current with wake-up on CapTouch feature. The power consumption of S/W-based CapTouch
might not be low enough to meet the strict battery life criterion, but it's still useful for many applications

since the BOM cost is virtually not changed at all after the inclusion of CapTouch feature.

PA1

—_—

] I

PAS8 | .
MUX /0 Transient

PA12 |

: '

: PN
PA15 Stop Counting
High Clock ——

Timer Clock Timer Data

Low Clock —— Clock Source 16-bit Down Count Timer p——9»

'y

External Clock —
- PA[3] for Timer0,1

A

SIW Touch Trigger Timer Pre-load Data

Figure 5 Software CapTouch Block Diagram

19 Ver. 1.5 2025/07/25



(\) Nyquest NX11FS2x

5.8 IRTX

The NX11FS2x provides a programmable IR carrier, whose frequency can be generated by assigning

suitable counter values to the 16-bit timer.

@ Support output stop value at 0 or 1.
@ Support 16 bits reload data to adjust IR’s frequency.
@ The lowest frequency is I|_HRC divided by 65535, which is 512 Hz @ |_HRC=40MHz .

16-bit Timer Data = IRO (PA1)
(write to latch ) IR1 (PA2)
CMP
High Clock —— IR Output
Timer Clock . MUX
Low Clock ——] Clock Source > 16-bit Timer Data »
( current counter read )
e
External Clock —— Stop High/Low
- PA[3] for Timer0,1
Timer
Under-flow IR Mask/Unmask
Enable/Disable
Timer Preload Data |« Timer Data Reload

Enable/Disable
IR " "
Output /< 37KHz Carrier >/ \< 37KHz Carrier >\
Mask Disable Mask Enable Mask Disable Mask Enable
Stop High Stop Low

Figure 6 IR TX Block Diagram

5.9 RTC

As the name implies, the RTC (Real-Time Clock) is generally used to keep the time, with the clock source
from an internal built-in I_LRC (trimmed to 32,768Hz with +/-1.5% accuracy). The RTC supports periodic
time tick interrupts with 4 options: 16.384KHz, 1.024KHz, 64Hz, 2Hz.

5.10 WDT

The Watchdog Timer (WDT) is used to perform a system reset when the system is not responding at all.

There are two period options for the WDT to generate a reset: 188ms / 750ms.

Timer Clock

( From RTC Block ) WDT Overflow

> 3-bit Counter >

F 3

Reset Counter
WDT_En —
Clear WDT —
CPU_Standby —

Figure 7 WDT Block Diagram
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5.11 DAC & Audio PWM Driver

The NX11FS2x provides one data buffer with 1-level FIFO and one 14-bit Digital-to-Analog converter (for

NX11FS23A only) with interpolation function. It can be started by software or TIMER trigger.

@ Provide 1-level FIFO as data buffer

@ Provide hardware up-sampling (interpolation) function

Channel 0 Data

5.12 LVD

Pl Up Sample |re——

Up Sample (Interpolation)
4/8/16 /32 Point

Figure 8 Block Diagram of DAC and Audio PWM Driver

v
o
>
)

DAC Enable

Pw>

PWM1/DAC

P Qutput Mode

Select

PWM2

PWM Enable

The LVD (Low Voltage Detector) is trimmed to +/-3% accuracy for the user to detect the battery voltage @
VDD pin. When the VDD voltage falls below the specified LVD level, the LVD_Flag will be set as HIGH.

LVD_SEL[2:0] | Voltage
111 3.6V
110 3.4V
101 3.2V
100 3.0V
011 2.8V
010 2.4V
001 2.2V
000 2.0V

Table 2 LVD voltage select
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5.13 Options

Users may select different options depending on the application requirement. There are several options

that users may select for the NX11FS2x series, as shown in Table 3 User Options.

Item Name Options
1. Reset Pin (default)

2.GPIO

1.LVR Enable at Halt Mode

2.LVR Disable at Halt Mode (default)

1.4.5V (default)
2.3.0V

1. WDT Enable (default)
2. WDT Disable

1.0.7vDD/0.3VDD (CMOS, default)
2.0.5vDD/0.2VvDD (TTL)

1. GPIO (default)
2.SPI

1.PWM (default)
2.DAC

1.Normal (default)
8 | Audio PWM Current 2.Large

3.Ultra

1 Reset Pin (PA8)

2 | LVR (Halt Mode)

3 | VDD Voltage

4 | WDT

5 | Input Voltage (ViH/ViL)

6 SPI0 Functions

7 | Voice Output

Table 3 User Options
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6. ELECTRICAL CHARACTERISTICS

6.1 Absolute Maximum Rating

Symbol Parameter Rated Value Unit

Vop - Vss Supply voltage -0.5~+7.5 V
VN Input voltage Vss-0.3~Vop +0.3 \
Tor Operating Temperature 0~+70 °C
Tst Storage Temperature -25 ~ +85 °C

6.2 DC Characteristics

(Ta=25°C, unless otherwise specified)

Symbol Parameter Vop | Min. | Typ. | Max. | Unit Condition
Vob Operating voltage - 2.0 5.5 \% -
5.5 2 UA | CPU stops, all functions off
[HALT Halt Current
5.5 3 uA LVR on at halt mode
3 3 ;
CPU stops, all functions off
4 ’ ’
Ise Standby Current uA RTC on, LVR on
4.5 4
Operating Normal 3 7 CPU_CLK =40MHz,
lop mA 1 wait-state,
Current Mode 45 7 No load
Strong 3 100
(100KQ) | 45 66
Pull High Weak 3 1,000
RpH Resistor (1 MQ) KQ Vin= 0V
(Input current) 4.5 600
RSTB 3 30
(30KQ) 4.5 20
Normal drive current 3 -9 Vor = VDD - 1.0V
(Normal GPIO) 45 13 oH '
loH mA
SPI mode drive current 3 -14 Von = VDD - 1.0V,
(SPI0 PBI[0:5]) 4.5 -20 SPI mode
Normal sink current 3 12
loo (Normal GPIO) 45 19 mA VoL= 1.0V
Large sink current 3 23
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Symbol Parameter Vop | Min. | Typ. | Max. | Unit Condition
(Normal GPIO7) 45 36
SPI mode sink current 3 14 \g)FLH:n:(.)cc)i\é’
(SPIO PB[0:5]) 45 20
. 3 150 1KHz Sine wave,
Iy Output Gurrent mA THDN @ 1%,
P 4.5 250 Load = 8Q
_ 3
AFIF |_HRC trim accuracy 3 |-05 05 | % %‘9
Vivw LVR voltage i 18 v Vivris trimmed to
1.8V +/- 0.1V.

"1 PB4 sink capability is rated at 15mA / 23mA for 3V / 4.5V, respectively.

2 The current is represented in the form of effective power, which is bigger than playback under practical conditions.

3 Ftyp = 40MHz, which is the nominal clock of |_HRC.
" Is (Standby Current) is specially designed for NX11FS2HA / NX11FS20A / NX11FS21A / NX11FS22B to meet the

battery life challenge of IR wake-up applications. It can reach 5uA sleep current @ 500mS scan period, 4.5V condition.
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6.3 DAC Characteristics
(Vbp=4.5V, Ta=25°C, unless otherwise specified)
Symbol Characteristics Min. Typ. Max. Unit Condition
Bres Resolution of DAC 14 Bit -
THD+N THD+N 66 dBr A
(Vin = -3 dBFS)
DR Dynamic Range 77 dBr A No load
(Vin = -60 dBFS)
SNR N0|§e at No Signal -100 dBr A
(Vin =-90 dBFS)
6.4 Audio PWM Characteristics
(Vbp=4.5V, TA=25°C, unless otherwise specified)
Symbol | Characteristics VDD Min. Typ. Max. Unit Condition
THD+N _ THD*N ; -60 dBr A
(Vin = -3 dBFS)
DR Dynamic Range - -81 dBr A Load = 8Q
(Vin=-60 dBFS)
SNR N0|§e at No Signal ) 125 dBr A
(Vin=-90 dBFS )
Load = 8Q,
3V 230 mw THD+N @ 1%
Po Output Power —
4.5V 530 mwW Load = 80,
' THD+N @ 1%
25
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6.5 Frequency vs. Voltage

6.51 |_HRC

Line Regulation: _HRC @ 40MHz
2.0%

1.0%

0.0%

-1.0%

-2.0%

-3.0%

-4.0%

Deviation (%)

-5.0%

1.4
1.6
1.8
2.2
24

26

-6.0%
-7.0%

2.8
3.2
3.4
3.6
3.8
4.2
4.4
4.6
4.8
5.2
5.4
5.6
5.8

VDD (V)

6.52 | _LRC

Line Regulation: |_LRC @ 32KHz

S
c
0
5
o
20% O
-4.0%
NTODANNTOOMNTOQOTNT QXN DO
~ ~ v AN AN AN N O M Mmm < T << 0w LwLw
VDD (V)
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6.6 Frequency vs. Temperature

6.6.1 |I_HRC
I_HRC @ 40MHz
3.0
2.0
1.0 4
=N
: : ://./‘ﬁ:':':ﬁ‘\.k\:o.oé
8
>
-2.0
-3.0
o T} o o) o o Ty} o 0
5 Y ~ 0 ~ e} = Y
Temperature (°C)
6.6.2 | LRC
|_LRC @ 32KHz
8.0
6.0
4.0
— 20 R
T\'\A . . . . " | 0.0 c
T T T T \ T N T : T : - \ 1 . g
v v ©
20 3
o
-4.0
-6.0
-8.0
o Yol o w0 o o Yo o [Te]
Temperature (°C)
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7. APPLICATION CIRCUIT
® NX11FS2xA/B

';
I
| Optonal I
|
: (Only for NX11FS23A )
I Vaotage :
I Dpac |
I HYSR001A
I |
|
) |
DA / PV 1 ]
P2
PA1 G, PAT-4) PAT
ssopzs L VAPA L;:,‘I
P PAIIY PAIZ] |
: SOP 16 PE3O) | GHO o
I PA13. PaE
I S0P 8 popig !
VDO VOO
Blatlery j‘ ICE_CLK PDO)
20v-55W “T-
1uF ICE_DAT PO1) WCE [
"-'H BSTB @.ﬁ] Prulﬂ mmer
1 IS0 PAIZ)

Note 1: NX11FS23A_EVB can pass FCC Part 15B test, under the condition of 3*Alkaline batteries, 40MHz @ |_HRC,
20MHz SPI clock, playback of SBC from SPI Flash, 8-ohm speaker, and LED toggle on/off @ 2Hz.
Note 2: The 1uF decoupling capacitor @ VDD/VSS is required and should be placed as close to the chip as possible.

Note 3: Do not add small cap (like 0.1uF) across trigger switches in parallel to avoid negative pulses.
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8. PACKAGE PIN ASSIGNMENT
8.1 SOP-8 (150mil, 1.27mm pin pitch)

Oz=zz o =z
vss 1] XX X [E] Po1Rx/TSDA vss [1] x 8 | PD1/ICE_DAT/RX/TSDA
P —_—
PWM1 [2]] a E"'l) 3 [7 ] PDO/TX/TSCL PWM1 [2] g [ 7 ] PDO/ICE_CLK/TX/TSCL
NNDN N
PWM2 [3] ; )o> T [ 6 ] PA12/PWMAO/BMISO PWM2 [3] N [ 6 | PA12/PWMAO/BMISO
> w
nuwm ()]
VDD |I % B & E RSTB/PA8/BCSB VDD [4] b [ 5 ] RSTB/PA8/BCSB
o =z
vss [1] § 8 | PD1/ICE_DAT/RX/TSDA
—
PWM1/DAC c';,'l) [ 7] PDO/ICE_CLK/TX/TSCL
N
PWM2 w 5] PA12/PWMAO/BMISO
>
VDD g [5] RSTB/PAS/BCSB

8.2 SOP-16 (150mil, 1.27mm pin pitch)

vss [1] O 6] PB3/SPIO_l00 vss [1]O [16] PB3/PWMB3/SPIO_IOO
Pwm1 [2] 1] PB2/SPI0_CLK Pwm1 [2] [15] PB2/PWMB2/SPIO_CLK
z2ZZ Z
Pwmz [3] S¢S [14] peuspio_cse Pwi2 [3] P34 [14] PB1/PWMB1/SPIO_CSB
_ A= -
_ o = -
vDD [4] aad [13] PBO/SPIO_IO1 voD [4] a [12] PBOPWMBO/SPIO_IOT
NN DN N
PA2/IR1/INTO [ 5] >$ % [12] PD1/RX/TSDA PAZ/IR1ANTO 5] N [12] PD1/ICE_DAT/RX/TSDA
v
(2NN w
PAJTMOINTT [6] = = = [11] PDO/TX/TSCL PASTMOINTA [ 6] i [11] PDONICE_CLKTX/TSCL
oo o >
RSTB/PAS [7] [10] PAt4PWMA2 RSTBI/PAB [ [10] PAT4/PWMAZ
PA12/PWMAO/BMISO [8] (0] PA13PWMAT PAT2IPWMAOBMISO [e] [o] PataPwMA1
vss [1] O 6] PE3/PWMBS/SPIO_IOO
PWM1DAC [2] [15] PB2/PWMB2/SPIO_CLK
=z
pwm2 [3] > [14] PB1/PWMB1/SPIO_CSB
ry
vDD [4] m [13] PBO/PWMBO/SPIO_IO1
0
PA2/IR1/NTO [5] cj;; [12] PD1/ICE_DAT/RX/TSDA
PA3ITMO/NT1 [6] @ [11] PoO/CE_CLTX/TSCL
[
RSTBIPA8 [7] [10] PA1aPWMA2
PA12/PWMAOBMISO [] (o] PataPwMAY
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8.3 SSOP-24 (150mil, 0.635mm pin pitch)

vss [1]O

PWM1 [2]
PWM2 [3]

vDD [4]

PA1/IRO [5 |
PA2/IR1/INTO [6]
PA3/TMO/INT1 [7 |

PA4 [8]

PA5 [9]

PA6/TX [10]

PA7/RX [11]
RSTB/PA8 [32]

¥Z2Nd2ZZSdLLXN

[24] PB5/SPI0_IO3

23] PB4/SPI0_I02

[22] PB3/PWMB3/SPIO_IOO
[ 21] pB2/PWMB2/SPIO_CLK
[20] PB1/PWMB1/SPIO_CSB
[19] PBO/PWMBO/SPIO_IO1
18] PD1/ICE_DAT/RX

[17] PDO/ICE_CLK/TX

[16] PA15/PWMA3

[15] PA14/PWMA2

[14] PA13//PWMAT

[ 13] PA12/PWMAO

VSS
PWM1/DAC
PWM2

VDD

PA1/IRO
PA2/IR1/INTO
PA3/TMO/INT1
PA4

RSTB/PA8

1O
[2]

YZNVECSHLLXN

[ 24] PB5/SPI0_103

23| PB4/SPI0_IO2

22| PB3/PWMB3/SPI0_I00
[21] PB2/PWMB2/SPIO_CLK
20| PB1/PWMB1/SPI0_CSB
[19] PBO/PWMBO/SPIO_IO1
[18] PD1/ICE_DAT/RX

[17] PDO/ICE_CLK/TX

[16] PA15/PWMA3

[15] PA14/PWMA2

[14] PA13/PWMA1

[13] PA12/PWMAO
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9. PACKAGE DIMENSION

NX11FS2x

9.1 SOP-8 (150mil, 1.27mm pin pitch)
A INMCHES MILLIMETERS
Fl Fl I:l MIN | TYP | MAX | MIN | TYP | MAX
$ A 10183 - 0.202 | 4.65 - 513
B |0.144 |0.150|0.163 | 3.66 | 3.81 | 4.14
B P
C |0.068 - D.074 | 1.35 - 1.88
F i D |0.010 - 0.020] 0.25 - 0.51
G L F {0.015 - 0.035| 0.38 - 0.89
D G 0.050 BSC 1.27 BSC
. ] .
- ne \ \ J [0.007 - 0.0101] 0.19 - 0.25
{ 1, — i K |0.005| - |0010[013| - |025
SEATING PLAN W “’-\IJ j‘& L |0.189 - 0.205 | 4.80 - 5.21
M| - - ge - - ge
Note: For 8-pin SOP IC, 100 units per tube. P|0228] - |0244]are] - |50
9.2 SOP-16 (150mil, 1.27mm pin pitch)
K INCHES MILLIMETERS
HHHHAES
= 5 I'-.-1IN|TYP|I'-.-1AX I'-.-1IN|T‘HP|I'-.-1A){
A B A 0.236 BSC 6.00 BSC
1. 8 B 0.154 BSC 3.90 BSC
c (oo012| - |oo2o0|031| - | 051
+OOFAARET jooz| - | | - |
> . C 0.390 BSC 9.90 BSC
c D [0.065| - |0069|164| - | 175
9 E 0.050 BSC 127 BSC
o b F |0.004] - |o.010|010| - | 025
v G |0.016| - |oos0|o040| - | 127
H (0.004| - [oo010f{010| - | 025
Cf_ - - Eﬂ - - Eﬂ
Note: For 16-pin SOP IC, 50 units per tube.
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9.3 SSOP-24 (150mil, 0.635mm pin pitch)

ANONO0AQ00A0 — T L INCHES MILLIMETERS
~F MIN | TP [ max | min | TvP | max
1 A |0049| - [0.061[125[ - | 155
Bl A1(0.002| - |ootofo0o0s| - |025

cryurru ot B [0o008| - |0012|019| - |03

e HE -
0 c [oooe| - |0010|015| - |025
D [0337| - |0344|855| - |875
BN e | 0025BSC 0.635 BSC

*fﬁ — o E (0150 - |0.57|380| - |4.00
HEHE O H|0224| - (0248|570 - |6.30
F— e | L[o012] - |oo3s[030] - |00

_ glo | - ||| - |7

Note: For 24-pin SSOP IC, 50 units per tube.
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10. ORDERING INFORMATION

P/N Shipping Form Remark
NX11FS2HAW Wafer Blank EF data
NX11FS2HAS8 SOP-8 150 mil, 1.27mm pitch
NX11FS2HAS16 SOP-16 150 mil, 1.27mm pitch
NX11FS20AW Wafer Blank EF data
NX11FS20AS8 SOP-8 150 mil, 1.27mm pitch
NX11FS20AS16 SOP-16 150 mil, 1.27mm pitch
NX11FS21AW Wafer Blank EF data
NX11FS21AS8 SOP-8 150 mil, 1.27mm pitch
NX11FS21AS16 SOP-16 150 mil, 1.27mm pitch
NX11FS22BW Wafer Blank EF data
NX11FS22BS8 SOP-8 150 mil, 1.27mm pitch
NX11FS22BS16 SOP-16 150 mil, 1.27mm pitch
NX11FS22BU24 SSOP-24 150 mil, 0.635mm pitch
NX11FS23AW Wafer Blank EF data
NX11FS23AS8 SOP-8 150 mil, 1.27mm pitch
NX11FS23AS16 SOP-16 150 mil, 1.27mm pitch
NX11FS23AU24 SSOP-24 150 mil, 0.635mm pitch
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