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1. okl

NX1 ZSIEEGS 320 7tCPU HY S i’ Speech/MIDI Rl e: - FihlEcat FACSHREB B HIRE ) - NEROTPIE Ky
BEMmR - R NFEMEER - 1L H A OTPESMEMOQRISIIHHYESS -

CPUNEE ILM/DLM ARl - fe it kifimz 1.57 DMIPS HUERKI - E1E32MHziR = 24 - & ]
ZEF] 50+ DMIPS - ®Apsaig st A1 Al i 6 A 2 1E 5 R B (R RARR Z [ DI DK BUR (FERY DO RESRELE ~ HITERE T
32.768KHz AR G as ERMERETE L I (F RofadEa i AR -

NX1 Z50 &8 EE S - HOTP/RAMECTERS A/ ~ VOB H ~ DU INRE % ARG 7> - NXTERFHEC IR AG LI 204
T DUEHEE]16MB - & B (OTP/RAM) ~ #838 « DI SPI flashiy {725 M (LI5S /& RHER) - iHXDSPHE
RUALLURRERG RS RS > NX157#%SBC (Sub-Band Coding, 1#74wtih) » HE T E & IADPCMEEE » Fr T
HEiBER 2/ EEE B RSB RARAYFEZ /KA | #5132 TMCURGSHY S MR R - w2 EER 1671
5ZMIDI - FrEHYE R - EFESBC / MIDI {52 ~ H /&K (Wavetable) ~ XIP 23 » —f&{#EHEER > # ] LIHESPI
flashEy 5 -

NX1 2 7R E TS - 3416 ThyEHIGE3(Timer) © 8iEiEIHAS PWM-I0 #it: » 2L 7 fHiz(# 3 Dead
Zone RS o W EHEIMEBENSRITE (Capture)IhAE + 8iEiE ~ 12{i TLAYSARMEEL B i i # 25(ADC) » ELFEMICHTE
K #5 ~ AGCIPGA » 728 AMICHE A - DUR & ZUHEE RO T8 A+ 1400 Ty BB b 25 (DAC) il L
1SR HES X i vl E B BE gy WU\ 5 SR VOB M B Ir & &l ~ W {F & % ThaE IR AYGPIO : 7 #%
38KHz/57KHz/125KHz/500KHZ#H 1 (R HI AL HH (IR TX)=kQFIDFER] + SPIOF RSN ISP flash - Ak
PRy 3.3V B 1.8V LDOZ{EEE » A7 4% Single/Dual/Quad /O LK XIP (eXecute In Place » fEHI#I{ T2
) PBE 5 SPM HIET4ME2.4GHz RFECHANSPI Z {4 5 54 SDHC 2.0 (Ve iER71 1 ; PCHEAE /) HFIUART
TX/RX W] {E Ry &5 RS -

NX1 255 TR C SES/E NYIDE BREE T BE%E » $2 0% = 5 2 032l A e B s R FE I R amBi 88 © SRR
P&y Q-Code BEEMAAEI32(L7TMCU » AMMEFRHEFER S RIS A A TIHIFH SR - IR T A i R B R Y
B - #Et NX_Programmer T##5 % DhAEUSB#E &R 5B a5 - (6 & 7] DUT I SE R DL Nl B0+ BAF
NX1_ICE #fTHE=k%8E ; LL NX1_FDB (Flash Demo Board) 52 /F ARV E R 5 LUK FHOTP (One Time PROM)
Az o NX_Programmer #2#2{t ICP (In-Circuit Programming) JE&E & EM _E SPI flash FYThEE - H{ER S
HEPCBAISAH FEET TERE -

NX1 2B H 0F 55 il 4 700 5 A 2 % 50 % K5 LA EEFT @ Dice ~ SOP-16 ~ SSOP-24 ~ LQFP-32 + LQFP-48 -
LQFP-64 L) R e SPI flash [#)/\ % SOP-8 / SOP-16 / SSOP-24 %} £} (MCP, Multi-Chip Package) -
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2. IhRE
@ TEATIFERE @ 2.4V ~ 5.5V
> SPI0 Efy SPI flash gypyzE LDO {2 - mf#E 3.3V (FEz%{E) = 1.8V (NX11P21A / NX11M / NX12M /
NX13M R Z4%)
> CPU il 32MHz & 1Tl » (R TAFERE R 3.0V § fflEE[E 12MHz 3171 » (R T{FEEE L 2.2V -
@ 32 firjt CPU Ni%
» Andes N705-S - MEEEFHE Y ARM Cortex-MO+ -
> Bem CPU AR : 32MHz - & B RS (wait-state) Ay =2k OTP » A]#E 50+ DMIPS -
> BHE—fR B EEREAS -

@ LF 18 (HEERHE » RAM Ak 12KB, OTP 2k 96KB, 4 SPI Flash {44 2Mb % 32Mb -

16-bit 12-bit Push-Pull

2 WM. o o
Flash 1/0 SPIO/1 [°C UART Timer PWM-10 ADC MIC X'tal DAC PA VR MCP Package

NX11P21A | 4KB | 32KB - 18 v/- 2 v v Dice, SOP-16, SSOP-24
NX11P22A | 4KB | 32KB - 24 v/- 2 4 - - v v v - Dice, SSOP-24, LQFP-48
NX12P64A | 12KB | 64KB = 32 viv v % 3 8 8-ch \% v v v v = Dice, SSOP-24, LQFP-48
NX13P64A | 12KB | 64KB - 32 v/v % % 3 8 8-ch v v % v - Dice, SSOP-24, LQFP-48
NX11S21A | 4KB | 32KB | 2Mb 12 v/- 2 v v v SOP-8, SOP-16
NX11S22A | 4KB | 32KB | 4Mb 12 v/- 2 v v v SOP-8, SOP-16
NX11M22A | 4KB | 32KB | 4Mb 12 v/- 2 v v v SOP-8, SOP-16
NX11M23A | 4KB | 32KB | 8Mb 12 v/- 2 % % % SOP-8, SOP-16
NX11M24A | 4KB | 32KB | 16Mb | 12 v/- 2 % % % SOP-8, SOP-16
NX11M25A ( 4KB | 32KB | 32Mb | 12 v/- 2 \ v v SOP-8, SOP-16
NX12M52A | 10KB | 96KB | 4Mb 16 v/- v v 3 4 4-ch \Y v v v v v SOP-16, SSOP-24
NX12M53A | 10KB | 96KB | 8Mb 16 v/- v v 3 4 4-ch v v v v v v SOP-16, SSOP-24
NX12M54A | 10KB | 96KB | 16Mb | 16 v/- v v 3 4 4-ch v v v v v v SOP-16, SSOP-24
NX12M55A | 10KB | 96KB | 32Mb | 16 v/- v v 3 4 4-ch v v v v v v SOP-16, SSOP-24
NX13M52A | 10KB | 96KB | 4Mb 16 v/- v v 3 4 4-ch \Y v v v v SOP-16, SSOP-24
NX13M53A | 10KB | 96KB | 8Mb 16 v/- v v 3 4 4-ch v v v % v SOP-16, SSOP-24
NX13M54A | 10KB | 96KB | 16Mb | 16 v/- % v 3 4 4-ch v \% v % v SOP-16, SSOP-24
NX13M55A | 10KB | 96KB | 32Mb | 16 v/- v % 3 4 4-ch v \% % % v SOP-16, SSOP-24

Table 1 Product Line-Up of NX1 Series
@ “EIFHREEIE - NEE HI_CLK(32MHZz)#1 LO_CLK(32.768KHz) #k&ss - (F5#E%E : HI_CLK @ +/-0.5%, LO_CLK
@ +/-1.5%)

@ VUfE TIERHATHE AR KRB UM FE - IR (Normal) / 127 (Slow) / 71 (Standby) / K (Halt) > EHEHK
AT > BRI @ 1uA -

@ N 6 [B{CERMNES (LVD) : 3.6V, 3.4V, 3.2V, 2.6V, 2.4V, 2.2V -

@ WEEEMEhAE (LVR) - fEHE P LAETTEE > THE(ER 2.8V @ 32MHz for NX12, 2.7V @ 32MHz for
NX11, 2.4V @ 24MHz, 2.0V @ 16MHz, 1.8V @ 12MHz -

@ —4H 16 it TEETEEZS (Timer0O / Timer1 / Timer2) o

@ {isH PWM 425 (PWMA / PWMB)
> 4 PWM A SR BARRIFES ~ 16 fycatiyes (FIBILE (F—fatirastif) - 4 (8 16 fThRTEErfres «
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> GHHES 4 EETIHY PWM iEiE (PWMAO ~ PWMAS3 / PWMBO ~ PWMB3) -
> $eftEA Dead-Zone &/ 20V H =l (PWMAO / PWMA1 & PWMBO / PWMBH1) -
> RIS IREEIIAE (£ PWMA) -

@ ADC (FttE i #Eites)
> s (R EEIREERE) 12 izt SAR ADC -
> TEHETHEES T ik(Timer0 / 1/ 2) SRl ss -

@ i MIC REE > 2 SRATEIAES > PLR HBIMEAIE 2aZHI(AGC / PGA) -

@ M 14 {iryT DAC(EUIAEEEHAES) LUK 1.3 FU/A1.5 FLAERE AT (2 NX11P22A)
> AR ACIN SHEL(E5E AT BN B E9UR St B DR AHEE IV -

@ 5% A0fR 1O B - B T EAIEEIH(LL byte RyBEAr)LASh » EEAREHI AT R (7 es (& AL Ti%ER] - Hoha 8 R /O
i (PA8 ~ PA15) [ {Z{i 87 (CSC) #itzhaE (NX11P21A / NX11M / NX12M / NX13M R 37 4%) -

@ i £ SPI (Master)
> =7 32MHz 5k -
> 4% 32 firyEist - v gk 128Mb SPI flash -
> SREEEA LR XIP B (FE T2 - R SPIO) -
> THE x1/x2 [ x4 110 #iEfEi= (Single / Dual / Quad - #£[F SPI0 > NX11P21A / NX11S A3 Quad) -

@ WAL H ;IR {E## > UART > I12C -
@ IZENES(RTC) : 16.384KHz (2 4.096KHz) / 1.024KHz / 64Hz / 2Hz 1 -
@ HEEFTH(WDT)E1HF « m]75E 188ms / 750ms EHE -

@ 45 F £ (MCP, Multi-Chip Package, {%£FR NX11M2xA / NX12M5xA / NX13M5xA £ 51))
> SPI Flash #g#1F SOP-8 / SOP-16 / SSOP-24 £f454
> %% 4Mb / 8Mb / 16Mb / 32Mb SPI Flash
> SPIO FRETEEAENEFTE » 0/ NEIEFAE B R 251 GPIO
> WEHERADI - BRI
> A GPIO &g : 4 @ SOP-8 8 ~ 12 @ SOP-16 > 16 @ SSOP-24
> T{E Master =i Slave #:{E

@ =% OTP Lg% -

@ i1 5FH%RR
> =& S I Q-Code #21K -
> HE[EHY NYIDE C 5125 -
> 2 iR NX_Programmer™ #2i FDB » OTP LUK ICE -
> Q-FDB_Writer DL 5z OTP_Writer H3 0] DA #8 NX1 Z.51 -

@ ENRIEAYEE B /MIDI 4RAFTEES DL R & 2UB A
> ADPCM &Rfigt - REPRIERE 4 iyt / S ot -
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SBC 4mfits : 4.5K ~ 32K EEEFR » = #HE 16KHzZ -
CELP figtl - 4.8K LLFFR(8KHz £REER) - (ER AR -
MIDI fi#hs 2% 16 i (32KHz fifi H ERIER) »
FEE IR - R - R ES
@ it 4 EIEBRIEEREE -
@ HEpEE
> #15 (Dice) °
> EHEE : SOP-16 / SSOP-24 / LQFP-48, SOP-8 / SOP-16 / SSOP-24 MCP (f£[E NX11S2xA / NX11Mx2A
/ NX12M5xA / NX13M5xA Z2.51)) -

YV V VYV V
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1. GENERAL DESCRIPTION

The NX1 series is a 32-bit MCU based high-quality speech/MIDI processor, which is specially designed for
customers to innovate with advanced DSP power. It is embedded with OTP (One Time PROM) for mass

production, such that no mask is required while MOQ / Lead Time are kept minimized.

With Instruction / Data Local Memory bus (ILM/DLM) built in CPU, the NX1 can run 1.57 DMIPS per MHz and
up to 50+ DMIPS @ 32MHz. In addition, the dual clock design let customers switch between fast / slow clocks
for achieving the best power consumption and performance ratio, or may employ 32.768KHz X'tal oscillator for

time-keeping applications.

The NX1 series consists of several derivatives with respect to ROM (OTP), RAM, I/O and functions. With
memory-mapped architecture, the NX1 can address up to 16MB space that includes memory, register files,
peripheral and SPI flash storage (including instruction / data modes). 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. Via the high performance of 32-bit
MCU, the S/W-based MIDI synthesizer can reach more than 16-ch polyphonic channels. All data including SBC

/ MIDI files, wavetable timbres, XIP codes and general user data, can be accessed from the external SPI flash.

There are various useful features inside the NX1 series: Three sets of 16-bit Timers; 8-ch H/W PWM-IO pins,
which provide complimentary outputs (with dead zone generator) and capture feature; 8-channel, 12-bit SAR
ADC with MIC pre-amplifier & AGC / PGA that supports differential MIC input; 14-bit DAC + 1.5-watt Push-Pull
power 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; SPI0 for SPI flash
control, powered by embedded optional 3.3V / 1.8V LDO, which supports single/dual/quad I/O mode with XIP
(eXecute In Place) capability; SPI1 for 2.4GHz RF module or other SPI devices; SDHC 2.0-compliant memory
card; I12C H/W interface and UART TX / RX for serial communication.

Except developing by C language at NYIDE environment, which provides customers with more controllability
over complicated projects. Moreover, The NX1 series brings Q-Code (High-level programming) to 32-bit MCU,
which provides customers with an easy-to-use, highly productive development environment to cope with the
importance of in-time product concept realization. The multi-purpose NX_Programmer (USB-2-Serial adaptor)
H/W provides customers with various functionalities: program code debugging @ ICE, prototype demo @ FDB
(Flash Demo Board) and mass production @ OTP. Besides, NX_Programmer can also provide ICP (In-Circuit

Programming) function to program SPI flash for customers to fabricate PCBA in advance.

Various package forms are available for the NX1 series: Dice, SOP-16, SSOP-24, LQFP-32, LQFP-48, LQFP-
64 and the innovative SOP-8 / SOP-16 / SSOP-24 MCP (Multi-Chip Package), where SPI flash is stacked inside

for applications that require small footprints.
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2,

FEATURES

@ Wide Operating Voltage: 2.4V ~ 5.5V
> SPI flash @ SPI0 powered by embedded LDO, 3.3V (default) / 1.8V optional (not for NX11P21A / NX11M
/ NX12M / NX13M).
» Min. operating voltage is 3.0V @ 32MHz maximum CPU clock, and 2.2V @ 12MHz minimum CPU clock.

@ 32-bit CPU core
» Andes N705-S, like ARM Cortex-M0+.
» Max. CPU clock: 32MHz, up to 50+ DMIPS cooperated with zero wait-state high speed OTP.

» 1-cycle fast multiplier.

@ There are 18 IC bodies. The maximum RAM size is 12KB, maximum OTP size is 96KB, and SPI Flash for
MCP ranges from 2Mb to 32Mb.

16-bit 12-bit Push-Pull

2 T, M- / %
SPI0/1 I°C UART Timer PWM-10 ADC MIC X'tal DAC PA VR Package

NX11P21A | 4KB | 32KB - 18 v/- 2 v v Dice, SOP-16, SSOP-24
NX11P22A | 4KB | 32KB - 24 v/- 2 4 - - v v v - Dice, SSOP-24, LQFP-48
NX12P64A | 12KB | 64KB - 32 viv v v 3 8 8-ch v v v v v = Dice, SSOP-24, LQFP-48
NX13P64A | 12KB | 64KB - 32 viv v v 3 8 8-ch v v v v - Dice, SSOP-24, LQFP-48
NX11S21A | 4KB | 32KB | 2Mb 12 v/- 2 v v v SOP-8, SOP-16
NX11S22A | 4KB | 32KB | 4Mb 12 v/- 2 v v v SOP-8, SOP-16
NX11M22A | 4KB | 32KB | 4Mb 12 v/- 2 v % v SOP-8, SOP-16
NX11M23A | 4KB | 32KB | 8Mb 12 v/- 2 v v v SOP-8, SOP-16
NX11M24A | 4KB | 32KB| 16Mb | 12 v/- 2 v v v SOP-8, SOP-16
NX11M25A | 4KB | 32KB | 32Mb | 12 v/- 2 v v v SOP-8, SOP-16
NX12M52A | 10KB | 96KB | 4Mb 16 v/- v v 3 4 4-ch v v v v v v SOP-16, SSOP-24
NX12M53A | 10KB | 96KB | 8Mb 16 v/- \ \ 3 4 4-ch v % \ v v \% SOP-16, SSOP-24
NX12M54A | 10KB | 96KB | 16Mb | 16 v/- v v 3 4 4-ch v v v v v v SOP-16, SSOP-24
NX12M55A | 10KB | 96KB | 32Mb | 16 vl/- v v 3 4 4-ch v v v v v v SOP-16, SSOP-24
NX13M52A | 10KB | 96KB | 4Mb 16 v/- v v 3 4 4-ch v v v v v SOP-16, SSOP-24
NX13M53A | 10KB | 96KB | 8Mb 16 v/- v v 8] 4 4-ch v % v % v SOP-16, SSOP-24
NX13M54A | 10KB | 96KB | 16Mb | 16 v/- v v 3 4 4-ch v v v v v SOP-16, SSOP-24
NX13M55A | 10KB | 96KB | 32Mb | 16 v/- v v 3 4 4-ch v v v v v SOP-16, SSOP-24

Table 1 Product Line-Up of NX1 Series

@ Dual Clock Operation. Built-in oscillators for HI_ CLK (32MHz) and LO_CLK (32.768KHz), accuracy trimmed
to +/-0.5% for HI_CLK and +/-1.5% for LO_CLK.

@ Power management to support 4 operating modes: Normal / Slow / Standby / Halt mode. At Halt mode, the

typical consumption current is 1uA.
@ LVD (Low Voltage Detection): Total 6-level options: 3.6V, 3.4V, 3.2V, 2.6V, 2.4V, 2.2V.

@® LVR (Low Voltage Reset): User-configurable, default values are 2.8V @ 32MHz for NX12, 2.7V @ 32MHz
for NX11, 2.4V @ 24MHz, 2.0V @ 16MHz, 1.8V @ 12MHz.

@ Timers (Timer0 / Timer1 / Timer2): Each Timer consists of divider and 16-bit down-counter with various clock

sources.
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@ Two PWM Generators (PWMA / PWMB)

» Each generator consists of a clock divider, a 16-bit timer (that can be used as a general timer) and four

16-bit duty cycle registers.
» Up to 4 independent PWM channels per generator (PWMAO ~ PWMA3 / PWMBO ~ PWMB3).
» Provide complementary outputs @ PWMAO / PWMA1 & PWMBO0 / PWMBH1, with dead-zone generator.
» Capture supported @ PWMA.

@ ADC (Analog Digital Conversion)
» 8-ch (with auto scan mode), 12-bit resolution SAR (Successive Approximate Register) ADC.

» Trigger by underflow of Timer0 /1 /2, or software manually.
@ Built-in MIC bias, 2-stage of pre-amplifiers and AGC/PGA for gain control.

@ Built-in 14-bit DAC + 1.3-Watt / 1.5-Watt Push-Pull power amplifier (for NX11P22A only)

» Line-In to mix with internal analog output @ power amplifier to drive speaker.

@ Up to 40 pins GPIO. Bit configurability for every 1/0O pin by register control, except pull-up value by byte.
There are 8 pins (PA8 ~ PA15) supported with CSC (Constant Sink Current) capability (not for NX11P21A /
NX11M / NX12M / NX13M).

@ Two SPI masters supported
» Up to 32MHz clock speed.
» 32-bit mode supported to address more than 128Mb SPI flash.
> Support Data mode and XIP mode (eXecute In Place, for SPIO only).
> Support Single / Dual / Quad 1/0 mode of SPI flash (for SPI0 only. Quad I/O not supported for NX11P21A
I NX118).

@ IR TX, UART, I2C supported.
@ RTC with 16.384KHz (or 4.096KHz) / 1.024KHz / 64Hz / 2Hz interrupts.
@ WDT (Watch-Dog Timer) supported with optional 188ms / 750ms Reset.

@ MCP (Multi-Chip Package) for NX11S2xA / NX11M2xA / NX12M5xA / NX13M5xA series
» SPI Flash stacked inside low-cost SOP-8 / SOP-16 / SSOP-24 packages
» Support 2Mb / 4Mb / 8Mb / 16Mb / 32Mb SPI Flash density
» SPI0 interface bonded inside the package, leaving more GPIO pins available
» Built-in Push-Pull PA to drive speaker directly
» Max. GPIO pins: 4 @ SOP-8, 8 ~ 12 @ SOP-16, 16 @ SSOP-24

» Master or Slave operation
@ Support OTP Security Lock to prevent OTP data from being read.

@ Easy-to-use Development Environment

» High-level Q-Code programming.
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» NYIDE for advanced programming with C language.
» Multi-purpose NX_Programmer™ with FDB, OTP & ICE.
» Q-FDB_Writer & OTP_Writer also support NX1 series.

@ S/W-based Speech/MIDI Codec & various algorithms
» ADPCM Codec (Adaptive Differential PCM): 4-bit / 5-bit per sample.
» SBC Codec (Sub-Band Coding): 4.5K ~ 32Kbps with maximum 16KHz bandwidth.
» CELP Decoder (Code-Excitation Linear Prediction): 4.8Kbps @ 8KHz SR for human voice only.
» MIDI: Up to 16-channel MIDI @ 32KHz Output Sample Rate.

» Voice Recognition, Voice Changer, Ultrasound communication, etc.
@ Noise filter @ 4x Up-Sampling.

@ Shipping Form
» Dice.
» Package: SOP-16 / SSOP-24 / LQFP-48, SOP-8 / SOP-16 / SSOP-24 MCP (only for NX11S2xA /
NX11M2xA / NX12M5xA / NX13M5xA series).

3. BLOCK DIAGRAM

RAM: 16KB [ N705-5 <«—>{ EPROM: 128KB
' CPU '

LVD SMU 4 —> GPIO IHRC
VR Timer*3  |«——>je—> igg’;g"{;i ILRC
POR SP1* 2 —p | —> PWM-IO Crystal
LDO_Core sSDC ey o B » RTC /WDT CSC
LDO _SPI 12C/UART/ IR |[#—»]4—» Stereo DAC Push-Pull PA
A

Figure 1 Block Diagram of NX1 Series
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4. PAD DESCRIPTION

Name ALT 1 ALT 2 Type Description
Power & Ground
VDD# - - P, I Power input
VDD_ADC - - AP, | Power input for MIC / ADC / AGC
VREF_ADC - - AP, | ADC's Reference Power input
Power output for analog circuitry at NX12M/NX13M only.
ADC_VDD - - P, O This pin must be connected with 0.1uF cap to ground
and is bonded to VDD ADC & VREF _ADC internally.
SPIO_VDD - - P,O Power output for SPI0 flash via internal LDO
VDD_SPI1 - - P, Power input for 10 pins PB8 ~ PB11
VDD_SDC - - P, Power input for 10O port C, SDC interface
VSS# - - P, Ground
AGC
VMIC - - AO MIC bias
MICP - - Al MIC+
MICN - - Al MIC-
PP/ DAC
ACIN - - Al Line in
PP1 DACO - AO Push-Pull PA output 1 or DACO
PP2 DAC1 - AO Push-Pull PA output 2 or DAC1
Port A
PAO AINO - 1/0, Al PAO or Analog input 0
PA1 AIN1 - 1/0, Al PA1 or Analog input 1
PA2
1/0, Al , Analog input 2.
PA2 AIN2 RSTb /P | PA2 as RSTb pin if IC without ADC function, otherwise
PA15 will be the RSTb pin. (Except NX11P22A)
PA3 AIN3 - 1/0, Al PA3 , or Analog input 3
PA4 TMO AIN4 I/O, Al, I | PA4 , Analog input 4 or Timer input 0
PA5 IR AINS /0, Al, O | PA5 , Analog input 5 or IR output
PAG6 TXD AING I/0, Al, O | PAG, Analog input 6 or TX output of UART
PA7 RXD AIN7 I/O, Al, I | PA7, Analog input 7 or RX input of UART
PA8 or PWMAO output.
PA8 PWMAO - I/0, O Constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
PA9 or PWMA1 output.
PA9 PWMA1 - I/0, O | Constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
PA10 or PWMAZ2 output.
PA10 PWMA2 - I/0, O | Constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
PA11 or PWMAS output.
PA11 PWMA3 - I/0, O | Constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
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Name ALT 1 ALT 2 Type Description
PA12 or 12C's SDA.
PA12 SDA - I/0, /0 | Constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
PA13 or 12C's SCL.
PA13 SCL - /0, O Constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
PA14, Timer input 1, or ext. Interrupt 1 (For NX12P64A /
NX12M / NX13M only).
PA14 ™1 INTT | VO, L1 | constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
PA15
, ext. Interrupt 0.
PA15 as RSTb pin if IC with ADC function, otherwise
PA15 INTO RSTb | VO, 11| ba will be the RSTb pin. (Except NX11P22A)
Constant Sink Optional (not for NX11P21A / NX11S /
NX11M / NX12M / NX13M)
Port B
PBO SPI0_CSb - I/0, O PBO or SPI0’s CSb
PB1 SPI0_SCK - I/0, O PB1 or SPI0’s SCK
PB2 SPIO_100 - I/0, 1/0 | PB2 or SPIQ’s 100 (MOSI)
PB3 SPIO_I01 - I/0, 1/0 | PB3 or SPIO’s |01 (MISO)
PB4 SPI0O_102 - I/0,1/0 | PB4 or SPIO’s 102
PB5 SPIO_103 - I/0,1/0 | PB5 or SPIO’s 103
PB6 Xin - 110, | PB6 or Xin of X'tal
PB7 Xout - /0, O PB7 or Xout of X'tal
PB8 SPI1_CSb - I/0, O PB8 or SPI1's CSb
PB9 SPI1_SCK - I/0, O PB9 or SPI1's SCK
PB10 SPI1_SDO - I/0, O PB10 or SPI1's SDO (MOSI)
PB11 SPI1_SDI - I/0, | PB11 or SPI1's SDI (MISO)
PB12 PWMBO - I/0, O PB12 or PWMBO output
PB13 PWMB1 I/0, O PB13 or PWMB1 output
PB14 PWMB2 - I/0, O PB14 or PWMB2 output
PB15 PWMB3 - I/0, O PB15 or PWMB3 output
PortC
PCO SDC _CLK - I/0, O PCO or CLK for SDC
PC1 SDC_CMD - I/0, 1/0 | PC1 or CMD for SDC
PC2 SDC_100 - I/0, 1/0 | PC2 or 100 for SDC
PC3 SDC 101 - I/0,1/0 | PC3 or 101 for SDC
PC4 SDC_102 - I/0, 1/0 | PC4 or 102 for SDC
PC5 SDC_103 - I/0, 1/0 | PC5 or 103 for SDC
PC6 SDC_CD - 110, | PC6 or CD for SDC
PC7 SDC_WP - 110, | PC7 or WP for SDC
Other
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Name ALT 1 ALT 2 Type Description
Test - - I Test pin, which should be left open for normal operation.
RSTb . . yp | Resetpin

Pad Type: P = Digital Power, | = Digital Input, O = Digital Output, Al = Analog Input, AO = Analog output, AP=Analog Power.
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5. MEMORY ORGANIZATION

The memory map of the NX1 series is depicted in Figure 2 Memory Map of the NX1 Series. The OTP ROM,
RAM, function registers, and interrupt vectors, are all memory mapped. The maximum OTP size is up to 128KB,
while the maximum RAM size is up to 16KB. Total addressing space is 16MB, while SPI flash is mapped within
0x80_0000 ~ Ox9F _FFFF (2MB space) for XIP and data storage purposes.

NX1 Memory Map

0x00_0000 .
0XE0_0000
OXEQ_OFFF SMU
OTP (Max. 128KB) 0xF0_1000 | 2'C
OXEO-2000
X UART
0x01_FFFF 0XFO_2FFF :
0x02-0000 :
0xF0_4000 TIVER
0XFO_4FFF
Reserved OxED 6000 :
X RTC
0XFO_6FFF
0x3F_FFFF 0xF0_7000 WDT
0x40_0000 SRAM (Max. 16KB) 0XFO_7FFF
0x40_3FFF 0xF0_8000 SPIO
0x40_4000 0xFO_8FFF
Reserved 0xF0_B00O SP|
0xFO_BFFF .
OX7F_FFFF 0xFO_E000 SDC
0x80_0000 OxFO_EFFF
0xFO_F000 R
SPi@ OXFO_FFFF
XIP (eXecute In Place) OxF1 1000 :
X PWM
Ox9F_FFFF OxF1_1FFF
0xA0_0000 OxE1 4000 :
O§F1_4FFF ADC
Function Register -
0xF1-5000 DAG
OxF1_5FFF .
OXFF_FFFF

Figure 2 Memory Map of the NX1 Series

6. CLOCK GENERATOR

The clock generator consists of 3 clock sources:
@ Built-in high clock (I_HRC): Output frequency can be 32MHz, 24MHz, 16MHz, or 12MHz by option.
@ Built-in low clock (I_LRC): Output frequency is 32,768Hz.
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@ External crystal oscillators: 12MHz / 16MHz X'tal for HI_ CLK, or 32,768Hz X'’tal for LO_CLK source. Beside
12MHz / 16MHz clocks, there is a frequency doubler inside the clock generator to output 24MHz / 32MHz as

well, depending on the choice of the HI_CLK.

The internal oscillators, |_HRC and I_LRC, are trimmed to achieve +/-0.5% and +/-1.5% accuracy, respectively.

7. OPERATING MODE

The NX1 series provides four kinds of operating modes to tailor for various kinds of applications while saving

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

Normal mode is designated for high-speed, high-performance operation, while slow mode is designated for low-

speed to save power consumption. At standby mode, the NX1 series will stop almost all operations, except

peripheral blocks with clock source from LO_CLK, to wake-up periodically. At halt mode, the NX1 series will

stop all operations, waiting for external events to wake it up.

When the NX1 is power up, there is a delay of 32mS before user's code is executed to ensure the proper

operation. Besides, the SPI Flash needs another 15mS to get power stabilized after SPI0_VDD is turned on.

Therefore, there is a total of 50mS or so before any attempt to access the data stored inside the SPI Flash.

Wake-up from
_ = external event
~
- ~

AT A

SLOW =0 Halt SLOW =1
Mode

MODE=01 & MODE=01 &
“Standby 2” “Standby 2"
SLOW =1
- =
Mode
Mode -
SLOW =0
MODE=11 & Mgfﬂ%? 12‘5‘
“Standby 2” Y
Standby
SLOW =0 Mode SLOW = 1
.
S /(
~ s

~ Wake-up from
- External event
- Clock source that is not stopped @ peripheral blocks

Figure 3 Four Operating Modes
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8. 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.

9. PERIPHERALS
9.1 1/0 Port

Up to 40 pins are available. These are shared multiple function pins under control of the alternate multiple
function registers. A total of 40 pins are arranged in 3 ports named with Port A (PA), Port B (PB) and Port C
(PC). The PA port has 16 pins, the PB port has 16 pins and the PC port has 8 pins.

Each pin can be configured as input or output, weak / strong pull-high resistor and can generate interrupt
signal to CPU. Among them, 8 pins (PA8 ~ PA15) are supported with CSC (Constant Sink Current)

capability, which help keep the current thru LED constant without the current-limiting resistor.

9.2 SPI

There are two SPI masters supported. One is the SPI0 that is dedicated for connecting with an external SPI
flash device to store most of the data used for various applications like speech (ADPCM, SBC, or CELP),
melody (including MIDI file and wavetable timbres), user's general data storage. With single/dual/quad® I/O
modes supported, the SPI flash can run up to 32MHz clock. Together with the XIP capability (eXecute In
Place), users can extend the program code to the SPI flash at a descent performance for many applications.
The other is the SPI1 master with single /0O mode, which can be used to interface with popular devices like

2.4GHz RF for a wireless connectivity.

The SPIO is generally powered by the SPIO_VDD, which is designed with two kinds of LDO (Low Drop-Out)
regulators: one is the Heavy-Load LDO, and the other one is the Light-Load LDO. Heavy-Load LDO, rated at
40mA sourcing capability & 200uA power consumption, is used under normal mode for read / erase / write
operations to the external SPI Flash. For power-saving purpose, the Light-Load LDO provides merely 5SmA
sourcing capability, consumes only 2uA power consumption, and is used to prevent from floating @
VDD_ADC for microphone input applications, or to lower the power consumption @ slow mode. Due to
limited sourcing capability @ Light-Load LDO, it can only be used for reading SPI Flash. Users may
determine by S/W programming if the Light-Load LDO is required under slow / standby / halt modes.

" Quad I/O mode not supported for NX11S2xA series.
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9.3

9.4

9.5

9.6

12C

The I2C (Inter-Integrated Circuit) master/slave controller support the following features.

@ Standard-mode (100 Kb/s), Fast-mode (400 Kb/s) and Fast-mode Plus (1 Mb/s) protocols
Programmable Master/Slave mode

Support 7-bit and 10-bit addressing mode

Support general call address

Auto clock stretching

UART

The NX1 provides two UART (Universal Asynchronous Receiver Transmitter) modules, UART is a full-
duplex, asynchronous communication channel that communicates with peripheral devices and personal
computers through protocols such as RS-232.

@ Supports 5 to 8 bits per character

Supports 1, 1.5 and 2 STOP bits

Supports even, odd and stick parity bits

Supports programmable baud rate

Supports parity errors, framing errors and data overrun detection

PWM-IO

The NX1 has 2 sets of PWM-IO generators (PWMA / PWMB), each with four PWM outputs (PWMAO ~
PWMA3, PWMBO0O ~ PWMB3). Each four PWM outputs share a PWM-Timer, every output has its own duty
and output port. Besides, there are two complementary PWM pairs (PWMAO / PWMA1, PWMBO / PWMB1)

with dead zone implemented.

The NX1 also supports capture function by using the 16-bit Timer/Counter at PWMA, where PWMAOQ ~
PWMAZ is disabled when capture function enabled.
@ Four PWM outputs share a 16-bit timer

Programmable divider as the clock source of timer
16 bits for PWM'’s duty

8 bits for determining the length of dead zone

Capture source is one of PAO ~ PA15

IRTX

The NX1 provide a 5-bit IR carrier, it can generate different IR frequency by assign different counter value.
@ Support output stop at 0 or 1.
@ Support 5 bits reload data to adjust IR’s frequency.
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10. TIMER

11.

12.

The NX1 has three 16-bit timers: TIMERO / TIMER1 / TIMERZ2, which can be used as a trigger source for DAC

/ PWM-IO or as a function of time delay, clock generation, etc.

@ Programmable source of timer clock

@ 16-bit counter for each timer

Timer Clock:
ClkSrcA
HLCLK  — CkSreR2
ClkSrc ClkSrci
LO_CLK —— Clock Source » ClkSrc/8

ClkSrci16

External Clock g:gﬁgﬁ

(PA4 for Timer0) ClkSrci128
(PA14 for Timer1/2)

TmrClk

A 4

16-bit Timer/Counter >

A

Timer Pre-load Data <€

Figure 4 Timer Block Diagram

RTC

Timer

" Overflow

Timer Data Reload
Enable/Disable

As the name implies, the RTC (Real-Time Clock) is generally used to keep the time, with the clock source from

either an internal built-in |_LRC (trimmed to 32,768Hz with +/-1.5% accuracy), or an external crystal

(32,768Hz). The RTC support periodic time tick interrupts with 4 options: 16.384KHz (or 4.096KHz), 1.024KHz,

64Hz, 2Hz.

WDT

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

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

32Hz
(from RTC Block) WDT overflow
3-bit Counter S
8Hz
(from RTC Block) Reset
counter
wdt_en=0 |
clear wdt —
cpu standby |
Figure 5 WDT Block Diagram
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13.

14.

15.

ADC

The NX1 provide one 12-bit Analog-to-Digital converter with eight input channels. The A/D converter supports
single and continuous scan mode. It can be started by software or TIMER trigger.
@ Provide 8-level FIFO or data registers for each channel.

@ Auto scan mode, which can auto get 4/3/2 channel’s data by just one trigger.

) ‘ Microphone ‘ 3
| With 2-stage Amplifier
o ! 8-Level
MUX 12-bit SAR ADC FIFO
PAO —
PA1 — | — Sample
PA2 — Capacitor
PA3 — L
PA4 ‘ 8-Channel Line-in ,
PAS — = ADCCLK:
PA6 — SysClk/ 8
PA7 — SysClk/ 16
SysClk — P> SysClk / 32
SysClk / 64
ADCCLK [ (L1 LMLl ee oo e

>< Sample Time >< Conversion Time ><

SampleTime: Conversion Time:
ADCCLK * 8 ADCCLK *12
ADCCLK * 16 Data Ready
. . ADCCLK * 32
C T
onversion Ingger ADCCLK * 64

Figure 6 ADC Block Diagram

AGC & PGA

For applications with microphone input, there are two kinds of gain control: one is the AGC (Auto Gain
Control), the other is the PGA (Programmable Gain Adjustment). For AGC, the 15t stage gain of pre-amplifier
is controlled by the AGC along with external R/C setting, while the 2™ stage gain of pre-amplifier is fixed. For
PGA, the 1st stage pre-amplifier gain is fixed at 15x, while the gain of 2" stage of pre-amplifier is controlled by
S/W program. For more details, please refer to the 19. Application and User’s Manual for NX1 series.

Depending on the MIC sensitivity, distance between user and MIC, and component value of application circuit,
overall PGA gain of the 2-stage pre-amplifiers might vary accordingly. Please refer to NX1 User’'s Manual for

more details.

DAC & PP

The NX1 provides two data buffers with 8-level FIFO each and one 14-bit Digital-to-Analog converter with

interpolation function. It can be started by software or TIMER trigger.
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@ Provide 8-level FIFO per channel data buffer

@ Provide hardware up-sampling (interpolation) function

@ Support mixing mode for two-channel data applications

External ACIN can be mixed with internal analog output at the Push-Pull Power Amplifier stage, such that the

combined analog signal could be used to drive the speaker directly.

Enable/Disable

- Push-Pull
Power Amp
r——"——"—"—>""~""~""~""~"”""”""”= |
| |
: ‘ I PP1
|
Channel 0 Data | }
8-Level FIFO > UpSample pAco | > |
| |
| |
| |
|
2-Channel Data Channel Data Mixer | I
can use different SR Enable/Disable I !
|
| |
| |
| | PP2
Channel 1 Data l |
8-Level FIFO [ >| UpSample " Ho A Lo > |
: Stereo Mode :
| |
| |

Figure 7 Block Diagram of DAC and PP PA

16. LVD

The LVD (Low Voltage Detector) is trimmed to +/-0.1V 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 Reserved
110 Reserved
101 3.6V
100 3.4V
011 3.2V
010 2.6V
001 2.4V
000 2.2V

Table 2 LVD voltage select
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17. OPTIONS

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

users may select for the NX1 series, as shown in Table 3 User Options.

Item Name Options
1 High Oscillation Source 1.1HRC
2. E_HXT
2 | Low Oscillation Source 1.LLRC
2. E_LXT
1. 32MHz
3 | HI_CLK Frequency 2. 24MHz
3. 16MHz
4. 12MHz
4 | VDD Voltage 1.4.5V
2.3.0V
SPI0_VDD Voltage 1.3.3V
5 (for NX11P22 / NX12P64 / | 2. 2.5V (for NX12P64 / NX13P64 only)
NX13P64) 3.1.8V
1.3.0V/29V/2.8V/2.7V/ 26V (H_CLK @ 32MHz, NX12)
2.29V/2.8V/2.7V/2.6V/25V (H_CLK@ 32MHz, NX11)
6 LVR Voltage™ 3.2.6V/25V/24V/2.3V/2.2V (H_CLK @ 24MHz)
4.2.2V/2.1V/2.0V/1.9V/ 1.8V (H_CLK @ 16MHz)
5.20V/1.9vV/1.8V/1.7V/ 1.6V (H_CLK @ 12MHz)
1.3.3V (HI_CLK @ 32MHz)
Core / SPI0_VDD Voltage™
7 (for NX12M, NX11M and 2.2.8V (HI_CLK @ 24MHz / 16MHz / 12MHz, NX12M / NX11P21)
NX11P21) 3.2.7V (HI_CLK @ 24MHz / 16MHz / 12MHz, NX11M)
4.2.5V (HI_CLK @ 16MHz / 12MHz)

Table 3 User Options

I Default LVR setting is marked as Underlined in the option.

"2 The option of Core / SPI0O_VDD Voltage is a minimum value trimmed to guarantee proper operation. For example,

2.8V option means the output voltage is 2.8V (minimum) & above.
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18. ELECTRICAL CHARACTERISTICS

18.1 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

18.2 DC Characteristics (Ta=25°C, unless otherwise specified)

Symbol Parameter Vpop | Min. | Typ. | Max. | Unit Condition
30 | 45 | 55 CPU_CLK=32MHz
27 | 45 | 55 CPU_CLK=24MHz
Vop Operating voltage - 22 3.0 5.5 V CPU_CLK=16MHz
2.2 30 | 55 CPU_CLK=12MHz
2.2 30 | 55 CPU_CLK=32.768KHz
3 1 UA CPU stop, all functions off,
4.5 1 Disable SPI0_VDD™
IHALT Halt Current
3 2 UA CPU stop, all functions off,
4.5 2 Enable SPI0_VDD™
3 3 CPU stop, all functions off,
Ise Standby Current uA RTC on,
4.5 3 Enable SPI0_VDD™
Slow | O 58.3 A | cPUCLK=32768KHz,
Mode 45 75 Enable SPI0_VDD™

CPU_CLK = 12MHz,
3 6.1 mA Core_LDO =2.3V,
Enable SPI0_VDD"™

CPU_CLK = 16MHz,
lop Operating Current 3 7.5 mA Core_LDO = 2.3V,

*2
Normal Enable SPIO_VDD

Mode

CPU_CLK = 24MHz,
4.5 12.0 mA Core_LDO = 2.7V,
Enable SPI0_VDD™

CPU_CLK = 32MHz,
4.5 19.1 mA Core_LDO = 3.3V,
Enable SPI0_VDD™
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Symbol Parameter Vop | Min. | Typ. | Max. | Unit Condition
Weak 3 -2.7
(IMQ) | 45 7.2
3 -30
I Input curreqt Strong UA Vi = 0V
(Internal pull-high) | (100KQ) | 45 78
SDC pad 3 -144
(20KQ) | 45 -215
Normal drive current 3 8.7 Vor = 2.0V
(PA, PBIT:6], PBI15:12) |4 5 137 Vo= 3.5V
lon Normal drive current 3 -12.9 mA Von = 2.0V
(SPIO, SPI1, SDC) 45 -20.2 Vo = 3.5V
Large drive current 3 -24.8 Vo = 2.0V
(SPIO, SPI1, SDC) 4.5 -38.0 Von= 3.5V
3 12.4
Normal sink current
4.5 19.2
3 24.3
Large sink current
4.5 371
loL mA VoL=1.0V
Normal constant sink current 3 13
(PA[15:8]) 45 13 (CSC, constant sink current,
i not for NX11P21A and NX11M)
Large constant sink current 3 20
(PA[15:8]) 45 20
1807
3 200°4
Ipp Push-Pull Output Current mA Load =8.Q)
45 280
' 300
Frequency deviation Fosc(4.5v) - Fosc(3.3v)
by voltage drop 4.5 -0.5 #050(4 5v) :
(I_HRC=32MHz/24MHz) '
AF/F 3 05 % Fosc(3.0v) - Fosc(2.4v)
Frequency deviation - Fosc(3.0v)
by voltage drop
(I HRC=16MHz/12MHz) 45 05 Fosc(4.5v) - Fosc(3.0v)
' ' Fosc(4.5v)
Frequency deviation ) o Fosc(3.0v) - Ftyp(3.0v)
AF/F by lot 3 0.5 0.5 % Ftyp(3.0v)

1 Light-Load LDO @ SPIO_VDD is rated at 5mA for lowering power consumption @ Halt, Standby, and Slow modes.

2 Heavy-Load LDO @ SPIO_VDD is rated at 40mA for read / erase / write operation to the SPI Flash @ Normal mode.
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"3 PP current for NX11P21A / NX11M2xA / NX12P64A / NX13P64A / NX12M5xA / NX13M5xA.
"4 PP current for NX11P22A.

18.3 ADC Characteristics (Vbp=3.3V, Ta=25°C, unless otherwise specified)

Symbol Characteristics Min. Typ. Max. Unit
VINL ADC LINE_IN Input Voltage Range from PA[7:0] | Vss-0.3 Vop + 0.3 \%
Vinm ADC Microphone Input Voltage Range Vss-0.3 Voo + 0.3 \Y
Bres | Resolution of ADC 12 Bit

ENOB | Effective Number of Bits 10 Bit
INL Integral Non-Linearity of ADC +/-4 LSB
DNL Differential Non-Linearity of ADC +1.5/-0.9 LSB
Fconv | AD Conversion Rate SYS_CLK/184 | Hz

18.4 DAC Characteristics  (Vop=5V, Ta=25°C, unless otherwise specified)

Symbol Characteristics Min. Typ. Max. Unit Condition
Bres Resolution of DAC 14 Bit -
DR Dyham|c Range 73 dBr A
(Vin =-60 dBFS))
_ _ No Load
SNR No!se at No Signal 97 dBr A
(Vin =-90 dBFS))
THD+N 1% 0.7
Po 137 4Q Load
THD+N 10% 1'5*2 w

11.3-Watt for NX11M2xA / NX11P21A / NX12P64A / NX13P64A / NX12M5xA / NX13M5xA.
"2 1.5-Watt for NX11P22A.
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18.5 Voltage vs. Frequency

18.5.1 I_HRC @ 32 MHz

2.0%
1.5%
1.0%
0.5%
0.0%
-0.5%
-1.0%
-1.5%
-2.0%

Freq. Deviation

W
u

e
g'q

Voltage (V)

18.5.2 |_HRC @ 24 MHz

2.0%
1.5%
1.0%
0.5%
O-O%MAAAAAAAAAAAAA::::¢::¢4%:::
-0.5%
-1.0%
-1.5%
-2.0%

Freq. Deviation

W
u

e
g'q

Voltage (V)

18.5.3 I_HRC @ 16 MHz

2.0%
1.5%
1.0%
0.5%
0.0%
-0.5% /‘
-1.0%

-1.5%
-2.0%

Freq. Deviation

W
u

e
g'q

Voltage (V)
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18.5.4 |_HRC @ 12 MHz

2.0%

1.5%

1.0%

0.5%
0.0%MAAAAA¢¢:::::4::;::4:::::::44
-0.5% IR

-1.0%

-1.5%

-2.0%

Freq. Deviation

e

W
u

Voltage (V)

18.5.5 |I_LRC @ 32 KHz

2.0%
1.5%
1.0%
0.5%

0.0% W

-0.5%

Freq. Deviation

-1.0%
-1.5%
-2.0%

e
g'q

W
u

Voltage (V)
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19. APPLICATION
19.1 NX11P2xA

Note: Cap only for 32768Hz Crystal I

| Optional I
|
|

20pF 32768Hz!
: = 16MHz |
' |
| 20pF
L=
|

VDD

Battery + C1

(2.4V ~5.5V) T 01uFr

Xin (PB6)

Xout (PB7)

VDD1 ~ VDD5

V8S1~VSS5

NX11P2xA

SPI®_VDD

SPI@ Interface
PB[3:0]

PP1/DAC
PP2

PA[15:0]
PB([7:4]

RSTb

Cc2 |
0.1uF

Single/Dual I0 Mode

SPI Flash

C3
I 0.1uF

Note 1: C3 is recommended for RSTb of NX11P22A, where the RSTb pad is dedicated as a reset signal.

Note 2: C3 is NOT required at all for PA2/Vpp/RSTb of NX11P21A when selected as RSTbh. Add a 30Kohm pull

up additionally if C3 is used.

Note 3: Do not use PA2/Vpp/RSTh as GPIO pin as much as possible. If used as GPIO, please avoid highly

inductive load, like motor or spring switch.

Note 4: For IHRC crystal @ 16MHz / 12MHz, do NOT add the compensation capacitors at Xin / Xout pins.
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19.2 NX11M2xA

| SPIFlash
' 4Mb ~ 32Mb | pp1/paco
! ' PP2
VDD
Battery ALT
@A4v~-55v) T3 O
T NX11M2xA
_L * vss

Note 1: 0.1uF capacitor is NOT required at all for PA2/Vpp/RSTb when selected as RSTb. Add a 30Kohm pull up
additionally if such capacitor is used.
Note 2: Do not use PA2/Vpp/RSTh as GPIO pin as much as possible. If used as GPIO, please avoid highly

inductive load, like motor or spring switch.
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19.3 NX12P64A /| NX13P64A

Optional *
| P | o SPle_vDD |
| }—FI (PB6) c2
20pF 3Z768Hz
: == 16MHz: °'“i
| }—T—,— Youl {PBT) -
| SPI Aash
|

SPI@ Interface /'—'\
PBI5:0] \Smglel])na]IQnadIOELy,

wc |
| Optional VDD :
| |
MICP ' |
| |
| |
| MICN | |

|
NX12P64A | l
NX13P64A | |
| - |

SPie_vDD , R3 PPl
= m l VDD_ADC | VREF_ADC PP2/ DACH
c7

R
— ACin —L'\/V\(—I—l ]
| I |_& Extemnal Audio Input

VDD L 3 2wF
* VDD1 ~VDD35/VDD_SPI1 Note: Resistor value is opfional for gain control
Batiery * c1 l
{2.4V ~55V) 1 01U PA[15:0]
PB[15:6] GPIO Inlerface )
* VSS1 ~VS57
_L PC[7:0]

Note 1: No capacitor is required at all for PA15/Vpp/INTO/RSTb of NX1xP64A when selected as RSTh. Add a
30Kohm pull up additionally if 0.1uF capacitor is used.

Note 2: Do not use PA15/Vpp/INTO/RSTb as GPIO pin as much as possible. If used as GPIO, please avoid
highly inductive load, like motor or spring switch.

Note 3: For IHRC crystal @ 16MHz / 12MHz, do NOT add the compensation capacitors at Xin / Xout pins.
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19.4 NX12M5xA / NX13M5xA

| Optional |
| Xln (PB6)
| 20p 32768Hz
| 16MHz
| : Xout (PB7) pmmmmmm oo \
I 20pF 1 1
| | 1 !
| 1 !
| | SPIFlash !
! 4Mb ~ 32Mb |
VMIC 1 |
| |
___________ PA[15:2]
GPIO
PB[7:6]
MICP
L MICN
NX12M5xA
NX13M5xA
PP1/DACD
ADC_VDD PP2
c7
0.1uF
VDD VDD
Battery C1
(24V~55V) T OAUF
_L * vss

Note 1: No capacitor is required at all for PA15/Vpp/INTO/RSTb of NX1xP64A when selected as RSTh. Add a
30Kohm pull up additionally if 0.1uF capacitor is used.

Note 2: Do not use PA15/Vpp/INTO/RSTb as GPIO pin as much as possible. If used as GPIO, please avoid
highly inductive load, like motor or spring switch.

Note 3: For IHRC crystal @ 16MHz / 12MHz, do NOT add the compensation capacitors at Xin / Xout pins.
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20. DIE PAD DIAGRAM

20.1 NX11P21A

l:‘Taa.
27 || 26 || 25 24 || 23 || 22 || 21 || 20 || 19 || 18 || 17 || 16 || 15 || 14 vss2| 13
PA1 VSS3 PA2 PA3 PA4 PA5 PA6 PAT PAS PA9 PAID PA1l PAl4 PA15
Npp ISCK IMOSI /MISO M1 7INT
IRSTb MO /IR PP2| 12
1 |PAD
2 |vDD1 EPROM VDD2 VDD3
10 || 11
Test |:|
3 | sPie_vDD
4 | PB3/SPIO_IO1 PP1/DACO| 9
5 | PB2/SPI_IOD
vssy| 8
6 |PB1/SPI8_SCK
7 |PBO/SPIB_CSb
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20.2 NX11P22A

FB7

1 ;
[Hout 38 a7 a6 || 35 34 33
o | PE8
fn VESS FP2 VDDS  WDD4 PP1DACD WS54
3 | vsst

4 | PBS/SPI@_IO3

5 PB4/SPIB_IO2

6 PE3SPIB_IO1

T | PB2SPIB_IOO0

8 PB1/SPIa_SCK PAISANT | 32
9 PBO/SPI8_CSh PATATMT | 31
Pa13 | 30

10 | sSPle_vDD
Pa12 | 29
11 | vDD1 vssa | 28

PATIPWMAS | 27

PAIDPWMAZ | 26

PASPWMAT | 25

RSThVpp
PASPWMAD | 24
12
0 EPROM
Paz PA4 - PAS
VDD2 ;. PAD Pa1 PA2 /SCk ORI MEC pag pa7 vss2
13 D 14 || 15 || 16 || 17 ([ 18 || 19 ([ 20 || 21 || 22 voD3 | 23
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20.3 NX12P64A / NX13P64A

PB15 PB14 PA14 PA12 PA11
PWMB3  [FWMB2 ANTATMA /SDA PWMA3

|/ I

¥ + ¥ L
. O
ACIN PA1:  PA1¥SCL V355

PB1/PWMEA PRIDACD I#Flehél'lchlr) PATGPIVMAZ
EI PB12/PWMED PASIPWMA1
vss1 PASIPWMAQ
|E| PB11/SPI1_SDI VDD3
PB10/SPIH_SDO -
PBO/SPI1_SCK % [ Test
E' PEAISPI_CSh O

=
vDD_SPI1
PET/Xout

VsS4
PATIRXDIAINT

PABITXDIAING

BA/XIn PASMISOARIAING

V832
PA4MOSITMIAING
PBS/SPIE_I03 PA3/SCKIAINI

PB4/SPle_I02 PAZIAING

PB3/SPIe_IO1 PAT/AINT @
PADNAIND
Test VDD ADC  VMIC MICN

ISPIe_100 SPI8_vDD vDD1 vDD2 O 7o O _|_:| |:|
O @’.I%I._— \53 Test

=l =]l =|]l=]] =
=20 I B S TS ]

PB!

]

| |
| \ VREF ADC  MICP
PB1 PEO

/SPIB_SCK  ISPIB_CSh
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21. COB PIN ASSIGNMENT

NX11P21AB (18 I/O w/o ADC) NX11P22AB (24 I/O w/o ADC)
\ AB_A PP oy GND VDD BO A8 AO PP o GNDVDD
o/l (e |© N wm| ® N HEN: o == (0N
o|@|@ 2 1 eoleo|®| > |
1
1 @|@2 RSTb ...2|:C2:| RSTb
14| @| @ |z @ ] LI I JE [ ]
EOICIE b L11
B Nyquest
Tolol i +HHIK]
@@l Nyquest L L L JE NX11P22ABZ
|8 olojof 1111 Gt
@@ NX11P21ABZ VerA 2017/5/25
- 64
3..q"|wmmm IIIIIII

NX12P64AB / NX13P64AB (32 I/O with ADC)

ACIN MIC GND VDD
hllhl|+hOF
RSTh R6 CB C5 R2 R1 C3

Nyquest il IHIII' 07551

B8 BO A8 AQ ‘”E

H|E|N|N|

L L L L JL

0|0|9|0|

09|00 c2 1

oleololel: EE G CH

. . . . 5 Rg--R7 J4|::l_ 08
o[l 15

eole|e|o) ~&

. NX12P64AB
. . . . . Ver. A 2018/8/16
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22. PACKAGE PIN ASSIGNMENT

8-pin SOP (150mil)

O
GND

PP2
PA2/VpPp/RSTD
PA3/SCK

8SVYXCINLLXN

5 ] vDD
[7] PP1

[6 ] PASIVISONR

5] PA4/MOSITIMO

16-pin SOP (150mil)

spie_vop [1] O
PB3/SPle_lO1 [2]
PB2/SP@_100 [3]
PBO/SPIB_CSb [4]

PB1/SPIO_SCK [5]
vss [6]

PP1/DACO [7]

vDDz2 [8]

9LSVIZdLLXN

VDD1

PAD

PA1

PA2/Vpp/RSTh

PAJ/SCK

PA4/MOSITMO

PAS/MISO/R

PP2

ERERENERERENERE

24-pin SSOP (150mil)

pr2 (] O

PB7/Xout [2]
PB6/Xin [3]
PB3/SPIe_101 [4]
PB2/SPO_100 [£]
PB1/SPI0_SCK [£]
PBO/SPI@_CSb [7]
sPie vDD [&]
vDD1 [9]
RSTb/pp [0}
pa2 [17]

PA3/SCK [12]

YCNVCCALLXN

24] vDD3
23] PP1/DACD

[27] vss

[21] PATS/INTO
[20] PA14/TIM1

[19] PA11/PWIMA3
18] PA10/PWIMA2
[17] PAS/PWIMAT
[16] PAB/PWMAD
[15] vDD2

[14] PAS/MISO/IR
[13] PA4/MOSITMO

16-pin SOP (150mil)

PP1 [1] O
vDD [Z2]
GND [3]
PP2 [1]
Pa0 [5]
Pa1 [E]
PA2NVpPIRSTD [T ]

PA3/SCK [&]

9LSVXCINLLXN

[16] PA11
15 ] PA10
[12] PA9
[13] PAS
[12] Pa7
[11] Pa6
[10] PAS/MISO/IR

9] PA4/MOSITMO

24-pin SSOP (150mil)

pe3/sPie_lo1 [1]O
PB2/SP8_IO0 [2
PB1/SPI0_SCK [3
PBO/SPIR_CSh | 4
Pa3/sCK [E]
PA4/MOSITMO [§ |
PAS/MISO/NR [T ]
PA6 [3]

PA7 [9]

pas [10]

PP1/DACO [11]

vbD2 [1Z]

veNVIcdLLXN

SPle_vDD
VDD1

PAD

PA1
PA2Npp/RSTh
PAS

PA1D
PA11
PA14/TM1
PA1S/INTOD
VsS

13| PP2

w

s B - ] I e A
B W 5] -~ =10 Bl
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PB7/Xout

PBEIXin
PB5/SFIE_I03
PB4/SPIO_I02
PB3/SPIO_IO1
PB2/SPIO_IOD

PB1/SPIB_SCK

PEBEO/SPI@_CSb

SPI&_VDD
VDDA
RSTb/Vpp

O ooOooog

16-pin SOP (150mil)

O

PP1/DACO [1]
voD [2]

pp2 [3]
MICN [4]
viic [E]
mice [&]
ADG_vDD [7]

PA3/SCIIAIN3 [8]

9LSVYXGNELXN
9LSVXGNCIXN

PA13/INTO

PA14/TIMA

PA13
PA12

PAT1/PWMAZ

PA10/PWMAZ

PAI/PWMAT

PAS/PWMAD

VDD3

24-pin SSOP (150mil)

o
L,
o) é )D> <
0 ) 9] w
i i [ i = i =] i i w
OO0 O0O00O00MdM;mMmnm
/45 AT 46 45 44 43 42 41 40 39 38 37
 « O 36
O: 35
s 34
O 4 33
s 32
NX11P22AQ48
O s 3
O~ (LQFP-48, 7mm x 7mm) 0
Os 29
o 28
10 27
O 26
012 25
(13 14 15 16 17 16 19 20 21 22 23 24 J
oo n oo
< 4 13 373 ¥ o oo g
o :p F i
S &z X838 =238 %
9] o w
x @ O
3 >
=
[==]
[16] vss
pB7/xout [1] ©
[15] Pa7/RXD PP1/DACO [Z]
vDD [2]
4] PasTXD PP2 [d]
[13] PA1SVPRINTORSTD vss (2]
PA2/AIN2 [6]
[12] pagPwMAT MICN [T]
wMmic [E]
[11] PaziPWMAD mice [51
[10] PASIMISOARIAING ADC_vDD [I0]
PA3/SCK/AINS ]
5] PA4MOSITMOAIN PA4/MOSI/AINA/TMO 2]

YCNVXGINETXN

YCNVXSINCTXN

[24] PB6/Xin

23] PA7/RXD

27) PASITXD

21] PALS/Vpp/INTO/RSTD
20] PA14/INTLTM1
[19) PA13/SCL

18] PA12/SDA

17] PAL1/PWMA3

16] PALO/PWMA2
15] PA/PWMAL

14] PABIPWMAQ

[13] PAS/MISO/IR/AING
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24-pin SSOP (150mil)

24-pin SSOP (150mil)

PB1/sPIa_sck [1]O [24] PB3/SPl@_IO1 re1/sPie_sck [1]O 24] PB3/SPIe_|O1
PB2/SP@_IOD [2] 23] PB4/SPIB_IO2 PB2/SP@_I00 [Z ] 23] PB4/SPI8_|O2
PBO/SPI@_CSb [3] =z = [22] PBS/SPIR_IO3 PBO/SPIe_CSb [3 ] =z =z 73] PBS/SFle_I03
splovoD [£] X X 37] PP2 SPle_vDD [Z] X X [z Pr
vDD1 [5] w N [20] vDD2 vDD1 [5] % % 20] vDD2
VDD_ADC [F] 3 g [ 19] PP1/DACD VDD_ADC [6 | o O [19] PP1/DACD
wic [ 3 8] PA15/Vpp/NTO/RSTh wMIC [7] > & [E ratsvpninTorsTs
Mmicp [E] S S 7] PAT1/PWIMAS MIGP 2] S S [17] PA13/SCL
MICN [9] NG [16] PA10/PWIMA2 MICN [ ] NG N [16] PA12/SDA
vss [10] :f\ E [75] PAPWMAT vss [10] % % [15] PA7/RXDIAINT
PAISCKIAING [11] [74] PAS/PWMAD PA3/SCH/AINS [11] [14] PAB/TXD/AING
PA4MOSITMO/AINA [12] [13] PAS/MIS OfIRJAING PA4/MOSITMO/AING [12] [13] PASMISO/IR/AING
- o 2 o
T T 23 2 51 1w
£ & L2 &5 29 3203
A i w ] [
T3 822238333
@ ® B I = | = = = =
- -2 X © 5 v @l = = =
o o x 2 I g 0 2 5 @3 o om
N I35 o RO 2 o =2 m
OO0O000000M0MMiM
/4 4T 46 45 44 43 42 41 40 39 38 3T )
PBa/sPie_Io1 [] 1 O 36 [] PB15/PWMB3
PB2/SPle_o0 [] 2 35 [] vss
PB1/SPIe_sck [] 3 34 [ NC
PBO/SPI@_CSb [ 4 33 [ ppP2
spie_vDD [ 5 32
-vep [ NX12P64AQ48 - vooa
vDbD1 [] 6 31 [] PP1
NX13P64AQ48
VDD_ADC [ 7 30 [ ACIN
VREF_ADC [ 8 (LQFP-48, 7mm x 7mm) 29 [ PA15/Vpp/NTORRS TS
vmIC [ 9 28 [] PA14/TM1/INTY
micP [ 10 27 [ pata/scL
MICN [] 11 26 ] PA12/SDA
12 25 [1 PAT1/PWIMAS
\ 13 14 15 16 17 18 19 20 21 22 23 24 )
oo oo
0 0 ) s 0 0 0 < ) 0 0
r @ I I I > r» O r r P
Q2 2> M L 2 O 0o N O @ © =2
5 3 3 06 =z = 33 ® 3 13 2
z z =z 205 & & s = 2
s = N 2 o o 2 9 = = =
Z 335z 2 -
& £ 5 8 3% o
> =
E (4]
=
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23. PACKAGE DIMENSION
23.1 8-Pin Plastic SOP (150 mil)

A

HHHA

|
| —

G

FEED (WS

Y-S.EATING PLAN W .X-M

Note: For 8-pin SOP IC, 100 units per tube.

INCHES

MILLIMETERS

MIN | TYP

MAX

MIN [ TYP | MAX

0.183| -

0.202

4.65 - 5.13

0.144 (0.150

0.163

3.66 | 3.81 | 4.14

0.068| -

0.074

1.35 - 1.88

0.010| -

0.020

0.25 - 0.91

0.015| -

0.035

0.38 - 0.89

0.050 BSC

=y

27 BsC

0.007| -

0.010

0.19 - 0.25

0.005| -

0.010

0.13 - 0.25

ri=|l«|@ |00 | @] >

0.189| -

0.205

4.80 - 5.21

=
=
|
i

80

T

0228 -

0.244

6.20

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

PHHHHPAAE
16 9

! 8
R REER:

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

INCHES

MILLIMETERS

MIN | TYP | MAX

MIN | TYP | MAX

0.236 B5SC

6.00 BSC

0.154 BSC

3.90 B5C

u.n12| - |n.nzn

0.31| - |n.51

0380 B5C

9.90 B5C

0.055| - |n.nr39

1.45| - |1.?5

0.050 BSC

1.27 BsC

0oo4) - 0010

0.10 - 025

0016 - |0.050

0.40 - 1.27

0004 - 0010

0.10 - 0.25

gzl |mlol|lao|lom| =

- - g°

- - g°
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23.3 SSOP-24 (150mil, 0.635mm pin pitch)

annnnnonnnnn [ L INCHES MILLIMETERS
2 MIN | TYP | MAX | MIN | TYP | MAX
1E A |0049| - |0061[125| - | 155
. . A1|0002| - |0010|/005| - | 025
irguuruguuus B [0.008| - |o012[049| - | 031
0 C [0.006| - (0010|015 - | 025
D (0337| - |0344|855| - |875
N e 0.025 BSC 0,635 BSC
.qII : e E:F:r- _ E [0150| - |04157|380| - |4.00
RIRIRIRIRISIERIRIRIRISIDES H|0224| - |0248|570| - | 630
t PN L (0012 - |oo035|030| - |090
i s
o g o S I v I B
Mote: For 24-pin $S0P, 50 units per tube.
23.4 LQFP-48 (7mm x 7mm)
C . INCHES MILLIMETERS
MIN | TYP | MAX | MIN | TYP | MAX
D . ‘i_‘
3% - A (0350 - |0358|890| - |910
| UL B |0272| - |o280|680| - |7.0
i il ' C |o3s0| - |0358|880| - |910
37— 124 D |0272| - |o0280|680| - |7.0
I — I I — |
———— T E| - |0o0z0] - - |os0| -
—11—] [= - = - =
1 = = F 0.008 0.20
—— e G |0083| - |0057|135| - | 145
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NX1 Series

24. ORDERING INFORMATION

P/N

Shipping Type

Remark

NX11P21A

Dice

Empty ROM data

NX11P21A-xxxx

Dice, pre-programmed

Programmed ROM data

NX11P21AW-xxxx

Wafer, pre-programmed

Programmed ROM data

NX11P21AB COB 24 1mm x 26.4mm (24.1mm x 33.4mm w/ V-Cut)
NX11P21AS16 SOP-16 Width 150 mil, pitch 1.27mm

NX11P21AU24 SSOP-24 Width 150 mil, pitch 0.635mm

NX11P22A Dice Empty ROM data

NX11P22A-xxxx Dice, pre-programmed Programmed ROM data

NX11P22AW-xxxx Wafer, pre-programmed Programmed ROM data

NX11P22AB COB 26mm x 23.9mm (26mm x 30.9mm w/ V-Cut)
NX11P22AU24 SSOP-24 Width 150 mil, pitch 0.635mm

NX11P22AQ48 LQFP-48 Quad, 7mm x 7mm, pitch 0.5mm

NX12P64A Dice Empty ROM data

NX12P64A-xxxx Dice, pre-programmed Programmed ROM data

NX12P64AW-xxxx Wafer, pre-programmed Programmed ROM data

NX12P64AB COB 33.7mm x 35.3mm (33.7mm x 43.6mm w/ V-Cut)
NX12P64AU24A1 SSOP-24 Width 150 mil, pitch 0.635mm

NX12P64AU24A2 SSOP-24 Width 150 mil, pitch 0.635mm

NX12P64AQ48 LQFP-48 Quad, 7mm x 7mm, pitch 0.5mm

NX13P64A Dice Empty ROM data

NX13P64A-xxxx

Dice, pre-programmed

Programmed ROM data

NX13P64AW-xxxx

Wafer, pre-programmed

Programmed ROM data

NX13P64AB COB 33.7mm x 35.3mm (33.7mm x 43.6mm w/ V-Cut)
NX13P64AU24A1 SSOP-24 Width 150 mil, pitch 0.635mm
NX13P64AU24A2 SSOP-24 Width 150 mil, pitch 0.635mm
NX13P64AQ48 LQFP-48 Quad, 7mm x 7mm, pitch 0.5mm
NX11S21AS8 SOP-8 (MCP) Width 150 mil, pitch 1.27mm
NX11S21AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX11S22AS8 SOP-8 (MCP) Width 150 mil, pitch 1.27mm
NX11S22AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX11M22AS8 SOP-8 (MCP) Width 150 mil, pitch 1.27mm
NX11M22AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX11M23AS8 SOP-8 (MCP) Width 150 mil, pitch 1.27mm
NX11M23AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
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(\) Nyquest NX1 Series
P/N Shipping Type Remark
NX11M24AS8 SOP-8 (MCP) Width 150 mil, pitch 1.27mm
NX11M24AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX11M25AS8 SOP-8 (MCP) Width 150 mil, pitch 1.27mm
NX11M25AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX12M52AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX12M52AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
NX12M53AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX12M53AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
NX12M54AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX12M54AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
NX12M55AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX12M55AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
NX13M52AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX13M52AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
NX13M53AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX13M53AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
NX13M54AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX13M54AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
NX13M55AS16 SOP-16 (MCP) Width 150 mil, pitch 1.27mm
NX13M55AU24 SSOP-24 (MCP) Width 150 mil, pitch 0.635mm
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