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1. ikl
NX11M2xA Z5ZEF 32Mi7or CPU Y& iyE Speech/MIDI BRIEES - HrAIEEETH/N5HYSOP-8 / SOP-16% 51/
EHE > KSPI FlashieB/EMCPNES - NEROTPIE B EEMR » CE N FEEFHE N - I HEAOTPE mEMOQ
FOSCHAREES -
CPUP ILM/DLM AMBEHE - feftaiiifimzE 1.57 DMIPS HYMEREH - EE32MHzi & S SUHRET - H A
ZEFI] 50+ DMIPS - SEEFEAREE I AT o F 38 1 v R BRI DA LUK U (R Y DORE AR L

NX11IM2xA Z5 8 & HEEE S - PSSPl Flashit A/ ~ VOB E - DUREAIREARIE 5T - NXT1M2xA
AR 424 > I DUEREF16MB - A& EAS(OTP/RAM) ~ 4838 ~ DI SPI Flashif 72 M (L &5/
BERHHE) o R DSPIEHEE AR IERSFASAIEETT » NXT1IM2xA 74£SBC (Sub-Band Coding, T54mt5) » MHE T
B AHIADPCMIERE - B T S sV BR R 2 4 » (8 E L RIR M AR B B /K e | 5 32( TMC U ES
A ERE S ] RIS EEL16F15ZMIDI - FrAHYE R - EHESBC / MIDI 2 ~ & tafz %= (Wavetable) ~ XIP f2
= —MREEFAEER - &0 LLESPI FlashHfs -

NXTIM2xA ji& T REEHIRDhAE © 280160 THYETHRFEs(Timer) 3 14 TAY B HEEE A ES(DAC) I 1. 3 FLAYHE
BB AT EERGRI  GRIVOE MBI &K - W/FER % e R GPIO § &
38KHz/57KHz/125KHz/500KHz 1z (i iy 4T 438 54 (IR TX)EiQFIDFER] 5 SPI0 R 232 il He B A MCP A E Y SPI
Flash » 352N 3.3V LDOAALE » i 7 #2 Single/Dual/Quad /051 Kz XIP (eXecute In Place » {EH#k
T7iEx\) Thee -

NX11IM2xA 251 T AT C sES £ NYIDE B35 TR %E - #2025 5 5 20 0l S AR e i = e RS T FE e 2% -
H i EPERY Q-Code sEZ A EI32{L7TMCU » NMEFEHEE R Z) IR = A2 A8 T HBH SR ER T - SR 1 A an R A8 R s
HELAVEZME - #5d NX_Programmer 5% Thrs USBIE R FIERAC S - (& o] DAUT B SEp L T 3% 50 &
fE NX1_ICE #f 725 FR#f © LL NX1_FDB (Flash Demo Board) 52fR[FRIFTER » DURfHEFIZ R USOPEEZK
2/&E - NX_Programmer #=#2fit ICP (In-Circuit Programming) &5 £&K [ SPI Flash FYLHEE - HERE i
PCBAIRAH FE#ET TR -

NX11M2xA Z51H¢ 2 E AL > 1 SPI FlashZE i F/NEIRYSOP-8 / SOP-16 25 5 £f4E (MCP, Multi-Chip
Package) 2 # > FHLURE S HEALAIER -
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2. ThgE

EREITAFERE © 2.4V ~5.5V
> SPI0 {5 SPI Flash Fq A% 3.3V LDO it -
> CPU &=l 32MHz 31 7% » {E TAEE L 3.0V B {EEE 12MHz 3 1 71% > ET/EEE L 2.2V -

® 32 {iryr CPU N%
> Andes N705-S » MAEMHE Y ARM Cortex-MO+ -
> x5 CPU #EXR © 32MHz » i EE iR (wait-state) 9= #E OTP » ®]# 50+ DMIPS -
> H—f5 AR AR
® It75 8 {EE}EE » SPI Flash & & 4Mb % 32Mb -
Flash Duration (Second, SBC)
P/N RAM | OTP | /O | "W SPI0 | 16-bit Timer | Push-Pull Package
(Mb) | 7 2kbps | 16Kbps
NX11M22AS8 | 4KB |32KB| 4 4 583 263 v 2 v SOP-8, 150mil
NX11M22AS16| 4KB |32KB| 12 4 583 263 v 2 v SOP-16, 150mil
NX11M23AS8 | 4KB |32KB| 4 8 1,166 525 v 2 v SOP-8, 150mil
NX11M23AS16| 4KB |32KB| 12 8 1,166 525 v 2 v SOP-16, 150mil
NX11M24AS8 | 4KB |32KB| 4 16 2,331 1,049 v 2 v SOP-8, 150mil
NX11M24AS16| 4KB |32KB| 12 16 2,331 1,049 v 2 v SOP-16, 150mil
NX11M25AS8 | 4KB |32KB| 4 32 4,661 2,098 v 2 v SOP-8, 150mil
NX11M25AS16| 4KB |32KB| 12 | 32 4,661 2,098 v 2 v SOP-16, 150mil
Table 1 Product Line-Up of NX11M2xA Series
o EEITHREE(E - N7 HI_CLK(32MHz)f1 LO_CLK(32.768KHz) #RiZ%s - (FE#EfE : HI_CLK @ +/-0.5%, LO_CLK
@ +/-1.5%)
® VUfE T{FMH AT S 4R FoKE R s UMM 1% (Normal) / 122 (Slow) / f#1% (Standby) / BEHR (Halt) - fEREHR
BT SRR @ 1UA -
® [N 6 [ E i HIEE (LVD) : 3.6V, 3.4V, 3.2V, 2.6V, 2.4V, 2.2V -
® PUREEEE(IINAE (LVR) : MAIEAILLATTRE - FRkiE A 2.7V @ 32MHz, 2.4V @ 24MHz, 2.0V @ 16MHz,
1.8V @ 12MHz -
® —/H 16 {7 TEETHFES (Timer0 / Timer1) -
® N7 14 fiz7T DAC(E i AL gs) DU 1.3 FLHER =Tk
® 5 12 /O B/ > brT LhrERH(LA byte Ry BEAL) AYD - AR E I ET FHE 17 25 B A el -
® STiELfEF SPI (Master) Ui SPI Flash e} MCP £ H

> =2 32MHz BHfk -
> TEREEEH LU XIP R (fEETER) -
> T x1/x2 ] x4 110 #E#=L (Single / Dual / Quad) -
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® N IR i -

o IRENFFE(RTC) : 16KHz / 1KHz / 64Hz / 2Hz iy -

® IR AFTE(WDT)SfH - o] 188ms / 750ms HE -

® 5 F £145 (MCP, Multi-Chip Package)
> SPI Flash & 4F SOP-8 / SOP-16 £} L NED
> F 5 4Mb / 8Mb / 16Mb / 32Mb SPI Flash
> SPIO SREEEHENEIFIE » i/ NUEEE B F5E %07 GPIO &
> WEHER IR - EHER
> ek GPIO & Hilg; - 4 @ SOP-8 > 12 @ SOP-16
> H]{E Master =, Slave #{E
® 1% OTP L2l -
® (i TSR
> =ifE 2 Y Q-Code 125 -
> HEFERY NYIDE C sES125
> iR NX_Programmer™ $27it NX1_FDB LK NX11M2xA %] -

® LINRIEATEEE/MIDI GRARTS S LR & SR EA
> ADPCM 4Rf#t « ERiRES 4 fiot / Syt -
> SBC 4figfi5 : 4.5K ~ 32K [LRF% » FmisfTl 16KHz -
> CELP fiffif§  4.8K LhFFR(8KHZ FREER) » (IR A -
> MIDIfigi © 5% 16 iiti(32KHZ B R BE%) «

® S7i% 4 SRR ES -

® HEPE
> Zih T MCP {45 - SOP-8/ SOP-16 -
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1. GENERAL DESCRIPTION

The NX11M2xA series is a 32-bit MCU based high-quality speech/MIDI processor, which is specially designed
in a small SOP-8 / SOP-16 package with SPI Flash stacked inside the MCP. 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 NX11M2xA 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.

The NX11M2xA series consists of several derivatives with respect to the memory size of stacked SPI Flash, 1/0
and package type. With memory-mapped architecture, the NX11M2xA 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 SPI Flash stacked inside the MCP.

There are various useful features inside the NX11M2xA series: Two sets of 16-bit Timers; 14-bit DAC + 1.3-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 the control of the stacked SPI Flash, powered by embedded 3.3V LDO, which supports single/dual/quad I/O

mode with XIP (eXecute In Place) capability.

Project development can be handled by C language at NYIDE environment, which provides customers with
more controllability over complicated projects. Moreover, The NX11M2xA 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 @ NX1_FDB (Flash Demo Board) and mass production @ MCP with OTP
embedded. Besides, NX_Programmer can also provide ICP (In-Circuit Programming) function to program SPI

Flash for customers to fabricate PCBA in advance.

The NX11M2xA series adopts stacked MCP technology, which integrates SPI Flash into the small SOP-8 /

SOP-16 package, to meet various kinds of long-duration synthesis applications.
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2. FEATURES

® \Wide Operating Voltage: 2.4V ~ 5.5V
> SPI Flash @ SPI0 powered by embedded 3.3V LDO.
» 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 8 bodies in the NX11M2xA series. The SPI Flash size ranges from 4Mb to 32Mb.

Flash Duration (Second, SBC) o
P/N RAM | OTP | I/O (Mb) B — p— SPI0 | 16-bit Timer | Push-Pull Package
NX11M22AS8 | 4KB |32KB| 4 4 583 263 v 2 v SOP-8, 150mil
NX11M22AS16| 4KB [32KB| 12 4 583 263 v 2 v SOP-16, 150mil
NX11M23AS8 | 4KB |32KB| 4 8 1,166 525 v 2 v SOP-8, 150mil
NX11M23AS16| 4KB [32KB| 12 8 1,166 525 v 2 v SOP-16, 150mil
NX11M24AS8 | 4KB |32KB| 4 16 2,331 1,049 v 2 v SOP-8, 150mil
NX11M24AS16| 4KB [32KB| 12 16 2,331 1,049 v 2 v SOP-16, 150mil
NX11M25AS8 | 4KB |32KB| 4 32 4,661 2,098 v 2 v SOP-8, 150mil
NX11M25AS16| 4KB [32KB | 12 32 4,661 2,098 v 2 v SOP-16, 150mil

Table 1 Product Line-Up of NX11M2xA 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 2.7V @ 32MHz, 2.4V @ 24MHz, 2.0V @
16MHz, 1.8V @ 12MHz.

® Timers (Timer0 / Timer1): Each Timer consists of divider and 16-bit down-counter with various clock sources.
® Built-in 14-bit DAC + 1.3-Watt Push-Pull power amplifier
® Up to 12 pins GPIO. Bit configurability for every I/O pin by register control, except pull-up value by byte.

® SPI master supported to connect with the SPI Flash stacked inside MCP
» Up to 32MHz clock speed.
» Support Data mode and XIP mode (eXecute In Place).
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» Support Single / Dual / Quad 1/0O mode of SPI Flash.

® |R TX supported.
® RTC with 16KHz / 1KHz / 64Hz / 2Hz interrupts.
® WDT (Watch-Dog Timer) supported with optional 188ms / 750ms Reset.

® MCP (Multi-Chip Package)
» SPI Flash stacked inside SOP-8 / SOP-16 packages
» Support 4Mb / 8Mb / 16Mb / 32Mb SPI Flash density
» SPIO0 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, 12 @ SOP-16

» 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.
» NYIDE for advanced programming with C language.
> Multi-purpose NX_Programmer™ to work with NX1_FDB and NX11M2xA 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.

® Noise filter @ 4x Up-Sampling.

® Shipping Form
» MCP (Multi-Chip Package): SOP-8/ SOP-16.
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3. BLOCK DIAGRA

RAM: 4KB

N705-S
CPU

LvD SMU

LVR Timer * 2

POR SPI*1
LDO_Core IR

OTP: 32KB

4+>

“—rjc—> GPIO IHRC
>
<«—>»| RTC/WDT ILRC
<“—>
> DAC Push-Pull PA
v

Figure 1 Block Diagram of NX11M2xA Series
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4. PAD DESCRIPTION

Name ALT 1 Type Description
Power & Ground
VDD - P, 1 Power input
VSS - P, I Ground
PP / DAC
PP1 DACO AO Push-Pull PA output 1 or DACO
PP2 - AO Push-Pull PA output 2
Port A
PAO - I/0 PAO or Analog input 0
PA1 B I/10 PA1 or Analog input 1
PA2 RSTb o | a2 , or RSTb pin
PA3 - I/O PA3
PA4 TMO /0, 1 PA4 , or Timer input 0
PA5 IR /0, O PA5 , or IR output
PAG - I/0, O PAG6
PA7 - 1/0, | PA7
PA8 - I/0 PA8
PA9 - I/0 PA9
PA10 - I/0 PA10
PA11 - I/0 PA11
Port B (specifically for SPI Flash stacked inside MCP)
PBO SPI0_CSb o] SPI0’s CSb
PB1 SPI0_SCK O SPI0’s SCK
PB2 SPI0_IO0 I/0 SPI0’s 100 (MOSI)
PB3 SPI0_101 110 SPI0’s 101 (MISO)
PB4 SPI0_102 110 SPIO’s 102
PB5 SPI0_I03 I/O SPI0’s 103

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

10
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5. MEMORY ORGANIZATION

The memory map of the NX11M2xA series is depicted in Figure 2 Memory Map of the NX11M2xA Series. The

OTP ROM, RAM, function registers, and interrupt vectors, are all memory mapped. The OTP size is 32KB,
while the RAM size is 4KB. Total addressing space is 16MB, while SPI Flash is mapped within 0x80_0000 ~

0x9F_FFFF (2MB space) for XIP and data storage purposes.

NX1 Memory Map

0x00_0000
OTP (Max. 128KB)
Ox1F_FFFF
0x20_0000
Reserved
0x3F_FFFF
0x40_0000 SRAM (Max. 16KB)
0x40_3FFF
0x40_4000
Reserved
Ox7F_FFFF
0x80_0000
SPI10
XIP (eXecute In Place)
O0x9F_FFFF
0xA0_0000
Function Register
OxFF_FFFF

0XE0_0000
OXEO_OFFF

0xFO0_1000

OxFO_1FFF
0xF0_2000

OxFO_2FFF

0xFO_4000
OXFO_4FFF

0xF0_6000

0xFO_6FFF
0xFO_7000

OXFO_7FFF
0xFO_8000

0xFO_8FFF

0xFO_B000
OXFO_BFFF

0xFO_E000

OxFO_EFFF
0xFO_F000

OXFO_FFFF

0xF1_1000
OXF1_1FFF

0xF1_4000

OXF1_4FFF
0xF125000

OxF1_5FFF

SMU

12C

UART

TIMER

RTC

WDT

GPIO

SPI

SDC

PWM

ADC

DAC

Figure 2 Memory Map of the NX11M2xA Series

6. CLOCK GENERATOR

The clock generator consists of 2 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.

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

11
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7. OPERATING MODE

The NX11M2xA 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 operation to save power consumption. At standby mode, the NX11M2xA series will stop almost all
operations, except peripheral blocks with clock source from LO_CLK, to wake-up periodically. At halt mode, the

NX11M2xA series will stop all operations, waiting for external events to wake it up.

When the NX11M2xA 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 <

_ -~
A SaA
SLOW =0 Halt SLOW =1
Mode
MODE=01 & MODE=01 &
“Standby 2” “Standby 2"

SLOW =1
- CE D
Mode
Mode -

SLOW =0

MODE=11 & Mg:ﬁ? 12§‘

“Standby 2” Y
Standby

SLOW =0 Mode SLOW =1
A /
~ ~ /'
~ 7

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

Figure 3 Four Operating Modes

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.
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9. PERIPHERALS
9.1 1/0O Port

Up to 12 * I/O pins are available, since PBO ~ PB5 are dedicated to interface with the stacked SPI Flash.

These are shared multiple function pins under control of the alternate multiple function registers. These 12 *
I/0 pins belong to Port A (PAO ~ PA11).

Each pin can be configured as input or output, weak / strong pull-high resistor and can generate interrupt

signal to CPU.

9.2 SPIO

The SPIO that is dedicated for connecting with the stacked SPI Flash 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.

9.7 IRTX

The NX11M2xA 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.

10. TIMER

The NX11M2xA has two 16-bit timers: TIMERO / TIMER1, which can be used as a trigger source for or as a

function of time delay, clock generation, etc.

® Programmable source of timer clock

® 16-bit counter for each timer

HLCLK — —
LO_CLK —— Clock Source
External Clock —

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

ClkSrc

Timer Clock:
ClkSrcA
ClkSrc2
ClkSrc/4
ClkSrc8
ClkSrc16
ClkSrci32
ClkSrc64

ClkSrc/128

TmrClk

Y

16-bit Timer/Counter

A

Timer Pre-load Data

Figure 4 Timer Block Diagram

Timer

” Overflow

Timer Data Reload

Enable/Disable
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11.

12.

15.

16.

RTC

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: 16KHz, 1KHz, 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 e
8Hz
(from RTC Block) Reset
counter
wdt_en=0 |
clear wdt —

cpu standby |

Figure 5 WDT Block Diagram
DAC & PP

The NX11M2xA provides two data buffers with 8-level FIFO each and up to two 14-bit Digital-to-Analog
converters (optional) with interpolation function. It can be started by software or TIMER trigger.

® Provide 8-level FIFO per channel data buffer

® Provide hardware up-sampling (interpolation) function

® Support mixing mode for two-channel data applications

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 NX11M2xA series, as shown in Table 3 User Options.

Item Name Options
1 High Oscillation Source 1. LHRC
2. E_HXT
2 | Low Oscillation Source 1. 1LLRC
2. E_LXT
1. 32MHz (Core LDO @ 3.3V)
3 | HI_CLK Frequency 2. 24MHz (Core LDO @ 2.8V)
3. 16MHz (Core LDO @ 2.5V)
4. 12MHz (Core LDO @ 2.5V)
4 | VDD Voltage 1.4.5v
2. 3.0V
5 SPI0_VDD Voltage 1. 3.3V (fixed for NX11M2xA series)
1. 2.9V/2.8V/2.7V/2.6V/25V (HI_CLK @ 32MHz)
6 | LVR Voltage 2. 26V /25V/24V/2.3V/22V (H_CLK @ 24MHz)
3.22V/21V/2.0V/1.9V/1.8V (H_CLK @ 16MHz)
4. 2.0V/1.9V/1.8V/1.7V/ 1.6V (H_CLK @ 12MHz)

Table 3 User Options
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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
ViN Input voltage Vss - 0.3 ~Vop + 0.3 \
Tor Operating Temperature -40 ~ +85 °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
IHALT Halt Current 5 ] UA | CPU stop, all functions off
3 3 CPU stop, all functions off
Ise Standby Current uA I’?T ’
45 3 Con
3 58.3
Slow UA | CPU_CLK=32.768KHz
Mode | 45 75
CPU_CLK = 12MHz,
3 6.1 mA Core_LDO = 2.3V
lop Operating Current CPU_CLK = 16MHz,
Normal | ° 75 mA Core_LDO = 2.3V
Mode 45 120 A CPU_CLK = 24MHz,
' ' Core LDO =2.7V
CPU_CLK = 32MHz,
45 191 mA Core_LDO = 3.3V
(IMQ) | 45 7.2
3 -30
I Input curreqt Strong UA ViL= 0V
(Internal pull-high) | (100KQ) 45 78
SDCpad | 3 -144
(20KQ) | 45 215
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Symbol Parameter Vop | Min. | Typ. | Max. | Unit Condition
Normal drive current 3 8.7 Vor = 2.0V
(PA) 45 13.7 Von= 3.5V
lon Normal drive current 3 -12.9 mA Von = 2.0V
(PB for SPIO0) 45 -20.2 Von = 3.5V
Large drive current 3 -24.8 Vor = 2.0V
(PB for SPIO) 45 -38.0 Von = 3.5V
3 12.4
Normal sink current
4.5 19.2
loL mA _
3 24.3 VOL =1.0V
Large sink current
4.5 371
3 180
Ipp Push-Pull Output Current mA Load =8 Q)
4.5 280
Frequency deviation Fosc(4.5v) - Fosc(3.3v)
by voltage drop 4.5 -0.5 #050(4 5v) :
(I_HRC=32MHz/24MHz) '
AF/E 3 0.5 % Fosc(3.0v) - Fosc(2.4v)
Frequency deviation e Fosc(3.0v)
by voltage drop
(I_HRC=16MHz/12MHz) Fosc(4.5v) - Fosc(3.0v)
4.5 -0.5
Fosc(4.5v)
Frequency deviation i o Fosc(3.0v) - Ftyp(3.0v)
AF/F by lot 3 0.5 0.5 % Ftyp(3.0v)
18.4 DAC Characteristics (Vpp=5V, Ta=25°C, unless otherwise specified)
Symbol Characteristics Min. Typ. Max. Unit Condition
Bres Resolution of DAC 14 Bit -
DR Dyrwamic 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 4Q Load
THD+N 10% 1.3
17 Ver. 1.4  2022/04/27
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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

g'q

W
u

e

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%

g'q

W
u

e

Voltage (V)
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NX11M2xA Series

19. APPLICATION
| OptionalPA |
: Voltage 1
_____________ : DAC NYDADO1A :
: " I !
l 1 I
' SPI Flash ! '
. AMD ~ 32Mb | ppispace
: : PP2
b = 1
¢ vDD
Qf\?ﬁysw - C1‘L
o el NX11M2xA
A VSs
= PA[1:0] {  GPIOMtedfae
20. PACKAGE PIN ASSIGNMENT
16-pin SOP (150mil)
pe1 1] O [16] PA11
VDD [15] PA10D
8-pin SOP (150mil) e > 7] pas
o) PP2 g [13] PAS
=z
GND [1] P-4 €] vDD PAD g [12] pAT
PP2 § (7] PP1 pa1 [E] C_Q [11] Pas
PA2/Vpp/RSTD g [T] PASIMISONR PA2/Vpp/RSTh @ (0] PASMISO/IR
PA3/SCK % [ 5 ] PA4/MOSITIMO PA3/SCK 9] PA4MOSITIMO
20 Ver. 1.4  2022/04/27
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21. PACKAGE DIMENSION
21.1 8-Pin Plastic SOP (150 mil)

A

HHHHA

L
| —

G

imimi=t AW e W

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

SEATING PLAN W XJ 7‘d

INCHES

MILLIMETERS

MIM [ TYP | MAX

MIN [ TYP | MAX

0.183( - |D.202

4.65 - 2.13

0.144 (0.150| 0163

3.66 | 3.81 [ 4.14

0.0e8| - [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 B5C

0.007( - |0.010

0.19 - 0.25

0.0051 - (0.010

0.13 - 0.25

mrlE|le|®|TmM|o|O|@|E

0188 - [0.205

4.80 - 5.21

=
==

- - go

- - ao

0

0.228| - [(0.244

65.20

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

tHHHHHARH
16 9

! 8
TR

| v
A
F

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

INCHES

MILLIMETERS

MIN | TYP | MAX

MIN | TYP | MAX

0236 B5C

6.00 BSC

0154 BSC

3.90B5C

n.n12| - |n.nzn

n.s1| - |n.51

0.380B5C

9.90B5C

0.065| - |0.069

1.64 - | 175

0.050 BSC

127 BSC

0.004( - (0.010

010 - 025

0.016( - [0.050

0.40 - 127

0.004( - (0010

010 - 025

- - ge

- - ge
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22. ORDERING INFORMATION

Product Line |
NX = 32-bit MCU Platform, Nyquest X (10™)

Family ID
1 =NX1 Family

1 =Playback, 2 = VR, 3 = Non-VR

Type
M = MCP (Multi-Chip Package) w/ SpiFlash

RAM Size
2 =4KB

2 =4Mb, 3 =8Mb, 4 = 16Mb, 5 = 32Mb

Version
A~Z

Package ID
S = SOP (150mil)

No. of PKG Pins

8 /16 pins
P/N Shipping Type Remark
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
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

22
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