LB FH R A PR/ 3]
Nyquest Technology Co., Ltd.

NX1 Series

Single-Chip 32-bit MCU with CELP, SBC,
ADPCM Coding & 16-ch MIDI

Version 1.9
Jan. 29, 2019

NYQUEST TECHNOLOGY CO. reserves the right to change this document without prior notice. Information provided by NYQUEST is believed to be accurate and reliable.
However, NYQUEST makes no warranty for any errors which may appear in this document. Contact NYQUEST to obtain the latest version of device specifications before
placing your orders. No responsibility is assumed by NYQUEST for any infringement of patent or other rights of third parties which may result from its use. In addition,
NYQUEST products are not authorized for use as critical components in life support devices/systems or aviation devices/systems, where a malfunction or failure of the product

may reasonably be expected to result in significant injury to the user, without the express written approval of NYQUEST.



(\) Nyquest NX1 Series
Revision History
Version Date Description Modified Page
1.0 2016/11/30 | Formal release. -
1. NX1 line-up. 4,7
2. NX11P22A: NX11P22AB, LQFP-48 / SSOP-24. 5,8, 25, 27
3. Block diagram. 9
11 2017/02/24 | 4- Pin names & description. 10
5. Application. 21
6. Die pad diagram. 23
7. Ordering information. 29
1. Add LVR values per |_HRC conditions. 4,7
2. Rename VDD_SPI0 to SPI1@_VDD. 10, 19, 24~27
3. DC Characteristics. 20, 21
4. Voltage vs. Frequency. 22
1.2 2017/05/31 | 5- Application circuit. 24,25
6. Modify NX11P22AB COB. 28
7. Add NX12P44AB COB. 28
8. Change pin assignment for NX12P44AU24 and NX12P44AQ64. 28, 29
9. NX11P22AB & NX12P44AB COB size. 31
1. Modify LVR values. 4,7
2. Modify PWM-IO from 4 pins to 8 pins for NX12P54A / NX12P64A. 4,7
3. Change NX12P44AU24 SSOP24 to NX12P44AQ32 LQFP-32. 3,5,6,8,32
4. Rename pin names from ADC# to AIN#. 10, 27, 29
13 2017/08/30 | 5. Change Core LDO voltage. 19
6. Update “Voltage vs. Frequency” for |_ HRC / |_LRC. 22,23
7. Add NX12P34A, NX12P54A, NX12P64A die pad diagram. 27,29, 30
8. Add LQFP-32 (7mm x 7mm) package dimension. 34
9. Add NX12P34A, NX12P54A, NX12P64A ordering information. 36
1. Update Push-Pull output power from 1.3-watt to 1.5-watt. 4,6,7,9
2. Update product line-up for NX11P21A. 58
3. Update SBC bandwidth from 12KHz to 16KHz. 6,9
14 2017/11/30 | 4. Add pad description for PA2/AIN2/RSTb/Vpp. 11
5. Add function description for SPI®_VDD, LDO, AGC and PGA. 15, 18
6. Update Core LDO voltage. 20
7. Update DC/AC characteristics. 21, 22
2 Ver. 2.0 2019/01/29



(\) Nyquest NX1 Series
Version Date Description Modified Page

8. Add DAC Characteristics. 23
9. Modify NX11PxxA / NX12PxxA application circuit. 25, 26
10. Add NX11P21A pad diagram and modify for others. 27 ~29
11. Remove pad diagrams of NX12P34A, NX12P54A, NX12P64A. -
12. Add NX11P21AB COB pin assignment. 30
13. Add SOP-16 / SSOP-24 packages pin assignment for NX11P21A. 31
14. Add SOP-16 package dimension. 34
15. Add ordering information for NX11P21A series. 36
1. Modify Trim accuracy for LO_CLK. 5,9
2. Add user-configurable LVR options. 5,9
3. Update Product Line-Up of NX1 Series. 5,9
4. Add MCP feature. 6,10
5. Modify RTC interrupt options. 6, 10, 18
6. Revise Block Diagram. 11

15 2018/02/24 7. Add PA2 / RSTb / Vpp for NX11M2xA. 12
8. Separate Application to PGA/AGC modes for NX12PxxA. 28, 29
9. Update Die Pad Diagrams for NX11P22A, NX12P44A. 30, 31
10. Add SOP-8 / SOP-16 Packages for NX11M2xA. 34
11. Add SOP-8 Package Dimension. 37
12. Add NX11M2xA in Ordering Information. 40
1. Improve Trim accuracy for LO_CLK. 6, 10
2. 1.8V Option of SPI@_VDD not supported for NX11M. 6, 10
3. PWMA / CSC not supported for NX11P21A / NX11M. 7,11, 13, 14
4. S/W-based algorithm appended with VR, Voice Changer, 7,8, 12

1.6 2018/05/31 Ultrasound communication, etc.
5. OTP / SPI Flash programming interface pins MUX with PA2 for 13, 14

NX11P21A / NX11M.
6. Push-Pull PA output power added for NX11P21A / NX11M. 25
7. Application Circuit modified for PGA mode of NX12PxxA. 29
3 Ver. 2.0 2019/01/29




‘\\’ Nyquest NX1 Series
Version Date Description Modified Page
1. Remove NX12P24A body. 6, 10
2. Adjust LVR settings. 6, 10, 22
3. Modify Pad Description for NX12P44A / NX12P64A. 13, 14
4. Add power-on stabilization time for accessing SPI Flash. 16
5. Add description for PGA gain setting. 20
1.7 2018/08/31 | 6. Add NX12P64A body. 25, 44
7. Add Application Circuit for NX11M2xA / NX12P64A. 29, 30, 31
8. Add Die Pad Diagram for NX12P64A. 35
9. Add COB Pin Assignment for NX12P64AB. 36
10.Correct PP1/ DACO & PP2 pin-outs for packages of NX11P21A. 37
11.Add SSOP-24 / LQFP-48 Package Pin Assignment for NX12P64A. 38, 39, 40
1. Correct pin 12 to PA4/AIN4/TMO/SDO for NX12P64AU24. 39
2. Update pin assignments for NX12P64AU24 and NX12P64AQ48. 39, 40
1.8 2018/12/04 | 3. Add pin-out alternative for NX12P64AU24. 40, 45
4. Correct NX12P64AU24 shipping type to SSOP-24. 45
5. Update LVR Voltage option for HI_ CLK @ 32MHz. 6, 10, 22
1. Add NX13P44A, NX13P64A. 6, 10
19 2019/01/11 2. Add VR column at Line-Up table. 6, 10
3. Rename NX12P34A to NX13P34A for non-VR application. 6, 10
4. Correct NX12P44AQ64 pin names. 40
1. Rearrange pin name. 32, 33, 34, 35,
2.0 2019/01/29 37, 38, 40, 41
2. Correct name of pin 12 @ NX12P64AQ48 / NX13P64AQ48 41
4 Ver. 2.0 2019/01/29




(\) Nyquest NX1 Series

1. ikl

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 - AR st A1 al i 6 A & 1E 5 R B R ERARR 2 [ DI DR BUR (FERY DO RESRE LR ~ HITERE T
32.768KHz AR A as (EEMERETE L I (F Rl dEa i AR -

NX1 Z50 &8 EE S - HOTP/RAMECTERS A/ ~ VOB H ~ DU INRE % ARG 7> - NX1ER I IR RS LI 224
T DUEHEE]16MB - & B (OTP/RAM) ~ #838 « DU SPI flashi {725 M (LI5S /& RHER) - lHDSPHE
RUALLURRERG RS RS > NX157#%SBC (Sub-Band Coding, 1#74wtih) » MHE T E & IADPCMIEEE » Fr T
HEiBER 2/ A E B RIS RARAYFEZ /KA | #5132 tMCURGSHY SRR - wT R E R 1671
5ZMIDI - FrEHYE R - EFESBC / MIDI {52 ~ H /R (Wavetable) ~ XIP 23 ~ —f&{#EHEER > #A] LIESPI
flashEy 5 -

NX1 s T RREAINEE © 34H16ATHYETHIEE3(Timer) 5 8iEETHEE PWM-10 @ » $2E 5 =i 3% Dead
Zone FEAEES 0 W EFEIMNEESRAHE(Capture)ThAE 8 - 127 TLHYSARMEILE I i 23 (ADC) » EFHMICHTE
K #s ~ AGCIPGA » Z#ZBMICHE A » DU &L ECHTT A A 5 1400 TV S S bR g 28 (DAC) i |
1S5 X T B E Wl - FRVOE M B Ird - 7 1E & % hre HRAYGPIO § X
38KHz/57KHz/125KHz/500KHZ =K, (s <L/ M2 5 (IR TX)=KQFIDIER © SPIOFZIZERISMEHISPI flash - w]#E
FEA Y 3.3V B¢ 1.8V LDOZK (It » fi %74 Single/Dual/Quad I/015={ L &2 XIP (eXecute In Place & {72
) DigE  SPI1 41 %2.4GHz RFs(E ISPl Z¢f: : £7&SDHC 2.0 Byt £/ 1 + PCHEgS /1 FFIUART
TX/RX B Fy 51 RS ©

NX1 255 TR C FES1E NYIDE BREE T BE%E » $2 0% = 5 2 032l A e B s R e I R anbi 88 - BERE
F&Hy Q-Code sEZMAEE]32{7tMCU - AMEFRHERET LS NI & A= e DRV BH SRR - BHEHR 1 A hnis (R R R E 3 Y
B - #Et NX_Programmer T##5 % hsEUSB#E &R 51 BC &5 - (8 & 7] DUT B SE R DL Nl B0 © BAF
NX1_ICE #1728 ; L NX1_FDB (Flash Demo Board) 52k [EHEIAE TS » LUK FHOTP (One Time PROM)
A&z o NX_Programmer 2#2{it ICP (In-Circuit Programming) J&&E & E M _E SPI flash FYThEE » H{ER S
HPCBAISAH AT TESE -

NXT Za B B (b 55 i 25 80 50 A0 I &% 56 S5 K5 (LA FEFT © Dice ~ SOP-16 ~ SSOP-24 ~ LQFP-32 ~ LQFP-48 -
LQFP-64 Ll j 34 SPI flash f/\% SOP-8 / SOP-16 % 1 £ (MCP, Multi-Chip Package) «
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2. TjRe

® TV L{FEEE - 2.4V ~5.5V
> SPI@ F SPI flash iy LDO {ik#E - m[i5 3.3V (Fffsk(H) 5 1.8V (NX11P21A / NX1IM F3#%) -
> CPU =i 32MHz M1 7H% > K TIFFEEE Sy 3.0V ; H{KEE 12MHz 31 THE » K TFER R 2.2V -

® 32f{irjt CPU A%
> Andes N705-S » MAEMHE Y ARM Cortex-MO+
» fxrm CPU#EE @ 32MHz » #ElE & RRE(wait-state) Y52 OTP - 1% 50+ DMIPS -
> B CEIIRETAES -

o ILH 14 {(HF}HE » RAM & 16KB, OTP fZ A 128KB -

12-bit

P/N RAM | OTP |I/O |Flash (Mb) | SPIe/1 (16-bit Timen PWM-IO| ') | MIC| FC |UART ’_’ ,‘,’5,’,’ SB‘Z?SDHC VR
NX11M22A | 4KB | 32KB | 12 4 v/- 2 - S I v - - |-
NX11M23A | 4KB | 32KB | 12 8 v/- 2 - v -
NX11M24A | 4KB | 32KB | 12 16 v/- 2 - - - -] - v - 5 | =
NX11M25A | 4KB | 32KB | 12 32 v/- 2 - v -
NX11P21A | 4KB | 32KB | 18 - v/- 2 - - - -] - v - 5 | =
NX11P22A | 4KB | 32KB | 24 - v/- 2 4 - v -
NX12P44A | 8KB | 64KB | 32 - v/v 3 4 8ch | v | v Y Y - - v
NX12P46A | 8KB | 96KB | 40 - v/v 8 8 8ch | v |V v v \% \% \%
NX12P54A |10KB| 64KB | 32 - v/v 3 8 |8ch|v | |v| v | v - - v
NX12P64A [12KB | 64KB | 32 - viv 3 8 |8ch|v | v| v | v - -l
NX12P88A |16KB | 128KB | 40 - v/v 3 8 8ch | v |V v v v v v
NX13P34A | 6KB | 64KB |32 - viv 3 4 |8ch|v|v]| v | v - - |-
NX13P44A | 8KB | 64KB | 32 - v/v 3 4 |8ch|v|v]| v | v - - =
NX13P64A |16KB | 64KB |32 - viv 3 8 |8ch|v | v| v | v - - =

Table 1 Product Line-Up of NX1 Series

® EEIEHRERE - i HI_CLK(32MHZ)f LO_CLK(32.768KHz) 552 « (k& : HI_CLK @ +/-0.5%, LO_CLK
@ +/-1.5%)

® VUfE T /ERT T HE 240 55K JHEL B MEE © 1% (Normal) / 1875 (Slow) / 734 (Standby) / BEHR (Halt) » {EHEHR
U FEET < 1UA -
® [N 6 [ E EHIZE (LVD) : 3.6V, 3.4V, 3.2V, 2.6V, 2.4V, 2.2V -

® PEREMENIZHAE (LVR) : (EAE AT LABTROE » THakER 2.8V @ 32MHz for NX12, 2.7V @ 32MHz for
NX11, 2.4V @ 24MHz, 2.0V @ 16MHz, 1.8V @ 12MHz -

® —2H 16 fir NEETEFES (Timer0 / Timer1 / Timer2) o

® {4 PWM E4: 25 (PWMA / PWMB)
> g4 PWM EA S EARRES - 16 irTeHiies (ATETLEF—RETIFasEH) ~ 4 8 16 TR B 7S -
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> GRS 4 BT PWM i@ (PWMAO ~ PWMA3 / PWMBO ~ PWMB3) -
> 12t 5A Dead-Zone 4 231 G =\l L (PWMAO / PWMA1 & PWMBO / PWMBH1) -
> ZIRIMEEIRIE RS (£ PWMA) -
® ADC (lEEhLE i s zs)
> Ul (B EE)UHEETEE) - 12 izt SAR ADC -
> A EEHIE 2SN S(Timer0 / 1/ 2) sk as -

® i MIC {REE > 2 SRATE A - DU BB 222 HI(AGC / PGA) -

® i 14 iyt DAC(E i BIELIRES) DUk 1.3 FU/M.5 FL(f& NXT1P22A/NX12P44A)HER: L
> 17#%% DAC #iiHi(f% NX12P46 / NX12P88)

> AN ACIN SHEL(E5E A BN B E9UR St B DR AHEE IV -

® % 40 1R /O B » BT LHrEEFH (M byte SRy BEAL)LASN - ARE T R ET RS (E HIAL T HEm - HPA 847 I/0
EHi (PA8 ~ PA15) H[#2{LE 87 (CSC) #a i ThEE (NX11P21A / NX11M R 7 $%8) -

® L WiZH FA5 = SPI(Master)
> i 32MHz B -
> 7% 32 firyeiat - A E kA 128Mb SPI flash
> TIEREEEHA L XIP B (E TR > (£ SPIe) -
> % x1/x2 1 x4 1/0 %55 (Single / Dual / Quad » #[§ SPI0) -

® Ni& =/  H : IR {##; - UART » I°C » SDHC 2.0 -
® STIREEHFSE(RTC) © 16KHz (27 4KHz) / 1KHz / 64Hz / 2Hz il -
® SZHRAEME(WDT)aHES © T 188ms / 750ms HE

® 5 F i (MCP, Multi-Chip Package, NX11M2xA)
» SPI Flash i1 SOP-8 / SOP-16 EHELPE)
» ¥ 4Mb / 8Mb / 16Mb / 32Mb SPI Flash
> SPIO FREFEE N ELFE » (H/NEIEHE B 55 %1y GPIO B
> WEHESZIIR - EHERII
> A GPIO il : 4 @ SOP-8 > 12 @ SOP-16
> u[{E Master = Slave ¥:{F

® ik OTP Zrafiliag

® GBI
> =S HE Q-Code f2X -
> EREH) NYIDE C 3E=TE -
> 2 NX_Programmer™ {4 FDB » OTP LU} ICE -
» Q-FDB_Writer LK, OTP_Writer #i 7] DLS7 48 NX1 Z51 -

® FERMPEITEREMID SRS & H A
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ADPCM &fifetts - SEREERE 4 T / 5 firoe -

SBC 4mfifhls  7.2K ~ 32K LLFRE » fridHed 16KHzZ -
CELP fi#15 - 4.8K EERFR(BKHZ FREEK) » IR A -
MIDI figt « £¢2% 16 i E(32KHz fify HEREE) -

AEE WG B R EWES

® % A (SRR S o
o RS
> ¥ (Dice) -
> EfEER  SOP-16 / SSOP-24 / LQFP-32 / LQFP-48 / LQFP-64, SOP-8 / SOP-16 MCP ({&#[E NX11M2xA %
5[) o

YV V VYV V 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; SPI@ 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; I°C 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 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 (not for NX11P21A, NX11M) optional.
» 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-MO+.
» Max. CPU clock: 32MHz, up to 50+ DMIPS cooperated with zero wait-state high speed OTP.

» 1-cycle fast multiplier.

There are 14 bodies. The maximum RAM size is 16KB, and maximum OTP size is 128KB.

P/IN  |RAM| OTP |//O|Flash (Mb)| SPle/1|16-bit Timerl PWM-IO fb"(’;‘ mic| Fc|uarT Fush SL‘)‘Z?SDHC VR
NX11M22A | 4KB | 32KB | 12 4 vi- 2 - BV
NX11M23A | 4KB | 32KB |12 8 vi- 5 i BV
NX11M24A | 4KB | 32kB | 12| 16 vi- 2 - BV
NX11M25A | 4KB | 32KB 12| 32 vi- 5 i BV
NX11P21A | 4KB | 32KB | 18 - vi- 2 - BV
NX11P22A | 4KB | 32KB | 24 - vi- 5 4 BV
NX12P44A | 8KB | 64KB | 32 ] e 3 4 |8ch|v v|v ]| v | -] -]v
NX12P46A | 8KB | 96KB | 40 - v/v 8 8 8ch | v |V \% \% \% \% \%
NX12P54A |10KB| 64KB | 32 ] e 3 8 |sch|v v v | v | - |- 1lv
NX12P64A |12KB| 64KB | 32 ] viv 3 8 |sch|v v v | v | - |- |v
NX12P88A |16KB | 128KB | 40 - v/v 3 8 8ch | v |V v v v v v
NX13P34A | 6KB | 64KB | 32 ] viv 3 4 |sch|v | v|v ]| v | - |- ]-
NX13P44A | 8KB | 64KB | 32 ] viv 3 4 |sch|v | v| v ]| v | - | -1]-
NX13P64A |16KB| 64KB | 32 ] viv 3 8 |sch|v | v| v | v | - | -1]-

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

consumption current is less than 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 (TimerQ / 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 / PWMB1, 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 (for NX11P22A / NX12P44A only) Push-Pull power amplifier
» Stereo DAC output (only for NX12P46 / NX12P88).

» 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).

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 SPI@ only).
» Support Single / Dual / Quad 1/0 mode of SPI flash (for SPI@ only).

IR TX, UART, I°C, SDHC 2.0 supported.
RTC with 16KHz (or 4KHZz) / 1KHz / 64Hz / 2Hz interrupts.
WDT (Watch-Dog Timer) supported with optional 188ms / 750ms Reset.

MCP (Multi-Chip Package) for NX11M2xA series

» SPI Flash stacked inside low-cost SOP-8 / SOP-16 packages

» Support 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, 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.
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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): 7.2K ~ 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-32 / LQFP-48 / LQFP-64, SOP-8 / SOP-16 MCP (only for NX11M2xA

series).

3. BLOCK DIAGRAM

RAM: 16KB

N705-5
CPU

EFROM: 128KE

LVD SMU —pl—> GPIO IHRC
ADC/ MIC
i ® >
LVR Timer * 3 AGC /PGA ILRC
POR SPI* 2 A—p | —> PWM-10 Crystal
LDO Core SDC <—p|—>»| RTC/WDT CsC
LDO_SPI I2C/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
SPle_VDD - - P,O Power output for SPI0 flash via internal LDO
VDD_SPH1 - - P, I Power input for 10 pins PB8 ~ PB11
VDD_SDC - - P, Power input for 10 port C, SDC interface
VSS# - - P, Ground
AGC
VMIC - - AO MIC bias
MICP - - Al MIC+
MICN - - Al MIC-
MICOUT - - AO Output of MIC pre-amp (for NX12P44A only)
OPI - - Al Input of OP Amp (for NX12P44A only)
AGC - - AO Auto Gain Control (for NX12P44A only)
PP/ DAC
ACIN - - Al Line in
PP1 DACO - AO Push-Pull PA output 1 or DACO
PP2 DACA1 - 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 '
PA2 AIN2 Rt | "TEM | a2 e ReTH pin if IC v(/imﬂ?%ggu;fﬁction, otherwise
PA15 will be the RSTb pin. (Except NX12P44/NX11P22)
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 AIN5S /0, Al, O | PA5 , Analog input 5 or IR output
PAG6 TXD AING6 I/0, Al, O | PAB, Analog input 6 or TX output of UART
PA7 RXD AIN7 I/0, Al, | | PA7, Analog input 7 or RX input of UART
PA8 PWMAOQ i Vo, O Cplﬁr?s?;rivgm&%gﬁé%ﬁf (not for NX11P21A / NX11M)
PA9 PWMA1 i Vo, O Cplﬁr?s?;rivgi'\r?l?ggﬁgﬁl. (not for NX11P21A / NX11M)
PA10 PWMA2 j Vo, O (Plﬁggt:r:tpﬁhlfg2pgg;ﬁt(.not for NX11P21A / NX11M)
PATT PWMA3 j Vo, O (Plﬁgwgt:r:ti%“lfg3pgg;ﬁt(.not for NX11P21A / NX11M)
PA12 SDA J 10,10 | g8 ant sCinSkSon/?ibnal (not for NX11P21A / NX11M)
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Name ALT 1 ALT 2 Type Description
2
PAT3 SCL J 10,0 | Co Ciomt sCinSkSonl?i'onal (not for NX11P21A / NX11M)
PA14, ext. Interrupt 1 (For NX12P64A and later
PA14 INT1 ™1 I/O, 1,1 | products), or Timer input 1.
Constant Sink Optional (not for NX11P21A / NX11M)
PA15
, ext. Interrupt 0.
PA15 INTO RSTb I/0,1,1 | PA15 as RSTb pin if IC with ADC function, otherwise
PA2 will be the RSTb pin. (Except NX12P44/NX11P22)
Constant Sink Optional (not for NX11P21A / NX11M)
Port B
PBO SPI@_CSb - I/0, 0 | PBOor SPI@’s CSb
PB1 SPI@_SCK - I/0,0 | PB1or SPI@’s SCK
PB2 SPI@_IO0 - I/0,1/0 | PB2 or SPI@’s 100 (SDO)
PB3 SPI@_lO1 - I/0, 1/0 | PB3 or SPI@’s 101 (SDI)
PB4 SPIo_I02 - I/0,1/0 | PB4 or SPI@’s 102
PB5 SPI@_lO3 - I/0,1/0 | PB5 or SPI@’s 103
PB6 Xin - I/0, | PB6 or Xin of X'tal
PB7 Xout - I/0, O PB7 or Xout of X'tal
PB8 SPI1_CSb - I/0, 0 | PB8or SPI1's CSb
PB9 SPI1_SCK - I/0,0 | PB9or SPI1's SCK
PB10 SPI1_SDO - I/0,0 | PB10 or SPI1's SDO
PB11 SPI1_SDI - I/0, | PB11 or SPI1's SDI
PB12 PWMBO - I/0, 0 | PB12 or PWMBO output
PB13 PWMB1 I/0,0 | PB13 or PWMB1 output
PB14 PWMB2 - /0,0 | PB14 or PWMB2 output
PB15 PWMB3 - I/0, 0 | PB15 or PWMB3 output
Port C
PCO SDC_CLK - I/0, 0 | PCO or CLK for SDC
PC1 SDC_CMD - I/0,1/0 | PC1 or CMD for SDC
PC2 SDC_I00 - I/0,1/0 | PC2 or |00 for SDC
PC3 SDC_I01 - I/0,1/0 | PC3 or 101 for SDC
PC4 SDC_I02 - I/0,1/0 | PC4 or 102 for SDC
PC5 SDC_I03 - I/0,1/0 | PC5 or 103 for SDC
PC6 SDC_CD - I/0, | PC6 or CD for SDC
PC7 SDC_WP - I/0, | PC7 or WP for SDC
Other
Test - - I Test pin
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_000 .
x00_0000 0XEQ_0000
OXEO_OFFF SMU
OTP (Max. 128KB) 0xFO_1000 |2'C
SXEO-2600
- UART
0x1F_FFFF O0XFO_2FFF .
0x20-0000 :
0xF0_4000 S——
O0xFO_4FFF
Reserved OxED 6000 :
OxFO GFFF RTC
X
Ox3F_FFFF 0xF0_7000 WDT
0x40_0000 SRAM (Max. 16KB) OXFO_7FFF
0x40_3FFF 0xF0_8000 R
0x40_4000 OxFO_8FFF _
Reserved 0xFO_B000 -
0xFO_BFFF
OXTF_FFFF 0xFO_E000 .
0x80_0000 O0XFO_EFFF
0xFO_F000 R
SPI@ O0xFO_FFFF
XIP (eXecute In Place) O0xF1 1000 .
X
- PWM
O0X9F_FFFF OxF1_1FFF
0xA0_0000 0xF1_4000 :
Xt ADC
Function Register Ot ARer
0xF1-5000 DG
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.

® 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.
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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

P - external event
N

MODE=01 & MODE=01 &
“Standby 2” “Standby 2
SLOW =1
- Cim
Mode
Mode -
SLOW =0
MODE=11 & 'T‘/'S?aDn%? 12§‘
“Standby 2” Y
Standby
SLOW =0 Mode SLOW =1
.o v

> 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 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 I/0O mode, which can be used to interface with popular devices like

2.4GHz RF for a wireless connectivity.

The SPI0 is generally powered by the SPI@_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.

9.3 I’C

The I’C (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
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9.4 UART

9.5

9.6

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

SD Card

The Secure Digital host controller (SDC) is to be as the master in a SD memory card interface. The core
supports the SD bus protocol of the SD card and is compatible with SD memory card protocol version 2.0.

Supports Secure Digital memory protocol commands
Supports Secure Digital 1/0 protocol commands
Supports the SD memory card protocol ver. 2.0

No SPI mode included

Variable clock rate: 16MHz of the SD card

Hot insertion / removal

Write-protect for the SD card

PWM-IO

The NX1 has 2 sets of PWM-IO generators (PWMA / PWMB), each with four PWM outputs (PWMAQO ~
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 PWMAO ~
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
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9.7 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.

10. TIMER

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:igzgi
(PA4 for Timer0) CKSrch28

TmrClk

(PA14 for Timer1/2)

11.RTC

A 4

16-bit Timer/Counter

»

A

Timer Pre-load Data <€

Figure 4 Timer Block Diagram

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: 16KHz (or 4KHz), 1KHz, 64Hz, 2Hz.

12. 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)

8Hz
(from RTC Block)

3-bit Counter

WDT overflow
4>

wdt_en=0 |
clear wdt —
cpu standby |

Reset

counter

Figure 5 WDT Block Diagram
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13. 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 ‘
D: With 2-stage Amplifier »
) ] 8-Level
MUX 12-bit SAR ADC FIFO

PAO —
PA1 — | — Sample
PA2 —— Capacitor|
PA3 — L
PA4 ‘ 8-Channel Line-in ,
PAS — l ADCCLK:
PA6 — SysClk/ 8
PA7 — SysClk/ 16

SysClk —— P> SysClk / 32

SysClk / 64
s [T -+ LU

>< Sample Time >< Conversion Time ><

SampleTime: . L

\
ADCCLK * 16
ADCCLK * 32 Data Ready

ion Tri
Conversion Trigger ADGOLK * 64

Figure 6 ADC Block Diagram

14. 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 1*' 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 1° stage pre-amplifier gain is fixed at 15x, while the gain of 2M stage of pre-amplifier is controlled by
S/W program. MICOUT, OPI, and AGC pins are required for NX12P44A, while other NX12 bodies are
designed without these pins. 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,
the overall PGA gain of the 2-stage pre-amplifiers might vary accordingly. Please refer to NX1 User's Manual

for more details.
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15. DAC & PP

The NX1 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

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.

Push-Pull
ACIN
Power Amp
r—"—" """~~~ ~——7—7= I
| |
: ‘ | pP1
I
Channel 0 Data | |
8-Level FIFO —» UpSample DACO | OP i
| |
l |
| |
I
2-Channel Data Channel Data Mixer | I
can use different SR Enable/Disable | I
|
l |
| |
| | PP2
Channel 1 Data N I |
8-Level FIFO —» UpSample L 2 » DAC1 f Lo OP |
I Stereo Mode I
: Enable/Disable I
I
l |
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

High Oscillation Source

1. I_LHRC
. E_HXT

N

Low Oscillation Source

1. I_LRC
2. E_LXT

HI_CLK Frequency

. 32MHz (Core LDO @ 3.3V)

. 24MHz (Core LDO @ 2.7V / 2.8V)
. 16MHz (Core LDO @ 2.3V / 2.5V)
. 12MHz (Core LDO @ 2.3V / 2.5V)

A WN -

VDD Voltage

. 4.5V
3.0V

N —

SPI@_VDD Voltage

. 3.3V
1.8V

N —

LVR Voltage

.3.0V/2.9V/2.8V/2.7V/ 2.6V (H_CLK @ 32MHz, NX12)
.2.9V/2.8V/2.7V 2.6V / 2.5V (HI_CLK @ 32MHz, NX11)
. 2.6V /2.5V/2.4V 2.3V / 2.2V (HI_CLK @ 24MHz)
.22V /2.1V/2.0V/1.9V/ 1.8V (HI_CLK @ 16MHz)
.2.0V/1.9V/1.8V/1.7V/ 1.6V (HI_CLK @ 12MHz)

a ~h WON -

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 -05~+7.5 \Y
Vin Input voltage Vss-0.3~Vpp+0.3 V
Top Operating Temperature 0~+70 °C
Tst Storage Temperature -25 ~+85 °C
18.2 DC Characteristics (74A=25°C, unless otherwise specified)
Symbol Parameter Vpp | Min. | Typ. | Max. | Unit Condition
30| 45 | 55 CPU_CLK=32MHz
27 | 45 | 55 CPU_CLK=24MHz
Voo Operating voltage - 22 3.0 5.5 \Y CPU_CLK=16MHz
22 | 3.0 | 55 CPU_CLK=12MHz
22 | 3.0 | 55 CPU_CLK=32.768KHz
3 0.1 UA CPU stop, all functions off,
45 0.1 Disable SP10_VDD™
luaLT Halt Current
3 1.1 UA CPU stop, all functions off,
45 13 Enable SP10_VDD™"
3 3.5 CPU stop, all functions off,
lsg Standby Current uA RTC on, .
4.5 4.5 Enable SPI0_VDD"
Slow 3 58.3 A | CPU_CLK=32768KHz,
*q
Mode 45 75 Enable SPI0_VDD
CPU_CLK = 12MHz,
3 6.1 mA Core_LDO =23V,
Enable SP10_VDD?
CPU_CLK = 16MHz,
lop Operating Current 3 7.5 mA Core_LDO =2.3V,
*2
Normal Enable SPI@_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 SP10_VDD?
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Symbol Parameter Vpp | Min. | Typ. | Max. | Unit Condition
(IMQ) | 45 7.2
| Input current Strong 3 -30 UA Vi = 0V
= (Internal pull-high) | (100KQ) | 4 5 78 L
SDCpad | 3 -144
(20KQ) | 45 -215
Normal drive current 3 8.7 Vo = 2.0V
(PA, PBJ7:6], PB[15:12]) 45 13.7 Vo = 3.5V
| Normal drive current 3 -12.9 Vou = 2.0V
OH
(SPI@, SPI1, SDC) 45 -20.2 Vor = 3.5V
mA
Large drive current 3 -24.8 Von = 2.0V
(SPIe, SPI1, SDC) 4.5 -38.0 Von = 3.5V
3 124
Normal sink current
4.5 19.2
3 24.3
Large sink current
4.5 371
|o|_ 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
Frequency deviation
by voltage drop 45 05 Fosc(4.5v) - Fosc(3.3v)
(I_HRC=32MHz/24MH?z) Fosc(4.5v)
AF/F 3 0.5 % 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 i o Fosc(3.0v) - Ftyp(3.0v)
AF/F by lot 3 0.5 0.5 % Ftyp(3.0v)

T Light-Load LDO @ SPI©_VDD is rated at 5mA for lowering power consumption @ Halt, Standby, and Slow modes.

z Heavy-Load LDO @ SPIO_VDD is rated at 40mA for read / erase / write operation to the SPI Flash @ Normal mode.
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18.3 ADC Characteristics (Vpbp=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 Vpp+ 0.3 \%
Vinm | ADC Microphone Input Voltage Range Vss-0.3 Vpp+ 0.3 \4
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 -

Dynamic Range

DR . 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 w
P 13 4Q Load
THD+N 10% 152 w

11.3-Watt for NX11P21A / NX11M2xA / NX12P64A.
"2 1.5-Watt for NX11P22A / NX12P44A.
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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

w v - 5 w o
i i i

e

Voltage (V)

18.5.5 |_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 NX11PxxA

—————————— 1
| Optional |
| Xin (PB6) SPI18_VDD
l 20pF 32768Hz! ©
pl z
: = 16MHz | 0.1uF
| }—T—L Xout (PB7) =
| 20pF l SPI Flash
| — I SP109 Interface K
| Note: Cap only for 2768z Crystal I PB[3:0] Single/Dual [0 Mode
__________ J
r————"—"——"—"—"—"——-—-- I
| Optional VDD |
I [
I [
I [
I |
I R I
I [
I [
I [
I |
| — I
S
PP1/DAC
PP2
NX11PxxA
PA[15:0]
GPIO Interface
PB[7:4]
vbD * VDD1 ~ VDD5
Battery + C1
(24V ~5.5V) i
0.1uF
VSS1 ~VSS5
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19.2 NX11M2xA

| SPIFlash !
! 4Mb ~ 32Mb ! pp1/DACO
! ' PP2
VDD
Battery + C1
(24V~55V) T ONF
T : T NX11M2xA
—L L VSS
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19.3 NX12P44A | NX13P44A

16MHz

Xin (PB6)

Xout (PB7)

VMIC

MICP

t MICN

MICOUT

R4
360KQ

spie_vDD , R3
510

Cc7
10uF

<

o

o
(¢

Battery + 1

(24V~5.5V) T 0 1uF|7

OPI

AGC

VDD1 ~ VDD5

V8§81 ~ V887

SPle_vDD

SP10 Interface
PBI5:0]

PP1/DACO
PP2/DAC1

NX12P44A
NX13A44A

ACin

VDD_ADC /VREF_ADC

PA[15:0]
PB[15:6]
PC[7:0]

ol |
0. 1uI

Single/Dual/Quad 10 M odg

SPIFlash

r—=1
I R |

_r'\/V\I—|_| |_& External Audio Input

I | 0.22uF

Note: Resistor value is optional for gain control

30
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19.4 NX12P64A /| NX13P64A

Optional | SPIG_VDD

Xin (PB6) cz_T_ |

20pF L s2768Hz 0.1 uE[

16MHz

SPI Flash
SPIQ Interface | /.
PB[5:0] Single/Dual/Quad 10 Mode,

Xout (PB7)

VMIC
MICP
1 MICN
PP1/DACO
sple_vbp ,R3
VDD_ADC/VREF_ADC PP2 / DAC1
51Q
C7
T0uF oo
. IR |
— ACin —r’\/\/\/—|—| |—& External Audio Input
L | 0.22uF
VDD T
VvDD1 ~VDD5 Note: Resistor value is optional for gain control
Battery + C1
(24V~55v) T .- PA[15:0]
PB[15:6] GPIO Interface
! VSS1~VSS7
PC[7:0]
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20. DIE PAD DIAGRAM
20.1 NX11P21A

l:‘ Test
27 || 26 || 25 24 |23 || 22 || 21 || 20 || 19 || 18 || 17 || 16 || 15 || 14 V8s2| 13
PA1 VSS3 PA2 PA3 PA4 PA5 PA6 PA7 PAS PA9 PA10 PA11 PA14 PA15
Npp /SCK /SDO /SDI TM1 /INT
JRSTDh M0 /IR PP2| 12
1 |pao
2 |vDD1 EPROM VDD2 VDD3
10 || 11
Test |:|
3 |sPie_vDD
4 | pB3/SPI@_IO1 PP1/DACO| 9
5 |PB2/SPI_IO0
vssi| 8
6 |PB1/SPI®_SCK
7 |PBO/SPIO_CSDb
32 Ver. 2.0 2019/01/29



(\) Nyquest

NX1 Series

20.2 NX11P22A
1 | PET
fHout 38 a7 36 || 35 34 33
PES
2|
in YS5E PP2 VDD5 VDD4 PP1/DACD V354
3 | wssi
4 | PBE/SPIB_IO3
5 | PB4/SPle_IO2
6 | PE3/SPIB_IO1
7 | PB2/SPle_IC0
8 | peispie_sck PATSINT | 32
PA14TMT | 31
9 | PBO/SPIR_CSh
pa13 | 30
10 | sPle_voD
patz | 29
11 | vDD1 vass | 28
PATIPWMAS | 27
PATOIPWMAZ | 26
D PABIPWMAT | 25
RSTb W pp
PABIPWMAD | 24
O EPROM
pa3  PA4 PAS
cr 1S00 /SOl
vDD2 PAD PA1 PAZ JSCK gun g PAB PA7 VES2
13 D 14 || 15 || 16 |[ 17 || 18 || 19 || 20 || 21 || 22 voD3 | 23
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20.3 NX12P44A /| NX13P44A

PA14 PA12  PAT
T ISDA  /PWMA3

57
V557 PF2

PB15

PB14

PB13

PB12

V551

EI PB11/SPI1_SDI
PB10/SPI1_SDO
PBY/SFI1_SCK
E‘ PBS8/SFI1_CSb
VDD_5PI1

FBTXout

PBE/Xin
V552
PBS/SPIB_IO3

PB4/SPIB_I02

FB3 PBO
ISPI8_I01 ISPI8_CSb

(e[l
R

VDDA

+

VDD5 VDD4

¥ ¥ [

ACIN PA15 PA13 V555
PP1/DACO V556 ANT 1SCL

PA10PWA2

PAQIFWMAT

PABPWMAD

VDD3

VDD2
V554

PATRXDIAINT

PABTXDJAING

NOdd3

PAS/SDIIRIAING

PA4 ITMO/AING

PA3/SCHKIAING
PA2IAINZ
PATIAIN
PA/AIND

RSTb

VDD_ADC  VMIC MICH 0Pl AGC V553

a2
)

PB2 FBA1
ISPIa_IC0 /SPI8_SCK

SFle_vDD

VREF_ADC MICP  MICOUT

34
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20.4 NX12P64A / NX13P64A

PB13 PB14 PA14 PA12 PA11
PWMB3 /PWMB2 ANTATMA /SDA /PWMAS
ff
¥ /

y ¥ ¥ ¥
[1] /vsst e VDb4 VSS6
/ ACIN PA15 PA13/SCL VSS5

22 PP1/DACO
PB13/PVWVBT 2] Ial’__I{P\JSTTUb PAT0/PIMA2
VDD5

PB12/PWMB0 PAY/PWMAT
VSS1 PAS/PWMAD
[ 6] PBtusPH_sDI VDD3
PB10/SPH_SDO
PBY/SPI1_SCK
[ 9] PBarsmi1_csb
VDD_SPI1

PB7/Xout

INOYd3

VSs4

PATIRXDIAINT

PABITXDIAING
PB6/Xin PAS/SDIIRIAING

VSS2 PA4/SDOTMO/AINA
PB5/SPIB 103 PA3/SCKIAING
PB4/SPle_02 PA2/AIN?
PB3/SPle 01 PAT/AINA

PAQ/AIND

PB2 VDD_ADC  WMIC MICN
/5P18_100 SPle_VDD VDD1 vDD2

- - 23|24 (| 29|26 || 27 28
i

[ [
‘ VREF_ADC MICP
PB1 PBO

ISPI8_SCK /SPle_CSb
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21. COB PIN ASSIGNMENT

NX11P21AB (18 /O w/o ADC) NX11P22AB (24 I/0 w/o ADC)
A A/B A PP cl GND VDD BO A8 A0 PP c1 GND VDD
o/l |Hc |© N Em® B HENC | Ni=n |0 B
@@l 2 1 ...1|:2:|11
L
1 @|@2 RSTb 000|255 RSTh
W o|e|: @ N oloof N
5@ |® |+ ooo-]]]l.
B olelels Nyquest
1elebHIL B
Nyquest ®|0®|®|s NX11P22ABZ

1@|0®ls

_fe ololo| 1111 o
@@ NX11P21ABZ VerA 2017/5/25

- 64
3..q"|wmmm IIIIIII
NX12P44AB (32 I/O with ADC) NX12P64AB (32 I/O with ADC)

PP ACIN MIC GND VDD ACIN MIC GND VDD,
oem [em +[me]- |o l| |o l| [em] +me]
vaesfo]  SEEDEE &m et EEEEE ==

KR

U il NN -Ea @
B& BO A8 AD C9 R5 C4 R1 C3 ‘"E B8 BO A8 AQ J1E
LI ILLE L ILILIL
o|o(®|0) o|0(®|®|
L0 0 L J¢ 0|00
0|0(0|0: 1 0|0|0|0|: c2 i
olojo|o|- EN olojoje|: EE Grolm)

R8 R7 U4
....5R5EE-R7E£ . C10 1 I )6 T J%_?S
o|o(®|0]s — 1 2P 44 AB_ E 0|0(0®|0| =
~ 6% ; NX12P64AB

. . . . 7 _ VerA 2017/7/14 . . . . Ver. A 2018/8/16)
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22. PACKAGE PIN ASSIGNMENT

8-pin SOP (150mil)

O
GND [1]

PP2 [2]
PA2/Vpp/RSTb [3]

PA3/SCK [4]

8SVXZINLLXN

8] vDD
7] PP1

(6] PAS/SDIIR

(5] PA4/SDO/TMO

16-pin SOP (150mil)

spio_vop [1] O
PB3/SPI0_01 [2]

PB2/SPO_I00 E

PBO/SPIO_CSb [ 4]

PB1/SPI_SCK [5]

vss [

PP1/DACO [ 7]

vDD2 [8]

91SY1LZdLIXN

16] VDDA
15] PA0
[14] PA1

[13] PA2/VpO/RSTD
[12] pAs/scK
[11] PA4/SDO/TMO

[10] PAS/SDINR

9] PP2

24-pin SSOP (150mil)

pr2 [1]O

PB7/Xout [
pB6/Xin [ 3|
PB3/SPIa_101 [4]
PB2/sPo_100 [5 ]
PB1/SPI@_SCK [6]
PBO/SPI@ CSb [T |
sPie_vDD [8 ]
VDD1 [9]
RSTb/Vpp [10
pAz [11]

PA3/SCK [12]

PZNVYZZdLLXN

VDD3
PP1/DACO

vss
PA15/INTO

PA14/TM1
PAT1/PWMA3

PA10/PWMA2
PAY/PWMAT
PAS/PWMAO
VDD2

PAS/IR/SDI
PA4/SDO/TMO

16-pin SOP (150mil)

PP1
VDD
GND
PP2 [4]
PAO [5 ]
PA1 [6]
PA2/Vpp/RSTb

PA3/SCK

O

9L SVXZINLLXN

[16] PA11
[15] PA10
[14] PA9
[13] PAS
[12] PA7
[11] PA6

[10] PA5/SDI/IR

5] PA4/SDOTMO

24-pin SSOP (150mil)

PB3/SPlo_lO1 [1]
PB2/SPa_I00 [2]
PB1/SPIo_SCK [3]
PBO/SPlo_CSb [4]
PA3/SCK [5]
PA4/SDOTMO [B
PAS/SD/IRI [7]
PA6 2]

PAT [

PA8 [10]

PP1/DACO [11]

O

vDD2 [iZ]

PZNVLZALLXN

24] SPI0_VDD
23] VDD1

PAO

PA1
PA2/Vpp/RSTb
PA9

PA10
PAT1
PA14/TM1
PA15/INTO
VSS

i)

=l =1 1=11=11=11=] =1 |ra] [r] |2
Wl &) || [Sf [~)] (o) o) 2] [

o
e
A%

Ver. 2.0 2019/01/29



(\) Nyquest

NX1 Series

PB7/Xout
PB6&/Xin

PB&/SPI@_I03
PB4/SPl8_l02

PB3/SPI@_lO1
PB2/SPI@_I00
PB1/SPl@_SCK
PBO/SPI@_CSb
SP19_VDD
VDD1
RSTb/\V/pp

PB9

PB8

PB7/Xout

PB6/Xin

PBS/SPI0_I03

PB4/SP10_l02

PB3/SPI10_IO1

PB2/SPI1@_l00

sl
u
< o
. .3 .8 &8 . . .8
i i r i = i o i i i w
OO0 OO0 m;mmir
48 47 46 45 44 43 42 41 40 39 38 37 N
O - O 36 [] —
O 2 35 [ ] -
s 34 [ PA15INTO
O 4 33 ] PA14/TM1
s 32 ] PA13
e NX11P22AQ48 31 [ PA12
7 30 PA11/PWMA3
L (LQFP-48, 7mm x 7mm) H
s se [ PAtOIPWMA2
e 28 [] PAYPWMA1
10 27 [ PAS/PWMAO
14 26 |_] vDD3
N 25 [ -
\ 13 14 15 16 17 18 19 20 21 22 23 24 /
NN ERE RN EEERERE
<= — L 0 0 L 0 0 o 0 !
52232 REEE
5] (4] [0} w
O W] [w)
X 0 =
SR
=
o
I B
v = < O =
m @ o 9 > »
2 8 3 8 8 5 B 3
/a2 31 30 29 28 27 26 25 N
iy O 24 :| VDD1

HEEEEEEEEEEEEEE

NX12P44AQ32
NX13P44AQ32
(LQFP-32, 7mm x 7mm)

=]
]
w
=
o

23

22

2

20

(s3]

|: ©
[
[
[]
omn ]
doim [
Naiw [
1nooin [

MO8 @1ds/Lad

aan elds
oav daa

aso alds/0ad

:| PAS/SDI/IR/AING

:| PA4/SDO/TMO/AINA

|| PAzsciuang
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T >3 32
. 5 8 5 323535
08, 8,88, z2228
OO0O00O00O00O00O00O000n00O0OMnn
4 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 N
N.C. 1 O 48 [ 1 N.C.
NC [2 47 [ NC.
PB15 [] 3 45 |1 PA1T1/PWMA3
PB14 [] 4 45 [ PA10/PWMAZ
PB13 [] 5 44 [ PAY/PWMA1
PB12 [ 6 NX12P44AQ64 43 [ PAS/PWMAD
PB11/SPI1_SDI [ 7 4 [ vDD2
PB10/SPI1_SDO [] 8 NX13P44AQ64 41 [0 PAT/RXD/AINT
PB9/SPI1_SCK [] 9 (LQFP-64, 7mm x 7mm) 40 |1 PAB/TXDI/AING
PB8/SPI1_CSb [ 10 39 [] PAS/SDI/IR/AINS
VDD_SPI1 [ 11 35 [ PA4/SDOITMO/AIN4
PB7/Xout []12 a7 [] PA3/SCK/AIN3
PB6/Xin []13 26 1 PA2/AIN2
vsst [ 14 a5 [] PA1/AIN1
PB5/SPI@ 103 [ 15 34 [[] PAO/AINO
PB4/SPIO 102 [ 16 23 [ Test
. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 /
| HjEEREERE NN EEEpEEEREpE|
3839559552292 38
N =29500m5828-0 337
5835385 3% S <
N '2 |2 5 O 0 B
28R¢
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24-pin SSOP (150mil)

PB1/SPI@_SCK [ 1]
PB2/SP@_100 [ 2]
PBO/SPI®_CSb [ 3]
SPI@_VDD [ 4]
vDD1 [5 |

VDD _ADC [6 ]
vMIC [7]

MicP [&]

MICN [ 9]

vss [10]

PA3/SCK/AING [11]
PA4/SDO/TMO/AING [12

O

LVYZNV1Y9dEL XN

LVYZNVY19dZL XN

24] PB3/SPI0_IO1
(23] PB4/SPI0_102
[22] PB5/SPI@_103
[21] PP2

20] VDD2

[19] PP1/DACO
[18] PA15/Vpp/INTO/RSTh
[17] PA11/PWMA3
[16] PA10/PWMA2
[15] PA9/PWMA1
[14] PAS/IPWMAD

[13] PAS/SDI/IR/AINS

24-pin SSOP (150mil)

pB1/SPIo_sck [1]O [24] PB3/SPI@ 101
PB2/SP@_100 [ 2] 23] PB4/SPI@_102
PBO/SPI@_CSb [ 3] § § [22] PB5/SPIO 103
SPI0_VDD [ 4] oS [21] PP2
vDD1 [5] U T 20] VDD2
VDD_ADC [6] % E [19] PP1/DACO
VMIC [ 7] :(C> :(C> [18] PA15/Vpp/INTO/RSTb
MicP [8] E E [17] PA13/SCL
McN[e] > > [16] PA12/SDA
vss [10] NN [15] PA7/RXD/AINT
PA3/SCK/AIN3 [11] [14] PAG/TXD/AING
PA4/SDO/TMO/AIN [12] [13] PAS/SDI/IR/AING
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oW o 8 a
3 0 22 323 3 @
= & < g & 9 F & o B
39 23 322257 33
P2 3% ol y o § S §
s 5% 8 192 9% 0 o
3 95 ¢ =2 % s 00 3 23
OO rrrmn
/48 47 46 45 44 43 42 41 40 39 38 3T N
PB3/SPI0_101 [] 1 Q 36
PB2/SPI@_lo0 [ 2 35
PB1/SPI®_SCK [] 2 24
PBO/SPI®_CSb [] 4 33
SPI0_VDD [] 5 NX12P64AQ48 32
VDD1 [] 6 NX13P64AQ48 31
VDD_ADC [] 7 (LQFP-48, 7mm x 7mm) 20
VREF_ADC [ & 29
VMIC [] 9 28
MICP [] 10 27
M|CN E 11 26
vss []12 2%
\ 13 14 15 16 17 18 19 20 21 22 23 24
0 0 0 o 0 0 e n < n n n
EEZEEEEIREE S
r r r L L
= = = e
22z _ 585 zz2g
2 23z 3 > >
g = x> % % = = E;
> %
z
=

] PB15/PWMB3

] vss

] NC

] PP2

1 vDD3

] PP1

] ACIN

] PA15/Vpp/INTO/RSTD
] PA14/INT1/TMA

] pA13/SCL

] PA12/SDA
] PA11/PWMA3

41
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23. PACKAGE DIMENSION

23.1 8-Pin Plastic SOP (150 mil)

A INCHES MILLIMETERS
MIN | TYP | MAX | MIN | TYP | MAX
HHHH A lo183| - |oz202[485| - |[513
T B [0.144[0.150(0.163 | 3.66 | 3.81 | 4.14
B P C [0.068 - 0074 | 1.35 - 1.88
F i D [0.010| - [oo20l025| - [os1
L F l0015| - 0035|038 | - |o089
D © . G 0.050 BSC 1.27 BSC
- S —] \ J looo7| - |ooto|ota| - |o2s
[yC \L%R \ k [0.o0s| - |oowo]o1a| - |o25
Y;EATINGPLAN ﬂ7 .X-\J j\d L |10.189 - 0.205 | 4.80 - 2.21
M| - | - | e | - | - | e
Note: For 8-pin SOP IC, 100 units per tube. P |0228] - [0244]579] - |620
23.2 SOP-16 (150mil, 1.27mm pin pitch)
- INCHES MILLIMETERS
EBHHHHHHQH‘ I'-.-1IN|TYP|I'-.-1A}{ I'-.-1IN|TYP|I'-.-1AX
A B A 0.236 BSC 6.00 BSC
! 8 B 0.154 BSC 3.90 BSC
vH H H H H H H H C n.n12| - |n.nzn 0.31| - |u.51
> c 0.390 BSC 9.90 BSC
c D [0.065| - |o.069|164| - |175
« c' E 0.050 BSC 1.27 BSC
o L F lo.004| - [0010|010| - | 025
, *EPEEEEE : G [0.016| - |o.0s0{040| - [127
E F H [0.004] - [oo10{010] - [o025
al - - e | - -] e
Note: For 16-pin SOP IC, 50 units per tube.
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23.3 SSOP-24 (150mil, 0.635mm pin pitch)

Innnnnnnnn i L INCHES MILLIMETERS
o MIMN | TYP | MAX | MIN | TYP | MAX
T A |0.04a| - |o061|125| - | 155
. | A1|0.002| - |oo010|005| - | o025
duruoruiiuud B [0.008] - |o012[019| - | 031
& LB *,
5 +H
0 C |0.006| - |0010|045| - | 025
D (0337 - |0344|855| - | 875
N e 0.025 BSC 0.635 BSC
ﬂ:[.’ : o EfF:r- _ E |(0.150| - |0157|380| - | 4.00
T H|0224| - |0248|570| - |630
! 4 ;| L|oo12| - |o035|030| - | o090
A2
o gl o | - | 7|l | - |7
Note: For 24-pin SSOP IC, 50 units per tube.
23.4 LQFP-32 (7mm x 7mm)
E - INCHES MILLIMETERS
B N MIN | TYP | MAX | MIN | TYP | MAX
24 17 il A |o346] - |oze2{smo| - |o20
| H H H H H H H o B [0272] - |o0zso|eL0| - |70
- 1=
c (0346 - |o0362|880| - [920
25T IT—116 D [0272| - |o0zs0|680| - |[7.10
11 1T ] E - looar| - - | oso _
] : \
== :D:Ilj‘ Flooiz| - [oo17|o32] - |o43
1] 1T 1 G [0053] - |0057[135| - |145
I e Hl - | - looss| - | - [160
= :D:EEQ | |oooz| - |ooos|oos| - |ozo0
~ J (0020 - |oo28|os0| - |o070
= H H H H H H H ko ko |k [000s| - [oooe|oqz| - o078
1 2 K[_IJ o - 4= - - 4= -
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23.5 LQFP-48 (7mm x 7mm)

¢ » INCHES MILLIMETERS
MIM | TYP | MAX | MIN | TYP | MAX
D . ‘i_‘
36 o A |0350| - |o0388|890| - |910
UL (L B |0272| - |o2s0|690| - |7.10
T 111 : C |0350| - |o03s8|s890| - |90
AT 24 D |0272| - |o02s0|690| - |7.10
I — [ 1T 1
] — 1T E - |oozo0| - - |os0| -
I — R F (EEN |
(—— :n:n:}r F - |ooos| - - |ozo| -
A B I — I N —
= I —] G |0.053| - |0057|4135| - | 145
I — S [P |
m——— e H| - - |oos3| - - | 180
I — _EEI'=11
—— i — [ - |ooos| - - o1 -
48— — 1113
L E_ J |0018| - |oo0z0|045| - | 075
:HHHHHHHHHH K o K |0.004| - |ooo08|040| - | D20
1 2 J o | o - 7° e - 7*
23.6 LQFP-64 (7mm x 7mm)
c INCHES MILLIMETERS
D MIM | TYP | MAX | MIN | TYP | MAX
n 3 ' A |03s0| - |o03s8|8g90| - |@10
HHHHHHHHHHHHHH B |o272| - |oz2e0|690| - |70
49— ‘_' Cc |o3s0|] - |oz53|890| - |910
 — — =
——— =] D |o272| - |oz2eo|690| - | 7.0
 I— — =
—TT E E - 0.016 - - 0.40 -
A s — = F |ooos| - |ooog|o043| - | 023
 I—— =
—T = G |0053] - |0057|135| - | 145
o i
ror — H = - |oos3| - - | 180
 — E
| —— I
— = | (o002 - |oo0B|005| - | 045
[ — h—
] = J |oo18| - |oo030|045| - | 075
HHHHHHHHHHHHHHH < [0004| - |oo0a|o10]| - |o0z20
1 T a| 00 - 7° e - 70
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24. ORDERING INFORMATION

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
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
NX12P44A Dice Empty ROM data

NX12P44A-xxxx

Dice, pre-programmed

Programmed ROM data

NX12P44AW-xxxx

Wafer, pre-programmed

Programmed ROM data

NX12P44AB COB 33.7mm x 35.3mm (33.7mm x 43.6mm w/ V-Cut)
NX12P44AQ32 LQFP-32 Quad, 7mm x 7mm, pitch 0.8mm
NX12P44AQ64 LQFP-64 Quad, 7mm x 7mm, pitch 0.4mm
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
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(\) Nyquest NX1 Series
P/N Shipping Type Remark

NX13P44A Dice Empty ROM data
NX13P44A-xxxx Dice, pre-programmed Programmed ROM data
NX13P44AW-xxxx Wafer, pre-programmed Programmed ROM data
NX13P44AB COB 33.7mm x 35.3mm (33.7mm x 43.6mm w/ V-Cut)
NX13P44AQ32 LQFP-32 Quad, 7mm x 7mm, pitch 0.8mm
NX13P44AQ64 LQFP-64 Quad, 7mm x 7mm, pitch 0.4mm
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
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