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The information described in this document is the exclusive intellectual property of
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Nuvoton is providing this document only for reference purposes of NSP based system design. Nuvoton assumes no
responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.
WwWw.nuvoton.com

Release Date: A/ay 2023
-1- Rev 1.0



NUVOTON NSP2340T Data Sheet
I a—_—_—_—_—_—_—_—_—_—_—_;_;_,S .

Table of Contents

1. GENETAI DESCITPLION ...ttt bbbttt bbbt bbb e et et bbb 3
2. FBALUIES... ..ottt e bt e s a et oo h b e e e e R bt e e e R b et e e R b e e e R b e e e Rb e e nr e e ann e e nneas 3
3. e LV I TS ] € o o USSR 4
4 E1ECEriCal CharaCteriStICS ........cviiiieiieiieiie st bbbttt b bbb ene s 6
4.1 ADbsolute Maximum RALINGS .....ccuooiiiiiiiiieieie et sr e 6
O B N OB O - 101 (=] 51 ot PRSPPSO 6
I N O O - - U011 €[PSS PRTSTSN 7
R @ 011 01U | 0 Y] PRSP UTRUPSPIN 7
5. Typical APPHCAtION CIFCUIT........c.eiiiieie e e e re e e re e e 8
5.1 Connect to Host UC by 12C INtEIrfaCe.......c.coveiiciece e 8
5.2 Connect to HoSt UC by UART INEEITACE ........oiviiiiiiiiiieiieee e 8
5.3 Connect to Host UC by TWo-Wire INterface.........coovviieiviic s 9
5.4 PCB LAYOUL NOTICE ...ttt bbbttt 9
6. Package INTOIMELION ........ooiiiiiii bbbttt bbb 10
6.1 PN ASSIONIMENT ...ttt e e e s te e s e st e e te e st e saeesbeestesseenaeeneesneenrs 10
6.2 PaCKAGE DIMENSION ..ottt b bbbt e e e bbb sbeeneas 11
7. Ordering INTOIMALION ... ....oouiiiiieet et bbbttt sa bbb e eneas 13
8. REVISION HISEOMY ...ttt b et e et e s b e e steeneesbe e beebesseesreesesneesreentens 13

Release Date: A/ay 2023
-2- Rev 1.0



NUVOTON NSP2340T Data Sheet
I a—_—_—_—_—_—_—_—_—_—_—_;_;_,S .

1. General Description

NSP2340TO6E series and NSP2340T16L series are powerful VVoice IC with embedded Flash to implement
Voice Assistance applications with Cap Touch. It provides hardware 12C, UART and firmware Two-Wire
interface to communicate with host MCU, and support In-System-Program (ISP) to update content with
high data transition rate. It equips with up to 16 Cap Touch pads, which is suitable for all the voice
assistance applications.

The NSP2340TO6E series and NSP2340T16L series include 6 part numbers with different durations,
shown as following selection guide:

: Audio Output
Duration (S) Voo | LVR | Cap | voice (80, THD+N < 196) MCU I/F
Part No. Package V) ) |Touch| cH ISP
12KHz| 16KHz 3.3V 5.5V H/W F/W
NSP2080T0O6E 96 72
NSP2170TO6E| TSSOP28| 177 133 6 0.2W | 0.5W
NSP2340TO6E 420 315 12C
2.1~55( 1.9 2 \Y UART Two-Wire

NSP2080T16L 96 72
NSP2170T16L| LQFP48 | 177 133 16 0.2W 0.5W
NSP2340T16L 420 315
2. Features

® Operating voltage : 2.1 ~ 5.5V
® Operating temperature : -40°C ~ 85°C
® Interface with MCU : UART, I2C (Slave), Two-Wire
® Audio output : PWM Output, 0.5 Watt @ 5.5V (THD + N < 1%, 8Q)
®Provide ISP (In System Program) to update content from Host MCU
®\/oice channel : 2-ch Voice
® Cap Touch pin:
» NSP2080TO6E, NSP2170TO6E, NSP2340TO6E: 6 Cap Touch pins
» NSP2080T16L, NSP2170T16L, NSP2340T16L: 16 Cap Touch pins
® Cap Touch with auto calibration
@ Individual parameter setting for each cap touch pad
® Low Voltage Reset (LVR)
® Flash Data Retention : 10-Year
® Flash Program/Erase Cycling Endurance : 100K
® Package form : TSSOP28, LQFP48
® Package is Halogen-free, RoHS-compliant and TSCA-compliant

Release Date: A/ay 2023
-3- Rev 1.0



NUVOTON NSP2340T Data Sheet
I a—_—_—_—_—_—_—_—_—_—_—_;_;_,S .

3. PIN Description
NSP2080TO6E / NSP2170TO6E / NSP2340TO6E

Pin Name 1/0 Function
BPO0 110 : ggggtallsLnoplugr/];zts\z:hpllrgpcLK and ICPDATA
BPO1 ®  Each pin can be set as 12C, UART, Two-Wire interface
BP02 1/0 General input / output pin
INT O Connect to Host MCU GPIO
SINT1 1/0 Connect to SINT2 pin for Cap Touch calibration
SINT2 1/0 Connect to SINT1 pin for Cap Touch calibration
BPO5 110 Connect with /RESET?2
SDA1 1/0 Connect to SDA2 pin for Cap Touch calibration
SDA2 1/0 Connect to SDA1 pin for Cap Touch calibration
SCLK1 1/0 Connect to SCLK?2 pin for Cap Touch calibration
SCLK2 1/0 Connect to SCLK1 pin for Cap Touch calibration
IPO ~ IP5 | 6 x Cap Touch input pins
VDD1 Power Positive power supply
VDD2 Power Positive power supply for Cap Touch
REG1 Power Internal regulator for Voice Assistance, 0.1uF capacitor is needed
REG2 Power Internal regulator for Cap Touch, 4.7uF capacitor is needed
VSS Power Negative power supply
VSS_SPK Power Negative power supply for speaker driving
PWM+ o] PWM driver positive output to drive speaker directly
PWM- o] PWM driver negative output to drive speaker directly
VDD_SPK Power Positive power supply for speaker driving
/RESET1 | IC reset input, low active
/RESET2 | IC reset input, low active

Notel: Program pin includes BPOO (ICPCLK), BPO1(ICPDATA), /RESET1, VDD1, VSS
Note2: VDD1, VDD2 must have same voltage power input.
VDD_SPK, VDD1 can have different voltage power input.
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NSP2080T16L / NSP2170T16L / NSP2340T16L

Pin Name 110 Function
BPOO ®  General input/ output pins
1/0 ®  BP00, BP01 share with ICPCLK and ICPDATA
BPOL ®  FEach pin can be set as 12C, UART, Two-Wire interface
BP02 1/0 General input / output pin
INT O Connect to Host MCU GPIO
SINT1 1/0 Connect to SINT2 pin for Cap Touch calibration
SINT2 1/0 Connect to SINT1 pin for Cap Touch calibration
BPO5 1/0 Connect with /RESET?2
SDA1 1/0 Connect to SDAZ2 pin for Cap Touch calibration
SDA2 1/0 Connect to SDA1 pin for Cap Touch calibration
SCLK1 1/0 Connect to SCLK2 pin for Cap Touch calibration
SCLK2 1/0 Connect to SCLK1 pin for Cap Touch calibration
IPO ~ IP15 | 16 x Cap Touch input pins
VDD1 Power Positive power supply
VDD2 Power Positive power supply for Cap Touch
REG1 Power Internal regulator for Voice Assistance, 0.1uF capacitor is needed
REG2 Power Internal regulator for Cap Touch, 4.7uF capacitor is needed
VSS1 Power Negative power supply
VSS2 Power Negative power supply for Cap Touch
VSS_SPK Power Negative power supply for speaker driving
PWM+ o] PWM driver positive output to drive speaker directly
PWM- 0 PWM driver negative output to drive speaker directly
VDD_SPK Power Positive power supply for speaker driving
/RESET1 | IC reset input, low active
/RESET2 | IC reset input, low active

Notel: Program pin includes BPOO (ICPCLK), BPO1(ICPDATA), /RESET1, VDD1, VSS1
Note2: VDD1, VDD2 must have same voltage power input.
VDD_SPK, VDD1 can have different voltage power input.
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4. Electrical Characteristics

4.1 Absolute Maximum Ratings

Parameter Symbol Conditions Rated Value Unit
Input Voltage VIN All Inputs VSS -0.3to VDD +0.3 \%
Storage Temp. TSTG - -55 to +150 °C
Operating Temp. TOPR - -40 to +85 °C

Noted: Exposure to conditions beyond those listed under the absolute Maximum ratings table may adversely affect the life
and reliability of the device.

4.2 D.C. Characteristics
(VDD - VSS =4.5V, TA = 25° C, No Load unless otherwise specified)

Parameter Sym Conditions Min Typ Max Unit
Operating Voltage Vb 2.1 - 5.5 \Y/
Operating Current lop1 No load - 5 - mA

Standby Current Ise No load - - 2 uA
VDD:3.0V, 1 cap touch - 35 4.0 uA
VDD: 3.0V, 2 cap touch - 3.8 4.4 pA
VDD: 3.0V, 3 cap touch - 41 4.7 pA
VDD: 3.0V, 5 cap touch - 4.8 5.6 A
VDD: 3.0V, 10 cap touch - 6.6 7.7 pA
) VDD: 3.0V, 16 cap touch - 8.6 10.1 A
Standby Current with Cap Touch Ise
VDD:5.5V, 1 cap touch - 59 6.9 pA
VDD: 5.5V, 2 cap touch - 7.4 8.7 pA
VDD: 5.5V, 3 cap touch - 9.0 10.6 A
VDD: 5.5V, 5 cap touch - 10.7 12.6 pA
VDD: 5.5V, 10 cap touch - 16.6 19.7 pA
VDD: 5.5V, 16 cap touch - 19 22.6 pA
Input Low Voltage Vi All input pins Vss - 0.3 Vop \Y/
Input High Voltage ViH All input pins 0.7 Vop - Vop \Y/
Pull High resistor
RPH VDD = 4.5V 105K 150K 195K Q
BP00, BPO1, BP02
Output Current loL Vpp = 3V, Vour = 0.4V 8 - - mA
BP0O, BPO1, BP02 lon Vpp = 3V, Vour = 2.6V -4 - - mA
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4.3 A.C. Characteristics

(VDD = 4.5V, TA = 25°C, No Load unless otherwise specified)

Parameter Sym Conditions Min Typ Max Unit
Frequency Deviation by AFJF (Fmax — Fmin)/Fmin ) i 3 %
Voltage Drop @VDD: 2.1 ~5.5V

4.4 Qutput Power

Frequency Input = 1KHz Sine Wave, RL=8Q, THD+N < 1%

Output Power vs. Supply Voltage
(THD+N < 1%)
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5. Typical Application Circuit

5.1 Connect to Host uC by 12C Interface

NSP2080TO6E NSP2080T16L
b NSP2170TO6E NSP2170T16L
NSP2340TO6E = NSP2340T16L
HOST uC a w2 Speaker HOST uC R R Spesler
1.8K 1.8 1.8K 1.8K
2C_SCL 1 BPOO (SCL) PWM+ C_SCL BPOO (SCL) PWM+
C_SDA BPOI (SDA) PWM- 1C SDA i BPO1 (SDA) PWM-
GPIO INT SINT1 GPIO INT SINT1
VDD ggispx Ss;l;fﬁ . VDD VDD_SPK SINT2 ]
VDD 4‘%‘“: l((]%‘m D2 j VDD o lcz VDD1 SSJ!;:; j
- T st |— s LT 0L - sy
RS VSS_SPK scr VSS_SPK scxo [
ERCReY Tpu | — v Tbr |
. o pnmp 5 O . T i 11;15
o 5= VDD K= vss2 —O
POWER REG2 /RESET1 - POWER N /RESET1
o—= Ls - 11 Ol o= I Ghue
4TF I
= T oo L
o | /RESET2 c8 = REGL /RESET2
lO.luF I(],luF :Ijif]xz IgﬂluF
5.2 Connect to Host uC by UART Interface
NSP2080TO6E NSP2080T16L
NSP2170TO6E NSP2170T16L
NSP2340TO6E NSP2340T16L
HOST uC Speaker HOST uC Speaker
UART TX BP00 (UART_RX) WM UART_TX BPOO (UART_RX) PWM+
UART RX BPO1 (UART_TX) PWM- UART_RX BPO1 (UART_TX) PWM-
GPIO INT SINT1 GPIO INT SINT1
vID VDD_SPK SINT2 j VoD VDD_SPK SINT2 j
VDD VDDL SDA1 | VDD VDL SDAL
da Lo SDA2 1g 1o soaz |
. T 4T 00 s saa |— T#NFT O skl
e VSS_SPK sc2 b ggispx o I
VDD __ 0 O o P —— O
[f%u}’l]-%ﬂ b e . o 1o |" Touhpad |
. o % 75 4@ . 4A7u1=-1-n.1u1= 11:15 4@
PNk - VDD - vss2
1>0w17.Roj B - /RESET1 POWER = /RESHT1
- L lo oO—— REG2
= o s T o - Re J‘?‘/T Igqu
T = - BROS ==
) c6 REG1 /RESET2 q_cs = % REGL /RESET2 q -
lo""F TomE Tour Towr
Release Date: A/ay 2023
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5.3 Connect to Host uC by Two-Wire Interface

NSP2080TO6E NSP2080T16L
NSP2170TO6E NSP2170T16L
NSP2340TO6E NSP2340T16L
HOST uC Speaker HOST uC Speaker
GPIO1 BPOO (SCL) PWM+ GPIO1 BPOO (SCL) PWM+
GPIO2 BP0 (SDA) PWM- GPIo2 BRO1 (SDA) PWM-
GPIO3 INT st [ 103 NT —
VDD_SPK SINT2 VDD_SPK SINT2 j
vop 22 VDD SDAI vop |22 vDDI SDAI
Ll iz | Lot o -
vss Sl i P SCKL 7 vss s ScrL )
= VSS_SPK. SCK2 - VSS_SPK sc2
- oy B £ n [ ——o0
VDD vDD2 : ; VoD VDD2 i :
5 1o i Tk | o 1o TouhPad
Tt ’ B e ) N
+  vp . s ———O ) = vss2 P15
POWER = POWER -
o—+ _ . mese (——— o—» — eE2 IRESET! o
- I-|:4.7HF BPOS o THME BPOS Jowr
= REGI RESET2 q ) - REG] /RESET2 q_
-[061 o oaar giup
Tour Tour I T

5.4 PCB Layout Notice

® TheC1, C2, C3, C4, C5and C6 connected to NSP2340T chip as near as possible.

Release Date: A/ay 2023
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6. Package Information

6.1 Pin Assignment

NSP2080TO6E, NSP2170TO6E, NSP2340TO6E NSP2080T16L, NSP2170T16L, NSP2340T16L
TSSOP28 (4.4 X 9.7 mm~2) LQFP48 (7x7 mm”2)
- 3
o @ ) W
= 288238833333
woor ] 1 2 [ e inlilililihhih
43 47 46 45 43 43 42 41 40 39 38 37
ek e = B
= - = s SINTL [ ]2 s 1 1p4

VDD_SPK

s = i SRt o=
5
SCLK1 [+ 1 IPe
PWM- ] 6 23 [ INT ) )

VSS_SPK 1 7 22 [/ vbD2 /RESETL [ = Jt 1 1P7
s =l B 5 = e Vss1 s 3] 1P8
BP0l ] 9 20 [ Reser2 REG1 [ 7 301 IP9
sclk2 .1 10 19 [ 1o voDL L{s i
spA2 —] 11 18 [ ;1 BP02 []* s
sINT2 ] 12 17 3 12 8PS [ 10 i ez
vss ] 13 16 [ 1p3 NC [ n 1 IP13

VDD_SPK 2 25 P
s 4 14 15 [ 1pa S 13 14 15 16 1718 15 20 21 2 23 24 —
T3 € 2 222 < v wvwwvwg
=
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6.2 Package Dimension
TSSOP28 (4.4 X 9.7 mm~2)

T TREE I —

===
I |
|

IR
L.

L

E1

Condraling Dimensicn Millimeiars

Birmeresign IR M Dirmersion inoinek

EVIBCOLS MM, Mk, o, LT KO, B3,

A - - 130 - - 00472

a1 0,00 - 0.1% .00 — 0.o0m9

AT 0,80 1.0 105 10514 L0358 3 0.413%

h 15 - [1,H) a.0a7 4 - 0a11e

I 5,87 2,7 5,80 0.3779 L3815 | 0.3B58

E1 4 0 4 40 4 £0 0.1592 0173z | 07T

E BAD B0 0519 BEC

[e] LG5 B30 007755 BSC

L1 1.0C REF 0.030% REF

L 0,45 2,80 0 7s 0.m7r L0226 | 00295

A [ - g iy - &

¥ A =3 0001 9
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LQFP48 (7 x 7 mm~2)

36 25
LA |

I00000nnnnn
NI
[
SR

TYTTIITI00]

[ |
e a— A iR A

Controlling dimension : Millimeters

Dimension in inch Dimension in mm
Min |[Nom| Max | Min [Nom | Max
A _ _ _ _ N
AL 0.002| 0.004 | 0.006 | 0.05 | 0.10 | 0.15
Az |0.053 [0.055 |0.057 | 1.35 |1.40 |1.45
b 0.006 |0.008 |0.010 | 0.15 |0.20 |0.25
C 0.004 |{0.006 |0.008 | 0.10 |0.15 |0.20
D 0.272 |0.276 |0.280 | 6.90 | 7.00 | 7.10
E 0.272 |0.276 | 0.280 | 6.90 | 7.00 | 7.10
e
H

0.014 | 0.020 | 0.026 | 0.35 | 0.50 |0.65
D 0.350 |0.354 |0.358 | 8.90 |9.00 |[9.10
He 0.350 |0.354 [0.358 | 8.90 |9.00 |9.10

L 0.018 [0.024 [0.030 | 0.45 | 0.60 |0.75
L1 — 0039 | — | — | 100 | —
Y — | — |o004| — | — |o10
[¢] 0 — |17 o — 7
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7. Ordering Information

Part No. Shape Type Remark
NSP2080TO6E
NSP2170TO6E Package: TSSOP28 (4.4 x 9.7 mm~2)
NSP2340TO6E E: Tube
NSP2080T16L T: Tape & Reel
NSP2170T16L Package: LQFP48 (7 x 7 mm~2)
NSP2340T16L

Blank

8. Revision History

Version Date Substantial Changes Page
1.0 May 2023 Initial Release All

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any malfunction or failure of which
may cause loss of human life, bodily injury or severe property damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy control instruments,
airplane or spaceship instruments, the control or operation of dynamic, brake or safety systems designed for vehicular use,
traffic signal instruments, all types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to Nuvoton as a result of
customer’s Insecure Usage, customer shall indemnify the damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the frademarks of products and companies mentioned in this datasheet belong to their respective owners.
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