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5 YN YNAZ B 46\ i
6 GND e
7 BAT1 FL VU M L4 N S
8 NC 7
9 VREF SRR
10 PENIRQ SE e T 51 A
11 SDA 12CHHE 4% 1
12 SCL 12CH 4% 1
13 Al 12CcHb 4 A\ 1
14 A0 12CH k4 A0
15 NC 7
16 AUX1 HiBhim A1

2020 Copyright © Nsiway Technology




yj" USRS ERAR

SHENZHENNSIWAYTECHNOLOGY CO.,LTD

NS2016 May.2020 V1.1

7 IR LESH

P S
VDDHE —0.3VE+5.5V
BN 5 HLE —0.3V£+VDD+0.3V
BrmNETHE —0.3VE+VDD+0.3V

TiFG W
KA R +150°C
TARIREE —40C~+85C
AR -65C~-+150C
REARE CUNTL10RD) +260°C
ESD +/- 8000V (HMD)
Latch Up +/- 100mA

VE 1 B FIRIR TAESEGE R AT 88 S ECS A K AN . K R EE DR R4 Tl e e
RO S AT SEME R A o
7 2: NS2016 7] LLZE 0°CZl 70°C IR 5E Y6 Bl Y ARIE 1R 5 1 TARIRES . B iE-40°CE 85°CHR & Yo Bl (1 TAF IR

AZ WAL 25 m o

8 Z5HHEE
VDD PENIRQ
[ Fary)
T Pen detect j
0—1 ¢ decode
Xp [
yp LI ; MUX 12C
ADC > Datareg| >interface
XN
YN [] 3
o -
gTEMP 2.5V VREF
L 1T
GND BATI1 AUX1 VREF

SCL
SDA
Al
A0

3 2020 Copyright © Nsiway Technology




y‘:" USRS ERAR

SHENZHENNSIWAYTECHNOLOGY CO.,LTD

NS2016 May.2020 V1.1
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pik it CMOS

LY B Bl 5] 5 15 pF
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11 T/ERE

11.1 EARFHE R

NS2016 & — i 70 (KR VGE I AU B AL e 3% (SAR ADC), B 1 RFE/ MR KR BB, & U8l
HEEThRE. FIES FERCE — A 2.5V NSRRI AR ARk, TAERHE FH A3 2. NS2016
KSR AR A, FRR PR RS Bl 2.0V ~5.5V. 3% B R (B H k8 ADC ARG, 235 L nT DLl
WIS H R, AT DUNIMB BRI 1V~VCC JE BN 2 H B (RIS %5 BRI H BT . X\
Y. Z. Vearv Temp Fl AUX HE40UE 52850 v N IR il A A7 2 16 B8 /5 1E N ADC,  ADC R DT B Dy 5 vy Bl 22 7045
3o %4 Vear. Temp HI AUX I REZAC B N B VR ol e B F I, SAZEC BN Z 0B, XA L
TH R BT 3K I O 1 27 AR H B A ) T R I I R 72, $ i e 4R B
11.2 AR N\ etk
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MUX ADC > Data reg >interface
o Al
oAl - .
o -
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[

GND BAT1 AUX1 VREF
K1 NS2016 FEAL 5\ i
#£1 ADCHINGSHCE

A,

1_r

c3 c2 c1 co BAT1 AUX1 TEMP YN XP Yp | YHiE | XfB | z-NE | B | x-I8Ey | v-IES)
0 0 0 0 +N off off
0 0 0 1 +IN Off off
0 0 1 0 +IN off Off
0 0 1 1 - - - - - | - - - - - - -
0 1 0 0 +IN off Off
0 1 0 1 - - - - | - - - - - - Off off
0 1 1 0 - - - - - - - - - - off off
0 1 1 1 - - - - - | - - - - - — -
1 0 0 0 Long driver, Accelerate mode +IN meas On Off
1 0 0 1 Long driver, Accelerate mode +IN meas off On
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0 1 0 Long driver, Accelerate mode +IN meas XN On YP On
0 1 1 Long driver, Accelerate mode +IN meas XN On YP On
1 0 0 Short driver, auto power down,low power +IN meas On Off
1 0 1 Short driver, auto power down,low power +IN meas Off On
1 1 0 Short driver, auto power down,low power +IN meas XN On YP On
1 1 1 Short driver, auto power down,low power +IN meas XN On YP On
11.3 AESEHE

NS2016 N & 2.5V S % & RIE nl @l o #4672 P01 (LE 1 A1 2) #AT kMM E 4T . —
e, WS EBEERH TS Vears Temp F1 AUX 8N, 01 5 B 5R 5 v 10 D0 &0k 8, A FH &b
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11.5 45 TAE#E

Y WAL €3 v AT, NS2016 TARAEN & X Y. Z ABAR MBI, MES ADC IS H H
RN 2 TR, WK 4 fior.

Z BB 22 . +REF FI-REF BTN 70 0 B4 868 YP. YN b, FIEBR B TSI F 210 &
T PH SN AR AR B R 2 . BR R R R R L R b, KB R O R R, A X
R S, RN T .

— T VDD
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>
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11.6 Al #5 B B 2

FERLA NN — LS AN R AR B Tk b, DA R BB B B AR RS (e H
LCD 15 s BB 7= A2 A M 75 ) o B 25 R B B T i — /A 38 91 ke 25 AN T A TR RS . R S E O KT
BE T B LI R (R b, B RS AR, DN bk B R AR I B R NS T I B R
11.7 BENE

NS2016 £ picifm BE A W D g, FH T FE Ak Ul . NS2016 F i B2 W &4 P8 Fh 7 v .

FiE— HiENE

FH A 1 PN SR BE R BOM T AR 8 M RE s, s AR 1 PN & R TR SR IR
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TEMPO TEMPI VREF

/// REF+
v
—>  Mux ADC

K5 RN E IR R E K

Fik T N R

X J7 VAN BER AR W R U, KGR AT DLR B 2°C 0 IX PR U7 vk TR B AT R e
FE—W, WHE “A2A1A0” = “0007, Wl tempO HIREST Y PN 45 R VO

Bk, WHE “A2A1A07 = “1117, LI 91 £ temp0 KA HUA, WAL ) PN S5 HLE VI
B RN — O B R ZE AT DU I 45 K (1) ROR:

AV = k_T.ln(N) cesess st et ntt ittt cecconeenees (1)

q

Horr

N——H LR R4, % T 91;

k——1H/RZZ 2 HE, %T 1.38054 X 108 REFEIF(V- KY);
g——H &, % T 1.602189 * 10°C

T—— iR EE (FF/RI)

Tk R TR T RS B, naAE| 2°C

o %8 iR BE e B A O

Oqu. Al e, (2)

(ke In(N))

o

AV =V (191) = V (11) (in mV)

° K=2573  K/mV+ AV

‘C =2.573 * AV(mV)-273K

EE: BTEANNE W R E R TAE 3 A RAER B (R R, H L,
DIFER BT AR, e 2 I B B A 2 R R B, LI NS2016 PN I &5 iR AT BLAR R
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11.8 i ENE

w6 frox, MM AEER LA ov E 6v Z B4R, I NHE (Vear) £33 (1/4) AN
£ ADC, JTLL 5.5V (1) HLh AL R B A il 1.375V fii A F| ADC.

NS2016 May.2020 V1.1

05~6V Voltage l 8~55V
Regulator
VDD
VREF
3K
/ REF+
L_# a 7 IN+
—» MU / 5
1 < < ADC
Battary i [] 1K \ IN-
I \__ REF-
BAT DRV L’
— GND

K 6 He It FE T N T pe A B I
11.9 &7 &

NS2016 tH A X i # 1) =yt AT I &, BIR 1 i B8 z h Ml &. — MRS, XA &5
PEREE SR Ay, BTCARHA 8 iy # R fisl (H2, TRt &EERH 12 i/ #r R0 BT,
BILFMAFE W 7 EL I E & . BB —F oy AR E R X AR B, X A E RN EAE, fl
BB N AR 2 (A B AE (za R z2), B 7 Fron. ATHAR (3) FE Z B E

Xew(Z
Ry =Rx. . —8 22 Q|
fih 45 TR 4096 [Z] ] (3)

B MO VE BRI X TR Y TR P B BE, X AT Y BB, Az MALE . WoRA AR (o
T 5 ik 5 L BH

R -X.(4096 Y,
R, ——2af - GF ~1|-R = S

X-POSITION Z,-POSITION

X-POSITION Z,-POSITION Z,-POSITION

XN YN XN YN XN YN

MEASURE
Z,-POSITION
L

7 I E AR
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12 Hrren

NS2016 ¥ #% 2 12C HATH 10, W2 12C M O PR, nl SR BAR dEAE X0 (100K) . PRI 15
L (400K) B E B (3.4M), Xf NS2016 HIHEH| 2 S . M dar & X, SaSH ThA
Hyhk A Ay 4 =45, ik NSs2016 LAEAESR E WAL B MELAE, a4 H T % th NS2016 [¥) ADC #
Hodm DU SR BOR ¢ 1 & A R .
12.1 a4

5w A0 TAER T, WK 8 fi.

Address Byte

Command Byte

MNS2016 ACK

STOP or
REPEATED START

NSZ2016 ACK
START

K 8 12C B S f AR T

EwAHE—F W Atz
222 Mk
Bit7 (MSB) Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

BitO(LSB)

1 0 0 1 0 Al AO R/W
BARAL R/W (bit0), N0 RRE AL, 1RRFEMmL.
A0 (Bitl). Al (bit2) AL HI AL, X 2 f0 2 AT R 1f 13 . 14 B — 3,
7 BE 3% A RFK) NS2016.
e 5 SO AE £, A R N [ E 5 ¢ 100107, WK 8 TR
R8I BR S, NS2016 X 7EHE 9 DI B, KM E(E S ACK (0 HP), R
B B R

EwmQRNBE T AWLSTHN:

R33N

Bit7 (MSB)

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

BitO(LSB)

Cc3

C2

C1

Co

PD1

PDO

M

X

C3. C2. C1. CO & NS2016 Hif A1E 5 & DL A AH N il & 2h Re, BEARER 3 Fiw.

PD1. PDO HI THEHIN IS HEHIEIRMEFWAE S, WK 4 i

13
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% 4 PD1. PDO fr

PD1 PDO | PENIRQ Theevi g
WHeHEA, RAESMAME ZFWHIGE, W ADC HEA 530 TIE, %53 ADC
. HIBHR UG, & F HEIEEN power down IRZ, ADC ISR 1AL N B 2 A7 2,
i “TE
WSS HIRAL T R HPIRZS
. . . ADC
WSS HIRAL T R HPIRES
1 0 e A “00” ARESHIXAET, XFECEMNESHFELTIFERE
1 1 2k P8 ADC FISH RS AME F RS, el RELS A2 FHRES, RS e—E A

M A, H T E ADC 73 ¥ . MODE=0, ADC 7 12 fifi3; MODE=1, ADC
& 8 fr

BAGAL (bito) NI AL, ATUAERE®E, —&KikN 0.

RS W A UE, NS2016 = 7ESE 18 NI EP A, K HRZE 5 ACK (0 HI°F), %
N EE BRI
12.2 @4

B A 0 TAER R, Wl 9 fis:

Address Byte Date Byte 1 Date Byte 2

START NS201E ACK Master ACK Masker NACK

STOF or
REPEATED START

Bl 9 12¢ £ ik A0 Bl

B gy 3 NN, A AT, IS A A AL, AL bito e LT B ROk 2 7152 NS2016
i 12bit ol (WSR2 8bits B, R 1 FEER), 2RI dbits 4 E .

7E NS2016 B85 — 7 I B J5 , SR o M AR R R {55 ACK (0 H°F), SRIETT
Gad R — S, 7 NIRRT HEE 5 UK N EE S master ACK (0 HLF), NS2016 £
W2 masker ACK JG HF4f & 88 — A U, 76 ENUIRIRERISE — i EdR S, AR, i SDA B Fhy
i HF, WtZ BB T masker Not ACK 155
12.3 HEER

HENK HEE “00001XXX”, B NS2016 #U R 5, FHLIC R &R M Z, NS2016 Bl &t A
A CER DR LR 3.4Mhz), E B EHLKH STOP 5 5.

EE TR, Z5 a2 SRR LA, ARESmSdRE, A
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AE & STOP {55, 75 & 45 R il A ot

12.4 I FR P
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— ‘* toa

=— tsur

tow

SDA 4
toL

|
SCL “

—~—teL — =— thp; sTA

1
I

—r ~— tp; sTa
tip; paT —|  |— — tsu; pat
—<i— tsu;sTA — tsu; sTo
— — tHieH
S?T'_O-P ST-';-RT REF’-E-A?TED
START
Kl 10 NS2016 #7821 B 7
5 MFRE IR
+VDD = 2.7V, Ciono = 50pF BAr
5 Pt B WA %A
BME BKRE
Standard Mode 0 100 kHz
Fast Mode 0 400 kHz
fSCL SCL Clock Frequency
High-Speed Mode, Cb = 100pF max 0 3.4 MHz
High-Speed Mode, Cb = 400pF max 0 1.7 MHz
Bus Free Time Between a STOP and Standard Mode 4.7 Us
tBUF
Start Condition Fast Mode 1.3 Us
Standard Mode 4.0 Us
tHD;STA Hold Time (Repeated) START Condition Fast Mode 600 ns
High-Speed Mode 160 ns
Standard Mode 4.7 Us
Fast Mode 1.3 Us
tLOW LOW Period of the SCL Clock
High-Speed Mode, Cb = 100pF max 160 ns
High-Speed Mode, Cb = 400pF max 320 ns
Standard Mode 4.0 Us
Fast Mode 600 ns
tHIGH HIGH Period of the SCL Clock
High-Speed Mode, Cb = 100pF max 60 ns
High-Speed Mode, Cb = 400pF max 120 ns
tSU;STA Setup Time for a Repeated START Standard Mode 4.7 Us
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Condition Fast Mode 600 ns
High-Speed Mode 160 ns
Standard Mode 250 ns
tSU;DAT Data Setup Time Fast Mode 100 ns
High-Speed Mode 10 ns
Standard Mode 0 3.45 Us
Fast Mode 0 0.9 Us
tHD;DAT Data Hold Time
High-Speed Mode, Cb = 100pF max 0 70 ns
High-Speed Mode, Cb = 400pF max 0 150 ns
Standard Mode 1000 ns
Fast Mode 20 +0.1Cb 300 ns
trCL Rise Time of SCL Signal
High-Speed Mode, Cb = 100pF max 10 40 ns
High-Speed Mode, Cb = 400pF max 20 80 ns
Standard Mode 1000 ns
Rise Time of SCL Signal After a
Fast Mode 20+0.1Cb 300 ns
trCL1 Repeated START Condition and After
High-Speed Mode, Cb = 100pF max 10 80 ns
an Acknowledge Bit
High-Speed Mode, Cb = 400pF max 20 160 ns
Standard Mode 300 ns
Fast Mode 20+0.1Cb 300 ns
tfCL Fall Time of SCL Signal
High-Speed Mode, Cb = 100pF max 10 40 ns
High-Speed Mode, Cb = 400pF max 20 80 ns
Standard Mode 1000 ns
Fast Mode 20+ 0.1Cb 300 ns
trDA Rise Time of SDA Signal
High-Speed Mode, Cb = 100pF max 10 80 ns
High-Speed Mode, Cb = 400pF max 20 160 ns
Standard Mode 300 ns
Fast Mode 20+ 0.1Cb 300 ns
tfDA Fall Time of SDA Signal
High-Speed Mode, Cb = 100pF max 10 80 ns
High-Speed Mode, Cb = 400pF max 20 160 ns
Standard Mode 4.0 Us
tSU;STO Setup Time for STOP Condition Fast Mode 600 ns
High-Speed Mode 160 ns
Standard Mode 400 pF
Cb Capacitive Load for SDA or SCL Line
Fast Mode 400 pF
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High-Speed Mode, SCL = 1.7MHz 400 PF
High-Speed Mode, SCL = 3.4MHz 100 pF
Fast Mode 0 50 ns
tSP Pulse Width of Spike Suppressed
High-Speed Mode 0 10 ns
Noise Margin at the HIGH Level for Standard Mode
VnH Each Connected Device (Including Fast Mode 0.2vDD Vv
Hysteresis) High-Speed Mode
Noise Margin at LOW Level for Each Standard Mode
VnL Connected Device (Including Fast Mode 0.1vDD Vv
Hysteresis) High-Speed Mode
12.5 HE# K

NS2016 1%t &4 A% 22 bn i A 0. B 11 45 W T AN 5] B R 0T 71 3 AR A o 4 A

FS = Full- Scale Voltage = VREF
1LSB = VReF/4096
))
. —— 1LSB « :
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| | |
I I
| |
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| |
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12.6 £ Wi

b Thagd L PO R E (LR 4), EhBimE et wE 12 fix.

£ PDO=0 K}, YN IXZNH4T I, fik#5F 09 Y — [0 A% 4% 3% ] GND. PENIRQ % tH & ik 9 A~ JF ¢ fil XP
BMINEE K. VRS T, Yhia LA MBI ER, xp M NI BB TR 2/ H, PENIRQ
WK BT, BAMBER, XP 5 GND Wi JF, PENIRQ % & P
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VDD
OFF  O— hE VDD
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[T] PENIRQ
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ji_

GND

K 12 PENIRQ D AEMFEHL K]
TEME X Y A1 Z AR b #E R, PENIRQ % A HLSF; 7EI & VBAT. AUX Fl temp i F2H, PENIRQ
i N LT

PDO=1 I}, Wi ThAEwZE 1L, ANREME I A f Ak BiahE . Wk S iae e i Thae, FiEwE
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AFLLI AU, FTRALE NS2016 HIMLERIEREAR B 70 0 K ¥ . K ZHUEHE KRG EAFTES A RTRE.
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SO G AR AR . ALK IR T PUE A T RESRIR T G R IR, e @R s Bk i, FRThEedi . X
St K A i O R R ZEBGR T S R . A R RN . IR NI R R AR R R
H7 34 AR ZE ARSI

HF BRI R, fh4h NS2016 (1 FLIEL AR T3 1, JF LR A RIFMSHH . EREEREE
R 5, = 0.10F B/ HAS . iR vDD 5 HLIEZ B 2 ST, HEA LRI — > IMF~10MF ¥ HL
K. BT BAMINERS LR/, BERTE NS2016 £ I 45 KRG RESMAITIFE. —MH, VREF & JHIA
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(YIS 7 AN SR LR MR B B . RV R e 75 T AR, (H AU 5 T I DERRAH R A, 31X
FEBLT P AR B R RN

NS2016 [¥] GND Jyfsfilits, & Bl 20 SIHH 5 T Bt 25, 38 o 55 i d2s i 45 B i v A 5 Ak 2R
ST T, WURA TTRE, SR e A O3 F M 2 A YR A AT (BE ) AR . SR
AT JE A B e AN AR UL F 6 B [ — LD T i

R, A FH R BE X Ak 557 N S B R AR BT S NS2016 2[RI EdE o K] Dy et R A 557 £ L B L A
N, FTUABE 5 NS2016 Z (AL B ik, LML B R BN KB REZHRE, KIEGIT
KM FAh, JRE R DR Al R ZE B 2 45 N ORIR 2

B TRTTERT UL, Sy AMEARBE RN (i, BRI T LCD W) AR A R i AR R 2 (1 R
JEP . EMI AT DUE LCD TR & 4 i B R iR, & BB AN E . A BRI, TIERAESRE.
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14 3% Fr B B E R~
TSSOP-16 33
A

———— il

1HRRARAE | N

PIN #1 IDENT. - - T = o
To
A
'D ——
J,'g
; |
\ i ] s
H
Skl Dimensions In Millimeters Dimensions In Inches
i Min Max Min Max
D 4. 900 3.100 0.193 0. 201
E 4, 300 4,500 0. 169 0.177
b 0. 190 0. 300 0. 007 0. 012
c 0. 090 0, 200 0. 004 0. 008
El 6. 250 6,550 0. 246 0.258
A 1. 100 0. 043
A2 0. 800 1. 000 0. 031 0. 039
Al 0. 020 0,150 0. 001 0. 006
e 0.65 (BSC) 0. 026 (BSC)
L 0.500 [ 0. 700 0. 020 [ 0. 028
H 0.25(TYP) 0. 01 (TYP)
0 i* | 7° 1® | 7
15 fRAAB P 5

P RN G R PR 7] DR B AEAR f S [], JF HBCA RIS O A2 20 i BORLAT it RS (1A
A, AT EREBUTRIN T NS BB R AT A, IR 0T R iR
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