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1 - Al PCHh ki A1

2 8 A0 12CHb k4 A0

3 6 GND e
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6 2 XP XPA B i N\ i
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11 - BAT CERIESRLTTPAN

12 - NC gl

13 - VREF e RENER AL
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7 IR LESH
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VDD —0.3VE+5.5V
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e 1w
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11 T/ERE

11.1 EAJFHE R

NS2009 & —Ff $L 7Y (3% V@ T RS A B s (SAR ADC), 08 7 RRE/(RFr. BB, & D3R
ZTRE. NS2009 s YR AL, IR R VSR 2. 0V~5. 5V, S HE(H E 8k ADC I ANVE R, X Y.
7y US540 I ) P A7 A B R #EN ADC, ADC ] AR B N PR s il . NS R E N
ZEor AT, X AT ROH B BT RN OG0 B AR B BE A AN T A SR I R 22, B S R R
11.2 B\ R

NS2009 Jv N 2 Bik #8485 . ADC BRI N LA S 120 42 LTS B Bk IR . 38 1 B0 1w & 5215 I 48 1
fi7 C3. €2. Cl. CO 5 NS2009 FIAC B X &

VDD PENIRQ

T —

T
# ‘ Pen detect }j

+ decode ‘—‘

O ; / N SCL
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12C SDA
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MUX )< ADC > Datareg[  »interface
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— GND

XP

*1 ADCHINGETILE
C3 C2 C1 co BAT1 AUX1 TEMP YN XP YP Y4B | X | Z9-6LE | Zo-fE | X-IKE) | Y-IEE)
0 J— — 4 J— J— —_ J— J— J— J— J— —
1 0 0 0 Long driver, Accelerate mode +IN meas On Off
1 0 0 1 Long driver, Accelerate mode +IN meas Off On
1 0 1 0 Long driver, Accelerate mode +IN meas XNOn | YPOn
1 0 1 1 Long driver, Accelerate mode +IN meas XNOn | YPOn
Short driver, auto power down,
1 1 0 0 +IN meas On Off
low power mode
Short driver, auto power down,
1 1 0 1 +IN meas Off On
low power mode
Short driver, auto power down,
1 1 1 0 +IN meas XNOn | YPOn
low power mode
Short driver, auto power down,
1 1 1 1 +IN meas XNOn | YPOn
low power mode
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11.3 Z4 T/EHER

L a2 WAL €3 Jy s I, NS2009 TAEZEN & X Y. Z B4R B, A ADC INZ % | R
Wz TAERA, 1 fros.

Z o AR B & . +REF FI-REF MBI 70 0 B 82 82 28] yp. YN b, W98 Bk (1 T 3R 3 HF % 5 5@
BB 51 N B AR AR I B R 22 . GRS R B R RMEE R MR, WA IT KA BRI, A 5 Iy
BAMmE, hFEEm T .
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Y

IN REF-
YN |
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11.4 fili B BF S Y
R, BUORIN— A A S R T i b, DU BB B 5 RS (.
LCD A1 e H % 7= AR R M 5 ) o R 25 A B BEL T2 B — A 6 388 01 a2 DT AU ) TR AR . R A B I K AT R
SO LI () IGO0, L A R, DR MO R R A I S RO T I R R .
11.5 &

NS2009 A X filt BLf K A AT &, EPR 1S z rmill&E. — & E, X0 E s
BEZSR A m, FTUURH 8 My M B0 (H2, TR ERE R 12 PR . f
JURPAS R B 5 sE LR 2 i & o 36 — Fhoy vA 5 B IE X AR (0 mBH, X 07 B I fE A, Al B N
B I T AR 2 TR (za R oz2), Wil 2 Bron . AT AR (3) TF S Al 5 A B
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Ry =Rx . — 8 22 |
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MEASURE MEASURE
X-POSITION Z,-POSITION

Z,-POSITION

Z,-POSITION

MEASURE
Z,-POSITION
L 5

B2 SRR

11.6 FrEEO

NS2009 ¥l £ 1 & 12C $ AT 80, W2 12C M8 0 Wi, A sz B ks kA R (100K) .
Pk B 2 (400K) HEE AR (3.4M), XF NS2009 [ NE . A GASEN, SRS HT
O\ U BE ROy & 217, ik NS2009 TEFEfR e M EC B ML, edy & H T % NS2009 (1) ADC ¥
e doys DU SR BOM OC I = A5 S
11.6.1 5@4

5 AW LAERF, Wi 3 ps.

Address Byte Command Byte

NZ2002 ACK NS2008 ACK

START STOP ar
REPEATED START

K 3 12C B2 0 5 A0 P
EwmAWE—F T b7
22 bk

Bit7 (MSB) Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO(LSB)
1 0 0 1 0 A1 AO R/W

®AKAL R/W (bitd), N ORREWS, 1 RREWL,
A1 (Bit2) A1 A0 (Bitl) Af#E k= H]47, *F MSOP-10 £ %, A1 (Bit2) ZRil+2 0. A0 (Bitl)
X 17 06 2 ELF MSOP-10 H3&585 1958 8 JH L~ — 2, 4 ek H X B Y NS2009; X QFN(3 X 3)-16
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B, A1 (Bit2) Fl A0 (Bit1) X P for 24 20 il QFN(3 X 3)-16 585 (1956 1 BRI 25 2 B (A1 AT AO)
HLSF— 80, A e ik 6 R NS2009.
B 5 A OB R, 2 S N [ SE S “ 100107, Bl 3 BT
R —F T AU S, NS2009 & /E5 9 NI B A, K HMZEE S ACK (0 H°F), £IR
ol CoBE k.
EwmAMBE_FW HAMSFEN:

K3 T

Bit7 (MSB) Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO(LSB)

c3 c2 c1 co X PDO M X
C3. C2. C1. CO ¥5E NS2009 HI¥i A5 S e & LA AH N I = Ih e, HAKMR 1 fros .
PDO H T #Hl e XA EF Wi 55, Wk 4w

% 4 pDO #5467

PDO | PENIRQ ThRe i

TR, RAAESHSME 7T )G, WHS ADC BEEA 5 3 TAF, 253 ADC
0 fihe MR e se s, &R EBIEEN power down R, ADC IIEUHRAZIE N EE 27 F748 11,

SRR
1 24k ADC & T

MR E A, T E ADC 4 ¥8% . MODE=0, ADC J& 12 fif&:l; MODE=1, ADC & 8
(DA = v

X A7 Cbir3 # bito) NFEAL, —RK&EA 0.

RS T A UE . NS2009 & 7EEE 18 ANEFEF A, K HRZ {55 ACK (0 H°F), E£R
Hodm B

11.6.2 &4
Bean A AR, K 4 fios:

Address Byte Date Byte 1 Date Byte 2
I | |
[

1 [ 1 I 1
STA_/M\o_o/T\e o (/o AEEEEEEARDE@@e_o0 o o/ LY

| | _W"

START NS2000 ACK Master ACK Masker NACK

STOP or
REPEATED START

B 4 12¢ B0 i an AR
5 I 3N, NIRRT, A S ar 2R, AN bit0 AT B R RIK 2 T & NS2009
K 12bit 4R (AR sbits 3, R 1 FWEIE), £ 4bits #ME,

3 A
[ERiiRee
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7E NS2009 #ZWCEI S — 71 (LR 5, S 7E55 9 AN I R RN 5 5 ACK (0 HESP), SRS iR
3 — 1 R, 7 FNUIRIRR S — T8 J5 ROK R R 5 master ACKCO HLT-), NS2009 42U #| masker
ACK JE FFUA R WY B8 I, 7 BB RIS 8l 5, RN, RS SDA B by & i p, 4
i _EE TR masker Not ACK E5.
11.7 EEAR

M FEHUK HEAE “00001XXX”, B NS2009 #EU B f5, FHLILTHEFEAF R E, NS2009 B 2=k A&
AR (8 R T] LLF] 3.4Mhz), EF EHLK L STOP (55,

ml TAERATN, 5SmSR RN HE, ARESwmL4RE, A
RE K STOP{E 5, 3 I 2% 25 oy AR Ko

11.8 FFH P

r [ B S 3
—{ |~ ton

SDA
—+ H— tsur

tLow

teL ——=—trcL —H f=— tho; sTA tsp

SCL “

— tho; sTA

i
|

tp; DAT ——|  |=— —| = tsu; paT
—— tsu;sTa | |— tcL1 — tsu;sTo

—|  |e— buen

STOP START REPEATED
START

K 5 NS2009 £ -#z ME 7 E
K5 W RLIE A

+VDD = 2.7V, Croap = 50pF

5 Pt B WA A XA
B/ME 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
Hold Time (Repeated) START
tHD; STA Fast Mode 600 ns
Condition
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
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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
Standard Mode 4.7 Us
Setup Time for a Repeated START
tSU; STA Fast Mode 600 ns
Condition
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 Hs
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
High-Speed Mode, Cb = 100pF max 10 80 ns
After 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
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Standard Mode 4.0 Hs
tSU; STO Setup Time for STOP Condition Fast Mode 600 ns
High—Speed Mode 160 ns
Standard Mode 400 pF
Capacitive Load for SDA or SCL Fast Mode 400 pF
@ Line 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
11.9 HiE#E R

NS2009 [ Hh K 4 4% 22 A it — BRI R 2K &1 6 25t T AN [R] HL e X I (1 2 AR B g 6

FS = Full-Scale Voltage = VREF
1LSB = VREF/4096

)
— —— 1LSB « X

I

N
-
N
N
N

-
-

...110

-
-

101

I [

...001 } |

-

Output Code
)
1

o
o

...010

o
(@]

o
o

...000

))
o

ov FS — 1LSB

Input Voltage (V)

B 6 FRAEE SLA4 N FEL R RV HH g A o o 9 2R
11. 10 £ Bk th
v hagimat Poo R E (WE 4), Wil siaew & 7 Bros.
£ PDO=0 i}, YN IXZhFT I, fbH55E 1 YN TR B% 3% 2 GND. PENIRQ % i@ i AN JF G AT XP S NIEAE —
f. ERHUIRET, MFFHE EAMBSIER, Xxp MBS MBS FR 2, PENIRQ MR, B il
FIERF, XP 5 GND Wi, PENIRQ i & F. 7RI Xy YV A1 Z ABAR P B2, PENTRQ %t MR B
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VDD ——
OFF o+ [* VoD

YP PENTRQ

ONofi

— GND

Kl 7 PENIRQ ThAEBLHR &
PDO=1 I, ZE "F T T e 4% 1, AS B DA B b A 48590 A o dan L 22 S35 6 6 28 W7 Th R, 75 #4745 PDO=0
(42 ) 5 N NS2009, GnSRTE G 5 N RIFE S F a8 T PD0=0, 2+ Wi K 7E S iy & 58 UGS [ RE .
T R ik, R DAL B R AR K1 T 45 NS2009 I, BE i HEL PENIRQ ) T

12 N HERSEI

AELL TR, w7 RLiE NS2009 (DLERTE REAS BT 0 K. K2 B RGBT H A EE A S TIFE.
BeA . ROP M B2 B )7 JE . —BOokU, 4aRER /- EHE RGO I 2 M ST i IR A, X2
FER BB RS 7 2 D RE IR HAR . XK Bk B/ S B AR /D (1) 3 kb . Dl HL, TS AR, BT ARE
B NHEM NS ER,

NS B RS AR AR R A, R /N O AR G NS2009 FRIES IR IE 2R . FEAR ) SAR 45 K4 5% ik
T, HEREE. ZHHE, HZEEN TR, MUK ETER) BT H U7 2 AT I i N2 A 2 UK
. BRIk, 7E n A7f) SAR g AR — et , #HA n D HAMTBES BRI “ %07 s
et gt A . RPN FER O THE A AT R TSGR, BT s T, ORI 3. X ST H0S
@ i G R R ZBUR T S R AR AR RIS ERIS 7o P NI 5 (10 A48 4 R R 6t 30 028 4 4
HH R ZE A7 TE 5E M o

BT BRI E, 4y NS2009 IS AUETE I, JEHEAMREMEE. EREEECH
F, = 0.10F KR A . Wi voD HHEZ A 2 i, AL —A 10F~10KF 2.
B B
HLL S50 2 05/, BEGRTE NS2009 i LI 45 R GU RANAMA ThFE. —fcth, VREF E AT Z NS B,
NN S % R 4l N e FOR R E il . (B, R HANE S5 BRI, 7505 R,
HRA 5] R 3

NS2009 X412 2% v i S N\ A e A 4 B 77, W RS % B RN B S EDEE —il, ik
{10 e P R S0 B s S S BB R o R e SR A R LA RS, EL LS 5 TR BERR AR A A, 31X 2 AE
vt 7 B e T R

NS2009 (1] GND JyAiqiltth, A& R AL BIAH 2 T it a0 2, i bo S5 i 28 B0 B 5 5 b H s
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MRt BRI . AR TTRE, SR IFRE R s A MO 2 A (B ) AR . R SR
R B i i A0 A RS el B BT ) — AU 1T

R, FEASE R P R A5 I 2 B S AR B 5 NS2009 < TH] 3R o A1 Dy v BE A 488 57 1 FLBEL EL BN
JITLLBE 5 NS2009 2 [AI 2 B G A, LR BHER B/, KIELSWREZIRE, KIEBIT KNS
AR Ak, KR RN DR R A TR e 45 N ORIR 2

B 7R UK, S ANERMBIGE S (B, M ARAERT T LCD TR AR A R i AR 22 (1)
JEIA . EMI RS RT U LCD AR & 45 Al B4 07 T AR, 3 B i R ANAEE . A7 “ B RVEIRHERR A .
R IRER 2, A URRAT 5%k ARG — e mbEkcR, BRkcR 2, 4E YP. YN XP
AUXN 5] REI_E 7 X R g I LA s oe e AHLIIVE TR B, XK L B 2 WOF A f5 5 10 T JS2 IS [ i R G2, R
A 2 2[R I e A i B S R B 7

13 & HEE R}

13.1 MSOP-10 #}3&

NS2009 May.2020 V1.1

o ' ). [\ 0
T8 700 ' AR
T —sfle— 5 Ly Detail F
b - >

. D _

T@X) y =

/'

/‘\ < "__ . I(_)
-

] ] 2 < !
s—ng ! (JO——F
g L
L [e] See Detail F
Seating Plane

DIMENSION (MM) DIMENSION (MIL)
SYMBOLS

MIN NOM MAX MIN NOM MAX
A 0.81 1.02 1.12 32 40 44
A1 0.05 = 0.15 2 . 6
A2 0.76 0.86 0.97 30 34 38
b 0.15 0.20 0.30 6 8 12
c 0.13 0.15 0.23 5 6 9
D 2.90 3.00 3.10 114 118 122
E 2.90 3.00 3.10 114 118 122
H 4.70 4.90 5.10 185 193 201
le] = 0.50 = 5 19.7 5
L 0.40 0.53 0.66 16 21 26
L1 0.85 0.95 1.05 33 37 41
) 0’ - 6’ 0’ - 6’
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QFN-16L
Symbol Min Typ Max Unit
A 0.800 0.850 0.900
Al 0.000 0.050
A2 0.203(BSC)
b 0.200 0.250 0.300
c 0.300 0.350 0.450
mm
D 2.950 3.000 3.050
D2 1.600 1.650 1.700
e 0.500(BSC)
E 2.950 3.000 3.050
E2 1.600 1.650 1.700
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