AsahiKASEI [AK4161]

AKM AK4161

6-channel Capacitive Touch Sensor IC
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B {EHEEM: Typ. 4.1uA (Sampling rate=512ms, 6¢ch Sensor input,
VDD=3.3V, NF15=20)
Typ. 177uA (Sampling rate=1ms, 6¢ch Sensor input,
VDD=3.3V, NF1S=6)
mEIEER: Typ. 1.2uA
m FREE: VDD = 1.6V ~ 3.6V
m Ej{EBE: Ta=-40~85°C
B Package: 16pin QFN (3mm x 3mm, pitch 0.5mm)

12C-bus IZ NXP B.V.Dp§i%E ¢7,
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Figure 1. AK4161 7' 12 v 7

16pin QFN (3mm x 3mm, 0.5mm pitch)
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AsahiKASEI [AK4161]
E> ./ #kE |
Pin No. [ Pin Name (,\B;Zel) (N:)/tg 2) Function RRSe_Isie’\'? itfftl_e,,
1 RSTN D [ Reset Pin (Active Low) -
2 SCL D I I°C Serial Clock Input -
3 SDA D 110 I°C Serial Data Input/ Output Hi-z
4 ADO D [ I°C Slave Address Bit 0 -
6 VSS GND - Ground -
8 CS0/ GPIO0 A/D 110 Cap Sense / GPIO Pin0 Hi-z
9 CS1/GPIO1 A/D 1/0 Cap Sense / GP10 Pinl Hi-z
10 CS2/GPIO2 A/D 1/0 Cap Sense / GP10 Pin2 Hi-z
11 CS3/GPIO3 A/D 1/0 Cap Sense / GP10 Pin3 Hi-z
12 CS4/ GPIO4 A/D 1/0 Cap Sense / GPIO Pin4 with IRQN Hi-z
13 CS5/GPIOS A/D 110 Cap Sense / GPI1O Pin5 with IRQN Hi-z
15 VDD PWR - Power Supply : 1.6V ~ 3.6V -
5 NC - - No Connection -
7 No internal bonding. This pin must be
14 connected to VSS.
16
Note 1. A (7 7¥1), D (7 ¥ /WT). GND (7 7 v KiT)., PWR (BB T)
Note 2. | (A J3&F). O (H/1%mT)
Note 3. 7 ¥ % /L A JJ E°> (SCL, SDA, ADO, RSTN)IZA—7 L2 LRV T F &y,
mRERALEVWEDOREIZDINT
FERLR2WA ) E AT TRROFREZITV, EUNTAPE L T 72 S0,
K45 U4 B
o B DRSS VSSIZ Hii
Analog/Digital | CS0/GPIO0 ~ CS5/ GPIO5 L <% 4 D FUNC (Addr-OXLF-0x20) % “00”
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[AK4161]

| e B K TE

(VSS = 0V (Note 4))

Parameter Symbol min max Unit

Power Supply VDD -0.3 4.3 V

Input Current Any Pins except for supply IIN - +10 mA

GPI10O Source Current per Pin Isource - 12 mA

GPIO Sink Current per Pin Isink - 1.2 mA
Input Voltage (Note 5) VIN -0.3 VDD+0.3 or 4.3 \Y

Ambient Temperature (power applied) Ta -40 85 °C

Storage Temperature Tstg -65 150 °C

Note 4. FBEJEI1X 7 T v FE AT AT,

Note 5. %}4 £ . [ZSDA, SCL, ADO, RSTN, CS0/GPIOO0 ~ CS5/GPI05 pin T3, Max#lElL, (VDD+0.3)VE7-ix

43VD EL EMEVIE S T,

HE: COMEEZBATRMETHER LSS, TA RAEZMIET L2 L03H0 7,

£z, BEOBRIRIES N EE A,

| BhERH

(VSS = 0V (Note 4))

Parameter Symbol Min typ max Unit
Power Supply VDD 1.6 3.3 3.6 V

Note 4. EJFI1X 7 T v FE KT 2T,

FEE AT =2 — MRS TW DRSO THEMICBE LT, Y TiREEARV»RETOT

T TEE TS,
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[AK4161]

TR EE

(Frit7e X ¥541%. Ta=-40°C ~ 85°C, VDD = 3.3V)

Parameter [ Symbol | min | typ | max | Unit

A/D Converter

Resolution | RESO | - | 10 | - | Bits

Touch Sensor

Charge Current Variation Against Nominal Value (Note6) | ICHG | -30 | - | 30 | %

Power Supply Current

Measurement Current (All function in active) IMEAS - 0.765 - mA

Idle Current IIDLE - 3.15 - uA

Average Supply Current (Note 7) IDD
TSR= 0.25ms - 687 - uA
TSR= 0.5ms - 351 - uA
TSR=1ms - 177 - UuA
TSR=2ms - 90 - uA
TSR=4ms - 47 - uA
TSR=8ms - 25 - uA
TSR=16ms - 14 - uA
TSR=32ms - 9 - uA
TSR=2ms, 1B H Filter TO Y > 7 /L4120 - 489 - uA
TSR=32ms, 1B H Filter To > 7 L %20 - 18 - UA
TSR=512ms. 1% H Filter T > 7 /120 ) 41 - uA

Shutdown Current ACT=0 (¥ ¥ v k& 7 & — ) ISHUT - 1.2 8.0 UA

Note 6. & > AUl - #E LM« AIDZEHEAVDD-0.25[VIFH Y LL T (CC2Xn =10 & X XVDD-0.3[VIfH Y4 LLT)

F o — VT EREEI AL, L YRS
TxET,

Note 7. I ESA: - A%t 26, F v — PKif2us. /A RREM Ist7 4 L% TOH 7 /LH6.

22pF D v A&,
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[AK4161]

DC %% (Logic 1/0)

(Frit e 4551, Ta=-40°C ~85°C, VDD = 1.6V ~ 3.6V)

Parameter Symbol min typ max Unit
Input Leakage Current (Note 8) ILH -5 - 5 UuA
Tri-state Leakage Current (Note 9) IOLK -5 - 5 uA
Input High Voltage (Note 10) VIH 0.7xVDD - - \%
Input Low Voltage (Note 10) VIL - - 0.3x VDD \
Output High Voltage (Note 11) (Note 12) lo=-10mA VOHF VDD-0.5 - - \Y
Output High Voltage (Note 11) (Note 13) lo=-1mA VOH VDD-0.3 - - V
Output Low Voltage (Note 11) (Note 13) lo=1mA VOL - - 0.3 \Y
Output Low Voltage (Note 14) lo=3mA VOLI2C - - 0.3 \
Note 8 RSTN pin

Note 9. ADO, SCL, SDA, GPIO0~GPIO5 pins

Note 10. GP100 ~ GPI105 pins (GPIO A JIZ % EKf FUNCn 1-0 bits = “01”)

Note 11. GPIO0 ~ GPIO5 pins (GPIOH! J7IZ#¢ &EKf FUNCn 1-0 bits = “10”)

Note 12. 7 /VBRE) (/) N A /S&E : DRVn 1-0 bits = “117)

Note 13. i@ BEE) (1) KT A /N3 E : DRVn 1-0 bits = “00”, “01”, “10”)

Note 14. SDA pin
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| ALy F TN

(Rt /2 254513, Ta=-40°C ~ 85°C, VDD = 1.6V ~ 3.6V)

Parameter | Symbol | min | typ | max | Unit
Internal Oscillator

Fast Oscillator Period FPRD 75 125 175 ns
Slow Osclillator Period SPRD 21 32 43 us
Reset Timing

Reset Pulse Width (Note 15) tRW 10 - - us
Reset Pin Pulse Width of Spike Noise

Suppressed by Input Filter (Note 16) (RS 0.5 i i us

12C

SCL clock frequency fscL - - 400 kHz
Bus Free Time Between Transmissions tBUF 1.3 - - us
Start Condition Hold Time (prior to first Clock pulse) tHD:STA 0.6 - - us
Clock Low Time tLOW 1.3 - - us
Clock High Time tHIGH 0.6 - - us
Setup Time for Repeated Start Condition tSU:STA 0.6 - - us
SDA Hold Time from SCL Falling (Note 17) tHD:DAT 0 - - us
SDA Setup Time from SCL Rising tSU:DAT 0.1 - - us
Rise Time of Both SDA and SCL Lines tR - - 0.3 us
Fall Time of Both SDA and SCL Lines tF - - 0.3 us
Setup Time for Stop Condition tSU:STO 0.6 - - us
Pulse Width of Spike Noise Suppressed By Input Filter tSP 50 - - ns
Capacitive load on bus Ch - - 400 pF

Note 15. RSTN pin=“L" TVt v F &N FEF, 10us LA LD/ 2 &2 ATJLTF IV,

Note 16. RSTN pin IZWNJE S 41D /A X7 4 VH BFRETE D LSV ADANRA T ) A gz R LT ET,

Note 17. 7 — & [ #x{K 300ns (SCL DL T V) REE) D ARFF S T2 T AT Vit £8 A,

tRW RS
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Figure 3. 12C Interface Timing Diagram
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Contents of XXXYY
XXX: Date Code
YY: Internal Control Code

Pin #1 indication
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