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1. BSMEG
1.1, {4ReE

Table 1. Recommended Operating Conditions

Parameter Symbol Condition Min Typ Max Unit
Vpp Supply Voltage Vpp 1.71 — 3.6 \Y
Vpp OFF Supply Voltage Vbp_ oFF OFF mode -0.3 1.0 \Y
Vpp Supply Ripple Voltage Vpp =3.3V — — 50 mVpp
1 kHz-10 MHz
Operating Temperature T -40 25 85 °C
SCL, SDA, Input High Logic Clol Vppx0.7 — Vpp \Y
Voltage
SCL, SDA Input Low Logic IZCV"_ 0 — Vppx0.3 \Y
Voltage
PS Operation under Edc — — 128 kix
Direct Sunlight
IrLED Emission Wavelength I 750 850 950 nm
IrLED Supply Voltage VLED IrLED Vg = 1.0 V nominal Vpp — 4.3 \%
IrLED Supply Ripple Voltage Applies if ITLEDs use
separate supply rail
0-30 kHz — — 250 mVvpp

30 kHz-100 MHz — — 100 mvVvpp
Start-Up Time Vpp above 1.71V 25 — — ms
LED3 Voltage Start-up Vppx0.77 | — — \Y

Table 2. Performance Characteristics?

Parameter Symbol Condition Min Typ Max Unit
Ipp OFF Mode loff Vpp < Vpp orr (leakage from SCL, — 240 1000 nA
SDA, and INT not included)
Ilpp Standby Mode lsp No ALS / PS Conversions — 150 500 nA
No I2C Activity
VDD =18V
Notes:

1. Unless specifically stated in "Conditions", electrical data assumes ambient light levels < 1 kix.

2. Proximity-detection performance may be degraded, especially when there is high optical crosstalk, if the LED supply
and voltage drop allow the driver to saturate and current regulation is lost.

3. Guaranteed by design and characterization.

4. Represents the time during which the device is drawing a current equal to I.,e for power estimation purposes.
Assumes default settings.
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Table 2. Performance Characteristics! (Continued)

Parameter Symbol Condition Min Typ Max Unit
Ipp Standby Mode lsh No ALS / PS Conversions — 14 — MA
No I2C Activity
VDD =3.3V

Ipp Actively Measuring | lgciive | Without LED influence, Vpp =3.3V | — 4.3 55 mA
Peak IDD while LED1, Vpp=3.3V — 8 — mA
LED2, or LED3 is
Actively Driven
LED Driver Saturation Vdd=1.71t0 3.6 V mV
Voltage?2 PS_LEDn = 0001 — 50 70

PS_LEDn = 0010 — 60 105

PS_LEDn = 0011 — 70 105

PS_LEDn = 0100 — 80 105

PS_LEDn =0101 — 115 450

PS_LEDn = 0110 — 150 450

PS_LEDn =0111 — 185 450

PS_LEDn = 1000 — 220 450

PS _LEDn =1010 — 255 450

PS_LEDn =1010 — 290 450

PS_LEDn =1011 — 315 600

PS_LEDn = 1100 — 340 600

PS_LEDn =1101 — 360 600

PS_LEDn = 1110 — 385 600

PS LEDn =1111 — 410 600
LED1, LED2, LED3 tps — 25.6 30 us
Pulse Width
LED1, LED2, LED3, Vpp =33V -1 — 1 HA
INT, SCL, SDA
Leakage Current

Notes:
1. Unless specifically stated in "Conditions", electrical data assumes ambient light levels < 1 kix.
2. Proximity-detection performance may be degraded, especially when there is high optical crosstalk, if the LED supply
and voltage drop allow the driver to saturate and current regulation is lost.
3. Guaranteed by design and characterization.
4. Represents the time during which the device is drawing a current equal to I,,e for power estimation purposes.
Assumes default settings.
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Table 2. Performance Characteristics! (Continued)

Assumes default settings.

1. Unless specifically stated in "Conditions", electrical data assumes ambient light levels < 1 kix.

2. Proximity-detection performance may be degraded, especially when there is high optical crosstalk, if the LED supply
and voltage drop allow the driver to saturate and current regulation is lost.

3. Guaranteed by design and characterization.

4. Represents the time during which the device is drawing a current equal to I e for power estimation purposes.

Parameter Symbol Condition Min Typ Max Unit
LED1, LED2, LED3 | EDx Vpp = 3.3V, single drive mA
Active Current Viepn =1V, PS_LEDn = 0001 3.5 5.6 7
Vi epn =1V, PS_LEDn =0010 — 11.2 —
Viepn =1V, PS_LEDn = 0011 13 22.4 29
Viepn =1V, PS_LEDn = 0100 — 45 —
Viepn =1V, PS_LEDn = 0101 — 67 —
Viepn =1V, PS_LEDn = 0110 — 90 —
Viepn =1V, PS_LEDn = 0111 — 112 —
Vi epn =1V, PS_LEDn = 1000 — 135 —
Viepn =1V, PS_LEDn =1001 — 157 —
Viepn =1V, PS_LEDn = 1010 — 180 —
Viepn =1V, PS_LEDn = 1011 — 202 —
Viepn =1V, PS_LEDn = 1100 — 224 —
Viepn =1V, PS_LEDn = 1101 — 269 —
Viepn =1V, PS_LEDn = 1110 — 314 —
Viepn =1V, PS_LEDn=1111 — 359 —
Actively Measuring Single PS — 155 — ys
Time# ALS VIS + ALS IR — 285 — Us
Two ALS plus three PS — 660 — Hs
Visible Photodiode Sunlight — 0.282 — ADC
Response ALS VIS ADC_GAIN=0 counts/lux
VIS_RANGE =0
2500K incandescent bulb — 0.319 — ADC
ALS_VIS_ADC_GAIN =0 counts/lux
VIS_RANGE =0
“Cool white” fluorescent — 0.146 — ADC
ALS_VIS_ADC_GAIN =0 counts/lux
VIS_RANGE =0
Infrared LED (875 nm) — 8.277 — ADC
ALS_VIS_ADC_GAIN =0 counts.m?/
VIS_RANGE =0 W
Notes:

Rev. 1.41
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Table 2. Performance Characteristics! (Continued)

Parameter Symbol Condition Min Typ Max Unit
Small Infrared Photodi- Sunlight — 2.44 — ADC
ode Response ALS IR_ADC_GAIN=0 counts/lux
IR_RANGE =0
2500K incandescent bulb — 8.46 — ADC
ALS_IR_ADC_GAIN =0 counts/lux
IR_RANGE =0
“Cool white” fluorescent — 0.71 — ADC
ALS IR_ADC _GAIN =0 counts/lux
IR_RANGE =0
Infrared LED (875 nm) — | 452.38 — ADC
ALS_IR_ADC_GAIN =0 counts.m?/
IR_RANGE =0 w
Large Infrared Photodi- Sunlight — 14.07 — ADC
ode Response PS ADC GAIN=0 counts/lux
PS_RANGE =0
PS_ADC_MODE =0
2500K incandescent bulb — 50.47 — ADC
PS ADC GAIN=0 counts/lux
PS_RANGE =0
PS_ADC_MODE =0
“Cool white” fluorescent — 3.97 — ADC
PS ADC_GAIN=0 counts/lux
PS_RANGE =0
PS_ADC_MODE =0
Infrared LED (875 nm) — 2734 — ADC
PS_ADC_GAIN =0 counts.m?/
PS_RANGE =0 w
PS_ADC_MODE =0
Visible Photodiode All gain settings — 7 — ADC
Noise counts
RMS
Small Infrared Photodi- All gain settings — 1 — ADC
ode Noise counts
RMS

1. Unless specifically stated in "Conditions", electrical data assumes ambient light levels < 1 kix.

2. Proximity-detection performance may be degraded, especially when there is high optical crosstalk, if the LED supply
and voltage drop allow the driver to saturate and current regulation is lost.

3. Guaranteed by design and characterization.

4. Represents the time during which the device is drawing a current equal to |,e for power estimation purposes.
Assumes default settings.
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Table 2. Performance Characteristics! (Continued)

Parameter Symbol Condition Min Typ Max Unit
Large Infrared Photodi- All gain settings — 10 — ADC
ode Noise counts
RMS
Visible Photodiode Off- VIS RANGE =0 — — ADC
set Drift ALS VIS _ADC_GAIN =0 -0.3 counts/°C
ALS_VIS_ADC_GAIN=1 -0.11
ALS_VIS_ADC_GAIN =2 —-0.06
ALS VIS_ADC_GAIN=3 -0.03
ALS VIS _ADC_GAIN=4 -0.01
ALS VIS _ADC_GAIN =5 —-0.008
ALS VIS _ADC_GAIN =6 -0.007
ALS VIS ADC GAIN=7 -0.008
Small Infrared Photodi- IR_RANGE =0 — — ADC
ode Offset Drift IR_GAIN=0 -0.3 counts/°C
IR_GAIN=1 -0.06
IR_GAIN =2 -0.03
IR_GAIN = 3 -0.01
SCL, SDA, INT Output VoL I=4mA, Vpp >2.0V — — | Vppx0.2 Vv
Low Voltage I=4mA,Vpp<2.0V — — 0.4 \%
Temperature Sensor 25°C — 11136 — ADC
Offset counts
Temperature Sensor — 35 — ADC
Gain counts/°C
Notes:

1. Unless specifically stated in "Conditions", electrical data assumes ambient light levels < 1 kix.

2. Proximity-detection performance may be degraded, especially when there is high optical crosstalk, if the LED supply
and voltage drop allow the driver to saturate and current regulation is lost.

3. Guaranteed by design and characterization.

4. Represents the time during which the device is drawing a current equal to Iye for power estimation purposes.
Assumes default settings.
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Table 3. 1°C Timing Specifications

Parameter Symbol Min Typ Max Unit
Clock Frequency fscL 0.09 — 3.4 MHz
Clock Pulse Width Low tLow 160 — — ns
Clock Pulse Width High tHiGH 60 — — ns
Rise Time tr 10 — 40 ns
Fall Time te 10 — 40 ns
Start Condition Hold Time tHp.STA 160 — — ns
Start Condition Setup Time tsu.sTA 160 — — ns
Input Data Setup Time tsu.DAT 10 — — ns
Input Data Hold Time tHD.DAT 0 — — ns
Stop Condition Setup Time tsu.sTO 160 — — ns

Table 4. Absolute Maximum Limits

Parameter Condition Min Typ Max Unit

Vpp Supply Voltage -0.3 — 4 \%

Operating Temperature -40 — 85 °C

Storage Temperature -65 — 85 °C

LED1, LED2, LED3 Voltage atVpp=0V, Tp<85°C -0.5 — 3.6

INT, SCL, SDA Voltage atVpp =0V, Tp<85°C -0.5 — 3.6

Maximum total current through — — 500 mA

LED1, LED2 and LED3

Maximum total current through — — 600 mA

GND

ESD Rating Human Body Model — — 2 kv

Machine Model — — 225 Vv
Charged-Device Model — — 2 kv
) Rev. 1.41
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Figure 3. Proximity response using Kodak gray cards, PS_RANGE=0, PS_ADC_GAIN=0 (single
25.6us LED pulse), + 22°LED view angle, 850 nm, 22.5 mW/sr, no overlay, 5 mm LED center to
Sill4x center
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Figure 4. ALS variability with different light sources
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Figure 6. View angle, large photodiode rotated around “horizontal” axis and small photodiode
rotated around either axis
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2. IDgekmiAk
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2.2. miERERL (PS)

Si1141/42/43 BRI FVEX RO 8RR O A E K 5T ImmiRngs, E8F 50 cm FIESR , WikOBRERSTImE
FNSBL ETFEsNREOIIMNRRFAEEENY  ETFEoNRisOOMRANERTEMASE. ETiEnh
ROLTHMiRMIBS TR B ERIE | (BiX LAV IEERSENAREIRE. BN IEYAEIR At , EFEm)
ARG LTAME R AT XAt AR N, BMEIR KB IEERIEREEIREE , Sil141/42/43 Ba]LAA]
FEHURNZHN R HIgEIMEIZHAIIIR, AT , £X29 30-50 cm 4 , BMENFIRBRYIREY , HTHEHE. &
SEPYIRRERIERET , ITREM T TRIR OSSR, MNREIHRNT LIRS | Sil141/42/43 @B F=REO
AILASCHIEIA 50 cm BSSEE.

STFIMDIR |, RETRIIBEZIAIEENIURT, XEKEESERITLCE T TRESMEHE. FIa0 , MIRRET=
T A75F |, EREIRIEENYE/)N 50%,

Si1143 ATLAREN=NERHAYLTIME LED, $EIX=EIHME LED BN L FEECESRT |, el LAY =4 IimiEizitt ) AR
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B3 THIT PS WEARHE , Sil1141/42/43 HT2A=IRNE , BEARTE CHLIST 28h BB T HASEmeE.
AT LMEROX LS EREMD ADC 28 , AFEARERECEE FIEFEIET,

EX=RNES , #ATLAXS LED SR TIRE. BIABR T , BXNEFTH— LED IkzN28. BE , ISR
EEINIEIRE , & 1LFrE LED BRI, RIEER , SSRGS ES EVIEENRER TR, 81 PS
BESERELSE , AEXSETSER , Sil141/42/43 SJLUBENEN. XATLARREENAIRRTREL , EEEEE
B

Si1141/42/43 E I E—E#EIMNE AR, 2T ASRERE.

NTISIFARNERFERRRER , 80MHEIIME LED BBRES eI LIHINRE. BRYULUSEALZEREL
BETZENMHIE. At , ENTUSEAImDRNEEEs TR, WIHEEAREIEEER , RACIFEN
E—MAEFHNImTEEEMHME LED B , MBEERARENEREENARTLERERZYIR, &5  BYRE
RERMIRE | TLARFASIEHIRIR RIS ESIEHILI ML LED BB , NTiRESERE.

ADC EMANEE. WFERIETT, ADC NEENRKESEE , LIERIERSSRBE. ESMERMH IS, ADC
NEEASESHFBLEIET.

AR ESTEPETH  EMNELRERSIIER T , tTREaE ADC 850, HIEHIKEFSTE RESPONSE &7
BEhiRES | MBNAISURSFRSIRE OXFFFF (B, RE , ENHLUAT ADC REE. BiEFE | BHIKRHARHRE
RYRIER, WNERFEEIREIREE ADC BENARASERE , HNAEIRSFSIEIRIEEIETT. (B2 , RESPONSE 785
U (RIER RN IR NOP §5< 91k, BME RESPONSE S1FSEEA RSN |, (PASIESHAMNES S,
BIERERARONE | (SEEE/ERELSTIET 50 cm MIZIA/LKNIRDRISEE, BdEHERNELR
FSESE | BMEINMENIRER S , B LUE—E I RNTeRE. B2 “AN49S : Silldx iRit&EIge " FRFMER.
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2.3. {iEH

Si1141/42/43 BB ERTNER WEFNAIMRIERE —RE, BE , IR IRE MMM, NER
BEEERY , EES ARERA GOSN, NRBEEFRNEREEE , MAREMER IR ZIRERESN IR WAL,
I, AT IEENETLASLIIM LI TIIIE , Sil141/42/43 FEEMBEIRSIIMCNEER, SIhpInT Iy
ZHREF IR MECIREEETEMEAMERAAR, RE , ENAIURITXFRONE | T8 EUESHES ARRER
BHAYRREAE, EENPIET IR REEEZTLIFE RIEETRFAEXTE, fli , NRERGHFERIRIERELE
AR IAEBIT LTI |, WFEEFT IR RIE.

AR FHZERITHAILIMNEIRIE , MIBTLATE CHLIST 280 KA IMETIE,

IABRT , SIERRNELRBERA TNESE , JLURIEE 6 Ix A9EREE, I T ERXESIEFIET |
FLUE ADC IRENERESESIETRME ST , LMET LIS SESTTASE 16 48R aH.

STHERBERA , aJLAFER ADC FRoRTE, @5 , FRORER 25.6 pus, BIFRO AT EZEKR] 410 us f[§ , ADC &
PURTIMEZ 1 Ix BOS¢AREE., TLAXY ADC I&ERIL 3.28 ms FIFROATE , SAIFNESIX 100 mix BIYEHREE. mIlye
INENER ADC AL BESLIIMGAENEZER ADC FRSEIEIRT LA BIEE. BT HIZAY ADC 281 , il LATELL
MBS RS T WEEN RIS =E a1 T.

AR ES TEPETH SR MERERAE , FENERERATHENER T , s ADC 18F0, HamHiKnEs
£7f RESPONSE S78EiRE , BNAIEIES1ZSEIRE OXFFFF (&, RIEXE N aHiEREhHE—, , TN
LUAT ADC REE., B | mHIRAHARMFN DA, R CEEREES] ADC BEHRASERE |, HNAIEIESF
BSISTHAIEEin1T. RESPONSE SHFesiSMa(RiFm BN REWE] NOP a3<$ A1k, B RESPONSE FH1Fs8EH
BHERR | PASESHLESS.

EERENBRRGS SR, Sil141/42/43 TTLAEEN ALS ME , SiETUBTEAREEEEE) ALS ME, 8%
Si1141/42/43 IZ{TERNNESIFMEE | 525 17 L 3. mTER 7, EIIRIRENIRE , SIfTEREET
X, Xt |, IGCERESF MR SR REHE T AR AR EERERIE T , NIRRT Si1141/42/43 BUEH.
BARIZ(TH , SIEEEREEELL , ALS BEERMARRIFEEN, T8 MERT |, SN ST , ILABEN
AR AR,

“INEFENME " hEN@EIT S ST NRE— BRI, RENEHRIFEXWENREENXASEER |, fifcss
WM, HIRBENTHHEBSE—RER , SEENRE—NFR , AIAIFENENAE ST, EHETLL
(SRRt RRAfit & FRBEEERIEFTTE.

ISEEaT AN FB T o] WMAME NI B AN EAENE | (BRERNNATHE. B , Ml —SErIR ST
AFERI SR RECTM L.
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Normalized Photodiode Response
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Figure 7. Photodiode Spectral Response to Visible and Infrared Light (Indicative)
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START Slave Address + R/W ACK Data Byte NACK STOP

Figure 8. I°C Bit Timing Diagram

S| SLAVEID | 0 | A | REGADDRESS A | DATA A |P

Figure 9. Host Interface Single Write

S|SLAVEID |1 | A | DATA | N | STOP
Figure 10. Host Interface Single Read

S | SLAVEID |0 | A | REG ADDRESS | A | DATA A | DATA | A | DATA |A | P

Figure 11. Host Interface Burst Write

'S|SLAVEID [0 A | REG ADDRESS | A [ Sr | SLAVEID [ 1| DATA [A | DATA [ A | DATA [ N | STOP |

Figure 12. Host Interface Burst Read

®
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11141/42/43

H B B E B E B ® ~"'I'

7

6

5:0

0

Al

6 bit address 0x00 to Ox3F

Figure 13. Si1141/42/43 REG ADDRESS Format

2.
RERFENHENZ! Si1141/42/43
HEH Si1141/42/43 #EHEIFE,
A=ACK =% “FiA "

N = NACK & “ FhiiA "

S = FHIA%MH

Sr = ESFREM

P ={=lE&M

Al = IR ERNZRAESEE

o
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Si1141/42/43

3. BT

Si1141/42/43 FEAHAIRHRET LA FARZIE TR HRI—F, MERIE TR | A/ZIRTXT Si1141/42/43 R9EEGK
TGN, SFMELIT

KIAE

VEaAE

BREX

SEHIEE IR

BiiER

3.1. XHHER

3 Vpp RIEERHEIRIRET Vop BEETFESIMEHEMARMNE VDD_OFF B[ERT , Si1141/42/43 {bFXKiAE=.
RELFERE 9 TAEFE 4, “Absolute Maximum Limits,” FRIARNSEL , FUIRERRMT Sil141/42/43, EXFMET
®h, Si1141/42/43 SCL #] SDA 3|HIFETFHmsk LROEM: 1°C 2844, LED 3IMIRSMERISLIIN —HRERER.
{8 Vpp {KF VDD_OFF A2BTIMRERFZE R BFEENSE. [REFET SCL. SDA F INT 5|#_ERY ESD R
PEMHREEIY Vpp BIEBRIBEE. 30, AR Vpp it , NERFEITL SCL. SDA 0 INT LH/FBFEEE R ESD ##
PN R FRIRRZR Gz,

F¥F Vpp /INF VDD_OFF STER ST ERENS BIER FENL Si1141/42/43 BT E,

TEWEI—8% 1°C SREEIMGEERFHIG , Sil141/42/43 tHRTLASINE N XIE, (SRR ZRESES —HA
KIAMERT | Si1141/42/43 BEEENFTERFHNBUER.

3.2. IRlbR

= Vpp BREFBRESTS 4 W LR 1, “Recommended Operating Conditions,” FFTIARIEAR Vpp EEIRFEBERT
Si1141/42/43 FFNTAMER, EIBMAEIIF | Si1141/42/43 BUTHIMREENRFSI. BT 1°C MARE , Bt
WIEX MNEERIRMEEARE , FRTEE 1°C 5E50. & 1 A “Start-Up Time” M EEHNIEEBFFIZ ERIX
3 1°C iBlAZ IR ESHNRGEINATE. MRNERSRIG | Sil141/42/43 NERER. ATERET, £
MG 0x17 SANEI HW_KEY ZfFzs.

3.3. FHER

Si1141/42/43 KERSANEERFREE. Sil141/42/43 SeRAIEEFIE | s AEBEX, dFEEER
BF, Si1141/42/43 RAHUTEAIRENUBEKIGLFNUINAE, (B2, 1°C #O4FERRSH BT LUIES S
Si1141/42/43 HERNEBRFIEAN. ASHFINFEFIZBLTARIBRES , A2 EFERZBEIR, b, INT BHERS
RSREWENER AL,

1°C iBER—EL S Si1141/42/43 BHEZEER, FIa0 , IR E st R NRIRIRZSIGEE | BIEI52RK Si1141/
42/43 ZHFEHEEY,

3.4. IR
EEVOEENSEEGSERT , Sil141/42/43 wILATERFIHEIRER PiEiT. WIRAH ALS_FORCE &

PS_FORCE #5< , IS NBHELIRET, Hfsctefs  NREATHAN YT, Si1141/42/43 AJLARENAER
i, EIEA PSALS_FORCE &3< , AILAMER— M < ErasSihlEa ALS F1ZIR PS UE.

®
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Si11141/42/43

3.5. B&RIETIR

FLUE Si1141/42/43 EFBRIETER , HEXF , T s8XUE5HIBRNFNGS |, BT EsHITIE.
PS_AUTO. ALS_AUTO #1 PSALS_AUTO W< HTIE Si1141/42/43 ET B RIEZTIEL.

Si1141/42/43 EEEHT PS f1 ALS By 1°C 7758, 7E 1°C &I , AERNESE— 16 (251788, Si1141/42/43
HLATHRINE T, XEMET , EVRIERRE /D SEERRIERANRGE | EVAEnRRKREFTINESER. FHEE
LUBIS SRR, |, SR XL E45 5 0] IR R @ 0.

£ PS_AUTO, ALS_AUTO 8 PSALS_AUTO &< 281, EHURE PS 1 ALS MEAVEEITER, FHNALIRES
ALS BHTIERARIRY PS HEHAR, BR , XEMIRENRE 1°C STt MEAS_RATE Z1788 P E AR
=54,

PS B ALS MIEERFATUKAVBMERS , Si1141/42/43 aILARRTEAL, AT EEIRMEGRT , NSESHTEEE | &
FPHTAMBRER R HIAT 1°C SRARIZEURELUSEUNENEST1FEE | LITRPIASESIFE S | FEINEIT ALS HURSE
85 BERSMmIIERL.

®
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Si1141/42/43

4. fRtstara

4.1. e SHImRLEN

ESEE B N\TE Si1141/42/43 1°C 251758 (B TEN COMMAND 1788274 ) BdEp R IREE N ERERFEE, 55 29 T
F45.12C 1788 " REFHIHT 1°C F1788, RT 1°C FFRZIN , RAM SHERNEREFE4HPRFMEERNE, X
L RAM SEEIRISHSNARE (FSE 52 "L “4.6. B2 RAM"), 55 52 T L “4.6. B8 RAM” ZEFIHT
RAM 2%,

Si1141/42/43 AR FINEREA B AERFiEfT. TFEFNVEERXE , BRIEFNESSEDSIERIBEK
Si1141/42/43 HTNE , BN Si1141/42/43 NHITEEANE (1BSIRE 3.2 15 ). FESA CHLIST 24, LAMFELL
Si1141/42/43 MIEBEHRITHLNE., S8 MEAS_RATE AENSKBHEEFRE T EFNERR. T aFNER
AT, N EHNES AN COMMAND 172801 , NEPEFE A IREE, T 2FNEELAS (MEAS_RATE =0) , B E
=K.

2 MEAS_RATE AN@FRY , Si1141/42/43 EHRIGITIRIHIEIT. MEAS_RATE 37k Sil1141/42/43 FEHAIGEERIAT
[EErR. NEPEFEIREES  EFFSERIE PS_RATE fl1 ALS_RATE S1728STRAEE PS 1218850 ALS iHE4E8.
HPER PS 1HEMESITHART , IRIBEIT CHLIST 2 EMNEBRTHENE , RSHIT=IRIENWE (PS1, PS2#
PS3), RKIAFHITIX=1 PSUE , M PS1 NEEEFIE. FHE , 29 ALS 1HEESTHERT , RIEEIT CHLIST £2#f
SABRTHLENE  RESHIIT=NUE (ALS_VIS, ALS_IR 1 AUX ), RIATIRFHITIX=ANUE : ALS_VIS,
ALS_IR F1 AUX,

PS_RATE #1 ALS_RATE [BEAEE. PS_RATE 8 ALS_RATE EAZERT , BEESHWNEEFES KA HITZNESE.
BHE , PS_RATE 8 ALS_RATE {4 1, {5 1K , EX EiRiAE LS4 RER P TIRENESE,

PS ITH#{E8F0 ALS IHEEETTsERIATIT A, REXFERAT , 56T PS NE , BT ALS NE. FUTTHREINER |
HNEPEFEIREEINAIRIAS , BHEI MEAS_RATE SHHIEN F—R 1L,

Si1141/42/43 BAERTLEA N — L ERERIENHNUELE. PS WELHR= PS MWEHRL , M ALS UEHH
B IRENE (ALS_VIS), I4MERENE (ALS_IR) FI4HENNIE (AUX) Hif, BMNIEEASE=TNE, BE
5IZ (CHLIST) S8zl EESFENE.

SMNUE (PS1. PS2. PS3, ALS_VIS, ALS_IR, AUX ) EZEAEE I°C SFEHEH RAM =4, TEMNZE
7 E 9 LR TEXNERFBANEMEINER.

®
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Si11141/42/43

4.2. ety

12C BRESFEEHA] Si1141/42/43 EFF2E 2 ESCHENEEEME. EHEIBA 1°C SE8REMTENZE Sil141/42/43
FIE(ES |, MRIE 1°C SESEMAT Si1141/42/43 EEHAGE(S.

S5EtENTBEANN 1°C FFEARNE , COMMAND SFESHNIREFENZEERIGEE , LMEENIER,
W7 <R . 5 & RESPONSE Z17s8. 1BE , iIREEEN , SUUAE. AT RFmSIRER , {KIUAECHE 4 {7
EIRITEES. — RS |, MR RESPONSE FHFEHSFFHARE | BRI B EIHRGE.

PARAM_WR #1 PARAM_RD Z 1725 2 INRYEEFE S5 725,

BT 1°C BETPHISESEZ S , AEEIEE “Command/Response” ( #5341 IR ) RENAEINIMESE, XS
THETERER RAM (AR, XS —RIESZES 1°C iHRLME(TIES. % 52 L “4.6. 28 RAM" NMET S
RAM,

ERBE N Command SFEREEELITIRF :

1. 4% 0x00 A\ ZE| Command ZF #2525 Z Response 788

2. 1B Response ZFFaHIIERZE A 0x00.

3. J% Command M & 5 5 Command &788.

4. 1%BY Response FHEH[HWIMMERNSIEE. IRAXIA 0x00, EERLTE.

T8 . ], 4 [EMT Reset Command , FIAIREISEE | MEEFARIEN Response FH7=8. KU Reset Z[FZE/> 1 ms
AR AIRE R BEEGS,.

IR — NS . Response ZFESEAINIENN. W Response EFE8E Command ENS{REF 0x00 @it

25 ms , MZEA Command FIEEPRAZMNE R 1 FHIAES.

Table 5. Command Register Summary

COMMAND Register PARAM_W | PARAM_RD Error Code in

R Register Register RESPONSE Register

Description
Name Encoding

PARAM_QUERY 100 aaaaa — nnnn nnnn v Reads the parameter pointed to
by bitfield [4:0] and writes value
to PARAM_RD.

See ? 10 for parameters.

PARAM_SET |101 aaaaa| dddd nnnn nnnn 4 Sets parameter pointed by bit-
dddd field [4:0] with value in
PARAM_WR, and writes value
out to PARAM_RD. See ? 10 for
parameters.

PARAM_AND | 110 aaaaa dddd nnnn nnnn v Performs a bit-wise AND
dddd between PARAM_WR and
Parameter pointed by bitfield
[4:0], writes updated value to
PARAM_RD.

See ? 10 for parameters.

PARAM_OR 111 aaaaa dddd nnnn nnnn 4 Performs a bit-wise OR of
dddd PARAM_WR and parameter
pointed by bitfield [4:0], writes
updated value to PARAM_RD.
See ? 10 for parameters.

20 Rev. 1.41
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Table 5. Command Register Summary (Continued)

COMMAND Register PARAM_W | PARAM_RD Error Code in

Name Encoding R Register Register RESPONSE Register Description
NOP 000 00000 — — v Forces a zero into the
RESPONSE
register
RESET 000 00001 — — v Performs a software reset of the
firmware
BUSADDR | 000 00010 — — — Modifies 1°C address
Reserved 000 00011 — — — —
Reserved 000 00100 — — — —
PS _FORCE 000 00101 — — v Forces a single PS measure-
ment
ALS_FORCE | 000 00110 — — v Forces a single ALS measure-
ment
PSALS_FORCE | 000 00111 — — v Forces a single PS and ALS
measurement

Reserved 000 01000 — —

PS_PAUSE 000 01001 — — v Pauses autonomous PS
ALS_PAUSE 000 01010 — — v Pauses autonomous ALS
PSALS_PAUSE |000 01011 — — 4 Pauses PS and ALS
Reserved 000 01100 — — v —
PS_AUTO 000 01101 — — v Starts/Restarts an autonomous
PS Loop
ALS_AUTO 000 01110 — — 4 Starts/Restarts an autonomous
ALS Loop
PSALS_AUTO | 000 01111 — — v Starts/Restarts autonomous ALS
and PS loop
Reserved 000 1xxxx — — — —
) Rev. 1.41 21
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Si11141/42/43

Table 6. Response Register Error Codes

RESPONSE Register

Description

0000 cccc NO_ERROR. The lower bit is a circular counter and is incremented every time a
command has completed. This allows the host to keep track of commands sent to
the Si1141/42/43. The circular counter may be cleared using the NOP command.

1000 0000 INVALID_SETTING. An invalid setting was encountered.

Clear using the NOP command.

1000 1000 PS1 _ADC_OVERFLOW. Indicates proximity channel one conversion overflow.

1000 1001 PS2_ADC_OVERFLOW. Indicates proximity channel two conversion overflow.

1000 1010 PS3_ADC_OVERFLOW. Indicates proximity channel three conversion overflow.

1000 1100 ALS VIS_ADC_OVERFLOW. Indicates visible ambient light channel conversion
overflow.

1000 1101 ALS IR_ADC_OVERFLOW. Indicates infrared ambient light channel conversion
overflow.

1000 1110 AUX_ADC_OVERFLOW. Indicates auxiliary channel conversion overflow.

22
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Si1141/42/43

4.3. BFLCE

Table 7. Resource Summary for Interrupts and Threshold Checking

Measurement | Channel | Interrupt Status Interrupt Enable | Interrupt Mode Thre;hold Threshol_d Histo_ry Autonomqus Measurement
Channel Enable Output Registers Hysteresis Checking Time Base
Proximity | EN_PS | PS1 _INTin PS1 IEin PS1 IM[1:0]in | PS1_TH[7:0] |PS_HYSTI7: PS_HIS- MEAS_RATE[ | PS_RATE[7:
Sense 1 lin IRQ_STA- IRQ_EN- IRQ_- 0] TORY][7:0] 7:0] 0]
CHLIST TUS[2] ABLE[2] MODE1][5:4]
[0]
Proximity | EN_PS | PS2_INT in PS2_IEin PS2_IM[1:0]in | PS2_TH[7:0]
Sense 2 2in IRQ_STA- IRQ_EN- IRQ_-
CHLIST TUS[3] ABLE[3] MODEL1][7:6]
[1]
Proximity | EN_PS | PS3_INT in PS3 ENin [PS3_IM[1:0]in| PS3_THI[7:0]
Sense 3 3in IRQ_STA- IRQ_EN- IRQ_-
CHLIST TUS[4] ABLE[4] MODEZ2[1:0]
(2]
ALS Visible | EN_AL | ALS INT[1:0] | ALS_IE[1:0]in |ALS IM[2:0]in | ALS_LOW_THJ[7 | ALS_HYST] ALS_HIS- ALS RATE[
S VIS | inIRQ_STA- IRQ_EN- IRQ_- :0]/ 7:0] TORY[7:0] 7:0]
in TUS[1:0] ABLE[1:0] MODEL1[2:0] | ALS_HI_TH[7:0]
CHLIST
[4]
ALS IR EN_AL
S IRin
CHLIST
[5]
Auxiliary | EN_AU — — — — — —
Measure- Xin
ment CHLIST
[6]

SILICON LABS
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Si1141/42/43

Table 8. Resource Summary for LED Choice and ADC Parameters

Mrenaesr:‘tre LED ADC Mode | ADC Output | ADC Input | ADC Recovery | ADC High ADC Clock ADC ADC
Selection Source Count Signhal Mode Divider Alignment Offset
Channel
Proximity | PS1_LED[2: | PS_ADC._- PS1 _DA- PS1 _ADC- |PS_ADC RECin| PS_RANGE in PS_AD- PS1 ALIGN | ADC_
Sense 1 0] in MODE TAL[7:0]/ MUX[7:0] PS_AD- PS_ADC_- C_GAIN[3:0] in PS_EN- | OFFSET
PSLED12_S in PS1 _DA- C_COUNTER MISC[5] CODING[4] [7:0]
ELECT[2:0] | PS_ADC_- TAOQ[7:0] [6:4]
MISC[2]
Proximity | PS2_LEDI[2: PS2_DA- PS2_ADC- PS2_ALIGN
Sense 2 0]in TA1[7:0]/ MUX[7:0] in PS_EN-
PSLED12_S PS2_DA- CODING[5]
ELECT[6:4] TAO[7:0]
Proximity | PS3_LED[2: PS3_DA- PS3_ADC- PS3_ALIGN
Sense 3 0] in TAL[7:0]/ MUX[7:0] in PS_EN-
PSLED3_SE PS3_DA- CODINGJ6]
LECT[2:0] TAOQ[7:0]
ALS Visi- — — ALS VIS - VIS _ADC _REC | VIS RANGE in | ALS VIS AD- |ALS_VIS_AL
ble DATAL/ in ALS VIS AD-| ALS VIS AD- | C_GAIN[3:0] IGN in
ALS VIS - C_COUNTER C_MISCI5] ALS_EN-
DATAO [6:4] CODINGI[4]
ALS IR ALS_IR_DA- IR_ADC_RECin | IR_RANGE in | ALS_IR_AD- | ALS IR_ALI
TAL[7:0]/ ALS IR_AD- |ALS_IR_ADC_-| C_GAIN [3:0] GNin
ALS_IR_DA- C_COUNTER MISC[5] ALS_EN-
TAO[7:0] [6:4] CODINGI[5]
Auxiliary AUX_DA- AUX_ADC- — — — —
Measure- TA1[7:0]/ MUX][7:0]
ment AUX_DA-
TAO[7:0]
24 Rev. 1.41
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Table 9. Resource Summary for Hardware Pins

Pin Name LED Current Drive Output Drive Disable AnalogEVno;:)eTge Input
LED1 LED1_| in PSLED12[3:0] ANA_IN_KEY[31:0]
LED2 LED2_| in PSLED12[7:4] HW_KEY[7:0] ANA_IN_KEY[31:0]
LED3 LED3_| in PSLED3[3:0] HW_KEY[7:0]

INT INT_OE in INT_CFGI0] ANA_IN_KEY[31:0]

Si1141/42/43 Sh¥R@IT INT_CFG. IRQ_ENABLE. IRQ_MODE1. IRQ_MODE2 #1IRQ_STATUS Z57788#54,

INT 3545 [fEE INT_CFG E1Fe8+RY INT_OE (/5. BHEZA LE IRQ_ENABLE Z1725%1 IRQ_STATUS £
FEEZET 5 TheE. YT 5 ThEEE , MNERIRE THAIAL , EME INT SIHIE. MBS B, INT_CFG &
FEEHHY INT_MODE {2 —HH e INT 5| LAY iE. = INT_MODE =0 A, FHHRFBEBEIEAN
IRQ_STATUS E7Fe8iEM+FIT. M IRQ_STATUS HFesiSEMBAN '1' BT , EiBIRIZISE IRQ_STATUS fi,
BE , EHPAROER IRQ_STATUS EH1788 , FHEAMEIAR , AEEERESE IRQ_STATUS LUBRRAFRTRIE.
BRAEBAFRISER , XS FIEFEFRTLMIEERIE , INT_MODE RLAE, K2 , BEM INT_CFG HEFEEA 1,
IRQ_MODEL, IRQ_MODE?2 1 IRQ_ENABLE ZHFs5Eca{F A € X NEEFESIENIRE IRQ_STATUS HiFssH
B (AL, {5 INT 3|BB%K ).

& 10 NMAT PS1 Fhlt, F 11 NMAT PS2 Fhli, & 12 NMAT PS3 Fiff, & 13 NMAT ALS FliT , & 14 NMET
S HRE R,

Rev. 1.41 25
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Table 10. PS1 Channel Interrupt Resources

IRQ_ENABLE[2] | IRQ_MODEL1[5:4] o
Description
PS1_IE PS1_IM[1:0]
0 0 0 No PS1 Interrupts
1 0 0 PS1_INT set after every PS1 sample
1 0 1 PS1_INT set whenever PS1 threshold (PS1_TH) is crossed
1 1 1 PS1_INT set whenever PS1 sample is above PS1 threshold (PS1_TH)
Note: There is hysteresis applied (PS_HYST) and history checking (PS_HISTORY). PS_HYST is encoded in 8-bit
compressed format. In the Sill4x, PS1_TH is also encoded in compressed format.

Table 11. PS2 Channel Interrupt Resources

IRQ_ENABLE[3] | IRQ_MODEL1[7:6] o
Description
PS2_IE PS2_IM[1:0]
0 0 0 No PS2 Interrupts
1 0 0 PS2_INT set after every PS2 sample
1 0 1 PS2_INT set whenever PS2 threshold (PS2_TH) is crossed
1 1 1 PS2_INT set when PS2 sample is above PS2 threshold (PS2_TH)

Note: There is hysteresis applied (PS_HYST) and history checking (PS_HISTORY). PS_HYST is encoded in 8-hit
compressed format. In the Sil14x, PS2_TH is also encoded in compressed format.

Table 12. PS3 Channel Interrupt Resources

IRQ_ENABLE[4] | IRQ_MODE2[1:0] o
Description
PS3_IE PS3_IM[1:0]
0 0 0 No PS3 Interrupts
1 0 0 PS3_INT set after every PS3 sample
1 0 1 PS3_INT set whenever PS3 threshold (PS3_TH) is crossed
1 1 1 PS3_INT set whenever PS3 sample is above PS3 threshold (PS3_TH)

Note: There is hysteresis applied (PS_HYST) and history checking (PS_HISTORY). PS_HYST is encoded in 8-hit
compressed format. In the Sil14x, PS3_TH is also encoded in compressed format.

26 Rev. 1.41
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Table 13. Ambient Light Sensing Interrupt Resources

IRQ_ENABLE[1:0]

IRQ_MODE1[2:0]

Description

ALS_IE[1:0] ALS_IM[2:0]

0 0 0 0 No ALS Interrupts

0 1 0 0 ALS_INT [0] set after every ALS_VIS sample!

X 1 X 0 Monitors ALS_VIS, ALS_INT [0] upon exiting region
between low and high thresholds (ALS_LOW_TH and
ALS_HI_TH)

1 X 1 0 Monitors ALS_VIS, ALS_INT [1] set upon entering region
between low and high thresholds (ALS_LOW_TH and
ALS_HI_TH)

X 1 X 1 Monitors ALS IR, ALS_INT [0] set upon exiting region
between low and high thresholds (ALS_LOW_TH and
ALS_HI_TH)

1 X 1 1 Monitors ALS IR, ALS_INT [1] set upon entering region
between low and high thresholds (ALS_LOW_TH and
ALS_HI_TH)

Notes

1. For ALS_IR channel, interrupts per sample is not possible without also enabling ALS_VIS
2. All other combinations are invalid and may result in unintended operation
3. There is hysteresis applied (ALS_TH) and history checking (ALS_HISTORY). ALS_HYST is encoded in 8-bit

compressed format.

4. Inthe Sill4x, ALS_LOW_TH and ALS_HI_TH are also encoded in compressed format.

Table 14. Command Interrupt Resources

IRQ_ENABLE[5] IRQ_MODEZ2[3:2]
Description
CMD_IE CMD_IM[1:0]
0 X No CMD Interrupts
1 X CMD_INT set when there is a new RESPONSE
1 X CMD_INT set when there is a new error code in
RESPONSE

SILICON LABS
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4.4, (FSEIRIHEER
TEEGATEEEER |, LRESITI6 1°C 7325850 RAM SHIM=FER. WS/ HIEMNE 1°C SRS RAM,

5 | 4 | 3 | 2 | 1
PS1_ALIGN
PS_RATE
PS1_ADCMUX PS_ADC_REC
PS_ADC_GAIN
RANGE
elect | ADC_OFFSET
‘é’,% g £5 [ >PS1_DATA
Ref. sOTe<
Analog © 3 Digital
D S D
o«
Vvdd}
al
PS2_ALIGN
PS_RATE
PS2_ADCMUX PS_ADC_REC
PS_ADC_GAIN
PS_RANGE
elect | ADC_OFFSET
g,.g g 2 §, [___>PS2 DATA
Ref. sO=C<
Analog © 3 Digital
3
o«
Vdd}
Gl
PS3_ALIGN
PS _RATE
c PS3_ADCMUX PS_ADC_REC c
PS_ADC_GAIN
PS_RANGE
elect ADC_OFFSET ] i N
55285 Sum [—8 PS3_DATA
Ref. sOZT<
Analog & 3 Digital In
N 54 Enable
b Large IR Vdd: <
™ ENPS3 | 4
GND ALS VIS ALIGN
ALS_RATE
ALS_VIS_ADC_REC
ALS VIS ADC_GAIN
VIS _RANGE
ADC_OFFSET Offsd
SEERD Sum —8—[>As vis DATA
2TETE
s F0=0C< ) 5
Analog © > Digital In
o
N 2 Enable
Al smallvisible
EN _ALS VIS
ALS IR _ALIGN
ALS RATE
ALS IR_ADC_REC
GND ALS IR_ADC_GAll
ALS_IR_ADCMUX R_RANGE
| ADC OFFSET | . N |
glect gc2es sum —&—{">ALS_R_DATA
0 SO0=C<
Out Analog © 3 Digital In
7 3 Enable
o«
N
Nl smallir ENAS R |
A AUX_ADCMUX A
GND ADC_OFFSET
— | Offse
16
Sum AUX_DATA
- 1
Temperature Digital 5 In
sensor vdd| Enable
EN_AUX
5 | 4 | 3 | 2 | 1
Figure 14. Signal Path Programming Model
®
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4.5. 1°C &7
Table 15. I°C Register Summary
I’C Register | Aqqress 7 6 5 4 3 2 1 0
Name
PART_ID 0x00 PART_ID
REV_ID 0x01 REV_ID
SEQ_ID 0x02 SEQ_ID
INT_CFG 0x03 INT - | INT_O
MODE E
IRQ_ENABLE | 0x04 CMD_IE | PS3_IE | PS2_IE | PS1_IE ALS_IE
IRQ_MODE1 0X05 PS2_IM PS1_IM ALS_IM
IRQ_MODE2 0X06 CMD_IM PS3_IM
HW_KEY 0x07 HW_KEY
MEAS_RATE 0x08 MEAS_RATE
ALS_RATE 0x09 ALS_RATE
PS_RATE Ox0A PS_RATE
ALS_LOW_THO | OxOB ALS_LOW_THO
ALS_LOW_TH1 | oxoC ALS_LOW_TH1
ALS_HI_THO 0X0D ALS_HI_THO
ALS_HI_TH1 OXOE ALS_HI_TH1
PS_LED21 OXOF LED2_| LED1_|
PS LED3 0x10 LED3 |
PS1_THO ox11 PS1_THO
PS1 TH1 0x12 PS1 TH1
PS2 THO 0x13 PS2 THO
PS2_TH1 0x14 PS2_TH1
PS3_THO 0x15 PS3_THO
PS3_TH1 0x16 PS3_TH1
PARAM_WR 0x17 PARAM_WR
COMMAND 0x18 COMMAND
RESPONSE 0x20 RESPONSE
) Rev. 1.41 29

SILICON LABS




Si11141/42/43

Table 15. 1°C Register Summary (Continued)

°C Register | A ygress 7 6 5 4 3 2 1 0
Name
IRQ_STATUS ox21 CMD_IN | PS3_IN | PS2_IN | PS1_IN ALS_INT
T T T T

ALS_VIS_DATAO | 0x22 ALS_VIS_DATAO

ALS_VIS_DATAL | 0x23 ALS_VIS_DATA1

ALS_IR_DATAO | Ox24 ALS_IR_DATAO

ALS_IR_DATAL | 0x25 ALS_IR_DATA1

PS1_DATAO 0x26 PS1_DATAO

PS1_DATAL 0x27 PS1_DATAL

PS2_DATAO 0x28 PS2_DATAO

PS2_DATA1L 0x29 PS2_DATAL

PS3_DATAO 0x2A PS3_DATAO

PS3_DATAL 0x2B PS3_DATAL

AUX_DATAO 0x2C AUX_DATAO

AUX_DATA1 0x2D AUX_DATA1L

PARAM_RD OX2E PARAM_RD

CHIP_STAT 0x30 RUN- | SUS- |SLEEP

NING | PEND
ANA_IN_KEY | Ox3B- ANA_IN_KEY
OX3E
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PART_ID @ 0x00

Bit 7 6 3 1 0
Name PART_ID
Type R
S{i{& = 0100 0001 (Si1141)
S8 = 0100 0010 (Si1142)
S{i{& = 0100 0011 (Si1143)
REV_ID @ Ox1
Bit 7 6 4 3 2 1 0
Name REV_ID
Type R
S{{& = 0000 0000
SEQ_ID @ 0x02
Bit 7 6 4 3 2 1 0
Name SEQ_ID
Type R
S{{& = 0000 1000
Bit Name Function
7:0 SEQ_ID Sequencer Revision.

0x01
0x02
0x03
0x08
0x09

Si114x-A01 (MAJOR_SEQ=0, MINOR_SEQ=1)
Si114x-A02 (MAJOR_SEQ=0, MINOR_SEQ=2)
Si114x-A03 (MAJOR_SEQ=0, MINOR_SEQ=3)
Si114x-A10 (MAJOR_SEQ=1, MINOR_SEQ=0)
Si114x-Al11 (MAJOR_SEQ=1, MINOR_SEQ=1)

SILICON LABS
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INT_CFG @ 0x03

Bit 7 6 5 4 3 2 1 0
Name INT_MODE | INT_OE
Type RW RwW

£/s{& = 0000 0000
Bit Name Function
7:2 Reserved |Reserved.
1 INT_MODE |Interrupt Mode.
The INT_MODE describes how the bits in the IRQ_STATUS Registers are cleared.
0: The IRQ_STATUS Register bits are set by the internal sequencer and are sticky. It
is the host's responsibility to clear the interrupt status bits in the IRQ_STATUS register
to clear the interrupt.
1: If the Parameter Field PSx_IM = 11, the internal sequencer clears the INT pin auto-
matically.
0 INT_OE INT Output Enable.
INT_OE controls the INT pin drive
0: INT pin is never driven
1: INT pin driven low whenever an IRQ_STATUS and its corresponding IRQ_ENABLE
bits match
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IRQ_ENABLE @ 0x04

Bit

Name

CMD_IE | PS3IE | PS2IE | PS1_IE ALS_IE

Type

RW RwW RwW RwW RwW

S{{& = 0000

0000

Bit

Name

Function

7.6

Reserved

Reserved.

5

CMD_IE

Command Interrupt Enable.

Enables interrupts based on COMMAND/RESPONSE activity.

0: INT never asserts due to COMMAND/RESPONSE interface activity.
1: Assert INT pin whenever CMD_INT is set by the internal sequencer.

PS3_IE

PS3 Interrupt Enable.

Enables interrupts based on PS3 Channel Activity.

0: INT never asserts due to PS3 Channel activity.

1: Assert INT pin whenever PS3_INT is set by the internal sequencer.

PS2_IE

PS2 Interrupt Enable.

Enables interrupts based on PS2 Channel Activity.

0: INT never asserts due to PS2 Channel activity.

1: Assert INT pin whenever PS2_INT is set by the internal sequencer.

PS1_IE

PS1 Interrupt Enable.

Enables interrupts based on PS1 Channel Activity.

0: INT never asserts due to PS1 Channel activity.

1. Assert INT pin whenever PS1_INT is set by the internal sequencer.

1:0

ALS_IE

ALS Interrupt Enable.

Enables interrupts based on ALS Activity.
00: INT never asserts due to ALS activity.

1x: Assert INT pin whenever ALS_INT[1] bit is set by the internal sequencer.
x1: Assert INT pin whenever ALS_INTJO] is set by the internal sequencer.

SILICON LABS
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IRQ_MODE1 @ 0x05

Bit 7 6 5 4 3 2 1 0
Name PS2_IM PS1_IM ALS_IM
Type RW RW RW

E{3{8 = 0000 0000

Bit Name Function

7.6 PS2_IM |PS2 Interrupt Mode applies only when PS2_IE is also set.

00: PS2_INT is set whenever a PS2 measurement has completed.

01: PS2_INT is set whenever the current PS2 measurement crosses the PS2_TH
threshold.

11: PS2_INT is set whenever the current PS2 measurement is greater than the
PS2_ TH threshold.

5:4 PS1 IM |PS1 Interrupt Mode applies only when PS1_IE is also set.

00: PS1_INT is set whenever a PS1 measurement has completed.

01: PS1_INT is set whenever the current PS1 measurement crosses the PS1_TH
threshold.

11: PS1_INT is set whenever the current PS1 measurement is greater than the
PS1_TH threshold.

3 Reserved |Reserved.

2.0 ALS _IM | ALS Interrupt Mode function is defined in conjunction with ALS _[E[1:0].

ALS_IE[1:0]/ ALS_IM[2:0]:

00 / 000: Neither ALS_INT[1] nor ALS_INT[O] is ever set.

01/000: ALS_INT[O] sets after every ALS_VIS sample.

x1/x01: Monitors ALS_VIS channel, ALS_INT[0] asserts if measurement exits window
between ALS LOW_TH and ALS _HIGH_TH.

x1/x11: Monitors ALS_IR channel, ALS_INT[0] asserts if measurement exits window
between ALS_LOW_TH and ALS_HIGH_TH.

1x /10x: Monitors ALS VIS channel, ALS_INT[1] asserts if measurement enters win-
dow between ALS LOW_TH and ALS_HIGH_TH.

1x /11x: Monitors ALS_IR channel, ALS_INT[1] asserts if measurement enters window
between ALS LOW_TH and ALS HIGH_TH.

Note: The ALS_IM description apples only to sequencer revisions A03 or later.
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IRQ_MODE2 @ 0x06

Bit

Name

CMD_IM

PS3_IM

Type

RW

RwW

E{3{8 = 0000 0000

Bit

Name

Function

74

Reserved

Reserved.

3:2

CMD_IM

Command Interrupt Mode applies only when CMD_IE is also set.

00: CMD_INT is set whenever the RESPONSE register is written.

01: CMD_INT is set whenever the RESPONSE register is written with an error code (MSB
set).

1x: Reserved.

1:0

PS3_IM

PS3 Interrupt Mode applies only when PS3_IE is also set.

00: PS3_INT is set whenever a PS3 measurement has completed.

01: PS3_INT is set whenever the current PS3 measurement crosses the PS3_TH threshold.
11: PS3_INT is set whenever the current PS3 measurement is greater than the PS3_TH
threshold.

HW_KEY @ 0x07

Bit 7 6 5 4 3 2 1 0
Name HW_KEY
Type RW
£{{8 = 0000 0000
Bit Name Function
7:0 HW_KEY | The system must write the value 0x17 to this register for proper Sil1l4x operation.

SILICON LABS
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MEAS_RATE @ 0x08

Bit 7 6 5 4 3 2 1 0
Name MEAS_RATE
Type RW
E1I{E = 0000 0000
Bit Name Function
7:0 MEAS_RATE | MEAS_RATE is an 8-bit compressed value representing a 16-bit integer. The

uncompressed 16-bit value, when multiplied by 31.25 us, represents the time dura-
tion between wake-up periods where measurements are made.

Example Values:

0x00: Turns off any internal oscillator and disables autonomous measurement. Use
this setting to achieve lowest Vpp current draw for systems making use of only
forced measurements.

0x01-0x17: These values are not allowed.

0x84: The device wakes up every 10 ms (0x140 x 31.25 us)

0x94: The device wakes up every 20 ms (0x280 x 31.25 us)

0xB9: The device wakes up every 100 ms (0x0C80 x 31.25 ps)

OxDF: The device wakes up every 496 ms (Ox3E00 x 31.25 ps)

OxFF: The device wakes up every 1.984 seconds (0xF800 x 31.25 ps)

Please refer to “AN498: Sill4x Designer’'s Guide”, Section 5.4 “Compression
Concept.”
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ALS_RATE @ 0x09

Bit 7 6 5 4 3 2 1 0
Name ALS_RATE
Type RW
£{{8 = 0000 0000
Bit Name Function
7:0 ALS _RATE |ALS_ RATE is an 8-bit compressed value representing a 16-bit multiplier. This multi-

plier, in conjunction with the MEAS_RATE time, represents how often ALS Measure-
ments are made. For a given ALS measurement period, MEAS RATE should be as
high as possible and ALS_RATE as low as possible in order to optimize power con-
sumption.

Example Values:

0x00: Autonomous ALS Measurements are not made.

0x08: ALS Measurements made every time the device wakes up.

(0x0001 x timeValueOf(MEAS_RATE))

0x32: ALS Measurements made every 10 times the device wakes up.

(Ox000A x timeValueOf(MEAS_RATE)

0x69: ALS Measurements made every 100 times the device wakes up.

(0x0064 x timeValueOf(MEAS_RATE)

Please refer to “AN498: Sill4x Designer’s Guide”, Section 5.4 “Compression
Concept.”
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PS_RATE @ Ox0A

Bit 7 6 5 4 3 2 1 0
Name PS_RATE
Type RW
S1{& = 0000 0000
Bit Name Function
7:0 PS RATE PS_RATE is an 8-bit compressed value representing a 16-bit multiplier. This multiplier,

in conjunction with the MEAS_RATE time, represents how often PS Measurements are
made. For a given proximity measurement period, MEAS_RATE should be as high as
possible and PS_RATE as low as possible in order to optimize power consumption.
Example Values:

0x00: Autonomous PS Measurements are not made

0x08: PS Measurements made every time the device wakes up

(0x0001 x timeValueOf(MEAS_RATE))

0x32: PS Measurements made every 10 times the device wakes up

(OX000A x timeValueOf(MEAS_RATE)

0x69: PS Measurements made every 100 times the device wakes up

(0x0064 x timeValueOf(MEAS_RATE)

Please refer to “AN498: Sil14x Designer’s Guide”, Section 5.4 “Compression Concept.”

ALS LOW_THO: ALS LOW_TH Data Word Low Byte @ 0x0B

Bit 7 6 5 4 3 2 1 0
Name ALS_LOW_THJ7:0]
Type RW

E{3{8 = 0000 0000

Bit

Name

Function

7:0

ALS_LOW_TH[7:0]

ALS LOW_TH is a 16-bit threshold value. When used in conjunction with
ALS HI_TH, it forms a window region applied to either ALS VIS or ALS IR
measurements for interrupting the host. Once autonomous measurements have
started, modification to ALS_LOW_TH should be preceded by an ALS_PAUSE or
PSALS_PAUSE command. For revisions A10 and below, ALS LOW_TH uses an 8-
bit compressed format. Refer to “AN498: Sill4x Designer's Guide”, Section 5.4
“Compression Concept.”

38

Rev. 1.41

SILICON LABS




Si1141/42/43

ALS_LOW_TH1:ALS_LOW_TH Data Word High Byte @ 0x0C

Bit 7 6 5 4 3 2 1 0
Name ALS_LOW_THJ[15:8]
Type RW

S{{& = 0000 0000

Bit Name Function

7.0 ALS LOW_TH[15:8] |ALS_LOW_TH is a 16-bit threshold value. When used in conjunction with
ALS_HI_TH, it forms a window region applied to either ALS VIS or ALS_IR mea-
surements for interrupting the host. Once autonomous measurements have started,
modification to ALS_LOW_TH should be preceded by an ALS _PAUSE or
PSALS_PAUSE command. For revisions A10 and below, ALS_LOW_TH uses an 8-

bit compressed format. Refer to “AN498: Sill4x Designer's Guide", Section 5.4
“Compression Concept.”

ALS_HI_THO: ALS_HI_TH Data Word Low Byte @ 0x0D

Bit 7 6 5 4 3 2 1 0
Name ALS HI_THJ[7:0]
Type RW

S{{& = 0000 0000

Bit Name Function

7.0 ALS_HI_THI[7:0] | ALS_HI_TH is a 16-bit threshold value. When used in conjunction with
ALS_LOW_TH, it forms a window region applied to either ALS_VIS or ALS_IR
measurements for interrupting the host. Once autonomous measurements have
started, modification to ALS_HI_TH should be preceded by an ALS PAUSE or
PSALS PAUSE command. For revisions A10 and below, ALS HI_TH uses an 8-bit
compressed format. Refer to “AN498: Si114x Designer's Guide”, Section 5.4
“Compression Concept.”

Note: This register available for sequencer revisions A03 or later.
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ALS_HI_TH1: ALS_HI_TH Data Word High Byte @ 0xOE

Bit 7 6 5 4 3 2 1 0
Name ALS_HI_TH[15:8]
Type RW

S{7{& = 0000 0000

Bit

Name

Function

7:0

ALS_HI_TH[15:8]

ALS HI_TH is a 16-bit threshold value. When used in conjunction with ALS_LOW_TH,
it forms a window region applied to either ALS_VIS or ALS_IR measurements for
interrupting the host. Once autonomous measurements have started, modification to
ALS_HI_TH should be preceded by an ALS _PAUSE or PSALS_PAUSE command. For
revisions A10 and below, ALS_HI_TH uses an 8-bit compressed format. Refer to
“AN498: Sill4x Designer's Guide” Section 5.4 “Compression Concept.”

Note: °

PS_LED21 @ OxOF

Bit 7 6 5 4 3 2 1 0
Name LED2_| LED1_|
Type RwW RW
£{J{8 = 0000 0000
Bit Name Function
7:4 LED2 | LED2_| Represents the irLED current sunk by the LED2 pin during a PS measurement.
On the Sil1141, these bits must be set to zero.
3:0 LED1 1

LED1 | Represents the irLED current sunk by the LED1 pin during a PS measurement.

LED3 I, LED2_ I, and LED1_I current encoded as follows:
0000: No current

0001: Minimum current

1111: Maximum current

Refer to ? 4 ??? 2, “Performance Characteristics™,” for LED current values.

PS_LED3 @ 0x10

Bit 7 6 5 4 3 2 1 0
Name LED3 |
Type RW
40 Rev. 1.41 )

SILICON LABS




Si1141/42/43

S{{& = 0000 0000

Bit Name Function
74 Reserved |Reserved.
3.0 LED3 | LED3 | Represents the irLED current sunk by the LED3 pin during a PS measure-

ment. See PS_LED21 Register for additional details.
On the Si1141 and Si1142, these bits must be set to zero.

PS1 THO: PS1_TH Data Word Low Byte @ Ox11

Bit 7 6 5 4 3 2 1 0
Name PS1_TH[7:0]
Type RW
E{& = 0000 0000
Bit Name Function
7.0 PS1_THI[7:0] |PS1_TH is a 16-bit threshold value. It is compared to PS1 measurements during

autonomous operation for interrupting the host. If the threshold register is updated
while a measurement is in progress, it is possible that an invalid threshold will be
applied if the first new threshold byte has been written and not the second. Remedies
include ensuring no measurement during threshold updates and discarding measure-
ments results immediately after threshold updates.Once autonomous measurements
have started, modification to PS1_TH should be preceded by a PS_PAUSE or
PSALS_ PAUSE command. For Sil14x revision A10 and below, PS1_TH uses an 8-
bit compressed format at address 0x11. Refer to “AN498: Sill4x Designer's Guide”
Section 5.4 “Compression Concept.”

PS1_TH1: PS1_TH Data Word High Byte @ 0x12

Bit 7 6 5 4 3 2 1 0
Name PS1 TH[15:8]
Type RwW
S{{& = 0000 0000
) Rev. 1.41 4

SILICON LABS




Si11141/42/43

Bit Name Function

7:0 |PS1 TH[15:8]|PS1_TH is a 16-bit threshold value. It is compared to PS1 measurements during autono-
mous operation for interrupting the host. If the threshold register is updated while a mea-
surement is in progress, it is possible that an invalid threshold will be applied if the first
new threshold byte has been written and not the second. Remedies include ensuring no
measurement during threshold updates and discarding measurements results immedi-
ately after threshold updates. Once autonomous measurements have started, modifica-
tion to PS1_TH should be preceded by a PS_PAUSE or PSALS_PAUSE command. For
Sill4x revision A10 and below, PS1_TH uses an 8-bit compressed format at address
0x11. Refer to “AN498: Sill4x Designer's Guide” Section 5.4 “Compression Concept.”

PS2 THO: PS2_TH Data Word Low Byte @ 0x13

Bit 7 6 5 4 3 2 1 0
Name PS2_THI[7:0]
Type RW

S{1{& = 0000 0000

Bit Name Function

7.0 PS2_THI[7:0] |PS2_TH is a 16-bit threshold value. It is compared to PS2 measurements during
autonomous operation for interrupting the host. If the threshold register is updated
while a measurement is in progress, it is possible that an invalid threshold will be
applied if the first new threshold byte has been written and not the second. Remedies
include ensuring no measurement during threshold updates and discarding measure-
ments results immediately after threshold updates. Once autonomous measurements
have started, modification to PS2_TH should be preceded by a PS_PAUSE or
PSALS PAUSE command. For Sill14x revision A10 and below, PS2_TH uses an 8-
bit compressed format at address 0x13. Refer to “AN498: Sill4x Designer's Guide”
Section 5.4 “Compression Concept.”

PS2 TH1: PS2_TH Data Word High Byte @ 0x14

Bit 7 6 5 4 3 2 1 0
Name PS2_TH[15:8]
Type RW

S1{{& = 0000 0000
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Bit

Name

Function

7:0

PS2_TH[15:8]

PS2_TH is a 16-bit threshold value. It is compared to PS2 measurements during auton-
omous operation for interrupting the host. If the threshold register is updated while a
measurement is in progress, it is possible that an invalid threshold will be applied if the
first new threshold byte has been written and not the second. Remedies include ensur-
ing no measurement during threshold updates and discarding measurements results
immediately after threshold updates.Once autonomous measurements have started,
modification to PS2_TH should be preceded by a PS_PAUSE or PSALS PAUSE com-
mand. For Sil114x revision A10 and below, PS2_TH uses an 8-bit compressed format at
address 0x13. Refer to “AN498: Sil14x Designer's Guide” Section 5.4 “Compression
Concept.”

PS3_THO: PS3_TH Data Word Low Byte @ 0x15

Bit 7 6 5 4 3 2 1 0
Name PS3_TH[7:0]
Type RW
S1{i{& = 0000 0000
Bit Name Function
7:0 PS3_TH[7:0] |PS3_TH is a 16-bit threshold value. It is compared to PS3 measurements during auton-

omous operation for interrupting the host. If the threshold register is updated while a
measurement is in progress, it is possible that an invalid threshold will be applied if the
first new threshold byte has been written and not the second. Remedies include ensur-
ing no measurement during threshold updates and discarding measurements results
immediately after threshold updates.Once autonomous measurements have started,
modification to PS3_TH should be preceded by a PS_PAUSE or PSALS_PAUSE com-
mand. For Sill14x revision A10 and below, PS3_TH uses an 8-bit compressed format at
address 0x15. Refer to “AN498: Si114x Designer's Guide” Section 5.4 “Compression
Concept.”

PS3_TH1: PS3_TH Data Word High Byte @ 0x16

Bit 7 6 5 4 3 2 1 0
Name PS3_TH[15:8]
Type RW
£{{8 = 0000 0000
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Bit Name Function

7:0 PS3 TH[15:8] |PS3_TH is a 16-bit threshold value. It is compared to PS3 measurements during
autonomous operation for interrupting the host. If the threshold register is updated
while a measurement is in progress, it is possible that an invalid threshold will be
applied if the first new threshold byte has been written and not the second. Reme-
dies include ensuring no measurement during threshold updates and discarding
measurements results immediately after threshold updates.Once autonomous mea-
surements have started, modification to PS3_TH should be preceded by a

PS_ PAUSE or PSALS_ PAUSE command. For Sill14x revision A10 and below,
PS3_TH uses an 8-bit compressed format at address 0x15. Refer to “AN498: Sil14x
Designer's Guide” Section 5.4 “Compression Concept.”

PARAM_WR @ 0x17

Bit 7 6 5 4 3 2 1 0
Name PARAM_WR
Type RW

E{3{8 = 0000 0000

Bit Name Function

7:0 PARAM_WR | Mailbox register for passing parameters from the host to the sequencer.

COMMAND @ 0x18

Bit 7 6 5 4 3 2 1 0
Name COMMAND
Type RW

S{{& = 0000 0000

Bit Name Function

7.0 | COMMAND | COMMAND Register.

The COMMAND Register is the primary mailbox register into the internal sequencer.
Writing to the COMMAND register is the only I°C operation that wakes the device from
standby mode.
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RESPONSE @ 0x20

Bit 7 6 5 4 3 2 1 0
Name RESPONSE
Type RW
SI{E = 0000 0000
Bit Name Function
7:0 RESPONSE | The Response register is used in conjunction with command processing. When an error

is encountered, the response register will be loaded with an error code. All error codes
will have the MSB is set.

The error code is retained until a RESET or NOP command is received by the
sequencer. Other commands other than RESET or NOP will be ignored. However, any
autonomous operation in progress continues normal operation despite any error.
0x00-0xO0F: No Error. Bits 3:0 form an incrementing roll-over counter. The roll over
counter in bit 3:0 increments when a command has been executed by the Si114x. Once
autonomous measurements have started, the execution timing of any command
becomes non-deterministic since a measurement could be in progress when the
COMMAND register is written. The host software must make use of the rollover counter
to ensure that commands are processed.

0x80: Invalid Command Encountered during command processing

0x88: ADC Overflow encountered during PS1 measurement

0x89: ADC Overflow encountered during PS2 measurement

0x8A: ADC Overflow encountered during PS3 measurement

0x8C: ADC Overflow encountered during ALS-VIS measurement

0x8D: ADC Overflow encountered during ALS-IR measurement

O0x8E: ADC Overflow encountered during AUX measurement

IRQ_STATUS @ 0x21

Bit 7 6 5 4 3 2 1 0
Name CMD_INT | PS3_INT | PS2_INT | PS1_INT ALS_INT
Type RW RW RW RW RW
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S1{{& = 0000 0000

Bit Name Function
7:6 Reserved |Reserved.

5 CMD_INT |Command Interrupt Status.

4 PS3_INT |PS3 Interrupt Status.

3 PS2_INT |PS3 Interrupt Status.

2 PS1 INT |PS1 Interrupt Status.

1:0 ALS_INT |ALS Interrupt Status. (Refer to Table 13 for encoding.)

Notes:

1. If the corresponding IRQ_ENABLE bit is also set when the IRQ_STATUS bit is set, the INT pin is asserted.

2. When INT_MODE = 0, the host must write '1' to the corresponding XXX_INT bit to clear the interrupt.

3. When INT_MODE = 1, the internal sequencer clears all the XXX_INT bits (and INT pin) automatically unless used with
PS (Parameter Field PSx_IM = 11). Use of INT_MODE = 0 is recommended.

ALS_VIS_DATAO: ALS_VIS_DATA Data Word Low Byte @ 0x22

Bit 7 6 5 4 3 2 1 0
Name ALS_VIS_DATA[7:0]
Type RW

S{{& = 0000 0000

Bit

Name

Function

7:0

ALS_VIS_DATA[7:0]

ALS VIS Data LSB. Once autonomous measurements have started, this register
must be read after INT has asserted but before the next measurement is made.
Refer to “AN498: Sill4x Designer’'s Guide” Section 5.6.2 “Host Interrupt Latency.”

ALS_VIS_DATAL: ALS_VIS_DATA Data Word High Byte @ 0x23

Bit 7 6 5 4 3 2 1 0
Name ALS_VIS_DATA[15:8]
Type RW

S{{& = 0000 0000

Bit

Name

Function

7:0

ALS_VIS_DATA[15:8]

ALS VIS Data MSB. Once autonomous measurements have started, this register
must be read after INT has asserted but before the next measurement is made.
Refer to “AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”
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ALS_IR_DATAO: ALS_IR_DATA Data Word Low Byte@ 0x24

Bit 7 6 5 4 3 2 1 0
Name ALS_IR_DATA[7:0]
Type RwW

S{7{& = 0000 0000

Bit

Name

Function

7:0

ALS_IR_DATA[7:0]

ALS IR Data LSB. Once autonomous measurements have started, this register
must be read after INT has asserted but before the next measurement is made.

Refer to “AN498: Sill14x Designer’s Guide” Section 5.6.2 “Host Interrupt
Latency.”

ALS_IR_DATAL: ALS_IR_DATA Data Word High Byte @ 0x25

Bit 7 6 5 4 3 2 1 0
Name ALS_IR_DATA[15:8]
Type RW

E{3{8 = 0000 0000

Bit

Name

Function

7:0

ALS_IR_DATA[15:8]

ALS IR Data MSB. Once autonomous measurements have started, this register
must be read after INT has asserted but before the next measurement is made.
Refer to “AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”

PS1_DATAO: PS1_DATA Data Word Low Byte @ 0x26

Bit 7 6 5 4 3 2 1 0
Name PS1 _DATA[7:0]
Type RW
S8 = 0000 0000
Bit Name Function
7.0 PS1 _DATA[7:0]

PS1 Data LSB. Once autonomous measurements have started, this register must be
read after INT has asserted but before the next measurement is made. Refer to
“AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”
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PS1 _DATALl: PS1_DATA Data Word High Byte @ 0x27

Bit 7 6 5 4 3 2 1 0
Name PS1_DATA[15:8]
Type RW

S{7{& = 0000 0000

Bit

Name

Function

7:0

PS1_DATA[15:8]

PS1 Data MSB. Once autonomous measurements have started, this register must be
read after INT has asserted but before the next measurement is made. Refer to
“AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”

PS2_DATAOQ: PS2_DATA Data Word Low Byte @ 0x28

Bit 7 6 5 4 3 2 1 0
Name PS2_DATA[7:0]
Type RW
E{IfE = 0000 0000
Bit Name Function
7:0 PS2 DATA[7:0]| PS2 Data LSB. Once autonomous measurements have started, this register must be

read after INT has asserted but before the next measurement is made. Refer to “AN498:
Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”

PS2_DATA1: PS2_DATA Data Word High Byte @ 0x29

Bit 7 6 5 4 3 2 1 0
Name PS2_ DATA[15:8]
Type RW

S{{& = 0000 0000

Bit Name Function
7:0 PS2 DATA[15:8] | PS2 Data MSB. Once autonomous measurements have started, this register must be
read after INT has asserted but before the next measurement is made. Refer to
“AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”
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PS3_DATAOQ: PS3_DATA Data Word Low Byte @ 0x2A

Bit 7 6 5 4 3 2 1 0
Name PS3_DATA[7:0]
Type RwW

S1{{& = 0000 0000

Bit

Name

Function

7:0

PS3_DATA[7:0]

PS3 Data LSB. Once autonomous measurements have started, this register must be
read after INT has asserted but before the next measurement is made. Refer to
“AN498: Si114x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”

PS3_DATAL: PS3_DATA Data Word High Byte @ 0x2B

Bit 7 6 5 4 3 2 1 0
Name PS3_DATA[15:8]
Type RW
SI{E = 0000 0000
Bit Name Function
7:0 PS3 DATA[15:8] | PS3 Data MSB. Once autonomous measurements have started, this register must

be read after INT has asserted but before the next measurement is made. Refer to
“AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”

AUX_DATAO: AUX_DATA Data Word Low Byte @ 0x2C

Bit 7 6 5 4 3 2 1 0
Name AUX_DATA[7:0]
Type RW

E{3{8 = 0000 0000

Bit

Name

Function

7:0

AUX_DATA[7:0]

AUX Data LSB. Once autonomous measurements have started, this register must be
read after INT has asserted but before the next measurement is made. Refer to
“AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”

SILICON LABS

Rev. 1.41

49




Si11141/42/43

AUX_DATA1: AUX_DATA Data Word High Byte @ 0x2D

Bit 7 6 5 4 3 2 1 0
Name AUX_DATA[15:8]
Type RW

S{7{& = 0000 0000

Bit Name Function

7:0 AUX_DATA[15:8] | AUX Data MSB. Once autonomous measurements have started, this register must
be read after INT has asserted but before the next measurement is made. Refer to
“AN498: Sill4x Designer’s Guide” Section 5.6.2 “Host Interrupt Latency.”

PARAM_RD @ Ox2E

Bit 7 6 5 4 3 2 1 0
Name PARAM_RD
Type RW

E{3{8 = 0000 0000

Bit Name Function

7:0 PARAM_RD Mailbox register for passing parameters from the sequencer to the host.

CHIP_STAT @ 0x30

Bit 7 6 5 4 3 2 1 0
Name RUNNING SUSPEND SLEEP
Type R R R

S{7{& = 0000 0000

Bit Name Function
7:3 Reserved Reserved
2 RUNNING Device is awake.
1 SUSPEND Device is in a low-power state, waiting for a measurement to complete.
0 SLEEP Device is in its lowest power state.
50 Rev. 1.41 )
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ANA_IN_KEY @ 0x3B to Ox3E

Bit 7 5 4 3 2 1 0
0x3B ANA_IN_KEY[31:24]
0x3C ANA_IN_KEY[23:16]
0x3D ANA_IN_KEY[15:8]
0x3E ANA_IN_KEYI[7:0]
Type RW
£/I{& = 0000 0000
Bit Name Function
31:0 | ANA_IN_KEY[31:0] |Reserved.

SILICON LABS
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4.6. S8 RAM

SHERGF , FAEREE 1°C fRit, tbi1%/REZFR PARAM_QUERY 1 PARAM_SET <Rt , ¥ 58
20 TaE “4.2. 5ty 7,

Table 16. Parameter RAM Summary Table

Parameter Name | Offset| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | BitO
12C_ADDR 0x00 1°C Address
CHLIST 0x01 — | EN_AUX |EN_ALS_IR| EN_ALS | — EN_PS3 |EN_PS| EN_P
VIS 2 S1
PSLED12_ SELECT | 0x02 — PS2_LED — PS1 LED
PSLED3 _SELECT 0x03 — PS3 LED
Reserved 0x04 Reserved (always set to 0)
PS_ENCODING 0x05 — | PS3_ALI | PS2_ALIGN | PS1_ALIG Reserved (always set to 0)
GN N
ALS _ENCODING | 0x06 — ALS IR_ALI|ALS VIS Reserved (always set to 0)
GN ALIGN
PS1 ADCMUX 0x07 PS1 ADC Input Selection
PS2_ADCMUX 0x08 PS2 ADC Input Selection
PS3_ADCMUX 0x09 PS3 ADC Input Selection
PS_ADC_COUNTER | Ox0A — PS_ADC_REC Reserved (always set to 0)
PS_ADC_GAIN 0x0B — PS_ADC_GAIN
PS_ADC_MISC 0x0C — PS_RANGE — PS_ADC_- —
MODE
Reserved 0x0D Reserved (do not modify from default setting of 0x02)
ALS_IR_ADCMUX OxOE ALS_IR_ADCMUX
AUX_ADCMUX Ox0F AUX ADC Input Selection
ALS_VIS_AD- 0x10 — VIS_ADC_REC Reserved (always set to 0)
C_COUNTER
ALS_VIS_ADC_GAIN| 0x11 — ALS_VIS_ADC_GAIN
ALS VIS ADC_MISC| 0x12 Reserved VIS _RANG Reserved (always set to 0)
(always set to 0) E
Reserved 0x13 Reserved (do not modify from default setting of 0x40)
Reserved 0x14- Reserved (do not modify from default setting of 0x00)
0x15
ALS_HYST 0x16 ALS Hysteresis
PS HYST 0x17 PS Hysteresis
PS_HISTORY 0x18 PS History Setting
ALS_HISTORY 0x19 ALS History Setting
52 Rev. 1.41 )
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Table 16. Parameter RAM Summary Table (Continued)

effect when a BUSADDR command is received.

Parameter Name | Offset| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | BitO
ADC_OFFSET Ox1A ADC Offset
Reserved 0x1B Reserved (do not modify from default setting of 0x00)
LED_REC 0x1C LED recovery time
ALS IR_AD- 0x1D — IR_ADC_REC Reserved (always set to 0)
C_COUNTER
ALS_IR_ADC_GAIN | Ox1E — ALS_IR_ADC_GAIN
ALS IR_ADC _MISC | Ox1F Reserved IR_RANGE Reserved (always set to 0)
(always set to 0)
12C @ 0x00
Bit 7 6 5 4 3 ‘ 2 1 0
Name 1°C Address[7:0]
Type RW
S8 = 0000 0000
Bit Name Function
7:0 12C Address[7:0] | Specifies a new 1°C Address for the device to respond to. The new address takes

CHLIST @ 0x01

Bit 7 6 5 4 3 2 1 0
Name EN_AUX | EN_ALS_IR | EN_ALS_VIS EN_PS3 | EN_PS2 | EN_PS1
Type RW RW

E1I{8 = 0000 0000
Bit Name Function
7 Reserved
6 EN_AUX |Enables Auxiliary Channel, data stored in AUX_DATA1[7:0] and AUX_DATAOQ[7:0].
5 EN_ALS IR |Enables ALS IR Channel, data stored in ALS_IR_DATAL[7:0] and ALS_IR_DATAOQ[7:0].
4 EN_ALS_VIS |Enables ALS Visible Channel, data stored in ALS_VIS_DATA1[7:0] and ALS_VIS_DA-
TAO[7:0].
3 Reserved
2 EN_PS3 Enables PS Channel 3, data stored in PS3_DATAL[7:0] and PS3_DATAO0[7:0].
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1

EN_PS2

Enables PS Channel 2, data stored in PS2_DATA1[7:0] and PS2_DATAOQ[7:0].

0

EN_PS1

Enables PS Channel 1, data stored in PS1_DATA1[7:0] and PS1_DATAOQ[7:0].

Note: For proper operation, CHLIST must be written with a non-zero value before forced measurements or autonomous

operation is requested.

PSLED12_SELECT @ 0x02

Bit 7 6 5 4 3 2 1 0
Name PS2_LED[2:0] PS1_LED[2:0]
Type RW RW

E{{8 = 0010 0001

Bit

Name

Function

7

Reserved

6:4

PS2_LED[2:0]

Specifies the LED pin driven during the PS2 Measurement. Note that any combina-
tion of irLEDs is possible.

000: NO LED DRIVE

xx1: LED1 Drive Enabled

x1x: LED2 Drive Enabled (Si1142 and Sil1143 only. Clear for Si1141)

1xx: LED3 Drive Enabled (Si1143 only. Clear for Si1141 and Sil1142)

Reserved

2:0

PS1_LED[2:0]

Specifies the LED pin driven during the PS1 Measurement. Note that any combina-
tion of irLEDSs is possible.

000: NO LED DRIVE

xx1: LED1 Drive Enabled

x1x: LED2 Drive Enabled (Si1142 and Si1143 only. Clear for Si1141)

1xx: LED3 Drive Enabled (Si1143 only. Clear for Si1141 and Si1142)

PSLED3_SELECT @ 0x03

Bit 7 6 5 4 3 2 1 0
Name PS3_LED[2:0]
Type RW

E{3{8 = 0000 0100
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Bit Name Function
7:3 Reserved
2:0 |PS3_LEDJ[2:0]| Specifies the LED pin driven during the PS3 Measurement. Note that any combination

of irLEDs is possible.

000: No LED drive.

xx1: LED1 drive enabled.

x1x: LED2 drive enabled (Si1142 and Sil1143 only. Clear for Si1141).
1xx: LED3 drive enabled (Si1143 only. Clear for Si1141 and Sil1142).

PS_ENCODING @ 0x05

Bit 7 6 5 4 3 2 1 0
Name PS3 ALIGN | PS2_ALIGN |PS1_ALIGN
Type RW R/W R/W
S8 = 0000 0000
Bit Name Function
7 Reserved
6 PS3_ALIGN |When set, the ADC reports the least significant 16 bits of the 17-bit ADC when performing
PS3 Measurement. Reports the 16 MSBs when cleared.
5 PS2_ALIGN |When set, the ADC reports the least significant 16 bits of the 17-bit ADC when performing
PS2 Measurement. Reports the 16 MSBs when cleared.
4 PS1_ALIGN |When set, the ADC reports the least significant 16 bits of the 17-bit ADC when performing
PS1 Measurement. Reports the 16 MSBs when cleared.
3:0 Reserved |Always setto 0.

ALS_ENCODING @ 0x06

Bit 7 6 5 4 3 2 1 0
Name ALS IR_ALIGN | ALS VIS_ALIGN
Type RW RW
£{& = 0000 0000
Bit Name Function
7:6 Reserved
5 ALS_IR_ALIGN |When set, the ADC reports the least significant 16 bits of the 17-bit ADC when
performing ALS VIS Measurement. Reports the 16 MSBs when cleared.
) Rev. 1.41 55
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4 ALS_VIS_ALIGN |When set, the ADC reports the least significant 16 bits of the 17-bit ADC when
performing ALS IR Measurement. Reports the 16 MSBs when cleared.
3.0 Reserved Always set to 0.

PS1_ADCMUX @ 0x07

Bit 7 6 5 4 3 2 1 0
Name PS1_ADCMUX][7:0]
Type RwW

S{{& = 0000 0011

Bit

Name

Function

7:0

PS1_ADCMUX[7:0]

Selects ADC Input for PS1 Measurement.

The following selections are valid when PS_ADC_MODE = 1 (default). This set-
ting is for normal Proximity Detection function.

0x03: Large IR Photodiode

0x00: Small IR Photodiode

In addition, the following selections are valid for PS_ADC_MODE = 0. With this
setting, irLED drives are disabled and the PS channels are no longer operating in
normal Proximity Detection function. The results have no reference and the refer-
ences needs to be measured in a separate measurement.

0x02: Visible Photodiode

A separate 'No Photodiode' measurement should be subtracted from this reading.
Note that the result is a negative value. The result should therefore be negated to
arrive at the Ambient Visible Light reading.

0x03: Large IR Photodiode

A separate “No Photodiode” measurement should be subtracted to arrive at
Ambient IR reading.

0x00: Small IR Photodiode

A separate “No Photodiode” measurement should be subtracted to arrive at
Ambient IR reading.

0x06: No Photodiode

This is typically used as reference for reading ambient IR or visible light.

0x25: GND voltage

This is typically used as the reference for electrical measurements.

0x65: Temperature

(Should be used only for relative temperature measurement. Absolute Tempera-
ture not guaranteed) A separate GND measurement should be subtracted from
this reading.

0x75: Vpp voltage

A separate GND measurement is needed to make the measurement meaningful.

56

Rev. 1.41

SILICON LABS




Si1141/42/43

PS2_ADCMUX @ 0x08

Bit 7 6 5 4 3 2 1 0
Name PS2_ADCMUX][7:0]
Type R/W

S{{& = 0000 0011

Bit Name Function

7:0 PS2_ADCMUX][7:0] |Selects input for PS2 measurement. See PS1_ADCMUX register description for
details.

PS3_ADCMUX @ 0x09

Bit 7 6 5 4 3 2 1 0
Name PS3_ADCMUX]7:0]
Type R/W

E{7{8 = 0000 0011

Bit Name Function

7:0 PS3 ADCMUX][7:0] | Selects input for PS3 measurement. See PS1_ADCMUX register description for
details.

PS_ADC_COUNTER @ 0x0A

Bit 7 6 5 4 3 2 1 0
Name PS_ADC_REC[2:0]
Type RW R/W R/W

S{{& = 0111 0000
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Bit

Name

Function

Reserved

6:4

PS_ADC_REC[2:0]

Recovery period the ADC takes before making a PS measurement.
000: 1 ADC Clock (50 ns times 2PS-APC_GAINy

001: 7 ADC Clock (350 ns times 2PS-ADC_GAIN)

010: 15 ADC Clock (750 ns times 2PS-APC_GAIN)

011: 31 ADC Clock (1.55 ps times 2PS-ADC_GAINy

100: 63 ADC Clock (3.15 ps times 2PS-ADC_GAIN)

101: 127 ADC Clock (6.35 ps times 2PS-ADC_GAIN

110: 255 ADC Clock (12.75 us times 2PS-ADC_GAIN

111: 511 ADC Clock (25.55 ps times 2PS-ADC_GAIN)

The recommended PS_ADC_REC value is the one’s complement of PS_AD-
C_GAIN.

3.0

Reserved

Always set to 0.

PS_ADC_GAIN @ 0x0B

Bit 7 5 4 3 2 1 0
Name PS_ADC_GAIN[2:0]
Type R/W R/W R/W

S{{& = 0000 0000

Bit Name Function
73 Reserved
2.0 PS_ADC_GAIN[2:0] |Increases the irLED pulse width and ADC integration time by a factor of

(2~ PS_ADC_GAIN) for all PS measurements.

Care must be taken when using this feature. At an extreme case, each of the
three PS measurements can be configured to drive three separate irLEDS,
each of which, are configured for 359 mA. The internal sequencer does not
protect the device from such an error. To prevent permanent damage to the
device, do not enter any value greater than 5 without consulting with Silicon
Labs.

For Example:

0x0: ADC Clock is divided by 1

0x4: ADC Clock is divided by 16

0x5: ADC Clock is divided by 32
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PS_ADC_MISC @ 0x0C

Bit 7 6 5 4 3 2 1 0
Name PS_RANGE PS_ADC_MODE
Type RW RW

S{{& = 0000 0100

Bit Name Function
7:6 Reserved
5 PS RANGE |When performing PS measurements, the ADC can be programmed to operate in
high sensitivity operation or high signal range. The high signal range is useful in
operation under direct sunlight.
0: Normal Signal Range
1: High Signal Range (Gain divided by 14.5)
4:3 Reserved
2 PS_ADC_MODE | PS Channels can either operate normally as PS channels, or it can be used to per-
form raw ADC measurements:
0: Raw ADC Measurement Mode
1: Normal Proximity Measurement Mode
1.0 Reserved

ALS_IR_ADCMUX @ OxOE

Bit 7 6 5 4 3 2 1 0
Name ALS_IR_ADCMUX
Type RwW

S{{& = 0000 0000

Bit

Name

Function

7:0

ALS_IR_ADCMUX

0x00: Small IR photodiode
0x03: Large IR photodiode

Selects ADC Input for ALS_IR Measurement.
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AUX_ADCMUX @ OxO0F

Bit 7 6 5 4 3 2 1 0

Name AUX_ADCMUX[7:0]

Type RW

S{7{& = 0110 0101

Bit Name Function

7:0 | AUX_ADCMUX[7:0]

Selects input for AUX Measurement. These measurements are referenced to
GND.

0x65: Temperature (Should be used only for relative temperature measurement.
Absolute Temperature not guaranteed)

0x75: Vpp voltage

ALS_VIS_ADC_COUNTER @ 0x10

Bit 7 6 5 4 3 2 1 0
Name VIS_ADC_RECI[2:0]
Type RW R/W R/W
£/{u{& = 0111 0000
Bit Name Function
7 Reserved
6:4 VIS_ADC_REC[2:0] |Recovery period the ADC takes before making a ALS-VIS measurement.
000: 1 ADC Clock (50 ns times 2ALS_VIS_ADC_GAINy
001: 7 ADC Clock (350 ns times 2ALS_VIS_ADC_GAIN)
010: 15 ADC Clock (750 ns times 2ALS_VIS_ADC_GAIN,
011: 31 ADC Clock (1.55 pis times 2ALS_VIS_ADC_GAINy
100: 63 ADC Clock (3.15 ps times 2ALS_VIS_ADC_GAINy
101: 127 ADC Clock (6.35 ps times 2ALS_VIS_ADC_GAIN)
110: 255 ADC Clock (12.75 ps times 2ALS_VIS_ADC_GAIN)
111: 511 ADC Clock (25.55 ps times 2ALS_VIS_ADC_GAINy
The recommended VIS ADC _REC value is the one's complement of
ALS_ VIS _ADC_GAIN.
3:0 Reserved Always set to 0.
Note: For A02 and earlier, this parameter also controls ALS-IR measurements.
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ALS_VIS_ADC_GAIN @ 0x11

Bit 7 6 5 4 3 2 1 0
Name ALS_VIS_ADC_GAIN[2:0]
Type RwW R/W RW

S1{& = 0000 0000
Bit Name Function

7:3 Reserved
2:0 ALS VIS _ADC_GAIN[2:0] | Increases the ADC integration time for ALS Visible measurements by a
factor of (2 » ALS_VIS_ADC_GAIN). This allows visible light measure-
ment under dark glass. The maximum gain is 128 (0x7).

For Example:

0x0: ADC Clock is divided by 1

0x4: ADC Clock is divided by 16

0x6: ADC Clock is divided by 64

Note: For A02 and earlier, this parameter also controls ALS-IR measurements.

ALS_VIS_ADC_MISC @ 0x12

Bit 7 6 5 4 3 2 1 0
Name VIS_RANGE
Type RW
S/I{& = 0000 0000
Bit Name Function
7:6 Reserved

5 VIS_RANGE | When performing ALS-VIS measurements, the ADC can be programmed to operate in
high sensitivity operation or high signal range.

The high signal range is useful in operation under direct sunlight.

0: Normal Signal Range

1: High Signal Range (Gain divided by 14.5)

4:0 Reserved

Note: For A02 and earlier, this parameter also controls ALS-IR measurements.
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ALS_HYST @ 0x16

Bit 7 6 5 4 3 2 1 0
Name ALS_HYST[7:0]
Type RW
S1{& = 0100 1000
Bit Name Function
7:0 | ALS_HYST][7:0] | ALS_HYST represents a hysteresis applied to the ALS_LOW_TH and ALS_HIGH_TH

thresholds. This is in an 8-bit compressed format, representing a 16-bit value. For
example:

0x48: 24 ADC Codes

Please refer to “AN498: Si114x Designer’s Guide”, Section 5.4 “Compression Con-
cept.”

PS_HYST @ 0x17

Bit 7 6 5 4 3 2 1 0
Name PS_HYST[7:0]
Type RW
SAIfE = 0100 1000
Bit Name Function
7:0 PS_HYSTI[7:0] | PS_HYST represents a hysteresis applied to the PS1_TH, PS2_TH and PS3_TH
thresholds. This is in an 8-bit compressed format, representing a 16-bit value. For
example: 0x48: 24 ADC Codes.
Please refer to “AN498: Si114x Designer’s Guide”, Section 5.4 “Compression Con-
cept.”
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PS_HISTORY @ 0x18

Bit 7 5 4 3 1 0
Name PS_HISTORY[7:0]
Type RwW

S{{& = 0000 0011

Bit

Name

Function

7:0

PS_HISTORY[7:0]

PS_HISTORY is a bit-field representing the number of consecutive samples
exceeding the threshold and hysteresis to change status.

For example:

0x03: 2 consecutive samples
0x07: 3 consecutive samples
OxFF: 8 consecutive samples

ALS_HISTORY @ 0x19

Bit 7 5 4 3 1 0
Name ALS_HISTORY][7:0]
Type RW

E{7{8 = 0000 0011

Bit

Name

Function

7:0

ALS_HISTORY[7:0]

For example:

0x03: Two consecutive samples
0x07: Three consecutive samples
OxFF: Eight consecutive samples

ALS_HISTORY is a bit-field representing the number of consecutive samples
exceeding the threshold and hysteresis to change status.

ADC_OFFSET @ 0x1A

Bit 7 5 4 3 1 0
Name ADC_OFFSETI[7:0]
Type RW
S1v{& = 1000 0000
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Bit

Name

Function

7:0

ADC_OFFSET[7:0]

ADC_OFFSET is an 8-bit compressed value representing a 16-bit value added to all
measurements. Since most measurements are relative measurements involving a
arithmetic subtraction and can result in a negative value. Since OxFFFF is treated as
an overrange indicator, the ADC_OFFSET is added so that the values reported in
the 12C register map are never confused with the OxFFFF overrange indicator.

For example:

0x60: Measurements have a 64-code offset

0x70: Measurements have a 128-code offset

0x80: Measurements have a 256-code offset

Please refer to “AN498: Sil14x Designer’s Guide”, Section 5.4 “Compression
Concept.”

LED_REC @ 0x1C

Bit 7 6 5 4 3 2 1 0
Name LED_REC[7:0]
Type RW
S1{8 = 0000 0000
Bit Name Function
7:0 LED_REC[7:0] |Reserved.
ALS_IR_ADC_COUNTER @ 0x1D
Bit 7 6 5 4 3 2 1 0
Name IR_ADC_REC[2:0]
Type RW
S1{& = 0111 0000
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Bit

Name

Function

Reserved

6:4

IR_ADC_REC[2:0]

Recovery period the ADC takes before making a ALS-IR measurement.
000: 1 ADC Clock (50 ns times 2ALS_IR_ADC_GAINy

001: 7 ADC Clock (350 ns times 2ALS_IR_ADC_GAIN)

010: 15 ADC Clock (750 ns times 2ALS_IR_ADC_GAIN)

011: 31 ADC Clock (1.55 ps times 2ALS_IR_ADC_GAINy

100: 63 ADC Clock (3.15 ps times 2ALS_IR_ADC_GAIN)

101: 127 ADC Clock (6.35 pis times 2ALS_IR_ADC_GAIN)

110: 255 ADC Clock (12.75 ps times 2ALS-IR_ADC_GAIN)

111: 511 ADC Clock (25.55 pis times 2ALS_IR_ADC_GAIN)

The recommended IR_ADC_REC value is the one's complement of
ALS_IR_ADC_GAIN.

3.0

Reserved

Always set to 0.

Note: This parameter available for sequencer revisions A03 or later.

ALS_IR_ADC_GAIN @ Ox1E

Bit 6 5 4 3 2 1 0
Name ALS_IR_ADC_GAIN[2:0]
Type R/W R/W R/W

S1{& = 0000 0000

Bit Name Function

73 Reserved

2.0 ALS_IR_ADC_GAIN[2:0] | Increases the ADC integration time for IR Ambient measurements by a fac-

tor of (2~ ALS_IR_ADC_GAIN). The maximum gain is 128 (0x7).
For Example:

0x0: ADC Clock is divided by 1

0x4: ADC Clock is divided by 16

0x6: ADC Clock is divided by 64

Note: This parameter available for sequencer revisions A03 or later.

ALS_IR_ADC_MISC @ Ox1F

Bit 6 5 4 3 2 1 0
Name IR_RANGE
Type RW
S{{& = 0000 0000
Rev. 1.41 65
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Bit Name Function
7.6 Reserved
5 IR_RANGE | When performing ALS-IR measurements, the ADC can be programmed to operate in

high sensitivity operation or high signal range.
The high signal range is useful in operation under direct sunlight.
0: Normal Signal Range
1: High Signal Range (Gain divided by 14.5)

4:0 Reserved | Write operations to this RAM parameter must preserve this bit-field value using
read-modify-write.

Note: This parameter is available for sequencer revisions A03 or later.
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5. S1EM5ER

DNC

[]

10
SDA ]| 1 9 | | LED1
scL| | 2 8 | | GND

B QFN-10 -

Voo | | 3 7 | ] LED3
INT[ | 4 5 6 | | LED2

]

DNC

Table 17. Pin Descriptions

Pin Name Type Description

1 SDA Bidirectional |12C Data.

2 SCL Input 12C Clock.

3 Vbp Power Power Supply.
Voltage source.

4 INT Bidirectional | Interrupt Output.
Open-drain interrupt output pin. Must be at logic level high during power-
up sequence to enable low power operation.

5 DNC Do Not Connect.
This pin is electrically connected to an internal Si1141/42/43 node. It
should remain unconnected.

6 | LED2/CVpp'| Output |LED2 Output/Connectto Vpp.t
Programmable constant current sink normally connected to an infrared
LED cathode. Connect directly to Vpp when not in use.

7 | LED3/CVpp?| Output | LED3 Output./Connect to Vpp.2
Programmable constant current sink normally connected to an infrared
LED cathode. If VLED < (Vpp + 0.5 V), a 47 kQ pull-up resistor from LED3
to Vpp is needed for proper operation. Connect directly to Vpp when not in
use.

8 GND Power Ground.
Reference voltage.

9 LED1 Output LED1 Output.
Programmable constant current sink normally connected to an infrared
LED cathode.

10 DNC Do Not Connect.
This pin is electrically connected to an internal Si1l141/42/43 node. It
should remain unconnected.

Notes:

1. Si1142 and Si1143 only. Must connect to Vpp in Si1141.
2. Si1143 only. Must connect to Vpp in Si1141 and Si1142.
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6. 1JIG{EF

Part Number Package LED Drivers AEC-Q100
Si1141-A11-GMR QFN-10 1 N
Si1142-A11-GMR QFN-10 2 N
Si1143-A11-GMR QFN-10 3 N
Si1141-A11-YMOR QFN-10 1 Y
Si1142-A11-YMOR QFN-10 2 Y
Si1143-A11-YMOR QFN-10 3 Y
Si1141-A10-GMR* QFN-10 1 N
Si1142-A10-GMR* QFN-10 2 N
Si1143-A10-GMR* QFN-10 3 N

*Note: Not recommended for new designs.
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Figure 15. QFN Package Diagram Dimensions

Table 18. Package Diagram Dimensions

L

Dimension Min Nom Max
A 0.55 0.65 0.75
b 0.20 0.25 0.30
D 2.00 BSC.
e 0.50 BSC.
E 2.00 BSC.
L 0.30 0.35 0.40
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
Notes:
1. All dimensions shown are in millimeters (mm).
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
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Dimension mm
C1 1.90
C2 1.90
E 0.50
X 0.30
Y 0.80
Notes:
General

1. All dimensions shown are in millimeters (mm).
2. This Land Pattern Design is based on the IPC-7351 guidelines.
3. All dimensions shown are at Maximum Material Condition (MMC). Least
Material Condition (LMC) is calculated based on a Fabrication Allowance of
0.05 mm.
Solder Mask Design
4. All metal pads are to be non-solder mask defined (NSMD). Clearance between
the solder mask and the metal pad is to be 60 mm minimum, all the way around
the pad.
Stencil Design
5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls
should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).
7. The ratio of stencil aperture to land pad size should be 1:1 for all pads.
Card Assembly
8. A No-Clean, Type-3 solder paste is recommended.
9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020D
specification for Small Body Components.
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