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Register Register address|Power-on RESET state|R/W
__ﬂ

Status

Interrupt status — — — — — — — INTS 0x00 0x00 R
Interrupt enable — — — — — — — INTE Ox01 0x00 R/W
Configuration

Configuration CONT MANUAL — — CDR TIM[2:0] 0x02 0x03 R/W
LUX reading

LUX high byte E3 E2 El EO M7 M6 M5 M4 0x03 0x00 R
LUX low byte — — — — M3 M2 M1 MO 0Ox04 0x00 R
Threshold set

Upper threshold high byte UE3  UE2 UE1 UEO UM7 UM6 UM5 UM4 0x05 OxFF R/W
Lower threshold high byte LE3  LE2 LE1 LEO LM7 LM6 LM5 LM4 0x06 0x00 R/W
Threshold timer T7 T6 5 T4 T3 T2 T1 TO 0x07 OxFF R/W

T)xy b3 BLIRZIE, Configuration, Interrupt Enable. 3 & U Threshold Timer TY,
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1—H—DIFEAEDT T r— 3 TlE. Configuration LI A% (77 KL R0x02)DINT—7 v T&
E. CONT=0&EMANUAL=0T+92TY, TNESDHREICKDT. MAX9635lF. ZUDBBEADLANIVICEDWTRERHEMIC
TyvTEITBRESIHEYET,

EAREREEBNICT Bcddh. YRZ2—FHEbbEI,/ /037 bO—ZE&FICInterrupt Enable LY X2 (77 KL A0x01)Ic1%E
EAHET,

RITIRAZ—I&. Threshold TimerL I X2 (7 KL AOXONISEYHBIERAZEFAHFE T, BE. COREMEIITEINERA, <
DALY 3V NEEREFALDICIE. 2D20OKELGEHLGHVET, 1DBIE. TOLIYRZICLOUNDEEEE AL E
T, —BERIE—BNEREAKEOELICKZBN G EMIET 2T EATEEXY, —BOBHADZE(IZ. I—HF—DHIRY P
KBOBBDRIC, ZOXHNHE T —EEYZEEFICELET, 228, TA AT LA DBEZ TS CTERMIGESES T
EILEST BELEA— YA 227 2—RAD7 IV3) ALICHEORBEIFLESTETEELT, TOFELT. iPad™EERR%
EDENAWT TV r—2avhdIET, TOKSGHTIE. EHNICEBALNRET 2 TEDK S GREVERTEART 5L E
IET 4 AT LA DAZEQRBICEFTZDIEHFELLBY FHA.

Threshold LY XA 2 DE&E

BEOEMERF, 21— —I(&. Upper Threshold L X2 (77 K L A0x05) & Lower Threshold LY A2 (77 KL A0x06) &4k L 70O
TJSLLEY, BiAdHE. TNEDLIRRICK>TRESNETV 14V FOLANIWEREBEADBACEFICNIATAET (LR
ZOX00DINTSEY bHLICEY FEN, 7V 74 7O—INT\—=Foz7EVHO—ICTIVET END), TDEAH

l&. Threshold TimerL Y A 2(7 RLAOXONICK D THRETNIEEL Y ERKEZET,

Threshold LY A2 DEEETOYT T LT Bfcéd. IRZ—IERHNICT—4 LT A ZLUX High Byte (77 F L A0x03) &LUX Low
Byte (77 FLRAOx04) 'S5V AAV Y b HEHFH LT, BEDEMEY —%#RHELE T, XICIRXZ—IE. Upper Threshold Lo
A% &Lower Threshold LV A2 D@EIEHAD >V FERELET,

NS4 MEIEDT )V TY) XL

ABDBIE, HHEMICBEZETZRLCEVET, TNRABDENEDAREETZRLELEBDEE>IKALTY, TDfesdh. 1N\v 7
A4 FDOBELEE. BRIENDOLANIVCHEBHICISETZE2ICT7OTILENET, DF VY. BELNIVTORT Y FidHh <
BYEITH. AZVRIEATINY 754 FOBERHETVEILLEEA, BEMICI. KA FTOtYyHH TORBKLANIV
DERICEDVWTIAVISAMNEBZRETSLE. SEGEGLEYT VI ALZENTRETE I LIRVET,

BA% & ZHIEHT BcdD—REET7IVLIY X LG, FIHOSHIEDDAL Yy Y 3V FEHFATVWET, FEALEDBE. REH
S ADEE LA GRORDY 1 XK 2 TRIHADRD L. etV — I EABBRIFND5%~10% LMRHTELLBZY T,
ALYy 23l RLNIVERET B EEICE. ZDXDBVEERICANBUENHYET,

UTDORIE. Ny IS4 FMBESXULAIETRDAL Yy 3L FO—HITT, ALY 3IVEDIVIREAL Yy 3ILRDAD
v MEEHT B, BISHRDIVY AEREEZ0.045TEIBEITTT,

lllumination |24l Backlight External Lux, Lower |External Lux, Upper |Lower Threshold (Upper Threshold
Zone VA1) Strength (%) RIGES el N{3%) Threshold (typ) (10% Glass) (10% Glass)
<0 <0 > 1

Dark 4 25 > 10

Dim 20 45 <10 > 50 <1 >

Home 100 65 <50 > 200 <5 > 20

Office 400 85 < 200 > 1000 <20 > 100
Sunlight > 2000 100 < 1000 > Maximum <100 > Maximum

2/7



100 —_—
75
£
[
E i
g _
-3
50
B el
F 20 200 2000
EXTERNAL LLIX
NERDEERRAZMG L EBITN\Y 751 MEEEZETE
EiAF DKL

UFOREIG. RAZ—DIA7037 FA—-JIcL>TRETNcT7O0—F v — FOBRENGHAZRLTVET,

START

'

Complete Register
Prasets

Read MAXIG3S Ambient Lux
Set Appropriate Backlight Sirength

!

Wiite to Upper Lux Threshold,
Lower Lux Threshold Registers

il

Work on Tasks!
Sleep Unfil Awakanad
by Hardwars
INTERRUPT

Check Other Slaves
on 197G Bus

Read INTS Bitto
Check if MAXGS635 Caused
INTERRUPT

Yes
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ZIWAVZXLDAL Y3V FLRNIVERBORIE : Ao bILo R

WO RELVEHT Y P TT7IVIY ALEZRETEZHHDEHTY, T5T3TETREVNEADHERFERT IZRELEL, 1
703 FO—>08EMGEE/NMNIRO— FHRIEETT,

2N1EE) ~ 1R¥L
BRIEAXHIVF S = 8XE3 + 4XE2 + 2xE1 + EO
{REX = 128xM7 + 64xM6 + 32xM5 + 16xM4 + 8xM3 + 4xM2 + 2xM1 + MO
2M(3EH) x IREX
LRIRL Y2 aIbFAT Y b 1881 = 8XE3 + 4xE2 + 2xE1 + EO
{REX = 128xM7 + 64xM6 + 32xM5 + 16xM4 + 15
20 (E8) x IRE
TRIAL Y>3l AT b+ 388k = 8XE3 + 4xE2 + 2xE1 + EO
{REX = 128xM7 + 64xM6 + 32xM5 + 16xM4

EDRHIPSFAEDAL Y 3)b FEfEATNIE. ZEBIAY -2 ORLO— FORRE LTERAYT SThresholdL I A2 DINA k=5t
BI2TENTEET, INSDALY Y3V IR, ERXTHELLRIENAA VY P EBRICHERENE T,

Lower Upper Desired Desired Lower Upper Actual Actual
Zone Threshold, |Threshold, [Lower Upper Threshold Threshold [Ee\i:=is Upper
10% Glass |10% Glass |Threshold |Threshold JRECIFCIEMEELIES G Threshold |Threshold |[Threshold|Threshold
(Lux) (Lux) Counts Counts Byte Byte Counts Counts
0000 0000
Dark <0 >1 0 22 0000 0001 0 31 <0 > 1.395
. 0000 0000
Dim <1 >5 22 111 0001 0110 16 111 <0.72 > 4,995
0000 0010
Home <5 > 20 111 556 0110 1001 96 636 <4.32 > 28.62
' 0010 0100
Office <20 > 100 556 2222 1001 1000 576 2288 <2592 > 102.96
Sunlight < 100 > Maximum 2222 4177920 (1)(1)88 ﬁi(l) 2048 4177920 < 92.16 > 188006

BEONBETITH. KOBELANIVA, EELEBRY -V ORAIEH GEWEE. I\ 754 FDOLANIVHERICEET 58]
REMLHDY . I —ZXRICTEEZNDHYET., TDfcéh, HBBBEYV—-VDLEAIRAL Yy 3V FERDELDERAY —>
DFRRALY Y 3V FEDBITNEBA—N=F v TI=UHBRIFSNTVET, THITE>TEARGERT UV ZADESN, K
DINEBEECHT BV —IVLRELTDREZRLET, TOF—N—F Y TRUEISCTESITHIRT BT EHTEEXT,

CZICRE L7 AL, 1Ny 754 MEEFIEDLDDERERRREICOVWTO—MRNGEHA RSA VIGBEEEA, NV Y
4 MRIEOFEMDESICE ST, ZLDOTETELT IV ALHERIN, AHEEINLHADEEREZLY F1—HY—Ic5EXT
WET,

CRUI— FDOEREY>TIV

// begin definition of slave device address

#define MAX9635 WR_ADDR 0x96
#define MAX9635 RD ADDR 0x97
// begin definition of slave register addresses for MAX9635
#define INT_STATUS 0x00
#define INT_ENABLE 0x01
#define CONFIG_REG 0x02
#define HIGH BYTE 0x03
#define LOW BYTE 0x04
#define THRESH_HIGH 0x05
#define THRESH_ LOW 0x06
#define THRESH_TIMER 0x07

// end definition of slave addresses for MAX9635

// define some lookup tables for the upper and lower thresholds as well as the
// brightness. All tables values are taken from text of application notes
#define NUM_REGIONS

uint8 upperThresholds[NUM_ REGIONS] {0x01, 0x06, 0x29, 0x48, OXEF};
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uint8 lowerThresholds[NUM REGIONS] = fOXOO, 0x01, 0Ox06, 0x29, 0x48};

uint8 backlightBrightness[NUM_REGIONS

Jx*
Function:
Arguments:
Returns:
Description:

**/

= {0x40, Ox73, OxA6, OxD9, OxFF};

SetPWMDutyCycle
uint8 dc - desired duty cycle
none

sets the duty cycle of a 8-bit PWM, assuming that in this
architecture, 0x00 = 0% duty cycle Ox7F = 50% and OxFF = 100%

extern void SetPWMDutyCycle(uint8 dc);
extern void SetupMicro(void);

extern void ldle(void);

extern uint8 12C _WriteByte(uint8 slaveAddr,

extern uint8 12C_ReadByte(uint8 slaveAddr,

/**
Function:
Arguments:
Returns:
Description:
**/
/**
Function:
Arguments:
Returns:
Description:
**/
/**
Function:
Arguments:
Returns:
Description:
**/

12C_WriteByte

uint8 slaveAddr - address of the slave device )
uint8 regAddr - destination register in slave device
uint8 data - data to write to the register

ACK bit

performs necessary functions to send one byte of data to a
specified register in a specific device on the 12C bus

uint8 regAddr, uint8 data);

12C_ReadByte

uint8 slaveAddr - address of the slave device )
uint8 regAddr - destination register in slave device
uint8 *data - pointer data to read from the register

ACK bit

performs necessary functions to get one byte of data from a
specified register in a specific device on the 12C bus

uint8 regAddr, uint8* data);

findNewThresholdsAndBrightness

uint8 luxCounts - light counts High Byte
uint8 *highThresh - pointer to memory storing upper threshold byte
uint8 *lowThresh - pointer to memory storing lower threshold byte

none

Based on what the lux reading was (in counts), this routine
determines the current operatin% illumination zone. The zones
are defined by upper and lower bounds in a lookup table. After
knowing the operating zone, this function may set new interruPt
thresholds and a backlight brightness. Since the interrupt only
fires when the lux reading is outside the defined region, these
threshold and brightness settings are not overwritten with the
same data repeatedly.

void FindNewThresholdsAndBrightness(uint8 luxCounts, uint8 *highThresh,

void main() {

uint8 *lowThresh);

uint8 *highThresholdByte; // upper and lower threshold bytes
uint8 *lowThresholdByte;
uint8 *timerByte;
uint8 max9635Iinterrupt = 0; // status of MAX9635 interrupt register
uint8 luxCounts; // computed as shown below
SetuEMicro(); // some subroutine which initializes this CPU
*highByte = 0;
*lowByte = O;
*highThresholdByte = OXxEF; // upper threshold counts
// initially = POR setting (maximum possible = OxEF)
*lowThresholdByte = 0x00; // lower threshold counts
// initially POR settin% (minimum ?ossible = 0x00)
*timerByte = 0x14; // initial timer delay for thresholds:
// 0x14 * 100ms = 2 seconds

//

initialize MAX9635 threshold and timer registers

12C_WriteByte(MAX9635_WR_ADDR, THRESH_HIGH, *highThresholdByte);
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12C_ WriteByte(MAX9635 WR_ADDR, THRESH TIMER, *timerByte);
12C_WriteByte(MAX9635 WR_ADDR, INT_ENABLE, 0x01);// enable sensor interrupts

while() {

// do other tasks until an interrupt fires
// assume that this function waits for the status of a GPIO-type pin to
// change states
while (! GPI10_StatusChanged() ) {
// some idling subroutine, shown with polling a port for
// simplicity - but alternate interrupt-based routines are more
// efficient
Idle():
} 7/ loop until an interrupt occurs

12C WriteByteiMAX9635 WR_ADDR, THRESH LOW, *lowThresholdByte);

// ok... an interrupt fired! was it from the MAX9635?
12C_ReadByte(MAX9635 RD_ADDR, INT_STATUS, max9635Interrupt);

/**
**/

it (max9635Interrupt) { )
// get the current lux reading from the MAX9635
12C_ReadByte(MAX9635 RD_ADDR, HIGH BYTE, luxCounts);
findNewThresholdsAndBrightness(luxCounts, highThresholdByte,
lowThresholdByte);

Place code to check other devices here, if desired

// write to the threshold and timer registers with new data
12C_WriteByte(MAX9635 WR_ADDR, THRESH_HIGH, *highThresholdByte);
12C_WriteByte(MAX9635 WR_ADDR, THRESH_LOW, *lowThresholdByte);

max9635Interrupt = O; // interrupt serviced, clear the bits
} 7/ only executes if the MAX9635"s interrupt fired

// perform other tasks which are only done after change of a GPIO pin
} 7/ loop forever

} // main routine
void findNewThresholdsAndBrightness(uint8 luxCounts, uint8 *highThresh, uint8 *lowThresh) {
uint8 1i;

for (i=0; i1 < NUM_REGIONS; ++i) {
if ((luxCounts >= lowerThresholds[i]) && (luxCounts <= upperThresholds[i])){
*highThresh = upperThresholds[i];
*lowThresh = lowerThresholds[i];
// PWM duty cycle sets the brightness of the backlight
SetPWMDutyCycle(backlightBrightness[i]);
return; // found the region -- no point in continuing the loop
} 7/ found the right region
} 7/ check where the lux reading lies in terms of threshold regions

} 7/ TindNewThresholdsAndBrightness
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