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il SDA, SCL Reference Voltage Terminal
And DVI Terminal is also asynchronous Reset
5 DVI 150k for internal registers.So that please setto 'L’

I_ ( at least 1us, DVI <= 0.4V ) after VcC is
supplied. BH1750FVI is pulled down by
150kOhm while DVI = "L".

I°C Slave-address Terminal
ADDR ='H" (ADDR = 0.7Vcc)
“1011100¢
ADDR ='L'" (ADDR = 0.3Vcc)
2 ADDR “0100011*
ADDR Terminal is designed as 3 state buffer for
internal test. So that please take care of VcC
and DVI supply procedure.Please see P6.

6 SCL I_ I’C bus Interface SCL Terminal

4 SDA I_ I°C bus Interface SDA Terminal




@ BH1 75088 4%+

3.3V
EEmmmm— ]
3.3V R1 R2
T S17K 347K
U2
1 6 SCL
VCC SCL i
/ / ~ ]
R4, 47K 2 | ADDR VI i . BH DVI on
) GND SDA )\
C2
l T BH1750FVI
I
100nF
GND

ADDREE Bl THIEEPE, 12CIE&BH1750 A HBHE 50100011, 7'h23
DVIEBIEIZFPGAE B, FPGAIRHI R4 E AR {E
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|I2C Master Device
FPGA/MCU/SOC

12C
Master

Core

Memory or Registers

« 12CEM I OEHRIER L
* EE%'ZCIu\gj%E/Jj:{/E/JIL
« BLEI2CRE R 53R

d > s sz ==

ScL o

MCU/SOC Controller M

SDA
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|2C Master Device
FPGA/MCU/SOC

p——————————— 12C

SCL

SDA

A

SCL

WY ERE
MCU/SO Controlle

v

SDA

C r

Memory or Registers

v

12C Slave Device

12C
Slave
Interfac
e

Logic
Circuit

ADC/Sensor/Other Interface
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FRAERET, (100 Kbit/s) . {KEEMET, (10 Kbit/s) , {EREP3R T4 2 F
THRES, XRFTUHEBE.

MmFH—RAYI2CAL T UME LT R (IFI0LLFKERHHEZ(E))
DERAERBE REHR (400 Kbit/s) . SRER (3.4 Mbit/s) .
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tho ; sTa —bl <+ > -4+

I°C SCL Clock Frequency facL — — 400 kHz
I°C Bus Free Time tBUF 13 — - us
I°C Hold Time { repeated ) START _

Condition tHDSTA 0.6 o HS
I°C Set up time for a Repeated .

START Condition tSUsTA 08 - bs
I°C Set up time for a Repeated STOFP .

Condition t8USTD 0.6 o HS
I°C Data Hold Time tHDDAT 0 — 0.9 s
I°C Data Setup Time tsupaT 100 — - ns
I°C ‘L’ Period of the SCL Clock tLow 1.3 — - us
I°C "H' Period of the SCL Clock tHIGH 06 — - us

XIFEERN
400KHz

RELERR
100KHz
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SDA

SCL

/ /E RS R Z £ 400KHZ AT ${E S clk 400khz
reg clk 400khz;

reg [Y9:0] cnt 400khz;
always@ (posedge clk or negedge rst n) begin
if('rst n) begin
cnt 400khz <= ; clk 400khz <= ;
end else if (cnt 400khz >= CNT NUM-1) begin
cnt 400khz <=
clk_400khz <= ~clk_400khz;
end else begin
cnt 400khz <= cnt 400khz + ;
end
end
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7,

2CH Fo] D REAERSBTT (B3l 7. 215, BN, ANE. BNE) |
EPRCEBEHRAXERTREBABNIFFAS, FANKIT—MREN, ¥
XEERBITMAINT, ERIRSHA B R LI2CREN F. EVEX
RIFEIRABBZIZLH MY, SRIZFREIRDREMIEIEER, AT
KEBITMENEBTYUEH, BRBETNMERERITY UG,

> BEIIRES
> RIXIRTS
> BEBUIRTS
> ZIERTS



Ej];F[I’fﬁ_IJ:/lj(,u CE)

START:begin //I2CIB{ERFHEE
if (cnt start >= 3'd5) cnt _start <= 1'b0; //SFSTARTH A FIRESHFTEFlent start
else cnt start <=
case(cnt start)

GSTART

cnt _start + 1'bl;

3'd0: begin sda
3'dl: begin sda
3'd2: begin sda
3'd3: begin sda
3'd4: begin scl
3'd5: begin scl
default: state <=
endcase

end

<= 1'bl;
<= 1'bl;
<= 1'b0;
<= 1'b0;
<= 1'b0;
<= 1'b0;

scl <= 1'bl; end //SCLFMSDAKI 5, 1%%4 Tus|d b

scl <= 1'bl; end //EHNEHI2.5us, BEEHNEH
end //SDAR{KEISCLIE, T%Tvrll.Ous[/,U:
end //clk 400khzB8AERA2.5us, FER®NEL

end //SCLi{E, R#F4.7usUE
state <= state back; end //HNEHA2.5us, WA EER

IDLE; //WREF.E, HAIDLEAERDRE

STOP:begin //I2CHEBEMFHMLERSTOP
if (cnt _stop >= 3'd5) cnt stop <= 1'b0; //XSTOPHMFIRESMITIEFcnt stop
else cnt stop <= cnt _stop + 1'b1;

case(cnt stop)
3'd0: begin sda
3'dl: begin sda
3'd2: begin scl
3'd3: begin scl
3'd4: begin sda
3'd5: begin sda
default: state <=

endcase

end

<= 1'b0;
<= 1'b0;
<= 1'bl;
<= 1'bl;
<= 1'bl;
<= 1'bl;

end //SDARK, HE&ESTOP

end //SDARK, HE&ESTOP

end //SCLIREJSDARIE4.0us

end //SCLIREJSDARIE4.0us

end //SDARIE

state <= state _back; end //5ESTOPIEE

IDLE; //MRE/FEE, #HAIDLEAE DA



STEP

WRITE :begin

if(cnt <= 3'd6) begin

end

end

S EIEIRASSEI

//12CIRBE A A SR EWRI TEFIAE N HIRT#R EACK

/I HBRERESLILHEERE, XEEGITEIRARE

if (cnt write >= 3'd3) begin cnt write <= 1'b0; cnt <= cnt + 1'bl; end

else begin cnt write <= cnt write + 1'D1;

else begin

if(cnt write >= 3'd7) begin cnt write <= 1'b0; cnt <= 1'b0; end //ENTE
else begin cnt write <= cnt write + 1'D1;

case(cnt write)

end

/ /R BI2CHIN R EidE

cnt <= cnt; end

cnt <= cnt; end

3'd0: begin scl <= 1'b0; sda <= data wr[/-cnt]; end //SCLIAK, SDA%yH
3'dl: begin scl <= 1'bl; end //SCLIiS, 1§¥4.0usplt

3'd2: begin scl <= 1'bl; end //clk_400khz’i/\ﬂﬁﬂ2 Sus, BEEWANEH
3'd3:  begin scl <= 1'b0; end //SCL¥EK, HE&ELIE leltﬁ’ﬁﬁ&

/ /3RS & B9 Y {5 S FF F o

3'd4: begin sda <= 1'bz; end //BWSDAZ, AEZERMEESHNNNES

3'd5: begin scl <= 1'bl; end //SCL¥ig, FR¥F4.0usld L

3'dé6: begin ack flag <= i2c sda; end //HEMEEMNIENES

3'd7: begin scl <= 1'b0;

if (ack flag)state <= state;

else state <= state back; end //SCLII{k, NRANEB/BIRE
default: state <= IDLE; //WNRBFXE, #HANIDLEBEMLIKE
endcase



’/

S TEINS LI

READ:begin //I2CIBIEH 7 AR EREADFIIR BIACKHIIR{E

if (cnt <= 3'd6) begin //HFEEZRELitMEE, XERFIEIRRE
if(cnt _read >= 3'd3) begin cnt read <= 1'b0; cnt <= cnt + 1'bl; end
else begin cnt read <= cnt read + 1'bl; cnt <= cnt; end

end else begin
if (cnt read >= 3'd7) begin cnt read <= 1'b0; cnt <= 1'b0; end //ENTEE
else begin cnt read <= cnt read + 1'bl; cnt <= cnt; end

end

case(cnt read)
/ /3R BB I2CHYR Fr iUt iR
3'd0: begin scl <= 1'b0; sda <= 1'bz; end //SCLHK, BESDAZ
3'dl: begin scl <= 1'bl; end //SCLiigE, {F#4.0usllt
3742 begin data r[7-cnt] <= i2c sda; end //BEENMIZEIR[EIAEIE
3'd3: begin scl <= 1'b0; end //SCL¥E, HEEEWT1bithEdE
/ /BB RIEMRAFS
3'd4: begin sda <= ack; end [/ RIFEWNES, BimEERNEEDE

3'd5:  begin scl <= 1'bl; end //SCLIE, 17#4.0ushl kb

3'd6: begin scl <= 1'bl; end //SCLiE, R¥F4.0usll

3'd7:  begin scl <= 1'b0; state <= state back; end //SCLH/E

default: state <= IDLE; //IRTEFXIE, HANIDLEBELDKRTE
endcase

end
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1) Recommended Timing chart1 for VCC and DVI supply.

Vce

DVI

_Reset Term ( more than 1us )

2) Timing chart2 for VCC and DVI supply.
( If DVI rises within 1ps after VCC supply )

Vce

>—>
Reset Term ( more than 1us )
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@®NMeasurement Procedure

Fower supply

Initial state is Power Down mode after

State 1s automatically changed to VCC and DVI supply.

Power Down mode.

_______________________ : Power Down  [€----------==-=------------5
L ;
v :
1
e » Power On PR S
: l

Measurement Command

. > .
=== One Time Measurement Continuous Measurement |

_____________ » State Transition by 1°C write-command.

»  Automatically State Transition



Instruction Opecode Comments

Power Down 0000_0000 No active state.

Power On 0000 0001 Waiting for measurement command.

Reset 0000_0111 Reset Data register value. Reset command is not acceptable in
Power Down mode.

Continuously H-Resolution Mode 0001_0opp | Start measurement at 1ix resolution.
Measurement Time is typically 120ms.

Continuously H-Resolution Mode2 | ~ 0001_0001 | Start measurement at 0.5lx resolution.
Measurement Time is typically 120ms.

Continuously L-Resolution Mode 0001_0011 | Sant measurement at 4ix resolution.
Measurement Time is typically 16ms.
Start measurement at 1Ix resolution.

One Time H-Resolution Mode 0010_0000 Measurement Time is typically 120ms.
It is automatically set to Power Down mode after measurement.
Start measurement at 0.5Ix resolution.

One Time H-Resolution Mode2 0010_0001 Measurement Time is typically 120ms.
It is automatically set to Power Down mode after measurement.
Start measurement at 4Ix resolution.

One Time L-Resolution Mode 0010_0011 Measurement Time is typically 16ms.

It is automatically set to Power Down mode after measurement.

Change Measurement time
( High bit )

01000_MT[7,8,5]

Change measurement time.
# Please refer "adjust measurement result for influence of optical window."

Change Masurement time
( Low bit )

011_MT[4,3,2,1,0]

Change measurement time.
% Please refer "adjust measurement result for influence of optical window."
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STEP

3 ) Write Format
BH1750FVI is not able to accept plural command without stop condition. Please insert SP every 1 Opecode.

ST Slave Address ILU" Ack Opecode Ack | SFP
MODE1L :begin //BXE#E
if (cnt model >= ) cnt model <= ; //SFSTARTH A FIRAHFTIEHlcnt start
else cnt model <= cnt model + ;

state back <= MODEL;
case (cnt model)
: begin state <= START; end //I2CEB{EAFHHISTART
begin data wr <= dev_addr<<l; state <= WRITE; end //I&&Hil
begin data wr <= cmd data; state <= WRITE; end //Z{rasibil

begin state <= STOP; end //12CIBER P RgSTOP
: begin state <= MAIN; end / /IR [EIMAIN
default: state <= IDLE; //MREF%ZE, HANIDLEEELLRE

endcase
end
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4 ) Read Format

R High Byte ['1 58
ST Slave Address 1 | Ack 15 s 2% b 21 2 o8 Ack
o o8 éﬁow Bwey DL 91 of Ack | SP
from Master to Slave from Slave to Master

MODE2 :begin //WRIEEME
if (cnt mode2 >= ) cnt mode2 <= ; //IFSTARTHH)FIRASHFTIEHcnt start
else cnt mode2 <= cnt modeZ + ;
state back <= MODEZ;
case (cnt modeZ2)
:  begin state <= START; end //I2CEB{=RfFHAYSTART

begin data wr <= (dev_addr<<l) | ; state <= WRITE; end / /& HLE
begin ack <= ACK; state <= READ; end / /EBFRREUR

begin dat h <= data r; end
begin ack <= NACK; state <= READ; end //iEZ7Fe%R
begin dat 1 <= data r; end

begin state <= STOP; end //12CIB 5 FFHAySTOP
: begin state <= MAIN; end / /1R [EIMAIN
default: state <= IDLE; //IRTEFXRIE, #HANIDLEEELDRE

endcase
end
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ex1) Continuously H-resolution mode (ADDR ="L")

from Master to Slave

@ Send "Continuously H-resolution mode " instruction

from Slave to Master

ST 0100011 0 Ack 00010000 Ack SP
2 Wait to complete 1st H-resolution mode measurement.( max. 180ms. )
@ Read measurement result.
ST 0100011 1 Ack High Byte [ 15:8 ] Ack
Low Byte [ 7:0 ] Ack | SP

How to calculate when the data High Byte is "10000011" and Low Byte is "10010000"
(2" +2742%+ 274+ 2%) /1.2 = 28067 [Ix]
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STEP

MAIN:begin
if(cnt main >= 4'd8) cnt main <= 4'd3; / /B e HES BEINE AR
else cnt main <= cnt main + 1'bl;
case(cnt main)

4'd0: bh dvi <= 1'bl; //DVIgH S

4'dl: begin dev addr <= 7'h23; cmd data <= 8'h00; state <= MODEl; end //POWER OFF
4'd2: begin dev addr <= 7'h23; cmd data <= 8'h0l; state <= MODEl; end //POWER ON
47d3: begin dev addr <= 7'h23; cmd data <= 8'hl0; state <= MODEl; end //l&

4'd4: begin num delay <= 24'd72000; state <= DELAY; end //180ms FERTF

4'd5: begin dev addr <= 7'h23; state <= MODE2; end / /T E O EIR1E

4'd6:  begin als code <= {dat h,dat 1}; end / /IR S EIR

4'd7: als pulse <= 1'bl;

4'd8: als pulse <= 1'b0;

default: state <= IDLE; //WRTEFXIE, #HAIDLEEEALRZES
endcase

end



N 51 2KAEANE

STEP

reg [19:0] als datal;
[/ ICREIRRIBIZE BRINL. 2 EEINS, RIERRIL6
always @ (posedge als pulse or negedge rst n)
if('rst n) als datal <= 1'b0;
else als datal <= als code * 4'd5;

wire [25:0] remain;

wire [19:0] als dataZz;

lpm div u2 //15“%@7\2_5%%199, ifﬂﬁfﬁuﬁz—z%ﬁ
(

.numer (als datal , /D f
.denom (4'd6 , / /B

)

)
.quotient (als data2 ), //®
.remain (remain )  //EE

) ;



wire [19:0] als data3;
bin to bcd u3

(

.rst n

.bin code

)/

.bcd code

BCD%4 Y R B

(rst n ), //RGEN, KEX
/| BB H#FTBCDEE LAY — i HI £

(als _dataz2[15:01),

(als_data3 ) //HAB/EHIBCDALAVEHEH 1

wire [19:0] als data4;
:16] = als data3[19:16]7

assign
assign
assign
assign
assign

als data4d[19
als data4d[15

als data4d[l1:
als data4d[ 7/:
als datadl[ 3:

dot array driver u4

(
.clk

.rst n
.data
.row
.col

);

:12] = als data3[19:12]7
8] = als data3[19: 812
4] = als data3[19: 412

0] = als data3[ 3:

(clk
(rst n
(als _data4
(row

(col

~

~

~

N N N N
~

01

als data3[19:16]:
als data3[15:12]:

als data3[11:
als data3[ 7:
//

8]:
47 :

4'ha;
4'ha;
4'ha;
4'ha;

/ /BN AORE TR
/ /BN AORE TR
/ /BN AORE TR
/ /BN AORE TR
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