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DESCRIPTION 

The IS31FL3747 is a general purpose 12 × n 
(n=1~12) LED Matrix programmed via 12MHz SPI or 
30MHz VSB compatible interface. Each LED can be 
dimmed individually with 8-bit PWM or 12-bit PWM 
data and 8-bit DC scaling data which allowing 256 
steps or 4096 steps of linear PWM dimming and 256 
steps of DC current adjustable level. 

Additionally, each LED open and short state can be 
detected, IS31FL3747 store the open or short 
information in Open-Short Registers. The Open-Short 
Registers allowing MCU to read out via VSB or SPI 
interface, inform MCU whether there are LEDs open 
or short and the locations of open or short LEDs. 

The IS31FL3747 operates from 2.7V to 5.5V and 
features a very low shutdown and operational current. 

IS31FL3747 is available in WLCSP-36 package. It 
operates from 2.7V to 5.5V over the temperature 
range of -40°C to +125°C. 

 
FEATURES 

• Supply voltage range: 2.7V to 5.5V 
• Support 12 × n (n=1~12) LED matrix 

configurations 
• Dual IS31FL3747 cascade connection support 

24 × n (n=1~24) LED matrix configurations. 
• Individual 12-bit, 8-bit and 8+4-bit PWM control 

steps 
• Individual 8-bit DC current steps 
• Global 8-bit current setting 
• Maximum 32MHz with spread spectrum (SSP). 
• 12MHz SPI or 30MHz VSB 
• State lookup registers 
• Individual open and short detect function 
• 180-degree phase delay operation to reduce 

power noise 
• De-Ghost 
• ±7.5% (Max.) at 47.8mA channel to channel 

matching 
• ±4% (Max.) at 47.8mA device to device accuracy 
• WLCSP-36 

QUICK START 

 
Figure 1: Photo of IS31FL3747 Evaluation Board 

 
RECOMMENDED EQUIPMENT 

• 5.0V, 2A power supply 

 
ABSOLUTE MAXIMUM RATINGS 

• ≤ 5.5V power supply 
Caution: Do not exceed the conditions listed above, 
otherwise the board will be damaged. 

 

 
 
ORDERING INFORMATION 

Part No. Temperature Range Package 

IS31FL3747-CLS4-EB -40°C to +125°C (Industrial) WLCSP-36, Lead-free 
Table 1: Ordering Information 

For pricing, delivery, and ordering information, please contacts Lumissil’s analog marketing team at 
analog@Lumissil.com or (408) 969-6600. 
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PROCEDURE 

The IS31FL3747 evaluation board is fully assembled 
and tested. Follow the steps listed below to verify 
board operation. 

 

Figure 2: JP1/JP8/JP6/JP7/JP9 Pin Cconfiguration 

Caution: Do not turn on the power supply until all connections 
are completed. 

1) Short JP1 (Open=Ext control). 
2) Short SLE to PVCC in JP8(select SPI interface). 
3) In JP6, short PIN 1 to 2, 3 to 4, 5 to 6, 7 to 8, 9 to 

10, 11 to 12. (Connect Chip0&Chip1 SPI to 
MCU). 

4) In JP9, short PIN 7 to 8, 9 to 10, 11 to 12 
(Connect Chip0&Chip1 AVCC/SDB to PVCC). 

5) Turn on the power supply/Plug in the Micro USB  
Pay attention to the supply current. If the current 
exceeds 1.5A, please check for circuit fault. 
 
 
 
 
 

EVALUATION BOARD OPERATION 

The IS31FL3747 evaluation board has three 
animation displays modes. Press K1 to switch 
configurations. 

1) Blue Mode 24×24 (Half Brightness) 
2) Blue Mode 12×24 (Full Brightness) 
3) Water lamp Mode 
4) Countdown Mode 
5) Dolphin animation Mode 
Note: IS31FL3747 solely controls the FxLED function on the 
evaluation board. 

 
SOFTWARE SUPPORT 

JP8 default setting is closed (jumper on). If it is open 
(no jumper), the on-board MCU will configure its own 
SPI and SDB pins to High Impedance status so an 
external source can driver the SPI/SDB signals to 
control the IS31FL3747 LED driver.  

GND
MOSI

CS1

MISO
VCCSCK

CS2

 
Figure 3: Photo of Arduino UNO connected to Evaluation Board 
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The steps listed below are an example using the 
Arduino for external control. 

The Arduino hardware consists of an Atmel 
microcontroller with a bootloader allowing quick 
firmware updates. First download the latest Arduino 
Integrated Development Environment IDE (1.6.12 or 
greater) from www.arduino.cc/en/Main/Software. Also 
download the Wire.h library from 
www.arduino.cc/en/reference/wire and verify that 
pgmspace.h is in the directory …program 
Files(x86)/Arduino/hardware/tools/avr/avr/include/avr
/. Then download the latest IS31FL3747 test firmware 
(sketch) from the Lumissil website 
http://www.lumissil.com/products/led-driver/fxled. 

1) Perform the following steps on the IS31FL3747 
evaluation board 
a) Short JP1 (Open=Ext control). 
b) Short SLE to PVCC in JP8(select SPI 

interface). 
c) In JP9, short PIN 7 to 8, 9 to 10, 11 to 12 

(Connect Chip0&Chip1 AVCC/SDB to 
PVCC). 

d) In JP6, short PIN 9 to 10, 11 to 12 (Connect 
Chip0&Chip1 MISO and MOSI). 

2) Connect the 7 pins from Arduino board to 
IS31FL3747 EVB: 
a) Arduino 5V pin to IS31FL3747 EVB VCC. 
b) Arduino GND to IS31FL3747 EVB GND. 
c) Arduino SCK (13) to IS31FL3747 EVB 

SCLK/SCK. 
d) Arduino MISO (12) to IS31FL3747 EVB 

DO/MISO1. 
e) Arduino MOSI (11) to IS31FL3747 EVB 

DI/MOSI1. 
f) Arduino Pin 10 to IS31FL3747 EVB 

MCS/CS1. 
g) Arduino Pin 9 to IS31FL3747 EVB 

MCS/CS2. 
3) Use the test code in appendix Ⅰ or download 

the test firmware (sketch) from the Lumissil 
website, a .txt file and copy the code to Arduino 
IDE, compile and upload to Arduino. 

Please refer to the datasheet to get more information about 
IS31FL3747. 
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Figure 4: IS31FL3747 Application Schematic 

 

LED265

LED241

LED217

LED193

LED169

LED145

LED121

LED97

LED73

LED49

LED25

LED1

1 2
3 4
5 6
7 8
9 10
11 12

JP3

1 2
3 4
5 6
7 8
9 10
11 12

JP1

SINK101SINK102
SINK103SINK104
SINK105SINK106
SINK107SINK108
SINK109SINK110
SINK111SINK112

1 2
3 4
5 6
7 8
9 10
11 12

JP4

1 2
3 4
5 6
7 8
9 10
11 12

JP2

SW101 SW102
SW103 SW104
SW105 SW106
SW107 SW108
SW109 SW110
SW111 SW112

SINK201 SINK202
SINK203 SINK204
SINK205 SINK206
SINK207 SINK208
SINK209 SINK210
SINK211 SINK212

SW201 SW202
SW203 SW204
SW205 SW206
SW207 SW208
SW209 SW210
SW211 SW212

LED266

LED242

LED218

LED194

LED170

LED146

LED122

LED98

LED74

LED50

LED26

LED2

LED267

LED243

LED219

LED195

LED171

LED147

LED123

LED99

LED75

LED51

LED27

LED3

LED268

LED244

LED220

LED196

LED172

LED148

LED124

LED100

LED76

LED52

LED28

LED4

LED269

LED245

LED221

LED197

LED173

LED149

LED125

LED101

LED77

LED53

LED29

LED5

LED270

LED246

LED222

LED198

LED174

LED150

LED126

LED102

LED78

LED54

LED30

LED6

LED271

LED247

LED223

LED199

LED175

LED151

LED127

LED103

LED79

LED55

LED31

LED7

LED272

LED248

LED224

LED200

LED176

LED152

LED128

LED104

LED80

LED56

LED32

LED8

LED273

LED249

LED225

LED201

LED177

LED153

LED129

LED105

LED81

LED57

LED33

LED9

LED274

LED250

LED226

LED202

LED178

LED154

LED130

LED106

LED82

LED58

LED34

LED10

LED275

LED251

LED227

LED203

LED179

LED155

LED131

LED107

LED83

LED59

LED35

LED11

LED276

LED252

LED228

LED204

LED180

LED156

LED132

LED108

LED84

LED60

LED36

LED12

SW101

LED277

LED253

LED229

LED205

LED181

LED157

LED133

LED109

LED85

LED61

LED37

LED13

LED278

LED254

LED230

LED206

LED182

LED158

LED134

LED110

LED86

LED62

LED38

LED14

LED279

LED255

LED231

LED207

LED183

LED159

LED135

LED111

LED87

LED63

LED39

LED15

LED280

LED256

LED232

LED208

LED184

LED160

LED136

LED112

LED88

LED64

LED40

LED16

LED281

LED257

LED233

LED209

LED185

LED161

LED137

LED113

LED89

LED65

LED41

LED17

LED282

LED258

LED234

LED210

LED186

LED162

LED138

LED114

LED90

LED66

LED42

LED18

LED283

LED259

LED235

LED211

LED187

LED163

LED139

LED115

LED91

LED67

LED43

LED19

LED284

LED260

LED236

LED212

LED188

LED164

LED140

LED116

LED92

LED68

LED44

LED20

LED285

LED261

LED237

LED213

LED189

LED165

LED141

LED117

LED93

LED69

LED45

LED21

LED286

LED262

LED238

LED214

LED190

LED166

LED142

LED118

LED94

LED70

LED46

LED22

LED287

LED263

LED239

LED215

LED191

LED167

LED143

LED119

LED95

LED71

LED47

LED23

LED288

LED264

LED240

LED216

LED192

LED168

LED144

LED120

LED96

LED72

LED48

LED24

LED553

LED529

LED505

LED481

LED457

LED433

LED409

LED385

LED361

LED337

LED313

LED289

LED554

LED530

LED506

LED482

LED458

LED434

LED410

LED386

LED362

LED338

LED314

LED290

LED555

LED531

LED507

LED483

LED459

LED435

LED411

LED387

LED363

LED339

LED315

LED291

LED556

LED532

LED508

LED484

LED460

LED436

LED412

LED388

LED364

LED340

LED316

LED292

LED557

LED533

LED509

LED485

LED461

LED437

LED413

LED389

LED365

LED341

LED317

LED293

LED558

LED534

LED510

LED486

LED462

LED438

LED414

LED390

LED366

LED342

LED318

LED294

LED559

LED535

LED511

LED487

LED463

LED439

LED415

LED391

LED367

LED343

LED319

LED295

LED560

LED536

LED512

LED488

LED464

LED440

LED416

LED392

LED368

LED344

LED320

LED296

LED561

LED537

LED513

LED489

LED465

LED441

LED417

LED393

LED369

LED345

LED321

LED297

LED562

LED538

LED514

LED490

LED466

LED442

LED418

LED394

LED370

LED346

LED322

LED298

LED563

LED539

LED515

LED491

LED467

LED443

LED419

LED395

LED371

LED347

LED323

LED299

LED564

LED540

LED516

LED492

LED468

LED444

LED420

LED396

LED372

LED348

LED324

LED300

LED565

LED541

LED517

LED493

LED469

LED445

LED421

LED397

LED373

LED349

LED325

LED301

LED566

LED542

LED518

LED494

LED470

LED446

LED422

LED398

LED374

LED350

LED326

LED302

LED567

LED543

LED519

LED495

LED471

LED447

LED423

LED399

LED375

LED351

LED327

LED303

LED568

LED544

LED520

LED496

LED472

LED448

LED424

LED400

LED376

LED352

LED328

LED304

LED569

LED545

LED521

LED497

LED473

LED449

LED425

LED401

LED377

LED353

LED329

LED305

LED570

LED546

LED522

LED498

LED474

LED450

LED426

LED402

LED378

LED354

LED330

LED306

LED571

LED547

LED523

LED499

LED475

LED451

LED427

LED403

LED379

LED355

LED331

LED307

LED572

LED548

LED524

LED500

LED476

LED452

LED428

LED404

LED380

LED356

LED332

LED308

LED573

LED549

LED525

LED501

LED477

LED453

LED429

LED405

LED381

LED357

LED333

LED309

LED574

LED550

LED526

LED502

LED478

LED454

LED430

LED406

LED382

LED358

LED334

LED310

LED575

LED551

LED527

LED503

LED479

LED455

LED431

LED407

LED383

LED359

LED335

LED311

LED576

LED552

LED528

LED504

LED480

LED456

LED432

LED408

LED384

LED360

LED336

LED312

SINK101

SINK102

SINK103

SINK104

SINK105

SINK106

SINK107

SINK108

SINK109

SINK110

SINK111

SINK112

SINK201

SINK202

SINK203

SINK204

SINK205

SINK206

SINK207

SINK208

SINK209

SINK210

SINK211

SINK212

SW102 SW103 SW104 SW105 SW106 SW107 SW108 SW109 SW110 SW111 SW112 SW201 SW202 SW203 SW204 SW205 SW206 SW207 SW208 SW209 SW210 SW211 SW212

  
Figure 5: FxLED 24×24 ARRAY Application Schematic 
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BILL OF MATERIALS 

IS31FL3747 
Name Symbol Description Qty Supplier Part No. 

LDO U2 Linear Regulator 1 SGMICRO SGM2019-3.3V 
MCU U3 Microcontroller 1 STM STM32F103C8T6 

LED Driver U101,U201 Matrix LED Driver 2 Lumissil IS31FL3747 
Crystal Y1 Crystal, 8MHz 1 JB HC-49S 
Diode DS1,DS2 Diode, SMD 2  DIODES DFLS240 

Resistor R5,R6,R7,R8 RES,100k,1/10W,±5%,SMD 4 Yageo RC0603JR-07100KL 
Resistor R9 RES,1k,1/10W,±5%,SMD 1 Yageo RC0603JR-071KL 
Resistor R10,R11 RES,22R,1/10W,±5%,SMD 2 Yageo RC0603JR-0722RL 
Resistor R12 RES,1.5k,1/10W,±5%,SMD 1 Yageo RC0603JR-071K5L 
Resistor R101,R201 RES,10k,1/10W,±5%,SMD 2 Yageo RC0603JR-0710KL 

Resistor R41,R44,R47,R50,
R53,R56,R59,R62 

RES,10R,1/10W,±5%,SMD 
Or 
RES,20R,1/10W,±5%,SMD 
(Note 1) 

8 Yageo 
RC0603JR-0710RL 

Or 
RC0603JR-0720RL 

Resistor 

R42,R43,R45,R46,
R48,R49,R51,R52,
R54,R55,R57,R58,
R60,R61,R63,R64 

RES,10R,1/10W,±5%,SMD 
Or 
RES,20R,1/10W,±5%,SMD 
 

16 Yageo 
RC0603JR-0710RL 

Or 
RC0603JR-0720RL 

Capacitor 
C1,C101,C102, 

C103,C201,C202,
C203 

CAP,0.1µF,16V,±20%,SMD 7 Yageo CC0603MRX7R7BB104 

Capacitor C3,C5 CAP,1µF,16V,±20%,SMD  2 Yageo CC0603KRX7R7BB105 
Capacitor C7,C8 CAP,33pF,16V,±20%,SMD 2 Yageo CQ0603JRNPO9BN360 
Capacitor C4 CAP,10nF,16V,±20%,SMD 1 Yageo CC0603KRX7R7BB103 
Capacitor C9 CAP,10µF,16V, ±20%,SMD 2 Yageo CC0805MKX5R7BB106 

Button K1 Button SMD 1   
Bill of Materials, refer to Figure 4 above. 

 
FxLED 24×24 ARRAY 

Name Symbol Description Qty Supplier Part No. 

Diode LED1~ 
LED576 LED, SMD BLUE 576 EVERLIGHT 19-217/BHC-ZL1M2RY/3T

Bill of Materials, refer to Figure 5 above. 
Note 1: The value of these resistors on the evaluation board is 10Ω or 20Ω. For PVCC=5V and red LED application, prefer 39Ω for these 
resistors. 
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Figure 6: Board Component Placement Guide - Top Layer 
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Figure 7: Board PCB Layout - Top Layer 
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Figure 8: Board Component Placement Guide - Bottom Layer 
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Figure 9: Board PCB Layout - Bottom Layer 
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Figure 10: LED Board Component Placement Guide - Top Layer 
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Figure 11: LED Board PCB Layout - Top Layer 
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Figure 12: LED Board Component Placement Guide - Bottom Layer 
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Figure 13: LED Board PCB Layout - Bottom Layer 

Copyright © 2022 Lumissil Microsystems. All rights reserved. Lumissil Microsystems reserves the right to make changes to this specification and its 
products at any time without notice. Lumissil Microsystems assumes no liability arising out of the application or use of any information, products or 
services described herein. Customers are advised to obtain the latest version of this device specification before relying on any published information and 
before placing orders for products. 
Lumissil Microsystems does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can 
reasonably be expected to cause failure of the life support system or to significantly affect its safety or effectiveness. Products are not authorized for use in 
such applications unless Lumissil Microsystems receives written assurance to its satisfaction, that: 
a.) the risk of injury or damage has been minimized; 
b.) the user assume all such risks; and 
c.) potential liability of Lumissil Microsystems is adequately protected under the circumstances 
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APPENDIX Ⅰ: IS31FL3747 Arduino Test Code V01A 

#include<SPI.h> 
#include<avr/pgmspace.h> 
 
const int slaveSelectPin_0 = 10; 
const int slaveSelectPin_1 = 9; 
 
void setup()  
{ 
  int i; 
  // put your setup code here, to run once:   
  // set the slaveSelectPin as an output:  
  pinMode (slaveSelectPin_0, OUTPUT);  
  pinMode (slaveSelectPin_1, OUTPUT);  
  // initialize SPI:  
  SPI.begin();  
  SPI.beginTransaction(SPISettings(20000000, MSBFIRST, SPI_MODE0)); 
  //SPI.setClockDivider(SPI_CLOCK_DIV4); 
  SPI.setDataMode(3); 
  Init3747(); 
} 
void loop()  
{ 
  // put your main code here, to run repeatedly: 
  mainloop(); 
} 
 
void SPI_WriteByte(uint8_t Reg_Page,uint8_t Reg_Add,uint8_t Reg_Dat)  //write register to chip0&chip1 at the same time 
{ 
  digitalWrite(slaveSelectPin_0, LOW);   // take the CS pin low to select the chip 0: 
  digitalWrite(slaveSelectPin_1, LOW);   // take the CS pin low to select the chip 1:   
  SPI.transfer(Reg_Page);  
  SPI.transfer(Reg_Add);  
  SPI.transfer(Reg_Dat);  
  digitalWrite(slaveSelectPin_0, HIGH);   // take the CS pin high to de-select the chip 0:  
  digitalWrite(slaveSelectPin_1, HIGH);   // take the CS pin high to de-select the chip 1:  
} 
 
void SPI_WriteByte_0(uint8_t Reg_Page,uint8_t Reg_Add,uint8_t Reg_Dat)  //write register to chip 0 
{ 
  digitalWrite(slaveSelectPin_0, LOW);   // take the CS pin low to select the chip 0:  
  SPI.transfer(Reg_Page);  
  SPI.transfer(Reg_Add);  
  SPI.transfer(Reg_Dat);  
  digitalWrite(slaveSelectPin_0, HIGH);   // take the CS pin high to de-select the chip 0:  
} 
 
void SPI_WriteByte_1(uint8_t Reg_Page,uint8_t Reg_Add,uint8_t Reg_Dat)  //write register to chip 1 
{ 
  digitalWrite(slaveSelectPin_1, LOW);   // take the CS pin low to select the chip 0: 
  SPI.transfer(Reg_Page);  
  SPI.transfer(Reg_Add);  
  SPI.transfer(Reg_Dat);  
  digitalWrite(slaveSelectPin_1, HIGH);   // take the CS pin high to de-select the chip 0:  
} 
 
void Init3747(void) 
{ 
  int i,j; 
/******************************** chip 0 Initialization***********************************/   
  SPI_WriteByte_0(0x55,0x00,0x41);  // Normal operation, Cascading Chip 0 
  SPI_WriteByte_0(0x55,0x01,0xe0);  // Master device,SW1~SW24  
  SPI_WriteByte_0(0x55,0x02,0x40);  // GCC 
  SPI_WriteByte_0(0x55,0x05,0xaa);  // Deghost:SW1~SW4 Pull Down  
  SPI_WriteByte_0(0x55,0x06,0xaa);  // Deghost:SW5~SW8 Pull Down  
  SPI_WriteByte_0(0x55,0x07,0xaa);  // Deghost:SW9~SW12 Pull Down  
  SPI_WriteByte_0(0x55,0x08,0xaa);  // Deghost:CSy Pull Up  
   
  for(i = 0x01; i <= 0x90; i++) 
  { 
    SPI_WriteByte_0(0x53,i,0xff); //Page3:scaling 
  }    
  for(i = 0x01; i <= 0x90; i++) 
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  { 
     SPI_WriteByte_0(0x54,i,0xff); //Page4:scaling 
  }   
   
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_0(0x50,i,0x00);  //Page0:PWM_L 
     SPI_WriteByte_0(0x50,i+1,0x00);//Page0:PWM_H 
  }    
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_0(0x51,i,0x00);  //Page1:PWM_L 
     SPI_WriteByte_0(0x51,i+1,0x00);//Page1:PWM_H 
  }    
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_0(0x52,i,0x00);  //Page2:PWM_L 
     SPI_WriteByte_0(0x52,i+1,0x00);//Page2:PWM_H 
  }    
/******************************** chip 1 Initialization***********************************/ 
  SPI_WriteByte_1(0x55,0x00,0xc1);  // Normal operation,Cascading Chip 1 
  SPI_WriteByte_1(0x55,0x01,0xa0);  // Slave device,SW1~SW24  
  SPI_WriteByte_1(0x55,0x02,0x40);  // GCC 
  SPI_WriteByte_1(0x55,0x05,0xaa);  // Deghost:SW1~SW4 Pull Down  
  SPI_WriteByte_1(0x55,0x06,0xaa);  // Deghost:SW5~SW8 Pull Down  
  SPI_WriteByte_1(0x55,0x07,0xaa);  // Deghost:SW9~SW12 Pull Down  
  SPI_WriteByte_1(0x55,0x08,0xaa);  // Deghost:CSy Pull Up  
   
  for(i = 0x01; i <= 0x90; i++) 
  { 
    SPI_WriteByte_1(0x53,i,0xff); //Page3:scaling 
  }    
  for(i = 0x01; i <= 0x90; i++) 
  { 
     SPI_WriteByte_1(0x54,i,0xff); //Page4:scaling 
  }   
   
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_1(0x50,i,0x00);  //Page0:PWM_L 
     SPI_WriteByte_1(0x50,i+1,0x00);//Page0:PWM_H 
  }    
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_1(0x51,i,0x00);  //Page1:PWM_L 
     SPI_WriteByte_1(0x51,i+1,0x00);//Page1:PWM_H 
  }    
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_1(0x52,i,0x00);  //Page2:PWM_L 
     SPI_WriteByte_1(0x52,i+1,0x00);//Page2:PWM_H 
  }  
  SPI_WriteByte(0x55,0xC8,0x00);   //Update Chip0 & Chip1       
} 
void mainloop(void)// 
{ 
  int i; 
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_0(0x50,i,0xff);   //Chip0:Page0 PWM_L 
     SPI_WriteByte_0(0x50,i+1,0x0f);//Chip0:Page0 PWM_H 
     SPI_WriteByte_1(0x50,i,0xff);   //Chip1:Page0 PWM_L 
     SPI_WriteByte_1(0x50,i+1,0x0f);//Chip1:Page0 PWM_H 
  }    
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_0(0x51,i,0xff);   //Chip0:Page1 PWM_L 
     SPI_WriteByte_0(0x51,i+1,0x0f);//Chip0:Page1 PWM_H 
     SPI_WriteByte_1(0x51,i,0xff);   //Chip1:Page1 PWM_L 
     SPI_WriteByte_1(0x51,i+1,0x0f);//Chip1:Page1 PWM_H 
  }    
  for(i = 0x01; i <= 0xc0; i=i+2) 
  { 
     SPI_WriteByte_0(0x52,i,0xff);   //Chip0:Page2 PWM_L 
     SPI_WriteByte_0(0x52,i+1,0x0f);//Chip0:Page2 PWM_H 
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     SPI_WriteByte_1(0x52,i,0xff);   //Chip1:Page2 PWM_L 
     SPI_WriteByte_1(0x52,i+1,0x0f);//Chip1:Page2 PWM_H 
  }   
  SPI_WriteByte(0x55,0xC8,0x00);  //Update Chip0 & Chip1      
  delay(50);    
} 

 


