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Absolute Maximum Ratings

Ta=25°C
PARAMETERS SYMBOL CONDITIONS RATINGS UNIT
VDD Power Supply Vobp VDD termunal -0.3 to +6.0 V
Driver Off Break Down Voltage V offmax LEDI. LED2. LED3 termunals 7.0 \%
Driver On Break Down Voltage V onmax LEDI1. LED2. LED3 terminals 5.5 \
Input Voltage Vi CSb, ,DATA' CLK, RSTH, OSC -0.3 to Vppt0.3 Vv
Termunals

Power Dissipation Pd Ta=25°C 250 mW
Operating Temperature Topr -40 to +85 °C
Storage Temperature Teta -55to +125 °C
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DC I |H S4d

VD_D=2.4 to 5.5V, Ta=-40 to 85°C

PARAMETERS SYMBOL CONDITIONS MIN. TYP. MAX. Unit
Vpp Power Supply Vb 2.4 5.5 Vv
Input “H” Level Voltage Vi RSTb, CSb, CLK, DATA 0.8Vpp Vob V
Input “L" Level Voltage Vy RSTb. CSb. CLK. DATA 0 0.2Vpp V
RSTh. CSh. CLK. DATA.,
Input “H” Level Current Im V= Voo 5.0 LA
Input “L” Level Current In ,I:il{}“g Sb, CLK, DATA, -5.0 UA
LEDI1. LED2. LED3: Vo=5.5V.
OQutput Off Leak Current Iorra Output OFF © 6.0 LA
Output “L” Level Voltage Vor LEDI. LED2. LED3. I5=10mA 0.5 V
L D=3 V. = ), 4
IOscﬂlatlon Frequency fosc }IE‘;JE Rosc=910k 10.23 12.48 14.72 KHz
Reset “L" Level . RSTb 10 s
Pulse Width KW ' L
VDD=3V.PWM DUTY: 17/32,
Operating Current Inp Output terminal open. 6.0 12.0 UA

Rosc=91 0kC), T,=25°C
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[Serial Interface
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Figure 77. SPI Transfer Format with CPHA =1

CSb
CLK }
sto |\J] X D7 XD6 X D5
VDD=2 4 to 5.5V, Ta=-40 to 85°C
PARAMETERS SYMBOL Terminal MIN. TYP. MAX. UNIT
“L” Level CLK Clock Width twerr CLK 160 ns
“H” Level CLK Clock Width twern CLK 160 ns
Data Set-Up Time Ips CLK, DATA 150 ns
Data Hold Time Ipg CLK. DATA 150 ns
CSb Set-Up Time fcg CSb. CLK 160 ns
CSb Hold Time fen CSb, CLK 640 ns
CLK Wait Time twen CSb 640 ns
Rising Time t; 15 ns
Falling Time 5 15 ns
Serial Input Timing
Csb \ (¢ / \
D
twew, | twern ten
(g) r— r
CIK _\_/ N \ /
> =
tes t t twen
(4 | &
] * )
DATA D7 ¢« DO
|-,< D
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[Instruction Code

Table 1. Instruction Code

Code

Instruction Discription
D7 D6 D5 D4 D3 D2 Dl DO
LEDI1 -1 __ .
PWM Data Set 0 0 0 D D D D D 5-bit PWM data is set.
LED2 0 0 1 D D D D D 5-bit PWM data is set
PWM Data Set o S e
LED3 o __ .
PWM Data Set 0 1 0 D D D D D 5-bit PWM data 1s set.
fowne  0:(fosc/2)/32
WM F ; 1:(fosc/2)/64
vl PTCUUETICY S¢ . .
/ OSC ON/OFF 0 1 1 | fowne | OSC | LED1 | LED2 | LED3 OSC ?'_ gif
/Output port ON/OFF .
LED1 to3 0:OFF
1:ON
LEDI = 5 s ;
PWM Phase set : 0 0 Phase value 0.0: Same phase
LED2 N " i 0.1: 4-step shift
PWM Phase set : 0 ! Phase value 1.0: 8-step shift
LED3 . N i 1.1: 16-step shift
PWM Phase set 1 1 0 Phase value
Test 1 1 1 Test Data Inhibited command

H

: Don’t Care
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PWM Data Set
2t LEDOIC} O] E] A
PWM Frequency Set

PWM 1}z, OSC onoff, LED onoff Al
PWM Phase Set

Phase shift All
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[NJU6060 EIHjS

I Hi A , \
Voo [ O ] LeD3
RSTb [ ] LED2
csb [ ] LED1
CLk [ 1 vss
pata [ 1 osc
\ /
] Aod
|_I =0
No. PIN NAME TYPE DESCRIPTIONS
1 Voo Power Vpp Power Supply terminal
) RSTbH Input Reset terminal - Active “L”.
) Sb Tout Chip Select termuinal
° €S Hpy The serial data 1s fixed on the rising edge of CSb clock.
4 CLK Input Shift Clock terminal
5 DATA Input Serial Data terminal
. Inout Oscillating terminal
6 OSC Hpy External resistor connecting
7 Vs Power Ground termunal
8 LEDI Output LED Connect terminals (Open draimn output)
9 LED?2 Output Output level are 32 steps PWM by nstruction control.
10 [ED3 Output Connecting cathode of LED.
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[a|A3]=

1us O|&2] 2|4 2l = RES E{0|0] '20{FHM,
Cis1 20| =7|=} I}

fowm : 0 : (fosc/2)32

OSC : 0 : Oscillation OFF
LED1to 3 :0: OFF

Phase :0,0: Same Phase

PWM data :0,0,0,0,0:1/32
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ISP HAH 5V 9 AH4H

‘ BVCC ‘ |5.GND H4J'HST| | 38K H 2MIZ0 H 1MOSI| LGND
FEN || 1 2 | PED (R¥D0/PDI AVCC | 64 62 || GHD
(TXDO/PDO) FPEL || 3 4 | PE2 (XCKO/AIND AREF | 62 61 || FF0 (aDCm
(OC34/AINT) PE3 || 5 6 |FPE4 (QC3E/INT4 (4DC1Yy PF1| 60 59 || PF2 (ADCEH)
(OC3C/INTS PES|| 7 8 |FPE6 (T3/INTE) (4DC3) PF3 | 58 57 || PFF4 (ADC4/TCE)
(ICP3/INTT) FPE7 || 9 10 ||FEO (/55) (TMS/ADCS) FF5 | 56 55 || FF6 (ADCE/TDO)
(5CK) PEIJ 11 12 ||PE2 (MOSID (TDI/ADCT) PF7 | 54 53 || oD
(MIZO) PEZ [l 13 14 yoc | 52 51 || PAD (ADO)
(OC14) FPES || 18 16 | FE6 (OCIE) (AD1) Fal| S0 49 || PAZ (AD2)
(Cc2/0c1C) PET|| 17 18 | PO3 (TOSCD (ADY) Pa3| 48 47 || PA4 (ADaD
(Tosc Po4 || 19 20 | /RESET (ADS) PAS| 46 45 || PAG (ADE)
voo || 21 22 | GND (AD7) PAT | 44 43 || POz (ALE)
(Mo Connect) XTALZ || 23 24 | XTALI (Mo Connect) (Al5) FCT| 42 41 || PcE Al
(SCL/INTm FDO || 25 26 | FD1 (SDA/INTI) (Al13) FC3| 40 29 || Pca a1
(RXDI1 /INTZ) PD2 || 27 28 | PD3 (THDI/INT3) (A1) PC3 | 38 37 || pcz calm
aCP1) FD4|| 29 30 | PD5 (XCKID) (4%) PCl| 36 35 || PCO cam
(T1) FDs || 31 32 | PD7 (T2) (RDY PGL| 34 23 || Pc0 (WE

| 7% | | 2rx | [3aup| | | |12 | | 252 | [2.GnD|
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D1

D4:

D5
D6
D7

: SCK : #define NJU_SCK (1<K 1)
D2:

DATA (MOSI(Master Out Slave In))
#define NOU_DATA (1<K 2)
/CSO : #define NJU_CS0 (1<<4)

: /CS1 : #define NJU_CS1 (1<K 5)
: /CS2 : #define NJU_CS2 (1<K 6)
: /RST : #define NODU_RST (1<K 7)
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[spi_init()

SPCR = 0x5c, [/setup SPI Control Reglster

Bit G 5 4 3 2 1

I 0 T N o 2 R e
Read/'Write R/W
Initial Valuea 0 0 0 0 0 0 0 0

SPIE: 0 SPE: 1(SPI Enable) DORD:0(MSB First) MSTR:1(Master mode)
CPOL:1 CPHA:1 :SPImode(3) SCK Freq (0,0,0):fosc/4 : 4AMHz (0,0,0)

SPSR = 0x00; //setup SPI status Register

Bit 7 5] 5 4 3 2 1 0

I SPIF | WwCoL | - | - | - | - | - | SPI2ZX I SPSH
Head/Write H H R B H H B HW
Initial Value 0 0 0 0 0 0 0 0

SPIF : SPI Interrupt Flag Z&0]| ZL1M SET &l.
WCOL : Write Collision flag &% SDPRO| IO[E{7} A O SET #.
SPI2X : 10| £|H 0= £u|=Y.
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[SPI_Master_Transmit_Receive()

SPDR (SPI Data Register)

Bit 7 6 b 4 3 2 1

—————— SPOR

Read/Write RW RW RW R/W
Initial Value X X X X X X X X Undefined

LIO|E{E M O|o|E| M&=2 =7|38 siCl.
JO|E{E 21204 Shift Register Receive bufferE 2!=L}.

SPDR = cData; /| Start transmission
while( !( SPSR & ( 1 << SPIF))); // Wait for transmission complete

#define SPIF 7 € iom128v.hoj }&LIC}.
return SPDR; // Return data register Datasheet P.297.&X=



[INJU6060_Init()

1us O|&te| 2|M MSE /RSTO| E=LC}.
CSn=LOW € PORTB &= ~NJU_CSh;
CSn=LOW € PORTB |= NJU_RST;

PWM Frequency Set

SPI_Master_Transmit_Receive(0x6f);
fpwm : (fosc/2) /32
LED1~3 ON, OSC ON

PWM Phase Set

SPI_Master_Transmit_Receive(0x81);
LED1 PWM Phase set : 0,1 : 4-step shift

SPI_Master_Transmit_Receive(0xa2);
LED2 PWM Phase set : 1,0 : 8-step shift

SPI_Master_Transmit_Receive(0xc3);
LED3 PWM Phase set : 1,1 : 16-step shift



[NJU6060_RGB_Write()

PWM Data set SIAEEZIM L84

ut2}H|E}
ch : X2
red :0~31
green : 0~31
blue :0~31

PORTB &= ~NJU_CSO0;
SPI_Master_Transmit_Receive(0x00|red);
PORTB |= NJU_CSO;

PORTB &= ~NJU_CSO0;
SPI_Master_Transmit_Receive(0x20|green);
PORTB |= NJU_CSO;

PORTB &= ~NJU_CSO0;
SPI_Master_Transmit_Receive(0x40|blue);
PORTB |= NJU_CSO;
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LEDE 7I& =|112] ¥i7|=2 H Eel.
LEDE 71& z[X{e| ¥i7|=2 7 Ei2}.

AlE|EE LED?| By7|E =&et 5 == Q=L

‘@ : HOR
7 i 0

0~ ‘9 : K0 ot Bt 9|

AlE|gd =2 EZ2 40 LED 1, 2, 33 AN|0{setC}.
ol : L1,1,B32: L12| 1HH LED(R)E Z=|112| ¥7|2
ofl : L2,2,B00 : L2°| 2HH LED(G)E Z|X{Q| g7 |2E(11= =)
ol : L3,3,F1: fpwm FHL+E 1 EEZ(fosc/2)/64
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