ADJD-J823

Method of Fast Brightness Change Using BRIGHT Register of ADJD-)823

Introduction

This application note describes a method to speed up
brightness change using BRIGHT register of the ADJD-J823
color management controller. This method is an extension
to Application Note 5241 and can be optionally imple-
mented. The color management system is fully functional
with the instructions described in AN5241.

The benefit of implementing the described method is
fast change of brightness level, especially when changing
brightness level by big percentage. It does reduce bright-
ness change response time significantly.

Table 1: Duty Factor and Internal State Register Address
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Description of Method

The flow of this method is to read out duty factor and
internal state registers, scale those registers and write
them back to ADJD-J823. The scale ratio of these registers
will be determined by current BRIGHT value and new
BRIGHT value. This method should only take place after
target color point has settled down.

Address . A Reset
Register Description
Decimal Hex Value
36 24 DUTYB_LO Blue Duty Factor Low Byte Register 0
37 25 DUTYB_HI Blue Duty Factor High Byte Register 0
38 26 DUTYG_LO Green Duty Factor Low Byte Register 0
39 27 DUTYG_HI Green Duty Factor High Byte Register 0
40 28 DUTYR_LO Red Duty Factor Low Byte Register 0
41 29 DUTYR_HI Red Duty Factor Low Byte Register 0
202 CA INT_STATE_A[7:0] Internal State Register A1 0
203 CB INT_STATE_A[15:8] Internal State Register A2 0
204 CC INT_STATE_A[23:16] Internal State Register A3 0
205 cb INT_STATE_B[7:0] Internal State Register B1 0
206 CE INT_STATE_B[15:8] Internal State Register B2 0
207 CF INT_STATE_C[7:0] Internal State Register C1 0
208 DO INT_STATE_C[15:8] Internal State Register C2 0
209 D1 INT_STATE_C[23:16] Internal State Register C3 0
210 D2 INT_STATE_DI[7:0] Internal State Register D1 0
211 D3 INT_STATE_DI[15:8] Internal State Register D2 0
212 D4 INT_STATE_E[7:0] Internal State Register E1 0
213 D5 INT_STATE_E[15:8] Internal State Register E2 0
214 D6 INT_STATE_F[7:0] Internal State Register F1 0
215 D7 INT_STATE_F[15:8] Internal State Register F2 0
216 D8 INT_STATE_F[23:16] Internal State Register F3 0
217 D9 INT_STATE_F[31:24] Internal State Register F4 0
218 DA INT_STATE_G[7:0] Internal State Register G1 0
219 DB INT_STATE_G[15:8] Internal State Register G2 0
220 DC INT_STATE_G[23:16] Internal State Register G3 0
221 DD INT_STATE_G[31:24] Internal State Register G4 0
222 DE INT_STATE_H[7:0] Internal State Register H1 0
223 DF INT_STATE_H[15:8] Internal State Register H2 0
224 EO INT_STATE_H[23:16] Internal State Register H3 0
225 E1 INT_STATE_H[23:16] Internal State Register H4 0
230 E6 INT_STATE_I[7:0] Internal State Register |1 121
231 E7 INT_STATE_I[15:8] Internal State Register 12 14




12C Command Interface Protocol

Figure 1 describes the structure of the command to specify the 12C write cycle and read cycle. This command structure
will be used throughout the application note.

Write Cycle .
SDA |S|1(0(1(1[{0[0|0|W|A A AP
|— Device Address —, |— Register Address J I— Regisézrt;Nrite —,
Read Cycle
SDA |S|1(0(1(1[{0[0|0|W|A A|S[1|O[1[T]|0|O0|O|R|A ':P
I— Device Address —I |—RegisterAddress J |— Device Address J |_Regiséeart§ead —,
Notes: ? Start Condition
: Stop Condition
W Write bit (Logic 0)
; Read bit (Logic 1)
: Acknowledge (Logic 0)
f Not Acknowledge (Logic 1)

Figure 1. Write Cycle and Read Cycle Command Structure



Programming Guide

User communicates new BRIGHT value to ADJD-J823 through the System Controller. Figure 2 and Figure 3 explain the
fast brightness change method flowchart. Examples given in Figure 3 only process duty factor registers for illustration.
All internal state registers have to be processed using the same method.

Switch operation mode to Open Loop:

START S[JDAW] A [0x04] A [0x01]AP

(1) Target color point has settled Follow Step 1-10 of Basic Operating Procedure as described in
down Application Note 5241 (Figure 32, page 16-18).

(2) User wishes to change BRIGHT User to store current BRIGHT (BRIGHT1) and new BRIGHT (BRIGHT2)
from BRIGHT1 to BRIGHT2 in System Controller.

'

(3) Switch to Open Loop

Switched to operation mode to Open Loop:
S[JDAW] A [0x04] AS [JDAR] A [STATUS]NA P

Read OPENL bit of STATUS register to make sure the chip has
switched to Open Loop mode:
S[JDAW] A [0x22] A S [JDAR] A [STATUS]NA P

No

| Step (4) - (6) } ------------- | Refer to the following page for detail flow of step (4) to (6).
l Change BRIGHT to new value, BRIGHT2:
| (7)Usertochange BRIGHT |-+ S UDAW] A [0x19] A [BRIGHT2_LOBYTE] A P

S [JDAW] A [0x1A] A [BRIGHT2_HIBYTE]A P

A

(8) Switch back to Close Loop r --------------

Switch operation mode back to Normal Operation or Closed Loop:
S [JDAW] A [0x04] A [0x00] AP

Read NORM bit of STATUS register to make sure the chip has
switched back to Normal Operation mode:
S[JDAW] A [0x22] A S [JDAR] A [STATUS] NA P

No

NORM =12

Legend:

JDAW - J823 Write Device Address
JDAR -J823 Read Device Address

S - Start Condition

P - Stop Condition

A - Acknowledge (Logic '0")

NA - Not Acknowledge (Logic'1")

Figure 2. Fast brightness change using BRIGHT Flowchart



Read duty factor and internal state registers and store them to System
Controller. Refer to Table 1 for the complete list of registers to be stored:
S[JDAW]A[0x24]A S [JDAR] A [DUTYB_LO] NA P
S[JDAW] A[0x25] A S [JDAR] A[DUTYB_HI]NAP

) ig;g;‘;Irftzfiedr‘égifg:;’frrirr‘r‘j 'S [JDAW] A [OXEG] A S [JDAR] A[INT_STATE_I[7:0]]NAP
internal sta S [JDAW] A [OXE7] A'S [JDAR] A [INT_STATE_I [15:8] NAP
Example:

DUTYB_LO =22, DUTYB_HI =13 (DUTYB = 13*256 + 22 = 3350)
DUTYG_LO =121, DUTYG_HI = 14 (DUTYG = 14*256 + 121 = 3705)
DUTYR_LO = 158, DUTYR_HI =7 (DUTYR = 7*256 + 158 = 1950)

Scale duty factor and internal state registers with BRIGHT2 / BRIGHT1 ratio.

Example 1: Assume current BRIGHT is 3705 (BRIGHT1) and new BRIGHT is
1300 (BRIGHT2). Thus duty factor and internal state registers will be scaled
with 1300/3705 (BRIGHT2 / BRIGHTT).

Before scale:

DUTYB = 3350

DUTYG = 3705

DUTYR = 1950

After scale:

DUTYB = 3350%1300/3705 = 1175
(5.1) User to scale duty factor DUTYG = 3705*1300/3705 = 1300

and internal state registers DUTYR = 1950%1300/3705 = 684
with BRIGHT2 / BRIGHT1

Example 2: Assume current BRIGHT is 1050 (BRIGHT1) and new BRIGHT is
3705 (BRIGHT2). Thus duty factor and internal state registers will be scaled
with 3705/1050 (BRIGHT2 / BRIGHT1).

Before scale:

DUTYB=1014

DUTYG =1122

DUTYR =590

After scale:

DUTYB = 1014*3705/1050 = 3578
DUTYG = 1122*3705/1050 = 3960
DUTYR = 590%*3705/1050 = 2082

(5.2) Determine maximum scaled Example 1: Maximum scaled duty factor (MAX_SDUTY) = 1300

duty factors (MAX_SDUTY)

Example 2: Maximum scaled duty factor (MAX_SDUTY) = 3960

Example 2: DUTY_LIMIT for ADJD-J823 is at default value of 3705

W MAX_SDUTY = 3960 (> default DUTY_LIMIT of 3705). Thus multiply scaled
duty factor and internal state registers with 3705/3960 (DUTY_LIMIT /

Yes MAX_SDUTY).
and internal state registers DUTYG = 3960*3705/3960 = 3705
XVA'IE*)‘( DUDTYT—\';'M'T/ DUTYR = 2082*3705/3960 = 1948
No _SDU This step is not necessary for Example 1 since it's less than DUTY_LIMIT.

Write scaled duty factor and internal state registers back to ADJD-J823.
Refer to Table 1 for the complete list of registers to be stored:
S[JDAW] A[0x24]A [DUTYB_LOJA P

v S[JDAW]A[0x25] A [DUTYB_HIJA P

(6) User to write scaled dut: .
) O Ry || e o
registers to ADJD-J823 - -
Example 2:
v DUTYB = 3348 = 13*256 + 20 (DUTYB_LO = 20, DUTYB_HI = 13)

DUTYG = 3705 = 14*256 + 121 (DUTYG_LO = 121, DUTYG_HI = 14)

END DUTYR = 1948 = 7%256 + 156 (DUTYR_LO = 156, DUTYR_HI = 7)

Figure 3. Step (4) to (6) Flowchart
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