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D, 0x2E, 0x2F
byte, the D/C
e data byte(s)

ock falling edg
dure in 3-wir

d procedure 

4 

D  M
P

F, 0x35). SDA
C# bit is as 0 
), with D/C# b
ge. The serial
re SPI. 

in 3-wire SPI

Module Numb
Page Numb

A data are tran
and following
bit is 1. After
l data SDA b

I mode 

2021/0

ber HIN
ber 
nsferred in th
g with the reg
r D/C# bit sen
it shifting seq
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Seek

File Name 
Version  

     8.   Te
Follo
temp
then 
 
The 

 

 

 

 

 

         

 

kink Confident

S

emperatu
owing is the 
perature senso
send comman

temperature v

1. If the Tem

The temp

2. If the Tem

The temp

Table 8-1 : E

tial 

Specificatio

ure senso
way of how

or to get the te
nd 0x1A with

value to HEX 

mperature valu

erature is pos

mperature valu

erature is neg

Example of 12

12-bi
(2's com

0111 1
0111 1
0110 0
0101 0
0100 1
0011 0
0001 1
0000 0
0000 0
1111 1
1110 0
1100 1

n  For HINK
A0 

or operati
w to sense the

mperature val
h the HEX tem

X conversion is

ue MSByte b

sitive and valu

ue MSByte b

gative and val

2-bit binary te

t binary       
mplement) 

1111 1111  
1111 1111 
0100 0000 
0000 0000 
1011 0000 
0010 0000 
1001 0000 
0000 0100 
0000 0000 
1111 1100 
0111 0000 
1001 0000 
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ion  
e ambient tem
lue and conve

mperature valu

s as follow: 

it D11 = 0, th

ue (DegC) = +

it D11 = 1, th

lue (DegC) = 

emperature s

             H

4 

D  M
P

mperature of 
erted it into HE
ue to the modu

hen  

+ (Temperatu

hen  

~ (2’s compl

settings for te

Hexadecimal 
Value 

7FF 
7FF 
640 
500 
4B0 
320 
190 
004 
000 
FFC 
E70 
C90 

Module Numb
Page Numb

f the module.
EX format wi
ule thru the S

ure value) / 16

lement of Tem

emperature ra

TR Val
[DegC

128 
127.9
100 
80 
75 
50 
25 

0.25 
0 

-0.25 
-25 
-55 

2021/0

ber HIN
ber 

. First, use an
th below map
PI interface. 

6  

mperature valu

anges 

ue   
C] 

9 
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9
 

 

Comm
R/W# D

   

0 
   

0 
   

0 
   

0 
   

   
   
   
   
   
   
   
   

   
   
   
   
   
   
   

   
   
   
   

  

0 
   

0 
   

   
   
   
   
   
   
   
   
   
   
   
   
   
   

   

Seek

File Name 
Version  

9.COMM

 

mand Table 
D/C# Hex D7

  

0 01 0 
  

1  A7
 
  

1 
 0  
  

1  0 
  

  
  
  
  
  
  
  
  

  
  
  
  
  
  
  

  
  
  
  

  

0 03 0 
  

1  0 
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

kink Confident

S

MAND TA

    
7 D6  D5 

    

0  0 
    

 A6  A5 
 

    

0 0 
    

0  0 
    

    
    
    
    
    
    
    
    

    
    
    
    
    
    
    

    
    
    
    

    

0  0 
    

0  0 
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    

    

tial 

Specificatio

ABLE  

  
D4 D3 D2

  

0 0 0
  

A4 A3 A2
  

0 0 0
  

0 0 B2

  

  
  
  
  
  
  
  
  

  
  
  
  
  
  
  

  
  
  
  

  

0 0 0
  

A4 A3 A2

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

n  For HINK
A0 

   
2 D1 D0 

   

0 0 1 
   

2 A1 A0  
 

   

0 0 A8 
 
 

   

2 B1 B0  
   

   
   
   
   
   
   
   
   

   
   
   
   
   
   
   

   
   
   
   

   

0 1 1 
  

2 A1 A0 
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Command 

Driver Outpu

Gate Driving
Control 

4 

D  M
P

ut control 

g voltage 

Module Numb
Page Numb

   
Description
   

Gate setting
A[8:0]= 127h
MUX Gate li
   
  

B[2:0] = 000
Gate scanni

B[2]: GD  
Selects the 
GD=0 [POR
G0 is the 1s
output sequ
GD=1,  
G1 is the 1s
output sequ

B[1]: SM  
Change sca
SM=0 [POR
G0, G1, G2,
interlaced)  
SM=1,  
G0, G2, G4 

B[0]: TB  
TB = 0 [POR
TB = 1, scan
  

 

Set Gate dri
A[4:0] = 00h
VGH setting

A[4:0]  
00h  
03h  
04h  
05h  
06h  
07h  
08h  
07h  
08h  
09h  
0Ah  
0Bh  
0Ch  

   

2021/0

ber HIN
ber 

  
n  

  

g  
h [POR], 296
ines setting a

  
  

0 [POR].  
ing sequence

  
1st output G

R],  
st gate outpu
ence is G0,G

  
st gate outpu
ence is G1, G

  
anning order 
R],  
, G3…295 (le

  
  

…G294, G1

  
R], scan from
n from G295 

 

iving voltage
h [POR] 

 

 
g from 10V to
VGH  A[4

20  0D
10  0E

10.5  0F
11  10

11.5  1
12  12

12.5  13
12  14

12.5  15
13  16

13.5  17
14  Oth

14.5   
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6 MUX 

 

 

as (A[8:0] + 
  
  

  
e and directio

  
ate  

  
t channel, ga

G1, G2, G3, 
  

t channel, ga
G0, G3, G2, 

  
of gate drive

  
eft and right 

  
  

, G3, …G29

  
m G0 to G295

to G0.  
  

 

e  
  

  
o 20V  

4:0]  VGH
Dh  15 
Eh  15.5
Fh  16 
0h  16.5
1h  17 
2h  17.5
3h  18 
4h  18.5
5h  19 
6h  19.5
7h  20 
her  NA 
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1). 
 
 

 
on 

 
 
 

ate 
… 

 
ate 
… 

 
er. 

 
gate 

 
 

95 

 
5 

 
 

 
 
 

 
 

H  
 

  
 

  
 

  
 

  
 

  
 
 
 

 



 

 
 

R/W# D 
   

 0 
   

 0 
   

 0  
   

 

0  
    

A[7]/ 
VSH
to 8. 

A/B
 

8
 

8
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9
 

9A
 

9
 

9C
 

9
 

9
 

9
 

A
 

A
 

A
 

A
 

A
 

A
 

A
 

A
 

A
 

A
 

A
 

A

 

A
 

A

 0 
   

   
   
   
   
   

   

0 
   

0 
   

0 
   

 
0 
0 

   

   
0 

   
   

Seek

File Name 
Version  

D/C# Hex D7
  

0 04 0
  

1  A7
  

1  B7 
  

1 
 

C 
  

/B[7] = 1, 
H1/VSH2 volt

8V 
B[7:0] VSH1/VS

 

Eh 2.4 
 

Fh 2.5 
 

0h 2.6 
 

1h 2.7 
 

2h 2.8 
 

3h 2.9 
 

4h 3 
 

5h 3.1 
 

6h 3.2 
 

7h 3.3 
 

8h 3.4 
 

9h 3.5 
 

Ah 3.6 
 

Bh 3.7 
 

Ch 3.8 
 

Dh 3.9 
 

Eh 4 
 

Fh 4.1 
 

A0h 4.2 
 

A1h 4.3 
 

A2h 4.4 
 

A3h 4.5 
 

A4h 4.6 
 

A5h 4.7 
 

A6h 4.8 
 

A7h 4.9 
 

A8h 5 
 

A9h 5.1 
 

AAh 5.2 
 

ABh 5.3 

 

ACh 5.4 
 

ADh 5.5 

0 08  0
   

   
   
   
   
   

   

0 09  0
   

1   A
   

1   B  
   

1 
  

C  

1   D
   

   
0 0A  0

   
   

kink Confident

S

7 D6 D5 
   

0 0 0 
   

7 A6 A5 
   

7 B6 B5 
   

7 C6 C5 
   

age setting f

H2 A/B[7:0] 
 

AFh 
 

B0h 
 

B1h 
 

B2h 
 

B3h 
 

B4h 
 

B5h 
 

B6h 
 

B7h 
 

B8h 
 

B9h 
 

BAh 
 

BBh 
 

BCh 
 

BDh 
 

BEh 
 

BFh 
 

C0h 
 

C1h 
 

C2h 
 

C3h 
 

C4h 
 

C5h 
 

C6h 
 

C7h 
 

C8h 
 

C9h 
 

CAh 
 

CBh 
 

CCh 

 

CDh 
 

CEh 

0 0 0  
   

   
   
   
   
   

   

0 0 0  
   

A7 A6 A5  
   

B7 B6 B5  
 

   

C7 C6 C5 
 

 

D7 D6 D5  
   

   
0 0 0  

   
   

tial 

Specificatio

D4 D3 D
  

0 0 
  

A4 A3 A
  

B4 B3 B
  

C4 C3 C
  

from 2.4V 

VSH1/VSH2 
 

5.7 
 

5.8 
 

5.9 
 

6 
 

6.1 
 

6.2 
 

6.3 
 

6.4 
 

6.5 
 

6.6 
 

6.7 
 

6.8 
 

6.9 
 

7 
 

7.1 
 

7.2 
 

7.3 
 

7.4 
 

7.5 
 

7.6 
 

7.7 
 

7.8 
 

7.9 
 

8 
 

8.1 
 

8.2 
 

8.3 
 

8.4 
 

8.5 
 

8.6 

 

8.7 
 

8.8 

0  1  0
     

     
     
     
     
     

    

0  1  0
     

A4  A3  A
     

B4  B3  B  
     

C4 
 

C3 
 

C  

D4  D3  D
     

     
0  1  0

     
     

n  For HINK
A0 

D2 D1 D0 
  

1 0 0 
  

A2 A1 A0 
  

B2 B1 B0 
  

C2 C1 C0 
  

  

AEh 
  

0 0 0 
  

  
  
  
  
  

  

0 0 1 
  

A2 A1 A0 
  

B2 B1 B0 
  

C2 C1 C0 
D2 D1 D0 

  

  
0 1 0 
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Command 
 

Source Driv
Control 
 

 
 
 

 

 
 

 

5.6 O
 

Initial Code 
OTP Progra

 
 
 
 
 

 

Write Regis
Code Settin
 

 
 
 

 

 

 
 

 
Read Regis
Code Settin
 

4 

D  M
P

ving voltage 

 

Other NA 
 

Setting 
am 

ter for Initial 
g 

ster for Initial 
g 

Module Numb
Page Numb

Description
 

Set Source 
A[7:0] = 41h
B[7:0] = A8h
C[7:0] = 32h
Remark: VS

  
A[7]/B[7 
VSH1/V
to 17V  

A/B[7:0] 
 

23h 
 

24h 
 

25h 
 

26h 
 

27h 
 

28h 
 

29h 
 

2Ah 
 

2Bh 
 

2Ch 
 

2Dh 
 

2Eh 
 

2Fh 
 

30h 
 

31h 
 

32h 
 

33h 
 

34h 
 

35h 
 

36h 
 

37h 
 

38h 
 

39h 
 

3Ah 
 

3Bh 
  

Program Ini
 
The comma
SIGNAL. 
Refer to Re
BUSY pad w
operation. 
 

 

Write Regis
Selection 
A[7:0] ~ D[7
Details refe
Code Settin
 
 

 
Read Regis
 
 

2021/0

ber HIN
ber 

n 

driving volta
h [POR], VS
h [POR], VS
h [POR], VS
SH1>=VSH2

7] = 0, 
VSH2 voltage

VSH1/VSH2 
  

9 
  

9.2 
  

9.4 
  

9.6 
  

9.8 
  

10 
  

10.2 
  

10.4 
  

10.6 
  

10.8 
  

11 
  

11.2 
  

11.4 
  

11.6 
  

11.8 
  

12 
  

12.2 
  

12.4 
 

12.6 
 

12.8 
 

13 
 

13.2 
 

13.4 
 

13.6 
 

13.8 
 

itial Code Se

and required 

egister 0x22 f
will output hi

ster for Initial 

7:0]: Reserve
er to Applicati
ng 

ster for Initial

06/08 
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age 
H1 at 15V 
H2 at 5V. 
L at -15V 

2 

e setting from

A/B[7:0] VSH
 

3Ch 
 

3Dh 
 

3Eh 
 

3Fh 
 

40h 
 

41h 
 

42h 
 

43h 
 

44h 
 

45h 
 

46h 
 

47h 
 

48h 
 

49h 
 

4Ah 
 

4Bh 
 

Other 
 

etting 
 

ENABLE CL

for detail. 
gh during 

Code Settin

ed 
ion Notes of 

 

 Code Settin
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m 9V 

H1/VSH2 
14 

14.2 
14.4 
14.6 
14.8 
15 

15.2 
15.4 
15.6 
15.8 
16 

16.2 
16.4 
16.6 
16.8 
17 
NA 

 

 

LOCK 
 

 

 

 

 

 

ng 
 

 

 

 

 

Initial  

 

 

 

 

 

 

ng 
 

 

 



 
C[7] =  
VSL se 
 

 

 

Seek

File Name 
Version  

0, 
etting from -5V

C[7:0] 
 

0Ah 
 

0Ch 
 

0Eh 
 

10h 
 

12h 
 

14h 
 

16h 
 

18h 
 

1Ah 
 

1Ch 
 

1Eh 
 

20h 
 

22h 
 

24h 
 

26h 
 

28h 
 

2Ah 
 

2Ch 
 

2Eh 
 

30h 
 

32h 
 

34h 
 

36h 
 

38h 
 

3Ah 
 

Other 
 

kink Confident

S

V to -17V 

VSL 
 

-5 
 

-5.5 
 

-6 
 

-6.5 
 

-7 
 

-7.5 
 

-8 
 

-8.5 
 

-9 
 

-9.5 
 

-10 
 

-10.5 
 

-11 
 

-11.5 
 

-12 
 

-12.5 
 

-13 
 

-13.5 
 

-14 
 

-14.5 
 

-15 
 

-15.5 
 

-16 
 

-16.5 
 

-17 
 

NA 
 

tial 
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R/W#  
  

 0 
  

 

0  
  

 0 
  
 

0  
  

 0  
  

  
  
  

  
  
  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  
  
  
  
  

  
  

  
  

  
  

  
  

  

 

Seek

File Name 
Version  

D/C# Hex 
   

0 0C 
   

1 
 

 
   

1  
   

1 
 

 
   

1  
 

   

   
   
   

   
   
   
   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   
   
   

   
   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   
   
   
   
   
   

   
   

   
   

   
   

   
   

   

kink Confiden

S

D7 D6 D
  

0 0 
  

1 A6 A
  

1 B6 B
  

1 C6 C
  

0 0 D
  

  
  
  

  
  
  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  
  
  
  
  

  
  

  
  

  
  

  
  

  

ntial 

Specificatio

5 D4 D3 
  

0 0 1 
  

A5 A4 A3 
  

B5 B4 B3 
  

C5 C4 C3 
  

D5 D4 D3 
  

  
  
  

  
  
  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  
  
  
  
  

  
  

  
  

  
  

  
  

  

on  For HINK
A0 

D2 D1 D
   

1 0 
   

A2 A1 A
   

B2 B1 B
   

C2 C1 C
   

D2 D1 D
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D0 Comman
 

0 Booster S

Control A0 
 

B0  
 

C0 
 

 
 

D0  
 
 

 
 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 

 
 

 
 

 
 

 
 

 

4 

D  M

nd 

Soft start 

Module Numb
Page Numb

 

Descript 
   

 Booster En
 

for soft star 

   
 

A[7:0] -> S 
  =  

 B[7:0] -> S
  

=  
 C[7:0] -> S
 

  =
 D[7:0] -> D
  =

  Bit De
  A[6:0
  

Bit[6  
   

  000
   

  001
   

  010
   

  011
   

  100
   

  101
   

  110
   

  111
   

   
  

Bit[3  
   

  000
  ~ 
  001
  010
   

  010
   

  011
   

  011
   

  100
   

  100
   

  101
   

  101
   

  110
   

  110
   

  111
   

  111
   

  D[5:0
  D[5:
  D[3:
  D[1:
  

Bit[1  
   

  00
   

  01
   

  10
   

  11
   

   

2021/0

ber HIN
ber 

tion 
  

  
  

nable with Phas
rt current and d

  

oft start setting 
= 8Bh [POR]  

 

oft start setting 
= 9Ch [POR] 

 

 

Soft start setting 
= 96h [POR]  
Duration setting 
= 0Fh [POR]  

escription of ea
0] / B[6:0] / C[6:0

:4]  
 
 

0  
  

1  
  

0  
  

1  
  

0  
  

1  
  

0  
  

1  
 

 

:0] Min Of
 
 

00   
 

1   

00  
  

01  
  

0  
  

1  
  

00  
  

01  
  

0  
  

1  
  

00  
  

01  
  

0  
  

1  
 

0]: duration setti
:4]: duration set
:2]: duration set
:0]: duration set

:0]  D
 
 

0  
  

  
  

0  
  

  
  

  

06/08 
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e 1, Phase 2 an
uration setting. 

for Phase1 

for Phase2 

for Phase3 

ch byte: 
0]: 
Driving Strength

Selection 
1(Weakest) 

2 
3 
4 
5 
6 
7 

8(Strongest) 

ff Time Setting o
[ Time unit ] 

NA 

2.6 
3.2 
3.9 
4.6 
5.4 
6.3 
7.3 
8.4 
9.8 
11.5 
13.8 
16.5 

ing of phase 
ting of phase 3 
ting of phase 2 
ting of phase 1 

Duration of Phas
[Approximation]

10ms 

20ms 
30ms 
40ms 

 
82 

  

 
 

 
 

nd Phase 3 
 

 

 

 
 

 

 

 
 

 
 

 

 
 

 
 

 

 

 
 

 

 
 

 

 

h  
 

 
 

 
 

 
 

 
 

 
 

  

 
 

  

 
 

 
 

 
 

  

 
 

 
 

 
 

  

 
 

  

 
 

of GDR  
 

 
 

 
 

 
 

 
 

 
 

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 

 

 

 

se  
 

]  
 

 
 

 
 

 
 

 
 

  

 
 

  

 
 

  

  



 

 

R/W# D
  

  

0 
0 

  
  
  

  
  

  
  
  
  
  
  
  

  

0 
  

0 

  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  

0 
  
  

  
  

  
  
  

Seek

File Name 
Version  

 
D/C# Hex  D7 

   

   

0 10  0 
1   0 

   
   
   

   
   

   
   
   
   
   
   
   

   

0 11  0 
   

1   0 
  

   
   
   
   
   
   
   
   
   
   
   

   
   
   
   
   
   
   
   
   
   

0 12  0 
   
   

   
   

   
   
   

kink Confiden

S

D6  D5 D
     

    

0  0 
0  0 

     
     
     

     
     

     
     
     
     
     
     
    

    

0  0 
     

0 0 

     
     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
    
    

0  0 
     
     

     
     

     
     
     

ntial 

Specificatio

D4 D3  D2  
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The comma
SIGNAL. 
Refer to Re

BUSY pad w
operation. 

 

 

Description
  

Write VCOM
A[7:0] = 00h
  

  

A[7:0] V
08h 
0Ch 
10h 
14h 
18h 
1Ch 
20h 
24h 
28h 
2Ch 
30h 
34h 
38h 
3Ch 
40h 

 

 

Read Regi
  

A[7:0]: VC
(Command

  

B[7:0]: VC
(Command

  
  

C[7:0]~G[7
(Command
[5 bytes] 

  
  

H[7:0]~K[7
(Command
[4 bytes] 

 

2021/0

ber HIN
ber 

COM registe
and required 

egister 0x22 f

will output hi

n  
 

M register fro
h [POR] 

 

 
 

 

VCOM A[7
-0.2 44
-0.3 48
-0.4 4C
-0.5 50
-0.6 54
-0.7 58
-0.8 5C
-0.9 60
-1 64

-1.1 68
-1.2 6C
-1.3 70
-1.4 74
-1.5 78
-1.6 Oth

ister for Disp
 

OM OTP Se
d 0x37, Byte

 

OM Register
d 0x2C) 

 

 
 
 

7:0]: Display 
d 0x37, Byte

 

 
 
 

7:0]: Wavefor
d 0x37, Byte
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r into OTP 
ENABLE CL

for detail. 

gh during 

   
   

om MCU inte
   

   
   

  

7:0]  VCOM
4h  -1.7
8h  -1.8
Ch  -1.9
0h  -2 
4h  -2.1
8h  -2.2
Ch  -2.3
0h  -2.4
4h  -2.5
8h  -2.6
Ch  -2.7
0h  -2.8
4h  -2.9
8h  -3 
her  NA 

play Option: 
   

election 
 A)  

 

 

   

r 
 

 
   

   
   
   

Mode  
 

 B to Byte F)
   

   
   
   

rm Version 
 G to Byte J)
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LOCK 

 
 

erface 
 

 
 

 

M  
  
  
  

 
  
  
  
  
  
  
  
  
  

 
 

 

 
 

 

 
 

 
 

 
 
 

 
 

) 
 

 
 
 

) 
 



  

0 
  

1 
  

1 
  

1 
  

1 
  

1 
  

1 
  

1 
  

1 
  

1 
  

1 
  

  

 
 

 
 

R/W# D
  

0 
  

1 
  

  
  
  
  
  
  
  
  
  

  
  
  
  
  

Seek

File Name 
Version  

  

0 2E  0 
   

1   A7 
  
   

1 
  B7   
   

1   C7 
   

1   D7 
   

1   E7 
   

1   F7 
   

1   G7 
   

1   H7 
   

1   I7 
   

1   J7 
   

   

D/C# Hex D7 
  

0 2F 0 
  

1  0 
 

  

  
  
  
  
  
  
  
  
  

  
  
  
  
  

kink Confiden

S
    

0  1 
     

A6  A5 A
 

     

B6 
 B5 B 

   

C6 C5 C
   

D6 D5 D
    

E6  E5 E
     

F6   F5 F
   

G6 G5 G
   

H6 H5 H
     

I6   I5 
     

J6   J5 J
     

     

D6 D5 D
   

0 1 
   

0 A5 A
   

   
   
   
   
   
   
   
   
   

   
   
   
   
   

ntial 

Specificatio
  

0 1 1 
   

A4 A3  A2 
 

   

B4 B3 
 B2  

  

C4 C3 C2 
  

D4 D3 D2 
   

E4 E3  E2 
   

F4 F3  F2 
  

G4 G3 G2 
  

H4 H3 H2 
   

I4 I3  I2 
   

J4 J3  J2 
   

   

D4 D3 D2 
  

0 1 1 
  

A4 0 0 
  

  
  
  
  
  
  
  
  
  

  
  
  
  
  

on  For HINK
A0 

   

1 0 U
   

A1 A0  
 

   

B1 B0 
 
 

   

C1 C0  
   

D1 D0  
   

E1 E0  
   

F1 F0  
   

G1 G0  
   

H1 H0  
   

I1 I0  
   

J1 J0  
   

   

D1 D0 C
   

1 1 St
   

A1 A0  
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ser ID Read 

ommand 

tatus Bit Rea

4 

D  M

ad 

Module Numb
Page Numb
 

Read 10 By
A[7:0]]~J[7:
Byte J) [10
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

Description
 

Read IC sta
A[5]: HV Re
0: Ready 
1: Not Read
A[4]: VCI De
0: Normal 
1: VCI lowe
A[3]: [POR=
A[2]: Busy f
0: Normal 
1: BUSY 
A[1:0]: Chip

Remark: 
A[5] and A[4
RESET, the
command 0
respectively

2021/0

ber HIN
ber 
yte User ID s
:0]: UserID (R

0 bytes] 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

n 

atus Bit [POR
eady Detectio

dy 
etection flag 

er than the De
=0] 
flag [POR=0]

p ID [POR=0

4] status are 
ey need to be
0x14 and com
y. 
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stored in OTP
R38, Byte A 

   
   

   
   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

   

R 0x01] 
on flag [POR

[POR=0] 

etect level 

] 

1] 

not valid aft
e initiated by 
mmand 0x15

 
82 

P: 
and 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

R=0] 

er 

5 



 
R/W# D

  

0 
0 
0 

 
0 

  

0 
  

  
  
  
  
  
  
  
  

  

0 
  

0 
  

0 
  

0 
  

0 
  

0 
  

0 
  

0 
  

0 
  

0 
  

0 
  
  

  
  

  
  
  
  
  

  

0 
  

0 
  

0 
  

0 
0 

  

0 
  

0 
  

0 
  
  

  

Seek

File Name 
Version  

D/C#  Hex  D7
    

1    H7 
1    I7 
1    J7 

0  3C  0 
    

1    A7 
   

    

    
    
    
    
    
    
    
    

   

0 37  0 
   

1   A7 
   

1   B7   
   

1 
  

C7   
   

1   D7 
   

1   E7   
   

1 
  

0   
   

1   G7 
   

1   H7 
  
   

1   I7   
   

1   J7 
   
   

   
   

   
   
   
   
   

   

0 38  0 
   

1   A7 
  
   

1   B7 
   

1 
  

C7   

1   D7 
   

1   E7 
   

1   F7 
   

1  G7 
   
   

   

kink Confiden

S

 D6 D5 D
    

H6 H5 
I6 I5 
J6 J5 

0 1 
    

A6 A5 A
    

    
    
    
    
    
    
    
    

   

0 1 
   

0 0 
    

B6 B5 B
    

C6 C5 C
   

D6 D5 D
    

E6 E5 E
    

F6 
 

0  
    

G6 G5 G
    

H6 H5 H
    

I6  I5  
    

J6  J5 J
    
    

    
    

    
    
    
    
   

   

0 1 
    

A6 A5 A
   

B6 B5 B
    

C6 C5 C
D6 D5 D

   

E6 E5 E
    

F6  F5 F
   

G6 G5 G
   
   

   

ntial 

Specificatio

D4 D3  D2  
    

H4 H3  H2  
I4 I3  I2  
J4 J3  J2  

1 1  1  
    

A4 0 A2  
 

    

    
    
    
    
    
    
    
    

  

1 0 1 
  

0 0 0 
   

B4 B3  B2  
   

C4 C3 C2 
  

D4 D3 D2 
   

E4 E3  E2  
   

0 F3 
 

F2  
   

G4 G3 G2 
   

H4 H3 H2 
   

I4 I3  I2  
   

J4 J3  J2 
   
   

   
   

   
   
   
   
  

  

1 1 0 
   

A4 A3  A2 
 

   

B4 B3  B2 
   

C4 C3 C2 
D4 D3 D2 

   

E4 E3  E2 
   

F4 F3  F2 
  

G4 G3 G2 
  
  

  

on  For HINK
A0 

D1 D0 C
   

H1 H0 

 
I1 I0 
J1 J0 

0 0 Bo
   

A1 A0  
 

   

   
   
   
   
   
   
   
   

   

1 1 W
  

O0 0 
   

B1 B0  
 

   

C1 C0 
 

 
   

D1 D0  
   

E1 E0  
 

   

F1 F0 
 

 
   

G1 G0  
   

H1 H0  
 

   

I1 I0  

 
   

J1 J0  
   
   

   
   

   
   
   
   
   

   

0 0 W
   

A1 A0  
 

   

B1 B0  
   

C1 C0 
 

 

D1 D0  
   

E1 E0 

 

  

F1 F0 
  

G1 G0 
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ommand 

order Wavef

Write Register
ption 

Write Register

4 

D  M

form Control 

r for Display 

r for User ID 

Module Numb
Page Numb

Descriptio
     

 

Select bord
A[7:0] = C0
A [7:6] :Sel

A[7:6]  
00   

     
     

01   
     

10   
11[POR]  

Write Regis
A[7] Spare V
0: Default [P
1: Spare 
 

B[7:0]  Disp
C[7:0]  Disp
D[7:0]  Disp
E[7:0]  Disp
F[3:0   Disp
0: Display M
1: Display M
 
 

F[6]:    Ping
0: RAM Ping
1: RAM Ping

G[7:0]~J[7:0
version. 

Remarks: 
1) A[7:0]~J[
2) RAM Pin
for Display M

 

Write Regis
A[7:0]]~J[7

 
 

Remarks: A
OTP by com
 

 

 
 

 

2021/0

ber HIN
ber 

n 
 

der waveform
0h [POR], set
lect VBD opt

Selec
GS T

Defined
A

Fix
Define

V

ster for Displa
VCOM OTP 
POR] 

play Mode for
play Mode for
play Mode for
play Mode for
lay Mode for

Mode 1 
Mode 2 

Pong for Dis
g-Pong disab
g-Pong enab

0] module ID

7:0] can be s
g-Pong func
Mode 1 

ster for User 
7:0]: UserID [

A[7:0]~J[7:0] c
mmand 0x36 
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m for VBD 
t VBD as HIZ
tion 
ct VBD as 
Transition, 
d in A[2] and 
A[1:0] 
x Level, 
ed in A[5:4] 
VCOM 

HiZ 

ay Option 
selection 

 

r WS[7:0] 
r WS[15:8] 
r WS[23:16] 
r WS[31:24] 
r WS[35:32] 

 

splay Mode 2
ble [POR] 
ble 

D /waveform 

stored in OT
tion is not su

ID 
[10 bytes] 

 
 

can be store

 

 

 
82 

    

Z. 

 
 
 
 
 
 
 
 

2 

P 
upport 

ed in 



  
  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
  
  

  

0 
  

0 
  

  
  

0 
  

0 
  

0 

  
  
  

  

0 
  

0 
  

0 
  

0 
0 

 
 

R/W# D
  

0 
  

0 

  
  
  
  
  
  
  
  

Seek

File Name 
Version  

    
    
    
    
    
    

    
    
    
    
    

    
    
    
    
    
    
    

    

0 41  0 
    

1    0 
   

    

    
    

0 44  0 
    

1    0 
    

1    0    

    
    
    

    

0  45  0 
    

1    A7 
    

1    0    
    

1    B7 
1    0 

D/C# Hex  D7 
   

0 46  0 
   

1   A7 

   
   
   
   
   
   
   
   

kink Confiden

S

    
    
    
    
    
    

    
    
    
    
    

    
    
    
    
    
    
   

   

1 0 
    

0 0 
    

    
   

1 0 
   

0 A5 A
    

0 B5 B

    
    
   

   

1 0 
   

A6 A5 A
    

0 0 
   

B6 B5 B
0 0 

D6  D5 D
     

1  0 
    

A6  A5 A

     
     
     
     
     
     
     
     

ntial 

Specificatio

    
    
    
    
    
    

    
    
    
    
    

    
    
    
    
    
    
    

    

0 0  0  
    

0 0 0 
    

    
    

0 0  1  
    

A4 A3  A2  
    

B4 B3  B2    

    
    
    

    

0 0  1  
    

A4 A3  A2  
    

0 0 0 
    

B4 B3  B2  
0 0  0  

D4 D3  D2 
   

0 0  1 
   

A4 0  A2 

   
   
   
   
   
   
   
   

on  For HINK
A0 

   
   
   
   
   
   

   
   
   
   
   

   
   
   
   
   
   
   

   

0 1 R
   

0 A0  
 

   

   
   

0 0 Se
  

StA1 A0 
   

B1 B0  
 

   
   
   

   

0 1 Se
  

StA1 A0 
   

0 A8  
 

   

B1 B0  
0 B8  

D1 D0 C
   

1 0 A
  

RA1 A0 
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ead RAM Op

et RAM X - a
tart / End po

et Ram Y- ad
tart / End po

ommand 

uto Write RA

egular Patte

4 

D  M

ption 

address 
sition 

ddress 
sition 

AM0x26 for 

rn 

Module Numb
Page Numb

A [5:4] Fix L
A[5:4]  

00   
01   
10   
11   

A[2] GS Tra
A[2]   G

0    F
    (

1    F

A [1:0] GS T
A[1:0]  

00   
01   
10   
11   

  

 

Read RAM 
A[0]= 0 [PO
0 : Read RA
1 : Read RA
 

Specify the 
window add
address un
     

A[5:0]: XSA
B[5:0]: XEA
 

 

Specify the 
window add
address un
     
 

A[8:0]: YSA
B[8:0]: YEA

Description
   

Auto Write R

A[7:0] = 00h

A[7]: The 1s
A[6:4]: Step
Step of alte
to Gate  

A[6:4]  
000  
001  
010  

2021/0

ber HIN
ber 

Level Setting
VB

V

V

ansition cont
GS Transitio
Follow LUT 
(Output VCO
Follow LUT 

Transition se
VBD T

L
L
L
L

Option 
OR] 
AM correspo
AM correspo

 start/end po
dress in the X
it for RAM 

 

A[5:0], XStart
A[5:0], XEnd,

 start/end po
dress in the Y
it for RAM 

 

A[8:0], YStart
A[8:0], YEnd,

n  
 

RAM0x26 fo

h [POR] 
 

 

st step value
p Height, POR
r RAM in Y-d

 
Height A[

8 1
16 1
32 1

06/08 
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g for VBD 
BD level 
VSS 

VSH1 
VSL 

VSH2 

rol 
n control 

OM @ RED) 

etting for VBD
Transition 
LUT0 
LUT1 
LUT2 
LUT3 

onding to RA
onding to RA

ositions of the
X direction b

 

t, POR = 00h
 POR = 15h 

ositions of the
Y direction b

 

t, POR = 000
 POR = 127h

  
  

r Regular Pa
  

  

e, POR = 0 
R= 000  
direction acco

  
[6:4]  Heig
100  128
101  256
110  296

 
82 

  
  
  
  
  

 
 
 
 

D 
 
 
 
 
 

M0x24 
M0x26 

e 
y an 

    

h 

e 
y an 

    

0h 
h 

 
 

attern 
 

 

 
ording 

 
ght  
8  
6  
6  



  

  
  
  
  
  
  
  
  

  
  
  
  

0 
  

0 

  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  

  
  

 
 

R/W# D
  

0 
  

0 
  

  
0 

  

Seek

File Name 
Version  

   

   
   
   
   
   
   
   
   

   
   
   
   

0 47  0 
   

1   A7 

   
   
   
   
   
   
   
   
   

   
   
   
   
   
   
   
   

   
   

D/C# Hex D7 
  

0 4E 0 
  

1  0 
  

  
0 4F 0 

  

kink Confiden

S

     

     
     
     
     
     
     
     
     

     
     
    
    

1  0 
    

A6  A5 A

     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     

     
     

D6 D5 D
   

1 0 
   

0 A5 A
   

   
1 0 

   

ntial 

Specificatio

   

   
   
   
   
   
   
   
   

   
   
   
   

0 0  1 
   

A4 0  A2 

   
   
   
   
   
   
   
   
   

   
   
   
   
   
   
   
   

   
   

D4 D3 D2 
  

0 1 1 
  

A4 A3 A2 
  

  
0 1 1 

  

on  For HINK
A0 

   

   
   
   
   
   
   
   
   

   
   
   
   

1 1 A
  

RA1 A0 

   
   
   
   
   
   
   
   
   

   
   
   
   
   
   
   
   

   
   

D1 D0 C
   

1 0 S
  

coA1 A0 
   

   
1 1 S
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uto Write RA

egular Patte

ommand 

et RAM X ad
ounter 

et RAM Y ad

4 

D  M

AM0x24 for 

rn 

ddress 

ddress 

Module Numb
Page Numb

011  

A[2:0]: Step
Step of alte
to Source  

A[2:0]  
000  
001  
010  
011  

BUSY pad w
operation.  
 
 

Auto Write R

A[7:0] = 00h

A[7]: The 1s
A[6:4]: Step
Step of alte
to Gate  

A[6:4]  
000  
001  
010  
011  

A[2:0]: Step
Step of alte
to Source  

A[2:0]  
000  
001  
010  
011  

During oper
high.  

Description
 

Make initial 
address in t
A[5:0]: 00h 

 
Make initial 

2021/0

ber HIN
ber 

64 1

p Width, POR
r RAM in X-d

 
Width A[

8 1
16 1
32 1
64 1

will output hi
 

RAM0x24 fo

h [POR] 
 

 

st step value
p Height, POR
r RAM in Y-d

 
Height A[

8 1
16 1
32 1
64 1

p Width, POR
r RAM in X-d

 
Width A[

8 1
16 1
32 1
64 1

ration, BUSY
 

n 

settings for 
the address 
[POR]. 

settings for 

06/08 
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111  NA

R= 000  
direction acc

  
[2:0]  Wid
100  128
101  176
110  NA
111  NA

gh during 
  

r Regular Pa
  

  

e, POR = 0 
R= 000  
direction acco

  
[6:4]  Heig
100  128
101  256
110  296
111  NA

R= 000  
direction acc

  
[2:0]  Wid
100  128
101  176
110  NA
111  NA

Y pad will out
  

the RAM X 
counter (AC

the RAM Y 

 
82 

A  

 
cording 

 
dth  
8  
6  

A  
A  

 

attern 
 

 

 
ording 

 
ght  
8  
6  
6  

A  

 
cording 

 
dth  
8  
6  

A  
A  

tput 
 

) 



0 
  

0 
  

  
0 

  
  
  
  
  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10

Seek

File Name 
Version  

1  A7 
  

1  0  
  

  
0 7F 0 

  
  
  
  
  
  

0.Data En
This comm

R/W D
W 

POR
 

kink Confiden

S

A6 A5 A
   

0 0 
   

   
1 1 

   
   
   
   
   
   

ntry Mod
mand has mul
DC IB7 I
1   

R 0 

ntial 

Specificatio

A4 A3 A2 
  

0 0 0 
  

  
1 1 1 

  
  
  
  
  
  

de Setting
ltiple configu
IB6 IB5 I
    
0 0 

on  For HINK
A0 

A1 A0 
   

0 A8  
 

   

   
1 1 N

   
   
   
   
   
   

g (11h) 
urations and e
IB4 IB3 I
    A
0 0 
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OP 

each bit settin
IB2 IB1 
AM ID1 

0 1 

4 

D  M

ng is described
IB0 
IDO 

1 

Module Numb
Page Numb

A[8:0]: 000h
 
 

 
This comma
does not ha
module. 
However it 
Frame Mem
Commands
 

d as follows: 

2021/0

ber HIN
ber 

h [POR]. 

and is an em
ave any effec

can be used
mory Write or
s. 
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mpty comman
ct on the disp

 to terminate
r Read 

 
82 

nd; it 
play 

e 



 

 

11

Seek

File Name 
Version  

ID[1:0]: Th
when ID[1
to the RAM
counter can
the address
 
AM: Set th
the RAM. 
address co
to the RAM
bits. 

  

AM="0
X-mode

AM="1
Y-mode

 
The pixel s

 

AM="
X-mo

 

1. Referen
 

kink Confiden

S

he address co
1:0] = “01”. T
M when ID[1
n be made in
s when data i

he direction in
When AM = 

ounter is upda
M area specif

ID [1:0
X: decr
Y: decr

0” 
e 

 

1” 
e 

 

sequence is d

"0” 
ode 

nce Circu

ntial 

Specificatio

ounter is auto
The address co
:0] = “00”. T
dependently 
is written to th

n which the a
“0”, the addr

ated in the Y d
fied by the wi

0]="00” 
rement 
rement 

defined by the
ID [1
X: d
Y: d

uit 

on  For HINK
A0 

omatically inc
ounter is auto

The setting of 
in each upper
he RAM is se

address count
ress counter i
direction. Wh
indow addres

ID [1:0]=
X: increm
Y: decrem
 

 

e ID [0], 
:0]="00” 

decrement 
ecrement 
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cremented by 
omatically de
f incrementing
r and lower b
et by AM bits

ter is updated
is updated in 
hen window a
sses in the ma

="01” 
ment 
ment 

4 

D  M

1, after data 
ecremented by
g or decremen
bit of the addr
s. 

d automaticall
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