

































































































































































































































































































































































Sitronix ST7123

VGMP26[9:0] VGMN26[9:0] 1023-to-1 selector (voltage level of R grayscale 252)
VGMP27[9:0] VGMN27[9:0] 1023-to-1 selector (voltage level of R grayscale 254)
VGMP28[9:0] VGMN28[9:0] 1023-to-1 selector (voltage level of R grayscale 255)
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5.6.2 Gamma function architecture
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Figure 67 positive and Negative grayscale voltage generation
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Sitronix ST7123

Notel. VFT: Feed through voltage

Note2.VREGP: VFT+VGPAMP=feed through voltage + positive gamma amplitude.

Note3.VREGN: VFT+VGNAMP=feed through voltage + negative gamma amplitude.

5.6.3 Grayscale voltage formula

Grayscale Voltage |Formula Grayscale Voltage Formula

VO VGP/NO V64 VGP/N10

V1 VGP/N1 V65 15/16 * VGP/N10 + 1/16(* VGP/N11
V2 VGP/N2 V66 14/16 * VGP/N10 + 2/16* VGP/N11
V3 1/2*V 1/2* VGP/N3 V67 13/16 * VGP/N10 + 3/16:*VGP/N11
V4 V68 12/16 * VGP/N10 + 4/16 * VGP/N11
V5 V69 11/16 *VGP/N10 + 5/16 * VGP/N11
V6 2/4 * VGP & F . V70 10/16 * VGP/N10 + 6/16 * VGP/N11
V7 1/4 * VGP/N3 + 9/16 * VGP/N10 + 7/16 * VGP/N11
V8 VGP/N4 . 8/16 * VGP/N10 + 8/16 * VGP/N11
V9 3/4 * VGPIN4 + 1/4* VGP/N 7/16 * VGP/N10 + 9/16 * VGP/N11
V10 2/4 * VGPIN4 + 2/4* VGP/N5 6/16 * VGP/N10 + 10/16 * VGP/N11
V11 1/4 * VGP/N4 + 3/4* VGP/N5 6 * VGP/N10 + 11/16 * VGP/N11
V12 VGP/N5 V76 /N10 + 12/16 * VGP/N11
V13 3/4 * VGPIN5 + 1/4* VGP/N6 V77 P/N10 + 13/16 * VGP/N11
V14 2/4 * VGP/IN5 + 2/4* VGP/N6 V78 VGP/N10 + 14/16 * VGP/N11
V15 1/4 * VGP/IN5 + 3/4* VGP/N6 V79 1/16 * VGP/N10 + 15/16 * VGP/N11
V16 VGP/N6 V80 VGP/N11

V17 7/8 * VGP/NG6 + 1/8 * VGP/N7 V81 15/16 * VGP/N11 + 1/16 * VGP/N12
V18 6/8 * VGP/NG6 + 2/8 * VGP/N7 V82 14/16 * VGP/N11 + 2/16 * VGP/N12
V19 5/8 * VGP/N6 + 3/8 * VGP/N7 V83 13/16 * VGP/N11 + 3/16 * VGP/N12
V20 4/8 * VGP/N6 + 4/8 * VGP/N7 V84 12/16 * VGP/N11 + 4/16 * VGP/N12
V21 3/8 * VGP/N6 + 5/8 * VGP/N7 V85 11/16 * VGP/N11 + 5/16 * VGP/N12
V22 2/8 * VGP/NG6 + 6/8 * VGP/N7 V86 10/16 * VGP/N11 + 6/16 * VGP/N12
V23 1/8 * VGP/N6 + 7/8 * VGP/N7 V87 9/16 * VGP/N11 + 7/16 * VGP/N12
V24 VGP/N7 V88 8/16 * VGP/N11 + 8/16 * VGP/N12
V25 7/8 * VGP/N7 + 1/8 * VGP/N8 V89 7/16 * VGP/N11 + 9/16 * VGP/N12
V26 6/8 * VGP/N7 + 2/8 * VGP/N8 Va0 6/16 * VGP/N11 + 10/16 * VGP/N12
Va7 5/8 * VGP/N7 + 3/8 * VGP/N8 Va1l 5/16 * VGP/N11 + 11/16 * VGP/N12
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V28 4/8 * VGP/IN7 + 4/8 * VGP/N8 V92 4/16 * VGP/N11 + 12/16 * VGP/N12
V29 3/8 * VGP/N7 + 5/8 * VGP/N8 Va3 3/16 * VGP/N11 + 13/16 * VGP/N12
V30 2/8 * VGP/N7 + 6/8 * VGP/N8 Vo4 2/16 * VGP/N11 + 14/16 * VGP/N12
V31 1/8 * VGP/N7 + 7/8 * VGP/N8 V95 1/16 * VGP/N11 + 15/16 * VGP/N12
V32 VGP/N8 V96 VGP/N12

V33 15/16 * VGP/N8 + 1/16 * VGP/N9 |V97 15/16 * VGP/N12 + 1/16 * VGP/N13
V34 14/16 * VGP/N8 + 2/16 * VGP/N9 |V98 14/16 * VGP/N12 + 2/16 * VGP/N13
V35 13/16 * VGP/N8 + 3/16 * VGP/N9 |V99 13/16 * VGP/N12 + 3/16 * VGP/N13
V36 12/16 * VGP/N8 + 4/16 * VGP/N9 |V100 12/16 * VGP/N12 + 4/16 * VGP/N13
V37 11/16 * VGP/N8 + 5/16 * VGP/N9 [V101 11/16 * VGP/N12 + 5/16 * VGP/N13
V38 10/16 * VGP/N8 + 6/16 * VGP/N9 (V102 10/16 * VGP/N12 + 6/16(* VGP/N13
V39 9/16 * VGP/N8 + 7/16 * VGP/N9 |V103 9/16 * VGP/N12 + 7/16 *VGP/N13
V40 8/16 * 8 +8/16 * VGP/N9 |V104 8/16 * VGP/N12 +8/16 *VGP/N13
V41 +9/16 * VGP/N9 |V105 7/16 * VGP/N12 + 9/16 * VGP/N13
V42 V106 6/16.%VGP/N12 + 10/16 * VGP/N13
V43 V107 5/16 * VGP/N12 + 11/16 * VGP/N13
Va4 4/16 * VGP/N12 + 12/16 * VGP/N13
V45 3/16 * VGP/N8 + 13/16 ? Vi1 3/16 * VGP/N12 + 13/16 * VGP/N13
V46 2/16 * VGP/N8 + 14/16 * VGP/} 2/16 * VGP/N12 + 14/16 * VGP/N13
Va7 1/16 * VGP/N8 + 15/16 * VGP/N9 1/16 * VGP/N12 + 15/16 * VGP/N13
V48 VGP/N9

V49 15/16 * VGP/N9 + 1/16 * VGP/N10 (V113 | VGP/N13 + 1/16 * VGP/N14
V50 14/16 * VGP/N9 + 2/16 * VGP/N10 V114 VGP/N13 + 2/16 * VGP/N14
V51 13/16 * VGP/N9 + 3/16 * VGP/N10 [V115 6 * VGP/N13 + 3/16 * VGP/N14
V52 12/16 * VGP/N9 + 4/16 * VGP/N10 V116 12/16 * VGP/N13 + 4/16 * VGP/N14
V53 11/16 * VGP/N9 + 5/16 * VGP/N10 [V117 11/16 * VGP/N13 + 5/16 * VGP/N14
V54 10/16 * VGP/N9 + 6/16 * VGP/N10 V118 10/16 * VGP/N13 + 6/16 * VGP/N14
V55 9/16 * VGP/N9 + 7/16 * VGP/N10 (V119 9/16 * VGP/N13 + 7/16 * VGP/N14
V56 8/16 * VGP/N9 + 8/16 * VGP/N10 |V120 8/16 * VGP/N13 + 8/16 * VGP/N14
V57 7/16 * VGP/N9 + 9/16 * VGP/N10 |V121 7/16 * VGP/N13 + 9/16 * VGP/N14
V58 6/16 * VGP/N9 + 10/16 * VGP/N10 (V122 6/16 * VGP/N13 + 10/16 * VGP/N14
V59 5/16 * VGP/N9 + 11/16 * VGP/N10 |V123 5/16 * VGP/N13 + 11/16 * VGP/N14
V60 4/16 * VGP/N9 + 12/16 * VGP/N10 (V124 4/16 * VGP/N13 + 12/16 * VGP/N14
V61l 3/16 * VGP/N9 + 13/16 * VGP/N10 |V125 3/16 * VGP/N13 + 13/16 * VGP/N14
V62 2/16 * VGP/N9 + 14/16 * VGP/N10 |V126 2/16 * VGP/N13 + 14/16 * VGP/N14
V63 1/16 * VGP/N9 + 15/16 * VGP/N10 (V127 1/16 * VGP/N13 + 15/16 * VGP/N14
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Grayscale Voltage |Formula Grayscale Voltage Formula

V128 VGP/N14 V192 VGP/N18

V129 15/16 * VGP/N14 + 1/16 * VGP/N15(V193 15/16 * VGP/N18 + 1/16 * VGP/N19
V130 14/16 * VGP/N14 + 2/16 * VGP/N15(V194 14/16 * VGP/N18 + 2/16 * VGP/N19
V131 13/16 * VGP/N14 + 3/16 * VGP/N15(V195 13/16 * VGP/N18 + 3/16 * VGP/N19
V132 12/16 * VGP/N14 + 4/16 * VGP/N15(V196 12/16 * VGP/N18 + 4/16 * VGP/N19
V133 11/16 * VGP/N14 + 5/16 * VGP/N15|V197 11/16 * VGP/N18 + 5/16 * VGP/N19
V134 10/16 * VGP/N14 + 6/16 * VGP/N15(V198 10/16 * VGP/N18 + 6/16 * VGP/N19
V135 9/16 * VGP/N14 + 7/16 * VGP/N15 |V199 9/16 * VGP/N18 + 7/16 * VGP/N19
V136 8/16 * VGP/N14 + 8/16 * VGP/N15 |V200 8/16 * VGP/N18 + 8/16 * VGPIN19
V137 7/16 * VGP/N14 + 9/16 * VGP/N15 |V201 7/16 * VGP/N18 + 9/16 *VGP/N19
V138 6/16 * +10/16 * VGP/N15|V202 6/16 * VGP/N18 + 10/16 *VGP/N19
V139 4.+ 11/16 * VGP/N15(V203 5/16 * VGP/N18 + 11716 * VGP/N19
V140 /1 V204 4/16 *VGP/N18 + 12/16 * VGP/N19
V141 3/16 * VGF | {15(V205 3/16 * VGP/N18 + 13/16 * VGP/N19
V142 2/16 * VGP/N14 2/16* VGP/N18 + 14/16 * VGP/N19
V143 1/16 * VGP/N14 + 15/16 * 1/26 * VGP/N18 + 15/16 * VGP/N19
V144 VGP/N15 VGP/N19

V145 15/16 * VGP/N15 + 1/16 * VGP/N16 15/16 * VGP/N19 + 1/16 * VGP/N20
V146 14/16 * VGP/N15 + 2/16 * VGP/N16 (V210 *VGP/N19 + 2/16 * VGP/N20
V147 13/16 * VGP/N15 + 3/16 * VGP/N16|V211 P/N19 + 3/16 * VGP/N20
V148 12/16 * VGP/N15 + 4/16 * VGP/N16 (V212 12/ , P/N19 + 4/16 * VGP/N20
V149 11/16 * VGP/N15 + 5/16 * VGP/N16|V213 *VGP/N19 + 5/16 * VGP/N20
V150 10/16 * VGP/N15 + 6/16 * VGP/N16(V214 10/16 * VGP/N19 + 6/16 * VGP/N20
V151 9/16 * VGP/N15 + 7/16 * VGP/N16 |V215 9/16 * VGP/N19 + 7/16 * VGP/N20
V152 8/16 * VGP/N15 + 8/16 * VGP/N16 |V216 8/16 * VGP/N19 + 8/16 * VGP/N20
V153 7/16 * VGP/N15 + 9/16 * VGP/N16 |V217 7/16 * VGP/N19 + 9/16 * VGP/N20
V154 6/16 * VGP/N15 + 10/16 * VGP/N16|V218 6/16 * VGP/N19 + 10/16 * VGP/N20
V155 5/16 * VGP/N15 + 11/16 * VGP/N16 (V219 5/16 * VGP/N19 + 11/16 * VGP/N20
V156 4/16 * VGP/N15 + 12/16 * VGP/N16|V220 4/16 * VGP/N19 + 12/16 * VGP/N20
V157 3/16 * VGP/N15 + 13/16 * VGP/N16(|Vv221 3/16 * VGP/N19 + 13/16 * VGP/N20
V158 2/16 * VGP/N15 + 14/16 * VGP/N16(|Vv222 2/16 * VGP/N19 + 14/16 * VGP/N20
V159 1/16 * VGP/N15 + 15/16 * VGP/N16 (V223 1/16 * VGP/N19 + 15/16 * VGP/N20
V160 VGP/N16 V224 VGP/N20

V161 15/16 * VGP/N16 + 1/16 * VGP/N17 (V225 718 * VGP/N20 + 1/8 * VGP/N21
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V162 14/16 * VGP/N16 + 2/16 * VGP/N17 (V226 6/8 * VGP/N20 + 2/8 * VGP/N21
V163 13/16 * VGP/N16 + 3/16 * VGP/N17 (V227 5/8 * VGP/N20 + 3/8 * VGP/N21
V164 12/16 * VGP/N16 + 4/16 * VGP/N17 (V228 4/8 * VGP/N20 + 4/8 * VGP/N21
V165 11/16 * VGP/N16 + 5/16 * VGP/N17|V229 3/8 * VGP/N20 + 5/8 * VGP/N21
V166 10/16 * VGP/N16 + 6/16 * VGP/N17|V230 2/8 * VGP/N20 + 6/8 * VGP/N21
V167 9/16 * VGP/N16 + 7/16 * VGP/N17 (V231 1/8 * VGP/N20 + 7/8 * VGP/N21
V168 8/16 * VGP/N16 + 8/16 * VGP/N17 (V232 VGP/N21

V169 7/16 * VGP/N16 + 9/16 * VGP/N17 (V233 7/8 * VGP/N21 + 1/8 * VGP/N22
V170 6/16 * VGP/N16 + 10/16 * VGP/N17|V234 6/8 * VGP/N21 + 2/8 * VGP/N22
V171 5/16 * VGP/N16 + 11/16 * VGP/N17 (V235 5/8 * VGP/N21 + 3/8 * VGPIN22
V172 4/16 * VGP/N16 + 12/16 * VGP/N17|V236 4/8 * VGP/N21 + 4/8 * VGP/IN22
V173 3/16 * VGP/N16 + 13/16 * VGP/N17|V237 3/8 * VGP/N21 + 5/8 * VGPIN22
V174 2/16 * . 5 + 14/16 * VGP/N17|V238 2/8 * VGP/N21'+'6/8 * VGP/N22
V175 6.+ 15/16 * VGP/N17(V239 1/8 * VGP/N21 + 7/8 * VGP/N22
V176 , V240 VGP/N22

V177 15/16 * VG V241 3/4 *VGPIN22 + 1/4* VGPIN23
V178 2/4 * VGP/N22 + 2/4* VGP/N23
V179 13/16 * VGP/N17 + 3/16 1/4 * VGP/IN22 + 3/4* VGP/N23
V180 12/16 * VGP/N17 + 4/16 * VG VGP/N23

V181 11/16 * VGP/N17 + 5/16 * VGP/N18 3/4 * VGP/N23 + 1/4* VGPIN24
V182 10/16 * VGP/N17 + 6/16 * VGP/N18|V246 2[4 * VGPIN23 + 2/4* VGP/N24
V183 9/16 * VGP/N17 + 7/16 * VGP/N18 |V247 P/N23 + 3/4* VGP/N24
V184 8/16 * VGP/N17 + 8/16 * VGP/N18 |V248

V185 7/16 * VGP/N17 + 9/16 * VGP/N18 |V249 GP/N24 + 1/2* VGP/N25
V186 6/16 * VGP/N17 + 10/16 * VGP/N18|V250 VGP/N25

V187 5/16 * VGP/N17 + 11/16 * VGP/N18 (V251 1/2 * VGP/N25 + 1/2* VGP/N26
V188 4/16 * VGP/N17 + 12/16 * VGP/N18|V252 VGP/N26

V189 3/16 * VGP/N17 + 13/16 * VGP/N18[V253 1/2 * VGP/IN26 + 1/2* VGP/N27
V190 2/16 * VGP/N17 + 14/16 * VGP/N18|V254 VGP/N27

V191 1/16 * VGP/N17 + 15/16 * VGP/N18|V255 VGP/N28
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57 Reset function

The Reset function of ST7123 is triggered by RESX input. After reset function is triggered, the ST7123 is into a reset

period, and the duration of this period must be at least 1ms. During this period, the ST7123 and its power circuit is

initialized.

Initial State Of Output Pins

Output Pins Name Initial State
S[720:1] (source output) GND
VGH GND
VGL GND
VGHS AVDD
VCOM GND
SOUT[ P signal) GND

5.7.1 Reset ng Di
ST7123 provides Power On R a T (I‘SX) for IC initialization and exit Deep Standby Mode (DSTB). For
exiting DSTB Mode, HWRST pin sho ti /

Power On Reset & HWRS

east 10ms. The timing,diagram is located at below.

&
P
HWRST Reset

-

57.11

Power on Reset

-+

IOVCC /

|
!
:
DPHYVCC .
l
|
|
|

| | |
} T T
I I |
I I |
I I I
| | |
| | |
| | |
AVDD | : :
|
AVEE —\4'( : : |
| |
L 1 |
: HWRST pin tie low at legst 1ms |
I I |
RESX ! More than | | More than !
I 10ms I 10ms :
| 1
T |

M
|
|

Initial condition

I
Initial condition><

DSTB Command setting

Display
status X XX

Figure 68 Power on Reset and HWRST reset

Note: RESX should be tied to high when exiting DSTB Mode.
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5.8 Abnormal Power off Function

ST7123 provides Power Drop detection. If external power drops lower than circuit detection voltage, then the system will

enter into Sleep In Mode.

5.8.1 Abnormal Power Off
Abnormal Power Off circuit can detect external voltage source IOVCC, AVDD, AVEE, if one of them is below detection
voltage, then the system will be into Sleep In Mode. The following schematic is to show how the detection circuit produces
abnormal signal.

5us  Filter out

AVD i
VIH, AVDDe = Sp e cc e ecceae AVDD— AVDD AVDD abnor]
- Vv _ Detect -
TH, AVDD
Abnormal Off
AVEE .pnor o Sequence
> Digital >
IovCC ’CC abnor|
Detect
Iovccabnor
Figure 69 Abnormal Off Function Blocl
I
I I
I
I
IOVCC/AVDD/AVEE T~ !
I I
I
Abnormal signal :
T
IAbnormal Sequence > 10mg
I I
Display ' :
status Sleep ‘?Ut Mode >< Sleep In Mode

Figure 70 Abnormal Off Sequence Diagram

Notel: Abnormal function is working only in Sleep Out Mode

Note2: External power supply drop can't be so quickly, drop time must be longer than 100ms linearly (see AC characteristic).

V0.5 Page 126 of 299 2021/09

Sitronix Confidential ~ The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



Sitronix ST7123

5.9 Basic Operation Mode

The basic operation mode of ST7123 is illustrated below. When changing from one mode to another, make sure to follow

the sequence indicated in below figure.

Power On

ardware Reset

Resx Set To High e . _---..-.T ....... NPT LTE, S it --
¢ Deep Standby ! Resx=L I Resxs "
Resx Set To High . Cmd Jo1 >150us i *15ms :
e * """" I A R
Sleep In Mode
(Resx=H)
o
A
......... h AT,
{ SleepOut
I‘ Command 'I
4 )
Sleep Out‘Mode
A 4
Sleep Out Sequence
i Abnormal Power off E
l i Sequence About 10ms
[ Display ]
Abnormal Power Of
ST §'|é;|5 n ' Detection
. Command  } (IOVCC/AVDD/AVEE)
Y
Sleep In Sequence P
o
- /
Figure 71 Basic Operation Mode
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5.10 Power On/Off Sequence

The power On/Off sequence is illustrated below.

Power on sequence
> < Normal Display on >

< Power supply on
v

DISPOFF Command
(set DISPOFF (28h))

v

Power off sequence

Hardware Rest

2ms or more +
SLPOUT Command SLPIN Command
(set EXIT_SLP_MODE(11h)) (set SLPIN (10h))

+ 100ms or more

DISPON Command
Power supply off

PON (29h))

10ms or more +

(set DI

ff sequence block diagram

//73,}

2021/09
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5.10.1  Power On/Off Timing

The power On/Off timing diagram is illustrated below.

>1ms

I0VCC/ £ 50%
DPHYVCC 10%

i£90%
AVDD A
N L Soms
T\ 2
(] : >2ms
AVEE N
#1 #2

4;;"“ >1 VIH
RESX '.l rrISQ.‘ q ms
. v Vil
Note1

i >1ms
—

MIPI Video
Stream Packet

Noted

Note2 SLPOUT command : iDISPON command

MIPI Command ~ [TTTTTTIUTONCNSUTTTTM H
0

: LP-11 State !

Transfer : :
>0ms i
—

Backlight

Backlight control

=0ms '

lovce/ "
DPHYVCC Nio%

AVDD i

>0m

AVEE fmﬂ.a

90% 7

- >15ms |

T VIH S
RESX I e 70T

o >100ms :

Note5

MIPI Video ;
Stream Packet

EDISPOFF, + SLPIN command

MIPI Command >33ms (Min 2 Frame)
Transfer
Backlight ——| Backlight control
16ms > Backlight Off > Oms

Figure 73 The power on sequence timing

Note 1: The RESX of #1 is better than that of #2.

Note 2: MIPI lanes must go to LP11 after Power IOVCC/DPHYVCC is ready

Note 3: After SLPOUT command, driver IC will start internal power on action. Any other settings should be set after SLPOUT command
with a minimum of 10mS.

Note 4: MIPI video stream packet should be sent after both of RESX tied to high with a minimum delay time of 2mS, and video data will
not be captured until DISPON.

Note 5: DISPOFF and SLPIN command should be set after SLPOUT command with a minimum delay time of 100mS.

Note 6: RESX tied low into deep standby mode with a minimum time of 15ms.
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5.10.2  Power Ramp Up/Down Specifications

The power ramp up/down specifications are illustrate below

lovce! Joseorr e,
DPHYVCC 90% 3 A oo
X(10%
AVDD 90% % Trsp E 90%
ETDOFFZ 0% : 10%7 TDONZE
7( 10% 10% %
A —\!
AVEE 90% E TDOFF1 TpD TDON1I E 90%
Figure 74 The power ramp up/down timing
Iltem Symbol | Unit Min. Me}h5|
System power (IOVCC) rise time (10% to 90%) | Trsp ms - 2
System power (IOVCC) on to AVDD on time Toepon ms 1 -
IAVDD-AVEE on delay time (10% to 10%) Toon1 ms 0 -
IAVDD-AVEE on delay time (90% to 90%) Toonz ms 0 -
AVEE-AVDD off delay time (10% to 10%) Toorr1 ms 0 -
AVEE-AVDD off delay time (90% to 90%) Toorr2 ms 0 -
IAVDD off to system power off time Tospopr | MS 0 -
Power down time Tep ms 10

9

V0.5 Page 130 of 299 2021/09

Sitronix Confidential ~ The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



Sitronix ST7123

5.11 Instruction Setting Sequence

5.11.1  Sleep Enter/Exit Sequences
When setting instruction to the ST7123, the sequence shown in below figure must be followed to complete the instruction

setting.

Display Off Sequence

S CEEETTY

Sleep In Command (10h)
Enter Sleep In Mode

Sleep Out Command (11h)
Exit Sleep In Mode

Wait >10 mS
Reload NVM Value & Power On Seque

Y

Display On Sequence

Figure 75 Sleep Enter/Exit Setting Sequence
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5.11.2  Deep Standby Mode Enter/Exit Sequences

When setting instruction to the ST7123, the sequence shown in below figure must be followed to complete the

instruction setting.

Display Off Command (28h)
Enter Display Mode

I
|
¥
Sleep In Command (10h)
Enter Sleep In Mode
I

y

Deep Standby Command
(Command=4Fh, Parameter=01h)
Enter Deep Standby Mode

Waiting time>100ms

Note:

For MIPI IF, if deep standby mode used; pull
HSSI CLK & HSSI DO~D3 PIN to VSS after
executing deep standby command

— y
Exit Deep Standby Command

(Set RESX Pin low pulse>1ms then rise to high)

Note:
After exiting deep standby mode, please enables
HSSI CLK &HSSI DO~D3 Pin to 1.2V

L

( Initial Command Setting )

1

( Display On Sequence )

Figure 76 Deep Standby Mode Enter/Exit Setting Sequence
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5.12  Touch interface protocol

ST7123 supports SPI and 12C interface, which allows full-duplex, synchronous, serial communications with host

controllers. ST7123 SPI equips four serial signals, SS, SCK, MISO and MOSI.

5.12.1  SPlinterface
ST7123 operates as a SPI slave device and data length is 16-bit. TP_SPI_SS, TP_SPI_SCK and TP_SPI_MOSI are
Schmitt trigger inputs. The data on TP_SPI_MOSI is latched on rising edge of TP_SPI_SCK and the data on
TP_SPI_MISO output on falling edge of TP_SPI_SCK. The maximum SPI clock rate is 16 MHz.

I0VDD

1I0VDD I0VDD
SCK TP SPI SCK
SDA TP_SPI_MOSI
SDO TP_SPI_MISO
cs TP_SPI’SS
Host TDDI
Mointor TP_TSIX

The information transmitted by SPI can be divided into command packet and data packet. Command packet can
access register and data packet can access internal RAM. The most significant bit, called ID bit, after TP_SPI_SS falling
edge is used to identify command or data packet. And the following bit, called R/W bit, is used to identify write or read

operation.

) Command Protocol

In command protocol, ID bit of 1st word after TP_SPI_SS falling edge is “0” to indicate register access. R/W bit is
“0” to indicate write operation and “1” to indicate read operation. Bit13 to bitO of 1st word, called ADD bits, are address of
register to be accessed. If at write operation, the 2nd word on TP_SPI_MOSI will update the register which is addressed

by ADD and afterward ADD will increase one automatically. If at read operation, the 2nd word on TP_SPI_MOSI is dummy
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word (value doesn’t care). The 3rd word on TP_SPI_MISO will be outputted from register addressed by ADD and similarly

ADD is increment afterwards. Keep writing and reading words can access the consecutive registers during one SPI
transmission. If accessing non-consecutive register is happened, SS should return to “1” to end current transmission and

start another SPI command protocol to assign new register address.

SS
sek — JUUIWUU LU QU UL Ul Uy
b15 b14 ... ... b1 b0 b15 b14 ... .. b1 b0 b15 b14 ... ... b1 b0 b15 b14 ... ... bl b0 b15 b14 ... ... bl bO
MOSl ‘ 0 ‘ 0 ‘ Register Address ‘ Register Value (of Address+0) ‘ Register Value (of Address+1) ‘ Register Value (of Address+2) ‘ ‘ Register Value (of Address+N) ‘
MSB LsB
MISO ‘ Don't Care ‘ Don't Care ‘ Don't Care ‘ Don't Care ‘ ‘ Don't Care ‘

Host write register command

—
sck — |[1J1IY JUTT LA UN T WU

b15 b14 ... S
MOSI ‘ 0 ‘ 1 ‘ Register Address
MSB LsB

Don’t Care / /‘/ / Don't Care ‘ ‘ Don't Care ‘

. b1 Vb0 b15 b14 ... ... b1 b0 b15 b14 ... ... bl b0
MISO ‘ Don't Care ‘ e / gister Value (of Address+0) ‘ Register Value (of Address+1) ‘ ‘ Register Value (of Address+N) ‘

Host read regis a

In data protocol, ID bit of 1st word after SS falling edge is “1” to indicate RA

) Data Protocol
cess. R/W bit is “0” to indicate write
operation and “1” to indicate read operation. Bit13 to bitO of 1st word, called ADD bits, are address of RAM to be accessed.
If at write operation, the 2nd word on MOSI will update RAM which is addressed by ADD and afterward ADD will increase
one automatically. If at read operation, the 2nd word on MISO is 16-bit header. The 3rd word on MISO will be outputted

from RAM addressed by ADD and similarly ADD is increment afterwards. Keep writing and reading words can access the
consecutive RAM addresses during one SPI transmission. If accessing non-consecutive RAM address is happened, SS

should return to “1” to end current transmission and start another SPI data protocol to assign new RAM address.

ss ] —
S ininipPalyinininipipPalsiginininipValsiainininipl. aipininbaisiim.

b5 b14 ... . bl b0 b5 bi4 ... . bl b0 bi5 b14 ... . bl b0 bi5 bi4 ... b1 b b15 bi4 ... . bl b0
MOSI [1]o] RAM Address ‘ RAM Data (of Address+0) ‘ RAM Data (of Address+1) ‘ RAM Data (of Address+2) ‘ ‘ RAM Data (of Address+N) ‘
MSB LsB

MISO ‘ Don't Care ‘ Don’t Care ‘ Don't Care ‘ Don't Care ‘ ‘ Don't Care ‘
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Host write RAM data

S [
sck T UV QUUUUUUWUUUUUU QU U UV ULV LU U UL UUUR
b1S bl4 ... ... bl b0
MOSI ‘ 1 ‘ 1 ‘ Register Address ‘ Don't Care ‘ Don't Care ‘ Don't Care ‘ Don't Care ‘ ‘ Don’t Care ‘
MOS MSB LSBbleM‘H ... bl b0 DbIS bl4 ... ... bl b0 DbIS bl4 ... ... bl b0 bIS bl4 ... ... bl B0 bls bl4 ... ... bl b0
0 ‘ Don't Care ‘ Data Header 0 ‘ Data Header 1 ‘ Data Header 2 ‘ RAM Value (of Address+0) ‘ ‘ RAM Value (of Address+N) ‘

Host read RAM data

Y,
LA 5,
i 4
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5.12.2 12C

ST7123 protocol supports operating speeds up to 400 kb/s with 7-bit addressing and 8-bit data bytes. The
TP_I2C_SCK, TP_I2C_SDA, and TP_TSIX pins are typically used in an I2C interface.

The values of the pull-up resistors should be chosen to ensure that the rise times of the TP_I2C_SDA and
TP_I2C_SCK signals are within the limits set by the 12C specification. These values depend on what other devices, if any,

are on the 12C bus. Typical values fall within the range of 2 kQ to 10 kQ.

IOVDD

IOVDD

SCK TP_I2C_SCK r\
SDA TP_I2C_SDA >

IOVDD

——— \WN—F0

Host

Mointor

) I12C Pin Definition

Name I/0 Description Connect Pin

IOVDD I Power supply for /0O system IOVDD
SCK I 12C clock pin TP_12C_SCK
SDA /0 | 12C data pin TP_I2C_SDA
IRQ O | Data ready interrupt pin TP_TSIX

) 12C clock timing
When a transaction contains the slave address and R/W bit (start condition), the sensor can hold SCL low and
checks that the slave address matches. If the slave address fails to match, the sensor no longer clock stretches on

subsequent byte transmission until it detects the next start condition. When the slave address matches, the sensor
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acknowledges and can continue to clock stretch at the end of subsequent bytes within the same transaction.

START STOP
(7X D6 XD5X D4 XD3 X D2 XDTX DO XACK)
wLese T ANNANANNANANNANNNNNNANNNS

K

TP_I2C_SD
A

5.12.3 IRQ
ST7123 provides an interrupt pin(TP_TSIX) that is asserted to indicate that new data is available for reading by the
host. The TP_TSIX signal is intended to be used as interrupt source to a host. IRQ functionality is added by MCU firmware.

The IRQ to host connection as below.

N
<«— SPI/12G—»

Touch Touch IC TR_TSIx—»| Host
The TP_TSIX pin behavior

New data is ready De-assert IRQ

TP_TSIX
MOSI/ MISO Host send read cmd Slave output Coordinate data
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6 COMMAND DESCRIPTION

6.1 User Command Set (UCS) List
Write/Read | NVM Parameter
Command (Hex) Function MIPI Transmission
/Command | option Number
NOP 00 C No No Operation 0 LPDT/HSDT
SWRESET 01 C No Software Reset 0 LPDT/HSDT
RDDID 04 R No Read Display Identification Information 3 LPDT/HSDT
RDNUMED 05 R No Read Number of Errors on DSI 1 LPDT/HSDT
RDDST 09 R No Read Display Status 4 LPDT/HSDT
RDDPM 0A R No Read Display Power Mode 1 LRDT/HSDT
RDDMADCTL 0B R No Read Display MADCTL 1 LPDT/HSDT
RDDIM 0D No Read Display Image Mode 1 LPDT/HSDT
RDDSM OE No Read Display Signal Mode 1 LPDT/HSDT
RDDSDR OoF Read Display Self-Diagnostic Result 1 LPDT/HSDT
SLPIN 10 . Enter Sleep In mode 0 LPDT/HSDT
SLPOUT 11 C Enter Sleep Out mode 0 LPDT/HSDT
NORON 13 C No orm&isplay mode 0 LPDT/HSDT
INVOFF 20 C No sion Off 0 LPDT/HSDT
INVON 21 C No 0 LPDT/HSDT
ALLPOFF 22 C No 0 LPDT/HSDT
ALLPON 23 C No All pixe 0 LPDT/HSDT
GAMSEL 26 C No Gamma curve selec 1 LPDT/HSDT
DISPOFF 28 C No Display off 0 LPDT/HSDT
DISPON 29 C No Display on 0 LPDT/HSDT
TEOFF 34 C No Tearing Effect Line Off 0 LPDT/HSDT
TEEON 35 w No Tearing Effect Line On 1 LPDT/HSDT
MADCTL 36 w Yes Memory Access Direction Control 1 LPDT/HSDT
IDMOFF 38 W No Idle Mode OFF 0 LPDT/HSDT
IDMON 39 W No Idle Mode ON 0 LPDT/HSDT
TESLWR 44 W No Write TE Scan Line 2 LPDT/HSDT
TESLRD 45 R No Read Scan Line 2 LPDT/HSDT
DSTB 4F W No Deep standby mode on 1 LPDT/HSDT
WRDISBV 51 W No Write Display Brightness 1 LPDT/HSDT
RDDISBV 52 R No Read Display Brightness Value 1 LPDT/HSDT
WRCTRLD 53 W No Write CTRL Display 1 LPDT/HSDT
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RDCTRLD 54 R No Read CTRL Display 1 LPDT/HSDT
WRCABC 55 w No Write Content Adaptive Brightness Control 1 LPDT/HSDT
RDCABC 56 R No Read Content Adaptive Brightness Control 1 LPDT/HSDT
WRCABCMB 5E W No Write CABC Minimum Brightness 1 LPDT/HSDT
RDCABCMB 5F R No Read CABC Minimum Brightness 1 LPDT/HSDT
RDID1 DA R Yes Read ID1 1 LPDT/HSDT
RDID2 DB R Yes Read ID2 1 LPDT/HSDT
RDID3 DC R Yes Read ID3 1 LPDT/HSDT
RDDDBS Al R No Read DDB Start 8 LPDT/HSDT
RDDDBC A8 R Yes Read DDB Continue 8 LPDT/HSDT
RDFCS AA R No Read First Checksum 1 LPDT/HSDT
RDCCS AF R No Read Continue Checksum 1 LPDT/HSDT
RDICCD F4 No Read Sitronix IC ID 2 LPDT/HSDT
MIPIEXTFMAT F9 YES MIPI Extension Format 1 LPDT/HSDT
Note: LPDT (Low Power M , HSD M/om
&
//,, %
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6.2 User Command Set (UCS) DESCRIPTION
6.2.1 NOP (00H) : No Operation
00H NOP (No Operation)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
NOP Write (0] 0 0 0 0 0 0 0 (O0H)
Parameter No Parameter -
Description |- This command is empty command. It does not have effect on the display module.
Restriction |-
Register Status Availability r
Sleep Out, Display On Yes
Availability
Sleep In Yes
¢ & / o
//,, %
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6.2.2 SWRESET (01H): Software Reset
01H SWRESET (Software Reset)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
SWRESET Write 0 0 0 0 0 0 0 1 (01H)
Parameter No Parameter -
o - When the Software Reset command is written, it causes a software reset. It resets the commands and parameters to their S/W|
Pescription Reset default values and all source & gate outputs are set to VSS (display off).
Restriction |-
Register Status Availability ~
Sleep Out, Display On Yes
Availability
Sleep In Yes
8
//,, %
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6.2.3 RDDID (04H) Read Display Identification Information
04H RDDID (Read Display Identification Information)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDID Write 0 0 0 0 0 1 0 0 (04H)
15t Parameter Read ID1[7:0] FFh
2" Parameter Read ID2[7:0] FFh
3" Parameter Read ID3[7:0] FFh
- Read Display Identification Information
-ID1 : LCD module's manufacturer ID (FFh: not programmed)
Description
-ID2 : LCD module/driver version ID (FFh: not programmed)
-ID3 : LCD module/driver ID (FFh: not programmed)
Restriction |-
Availability y
Register
Yes
Availability
Yes
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6.2.4 RDNUMED (05H) Read Number of Errors on DSI
05H RDNUMED
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDNUMED Write 0 0 0 0 0 1 0 1 (05H)
15t Parameter Read DSI_NUMBER][7:0] 00h
Description |- Read Number of Errors on DSI, DSI_NUMBER][7:0] is a number of the errors on DSI.
Restriction |-
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.5 RDDST (09H) Read Display Status
09H RDNUMED(Read Display Status)
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Default)

RDDST Write 0 0 0 0 1 0 0 1 (09H)
1st Parameter Read Booster_on 0 0 0 0 BGR 0 CA 00h
2nd Parameter Read LA 0 0 0 IDMON 0 SLPOUT | NORON 00h
3rd Parameter Read 0 0 INVON| ALLPON | ALLPOFF | DSPON TEON |GAMM_SEL[2]| 0O0h
4th Parameter Read GAMMA_SEL[1] | GAMMA_SEL[0] [TEMOD 0 0 0 0 EOD 00h

- This command indicates the current status of the display as described in the table below :

Bit

Description

Value (. o

Booster_on

Booster status

‘1’ = Booster on.

‘0’ = Booster off

‘1’ = Decrement, (Right to Left, when MADCTL (36h) CA="1")

CA olumn Address Order (CA)
‘0’ = Increment, (Left to Right, when MADCTL (36h) CA="0")
‘1’ = Row/column exchange; (when MADCTL (36h) LA="1")
LA )
“ ‘0’ = Normal, (when MADCTL (36h) LA="0’
‘1’ = BGR Order,«(When MADCTL (36h) BGR="1")
BGR
#B Order, (When,MADCTL (36h) BGR="0)
IDMON Idle Mode On/Off
SLPOUT Sleep In/Out Mode
Description "= Normal Mode
NORON Normal mode
‘0’ = Normal Mode @
‘1’ = Display On Mode
DSPON Display On/Off Mode
‘0’ = Display Off Mode
‘1’ = Inversion On Mode
INVON Inversion On/Off Mode
‘0’ = Inversion Off Mode
‘1’ = All pixel on
ALLPON All pixel on
‘0’ = Normal mode
‘1" = All pixel off
ALLPOFF All pixel off
‘0’ = Normal mode
‘1’ = Inversion On Mode
TEON Tearing effect line on/off
‘0’ = Inversion Off Mode
‘000’ = Gamma curve 1(gamma 2.2)
GAMMA_SELJ[2:0] | Gamma curve selection
‘others’ = reserved
TEMOD Tearing effect line mode ‘1’ = V- blanking and H-blanking
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‘0’ = V-blanking only
‘1’ = Error
EOD Error on DSI
‘0’ = No Error
Restriction |-
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.6 RDDPM (0AH): Read Display Power Mode
0AH RDDPM (Read Display Power Mode)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDPM Write 0 0 0 0 1 0 1 0 (OAH)
1% Parameter Read Booster_on| IDMON 0 SLPOUT | NORON DSPON 0 0 00h
- This command indicates the current status of the display as described in the table below:
Bit Description Value
1’ = Booster on.
Booster_on Booster status
‘0’ = Booster off
‘1’ = Idle Mode On,
IDMON Idle Mode On/Off
‘0’ = Idle Mode Off
Description ‘1’ = Sleep Out Mode
SLPOUT Sleep In/Out Mode
‘0’ = Sleep In Mode
‘1’ = Normal Mode on
‘0’ = Normal Mode off
‘1’ = Display On Mode
DSPON
‘0’ = Display Off.Mode
Restriction |-
Status Availability
Register
Sleep Out, Display On
Availability
Sleep In
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6.2.7  RDDMADCTR (OBH): Read Display MADCTR

0BH RDDMADCTR (Read Display MADCTR)

Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDMADCTR Write 0 0 0 0 1 0 1 1 (0OBH)
1% Parameter Read 0 0 0 0 BGR 0 CA LA 00h

- This command indicates the current status of the display as described in the table below:
Bit Description Value
‘1’ = Decrement, (Right to Left, when MADCTL (36h) CA="1")
CA Column Address Order (CA)
‘0’ = Increment, (Left to Right, when MADCTL (36h) CA="0")
Description ‘1’ = Row/column exchange, (when MADCTL (36h) LA="1")
LA Row Address Order (LA)
‘0’ = Normal, (when MADCTL (36h) LA="0’
‘1’ = BGR Order, (When MADCTL (36h) BGR="1")
GB/ BGR Order
‘0’ = RGB Order, (When MADCTL (36h) BGR='0")
Restriction -
Status / \Avaih)ility
Register -
Sleep Out, a Yes
Availability
Sleep In Yes
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6.2.8 RDDCOLM (0CH): Read Display Color Mode
ODH RDDIM (Read Display Image Mode)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDIM Write 0 0 0 0 1 1 0 1 (OCH)
1% Parameter Read 0 0 0 0 0 DBI[2:0] 00h
- This command indicates the current status of the display as described in the table.
DBI[2:0] Color Format
Oh~4h Reserved
Description 5h 16-bit/pixel
6h 18-bit/pixel
7h 24-bit/pixel
Note: For DBI[2:0] definition refer to interface Pixel Format (3Ah)
Restriction |-
Avai@/
Register £
Yes
Availability
Yes
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6.2.9 RDDIM (ODH): Read Display Image Mode
ODH RDDIM (Read Display Image Mode)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDIM Write 0 0 0 0 1 1 0 1 (ODH)
1% Parameter Read 0 0 INVON ALLPON | ALLPOFF GAMMA_SEL[2:0] 00h

- This command indicates the current status of the display as described in the table below:

Sleep In

Bit Description Value
‘1’ = Inversion On Mode
INVON Inversion On/Off Mode
‘0’ = Inversion Off Mode
‘1" = All pixel on
ALLPON All pixel on
Description ‘0’ = Normal display
‘1" = All pixel off
All pixel off
‘0’ = Normal display
‘000’ = Gamma curve 1(gamma 2.2)
mma curve selection
‘others’ = Reserved
Restriction |-
Status / V Availability
Register
Sleep Out, Display On Yes
Availability

V0.5
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6.2.10 RDDSM (0OEH): Read Display Signal Mode
OEH RDDSM (Read Display Signal Mode)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDSM Write 0 0 0 0 1 1 0 1 (OEH)
1st Parameter Read TEON TEM 0 0 0 0 0 EOD 00h
- This command indicates the current status of the display as described in the table below:
Bit Description Value
‘1’ = Inversion On Mode
TEON Tearing effect line on/off
‘0’ = Inversion Off Mode
Description ‘1’ = V- blanking and H-blanking
TEM Tearing effect line mode
‘0’ = V-blanking only
‘1’ = Error
Error on DSI
‘0’ = No Error
Restriction |-
Status / \Avaih)ility
Register -
Sleep Out, a Yes
Availability
Sleep In Yes
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6.2.11 RDDSDR(OFH): Read Display Self-Diagnostic Result
OFH RDDSM (Read Display Signal Mode)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDSDR Write 0 0 0 0 1 1 1 1 (OFH)
1st Parameter Read RLD FD 0 0 0 0 0 CCR 00h
- This command indicates the current status of the display as described in the below:
-RLD: This bit is the Register Loading Detection
-FD: This bit is the Functionality Detection
Description
-CCR: The checksum compare result.
0 = Checksum is the same.
1 = Checksum is not the same
Restriction |-
Register
Availability
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6.2.12  SLPIN (10H): Sleep In
10H SLPIN (Sleep In)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
SLPIN Write 0 0 0 1 0 0 0 0 (10H)
Parameter No Parameter -
- This command causes the LCD module to enter the minimum power consumption mode.
- In this mode the DC/DC converter is stopped, Internal display oscillator is stopped, and panel scanning is stopped.
Sleep In
- 1
e A e e S
Description ]
Gate Output Stop : Stap
|
Source Output “ o : o
[ = I
I Blanking Display(1 Frama)
- This command has no is.already in sleep in mode. Sleep'ln Mode can only be exit by the Sleep Out
Command (11H). .
- It will be necessary to wait 5ms befor ; this is'to allow time for the supply voltages and clock circuits to
Restriction
stabilize.
- It will be necessary to wait 120ms after sending Slee| n.in Sleep In Mode) before Sleep In command can
be sent.
4
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In No
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6.2.13  SLPOUT (11H): Sleep Out
11H SLPOUT (Sleep Out)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
SLPOUT Write 0 0 0 1 0 0 0 1 (11H)
Parameter No Parameter -
- This command turns off sleep mode.
- In this mode the DC/DC converter is enabled, Internal display oscillator is started, and panel scanning is started.
Sleep Out
Intemal Oscillator Stop
Description |
Gate Output Stop : Stop :
|
Source Cutput ov : o
! | |
: Blanking Display (ever 1 Rrame)
- This command has no effect in sw out mode. Sleep Out Mode can only be exit by the Sleep In
Command (10H).
- It will be necessary to wait 5ms before sendin S\ is to allow time for the supply voltages and clock circuits to
stabilize.
Restriction |- DRIVER loads all default values of extended and,test commal ing this 5Smsec and there cannot be any
abnormal visual effect on the display image if these default and regisi when this load is done and when the
DRIVER is already Sleep Out mode.
- It will be necessary to wait 120ms after sending Sleep In command (when leep Out mode) before Sleep Out command can
be sent
Status Availability
Register
Sleep Out, Display On No
Availability
Sleep In Yes
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6.2.14  NORON (13H): Normal display mode On
13H NORON (Normal Display Mode On )
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
INVOFF Write 0 0 0 1 0 0 1 1 (13H)
Parameter No Parameter -
- This command is used to return display to normal display mode.
Description
-.This command can exit all pixel on/off mode to normal display mode.
Restriction
Status Availability v
Register A
Out, Display On Yes
Availability
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6.2.15 INVOFF (20H) : Display Inversion Off

20H INVOFF (Display Inversion Off )
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
INVOFF Write 0 0 1 0 0 0 0 0 (20H)
Parameter No Parameter -

- This command is used to recover from display inversion mode.
- This command makes no change of contents of frame memory.

- This command does not change any other status.

{Example)
Memory Display
Description
~

Restriction |- This command I‘already in inversion off mode.

Status n “Availabilty

Register
Sleep Out, Displa: Yes

Availability

Sleep In Yes
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6.2.16 INVON (21H) : Display Inversion On
21H INVON (Display Inversion On)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
INVON Write 0 0 1 0 0 0 0 1 (21H)
Parameter No Parameter -
- This command is used to enter into display inversion mode.
- This command makes no change of contents of frame memory. Every bit is inverted from the frame memory to the display.
- This command does not change any other status.
(Example)
Memory
Description
Restriction |- This command has no Iready in inversion off mode.
Status ys V Availability
Register
Sleep Out, Display On
Availability
Sleep In
V0.5 Page 156 of 299 2021/09

Sitronix Confidential

disclosed in whole or in part without prior written permission of Sitronix.

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or




Sitroni

ST7123

6.2.17  ALLPOFF (22H): All pixel off
22H ALLPOFF (All pixel off)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
ALLPOFF Write 0 0 1 0 0 0 1 0 (22H)
Parameter No Parameter -
- This command is used to black display In sleep out mode.
Description |- Exit from this command by All pixel on(23H) or Normal display mode(13H)
Restriction
Status Availability v
Register A
Out, Display On Yes
Availability
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6.2.18  ALLPON (23H): All pixel on
23H ALLPOFF (All pixel off)

Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
ALLPON Write 0 0 1 0 0 0 1 1 (23H)
Parameter No Parameter -

- This command is used to white display In sleep out mode.

Description |- Exit from this command by All pixel off(22H) or Normal display mode(13H)

Restriction

Status Availability v
Register A
Out, Display On Yes
Availability
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6.2.19 GAMSEL (26H): Gamma Curve Select
26H (Gamma Curve Select)

Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
GAMSEL Write 0 0 1 0 0 1 1 0 (26H)
Parameter Write 0 0 0 0 GC[3:0]

- This command is used to select gamma curve, and only 1 curve (gamma 2.2) can be selected.
GCJ[3:0] Gamma Curve
Description
1 Gamma 2.2
others Reserved
Restriction
Status Availability v
Register A
Out, Display On Yes
Availability
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6.2.20  DISPOFF (28H): Display Off
28H DISPOFF (Display Off)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
DISPOFF Write 0 0 1 0 1 0 0 0 (28H)
Parameter No Parameter -
- This command is used to enter into DISPLAY OFF mode. In this mode.
- This command makes no change of contents of frame memory.
- This command does not change any other status.
- There will be no abnormal visible effect on the display.
- Exit from this command by Display On (29H)
Description Memory (Example} Display
Restriction  |-This command has no effect y Off mode
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In
6.2.21  DISPON (29H): Display On
29H DISPON (Display On)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
DISPON Write 0 0 1 0 1 0 0 1 (29H)
Parameter No Parameter -
- This command is used to recover from DISPLAY OFF mode.
Description |- This command makes no change of contents of frame memory.
- This command does not change any other status.
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(Example)
Memory Display

Restriction  |-This command has no effect when module is already in Display Off mode.

Status Availability ’x
Register
Sleep Out, Display On No
Availability
Sleep In Yes
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6.2.22  TEOFF (34H): Tearing Effect Line OFF
34H TEOFF (Tearing Effect Line OFF)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
TEOFF Write 0 0 1 1 0 1 0 0 (34H)
Parameter No Parameter -
Description |- This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal line.
Restriction |- This command has no effect when Tearing Effect output is already OFF.
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.23  TEON (35H): Tearing Effect Line ON
35H TEON (Tearing Effect Line ON)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
TEON Write 0 0 1 1 0 1 0 1 (35H)
1% Parameter Write 0 0 0 0 0 0 0 TEM 00h

-Tearing Effect Mode ON

- Mode 1: When TEM ="0’, The tearing effect output line consists of V-blanking information only.

fan

1] by e

Vertical
Time Scale

Description
- Mode 2: When TEM ="1": The tearing effect output line consists of both V-blanking and H-blanking information.
F .
L th'liﬁ o tm:lh
Wertical
Time Scala .~
~ ad
Note: During Sleep In M@ Line On, Tearing Effect Output pin will be active Low.
Restriction |- This command has no effect w
Status Availability
Register
Sleep Out, Display On
Availability
Sleep In
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6.2.24  MADCTR (36H): Memory Data Access Control
36H MADCTR (Memory Data Access Control)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
MADCTR Write 0 0 1 1 0 1 1 0 (36H)
1% Parameter Read 0 0 0 0 BGR 0 CA LA 00h
- Bit Assignment
Bit Description Value
‘1’ = Decrement, (Right to Left, when MADCTL (36h) CA="1")
CA Column Address Order (CA)
‘0’ = Increment, (Left to Right, when MADCTL (36h) CA="0")
‘1’ = Row/column exchange, (when MADCTL (36h) LA="1")
LA Row Address Order (LA)
‘0’ = Normal, (when MADCTL (36h) LA="0’
‘1’ = BGR Order, (When MADCTL (36h) BGR="1")
BGR GB/ BGR Order
‘0’ = RGB Order, (When MADCTL (36h) BGR='0")
-CA
e . .
0 Top-Left(0,0)
MIPI Input
\
Description -
Top-Left (0,0) . v Top-Left (Q,0) v
Display
Y
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' '

B0 BT --- ECN]

: ,

LA :
Top-Left (0,0) Top-Left (0,0)
MIPI Input X Display
[ [ Send first [
[ Send 2nd
LA =0
[T [Send ast [T
Top-Left (0,0) Top-Left (0,0)
Yy MIPI Input Yy Display
[ [ Send last
LA="1
N
T T T 1] [ Send first
BGR :
RGB=0 RGBE"1"
SIG SIG SIG SIG SIG720

l

.13
AN

Display Display
Restriction |-
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.25 IDMOFF (38H): Idle Mode Off

38H IDMOFF (ldle Mode Off)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
IDMOFF Write 0 0 1 1 1 0 0 0 (38H)
Parameter No Parameter No Parameter -

Description  |-This command is used to recover from Idle mode on.

Restriction  |-This command has no effect when module is already in idle off mode

Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
V0.5 Page 166 of 299 2021/09

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.




SirOnE

ST7123

6.2.26 IDMON (39H): Idle Mode On
38H IDMOFF (Idle Mode Off)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
IDMON Write 0 0 1 1 1 0 0 1 (39H)
Parameter No Parameter No Parameter -
-This command is used to enter into Idle mode on.
-There will be no abnormal visible effect on the display mode change transition.
-In the idle on mode,
1. Color expression is reduced. The primary and the secondary colors using MSB of each R,G and B, 8 color depth data is
displayed.
2. 8-Color mode frame frequency is applied.
3. Exit from IDMON by Idle Mode Off (38h) command
Description
Color B[7:0]
Blank OXXXXXXX OXXXXXXX
Blue OXXXXXXX IXXXXXXX
Red IXXXXXXX OXXXXXXX
Magenta IXXXXXXX IXXXXXXX
Green OXXXXXXX OXXXXXXX
Cyan OXXXXXXX IXXXXXXX IXXXXXXX
Yellow IXXXXXXX IXXXXXXX OXXXXXXX
White IXXXXXXX IXXXXXXX IXXXXXXX
Restriction  |-This command has no effect when module is already in idle on mode
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.27  TESLWR (44H): Write TE Scan Line
44H WRTESCN (Write TE Scan Line)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
TESLWR Write 0 1 0 0 0 1 0 0 (44H)
1% Parameter Write - - - - TESN[11:8] 00h
2" Parameter Write TESN[7:0] 0oh
- This command turns on the display module’s TE signal when the display module reaches line TESN.
Description
Restriction |- The command takes affect with the end of one frame.
Status Availability ﬂ
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.28 RDSCNL (45H): Read Scan Line
45H RDSCNL (Read Scan Line)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDSCNL Write 0 1 0 0 0 1 0 1 (45H)
1% Parameter Read - - - - TESN[11:8] 00h
2" Parameter Read TESN[7:0] 0oh
Description |- This read byte returns the current scan line.
Restriction |- The command takes affect with the end of one frame.
Status Availability
Register A
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.29  DSTB (4FH): Deep Standby Mode ON

4FH DSTB (Deep Standby Mode ON)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
DSTB Write 0 1 0 0 1 1 1 1 (4FH)
Parameter Write 0 0 0 0 0 0 0 DSTB O0OH
- When DSTB = 1 :Deep Standby Mode ON
Description
Exit deep standby mode by pulling low "RESX" pin at least 1ms
Restriction |- Only effect at Sleep In mode.
Status Availability G
Register S
Sleep Out, Display On No
Availability
Sleep In Yes
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6.2.30 WRDISBV (51H) Write Display Brightness
51H WRDISBYV (Write Display Brightness)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDSCNL Write 0 1 0 1 0 0 0 1 (51h)
1% Parameter Write DBV7 DBV6 DBV5 DBV4 DBV3 DBV2 DBV1 DBVO 00h

- This command is used to adjust the brightness value of the display.

- It should be checked what is the relationship between this written value and output brightness of the display. This relationship

Description
is defined on the display module specification.
- In principle relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
Restriction |-
Status Availability &
Register
Out, Display On Yes
Availability
Sleep In Yes
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6.2.31 RDDISBV (52H) Read Display Brightness Value
52H RDDISBYV (Read Display Brightness Value)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDISBV Write 0 1 0 1 0 0 1 0 (52h)
1% Parameter Read DBV7 DBV6 DBV5 DBV4 DBV3 DBV2 DBV1 DBVO 00h

- This command returns the brightness value of the display.

- It should be checked what the relationship between this returned value and output brightness of the display. This relationship is
defined on the display module specification.

- In principle the relationship is that 00h value means the lowest brightness and FFh value means the highest brightness. - See

command “Write Display Brightness (51H)".

Description
- This command can be used to read the brightness value of the display also when Display brightness cantrolis in,automatic
mode.
- DBV [7:0] is 1 display is in sleep-in mode.
- DBV [7:0] i it BCTRL of “Write CTRL Display (53H)” command is ‘0’.
- DBV[7: ess specified with “Write CTRL Display (53H)” command when bit BCTRL is ‘1’
Restriction |-
Status n “Availabilty
Register
Sleep Out, Displa: Yes
Availability
Sleep In
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6.2.32 WRCTRLD (53H) Write CTRL Display

53H WRCTRLD (Write CTRL Display)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
WRCTRLD Write 0 1 0 1 0 0 1 1 (53h)
1% Parameter Write 0 0 BCTRL 0 DD BL 0 0 00h

- This command is used to control ambient light, brightness and gamma settings.

-BCTRL : Brightness Control Block On/Off. This bit is always used to switch brightness for display and keyboard.
'0’ = Off (Brightness registers are 00h)

‘1’ = On (Brightness registers are active, according to the other parameters.)

-DD : Display Dimming

‘0’ = Display Dimming is off

Description 1’ = Display Dimming is on

-BL : Backlight
‘0’ = Off (Col n off backlight circuit. Control lines must be low. )
'1'=0n

-Dimming functio dap @ S r]. registers for display and keyboard when bit BCTRL is changed at dimming-on

(DD=1).
-When BL bit changed from ‘on*te "o ithout gradual dimming, even if dimming-on (DD=1) are selected,
Restriction |-
Status Availability
Register
Sleep Out, Display On
Availability
Sleep In
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6.2.33 RDCTRLD (54H) Read CTRL Display
54H RDCTRLD (Read CTRL Display)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDCTRLD Write 0 1 0 1 0 1 0 0 (54h)
1% Parameter Read 0 0 BCTRL 0 DD BL 0 0 00h
-This command returns ambient light and brightness control values.
-BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness for display.
0' = Off
‘1’=0n
-DD: Display Dimming On/Off (Only for manual brightness setting)
Description [0’ = Off
‘1’=0n
-BL: Bac
0’ = Off ‘
‘1’=0n
Restriction |-
Status Availability
Register
Sleep Out, Display On
Availability
Sleep In
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6.2.34  WRCABC (55H) Write Content Adaptive Brightness Control
55H WRCABC (Write Content Adaptive Brightness Control)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
WRCABD Write 0 1 0 1 0 1 0 1 (55h)
1% Parameter Write CEON | SREON EN_LEVEL[1:0] 0 0 CABC_MODE[L:0] 00h
- CEON: Color and Skin Enhancement ON/OFF.
‘0’ = OFF
‘1’=ON
- SREON: Sunlight Readability Enhancement ON/OFF
‘0’ = OFF
‘1’=ON
-EN_LEVEL; ent mode Selection
CEON SREON EN_LEVEL[1:0] 4 (Fu ti(r
‘ 0 Enhancement OFF
1 0 CE LOW
1 . CE MIDDLE
1 0 CE HIGH
0 1 SRE LOW
Description 0 1 0 SRE MIDDLE
0 1 1 SRE HIGH
0 1 1 1 ER DEFINE
1 1 0 0 CE / SRE LOW
1 1 0 1 CE / SRE MIDDLE
1 1 1 X CE / SRE HIGH
Note: “X" is don’t care
-CABC_MODE: CABC mode selection
CABC_MODE Function
0 Off
1 User Interface Mode
2 Still Picture
3 Moving Image
Restriction |-
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Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.35 RDCABC (56H) Read Content Adaptive Brightness Control
56H WRCABC (Write Content Adaptive Brightness Control)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDCABD Write 0 1 0 1 0 1 1 0 (56h)
1% Parameter Read CEON | SREON EN_LEVEL[1:0] 0 0 CABC_MODE[L:0] 00h
- CEON: Color and Skin Enhancement ON/OFF.
‘0’ = OFF
‘1’=ON
- SREON: Sunlight Readability Enhancement ON/OFF
‘0’ = OFF
‘1’=ON
-EN_LEVEL; ent mode Selection
CEON EN_LEVELJ[1:0] Funck N
0 Enhancement OFF
1 0 CELOW
1 CE MIDDLE
Description 1 0 L HIGH
0 1 SRE LOW
0 1 IDDLE
0 1
0 1
Note: “X" is don't care.
-CABC_MODE: CABC mode selection
CABC_MODE[1:0] Function
00b Off
01b User Interface Mode
10b Still Picture
11b Moving Image
Restriction |-
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.36 WRCABCMB (5EH) Write CABC Minimum Brightness
5EH WRCABCMB (Write CABC Minimum Brightness)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
WRCABCMB Write 0 1 0 1 1 1 1 0 (5Eh)
1% Parameter Write CMB7 CMB6 CMB5 CMB4 CMB3 CMB2 CMB1 CMBO 00h

- This command is used to set the minimum brightness value of the display for CABC function.

Description |- In principle relationship is that 00h value means the lowest brightness for CABC and FFh value means the highest brightness
for CABC.
Restriction |-
Status Availability ﬂ
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.37 RDCABCMB (5FH) Read CABC Minimum Brightness
5FH RDCABCMB (Read CABC Minimum Brightness)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDCABCMB Write 0 1 0 1 1 1 1 1 (5Fh)
1% Parameter Read CMB7 CMB6 CMB5 CMB4 CMB3 CMB2 CMB1 CMBO 00h

- This command returns the minimum brightness value of CABC function.

Description |- In principle the relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
- See command “Write CABC Minimum Brightness (5EH)".
Restriction |-
Status Availability ﬂ
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.38  RDDID1 (DAH) Read Display Identification Information
DAH RDDID1 (Read Display Identification Information 1)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDID1 Write 0 0 0 0 0 1 0 1 (DAH)
15t Parameter Read ID1[7:0] FFh
- Read Display Identification Information
Description
ID1:LCD module's manufacturer ID (FFh: not programmed)
Restriction |-
Status Availability
Register r
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.39 RDDID2 (DBH) Read Display Identification Information
DBH RDDID2 (Read Display Identification Information 2)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDID2 Write 0 0 0 0 0 1 0 1 (DBH)
15t Parameter Read ID2[7:0] FFh
- Read Display Identification Information
Description
ID2:LCD module/driver version ID (FFh: not programmed)
Restriction |-
Status Availability
Register r
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.40 RDDID3 (DCH) Read Display Identification Information
DCH RDDID 3 (Read Display Identification Information 3)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDDID3 Write 0 0 0 0 0 1 0 1 (DCH)
1% Parameter Read ID3[7:0] FFh
- Read Display Identification Information
Description
ID3:LCD module/driver ID (FFh: not programmed)
Restriction |-
Status Availability
Register f
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.41 RDDDBS (A1H) : Read DDB Start
AlH RDDDBS (Read DDB Start)

Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)

RDDDBS Write 1 0 1 0 0 0 0 1 (A1H)
1% Parameter Read SID[7:0] FFh
2" Parameter Read SID[15:8] FFh
3 Parameter Read MID[7:0] FFh
4" Parameter Read MID[15:8] FFh
5 parameter Read RID[7:0] FFh
6™ Parameter Read RID[15:8] FFh
7™ Parameter Read DDB_ID_1[7:0] FFh
8" Parameter Read DDB_ID_2[7:0] FFh
9™ Parameter DDB_ID_3[7:0] FFh
10" Parameter DDB_ID_4[7:0] FFh

Note:
1. This information is not the

//

2. Parameter 8" is an “Exit code”, th

Read
Read
- This col nd ret . 7% and display module / revision information.
A
i h

Ch ‘mands are returning.

s fio more‘data in the DDB block.

Description
This read sequence can be interrupted by any comman inued by “Read DDB Continue(A8h)” command
when the first parameter, what has been transferred, is the par j been sent e.g. RDDDBS => 1% parameter
has been sent => 2" parameter has been sent =>,interrupt => RDDD > 3 er of the RDDDBS has been sent.
Restriction |-
Status Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.42 RDDDBC (A8H) : Read DDB Continue
A8H RDDDBC (Read DDB Continue)

Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)

RDDDBC Write 1 0 1 0 1 0 0 0 (A8H)
15t Parameter Read DDB1[7:0] FFh
2" Parameter Read DDB2[7:0] FFh
3" Parameter Read DDB3[7:0] FFh
4" Parameter Read DDB4[7:0] FFh
5% parameter Read DDB5[7:0] FFh
6" Parameter Read DDB6[7:0] FFh
7" Parameter Read DDB7[7:0] FFh

- This comman

supplier’s identification and display module model/revision informationfrom the point where RDDDBS

command t by an other command e.g. RDDDBS was interrupt after 3 parameter (DDB3). The first parameter
Description

(DDB1), t RDDD,

See also section
Restriction |-

Status / V Availability
Register
Sleep Out, Display On Yes
Availability
Sleep In
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6.2.43  RDFCS (AAH) : Read First Checksum
AAH RDFCS (Read First Checksum)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDFCS Write 1 0 1 0 1 0 1 0 (AAH)
15t Parameter Read FCS[7:0] 00h

- Read the first checksum that has been calculated from user commands after write access to these commands has been

Description done.
Restriction  |-only in sleep out mode
Status Availability &
Register
Out, Display On Yes
Availability
Sleep In Yes
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6.2.44  RDCCS (AFH) : Read Continue Checksum
AFH RDCCS (Read Continue Checksum)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDCCS Write 1 0 1 0 1 1 1 1 (AFH)
15t Parameter Read CCS[7:0] 00h

-Read the continue checksum that has been calculated continuously after the first checksum has calculated from user

Description  |[commands after write access to these commands has been done.
Restriction |-
Status Availability &
Register
Out, Display On Yes
Availability
Sleep In Yes
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6.2.45 RDICID (F4H) : Read Sitronix IC ID
F4H RDICID (Read Sitronix IC ID Code)
Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
RDICID Write 1 1 1 1 0 1 0 0 (F4H)
15t Parameter Read 0 1 1 1 0 0 0 1 71h
2" Parameter Read 0 0 1 0 0 0 1 1 23h
Description |- Read Sitronix IC ID Code
Restriction |-
Status Availability &
Register
Sleep Out, Display On Yes
Availability
Sleep In Yes
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6.2.46  MIPIEXTFMAT (F9H) : MIPI Extension Format
FOH MIPIEXTFMAT (MIPI Extension Format)

Inst / Para Write/Read D7 D6 D5 D4 D3 D3 D1 DO (Default)
MIPIEXTFMAT Write 1 1 1 1 1 0 0 1 (FOH)
15t Parameter Write 0 0 0 0 0 0 PIXEL_EXTEN[1:0] 00h

-The PIXEL_EXTEN is used for pixel extension format.
PIXEL_EXTEN[1:0] 5-6-5 Format 6-6-6 Format 8-8-8 Format
R[7:0] = {R[4:0] , 000b } R[7:0] = {R[5:0] , 00b } R[7:0] = R[7:0]

Sitronix Confidential
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00 G[7:0] = {G[5:0] , 00b } G[7:0] = {G[5:0] , 00b } G[7:0] = G[7:0]
B[7:0] = {B[4:0] , 000b } B[7:0] = {B[5:0] , 00b } B[7:0] = B[7:0]
R[7:0] = {R[4:0] , 111k} R[7:0] = {R[5:0] , 11b} R[7:0)= R[7:0]
G[7:0] = {G[5:0] , 11b} G[7:0] = {G[5:0] , 11b} G[7:0}= G[7:0]
B[7:0] = {B[4:0] , 111b} B[7:0] = {B[5:0] , 11b} B[7:0] = B[7:0]
Description
R[7:0] = {R[4:0] ,R[4:2]} R[7:0] = {R[5:0] ,R[5:4]} R[7:0] = R[7:0]
={G[5:0], G[5:4]} G[7:0] = {G[5:0],, G[5:4]} G[7:0] = G[7:0]
B[7:0] = {B[5:0] , B[5:4]} B[7:0] = B[7:0]
R[4:0], G[5:3]} R[7:0].= {R[5:0] , G[5:4]} R[7:0] = R[7:0]
:z’ G[7:0] ={G[5:0], G[5:4]} G[7:0] = G[7:0]
B[7:0] = {B[5:0] , G[5:4]} B[7:0] = B[7:0]
Restriction |-
- Availability
Register
Sleep Out, Display On Yes
Availability
Yes
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7 ELECTRICAL CHARACTERISTICS

7.1 Absolute Maximum Ratings

Item Symbol Range Unit
Supply Voltage (Analog) IovVCC -0.3~+21 \Y
Supply Voltage (I/O) DPHYVCC -0.3~+21 \
Driver Supply Voltage AVDD-VSS -0.3 ~ +6.6 \
Driver Supply Voltage AVEE-VSS -6.6 ~+0.3 \
Driver Supply Voltage VGH-VGL -0.3 ~+30.0 \
Logic Input Voltage Range VIN 0.5 ~DPHYVCC + 0.5 \
Logic Output Voltage Range VO 0.5 ~DPHYVCC + 0.5 \
Operating Temperature Range TOPR -30 ~ +85 T
Storage Temper. TSTG -40 ~ +125 T
/ o
/o, %
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7.2 DC Characteristics
7.21 Basic Characteristics
Specification
Parameter Symbol Condition Unit Note
MIN. TYP. MAX.
Power & Operation Voltage
IOVCC 1.65 1.8 1.95 Vv
DPHYVCC 1.65 1.8 1.95 Vv
Power supply Voltage
AVDD 4.5 55 6.5 Vv
AVEE 4.5 5.5 6.5 V
Gate Driver High Voltage VGH 7.3 20 % Note 2
Gate Driver Low Voltage VGL -5.3 -18 Vv
Input / Output
Logic-High Input Voltage VIH 0.7vDDI VDDI Vv Note 1
Logic-Low Input Voltage VIL VSS 0.3vDDI Vv Note 1
Logic-High Output Voltage VOH IOH =-1.0mA 0.8vDDI VDDI \% Note 1
Logic-Low Output Voltage VOL IOL = +1.0mA VSS 0.2vDDI \% Note 1
Input Leakage Current lL VIN=VDDI/VSS -0.1 +0.1 uA Note 1
VCOM Voltage
VCOM amplitude VCOM -2.75 -0.2 Vv
Source Driver
Gamma Amplitude
(Positive) VGPAMP 3 6 v
Gamma Amplitude
(Negative) VGNAMP -6 -3 v
Feed through voltage VFT 0 1.2 \%
Notes:
1. TA=-30to 70 C (to +85 T no damage).
2. When evaluating the maximum and minimum of VGH/VGL. IOVCC/AVDD/AVEE is typical value.
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7.2.2 Current Consumption
(Ta=25C)
Specification
Parameter Symbol Test Condition Unit
MIN. TYP. MAX.
IOvCC =1.8 - TBD UA

Deep standby mode
AVDD =5.5 - TBD uA
No load on panel

AVEE =-5.5 - TBD uA
Power supply

voltage IOvVCC = 1.8 - TBD mA

Sleep in mode

AVDD =5.5 - TBD mA
No load on panel

AVEE =-55 - TBD mA

Q/;
//o,/.a
y
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7.2.3 MIPI DC Characteristic

VOI £ Y720 GEERER S VOI TMAX
V. LP-TX Ouput High .

onMN Do LP-RX Input High
VI HMIN T T TTT—T—T—T—T—T"—"T—"—T -~ —~"~"~"~"~""~""" " “~"~“""®*""f&]f®™™-—~"*""™*"~"~"~~"~~"~"~"~"~"~~—"+— VIHMN

V]L,M/\X ______________________________________________ VII/,M/\X
lly U T T — VHHIS
LP-RX Input Low
p HS-RX — — M — — — — — — — — VCMRXDC.MAX
HS-RX Common
VOI,.M/\X Input Range Mode AV
GND B ___ _______ InputRanges™ — =~ — — — — — - CMRXDCMIN
_ B R P 72— AR W
Vorvm Vins
Low Power Low Power High Speed
Transmitter Receiver Receiver

Figure 77 MIPI Signaling Voltage Levels

Specification

Parameter Symbol Unit
MIN | TYP ‘4Ax

Operation Voltage for MIPI Receiver

Low power mode operating voltage VLPH - 2 - \V]

MIPI Characteristics for High Speed Receiver.

Single-ended input low voltage VILHS -40 - - mV
Single-ended input high voltage VIHHS < - 460 mV
Common-mode voltage VCMRXDC|" 70 - 330 mV
Differential input impedance ZID 80 100 125 ohm

MIPI Characteristics for Low Power Mode

Pad signal voltage range VI -50 - 1350 mV
Logic 0 input threshold VIL 0 - 550 mV
Logic 1 input threshold VIH 880 - - mV
Output low level VOL -50 - 50 mV
Output high level VOH 1.1 1.2 1.3 \
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7.3 AC Characteristics

7.3.1 MIPI Timing

DSI-CLK+
DSI-DO+
DSHCLK-
. e ) DSI-DO-
UI\NSTA Ul\NSTB
! ! DSI-CLK+
L Y
' 22Ul '
DSI-CLK-
Figure 78 High Speed Mode — Clock Channel Timing
Specification \
Signal Symbol Parameter Unit Des on
MIN TYP MAX A
DSI-CLK+/- Double Ul instantaneous 1.6 - 10 ns
DSI-CLK+/- Ul instantaneous half 0.8 - 5 ns
fDSI-CLK+/- MHz
DSI-Dn+/-
DSI-Dn+/-
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DSI-CLK+\— g I — - r — I — I — Il {a r i) /
D3|_C|_K_m \y/ \y/ 5 7 \/\7—/\:/\?3 y 7 \yj \y/ y F) \y/ \y/ \y/ b 7 b J\ﬁ/;_J\
P TLF'X - THS-PREF‘ARE‘ THS ZERO i THS-SYNC >
Disconnéct
DSI-Do-+ Terminator \ i
VIHLPRX(Min) —————— -\ ————— A —— 4 B m o S ittt Wﬁyﬁfﬁﬁ
VIHLPRX(Max) —————==N-————— =& -~ ————4 o i iy et sty /ety e il Ik bt/ = SR L
\ I Vi XXX, Vi
DSI-DO- Capture® Ths-gkiP o
IHS-TERM-EN > Data Bit < Teor
Tus-seTTiE N LP:11
P Ths-TRAIL iy Ths-eXT
LP-11 LP-01 LP-00 Low Power Mode,
Disable Rx Line
Disabll_:\g;(lj.‘i':\(zye?ieiﬁation High Speed Mode, Enable Rx Line Termination Termination _
Figure 79 High-Speed Data Transmission
N ~>
ification Un
Parameter Symbol
n MIN TYP MAX it
Time to drive LP-00 to prepare for H ns| THs-PREPARE 40+4Ul - 85+6UlI ns
Time from start of t HS-TRAIL or t CLK-TR Teor - - 105+12UlI ns
Time to enable data receiver line termination mea: THs-7ERM-EN - - 35+4UlI ns
Time to drive flipped differential state after last payload data bi THs-TRAIL 60+4UlI - - ns
Time-out at RX to ignore transition period of EoT Ths-skip 40 - 145+10UlI ns
Time to drive LP-11 after HS burst 100 - - ns
Length of any Low-Power state period 50 - - ns
Sync sequence period - 8Ul - ns
Minimum lead HS-0 drive period before the Sync sequence 105+6UlI - - ns
Time interval during which the HS receiver should ignore any Clock Lane HS transitions,
Tewk-setTie 95 - 300 ns
starting from the beginning of Tcik-Prerar
Time interval during which the HS receiver shall ignore any Data Lane HS transitions,
starting from the beginning of THs-prePar.
Ths-seTTLE 85+6UlI - 145+10UI ns
The HS receiver shall ignore any Data Lane transitions before the minimum value, and
the HS receiver shall respond to any Data Lane transitions after the maximum value.
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Teor i Teikserne
>
i Towcmss |
—» - i g TCLK-TERW-EN

— -

VIHLPRX(Min) —— = — = ———————————— b ] AN W, W
VIHLPRX(Max) —— — == —— ¢ ——— = mmm i b \

i ) 77 i /
DSI-CLK+\ - A~ %\~~~ A~ f—f——H 74/
) /0 S/ Y ) S i

Teik-post ToukTrAIL Thsexi Tiex T CLK-PREPARE, Teikzero Toik-pre Tiex This PRERARE

HS-0/1 HS-0 LP-11 LP-01 LP-00 HS-0 HS-0/1

Disconnect
Terminator.

VIHLPRX(Min) —

VIHLPRX(Max) —
DSI-DO+  —
DSI-DO- -

Ths-skip

Figure 80 Switching the Clock Lane between Clock Transmission and Low-Power Mode

N ~>

spification
Parameter Symbol L 4 Unit
MIN TYP MAX

Time that the transmitter shall conti er the last
T cik-post 60+52UI - - ns

associated Data Lane has transitioned to

Detection time that the clock has stopped togglin

‘CLK—MISS - - 60 ns

Time to drive LP-00 to prepare for HS clock transmission T cLk-PREPARE 38 - 95 ns

Minimum lead HS-0 drive period before starting Clock ePARE + 1 CLK-ZERO 300 - - ns

Time to enable Clock Lane receiver line termination measured from

- - 38 ns
Dn cross VIL,MAX
Minimum time that the HS clock must be set prior to any associated date
T cik-Pre 8 - - ul
lane beginning the transmission from LP to HS mode
Time to drive HS differential state after last payload clock bit of a HS
T cik-TRAIL 60 - - ns
transmission burst
Note: 3-Lane = (1000 / fmipi* 8 * 52 -Ths_trai- 60) / (1000/fmipi)
4-Lane = (1000 / fmipi* 8 * 39 -Ths_trai- 60) / (1000/fmipi)
Example: 3-Lane, 600Mbps : n = (1000 / 600 * 8 * 52 - Tus_traiL- 60) / (1000/600) = 340
4-Lane, 600Mbps : n = (1000 / 600 * 8 * 39 - Ths_TrALL- 60) / (1000/600) = 236
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MPU is Controlling Control Change Display Module is Controlling
DSIDO+ L _ . _ _ Ty IO i O T o oo,
DSI-DO- . / i > /
\ / i /
\_ _____ ’ . \_ _____ — — e — o — e — — - o — — — . l
LP-11 i b LP-10 Jf Jf LP-00 ¢ JF LP-10 0 LP-00 LP-00 pi LP-00 ¢ LP-10 i i LP-11
a TTA-GETD g
Figure 81 Bus Turn-around Procedure
Specification ~
Parameter Symbol Unit
MIN TYP
Length of any Low-Power state period : Master side Trex 50 - 75 ns
Length of any Low-Power state p ve side Trex 47.5 - 52.5 ns
Ratio of Tiex (MASTER)/ Tiex een Master and Slave side Ratio Tiex 2/3 - 3/2
Time-out before new TX si T Ta-surRe Tiex - 2 Tipx ns
Time to drive LP-00 by new TX . T racer - 5 Tiex - ns
Time to drive LP-00 after Turnaround Req 4 Tiex - ns
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7.3.2 MIPI Interface Timing

Parameter Symbol Min. Typ.. Max. Unit
Horizontal Sync. Width HPW 2 - - Byte Clock
Horizontal Sync. Back Porch HBP 2 - - Byte Clock
Horizontal Sync. Front Porch HFP 4 - - Byte Clock
Vertical Sync. Width VSW 2 - - Line
Vertical Sync. Back Porch VBP 2 - - Line
Vertical Sync. Front Porch VFP 4 - - Line
Vertical Frequency - 60 - Hz

Yy
LA 5,
i 4
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7.3.3 I2C timing

4 )
tuooAT - - tsupar Ny
SDA >< ; >’
SCL /_/
tsusro -
SDA

Rating
Item Condition Unit

Min. Max.
SCL clock frequency - 400 kHZ
SCL clock low period 1300 |-
SCL clock high period 1300 |-
Data set-up time 100 -
Data hold time 0 -

ns
Setup time for a repeated START condition 600 -
Start condition hold time 600 -
SDA

Setup time for STOP condition 600 -
Bus free time between a STOP and START 1300 -
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7.3.4 Reset Timing
Shorter than
10us will be rejected
1 : Trst_widlh :
¢ >
RESX T90% | /!Ll)[]-'_é
10%) i 10% 1 :
Trst_ op_nrj i Tm_" me,
!
Display ) . : o .
Status Normal operation >< During DSTB >|< Initial condition
1

Figure 82 Reset Operation

RESX \

Trst_dstb_nrj
1

/i

|
|
Shorter than 100 ns will be rejected i Trsttime !
>
Display Duing DSTB ‘ - -
status >< uring >:< Initial condition
|

- During the reset period, the display will be blanked, then return to default condition for IC initialization

Reset Timing Characteristics IOVCC=1.65~1.95v Ta=25 C

Figure 83 ResetNoise Rejected Diagram

Specification
Parameter Symbol Unit
Min. Typ. Max.
Reset low width Trst_width 1 - - ms
Reset time Trst_time 10 - - ms
OP noise reject Trst_op_nrj - - 10 us
DSTB Noise reject| Trst_dstb_nrj - - 100 ns

- It is necessary to wait 2ms after releasing HWRST pin before sending commands.
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7.3.5 Abnormal Timing:

ST7123 provides abnormal power drop detection function, but there has a premise that external power must drop at low ramp, or the

discharge function will not work. The following diagram is show how much time that external power drop from 90% to 10% is suitable.

I ¢ _
A >100ms |
! I
IOVCC/AVDD/AVEE 90%, !
| : 10%]
Abnormal signal ! !
| ' T
! ! |
b : I
| ' E |
Display : i :
status Sleep Out Mode | >< 1 Sleep In Mode
i P

Abnormal Sequence > 10ms

Figure 84 Reset Noise Rejected Diagram

Reset Timing Characteristics IOVCC=1.8v, AVDD=5.8v, AVEE=-5.8¥ Ta=25 | ¢

Power drop time from 90% to 10%
External
nit
power .
Min. Typ. : MW
IOvVCC 100 ms
AVDD 100 ms
AVEE 100 ms
Note: Due to IOVCC is critical for whole chip, keep IOVCC as stable as possible.
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7.3.6

Feed through voltage compensation

ST7123 provides VCOM=GND mode and DC VCOM mode to compensate feed through voltage

VREGP
VPO
VREGP VPI VREGP
VPO VPO
\Y
VPl Gamma Amplitude | VP
Gamma Amplitude | VP34 Gamma Amplitude
VP255
VP254 VET VP254
VP255 VN255 VP255
R e eeeemceeecmeecmeeemeeacd VN254 VFT=GND
VCOM=GND
VN255 VN255
VCOM

VN254

VN254 Gamma Amplitude AR

. VN1 .
Gamma Amplitude — Gamma Amplitude
VNO
VNI N VNI
VREGN
VNO VNO
VREGN VREGN
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8 REVISION HISTORY

Version Date Description
V0.1 2019/06 First issue
V0.2 2021/01 Add block diagram and pin description
V0.3 2021/05 Fix type error in user command set.
V0.4 2021/07 1. Modify positive and negative power supply rang, p.7.

2. Modify operating temperature range, p.8.

V0.5 2021/09 Modify pin definition: pad 760~763, pad 774~777, p.20
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