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CH1120
160 X 160 16 Grayscale/Mono

Dot Matrix OLED/PLED Driver with Controller

1. Features
B Support maximum 160 X 160 dots matrix panel with 16
grayscale and mono

W Support maximum 160 X 160 dots matrix panel with 1-bit
mono mode

B Embedded 160X 160 X 4 bits SRAM
W Operating voltage:
- Logic voltage supply: Vbb = 1.65V — 3.5V
- OLED Operating voltage supply: Vpp = 8.0V - 15V
B Maximum segment output current: 600pA
B Maximum common sink current: 96mA

W 8-bit 6800-series parallel interface, 8-bit 8080-series
parallel interface

W 20MHz high speed 3-wire & 4-wire serial peripheral
interface

B Programmable frame frequency and multiplexing ratio

2. General Description

W Horizontal and Vertical scroll

B Row re-mapping and column re-mapping
W Breathing Display Effect

W Internal or external IREF selection

B VCOMH internal selection

W 256-step contrast control on monochrome passive OLED
panel

W Low power consumption
- Sleep mode:
- VDD=1.65V - 2V, Isp_VDD < 10pA
- VDD=2V - 3.5V, Isp_ VDD < 15pA
- Isp_ VPP < 5pA
B Wide range of operating temperatures: -40 to +85°C
B Mono mode interface timing support
W Available in COG form

CH1120 is a single-chip CMOS OLED/PLED driver with controller for organic/polymer light emitting diode dot-matrix graphic
display system. CH1120 consists of 160 segments, 160 commons with 16 grayscale that can support a maximum display
resolution of 160 X 160. It is designed for Common Cathode type OLED panel.

CH1120 embeds with contrast control, display RAM oscillator. CH1120 is suitable for a wide range of compact portable
applications, such as sub-display of mobile phone, calculator and MP3 player, etc.
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Block Diagram
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Figure 1 CH1120 Block Diagram
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4. Pad Description

4.1. Power Supply

Pad NO. Symbol 110 Description
29.33.53
57.61. \VVbb Supply | 1.65V- 3.5V Power supply for logic and input/output
67~69
18~21
31.38.51 Vss Supply Ground for logic and analog. This pad should be connected to GND externally.
55.59. | (logic. analog) Two sides of VSS pads must be connected externally.
75~76
16~17 Discharge voltage level pad.
77~78 VsL Supply | This pad should be connected to resistor and diode externally. Two sides of VSL pads|
must be connected externally.
2926 This is a common voltage reference pad.
20~74 Veu Supply | This pad should be connected to GND externally. Two sides of VCL pads must be
connected externally.
6~9 This is the most positive voltage supply pad of the chip
VpP Supply
89~92 It should be supplied externally. Two sides of VPP pads must be connected externally.

4.2, OLED Driver Supplies

Pad NO. | Symbol | I/O Description
85 IREF o This is a segment current reference pad. A resistor should be connected between this pad and

GND.
This is a pad for the voltage output high level for common signals.

10~13 | VcomH | O ) )
A capacitor should be connected between this pad and GND.
This pin is for regulator circuit.

65~66 DVDD | O | A capacitor should be connected between this pad and GND if necessary. When external
capacitor Is not used, this pin should be kept NC.
This is a segment pre-charge voltage.

14~15 | VSEGH | O | A capacitor can be connected between this pad and GND if necessary. When external capacitor
Is not used, this pin should be kept NC on FPC.
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4.3.System Bus Connection Pads
Symbol | I/O Description
This pad is the system clock input. When internal clock is enabled, this pad should be left open. The internal
CL I/0O | clock is output from this pad. When internal oscillator is disabled, this pad receives display clock signal from|
external clock source.
This is the internal clock enable pad.
CLS = “H”: Internal oscillator circuit is enabled.
CLS | | CLS = “L”": Internal oscillator circuit is disabled (requires external input).
When CLS = “L”, an external clock source must be connected to the CL pad for normal operation.
This pin internal pull high.
These are the MPU interface mode select pads.
8080 3-wire SPI | 4-wire SPI 6800 1’c
:m? | IMO 0 0 0 1 0
M2 IM1 1 0 0 0 1
IM2 1 1 0 0 0
These pins must be connected to “H” or “L".
These pins are Panel ID setting for customers use. Customers can connect these pins to H or L through read
register E1h to confirm which panel and send corresponding initial code. These pins must be connected to|
“H” or “L".
Do, Panel ID1 | PanelID2 | PanelID3 | Panel ID4
D1 IDO 0 1 0 1
ID1 0 0 1 1
E1h 0x00 0x01 0x02 0x03
This pin should be connected to “H” to turn on regulator for digital circuit. When VDD <1.98V, writing this
CMD to turn off the DVDD regulator circuit for avoiding more static current generated on VDD. The relation|
between DVDD_EN hardware pin and DVDD regulator off command is as below:
DVDD | DVDD_ EN DVDD regulator off Result
_EN Hardware pin Command
1 0 (5A.A5.AA) 0 (Regulator OFF)
1 1 (default,00.00.00) 1 (Regulator ON)
This pin must be connected to “H”.
Bandgap/DVDD regulater lowpower mode hardware pin control.
SAL_EN | | [ SAL_EN = H : Enable (default) This pin internal pull high.
SAL_EN =L : Disable
This pad is the chip select input. When CSB = “L”", then the chip select becomes active,
CSB I | and data/command I/O is enabled.
When in 12C interface , this pin is not used, so it must be connected to “L”".
RESB | This is a reset signal input pad. When RESB is set to “L”, the settings are initialized. The reset operation is

performed by the RESB signal level. This pin internal pull high.
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This is the Data/Command control pad that determines whether the data bits are data or a command.

A0 =“H": the inputs at DO to D7 are treated as display data.

AO
(SAO) | | AO ="L": the inputs at DO to D7 are transferred to the command registers.
In 1°C interface, this pad serves as SAO to distinguish the different address of OLED driver.
When in 3-wire interface , this pin is not used, so it must be connected to “L".
This is a MPU interface input pad.
When connected to an 8080 MPU, this is active LOW. This pad connects to the 8080 MPU WR signal. The
WRB signals on the data bus are latched at the rising edge of the WR  signal.
( R/W ) I | When connected to a 6800 Series MPU: This is the read/write control signal input terminal.
When R/W =“H": Read.
When R/W = “L": Write.
When in 3-wire.4-wire & 12C interface , this pin is not used, so it must be connected to “L”.
This is a MPU interface input pad.
RDB \When connected to an 8080 series MPU, it is active LOW. This pad is connected to the RD signal of the 8080
| |series MPU, and the data bus is in an output status when this signal is “L”.
(E) \When connected to a 6800 series MPU, this is active HIGH. This is used as an enable clock input of the 6800
series MPU.
\When in 3-wire.4-wire & 12C interface , this pin is not used, so it must be connected to “L”.
0o-07 | 1o This is an 8-bit bi-directional data bus that connects to an 8-bit or 16-bit standard MPU data bus.
(SCL) | When the serial interface(SPI) and 12C is selected, then DO serves as the serial clock input pad (SCL) and D1
(SI/SDA) | 110 serves as the serial data input pad (SI). At this time, D2 to D7 are set to high impedance. D7~D2 is
recommended to connect the VDD or GND. It is also allowed to leave D7~D2 unconnected.
FRM o This pad is No Connection pad, Its signal varies with the frame frequency. Its voltage is equal to VDD when
the last common output of every frame is active, and is equal to GND during other time.
HS_L | I/O | Test pad, no connection for user.
VS L [ /O | Test pad, no connection for user.
CLK_L | I/O | Test pad, no connection for user.
HS_R [ I/O | Test pad, no connection for user.
VS_R | I/O | Test pad, no connection for user.
CLK_R | I/O | Test pad, no connection for user.
This pin sets master or slave.
When MSL="H", it is a Master IC.
When MSL="L", it is a Slave IC.
MSL ! MSL Mode
0 Slave
1 Master
This pin internal pull high.
CASO These pins must be connected to “L”.
cast | ! CAST | CASO Mode
0 0 Normal
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REF O | Test pad, no connection for user.

4.4, OLED Drive Pads

Symbol | I/O Description

SI_E1G5082 O | These pads are even Segment signal output for OLED display.

SI_E1G5;’3 O | These pads are odd Segment signal output for OLED display.

CC1)2/I90 “| O | These pads are Common signal output for OLED display.

4.5. Test Pads

Symbol | 1/0 Description

TEST1 | 1/0 | Test pad, no connection for user.

TEST2 | 1/0 | Test pad, no connection for user.

TEST3 | 1/0 | Test pad, no connection for user.

TEST4 | 1/0 | Test pad, no connection for user.

TEST5 | 1/0 | Test pad, no connection for user.

TEST6 | 1/0 | Test pad, no connection for user.

TEST7 | 1/0O | Test pad, no connection for user.

TEST8 | I/0 | Test pad, no connection for user.

TEST9 | I/0 | Test pad, no connection for user.

Dummy | - Dummy pads, no connection for user

6 V0.9
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5. Pad Configuration
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5.1. Chip Outline Dimensions
Item Pad No. Size (um)
X Y
Chip boundary - 8628 728
Chip height All pads 250
I/0 76.5 52
Bump size SEG 13 93
COM 13 103
COM 49
Pad pitch SEG 49
I/0 91.5
Bump height All pads 912
5.2. Alignment Mark Location
Unit: pm
P 25 P 25 P 25 “ 25 25 25
> - e :}
4 A
25
No X Y } 375
ALK L -4215.5 -77 —L 25 A
A
ALK _R 4215.5 77 ’ )
A 375
25 15 25
3 = y Y
>aN XY Xy 4#"
25
ALK_L ALK R
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5.3. Pad Location (Total: 441 pads)

Pad No. | Designation X Y Pad No.|Designation X Y Pad No.|Designation X Y Pad No.|Desii ion X Y
7 BUMMYA 4209 73 71 Vol 2013 2173 141 SEGI83] 3196 % 211 | _comiss] | 143325 | 805
2 DUMMYA 4209 220 72 vl 21045 | 2173 122 SEGB5] | 31715 238 212 | COM[137] | 1408.75 | 2255
3 hs L 4209 | 277 73 vol 2196 2773 123 SEG[B7] 3147 % 213 | COM[136] | 138425 | 805
7 v L I R 74 vl 2875 | 2173 124 SEGIeS] | 31225 238 214 | COM[135] | 1359.75 | 2255
5 ok L 4026 | 2173 75 vss 2379 2173 125 SEGI9T] 3098 % 215 | CoM[134] | 133525 | 805
5 op 39345 | 2773 76 vss 24705 | 2773 126 SEGI93] | 30735 238 216 | COM[33] | 131075 | 2255
7 op 3843 | 2173 77 vl 2562 2173 147 SEGI9] 3049 % 217 | COM[132] | 128625 | 805
8 vop 37515 | 2173 78 vl 26535 | 2773 128 SEGI97] | 30245 238 218 | COM[131] | 126175 | 2255
9 op 3660 | 2773 79 oS 2745 2773 129 SEG[99)] 3000 % 219 | COM[30] | 123725 | 805
10 vcomh 35685 | 2773 80 testd 28365 | 2773 150 | SEGUO1] | 29755 238 220 | COM[29] | 1212.75 | 2255
& vcomh 3477 | 2173 81 tostd 2928 2773 151 SEG[103] 2951 % 221 | CoM[28] | 118825 | 805
12 vcomh 33855 | 2773 82 tests 30195 | 2773 152 | SEG[105] | 20265 238 222 | COM[127] | 1163.75 | 2255
[E vcomh 3204 | 2173 83 testo 31 2173 153 | SEG[107] 2902 % 223 | _COM[126] | 1139.25 | 805
14 vsegh 32025 | 2773 84 test7 32025 | 2773 154 | SEG[109] | 28775 238 224 | _COM[125] | 111475 | 2255
15 vsegh 3111 2173 85 iref 3294 2113 155 | SEG[111] 2853 % 225 | COM[124] | 109025 | 805
6 vl 30195 | 2773 86 REF 33855 | 2773 156 | SEG[113] | 28285 238 226 | COM[123] | 106575 | 2255
7 Vsl 2928 | 2173 87 test 3477 2773 157 | SEG[115) 2804 % 227 | COM[122] | 104125 | 805
8 vss 28365 | 27173 88 testo 35685 | 277.3 158 | SEGU17] | 27795 238 228 | COM[121] | 1016.75 | 2255
19 vss 27145 | 2113 89 vop 3660 2173 159 | SEG[119] 2755 % 229 | COM[120] | 99225 | 805
20 vss 26535 | 2773 %0 op 37515 | 2173 160 | SEG[21] | 27305 238 230 | _comiis] | 967.75 | 2255
21 vss 2560 | 2173 91 bp 3843 2173 161 SEG[123] 2706 % 231 | COM[118] | 94325 | 805
2 Vol 24705 | 2173 2 op 39345 | 2173 162 | SEG[125] | 26815 238 232_| COM[117] | 91875 | 2255
23 Vel 2379 | 2173 % ok R 2026 2773 163 | SEG[127) 2657 % 233_| COM[116] | 89425 | 805
2 Vel 22875 | 2173 9 R 175 | 2173 164 | SEGI129] | 26325 238 234 | COM[115] | 869.75 | 2255
% Vel 2196 | 2173 % hs_R 4209 2173 165 | SEG[131] 2608 % 235 | COM[114] | 84525 | 805
% Vel 21045 | 2773 % DUMMY2 4209 -220 166 | SEG[133] | 25835 238 236 | CoM[113] | 82075 | 2255
27 test] 2013|2173 97 DUMMY2 4209 73 167 | SEG[135] 2559 % 237 | COM[112] | 79625 | 805
28 test1 19215 | g 9 |PY MME—VSS[ 42495 238 168 SEGM37] | 25345 238 238 | compt1] | 77175 | 2255
29 vdd 1830 713 I MMZ\;fVSS[ 4225 98 169 SEG[139] 2510 98 239 | comtio) | 74725 | 805
30 o0 7385 | 2173 100 SEGIT] 42005 238 170 | _SEeral] | 24855 238 240 | _COM[09] | 72275 | 2255
31 vss 647 | 2173 101 SEG[3] 4176 % 171 SEG[143] 2461 % 241 | COM[108] | 69825 | 805
2 i1 5555 | 2773 102 SEGI5] 41515 238 172 | SEG[45] | 24365 238 242 | COM[07] | 67375 | 2255
3 vdd 464 | 217 103 SEGI7) 4127 98 73| _SEclian] 2412 % 243 | _CoM[106] | 64925 | 805
34 ol 3725 | 2173 104 SEGI9] 41025 238 174 | SEG[149] | 23875 238 244 | COM[05] | 62475 | 2255
35 frm 1281 2773 705 SEGI11] 7078 % 75 | SEG[151] 2363 % 245 | COM[104] | 60025 | 805
36 resb 1895 | 2773 106 SEGI13] | 40535 238 76| SEGI53] | 23385 238 246 | _CoM[03] | 57575 | 2255
37 20 1098 | 2173 107 SEG[15] 4029 % 177 | SEG[155] 2314 % 247 | COM[02] | 55125 | 805
38 vss 0065 | 2773 708 SEGIT7] | 40045 238 176 | SEG[57] | 22895 238 248 | COM[01] | 52675 | 2255
39 wib 915 2773 109 SEG[19) 3980 98 179 | SEG[159] 2265 % 249 | _Ccomo0] | 50225 | 805
40 rdb 8235 713 110 SEG[21] 39555 238 180 |PY MM;;fVSS[ 22405 238 250 comes] | 47775 | 2255
41 csb 732 o773 11 SEG[23] 3931 98 181 |PY MM%—VSS[ 2216 98 251 comes] | 45325 | 805
42 dio) 6405 773 112 SEG[25] 3906.5 238 182 |PUMMYVSST| 91915 238 252 comer] | 42875 | 2255
43 di 549 713 113 SEG[27] 3882 98 183 [PY MM;;—VSS[ 2167 98 253 comos] | 40425 | 805
44 d2) 4575 P . 114 SEG[29] 38575 238 184 |PUMMYVPPLY 500475 | 2255 254 comes] | 37e7s | 2255
45 d3] -366 Y. 115 SEG[31] 3833 98 185 |PY MMZ‘E—VPP[ 207025 | 805 255 come4] | 35525 | 805
46 di4] 2745 B . 116 SEG[33] 38085 238 186 |PY MM3Y VPPl 04575 | 2255 256 come3] | 33075 | 2255
47 dis) 183 - 117 SEG[35] 3784 98 187 |PY MM‘H—VPP[ 202125 | 805 257 comez] | 30625 | 805
48 de] 915 713 118 SEG[37] 37505 238 188 |PUMMYVPPL| 190675 | 2255 258 | comot) | 28175 | 2255
49 din 0 713 119 SEG[39] 3735 98 189 [PY MMG‘;—VPP[ 197225 | 805 259 comoo) | 25725 | 805
50 sl 915 2173 120 SEGW1] | 37105 238 190 | COM[59] | 1947.75 | 2255 260 | COM[B9] | 23275 | 2265
51 vss 183 2173 121 SEGI43] 3686 % 191 | COM[158] | 192325 | 805 261 CoM[s8] | 20825 | 805
52 m 2745 | 2173 122 SEGI45] | 36615 238 192 | _com[s7] | 189875 | 2255 262 | _CoMsr] | 18375 | 2255
53 vdd 366 2773 123 SEGI47] 3637 % 193 | COM[156] | 187425 | 805 263 | COMB6] | 15925 | 805
54 m2 %575 | 2113 124 SEGI9] | 36125 238 194 | COM[155] | 184975 | 2255 264 | COMB5] | 13475 | 2255
55 vss 549 2173 125 SEGI51] 3568 98 195 | COM[54] | 182525 | 805 265 | coms4) | 11025 | 805
56 im0 5405 | 27173 126 SEGI53] | 35635 238 196 | COM[53] | 180075 | 2255 266 | COMB3] | 8575 | 2255
57 vdd 732 2173 127 SEGI55] 3539 % 197 | COM[52] | 177625 | 805 267 | coMBz] | 6125 | 805
58 Cas0 8235 | 2173 128 SEGI57] | 35145 238 198 | _COM[51] | 175175 | 2255 268 | CoMBl] | 3675 | 2255
59 vss 915 2773 129 SEG[59] 3490 % 199 | COM[50] | 172725 | 805 269 | COM[B0] | 1225 | 805
60 Cas 10065 | 2773 130 SEGI61] | 34655 238 200 | compias] | 170275 | 2255 270 | _comie] | 1225 | 2255
61 vdd 1098 2173 131 SEGI63] 3441 98 201 | _com[i4s] | 167825 | 805 271 COM[78] | -36.75 | 805
62 dvdd_en 11895 | 277.3 132 SEGI65] | 34165 238 202 | COM[47] | 165375 | 2255 272 | CoM[77] | 6125 | 2255
63 sal_en 1281 2173 133 SEGI67) 3392 9 205 | CoM[146] | 162925 | 805 273 | COM[76] | 8575 | 805
64 ols 13725 | 2173 134 SEGI69) | 33675 238 204 | COM[145] | 160475 | 2255 274 | COM[75] | 11025 | 2255
65 dvdd 1464 2173 135 SEGI71] 3343 % 205 | com[i44] | 158025 | 805 275 | COM[74] | 13475 | 805
66 dvdd 15555 | 2173 136 SEGI73] | 33185 238 206 | COM[143] | 155575 | 2255 276 | COM[73] | 15925 | 2255
67 vdd 1647 2173 137 SEGI75] 3294 98 207 | _com[i42] | 153125 | 805 277 | _coM[2] | -183.75 | 805
68 vdd 17385 | 2173 138 SEGI77] | 32695 238 208 | COM[41] | 150675 | 2255 278 | COM[71] | 208.25 | 2255
69 vdd 1830 2773 139 SEGI79) 3245 9 209 | com[140] | 148225 | 805 279 | COM[70] | 232.75 | 805
70 Vol 19215 | 2773 140 SEGI81] | 32205 238 210 | COM[139] | 1457.75 | 2255 280 | COM[69] | 257.25 | 2255
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Pad No. [ Designation X Y Pad No.|Designation X Y Pad No.|Designation X Y Pad No.[Designation Y
281 comes] | -28175 805 346 COMPB] | 187425 | 2255 411 SEG[S6] | -3514.5 %
282 COM67] | 30625 | 2255 347 CoMi2] | 189875 | 805 412 SEG[54] 3539 238
283 CoMIe6] | -330.75 805 348 COM[T] | 192325 | 2255 413 SEG[52] | -35635 %
284 COM65] | -35525 | 2255 349 COM0] | 194775 | 805 414 SEGI50] 3588 238
285 comp4] | -379.75 805 350 DUMM;%VPP[ 197225 | 2255 415 SEGMS] | -36125 98
286 COM[B3] 40425 2255 351 DUMM;;—VPP[ 199675 | 805 416 SEG[46] 3637 238
287 Ccom62] 42875 80.5 352 |PY MM;E—VPP[ 202125 | 2255 417 SEG[44] | -36615 98
288 CoM[B1] 45325 2255 353 |PUMMY_VPPL] 504575 | 805 418 SEGH42] 3686 238
289 COM60] 47775 80.5 354 DUM":‘T]—VPP[ 207025 | 2255 419 SEGMO] | -37105 98
200 compe) | -s0225 | 2255 355 DUM"TZ(]—VPP[ 200475 | 805 420 SEG[38] 3735 238
201 COM[58] 52675 80.5 356 DUMMJ—VSS[ 2167 238 421 SEG[36] 37595 98
292 COM57] 55125 | 2255 357 |PY M’%]—VSS[ 21915 98 422 SEG[34] 3784 238
203 compe] | -575.75 805 asg  |PUMMYVSSLE 5016 238 423 SEG[32] | -38085 9%
204 COM[55] -600.25 2255 359 DUM“Q';]—VSS[ 22405 98 424 SEG[30] 3833 238
295 coMisa] | 62475 805 360 | SEG[158] | -2265 238 425 SEG[28] | -3857.5 %
296 COM53] | -64925 | 2255 361 SEG[156] | -22895 98 426 SEG[26] 3882 238
297 coMis2] | 67375 805 362 | SEGI54] | 2314 238 427 SEG[24] | -3906.5 %
298 CoMi51] | -69825 | 2255 363 | SEG[152] | -23385 98 428 SEG[22] -3931 238
299 CoMi50] | 72275 805 364 | SEG[150] | -2363 238 429 SEG[20] | -39555 9
300 CoM49] | 74725 | 2255 365 | SEG[148] | 23875 9% 430 SEG[18] 3980 238
301 com@s] | 77175 805 366 | SEG[146] | -2412 238 431 SEG[16] | 40045 9%
302 cCoM47] | 79625 | 2255 367 | SEG[144] | -24365 9% 432 SEG[14] 4029 238
303 CoM46] | -82075 805 368 | SEG[142] | -2461 238 433 SEG[12] | -40535 %
304 COM45] | -84525 | 2255 369 | SEG[140] | -24855 9% 434 SEG[10] 4078 238
305 coma] | -869.75 805 370 | SEGI138] | -2510 238 435 SEGI8] 41025 %
306 COM43] | -89425 | 2255 371 SEG[136] | -25345 9% 436 SEGI6] 4127 238
307 comi42] | -91875 805 372 | SEGI134] | -2559 238 437 SEG[4] 41515 9%
308 COM41] | -94325 | 2255 373 | SEG[132] | 25835 ) 438 SEG[2] 4176 238
309 coMi40] | -967.75 80.5 374 | SEG[130] | -2608 238 439 SEG[0] 42005 %
310 coMm[39] -992.25 2255 375 SEG[128] | -26325 98 440 DUMM;;—VSS[ 4225 238
311 comps] | 101675 | 805 376 SEG[126] 2657 238 441 DUMM‘H—VSS[ 42495 98
312 coM37] | 104125 | 2255 377 | SEG[124] | 26815 98
313 COM36] | 106575 | 805 378 | SEG[22] | -2706 238
314 COM35] | 109025 | 2255 379 | SEGI120] | -27305 )

315 coM3a] | 111475 | 805 380 | SEG[118] | -2755 238
316 COM33] | 113925 | 2255 381 SEG116] | -27795 %
317 coMi32] | 116375 | 805 382 | SEG[114] | -2804 238
318 COM31] | 118825 | 2255 383 | SEG[112] | 28285 %
319 COM30] | 121275 | 805 384 | SEG[110] | -2853 238
320 COM29] | 123725 | 2255 385 | SEG[108] | 28775 98
321 CoM28] | 126175 | 805 386 | SEG[106] | -2902 238
322 COoM27] | 128625 | 2255 387 | SEG[104] | 29265 98
323 CoMi26] | 131075 | 805 388 | SEG[102] | -2951 238
324 COM[25] | 133525 | 2255 389 | SEG[100] | -29755 98
325 CoMi24] | 135975 | 805 390 SEG[98] 73000 238
326 COM23] | 138425 | 2255 391 SEG[96] | -30245 98
327 CoM22] | 140875 | 805 392 SEG[94] 3049 238
328 CoM21] | 143325 | 2255 393 SEGI92] | -30735 9%
329 COM20] | 145775 | 805 394 SEG[90] 3098 238
330 COM[19] | -148225 | 2255 395 SEG[B8] | 31225 9%
331 coM[18] | -150675 | 805 396 SEGI86] 3147 238
332 COM[17] | 153125 | 2255 397 SEG[B4] | 31715 9%
333 COM[16] | -155575 | 805 398 SEG[82] 3196 238
334 COM[15] | -158025 | 2255 399 SEG[80] | -32205 9%
335 coM[1a] | 160475 | 805 400 SEG[78] 3245 238
336 COM13] | 162025 | 2255 401 SEG[76] | -3269.5 %
337 coM[12] | 165375 | 805 402 SEG[74] 3294 238
338 COM[11] | 167825 | 2255 403 SEG[72] | -33185 98
339 com[10] | 170275 | 805 404 SEG[70] 3343 238
340 coMis] | 172725 | 2255 405 SEGI68] | -3367.5 )
341 comis] | 175175 | 805 406 SEGI66] 3392 238
342 CoM[7] | 177625 | 2255 407 SEGI64] | 34165 )
343 COoM§] | 180075 | 805 408 SEG[62] 3441 238
344 COM5] | 182525 | 2255 409 SEGI60] | -34655 )
345 CoM[4] | 184975 | 805 410 SEGI58] 3490 238
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6. Function Description

6.1.

Microprocessor Interface Selection

The 8080-Parallel Interface, 6800-Parallel Interface, Serial Interface (SPI) can be selected by different selections of IM0~2 as

shown in Table 1.

Table 1
Config Data signal Control signal

Interface IMO|IM1{IM2( D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO (E/RDB| WRB | CSB | A0 |RESB
6800 1/0|0)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO E R/W | CS A0 | RES
8080 0|1|1| D7 | D6 | D5 | D4 | D3 |D2|D1|DO| RD | WR | CS A0 | RES

- SO (SI/SO ~a BES
4-Wire SPI 0(0|O Hz (Note1) (Note2)| (Note2) SCL Pull Low CS A0 RES
: SO (SI/SO — Pull | —
3-Wire SPI 0|01 Hz (Note1) (Note2)|(Note2) SCL Pull Low CS | Low | RES
12¢ ol1]o0 Hz (Note1) spA|scL| Pultow | P | sao| REs

Note1: When Serial Interface (SPI) or I°C Interface is selected, D7~D2 is Hz. D7~D2 is recommended to connect the VDD or
GND. It is also allowed to leave D7~D2 unconnected.

Note2: When Serial Interface (SPI) is selected, data output to data pin D1 or D2 in read cmd or ram.
92h = 0x00 (or not 0x69), SPI data output to data pin D1. (default)

92h = 0x69, SPI data output to data pin D2.

Please Refer to CH1120_App.Note document.

6.2.

The parallel interface consists of 8 bi-directional data pads (D7-D0), R/W , E, A0 and CS |t includes 2 forms.

6800-series Parallel Interface

Form 1: A falling edge of E input serve as READ latch signal while CS is kept low and R/W s kept high. A falling edge of E

input serve as WRITE latch signal while CS is kept low and R/W s kept low. This is shown in Table.2 below.

Note:

Table 2 (Form 1)

Function cs A0 R/W E
Write command L L L '
Read status L L H '
Write data L H L !
Read data L H H '

1.’ | ‘stands for falling edge of signal.

2.’ H ‘stands for high in signal, ‘ L * stands for low in signal.

10
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—

~
I !
»—

\
/

Figure 1 Example of write procedure in 6800 parallel interface form 1

—

—~
S
—

N\
/

I

Figure 2 Example of read procedure in 6800 parallel interface form 1

Form 2: A rising edge of Cs input serve as READ latch signal while E is kept high and R/W g kept high. A rising edge of

Cs input serve as WRITE latch signal while E is kept high and R/W is kept low. A low in AO indicates COMMAND
read/write and high in AO indicates DATA read/write. This is shown in Table.3 below.

Table 3 (6800 Form 2)

Function cs A0 R/W E
Write command t L L H
Read status t L H H
Write data t H L H
Read data t H H H

Note:
1.’ 1 ‘stands for rising edge of signal.

2.’ H ‘stands for high in signal, ‘ L ’ stands for low in signal.

11 V0.9
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Figure 3 Example of write procedure in 6800 parallel interface form 2

S S N I R I
A04< >_< >_<

N

e ]
o0 ————— > >
R/W ,

Figure 4 Example of read procedure in 6800 parallel interface form 2

In order to match the operating frequency of display RAM with that of the microprocessor, some pipeline processing are
internally performed, which require the insertion of a dummy read before the first actual display data read. This is shown in

Figure. 5 below.

A0
RIW |
CS
f Tt L7
D[7:0] { N ) { > n o { n+1)
N/ N N/ N/ N/
Write Row
Read 1st Read 2nd
Column Dummy read edaata S egatan
address

Figure 5 Read RAM data process—insertion of dummy read

12 V0.9
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A0
RIW |
CS
1 N
D[7:0] { N ) { > { n )
Write Read-
Only CMD Dummy read Read data
address
Figure6 Read Read-Only CMD process—insertion of dummy read
E —— |
high
AO
fow
CS f
D[7:0] ICID
— high
RW g
low
Figure 7 Read status process—no dummy read
Note. When finish writing or reading, CS must keep high in form1 and E must keep low in form2.
13 V0.9
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6.3. 8080-series Parallel Interface

The parallel interface consists of 8 bi-directional data pads (D7-D0), WR , ﬁ, A0 and CS It includes 2 forms.

Form 1: Arising edge of RD input serve as data READ latch signal while CS is kept low. A rising edge of WR input serve as

data/command Write latch signal while CS s kept low. Alow in AO indicates COMMAND read/write and high in AO indicates
DATA read/write. This is shown in Table.4 below.

Table 4 (8080 Form1)

Function cs A0 RD WR
Write command L L H t
Read status L L 1 H
Write data L H H t
Read data L H t H

Note:
1.’ 1 ‘stands for rising edge of signal.

2.’ H ‘stands for high in signal, ‘ L ’ stands for low in signal.

WR A y
oo ——— —— —<_
_ high
RD
low

Figure 8 Example of write procedure in 8080 parallel interface form 1
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=] —
o — )

RD y y y
oo ——_ ——X__ <X )
— high
WR 9
low

Figure 9 Example of read procedure in 8080 parallel interface form 1

Form 2: A rising edge of Cs input serve as data READ latch signal while RD is kept low. A rising edge of Cs input serve as

data Write latch signal while WR is kept low. A low in AQ indicates COMMAND read/write and high in AO indicates DATA
read/write. This is shown in Table.5 below.

Table 5 (8080 Form2)

Function cs A0 RD WR
Write command 1 L H L
Read status 1 L L H
Write data 1 H H L
Read data t H L H

WR T
ora———_ — " ——

—— _high
RD

low

Figure 10 Example of write procedure in 8080 parallel interface form 2
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w— (O
o] .

high

WR
low

Figure 11 Example of read procedure in 8080 parallel interface form 2

In order to match the operating frequency of display RAM with that of the microprocessor, some pipeline processing are
internally performed, which require the insertion of a dummy read before the first actual display data read. This is shown in
Figure. 10 below.

A0

4

L

D[7:0]

N/
Write Row & by Read Read 1st Read 2nd Read 3rd
Column data data data
address

Figure 12 Read RAM data process—insertion of dummy read

D[7:0] { N /\ ¢ /\ { N /\
Write Read - D d
Only CMD ummy rea Read data
address

Figure 13 Read Read-Only CMD process—insertion of dummy read
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CS |
high
AO
low

—  high

low

Figure 14 Read status process—no dummy read

Note. When finish writing or reading, CS must keep high in form1 and WR/RD must keep high in form2.
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6.4. 4 Wire Serial Interface (4-wire SPI)

The serial interface consists of serial clock SCL, serial data SI, A0 and CS . Slis shifted into an 8-bit shift register on every rising
edge of SCL in the order of D7, D6 ... and DO. AO is sampled on every eighth clock and the data byte in the shift register is
written to the display data RAM (A0=1) or command register (A0=0) in the same clock. See figure 11

Table 6
IMO | IM1 | IM2 Type cS A0 RD WR DO D1 D2 D2 to D7
0 0 0 4-wire SPI cs A0 - - SCL SI/SO SO (Hi-z)

Note: “-” pin must always be HIGH or LOW. D7~D2 is recommended to connect the VDD or GND. It's also allowed to leave
D7~D2 unconnected.

The serial interface is initialized when CS is high. In this state, SCL clock pulse or SDI data have no effect. A falling edge on
CS enables the serial interface and indicates the start of data transmission. The SP! is also able to work properly when the

cs always keep low, but it is not recommended. When finish writing or reading, CS must keep high.

=\

st o) /////X b7 X b6 X s X b4 X b3 X D2 X D1 X po X b7 X D6 X D5 X//
ke aEakaEakakaliakaEakaly

1 2 3 4 9) 6 7 8 9 10 11

AO

Figure 11 4-wire SPI data transfer
4 wire SPI format 1 (CMD Write)

= —\ COMMAND /—\ Parameter

s o 77777X oY o X o X o oo X o X o X oo X 777777777 777X X oo X oY o X e Y e X oY o)

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

A0 (LOW)

4 wire SPI format 2 (CMD Write)

| | | | |
= | COMMAND | PARAMETER 1 | | PARAMETER n !

i | l l !

| | i i ;
SN E Y EF B BN Y EN &) EREI EI I EI T ED T Ko7 X0 XD X D4 X 03 X B2 X D1 X DO o

| | | | |

! I [ o o oo o | |
scee [T L LI L L L L L LI LT L P

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 8n+18n+2 8n+3 8n+4 8n+5 8n+6 8n+7 8n+8

A0 (LOW)
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4 wire SPI| format 1 (CMD Read)
92h = 0x00 (or not 0x69) , SPI data output to data pin D1. (default)

4 wire-SPI CMD Read Format 1

Dummy Packet

Write Onlﬁ}{e_;id CMD address
rite

Start to Read

g

CMD DATA 1#

e

sl @)

I
A0 (LOW) :

lIlIlEEEEEEEEIIIIIIIIIIII)EEEEEEEEUIIIIIIIIIIIIEEEEEEEE
soLew ﬂjTJTJ—LﬂJTJTJ UUUUUUUW

92h = 0x69, SPI data output to data pin D2.

4 wire-SPI CMD Read Format 1

MMD -
|
H .

Dummy Packet
cs

Start to Read

CMD DATA 1%

A0 (LOW)

4 wire SPI| format 2 (CMD Read)
92h = 0x00 (or not 0x69) , SPI data output to data pin D1. (default)

4 wire-SPI CMD Read Format 2

‘Write Only-Read CMD address

Write

(9]
»

Dummy Packet
Start to Read

CMD DATA 1#

<<<<<<<<<<<<<<<<<<
socer™ ] ﬂﬂﬂﬂﬂﬂﬂ_eﬂﬂﬂjﬂﬁmmm

il
|
© 10 11 12 13 14 15 16 77 18 19 20 21 22 23 24
] | |
|
|
T

20 (LOW)

92h = 0x69, SPI data output to data pin D2.

4 wire-SPI CMD Read Format 2

‘Write Only-Read CMD address Dummy Packet

CMD DATA 1%

|
|

_ |

cs \ !
: Write
|

SN/ EIEICIED EEIED &)

|
|
Start to Read :
|
|
|

SO @

A0 (LOW)

| |

| |
_lﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂrl ......................

SCL @ | | |

|

I 2 3 4 5 6 7 8 19 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Figure 12 4-wire SPI Read Only-Read CMD data
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When the chip is not active, the shift registers and the counter are reset to their initial statuses. Read is only for Only-Read
CMD. When finish read cmd , CSB signal must be pull high. Caution is required on the SCL signal when it comes to line-end
reflections and external noise. We recommend the operation be rechecked on the actual equipment.

4 wire SPI format 1 (SRAM Write)

4 wire-SPI SRAM Write Format 1

cs X i ‘Write Sram Address i ﬂ i DATA 1# i ﬂ DATA 2nd T
5 o lllnmmmmmmmmllllllllmmmmmmmvlllllllllll)mﬁammﬁammm

SCL (0

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

4 wire SPI| format 2 (SRAM Write)

4 wire-SPI SRAM Write Format 2
| | | | |
| | | | |
DATA 1 th
cs | Write Sram Address | | | DATA® !
| | | | |
| | | | |
SR/ 35 65 ) 6 653 6 6 ©3 63 69 B 6 S T &) B 000G ) —
| | | | |
! I oo o oo | |
seo | LF L L L L L L L L L L LA L LT Lf L EplpigEpEaialala—
:’l 2 3 4 5 6 7 8 :9 10 1" 12 13 14 15 16 : :Sn+1 8n+2 8n+3 8n+4 8n+5 8n+6 8n+7 8n+8 :
| | | | |
0 ! . ! | i
| | | | |

4 wire SPI format 1 (SRAM Read)
92h = 0x00 (or not 0x69) , SPI data output to data pin D1. (default)

4 wire-SPI SRAM Read Format 1

I
COMMAND Dummy Packet

! 1
| | .
cs X | (Read SRAM Write 0x54) | ﬂ ﬂ DATA 1 -
' Write ! Start to Read
! |

N/ CACIEIENE) EICY T /I CE € E) E CICVE VINIIHNEIEIEIEIEIEN E) &)

e AT AT U

20 (LOW)

92h = 0x69, SPI data output to data pin D2.

4 wire-SPI Sram Read Format 1

I
Dummy Packet | DATA 1%
| o o o
ﬂ Start to Read ! ﬂ
|
I
1
|

COMMAND

|
|
cs | (Read SRAM Write 0x5A)
\ Wit

s o 77N ) ) o B Y o) )

00OV DG
e L FUFLILFLALTLILT T ULy UL

" 2 3 4 5 6 7 8 1" 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

|
|
|
SO () 1
T
|
|

A0 (LOW)
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4 wire SPI format 2 (SRAM Read)
92h = 0x00 (or not 0x69) , SPI data output to data pin D1.
(default)

4 wire-SPI SRAM Read Format 2

T T T T
| COMMAND | ! |

— ! . ! Dummy Packet ! DATA 1% !
I I I

cs \ : (Read SRAM.Wnte 0x5A) : Start to Read i :
] | I

!} |

o) lllhﬁﬁﬂmﬂﬂmﬂﬁﬁﬁmﬂﬁﬂﬂEEEEEEEE EEEEEEE

Lo UUUUUUUMUUU

8 ,9 0 11 12 13 14 15 16 18 19 20 21 22 23 24

| |
| DATA 1 I
I I
I |
| |

|
|
|
|
i@n+18n+2 8n+3 8n+4 8n+5 8n+6 8n+7 8n+8 |
| |
|
|
|

A0 (LOW) !
|

92h = 0x69, SPI data output to data pin D2.

4 wire-SPI Sram Read Format 2
| | | | | |
| | | |
= ! COMMAND ! Dummy Packet ! DATA 1#t : : DATA ntt |
| (Read SRAM Write 0x54) | ! ! i !
1 1 | T t T
| i Start to Read i I | !
s o Illhﬁﬁﬁmﬁﬂm o : ! i :
. |
I |* 1
s0 @ ! EEEEEEEEEEEEEEEE (Cor)Cos Xoe ) m)Coe X e ) o) (o0
| 1 I
I
I D e e e e e ) I
soL mﬁmmﬁﬂﬂﬂﬂﬂﬂji ST LI L L
6 7 8 el 10 11 12 13 14 15 16 18 19 20 21 22 23 24 Ibn+18n+2 8n+3 8n+4 8n+5 8n+6 8n+7 8n+8 :

A0 (LOW)

Note1: SRAM Read Command Write 5Ah
Note2: When using SPI read SRAM:
@® More than two SRAM addresses must be set;
@ The SRAM data in the set address range must be read all at once.
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6.5. 3 Wire Serial Interface (3-wire SPI)

The 3 wire serial interface consists of serial clock SCL, serial data Sl, and CS . Sl is shifted into a 9-bit shift register on every
rising edge of SCL in the order of D/C, D7, D6 ... DO. The D/C bit (first of the 9 bit) will determine the transferred data is
written to the display data RAM (D/E =1) or command register ( D/C =0). See figure 12.

Table 7

IMO | IM1 | IM2 Type cs A0 RD | WR | Do D1 D2 D2 to D17

0 0 1 3-wire SPI cs Pull Low - - SCL SI/SO | SO (Hi-z)

Note: “-” pin must always be HIGH or LOW. D7~ D2 is recommended to connect the VDD or GND. It is also allowed to leave
D7~ D2 unconnected.

The serial interface is initialized when CS s high. In this state, SCL clock pulse or SDI data have no effect. A falling edge on
cs

CS

enables the serial interface and indicates the start of data transmission. The SPI is also able to work properly when the

always keep low, but it is not recommended. When finish writing or reading, CS must keep high.

=\

st o) /////XDcX b7 X b6 X b5 X b4 X D3 X b2 X D1 X Do X D/ic X D7 X//
sowor L F LI L LT L LI L L LT L

1 2 3 4 5 6 7 8 9 10 11

Figure12 3-wire SPI data transfer
3 wire SPI format 1 (CMD Write)

= —\ i COMMAND i /—\ i Parameter i
SNCD IIII)“EEE'IIIIIIIII)“EEE
set <°°)—mm—mm_ﬂ_ﬂ_ﬂf_

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 78 9
3 wire SPI format 2 (CMD Write)
| | | :
= | COMMAND | PARAMETER 1 : ! PARAMETER n
|
\ I : : ! /
' + I |
1 | 1 !
SR/ € EIEICIED C)EI N E) T € E) EIEYE)EITHE) B EFEE) E)EE) CHE)
I l Do
M2 3 4 5 6 7 8 o9 ho 11 12 1 A4 15 16 17 18 : 9+1 9n+2 9n+3 Gn+d 9n+5 Gn+6 On+7 Sn+s 9n+9
1 | 1 !
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3 wire SPI format 1 (CMD Read)
92h = 0x00 (or not 0x69) , SPI data output to data pin D1.

(default)
3 wire-SPI CMD Read Format1
Write Start to Read
Wirte Only-Read Driver IC return
CMD address Dummy Packet

-/

/A

s O)

Lm

|
|
|
|
[k
|
|
|
|
|

2

3

4

5

6

7

8

9

|
|
| CMD data
|
|

|
:123456
|
|
|
I

IllllﬂﬁﬁﬁmﬂEﬂﬂ'llllllllllﬁﬂﬁmﬂﬁﬂﬂwlIIIlIIIIIlWEEEEEEEM

92h = 0x69, SPI data output to data pin D2.

®

Wirte Only-Read
CMD address
Write

3 wire-SPI CMD Read Format1

Dummy Packet
Start to Read

CMD data 1*

-/

st on_//777X 0 XCor)XCoe Yoo X o X e X X1 X )

3 4 5 6

7

8 9

[
|
[
[
|
I
: 1.2 3 4 5 6 7 8 9

D000 0G0 S IS Q66 G E) =
aniakaiaiaiaiaiaisinmeen fakalaaistalatalpummn tkaigtattaiatal nmn

1 2 3 4 5 6
|

e o o

|
|
|
|
|
|
|
1
|
|
|
|
|
|
7 8 9 |
|

3 wire SPI format 2 (CMD Read)

92h = 0x00 (or not 0x69) , SPI data output to data pin D1.

(default)

3 wire-SPI CMD Read Format2

thig Read

CMD Data 1%

I
K
|
|

sct mmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂfLﬂﬂﬂﬂﬂﬂﬂﬂﬂj

9 ho 11 12 13 14 15 16 17 18 9 20 21 22 23 24 25 26 27
|
1

MW
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92h = 0x69, SPI data output to data pin D2.

3 wire-SPI CMD Read Format2
= Wirte Only-Read CMD address
X Write

st /777§ o Xor)Cos ) ee ) o oo ez ) o X oo}

Dummy Packet CMD Data 1%

|
|
|
Start to Read :
|
|
|
\/

’

so @ {07)0eos }(4) 032 (01X D0 )erm o7 {06 {05} 04 )03 X2} 1) 0 No)
|
| |
scLe P L L L L L L L

|
|
|
1 2 3 4 5 6 7 8 g ho 11 12 13 14 15 16 17 18 Il‘|9 20 20 22 23 24 25 26 27
|
|

Figure13 3-wire SPI Read Only-Read CMD data

When the chip is not active, the shift registers and the counter are reset to their initial statuses. Read is only for Only-Read
CMD. When finish read cmd , CSB signal must be pull high. Caution is required on the SCL signal when it comes to line-end
reflections and external noise. We recommend the operation be rechecked on the actual equipment.
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3 wire SPI format 1 (SRAM Write)
3 wire-SPI Write SRAM

COMMAND

Data 1%

/1

Data 20

sl o)

9

lIlI)ﬂﬁEEmﬂEﬁlE'llllllllll.EEEEEEEE(IIIIIIII).EEEEEEEE
seLm UTJTJUUUU

1

9

9

3 wire SPI format 2 (SRAM Write)

1

2 3 4 5 6

7

8

9

|

|

|
ho 1
|

|

|

|

|

12

13 14

— i COMMAND | Data 1 i E Data o

=\ | | : /
| | X |

s on_/////k o X o X o X o) o)X o) meX ot X po) 1 X o7 X X o) 04X B3 X o2y ot o)

9n+1 9n+2 9n+3 9n+4 9n+5 9n+6 9n+7 9n+8 9n+9

3 wire SPI format 1 (SRAM Read)

92h = 0x00 (or not 0x69) , SPI data output to data pin D1. (default)

3 wire-SPI Sram Read Format1
| COMMAND i | | L
= : (Read RAM write 0x5A) : : Dummy packet : Data 1
! Write ! g Start to Read !
| | | I

sion IIII)EEEEEEEEE’IIIIIIIII)EEEEEEEE.lIIIIIlIIIIlEEEEEE@W
e LALLM UL UL T UL

| |
| |

|
| |

1 2 3 4 5 6 7 8 9: :1 2 3 4 5 6 7 8 9 1.2 3 4 5 6 7 8 9

| |
| |
| |
| |

92h = 0x69, SPI data output to data pin D2.

3 wire-SPI Sram Read Format1

so@

1

2 3 4 5 6 7

8

9

1

2

3 4 5 6 7

8

9

1.2 3 4 5 6 7 8 9

| COMMAND | | |

= —\ ! (Read RAM write 0x5A) : ! Dummy packet : Data I3t
! Write ! ' Start to Read !
| I I |
sien_////7X o X o) mX o X o X X oY ) I I
I |
I |

D006 S IINDEEERCC0 s
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3 wire SPI format 2 (SRAM Read)
92h = 0x00 (or not 0x69) , SPI data output to data pin D1. (default)

5/

3 wire-SPI Sram Read Format2
I | , |
. COMMAND | ! S !
cs ! (Read RAM write 0x5A) ! Dummy Packet ! Data 1%t |
; Write ! Start to Read ! !
I | | |

9 20 21 22 23 24 25 26 27

| |

| I

| |

I

1 2 3 4 5 6 7 8 g ho 11 12 13 14 15 16 17 18 III
|

| I

| I

| I

| I

|
|
! Data ot
|
|

7 PEEEEEE -
LT ]

9rJ+1 9n+2 9n+3 9n+4 9n+5 9N+6 9n+7 9n+8 9n+9

92h = 0x69, SPI data output to data pin D2.

]
9 |10 11 12 13 14 15 16 17 18 IIS 20 21 2 23 24 25 26 27 |
|

3 wire-SPI Sram Read Format2
2| e | Dummy Packet | puat || - §/
! Write ! Start to Read ! Lo ;
o o D)) § - §
om__| f i T [DEEEEEEEE -
| .
mmﬂﬁﬂmUUMQﬂmUUmﬂﬂmﬁUmﬂﬂmU‘JMUUUU '

9ri+1 9n+2 Sn+3 9n+4 9n+5 9n+6 9n+7 9n+8 9n+9 |

Note1: . SRAM Read Command Write 5Ah

Note2: When using SPI read SRAM:
@ More than two SRAM addresses must be set;

@ The SRAM data in the set address range must be read all at once.
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6.6. 1C-bus Interface

The CH1120 can transfer data via a standard I°C-bus and has slave mode only in communication. The command or RAM data
can be written into the chip and the status can be read out of the chip.

Table 8
IMO | IM1 | IM2 Type cs A0 RD WR DO D1 |D2to D17
0 1 0 I°C Interface cs SA0 - - SCL Sl (Hi-z)

Note: “-” pin must always be HIGH or LOW. D7~ D2 is recommended to connect the VbD or GND. It is also allowed to leave D7~
D2 unconnected.

&Signal could always pull low in 1>C-bus application.

6.6.1. Characteristics of the 12C-bus

The I°C-bus is for bi-directional, two-line communication between different ICs or modules. The two lines are a serial data line
(SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply via a pull-up resistor. Data transfer may
be initiated only when the bus is not busy.

Note: The positive supply of pull-up resistor must equal to the value of VDD.

6.6.2. Bit Transfer

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable during the HIGH period of the
clock pulse as changes in the data line at this time will be interpreted as a control signal.

SDA ><
scL —\—

Data line stable: Change data
Data valid allowed

Figure 13 Bit Transfer

6.6.3. Start and Stop conditions

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the data line, while the clock is
HIGH is defined as the START condition (S). A LOW-to-HIGH transition of the data line while the clock is HIGH is defined as the
STOP condition (P).
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spA T /7_\ ——— SDA
TN

STOP condition

START condition

Figure 14 Start and Stop conditions

(=2

.6.4. System configuration

Transmitter: The device that sends the data to the bus.

Receiver: The device that receives the data from the bus.

Master: The device that initiates a transfer generates clock signals and terminates a transfer.

Slave: The device addressed by a master.

Multi-Master: More than one master can attempt to control the bus at the same time without corrupting the message

Arbitration: Procedure to ensure that, if more than one master simultaneously tries to control the bus, only one is allowed
to do so and the message is not corrupted.

[ Synchronization: Procedure to synchronize the clock signals of two or more devices.

MASTER STAVE MASTER
TRANSMITTER RESRVER TRANSMITTER TRARSIR TRANSMITTER
/RECEIVER /RECEIVER JRECEIVER
SDA
scL

Figure 15 System configuration

6.6.5. Acknowledge

Each byte of eight bits is followed by an acknowledge bit. The acknowledge bit is a HIGH signal put on the bus by the
transmitter during which time the master generates an extra acknowledge related clock pulse. A slave receiver which is
addressed must generate an acknowledge after the reception of each byte. Also a master receiver must generate an
acknowledge after the reception of each byte that has been clocked out of the slave transmitter. The device that acknowledges
must pull-down the SDA line during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of
the acknowledge related clock pulse (set-up and hold times must be taken into consideration). A master receiver must signal an
end of data to the transmitter by not generating an acknowledge on the last byte that has been clocked out of the slave. In this
event the transmitter must leave the data line HIGH to enable the master to generate a stop condition.
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DATAOUTPUTBY —— o — e e
TRANSMITTER >< >< ><

not acknowledge\
DATA OUTPUT BY
RECEIVER
acknowledge/
SCL FROM
MASTER 1 2 M

clock pulse for
acknowledgement

S
START condition

Figure 16 Acknowledge

6.6.6. Protocol

The CH1120 supports both read and write access. The R/W bit is part of the slave address. Before any data is transmitted on

the I°C-bus, the device that should respond is addressed first. Two 7-bit slave addresses (0111100 and 0111101) are reserved
for the CH1120. The least significant bit of the slave address is set by connecting the input SAO to either logic 0(GND) or 1
(vDD). The I°C-bus protocol is illustrated in Fig.14. The sequence is initiated with a START condition (S) from the I°C-bus
master that is followed by the slave address. All slaves with the corresponding address acknowledge in parallel, all the others
will ignore the I°C-bus transfer. After acknowledgement, one or more command words follow which define the status of the

addressed slaves. A command word consists of a control byte, which defines Co and D/C (note1), plus a data byte (see
Fig.19). The last control byte is tagged with a cleared most significant bit, the continuation bit Co. After a control byte with a
cleared Co-bit, only data bytes will follow. The state of the D/C -bit defines whether the data-byte is interpreted as a command
or as RAM-data. The control and data bytes are also acknowledged by all addressed slaves on the bus. After the last control
byte, depending on the D/C bit setting, either a series of display data bytes or command data bytes may follow. If the D/C bit
was set to ‘1’, these display bytes are stored in the display RAM at the address specified by the data pointer. The data pointer
is automatically updated and the data is directed to the intended CH1120 device. If the D/C bit of the last control byte was set
to ‘0", these command bytes will be decoded and the setting of the device will be changed according to the received commands.
The acknowledgement after each byte is made only by the addressed slave. At the end of the transmission the I°C-bus master
issues a stop condition (P). If the R/W bit is set to one in the slave-address, the chip will output data immediately after the
slave-address according to the D/C bit, which was sent during the last write access. If no acknowledge is generated by the
master after a byte, the driver stops transferring data to the master.

Whether the dummy packet needed or not in the read protocol of all interface as below:

I/F Read Status Only-Read CMD Read Ram data

12C No dummy packet No dummy packet Do not support
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WRITE from S' from S' from S' from S' from S'
AR AR EAREEEENREREE
sS|0o 1 1 1 10]|A|O0|A control byte A data byte Al0 DC control byte A data byte AP
L ||||||| L PP ]
-t > t:f >t *t
slave address 2n>=0 bytes 1 byte n>=0 bytes
¢ c, MSB......ccoveveee LSB
READ from S' from M froT M froT M from M
RRRRRORRERER R ERER RN
sS|o 11 1 10]|A|1]A data byte A data byte A data byte A data byte AP
P e e e L L L
slave address
S - start condition
| | | | | P - stop condition | | | | | | |
S|r A - Acknowledge
0 1 1 1 1 0fAly A - Not Acknowledge GDbco 0 0 0 A
L [NREENN
S' - I2C slave
< > Control Byte
slave address

Figure 17 I°C Protocol

Note1:

1.Co= “0” : The last control byte , only data bytes to follow,
Co= “1" : Next two bytes are a data byte and another control byte;
2. D/C = “0” : The data byte is for command operation,

D/C = “1” : The data byte is for RAM operation.

30 V0.9



L

TR H PR 2 5]

CHIP WEALTH TECHNOLOGY LTD.

CH1120

Support write format as below:

Write CMD format 1

@

Display

1IC Slave @
Address \ ACK
(W/R=0) u

I**CMD

Control
byte
0x80

@ Data

ACK

Display
Slave /\ TIC Slave @ anirOI @
Address \ ACK YIE N ACK

15 Parameter

Data | Slave
. 71 J—
byte - @ Q

Write CMD format 2

Start

TIC Slave

(W/R=0)

1**CMD

LDty @ Control

Address |\ ACK | byte
N oxs0

Parameter 1

@ Data Vv Control
NACK | byte  NACK byte
0x80

Parameter n

@ Data
| bre

Slave ¥ ...
ACK

Control /S N Data [/ Stare)

byte ACK byt
e N

End

Write CMD format 3
CMD has parameters

Display
IIC Slave
Address

(W/R=0)

CMD address

1st parameter

L omiiel Data Data
Lo byte byte
0x00 Y Y

_______ Slave Data
ACK byte

The last
parameter
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Write SRAM format 1
SRAM Write Format 1

Write Sram Address Data I* Data 2¢

Slave Slave Sl
.Sl art | Address @ (1:%];? @ Data address @ (l:%r;?: @ Data ad;lzs @ ?%‘;}:: @ Data

0x78 NACK ACK | Dbyte 0x78 NACK ACK A byte ; 0x78 NACK ACK | byte

(SA=0) U 0x80 \_/ (SA=0) \./ 0xCO \-/ (SA=0) \—/ 0xCO U

Write SRAM format 2
SRAM Write Format 2
Data 1% Data 24 Data n
Slave C
ontro Contro Contro
@ address @ 1byte @ Data @ i @ Data @ ________  byte @ Data @ End
ACK ACK ACK ACK ACK ACK ACK
o N oxco byte 0xCO bvte N/ oxco N e NE
Write SRAM format 3
Write Sram  address Write Sram Write Sram Write Sram
data data data
Display Display
Control 3

Start TIC Slave Egéo Data Bl IIC Slave |/slave Lﬁniml Slave | Data Data |/SlaveY Data

(%?ereSos) 0x00 byte (%(Jilclgczs) ACK 0;’4% ACK | byte byte NACK byte
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Support read format as below:
1. Read Status
Write to IC Read from IC
Display Display ™
Start | TIC Stave /e Control /g > Start | 1C Slave /S Data e
01| Address \ACK ) byte | ack Address \ACK ] byte N s
(W/R=0) 0x80 (W/R=1)
2. Read Only-Read CMD
Write Only-Read CMD to IC Read from IC

)

Display Display ~~
Start | TIC Stave /S nggol @ Data [ Slave Start | TIC Stave /Sae) Data -

Address \ ACK ACK byte ACK Address N\ ACK {  byte

(W/R=0) N oxs0 (W/R=1) N &CK

(

Note. AO pin(SAO) pull low, Slave address is 0x78(write) and 0x79(read);
A0 pin(SAOQ) pull high, Slave address is 0x7A(write) and 0x7B(read).

33 V0.9



Ry SREELR A PR 2 5]

CHIP WEALTH TECHNOLOGY LTD.

CH1120

6.7. Access to Display Data RAM and Internal Registers

This module determines whether the input data is interpreted as data or command. When AO = “H”, the inputs at D7 - DO are
interpreted as data and be written to display RAM. When AQ = “L”, the inputs at D7 - DO are interpreted as command, they will
be decoded and be written to the corresponding command registers.

6.7.1. Display Data RAM

The Display Data RAM is a bit mapped static RAM holding the bit pattern to be displayed. The size of the RAM is 160 X 160 X

4 bits as shown in Figure 18. For mechanical flexibility, re-mapping on both segment and common outputs can be selected by
software.

SEG Scan AOH
Direction (Normal) SEGO0 SEG1 SEG2 SEG3 .- SEG 158 SEG 159
COM Scan A1H
Direction o) SEG159 SEG158 SEG157 SEG156 .- SEG 1 SEG 0
COH C8H olumn
(Normal) (Reverse) Row 00H 0y I 4FH
COMO | COM159 00H DO[3:0] DO[7:4] D1[3:0] D1[7:4] - D79[3:0] D79[7:4]
COM1 | COM158 01H D80[3:0] D80[7:4] D81[3:0] D81[7:4] - D159[3:0] D159[7:4]
com2 | com1s7 02H D160[3:0] D160[7:4] | D161[3:0] | D161[7:4] D239[3:0] | D239[7:4]
COM3 | COM156 03H D240[3:0] D240[7:4] D241[3:0] D241[7:4] - D319[3:0] D319[7:4]
>
COM156| COM3 9CH D12480[3:0] D12480[7:4] | D12481[3:0] | D12481[7:4] - D12559[3:0] | D12559[7:4]
COM157 | COM2 9DH D12560[3:0] | D12560[7:4] | D12561[3:0]| D12561[7:4] - D12639[3:0] | D12639[7:4]
COM158 | COM1 9EH D12640[3:0] D12640[7:4] |D12641[3:0] | D12641[7:4] - D12719[3:0] | D12719[7:4]
COM159 | COMO 9FH D12720[3:0] | D12720[7:4] | D12721[3:0] | D12721[7:4] - D12799[3:0] | D12799[7:4]

Figure 18 Horizontal Addressing Mode
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Grayscale Display
SEG Scan AOH
Direction | (Normal) SEGO0 SEG1 SEG2 SEG3 SEG 158 SEG 159
COM Scan A1H
Direction (Remap) SEG159 SEG158 SEG157 SEG156 SEG 1 SEG 0
COH C8H olumn
(Normal) [ (Reverse) Row 00H 01H - 4FH
COMO0 | COM159 00H DO[3:0] DO[7:4] D1[3:0] D1[7:4] - D79[3:0] D79[7:4]
COM1 | COM158 01H D80[3:0] D80[7:4] D81[3:0] D81[7:4] - D159[3:0] D159[7:4]
COM2 | COM157 02H D160[3:0] D160[7:4] D161[3:0] D161[7:4] D239[3:0] D239[7:4]
COM3 | COM156 03H D240[3:0] D240[7:4] D241[3:0] | D241[7:4] D319[3:0] | D319[7:4]
COM156 | COM3 9CH D12480[3:0] | D12480[7:4] | D12481[3:0]| D12481[7:4] D12559[3:0] | D12559[7:4]
COM157 | COM2 9DH D12560[3:0] | D12560[7:4] | D12561[3:0]| D12561[7:4] D12639[3:0] | D12639[7:4]
COM158 | COM1 9EH D12640[3:0] | D12640[7:4] | D12641[3:0]| D12641[7:4] D12719[3:0] | D12719[7:4]
COM159 | COMO 9FH D12720[3:0] | D12720[7:4] |D12721[3:0]| D12721[7:4] D12799[3:0] | D12799[7:4]
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6.7.2. Vertical addressing mode
SEG Scan AOH
Direction | (Normal) SEGO SEG1 SEG2 SEG3 SEG 158 SEG 159
COM Scan A1H
Direction TFemes) SEG159 SEG158 SEG157 SEG156 SEG 1 SEG 0
COH C8H olumn
(Normal) [ (Reverse) Row 00H 1H - 4FH
COMO | cOM159 00H DO[3:0] DO[7:4] D160[3:0] D160[7:4] D12640[3:0] | D12640[7:4]
COM1 | COM158 01H D1[3:0] D1[7:4] D161[3:0] D161[7:4] D12641[3:0] | D12641[7:4]
COM2 | COM157 02H D2[3:0] D2[7:4] D162[3:0] D162[7:4] D12642[3:0] | D12642[7:4]
COM3 | COM156 03H D3[3:0] D3[7:4] D163[3:0] D163[7:4] D12643[3:0] | D12643[7:4]
COM156 ( COM3 9CH D156[3:0] D156[7:4] D316[3:0] D316[7:4] D12796[3:0] | D12796[7:4]
COM157 | COM2 9DH D157[3:0] D157[7:4] D317[3:0] D317[7:4] D12797[3:0] | D12797[7:4]
COM158 ( COM1 9EH D158[3:0] D158[7:4] D318[3:0] D318[7:4] D12798[3:0] | D12798[7:4]
COM159 [ COMo 9FH D159[3:0] D159[7:4] D319[3:0] D319[7:4] D12799[3:0] | D12799[7:4]
Grayscale Display
SEG Scan AOH
Direction | (Normal) SEGO SEG1 SEG2 SEG3 SEG 158 SEG 159
COM Scan A1H
IDirection (Remap) SEG159 SEG158 SEG157 SEG156 SEG 1 SEG 0
COH C8H olumn
(Normal) |(Reverse) [Row gy 1H - 4FH
COMO0 | COM159 00H DO[3:0] DO[7:4] D160[3:0] D160[7:4] D12640[3:0] | D12640[7:4]
COM1 | COM158 01H D1[3:0] D1[7:4] D161[3:0] D161[7:4] D12641[3:0] | D12641[7:4]
COM2 | COM157 02H D2[3:0] D2[7:4] D162[3:0] D162[7:4] D12642[3:0] | D12642[7:4]
COM3 | COM156 03H D3[3:0] D3[7:4] D163[3:0] D163[7:4] D12643[3:0] | D12643[7:4]
COM156 | COM3 9CH D156[3:0] D156[7:4] D316[3:0] D316[7:4] D12796[3:0] | D12796[7:4]
COM157 | COM2 9DH D157[3:0] D157[7:4] D317[3:0] D317[7:4] D12797[3:0] | D12797[7:4]
COM158 | COM1 9EH D158[3:0] D158[7:4] D318[3:0] D318[7:4] D12798[3:0] | D12798[7:4]
COM159 | COMO 9FH D159[3:0] D159[7:4] D319[3:0] D319[7:4] D12799[3:0] | D12799[7:4]
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6.7.3.

Register setting : ACh= 0x01, 20h= 0x00

(21H column address setting between 0x00 ~ 0x27; 22H row address setting between 0x00 ~ Ox4F;
21H Column end — Column start +1 must be even value)

1 Byte data £ 8{&Seg pixel data
&
Horizontal addressing mode

1 bit Mode Mono Display (1 Byte data composed of 8 Seg pixel data, Horizontal addressing mode)

Page0 Pagel Pagel7 Pagel8 Pagel9
00H 01H 11H 12H 13H
1
c
£ 2 [slsifalslalelslsiaRiziMnitte el A | 4 o o o f
BT B B SR R R 2131312121313 31 3 3(3 3 3 (3133181818181 31 8B 3] Common
% DD [D[D|DD|D|D|D DD D [N |D |0 |D [N DD |D DD D | Dlsplay OUtpUt
e st d h h Otth p 10th _ _
1M Beg || 2B | | 18" Bytq i | [ 200 Byt address D=0 | D=1
Row0 o] 01 02| 03| 04| 05| D6| 7| Dof D1] D2f D3 D4] 5| DE[D7| 0| b1 p2| 3] p4] D5 p6|p7 [Do| 1] p2| D3] D4 D5| D6[D7f 0] D1[ 2] D3] D4f D5 D607 00H OH Of
Row1 po|D1| p2| D3| D4| D5 8| D7 i | | i i 07TH 1H Oe
Row2 I i : 0Z2H 2H | 9d
Row3 1T BV Jooo ] 03H 03H C
Row4 04H 04H 9bH
Row5 05H O5H aH
Row6 6H 06H H
Row? e (H 07H H
Row8 _ 8H 08H H
Row9 9H 0O9H 96H
Row10 OaH OaH 95H
Row11 oot ObH ObH 94H
Row12 : Oc 0c 93H
Row13 0d 0d 92H
Row14 Oe Oe 91H
Row150
Row151
Row152
Row153
Row154
Row155
Row156 9cl c 0O3H
Row157 e e et e e e e e e e e e B B B 2 {odifR]id RAdh [Bite 9d d 02H
Row158 A A A I I I I e e 0TH
Row159 ITTTTTTTTT T =< T T T T 1T T | [oolosfoelos|oafos|oelo|oo|et]oz]s[o4 of i 00H
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6.7.4. 1 bit Mode Mono Display (1 Byte data composed of 8 Com pixel data, Vertical addressing mode)

Register setting : ACh= 0x03, 20h= 0x00
(21H column address setting between 0x00 ~ 0x27; 22H row address setting between 0x00 ~ Ox4F;
21H Column end — Column start +1 must be even value)

1 Byte data £ 8{ECom pixel data

&

Vertical addressing mode
=8
=
o — [<o] I [20] [o2] [=) N ol el (o8 [l (o] (020 (w3 Ll [SN] (52 ool (T2 (Co [ [+ ] [o)]
R o I s B s i b R e R S i ] o ] A | R e e e c
&5 |0[a|0[o|0|o|6 |60 SB[ S|B[S |5 31 8] 8 3] 3] 8 31 31318 2| 13| 8131 3| 31 81 8] 21 31 8] 8] 3 ommon
2 DD|D|D|D|D|D|D DD DD D DD |D D |D|D D |D D DD § Output
3 Display
[ | address D=0 D=1
SIRRMYt fodqod] ) 1fih[ b le OH O0H 9f
owd ool 4 1 TV 1 0TH 9e
Row2 o) 2H 02H 9d
Pageo Row3 D D3| 3 = 3 ] H
C
00H Row4 44 4H 4H b
Row5 L E£ 05H D5H aH |
Row6 oefos 06H 06H 9H
Row? o407 07H 07H 8H
NnR e B g H 8H 7H
—_Row o e H OH 6H
Row10 02 aH aH 95H
Pagel Row11 D3 bH TEO = 94H
Row12 D4 Oc C 93H
O1H Row13 05 d 0d 2H
Row14 D6 e OeH 91H
Row15 o7
Row150 .d
JNIR [ TIth:
Y R ol | | 5o[oo]
Row153 _|PI[ T i [o1
Row154 & D2|D2]
Pagel9 Row155 D: : 3|03}
Row156  JPP4[ [ D4[od C 9c 3H
13H Row157  [Pq[ [ LI [ L] [ (] Dsos| d 9d 2H
Row158 __|P9 NA A4 05 06 Oe Je TH
Row159 | oot L1 [1 o7 o7 ofH 9fH OH

3199 Byte 3200™ Byte
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6.8. FRM Synchronization

FRM synchronization signal can be used to prevent tearing effect.

1 frame

\ J

- ; -

i | i
MCU| fast write ~ Finish | MCU; fast write ~ Finish
|

| i
MCU fast write  Finish
|

. | |
Updates Display | | Updates Display
from memory data : | from memory data

I | I
| | IMCU slow write g 1 MCUslow
write
I I I I I
. I
1Updates Display

I
I
I
| rom memory data

MCU fast write : MCU should start to write new frame of ram data just after rising edge of FRM pulse and should be finished
well before the rising edge of the next FRM pulse

MCU slow write : MCU should start to write new frame of ram data just after the falling edge of the 1" FRM pulse and must be
finished well before the rising edge of the 3“ FRM pulse

6.9. The Oscillator Circuit

This is a RC type oscillator (Figure 20) that produces the display clock. The oscillator circuit is only enabled when CLS = “H”.

When CLS = “L”, the oscillation is off and the display clock comes from the CL pad.

DCLK

Internal Display

Internal OSC
CLK
DIVIDER
MUX
CL <«
CLS T
Figure 19
39

Clock
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6.10. Current Control and Voltage Control

VPP is from external power supplies. IrReF is a reference current source for segment current drivers, it can change the brightness
of the screen and the value depends on the resistance of R IrRer and VPP.

When VPP=15V, contrast = 0xff, the value of resistor R Irer can be found as Table 9:

Table 9
R IRer IseG(UA)
1.3M 300
910K 400
750K 500
560K 600

6.11. Common Drivers/Segment Drivers

Segment drivers deliver 160 current sources to drive OLED panel. The driving current can be adjusted up to 600uA with 256
steps. Common drivers generate voltage scanning pulses.

6.12. 16 Grayscale

The gray scale effect is generated by controlling the pulse width (PW) of current drive phase. The Gray Scale Table stores the
corresponding gray scale setting of the 16 gray scale levels (GS0~GS15) through the software commands B8h and BAh.
As shown in Table10, RAM data has 4 bits, represent the 16 gray scale levels from GS0 to GS15.

Note: GSO cannot be adjusted.

Table 10
Gamma Settin Default Gamma Setting
RAM Data(4 bits) 9 for PWM-driving
(Command B8h) (Command BAN)
0000 GS0 GPO
0001 GS1 GP1
0010 GS2 GP2
1110 GS14 SP1d
1111 GS15 GP15

6.13. Reset Circuit

When power is turned on or the RESB input falls to “L”, these reenter their default state.

The default settings are shown below:

. Display is OFF. Common and segment are in high impedance state.

. 160 X 160 Display mode.

. Normal segment and display data mapping (SEGO is mapped to the top line of the display).
. Shift register data clear in serial interface.

. Column address counter is set at 0.

. Contrast control register is set at 80H.

N O o W N =

. Normal common scan direction
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7. Commands

The CH1120 uses a combination of A0, RD (E) and WR ( R/W ) signals to identify data bus signals. As the chip analyzes and
executes each command using internal timing clock only regardless of external clock, its processing speed is very high and its
busy check is usually not required. The 8080 series microprocessor interface enters a read status when a low pulse is input to

the RD pad and a write status when a low pulse is input to the WR pad. The 6800 series microprocessor interface enters a
read status when a high pulse is input to the R /W pad and a write status when a low pulse is input to this pad. When a high
pulse is input to the E pad, the command is activated. (For timing, see AC Characteristics.). Accordingly, in the command
explanation and command table, RD (E) becomes 1(HIGH) when the 6800 series microprocessor interface reads status of
display data. This is an only different point from the 8080 series microprocessor interface.

Taking the 8080 series, microprocessor interface as an example command will explain below. When the serial interface is
selected, the input data is starting from D7 in sequence.

71. Command Set
7.1.1. Set Lower Column Start Address: (00H - OFH)

7.1.2. Set Higher Column Start Address: (10H - 14H)

Specify column address of display RAM. Divide the column address into 4 higher bits and 4 lower bits. Set each of them into
successions. When the microprocessor repeats to access to the display RAM, the column address counter is incremented
during each access until address 4FH is accessed (In horizontal addressing mode). Whenever the column address pointer
finishes accessing the end column address, it is reset back to start column address and the row address is incremented to the
next row.

r0 |roE)| VR | b7 | D6 | D5 | D4 | D3| D2 | D1 | DO
(R/W)
Column Start High bits 0 1 0 0 0 0 1 o | A6 | A5 | A4
Column Start Low bits 0 1 0 0 0 0 0 A3 | A2 | A1 | AO
A6 A5 A4 A3 A2 A1 A0 Display address
0 0 0 0 0 0 0 0 (Column Start default)
0 0 0 0 0 0 1 1
1 0 0 1 1 1 0 4EH
1 0 0 1 1 1 1 4FH

Note: Don'’t use any commands not mentioned above.

This command cannot be used if user has written the CMD 21H for column start and end address.
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7.1.3. Set Row Start Address of Display RAM: (BOH) (Double Bytes Command)

Specify Row address to load display RAM data to Row address register. Any RAM data bit can be accessed when its row
address and column address are specified. The display remains unchanged even when the Row address is changed.

W Row address Mode Setting: (BOH)

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 1 1 0 0 0 0
B Row address setting:
AO RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Row Start 0 1 0 A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO
A7 | A6 | A5 | A4 | A3 | A2 | A1 | AD Row address
Ojlo|o|o|oO]O|O0]|oO 0 (Row Start default)
Olo|lo|o|O|O|O]H1 1
oOjlo|o|o|O]O|1]0O 2
Olo|o|o|O|O|1]H1 3
1 o111 9DH
1T1oflo|1]|1]|1][1]0 9EH
110011111 9FH

Note: Don’t use any commands not mentioned above.

This command cannot be used if user has written the CMD 22H for column start and end address.

7.1.4. Set Column Start and End Address : (21H)

This triple byte command specifies column start address and end address of the display data RAM. This command also sets the
column address pointer to column start address. This pointer is used to define the current read/write column address in graphic
display data RAM. In horizontal addressing mode, after finishing read/write one column data, it is incremented automatically to
the next column address. Whenever the column address pointer finishes accessing the end column address, it is reset back to
start column address and the row address is incremented to the next row.

A0 ﬁ(E) W(R/W) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 0 0 1 0 0 0 0 1
Column Start 0 1 0 * A6 | A5 | AA | A3 | A2 | A1 | AO
Column End 0 1 0 * B6 | BS | B4 | B3 | B2 | B1 | BO

A6 A5 A4 A3 A2 A1 A0 Display address

0 0 0 0 0 0 0 0 (Column Start default)

0 0 0 0 0 0 1 1

1 0 0 1 1 1 0 4EH

1 0 0 1 1 1 1 4FH
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B6 B5 B4 B3 B2 B1 BO Display address
0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 1
1 0 0 1 1 1 0 4EH
1 0 0 1 1 1 1 4FH (Column End default)

7.1.5. Set Row Start and End Address: (22H)
This triple byte command specifies row start address and end address of the display data RAM. This command also sets the
row address pointer to row start address. This pointer is used to define the current read/write row address in graphic display
data RAM. In vertical addressing mode, after finishing read/write one row data, it is incremented automatically to the next row
address. Whenever the row address pointer finishes accessing the end row address, it is reset back to start row address and
the column address is incremented to the next column.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 0 0 1 0 0 0 1 0
Row Start 0 1 0 A7 | A6 | A5 [ A4 | A3 | A2 | A1 | AO
Row End 0 1 0 B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
A7 A6 A5 A4 A3 A2 Al A0 Display address
0 0 0 0 0 0 0 0 0 (Row Start default)
0 0 0 0 0 0 0 1 1
1 0 0 1 1 1 1 0 9EH
1 0 0 1 1 1 1 1 9FH
B7 B6 B5 B4 B3 B2 B1 BO Display address
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1
1 0 0 1 1 1 1 0 9EH
1 0 0 1 1 1 1 1 9FH (Row End default)
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SEGO | SEG1 | SEG2 | SEG3 | -- | SEG156 | SEG157 | SEG158 | SEG159
Address 00H 01H 4FH 4FH
coMmo 00H
com1 01H
com2 | O2H 4 ———

com3 | 03H / ?’/
] —r———

oo - ! 2‘:— ——
1

COM156 9CH ' ="

com157 | 9DH N -t

com158 | 9EH T====-71

COM159 9FH

Figure 14 Column and Row Address Pointer Movement

| Set Row Address |

il

| Set Column Addressl

il

Write Data |

No Completed?

Yes
v
End

Figure 14 Write Ram flow

Once writing CMD column start address and row start address for writing data to ram or reading data from ram, the position of
ram for writing or reading should be pointed to the row & column start address setting. In horizontal addressing mode, after
writing data to ram or reading data from ram, the column address will increase one automatically. When the column address
reaches the column end address, it will be return to column start address and the row address will increase one. In vertical
addressing mode, after writing data to ram or reading data from ram, the row address will increase one automatically. When the
row address reaches the row end address, it will be return to row start address and the column address will increase one.
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7.1.6. Set Memory addressing mode (20H)

There are two different memory addressing modes in CH1120: row addressing mode and vertical addressing mode. This
command sets the way of memory addressing into one of the above two modes, “COL” means column.

AO RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 o|lo|1|o0o|o0o]o0]oO
0 1 0 * * * * * * * D

[ ] Horizontal addressing mode (D=0) (default)

In Horizontal addressing mode, after the display RAM is read/ written, the column address is increased automatically by 1. If the
column address reaches column end address, the column address is reset to column start address and row address is
increased automatically by 1. When the Segment is remapped, the direction of both page and byte are reversed. The sequence
of movement of the row and column address for row addressing mode is shown in figure 13-1.

COLO (COL1 |COL2 COL78 |COL79

ROWO —

ROW 1 —

ROW 2 —

ROW 158 —

ROW 159 W

Figure13-1(a)
Column SEGO SEG1 SEG2 SEG3 - SEG158 SEG159
Row Address 00H 01H — 4FH
COMO 00H DO[3:0] DO[7:4] D1[3:0] D1[7:4] -—- D79[3:0] D79[7:4]
COoMm1 01H D80[3:0] D80[7:4] D81[3:0] D81[7:4] -—- | D159[3:0] D159[7:4]
COM2 02H D160[3:0] D160[7:4] D161[3:0] D161[7:4] | - | D239[3:0] D239[7:4]
coms3 03H D240[3:0] D240[7:4] D241[3:0] D241[7:4] | --- | D319[3:0] D319[7:4]
>
COM156 9CH D12480[3:0] | D12480[7:4] | D12481[3:0] | D12481[7:4] | - | D12559[3:0] | D12559[7:4]
COM157 9DH D12560[3:0] | D12560[7:4] | D12561[3:0] | D12561[7:4] | --- | D12639[3:0] | D12639[7:4]
COM158 9EH D12640[3:0] | D12640[7:4] | D12641[3:0] | D12641[7:4] | - | D12719[3:0] | D12719[7:4]
COM159 9FH D12720[3:0] | D12720[7:4] | D12721[3:0] | D12721[7:4] | --- | D12799[3:0] | D12799[7:4]
Figure13-1(b)
Figure13-1 Horizontal addressing mode (Seg-remap=0)
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u Vertical addressing mode: (D=1)

In vertical addressing mode, after the display RAM is read/ written, the row address is increased automatically by 1. If the row
address reaches the row end address, the row address is reset to row start address and column address is increased
automatically by 1. When the Segment is remapped, the direction of both page and byte are reversed. The sequence of
movement of the page and column address for vertical addressing mode is shown in Figure 13-3.

COLO [COoL1 |cCOoL2 | . | . | . |COL78 |COL79

ROWO

ROW1

ROW2

ROW158

ROW159

Figure 13-3 (a)
Column SEGO SEG1 SEG2 SEG3 - SEG158 SEG159
Row Address 00H 01H --- 4FH

COMO 00H DO0[3:0] DO[7:4] D160[3:0] D160[7:4] --—- | D12640[3:0] | D12640[7:4]
CcOoM1 01H D1[3:0] D1[7:4] D161[3:0] D161[7:4] - | D12641[3:0] | D12641[7:4]
COM2 02H D2[3:0] D2[7:4] D162[3:0] D162[7:4] --- | D12642[3:0] | D12642[7:4]
COM3 03H D3[3:0] D3[7:4] D163[3:0] D163[7:4] --- | D12643[3:0] | D12643[7:4]
COM156 9CH D156[3:0] D156[7:4] D316[3:0] D316[7:4] --- | D12796[3:0] | D12796[7:4]
COM157 9DH D157[3:0] D157[7:4] D317[3:0] D317[7:4] - | D12797[3:0] | D12797[7:4]
COM158 9EH D158[3:0] D158[7:4] D318[3:0] D318[7:4] --- | D12798[3:0] | D12798[7:4]
COM159 9FH D159[3:0] D159[7:4] D319[3:0] D319[7:4] --- | D12799[3:0] | D12799[7:4]

Figure13-3 (b)
Figure 13-3 Vertical addressing mode (Seg remap=0)
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7.1.7. Set Breathing Display Effect (23H): (Double Bytes Command)
This command set Breathing Display Effect ON/OFF and Time Interval.
u Breathing Display Effect Set: (23H)
= —
A0 — R/_W D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 0 0 1 0 0 0 1 1
ON/| . *
0 1 0 OFF A4 | A3 | A2 | A1 | AO
0 1 0 0 c2 | C1]|cCO 0 B2 | B1 | BO
[ | ON/OFF set:
When ON/OFF ="L”, Breathing Display Effect OFF. (Default)
When ON/OFF ="H”, Breathing Display Effect ON.
u Breathing Display Effect Maximum Brightness Adjust Set: (A4 — A3)
Maximum Brightness
Ad A3 (Contrast+1)
0 0 256(Default)
0 1 128
1 0 64
1 1 32
[ ] Breathing Display Effect Time Interval Set: (A2 — AO)
A2 A1 Ao Time Interval step
0 0 0 1 Frames
0 0 1 2 Frames(Default)
0 1 0 3 Frames
1 1 0 7 Frames
1 1 1 8 Frames
[ ] Breathing Display t Dark Time Interval Set: (B2 — B0O)
B2 B1 Bo Time Interval step
0 0 0 +0 Frame
0 0 1 +25 Frames (Default)
0 1 0 +50 Frames
0 1 1 +100 Frames
1 0 0 +150 Frames
1 0 1 +200 Frames
1 1 0 +250 Frames
1 1 1 +300 Frames
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[ ] Breathing Display Effect Brightest Time Interval Set: (C2 — C0)

C2 C1 Co Time Interval step

0 0 0 +0Frame (Default)
0 0 1 +25 Frames

0 1 0 +50 Frames

0 1 1 +100 Frames

1 0 0 +150 Frames

1 0 1 +200 Frames

1 1 0 +250 Frames

1 1 1 +300 Frames

CHIP & CHIP &

CHIP @& CHIP §&

7.1.8.

Set Horizontal Scroll & Vertical Scroll (24H-27H ): (Six Bytes Command)

This command consists of 6 consecutive bytes to set up the horizontal scroll and the vertical scroll parameters. It determined
the scrolling start column, end column, start row, end row and time interval.

Before issuing this command, the horizontal scroll must be deactivated (2EH). Otherwise, ram content may be corrupted.
[ ] Horizontal Scroll & Vertical Scroll Setup Mode Set: (24H-27H )

= —
AO — R/_W D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR

0 1 0 0 0 1 0 0 1 D1 | DO
0 1 0 A7 | A6 | A5 | Ad | A3 | A2 | A1 | AO
0 1 0 B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
0 1 0 Ctr|{Ce|C5]|]C4|C3|[C2]|C1]|CcCO
0 1 0 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 * * * * * E2 | E1 | EO

D1 DO Scroll Direction Set

0 0 Scroll Down

0 1 Scroll Up

1 0 Scroll Right(default)

1 1 Scroll Left
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[ ] Start Column Position Set: (A7 — A0)
= —
A0 = | R"W 'b7|p6|D5|D4s| D3| D2]| D1 |Do| StartColumn
RD WR Position
0 1 0 0 0 0 0 0 0 0 0 O(default)
0 1 0 0 0 0 0 0 0 0 1 1
0 1 0 : :
0 1 0 1 0 0 1 1 1 1 0 158
0 1 0 1 0 0 1 1 1 1 1 159
u End Column Position Set: (B7 — BO)
= —
A0 = | RW b7 p6|D5|D4|D3|D2|D1| D0 ENDCOlumN
RD WR Position
0 1 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 1 1
0 1 0 : :
0 1 0 1 0 0 1 1 1 1 0 158
0 1 0 1 0 0 1 1 1 1 1 159(default)
[ ] Start Row Position Set: (C7 — CO0)
E R/W Start Row
A0 — _ D7 | D6 | D5 (| D4 | D3 | D2 | D1 | DO .
RD WR Position
0 1 0 0 0 0 0 0 0 0 0 O(default)
0 1 0 0 0 0 0 0 0 0 1 1
0 1 0 : :
0 1 0 1 0 0 1 1 1 1 0 158
0 1 0 1 0 0 1 1 1 1 1 159
u End Row Position Set: (D7 — DO)
E R/W End Row
A0 == - D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO "
RD WR Position
0 1 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 1 1
0 1 0 : :
0 1 0 1 0 0 1 1 1 1 0 158
0 1 0 1 0 0 1 1 1 1 1 159 (default)
[ ] Time Interval Set: (E2 — EQ)
E R/W .
A0 — L D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Time Interval
RD WR
0 1 0 * * * * * 0 0 0 |6 frames(default)
0 1 0 * * * * * 0 0 1 32 frames
0 1 0 * * * * * 0 1 0 64 frames
0 1 0 * * * * * 0 1 1 128 frames
0 1 0 * * * * * 1 0 0 3 frames
0 1 0 * * * * * 1 0 1 4 frames
0 1 0 * * * * * 1 1 0 5 frames
0 1 0 * * * * * 1 1 1 2 frames
Note: “*” stands for “Don’t care”.
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End row
< Position >
Start row ;
Position
Start coluf |{amag
address 1Y Y
sgg|  |CHP »-» > CHP
End column
address
159
0
CoM 159

Note. Scrolling direction is base on display scrolling.

7.1.9. Set Scroll Mode: (28H-2BH)

Control continuous or single screen scroll.

End row
P Position >
Start row |
Position
Startcolur?m | =
address 1 !
CHIP
SEG *
End column CHIP
address
159 ‘
0 COoM 159

= “—

A0 — Rﬂv D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR

0 1 0 0 0 1 0 1 0 D1 | Do

When DO="L", Continuous horizontal/vertical scroll. (Default)

When D0="H”, Single Screen scroll.

When D1="L", Disable write 1 Column/Row ram data for scrolling mode. (Default)

When D1="H", Enable write 1 Column/Row ram data for scrolling mode.

D1 DO Scroll mode

0 0 Continuous horizontal/vertical
scroll(default)

0 1 Single Screen scroll

1 0 -

1 1 1 Column/Row scroll mode

Note. 1 Column/Row scroll mode function does not support in 1-bit mono mode.
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7.1.10. Set 1 Column/Row scroll mode display scroll : (EBH)

This command is to scroll display in 1 column/row scroll mode.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 1 0 1 0 1
0 1 0 * * * * * * * D

D=1, scroll 1 column/row.
u Continuous scroll & Single scroll flow

Run continuous
scrolling mode flow

End row —
Position (80) Write :
Startrow g 27H+0AH+64H+14H+50H
Position(20) 28H
>
A
Start colum _
address ¥ ¥ Y Write: 2FH
(10) (Run Continuous Scroll

based on RAM data in the

SEG C H | PW scrolling range setting)

End column
Address i Delay >1 frame
(106} Write: 2EH
rite:
‘7
(Stop Continuous Scroll &
15¢ display original screen)
0 CoMm 159
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Run single
scrolling mode flow

Eqd row Write:
< Posiion &) 27H+0AH+64H+14H+50H
Start row
Position(20) 29H
P
A4
Start column Write- 2EH
address ¥ ¥ Y _ :
(10) (Run Single Scroll based

on RAM data in the

scrolling range settin
«  GHIPW _da

End colump Delay >1 frame
Address Y
(106 .
Write: 2EH
(Stop Single Scroll &
154 display original screen)
0 COM 154

Note: The panel will normally display RAM data after the single screen scroll is over.
The 2EH and 2FH Command must be written for the next single screen scroll.

[ ] 1 Column/Row scroll flow

Want to show the string
Start End
display display

SEGO SEGO

CHIPWEALTH -» CHIPW - EALTH

L

/4 ————————— >

Next display data SEG159 SEG159
COMO COM159 COMO COM159

Scroll left display example
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160x160 Step  |24H - Down 160x160 Step  [25H - Up
1 24H - 00, 9F, 00, 9F, 00 1 25H - 00, 9F, 00, 9F, 00
2 2BH 2 2BH
3 2FH 3 2FH
4 delay >1 frame 4 delay >1 frame
5 20H - 01 5 20H - 01
6 21H - 4F, 4F 6 21H - 00, 00
st Seroll T Wie 1x160 Byte st Seroll e Tx160 Byte
8 delay >2 frame 8 delay >2 frame
9 EBH - 01 9 EBH - 01
10 delay >2 frame 10 delay >2 frame
11 EBH - 01 11 EBH - 01
12 delay >2 frame 12 delay >2 frame
1 21H - 4E, 4E 1 21H - 01, 01
2 Write 1x160 data 2 Write 1x160 Byte
3 delay >2 frame 3 delay >2 frame
2nd Scroll 4 EBH- 01 2nd Scroll 4 EBH - 01
5 delay >2 frame 5 delay >2 frame
6 EBH - 01 6 EBH - 01
7 delay >2 frame 7 delay >2 frame
1 21H - 00, 00 1 21H - 4F, 4F
2 Write 1x160Byte 2 Write 1x160 Byte
3 delay >2 frame 3 delay >2 frame
80th Scroll 4 EBH - 01 80th Scroll 4 EBH - 01
5 delay >2 frame 5 delay >2 frame
6 EBH - 01 6 EBH - 01
7 delay >2 frame 7 delay >2 frame
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160x160 Step  |26H - Right 160x160 Step  |27H - Left

1 26H - 00, 9F, 00, 9F, 00 1 27H - 00, 9F, 00, 9F, 00

2 2BH 2 2BH

3 2FH 3 2FH

4 delay >1 frame 4 delay >1 frame

1st Scroll 5 22H - 9F, 9F 1st Scroll 5 22H - 00, 00

6 Write 160x1 Byte 6 Write 160x1 Byte

7 delay >2 frame 7 delay >2 frame

8 EBH - 01 8 EBH - 01

9 delay >2 frame 9 delay >2 frame

1 22H - 9E, 9E 1 22H - 01, 01

2 Write 160x1 Byte 2 Write 160x1 Byte
2nd Scroll 3 delay >2 frame 2nd Scroll 3 delay >2 frame

4 EBH - 01 4 EBH - 01

5 delay >2 frame 5 delay >2 frame

1 22H - 00, 00 1 22H - 9F, 9F

2 Write 160x1 Byte 2 Write 160x1 Byte
160th Scroll 3 delay >2 frame ég?;ﬁ 3 delay >2 frame

4 EBH - 01 4 EBH - 01

5 delay >2 frame 5 delay >2 frame
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7.1.11. Set Deactivate /Activate Scroll: (2EH - 2FH)

Stop or start motion of horizontal/vertical scrolling. This command should only be issued after horizontal/vertical scroll setup
parameters (24H/25H/26H/27H/28H/29H/2BH) are defined. The delay time >1 frame between 2EH and 2FH is necessary.

= —

A0 — F\ﬂv D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR

0 1 0 0 0 1 0 1 1 1 D

When D="L", Stop motion of horizontal scroll. (default)

When D="H", Start motion of horizontal scroll.

Valid command sequence 1: 2Eh, delay>1 frame, 24h, XXh, XXh, XXh, XXh, XXh, 28h or 29h or 2Bh, 2Fh, delay > 1 frame, 2Eh.
Valid command sequence 2: 2Eh, delay>1 frame, 25h, XXh, XXh, XXh, XXh, XXh, 28h or 29h or 2Bh, 2Fh, delay > 1 frame, 2Eh.
Valid command sequence 3: 2Eh, delay>1 frame, 26h, XXh, XXh, XXh, XXh, XXh, 28h or 29h or 2Bh, 2Fh, delay > 1 frame, 2Eh.
Valid command sequence 4: 2Eh, delay>1 frame, 27h, XXh, XXh, XXh, XXh, XXh, 28h or 29h or 2Bh, 2Fh, delay > 1 frame, 2Eh.

Note: The following actions are prohibited after the horizontal scroll is activated
[ ] Changing additional horizontal scroll setup parameters.

[ ] Changing horizontal scroll setup parameters.

| Changing continuous or single screen scroll setup parameters.

After the deactivating horizontal scroll issued, the display of screen is reset to original status.

7.1.12. Set Partial Display Mode: (2CH-2DH) (Five Bytes Command)

This command consists of 6 consecutive bytes to set up the display area in column start/end address and row start/end
address. When D0=1(CMD 2DH), the partial display mode is enable. When partial display mode is enable, display start line
(A2h) must be default value.

[ | Partial Display Mode Set: (2CH — 2DH )

A0 R_ED R%V D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 0 0 1 0 1 1 0 | DO
Column Start 0 1 0 A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO
Column End 0 1 0 B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
Row Start 0 1 0 Cr{C6|[C5|C4|C3|C2]|C1]|CO
Row End 0 1 0 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

When DO="L", Partial display mode off. (default)
When D0="H”, Partial display mode on.
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Partial display
end column
Partial display
«—»-| Start column
SEG
0 =(=es)
Partial display  J | J
start row
COM CHIPWEALTH
Partial display
end row
159
0 159

7.1.13. Set Contrast Control Register: (81H) (Double Bytes Command)
This command is to set contrast setting of the display. The chip has 256 contrast steps from 00 to FF. The segment output
current increases as the contrast step value increases. Segment output current setting: ISEG = a/256 X IREF X scale factor

Where: o is contrast step; IREF is reference current equals 18.75pA; Scale factor = 32

u The Contrast Control Mode Set: (81H)

When this command is input, the contrast data register set command becomes enabled. Once the contrast control mode has
been set, no other command except for the contrast data register command can be used. Once the contrast data set command
has been used to set data into the register, then the contrast control mode is released.

= —
A0 — F\ﬂv D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 1 0 0 0 0 0 0 1
0 1 0 A7 | A6 [ A5 | A4 | A3 | A2 | A1 | A0

[ ] Contrast Data Register Set: (00H - FFH)

By using this command to set eight bits of data to the contrast data register; the OLED segment output assumes one of the 256
current levels. When this command is input, the contrast control mode is released after the contrast data register has been set.

A0 E Rﬂv D7 | D6 | D5 | D4 | D3 [ D2 | D1 | DO Ise
RD WR

0 1 0 0 0 0 0 0 0 0 0 Small

0 1 0 0 0 0 0 0 0 0 1

0 1 0 0 0 0 0 0 0 1 0

0 1 0 : :

0 1 0 1 0 0 0 0 0 0 0 DEFAULT

0 1 0 : :

0 1 0 1 1 1 1 1 1 1 0
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[ o | 1 o [ 11111 1]1]1] Large |
When the contrast control function is not used, set the D7 - DO to 1000,0000.

7.1.14. Set Display Start Line: (A2H) (Double Bytes Command)

Specifies line address determine the initial display line or COMO0. The RAM display data becomes the top line of OLED screen.
It is followed by the higher number of lines in ascending order, corresponding to the duty cycle. When this command changes
the line address, the smooth scrolling or page change takes place.

u The Display Start line Mode Set: (A2H)

= —

A0 — Rﬂv D7 | D6 | D5 | D4 | D3| D2 | D1 | DO
RD WR

0 1 0 0 1 0 0 0 0 0 0

u The Display Start line Register Set: (00H —9FH)

E R/W
A0 — | 2 | D7 |D6|D5|D4|D3|D2|D1|DO COMXx
RD WR
0 1 0 o/loloJoloJo]o]o 0(default)
0 1 0 ololoJoloJo]o]H1 1
0 1 0 oJoJoJoloJo[1]o 2
0 1 0 : :
0 1 0 1]oJofJoJofJoJo]Jo 128
0 1 0 ; :
0 1 0 1JoJo[1]a[1]1]o 158
0 1 0 1t lolof 11111 159
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Multiplex ratio (A8) = 9Fh

Multiplex ratio (A8) = 7Fh

COM pin Display start line(A2H) Display start line(A2H) Display start line(A2H) Display start line(A2H)
=00h =0Ah =00h =0Ah
COMO Row 0 Row 10 Row 0 Row 10
COM1 Row 1 Row 11 Row 1 Row 11
COM2 Row 2 Row 12 Row 2 Row 12
COM3 Row 3 Row 13 Row 3 Row 13
COM116 Row 116 Row 126 Row 116 Row 126
COM117 Row 117 Row 127 Row 117 Row 127
COM118 Row 118 Row 128 Row 118 Row 128
COM119 Row 119 Row 129 Row 119 Row 129
COM125 Row 125 Row 135 Row 125 Row 135
COM126 Row 126 Row 136 Row 126 Row 136
COM127 Row 127 Row 137 Row 127 Row 137
COM128 Row 128 Row 138 - -
COM129 Row 129 Row 139 - -
COM130 Row 130 Row 140 - -
COM146 Row 146 Row 156 - -
COM147 Row 147 Row 157 - -
COM148 Row 148 Row 158 - -
COM149 Row 149 Row 159 - -
COM150 Row 150 Row 0 - -
COM151 Row 151 Row 1 - -
COM156 Row 156 Row 6 - -
COM157 Row 157 Row 7 - -
COM158 Row 158 Row 8 - -
COM159 Row 159 Row 9 - -
Display start line COM output (COH - COMO to COM [N -1])
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Multiplex ratio (A8) = 9Fh Multiplex ratio (A8) = 7Fh
COM pin Display start line(A2H) Display start line(A2H) Display start line(A2H) Display start line(A2H)
=00h =0Ah =00h =0Ah
COMO Row 159 Row 9 Row 127 Row 137
COM1 Row 158 Row 8 Row 126 Row 136
COM2 Row 157 Row 7 Row 125 Row 135
COM3 Row 156 Row 6 Row 124 Row 134
COM8 Row 151 Row 1 Row 119 Row 129
COM9 Row 150 Row 0 Row 118 Row 128
COM10 Row 149 Row 159 Row 117 Row 127
COM11 Row 148 Row 158 Row 116 Row 126
COM116 Row 43 Row 53 Row 11 Row 21
COM117 Row 42 Row 52 Row 10 Row 20
COM118 Row 41 Row 51 Row 9 Row 19
COM119 Row 40 Row 50 Row 8 Row 18
COM125 Row 34 Row 44 Row 2 Row 12
COM126 Row 33 Row 43 Row 1 Row 11
COM127 Row 32 Row 42 Row 0 Row 10
COM128 Row 31 Row 41 - -
COM129 Row 30 Row 40 - -
COM130 Row 29 Row 39 - -
COM146 Row 13 Row 23 - -
COM147 Row 12 Row 22 - -
COM148 Row 11 Row 21 - -
COM149 Row 10 Row 20 - -
COM150 Row 9 Row 19 - -
COM151 Row 8 Row 18 - -
COM156 Row 3 Row 13 - -
COM157 Row 2 Row 12 - -
COM158 Row 1 Row 11 - -
COM159 Row 0 Row 10 - -

Display start line COM output (C8H - COM [N -1] to COMO0)
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7.1.15. Set External or internal Irer : (ADH)
IREF can be controlled by external resister or internal resister.
[ ] IREF Resister Set: (ADH)
= —
A0 — R/_W D7 D6 D5 | D4 D3 D2 | D1 DO
RD WR
0 1 0 1 0 1 0 1 1 0 1
iseg_h
CMD_M | ., N -
0 1 0 MS_SEL ODE w_adj_| D2 | D1 DO
en
When D2 = “L”, External resistor is selected(default).
When D2 = “H”, Internal resistor is selected.
u Internal Resister Set: (A1 — A0)
D1 DO Isec(UA)
0 0 300
0 1 400
1 0 500(default)
1 1 600

When VPP=15V,Contrast=256, Rlref & Irer Table(Just for reference):

R IrRer Isec(uA)
1.3M 300
910K 400
750K 500
560K 600

Note: IREF = (VPP-2V) / Rlref

[ ] Adjust ISEG(Contrast register 81h) individual for Master IC or Slave IC.

When CMD_MODE = “L”, Master IC & Slave IC accept contrast register cmd. (default).
When CMD_MODE = “H”, Select Master IC or Slave IC accept contrast register cmd.
When MS_SEL =“L”, Slave IC selected.

When MS_SEL = “H”, Master IC selected.

MS SEL CMD MODE Select IC
0 0 Master & Slave (default)
0 1 Slave
1 0 Master & Slave
1 1 Master

] Adjust ISEG by PADI[7:3]

When iseg_hw_adj_en = “L”, Disable ISEG adjust. (default).
When iseg_hw_adj_en = “H”, Enable ISEG adjust.

To change ISEG is to modify the value of D3-D7 pin.

Contrast code

Step number D7 D6 D5 D4 D3 (81H)
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0 0 0 0 0 0 Register 81H
value
1 0 0 0 0 1 81H value + 3
2 0 0 0 1 0 81H value + 6
3 0 0 0 1 1 81H value + 9
4 0 0 1 0 0 81H value +12
5 0 0 1 0 1 81H value +15
6 0 0 1 1 0 81H value +18
Up 7 0 0 1 1 1 81H value +21
8 0 1 0 0 0 81H value +24
9 0 1 0 0 1 81H value +27
10 0 1 0 1 0 81H value +30
11 0 1 0 1 1 81H value +33
12 0 1 1 0 0 81H value +36
13 0 1 1 0 1 81H value +39
14 0 1 1 1 0 81H value +42
15 0 1 1 1 1 81H value +45
0 1 0 0 0 0 Register 81H
value

1 1 0 0 0 1 81H value - 3
2 1 0 0 1 0 81H value - 6
3 1 0 0 1 1 81H value - 9
4 1 0 1 0 0 81H value - 12
5 1 0 1 0 1 81H value - 15
6 1 0 1 1 0 81H value -18
7 1 0 1 1 1 81H value - 21
DB 8 1 1 0 0 0 81H value - 24
9 1 1 0 0 1 81H value - 27
10 1 1 0 1 0 81H value - 30
11 1 1 0 1 1 81H value - 33
12 1 1 1 0 0 81H value - 36
13 1 1 1 0 1 81H value - 39
14 1 1 1 1 0 81H value - 42
15 1 1 1 1 1 81H value - 45

Note1: When 8080/6800 interface is used, ISEG adjust is disabled.

Note2: When ISEG adjust is used, Contrast value is based on current 81H setting to increase or decrease. The contrast
maximum value is OxFF and minimum value is 0x00.

Example: up step 9, Pin[D7:D3]=[01001]

PANEL D4 FPC

Solder Point
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7.1.16. Set Segment Re-map: (AOH - A1H)

Change the relationship between RAM row address and segment driver. The order of segment driver output pads can be
reversed by software. This allows flexible IC layout during OLED module assembly. For details, refer to the page address
section of figure 23. When display data is written or read, the column address or page address (depends on the memory
addressing mode) is incremented by 1 as shown in flowing figure

A0 RD (E) WR (R/W) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 1 0 0 0 0 |ADC
When ADC = “L”, the down rotates (normal direction). (default)
When ADC = “H”, the up rotates (reverse direction).
The display examples of Segment Re-map command are showed in flowing figure.
Displa Displa
Image play play
(normal scan DIR) (reverse scan DIR)
(a) ADC=0
Displa Displa
ImadR play play

(normal scan DIR) (reverse scan DIR)

(b) ADC=1(segment remap)

the display example of Set Segment Re-map and common scan direction command

7.1.17. Set Display Rotation: (A3H)

Display can rotate 90 degrees. The rotate function work must in square resolution.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 1 0| o0 0 1 1
0 1 0 * * * * * * * D

When D = “L”, Display doesn’t rotate (normal). (default)
When D = “H”, Display rotates 90°.
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Image Normal Display Rotate 90°
(A3H)
Rotate 270° Rotate 180°
(A3H & A1H & C8H) (A1H & C8H)

The display example of Set Ram rotation command

u Rotate + Scrolling

End column
Position g &7
Start column =2 g5
Position = B2 g
- ) =
_t_an.% _
Start row? SECCE) = ——-§ ;
address ¥ Y y = <
= E
v
CHIP —» —» —» CHIP ¥
End row * %:! E
address O = 5
T =
T E]
- —
159 -
0 159 2 L
Normal display + Horizontal scrolling Rotate display + Horizontal scrolling

7.1.18. Set Entire Display OFF/ON: (A4H - A5H)
Forcibly turns the entire display on regardless of the contents of the display data RAM. At this time, the contents of the display

data RAM are held.
This command has priority over the normal/reverse display command.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 1 0| 0 1 0 | D

When D = “L”, the normal display status is provided. (default)
When D = “H”, the entire display ON status is provided.
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7.1.19. Set Normal/Reverse Display: (A6H -A7H)
Reverse the display ON/OFF status without rewriting the contents of the display data RAM.

A0 RD (E) WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 1 0 0 1 1 D
When D = “L", the RAM data is high, being OLED ON potential (normal display). (default)

When D = “H”, the RAM data is low, being OLED ON potential (reverse display)

The display example of Entire display off/on and normal/reverse command are showed in flowing figure.

(b) Display off (OXAE)

(c) Entire display on (0xA5) (d) Normal display (OxA6)

Display example of entire display on and normal/reverse

(e) Reverse display (0xA7)

7.1.20. Set Multiplex Ratio: (A8H) (Double Bytes Command)

This command switches default 160 multiplex modes to any multiplex ratio from 1 to 160. The output pads COMO-COM159 will
be switched to corresponding common signal.

[ ] Multiplex Ratio Mode Set: (A8H)

= —
AO — R/W D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 11o|1]o0o]1|o0o|o0]o0
u Multiplex Ratio Data Set: (O0H — 9FH)
AO RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO M;'gﬁ(')ex
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0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 0 0 1 1 3
0 0
0 0 1 0 0 1 1 1 1 0 159
0 0 1 0 0 1 1 1 1 1. | 160(default)
7.1.21. Set Grayscale/Mono display mode: (ACH)
This command switches mono or gray mode.
A0 RD (E) W(R/W) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 0 1 1 0 0
0 1 0 * * A4 * \ A1 | AO
When AO = “L”, the grayscale display mode is provided. (default)
When A0 = “H”, the mono display mode is provided.
When A1 = “L”, In mono mode, the ram data bye format is composed of 8 seg data. (default)
When A1 = “H”, In mono mode, the ram data bye format is composed of 8 com data.
[ ] Mono power saving mode:
When mono mode enables, D = 0 is for writing mono image in sleep-in period. (Default)
When mono mode enables, D = 1 is for saving power in sleep-in period.
AO A4 Driving mode in sleep-in period
0 0 Gray mode
0 1 Gray mode power increasing mode
1 0 Mono mode
1 1 Mono mode power increasing mode
| Sleep-in
Mono enable
Mono power
increase
| |
I 5100 >100us |
I *J" Mono image data Ié
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Gray . Gray
dispaly Mono mode dispaly dispaly
ACH =01h

Mono enable

Internal
Vsync

ACH =00h

[

.

Note. In mono mode, 21H Column end — Column start +1 must be even value

7.1.22. Display OFF/ON: (AEH - AFH)

Alternatively turns the display on and off.

A0

RD (E)

WR (R/W)

D7

D6

D5

D4

D3

D2

D1

DO

0

1

When D = “L”, Display OFF OLED. (default)

When D = “H", Display ON OLED.

When the display OFF command is executed, power saver mode will be entered.
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7.1.23. Set Gray Scale Table: (B8H) (Double Bytes Command)
This command is used to set each individual gray scale level for the display. Gray scale levels GSO that has no pre-charge and
current drive, each gray scale level is programmed in the length of current drive stage pulse width with unit of DCLK.

Following the command B8h, the user has to set the gray scale for GS1, GS2... GS14, GS15 one by one in sequence. The
setting of gray scale table can perform gamma correction on panel display. Since the perception of the brightness scale shall
match the image data value in display data RAM, appropriate gray scale table setting can compensate this effect.

[ ] Gray Scale Table Setting: (B8H)

E —
A0 — F\ﬂv D7 | D6 | D5 | D4 | D3 | D2 | D1 DO
RD WR
0 1 0 1 0 1 1 1 0 0 0
[ ] Gamma curve setting is 6 bits data format:
. _ _ PWM-driving
A0 RD(E) | WR (R/W) D6 D5 D4 D3 D2 D1 DO
Default (hex)
0 1 0 GS0[6:0] 00
0 1 0 GS1[6:0] 01
0 1 0 GS2[6:0] 02
0 1 0 GS3[6:0] 03
0 1 0 GS4[6:0] 05
0 1 0 GS5[6:0] 08
0 1 0 GS6[6:0] oC
0 1 0 GS7[6:0] 11
0 1 0 GS8[6:0] 17
0 1 0 GS9[6:0] 1E
0 1 0 GS10[6:0] 26
0 1 0 GS11[6:0] 2F
0 1 0 GS12[6:0] 39
0 1 0 GS13[6:0] 44
0 1 0 GS14[6:0] 50
0 1 0 GS15[6:0] 5E
Gamma Panel Display
2 setting response result
oA g4 £4
£ £ £
E = 2
] o @
— — B
Gray scale table Gamma setting Gray scale table
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Note : 1. The GS15 must larger than GS1~GS14.
2. The sum of GS15 and pre-charge and dis-charge must large than 0x65.

7.1.24. Set Linear Gray Scale Table Setting: (BAH)

This signal byte command is used to reloads linear gray scale level for the display GP0~15 is a default linear gray scale level.

' Gamma Setting Default Gammq Setting
RAM Data(4 bits) (Command B8h) for PWM-driving

(Command BAh) (hex)
0000 GS0 00
0001 GS1 06
0010 GS2 0C
0011 GS3 12
0100 GS4 18
0101 GS5 1E
0110 GS6 24
0111 GS7 2A
1000 GS8 30
1001 GS9 36
1010 GS10 3C
1011 GS11 42
1100 GS12 48
1101 GS13 4E
1110 GS14 54
1111 GS15 5A

The example of gray scale compensate panel display

7.1.25. Set Common Output Scan Direction: (COH — C8H)

This command sets the scan direction of the common output allowing layout flexibility in OLED module design. In addition, the
display will have immediate effect once this command is issued. That is, if this command is sent during normal display, the

graphic display will be vertically flipped.

When D =

A0

RD (E)

WR (R/W)

D7

D6

D5

D4

D3

D2

D1

DO

1

0

1

1

0

0

D

*

*

*

“L”, Scan from COMO to COM [N -1]. (default)

When D = “H”, Scan from COM [N -1] to COMO.

7.1.26. Set Display Offset: (Double Bytes Command)

This is a double byte command. The next command specifies the mapping of display start line to one of COMO0-159 (it is
assumed that COMO is the display start line, that equals to 0). For example, to move the COM16 towards the COMO direction
for 16 lines, the 6-bit data in the second byte should be given by 010000. To move in the opposite direction by 16 lines, the 6-bit
data should be given by (160-16), so the second byte should be 10010000.

[ ] Display Offset Mode Set: (D3H)

= —
Rﬂv D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

A0 —
RD WR
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0 1 0 1 1 0 1 0 0 1 1
u Display Offset Data Set: (0OH~9FH)
A0 RD (E) WR (R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO COMx
0 1 0 0 0 0 0 0 0 0 0 O(default)
1 0 0 0 0 0 0 0 1 1
0 1 0 0 0 0 0 0 0 1 1 2
0 1 0
0 1 0
0 1 0 1 0 0 1 1 1 1 0 158
0 1 0 1 0 0 1 1 1 1 1 159

Note: “*” stands for “Don’t care”

Multiplex ratio (A8) = 9Fh Multiplex ratio (A8) = 7Fh
COM pin Display offset(D3H) Display offset(D3H) Display offset(D3H) Display offset(D3H)
=00h =0Ah =00h =0Ah

COMO Row 0 Row 10 Row 0 Row 10

COM1 Row 1 Row 11 Row 1 Row 11

COM2 Row 2 Row 12 Row 2 Row 12

COM3 Row 3 Row 13 Row 3 Row 13
COM116 Row 116 Row 126 Row 116 Row 126
COM117 Row 117 Row 127 Row 117 Row 127
COM118 Row 118 Row 128 Row 118 -
COM119 Row 119 Row 129 Row 119 -
COM125 Row 125 Row 135 Row 125 -
COM126 Row 126 Row 136 Row 126 -
COM127 Row 127 Row 137 Row 127 -
COM128 Row 128 Row 138 - -
COM129 Row 129 Row 139 - -
COM130 Row 130 Row 140 - -
COM146 Row 146 Row 156 - -
COM147 Row 147 Row 157 - -
COM148 Row 148 Row 158 - -
COM149 Row 149 Row 159 - -
COM150 Row 150 Row 0 - Row 0
COM151 Row 151 Row 1 - Row 1
COM156 Row 156 Row 6 - Row 6
COM157 Row 157 Row 7 - Row 7
COM158 Row 158 Row 8 - Row 8
COM159 Row 159 Row 9 - Row 9

Display offset COM output (COH - COMO to COM [N -1])
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Multiplex ratio (A8) = 9Fh Multiplex ratio (A8) = 7Fh
COM pin Display offset(D3H) Display offset(D3H) Display offset(D3H) Display offset(D3H)
=00h =0Ah =00h =0Ah
COMO Row 159 Row 9 Row 127 -
COM1 Row 158 Row 8 Row 126 -
COM2 Row 157 Row 7 Row 125 -
COM3 Row 156 Row 6 Row 124 -
COM8 Row 151 Row 1 Row 119 -
COM9 Row 150 Row 0 Row 118 -
COM10 Row 149 Row 159 Row 117 Row 127
COM11 Row 148 Row 158 Row 116 Row 126
COM12 Row 147 Row 157 Row 115 Row 125
COM13 Row 146 Row 156 Row 114 Row 124
COM116 Row 43 Row 53 Row 11 Row 21
COM117 Row 42 Row 52 Row 10 Row 20
COM118 Row 41 Row 51 Row 9 Row 19
COM119 Row 40 Row 50 Row 8 Row 18
COM125 Row 34 Row 44 Row 2 Row 12
COM126 Row 33 Row 43 Row 1 Row 11
COM127 Row 32 Row 42 Row 0 Row 10
COM128 Row 31 Row 41 - Row 9
COM129 Row 30 Row 40 - Row 8
COM130 Row 29 Row 39 - Row 7
COM135 Row 31 Row 41 - Row 2
COM136 Row 30 Row 40 - Row 1
COM137 Row 29 Row 39 - Row 0
COM138 Row 30 Row 40 - -
COM139 Row 29 Row 39 - -
COM146 Row 13 Row 23 - -
COM147 Row 12 Row 22 - -
COM148 Row 11 Row 21 - -
COM149 Row 10 Row 20 - -
COM150 Row 9 Row 19 - -
COM151 Row 8 Row 18 - -
COM156 Row 3 Row 13 - -
COM157 Row 2 Row 12 - -
COM158 Row 1 Row 11 - -
COM159 Row 0 Row 10 - -

Display offset COM output (C8H - COM [N -1] to COMO)

7.1.27. Set Display Clock Divide Ratio/Oscillator Frequency: (Double Bytes Command)

This command is used to set the frequency of the internal display clocks (DCLKs). It is defined as the divide ratio used to divide
the oscillator frequency. Frame frequency is determined by divide ratio, number of display clocks per row, MUX ratio and

oscillator frequency.

[ ] Divide Ratio/Oscillator Frequency Mode Set: (D5H)
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Divide Ratio/Oscillator F

AO R_ED R\,A//_;V D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 0 1 0 1 0 1
requency Data Set: (O0OH - FFH)
A0 R_ED R\)A//_:{V D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 A7 | Ae | As | A | A3 | A2 | A1 | Ao
A7 — A5 defines the divide ration of the display clocks (DCLK).

A7 A6 As Divide Ratio

0 0 0 2(default)

0 0 1 4

0 1 0 6

0 1 1 8

1 0 0 10

1 0 1 12

1 1 0 14

1 1 1 15

A4 — A0 sets the oscillator frequency. Oscillator frequency increase with the value of A[4:0] and vice versa.

Ad A3 A2 A1 A0 Oscillato;grseguency of
0 0 0 0 0 +0% (default)
0 0 0 0 1 +1.85%

0 0 0 1 0 +3.65%
0 0 0 1 1 +5.45%
0 0 1 0 0 +7.25%
0 0 1 0 1 +8.95%
0 0 1 1 0 +10.65%
0 0 1 1 1 +12.35%
0 1 0 0 0 +13.95%
0 1 0 0 1 +15.50%
0 1 0 1 0 +17.05%
0 1 0 1 1 +18.60%
0 1 1 0 0 +20.15%
0 1 1 0 1 +21.70%
0 1 1 1 0 +23.25%
0 1 1 1 1 +24.75%
1 0 0 0 0 -2.10%
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1 0 0 0 1 -3.95%
1 0 0 1 0 -5.80%
1 0 0 1 1 -7.70%
1 0 1 0 0 -9.65%
1 0 1 0 1 -11.60%
1 0 1 1 0 -13.60%
1 0 1 1 1 -15.60%
1 1 0 0 0 -17.60%
1 1 0 0 1 -19.60%
1 1 0 1 0 -21.70%
1 1 0 1 1 -23.80%
1 1 1 0 0 -26.00%
1 1 1 0 1 -28.20%
1 1 1 1 0 -30.40%
1 1 1 1 1 -32.60%

7.1.28. Set Discharge_front Period (93H): (Two Bytes Command)

This command is used to set the duration of the discharge period. The interval is counted in number of DCLK.
[ ] Discharge_front Period Mode Set: (93H)

A0 RD (E) WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 0 1 0 0 1 1
0 1 0 0 0 0 A4 | A3 | A2 | A1 | Ao
u Discharge_front Period Adjust : (A4 - AO)

A4 A3 A2 A1 Ao Discharge_front

0 0 0 0 0 N.A

0 0 0 0 1 1 DCLK

0 0 0 1 0 2 DCLK

1 1 0 1 0 26 DCLK(Default)

1 1 1 1 1 31 DCLK

7.1.29. Set Discharge_back Period (D8H): (Two Bytes Command)

This command is used to set the duration of the discharge period. The interval is counted in number of DCLK.
u Discharge_back Period Mode Set: (D8H)

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 0 1 1 0 1 1 0 0| o0
1 0 0 0 0 A4 | A3 | A2 | A1 Ao
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[ ] Discharge_back Period Adjust : (A4 - AQ)

Aa A3 A2 A1 Ao Discharge_back
0 0 0 0 0 0 DCLK

0 0 0 1 1 DCLK

0 0 0 1 0 2 DCLK (Default)
0 : : :

1 1 1 1 0 30 DCLK

1 1 1 1 1 31 DCLK

7.1.30. Set Pre-charge Period (D9H): (Two Bytes Command)

This command is used to set the duration of the pre-charge period. The interval is counted in number of DCLK.

DEFAULT is 2 DCLKs.

[ ] Pre-charge Period Mode Set: (D9H)

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 0 1 1 0 0 1
0 1 0 0 0 0 A4 [ A3 | A2 [ A1 | Ao
u Pre-charge Period Adjust : (A4 - AO)
A4 A3 A2 A1 Ao Pre-charge Period
0 0 0 0 0 0 DCLK
0 0 0 0 1 1 DCLK
0 0 0 0 2 DCLK (Default)
0 : : :
1 1 1 1 0 30 DCLK
1 1 1 1 1 31 DCLK
Dis-charge Dis-charge Pre-charge )
period period period current drive
front back period :
+—r 4+— P> <4< >
SEG ‘
COMn
COM n+1

7.1.31.

This command is to set the SEG signals pad configuration to match the OLED panel hardware layout.

Row non
overlap

u SEG Pads Hardware Configuration Mode Set: (DAH )
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Set SEG pads hardware configuration: (DAH) (Double Bytes Command)
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E R/W
AO — i D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 1 1110 1]1]o0 0
0 1 0 ololo|l o] o] o]|A1]A0

When A0 = “L”, Even on the left. (default)
When A0 = “H”, Even on the right.

When A1 =“L", Alternative. (default)
When A1 = “H”, Sequential.

Please see the following figure for Set Segment Re-map and SEG pads hardware configuration.

»-co
coL1
i
coLrg
COL80
|
i
!
P COL158
COL159-
ROWO ROWA159
[ — 158 @-159158wrwmoron 31
SEG COM SEG

(1) DAH=00 , AOH(SEGO to SEG159),
COH(COMO to COM[N-1])

P CcoL159
e
coL158 %
|
|
CoL80
colug
;
P COL1
COLO g
ROWO ROWA159
L [
0 2 158 0 ....... 159159 .............. 3 1
SEG COM SEG

(3) DAH=00 , A1H(SEG159 to SEGO),
COH(COMO to COM[N-1])

74

P colo

-
C!OL'I -

COL79
COL80

PCOL158

COL159-+4

ROW159

A A

[ 158 0--15915Q-rwruron
SEG COM

(2) DAH=00 , AOH(SEGO to SEG159),

C8H(COM[N-1] to COMO)

P CcOoL159

-l
COoL158 ™™

ROW159

ROWO

A I

——

SEG COM

[\ 158 0159158 .- .
SEG

31

(4) DAH=00 , A1H(SEG159 to SEGO),
C8H(COMIN-1] to COMO)
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(7) DAH=01 , ATH(SEG159 to SEGO),

COH(COMO to COM[N-1])

- colo

cout

»CoL79

coLso

COL158

COL159-+4

ROWO ROW159|

A A

0 2nent58 Q15915 3 4
SEG COM SEG

(9) DAH=10 , AOH(SEGO to SEG159),

COH(COMO to COM[N-1])

CH1120
coLo - COLo <
> coLt » cout
| |
coL79 coL79
coLso COoL8o
|
COL158¢ COL158-¢
p»COL159 P COL159
ROWO ROW159 ROW159 ROWO
A A
02-A58 015915 31
SEG COM SEG
(5) DAH=01 , AOH(SEGO to SEG159), (6) DAH=01 , AOH(SEGO0 to SEG159),
COH(COMO to COM[N-1]) C8H(COM[N-1] to COMO)
coL159 & coL159
P coLiss P coLiss
|
COL80 coLso
coL79 coL7g
oLt COL1
P COLO - COLO
ROWO ROW159 ROW159 ROWO
L A Wl
02 158 0159159 31 02 158 0159159 31
SEG COM SEG SEG COM SEG
(8) DAH=01 , ATH(SEG159 to SEGO0),

C8H(COM[N-1] to COMO)

- coLo

cout

-CoL79

ROW159

COL80 -4

COL158
COL 159

ROWO

158 0---159159 31

SEG COM SEG

(10) DAH=10 , AOH(SEGO0 to SEG159),
C8H(COM[N-1] to COMO)
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P coL159 »-coL159
CoL158 coL158
| |
»-COL80 »-COL80
coL79 - COIL79 -
| |
! !
cou cout
COLO COLO
ROWO ROW159 ROW159 ROWO
I — | I — |
02 158 0---159159 31 02 158 0---159159 31
SEG COM SEG SEG COM SEG

(11) DAH=10 , ATH(SEG159 to SEGO),
COH(COMO to COM[N-1])

(12) DAH=10 , A1H(SEG159 to SEGO),
C8H(COMIN-1] to COMO)

(13) DAH=11 , AOH(SEGO to SEG159),
COH(COMO to COM[N-1])

coLo coLo &
cout cout
|
I !
! I
COL79 - COL79
|-
V\,QLBO P COL8O
\
| z
COL158 COL158
P»-COL159 P COL159
ROWQ ROW159| ROW159 ROWO|
N | I
02158 0159158 31 0 258 @ 15915G e 31
SEG COM SEG SEG COM SEG

(14) DAH=11 , AOH(SEGO to SEG159),
C8H(COM[N-1] to COMO)

(15) DAH=11 , ATH(SEG159 to SEGO0),
COH(COMO to COM[N-1])

coL159 coL159
COoL158 coL158
I |
i 1
COL80 - COL80 &
. CC‘)L79 P COL79
|
‘ i
CoL1 coL1
- COLO P COLO
ROWO ROW159 ROW159 ROWO
L — -/
0 258 O 15915G o 3 4 02 158 0159159 31
SEG COM SEG SEG COM SEG

(16) DAH=11 , ATH(SEG159 to SEGO),

C8H(COM[N-1] to COMO)

SEG pads hardware configuration
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7.1.32. Set VCOM Deselect Level: (DBH) (Double Bytes Command)

This command is to set the common pad output voltage level at deselect stage.
VCOM Deselect Level Mode Set: (DBH)

A0 RD (E) WR (R/W) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 0 1 1 0 1 1
VCOM Deselect Level Data Set: (00H - FFH)
A0 RD (E) WR ( R/W) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 A7 | Ae | A5 | Aa | A3 | A2 | A1 | Ao
VCOMH = 1 X VREF = (0.430 + A [7:0] X 0.006415) X VREF
A[7:0] B1 A[7:0] B4
00H 0 20H 0.635
01H 0.436 21H 0.642
02H 0.442 22H 0.648
03H 0.449 23H 0.654
04H 0.456 24H 0.661
05H 0.462 25H 0.667
06H 0.468 26H 0.674
07H 0.475 27H 0.680
08H 0.481 28H 0.687
09H 0.488 29H 0.693
0AH 0.494 2AH 0.699
0BH 0.501 2BH 0.706
0CH 0.507 2CH 0.712
ODH 0.513 2DH 0.719
OEH 0.520 2EH 0.725
OFH 0.526 2FH 0.731
10H 0.533 30H 0.738
11H 0.539 31H 0.744
12H 0.546 32H 0.751
13H 0.552 33H 0.757
14H 0.558 34H 0.764
15H 0.565 35H 0.770
16H 0.571 36H 0.776
17H 0.578 37H 0.783
18H 0.584 38H 0.789
19H 0.590 39H 0.796
1AH 0.596 3AH 0.802
1BH 0.603 3BH 0.808
1CH 0.610 3CH 0.815
1DH 0.616 3DH 0.821
1EH 0.622 3EH 0.828
1FH 0.629 3FH 0.834 (default)
40H - FFH 1
Note. VREF = VPP
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7.1.33. Set Row non- overlap: (DCH) (Double Bytes Command).

This command is used to set the duration of the row non-overlap period.

Row non-overlap Set: (DCH)

= —
A0 — Fﬂv D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 1 1 0 1 1 1 0 0
Row non-overlap /SEG Hiz Period Data Set: (00H — 7FH)
= —
A0 — Rﬂv D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 0 Ae | As | A4 | As | A2 | A1 | Ao
Row non-overlap Period Adjust: (A7 - AO)
Ae As A4 A3 A2 A1 Ao Row non-overlap Period
0 0 0 0 0 0 0 1 DCLK(default)
0 0 0 0 0 0 1 2 DCLKs
0 0 0 0 0 1 0 3 DCLKs
1 0 1 1 1 1 0 95 DCLKs
1 0 1 1 1 1 1 96 DCLKs
Please see the following figure for Dis-charge/Pre-charge/Row non-overlap.
Dis-charge = Dis-charge Pre-charge .
period period period current drive
front back period
«—>r - <> < >
SEG
COMn
COM nt1
o Row non >
overlap
Note: The time between COM n rising and COM n-1 falling is 1 DCLK.
7.1.34. Pre-charge VSEGH Level control (DDH):
E R/W
AO — — D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 1 1 0 1 1 1 0 1
0 1 0 * * * A4 | A3 | A2 | A1 | AO
B VSEGH level control: (A4 - AO)

VSEGHI[4:0]: VSEGH =N x Vpp
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VSEGH[4:0] N

0 0.1

1 0.125

2 0.15

10 0.35

1 0.375

12 0.4

13 0.425

14 0.45

15 0.475(Default)
16 0.5

17 0.525

29 0.825

30 N.A.

31 NA.

7.1.35. Read-Modify-Write: (EOH)

A pair of Read-Modify-Write and End commands must always be used. In page addressing mode, once read-modify-write is
issued, column address is not incremental by read display data command but incremental by write display data command only.
In vertical addressing mode, once read-modify-write is issued, page address is not incremental by read display data command
but incremental by write display data command only. It continues until End command is issued. When the End is issued, column
address or page address (it depends on the addressing mode) returns to the address when read-modify-write is issued. This
can reduce the microprocessor load when data of a specific display area is repeatedly changed during cursor blinking or others.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 1 o|lo|o0o]|]o0]|oO

Cursor display sequence:
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| Set Row Address |

| Set Column Address|

N|
-

| Read Modify Write |

Dummy Read
Read Data
Write Data

Completed®

Yes

_

Data process

T

End

v

Figure 28

Note. The size of data to write or read per time is one byte. This function only support in 8080/6800 interfaces, and does not
support in 1-bit mono mode.

7.1.36. End: (EEH)

Cancels Read-Modify-Write mode and returns column address or page address (it depends on the RAM addressing mode) to
the original address (when Read-Modify-Write is issued.)

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 1 0 | 1 1 1 0
Return

|
s, DODEDEDED
L Read-Modify-Write L End

mode is selected

7.1.37. NOP: (E3H)

No Operation Command.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 111 1]o0o|o]o]| 1|1
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7.1.38. Write Display Data

Write 8-bit data in display RAM. As the column address is incremental by 1 automatically after each write, the microprocessor
can continue to write data of multiple words.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 1 0 Write RAM data

7.1.39. Read Status

A0 RD (E) WR (R/W)| D7 D6 D5 ‘ D4 | D3 | D2 ‘ D1 ’DO
0 0 1 BUSY | ON/OFF ID
BUSY: When high, the CH1120 is busy due to internal operation or reset.

ON/OFF: Indicates whether the display is on or off. When it goes low, the display turns on. When it goes high, the display
turns off. This is the opposite of Display ON/OFF command.

ID: These bits contain the information of the chip. The output bits 100000(it means CH1120).

Note: D/C or A0 must be set to low before reading status.

7.1.40. Read Display Data

Reads 8-bit data from display RAM area specified by column address and page address. As the column address or page
address (depends on the mode of memory addressing) is increment by 1 automatically after each write, the microprocessor can
continue to read data of multiple words. A single dummy read is required immediately after column address being setup. Refer
to the display RAM section of FUNCTIONAL DESCRIPTION for details. Note that no display data can be read via the serial
interface.

A0 RD (E) WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

1 0 1 Read RAM data
Note:CH1120 doesn’t support read sram in Mono mode.

7.1.41. Read Panel ID (only-read): (E1H)
This command is to read Panel ID by hardware pin IDO&ID1 setting.

A0 RD(E) |WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 0 0 1 1 1 oo |0 ] 0|1
1 0 1 olo]o]of|of|o]fmD]|IDO
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7.1.42. Set CMD Protection: (FDH)

This command is used to prohibit the command access to avoid the noise until to disable this function.
CMD Protection Set: (FDH)

A0 R_ED F%V D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 1 1 1 1 0 1
0 1 0 0 0 1 0 1 0 1 0
0 1 0 0 1 0 1 0 0 1 0

When sending [2Ah (Key1) , 52h(Key2)], it means to disable the protection.

When sending others, it means to enable the protection.

7.1.43. DVDD Regulator Off CMD (99H)

When VDD <1.98V & DVDD_EN pin is high, writing this CMD to turn off the DVDD regulator circuit for avoiding more static
current generated on VDD.

E R/W
AO — hig D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RD WR
0 1 0 1+ o lol 1] 1]o0o] o] 1
0 1 0 DVDD_REG_ENA1[7:0]
0 1 0 DVDD_REG_EN2[7:0]
0 1 0 DVDD_REG_EN3[7:0]

When power on, DVDD regulator is enable. (default)

When DVDD_REG_EN1 [7:0] = 5A & DVDD_REG_EN2 [7:0] = A5 & DVDD_REG_ENS3 [7:0] = AA, DVDD regulator is
disable. When DVDD_REG_ENT1 [7:0]. DVDD_REG_ENZ2 [7:0]. DVDD_REG_EN3 [7:0] are other value, DVDD regulator is
enable. The relation between DVDD_EN hardware pin and DVDD regulator off command is as below:

(Between “Hardware pin” and “Command” are a logic AND function.)

DVDD_EN DVDD regulator off
Result
Hardware pin Command
1 0 (5A.A5.AA) 0 (Regulator OFF)
1 1 (default) 1 (Regulator ON)
VDD
(1.65~3.6V)

When VDD < 1.98V,
DVDD regulator should
be disable
(Avoid more static
current generated)

Regulator
VDD >< O|

DVDD

APR
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7.1.44. SRAM read cmd in SPI&I2C (5AH)

E R/W
A0 — — D7 D6 D5 | b4 | D3 | D2 | D1 DO
RD WR
0 1 0 0 1 0 1 1 0 1 0
0 1 0 rd_sram_data

Ex:

4 wire-SPI SRAM Read Format 2

= i (Read SEAM Wite Ox5AY i Dummy Packet i DATA 15t i | DATA n® |
s o IIII)EEEEEE@EEEEEEEEEEEEEEEEE EEEEEE
o ’ 5 gEgipiaiain L gE et aRaRalalie R—
" 2 3 a 5 6 7 8 9 10 11 12 13 14 15 16"}7]‘ 18 19 20 =21 22 23 24 | :en-ﬂsn‘z 8n+3 8n+4 8n+5 8n+6 8n+7 8n+8 :
sowong__ : : : i :
12C read sram
CMD(Read SRAM write Ox5A
( ) Data 1% i Data2n | Data 3% Data n®
Display Display
@ gllll(v:L @ Clcl))m;ro @ Data | 'Slave End /S—tan\ sﬂi m Data m Data  {Maser] Data | Master Data I'\l‘;‘[“ End
Slave I e e . Slave - ; - )
\_/ Address \At_l\/ 0X§0 \-\(_l\/ byte ACK v Address st/ byte \AS]\/ byte ACK byte ACK byte CK,
(W/R=0) (W/R=1)
7.1.45. Set RAM power : (DEH)
A0 RD (E) WR (R/W) D7 | D6 | D5 | D4 D3 D2 D1 DO
0 1 0 1 1 0 1 1 1 1 0
0 1 0 * * * A4 * * * A0

When A0 =1, it means to enable SRAM 1st power. (Default)
When A4 = 1, it means to enable SRAM 2nd power.(Default)

If user needs to save the RAM power in sleep in mode, set AO =0 and A4 = 0. If setting A0 & A4 =0 in sleep-in mode, user have
to enable 1% power first then 2™ power
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7.1.46. SPI_read data output mode (92H)
E R/W
A0 — — D7 D6 D5 D4 D3 | D2 | D1 DO
RD WR
0 1 0 1 0 0 1 0 0 1 0
0 1 0 spi_dout_sel[7:0]

Note2: When Serial Interface (SPI) is selected, data output to data pin D1 or D2 in read cmd or ram.

7.1.47. Read IC ID (only-read): (E2H)

spi_dout_sel[7:0] = 0x69, SPI data output to data pin D2.

spi_dout_sel[7:0] = 0x00 (or not 0x69) , SPI data output to data pin D1. (default)

This command is used to read IC ID (This content is the same as Read Status). The default value is 0x60.

BUSY:
ON/OFF:

ICID:

A0 RD(E) |[WR(R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 0 0 1 1 1 o] oo |10
BUS | ON/

1 0 1 Yl ors IC ID

When high, the CH1120 is busy due to internal operation or reset.

Indicates whether the display is on or off. When it goes low, the display turns on. When it goes high, the display
turns off. This is the opposite of Display ON/OFF command.

These bits contain the information of the chip. The output bits 100000(it means CH1120).
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8. Command Table
Code Function
Command ———
A0 | Ro |wr | D7 | D6 | D5 | Da | D3| D2 | D1 | DO
1. Set Lower Column Sets 4 lower bits of column
Start Address 0 1 0 0 0 0 0 |Lower column start address|start address of display RAM
(OOH-0FH) in register. (DEFAULT = 00H)
2.Set Higher Column Hiaher column start Sets 4 higher bits of column
Start Address 0 1 0 0 0 0 1 0 9 address start address of display RAM
(10H-14H) in register. (DEFAULT = 10H)
3. Set Row Start 0 1 0 1 0 1 1 0 ‘ 0 ‘ 0 ‘ 0 |Specify Row address to load
Address of Display display RAM data to Row
RAM 0 1 0 Row start address address register.
(BOH) (DEFAULT=00H)
Specifies column start/end
0 ! 0 0 0 ! 0 0 R y ! address to load display RAM
4. Set Column data to row address register.
Start/End Address of 0 1 0 0 Column start address (Start address DEFAULT =
Display RAM (21H) 00H, END address DEFAULT
ol 1]0]o Column end address = 4FH)
Specifies row start/end
0 ! 0 0 0 ’ ) 0 0 1 0 address to load display RAM
5. Set Row Start/End data to row address register.
Address of Display 0 1 0 Row start address (Start address DEFAULT =
RAM (22H) 00H, END address DEFAULT
0 1 0 Row end address = 9FH)
6.Set memory oflt1]ojofo|1]o0o]O0] 0 ]O0]| O EA =d1| Vertical Addressing
; ode
addressing mode 0 1 0 * * * * * * * D D = 0, Horizontal Addressing
(20H) 4
Mode (DEFAULT=00H)
0 1 0 0 0 1 0 0 0 1 1
_ . any This command set Breathing
7. Set Breathing Light 0 1 0 bre t| . A | A3 | A2 | A1 AO Light ON/OFF and Time
(23H) OFE | est Interval.
(DEFAULT=01H, 01H)
0 1 0 0 cC2 | C1 | CO 0 B2 B1 BO
This command determined
0 1 0 0 0 1 0 0 1 D1 DO |the scrolling direction
(DEFAULT=26H) and the
0 | 1 0 | A7 | A6 | A5 | A4 | A3 | A2 | A1 | A0 [scrolling start column
. (DEFAULT=00H), end
8 Horizontal Scroll & 1 | 4 | o | B7 | B6 [ B5 | B4 | B3 | B2 | B1 | Bo |column (DEFAULT=9FH)
Vertical Scroll Setup start row (DEFAULT=00H),
(24H-27H) 0 1 0 C7r | C6 | C5 | C4|C3 | C2 | C1 CO |end row (DEFAULT=9FH)
position and time
0 1 0 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO interval(DEFAULT=00H).
Before issuing this command,
0 1 0 * * * * * E2 E1 EO |the horizontal/vertical scroll
must be deactivated (2EH).
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Control continuous/single
screen scroll and the way of
92'8S:t288‘:°" Mode ol o| 10| 1] 0 |D1| DO |writing all ram data or 1
( ) ) column/row ram data for
scrolling (DEFAULT=28H)
10. 1 Column/Row 1 1 1 0 1 0 1 1 |This command is to scroll
scroll mode display display in 1 column/row scroll
scroll (EBH) * * * * * * * D |mode.
11. Set Deactivate This command is to Stop or
/Activate Horizontal oo |1 |01 | 1 |1 | p platmetenc
Scroll(2EH-2FH) orizontal/vertical scrolling.
(DEFAULT=2EH)
0 0 1 0 1 1 0 D
This command consists of 6
AT | A8 | AS | A4 | A3 g Al AO consecutive bytes to set up
. . the display area in column
;iifazgagliggﬁgl B7 | B6 | B5 | B4 [ B3 | B2 | BT | BO [startlend address and row
P start/end address. When
c7|ce|cs|calc3| c2|ct| co [P=1(CMD 2DH) the partial
display mode is enable.
D7 | D6 | D5 | D4 | D3 D2 D1 DO
1 0 1 0 0 0 1 0 Specifies line address to
13. Set Display Start determine the initial display
Line(A2H) : ; line or
Display Start line Set COMO.(DEFAULT=00H)
14. The Contrast 1 0 0 0 0 0 0 1 This command is to set Contrast
Control Mode Set Setting of the display.
Contrast Data Register The chip has 256 contrast steps
80H)
! 2 0 0 0 0 ! 0 IREF b lled b
. - can be controlled by
:RSEE)gee;?:Ichg)lntemal Ms |CMD iseg_ external resister or internal
SEL |-MO| * | " |hw_a] D2 | D1 | DO | resister.(DEFAULT=02H)
DE dj_en
16. Set Segment The down (0) or up (1)
Re-map (ADC) 1 0 1 0 0 0 0 | ADC |rotation. (DEFAULT = AOH)
(AOH-A1TH)
The normal (0) or 90° (1)
17. Set Display ! 0 ! 0 0 0 ! ! rotation. (DEFAULT = 00H)
Rotation (A3H)
* * * * * * * D
. . Selects normal display (0) or|
ggF'FslgNE(Rt"‘ﬁ_%Sﬁ')ay 1101, 0] 0| 1| 0| D |Entre Display ON (1).
(DEFAULT = A4H)
19. Set Normal/ Normal indication (0) when
Reverse Display 1 0 1 0 0 1 1 D |low, but reverse indication (1)
(ABH-A7H) when high. (DEFAULT = A6H)
20. Set Multiplex Ratio 1 0 | 1 0 | 1 0 0 0 |This command switches
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(A8H)

Resolution set

default 160 multiplex modes
to any multiplex ratio from 1
t0160.(DEFAULT=9FH)

Grayscale display mode

1 0 1 0 1 1 0 0 |(D=0) or Mono display mode
ﬁo-nsoectﬁggz;sﬁéz/e (D=1). (DEFAULT = 00H)
(ACH)

* * * A4 * * A1 A0

. Turns on OLED panel (1) or

(z/féajpl_l?*y) OFF/ON 1 1o |1l o |l 1] 1] 1] D lumnsoff(0).(DEFAULT =

AEH)
1 0 1 1 1 0 0 0 Set Gray Scale Table

(DEFAULT =
00H,01H,02H,03H,05H,08H,

’s Set Gray Seale GS0 | GS0 | GSO | GSO | GSO | GSO | GSO | GSO OCH 11H.17H1EH,26H.2FH.

: y 7 6 5 4 3 2 1 0] |39H,44H,50H,5EH
Table(BSH) (71 | (61 | I8 | 4 | 381 | [21 | (1] | [O] )
GS15|GS15|GS15|GS15|GS15| GS15 |GS15| GS15
(71 | [6] | [5] | (41 | [31 | (21 | (] | [O]
24. Set Default Linear Set Default Linear Gray Scale
Gray Scale Table for 1 0 1 1 1 0 1 o |Table for PWM-driving mode
PWM-driving mode
(BAH)
Scan from COMO to COM
25. Set Common
Output Scan Direction 1 1 0 0 D * * » |IN—11(0) or Scan from COMI
(C8H) [N -1]1to COMO (1). (DEFAULT =
COH)

1 1 0 1 0 0 1 1 The next command specifies
26. Set Display Offset the mapping of display start
(D3H) line to one of COMO0-159.

Display Offset Data Set (DEFAULT=00H)

. . This command is used to set
§7't.S?Ct)D'§|pltay Divide 1 1 0 1 0 1 0 1 the frequency of the internal
Fa Y . &0{1 - display clocks. (DEFAULT =

requency Mode Se - . . 00H)
(D5H) Divide Ratio Oscillator Frequency
This command is used to set
28. Set Dis-charge ! 0 0 1 0 0 ! ! the duration of the dis-charge
Period (93H) period. (DEFAULT = 1AH)

* * * Dis-charge Period

1 1 0 1 1 0 0 0 This command is used to set

is- the duration of the pre-charge
29. Set Dis-charge ¢}
Period (D8H) and dis-charge period.

* * * Dis-charge Period (DEFAULT = 02H)

1 1 0 1 1 0 0 1 This command is used to set
30. Set Pre-charge the duration of the pre-charge
Period (D9H) period. (DEFAULT = 02H)

* * * * Pre-charge Period
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This command is to set the
SEG signals pad
31. Set SEG pads 0 0 1 1 0 1 1 0 1 0 | configuration to match the
hardware configuration OLED panel hardware
(DAH) layout. (DEFAULT = 00H)
0 O * * * * * * A1 AO
0 0 1 1 0 1 1 0 1 1 This command is to set the
32. VCOM Deselect
Le;/el (DBH) common pad output voltage
0 0 VCOM = (B1 X VREF) level at deselect stage.
(DEFAULT = 3FH)
This command is used to set
33. Set Row 0 0 1 1 0 1 1 1 0 0 | the duration of the Row
gon-%\{erlahp/SEGP od overlap/SEG Hiz Period
re_Uis-charge FFerio period.(DEFAULT=00H
(DCH) 0 0 row_overlap[7:0] ( )
This command is to set the
SEG signals pad
34. Pre-charge 0 0 1 1 0 1 1 1 0 1| configuration to match the
VSEGH Level control OLED pane| hardware
(DDH) layout. (DEFAULT = OFH)
0 0 * * * Ad | A3 A2 A1 A0
?é’bRH?ad'MOd'fY'W”te 0 0 1 1 1 0 0 0 0 o |Read-Modify-Write start.
36. End (EEH) 0 0 1 1 1 0 1 1 1 0 |Read-Modify-Write end.
37. NOP (E3H) 0 0 1 1 1 0 0 0 1 1 Non-Operation Command
38. Write Display Data 1 0 Write RAM data
ON/
39. Read Status 0 1 |BUSY OFF IC ID
40. Read Display Data 1 1 Read RAM data
1 1 1 0 0 1
41. Read Panel ID 0 0 0 0
(E1H) 0 0 " > N N N . Read Panel
ID[1:0]
0 0 1 1 1 0 0 0 0 1 |This command is used to
prohibit the command and
42. Set CMD v v v 0 L 0 L 0 1 0 memory access to avoid the
Protection(FDH) noise until to disable this
0 ol o | 1|0 1] 0| 0] 1| o |functon
(DEFAULT= 2AH.52H)
0 o1 [ofo] 1] 1] oo 1 [WhenvDD<to8V&
DVDD_EN pin is high, writing
43. DVDD Regulator 0 0 DVDD_REG_EN1[7:0] this CMD to turn off the
Enable CMD ] DVDD regulator circuit for
(99H) 0 0 DVDD_REG_EN2[7:0] avoiding more static current
. generated on VDD.
0 0 DVDD_REG_EN3[7:0] (DEFAULT = 00H, 00H, 00H)
44. Sram read cmd in 0 0 0 ‘ 1 ‘ 0 ‘ 1 | 1 ‘ 0 ‘ L ‘ 0 ;
SPI&I2C(5AH) ; ] rd_sram_data Read sram cmd in SPI&I2C.
Set SRAM power. (DEFAULT
45. Set SRAM power 0 0 1 1 0 1 1 1 1 0 |=11n)
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DEFAULT = 00H

46.SPI_read data
output mode (92H)

010111‘0‘0|0‘1|0DEFAULT=6OH

47. Read IC ID (E2H) ON/

0 1 0 |BUSY OFF ICID

Note: Do not use any other command, or the system malfunction may result.
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9. Power On/Off and Initialization

9.1. External power is being used immediately after turning on the power:

VDD is off
External power VPP is off

Turn on the VDD and VPP power
When VDD is stable, it must delay = 20ms
and set RES pin="L" (= 10us)

Release the reset state (RES pin="H")
Reset timing depends on CH1120 data sheet

v

Initialized state(Default, =2us ) |

v

| Set up initial code (user setup) |

v

Clear inten al RAM to "00H"
Write RAM data

v

Set displayon: AFH

l ‘Wait60ms

< SEG& COM output display data)

9.2 Power on sequence :

Write initail code
\ t0(=20ms) \ &
> Display on

/ ( AFH)

i
P trpw(= oltms)

—

RESB P
ﬂi t2(Note. 1) t3 = 60ms
L« )

T
(
(
|
i
(
|
| t1=10us
|
(
|
(
(
(
|

4
\

COM/ SEG

Note. It is necessary to do hardware reset in power on sequence.
Note.1 the delay time t2 is needed 2us.
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9.3. Power Off

< Optional status >

v

Set Display OFF: AEH

¢ Wait 2 frames (default)

Turn off VPP power

¢ Wait 100 ms

< Turn off VDD power >

9.4. Power off sequence :

Display off (AEH)
VDD1 3
t1=2 frames (default, t2=100 ms ;
VPP CMD91H setting) 4P4—»

Note: There will be no damages to the display driver if the power sequences are not met.
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10. Absolute Maximum Rating*
DC Supply Voltage (VbD) .. ................-0.3V {0 +3.5V
DC Supply Voltage (VPP) . . . ............. -0.3V to +15V
InputVoltage . . ....... ... ........ -0.3V to Vbbb + 0.3V
Operating Ambient Temperature . .. ... ... -40°C to +85°C
Storage Temperature . . ............. .. -55°C to +125°C

10.1.

Stresses above those listed under "Absolute Maximum
Ratings" may cause permanent damage to this device.
These are stress ratings only. Functional operation of this
device under these or any other conditions above those
indicated in the operational sections of this specification is
not implied or intended. Exposure to the absolute maximum
rating conditions for extended periods may affect device
reliability.

Comments

11.  Electrical Characteristics
11.1. DC Characteristics (GND = 0V, VDD = 1.65 — 3.5V, TA =+25°C, unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. | Unit Condition
Vbb | Operating voltage 1.65 - 3.5 \%
Vpp | OLED Operating voltage 8 - 15 \%
DD Dynamic current ) ) 600 A VDD = 2.5V, IREF = -18.75pA, Contrast o = 256, Display|
consumption 1(in VDD) H ON, display data = All ON
Sleep mode current
consumption in VDD after During sleep, TA = +25°C, VDD = 1.65~2V, sram power
hardware reset - - 10 pA # (CMD DEH bit0 & bit4 = 0
(DVDD regulator off & g it0 & bit4 = 0)
OSC off) (Note.1)
Isp_ VDD
Sleep mode current
consumption in VDD after During sleep, TA = +25°C, VDD = 2~3.5V, sram power off
hardware reset - - 15 pA CMD DEH bit0 & bitd = 0
(DVDD regulator on & ( ! it4 = 0)
OSC off) (Note.1)
Sleep mode current . _ o _
Isp_VpP consumption in Vpp - - 5 pA [ During sleep, Ta = +25°C, Vpp = 15V (External )
. Vop = 1.8V ,Vpp = 15V, IREF = -18.75uA, Contrast o =
ipp | OLED dynamic current - | - |1270] uA |256, Display ON, Display data = All ON, No panel
consumption
attached
Vbb = 1.8V, Vpp =15V, IREF = -18.75uA , RLoAD = 16k
540 600 | 660 | pA Display ON. Contrast a = 256.(No panel attached)
Vbb = 1.8V, Vpp =15V, IREF=-18.75uA , RLoAD = 16k
3711412.51 453 | pA Display ON. Contrast o = 176. (No panel attached)
Segment output current _ _ — —
Isec | (External & Internal iref 270 | 300 | 330 | pa |VPP= 1.8V, VPP =15V, IREF=-18.751A, RLoaD =16k ,
resistor) Display ON. Contrast o = 128. (No panel attached)
Vbb = 1.8V, Vpp =15V, IREF=-18.75uA , RLoAD = 16k
2022255 | 248 | pA Display ON. Contrast o = 96. (No panel attached)
Vbb = 1.8V, Vpp =15V, IREF=-18.75uA , RLoAD = 16k
33.75| 37.5 141.25| pA Display ON. Contrast a. = 16(No panel attached)
Seament outout current AISEG1 = (ISEG - IMID)/IMID X 100%
AlSEG1 uni?ormit P - - +3 | % |IMID= (IMAX + IMIN)/2
y IsEG [0:159] at contrast o = 128.
AISEG2 Adjacent segment output ) ) 12 % AlseG2 = (ISeG [N] - ISeG [N+1])/(IsEG [N] + ISEG [N+1]) X 100%
current uniformity - ° | IseG [0:159] at contrast o = 128.

Note.1 Segment output current setting: ISEG = 0/256 X IREF X scale factor

Where: o is contrast step (a=contrast+1); IreF is reference current equals 18.75pA; Scale factor = 32
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11.2. DC Characteristics (Continued)
Symbol Parameter Min. Typ. Max. Unit Condition
VIHC | High-level input voltage 0.8 X Vbp - VoD V' |A0, DO - D7, RD(E), WR (R/W), CS,
ViLc Low-level input voltage GND - |102XVop [ V |CLS,CL, IMO~2 and RES.
VoHc [ High-level output voltage |0.8 X VbD - VbD V |loH=-0.5mA (DO - D7, and CL).
VoLc | Low -level output voltage GND - 10.2 XVbD V |loL=0.5mA (D0, D2 - D7, and CL)
i 0.2 X Vbb VDD<2V |loL=2mA (SDA
VoLcs | SDA low -level output GND ) v (SDA)
voltage 0.4 VDD>2V |loL=3mA (SDA)
ILi Input leakage current -1.0 - 1.0 uA VI_N: Voo or GND (A0, RD (E), WR (R/W),
CS, CLS, IM0~2 and RES).
IHz Hz leakage current -1.0 - 1.0 A When HQRO - Bigand CL are in"High
impedance.
fosc Oscillation frequency 4.1 4.4 4.7 MHz | TA= +25°C.
Frame frequency for 160 When fosc = 4.4MHz, Divide ratio =2,
fERM | commons 98 | 1054 112 | HZ Gicolay width = 135 DCLKs.
RonN1 Common switch resistance 10 15 35 Q |Vpp=15V,Vcom= GND +0.4V
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AC Characteristics
System buses Read/Write characteristics 1 (For the 8080 Series Interface MPU)
AO
tass tAH8
o tcss {csHRs ,
Cs 5': 7Z tcsHs
¢ tcyes
—tF —) 1R
- tcoLw %
WR,RD ¢ fcCLr Z tCCHW 1x
K 1l tCCHR NE
tDss tDHW8
DO~D7
(WRITE)
taccs {DHRS toHs
DO~D7 3
(READ) X
8080-series parallel interface cycle (Form1)
AO
tass taHs
—tr —trR
— ’ CCoLW / N
CS CCLR W/ tccHwW
K /1 tCCHR \J(
tcves N
tcsg {csHRs "
WR,RD \': A tests
tDss tDHW8
DO~D7
(WRITE)
taccs {DHRS M toHs
DO~D7 % Y
(READ) 7W
8080-series parallel interface cycle (Form2)
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(VDD = 1.65 — 3.5V, TA = +25°C)
Symbol Parameter Min. | Typ. | Max. | Unit Condition

tcycs | System cycle time 300 - - ns
tAss Address setup time 0 - - ns
tAH8 Address hold time 0 - - ns
tpss Data setup time 40 - - ns
toHws | Write Data hold time 10 - - ns
tbHR8 | Read Data hold time 10 - - ns

toHs Output disable time - - 70 ns CL = 100pF

tAcce | RD access time - - 140 ns | CL=100pF
tccLw | Control L pulse width (WR) 150 - - ns
tccLr | Control L pulse width (RD) 150 - - ns
tccHw | Control H pulse width (WR) 150 - - ns
tccHr | Control H pulse width (RD) 150 - - ns
R Rise time - = 15 ns
tF Fall time - - 15 ns
tcss Chip select setup time 0 - - ns
tcsHs | Chip select hold time 20 - - ns
tcSHRS g)igir?alselect hold time to read 20 ) h ns
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11.3.2. System buses Read/Write Characteristics 2 (For the 6800 Series Interface MPU)

A0
RIW
tase tAH6
fcse tCSHR6 N
cs 5': 7 |tcsHe
tcyce
A:I —trF —) «—1RrR
% \
E tcolw teoLr \ tccHw __ tccHRr N
tpse tDHW6
DO~D7
(WRITE)
tacce tDHR6 toHs
DO0~D7 Y
(READ) 7W
6800-series parallel interface cycle (Form1)
AO
RIW tase taHe
4:'\‘_“: —N — IR
t t 3
cs ¢ CERW, 1CCLR 4/l toerw toctr fl\n
tcyce
tcse
':_’ tcsHe
E tCSHR6 N
o tDse toHwWe
DO~D7
(WRITE)
tacce tDHR6 toHe
DO~D7 i
(READ) 7W

6800-series parallel interface cycle (Form2)
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(VDD = 1.65 — 3.5V, TA = +25°C)

Symbol Parameter Min. | Typ. | Max. Unit Condition

tcyce | System cycle time 300 - - ns
tAse Address setup time 0 - - ns
tAHe | Address hold time 0 - - ns
tpse Data setup time 40 - - ns
toHwe | Write Data hold time 10 - - ns
tpHRe | Read Data hold time 10 - - ns

toHe Output disable time - - 70 ns CL = 100pF

tacce | Access time - - 140 ns CL=100pF
tEwHw | Enable H pulse width (Write) 150 - - ns
teEwHr | Enable H pulse width (Read) 150 - - ns
tewLw | Enable L pulse width (Write) 150 - - ns
tEWLR | Enable L pulse width (Read) 150 - - ns
tR Rise time - - 15 ns
tF Fall time - - 15 ns
tcse Chip select setup time 0 - - ns
tcsHe | Chip select hold time 20 - - ns
tCSHRS gg:s)alselect hold time to read 20 ) _ o
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11.3.3. System buses Write characteristics 3 (For 4 wire SPI)

E ) tcss tcsH _|
L tSAS tSAH )
A0
) tscyc
\ tsLw y/ \
scL \
tsHw
-‘ - A
—N [— tF —¥ [— (R — [— fF
e tsbs tsDH _|
Sl

(VDD = 1.65 — 3.5V, TA = +25°C)

Symbol Parameter Min. | Typ. | Max. Unit Condition

tscyc Serial clock cycle 50 - - ns
tsas Address setup time 30 - - ns
tSAH Address hold time 30 - - ns
tsbs Data setup time 20 - - ns
tsbH Data hold time 20 - - ns
tcss CS setup time 45 - - ns
tcSH | CS hold time time 12 - - ns
tSHwW Serial clock H pulse width 20 - - ns
tsLw Serial clock L pulse width 20 - - ns

R Rise time - - 3 ns

tF Fall time - - 3 ns
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11.3.3.1.System buses Read characteristics 3 (For 4 wire SPI)

tscve

\ tsLw Y \ [
SCL
/ tsHW \ /
~_ @ @ @0 K T \

—) [— tF — — tr — [— tF

tsbs tsbH t Acc

s

sl Data in ><

K

tspos tsbox
so : Data out :§<
Symbol Parameter Min. | Typ. | Max. Unit Condition

. There’s delay time between every
tscyc | Serial clock cycle 50 - - ns byte data. (Format 1)

. There’s no delay time between every
tscyc | Serial clock cycle 200 - - ns byte data. (Format 2)
tacc Access time 10 - - ns
tsbos Address setup time 10 - - ns
tSDOH Address hold time 10 = - ns
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11.3.4. System buses Write characteristics 4(For 3 wire SPI)

cs tcss tcsH
-‘ 7-
) tscyc
\ tsLw \
scL \
tsHwW
-‘ - A
—N — tF — R —H [— tF
tsps tsbH
Sl
(VDD = 1.65-3.5V, TA= +25°C)
Symbol Parameter Min. | Typ. Max. Unit Condition
tscyc Serial clock cycle 50 - - ns
tsbs Data setup time 20 - - ns
tsbH Data hold time 20 - - ns
tcss CS setup time 45 - - ns
tcsH | CS hold time time 12 - - ns
tsHwW Serial clock H pulse width 20 - - ns
tsLw Serial clock L pulse width 20 - - ns
R Rise time - - 3 ns
tF Fall time - - 3 ns
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11.3.4.1.System buses Read characteristics 4 (For 3 wire SPI)

tseve

tsLw ¥y
. \ 1 / tsHW \ / \
.~ @ @ @@ @ @7 K 7

— — tF — — R — [— tF
tsps tspbH t Acc
Sl Data in
tspos tspboH
SO : Data out ><
Symbol Parameter Min. | Typ. | Max. Unit Condition
tscyc | Serial clock cycle 50 - - ns -tl)—;teer?j:tgezli%:::aet ?)etween every
. There’s no delay time between every
tscyc | Serial clock cycle 200 - - ns byte data. (Format 2)
tacc Access time 10 - - ns
tsbos Address setup time 10 - - ns
tSDOH Address hold time 10 = - ns
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11.3.5. I°C interface characteristics
B -
* = x
tBUF
tF
tLow l—
- S Tt -
SCL
—>| — — — —> -
tHD:START tR tHD:DATA tHIGH tSU:DATA
SDA
— —
{SU:START tsu:sTop
(VDD = 1.65 - 3.5V, TA = +25°C)
Symbol Parameter Min. Typ. Max. Unit Condition
fscL SCL clock frequency DC - 400 kHz
TLow SCL clock Low pulse width 1.3 - - us
THIGH SCL clock H pulse width 0.6 - - us
Tsu:DATA | data setup time 100 - - ns
THD:DATA | data hold time 0 - 0.9 us
TR SCL - SDA rise time 20+0.1Cb - 300 ns
TF SCL - SDA fall time 20+0.1Cb - 300 ns
Cb Enaepacny load on each bus ) ) 400 oF
TSuU:START | Setup timefor re-START 0.6 - - us
THD:START | START Hold time 0.6 - - us
Tsu:sToP | Setup time for STOP 0.6 - - us
Bus free times between STOP
TBUF | 2nd START condition 13 - - us
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11.3.6. Reset Timing

tRW
RESB
R
Internal circuit
status >< During reset End of reset
(VDD =1.65 — 3.5V, TA= +25°C)
Symbol Parameter Min. Typ. Max. Unit Condition
R Reset time - - 20 us
tRW Reset low pulse width 10.0 - - us
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12.  Application Circuit (for reference only)

12.1. Reference Connection to MPU:

12.1.1. 8080 series interface: (Internal oscillator, External Vpp)

VoD
+
=
=
VCL
VSS&—
VSL
R2
D1
D2
IMO—
o CH1120
IM2——
[ cs
RES RES
A0 AO
WR WR
RD RD
D7-D D7- DO
CL
CLS—
2 ¥ VCoMH
=
External \bp " Vpp
c3
=
—,_—/\/\/\/— IREF
— R1
DVDD
SEGH
s I
=
Note:
C1---C5: 4.7uF

R1: about 750K (Refer to the table 8), R1= (Voltage at IRer — GND)/IrRer
R2: Recommend 50Q2

A capacitor should be connected between DVDD and GND if necessary.
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12.1.2. 6800 Series Interface: (Internal oscillator, External Vpp)
VDD
T+
Cr—= VDD
=
VCL
VS&—
VSL
R2
D1
D2
IMO
wi—| CH1120
IM2—
cs CcS
RES > RES
A0 A0
WR “WR
RD RD
D7-D0 D7- D0
CL
CLS—
T V COMH
Cc2
=
External Vpp|T+ \/pp
Cc2
=
—,_—/\/\/\/— IREF
— R1
DVDD
SEGH
o5 I
=

Note:
C1---C5: 4.7uF

R1: about 750K (Refer to the table 8), R1= (Voltage at IRer — GND)/IrRer
R2: Recommend 5002

A capacitor should be connected between DVDD and GND if necessary.
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12.1.3. Serial Interface (3-wire or 4-wire SPI): (External oscillator, External Vrp, Max 15V)

VDD
cr2E—
=
R2
D1
D2
CS
RES »
AOF — — — )|
Sl >
SCL >

_——— 1L
External Cloc

|IH}:l

External Vpp|

|

C3

g

Cs

IIH):‘

Voo——

VCL

VSS——
VSL

IMO—

IM1—
IM2==3 —

cs
RES

CH1120

3- wire SP{IMO Fix to VDD
4- wire SPLIMO Fix to VSS

Not used irB- wire SP]| fix

A0
WR ———

RD —J—
D7 - D2
D1

CL
CLS____|

VCOMH

VpP

IREF

DVvDD

SEGH

to VSS

No used keep floating or fix
all to VSS or VDD

Note:

C1---C5: 4.7uF

R1: Recommend 750K
R2: Recommend 50()

(Refer to the table 8 )

A capacitor should be connected between DVDD and GND if necessary.

106

V0.9



Ry SREELR A PR 2 5]

CHIP WEALTH TECHNOLOGY LTD.

CH1120

12.1.4. I°C Interface (Internal oscillator, External VPP, Max 15V)

VDD

[
- —

D2 D1 R2

Voo——

VCL
VSL

VSS

SDA

W

SCL

—1
v v

VvV 4

External Vpp

Note:
C1---C5:4.7uF

CH1120

IMO —
M1
M2 —

— Fix to VSS

| ol

RES

WR

g &l

0 No used keep floating or fix

all to VSS or VDD
D1

SAo
CL

CLS—

V COMH

VrP

IREF

DVDD

SEGH

R1: Recommend 750K  (Refer to the table 8)

R2: Recommend 50()

The least significant bit of the slave address is set by connecting the input SAO to either logic 0(GND) or 1(VDD)

The positive supply of pull-up resistor must equal to the value of VDD

Recommend the value of resistor Rp equal to 1.5KQ

A capacitor should be connected between DVDD and GND if necessary.

107

V0.9



Ry SREELR A PR 2 5]

CHIP WEALTH TECHNOLOGY LTD.

CH1120

13.  Ordering Information

Part No. Package
CH1120 Gold bump on chip tray

14. SPEC Revision History

Version Content Date

0.0 Original AUG.2018

. Add VPP.VSS.VCL.VSL pad description — P.3

. Modify figure 4 wire SPI format 2 (CMD Read) — P.19
. Modify figure 3 wire SPI format 2 (CMD Read) — P.22
. Modify 1 column/row scroll sample code. — P.50~P.51
. Remove cascade function.

. Remove 12C read ram function.

0.1 June.2019

OO WN =

. Modify D5h - divide ratio — P.68
. Modify 93H - Set Dis-charge Period — P.69 Jan.2020
. Modify Fosc & fFRM condition — P.88

0.2

WN =

—

. Add D8H - Dis-charge_back Period— P.69

03 2. Modify the picture of discharge/precharge-P70

Jun.2020

. Modify the protocol of 4-wire SPI read CMD and SRAM P19-21
. Modify the protocol of 3-wire SPI read CMD and SRAM P23-26 Jun.2020
. Add 92H SPI_read data output mode P84

0.4

WN =

. Add note2 When using SPI read SRAM P21&26
- Add a note of read sram in Mono mode P81

. Add the speed of 4-wire&3-wire SPI read SRAM P99&P101 Aug.2020
. Modify the description of tACC P99&P101

. Modify the application circuit about DVDD P104-107

0.5

arON-=-

. Modify Mono mode register setting. — P.38

. Add note2 to B8H — Set grayscale table. — P.68

. Add condition to SPI read characteristic. — P.99 & P.101
. Add Read IC ID register (E2H) . — P.84 & P.89

0.6 Oct.2020

A WON =

0.7 1. Change display module to display driver. — P.91 Mar.2021

0.8 1. Modifiy the timming of tscvc in the 3-SP1/4-SPI sequence diagram.-P.98-101 Apr.2021
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1. Modify the table of oscillator frequency setting. - P.71-72
0.9 2. Add the range of fOSC and fFRM. -P.93 Aug.2021
3. Delete the 60us delay in the Power on sequence -P.90
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