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Sitronix ST7567S

1 INTRODUCTION

ST7567S is a single-chip dot matrix LCD driver which incorporates LCD controller and common/segment

drivers. ST7567S can be connected directly to a microprocessor with 8-bit parallel interface, 4-line serial
interface (SPI-4), 3-line serial interface(SPI-3) or 12C serial interface. Display data sent from MPU is stored in
the internal Display Data RAM (DDRAM) of 65x132 bits. The display data bits which are stored in DDRAM are
directly related to the pixels of LCD panel. ST7567S contains 132 segment-outputs, 64 common-outputs and 1
icon-common-output. With built-in oscillation circuit and low power consumption power circuit, ST7567S
generates LCD driving signal without external clock or power, so that it is possible to make a display system

with the fewest components and minimal power consumption.

2 FEATURES
Single-chip LCD Controller & Driver Segment Driver Direction, Power Saving Mode,
On-chip Display Data RAM (DDRAM) Select Common Driver Direction, Select Voltage
> Capacity: 65x132=8580 bits Regulator Resistor Ratio (for V0).
> Directly display RAM pattern from DDRAM External Hardware Reset Pin (RSTB)
Selectable Display Duty (by SEL2 & SEL1) Built-in Oscillation Circuit
» 1/65 duty : 65 common x 132 segment > No external component required
> 1/55 duty : 55 common x 132 segment Low Power Consumption Analog Circuit
> 1/49 duty : 49 common x 132 segment > Voltage Booster (4X, 5X)
» 1/33 duty : 33 common x 132 segment » High-accuracy Voltage Regulator for LCD Vop:
Microprocessor Interface (Thermal Gradient: -0.05%/<C)
> Bidirectional 8-bit parallel interface supports: > Voltage Follower for LCD Bias Voltage
8080-series and 6800-series MPU Wide Operation Voltage Range
» Serial interface (SPI-4) ,(SPI-3) and 12C are also > VDD1-VSS1=1.8V~3.3V (TYP)
supported > VDD2-VSS2=2.4V~3.3V (TYP)
Abundant Functions > VDD3-VSS3=2.4V~3.3V (TYP.)

> Display ON/OFF, Normal/Reverse Display Mode, Temperature Range: -30~85T
Set Display Start Line, Read IC Status, Set all Package Type: COG
Display Points ON, Set LCD Bias, Electronic

Volume Control, Read-modify-Write, Select

ST7567S 6800 , 8080 , 4-Line, 3-Line, 12C

Sitronix Technology Corp. reserves the right to change the contents in this document without prior notice.
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3 COG OUTLINE
3-1 PAD ARRANGEMENT

Part Number

COM16
COome62

ST7567S

8988 6764 Chlp Size 3800 x 640 + 40

= 65 voo3 Chip Thickness 300

COMQ |=—=97 VDD2

Coms [=——8s VDD1 Bump Height 10

SEGO 99 SEL2

seur Bump Size

SI2

PSB PAD No. Size

C86

TSEL

VDDH 66~89,90~98,231~239,240~263 12 x150

VSSsL

o 99~164,165~230, 11 x150

T5

5 1~6,8~43, 40 x 45

T2

T 44~52 25 x 45

T

b 7,53~65 30 x 45

T6

veo Bump Space

val PAD No. Length

Reserve

Reserve 66~89,90~98,231~239,240~263 11

Xvol

X

ol 99~164,165~230, 11

XV00 -
XVv00 * Unit: um
V0O

Seeee 19 Voo * Refer to section “PAD CENTER

Vol

Vol COORDINATES” for ITO layout.

V8Ss2

SEG65 164 >

0.0

V8Ss2
V8Ss2
VSSs3
VSS1
VSS1
VDD3
VDD2
VDD2
VDD2
VDD1
VDD1
D7
D6
D5
D4
D3
D2
D1
DO
VDDH
ERD
RWR
A0
RSTB

SEG131 52 10,1313
COM1 |—— 231 1
com7 |="=230

T

COoM19
M
Ol

Figure 1 Chip Outline
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Sitronix ST7567S
3-2 PAD CENTER COORDINATES
PAD NO. PIN Name X Y
S o 1 T11 -1618.2 | -259.5
5, 20 15 2 CSB -1563.2 | -259.5
st ] 3 RSTB | -1508.2 | -259.5
) % 4 A0 -1453.2 | -259.5
ot [T 5 RWR | -1398.2 | -259.5
' j—: 6 ERD | -1343.2 | -259.5
7 o 7 VDDH | -1293.2 | -259.5
8 DO -1243.2 | -259.5
9 D1 -1188.2 | -259.5
- 10 D2 -1133.2 | -259.5
J = 11 D3 -1078.2 | -259.5
R R 12 D4 -1023.2 | -259.5
13 D5 -968.2 | -259.5
14 D6 -913.2 | -259.5
15 D7 -858.2 | -259.5
o 16 VDD1 -803.2 -259.5
17 VDDl | -748.2 | -259.5
s 18 VDD?2 -693.2 | -259.5
A 15 20 15 19 VDD2 -638.2 -259.5
‘‘‘‘‘‘ = s 20 VDD2 -583.2 -259.5
= f,j ,,,,,,,, i L . 21 VDD3 | -528.2 | -2595
K . - 22 VSS1 -473.2 -259.5
| Mﬁs* f >3 VSS1 2182 | 2595
- 24 VSS3 -363.2 | -259.5
25 VSS2 -308.2 | -259.5
. . 26 VSS?2 -253.2 | -259.5
Figure 2 PAD Location 57 VSS? 198 2 259 5
28 VOl -143.2 | -259.5
29 VOl -88.2 -259.5
30 VOl -33.2 -259.5
31 V0O 21.8 -259.5
32 V0O 76.8 -259.5
33 XV0O 131.8 -259.5
34 XV0O 186.8 -259.5
35 XVOI 241.8 -259.5
36 XVOI 296.8 -259.5
37 XVOI 351.8 -259.5
38 Reserve 406.8 -259.5
39 Reserve 461.8 -259.5
40 VGI 516.8 -259.5

Ver 1.0
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Sitronix ST7567S
PAD NO. PIN Name X Y PAD NO. PIN Name X Y
41 VGI 571.8 -259.5 81 COM32 1787 80.5
42 VGI 626.8 -259.5 82 COM30 1787 103.5
43 VGO 681.8 -259.5 83 CcOM28 1787 126.5
44 T6 729.3 -259.5 84 COM26 1787 149.5
45 T7 769.3 -259.5 85 COM24 1787 172.5
46 T8 809.3 -259.5 86 COM22 1787 195.5
47 T9 849.3 -259.5 87 COM20 1787 218.5
48 T1 889.3 -259.5 88 CcOM18 1787 241.5
49 T2 929.3 -259.5 89 COM16 1787 264.5
50 T3 969.3 -259.5 90 COM14 | 1678.95 207
51 T4 1009.3 -259.5 91 COM12 | 1655.95 207
52 T5 1049.3 -259.5 92 COM10 | 1632.95 207
53 T10 1091.8 -259.5 93 CcOMS8 1609.95 207
54 VSSL 1136.8 -259.5 94 COM®6 1586.95 207
55 VDDH 1181.8 -259.5 95 COM4 1563.95 207
56 TSEL 1226.8 -259.5 96 COM2 1540.95 207
57 C86 1271.8 -259.5 97 COMO 1517.95 207
58 PSB 1316.8 -259.5 98 COMS 1494.95 207
59 SI2 1361.8 -259.5 99 SEGO 1450.75 207
60 SEL1 1406.8 -259.5 100 SEG1 1428.75 207
61 VSSL 1451.8 -259.5 101 SEG2 1406.75 207
62 SEL?2 1496.8 -259.5 102 SEG3 1384.75 207
63 VDD1 1541.8 -259.5 103 SEG4 1362.75 207
64 VDD2 1586.8 -259.5 104 SEG5 1340.75 207
65 VDD3 1631.8 -259.5 105 SEG6 1318.75 207
66 COM62 1787 -264.5 106 SEG7 1296.75 207
67 COMG60 1787 -241.5 107 SEGS8 1274.75 207
68 COM58 1787 -218.5 108 SEG9 1252.75 207
69 COM56 1787 -195.5 109 SEG10 1230.75 207
70 COM54 1787 -172.5 110 SEG11 1208.75 207
71 COM52 1787 -149.5 111 SEG12 1186.75 207
72 COM50 1787 -126.5 112 SEG13 1164.75 207
73 CcOM48 1787 -103.5 113 SEG14 1142.75 207
74 COM46 1787 -80.5 114 SEG15 1120.75 207
75 COM44 1787 -57.5 115 SEG16 1098.75 207
76 COM42 1787 -34.5 116 SEG17 1076.75 207
7 COM40 1787 -11.5 117 SEG18 1054.75 207
78 COM38 1787 11.5 118 SEG19 1032.75 207
79 COM36 1787 34.5 119 SEG20 1010.75 207
80 COM34 1787 57.5 120 SEG21 088.75 207
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Sitronix ST7567S
PAD NO. PIN Name X Y PAD NO. PIN Name X Y
121 SEG22 966.75 207 161 SEG62 86.75 207
122 SEG23 944.75 207 162 SEG63 64.75 207
123 SEG24 922.75 207 163 SEG64 42.75 207
124 SEG25 900.75 207 164 SEG65 20.75 207
125 SEG26 878.75 207 165 SEG66 -20.75 207
126 SEG27 856.75 207 166 SEG67 42,75 207
127 SEG28 834.75 207 167 SEG68 -64.75 207
128 SEG29 812.75 207 168 SEG69 -86.75 207
129 SEG30 790.75 207 169 SEG70 -108.75 207
130 SEG31 768.75 207 170 SEG71 -130.75 207
131 SEG32 746.75 207 171 SEG72 -152.75 207
132 SEG33 724.75 207 172 SEG73 -174.75 207
133 SEG34 702.75 207 173 SEG74 -196.75 207
134 SEG35 680.75 207 174 SEG75 -218.75 207
135 SEG36 658.75 207 175 SEG76 -240.75 207
136 SEG37 636.75 207 176 SEG77 -262.75 207
137 SEG38 614.75 207 177 SEG78 -284.75 207
138 SEG39 592.75 207 178 SEG79 -306.75 207
139 SEG40 570.75 207 179 SEG80 -328.75 207
140 SEG41 548.75 207 180 SEGS81 -350.75 207
141 SEG42 526.75 207 181 SEGS82 -372.75 207
142 SEGA43 504.75 207 182 SEGS83 -394.75 207
143 SEG44 482.75 207 183 SEG84 -416.75 207
144 SEG45 460.75 207 184 SEG85 -438.75 207
145 SEG46 438.75 207 185 SEGS86 -460.75 207
146 SEG47 416.75 207 186 SEGS87 -482.75 207
147 SEGA48 394.75 207 187 SEG88 -504.75 207
148 SEG49 372.75 207 188 SEGS89 -526.75 207
149 SEG50 350.75 207 189 SEG90 -548.75 207
150 SEG51 328.75 207 190 SEG91 -570.75 207
151 SEG52 306.75 207 191 SEG92 -592.75 207
152 SEG53 284.75 207 192 SEG93 -614.75 207
153 SEG54 262.75 207 193 SEG9%4 -636.75 207
154 SEG55 240.75 207 194 SEG95 -658.75 207
155 SEG56 218.75 207 195 SEG96 -680.75 207
156 SEG57 196.75 207 196 SEG97 -702.75 207
157 SEG58 174.75 207 197 SEG98 -724.75 207
158 SEG59 152.75 207 198 SEG99 -746.75 207
159 SEG60 130.75 207 199 SEG100 | -768.75 207
160 SEG61 108.75 207 200 SEG101 | -790.75 207
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PAD NO. | PIN Name X Y PAD NO. | PIN Name X Y
201 SEG102 | -812.75 207 241 COM21 -1787 241.5
202 SEG103 | -834.75 207 242 COM23 -1787 218.5
203 SEG104 | -856.75 207 243 COM25 -1787 195.5
204 SEG105 | -878.75 207 244 COM27 -1787 172.5
205 SEG106 | -900.75 207 245 COM29 -1787 149.5
206 SEG107 | -922.75 207 246 COM31 -1787 126.5
207 SEG108 | -944.75 207 247 COM33 -1787 103.5
208 SEG109 | -966.75 207 248 COM35 -1787 80.5
209 SEG110 | -988.75 207 249 COM37 -1787 57.5
210 SEG111 | -1010.75 207 250 COM39 -1787 34.5
211 SEG112 | -1032.75 207 251 COM41 -1787 11.5
212 SEG113 | -1054.75 207 252 COM43 -1787 -11.5
213 SEG114 | -1076.75 207 253 COMA45 -1787 -34.5
214 SEG115 | -1098.75 207 254 comMm47 -1787 -57.5
215 SEG116 | -1120.75 207 255 COM49 -1787 -80.5
216 SEG117 | -1142.75 207 256 COM51 -1787 -103.5
217 SEG118 | -1164.75 207 257 COM53 -1787 -126.5
218 SEG119 | -1186.75 207 258 COM55 -1787 -149.5
219 SEG120 | -1208.75 207 259 COM57 -1787 -172.5
220 SEG121 | -1230.75 207 260 COM59 -1787 -195.5
221 SEG122 | -1252.75 207 261 COM61 -1787 -218.5
222 SEG123 | -1274.75 207 262 COM63 -1787 -241.5
223 SEG124 | -1296.75 207 263 COMS -1787 -264.5
224 SEG125 | -1318.75 207
225 SEG126 | -1340.75 207
226 SEG127 | -1362.75 207
227 SEG128 | -1384.75 207 Note:
228 SEG129 | -1406.75 207 1. Unit: um
229 SEG130 | -1428.75 207 2. This is the default PAD Center Coordinate Table
230 SEG131 | -1450.75 207 with 1/65 Duty. Other duty output mapping can be
231 COM1 -1494.95 207 found in Section 6 FUNCTION DESCRIPTION
232 COM3 [-1517.95] 207 and Fig.
233 COM5 -1540.95 207 3. Tolerance: +/- 0.05 um.
234 COM7 | -1563.95 207 o _ o
235 COMO9 _1586.95 207 The definition_of pin_name is_in_full duty (65
236 COMIL | -1609.95 207 ?'_l;teY)Geﬁnition of output pin in_different duty (55
237 COM13 | -1632.95 207 Duty, 49 Duty and 33 Duty) please refers page
238 COM15 | -1655.95 207 26~2:9.
239 COM17 | -1678.95 207 =
240 COM19 -1787 264.5
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4 BLOCK DIAGRAM
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Figure 3 Block Diagram
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5 HARDWARE PIN DESCRIPTION
5-1 LCD Driver Output Pins

Pin Name Type Description Pins
SEGO to o LCD segment driver outputs. 132
SEG131 The display data and the frame control the output voltage.

COMO to o LCD common driver outputs. 64
COM®63 The internal scanning signal and the frame control the output voltage.

LCD common driver outputs for icons.
COMS (0] The output signals of these two pins are the same. 2
When icon feature is not used, these pins should be left open.
5-2 Microprocessor Interface Pins
Pin Name Type Description Pins
RSTE | Hardware reset input pin. When RSTB is “L", internal initialization is 1
executed and the internal registers will be initialized.
CSB | Chip select input pin. Interface access is enabled when CSB is “L". 1
When CSB is non-active (CSB="H"), D[7:0] pins are high impedance.
It determines whether the access is related to data or command.
A0 I AO0="H": Indicates that signals on D[7:0] are display data. 1
AO="L" : Indicates that signals on D[7:0] are command.
Read/Write execution control pin. When PSB is “H”,
C86 MPU RWR Description
Type
Read/Write control input pin.
Y 6890 RAW | RIW="H": read.
RWR I series R/W="L": write. 1
Write enable input pin.
L 8080 MR Signals on D[7:0] will be latched at the
Seres rising edge of /WR signal.
RWR is used to decide slave address (SA1) in I12C serial interface.
Read/Write execution control pin. When PSB is “H”,
C86 MPU ERD Description
Type
Read/Write control input pin.
R/W="H": When E is “H", D[7:0] are in
6800
ERD | H series E output mod.e. 1
R/W="L": Signals on D[7:0] are latched
at the falling edge of E signal.
8080 Read enable input pin.
L _ /RD | When /RD is “L", D[7:0] are in output
series mode.
ERD is used to decide slave address (SAOQ) in serial interface.
Ver 1.0 12/67 2013/10/17
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Pin Name Type Description Pins
When using 8-bit parallel interface: (6800 or 8080  mode)
/O 8-bit bi-directional data bus. Connect to the data bus of 8-bit
microprocessor.
When CSB is non-active (CSB="H"), D[7:0] pins are high impedance.
D[7:0] When using serial interface: 4-LINE SPI or 12C seri  al interface 3
DO=SCL.: Serial clock input.
/O D1=SDA_IN: Serial data input.
D[2:3]=SDA_OUT: Serial data output.
D[1:3] must be connected together as SDA.
D[4:7]=ID Pin: ID[0:3] can be read 4-bit ID only for serial interface.
Note:
1. After VDDL1 is turned ON, any MPU interface pins cannot be left floating.
5-3 Configuration Pins
Pin Name Type Description Pins
VDDH 0] Logic “1” level for option pins which should connected to “H”". 2
VSSL (0] Logic “0” level for option pins which should connected to “L". 2
PSB I PSB selects the interface type: Serial or Parallel. 1
C86 I C86 selects the microprocessor type in parallel interface mode. 1
SI2 selects the interface type: I12C serial interface or not
SI2 PSB C86 Selected Interface
L “H” “H” Parallel 6800 Series MPU Interface
L “H” “L Parallel 8080 Series MPU Interface
SI2 | ‘L “L “H”  |Serial 4-Line SPI Interface 1
“Lr “Lr “Lr Serial 3-Line SPI Interface
“H” “L “X” I2C Serial Interface
Please refer to “APPLICATION NOTES” and “Microprocessor
Interface” (Section 6) for detailed connection of the selected interface.
These pins select the display duty and bias of ST7567S.
SEL2 SEL1 Duty Bias
“L” “L” 1/65 1/9 or 1/7
“Lr “H” 1/49 1/8 or 1/6
SEL[2:1] I 2
“H” “Lr 1/33 1/6 or 1/5
“H” “H” 1/55 1/8 or 1/6
Note:
1. The detailed definition of output pin name can be found in Fig. 9
5-4 Power System Pins
Pin Name Type Description Pins
VDD1 Power |Digital power. If VYDD1=VDD2, connect to VDD2 externally. 3
VDD2 Power | Analog power. If VDD1=VDD2, connect to VDD1 externally. 4
VDD3 Power | Power for reference voltage circuit. 2
VSS1 Power | Digital ground. Connect to VSS2 externally. 2
Ver 1.0 13/67 2013/10/17
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Pin Name Type Description Pins
VSS2 Power |Analog ground. Connect to VSS1 externally. 3
VSS3 Power |Ground for reference voltage circuit. 1

V0 is the LCD driving voltage for common circuits at negative frame.
V0O Power VOO is the output of VO regulator.
VOl VOl is the VO input of common circuits.

V0O, VO0I should be connected together in ITO layout.

XV0 is the LCD driving voltage for common circuits at positive frame.
XV0O Power XVO0O is the output of XVO regulator.

w
XVO0l XVO0lI is the XV0 input of common circuits.

XV0O, XVO0I should be connected together in ITO layout.

VG is the LCD driving voltage for segment circuits.
VGO VGO is the output of VG regulator.

VGI Power |VGI is the VG input of segment circuits. 3
XV0O, XVO0I should be connected together in ITO layout.

1.6 £VG <VDD2.

5-5 Test Pins
Pin Name Type Description Pins
Do NOT use. Reserved for testing.
T1~T11 T 11

Must be floating.

Do NOT use. Reserved for testing.
TSEL T 1
TSEL must be connected to “L” voltage by ITO.

5-6 Recommend ITO Resistance

Pin Name ITO Resistance
T[11:1] Floating
VDD1, VDD2, VDD3 <100Q
VSS1, VSS2, VSS3 <70Q
VO(VOI,V00), XVO(XVI,XV00), VG(VGI,VGO) <3000
A0, RWR, ERD, CSB, D[7:0] <700Q
PSB, C86, SEL[2:1],S12, TSEL < 5KQ
DO(12C-SCL),D[3:1](12C-SDA) <100Q
DO(4SPI-SCL),D[3:1](4SPI-SDA) <300Q
RSTB ™ 2~3KQ

Note:

1. To prevent the ESD pulse resetting the internal register, applications should increase the resistance of RSTB
signal (add a series resistor or increase ITO resistance). The value is different from modules.

2. The option setting to be “H” should connect to VDD1 or VDDH.

3. The option setting to be “L” should connect to VSS1 or VSSL.
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6 FUNCTION DESCRIPTION

6-1Microprocessor Interface

6-1-1 Chip Select Input

CSB pin is used for chip selection. When CSB is “L”, the microprocessor interface is enabled and ST7567S can
interface with an MPU. When CSB is “H”, the inputs of A0, ERD and RWR with any combination will be ignored
and D[7:0] are high impedance. In 4-Line serial interface and 12C serial interface, the internal shift register and
serial counter are reset when CSB is “H".

6-1-2 Interface Selection

The interface selection is controlled by C86, PSB and SI2 pins. The selection for parallel or serial interface is
shown in Table 1.

Table 1. Parallel/Serial Interface Mode

SI2 PSB C86 CSB A0 ERD | RWR D[7:0] MPU Interface
wp “H “H E RIW 6800—.ser|es parallel
D[7:0] |nte.rface
wp “H a A0 IRD WR 8080—.ser|es parallel
interface
cSB Refer to serial
‘L ‘L “H” . a 4-Line SPI interface
interface.
oL wL oL Refer to serial 3-Line SPI interface
interface.
“H” ‘L “X” SAO0 SA1l Re_fer to serial I12C serial interface
interface.

= The un-used pins are marked as “---" and should be fixed to “H” by VDD1 or VDDH.

6-1-3 Parallel Interface

When PSB=“H", the 8-bit bi-directional parallel interface is enabled and the type of MPU is selected by “C86” pin

as shown in Table 2. The data transfer type is determined by signals on A0, ERD and RWR as shown in Table 3.
Table 2. Microprocessor Selection for Parallel Inte  rface

PSB C86 CSB AOQ ERD | RWR D[7:0] MPU Interface
“H” “H” E R/W . 6800-series parallel interface
“H” ‘L CSB AO /RD /WR D[7:0] 8080-series parallel interface

Table 3. Parallel Data Transfer Type

Common Pins 6800-Series 8080-Series _
Description

CSB A0 E (ERD) |R/W (RWR)| /RD (ERD) [/WR (RWR)

“H” “H” “H” ‘L “H” Display data read out

“H” “H” ‘L “H” ‘L Display data write
‘L “L “H” “H” ‘L “H” Internal status read

a “H wpn ay wL ertes . to internal register

(instruction)
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6-1-4 Setting Serial Interface

Serial Mode SI2 | PSB | C86 | CSB | A0 ERD | RWR D[7:0]
4_-L|ne SPI “Lr “L “H” CSB A0 - 1D3,ID2,ID1,ID0,SDA,SDA,SDA,SCL
interface
3—L|ne SPI “L” “L “L CSB --- ID3,ID2,ID1,ID0,SDA,SDA,SDA,SCL
interface
12C serial “H* | o» | x* | - | - | SA0 | SA1l |ID3,ID2,ID1,ID0,SDA,SDA,SDA,SCL
interface

* The un-used pins are marked as “---" and should be fixed to “H” by VDD1 or VDDH.
* C86 is marked as “X” and can be fixed to “H” or “L".

Note:
1. The option setting to be “H” should connect to VDD1 or VDDH.
2. The option setting to be “L” should connect to VSS1 or VSSL.

6-2 3-line SPI interface (PSB="L", C86="L" and SI2="L")

The 3-Line SPI (9-bit) uses 3 pins (/CS, SDA & SCK) to communicate with MPU. When /CS is “L”, IC is active
and the SDA and SCK pins are enabled. Serial data is latched at the rising edge of serial clock. The internal shift
register collects serial bits and reformat them into 8-bit data after the last (9”‘) clock. After /CS returns to “H”, IC is
inactive and the internal shift register and counter are reset. The parameter/command indicator is the “AQ” bit:
the 1* bit of each 9-bit serial data.

Write Parameter by 3-Line SPI (A0=1)
When A0 is “1”, the transferred 8-bit is parameter.

ICS \ / O\

AO=1 Display Data or Instruction Parameter A0=1

SDA A0 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO Y ro X
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 1st
EomEakaEaEaRaRaRak ok aumn a1

Write Instruction by 3-Line SPI (A0=0)
When A0 is “0”, the transferred 8-bit is instruction.

ICS \ /\

A0=0 Instruction A0=0

SDA  \ A0 L D7 X D6 X D5X D4 X D3X D2X DLX DO Y \ A0 £
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 1st
s« LA LF LML LR R

6-3 4-line SPI interface (PSB="L", C86="H" and SI2="L")

When ST7567S is active (CSB="L"), serial data (SDA) and serial clock (SCLK) inputs are enabled. When
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ST7567S is not active (CSB="H"), the internal 8-bit shift register and 3-bit counter are reset. Serial data on SDA
is latched at the rising edge of serial clock on SCLK. After the 8" serial clock, the serial data will be processed to
be 8-bit parallel data. The address selection pin (A0), which is latched at the 8" clock, indicates the 8-bit parallel
data is display data or instruction. The 8-bit parallel data will be display data when AO is “H” and will be
instruction when AO is “L". The read feature is not available in this mode. The DDRAM column address pointer
will be increased by one automatically after each byte of DDRAM access. Please note that the SCLK signal
quality is very important and external noise maybe causes unexpected data/instruction latch.

CSB ~ \ \
SN G2 3 €3 €3 €0 € € ) S G

Figure 4 4-Line SPI Access

Note:

® Some MPU will set the interface to be Hi-Z (high impedance) mode when power saving mode or after
hardware reset. This is not allowed when the VDD1of ST7567S is turned ON. Because the floating input
(especially for those control pins such as CSB, RSTB, RWR or ERD...) maybe cause abnormal latch and
cause abnormal display.

6-4 12C serial interface (S12="H, "PSB="L", C86="X")

The I°C Interface 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 with a pull-up resistor
which drives SDA and SCL to high when the bus is not busy. Data transfer can be initiated only when the bus is
not busy.

6-4-1 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 because changes of SDA line at this time will be interpreted as START or STOP.

Bit transfer is illustrated in Fig 5.
o X X X

SCL

Data line stable  Change of data
Data Valid allowed

Figure 5 Bit Transfer

6-4-2 Start and Stop Conditions
Both SDA and SCL lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of SDA, while SCL is
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HIGH is defined as the START condition (S). A LOW-to-HIGH transition of SDA while SCL is HIGH is defined as
the STOP condition (P). The START and STOP conditions are illustrated in Fig 6.

—_— — — = —_— — — =

START condition STOP condition

Figure 6 Definition of STRAT and STOP Condition
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6-4-3 System Configuration

The system configuration is illustrated in Fig 7. and some word-definitions are explained below:

- Transmitter: the device which sends the data to the bus.

- Receiver: the device which receives the data from the bus.

- Master: the device which initiates a transfer generates clock signals and terminates a transfer.

- Slave: the device which is 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: the procedure to ensure that, if more than one master tries to control the bus simultaneously, 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 Slave Slave Slave Slave
Transmitter Receiver (1) Receiver (2) Receiver (3) Receiver (4)
/Receiver 0111100 0111101 0111110 0111111
SDA
SCL

Figure 7 System Configuration

6-4-4 Acknowledgement
Each byte of eight bits is followed by an acknowledge-bit. The acknowledge-bit is a HIGH signal put on SDA by
the transmitter during the time when the master generates an extra acknowledge-related clock pulse. A slave
receiver which is addressed must generate an acknowledge-bit after the reception of each byte. 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). Acknowledgement on the I°C Interface is illustrated in Fig 8.

/ >< > :> / Not

acknowledged

I
I

I

T

I

. J

I \ /
| Acknowledged —

I

I

|

|

Data output by
Transmitter

Data output by

Receiver

SCL from \ /

Master S?E 1 \_/ 2 \ _________________ M
a

Condition Clock pulse for acknowledgement

Figure 8 Acknowledgement of | °C Interface
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6-4-5 I°C Interface Protocol

ST7567S supports command/data write to addressed slaves on the bus.

Before any data is transmitted on the I°C Interface, the device, which should respond, is addressed first. Four
7-bit slave addresses (0111100, 0111101, 0111110 and 0111111) are reserved for ST7567S. The least
significant 2 bits of the slave address is set by connecting SAO and SAL1 to either logic 0 (VSS1) or logic 1
(vDD1). The I°C Interface protocol is illustrated in Fig 9.

The sequence is initiated with a START condition (S) from the I°C Interface master, which is followed by the
slave address. All slaves with the corresponding address acknowledge in parallel, all the others will ignore the
I°C Interface transfer. After acknowledgement, one or more command words are followed and define the status
of the addressed slaves. A command word consists of a control byte, which defines Co and AO, and a data

byte.

The last control byte is tagged with a cleared most significant bit (i.e. the continuation bit Co). After a control
byte with a cleared Co bit, only data byte(s) will follow. The state of the AO bit defines whether the following data
bytes are interpreted as commands or as RAM data. All addressed slaves on the bus also acknowledge the
control and data bytes. After the last control byte either a series of display data bytes or command data bytes
may follow (depending on the A0 bit setting).

If the AO bit of the last control byte is set to logic 1, these data bytes (display data bytes) will be stored in the
display RAM at the address specified by the internal data pointer. The data pointer is automatically updated
and the data is directed to the intended ST7567S device.

If the AO bit of the last control byte is set to logic 0, these data bytes (command data byte) will be decoded and
the setting of ST7567S will be changed according to the received commands.

Only the addressed slave makes the acknowledgement after each byte. At the end of the transmission the bus
master issues a STOP condition (P). If no acknowledge is generated by the master after a byte, the driver stops
transferring data to the master.

Write Mode (R/W=0")

Acknowledgement Acknowledgement  Acknowledgement Acknowledgement Acknowledgement
from ST7567S from ST7567S from ST7567S from ST7567S from ST7567S

Slave Address i Control Byte i Data Byte i Control Byte i Data Byte i

—lo o D|D|D|D|D|D|D|D o D/D|D|D|D|D|D|D
SO1111$$0A1<000000A76543210A0<000000A7654321OAP
E 2n>=0 (Byte) 1 Byte n>=0 (Byte)
("4 Command Word MSB.............. LSB
o o
(&) o
-2z Yo DDD|D|D|D|D|D Tlo DD|IDD|D|D|D|D
OTTNSBIZ| 1810010191010 7(6(5)4]3]2|1]0]  [3IK]°]°|°|°[°|°| |7|6|5|4|3|2|1|0
Slave Address il %I:)?nman g Wol?;ta Bl Control Byte Data Byte

Figure 9 | °C Interface Protocol

Last control byte. Only a stream of data bytes is allowed to follow.
Co This stream may only be terminated by a STOP or RE-START condition.
1 | Another control byte will follow the data byte.
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6-5 Data Transfer
ST7567S uses bus latch and internal data bus for interface data transfer. When writing data from MPU to the

DDRAM, data is automatically transferred from the bus latch to the DDRAM as shown in Fig.10. When reading
data from the on-chip DDRAM to MPU, the first read cycle reads the content in bus latch (dummy read) and the
data that MPU should read will be output at the next read cycle as shown in Fig. 11. That means: after setting
the target address, a dummy read cycle is required before the following read-operation. Therefore, the data of
the specified address cannot be read at the first read of display data right after setting the address, but can be
read at the second read of display data.

Writing
5 WR
o
=
DATA N N+1 N+2 N+3
e, PR
= us !
E Latch >< >< N+1 >< N+2 >< N+3
g Write A
g Signal
Figure 10 Data Transfer: Write
Reading
WR
oD RN—
a| RD !
= |
owin —( {0
>
e Dummy Data Read Data Read
-] Read #n #n+1
I »
| @»
K%
12
A\
Address
Preset
()}
E Read !
i= | Signal !
©
c | Column
8| Address X Preset N X Increment N+1 >< N+2 ><
f=
Bus
Latch >< N >< n >< n+1 >< n+2
Figure 11 Data Transfer: Read
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7. DISPLAY DATA RAM (DDRAM)

ST7567S is built-in a RAM with 65X132 bit capacity which stores the display data. The display data RAM
(DDRAM) store the dot data of the LCD. It is an addressable array with 132 columns by 65 rows (8-page with
8-bit and 1-page with 1-bit). The X-address is directly related to the column output number. Each pixel can be
selected when the page and column addresses are specified (please refer to Fig.12 detailed illustration). The
rows are divided into: 8 pages (Page-0 ~ Page-7) each with 8 lines (for COM0~63) and Page-8 with only 1 line
(COMS, for icon). The display data (D7~DO0) corresponds to the LCD common-line direction and DO is on top.
All pages can be accessed through D[7:0] directly except icon page. Icon RAM uses only 1-bit of data bus (DO).
Refer to Fig. 13 for detailed illustration. The microprocessor can write to and read from (only Parallel interfaces)
DDRAM by the 1/O buffer. Since the LCD controller operates independently, data can be written into DDRAM at
the same time as data is being displayed without causing the LCD flicker or data-conflict.

DO 0 1 1 1 o 0 COMO o
D1 1 0 0 0 o 0 COM1 o
D2 0 0 0 0 o 0 COM2 o
D3 0 1 1 1 o 0 COM3 o
D4 1 0 0 0 o 0 COM4 o
Display Data RAM Liquid Crystal Display

Figure 12 DDRAM Mapping (Default Setting)

LSB
0
DO 1
2 4
3 9
D7 4 3
5 ©
MSB e >
7
/ 8
1-bit ICON L o X-address 131 —

Figure 13 DDRAM Format
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7-1 Addressing

Data is downloaded into the Display Data RAM matrix in ST7567S as byte-format. The Display Data RAM has
a matrix of 65 by 132 bits. The address ranges are: X=0~131 (column address), Y=0~8 (page address).
Addresses outside these ranges are not allowed.

7-2 Page Address Circuit

This circuit provides the page address of DDRAM. It incorporates 4-bit Page Address Register which can be
modified by the “Page Address Set” instruction only. The Page Address must be set before accessing DDRAM
content. Page Address “8” is a special RAM area for the icons with only one valid bit: DO.

7-3 Column Address Circuit

The column address of DDRAM is specified by the Column Address Set command. The column address is
increased (+1) after each display data access (read/write). This allows MPU accessing DDRAM content
continuously. This feature stops at the end of each page (Column Address “83h”) because the Column Address
and Page Address circuits are independent. For example, both Page Address and Column Address should be
assigned for changing the DDRAM pointer from

(Page-0, Column-83h) to (Page-1, Column-0).

Furthermore, Register MX and MY makes it possible to invert the relationship between the DDRAM and the
outputs (COM/SEG). It is necessary to rewrite the display data into DDRAM after changing MX setting.
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The relation between DDRAM and outputs with different MX or MY setting is shown below.

Column Address (Hex) COM Qutput Map

Page Address 0]1]2[3]4]s T[8] M= [50]5 5F|60]61]62]63]64] 60 1185 Dufy PAD No.
D3]02] D1 |00 55| 64 | 63| 62| 61 |60 | 5F || 50| WA=l | 8|7 |6 5|4 3|21 |0 Linehdiess Wy | W=l | (COM)
1] oH COMD | CONE3 7]

Dl A TOW | CoNR2 | 231

0 oH TONZ_ | CONgl %

0 A COM3 | COMB0 | 222

010100 —5 Pagel 0 COME | CONS9 %
0% 0EH COM5 | COMS3 | 233

3 0eH COM6 | CONST )

o7 o COMT | COMBs | 2%

0 oeH COMB | CONBS B

ol i TOMS | CONMSd | 2%

17 i TOWMD | COME3 5]

i) B COMTT | cows | 2%

o e Paget 0cH COMIZ | CONBY 91
% oF COMT3 | COMEl | 237

% T COMTA | COM&S ]

o7 OFH COMTs | cowds | 7%

o0 1o COMTE | COMET ]

Dl 1A COMT7 | Cowde | 23

0 A COMTE | CONES 8

0 ™ COMT3 | Cowdd | 240

0o o Page2 T COM20 | COMd3 87
i3 T COMDT | COME2 | 241

i3 T CONZ2 | COMET 8%

o 1 COMZ | cow | 2%

00 18H COMDA_ | COMBS 85

Dl ToH COMZS | COM38 | 243

0 1H COMZE | COMBT B

0 18H COMZT | COM3E | 24

LA R R Page3 ich COMZB_ | COMEs B
i3 1oH COMDS | COMM | 245

i3 TEH COMBI | CON® 0

o7 1A COWGT | COWR | 24

00 T oM | Cowl Bl

Dl 2H COMBGI | COM3D | 247

17 H COMB4 | COMZS 8

0 7H COMZ5 | COM2B | 248

0o o Pageé 2 COM3E_|_comzl 7
i3 25 COMGT_| comzs | 24

i3 %H COM3E | COMZS 78

o7 M COMEI | cow | 20

o0 % COWED | COMD3 7

bl H COWRT | covm | %

02 24H COMEZ | CoMzi 7

03 2 COMA3 | cOM: | 232

U e Pages 2cH COM& | CONTS 75
% 0 COWES | cowte | 25

% 2R CONHE | COMTT 7

o7 oA CONET | COWtE | 2

o0 ™ COWEE | COMTS 7

Dl I COMM3 | Cowtd | 2%

02 ™ COMSQ | COMT3 72

0 ™ CONGT | COWf2Z | 2%

O o Paget 3 COMSZ | COMITY 7
i3 ES CONE3 | CoWMl | 257

% % CONE:_ | COMD i

o7 M COMSS | COMB %8

00 B COMGE | COMT7 8

Dl H CONGT | COMS 259

17 3 COMGE_ | COMS B

ol | - EEE COMES | COM4 %
i g I CONEQ | COM3 5

i3 o CONBT | COM2 ]

% = COVE2_ | CoMi 5

i ¥H CONB3 | COMD 22
tojoja| D0 Paget ICONICOMST,CONIS2) | 263,98

99 | 100 |101| 102|103 104 105 108 | 107 10|23|224| 225|226 | 227 | 228 228 | 230| PAD Mo, (SEG)
EEIEEEEEEE SIS 12451 15512651 2151265 12551305 131526 No. (M=)

Figure 14 DDRAM and Output Map (COM/SEG) 1/65 Duty
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Column Address (Hex) COM Qutput Map
Pacg Adiss IHNHEEEEEEEEREEEOERRREE 00 Dty PAD Mo,
ma[02[01[00 % |60 |63 62 |1 | 60 |5 |5E[50] W1 | 817065 4 3] 2] 1] 0] Dnehddess WA | WA ] (CoM)
™ 0 CoW0 | cowT |
o 0 CONT | CoWls |31
0 0 COVZ | CON | %
g T oW | covd | I
0101010 Pael iR oW | CoN3 | %
3 B M5 | coN | 2B
03 i oG | Cowll |
] 0 COWT | CoN0 | 7
iy 8 COME | CONB | B
Di o N9 | Co® | T
0 o COMTD | coMw | @
ololol P 0EH COMTT | CoWse | 7%
o 0 GOz | CoW% |1
3 0 CONT3 | CoWl | 2
03 & CoMiE | CoND | W
o7 O COMI5 | coR | 7%
0] 10 COMT5 | Coal | ®
Bi T COMTT | CoWa0 | 2
) T CONTE | CoNB | @
g T GONTG | CoWs | 20
000 Pagl 1H coMn | covr | &
3 B CoMZT | CoW | 201
3 1o COMZZ | COMZ5 |
o7 i CONS | Col | I
iy o coMaE | CoMDy | 6
D o CON | CovE | I3
w T N
03 16H CoMZT | cow | o
0o — Paged e S
3 0H CONZ9 | COWi8 | 285
V3 T oo | conT | @
il 1FH COM3 | CoMie | 2%
] g coMaZ | CoMts |6t
B 7 COMEY | CoMid | 2
0 H GO | CONDS | @
53 7 COME& | CoM2 | 28
000 —py = 2 CoMg% | Cowil | T
3 B CONGT | COWT0 | 289
i3 W CoMe | coWe | 78
o7 7 CONGD | COWE | 250
) i COMD | COWT | 7
Bi 2 COMT | GO | B
0 T oWz | Co | T
03 2B CoMG | cow |
OO Pages 2 oWt | cols | T
3 Py COMds | coWe | 253
03 7 o
o7 o CoMT | cow | 2
) T
Bl TiH
) H
5 TH
0| 1)1]0—0 =
3 B
3 g
o T
iy BH
i g
i T
03 3B
R R 3
3 BT
V3 T
o7 H
o] o Paeh TCONCONST CONS2) | 263,38
99 100 101|021 103{ 102 105 106 | 107 20| 223 | 74| 25| 226 | 27| 28| 28| 230 | PAD Mo (5EG)

Figure 15 DDRAM and Output Map (COM/SEG) 1/49 Duty
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Counn Address (Hex) COM Ouput Map
Page Addiess 0[1[2[3]a]5[6]7]8] W [s0[E [ 606l [&2]63[6d]E 1733 Duly PADNO.
D3[D2[D1]D0 6564|6362 )61 |60 [aF|5E[AD] Mx=1 |87 |s[5]4[3]2]1]0] LineAddess MY=0 MY=1 (Com)
00 0H COMO_ | COMBI 7
Dl OiH COMI_| cowan | 231
0 A coMz | cov® | %
03 0 COM3 | COMB | 232
0101010—F; FE oH cOME | coM | &
0 A COMG_| coM® | 23
06 06 coMs | cows |
07 OTH COMT | comt | 24
00 8 cOME | covs | @
o1 0 coMs | comm | 2%
0 0AH coMio_ | comzt %
D 0BH COMIT | COM20 | 2%
010101 T —s Paget OCH coMiZ | comig | e
05 0DH COMIZ | COMIB | 237
06 OEH COMiZ | coMi7 | @
07 OFH COMI5 | CoMis | 238
00 (i COMIE | CoMi5 | 89
o1 1A COMI7_| coMid | 239
0 12 COMIE | COMI3 | 8
03 19 COMIS | COM12 | 240
0011105 i1 T COMZ0 | COMTT ]
0 15 COMZI | COMID | 241
05 16 COMZ2_ | cOM %
07 17H COMZ3Z | COMB | 242
00 18 cOM | COWT %
i 19 COMB | coMe | 243
0 1AH COMZ%E | COMG #
03 1BH coM | coms | o
O Paged 1CH COM2E | CONB B
05 1 COMN | cOl | 245
05 TR COMBI | COMI 0
o7 1FH coMst_ | com | %6
00 M
Dl 21H
02 24
03 2
011101 0—p 2
0 7
06 26H
07 7TH
00 pin
01 2
0 2AH
03 28H
AR T 2CH
05 20H
06 7EH
07 A
00 3
i 31H
0 2
03 3
Oi T 0 —p 3
0 H
05 3
07 37
00 3
i 3
0 34H
03 38H
U 3CH
05 3DH
15 3
07 3H
T[o[o]0] D0 Pages ICON(COMST.COMS2) | 263,98
99 100|101 |102 103 104 105 | 108{ 107 22| 223(224| 225|226 | 227 |228| 228|230| PAD No. (526

Figure 16 DDRAM and Output Map (COM/SEG) 1/33 Duty
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Column Address (Hex) COM Qutput Map
Page Address o[1]2]a4]s]e[7]8] mx=0 [so[se]sr]enet][c2]ea]a4]es 1155 Duty PAD No.
D3[02]D1]00 B5 | 64 | 63| 62| 61| 60 | oF |56 (50| WMX=1 |87 161523 2] 1]0] LieAddess Mr=0 | My=1 | (COM)
00 00H COMO | COMS3 7
i OiH COMi | CoMs2 | 21
02 H coMZ | cowsi %
03 [ COM3 | CoMsl | 232
R A T IR A COM! | COMdS 5
05 O5H COMs | COMB | 23
D6 [ COMG | COMd7 )
07 TH COM7 | COMdB | o234
00 0N COMB | COMdS ]
D1 [ COMI | COMdd | 235
02 0AH COMID | Cowas )
03 0BH COMIT | cowdz | 2%
S R R Paget 0CH COMIZ | COMAl 91
05 00H COMIZ | cowdl | 27
D6 0EH COMi4 | COM3 %0
07 OFH COMIZ | cowas | 2
00 1H COMIE | coma7 B
Di 1H coMi7_| cowss | 28
02 1H COMIE | COM3 B
03 13H comis_ | cowsd | 240
L R T Hee 141 coMn | com3s 8
05 ToH comzt | comsz | 241
06 161 comzz | cowat 8
07 H CoMZs_ | cowsl | 242
00 181 CoM¢ | CoMZ B
] 191 CONZ5 | CoM2s | 243
02 21 COMZE | COMZ B
03 161 COMZ7 | COMZe 24
S RS R Page3 1CH COMZE | COMZS 3
05 1DH CONDI | CcoM2d | 248
06 =] COM3D | COMZ3 B2
07 1FH COM31 | coMZ | 246
00 20H COM3Z | cow2i Bl
D1 21H COM33 | comm | o7
02 2H COM3 | COM19 &0
03 2 COM35 | comie | 248
R T 2H COM3E | CoMT7 iF]
05 2:H COMYT | COM1E | 249
06 2 COM3E | COMTS T8
07 2T coM3s_ | comd | 250
00 28H COMAD | COMT3 i
i ZH oMl | cowiz | 5
02 240 comiZ | comti 7
03 il oM | comll | 2
SRS R T Pages 2 COMi | COMS 75
05 2D COMI5 | COMB 5
06 A COMEE_ | cOMT iz
07 oFH COM7 | COMB 254
00 3 COMEE_ | COMS i
i 31H COMS | coMd 255
02 3 COMSD_ | com3 72
03 33H COMS1 | COM2 56
YT Peges 3 CoMsZ_|_comi T
D5 35H COMS3 | COMO 257
i3 3H
07 TH
00 3H
O] 3
02 3
03 38
U i
05 il
D6 3
07 5
1{ofoo] m Pages ICON(COMS1,COMS2) | 263, 98
99 |100 101|102 103|104 | 105|108 | 107 222|223 224| 225|228 | 227| 228| 228 | 230 | D Mo, (5EG)

Figure 17 DDRAM and Output Map (COM/SEG) 1/55 Duty

7-4 Line Address Circuit

The Line Address Circuit incorporates a counter and a Line Address register which is changed only by the
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“Display Start Line Set” instruction. This circuit assigns DDRAM a Line Address corresponding to the first
display line (COMO). Therefore, by setting Line Address repeatedly, ST7567S can realize the screen scrolling
without changing the contents of DDRAM as shown in Fig. The last common is always the COMS (common
output for the icons). That means the icons will never scroll with the general display data.

[W hen the common output is normal |

Colamn Address (Hex)
Page Address o[1J2T3T4 I 5[elr7]e MX=0 |50 ] 5 | 5F |60 |61 [ a2 |63 [od]as When the common
53 [02]01]00 5 | 54 | 62 |62 | 61 | 80 | 5F |52 |50 ] Mm=1 E [ 76|54 [3z2]1]¢@ : WY=0
55 5 output is normal omD
b1 o1 oM
[5H 020 CoMZ
5E] GEC] CoM2
olere)e D4 Faged 04H comd
DS 08H COME
o8 o8H coMe
o7 o7H coM7
oo e Coms
o1 ] Come
H CAR comio
o3 0BH comii
oleje]t D4 Page1 ocH ?; CoM12
o5 ooH comiz
56 0EH [ comis
o7 oFH = CoM15
5] 10H (0] COM16
b1 TiH COMIT
[iH 120 comig
b3 T30 coMmig
gjope o4 Page2 4 CTOMZ0
OF 5 CoM21
D& 18H comz2
K 17H comz3
3] 18H = cOoM24
o1 18H ] COM25
Dz TAH z cOoM28
D2 18K = COoM27
ofe ! D4 Fage3 cH H > comzs
D5 oH = com2g
D& 1EH ] COMz20
o7 1FH o COM31
Do 200 g comaz
D1 21H = com33
oz 221 3 comaa
o3 23H @ comas
SE D4 Page4 24H 2 COM36
05 250 L coMaT
o6 260 = com3s
o7 2TH o com3a
[1] 28H %)) COMa0
D1 28H 131 CoMa1
bz 2AH =1 CoM42
03 28H CoM43
et o4 Fag=s 2cH COMaa
OF 20H COM45
D& ZEH COMA8
o7 Eaal COM4T
[3] 300 [EE]
b1 310 CoMAg
[iH] 32H COM50
D3 33H COM51
ojrpnye D4 Fag=a 34H coMs2
D5 35H COMS3
D8 36H COMS4
D7 37H COMSS
Do 38 COMS8
D1 3o COM5T
H ZAR U COMsS
) D comsa
ol ! D4 Page? 3cH COMG0
o5 3oH coms1
o6 3EH come2
o7 3FH comsz
AR 50 Fages CON (COM3)|
00 |100|101|102| 103|104 | 108|108 107 222|223 220|230 | PAD Mo. (SEG) | Regardless of the display start line address. Aways the
50 |51 52 |55 |54 55 |56 |57 (58 5125 [5124 5125 [5i%e ] T S B = R A

Figure 18 Start Line Function

7-5 Display Data Latch Circuit

The display data latch circuit latches temporarily display data of each segment output which will be output at
the next clock. The special functions such as reverse display, display OFF and display all points ON only
change the data in the latch and the content in the Display Data RAM is not changed.

7-6 Oscillation Circuit
The built-in oscillation circuit generates the system clock for the liquid crystal driving circuit. The oscillation
circuit is enabled after initializing ST7567S. The clock will not be output to reduce the power consumption.

7-7 Liquid Crystal Driver Power Circuit

The built-in power circuits generate the voltage levels which are necessary to drive the liquid crystal. It
consumes low power with the fewest external components. The built-in power system has voltage booster,
voltage regulator and voltage follower circuits. Before power ST7567S OFF, a Power OFF procedure is needed
(please refer to the OPERATION FLOW section).
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Regulator Circuit

The built-in high accuracy regulation circuit has 8 regulation ratios and each one has 64 EV-levels for voltage
adjustment. Without additional external component, the output voltage can be changed by instructions such as
“Regulation Ratio” and “Set EV”. The detailed setting method can be found in the INSTRUCTION
DESCRIPTION section.
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8. RESET CIRCUIT

Setting RSTB to “L” can initialize internal function. While RSTB is “L”, no instruction except read status can be
accepted. RSTB pin must connect to the reset pin of MPU and initialization by RSTB pin is essential before
operating. Please note the hardware reset is not same as the software reset. When RSTB becomes “L”, the
hardware reset procedure will start. When RESET instruction is executed, the software reset procedure will
start. The procedure is listed below:

Hardware Software
Reset Reset

Display OFF: D=0, all SEGs/COMs output at VSS \% X

Normal Display: INV=0, AP=0

SEG Normal Direction: MX=0

Clear Serial Counter and Shift Register (if using Serial Interface)

Bias Selection: BS=0

Booster Level BL=0

Exit Power Saving Mode

Power Control OFF: VB=0, VR=0, VF=0

Exit Read-modify-Write mode

Start Line S[5:0]=0

Column Address X[7:0]=0

Page Address Y[3:0]=0

COM Normal Direction: MY=0

VO Regulation Ratio RR[2:0]=(1,0,0)

EV[5:0]=(1,0,0,0,0,0)

Procedure

< <I<IK< K<< IK<IK< K< KKK <
I KK |I<|<K|<K<IXX|X|X[X| X[ X

After power-on, RAM data are undefined and the display status is “Display OFF". It's better to initialize whole
DDRAM (ex: fill all 00h or write the display pattern) before turning the Display ON. Besides, the power is not
stable at the time that the power is just turned ON. A hardware reset is needed to initialize those internal
registers after the power is stable.
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9 INSTRUCTION

9-1 INSTRUCTION TABLE

COMMAND BYTE
INSTRUCTION A0 | RW T8 05 M 0 0 o m DESCRIPTION
. D=1, display ON
(1) Display ON/OFF 0 0 1 0 1 0 1 1 1 D D:0,display OFF
(2) Set Startline 0 0 0 1 S5 4 83 S2 1 S0 Set display start line
(3) Set Page Address 0 0 1 0 1 1 Y3 Y2 Y1 Y0 Set Page address
0 0 0 0 0 1 X1 X6 X5 X4 Set colum address (MSB)
WSetComAddess =TT 0 [ x| e | X X0 |Setcolum address (LSB)
(5) Read Status 0 1 0 | MX D RST D3 ID2 D1 D0 Read IC Status( ID only for 12C)
(6) Write Data 1 0 D7 | D6 D5 D4 D3 D2 D1 D0 Write display data to RAM
(7) Read Data 1 1 D7 | D6 D5 D4 D3 D2 D1 D0 Read display data from RAM
Set scan direction of SEG
(8) SEG Direction 0 0 1 0 1 0 0 0 0 MX MX=1, reverse direction
MX=0, normal direction
(9) Iverse Display ol o 10| f 0 0 1 1 Ny [N erse disly
INV=0, normal display
, AP=1, set all pixel ON
(10) All Pixel ON 0 0 1 0 1 0 0 1 0 AP AP=0. noemal ity
. Select bias setting (default=0)
(11) Bias Select 0 0 1 0 1 0 0 0 1 BS 019, 1=17 at 165 iy
- Column address increment:
(12) Read-modify-Write 0 0 1 1 1 0 0 0 0 0 Read: 40, i +1
(13) END 0 0 1 1 1 0 1 1 1 0 Exit Read-modify-Write mode
(14) RESET 0 0 1 1 1 0 0 0 1 0 Software reset
Set output direction of COM
(15) COM Direction 0 0 1 1 0 0 My . . - MY=1, reverse direction
MY=0, normal direction
(16) Power Control 0 0 0 0 1 0 1 VB VR VF Control built-in power circuit ONJOFF
(17) Regulation Ratio 0 0 0 0 1 0 0 RR2 RR1 RR0 Select requlation resistor ratio
(18)SetEV 0 0 1 0 0 0 0 0 0 1 Double command!! Set
0 0 0 0 EV5 EV4 EV3 EV2 EV1 EVO0 electronic volume (EV) level
0 0 1 1 1 1 1 0 0 0 Double command!! Set
(19) Set Booster :itgozj(ter et
0 0 0 0 0 0 0 0 0 BL BL=1: By
(20) Power Save 0 0 Compound Command Display OFF+ All Pixel ON
(21)NOP 0 0 1 1 1 0 0 0 1 1 No operation
(22) Test 0 0 1 1 1 1 1 1 1 - Do NOT use Reserved for testing
U A I l l l 0 0 SPI read status command
(23) SPI Read Status 0 % 0 | MX D RST D3 ID2 D1 D0 SPI read data
0 A ] 1 1 1 ] | 0 1 SPI read DDRAM command
(24) SPI Read DDRAM | ¥ D7 | D6 D5 D4 D3 D2 D1 D0 SPIread DDRAM data

Note: Symbol “-” means this bit can be “H” or “L".
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9-2 INSTRUCTION DESCRIPTION
9-2-1 Display ON/OFF
The D flag selects the display mode.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 1 1 1 D
D=1: Normal Display Mode.
D=0: Display OFF. All SEGs/COMs output with VSS.

9-2-2 Set Start Line

This instruction sets the line address of the Display Data RAM to determine the initial display line. The display
data of the specified line address is displayed at the top row (COMO) of the LCD panel.

AOQ R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 S5 S4 S3 S2 S1 S0
S5 S4 S3 S2 S1 SO Line address
0 0 0 0 0 0 0
0 0 0 0 0 1 1
0 0 0 0 1 0 2
0 0 0 0 1 1 3
1 1 1 1 0 1 61
1 1 1 1 62
1 1 1 1 1 1 63

9-2-3 Set Page Address
Y [3:0] defines the Y address vector address of the display RAM.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 1 Y3 Y2 Y1 YO

Y3 Y2 Y1 YO Page Address Valid Bit

0 0 0 0 Page0 DO~ D7

0 0 0 1 Pagel DO~ D7

0 0 1 0 Page?2 DO~ D7

0 1 1 0 Page6 DO~ D7

0 1 1 1 Page? DO~ D7

1 0 0 0 Page8 (icon page) DO
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9-2-4 Set Column Address

The range of column address is 0...131. The parameter is separated into 2 instructions. The column address is
increased (+1) after each byte of display data access (read/write). This allows MPU accessing DDRAM content
continuously. This feature stops at the end of each page (Column Address “83h").

ST7567S

AO R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 1 X7 X6 X5 X4
AOQ R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 X3 X2 X1 X0
X7 X6 X5 X4 X3 X2 X1 X0 Column Address
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 1 1 3
1 0 0 0 0 0 0 1 129
1 0 0 0 0 0 1 0 120
1 0 0 0 0 0 1 1 131
9-2-5 Read Status
Read the internal status of ST7567S. The read function is not available in serial interface mode.
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 MX D RST 0 0 0 0
Flag Description
MX MX=0: Normal direction (SEG0->SEG131)
MX=1: Reverse direction (SEG131->SEGO0)
D D=0: Display ON
D=1: Display OFF
RST RST=1: During reset (hardware or software reset)
RST=0: Normal operation

9-2-6 Write Data

8-bit data of Display Data from the microprocessor can be written to the RAM location specified by the column
address and page address. The column address is increased by 1 automatically so that the microprocessor
can continuously write data to the addressed page. During auto-increment, the column address wraps to 0 after
the last column is written.

A |[RwWRwWR) D7 | b6 | bs | b4 | b3 | b2 | b1 | DO

1 0 Write Data

9-2-7 Read Data

8-bit data of Display Data from the RAM location specified by the column address and page address can be
read to the microprocessor. The read function is not available in serial interface mode.

A |[RwWRwWrR) D7 | Dp6 | D5 | b4 | b3 | D2 | D1 DO
1 1 Read Data
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9-2-8 SEG Direction
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 0 0 0 MX
Flag Description
MX MX=0: Normal direction (SEG0->SEG131)
MX=1: Reverse direction (SEG131->SEGO0)

9-2-9 Inverse Display
This instruction changes the selected and non-selected voltage of SEG. The display will be inversed (White ->
Black, Black -> White) while the display data in the Display Data RAM is never changed.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 0 1 1 INV
Flag Description
INV INV=0: Normal display
INV =1: Inverse display
9-2-10 All Pixel ON
This instruction will let all segments output the selected voltage and make all pixels turned ON.
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 0 1 0 AP
Flag Description
AP AP =0: Normal display
AP =1: All pixels ON
9-2-11 Bias Select
Select LCD bias ratio of the voltage required for driving the LCD.
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 0 0 1 BS
Bias
buty BS=0 BS=1
1/65 1/9 1/7
1/49 1/8 1/6
1/33 1/6 1/5
1/55 1/8 1/6
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9-2-12 Read-modify-Write
This command is used paired with the “END” instruction. Once this command has been input, the display data
read operation will not change the column address, but only the display data write operation will increase the
column address (X[7:0]+1). This mode is maintained until the END command is input. This function makes it
possible to reduce the load on the MPU when there are repeating data changes in a specified display region,
such as a blanking cursor.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 1 0 0 0 0 0
= In Read-modify-Write mode, other instructions aside from display data read/write commands can also

be used.

(_ Read-Modify-Write )

| Page Address Set |

v

| Column Address Set |

(_ Read-Modify-Write Cycle )«

| Dummy Read |

v

| Data Read |

¢ No

| Modify Data |

v

| Data Write (at same Address) |

9-2-13 END
When the END command is input, the Read-modify-Write mode is released and the column address returns to
the address it was when the Read-modify-Write instruction was entered.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 1 1 0 1 1 1 0

Return to original address

Address increased by Data Write

y e e e .
i, XN (e X2 ) X o YR (N X
Read-Modify-Write Start
Exit Read-Modify-Write

9-2-14 RESET

This instruction resets Start Line (S[5:0]), Column Address (X[7:0]), Page Address (Y[3:0]) and COM Direction
(MY) to their default setting. Please note this instruction is not complete same as hardware reset (RSTB=L) and
cannot initialize the built-in power circuit which is initialized by the RSTB pin. The detailed information is in
“Section 8 Reset Circuit”.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 1 1 0 0 0 1 0
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9-2-15 COM Direction
This instruction controls the common output status which changes the vertical display direction. The detailed
information can be found in Fig.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 0 0 MY - - -
Flag Description
MY MY=0: Normal direction (COMO->COM®63)
MY=1: Reverse direction (COM63->COMO0)

9-2-16 Power Control
This instruction controls the built-in power circuits. Typically, these 3 flags are turned ON at the same time.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 1 VB VR VF
Flag Description
VB VB=0: Built-in Booster OFF
VB=1: Built-in Booster ON
VR VR=0: Built-in Regulator OFF
VR=1: Built-in Regulator ON
VE VF=0: Built-in Follower OFF
VF=1: Built-in Follower ON

9-2-17 Regulation Ratio
This instruction controls the regulation ratio of the built-in regulator.

A0

R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0

0 0 0 1 0 0 RR2 RR1 RRO

RR2

RR1 | RRO | Regulation Ratio (RR)

3.0

3.5

4.0

4.5

5.0

55

6.0

[l al N ol (el e Rel o]

|k [OO|Fk |k |O |0
= |O[Fk |0k |O | |O

6.5

The operation voltage (VO) calculation formula is shown below: (RR comes from Regulation Ratio, EV comes
from EV[5:0])

SYMBOL |REGISTER VALUE
RR RRz0] | 35445555 6and
6.5
EV EV[5:0] 0-63
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9-2-18 Set EV

This is double byte instruction. The first byte set ST7567S into EV adjust mode and the following instruction will

change the EV setting. That means these 2 bytes must be used together. They control the electronic volume to
adjust a suitable VO voltage for the LCD.

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 0 0 0 0 1
0 0 0 0 EV5 EV4 EV3 EV2 EV1 EVO

( Electronic Volume Set )

Set EV (byte-1)
(0x81)

v

Set EV (byte-2)
(depends on requirement)

Set Complete?
( Done )

The maximum voltage that can be generated is dependent on the VDD2 voltage and the loading of LCD
module. There are 8 VO voltage curve can be selected. It is recommended the EV should be close to the center

(1FH) for easy contrast adjustment. Please refer to the “Selection of Application Voltage” section for detailed
information.

Ver 1.0 37167 2013/10/17
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9-2-19 Power Save(Compound Instruction)

This is compound instruction. The 1% instruction is Display OFF (D=0) and the 2" instruction is All Pixel ON
(AP=1). The Power Save mode starts the following procedure: (the display data and register settings are still

kept except D-Flag and AP-Flag)
1. Stops internal oscillation circuit;
2. Stops the built-in power circuits;

3. Stops the LCD driving circuits and keeps the common and segment outputs at VSS.

( Normal Mode

) C

Power Save Mode

)

| Display OFF (AEH)

| | Cancel All Pixel ON (A4H) |

| All Pixel ON (A5H)

Display ON (AFH)

v

( Power Save Mode

) C

Normal Mode

)

Enter Power Save Mode

Exit Power Save Mode

After exiting Power Save mode, the settings will return to be as they were before.

9-2-20 Set Booster

This is double byte instruction. The first byte set ST7567S into booster configuration mode and the following
instruction will change the booster setting. That means these 2 bytes must be used together. They control the
built-in booster circuit to provide the power source of the built-in regulator. ST7567S booster is built-in booster
capacitors. The only external component is a keep capacitor between VO and XVO0. Booster level can be

changed with instruction only without changing hardware connection.
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 1 1 1 0 0 0
0 0 0 0 0 0 0 0 0 BL
( Booster Ratio Set )
Set Booster (byte-1)
(F8H)
BL Boost Level Set Booster (byte-2)
0 X4 (depends on requirement)
1 X5
9-2-21 NOP
“No Operation” instruction. ST7567S will do nothing when receiving this instruction.
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 1 0 0 0 1 1
9-2-22 SPI Read Status
Indicate the status used by 4-line SPI
AO R/W D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 1 1 1 1 0 0
0 1 0 MX RST ID3 ID2 ID1 IDO
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9-2-23 SPI Read DDRAM

8-bit data of Display Data from the RAM location specified by the column address and page address can be
read to the microprocessor.

A0 R/W D7 D6 D5 D4 D3 D2 D1 DO
1 1 1 1 1 1 0 1
1 1 D7 D6 D5 D4 D3 D2 D1 DO

Ver 1.0 39/67 2013/10/17



10. OPERATION FLOW

This section introduces some reference operation flows.
10-1Power ON Sequence

Operation Sequence

ST7567S

Case 1: RSTB=L while Power ON Case 2: RSTB=H while Power ON
VDD1 * 50%) . ano
VDDV|DD1 " 50% -y VDD1*90% VDD Ly VDD1790%
(voD1) (VDD1)
) EE— IV h tonve
VDD2 * 90%
VDDA VDD2 * 50% VDDA VDD2 * 50%
(VDD2,VDD3) (vDD2,vDD3)
¢tON-RST*tRW t
RSTB =30ms VIL RSTB R VL
¢tON-RST
=30ms

Power ON Operation Flow

| Power ON |
v
Wait power stable, t>1ms
(depends on system power)

Keep RSTB=L ... "1
Wait reset start, t=5us
Set RSTB=H...*1
Wait reset finished, t=5us

Reference C Code
v

Default State......*2

Arrange to execute all these
procedures from releasing the
reset state to setting the Powerl|
Control within 5ms. In case of
other models, execute these|
procedures from turing ON the
power to setting the Power|
Control in 5 ms. ...... *3

Function Set (By user)
Bias Select
SEG Direction
COM Direction
Regulation Ratio
Set EV

Power Control

v
[ Initialize DDRAM(Page0-8) |
v

| Display ON

[ Normal Operating

S

WirteCommand(0xA2);
WirteCommand(0xAD);
WirteCommand(0xCO0),
WirteCommand(0x24),
WirteCommand(0x81),
WirteCommand(0x20);

WriteDisplayData();

WriteCommand(OxAE),

liSelect 1/9 Bias

liSelect SEG Mormal Direction
lISelect COM Normal Direction
/iSelect Regulation Ratio=5.0
/ISet EV command

liSet EV=32

/nitialize DDRAM

/IDisplay ON

Note: The detailed description can be found in the respective sections listed below.

1. Please refer to the timing specification of tgy and tr.

2. Refer to Section 8 Reset Circuit.

3. The 5ms requirement depends on the characteristics of LCD panel and the external component of the
power circuit. It is recommended to check with the real products with external component.

4. The detailed instruction functionality is described in Section 9-2 INSTRUCTION INTRODUCTION;

5. Power stable is defined as the time that the later power (VDDI or VDDA) reaches 90% of its rated voltage.

Ver 1.0

40/67

2013/10/17



Sironi

ST7567S

Timing Requirement:

Item Symbol Requirement Note
® Applying VDDI and VDDA in any order will not damage
VDDA power delay ton-v2 0 < ton-v2 Ié)p ying 4 g
® If RSTB is Low, High or unstable during power ON, a
successful hardware reset by RSTB is required after
VDDl is stable.
RSTB input time ton-RST No Limitation |®@ RSTB=L can be input at any time after power is stable.

trw & tr Should match the timing specification of RSTB.
® To prevent abnormal display, the recommended timing
is: 0 <tonrst <30 ms.

® The requirement listed here is to prevent abnormal display on LCD module.

Ver 1.0
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10-2 Display Data

Extern unsigned char piccture[8][132]; /lpicture must be set
Write Display Data \/oid WriteDisplayData(void)
(After jnitialized) {
Int page,column; [//Picture data;
Function setup by command Int pageAddr=0xB0; /[Set page=page0
(user setting)

Display Start Line Set WriteCommand(0x40); /[Set start line address=0x00;

Page Address Set
Column Address Set For(page=0; page<8; page++) /lsend picture data

/ffrom page O to page 7
Data setup'by Data Write WriteCommand(pageAddr); /ISet page
Display Data Write WriteCommand(0x10}); //Set MSB Column address
' WriteCommand(0x00); //Set LSB Column address

For(column=0; column<132 ; column++)  //send picture data
/ffrom columnO to column132

WriteData(picture[page][column]); /hwrite picture data
Function setup by command
(user setting) PageAddr++; //Set page =next page
Display ON/OFF }
}
| End of Write Display Data | WriteCommand(AE); /[Display ON(AE)
/[Display OFF(AF)
Delayms(200); /[Delay 200ms

Notes: Reference items
1. The detailed instruction functionality is described in Section 9-2 INSTRUCTION DESCRIPTION;
2. It is recommended to write display data (initialize DDRAM) before Display ON.

10-3 Refresh
It is recommended to use the refresh sequence regularly in a specified interval.

| RefreshFlow Reference C code

[ Refresh Flow |

| Use Reset command or NOP command | WriteCommand{0xE2);

[ setall commands to the ready state | WriteCommand(0xA2); //Select 1/9 Bias
WriteCommand(0xAD); //Select SEG Normal Direction
WriteCommand(0xC0), //Select COM Normal Direction
WriteCommand(0x24), //Select Regulation ratio=5.0
WriteCommand(0x81), //Set EV command
WrnteCommand(0x20), /SetEV=32

v
Refresh DRAM WriteDisplayData () ; /IWnteDisplayData
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10-4 Power-Save Flow and Sequence

[ Power Save Mode |

[ Cancel i\u Pixel ON | WriteCommand(0xA4);
[ Disglay ON ] WriteCommand(0xAF);
[ Norrr{'al Mode | Delayms(200);

| Normal Mode |

| Displeliy OFF | WriteCommand(0xAE);
| All Pitel ON | WriteCommand(0xA3);
| Power S‘:ewe Mode | Delayms(350);
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INTERNAL SEQUENCE of EXIT POWER SAVE MODE

After receiving “PD=0", the internal circuits (Power) will starts the following procedure.

AO_\

—

Data { A4H AFH

we O\

H

Max: 100ms etBON#

Booster /

Max: 100ms «tRON»

Regulator /
Max: 100ms «tFON»

Follower /

COM/SEG ===

Temporary
DRSS =

Note:
1. The power stable time is determined by LCD panel loading.

"~ Force to VSS by IC (typ: 200ms)

e

Ver 1.0 44167
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10-5 Power OFF Flow and Sequence
In power save mode, LCD outputs are fixed to VSS and all analog outputs are discharged. The power can be

turned OFF after ST7567S is in the power save mode. The power save mode can be triggered by the following
two methods.

Referential Power OFF Flow Operation Sequence

CASE 1: Use Power Save Instruction
_\ /—\ Power Sequence

AO
( NormeiMode ) Data < AEH >_< ASH »———n—
/IWR

| Display OFF (AEH) |

| All Pixel ON (A5H) | \ \ \

- y VDDA \ . A Tumoff vDD2 after
| Wa|ti50ms | (VDD2,vDD3) > -« trrar discharge complete
| TumvDD1-vDD3 OFF |

7 VDD1,
( Power OFF ) RSTB
Power OFF Flow Vo < loorr D€l P
If VDD1/VDD2<1V,
Instruction Flow internal status can
L . . NOT be guaranteed
After the built-in power circuits are VG :
OFF and completely discharged, \\l,swé
the power (VDDI, VDDA) can be ]
XVO0 VDD1/VDD2 is gone,
removed. A the outputs can NOT
( be guaranteed
COM! < b Vss p e.
SEG

CASE 2: Use Hardware Reset Function

( Normal Mode )

¢ Power Sequence
| setRsTB=L (wait>t.,) | RSTB tow

¢ to >

| Ll | VDDA ‘ h -Tum Off VDD2 after
¢ (VDD2,VDD3) o\l toran i

| Wait 250ms |
¢ VDDI
| TumvDD1-vDD3 OFF | (vepy ]
¢ VO € toorr P tysor P ‘
( Power OFF ) If VDD1/VDD2<1V,
internal status can
NOT be guaranteed
Power OFF Flow
OWel STE POW VG
Vas
Instruction Flow X
After the built-in power circuits are XV0 —— | e o ot ot
. { be guaranteed
OFF and completely discharged, COoMm, T ———
the power (VDDI, VDDA) can be SEG
removed.
Note:

1. trore: Internal Power discharge time. => 250ms (max).
2. ty2orr: Period between VDDI and VDDA OFF time. => 0 ms (min).
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3. It is NOT recommended to turn VDDI OFF before VDDA. Without VDDI, the internal status cannot be
guaranteed and internal discharge-process maybe stopped. The un-discharged power maybe flows into
COMI/SEG output(s) and the liquid crystal in panel maybe polarized.

4. 1C will NOT be damaged if either VDDI or VDDA is OFF while another is ON.

5. When turning VDDA OFF, the falling time should follow the specification: 20ms < tpg, < 0.2sec

Ver 1.0 46/67 2013/10/17
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11. LIMITING VALUES

ST7567S

In accordance with the Absolute Maximum Rating System; please refer to notes 1 and 2.

Parameter Symbol Conditions Unit
Digital Power Supply Voltage VDD1 -0.3~4.0 \%
Analog Power supply voltage vDD2, VDD3 -0.3~4.0 Y
Input Voltage Vi -0.3 ~VDD1+0.3 V
Operating temperature TOPR -30 to +85 C
Storage temperature TSTR -55to +125 C
LCD power supply voltage VO-XV0 4~13 \%
Notes

1. Stresses exceed the Absolute Limiting Values listed above may cause permanent damage to IC. These
values are stresses only. IC should be operated under DC/AC Characteristics condition for normal
operation. If this condition is not met, IC operation may be error and the reliability may be deteriorated.

2. Interface input voltage range can not exceed the maximum limitation of digital power supply voltage.
VIN £ 3.6V

Ver 1.0 47/67 2013/10/17



Sironi

ST7567S

12. HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be totally safe,
it is desirable to take normal precautions appropriate to handling MOS devices.

13. DC CHARACTERISTICS

VSS=0V; Temp:-30°C to +85 C; unless otherwise specified.

Ratin Applicable
Item Symbol Condition - £ Unit PP )
Min. Typ. Max. Pin
Operating Voltage (1) VDD1 1.7 — 3.6 \% VDD1
Operating Voltage (2) VDD2 2.4 — 3.6 \% VDD2
Operating Voltage (3) VDD3 2.4 — 3.6 V VDD3
Input High-level 0.7 x MPU
Vinc — VDD1 \Y,
Voltage VDD1 Interface
Input Low-level 0.3x MPU
Vie VSS1 — \%
Voltage vDD1 Interface
Output High-level 0.8 x
Vone lout=1mA, VDD1=1.8V — VDD1 \Y, D[7:0]
Voltage VDD1
Output Low-level 0.2x
VOLC |OUT='1mA, vDD1=1.8V VSS1 — V D[?O]
Voltage vDD1
MPU
Input Leakage Current I -1.0 — 1.0 A
Interface
Output Leakage MPU
lo -3.0 — 3.0 MA
Current Interface
Liquid Crystal Driver o Vop=8.5V, — 0.6 0.8 KQ COMx
. RON Ta=25C .
ON Resistance Bias=1/9 — 1.3 15 KQ SEGx
Duty=1/65, Vop=8.5V
Frame Frequency FR 70 75 80 Hz
Ta=25T
LCD Power Supply
VLCD Ta=25TC 4 — 12 \ V0O-XVO
Voltage
Ver 1.0 48/67 2013/10/17




Current consumption: During Display, with internal power system, current consumed by whole IC (bare die).
. Rating ;
Test Pattern Symbol Condition - Unit Note
Min. Typ. Max.
VDD1=VDD2=VDD3=3.0V,
Display Pattern: Booster X5
i ISS , — 150 300 MA
SNOW (Static) Vop = 8.5V, Bias=1/9
Ta=25C
VDD1=VDD2=VDD3=3.0V,
. Booster X5
Display OFF ISS _ — 95 190 UA
Vop = 8.5V, Bias=1/9
Ta=25C
VDD1=VDD2=VDD3=3.0V,
Power Down ISS . — 3 — MA
Ta=25C
Note:

® The Current Consumption is DC characteristics

Ver 1.0
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14. TIMING CHARACTERISTICS

14-1 System Bus Timing for 6800 Series MPU

A0
R/W

s> «t
CSB
< tCYCé‘
E P tEWHW > tEWLW >
¢, 79} Lewnr t tewr
tDSé‘ < tDHb‘
D[7:0]
(Write)
t tOHb‘
D[70] ACC6
(Read)
(VDD1 = 3.3V, Ta=25C)
Iltem Signal Symbol Condition i Max. Unit
Address setup time AQ tAW6 —
Address hold time tAH6 —
System cycle time tCYC6 —
Enable L pulse width (WRITE) tEWLW —
Enable H pulse width (WRITE) E tEWHW —
Enable L pulse width (READ) tEWLR — ns
Enable H pulse width (READ) tEWHR —
Write data setup time tDS6 —
Write data hold time D[7:0] tDH6 —
Read data access time tACC6 CL=16 pF 70
Read data output disable time tOH6 CL=16 pF 50
=2.8V,Ta=250C)
Iltem Signal Symbol Condition Max. Unit
Address setup time AQ tAW6 —
Address hold time tAH6 —
System cycle time tCYC6 —
Enable L pulse width (WRITE) tEWLW —
Enable H pulse width (WRITE) E tEWHW —
Enable L pulse width (READ) tEWLR — ns
Enable H pulse width (READ) tEWHR —
Write data setup time tDS6 —
Write data hold time D[7:0] tDH6 —
Read data access time tACC6 CL=16 pF 140
Read data output disable time tOH6 CL=16 pF 100
Ver 1.0 50/67 2013/10/17
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(VDD1 = 1.8V, Ta =25C)
Item Signal Symbol Condition Min. Max. Unit
Address setup time AO tAW6 0 —
Address hold time tAH6 0 —
System cycle time tCYC6 640 —
Enable L pulse width (WRITE) tEWLW 360 —
Enable H pulse width (WRITE) E tEWHW 280 —
Enable L pulse width (READ) tEWLR 360 — ns
Enable H pulse width (READ) tEWHR 280 —
Write data setup time tDS6 80 —
Write data hold time D[7:0] tDH6 20 —
Read data access time tACC6 CL=16 pF — 240
Read data output disable time tOH6 CL =16 pF 10 200

*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is
extremely fast, (tr +tf) = (tCYC6 - tEWLW - tEWHW) for (tr +tf) = (tICYC6 - tEWLR - tEWHR)

are specified.

*2 All timing is specified using 20% and 80% of VDDL1 as the reference.

*3 tEWLW and tEWLR are specified as the overlap between CSB being “L” and E.

Ver 1.0
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14-2 System Bus Timing for 8080 Series MPU

A0 >{7 Laws D tAH84}<
CSB
< tCYCB >
/WR P Loow AL Eocnw R
/RD t -\ tecir - t, tocnr ]
tDSB_> < tDHE
D[7:0]
(Write)
t tOHB
D[70] ACC8
(Read)
(VDD1 = 3.3V, Ta=25C)
Iltem Signal Symbol Condition Min. Max. Unit
Address setup time AQ tAWS8 0 —
Address hold time tAH8 10 —
System cycle time tCYC8 240 —
/WR L pulse width (WRITE) WR tCCLW 80 —
/WR H pulse width (WRITE) tCCHW 80 —
/RD L pulse width (READ) RD tCCLR 140 — ns
/RD H pulse width (READ) tCCHR 80 —
WRITE Data setup time tDS8 40 —
WRITE Data hold time D[7:0] tDH8 20 —
READ access time tACC8 CL=16 pF — 70
READ Output disable time tOH8 CL=16 pF 5 50
(VDD1 =2.8V, Ta=25C)
Iltem Signal Symbol Condition Min. Max. Unit
Address setup time AQ tAWS8 0 —
Address hold time tAH8 0 —
System cycle time tCYC8 400 —
/WR L pulse width (WRITE) WR tCCLW 220 —
/WR H pulse width (WRITE) tCCHW 180 —
/RD L pulse width (READ) RD tCCLR 220 — ns
/RD H pulse width (READ) tCCHR 180 —
WRITE Data setup time tDS8 40 —
WRITE Data hold time D[7:0] tDH8 20 —
READ access time tACC8 CL=16 pF — 140
READ Output disable time tOH8 CL=16 pF 10 100
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(VDD1=1.8V, Ta=25C)

Iltem Signal Symbol Condition Min. Max. Unit

Address setup time A0 tAWS8 0 —

Address hold time tAH8 0 —

System cycle time tCYC8 640 —

/WR L pulse width (WRITE) WR tCCLW 360 —

/WR H pulse width (WRITE) tCCHW 280 —

/RD L pulse width (READ) RD tCCLR 360 — ns

/RD H pulse width (READ) tCCHR 280

WRITE Data setup time tDS8 80 —

WRITE Data hold time D[7:0] tDH8 20 —

READ access time tACC8 CL =16 pF — 240

READ Output disable time tOH8 CL=16 pF 10 200

*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is
extremely fast, (tr +tf) < (tCYC8 - tCCLW - tCCHW)for (tr +tf) = (tCYC8 - tCCLR - tCCHR)

are specified.

*2 All timing is specified using 20% and 80% of VDD1 as the reference.
*3 tCCLW and tCCLR are specified as the overlap between CSB being “L” and WR and RD being at the “L”

level.
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14-3 System Bus Timing for 4-Line Serial Interface

CSB \%tm» «tm%
7/ t. - et
SAS SAH
A0 3}7
< topy
—> t

scyc
SC L SLW

SHW
tf T B tr

> [€ L,

//
SDA >< First bit >< . >< Last bit ><
/

(VDD1 = 3.3V, Ta =25C)

Item Signal Symbol Condition Min. Max. Unit
Serial clock period tSCYC 50 —
SCLK “H” pulse width SCLK tSHW 25 —
SCLK “L” pulse width tSLW 25 —
Address setup time AO tSAS 20 —
Address hold time tSAH 10 — ns
Data setup time tSDS 20 —
Data hold time SDA tSDH 10 —
CSB-SCLK time CSB tCSS 20 —
CSB-SCLK time tCSH 40 —

(VDD1 = 2.8V, Ta =25C)

Item Signal Symbol Condition Min. Max. Unit
Serial clock period tSCYC 100 —
SCLK “H” pulse width SCLK tSHW 50 —
SCLK “L” pulse width tSLW 50 —
Address setup time AO tSAS 30 —
Address hold time tSAH 20. — ns
Data setup time tSDS 30 —
Data hold time SDA tSDH 20 —
CSB-SCLK time CSB tCSS 30 —
CSB-SCLK time tCSH 60 —
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(VDD1=1.8V, Ta=25C)

Iltem Signal Symbol Condition Min. Max. Unit
Serial clock period tSCYC 200 —
SCLK “H” pulse width SCLK tSHW 80 —
SCLK “L” pulse width tSLW 80 —
Address setup time A0 tSAS 60 —
Address hold time tSAH 30 — ns
Data setup time tSDS 60 —

- SDA

Data hold time tSDH 30 —
CSB-SCLK time cSB tCSS 40 —
CSB-SCLK time tCSH 100 —
*1 The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
*2 All timing is specified using 20% and 80% of VDD1 as the standard.
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14-4 SERIAL INTERFACE (12C Interface)

Yppar T 7 Lsupar
/ \ N4 /
SDA/ \ X
\ /N
€ oy € s P € o™ (€ e ™
\ /T
SCL \
¢, ¢
€ lsysta™ tsysto
\

SDA \; I

(VDD1 = 2.8V, Ta =25 C)

Item Signal Symbol Condition Min. | Max. |Unit
SCL clock frequency fSCL - 400 | kHZz
SCL clock low period SCL tLOW 160 -
SCL clock high period tHIGH 60 -
Data set-up time SDA tSU;Data 80 -
Data hold time tHD;Data 40 -
Setup time for a repeated START condition tSU;STA 90 - ns
Start condition hold time SDA tHD;STA 220 -
Setup time for STOP condition tSU;STO 110 -
Bus free time between a STOP and START tBUF 150 -
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14-5 SERIAL INTERFACE (3Line-SPI Interface)

ICS ‘\ et
:_I‘CSS_> , <_tCSH_7/<- tCSW*\
" lseyew tscycr ™ /
SCK  \ ﬂ <
r tf —
s / \ 7f
DA ><< tsps™ <_tSDH_>>< >< ><

(Write) \ Firstbit // Last bit

SDA et o .
L Orie

(VDD1=2.8V Ta=25%)
Item Signal Symbol Condition Min. Max. Unit

Serial clock period (Write) tSCYCW 250 —
SCK “H” pulse width SCK tSHW 100 —
SCK “L" pulse width tSLW 100 —
Data setup time tSDS 100 — ns
Data hold time SbA tSDH 100 —
Chip select setup time tCSS 150 —
Chip select hold time ICS tCSH 150 —
Chip select wait time tCSW 20 —

*1 The rise and fall time (tr, tf) of the input signal are specified at 15 ns or less.
*2 All timings take 20% and 80% of VDD as standard.
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14-6 Hardware Reset Timing

RSTB #

A 4

RW

A

Internal . -
During Reset ... Reset Finished
Status
(VDD1 = 3.3V, Ta=25C)
Iltem Symbol Condition Min. Max. Unit
Reset time tR — 1.0 Us
Reset “L” pulse width tRW 1.0 —
(VDD1 =2.8V, Ta=25C)
Iltem Symbol Condition Min. Max. Unit
Reset time tR — 2.0 Us
Reset “L” pulse width tRW 2.0 —
(VDD1 = 1.8V, Ta =25C)
Item Symbol Condition Min. Max. Unit
Reset time tR — 3.0 Us
Reset “L” pulse width tRW 3.0 —
Ver 1.0 58/67 2013/10/17



Sironi

ST7567S

15 APPLICATION NOTE
15-1 ITO Layout Reference

The reference ITO layout is shown below:

< X X
’DDDD ( DD}'DD‘ DD(DD@
J L‘ Separate “J
- by ITO »
FPC FPC
PIN PIN
-« FPC ~—
J/ \ J
S S § 5§55 5 < < < << < < £ < < < <
o O lw) O O O
58 g 888 S8888 8 288 & 8 &
( ) \ ~
OO DDDHE 'DDDDD”T 'DD[E”D 00O
H H\ Separate ‘J”H
by ITO =
Frc ||| FPC FPC FPC
PIN PIN PIN PIN
- e
N J \
Dual VDD: VDDI and Single VDD: VDDI and
VDDA separately VDDA together
The equivalent circuit is shown below:
Dual VDD Single VDD
Vo, XVO VSS
(VDDI & VDDA separately) | (VDDI & VDDA together)
ICSide | ITO | FPC ! Board | ICSide | ITO | FPC | Board | ICSide .| ITO | FPC | Board | ICSide | ITO | FPC | Board
Voo - : : vss3| | ; ; voD1 [ W) vop1| [ ; :
H R1T | R3 !
i i Pl

Vol

T

Vs§s2

Vss1

VDD2

VDD3

VDD2

VDD3

Ideal Layout:
=> R3=0 Ohm. R1=R2.

Acceptable Layout:
=> R3#0. R1=2R2>R3.

Not Acceptable:
=>R3 2= (R1 or R2).

Ideal Layout:
=> R3=0 Ohm. R1=R2.

Acceptable Layout:
=> R3#0. R1=2R2>R3.

Not Acceptable:
=>R3 = (R1 or R2).

Ideal Layout:

=> R3=0 & R4=0 Ohm.
R1=R2.

Acceptable Layout:

=> R3#0 & R4#0.
R12R2>R3>R4.

Not Acceptable:
=>R3 & R4 2 (R1 or R2).

Ideal Layout:
=> R3=0 Ohm. R1=R2.

Acceptable Layout:
=> R3#0. R1=2R2>R3.

Not Acceptable:
=>R3 = (R1 or R2).
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15-2 LCM Design Reference
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Sitronix ST7567S

15-3 Layout Design Reference (65 Duty, 4line-SPI)
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15-4 Application Circuit (4Line-SPI Interface)
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Duty:1/65
Bias: 1/9

Interface: 4SPI
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Sitronix ST7567S

15-5 Application Circuit (12C-Interface)

COM16
COM62

Interface: 12C

ssss o7 ITO Side | FPC Side:  System
‘ i Duty:1/65

[1|vop3 i ; Bias: 1/9
COMO [==97 [[1]vDD2
COMS [———98 [1|vDD1
SEGO % 35;{
SEL1
si2
PSB
cse —@
TSEL
VDDH
VssL
T10
T5
T4
T3
T2
T
T9
T8
T7
T6
VGO
VG
VG
VG
Reserve
Reserve
XVO0
XVO0
XV0
XV0O
XV0O
V0O
V0O
vol
vol
vol
VsSs2
VsS2
VsS2
VsSs3
VsS1
VsS1
VDD3
VDD2
VDD2
VDD2
VDD1
VDD1
D7 D3
D6 D2
D5
D4 D0
o i SDA
D1 ! !
Do i SCL |
VDDH
ERD
RWR
A0
RSTB RST
CsB
iEk]

il

L]

43

mu

40
39
38
37

33

SEG65 32

SEG66

)
o

Gold Bump Face Up

o o o e o o o e o o o o o

28

vss

VDD

a7

SEG131 550
COMT|—= 231

Al

coMmi7|=—"=239 ITO Side FPC Side System

COM19
COoMs

Ver 1.0 63/67 2013/10/17



Sitronix ST7567S

15-6 Application Circuit (8080-Interface)
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15-7 Application Circuit (6800-Interface)
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15-8 Application Circuit (3Line-SPI Interface)
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16. Reversion History
Version Date Description
0.0 2013/03/08 |First Release.
0.1 2013/08/07 |Modify ITO layout.
0.2 2013/10/17 |Modify Test Pin.
1.0 2013/10/29 |Formal Version.
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