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11x12 and 6x12 Text and GRAPHICS LIQUID CRYSTAL  
DISPLAY CONTROLLER/DRIVER 
 
1. GENERAL DESCRIPTION 

The SPLC701B, a fresh designed LCD controller with advanced 

CMOS technology from SUNPLUS, is able to display one to four 

lines of 10 kanji-font characters with 11 x 12 dots full-size format.  

A 5 x 12 dot half-size alphanumeric characters can also be 

displayed.  It also has the capability to show 120 x 52 dots 

graphical LCD, 160 mono-blinking icons, and 40 gray-scale icons.  

With modern technology, the SPLC701B contain nine primary 

functions in a single compact chip. 

 

1). Five types of MPU interface, 80/68 8-bit/4-bit and clock 

synchronous serial interface. 

2). Key-scan support. 

3). Varieties of dot-matrix LCD. 

4). Three RAMs: one for character code, one for icon, and the 

other for graphics or user font. 

5). Two ROMs: one for kanji-font, the other for alphanumeric 

characters. 

6). 120-segment / 54-common driver. 

7). 1X-4X booster. 

8). Voltage follower & bias circuits. 

9). Built-in RC-oscillator. 

 

 

2. BLOCK DIAGRAM 
SPLC701 Block Diagram
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3. FEATURES 

 Driver Output Circuits 

– Common outputs: 52 common + 2 common for icon 

– Segment outputs: 120 segment 

 Internal Memory 

– Full-size Character Generator ROM  

(FCGROM):1,072,896 bits (8,128 characters x 11 x 12 

dots) 

– Half-size Character Generator ROM 

(HCGROM): 15,360 bits (256 characters x 5 x 12 dots) 

– Character Generator RAM (CGRAM): 

6,240 bits (40 characters x 12 x 13 dots) 

– Display Data RAM (DDRAM): 640 bits 

(80 half-size characters or 40 full-size characters) 

– Segment/Icon RAM (SGRAM/ICONRAM): 

480 bits (160 mono-blinking icon + 40 gray- scale icon) 

 MPU Interface 

– 8-bit parallel interface mode: 68-series and 80-series 

– -bit parallel interface mode: 68-series and 80-series 

– Serial interface mode: 3-pin clock synchronous serial      

interface 

 Function Set 

– Font attribute 

– Character/line cursor 

– Full screen reversal 

– Combined display (super-imposed display) of kanji      

characters and bitmap graphics 

– Partial display  

– Vertical scroll (dot unit) 

– COM / SEG bi-directions (4-type LCD application available) 

– H/W reset (RESETB) 

 I/O Peripheral Support 

– Up to 4*8(32key) key matrix (only serial interface) 

– Three general output ports 

– One interrupt source 

 Build-In Analog Circuit 

– Internal RC OSC circuit or external clock 

– Electronic-volume for contrast control (32 steps) 

– Voltage converter (1 to 4 times) 

– Voltage follower & bias circuit 

 Operating Voltage Range 

– Power voltage (VCC): 2.0V - 3.6V 

– LCD driving voltage (VLCD = V1 - VSS): 4.5V - 12V (max.) 

 

 Low-Power Operating 

– Single, double, triple, or quadruple booster for LCD voltage  

– Amplifier for low-power LCD driving supply and 

bleeder-resistors incorporated 

– Power saving functions: standby and sleep modes 

– Wake-up function: key scan interrupt 

– Multiple duty selection 

– Programmable LCD duty ratios and bias values 

 Display Capability 

– Text mode (4-line 10-character or 20 half-size characters) + 

200 icons 

– Graphical mode (120x52 graphics display) + 200 icons 

– Super-imposed mode (Text mode + Graphical mode) 

– Icon is consisted of 160 mono-blinking icons + 40 

gray-scale icons 

 

 Applicable Duty Ratios 

Display 

Size(NL) 

Duty Contents of Outputs 

0 line(000) 2  Icon 

1 line(001) 15 
 Icon + 1*10 full-size characters  

 (120*13 dot-matrix) 

2 line(010) 28 
 Icon + 2*10 full-size characters 

 (120*26 dot-matrix) 

3 line(011) 41 
 Icon + 3*10 full-size characters 

 (120*39 dot-matrix) 

4 line(100) 54 
 Icon + 4*10 full-size characters 

 (120*52 dot-matrix) 

 

 Applicable Character/Pixel Per Line 

Character/Pixel NC 

6 full-size character/72 pixel 00 

8 full-size character/96 pixel 01 

10 full-size character/120 pixel 10 
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4. SIGNAL DESCRIPTIONS 

Mnemonic PIN No. Type Description 

IM2 - 0 2 - 4 I Interface mode, 80/68/serial; 8/4, please refer below table on next section 

OPOFF 5 I Voltage follower(V1-V5 OP) off 

VDD: disable internal OP 

VSS: enable internal OP 

TEST 6 I Test pin, please leave it open 

DB7/KIN7 

DB6/KIN6 

DB5/KIN5 

DB4/KIN4 

DB3/KIN3 

DB2/KIN2 

DB1/KIN1 

DB0/KIN0 

15 

16 

17 

18 

19 

20 

21 

22 

I/O Parallel interface: 
Data bus 

Serial interface: 
Key scan bus 

RESETB 23 I System reset signal, low active 

CSB 24 I Chip select, low active 

RS 25 I Parallel interface: 
Register select 

Serial interface: 
32-key wakeup enable 

E/WRB/SCL 26 I 68enable/80wrb/serial CLK 

RW/RDB/SDA 27 I/O 68rw/80rdb/serial data 

OSC1 33 I Test pin, please leave it open 

OSC2 32 I Test pin, please leave it open 

VTEST1 61 I Tied to VSS 

VTEST2 62 - Test pin, please leave it open 

VTEST3* 63 I Tied to VSS 

PORT2 - 0 7 - 9 O Port2 - 0 are general digital output 

IRQB 10 O Interrupt request when key was pressed, low active 

KST3 - 0 11 - 14 O Key strobe signal (key scan cycle: internal CLK divided by 64,128,256,512) 

COMS2/S1 

COMS1/S2 

92 

245 

O Common output signals for icon(such as battery, antenna, status icon) 

COM7/46 - COM26/27 

COM47/6 - COM52/1 

COM46/7 - COM42/11 

COM41/12 - COM35/18 

COM34/19 - COM31/22 

COM30/23 - COM28/25 

COM27/26 

COM6/COM47 

COM5/COM48 

COM4/49 - COM1/52 

65 - 85 

86 - 91 

213 - 217 

219 - 226 

228 - 231 

233 - 235 

237 

238 

239 

241 - 244 

O Common output signals for character/graphics 

SEG120/1 - SEG1/120 212 - 93 O Segment output signals for segment-icon display and character/graphics 

display. 

VCI 37, 38 - Power supply to the booster, if VCI short with VDD, do not use ITO to short 
<VDD,VCI> , please short it on FPC metal line or PCB trace, <VSS,VDD> need 

0.1 capacitor placed to IC as close as possible. 
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Mnemonic PIN No. Type Description 

VDD (VCC) 34, 35 - Power supply for logic, if VCI short with VDD, do not use ITO to short 
<VDD,VCI> , please short it on FPC metal line or PCB trace, <VSS,VDD> need 

0.1 capacitor placed to IC as close as possible. 

VSS 

VSSP 

28, 29 

30, 31 

I Ground pin, do not use ITO to short <VSS,VSSP>, please short it on FPC 

metal line or PCB trace, <VSS,VDD> need 0.1 capacitor placed to IC as close 

as possible. 

VLCD 54, 55 - Power supply for LCD driver. <VLCD,VSS> need 0.1 capacitor placed to IC 

as close as possible. 

V5 - 1 60 - 56 I/O Using capacitor to stabilize the output or supply voltage externally. 

VLOUT 52, 53 - Booster output. <VLOUT,VSS> need 0.1 capacitor placed to IC as close as 

possible. 

C1+ 48, 49 Booster 

capacitance 

External capacitance should be connected when booster works at 2X/3X/4X. 

C1- 50, 51 Booster 

capacitance 

External capacitance should be connected when booster works at 2X/3X/4X. 

C2+ 44, 45 Booster 

capacitance 

External capacitance should be connected when booster works at 3X/4X. 

C2- 46, 47 Booster 

capacitance 

External capacitance should be connected when booster works at 3X/4X. 

C3+ 40, 41 Booster 

capacitance 

External capacitance should be connected when booster works at 4X. 

C3- 42, 43 Booster 

capacitance 

External capacitance should be connected when booster works at 4X. 

VDDDUM1 – 2 240, 74 Dummy Dummy for default mode setting 

VSSDUM1 – 2 1, 64 Dummy Dummy for default mode setting 

TI3 

TI2 

TI1 

TI0 

SE 

236 

232 

227 

223 

218 

Test pin Test pin, please leave it open 

XFUSE1, XFUSE0 36, 39 Test pin Test pin, please leave it open 

 

4.1. Code information 

Sunplus provide multi-lingual character, below is some example. 

Code # Description Status 

002 Simplified Chinese ES 

003 Japanese Kanji Production 

004 Traditional Chinese ES 

005 Korean ES 

xxx Unicode database of 30,000 characters ES 
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5. FUNCTIONAL DESCRIPTIONS 
5.1. System Interface 

The SPLC701B provides five types of MPU interface: 

1). Three-pin clock-synchronized serial interface 

2). Motorola 68-system 4-bit 

3). Motorola 68-system 8-bit 

4). Intel 80-system 4-bit 

5). Intel 80-system 8-bit 

 

The interface mode is selected by the IM[2-0] pins. 

IM2 IM1 MPU Interface Mode 

0 0 Clock-synchronized serial interface 

0 1 68-system bus interface 

1 0 Inhibited 

1 1 80-system bus interface 

 

Serial: 

When two SPLC701B share the same csb, scl, sda bus, the two 

panel is identified by whether IM0 equal start byte ID bit. 

IM0 Start Byte 

0 01110-0 

1 01110-1 

 

Parallel: 

Bus width selection: 

IM0 Bus Width Selection 

0 8-bit 

1 4-bit 

 

5.2. Serial Interface 

Interface

MPU

SPLC701B

Serial IM[2]=0
IM[1]=0

IM[0]=ID

SDA

IM[2:0]

SCL

CSB

 
 

ID

CSB

SCL

SDA
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Device ID code RS R/W

Start byte

instruction,RAM data,key-scanned data

1. Data-transfer Timing through Serial Bus interface

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

0 1 1 1 0

 

Setting the IM1 and IM2 pins (interface mode pins) to the GND 

level allows standard clock-synchronized serial data transfer, 

using the chip select line (CSB), serial data line (SDA), and serial 

transfer clock line (SCL).  For a serial interface, the IM0/ID pin 

function uses an ID pin. 

The SPLC701B initiates serial data transfer by transferring the 

start byte at the falling edge of CSB input. It ends serial data 

transfer at the rising edge of CSB input.  The SPLC701B is 

selected when the 6-bit chip address in the start byte transferred 

from the transmitting device matches the 6-bit device identification 

code assigned to the SPLC701B.  The SPLC701B, when 

selected, receives the subsequent data string.  The least 

significant bit of the identification code can be determined by the 

ID pin.  The five upper bits must be 01110.  The seventh bit of 

the start byte is used as a register select bit (RS): that is, when RS 

= 0, an instruction can be issued or key scan data can be read, 

and when RS = 1, data can be written to or read from RAM.  

Read or write is selected according to the eighth bit of the start 

byte (R/W bit) as shown in below table.  After receiving the start 

byte, the SPLC701B receives or transmits the subsequent data 

byte-by-byte.  The data is transferred with the MSB first.  Two 

bytes of RAM read data after the start byte are invalid.  The 

SPLC701B starts to read correct RAM data from the third byte. 

 

Register Selection by RS and R/W Bits. 

RS RW Description 

0 0 Write to the Index Register (IR) 

0 1 Parallel: Read the Status Register; Serial: Key 

Scan Data Register(SR) 

1 0 Write to the control registers: RAM Address 

Register, and RAM-Write-Data-Register(WD) 

1 1 Read the RAM-Read-Data-Register(RD) 
Note1: Key scan interface is available for serial interface only. 
Note2: In bus mode, RS and RW are pin input; in serial mode, RS and RW 

are embedded in the start byte. 
Note3: Every time you want to access R15 - 0, make sure IR is correctly 

point to it. 
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5.3. Parallel Interface 

Parallel
Interface

MPU

E / WRB
RS
RW / WRB
CS
DB[7:0] or DB[7:4]

SPLC701B

IM[2:0]IM[1]=1
IM[0]=4/8bit

IM[2]=80/68

8/4 bits

 

5.3.1. 8-bit interface 

Setting the IM2/1/0 (interface mode) to the GND/VCC/GND level 

allows E-clock-synchronized 8-bit parallel data transfer.  Setting 

the IM2/1/0 (interface mode) to the VCC/VCC/GND level allows 

80-system 8-bit parallel data transfer.  When the number of buses 

or the mounting area is limited, use a 4-bit bus interface or serial 

data transfer.  Using a parallel bus interface disables the key 

scan function.   To prevent this, use a clock-synchronized serial 

interface. 

 

5.3.2. 4-bit interface 

Setting the IM2/1/0 (interface mode) to the GND/VCC/VCC level 

allows E-clock-synchronized 4-bit parallel data transfer using pins 

DB7/KIN7-DB4/KIN4.  Setting the IM2/1/0 (interface mode) to the 

VCC/VCC/VCC level allows 80-system 4-bit parallel data transfer.  

8-bit instructions and RAM data are divided into upper/lower 

nibbles and the transfer starts from the upper nibble. 

 

5.3.2.1. 68-system write timing (address N set first) 

RS

CSB

E

write data

RW

 
 

5.3.2.2. 80-system write timing (address N set first) 

RS

CSB

WRB

write data
 

 

The SPLC701B supports the transfer synchronization function 

which resets the upper/lower counter to count upper/lower 4-bit 

data transfer in the 4-bit bus interface.  Noise causing transfer 

mismatch between the upper and lower nibbles can be corrected 

by a reset triggered by consecutively writing a 0000 instruction 

four times.  The next transfer starts from the upper nibble.  

Executing synchronization function periodically can recover any 

runaway in the display system. 

 

upper/lower upper lower"0000" "0000" "0000""0000"

4-bit transfer synchronization

RS

R/W

E

DB7 - 4

4-bit Transfer Synchronization 

 
5.4. Control Register 

The SPLC701B contains five types of registers: 

Name Description 

IR(Index 

Register) 

Specify the index address of the register to be 

accessed. 

SR(Status/ 

Scan Register) 

Parallel: busy flag, LCD scan status 

Serial: key scan data 

CR(Control 

Register) 

Clear display 

Start oscillation 

Driver output control 

LCD drive waveform 

LCD drive control 

Power control 

Key scan cycle / IRQ enable / General Output 

Entry mode 

Cursor control 

Display control 

Scroll control 

Half-size font bank selection 

Half-size font attribute selection 
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Name Description 

AR(Address 

Register) 

Address for internal SRAM 

Auto up/down count when access 

DR(Data 

Register) 

Data register for internal SRAM 

WD: data written to WD is automatically 

written into internal SRAM 

RD: Data is read and temporarily latch in RD 

 

Execution time for instructions (excluding display cleared) is zero 

clock cycle and instructions can be written consecutively.  Data 

written into the WD from MPU is also automatically written into the 

DDRAM, CGRAM, or SGRAM.  Data is read and temporarily 

latched in the RD while reading from the RAM.  Also, the first 

read data is invalid and the second data is normal.  After reading, 

data in the DDRAM, CGRAM, or SGRAM at the next address is 

sent to the RD for the next reading from the MPU. 

 

5.5. Key Scan Registers (Scan0 to Scan3) 

The key matrix scanner senses and holds the key states at each 

rising edge of the key strobe signals that are output by the 

SPLC701B.  The key strobe signals are output as 

time-multiplexed signals from KST0 to KST3.  After passing 

through the key matrix, these strobe signals are used to sample 

the key status on eight inputs from KIN0 to KIN7, enabling up to 

32 keys to be scanned.  The states of inputs, KIN0 to KIN7, are 

sampled by key strobe signal KST0 and latched into register, 

SCAN0.   

 

Similarly, the data sampled by strobe signals, KST1 to KST3, is 

latched into registers, SCAN1 to SCAN3, respectively.  Software 

should read twice to forth time to determine a valid key, and 

the read cycle must be greater than key-scan cycle. 

 
5.6. General Output Ports (Port2 - 0) 

The SPLC701B contains three general output ports.  These ports 

are unable to drive currents, such as, for LED or back-light.  An 

external transistor is a must for current boosting. 

 

5.7. Address Counter (AC) 

The Address Counter (AC) assigns addresses to the DDRAM, 

CGRAM, or SGRAM.  When an address is written into RAM 

Address Register, the address information is sent to the AC.  

Selection of the DDRAM, CGRAM, and SGRAM is also 

determined concurrently by the RAM selected bit (RM1/0).  After 

writing data into DDRAM, CGRAM, or SGRAM, the AC is 

automatically incremented by 1 (or decremented by 1).  After 

reading the data, the AC is automatically updated or not updated 

by the RDM bit. 

The cursor display position is determined by the address counter 

value. 

 

00 01 02 03 04 05 06 07 08 09 0A 0B

Display position

DDRAM address

1 2 3 4 5 6 7 8 9 10 11 12

(AC = 02)
 

Note: The cursor/blink or black-white reversed control is also active when 
the address counter indicates the CGRAM or SGRAM.  

 

5.8. Display Data RAM (DDRAM) 

Display data RAM (DDRAM) stores display data represented in 

8-bit character codes in the character display mode.  Its capacity 

is 80 x 8 bits, or 80 characters, which is equivalent to an area of 

10 characters x 4 lines.  Any number of display lines (LCD drive 

duty ratio) from 1 to 4 can be selected by software.  Here, 

assignment of DDRAM addresses is identical to all display modes.  

The displayed line at the top of the display (display-start-line) can 

also be selected through register’s setting.  The graphical display 

mode does not use data in the DDRAM. 

 

5.9. Full-Size Character Generator ROM (FCGROM) 

Full-size character generator ROM (FCGROM) generates 11 x 

12-dot character patterns from 13-bit character codes.  It is 

equipped with 8,128 full-size font patterns such as the JIS Level-1 

and Level-2 Kanji Set or non-Kanji Set.  The 11*12 font is 

displayed within 12*13 area. 

 

5.10. Half-Size Character Generator ROM (HCGROM) 

Half-size character generator ROM (HCGROM) generates 5 x 

12-dot character patterns from 7-bit character codes. It is formed 

with two banks of 128 half-size font patterns and 256 half-size 

fonts in total.  The 5*12 font is displayed within 6*13 area. 

 

5.11. Booster (DC-DC Converter) 

The booster doubles, triples, or quadruples a voltage input to the 

Vci pin.  With this, both the internal logic units and LCD drivers 

can be controlled with a single power supply.  Boost output level 

from single to quadruple boost can be programmed by software. 

 

5.12. Cursor/Blink Controller 

The cursor / blink (or black-white reversed) control is used to 

create a cursor or a flashing area on the display in a position 

corresponding to the location stored in the Address Counter (AC). 

 

5.13. Character Generator RAM (CGRAM) 

In text mode, character generator RAM (CGRAM) allows users to 

redefine the character patterns in the character display mode.  
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Up to 40 character patterns of 12 x 13-dot characters can be 

simultaneously displayed.  DDRAM-specified character code can 

be selected to display one of these users’ font patterns. 

 

In graphic or superimposed mode, the CGRAM serves as a RAM 

to store 120 x 52-dot bit pattern data in the graphical display mode.  

Display patterns are directly written into CGRAM.  User font code 

set in DDRAM are illegal. 

 

5.14. Segment RAM (SGRAM) 

The segment RAM (SGRAM) enables control of segments such as 

icons and marks through the user program. Segments and 

characters are driven by a multiplexing driving method.  The 

SGRAM has a capacity of 120 x 4 bits, and can control a display 

of up to 200 icon segments(40 grayscale segments and 160 

mono-blinking segments).  The segment icon are driven while 

COMS1 and COMS2 outputs are being selected.  The 40 

grayscale-controlled segments output the same display data in 

both the COMS1 and COMS2 modes.  Bits in the SGRAM 

corresponding to segments to be displayed are set directly by the 

MPU regardless of the contents of the DDRAM and CGRAM. 

 

5.15. Timing Generator 

The timing generator generates timing signals for the operation of 

internal circuits (e.g. DDRAM, CGROM, CGRAM, and SGRAM).  

The RAM read timing for display and internal operating timing by 

MPU access are generated separately to avoid interfering to each 

other.  This prevents flickering in areas other than the display 

area when writing data to DDRAM, for instance. 

 

5.16. Contrast Adjuster 

The contrast adjuster can be applied to adjust LCD contrast in 32 

steps by varying the LCD driving voltage through software that can 

be used to select an appropriate LCD brightness or to compensate 

for temperature. 

 

5.17. Oscillation Circuit (OSC) 

The SPLC701B provides R-C oscillation with build-in register. The 

frame rate is about 75Hz. 

 

The appropriate oscillation frequency for different display size can 

be obtained by adjusting NC[1:0].  Clock pulses can not be 

supplied externally.  Since R-C oscillation stops during the 

standby mode, current consumption can be reduced. 
 

5.18. V-PIN Voltage Follower 

A voltage follower for each voltage level (V1 to V5) reduces 

current consumption by the LCD driving power supply circuit. No 

external resistors are required because of the internal 

bleeder-resistor, which generates different levels of LCD driving 

voltage.  This internal bleeder-resistor can be software-specified 

from 1/2 bias to 1/8 bias, according to the liquid crystal display 

driving duty.  The voltage followers can be turned off when 

multiplexing driving is not used. 

 

5.19. Liquid Crystal Display Driver Circuit 

The liquid crystal display (LCD) driver circuit consists of 54 

common signal drivers (COM52 - 1, COMS1, and COMS2) and 

120 segment signal drivers (SEG120 - 1).  When the number of 

lines are selected by a program, the required common signal 

drivers automatically output driving waveforms while the other 

common signal drivers continue to output unselected waveforms.  

Character pattern data is sent serially through a 120-bit shift 

register and latched when all necessary data arrive.  The latched 

data then enables the segment signal drivers to generate driving 

waveform outputs.  The shift direction of 120-bit data can be 

changed by the SGS bit.  The shift direction for the common 

driver can also be alternated by the CMS bit through selecting an 

appropriate direction for the device mounting configuration.  

When multiplexing driving is not used, or during the standby or 

sleep mode, all the above common and segment signal drivers 

output the GND level, halting the display. 
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VLCD

GND

VR

R0

LCD driver

Booster

SEG1 to SEG120

COM1 to COM52

COMS1 to COMS2

OPOFF=GND
VLCD

Vci

C1-

C1+

VLOUT

C3-

C3+

C2+

C2-

V10.1F to 0.5F

R

V30.1F to 0.5F

R

V20.1F to 0.5F

V40.1F to 0.5F

R

V50.1F to 0.5F

R

 
External Power Supply for LCD Driver Voltage Generation 

 

LCD driver

Booster

SEG1 to SEG120

COM1 to COM52

COMS1 to COMS2

C2-

C2+

C3-

C3+

Vci

C1-

C1+

VLOUT

0.47F to 1.0F

0.47F to 1.0F

0.47F to 1.0F

0.47F to 1.0F

VLCD

GND

VR

R0

OPOFF=GND

V10.1F to 0.5F

R

V30.1F to 0.5F

R

V20.1F to 0.5F

V40.1F to 0.5F

R

V50.1F to 0.5F

R

 
Use Booster for LCD Driver Voltage Generation 

6. INSTRUCTION DESCRIPTIONS 
6.1. Registers 

The SPLC701B consists of the following five types of registers: 

1). Index Register (IR): Select control registers, RAM addresses, 

or data registers 

2). Status Register (SR): Read the internal state or key scan data 

3). Control Registers (R0 - RC): Set the display control or key 

scan control 

4). RAM Address Registers (RD and RE): Select RAMs and set 

RAM addresses 

5). RAM Data Register (RF): Receives the written and read data 

for the RAM 
 

Normally, instructions that transfer display data are used the most.  

The mechanism of auto-increment by 1 (or auto-decrement by 1) 

of internal SPLC701B RAM addresses after each data write can 

reduce the MPU program load.  
 

Because instructions other than the display cleared instruction are 

executed in 0 cycles, instructions can be written in succession.  

While the display cleared instruction is being executed for internal 

operation or during reset, no instruction other than the SR read 

instruction can be executed. 

 

Register Selection by RS and R/W Bits 

RS RW Description 

0 0 Write to the Index Register (IR) 

0 1 Parallel: Read the Status Register; Serial: 

Key Scan Data Register(SR) 

1 0 Write to the control registers: RAM Address 

Register, and RAM-Write-Data-Register(WD) 

1 1 Read the RAM-Read-Data-Register(RD) 
Note1: Key scan interface is available for serial interface only. 
Note2: In bus mode, RS and RW are pin input; in serial mode, RS and RW 

are embedded in the start byte. 
Note3: Every time you want to access R15-0, make sure IR is correctly 

point to it. 
 

There are four 8-bits registers, SCAN0, SCAN1, SCAN2, SCAN3.  

These registers strobe external key data bus on rising edge of 

KST0, KST1, KST2, KST3, respectively.  And only available at 

serial interface mode.
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6.2. Instruction Table 

 Register  RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Description 

IR (index) 0 0 0 0 0 0 ID3 ID2 ID1 ID0 ID: index 

1 

read 
0 BF NF1 NF0 0 LF3 LF2 LF1 LF0 

BF: busy flag 

NF: display line position 

LF: display row position SR (status) 

1 

read 
0 KSD7 KSD6 KSD5 KSD4 KSD3 KSD2 KSD1 KSD0 KSD: key scan data 

R0 (clear display) 0 1 0 0 0 0 0 0 0 1 Clear display (85 clock cycle) 

R1 (start oscillation) 0 1 0 0 0 0 0 0 0 1 DB0: Start oscillation 

R2  

(driver output control) 
0 1 0 NL2 NL1 NL0 0 CEN CMS SGS 

NL: number of display lines 

CEN: centering 

CMS: common shift direction 

SGS: segment shift direction 

R3 (drive waveform) 0 1 B/C EOR 0 NW4 NW3 NW2 NW1 NW0 

B/C: choose C type waveform 

EOR: EOR with frame 

NW: number of raster-row 

R4 (drive control) 0 1 BS2 BS1 BS0 CT4 CT3 CT2 CT1 CT0 
BS: bias selection 

CT: contrast selection 

R5 (power control) 0 1 AMP 0 BT1 BT0 0 0 SLP STB 

AMP: turn on booster and OP 

BT: booster ratio 

SLP: sleep 

STB: standby 

R6 (key scan control) 0 1 0 PT2 PT1 PT0 KSB IRE KF1 KF0 

PT: general output port 

KSB: key standby 

IRE: interrupt enable 

KF: key scan frequency 

R7 (entry mode) 0 1 0 0 0 REV SPR GR RDM I/D 

REV: screen reversal 

SPR: superimposed mode 

GR: graphic mode 

RDM: read/modify/write inst. 

I/D: increment/decrement 

R8 (cursor control) 0 1 0 0 0 CH LC BW C B 

CH: cursor home 

LC: line cursor 

BW: black-white reversed  

    blinking 

C: 13th raster-row cursor 

B: black blinking 

R9 (display control) 0 1 0 0 DC DS 0 0 NC1 NC0 

DC: main display on 

DS: icon display on 

NC: number of display character 

RA (scroll control) 0 1 0 0 SN1 SN0 SL3 SL2 SL1 SL0 
SN: display start line 

SL: display start raster-row 

RB (half-size ROM 

select) 
0 1 0 0 0 0 RL4 RL3 RL2 RL1 

Set the half-size font bank of 

every line 

RC (half-size display 

attribute) 
0 1 A41 A40 A31 A30 A21 A20 A11 A10 

Set the half-size font attribute of 

every line 
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 Register  RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Description 

RD (upper RAM 

address set) 
0 1 RM1 RM0 0 0 0 AD10 AD9 AD8 

RM: RAM select 

AD: RAM address 

RE (lower RAM 

address set) 
0 1 AD7 AD6 AD5 AD4 AD3 AD2 AD1 AD0 AD: RAM address 

RF (RAM data, write) 0 1 WD7 WD6 WD5 WD4 WD3 WD2 WD1 WD0 Data write to DD/CG/SG RAM 

RF (RAM data, read) 
1 

read 
1 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RD0 Data read from DD/CG/SG RAM 

 

6.3. Index Register (IR) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 0 0 0 0 0 ID3 ID2 ID1 ID0 

 

The Index Register designates control registers (R0 to RC), RAM 

address registers (RD and RE), and RAM data register (RF).  

The register index value must be set between addresses 

000000002 to 000011112.  Every time you want to access R15 - 

0, make sure IR is correctly point to it. 
 

6.4. Status/Scan Register (SR) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

1 0 BF NF1 NF0 0 LF3 LF2 LF1 LF0 

1 0 SD7 SD6 SD5 SD4 SD3 SD2 SD1 SD0 

 

In the parallel interface, the Status Register reads the busy flag 

(BF), LCD-driven display lines (NF1/0), and display raster-rows 

(LF3 - 0).  In the serial interface, the SR reads the key scan data in 

key scan registers, SCAN0 to SCAN3.  After the start byte has 

been transferred, the SR starts reading from SCAN0, SCAN1, 

SCAN2, and SCAN3 in sequence.  After SCAN3 has been read, 

SCAN0 is re-read again. 
 

NF1 NF0 Display Line Position 

0 0 Displaying the 1st line 

0 1 Displaying the 2nd line 

1 0 Displaying the 3rd line 

1 1 Displaying the 4th line 

 

LF3 LF2 LF1 LF0 Display Line Position 

0 0 0 0 Displaying the 1st raster-row 

0 0 0 1 Displaying the 2nd raster-row 

0 0 1 0 Displaying the 3rd raster-row 

0 0 1 1 Displaying the 4th raster-row 

˙ ˙ ˙ ˙ ˙ 

1 0 1 1 Displaying the 12th raster-row 

1 1 0 0 Displaying the 13th raster-row 

 

6.5. Clear Display (R0) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 0 0 0 0 0 0 1 

 

The display cleared instruction writes half-size space code A0H 

(half-size HCROM for character code A0H is a blank pattern) into 

all DDRAM addresses.  It then sets DDRAM address 0 into the 

address counter (AC).  It also sets I/D to 1 (increment mode) in 

the entry mode.  Since the execution time of this instruction 

needs 85 clock cycles, do not transfer the next instruction during 

this period. 

 

6.6. Start Oscillation (R1) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 0 0 0 0 0 0 1 

 

The start oscillation instruction restarts the oscillator from the halt 

state in the standby mode. After issuing this instruction, wait at 

least 10 ms for oscillation to stabilize before issuing the next 

instruction. 

 

6.7. Driver Output Control (R2) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 NL2 NL1 NL0 0 CEN CMS SGS 
 
NL2 - 0: Specify the display lines. Display lines change the liquid crystal 

display driving duty ratio. DDRAM address mapping does not 
depend on the number of display lines. 

CEN: Center the screen for artistic display. It is simply switches the 
scan order from (COMS1, COM1, COM2, COM3,.., COMS2) to 
(COMS1, COM14, COM15,..., COMS2) in sequence. 

CMS:  Reverse the output shift direction of a common driver.  
SGS:  Reverse the output shift direction of a segment driver.  
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NL2 NL1 NL0 Display Lines LCD Drive Duty Ratio Common Driver Used 

0 0 0 Only Segment(Icon)  1/2 Duty COMS1, COMS2 

0 0 1 Segment+1 line 1/15 Duty COM13 - 1, COMS1, COMS2 

0 1 0 Segment+2 lines 1/28 Duty COM26 - 1, COMS1, COMS2 

0 1 1 Segment+3 lines 1/41 Duty COM39 - 1, COMS1, COMS2 

1 0 0 Segment+4 lines 1/54 Duty COM52 - 1, COMS1, COMS2 

 

凌陽科技股份有限公司

LCD控制及驅動IC設計

電話886-3-5786005

SEG120 SEG1

COM26

COM27
COM6

COM1 COM7

Front of chip
CMS = 0
SGS = 1

COM39/14

6

13
20

 

凌陽科技股份有限公司

LCD控制及驅動IC設計

電話886-3-5786005

SEG120SEG1

COM26

COM27
COM6

COM1COM7

Back of chip
CMS = 0
SGS = 0

COM39

6

13
20

 
 

13

6
20

COM27

COM46

SEG120

凌陽科技股份有限公司

LCD控制及驅動IC設計

電話886-3-5786005

SEG1

COM26
COM47

COM52

COM14

Front of chip
CMS = 1

SGS = 0

 

凌陽科技股份有限公司

LCD控制及驅動IC設計

電話886-3-5786005

13

6
20

COM27

COM46

SEG120

Back of chip
CMS = 1
SGS = 1

SEG1

COM26
COM47

COM52

COM14

 
3-line Display Pattern Wiring 

 

凌陽科技股份有限公司

LCD控制及驅動IC設計

電話886-3-5786005

SEG120

COM27
COM6

COM1

Front of chip
CMS = 0
SGS = 1

COM46

Fax: 886-3-5786006

6

20

20

6
     SEG1

COM47
COM26

COM7

COM52

 

凌陽科技股份有限公司

LCD控制及驅動IC設計

電話886-3-5786005

Fax: 886-3-5786006

20

6

6

20

SEG120

COM27
COM6

COM1

Back of chip
CMS = 0
SGS = 0

COM46
     SEG1

COM47
COM26

COM7

COM52

 
4-line Display Pattern Wiring 
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Kanji

Can be displayed
(selected level drive)

 
 

NL2/1/0 = 010, BS2-0 = 010, CEN = 1

 
 

Kanji Wait Can be displayed
(selected level drive)

Cannot be displayed
(unselected level drive)

Can be displayed
(selected level drive)

Cannot be displayed
(unselected level drive)

 
Partial-on Display (Date and Time Indicated) 
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6.8. LCD Driving Wave (R3) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 B/C EOR 0 NW4 NW3 NW2 NW1 NW0 
 
B/C: Specifies the LCD alternating method.  When B/C = ‘0’, a B-pattern 

waveform is generated and alternates in every frame. When B/C = ‘1’, 
a C-pattern waveform is generated and alternates (n-raster-row 
reversed AC drive) in every NW[4:0]+1 raster-row.  

EOR: When the C-pattern waveform is set and EOR = ‘1’, the odd/even 
frame-select signals and the n-raster-row reversed signals are 
EORed for alternating drive.  EOR is used when the LCD is not 
alternated by combining the set values of the LCD driving duty ratio 
and n raster-row. 

NW4 - 0: Specify the number of raster-rows n that will alternate at the 
C-pattern waveform setting.  NW4 - 0 alternate in every n + 1 
raster-row, and the one to the 32 raster-rows can be selected. 

 

The SPLC701B supports not only the LCD reversed AC drive in a 

one-frame unit (B-pattern waveform) but also the n-raster-row 

reversed AC drive which alternates in an n-raster-row unit from 

one to 32 raster-rows (C-pattern waveform).  When a problem 

affecting display quality occurs, such as crosstalk at high-duty 

driving of more than three lines (1/42 duty), the n-raster-row 

reversed AC drive (C-pattern waveform) can improve the quality.  

 

Determine the number of raster-rows n for alternating after 

confirmation of the display quality with the actual LCD panel.  

However, if the number of AC raster-rows is reduced, the LCD 

alternating frequency becomes high.  Because of this, the charge 

or discharge current is increased in the LCD cells.  

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 53 54 1 2 3 4 5 6 7 8 9 10 11 12 13 14 53 54 21 3

Bad for alternative scan

(A) B-type waveform

(B) C-type waveform
     10-raster-row reversal without
     EOR

(C) C-type waveform
      9-raster-row reversal without
      EOR (Incorrect)

(D) C-type waveform
      9-raster-row reversal with
      EOR

 
Example of an AC signal under n-raster-row Reversed AC Drive 

 
Note: The C-type waveform 9-rater-row reversal without EOR may produce 

incorrect scan because 54 commons are completely divided by 
9-raster-row with even number of 6.  It will cause offset DC voltage 
on LCD panel.  As a result, if C-type waveform 9-rater-row is 
selected, the EOR signal in LCD DRIVING WAVE must be enabled 
(set to 1). However, if 6-rater-row reversal is selected, 54 commons 
are completely divided by 6-raster-row with odd number of 9.  The 
EOR signal in LCD DRIVING WAVE must be disabled (set to 0). 

 

6.9. LCD Driving Control (R4) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 BS2 BS1 BS0 CT4 CT3 CT2 CT1 CT0 

 
BS2 - 0: Set the LCD driving bias values in the range of 1/2 to 1/8 bias. 

The LCD driving bias value can be selected according to the LCD 
driving duty and LCD driving voltage.  

CT4 - 0: Control the LCD driving voltage (potential difference between V1 
and GND) to adjust contrast.  A 32-step adjustment is possible. 

 

BS2 BS1 BS0 LCD Drive Bias 

0 0 0 1/8 bias drive 

0 0 1 1/7 bias drive 

0 1 0 1/6 bias drive 

0 1 1 1/5.5 bias drive 

1 0 0 1/5 bias drive 

1 0 1 1/4.5 bias drive 

1 1 0 1/4 bias drive 

1 1 1 1/2 bias drive 

 

CT4 CT3 CT2 CT1 CT0 

Variable 

Register 

(VR) 

Potential Difference 

between V1 and 

GND 

Display 

Color 

0 0 0 0 0 3.2R 

0 0 0 0 1 3.1R 

0 0 0 1 0 3.0R 

0 0 0 1 1 2.9R 

0 0 1 0 0 2.8R 

0 0 1 0 1 2.7R 

0 0 1 1 0 2.6R 

: : : : : : 

1 1 1 0 1 0.3R 

1 1 1 1 0 0.2R 

1 1 1 1 1 0.1R 

(Small) 

 

 

 

 

 

 

 

 

 

(Large) 

(Light) 

 

 

 

 

 

 

 

 

 

(Deep) 

 

6.10. Contrast Adjuster 

Software can adjust contrast for an LCD by varying the 

liquid-crystal drive voltage (potential difference between VLCD and 

V1) through the CT bits of the contrast adjustment register 

(electron volume function).  The value of a variable resistor (VR) 

can be adjusted within a range from 0.1 x R through 3.2 x R, 

where R is a reference resistance.  The SPLC701B incorporates 

a voltage-follower operational amplifier for each of V1 to V5 to 

reduce current flowing through the internal bleeder resistors, 

which generate different liquid-crystal drive voltages. 
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6.11. LCD Drive Bias Selector 

An optimum liquid crystal display bias value can be selected using 

BS2 - 0 bits, according to the liquid crystal drive duty ratio setting 

(NL2 - 0 bits).  Liquid crystal display drive duty ratio and bias 

value can be displayed while switching software applications to 

match the LCD panel display status.  The optimum bias value 

calculated using the following expression is an ideal value where 

the optimum contrast is obtained.  Driving by using a lower value 

than the optimum bias value provides lower contrast and lower 

liquid crystal display voltage (potential difference between V1 and 

GND).  When the liquid crystal display voltage is insufficient even 

if a quadruple booster is used or output voltage is lowered 

because the battery life has been reached, the display can be 

made easier to see by lowering the liquid crystal bias.  The liquid 

crystal display can be adjusted by using the contrast adjustment 

register (CT4 - 0 bits) and selecting the booster output level 

(BT1/0 bits). 

 

Optimum bias value for 1/N duty ratio drive voltage = 
1N

1


 

 

Optimum Drive Bias Values: 

LCD drive  

duty ratio 

(NL2-0) 

1/54 duty 

NL2-0 = 

100 

1/41 duty 

NL2-0 = 

011 

1/28 duty 

NL2-0 = 

010 

1/15 duty 

NL2-0 = 

001 

1/2 duty 

NL2-0 = 

000 

Optimum  

drive bias  

value (BS2-0) 

1/8 bias 

BS2-0 = 

000 

1/7 bias 

BS2-0 = 

001 

1/6 bias 

BS2-0 = 

010 

1/4.5 bias 

BS2-0 = 

101 

1/2 bias 

BS2-0 = 

111 

 

1/5 bias
(bs2 - 0 = 100)

1/4.5 bias
(bs2 - 0 = 101)

1/4 bias
(bs2 - 0 = 110)

1/2 bias
(bs2 - 0 = 111)

1/7 bias
(bs2 - 0 = 001)

1/6 bias
(bs2 - 0 = 010)

1/5.5 bias
(bs2 - 0 = 011)

1/8 bias
(bs2 - 0 = 000)

VLCD

VR
V1

V2

V3

V4

V5

R

R

4R

R

R

VLCD

VR
V1

V2

V3

V4

V5

R

R

3R

R

R

VLCD

VR
V1

V2

V3

V4

V5

R

R

2R

R

R

VLCD

VR
V1

V2

V3

V4

V5

R

R

1.5R

R

R

VLCD

VR
V1

V2

V3

V4

V5

R

R

R

R

R

VLCD

VR
V1

V2

V3

V4

V5

R

R

0.5R

R

R

VLCD

VR
V1

V2

V3,

V5

R

R

R

R

V4

VLCD

VR
V1,

V2,

R

R

V4

V5

V3

 
LCD Driver Bias Circuit 
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6.12. Power Control (R5) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 AMP 0 BT1 BT0 0 0 SLP STB 

 
AMP: When AMP = ‘1’, each voltage follower for V1 to V5 pins and the 

booster are turned on.  When AMP = ‘0’, current consumption can be 
reduced while the display is not being used. 

BT1 - 0: Switch the output of V5 between single, double, triple, and 
quadruple boost. The LCD drive voltage level can be selected 
according to its driving duty ratio and bias.  A lower amplification 
of the booster consumes less current.  When BT1/0 = "00", a 
single boost is output. When BT1/0 = "01", a double boost is 
output.  When BT1/0 = "10", a triple boost is output. When BT1/0 
= "11", a quadruple boost is output. 

 

Vci

C1+

C1-
C2+

C2-
C3+

C3-

VLOUT

VLCD

VCC

GND

(Double boosting)

Vci

C1+

C1-
C2+

C2-
C3+

C3-

VLOUT

VLCD

VCC

GND

(Triple boosting)

Vci

C1+

C1-
C2+

C2-
C3+

C3-
VLOUT

VLCD

VCC

GND

0.47F~1.0F

(Quadruple boosting)

0.47F~1.0F

0.47F~1.0F

0.47F~1.0F

0.47F~1.0F

0.47F~1.0F

0.47F~1.0F

0.47F~1.0F

0.47F~1.0F

Booster Application Circuit 

 
SLP:  When SLP = ‘1’, the SPLC701B enters the sleep mode where the 

internal operations are halted except for the key scan function and 
the R-C oscillator, thus reducing current consumption.  Only the 
following instructions can be executed during the sleep mode.  
1). Key scan data read 
2). Key scan control (IRE, KF1/0 bit) 
3). Power control (AMP, SLP, and STB bits) 
4). Port control (PT2 - 0 bits) 

 
During the sleep mode, the other RAM data and instructions cannot be 
updated therefore they are retained. 
 
STB: When STB = ‘1’, the SPLC701B enters the standby mode, where 

display operation and key scan completely stops, halting all the 
internal operations including the internal R-C oscillator.  Further, no 
external clock pulses are supplied.   

 
This setting can be used as the system wake-up because an interrupt is 
generated when a specific key is pressed.  Only the following instructions 
can be executed during the standby mode. 
1. Standby mode cancel (STB = ‘0’) 
2. Voltage follower circuit on/off (AMP = 1/0) 
3. Start oscillation 
4. Key scan interrupt generation enabled/disabled (IRE = 1/0) 
5. Port control (PT2 - 0 bits) 

 

During the standby mode, the other RAM data and instructions 

may be lost. To prevent this, they must be set again after the 

standby mode is canceled. 

 

 

in standby
mode

Set sleep mode: SLP=1

Cancel sleep mode: SLP=0

procedure for entering and leaving sleep mode

Normal operation

Normal operation

in sleep
mode

some event occurs on MPU(key/timeout)

Set standby mode: STB=1

Issue the start-oscillation instruction

Wait at least 10 ms

Cancel standby mode: STB=0

procedure for entering and leaving standby mode

Normal operation

Normal operation

some event occurs on MPU(key/timeout)

 
 

6.13. Key Scan Control (R6) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 PT2 PT1 PT0 KSB IRE KF1 KF0 

 
PT2 - 0: Control the output level of a port output pin (PORT2 - 0).  When 

PT0 = 0, the PORT0 pin outputs the GND level, and when PT0 = 1, 
it outputs the VCC level. Similarly, PT1 and PT2 bits control 
PORT1 and PORT2 output levels respectively. 

KSB:  When KSB = ‘1’, the mode enters key standby and the key scan is 
stopped.  In this case, key scan interrupts can be generated as well 
as in the standby mode.  When KSB = ‘0’, the keys are scanned 
normally. 

IRE:  When IRE = ‘1’, it permits interrupts when a key is pressed.  This 
causes interrupts to occur in the standby period when the oscillator 
clock is halted, as well as key scan interrupts during normal operation, 
allowing system wake-up. 

KF1 - 0: Set the key scan cycle. The following table shows the key scan 
pulse width and key scan cycle used when the oscillation 
frequency (fosc) is 60KHz, which depend on the oscillation 
frequency.  

 

KF1 KF0 Key Scan Pulse Width Key Scan Cycle 

0 0 0.25ms 1.1ms(64 clock cycle) 

0 1 0.5ms 2.1ms(128 clock cycle) 

1 0 1.1ms 4.3ms(256 clock cycle) 

1 1 2.1ms 8.5ms(512 clock cycle) 

 

1.1ms
4.3ms

Key Strobe Output Timing (KF1/0 = 10, fosc = 60KHz) 
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SPLC701B

MPU

key state fetch

csb
scl
sda

kst[3:0]

irqb

Kanji Alphanumeric

 

The key matrix scanner senses and holds the key states at each 

rising edge of the key strobe signals that are output by the 

SPLC701B.  The key strobe signals are output as 

time-multiplexed signals from KST0 to KST3.  After passing 

through the key matrix, these strobe signals are used to sample 

the key status on eight inputs from KIN0 to KIN7, enabling up to 

32 keys to be scanned.  The states of inputs, KIN0 to KIN7, are 

sampled by key strobe signal KST0 and latched into register, 

SCAN0.  Similarly, the data sampled by strobe signals, KST1 to 

KST3, is latched into registers, SCAN1 to SCAN3, respectively.  

Key pressing is stored as 1 in these registers.  Software should 

read twice to forth time to determine a valid key, and the read 

cycle must be greater than key-scan cycle. 

 

1       2       3       4      5       6       7      8       9       10     11     12     13      14        15        16

0       1        1        1        0 ID

CSB

SCL

SDA
KSD7 KSD6 KSD5 KSD4 KSD3 KSD2 KSD1 KSD0

Device ID code RS R/W

Start byte

SCAN0 data transmission

1. Scan Data Timing through Serial Bus Interface

0 1

 

SCL

2. Scan Data Read Timing

Start byte SCAN0 data SCAN1 data SCAN2 dataSDA SCAN3 data SCAN0 data

 

Up to three keys can be pressed simultaneously.  Note, however, 

that if the third key is pressed on the intersection between the 

rows and columns of the first two keys pressed, incorrect data will 

be sampled.  For three-key input, the third key must be on a 

separate column or row. 

 

Additionally, the SPLC701B supports the key standby mode in 

which only the key scan circuit enters the standby state.  When 1 

is set to the key standby mode setting bit (KSB), only key 

scanning is stopped.  In this case, as well as in the normal 

standby mode, the key wake-up interrupt function can be used.  

For example, this function is used when only key scanning is 

stopped to improve the sensitivity of the wave received by a radio 

system during calling. 
 

If the interrupt enable bit (IRE) is set to 1, the SPLC701B sends an 

interrupt signal to the MPU on detecting that a key has been 

pressed in the key scan circuit by setting the IRQB output pin to a 

low level.  An interrupt signal can be generated by pressing any 

key in a 32-key matrix.  The interrupt level continues to be output 

during the key scan cycle while the key is being pressed. 

 

Normal key scanning is performed and interrupts can occur in the 

SPLC701B sleep mode (SLP = 1). Accordingly, power 

consumption can be minimized in the sleep mode, by triggering 

the MPU to read key states via the interrupt which is generated 

only when the SPLC701B detects a key input.  

 

On the other hand, normal key scanning stops in the standby 

mode (STB = 1) or in the key standby mode (KSB = 1).  During 

this period, the KST0 output is kept low, so the SPLC701B can 

always monitor eight key inputs (KIN7 - 0) connected to KST0 

when RS = GND.  Therefore, if any of the eight keys is pressed, 

an interrupt occurs.  When RS = VCC, all outputs KST0 to KST3 

are kept low, so the SPLC701B can always monitor 32 key inputs.  

If any of the 32 keys is pressed, an interrupt occurs.  Accordingly, 

power consumption or noise generation can be further minimized 

in the standby mode, where the whole system is inactive, by 

triggering the MPU via the interrupt which is generated only when 

the SPLC701B detects a key input from the above keys.  

 

Interrupts may occur if noise occurs in KIN7 - 0 input during key 

scanning.  Interrupts must be inhibited if not needed by setting 

the interrupt enable bit (IRE) to 0.  
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6.14. Entry Mode (R7) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 0 0 REV SPR GR RDM I/D 

 
REV: When REV = ‘1’, the REV displays all characters and graphics display 

sections except for the segment display section with black-white 
reversal.  

SPR: When SPR = ‘1’, the SPR displays combined character and graphics 
display screens (the super-imposed display mode).  In this case, 
user fonts using the CGRAM in the character display mode 
cannot be displayed.  The priority of SPR is higher than GR. 

GR: Activates the character mode when GR = ‘0’.  Displays the font pattern 
on the CGROM or CGRAM  according to the character code written in 
the DDRAM.  It activates the graphics mode when GR = ‘1’. It displays 
a given pattern according to the bit map data written in the CGRAM.  
In this case, data in the DDRAM is not used for display.  Segment 
pattern display set to the SGRAM is enabled both in the character 
mode and graphics mode.  

 
RDM: When RDM = ‘0’, the RDM increments or decrements the address 

counter value according to the I/D bit setting after reading the data 
from the DDRAM/CGRAM/SGRAM.  When RDM = ‘1’, the address 
counter is not updated after the data has been read from the RAM.  
The address counter is used when the RAM data is read, modified, 
and written. Since the first read data is invalid, the read must be done 
twice.  After writing to the RAM, the address counter value must be 
incremented or decremented. 

I/D:  Increments (I/D = 1) or decrements (I/D = 0) the DDRAM address by 1 
when a character code is written into or read from DDRAM.  The 
cursor or blinking moves to the right when incremented by 1 and to 
the left when decremented by 1.  The same applies to the writing and 
reading of CGRAM and SGRAM. 
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Kanji

 
Example of Chinese in the Character Display Mode (GR = 0) 

 
 

Game

Example of Graphics Display in the Graphics Display Mode (GR = 1) 
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1). Character display pattern 

 
2). Graphics display pattern 

 

 
 
 
 
 
 
 
 
 

Synthesis

 

  

 
Example of Super-imposed Display (SPR=1) 
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6.15. Cursor Control (R8) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 0 0 CH LC BW C B 

 
CH: Executes the cursor home instruction and sets DDRAM address 0 into 

the Address Counter (AC).  The contents in DDRAM are not changed.  
The cursor or blinking goes to the top left of the display. 

LC: When LC = ‘1’, a cursor attribute is assigned to the line that contains 
the Address Counter (AC) value. Cursor mode can be selected with the 
B/W, C, and B bits. 

 

Address counter value and line cursor 

Address counter value(AC) Selected line for line cursor 

0016 to 1316 Select 1st line 

2016 to 3316 Select 2nd line 

4016 to 5316 Select 3rd line 

6016 to 7316 Select 4th line 

 

 
B/W: When B/W = ‘1’ and LC = ‘0’, the character at the cursor position is 

cyclically (every 32 frames) blink-displayed with black-white reversal.  
When B/W = ‘1’ and LC = ‘1’, all characters including the cursor on the 
display line appear with black-white reversal. The characters do not 
blink.  

C:  The cursor is displayed on the 13th raster-row when C = ‘1’.  The 
13-dot cursor is ORed with the character pattern and displayed on the 
13th raster-row. 

B:  The character indicated by the cursor blinks when LC = '0' and B = ‘1’.  
The blinking is displayed as switching between all black dots and 
displayed characters every 32 frames.  The cursor and blinking can 
be set to display simultaneously.  When LC  = ’1’, setting B = ‘1’ 
alternately displays all white dots and character pattern in a line unit.  
White-dots mean unlit dots, and black-dots mean lit dots. 

Cursor (C=1)

Normal display example i) 13th raster-row cursor display example

Alternating
display

ii) Blinking display example  (B=1)

Alternating
display

iii) Black-white reversed display example  (BW=1)

 
Character-Cursor control example 
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Kanji

 
Black-white Reversed Line-Cursor (LC=1, BW=1) 

 

Kanji

Underline Line-Cursor (LC=1, C=1) 
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Kanji

 

Alternate every
32 frames

 

Kanji

 
Blinking Line-Cursor (LC=1, B=1) 
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6.16. Display Control (R9) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 0 DC DS 0 0 NC1 NC0 

 
DC: Character/graphics display is on when DC = ‘1’ and off when DC = ‘0’.  

When off, the display data remains in the DDRAM and CGRAM, and it 
can be displayed instantly by setting D = ‘1’. 

DS: Icon mark segments are on when DS = ‘1’ and off when DS  = ’0’.  
When off, the display data remains in the SGRAM, and can be 
displayed again instantly by setting DS = ‘1’.  When DC = DS = ‘0’ and 
all displays are off, all LCD driver outputs are set to the GND level and 
the display is off.  Because of this, the SPLC701B has the capability to 
control charging current for the LCD with AC driving. 

NC1 - 0: Sets the number of display characters per line. 

 

NC1 NC0 Number of Characters Segment Driver Used 

0 0 6 SEG72 - 1 

0 1 8 SEG96 - 1 

1 0 10 SEG120 - 1 

1 1 Inhibited - 
NC bits and Display Characters 

Relationship between Drive Duty Ratio and Frame Frequency 

Number of Display Character 

6-character 

display 

(NC = 00) 

8-character 

display 

(NC = 01) 

10-character 

display 

(NC = 10) 

 

Recommended R-C Oscillating Frequency 

Frame 

Frequency(Hz) 

45KHz 60KHz 76KHz 

Segment display 

(NL =  000) 
74 74 74 

1-line display 

(NL = 001) 
75 75 74 

2-line display  

(NL = 010) 
75 77 76 

3-line display  

(NL = 011) 
73 75 75 

4-line display  

(NL = 100) 
74 74 74 

 

Kanji

Example of 6 full-size character display (NC1 = 0, NC0 = 0) 
 

 

Sunplus C
onfid

entia
l

For P
ARTMIN

ER U
se

 O
nly



   

 
 SPLC701B 

   

 

© Sunplus Technology Co., Ltd. 
Proprietary & Confidential  

29 MAY. 17, 2005 
Version: 1.5 

 

Kanji

 
Example of 10 full-size character display (NC1 = 1, NC0 = 0) 

 

6.17. Scroll Control (RA) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 0 SN1 SN0 SL3 SL2 SL1 SL0 

 
SN1 - 0: Specify the display start line output from COM1.  The data is 

displayed sequentially from the first line to the fourth line, and 
repeated from the first line. 

SL3 - 0: Select the top raster-row to be displayed (display-start raster-row) 
in the display-start lines specified by SN1 - 0.  Any raster-row 
from the first to fourth can be selected.  This function is used to 
achieve raster-row-unit vertical smooth scrolling together with SN1 
- 0.  

 

SN1 SN0 Display-start line 

0 0 1st line 

0 1 2nd line 

1 0 3rd line 

1 1 4th line 

 

 

SL3 SL2 SL1 SL0 Display-start Raster-row 

0 0 0 0 1st raster-row 

0 0 0 1 2nd raster-row 

 

SL3 SL2 SL1 SL0 Display-start Raster-row 

0 0 0 0 1st raster-row 

0 0 0 1 2nd raster-row 

0 0 1 0 3rd raster-row 

0 0 1 1 4th raster-row 

0 1 0 0 5th raster-row 

0 1 0 1 6th raster-row 

0 1 1 0 7th raster-row 

… … … … … 

1 0 1 0 11th raster-row 

1 0 1 1 12th raster-row 

1 1 0 0 13th raster-row 
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1). Not scrolled 
 ．SN1/0 = 00 

 ．SL3 - 0 = 0000 

 
 

2). 4 raster-row  

   scrolled up 
   ．SN1/0 = 00 

   ．SL3 - 0 = 0100 

 
 

3). 8 raster-row  

   scrolled up 
  ．SN1/0 = 00 

  ．SL3 - 0 = 1000 

 
 

4). 13 raster-row 

   scrolled up 
   ．SN1/0 = 01 

   ．SL3 - 0 = 0000 
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6.18. Half-Size ROM (HCGROM) Select (RB) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 0 0 0 0 RL4 RL3 RL2 RL1 

 
RL4 - 1: Switch the memory bank of the half-size HCGROM for the 

specified display line.  Each Bank 0 and Bank 1 of the 
HCGROM incorporate 128 fonts, and display 256 fonts in total.  
The RL4 - 1 bits select HCGROM bank 0/1 for the display-line 
unit.  When RL1 = ‘0’, the first line selects bank 0.  When RL1 
= ‘1’, the first line selects bank 1.  The RL2, RL3, and RL4 bits 
select the second- to fourth-line memory banks, respectively. 

 

6.19. Half-Size ROM (HCGROM Display Attribute (RC) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 A41 A40 A31 A30 A21 A20 A11 A10 

 
A11/10: Designate the attributes of all half-size HCGROM fonts in the first 

line. 
A21/20: Designate the attributes of all half-size HCGROM fonts in the 

second line. 
A31/30: Designate the attributes of all half-size HCGROM fonts in the third 

line. 
A41/40: Designate the attributes of all half-size HCGROM fonts in the fourth 

line. 
 
The full-size fonts are specified with the two-bit attribute codes in each 
character code. 

 

(A41, A40) 

(A31, A30) 

(A21, A20) 

(A11, A10) 

Half-size Font Display State 

0 0 Normal display 

0 1 Black-white reversed display 

1 0 Blinking display 

1 1 Black-white reversed blinking display 

 

6.20. RAM Address (RD) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 RM1 RM0 0 0 0 AD10 AD9 AD8 

 

6.21. RAM Address (RE) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 AD7 AD6 AD5 AD4 AD3 AD2 AD1 AD0 

 
RM1 - 0: Select DDRAM, CGRAM, and SGRAM.  
AD10 - 0: Initially set RAM addresses to the address counter (AC).  Once 

the RAM data is written, the AC is automatically updated 
according to the I/D bit.  This allows consecutive writing without 
resetting addresses.  Once the RAM data is read, the AC is 
automatically updated when RDM = ‘0’, but it is not updated 
when RDM = ‘1’.  Reading, modifying, and writing are executed 
for every one-byte data, set RDM = ‘1’.  RAM address setting is 
not allowed in the sleep mode or standby mode. 

 

RM1 RM0 RAM Selection 

0 0 DDRAM 

0 1 Inhibited 

1 0 CGRAM 

1 1 SGRAM 

 

6.22. RAM Write Data (RF) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 1 WD7 WD6 WD5 WD4 WD3 WD2 WD1 WD0 

 

6.23. RAM Read Data (RF) 

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

1 1 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RD0 

 
WD7 - 0: Write 8-bit data to the DDRAM and CGRAM, and upper 4-bit data 

to the SGRAM. The DDRAM / CGRAM / SGRAM is selected by 
the previous specification of the RM 1/0 bit.  After a write, the 
address is automatically incremented or decremented by 1 
according to the I/D bit setting in the entry mode set instruction.  
During the sleep and standby modes, the DDRAM, CGRAM, or 
SGRAM cannot be accessed. 

RD7 - 0: Read 8-bit data from the DDRAM, CGRAM or SGRAM.  The 
DDRAM, CGRAM, or SGRAM is selected by the previous 
specification of the RM 1/0 bit.  In the parallel bus interface 
mode, the first-byte data reading will be invalid immediately 
after the RAM address set, and the consecutive second-byte 
data will be read normally.  In the serial interface mode, two 
bytes will be invalid immediately after the start byte, and the 
consecutive third-byte data will be read normally. 
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Address: N set

Dummy read (invaild data)

Read (data of address N)

Address: N±1 (RDM = "0")
Address: N (RDM = "1")

i) Parallel bus interface mode

First byte

Second byte

Start byte

Address: N set

Start byte

Dummy read (invalid data)

Dummy read (invalid data)

Read (data of address N)

Address: N±1 (RDM = "0")
Address: N (RDM = "1")

ii) Serial interface mode

First byte

Second byte

Third byte
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7. SYSTEM INITIALIZE 
The SPLC701B is internally initialized by RESETB input.  During 

initialization, the system executes a display cleared instruction 

after reset is cancelled.  The system executes the other 

instructions during the reset period. Because the busy flag (BF) 

indicates a busy state (BF = 1) during the reset period and the 

display cleared instruction is executed following reset 

cancellation, no instruction or RAM data access from the MPU is 

accepted.  The reset input must be held for at least 1 ms.  Any 

initializing instruction must wait for 200 clock cycles after the reset 

is canceled so that execution of the display cleared instruction 

can be completed. 

 

7.1. Instruction Set Initialization 

1). Execute display cleared (writes half-size space code A0H to 

DDRAM) 

2). Start oscillation  

3). Driver output control (NL2-0 = 100: 1/54 duty drive, CEN = 0, 

SGS = 0, CMS = 0, CEN = 0) 

4). LCD waveform control (B/C = 0: B-pattern waveform, EOR = 0, 

NW4-0 = 0000) 

5). LCD drive control (BS2 - 0 = 000: 1/8 bias drive, CT4 - 0 = 

00000: Weak contrast) 

6). Power control (AMP = 0: LCD power off, BT1/0 = 00: Single 

boost, SLP = 0: Sleep off, STB  = 0: Standby off) 

7). Key scan control (KSB = 0: Key scan, IRE = 0: Key interrupt 

(IRQ) disabled, KF1/0  = 00: set to 64 cycles) 

8). Port control (PT2/1/0 = 000: PORT2/1/0 output = GND level) 

9). Entry mode set (REV = 0, SPR = 0, GR = 0: Character display 

mode, RDM = 0, I/D = 1: Increment by 1) 

10). Cursor control (CH = 0: Cursor home, LC = 0, B/W = 0, C = 0, 

B = 0) 

11). Display control (DC/DS = 00: Display off, NC1/0 = 00: 

six-character display) 

12). Scroll control (SN1/0 = 00, SL3/2/1/0 = 0000: First raster-row 

displayed at the top of the first line) 

13). Half-size ROM control (RL4/3/2/1 = 0000: Bank 0 selection) 

14). Half-size display attribute (A41 = A40 = A31 = A30 = A21 = 

A20  = A11 = A10 = 0:Normal half-size display) 

15). RAM address (RM1/0 = 00: DDRAM selection, AD10 - 0 = 

000H) 

 

7.2. RAM Data Initialization 

7.2.1. DDRAM 
All addresses are initialized to A0H by the display cleared 

instruction after the reset is canceled. 

7.2.2. CGRAM/SGRAM 

This is not automatically initialized by the reset input. It must be 

initialized by software while the display is off (DC = DS = 0). 

 

7.3. Output PIN Initialization 

1). LCD driver output pins (SEG/COM): Outputs GND level 

2). Booster output pins (VLOUT): Outputs VCC level 

3). Key strobe pins (KST3 - 0): Output strobe signals at specified 

time intervals 

4). Key scan interrupt pin (IRQB): Outputs VCC level 

5). General output ports (PORT2 - 0): Output GND level 

 

8. DESIGN GUIDE 
8.1. Power Sequential Procedure 

Resetb active
(Resetb =VSS)

wait 1ms

"4-bit synchronous"
(if 4-bit interface)

refer to
"4-bit interface"

"Initial command"
(R2-RC command)
No wait time need

Power-on

Resetb cancelling
(Resetb =VDD)

wait 10ms

issue RD-RF to
dispaly graphic and

text

Cyclic issue
"4-bit

synchrounous "
"Initial command"
to improve noise

immunity

......
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8.2. Example of 4 line x 10 full-width character  
with booster and voltage follower enable 

RB=0F                     // all 4 display lines select bank 1
RF=C1 // show half-width 'A'
RF=C2 // show half-width 'B'
RF=34 // show full-width code "0x1234"
RF=12

(The character show on the panel depend the the font code, SPLC701B-NnnV)

Resetb active
(Resetb =VSS)

wait 1ms

Resetb cancelling
(Resetb =VDD)

wait 10ms

R2=40 // nl=4, duty=1/54 ; 4 line display
R4=10 // 1/8 bias 10000=1.6R
R5=B0 // amp=1, 4x ; 4X booster enable
R6=00 // pt=000, ksb=0, ire=0, kf=00 ; key scan disable
R9=32 // dc=ds=1, nc=10; ; icon display on, main display area on
(initial command for
a. 4 linex10 full-width dispaly
b. internal booster and voltage follower used)

Power-on

"4-bit synchronous"
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8.3. Wait Time 

Address counter value(AC) Min. 

Reset active 1ms 

Reset canceling 10ms 

Clear display command(R0) 4ms 

All other command 0us(no wait is ok) 

 

8.4. FPC Layout 

Do not short <VSS, VSSP>, <VDD, VCI> on ITO, please short on 

PCB (best) or FPC metal line (Better) 

 

8.5. ITO Layout 

The ITO Layout areas of VSS, VSSP, VDD and VCI pads should 

be as large as possible. 

Pin name 
Reference 

Resistor Value(ohm) 
Priority 

VSS <80 1 

VSSP <80 2 

VDD <200 3 

VCI <200 4 

C1+, C1-, C2+, C2-, C3+, 

C3- 

<350 5 

VLCD, VLOUT <350 6 

V1-V5 <700 7 

CSB, RS, RW, SCL, SDA <1.5K 8 

Common As uniform as possible 9 

Segment pin As uniform as possible 10 

All other pin <2K 11 

V5V4V3V2V1C
1-

C
1+

C
2-

C
3-

C
3+

C
2+VC

1

VD
D

VS
SP

VS
S

R
W

/R
D

B/
SD

A
E/

W
R

B/
SC

L
R

S
C

SB
R

ES
ET

B
D

B0
D

B1
D

B2
D

B3
D

B4
D

B5
D

B6
D

B7IM
0

IM
1

IM
2

VL
C

D

FP
C

IT
O

*ITO: Indium Tin Oxide
FPC: Flexible Print Circuit
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9. SRAM ADDRESS MAPPING 
9.1. DDRAM Address Mapping 

Panel Display Character(Half Size) Display 

line 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1st 00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F 10 11 12 13 

2nd 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 30 31 32 33 

3rd 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 52 53 

4th 60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F 70 71 72 73 

 

 

9.2. Display-Start Lines 

Display-line 

Mode 
Duty Ratio Common pins 

1st line 

(SN = 00) 

2nd line 

(SN = 01) 

3rd line 

(SN = 10) 

4th line 

(SN = 11) 

1-line           1/15 

(NL = 100) 
COM13 - 1 0016 - 1316 2016 - 3316 4016 - 5316 6016 - 7316 

COM13 - 1 0016 - 1316 2016 - 3316 4016 - 5316 6016 - 7316 2-line           1/28 

(NL = 100) COM26 - 14 2016 - 3316 4016 - 5316 6016 - 7316 0016 - 1316 

COM13 - 1 0016 - 1316 0016 - 1316 4016 - 5316 6016 - 7316 

COM26 - 14 2016 - 3316 2016 - 3316 6016 - 7316 0016 - 1316 

3-line           1/41 

(NL = 011) 

COM39 - 27 4016 - 5316 4016 - 5316 0016 - 1316 2016 - 3316 

COM13 - 1 0016 - 1316 0016 - 1316 4016 - 5316 6016 - 7316 

COM26 - 14 2016 - 3316 2016 - 3316 6016 - 7316 0016 - 1316 

COM39 - 27 4016 - 5316 4016 - 5316 0016 - 1316 2016 - 3316 

4-line           1/54 

(NL = 100) 

COM52 - 40 6016 - 7316 6016 - 7316 2016 - 3316 4016 - 5316 

 

9.3. Combined Display of Full-Size and Half-Size 
Characters 

The SPLC701B creates a display from the left edge of the display 

area combining 12-dot full-size (font size: 11 x 12 dots) and 6-dot 

half-size characters (font size: 5 x 12 dots).  There will be a 

one-dot space between these fonts.  The most significant bit in 

the data (8 bits) in the DDRAM is allocated to the designation bit 

indicating a full-size or half-size character.  When this MSB is 0, 

the full-size character is selected, and when 1, the half-size 

character is selected. 

 
When the full-size character is selected, two bytes of DDRAM are 

linked and used as a 16-bit code. In this case, the lower byte is 

written into the smaller DDRAM address.  13 bits of this 16-bit 

code are used as character codes. Since up to 8,192 character 

codes can be specified, symbols can be used as well as the JIS 

Level-1 and Level-2 Kanji Sets.  In addition, two of the remaining 

bits can be allocated to a display-attribute code and can designate 

a black-white reversed display for individual characters.  

 

 

Below table shows the relationship between the 16-bit designated 

JIS code and the SPLC701B 13-bit character code.  The 8-bit 

data designating half-size characters are used as an 8-bit code.  

Specifically, 7 bits of  the 8-bit half-size characters become the 

character codes, so that a total of 128 characters can be displayed 

(alphanumeric characters and symbols can be displayed as 

half-size characters).  These 128 CGROMs (HCGROMs) for 

half-size fonts have two memory banks and incorporate a total of 

256 half-size fonts.  These memory banks are switched in a 

display-line unit by bits RL4 - 1 in the half-size ROM select register 

(RA).  A half-size font display attribute is designated by the 

half-size display attribute register (RB) in a display-line unit. Note 

that the same display attribute in a character unit such as the 

full-size font cannot be specified. 

 

User fonts can be displayed using the CGRAM. Special symbols 

not included in the internal CGROM can be displayed as needed.  

Since the display font size of the CGRAM is 12 x 13 dots, CGRAM 

fonts can be displayed to the right, left, top, or bottom, in order to 

4th line 5th column = address 6416 
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be used to display double-size characters.  In the super-imposed 

display mode, which displays the combined character display 

mode and graphics display mode, this CGRAM becomes the bit 

map memory for the graphics display and cannot be used as the 

user font for characters. 

 

0 A0A1 C12 C11 C10 C9 C8 Upper byte

Lower byte

Character code : C12 - C0 (13 bits)

Display attribute code : A1/A0 (2 bits)

Full-size Code Format

C7 C6 C5 C4 C3 C2 C1 C0

 
 

Attribute code and Display Contents 

A1 A0 Full-size Font Display attribute 

0 0 Normal display 

0 1 Black-white reversed display 

1 0 Blinking display 

1 1 Black-white reversed blinking display 

a) Example of normal display

01

11

0 00 0 0 0 0 0

0 0 1 0 0 0 1 0

Upper byte

Lower byteDDRAM
Code

DDRAM
Code

0 0 0 0 0 0

0 0 1 0 0 0 1 0

Upper byte

Lower byteDDRAM
Code

DDRAM
Code

0 0 0 0 0 0

0 0 1 0 0 0 1 0

Upper byte

Lower byteDDRAM
Code

DDRAM
Code

0 10 0 0 0 0 0

0 0 1 0 0 0 1 0

Upper byte

Lower byteDDRAM
Code

DDRAM
Code

c) Example of blinking display

d) Example of black-white reversed blinking display

b) Example of black-white reversed display

 
Example of Full-size Character Display at Display Attribute Designation 
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Kanji Alphanumeric
i) Black-white reversed
   display of full-size "³]p"
   ¡DA1 = 0
   ¡DA0 = 1

ii) Black-white reversed
    display of half-size
    characters in the 3rd line
   ¡DA31 = 0
   ¡DA30 = 1

iii) Black-white reversed
    display of full-size
    "電話"
   ¡DA1 = 0
   ¡DA0 = 1

 
Example of Black-white Reversed Character Display 

 

JIS first byte code: b7 - 1(7bits) 

JIS second byte code: b7 - 1(7bits) 

CGRAM code for user fonts: u6 - 1(6bits) 

 SPLC701B Character Code 
JIS Code 

B7 B6 B5 C12 C11 C10 C9 C8 C7 C6 C5 C4 C3 C2 C1 C0 

Non-kanji 0 1 0 0 A7 A6 B3 B2 B1 0 0 A5 A4 A3 A2 A1 

0 1 1 0 B7 B4 B3 B2 B1 A7 A6 A5 A4 A3 A2 A1 
Level-1 Kanji 

1 0 0 0 B7 B4 B3 B2 B1 A7 A6 A5 A4 A3 A2 A1 

1 0 1 1 B6 B4 B3 B2 B1 A7 A6 A5 A4 A3 A2 A1 

1 1 0 1 B6 B4 B3 B2 B1 A7 A6 A5 A4 A3 A2 A1 Level-2 Kanji 

1 1 1 1 A7 A6 B3 B2 B1 0 0 A5 A4 A3 A2 A1 

User Font - - - U6 0 0 0 0 0 0 0 U5 U4 U3 U2 U1 

 Upper byte Lower byte 

 

1 C6 C5 C4 C3 C2 C1 C0

Character code

Character code: C6 - 0 (7bits)
MSB LSB
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10. JIS CODE AND SPLC701B CHARACTER CODE 

The full-size character display conforms to the JIS code (16 bits).  

According to the relationship between the 13-bit JIS code, the 

code is converted from 16 bits to 13 bits, and the data of two 

bytes/character is written to the DDRAM.  Write the lower byte to 

the smaller DDRAM address.  When displaying a half-size 

character, write the one byte/character data to the DDRAM.  

Display attribute control is performed for a 12 x 13 dot matrix unit 

that includes a 11 x 12 dot full-size character and a column of dots 

to the right and a row of dots at the bottom.  The blinking cycle for 

the blinking display and black-white reversed blinking display is 64 

frames.  The blinking display is provided by changing the display 

pattern every 32 frames. 

 
Scan Sequence  

DDRAM 

address 

00 01 02 03 

DDRAM 

data 
1000-0001 0010-1110 0000-0111 1000-0010 

Display 

font 
“1” “小” “2” 

Note: The LCD scan from right to left. 

 

10.1. CGRAM Address Mapping for User Define Font 

Character Code 0000 0001 0002 0003 0004 0005 0006 0007 0008 0009 

DB0 

DB1 

DB2 

DB3 

DB4 

DB5 

DB6 

DB7 

000 

| 

00B 

00C 

| 

017 

018 

| 

023 

024 

| 

02F 

030 

| 

03B 

03C 

| 

047 

048 

| 

053 

054 

| 

05F 

060 

| 

06B 

06C 

| 

077 

DB0 

DB1 

DB2 

DB3 

CGRAM 

Address 

DB4 

100 

| 

10B 

10C 

| 

117 

118 

| 

123 

124 

| 

12F 

130 

| 

13B 

13C 

| 

147 

148 

| 

153 

154 

| 

15F 

160 

| 

16B 

16C 

| 

177 

Character Code 0010 0011 0012 0013 0014 0015 0016 0017 0018 0019 

DB5 

DB6 

DB7 

100 

| 

10B 

10C 

| 

117 

118 

| 

123 

124 

| 

12F 

130 

| 

13B 

13C 

| 

147 

148 

| 

153 

154 

| 

15F 

160 

| 

16B 

16C 

| 

177 

DB0 

DB1 

DB2 

DB3 

DB4 

DB5 

DB6 

DB7 

200 

| 

20B 

20C 

| 

217 

218 

| 

223 

224 

| 

22F 

230 

| 

23B 

23C 

| 

247 

248 

| 

253 

254 

| 

25F 

260 

| 

26B 

26C 

| 

277 

DB0 

CGRAM 

Address 

DB1 
300-30B 30C-317 318-323 324-32F 330-33B 33C-347 348-353 354-35F 360-36B 36C-377 
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Character Code 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 

DB2 

DB3 

DB4 

DB5 

DB6 

DB7 

300 

| 

30B 

30C 

| 

317 

318 

| 

323 

324 

| 

32F 

330 

| 

33B 

33C 

| 

347 

348 

| 

353 

354 

| 

35F 

360 

| 

36B 

36C 

| 

377 

DB0 

DB1 

DB2 

DB3 

DB4 

DB5 

CGRAM 

Address 

DB6 

400 

| 

40B 

40C 

| 

417 

418 

| 

423 

424 

| 

42F 

430 

| 

43B 

43C 

| 

447 

448 

| 

453 

454 

| 

45F 

460 

| 

46B 

46C 

| 

477 

Character Code 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 

DB7 400-40B 40C-417 418-423 424-42F 430-43B 43C-447 448-453 454-45F 460-46B 46C-477 

DB0 

DB1 

DB2 

DB3 

DB4 

DB5 

DB6 

DB7 

500 

| 

50B 

50C 

| 

517 

518 

| 

523 

524 

| 

52F 

530 

| 

53B 

53C 

| 

547 

548 

| 

553 

554 

| 

55F 

560 

| 

56B 

56C 

| 

577 

DB0 

DB1 

DB2 

CGRAM 

Address 

DB3 

600-60B 60C-617 618-623 624-62F 630-63B 63C-647 648-653 654-65F 660-66B 66C-677 

 

04 55 55 55 04 50 C
F

41 5F D
0

10 10

20 4F 89 1F 90 88 89 86 86 89 08 10

 

Two user define character, 000016 and 001016 , shown on left demonstrating what data should 

be fill into CGRAM to form the 12*13 full-windows user fonts. 

Addr[016..0B16] = {04, 55, 55, 55, 04, 50, CF, 41, 5F, D0, 10, 10} (hexadecimal form) 

Addr[10016..10B16] = { 20, 4F, 89, 1F, 90, 88, 89, 86, 86, 89, 08, 10} (hexadecimal form) 

 

 

Sunplus C
onfid

entia
l

For P
ARTMIN

ER U
se

 O
nly



   

 
 SPLC701B 

   

 

© Sunplus Technology Co., Ltd. 
Proprietary & Confidential  

41 MAY. 17, 2005 
Version: 1.5 

 

10.2. CGRAM Address Mapping for Graphical Mode (SGS=0) 

 

Segm
ent 

driver 

Seg1 
Seg2 
Seg3 
Seg4 
Seg5 
Seg6 
Seg7 
Seg8 
Seg9 

Seg10 
Seg11 
Seg12 
Seg13 
Seg14 
Seg15 
Seg16 
Seg17 
Seg18 
Seg19 
Seg20 
Seg21 
Seg22 
Seg23 
Seg24 
Seg25 
Seg26 
Seg27 
Seg28 
Seg29 
Seg30 
Seg31 
Seg32 
Seg33 
Seg34 
Seg35 

…
 

…
 

…
 

Seg118 
Seg119 
Seg120 

 

DB0          1 1 1 1 1 1 1 1 1 1 1                         Com1 
DB1        1 1            1 1                       Com2 
DB2      1 1                1 1                     Com3 
DB3    1 1                    1 1                   Com4 
DB4   1 1           1           1 1                  Com5 
DB5  1 1            1            1 1                 Com6 
DB6 1 1             1             1 1                Com7 

A
D

D
R

 000
16 ~077

16  DB7 1              1              1 1               Com8 
DB0 1              1                              Com9 
DB1 1              1                              Com10 
DB2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1               Com11 
DB3               1               1               Com12 
DB4               1               1               Com13 
DB5 1 1             1               1               Com14 
DB6 1 1             1             1 1                Com15 

A
D

D
R

 100
16 ~177

16  DB7  1 1            1            1 1                 Com16 
DB0    1 1          1           1 1                  Com17 
DB1     1 1                  1 1                    Com18 
DB2       1 1              1 1                      Com19 
DB3         1 1 1 1 1 1 1 1 1 1 1 1 1                        Com20 
DB4                                             Com21 
DB5                                             Com22 
DB6                                             Com23 

A
D

D
R

 200
16 ~277

16  DB7                                             Com24 
DB0                                             Com25 
DB1                                             Com26 
DB2                                             Com27 
DB3                                             Com28 
DB4                                             Com29 
DB5                                             Com30 
DB6                                             Com31 

A
D

D
R

 300
16 ~377

16  DB7                                             Com32 
DB0                                             Com33 
DB1                                             Com34 
DB2                                             Com35 
DB3                                             Com36 
DB4                                             Com37 
DB5                                             Com38 
DB6                                             Com39 

A
D

D
R

 400
16 ~477

16  DB7                                             Com40 
DB0                                             Com41 
DB1                                             Com42 
DB2                                             Com43 
DB3                                             Com44 
DB4                                             Com45 
DB5                                             Com46 
DB6                                             Com47 

A
D

D
R

 500
16 ~577

16  DB7                                             Com48 
DB0                                             Com49 
DB1                                             Com50 
DB2                                             Com51 

A
D

D
R

 
00

16 ~677
16  DB3                                             

 
Com52 

Note: Address [60016~67716] are all half-byte only. 
 

SEG 

COM 
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10.3. SGRAM Address Mapping (SGS=0) 

 

Segm
ent 

driver 

Seg1 

Seg2 

Seg3 

Seg4 

Seg5 

Seg6 

Seg7 

Seg8 

Seg9 

Seg10  

Seg11 

Seg12 

Seg13 

Seg14 

Seg15 

Seg16 

Seg17 

…
 

…
 

…
 

Seg118 

Seg119 

Seg120 

 

DB0 * * * * * * * * * * * * * * * * * * * * * * * * * * 

DB1 * * * * * * * * * * * * * 

* 

* 

* 

* * * * * * * * * * * * * * 

DB2 * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

DB3 * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

DB4 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

DB5 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

COMS1 

DB6 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

A
D

D
R

 000
16 ~077

16  

DB7 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

 
COMS2 

 

There are 2 common for icon display, 120 segment * 2 common = 

240 com-seg intersection for icon.  SEG1, SEG4, SEG7, SEG10, 

SEG13,…, SEG112, SEG115, SEG118, total: 40 segment, are 

gray-scale icon. Others are mono-blinking icons.  And COMS1 

and COMS2 are controlled by the same grayscale. So we total 

have only (120-40)*2+40 = 200 individual icons. 

 

Relationship between SGRAM and Grayscale Segment Display 

DB7 DB6 DB5 DB4 Effective voltage for COMS1 

0 0 0 0 0(always unlit) 

0 0 0 1 1(always lit) 

0 0 1 0 0.34(graylevel) 

0 0 1 1 0.38(graylevel) 

0 1 0 0 0.41(graylevel) 

0 1 0 1 0.44(graylevel) 

0 1 1 0 0.47(graylevel) 

0 1 1 1 0.50(graylevel) 

1 0 0 0 (Blink display) 

1 0 0 1 0.53(graylevel) 

1 0 1 0 0.56(graylevel) 

1 0 1 1 0.59(graylevel) 

1 1 0 0 0.63(graylevel) 

1 1 0 1 0.66(graylevel) 

1 1 1 0 0.69(graylevel) 

1 1 1 1 0.72(graylevel) 

 

Relationship between SGRAM and Mono-Blinking Segment 

Display for COMS1 80-blinking Segment 

DB5 DB4 LCD display control for coms1 segment 

0 0 Always unlit 

0 1 Always lit 

1 0 Blinking display (32-frame unit) 

1 1 Double-speed blinking display (16-frame unit) 

 

Relationship between SGRAM and Mono-Blinking Segment 

Display for COMS2 80-blinking Segment 

DB7 DB6 LCD display control for coms2 segment 

0 0 Always unlit 

0 1 Always lit 

1 0 Blinking display(32-frame unit) 

1 1 Double-speed blinking display(16-frame unit) 

 

(Invalid area) 

SEG 

COM 
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11. Code 003A Example 
For better quality, please download the font database and font editor from Sunplus’ web site. 

 

11.1. Full-Size Font Pattern
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11.2. Half-Size Font Pattern 

11.2.1. Bank 0 

 
 

11.2.2. Bank 1 
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12. ELECTRICAL SPECIFICATIONS 
12.1. Absolute Maximum Rating 

Characteristics Symbol Value 

Power supply voltage(1) VCC -0.3V to +4.0V 

Power supply voltage(2) VLCD-GND -0.3V to +14.0V 

Input voltage VT -0.3V to VCC+0.3V 

Operating temperature TOPR -40℃ to +85℃ 

Storage temperature TSTG -55℃ to +110℃ 

Note: Stresses beyond those given in the Absolute Maximum Rating table may cause operational errors or damage to the device.  For normal operational 
conditions see AC/DC Electrical Characteristics. 

 
12.2. DC Characteristics (VCC = 2.0V - 3.6V, TA = 25℃) 

Limit 
Characteristics Symbol 

Min. Typ. Max. 
Unit Test condition 

Input high voltage VIH 0.8VCC - VCC V Pure input pin, I/O pin 

Input low voltage VIL 0 - 0.15VCC V  

Output high voltage VOH1 0.75VCC - - V IOH = -0.4mA @ 3.0V (SDA, DB7 - 0 pin) 

Output low voltage VOL1 - - 0.2VCC V IOL = 0.4mA @ 3.0V (SDA, DB7 - 0 pin) 

Output high voltage VOH2 0.7VCC - - V IOH = -3.0A @ 3.0V (KST3 - 0 pin) 

Output low voltage VOL2 - - 0.2VCC V IOL = 1.0mA @ 3.0V (KST3 - 0 pin) 

Output high voltage VOH3 0.75VCC - - V IOH = -0.4mA @ 3.0V (PORT2 - 0 pin) 

Output low voltage VOL3 - - 0.2VCC V IOL = 0.4mA @ 3.0V (PORT2 - 0 pin) 

Pull-up MOS current -IP - 3.0 - A VCC = 3.0V, VIN = 0 (DB7 - 0, SDA pin) 

Driver ON resistance RON - 3.0 20 K ±ID = 50A, VLCD = 6.0V (com, seg pin) 

Current consumption 

during normal 
IOP - 100 - A 

VCC = 3.6V, FOSC = 100KHz 

(VCC ----- GND) 

Current consumption 

during sleep 
ISL - 30 - A 

FOSC = 100KHz 

VCC = 3.6V  

Current consumption 

during standby 
IST - - 3.0 A 

NO R-C oscillation  

VCC = 3.0V 

LCD driver power supply 

current 
IEE - 20  A 

VLCD - GND = 8.0V, FOSC = 60KHz, 1/7 bias 

VTEST3 = VCC 

LCD driver voltage VLCD 4.5 - 12 V VLCD - GND 
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12.3. AC Characteristics  

12.3.1. Scan timing characteristics (VCC = 2.0V - 3.6V) 

Limit 
Characteristics Symbol 

Min. Typ. Max. 
Unit Test condition 

Frame rate tfr 60 80 100 Hz NL = 100, NC = 10, measure from com1 

 

12.3.2. 68-system bus interface timing characteristics (VCC = 2.0V - 3.6V) 

Limit 
Characteristics Symbol 

Min. Typ. Max. 
Unit Test condition 

Write 800 - - 
Enable cycle time 

Read 
tCYCE 

1200 - - 
ns  

Enable high-level pulse width 
Write 

Read 
PWEH 

150 

450 

- 

- 

- 

- 
ns  

Enable low-level pulse width 
Write 

Read 
PWEL 

300 

450 

- 

- 

- 

- 
ns  

Enable rise/fall time tEr,tEf - - 25 ns  

Setup time (RS, R/W to E, CSB) tASE 50 - - ns  

Address hold time tAHE 20 - - ns  

Write data setup time tDSWE 60 - - ns  

Write data hold time tHE 20 - - ns  

Read data delay time tDDRE - - 400 ns  

Read data hold time tDHRE 5.0 - - ns  
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12.3.3. 68-system write timing (Address N Set First) 

N

tcyce

PWEH

tDSWE

tHE

PWEL

tASE
tAHE

E

RS

CSB

write data

RW

 

N

tcyce

PWEH

tDSWE

tHE

PWEL

tASE
tAHE

E

RS

CSB

write data

RW
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12.3.4. 68-system read timing (Address N Set First) 

RS

CSB

E

Read data Dummy N

tcyce

PWEH

tDHRE

PWEL

tDDRE

tAHEtASE

RW

 

12.3.5. 80-system bus interface timing characteristics (VCC = 2.0V - 3.6V) 

Limit 
Characteristics Symbol 

Min. Typ. Max. 
Unit Test condition 

Write 800 - - 
Bus cycle time 

Read 
tCYCE 

1200 - - 
ns  

Write low-level pulse width 

Read low-level pulse width 

Write 

Read 

PWLW 

PWLR 

150 

450 

- 

- 

- 

- 
ns  

Write high-level pulse width 

Read high-level pulse width 

Write 

Read 

PWHW 

PWHR 

300 

450 

- 

- 

- 

- 
ns  

Enable rise/fall time TWRr,tWRf - - 25 ns  

Setup time  

(RS to CSB, WRB, RDB) 
tAS 50 - - ns  

Address hold time tAH 20 - - ns  

Write data setup time tDSW 60 - - ns  

Write data hold time tH 20 - - ns  

Read data delay time tDDR - - 400 ns  

Read data hold time tDHR 5.0 - - ns  
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12.3.6. 80-system write timing (Address N Set First) 

N

tcyce

PWLW

tDSW

tHWR

PWHW

tAS
tAH

RS

CSB

WRB

write data

 

12.3.7. 80-system read timing (Address N Set First) 

RS

CSB

RDB

Read data Dummy N

tcyce

PWLR

tDHRD

PWHR

tDDR

tAHtAS

 

12.3.8. Clock-synchronized serial interface timing characteristics (VCC = 2.0V - 3.6V) 

Limit 
Characteristics Symbol 

Min. Typ. Max. 
Unit Test condition 

Serial clock cycle time 
Write 

Read 
tSCYC 

0.5 

1.0 

- 

- 

20 

20 
s  

Clock high-level pulse width 

 

Write 

Read 
tSCH 

230 

480 

- 

- 

- 

- 
ns  

Clock low-level pulse width 

 

Write 

Read 
tSCL 

230 

480 

- 

- 

- 

- 
ns  

Serial clock rise/fall time tSCr,tSCf - - 25 ns  

Chip select setup time tCSU 60 - - ns  

Chip select hold time tCH 200 - - ns  

Serial input data setup time tSISU 100 - - ns  

Serial input data hold time tSIH 100 - - ns  

Serial output data delay time tSOD - - 400 ns  

Serial output data hold time tSOH 5.0 - - ns  
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12.3.9. Serial write timing 

input input

t
SCYC

t
SCL

t
CHt

CSU

t
SCH

t
SISU

t
SIH

CSB

SCL

SDA(write)

 

12.3.10. Serial read timing 

output

tSCYC

tSCL

tCHtCSU

tSCH

tSOD

output

tSOH

CSB

SCL

SDA(read)
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13. APPLICATION CIRCUITS 
13.1. 80-8 bit Parallel Interface 

SPLC701B

RW/RDB/SDA

MPU

V1
V2
V3

V4
V5

VLOUT
VLCD

1uF

0.47uF
0.47uF

0.47uF

0.47uF 0.47uF

RESETB

VDD

E/WRB/SCL
RS
CSB

DB[7:0]

80-8 bit Parallel Interface

OPOFF

VTEST3
VTEST1

2V~3.6V (VCI<=VDD)

VSS

VDD
VSS

VSS

VSSP

VCI
VDD

0V

0.1uF

VSS
FPC short

1uF

1uF

1uF
FPC short,if possible

C3+

C3-

C2+

C2-

C1+

C1-

IM2
IM1
IM0

All pin not listed here, please leave it open

FPC short if VCI=VDD

<VSS,VSSP>  must be shorted on PCB(best),FPC(better)

<VLCD,VLOUT> short on PCB/FPC is optional for better display quality

VLout=VCI*4, no regulator inside

<VSS,VSSP>  should not  be shorted on glass's ITO

<VLCD,VLOUT> could be shorted on ITO

Keep VCI<=VDD, if VCI=VDD, <VDD,VCI> should obey the same rule of <VSS,VSSP>
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13.2. 80-4 bit Parallel Interface  

SPLC701B

RW/RDB/SDA

MPU

V1
V2
V3

V4
V5

VLOUT
VLCD

1uF

0.47uF
0.47uF

0.47uF

0.47uF 0.47uF

RESETB

VDD

E/WRB/SCL
RS
CSB

DB[7:4]

80-4 bit Parallel Interface

OPOFF

VTEST3
VTEST1

2V~3.6V (VCI<=VDD)

VSS

VDD
VDD

VSS

VSSP

VCI
VDD

0V

0.1uF

VSS
FPC short

1uF

1uF

1uF
FPC short,if possible

C3+

C3-

C2+

C2-

C1+

C1-

IM2
IM1
IM0

All pin not listed here, please leave it open

FPC short if VCI=VDD

<VSS,VSSP>  must be shorted on PCB(best),FPC(better)

<VLCD,VLOUT> short on PCB/FPC is optional for better display quality

VLout=VCI*4, no regulator inside

<VSS,VSSP>  should not  be shorted on glass's ITO

<VLCD,VLOUT> could be shorted on ITO

Keep VCI<=VDD, if VCI=VDD, <VDD,VCI> should obey the same rule of <VSS,VSSP>
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13.3. 68-8 bit Parallel Interface 

SPLC701B

RW/RDB/SDA

MPU

V1
V2
V3

V4
V5

VLOUT
VLCD

1uF

0.47uF
0.47uF

0.47uF

0.47uF 0.47uF

RESETB

VSS

E/WRB/SCL
RS
CSB

DB[7:0]

68-8 bit Parallel Interface

OPOFF

VTEST3
VTEST1

2V~3.6V (VCI<=VDD)

VSS

VDD

VSS

VSSP

VCI
VDD

0V

0.1uF

VSS
FPC short

1uF

1uF

1uF
FPC short,if possible

C3+

C3-

C2+

C2-

C1+

C1-

IM2
IM1
IM0VSS

All pin not listed here, please leave it open

FPC short if VCI=VDD

<VSS,VSSP>  must be shorted on PCB(best),FPC(better)

<VLCD,VLOUT> short on PCB/FPC is optional for better display quality

VLout=VCI*4, no regulator inside

<VSS,VSSP>  should not  be shorted on glass's ITO

<VLCD,VLOUT> could be shorted on ITO

Keep VCI<=VDD, if VCI=VDD, <VDD,VCI> should obey the same rule of <VSS,VSSP>
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13.4. 68-4 bit Parallel Interface  

SPLC701B

MPU

V1
V2
V3

V4
V5

VLOUT
VLCD

1uF

0.47uF
0.47uF

0.47uF

0.47uF 0.47uF

RESETB

VSS

RS
CSB

DB[7:4]

68-4 bit Parallel Interface

OPOFF

VTEST3
VTEST1

2V~3.6V (VCI<=VDD)

VSS

VDD

VSS

VSSP

VCI
VDD

0V

0.1uF

VSS
FPC short

1uF

1uF

1uF
FPC short,if possible

C3+

C3-

C2+

C2-

C1+

C1-

IM2
IM1
IM0

RW/RDB/SDA
E/WRB/SCL

All pin not listed here, please leave it open

FPC short if VCI=VDD

<VSS,VSSP>  must be shorted on PCB(best),FPC(better)

<VLCD,VLOUT> short on PCB/FPC is optional for better display quality

VLout=VCI*4, no regulator inside

<VSS,VSSP>  should not  be shorted on glass's ITO

<VLCD,VLOUT> could be shorted on ITO

Keep VCI<=VDD, if VCI=VDD, <VDD,VCI> should obey the same rule of <VSS,VSSP>

VDD
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13.5. Serial Interface 

SPLC701B

MPU

V1
V2
V3

V4
V5

VLOUT
VLCD

1uF

0.47uF
0.47uF

0.47uF

0.47uF 0.47uF

RESETB

VSS

RS
CSB

Serial interface

OPOFF

VTEST3
VTEST1

2V~3.6V

VSS

All pin not listed here, please leave it open

VSS

VSS

VSSP

VCI
VDD

0V

0.1uF

VSS

FPC short if VCI=VDD

FPC short

1uF

1uF

1uF
FPC short,if possible

<VSS,VSSP>  must be shorted on PCB(best),FPC(better)

<VLCD,VLOUT> short on PCB/FPC is optional for better display quality

C3+

C3-

C2+

C2-

C1+

C1-

VLout=VCI*4, no regulator inside

<VSS,VSSP>  should not  be shorted on glass's ITO

<VLCD,VLOUT> could be shorted on ITO

IM2
IM1
IM0VSS

RW/RDB/SDA
E/WRB/SCL

(ID=0)

VSS/VDD

Keep VCI<=VDD, if VCI=VDD, <VDD,VCI> should obey the same rule of <VSS,VSSP>
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13.6. 68-4 bit without internal booster 

SPLC701B
(AMP = 1)

MPU

V1
V2
V3

V4
V5

VLCD

0.47uF
0.47uF

0.47uF

0.47uF 0.47uF

RESETB

VSS

RS
CSB

DB[7:4]

68-4 bit Parallel Interface
without internal booster

OPOFF

VTEST3
VTEST1

2V~3.6V

VSS

VDD

VSS

VSSP

VCI

VDD

0V

0.1uF

VSS
FPC short

1uF

C3+

C3-

C2+
C2-

C1+

C1-

IM2
IM1
IM0

RW/RDB/SDA
E/WRB/SCL VLOUT

4.5V~12V input

All pin not listed here, please leave it open
<VSS,VSSP>  must be shorted on PCB(best),FPC(better)
<VSS,VSSP>  should not  be shorted on glass's ITO
Keep VCI<=VDD, if VCI=VDD, <VDD,VCI> should obey the same rule of <VSS,VSSP>

VDD
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13.7. 68-4 bit without internal booster and voltage follower 

SPLC701B
(AMP = 0)

MPU

VLCD

RESETB

VSS

RS
CSB

DB[7:4]

68-4 bit Parallel Interface
without internal booster and

voltage follower

OPOFF

VTEST3
VTEST1

2V~3.6V

VSS

VDD

VDD

VSSP

VCI

VDD

0V

0.1uF

VSS
FPC short

C3+

C3-

C2+
C2-

C1+

C1-

IM2
IM1
IM0

RW/RDB/SDA
E/WRB/SCL VLOUT

All pin not listed here, please leave it open
<VSS,VSSP>  must be shorted on PCB(best),FPC(better)
<VSS,VSSP>  should not  be shorted on glass's ITO

VDD

External
power

V1
V2
V3
V4
V5
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13.8. Serial Interface with keyscan and port 

SPLC701B

MPU
csb
rs

sda

kst[3:0]

irqb

PORT0~2

VDD

VSS
VSS

ID

Serial Interface with
keyscan and port

DB[7:0]

resetb

scl

IM2
IM1
IM0

2V~3.6V

VSSP

VCI
VDD

0V
0.1uF

VSS
FPC short

OPOFFVSS

V1
V2
V3

V4
V5

VLOUT
VLCD

1uF

0.47uF
0.47uF

0.47uF

0.47uF

VTEST3
VTEST1

VSS

1uF

1uF

1uF

C3+

C3-

C2+

C2-

C1+

C1-

FPC short if VCI=VDD

All pin not listed here, please leave it open
<VSS,VSSP>  must be shorted on PCB(best),FPC(better)

<VLCD,VLOUT> short on PCB/FPC is optional for better display quality

VLout=VCI*4, no regulator inside

<VSS,VSSP>  should not  be shorted on glass's ITO

<VLCD,VLOUT> could be shorted on ITO

Keep VCI<=VDD, if VCI=VDD, <VDD,VCI> should obey the same rule of <VSS,VSSP>
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14. REFERENTIAL DATA 

VUP2 = VLOUT – GND; VUP3 = VLOUT – GND; VUP4 = VLOUT – GND 

(1) Relation between the obtained voltage and input voltage  

3.5
4.5
5.5
6.5
7.5
8.5
9.5

10.5
11.5
12.5
13.5

2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

2x

3x

4x

Vci (V)

VUP2/
VUP3/
VUP4(V)

VCI = VCC, fcp = 60 kHz, TA = 25℃ 

 

(2) Relation between the obtained voltage and temperature 

V
U

P
3 

(V
)

10

10.5

11

11.5

12

-40 -20 0 20 40 60 80
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(3) Relation between the obtained voltage and capacitance 
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(4) Relation between the obtained voltage and current 
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(5) Relation between the Internal frequency & temperature 
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15. PACKAGE/PAD LOCATIONS 
15.1. Package/PAD Locations\ 

Please contact Sunplus sales representatives for more information. 

 

15.2. Ordering Information 

Product Number Package Type 

SPLC701B-NnnV-C Chip form 
Note1: Code number is assigned for customer.   
Note2: Code number (N = A - Z or 0 - 9, nn = 00 - 99); version (V = A - Z). 
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16. DISCLAIMER 

The information appearing in this publication is believed to be accurate. 

Integrated circuits sold by Sunplus Technology are covered by the warranty and patent indemnification provisions stipulated in the terms of 

sale only.  SUNPLUS makes no warranty, express, statutory implied or by description regarding the information in this publication or 

regarding the freedom of the described chip(s) from patent infringement.  FURTHERMORE, SUNPLUS MAKES NO WARRANTY OF 

MERCHANTABILITY OR FITNESS FOR ANY PURPOSE.  SUNPLUS reserves the right to halt production or alter the specifications and 

prices at any time without notice.  Accordingly, the reader is cautioned to verify that the data sheets and other information in this 

publication are current before placing orders.  Products described herein are intended for use in normal commercial applications.  

Applications involving unusual environmental or reliability requirements, e.g. military equipment or medical life support equipment, are 

specifically not recommended without additional processing by SUNPLUS for such applications.  Please note that application circuits 

illustrated in this document are for reference purposes only. 
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17. REVISION HISTORY 
 

Date Revision # Description Page 

MAY. 17, 2005 1.5 Correct “SIGNAL DESCRIPTIONS” 8 

MAR. 29, 2005 1.4 Change Resetb active wait time from 10ms to 1ms 33 - 35 

JAN. 05, 2005 1.3 1. Add “BLOCK DIAGRAM” 

2. Add “REFERENTIAL DATA” 

3. Correct some typing error 

38 

63 

JUN. 30, 2004 1.2 1. Updated “SIGNAL DESCRIPTIONS”  

2. Add “CODE INFORMATION” 

3. Updated “APPLICATION CIRCUIT”  

4. Correct some typing error 

 

MAY. 28, 2003 1.1 1. Exchange IM[2], IM[1] 

2. Remove “13. PACKAGE/PAD LOCATIONS”  

8 

54 

FEB. 12, 2003 1.0 Original  
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