RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

| INTRODUCTION

RW1068 is a dot matrix LCD driver & controller LS| which is fabricated by low power CMOS
technology.

It can display 2 lines x 14 (6 x 12 dot format) When using the 2 lines x 14 (6 x 12 dot format), it can
display 2 lines of 7 Chinese character, Japanese kan-ji or Korean character. Therefore maximum 504
characters can be included. Customized codes are available.

] FUNCTIONS

- Character type dot matrix LCD driver & controller

- Internal drivers: 26 common and 84 segment output

- Easy interface with 4-bit or 8-bit MPU or standard 4 lines / 3 lines serial peripheral interface ( SPI )
- 6 x 12 dot matrix possible

- Bi-directional shift function

- All character reverse display

- Display shift per line

- Voltage converter for LCD drive voltage: 8 V max (2 times / 3 times)

- Various instruction functions

- Automatic power on reset

] FEATURES

- Internal Memory

- Character Generator ROM (CGROM): 17,280 bits +18,432 bits x 3 (240 + 256 x 3 characters x 6 x
12 dot)

- Character Generator RAM (CGRAM): 64 x 8 bits (4 characters x 6 x12 dot)
- Icon RAM (SEGRAM): 16 x 8 hits (84 icons max.)

- Display Data RAM (DDRAM): 80 x 8 bits (80 characters max.)

- Low power operation

- Power supply voltage range: 2.7 ~ 5.5V (VDD)

- LCD Drive voltage range: 3.0 ~ 7.2 V (VO — Vss)

- CMOS process

- duty cycles: 1/25 (refer to Table 1.)

- Internal oscillator with an external resistor

- Low power consumption

- Bare chip available

RockWorks Technology Corp.



RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

RW1068 Serial Revision History

Version Date Description
Modify Time Characteristics -~
11 2006/04/11 |AC Characteristics ~ DC Characteristics
Modify bias ration change from 1/5 21/6.7 (in table 7)
1.2 2006/05/12 . o
Value of RB change 62.5K from 56K in example circuit.
1.3 2006/07/05 |Pad Configuration add Substrate connects to VSS
Add CHIP LAYOUT
1.4 2006/07/14 |Add 4-PIN ~ 3-PIN SPI Circuit and initializing by
instruction
15 2006/09/01 |Modify timing sequence drawing
Add /O pad configuration and modify MPU interface
1.6 2007/4/23 |
circuit
Modify Voltage converter for LCD drive voltage and LCD
1.7 2007/9/10

Drive voltage range
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[ ] Programmable duty cycles

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

(Table 1)
Display Line Single-chip Operation
Numbers Duty Ratio . S
Y Displayable characters Possible icons
2 1/25 2 lines of 14 characters ( 6 x 12 dots ) 84
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26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

] PAD CONFIGURATION

B HBH b DO DS DHLDO DL DL OO DO DO DG

N 4 O 9O ©® N~ © W T MO N d O DN~ O ;LW T MO N -d O OO 0N~ O WS

3332283823288 2288y889yYS8Y¥dddggdd

OO0 OO0 OO0O000000 000000 00C04addnd
SEGS6 1 O+ O 113 SEG26
SEGST 2 O \ | 12 SEG25
SEGS8 3 ] ] 11 SEG24
SEGSY 4 ] MARK ] 110 SEG23
SEGE0 5 [] ] 109 SEG22
SEGEL 6 O | 108 SEG21
seee2 7 O | 107 SEGR0
SEGE3 8 ] ] 106 SEGI9
sEGe4 9 ] ] 105  SEGIS
SEGES 10 [] [] 104 SEGL7
SEGE6 11 ] ] 103 SEG16
sEGe7 12 [] ] 102 SEGIS
SEGES 13 [] ] 101 SEG4
SEGEY 14 O O 100 SEGI3
SEGT0 15 | O 9  SEcl2
SEGTL 16 | | 9%  SEGL
SEGT2 17 O v | 97 SEGI0
SEG73 18 O o | %  SEGO
SEGT4 19 O = | 9%  SEG8
SEG75 20 | | 9  SEG7
SEG76 21 O (0,0) | 93 SEG6
SEG77 22 |;| |;| 92 SEG5
SEG78 23 - L 91 SEG4
SEGTY 24 L X v ] 0  SEG3
SEGE0 25 L [ ] 89 SEG2
SEGBL 26 L [] 8  SEGL
Secez 27 = Chip size: 4856 x 3455 = & comz
SEGe3 28 L Pad Pitch: 105~130 L &  comzs
SEG84 29 = Pad size: 90x 90 L & comz
NC = Chip thickness: 482.6 = & comat
NC 0 Unit: um 5 8  COM20
e 0 Substrate connects to VSS 0 oo
comie 34 O O 80  com17
Ccom15 35 O O 79 coms
com14 36 O O B com?
com13 37 | O 7 coms
com12 38 | O 76 COMS
com1t 39 | O 75 com4
com10 40 O O 74 coms
como9 41 | O 73 com2
ICON1 42 | [l 72 comi

OO0 OO0 OO0O000000 000000 00C04addnd
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B CHIP LAYOUT

PIN1—»
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B PAD LOCATION

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

UNIT: (um)
PAD PAD COORDINATE PAD PAD COORDINATE PAD PAD COORDINATE
NUMB NAME NU NAME NU NAME
ER X Y MBE X Y MBE X Y
R R
1 SEG56 -2203 -1623 49 VSS 2323 -831 97 SEG10 -474 1623
2 SEG57 -2073 -1623 50 RS 2323 -727 98 SEG11 -580 1623
3 SEG58 -1953 -1623 51 RW 2323 -623 99 SEG12 -685 1623
4 SEG59 -1843 -1623 52 E 2323 -519 100 SEG13 -790 1623
5 SEG60 -1738 -1623 53 DBO 2323 -415 101 SEG14 -895 1623
6 SEG61 -1632 -1623 54 DB1 2323 -312 102 SEG15 -1000 1623
7 SEG62 -1527 -1623 55 DB2 2323 -208 103 SEG16 -1106 1623
8 SEG63 -1422 -1623 56 DB3 2323 -104 104 SEG17 -1211 1623
9 SEG64 -1316 -1623 57 DB4 2323 0 105 SEG18 -1316 1623
10 SEG65 -1211 -1623 58 DB5 / CSB 2323 104 106 SEG19 -1422 1623
11 SEG66 -1106 -1623 59 DB6 / SCLK 2323 208 107 SEG20 -1527 1623
12 SEG67 -1000 -1623 60 DB7/SID 2323 312 108 SEG21 -1632 1623
13 SEG68 -895 -1623 61 C2P 2323 416 109 SEG22 -1738 1623
14 SEG69 -790 -1623 62 C2N 2323 519 110 SEG23 -1843 1623
15 SEG70 -685 -1623 63 C1P 2323 623 111 SEG24 -1953 1623
16 SEG71 -579 -1623 64 CIN 2323 727 112 SEG25 -2073 1623
17 SEG72 -474 -1623 65 VOouT 2323 831 113 SEG26 -2203 1623
18 SEG73 -369 -1623 66 VO 2323 935 114 SEG27 -2323 1503
19 SEG74 -263 -1623 67 Vi 2323 1039 115 SEG28 -2323 1373
20 SEG75 -158 -1623 68 V2 2323 1143 116 SEG29 -2323 1253
21 SEG76 -53 -1623 69 V3 2323 1253 117 SEG30 -2323 1143
22 SEG77 53 -1623 70 V4 2323 1373 118 SEG31 -2323 1039
23 SEG78 158 -1623 71 ICON2 2323 1503 119 SEG32 -2323 935
24 SEG79 263 -1623 72 COM1 2203 1623 120 SEG33 -2323 831
25 SEG80 369 -1623 73 ComM2 2073 1623 121 SEG34 -2323 727
26 SEG81 474 -1623 74 COM3 1953 1623 122 SEG35 -2323 623
27 SEG82 579 -1623 75 COM4 1843 1623 123 SEG36 -2323 519
28 SEG83 684 -1623 76 COM5 1738 1623 124 SEG37 -2323 416
29 SEG84 790 -1623 77 COM6 1632 1623 125 SEG38 -2323 312
30 NC 895 -1623 78 COM7 1527 1623 126 SEG39 -2323 208
31 NC 1000 -1623 79 COM8 1422 1623 127 SEG40 -2323 104
32 NC 1106 -1623 80 COM17 1316 1623 128 SEG41 -2323 0
33 NC 1211 -1623 81 COM18 1211 1623 129 SEG42 -2323 -104
34 COM16 1316 -1623 82 COM19 1106 1623 130 SEG43 -2323 -208
35 COM15 1422 -1623 83 COM20 1000 1623 131 SEG44 -2323 -312
36 COoM14 1527 -1623 84 ComM21 895 1623 132 SEG45 -2323 -415
37 COM13 1632 -1623 85 COM22 790 1623 133 SEG46 -2323 -519
38 COM12 1738 -1623 86 COM23 684 1623 134 SEG47 -2323 -623
39 CoM11 1843 -1623 87 COM24 579 1623 135 SEG48 -2323 -727
40 COM10 1953 -1623 88 SEG1 474 1623 136 SEG49 -2323 -831
41 COoM9 2073 -1623 89 SEG2 369 1623 137 SEG50 -2323 -935
42 ICON1 2203 -1623 90 SEG3 263 1623 138 SEG51 -2323 -1039
43 VDD 2323 -1503 91 SEG4 158 1623 139 SEG52 -2323 -1143
44 0osc2 2323 -1373 92 SEG5 53 1623 140 SEG53 -2323 -1253
45 0oscC1 2323 -1253 93 SEG6 -53 1623 141 SEG54 -2323 -1373
46 XRESET 2323 -1143 94 SEG7 -158 1623 142 SEG55 -2323 -1503
47 PSB 2323 -1039 95 SEG8 -263 1623
48 VR 2323 -935 96 SEG9 -369 1623
*“RW1068” Marking: easy to find the PAD No: 1
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B PAD DESCRIPTION

INPUT/OU DESCRIPTION
PAD TPUT INTERFACE
vbb For logical circuit(+3V,+5V)
vss - Power supply | OV (GND) Power supply
Vo-va Bias voltage level for LCD driving
VR Input . Reference Reference voltage input to generate VO -
input voltage
SEG1-SEG84 Output SSSP’;SPI Segment signal output for LCD drive LCD
ICON1 ~ ICON2 Output Cglrjr:’r)r:ﬁn Common signal output for LCD drive LCD
COM1-COM24 Output Cg;rz;:ﬁn Common signal output for LCD drive LCD
Input When use internal oscillator, connect external External
0SC1,0sC2 (0SC1), Oscillator Rf resistor. resistor/%sgllator
Output If external clock is used, connect it to OSC1 -~ (0SC1)
(0sc2) OSC2 is floating.
External To use the voltage converter (2 times/ 3 External
CI1IN,C1P Inout Capacitance times), these pins must be connected to the Capacitance
C2N,C2P p pin ut external capacitance. P
P (Please see page 36 for more detail)
XRESET Input Reset pin Initialized to Low -
Two / Three
VOUT Output times Voltage converter output voltage )
converter
output
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B PAD DESCRIPTION (continued)

INPUT/OU DESCRIPTION
PAD TPUT INTERFACE
Interface Select Interface mode with the MPU.
PSB Input mode When PSB = “Low” : Serial mode, MPU
selection When PSB = “High”: 4 -bit / 8 -bit bus mode.
In bus mode, used as register selection input.
RS Input Register select | When RS = “High”, Date register is selected. MPU
When RS = “Low”, Instruction register is selected.
E Input Read. Write In bus mode, used as read write enable signal. MPU
enable
In bus mode, used as read / write selection input.
RW Input 5\7;2' When RW ="High”, read operation. MPU
When RW ="Low", write operation.
Input. _ In 8-bit bus mode, used as low order bi-directional data bus.
DBO-DB3 Output Data bus 0~3 During 4-bit bus mode or serial mode, open these pins. MPU
DB4 Input. In 8-bit bus mode, used as high order bi-directional data bus.
Output Data bus 4 In case of 4-bit bus mode, used as both high and low order. MPU
In 8-bit bus mode, used as high order bi-directional data bus.
Inout Data bus 5 / In case of 4-bit bus mode, used as both high and low order.
DB5/CSB OuF: u‘t Chio select In serial mode, used as chip selection input. MPU
p p When CSB = “Low”, selected
When CSB = “High”, not selected. ( Low access enable )
In 8-bit bus mode, used as high order bi-directional data bus.
DB6/SCLK (I)nuF:uL‘t gztr?a?ﬁi)g(/ In case of 4-bit bus mode, used as both high and low order. MPU
p In serial mode, used as serial clock input pin.
Data bus 7 / In 8-bit bus mode, used as high order bi-directional data bus.
DB7/SID Input. L In case of 4-bit bus mode, used as both high and low order.
Serial input MPU
Output d DB7 used for Busy Flag output.
ata . - .
In serial mode, used for data input pin.

9

RockWorks Technology Corp.




RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B INSTRUCTION DESCRIPTION

Execution
Instruction | o Instruction Code Description fo;cmiezm
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO ( kH;)
D?s'efg . o o 0 o o o o o 0 L |write 201" o DDRAM. and set 153ms
play DDRAM address to “00H" from AC. :
Set DDRAM address to “00H” from
Return AC and return cursor to its original
Home 0 0 0 0 0 0 0 0 0 1 X position if shifted. 1.53ms
The contents of DDRAM are not
changed.
Set power down mode bit.
Power PD =*“1": power down mode set
Down 1 0 0 0 0 0 0 0 0 1 PD — e ! 37us
PD = “0": power down mode
Mode h
disable.
Assign cursor moving direction.
I/D = *1": increment
I/D =“0": decrement
And display shift enable bit.
Entdw 0 0 0 0 0 0 0 0 1 I/ID S S =“1": make display shift of the
Mode enabled lines by the DS2
Set - DS1 bits in the Shift Enable
instruction. 37us
S ="0": display shift disable
Segment bi-direction function.
1 0 0 0 0 0 0 0 1 1 BID BID =“1": Seg84 —Segl,
BID = “0": Segl—Seg84.
Setdisplay / cursor / blink on/off
Display D ": display on,
ON/OFF D =*“0" display off,
Control 0 0 0 0 0 0 0 1 D C B C ="1" cursor on, 37us
C ="0" cursor off,
B =“1": blink on,
B ="0: blink off.
Assign black/white inverting of
cursor,
Extended B/W = “1": black/white inverting of
Function cursor enable,
set i 0 0 0 0 0 0 1 Fw BW 0 B/W = “0": black/white inverting of 87ps
cursor disable
FW= “0" Not allow
FW= “1" 6x12 font size is selected
10
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Instruction

RE

Instruction Code

RS

RIW

DB7

DB6

DB5 DB4 DB3

DB2

DB1

DBO

Description

Execution
Time
(fosc =270
kHz )

Cursor or
Display
shift

0 1 S/IC

R/L

Cursor or display shift.
S/C =“1": display shift,
S/C =*“0": cursor shift,
R/L =“1": shift to right,
R/L =“0" : shift to left.

37us

Shift Enable

Ds2

DS1

(when DC = “1*)

Determine the line for display shift.

DS1 = “1/0™: 1st line display shift
enable/disable

DS2 = *1/0": 2nd line display shift
enable/disable

37us

Code Bank
Selection

CB1

CBO

(when DC = “0")

(CB1, CB0) = ( 0,0) ROM code Bank 0 selected
(0, 1) ROM code Bank 1 selected
(1, 0) ROM code Bank 2 selected
(1, 1) ROM code Bank 3 selected

37us

Function
Set

RE(0)

DC

REV

Set interface data length

(IF ="1": 8-bit, IF ="0": 4-bit ),

extension register, RE(“0"),

shift enable.
DC="1": enable display shift per line.
DC="0": enable the selection of code bank.

Reverse bit

REV =

: reverse display,
: normal display.

37us

RE(1)

BE

Set IF, RE(“1") and CGRAM/SEGRAM blink

enable (BE)

BE = “1/0": CGRAM/SEGRAM blink
enable/disable.

37us

11

RockWorks Technology Corp.




0C

orks

RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Execution
Instruction RE Instruction Code Description ( f0;’:;119270
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO kH;)
Set Set CGRAM address in address
CGRAM 0 0 0 0 1 AC5 AC4 AC3 AC2 AC1 ACO 37us
counter.
Address
Set Set SEGRAM address in address
SEGRAM 1 0 0 0 1 X X AC3 AC2 AC1 ACO counter 37
Address : s
Set Set DDRAM address in address
DDRAM 0 0 0 1 AC6 AC5 AC4 AC3 AC2 AC1 ACO 37us
counter.
Address
Set Data .
Length 1 0 0 1 SDé SD5 Sb4 SD3 SD2 SD1 SDO  |[Set data length for 3 line SPI 37us
Can know internal operation is ready
or not by reading BF.
Read Busy
flagand | X | © 1 BF AC6 | AC5 AC4 | AC3 | Ac2 | Ac1 | Aco Igrf ;g;‘i’;‘fgdaddress counter Ous
Address BF =“1": busy state,
BF ="0": ready state.
43ps
. Write data into internal RAM.
Write Data X 1 0 D7 D6 D5 D4 D3 D2 D1 Do (DDRAM / CGRAM / SEGRAM).
43us
Read data from internal RAM.
Read Data X 1 1 D7 D6 D5 D4 D3 D2 D1 Do (DDRAM / CGRAM / SEGRAM).

° Note : 1. When an MPU program with Busy Flag(DB7) checking is made, 1/ 2 FOSC ( is necessary ) for executing
the next instruction by the “E “ signal after the Busy Flag ( DB7) goes to “ Low .
2.

“ X" Don't care
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2 lines x 14 (6 x 12 dot format) — Chinese character
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2 lines x 14 (6 x 12 dot format) — Korean Character
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
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OO0 OO0 OOOOO0OOOOOO000 00000 0oaaaa NO000O00O0 00 10 00

2 lines x 14 (6 x 12 dot format) —Japanese kan-ji Character
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
B FUNCTION DESCRIPTION

® SYSTEM INTERFACE

This chip has all three kinds interface type with MPU : serial, 4-bit bus and 8-bit bus. Serial and bus
(4-bit/8-bit) is selected by PSB input, and 4-bit bus and 8-hit bus is selected by IF bit in the instruction
register. During read or write operation, two 8-bit registers are used. One is data register (DR), the
other is instruction register (IR). The data register (DR) is used as temporary data storage place for
being written into or read from DDRAM/CGRAM/SEGRAM, target RAM is selected by RAM address
setting instruction. Each internal operation, reading from or writing into RAM, is done automatically.

So to speak, after MPU reads DR data, the data in the next DDRAM/CGRAM/SEGRAM address is
transferred into DR automatically. Also after MPU writes data to DR, the data in DR is transferred into
DDRAM/CGRAM/SEGRAM automatically.

The Instruction register (IR) is used only to store instruction code transferred from MPU. MPU cannot
use it to read instruction data. To select register, use RS input pin in 4-bit/8-bit bus mode (PSB =
"High") or RS bit in serial mode (PSB="Low").

RS R/W Operation

0 0 Instruction write operation (MPU writes Instruction code into IR)
0 1 Read busy flag (DB7) and address counter (DBO - DB6)

1 0 Data write operation (MPU writes data into DR)

1 1 Data read operation (MPU reads data from DR)

® BUSY FLAG (BF)

When BF = "High", it indicates that the internal operation is being processed. So during this time the
next instruction cannot be accepted. BF can be read, when RS = Low and R/ W = High (Read
Instruction Operation), through DB7 Before executing the next instruction, be sure that BF is not High.
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

® DISPLAY DATA RAM (DDRAM)

DDRAM stores display data of maximum 80 x 8 bits (80 characters). DDRAM address is set in the
address counter (AC) as a hexadecimal number. (refer to Figure 1.)

MSB LSB
‘ AC6 | ACS ‘ AC4 | AC3 ‘ AC2 | AC1 ‘ ACO |

Figure 1. DDRAM Address
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

»  6-dot 2-line Display
In case of 2-line display with 6-dot font, the address range of DDRAM is 00H-27H, 40H-67H
(refer to Figure 2).

1 2 3 45 6 7 8 9 1011 12 13 14 < Display Position
o —{00[01]02]03]04 |05 06] 07 ] 08 [09 [0A|0B [oC|0D |~ DPRAM Address

COM13

o |40 411424344 | 45|46 |47 |48 |49 |4A 4B |4C|4D

1 23 4567 8 91011121314
s —01]02] 03] 04] 05 | 06 [07] 08 | 09 [0a 0B oc oD 0E |

w41 [42]43]44]45 |46 | 47] 48] 49 |4a]4B]4C 4D 4E
(After Shift Left)

1 234567 891011121314
o —{27]00] 01 02] 03] 04]05] 06 ] 07 |08 [ 09|02 [0B0C|

Sows {67]40]41[42]43]44]45] 46|47 [48]49]4a]4B]4C]
(After Shift Right)

(Figure 2.) 2-line X 24ch. Display ( 6-dot Font Width )
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
® TIMING GENERATION CIRCUIT

Timing generation circuit generates clock signals for the internal operations.

® ADDRESS COUNTER (AC)

Address Counter (AC) stores DDRAM/CGRAM/SEGRAM address, transferred from IR.
After writing into (reading from) DDRAM/CGRAM/SEGRAM, AC is automatically increased
(decreased) by 1.

When RS ="Low" and R/W = "High", AC can be read through DB0O-DB6

® CURSOR/BLINK CONTROL CIRCUIT

It controls cursor/blink ON/OFF and black/white inversion at cursor position.

® | CDDRIVER CIRCUIT

LCD Driver circuit has 26 common and 84 segment signals for LCD driving.

Data from SEGRAM/CGRAM/CGROM is transferred to 84 bit segment latch serially,

and then it is stored to 84 bit shift latch. When each COM is selected by 26 bit common register,
segment data also output through segment driver from 84 bit segment latch.

In case of 2 line (6 dots width) display mode, COM0-COM25 have 1/25 duty.

19

RockWorks Technology Corp.



RockNorks

RW1068

26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
® CGROM (CHARACTER GENERATOR ROM)
CGROM has 17,280 bits +18,432 bits x 3 (240 + 256 x 3 characters x 6 x 12 dot)
® CGRAM (CHARACTER GENERATOR RAM)

CGRAM has up to 6 x 12 dots 4 characters. By writing font data to CGRAM, user defined character
can be used ( referto Table 2).

> 6 x 12 dots Character Pattern

Table 2.

Character Code (DDRAM data) CGRAM Address CGRAM Data Pattern Number

D7 D6 D5 D4 D3 D2 DI DO |A5 A4 |A3 A2 Al A0 [P7 P6 P5 P4 P3 P2 Pl PO
o 0 0 0 O O O X|{O OlO O O O}|BI BO O 0O I 1 1 O] Pattenl

0 0 1 0O -1 0 0 0 1

0 1 0 01 0 0 0 1

0 1 1 0O 1 0 0 0 1

1 0 0 0O 1 0 0 0 1

1 0 1 0O 1 0 0 0 1

1 1 0 0 1 1 1 1 1

1 1 1 0 1 0 0 0 1

o 0 0 0 0 O O X|{0O Of1 O O OfBI BO O 1 0 0 0 1

0 0 1 0O 1 0 0 0 1

0 1 0 0O 1 0 0 0 1

0 1 1 0 1 0 0 0 1

1 0 0 o 0 0 0 0 o0

1 0 1 o 0 0 0 0 O

1 1 0 o 0 0 0 0 0

I 1 1 0o 0 0 0 0 0
o o o0 o o0 1 1 Xx|1 1/0 O O OBl BO 0 O I 1 I O] Paten4

0 0 1 0O 1 0 0 0 1

0 1 0 0O 1 0 0 0 1

0 1 1 0O 1 0 0 0 1

1 0 0 0O 1 0 0 0 1

1 0 1 0O 1 0 0 0 1

1 1 0 0 1 1 1 1 1

1 1 1 0 1 0 0 0 1

0 0 0 0 0 1 1 X{|1 1 1 0 0O OBl BO 0 1 O O O 1

0 0 1 0O 1 0 0 0 1

0 1 0 0O 1 0 0 0 1

0 1 1 0O 1 0 0 0 1

1 0 0 o 0 0 0 0 0

1 0 1 o 0 0 0 0 0

1 1 0 o 0 0 0 0 0

1 1 1 0o 0 0 0 0 0

1. When BE (Blink Enable bit) = "High", blink is controlled by B1 and BO bit.

In case of 6-dot font width, when B1 = "1", enabled dots of PO-P5 will blink, and when B1 ="0" and BO = "1",
enabled dots of P5 will blink, when B1 ="0" and BO = "0", blink will not happen.

2."X": Don't care
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® SEGRAM (SEGMENT ICON RAM)

SEGRAM has segment control data and segment pattern data. There are 2 ICON pins act as the
COM line to display the icon SEGRAM data. The outputs of these 2 ICON pins are exactly the same.
The higher 2-bits of SEGRAM data are blinking control data, and lower 6-bits are pattern data (refer to

Table 3 and Figure 3).

Table 3. Relationship between SEGRAM Address and Display Pattern

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

SEGRAM Data Display Pattern
SEGRAM Address
6-dot Font Width
A3 A2 Al A0 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 Bl BO S1 S2 S3 S4 S5 S6
0 0 0 1 Bl BO S7 S8 S9 S10 S11 S12
0 0 1 0 Bl BO S13 S14 S15 S16 S17 S18
0 0 1 1 Bl BO S19 S20 S21 S22 S23 S24
0 1 0 0 Bl BO S25 S26 S27 S28 S29 S30
0 1 0 1 Bl BO S31 S32 S33 S34 S35 S36
0 1 1 0 Bl BO S37 S38 S39 S40 S41 S42
0 1 1 1 Bl BO S43 S44 S45 S46 S47 S48
1 0 0 0 Bl BO S49 S50 Ss1 S52 S53 S54
1 0 0 1 Bl BO S55 S56 S57 S58 S59 S60
1 0 1 0 Bl BO S61 S62 S63 S64 S65 S66
1 0 1 1 Bl BO S67 S68 S69 S70 S71 S72
1 1 0 0 Bl BO S73 S74 S75 S76 S77 S78
1 1 0 1 Bl BO S79 S80 S81 S82 S83 S84
1 1 1 0 - - - - - - -
1 1 1 1 - - - -
1. B1, BO: Blinking control bit
Control Bit Binking Port
BE Bl B0 6- dot font width

0 X X No blink

1 0 0 No blink

1 0 1 D5

1 1 X D5 - D0

2. S1 - S84: Icon pattern ON/OFF in 6- dot font width

3. "X ": Don't care
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

RockWorks

>

6 Dot Font Width

Figure 3. Relationship between SEGRAM and Segment Display
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
B INSTRUCTION DESCRIPTION

OUTLINE

To overcome the speed difference between internal clock of RwW1068 and MPU clock, RW1068
performs internal operation by storing control information to IR or DR. The internal operation is
determined according to the signal from MPU, composed of read/write and data bus.

Instruction can be divided largely four kinds;

¢ RW1068 function set instructions (set display methods, set data length, etc.)
¢ Address set instructions to internal RAM

¢ Data transfer instructions with internal RAM

e Others

The address of internal RAM is automatically increased or decreased by 1.

NOTE: During internal operation, Busy Flag (DB7) is read high. Busy Flag check must be proceeded the next
instruction.
Busy flag check must be proceeded the next instruction.
When an MPU program with Busy Flag (DB7) checking is made, 1/2 Fosc (is necessary) for executing the
next instruction by the falling edge of the “E” signal after the Busy Flag (DB7) goes to “Low”.
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

® Display Clear

RS R/W DB7 DB6 DB5 DB4 DB3  DB2 DB1 DBO
o | o | o | o | o | o J o | o | o | 1 ]

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM
address to "00H" into AC (address counter). Return cursor to the original status, namely, bring the
cursor to the left edge on first line of the display. Make entry mode increment (I/D = "1").

® Return Home: (RE =0)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o [ o [ o | o | o [ o | o | 1 [ x |

Return Home is cursor return home instruction. Set DDRAM address to "00H" into the address counter.

Return cursor to its original site and return display to its original status, if shifted. Contents of DDRAM
does not change.

® Power Down Mode Set: (RE =1)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o | o J] o | o | o | o | o | 1 | pp |

Power down mode enable bit set instruction.
PD = “High”, it makes RW1068 suppress current consumption except the current needed for data
storage by executing next three functions.
1. Makes the output value of all the COM / SEG ports VSS.
2. Disable voltage converter to remove the current through the divide resistor of power supply.
This instruction can be used as power sleep mode.
When PD = “Low”, power down mode becomes disabled.

® Entry Mode Set: (RE =0)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o | o |J] o | o | o | o | 1 | wo | s |

Set the moving direction of cursor and display.
I/D: Increment/decrement of DDRAM address (cursor or blink)

When 1I/D = "High", cursor/blink moves to right and DDRAM address is increased by 1.

When I/D = "Low", cursor/blink moves to left and DDRAM address is decreased by 1.
CGRAM/SEGRAM operates the same as DDRAM, when read from or write to CGRAM/SEGRAM.

When S = "High", after DDRAM write, the display of enabled line by DS1 — DS2 bits in the shift enable
instruction is shifted to the right (I/D = "0") or to the left (I/D = "1"). But it will seem as if the cursor does

not move. When S = "Low", or DDRAM read, or CGRAM/SEGRAM read/write operation, shift of
display like this function is not performed.
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26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
® Entry Mode Set: (RE =1)
RS R/W DB7 DB6 DB5 DB4 DB3  DB2 DB1 DBO

|l o | o [ o | o | o | o | o | 1 ] 1 T BD |
Set the data shift direction of segment in the application set.

BID: Data Shift Direction of Segment
When BID = "Low", segment data shift direction is set to normal order from SEG1 to SEG84.
When BID = "High", segment data shift direction is set to reverse from SEG84 to SEG1.
By using this instruction, the efficiency of application board area can be raised.
- The BID setting instruction is recommended to be set at the same time level of function set
instruction.
- DB1 bit must be set to “1”.

® Display ON/OFF Control (RE = 0)
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

L o [ o | o | o [ o [ o [ 1 [ b [ ¢ [ B |
Control display/cursor/blink ON/OFF 1 bit register.

D: Display ON/OFF control bit
When D = "High", entire display is turned on.
When D ="Low", display is turned off, but display data is remained in DDRAM.
C: Cursor ON/OFF control bit
When C = "High", cursor is turned on.
When C ="Low", cursor is disappeared in current display, but I/D register remains its data.
B: Cursor Blink ON/OFF control bit
When B = "High", cursor blink is on, that performs alternate between all the high data and
display character at the cursor position. If fOSC has 270 kHz frequency, blinking has 370 ms
interval.
When B = "Low", blink is off.

® Extended Function Set (RE =1)

RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
|l o | o [ o | o | o | o | 1 | mw [ BW | 0 |

B/W: Black/ white inversion enable bit
When B/W = "High", black/white inversion at the cursor position is set. In this case C/B bit of
display ON/OFF control instruction becomes don't care condition. If fOSC has frequency of
270kHz, inversion has 70 ms intervals.

FW: font size select bit.

When FW=1, font width is 6 dot and font height is 12 dots. (Important: the user must select FW=1 to
set RW1068 in correct mode. FW=0 is not allow)
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

6 - bit

A
v

CGRAM

Character 12 -bit
Font

(6-dot)

CGRAM

Figure 4. 6-dot Font Width CGROM/CGRAM
e Cursor or Display Shift (RE = 0)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o | o | o | o | 1 | sc | rR | - | - ]

Without writing or reading of display data, shift right/left cursor position or display. This instruction is
used to correct or search display data (refer to Table 4). During 2-line mode display, cursor moves to
the 2nd line after 40th digit of 1st line.

Note that display shift is performed simultaneously in all the line enabled by DS1 — DS2 in the shift
enable instruction. When displayed data is shifted repeatedly, each line shifted individually. When
display shift is performed, the contents of address counter are not changed.

During low power consumption mode, display shift may not be performed normally.

Table 4. Shift Patterns According to S/C and R/L Bits

Operation

Shift cursor to the left, address counter is decreased by 1

Shift cursor to the right, address counter is increased by 1

w
Rklolo|x
@)
~lo|k|o]Z
=

Shift all the display to the left, cursor moves according to the display

Shift all the display to the right, cursor moves according to the display
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

® Code Bank Selection

(DC=0)
RS R/W DB7 DB6 DB5 DB4 DB3  DB2 DB1 DBO
o | o J o J o | o | 1 ] x T x ] cB1 ] cBo |

There’s 4 different code bank with each 256 fonts of 6 x 12 bits

CBl1 CBO

code bank 0

code bank 1

code bank 2

==Y
RO (Ol

code bank 3

When writing to DDRAM for each displaying character the code bank must be properly set.

® Shift Enable

(DC=1)
RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
o | o | o | o | o | 1 | o | o | bs2 | bps1 |

DS: Display Shift per Line Enable
This instruction selects shifted to be according to each line mode in display shift right/left
instruction.
DS1, DS2 indicate each line to be shifted, and each shift is performed individually in each line.

Table 5. Relationship between DS and COM Signal (2 lines)

Enable Bit | Enabled Common Signals during Shift Operation
DS1 COM1 ~ COM12 The parts of display line the
Corresponds to enabled
DS2 COM13 ~ COM24 Common signal can be shifted.

27

RockWorks Technology Corp.




RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

® Function Set
(RE =0)
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
o | o | o | o | 1 | ¥ | X |REO]| DC | REV |
IF: Interface data length control bit
When IF = "High", it means 8-bit bus mode with MPU.
When IF = "Low", it means 4-bit bus mode with MPU. So to speak ,IF is a signal to select 8-bit or
4-bit bus mode.
When 4-bit bus mode, it needs to transfer 4-bit data by two times.
RE : Extended function registers enable bit
At this instruction, RE must be "Low".
DC : Display shift enable selection bit

When DC = "High”, enable display shift per line.
When DC ="Low”, enable the selection of code bank.

REV: Reverse enable bit

When REV = “High”, all the display data are reversed. i.e., all the white dots become black and
black dots become white.
When REV ="Low”, the display mode set normal display.

(RE = 1)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o [ o | o | 1 | ¥ | x |rREW]| BE | 0 |

IF : Interface data length control bit

RE:

When IF = "High", it means 8-bit bus mode with MPU.

When IF = "Low", it means 4-bit bus mode with MPU. So to speak, IF is a signal to select 8-bit or
4-bit bus mode.

When 4-bit bus mode, it needs to transfer 4-bit data by two times.

Extended function registers enable bit
When RE = "High", extended function set registers, SEGRAM address set registers, BID bit, DC
bits of shift enable instruction and BE bits of function set register can be accessed.

BE: CGRAM/SEGRAM data blink enable bit If BE is "High", It makes user font of CGRAM and

segment of SEGRAM blink. The quantity of blink is assigned the highest 2 bit of
CGRAM/SEGRAM.
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e Set CGRAM Address (RE =0)

RS R/W DB7 DB6 DB5 DB4 DB3 DB?2 DB1 DBO

0 | o | o | 1 ] Acs5 | Ac4a | Ac3 | Ac2 | AcC1 | Aco |
Set CGRAM address to AC.
This instruction makes CGRAM data available from MPU.
® Set SEGRAM Address (RE =1)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 | o | o [ 1 [ x T x T Ac3 | Ac2 [ Ac1 [ Aco |
Set SEGRAM address to AC.
This instruction makes SEGRAM data available from MPU.
® Set DDRAM Address (RE =0)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0o | o [ 1 | Ace | Ac5 | Aca | AcC3 | Ac2 | AC1 | AcCO |

Set DDRAM address to AC.

This instruction makes DDRAM data available from MPU.

In 2-line display mode, DDRAM address in the 1st line is from "00H" -

the 2nd line is from "40H" - "67H".

® Set data length for 3 line SPI (RE = 1)

RS R/W DB7

DB6

DB5

DB4

DB3 DB2 DB1

"27H", and DDRAM address in

DBO

o | o | 1

| sDeé

| sDs

| sb4

SD3 | sb2 | sb1 |

SDO |

In 3 lines SPI mode, set Data length command indicates the length of data which, are going to be
received by RW1068. User should set data length before display data sent. Each data length
instruction maximum can set 80 bytes of data. The table below shows how SD bits set the data length.

Table 6. Set data length according to SD Bits

SD6 SD5 SD4 SD3 SD2 SD1 SDO Function
0 0 0 0 0 0 0 Followed by 1 data write
0 0 0 0 0 0 1 Followed by 2 data write
0 0 0 0 0 1 0 Followed by 3 data write
0 0 0 0 0 1 1 Followed by 4 data write
1 0 0 1 1 1 1 Followed by 80 data write
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® Read Busy Flag & Address

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 | 1 | BF | Ace | AC5 | Ac4 | AC3 | AcC2 | AcC1 | Aco |

This instruction shows whether RW1068 is in internal operation or not. If the resultant BF is High, it
means the internal operation is in progress and you have to wait until BF to be Low, and then the next
instruction can be performed. In this instruction you can read also the value of address counter.

® \Write Datato RAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

1 | o | br | b6 | bs | b4 | b3 | b2 | b1 | DO |

Write binary 8-bit data to DDRAM/CGRAM/SEGRAM.

The selection of RAM from DDRAM, CGRAM, or SEGRAM, is set by the previous address set
instruction:

DDRAM address set, CGRAM address set, SEGRAM address set. RAM set instruction can also
determines the AC direction to RAM. After write operation, the address is automatically
increased/decreased by 1, according to the entry mode.

® Read Data from RAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

1 | 1 | bpr | b6 | b5 | b4 | b3 | D2 | D1 | DO ]

Read binary 8-bit data from DDRAM/CGRAM/SEGRAM. The selection of RAM is set by the previous
address set instruction. If address set instruction of RAM is not performed before this instruction, the
data that read first is invalid, because the direction of AC is not determined. If you read RAM data
several times without RAM address set instruction before read operation, you can get correct RAM
data from the second, but the first data would be incorrect, because there is no time margin to transfer
RAM data. In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM
address set instruction : it also transfer RAM data to output data register. After read operation address
counter is automatically increased/decreased by 1 according to the entry mode.

After CGRAM/SEGRAM read operation, display shift may not be executed correctly.

- In case of RAM write operation, after this AC is increased/decreased by 1 like read operation. In this

time, AC indicates the next address position, but you can read only the previous data by read
instruction.
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B INTERFACE WITH MPU

RW1068 can transfer data in bus mode (4-bit or 8-bit) or serial mode with MPU. So you can use any
type 4 or 8- bit MPU.

In case of 4-bit bus mode, data transfer is performed by two times to transfer 1 byte data.

¢ When interfacing data lengths are 4-bit, only 4 ports, from DB4 - DB7, are used as data bus.
At first higher 4-bit (in case of 8-bit bus mode, the contents of DB4 - DB7) are transferred, and then
lower 4- bit (in case of 8-bit bus mode, the contents of DBO - DB3) are transferred. So transfer is
performed by two times. Busy Flag outputs "High" after the second transfer are ended.

¢ When interfacing data length are 8-bit, transfer is performed at a time through 8 ports, from DBO -
DB7.

o If PSB is set to "High", Parallel bus mode is set 4-bit or 8-bit.

o If PSB is set to "Low", serial transfer mode is set.
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B [INTERFACE WITH MPU IN BUS MODE
) Interface with 8-bit MPU

If 8-bits MPU is used, RW1068 can connect directly with that. In this case, port E, RS, R/W and DBO
to DB7 need to interface each other. Example of timing sequence is shown below.

e | S
e/ ./ ./ / \_/ \
Internal Signal /" Interal Operation \ Y
oa7 Y paa X Jeusy\__ Jousy\_ \eusy/ X oma X
. | Y W W

Instruction Busy Flag Busy Flag Busy Flag Instruction
Check Check Check

Figure 5. Example of 8-bit Bus Mode Timing Sequence

® Interface with 4-bit MPU

If 4-bit MPU is used, RW1068 can connect directly with this. In this case, port E, RS, R/W and DB4 -
DB7 need to interface each other. The transfer is performed by two times. Example of timing
sequence is shown below.

RS
RIW / \
IAVARNAVANENAVAWAWVAN
Internal Signal / Internal Operation \ /_
oa7 X orXoa) /e oK \wusy/ YooK XorXe3)
) A A

Instruction Busy Flag Check Busy Flag Check Instruction

Figure 6. Example of 4-bit Bus Mode Timing Sequence
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B For serial interface data, bus lines (DB5 to DB7) are used. 4-Pin SPI

If 4-Pin SPI mode is used, CSB (DB5), SID (DB7), SCLK (DB6), and RS are used. They are chip
selection; serial input data, serial clock input, and data/instruction section, relatively. The example of
timing sequence is shown below.

» Example of timing sequence

CSB B \\___ -
SID { D7 06 £ D5 X D4 ) D3 ) D2 ¥ 01 3 00 ¥ D7 }{ b8 X 05 ) D4 ¥ 03 ¥ D2
SCLH—IM‘TMM

1 2 a3 4 =1 [+ T a ] 10 11 2 12 -i-_

RS "
S

Note: Following is the master SPI clock mode of MPU.
Idle state for clock is a high level > data is clocked into RW1068 on the rising edge of SCLK.

» Intel 8051 interface (Serial)

COM1 to COMDE |20,
PISto P17 |4 3 » CSB,SID,SCLK
2
P30 » RS e I
54
SEG1to SEGR4 [T ”
Intel 8051 Serial R 0ES
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B For serial interface data, bus lines (DB5 to DB7) are used. 3 — Pin SPI

If 3-Pin SPI mode is used, CSB (DB5), SID (DB7), and SCLK (DB6) are used. they
are chip selection, serial input data, and serial clock input, relatively. 3-Pin SPI
mode does not use RS for data/instruction selection. Data length instruction should
be used to realize data/instruction and data length instruction also indicates length
of data. The example of timing sequence is shown below; data length instruction is
followed by data set.

»  Example of timing sequence

|
4l etitating mumberel i
i

Note: Following is the master SPI clock mode of MPU.
Idle state for clock is a high level > data is clocked into RW1068 on the rising edge of SCLK.

» Intel 8051 interface (Serial)

COMT to COM25 | e
P15t P17 lq 3 .| CSB.SID.SCLK
2
ICOR o3
84
SEG1 to SEGR4 [T >
Intel 8051 Serial Ryy1068
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RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
B INITIALIZING

® INITIALIZING BY INTERNAL RESET CIRCUIT

When the power is turned on, RW1068 is initialized automatically by power on reset circuit. During the
initialization, the following instructions are executed, and BF (Busy Flag) is kept "High"(busy state) to
the end of initialization.

® Display Clear Instruction
Write "20H" to all DDRAM

() Set Functions Instruction

IF = 1: 8-bit bus mode

RE = 0: Extension register disable

BE = 0: CGRAM/SEGRAM blink OFF

DC = 0: Code bank selection enable

REV = 0: Normal display (Not reversed display)

® Control Display ON/OFF Instruction
D = 0: Display OFF

C = 0: Cursor OFF

B = 0: Blink OFF

® Set Entry Mode Instruction

I/D = 1: Increment by 1

S = 0: No entire display shift

BID = 0: Normal direction segment port

) Set Extension Function Instruction
B/W = 0: Normal cursor (11th line)

[ Enable Shift Instruction
DS=00

® Set datalength Instruction
SD = 000000

H  INITIALIZING BY HARDWARE RESET INPUT

When XRESET pin = "Low", RW1068 can be initialized like the case of power on reset. During the
power on reset operation, this pin is ignored.
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
B INITIALIZING BY INSTRUCTION

) 8-Bit Interface Mode

| Power ON |
| Wait time> 40ms I
Function Set
RS | R'W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 1 X X X X
\
Wait time> 100us
Function Set
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO b 0 Display OFF
0 0 0 0 1 1 X X X X 1 Display ON
: _* c 0 Cursor OFF
Wait time> 100us | 1 Cursor ON
v (RE=1) B 0 Blink OFF
Function Set 1 Blink ON
RS | R'W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO D 0 Decrement
0 0 0 0 1 1 X 1 X X 1 Increment
v s 0 Display shift disable
Wait time> 100us 1 Display shift enable
Extended Function Set
RS | RW | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DBL | DBO o | Blddwntelvertingof
BIW lack/white inverting of
Black/white inverti
0 0 0 0 0 0 1 1 |BwW]| 0 1 Cursor enable
Wait time> 100us I
v (RE=0)
Function Set
RS | R'W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 1 X 0 X X
Wait time> 100us
Display ON/OFF
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 1 D @ B

v

Wait time> 100us
v
Display Clear
RS R/W | DB7 | DB6 | DB5 | bB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1

v

Wait time> 10ms

Entry Mode Set
RS | R'W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 1 1/D S

v

Initialization end
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RW1068

4 — Bit Interface Mode

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

| Power ON
v v
Wait time> 40ms Wait time> 100us
v v
Function Set Extended Function Set
RS | R'W | DB7 | DB6 | DB5 | DB4 RS | R'W | DB7 | DB6 | DB5 | DB4
0 0 0 0 1 1 0 0 0 0 0 0
\4 0 0 1 1 |BW]| O
Wait time> 100us v
v Wait time> 100us
Function Set v (RE=0)
RS | R'W | DB7 | DB6 | DB5 | DB4 Function Set
0 0 0 0 1 1 RS | R'W | DB7 | DB6 | DB5 | DB4
v 0 0 0 0 1 0
Wait time> 100us 0 0 X 0 X X
v v
Function Set Wait time> 100us
RS | R/W | DB7 | DB6 | DB5 | DB4 v
0 0 0 0 1 1 Display ON/OFF
v RS | R'W | DB7 | DB6 | DB5 | DB4
Wait time> 100us 0 0 0 0 0 0
v 0 0 1 D C B
Function Set v
RS | R'W | DB7 | DB6 | DB5 | DB4 Wait time> 100us
ol o] oo 1]o v
v Display Clear
Wait time> 100us RS | R'W | DB7 | DB6 | DB5 | DB4
v (RE=0) o] ol ol o o] o
Function Set 0 0 0 0 0 1
RS | R'W | DB7 | DB6 | DB5 | DB4 v
0 0 0 0 1 0 Wait time> 100ms
0 0 X 0 X X \4
v Entry Mode Set
Wait time> 100us RS | R'W | DB7 | DB6 | DB5 | DB4
A4 (RE=1) 0 0 0 0 0 0
Function Set 0 0 0 1 1/D S
RS | R'W | DB7 | DB6 | DB5 | DB4 v
0 0 0 0 1 0 Initialization end
0 0 X 1 X 0
v
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Black/white inverting of

0 ’
B/W 1 Bla:lf/::/rr?t;?rl‘nﬁ?ng of
Cursor enable
D 0 Display OFF
1 Display ON
c 0 Cursor OFF
1 Cursor ON
B 0 Blink OFF
1 Blink ON
D 0 Decrement
1 Increment
s 0 Display shift disable
1 Display shift enable




RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

) Serial Interface Mode

| Power ON |
v
| Wait time> 40ms |
v
Function Set
RS | Rw | DB7 [ DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO b 0 Display OFF
0 0 0 0 1 X X X X X 1 Display ON
v c 0 Cursor OFF
| Wait time> 100us | 1 Cursor ON
v (RE=1) B 0 Blink OFF
Function Set 1 Blink ON
RS [Rw | DB7 [ DB6 [ DB5 [ DB4 | DB3 | DB2 | DB1 | DBO /D 0 Decrement
0 0 0 0 1 X X 1 X X 1 Increment
v s 0 Display shift disable
| Wait time> 100us | 1 Display shift enable
v
Extended Function Set
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO s L0 Blackwiite verting of
0 0 0 0 0 0 1 1 |Bw| o 1 Blackwtite inverting of
v
Wait time> 100us |
v (RE=0)
Function Set
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 X X 0 X X
\
Wait time> 100us
v
Display ON/OFF
RS | Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 1 D C B

A
Wait time> 100us

v
Display Clear
RS | R'w | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1
v
Wait time> 10ms
v
Entry Mode Set
RS | R'w | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 1 1/D S
v

| Initialization end |
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RW1068

2x Step-up voltage circuit

26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

r Vss

C8=—0.1uF

Vout

R4 rClN

0 ohn C6 0.1uF

—l_—ClP

C2P

RW1068

OPEN —C2N

External connection

VO

V&

V] B

RW1068 val o

C5

V4

VR

3x Step-up voltage circuit

]

Cc3 0.1uF

1[

Co 0.1uF

1[

C7 1uF

I

Vss

Vout

CIN

RW1068

C1P
C2P

C2N
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Table 7. Duty Ratio and Power Supply for LCD Driving

Item Data
Number of lines 2
Duty ratio 1/25
Bias 1/6.7
40
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B Timing Characteristics
®  \Writing data from MPU to RW1068

“VIHI N
RS VILI A
tAS {AH

o \ /

tPW {AH

E / \ /

" i tDSW tH ]
r . < —> D —

DB0-DB7 ><I Valid data ><

tc |

® Reading data from RW1068 to MPU

VIHI N
RS VILI -
» tAS R - tAH R
N
RW 4/ \—
o tPw ‘ ¥ {AH R
—
: / \ /
DDR i ! tH
tr —» b

DB0-DB7 ><I Valid data ><

tc |
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RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Interface Timing with External Driver

DE2(CL1)

DE1(CLZ)

" iCE

3
Y.

DES(M)

— Dy

Internal Power Supply Reset

2.1V/4.5V /

0.2v 7 \O.ZV 0.2\//—

tl’CC

tOFF

A
\
A

\

0.1mS =trcc =80mS toFF= 1mS

Notes:

B torr compensates for the power oscillation period caused by momentary power supply oscillations.
B Specified at 4.5V for 5V operation,and at 2.7V for 3V operation.

B For if 4.5V is not reached during 5V operation,teh internal reset circuit will not operate normally.
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RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B AC Characteristics
In 6800 interface(TA = 25C, VCC =2.7V)

Symbol | Characteristics | Test Condition | Min. | Typ. | Max.| Unit
Internal Clock Operation
fosc OSC Frequency R =75KQ 190 270 350 KHz
External Clock Operation

fex External Frequency - 125 270 410 KHz
Duty Cycle - 45 50 55 %
Tr,TF Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to RW1068)
Tc Enable Cycle Time Z;r(]cipt dlear display) 40 - - us
Tew Enable Pulse Width [PinE 40 - - ns
Tr TE Enable Rise/Fall Time |PinE - - 25 ns
Tas Address Setup Time  |Pins: RS,RW,E 0 - - ns
Tan AddressHold Time |Pins. RS,RW,E 10 - - ns
Tosw Data Setup Time Pins; DBO - DB7 20 - - ns
Tw DataHold Time Pins. DBO - DB7 10 - - ns
Read Mode (Reading Data from RW1068 to MPU)
Tc Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width [Pin E 480 - - ns
TrTE Enable Rise/Fall Time |PinE - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 0 - - ns
Tan AddressHold Time |Pins. RS,RW,E 10 - - ns
Toor Data Setup Time Pins: DBO - DB7 - - 320 ns
Tw DataHold Time Pins. DBO - DB7 10 - - ns
Interface Mode with LCD Driver(RW1060)
Tewn Clock Pulse with High [Pins: CL1, CL2 800 - - ns
TeowL Clock Pulse with Low |Pins: CL1, CL2 800 - - ns
Test Clock Setup Time  |Pins: CL1, CL2 500 - - ns
Tsu Data Setup Time Pin: D 300 - - ns
Ton DataHold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M 0 - 2000 ns
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RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B AC Characteristics
In 6800 interface(TA = 25C, VCC =5V)

Symbol | Characteristics | Test Condition | Min. | Typ. | Max. | Unit
Internal Clock Operation
fosc OSC Frequency R =91KQ 190 270 350 KHz
External Clock Operation

fex External Frequency - 125 270 410 KHz
Duty Cycle - 45 50 55 %
TrTE Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to RW1068)
Tc Enable Cycle Time Z)r(]cipt dlear display) 40 - - us
Tew Enable Pulse Width |[PinE 40 - - ns
TaTe Enable Rise/Fall Time |[PinE - - 25 ns
Tas Address Setup Time  |Pins: RS,RW,E 0 - - ns
Tan AddressHold Time |Pins: RS,RW,E 10 - - ns
Tosw Data Setup Time Pins: DBO - DB7 20 - - ns
Th DataHold Time Pins. DBO - DB7 10 - - ns
Read Mode (Reading Data from RW1068 to MPU)
Tc Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |PinE 140 - - ns
TrTE Enable Rise/Fall Time |Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 0 - - ns
Tan AddressHold Time |Pins: RS,RW,E 10 - - ns
Tobr Data Setup Time Pins: DBO - DB7 - - 100 ns
Th DataHold Time Pins: DBO - DB7 10 - - ns
Interface Mode with LCD Driver(RW1060)

Tewn Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Tew Clock Pulse with Low |Pins; CL1, CL2 800 - - ns
Test Clock Setup Time  [Pins: CL1, CL2 500 - - ns
Tsu Data Setup Time Pin: D 300 - - ns
Ton DataHold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M 0 - 2000 ns
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RW1068

B AC Characteristics
In Serial interface(TA =25C,VCC =2.7V)

26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Symbol | Characteristics Test Condition Min. | Typ. | Max. | Unit
Internal Clock Operation
fosc OSC Frequency R =75KQ 190 270 350 KHz
External Clock Operation

fex External Frequency - 125 270 410 KHz
Duty Cycle - 45 50 55 %
TrTE Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to RW1068)
Tc Enable CycleTime |PinE 2000 - - ns
Tew Enable Pulse Width [PinE 950 - - ns
TrTe Enable Rise/Fall Time |Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,E 50 - - ns
Tan AddressHold Time |Pins. RS,,E 10 - - ns
Tosw Data Setup Time Pins. DBO - DB7 10 - - ns
Th DataHold Time Pins: DBO - DB7 50 - - ns
Interface Mode with LCD Driver(RW1060)
Tewn Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Teow Clock Pulse with Low |Pins. CL1, CL2 800 - - ns
Test Clock Setup Time  |Pins: CL1, CL2 500 - - ns
Tsu Data Setup Time Pin: D 300 - - ns
Ton DataHold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M 0 - 2000 ns
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RW1068

26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B AC Characteristics

In Serial Interface (TA =25C,VCC=5V)

Symbol | Characteristics Test Condition Min. | Typ. | Max. | Unit
Internal Clock Operation
fosc OSC Frequency R=91KQ 190 270 350 KHz
External Clock Operation

fex External Frequency - 125 270 410 KHz
Duty Cycle - 45 50 55 %
Tr, TF Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to RW1068)
Te Enable Cycle Time |PinE 800 - - ns
Tew Enable Pulse Width |PinE 40 - - ns
TrTE Enable Rise/Fall Time |PinE - - 25 ns
Tas Address Setup Time |Pins: RS,E 50 - - ns
Tan AddressHold Time |Pins: RS,E 10 - - ns
Tosw Data Setup Time Pins: DBO - DB7 10 - - ns
Th DataHold Time Pins. DBO - DB7 50 - - ns
Interface Mode with LCD Driver(RW1060)

Tewn Clock Pulse with High |Pins: CL1, CL2 800 - - ns
TowL Clock Pulse with Low |Pins: CL1, CL2 800 - - ns
Test Clock Setup Time  [Pins: CL1, CL2 500 - - ns
Tsu Data Setup Time Pin: D 300 - - ns
Ton DataHold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M 0 - 2000 ns
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26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage Vee -0.3to+5.5
LCD Driver Voltage Vico Vsst+7.0 to Vss-0.3
Input VVoltage Vin -0.3 toVct+0.3
Operating Temperature Ta -40°C to + 90°C
Storage Temperature Tsro -55°C to + 125°C

B DC Characteristics
(TA=25C ,VCC=27V - 45V)

RockWorks Technology Corp.

Symbol | Characteristics |Test Condition Min. | Typ. | Max. | Unit
Ve Operating Voltage - 2.7 - 45 \%
Vicp LCD Voltage VO0-Vss 3.0 - 7.0 \

fosc = 270KHz
Iop Power Supply Current Voe=3.0V - 0.45 0.6 mA
Input High Voltage i i
ViH1 (Except OSCl) 0.7Vcc Ve Vv
Input Low Voltage
Vi (Except OSC1) 0.3 0.6 V
Input High Voltage
Y P (0%(:1) 4 ; 07Vee| - Vee Vv
Input Low Voltage
ViL2 (OSC1) 0.2Vce Y,
Output High Voltage _ 0.75
Vont (DBO- DB7) lon = -0.1mA Voo - - \Y
Output Low Voltage _
Vor1 (DBO - DB7) lo. = 0.1mA - - 0.2Vcc \%
Output High Voltage _ i
Vonz (Except DBO - DB7) lon = -0.04mA 0.8Vce Vee v
Output Low Voltage _
Vo|_2 (Except DBO _ DB?) |o|_ - OO4mA O.ZVCC Vv
Rcom Common Resistance | Vi cp =4V, Ig=0.05mA - 2 20 KQ
Rsec Segment Resistance Vico =4V, l4=0.05mA - 2 30 KQ
I Leak Input Leakage Current Vin=0V toVce -1 - 1 pA
lpup Pull Up MOS Current Ve =3V 10 60 120 A
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B DC Characteristics
(TA=25C,Vec=45V-55V)

Symbol | Characteristics [Test Condition Min. | Typ. | Max. | Unit
Ve Operating Voltage - 45 - 55 \%
Vico LCD Voltage VO-Vss 3.0 - 7.0 Vv

fos(; = 270KHz
Iop Power Supply Current V=50V - 0.5 0.7 mA
Input High Voltage i i
AV (Except OSC1) 25 Ve Vv
Input Low Voltage
Vi1 (Except OSC1) 0.3 0.6 \%
Input High Voltage
Vin2 P (OgC1) 9 - Vee-1 - Ve V
Input Low Voltage
ViL2 (0SC1) - - - 1.0 V
Output High Voltage
Vont '?DBO ?DB7) 4 lops = -0.1mA 39 -] Ve Vv
Output Low Voltage _
VOLl (DBO _ DB?) IOL - OlmA - - 04 V
Output High Voltage _ i
VoH2 (EXCGpt DBO - DB?) lon=-0.04mA 0.9V Ve V
Output Low Voltage _
Vo2 (Except DBO - DB7) lor = 0.04mA 0.1Vce Vv
Rcowm Common Resistance | V cp =4V, I4=0.05mA - 2 20 KQ
Rsec Segment Resistance Viep =4V, Ig=0.05mA - 2 30 KQ
lLeak Input Leakage Current Vin=0V toV¢e -1 - 1 pA
lpup Pull Up MOS Current Ve =5V 90 200 330 pA
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26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B RW1068 Application Circuit: (2Line x 10Channels) - RW1060*1
(2Line x 13Channels — RW1060*2, 2Line x 17Channels — RW1060*3,
2Line x 20Channels — RW1060*4)

RW1068+RW1060 mode only available in 4-bit interface
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26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B THE MPU INTERFACE CIRCUIT

The RW1068 Series can be connected to 6800 Series MPUs. Moreover, using the serial interface it is possible to
operate the RW1068 series chips with fewer signal lines.

The display area can be enlarged by using multiple RwW1068 Series chips. When this is done, the chip select
signal can be used to select theindividual Icsto access.

I/O PAD Configuration

DB3~DBO

6800 8 bits Pull-up
Series MPUs Y

6800 4 bits
Series MPUs

Floating

Serial Interface
—For 4 SPI Floating
(PSB=0)

Serial Interface
—For 3 SPI Floating

V: Connected between MCU & RW1068
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RW1068

(1) 6800 8 bits Series MPUs

26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

o4

VT VoD
ES + RS FSE
Wil
D o D7 w00 m D7
RW1068 w1
E RV = BN
W3
E E = E
W3
el
GHD GHD
V55
(2) 6800 4 bits Series MPUs B
von §
WiZC Yoo
Floating 00w 03 FSE
ES » £S5
Vil
Do DT e w14 o 07
RW1068 w1
= R » RV
% Ye
E » E
W3
Wl
SHD GHD
W55
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RW1068

26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

(3) Using the Serial Interface—For 4 SPI

o

WiZC

MPU

GHD

Wi

MPU

G

VoD
Floating 00 to D4 PoR
E5 * RS
07 (=1 * 07 (3100 Wi
DE (SCLK) * O6 (SCLK) W1
RW1068
D5 (/T = D5 (/CT) Wi
Floating EiY W3
Floating E W
EHD
Tos
(4) Using the Serial Interface—For 3 SPI
0ot
VDD
Floating —— { D0 to D4 PSR —
Floating —— K5
D7 (51D » D7 (510) W
DG (SCLK) * 05 (SCL W1068 ¥l
D& (fCE) = D5 (fT5) Wi
Floating Ry V3
Floating E Vi
GHD
Tos
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26COM/84SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
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RW1068

Code Bank1 (0B-002)

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
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RW1068

Code Bank1 (0B-002)

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
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RW1068

Code Bank?2 (0B-002)

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
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RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Code Bank2 (0B-002)
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RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Code Bank3 (0B-002)
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RockWorks RW1068

26COM/B4SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Code Bank3 (0B-002)
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3X step-up voltage: Put C7 between C2P and C2N,NO R4
2X step-up voltage: Put R4 between Vout and C2P,NO C7|

s
@
2
©
g
g (o]
~8 o
ES [IE=1R
o W 3
P —
x B
W g 5
g S5
2 XE B
5 I}
© M |z &5
[} Oly
s g S s : z = ¥ ogy
-
g ° g ’
S El
8 2 =1
. =
o 1 a 5
= w0
£l 88 g E g g
O 28 £3 23 BAS I
0 S < o m
o
e 53 83 S g
S =
TS
[=N
=
i
u
5 o :
o) & g & Z 3 @ ° x
S R 8l B ol ¢ > S
- o
O O
2 2
8 8
M <
£
El
o 33 -
D_|__|___. Bl canomspworoeddNAT
> O
= 2|5
oBZaze 8a ol S el W ) o s e
SI2IS51S1515I51515|5 35
. R[R[B|B[8[8|3 [B[S|3|3[B[B|H [B|B[B|B[H (=B [< |€2[F <
1)
MO0 9IONTSEZLZARRKIRARRHLRARIERNS N
NOO 2L lznp G777~ >300002<<c<<zz 322535888 enoo &
¢NOD €L w CEEEEEEEE o TV 00
€W0D = > LTI 0TWOD
00 L ayayayayayayayl o 2 09
¥INOD % TINOD
VINOD 6L 68 TLNOO ®
SINOD ZTNOD
SINOD oL 8€ ZTNOD
9INOD ETINOD
9INOD 17 76 ETNOD
1NOD ¥INOD
00 81 66 YTNOO
8INOD STINOD
00 6L S8 GTNOO
ITNOD 9TINOD
TTINOD 08 V& OTNOD
8TINOO SZNOD
TINOD 8 6 GZNOO
6TINOD 9ZNOD
TINOD 28 26 9ZN0O
0ZNOD 1ZNOD
0ZNOD €8 Te IZNOD
TZN0D SZNOD | L& LCNOD
00 8 0E 52N00
Z2ZN0O 8935
05 8 6¢_ 18035
£2N0D £893S
05 o8 8¢_£8035
SZNOD Ze000 | BC €8935
¥ZINOD /8 Iz 28935
1935 18935 2Eg —|
535 68 518035
7935 08935
535 68 S¢_ 08935
€035 6,935
535 06 ¥ 6/035
_ESIS 06| ;o2 g0 7
Vo35 16 £¢_8/035
I35 T6 | e 103
5535 26 ZAISESS
9535 86 ] S0 8 el B ATISES
= 1935 8 /935
1935 ¥6 g 0c_51935
893S b 71935
935 %6 | oo g 61 71035
B s 1038 ZEE
535 % 8T £/035
oro3s 2938
535 16 Tt 2lo35
oW Tsome L 2935
535 8 ST 1/o35
L 1935 0,935
535 66 ST 0935
L9395 66 | eroas 69935
53500 7T_69935 ~
¥193s 89935
TT93510 89535
L_| gro3s 19935
5193520 19935
SIOISAL__| grone 90038
9T935€0 99935
STOISEOL__| ) 1ooa conae
ITOIS Y0 OT_59035
8193s 9935 2ELg
BTOI550 ERES
61935 £993S
6TOI590 £9935
BIDISNOL_| ooe Z0078 535
0293510 29935
0293SI0T__| pooae Tooas
53550 ERES
22935 09935
535 & 09935
£2935 65935
e o N gugngensacsyeseenaegnunyy  090% s
S @93 NRAGHNARNERBASIIIIIIIIIRALRIE o S
— goors  HARARAAARAARAAARARRAARARRRREE  ogoms — —|
SR
B[ 38
OO0
LU LU LY
b b
-




