RockWorks RW1062

B 18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

B INTRODUCTION

RW1062 is a LCD driver & controller LSI which is fabricated by low power CMOS technology.

It can display 2 lines x 24 (5 x 8 dot format) characters or 4 lines x 20 (5 x 8 dot format) characters. It
is ideal for multi-language application. Standard code RW1062-0A-001 can support up to 256 fonts.
Customized codes are available.

B FUNCTIONS

- Character type dot matrix LCD driver & controller

- Internal drivers: 34 common and 100 segment for 4 line display, 1/33 duty (NW=1).
18 common and 120 segment for 2 line display, 1/17 duty (NW=0).

- Easy interface with 4-bit or 8-bit MPU or 4 lines / 3 lines / IIC serial peripheral interface (SPI)

- 5 x 8 dot matrix font

- Bi-directional shift function

- Double height display function

- Common scan direction selectable

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

- Various instruction functions

- Automatic power on reset

- CGRAM/CGROM display selectable

B FEATURES

- Internal Memory

- Character Generator ROM (CGROM): 10,240 bits (256 characters x 5 x 8 dot)
- Character Generator RAM (CGRAM): 64 x 5 bits (8 characters x 5 x 8 dot)
- Icon RAM (SEGRAM): 16 x 5 bits (80 icons max.)

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

- Low power operation

- Power supply voltage range: 2.4 ~ 5.5V (VDD)

- LCD Dirive voltage range: 3.0 ~ 7V (VO — VSS)

- CMOS process

- Programmable duty cycle: 1/17, 1/33 (refer to Table 1.)

- Internal oscillation circuit with built-in resistor

- Low power consumption

- Bare chip available
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18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

RW1062 Serial Revision History
Version Date Description
1.0 2007/12/19°Add Interface standard circuit and font table.
1.1 2008/8/14|Add 1/0 Pin ITO Resister Limitation.
1.2 2009/11/13Add 17 ~ 33 duty interface standard circuit.
1.3 2009/11/18rad34~171 Metal area changed.
1.3a 2010/2/5 |Modify Page 6 Bump Pitch.
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B Programmable duty cycles

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

(Table 1)
i i Single-chip Operation
Dflplr?é ere Duty Ratio ‘ Loy
UmDbers Displayable characters Possible icons
2 1/17 2 lines of 24 characters 80
4 1/33 4 lines of 20 characters 80

RockWorks Technology Corp.
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18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

B BLOCK DIAGRAM (For 1/17 Duty)
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T 18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

B BLOCK DIAGRAM (For 1/33 Duty)
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B PAD CONFIGURATION
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Chip Size: 3900 pm x 1220um
Chip thickness : 480 pm
Bump Pitch : 27.3 pm (Min.)
Bump Height: 15 pm (typ.)
Bump Size :
® Pad N0.1~33: 72um x 28 ym
® Pad N0.34~171:14pum x 153 ym
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18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

B CHIP LAYOUT

PIN33

“C0701" Marking
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B PAD LOCATION

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

Unit: um
Pad Pin Name X v Pad Pin Name X v
No. | NW=0/NW=1 No. NW=0/NW=1
1|VR 1004.05 | 556 46|SEG[4]/COM[4] 15312 | -488.5
2|CIN 917.05 | 556 47|SEGI51/COM[3] -1503.9 | -488.5
3|C1P 830.05 | 556 48|SEGI6]/COM[2] -1476.6 | -488.5
4|C2P 74305 | 556 49|SEG[71/COM[1] -14493 | -488.5
5|C2N 656.05 | 556 50 SEG[8]/ICON[1] 1422 | -488.5
6|VOUT 56255 | 556 51|SEG[9)/N. -1394.7 | -488.5
7|VDD2 47255 | 556 52 SEG[IO] 13674 | -488.5
8|VDD 38255 | 556 53 SEG[H]/SEG[ ] -1340.1 | -488.5
9|IF1 28875 | 556 54{SEG[12)/SEG[2] -1312.8 | -488.5
10|IFO 20175 | 556 55|SEG[131/SEG[3] -1285.5 | -488.5
11|VSS 10825 | 556 56|SEG[14]/SEG[4] 12582 | -488.5
12|DB7 14.65 556 57|SEG[15)/SEG[5] 12309 | -488.5
13|DB6 -72.35 556 58|SEG[16]/SEG[6] -1203.6 | -488.5
14|DBS -159.35 | 556 59|SEG[17)/SEG[7] 11763 | -488.5
15/DB4 246.35 | 556 60|SEG[18]/SEG[8] 1149 | -488.5
16/DB3 33335 | 556 61|SEG[191/SEG[9] -1121.7 | -488.5
17|DB2 42035 | 556 62|SEG[20]/SEG[10] -1094.4 | -488.5
18|DBI -507.35 | 556 63|SEG[211/SEG[11] -1067.1 | -488.5
19/DB0 -594.35 | 556 64|SEG[22]/SEG[12] -1039.8 | -488.5
20|VDD -687.85 | 556 65|SEG[23]/SEG[13] -1012.5 | -488.5
21|E 78145 | 556 66|SEG[24]/SEG[14] 9852 | -488.5
2|RW 86845 | 556 67|SEG[251/SEG[15] 9579 | -488.5
23|RS 95545 | 556 68|SEG[26]/SEG[16] -930.6 | -488.5
24|VSS -104895 | 556 69|SEG[271/SEG[17] -903.3 | -488.5
25|V4 114225 556 70|SEG[28]/SEG[18] -876 -488.5
26|V3 122925 556 71|SEG[291/SEG[19] -848.7 | -488.5
27|v2 131625 | 556 72|SEG[30]/SEG[20] -821.4 | -4885
28|V1 -1403.25 | 556 73|SEG[311/SEG[21] 7941 | -488.5
29|V0 -1496.55 | 556 74|SEG[32]/SEG[22] -766.8 | -488.5
30|VDD -1583.55| 556 75|SEG[33]/SEG[23] -739.5 | -488.5
31|XRESET 16775 | 556 76|SEG[34]/SEG[24] 7122 | 4885
32| TESTP 17645 | 556 77|SEG[351/SEG[25] -684.9 | -488.5
33|0SC1 -1851.5 | 556 78|SEG[36]/SEG[26] -657.6 | -488.5
34|COMI8]/COM[16] -1858.8 | -488.5 79|SEG[371/SEG[27] -630.3 | -488.5
35|COMI[71/COM[15] -1831.5 | -488.5 80[SEG[38]/SEG[28] -603 -488.5
36|COMI[6)/COM[14] -1804.2 | -488.5 81[SEG[39]/SEG[29] -575.5 | -488.5
37|COMI[51/COM[13] -1776.9 | -488.5 82|SEG[40]/SEG[30] 5484 | -488.5
38|COM[4]1/COM[12] -1749.6 | -488.5 83[SEG[41]/SEG[31] 5211 | -488.5
39|COM[3]1/COM[11] 17223 | -488.5 84|SEG[42]/SEG[32] -493.8 | -488.5
40|{COM[2]/COMI[10] 1695 | -488.5 85|SEG[431/SEG[33] -466.5 | -488.5
41|COM[1]/COMI[9] -1667.7 | -488.5 86|SEG[44]/SEG[34] 4392 | -488.5
42 |ICON[1]/COM[8] 16404 | -488.5 87|SEG[45)/SEG[35] 4119 | -488.5
43|SEG[11/COM[7] -1613.1 | -488.5 88|SEG[46]/SEG[36] -384.6 | -488.5
44|SEG[2]/COMI6] -1585.8 | -488.5 89|SEG[471/SEG[37] 3573 | -488.5
45|SEG[3]/COMIS] -1558.5 | -488.5 90|SEG[48]/SEG[38] 330 | -488.5

Note: TESTP is for testing purpose .When use internal oscillator, keep this pin opened.
If external clock used connect it to VDD.

RockWorks Technology Corp.
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Pad Pin Name x|y Pad Pin Name x|y
No. | NW=0/NW=1 No. | NW=0/NW=1
91|SEG[49]/SEG[39] 302.7| -4885| 136|SEG[O4]/SEG[84] 9258 | -488.5
92|SEGIS01/SEG[40] 2754 -4885| 137|SEGIOSISEGISS] 953.1 | 4885
93|SEG[511/SEG[41] 248.1| -4835| 138[SEG[V61/SEGS6] 980.4 | -488.5
94|SEG[521/SEG[42] 220.8| -4885| 139[SEGO7I/SEGIST] 1008 | -4885
95|SEG[53]/SEG[43] 1935 4835 140[SEG[O8]/SEGISS] 1035 | -4835
96|SEG[541/SEG[44] 1662 -4835| 141|SEG[991/SEG[89] 1062 | 4835
97|SEGIS51/SEG45] 138.9| -488.5| 142|SEGI1001/SEGI90] 1090 | -4885
98|SEGIS61/SEG[46] 111.6] -488.5| 143|SEGI1011/SEG91] 1117 | -4885
99|SEG[57)/SEG[47] 843| -488.5] 144|SEG[102]/SEG[92] 1144 | -4885
100|{SEG[58]/SEG[48] 57| 4885 145[SEG[103)/SEG[93] 1172 | 4835
101|SEG[59)/SEG[49] 97| -488.5] 146|SEG[104]/SEG[94] 1199 | -4835
102|SEGI601/SEG50] 4] -4885| 147|SEG[105)/SEG[95] 1226 | -4885
103|SEGI611/SEG[51] 249 -4885| 148|SEG[106)/SEG[96] 1253 | -4885
104|SEG[621/SEG[52] 52| -4835| 149[SEG[107)/SEG[97] 1281 | 4835
105|SEG[631/SEG[53] 79.5| 4835 150|SEG[108]/SEG[98] 1308 | -483.5
106|SEG[641/SEG[54] 106.8| 4885 151|SEG[109)/SEG[99] 1335 | 4835
107|SEGI651/SEG55] 134.1] 4885 152 SEG[IIO]/SEG[IOO] 1363 | -4885
108|SEGI661/SEG[56] 161.4] -4885| 153|SEGIII1IN 1390 | -4885
109|SEG[671/SEG[57] 188.7| 4885 154|SEG[112)N 1417 | -4885
110|SEG[681/SEG[58] 206| 4885 155 SEG[113]/COM[17] 1445 | -4885
111|SEGI691/SEG[59] 2433| 488.5] 156|SEGI1141/COMI18] 1472 | -4885
112|SEG[701/SEG[60] 270.6] 488.5] 157|SEGI1151/COMI19] 1499 | -4885
113|SEG[711/SEG[61] 2979| 488.5] 158|SEGI1161/COMI20] 1526 | -4885
114|SEG[721/SEG[62] 3252| -488.5] 159|SEG[117/COM[21] 1554 | 4835
115|SEG[731/SEG[63] 352.5| -488.5] 160|SEG[118]/COM[22] 1581 | -4885
116|SEG[741/SEG[64] 379.8| 488.5] 161|SEG1191/COMI23] 1603 | -4885
117|SEG[751/SEG[65] 407.1] -488.5| 162|SEG[1201/COMI24] 1636 | -4885
118|SEG[761/SEGI66] 434.4] 4885 163|COMOI/COMI25] 1663 | -4885
119|SEG[771/SEG[67] 461.7| -488.5| 164|COMI10)/COMI[26] 1690 | -483.5
120|SEG[781/SEG[68] 489| -488.5] 165|COMI111/COMI27] 1718 | 4835
121|SEG[791/SEG[69] 5163| 488.5] 166|COMI121/COMI28] 1745 | -4885
122|SEGIS0/SEGL70] 543.6| 488.5] 167|COMI131/COMI29] 1772 | -4885
123|SEG[811/SEG[71] 570.9| -488.5] 168|COM[141/COM[30] 1799 | -483.5
124|SEG[821/SEG[72] 5982 488.5] 169|COMIISI/ICOMI31] 1827 | -4885
125|SEG[831/SEG[73] 6255| -488.5] 170|COM[16)/COMI32] 1854 | -4885
126|SEG[841/SEG[74] 652.8] 4835 171]ICON[2] 1881 | -4885
127|SEGI851/SEG[75] 680.1] 4885

128|SEG[S61/SEG[76] 7074 4885

129|SEG[87)/SEG[77] 7347 4885

130|SEGIS81/SEG[78] 762| -488.5

131|SEG[89)/SEG[79] 789.3| -488.5

132|SEG[901/SEGI80] 816.6| 4885

133|SEG[911/SEG[81] 8439| -488.5

134|SEG[921/SEG[82] 8712| -4885

135|SEG[931/SEG[83] 898.5| 488.5

RockWorks Technology Corp.
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B PAD DESCRIPTION

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

PAD(NO) INPUT/OU DESCRIPTION INTERFACE
TPUT
VDD is power pin for logical circuit(+3V,+5V)
VDD,VDD2 VDD2 is the power for voltage converting
circuit
VSS - Power supply OV (GND) Power supply
Vo-v4 Bias voltage level for LCD driving
VR Input . Reference Reference voltage input to generate VO -
input voltage
SEG1-SEG120 Output Sggtmspt Segment signal output for LCD drive LCD
(SEG1-SEG100) p
ICON1 ~ ICON2 Output ngt‘&?n Common signal output for LCD drive LCD
COM1-COM16 Common . .
(COM1-Com32) Output output Common signal output for LCD drive LCD
When use internal oscillator, keep this pin
TESTP Input Clozlélsézltjrce opened. -
If external clock used connect it to VDD.
When use internal oscillator, keep OSC1 pin External
OSC1 Input Oscillator connected to VDD. Clock input pin
If external clock is used, connect it to OSC1. (0scC1)
CIN.CIP External | {0 % e bine must be connected 1o the External
C2N,C2P Input Capacitance ! | P Capacitance
input external capacitance. _
(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

10
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B PAD DESCRIPTION

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

PAD(NO) INPUT/OU DESCRIPTION INTERFACE
TPUT
In bus mode, used as register selection input.
RS | Register select | When RS = “High”, Date register is selected. MPU
When RS = “Low”, Instruction register is selected.
E | Read. Write In bus mode, used as read write enable signal. MPU
enable
Read In bus mode, used as read / write selection input.
RW | Write. When RW ="High”, read operation. MPU
When RW ="Low”, write operation.
DBO0-DB3 In 8-bit bus mode, used as low order bi-directional data bus.
Vo Data bus 0~3 During 4-bit bus mode or serial mode, open these pins. MPU
In 8-bit bus mode, used as high order bi-directional data bus.
pB4 o 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.
In case of 4-bit bus mode, used as both high and low order.
DB5/CSB 110 %T]tia k:é?eit/ In 3-SPI or 4-SPI serial mode, used as chip selection input. MPU
P When CSB = “Low”, selected
When CSB = “High”, not selected. ( Low access enable )
DB6/SID Data bus 6 / In 8-bit bus mode, used as high order bi-directional data bus.
/0 Serial input In case of 4-bit bus mode, used as both high and low order. MPU
data In 3SPI/4SPI and IIC interface modes, used for data input
pin.
In 8-bit bus mode, used as high order bi-directional data bus.
DB7/SCLK e Data bus 7 / In case of 4-bit bus mode, used as both high and low order. MPU
Serial clock DB7 used for Busy Flag output.
In 3SPI/4SPI and IIC interface modes, used for serial clock
input pin.
IF1, IFO
0, O 3-line SPI
IFLIFO [ S'enlfgtfa?rfs 0, 1  4lineSPI MPU
P 1, 0 Ic
1, 1 6800 8/4-bit parallel interface

B RW21062 I/0O PIN ITO Resister Limitation

Pin Name ITO
IFO,IF1, TESTP NO Limitation
VDD,VDD2,VSS,VOUT VR <100Q
E,RW,RS,D0....D7,0SC1 <1KQ
VO,V1,V2,V3,V4,CAP1P,CAP1N,CAP2P,CAP2N <500Q
IRES <10KQ

11
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18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

B INSTRUCTION DESCRIPTION

Instruction RE | RS [RW DB7|DB6|DB5|DB4|DB3|(DB2|DB1|DB0O Description
Read display datg X | 1 | 1 Read data Read data into DDRAM/CGRAM/SEGRAM
Write display data| X | 1 | 0 Write data Write data into DDRAM/CGRAM/SEGRAM
Write "20H" to DDRAM, and set DDRAM
Clear Display X0 oo op0p0p0)p0740 ! address to "00H" from AC

Set DDRAM address to "00H" from AC ang
Return Home 010101010101 0]0|0] 1 X |returncursor toits original position if shifteg.
The contents of DDRAM are not changed.

Set standby mode bit.
Standby Mode 1 0 0 0 0 0 0 0 0 1 PD [pD="1" standby mode set

PD="0": standby mode disable

Assign cursor moving direction.
I/D="1": increment

I/D="0": decrement

And entire display shift enable bit.

ofoyrojo0ojofoj)o0oy|o0|1]|I/D|S

Entry Mode Set
Segment bi-direction function
BID="1": Seg 120/Seg100 --> Seg 1
1 0 0 0 0 0 0 0 1 | SHL | BID |BID="0": Seg 1--> Seg 120/Seg100
Common scan direction select
SHL="1": reversal

SHL="0": normal output

et Display /Cursor/Blink On/OFF
" display on
Displayon/off | 0 [o|lo|lo|o|lo|o|1]|D|C]|B - display off
: cursor on
" cursor off
: blink on

blink off

Memory select for b7-b4=0000

MW="1": CGROM select

Extended display MW="0": CGRAM select
control Select display mode:

NW="1": 4-line display

NW="0": 2-line display

WWOO0O0OW

"1
"0
"1
"0
"1
"0

Cursor or display shift
. S/C="1": display shift
Cursor L DISPIY| g 1o\ o | 0 | 0 [ 0| 1 |S/c|RIL| X | X [s/c="0" cursor shif
shi RIL="1": shift to right
R/L="0": shift to left

12
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18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

Instruction RE | RS [RW |DB7|DB6|DB5|DB4(DB3| DB2 | DB1 |DBO Description

Set Interface Data
Length

IF="1": 8-bit interface
0 0 0 0 0 I |INF X |REO) X X IF="0": 4-bit interface
Extension Register RE
Double Height select
(DH1,DHO)=
(0,0) display normal
(0,1) 1st line double
1lololo]|o]| 1 |NF|X [RED|DHI [DHO[NEGM

(1,0) 2nd line double
height
(1,1) 1st and 2nd lines|
both double height
Set CGRAM address in
address counter
Set SEGRAM address
in address counter
Set DDRAM address i
address counter
Set data length for 3-
line Serial Interface
Can know internal
operation is ready or
not by reading BF.
The contents of addregs
counter can also be
read.
BF="1": busy state
BF="0": ready state
BSTON=0 booster off
BSTON=1: booster on
REGON=0: regulator off
REGON-=1: regulator on
FOF=0 : follower on
FOF=1: follower off

Function Set

Set CGRAM Addresg 0 0 [ 1 |ACS5|AC4[AC3| AC2 | ACL |ACO

Set SEGRAM Address 1 0 I | X | X [AC3| AC2 | ACT [ACO

=]

Set DDRAM Addresy 0 1 JAC6|AC5|AC4|AC3| AC2 | AC1 [ACO

=3 Beoll Nel =)
=3 Beol Nel =)

Set Data Length 1 1 [SD6|SD5|SD4|SD3 | SD2 | SD1 | SDO

o

Read Busy Flag an

Address X | 0| 1 |BF|AC6|ACS|AC4|AC3| AC2 | AC1 | ACO

Analog instruction| 1 | 0 | O | O | O | O | 1 | O [BSTON[REGON| FOF

® 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

13
Rev.1.3a— 5 Feb 2010

RockWorks Technology Corp.



RockWorks RW1062

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

ROCKIORKS CORP.

2 lines x 24 (5 x 8 dot format)

115, = FEOCEWORKS

4 lines x 20(5 x 8 dot format)

B FUNCTION DESCRIPTION

® SYSTEM INTERFACE

This chip has all five kinds interface type with MPU: IIC, 3-SPI, 4SPI, 4-bit bus and 8-bit bus. Serial
and bus (4-bit/8-bit) is selected by IF1P and IFOP input pins, and 4-bit bus and 8-bit bus is selected by
INF 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.

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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® 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

Since DDRAM has 8 bits data. It is possible to access 256 CGROM/CGRAM fonts.

»  5-dot 2-line Display
In case of 2-line display with 5-dot font, the address range of DDRAM is 00H-27H, 40H-67H
(refer to Figure 2.)

1 2345678 9101112131415 16 17 18 19 20 2122 23 24 < Display Posiion
-2 o0 [01]0203]04]05] 0607 |08[ 09 Joa 0B oc| oD 0E| 0F | 10 [11]12]13]14]15]16] 17 |~ PDRAM Address

COM9

comis | 40 [41]42]43|44145|46 |47 (48|49 |4A|4B|4C|4D|4E| 4F |50|51|52(53|54|55]|56| 57

1 10 11 12 13 14 1516 17 18 19 20 21 22 23 24
vl \02|03\04|05\06|07|08\09\0A|OB|OC\0D|0E\0F\ 10 [11]12]13]14]15]16]17] 18]

-S04y 142]43]44/45|46] 47 |48]49|4A[4B[4c[4D| 4| 4F| 50 [51]52]5354]55] 5657 58|
(After Left Shift)

1 234567 891011121314 151617 18 19 20 21 22 23 24
-SaML 1 57 [00]o1|02]03]04] 05|06 07] 08 |09 [oa]oBJoc] oD |oE| oF| 10 11]12] 13] 14]15] 16 |

-0 {67 |40[41]42|43]44] 45| 46|47 |48]40]4A|4BJac] 4D |4E[ 4 50| 51| 52[53] 54|55 | 56 |
(After Shift Right)

( Figure 2.) 2 - Line X 24ch. Display
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> 4-line Display

In case of 4-line display with 5-dot font, the address range of DDARM is 00H-13H, 20H-33H, 40H-53H,
60H-73H.

(refer to Figure 3)

1 234567 89 101112131415 1617 18 19 20 < Display Position
—s100]01]02]03]04]05|06|07] 08 |09 Joa|oBoc|op|oE|0F| 10 | 11 ] 12 | 13 | <~ DDRAM Address

o 120]2122]23]24]25|26]27]29] 29|24 |2B|2C |20 2E | 2F] 30 | 31 [ 32| 33 |

o 140]41]42|43]44]45|46|47] 48|49 [4a[4B4C|4D|4E|4F| 50| 51 | 52| 53 |

o 160|61[62|63] 64] 65| 66|67 | 68| 69 6 |6B|6C || 6E |6F| 70 | 71| 72| 73 |
So RW1062 SEGS0

1 2345678 910111213141516 17 18 19 20
o —01]02]03 04|05 ] 06[ 0708 09 ]0a [0B[oc]op|oE] oF| 10] 11| 12] 13 | 00|

COM8

ow 191]2223|24]25]26[27 28| 29|24 |2B[ac] 2| 2E] 27| 30] 31 | 32| 33 | 20|

COM16

CoM24

o 41[42]43]44]45]46|47]48]40[4A[4B4c|4D4E|4F 50| 51 | 52] 53 [ 40|

COM25

6162|163 |64|65|66|67|68|69 |6A[6B|6C|6D|6E|6F 70|71 | 72| 73| 60

COM32

(After Shift Left)

12345678 9101112131415 1617 18 19 20
—Sw113]00] 01 |02]03] 04 05 |06 ] 07|08 [09 0| 0B|oc|op| 0E [ 0F | 10| 11| 12 |

o 133]20[21]22]23]24] 25 |26]27]28]29]24[ 28[2c|2D| 2E | 2F [ 30| 31 [ 32|

S 153]40]41[42]43] 44| 45 |46]47 |48 |49]4A]4B|ac|4D| 4E [ 4F | 50| 51| 52|

CoM24

s 173]60]61[62]63] 64| 65 | 66|67 | 68| 69]6a | 6B|6c|6D| 6E | 6 [ 70| 71| 72|
(After Shift Right)

( Figure 3.) 4 - Line X 20ch. Display
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® 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 DB0-DB6

® CURSOR/BLINK CONTROL CIRCUIT

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

® LCD DRIVER CIRCUIT

LCD Driver circuit has 18 common and 120 segment signals for 2-line display (NW=0) or 34 common
and 100 segments for 4-line display (NW=1) for LCD driving.

Data from SEGRAM/CGRAM/CGROM is transferred to 120 bit segment latches serially when 1/17
duty is performed (NW=0), and then it is stored to 120 bit shift latch. When 1/33 duty is performed
(NW=1), segment data also output through segment driver from 100 bit segment latches.
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® CGROM (CHARACTER GENERATOR ROM)
CGROM has 10,240 bits (256 characters x 5 x 8 dot)

® CGRAM (CHARACTER GENERATOR RAM)

CGRAM has up to 5 x 8 dots 8 characters. By writing font data to CGRAM, user defined character
can be used (refer to Table 2).

> 5 x 8 dots Character Pattern

Table 2. Relationship between Character Code (DDRAM ) and Character Pattern (CGRAM)

Character Code (DDRAM data) CGRAM Address CGRAM Data Pattern
D7 D6 D5 D4 D3 D2 DI DO |A5 A4 A3 |A2 Al A0 |P7 P6 PS5 P4 P3 P2 P1 PO Number
o 0 0 0 0o 0 0 00O O O|JO O O|]X X X O 1 1 1 o Pattern 1
- - - - - 0 0 0l- - -0 0 1]- - =1 0 0 0 1

0 0 0 0 1 0 1 0 0 0 1
0 0 O 0 1 1 1 1 1 1 1
0 0 O 1 0 0 1 0 0 0 1
0 0 0 1 0 1 1 0 0 0 1
0 0 0 1 1 0 1 0 0 0 1
0 0 0 11 1 0O 0 0 0 0
o o0 o o0 o0 1 1 11 1 110 O O]]X X X 1 0 0 0 1 Pattern 8
- 1 1 1 - 0 0 1 - 1 0 0 0 1
1 1 1 0 1 0 1 0 0 0 1
1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 0 0 1 0 0 0 1
1 1 1 1 0 1 1 0 0 0 1
1 1 1 1 1 0 1 0 0 0 1
1 1 1 11 1 0O 0 0 0 0

Notes:

1. Character code hits 0 to 2 correspond to CGRANess bits 3 to 5 (3 hits: 8 types).

2. CGRAM address bits 0 to 2 designate the charpetéern line position. The 8th line is the cursor
position and its display is formed by a logical @kh the cursor. Maintain the 8th line data,
corresponding to the cursor display position, as @he cursor display. If the 8th line data is bjt1
will light up the 8th line regardless of the curpoesence.

3. Character pattern row positions correspond tREK3 data bits O to 4 (bit 4 being at the left).

4. As shown Table 2, CGRAM character patterns aelected when character code bits 4 to 7 are
all 0 and MW=0. However, since character code a8 no effect, the R display example above
can be selected by either character code 00H or 08H

5. 1 for CGRAM data corresponds to display selactind 0 to non-selection.

“* Indicates no effect.
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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.
(refer to Table 3 and Figure 4).

Table 3. Relationship between SEGRAM Address and D  isplay Pattern

SEGRAM Data Display Pattern
SEGRAM Address
5-dot Font Width

A3 A2 Al A0 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 X X X S1 S2 S3 S4 S5
0 0 0 1 X X X S6 S7 S8 S9 S10
0 0 1 0 X X X S11 S12 S13 S14 S15
0 0 1 1 X X X S16 S17 S18 S19 520
0 1 0 0 X X X S21 S22 S23 S24 S25
0 1 0 1 X X X S26 S27 S28 S29 S30
0 1 1 0 X X X S31 S32 S33 S34 S35
0 1 1 1 X X X S36 S37 S38 S39 S40
1 0 0 0 X X X S41 542 543 S44 545
1 0 0 1 X X X S46 S47 S48 549 S50
1 0 1 0 X X X S51 552 S53 S54 S55
1 0 1 1 X X X S56 S57 S58 S59 S60
1 1 0 0 X X X S61 562 563 S64 S65
1 1 0 1 X X X S66 S67 S68 S69 S70
1 1 1 0 X X X STl S72 S73 S74 S75
1 1 1 1 X X X S76 Nl ST18 S79 S80

1.S1 - S80 :ICON Pattern ON/OFF
2."X" : Don't care

A-Nat Font Width (FW =0

|
S S

e

R
-0~ OO0

——

51 B2 53 54 55 56 57 58 88 510 \‘\ 1 572 573 Sf4 S76 878 577 S0 5/8 SBD
=1 ol

14 Y HAY WQUAY
IIl'f ¢ JrI m \7 # 3 I:Il: A I-Ir-'l 1 7 .d..).__
. o M = W (Y R o T O . . & M = W m = o & O
L T (U Y 0 o = - | - I= By B Gy D
8828 BE8ED PLE0e ESRE B
M o oo n s 7 7 R < 75 S 7 N 5 A A B M7

Figure 4. Relationship betwe en SEGRAM and Segment Display
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m  INSTRUCTION DESCRIPTION

® OUTLINE

To overcome the speed difference between internal clock of RwW1062 and MPU clock, RW1062
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;

* RW1062 function set instructions (set display methods, set data length, etc.)
» Address set instructions to internal RAM

» Data transfer instructions with internal RAM

 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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® Display Clear

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

o | o [ o [ o J 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/IW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o [ o [ o J o | o J 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.

® Standby Mode Set: (RE = 1)

RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o | o | o | o [ o | o | o | 1 ] pb |

Standby mode enable bit set instruction.
PD = 1: it makes RW1062 suppress current consumption except the current needed for data storage
by executing next three functions.
Note:
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.
3. The system clock keep oscillator in standby mode.

PD = 0: Standby mode released.
e Entry Mode Set: (RE=0 )

RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o ] 0 | o | o [ o | o [ o [ 1 [ w | s |

Set the moving direction of cursor and display.

I/D: Increment/decrement of DDRAM address (cursor or blink)

I/D = 1: cursor/blink moves to right and DDRAM address is increased by 1.

I/D = 0: cursor/blink moves to left and DDRAM address is decreased by 1.

* CGRAM/SEGRAM operates the same as DDRAM, when read/write from or to CGRAM/SEGRAM.
S: Shift of entire display

When DDRAM read (CGRAM read/write) operation or S = "Low", shift of entire display is not
performed.

If S= "High" and DDRAM write operation, shift of entire display is performed according to I/D value
(I/D ="1": shift left, I/D = "0": shift right).
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S I/D Description
H H Shift the display to the left
H L Shift the display to the right

® Entry Mode Set: (RE = 1)

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| o | o | o | o [ o J o | o [ 1 ] sHL | BD ]
Set the data shift direction of segment in the application set.

BID: Data Shift Direction of Segment.
BID = 0: segment data shift direction is set to normal order.
SEGL1 to SEG120 for 2-line display
SEG1 to SEG100 for 4-line display
BID = 1: segment data shift direction is set to reverse order.
SEG120 to SEG1 for 2-line display
SEG100 to SEGL1 for 4-line display
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.
SHL: Common scan direction select.
SHL= 0: COM scan direction is normal.
COM1->COML16 for 2-line display
COM1 -> COM32 for 4-line display
SHL=1: COM scan direction is reverse direction.
COM16 ->COML1 for 2-line display
COM32 -> COML1 for 4-line display

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

L o [ o | o [ o [ o | o [ 12 [ b | c [ B |
Control display/cursor/blink ON/OFF 1 bit register.

D: Display ON/OFF control bit.
D = 1: entire display is turned on.
D = 0: display is turned off, but display data is remained in DDRAM.
C: Cursor ON/OFF control bit.
C = 1: cursor is turned on.
C = 0: cursor is disappeared in current display, but I/D register remains its data.
B: Cursor Blink ON/OFF control bit.
B = 1: 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.
B = 0: blink is off.

22
Rev.1.3a— 5 Feb 2010

RockWorks Technology Corp.



RockWorks RW1062

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

® Extended Function Set (RE = 1)

RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o [ o | o | o | o | 1 | o [ mMmw [ NwW |

MW: CGROM/CGRAM display select
MW = 0: the font code address for b7-b4=0000 display the CGRAM contents
MW =1: the font code address for b7-b4=0000 display CGROM contents
NW: Display Duty Select
NW ="0": 2-line display mode, 1/17 duty.
NW ="1": 4-line display mode, 1/33 duty.

® Cursor or Display Shift (RE = 0)

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

o [ 0o [ o [ o [ o [ t [sc R - [ - |

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.

During 4-line mode, cursor moves to the next line, only after every 20th digit of the current line.

Note that display shift is performed simultaneously by the shift enable instruction. When displayed
data is shifted repeatedly, all display lines shifted simultaneously. 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 Bi  ts

Operation

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

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

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

w
R|r|o|lo|=
@)
~lolklolZ
=

Shift all the display to the right, cursor moves according to the display
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Analog circuit instruction

RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0o | o | o | o | o | 1 | o |BSTON|REGON| FOF |

BSTON=0: Booster off (default)
BSTON=1: Booster on
REGON=0: regulator off (default)
REGON=1: regulator on

FOF=0: follower on (default)
FOF=1: follower off

Function Set

(RE = 0)

RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

o | o [ o | o | 1 | N | X |REO | x [ x ]

INF: Interface data length control bit

RE:

INF = 1: it means 8-bit bus mode with MPU.

INF = 0: it means 4-bit bus mode with MPU. So to speak, INF is a signal to select 8-bit or 4-bit
bus mode.

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

Extended function registers enable bit
At this instruction, RE must be "Low".

(RE = 1)

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

o | o | o | o | 1 [ INF | X |REQ®Q ] DHL | DHO |

INF: Interface data length control bit

RE:

INF = 1: it means 8-bit bus mode with MPU.

INF = 0: it means 4-bit bus mode with MPU. So to speak, INF is a signal to select 8-bit or 4-bit bus
mode.

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

Extended function registers enable bit

RE = 1: extended function set registers, SEGRAM address set registers, BID bit, SHL bit, DH1 bit
DHO bit standby mode register, and set data length for 3 line SPI register can be accessed.
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DH1, DHO: Set Double Height Mode

DH1 DHO Action

Low Low |Normal display (default)

1) 2-line mode
COM1...COM16 is a double height
Display DDRAM address 00H ~ 27H
Low High |2) 4-line mode
COM1...COM16 is a double height
Display DDRAM address 00H~13H
COM17...COM32 is normal

1) 2-line mode normal display

2) 4-line mode

High Low COM1...COM16 is normal
COM17...COM32 is a double height
Display DDRAM address 40H ~ 53H

1) 2-line mode
COM1...COM16 is a double height
Display DDRAM address 00H ~ 27H

2) 4-line mode
COM1...COM16 is a double height
Display DDRAM address 00H ~ 13H
COM17...COM32 is a double height
Display DDRAM address 40H ~ 53H

High High

152! ROCKIWORKS CORP.

2 Line mode normal display (DH1, DHO = 0, 0)

i i
2 Line mode display (DH1, DH0=0, 1)
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115, = FEOCEWORKS

4 Line mode normal display (DH1, DH0=0, 0)

CORF .
166! FOCEWORES

4 Line mode normal display (DH1, DH0=0, 1)

115 =heg. FOCRLORES

|
4 Line mode normal display (DH1, DHO=1, 0)

|
4 Line mode normal display (DH1, DHO=1, 1)
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® Set CGRAM Address (RE =0)

RS RIW DB7

DB6

DB5

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

DB4

DB3 DB2 DB1 DBO

0 | o | o

| 1

| AC5

| AC4

| AC3 | AC2 | AC1 | ACO

Set CGRAM address to AC.

This instruction makes CGRAM data available from MPU.

® Set SEGRAM Address (RE =1)

RS R/IW DB7

DB6

DB5

DB4

DB3 DB2 DB1 DBO

0o | o | o

| 1

| X

| AC3 | AC2 | AC1 | ACO

Set SEGRAM address to AC.

This instruction makes SEGRAM data available from MPU.

® Set DDRAM Address (RE =0)

RS R/IW DB7

DB6

DB5

DB4

DB3 DB2 DB1 DBO

o | o [ 1

| AC6

| AC5

| AC4

| AC3 | AC2 | AC1 | ACO

Set DDRAM address to AC.

This instruction makes DDRAM data available from MPU.
In 2-line display mode (NW = 0), DDRAM address in the 1st line is from "00H" - "27H", and DDRAM

address in the 2nd line is from "40H" -
DDRAM address is from "O0H" -
"53H" in the 3rd line and from "60H" - "73H" in the 4th line.

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

RS RIW DB7

DB6

DB5

DB4

"13H" in the 1st line, from "20H" -

"67H". In 4-line display mode (NW = 1),
"33H" in the 2nd line, from "40H" -

DB3 DB2 DB1 DBO

o | o | 1

| SD6

| SD5

| SD4

SD3 | sSb2 | sSDb1 | SDO

In 3 lines SPI mode, set Data length command indicates the length of data which, are going to be
received by RW1062. 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
27
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® Read Busy Flag & Address

RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 | 1 | BF | Ac6 | AC5 | AC4 | AC3 | AC2 [ AC1 [ AcOo |

This instruction shows whether RW1062 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 Data to RAM

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

1 | o | pbr | b6 | b5 | b4 | b3 | D2 | D1 | 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 RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

1 | 1 | br | b6 | b5 | b4 | p3 | D2 | DI | 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

RW1062 can transfer data in bus mode (4-bit or 8-bit) or serial mode with 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.

* Interface is selected by IF1P, IFOP pins

IF1 | IFO Interface Select
0| O 3-line SPI
0|1 4-line SPI
1|10 IIC
1|11 6800 8/4-hit
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m  INTERFACE WITH MPU IN BUS MODE

® Interface with 8-bit MPU

If 8-bits MPU is used, RW1062 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.

i
R r 'I_.
i ——
— 7 ; \ .' \
= | i ; L I. .ll
Irdgrrd Sopsed 0 0 lnmar 1l g h I_l'-
\ X
_—" = folr —_— e —
1] Y Dwm oy Sy \hi Y fui 1
-— TeE—— I+- . ][] *. i N
Lot o gl Lny Flag By Flag ey i inslniciin
i ¥

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

° Interface with 4-bit MPU

If 4-bit MPU is used, RW1062 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.

W — — —
R \
—_— L} —_—
i L It F % P fa b
E ! l". ."I b J L R I". B!
I sl el f Interrs Cpormie '.I .'I
) — — —— ) — - i — — — — — -
[ =g T ¥n .'::: SRy RacH 1! I.L-.-'I T o o
— e e TS N, I, I i M R o W T i
. J .'+l s it 1*'.
Irudyiesiain By |- gy Lfeazh Bromry g Clhamch rerruciam

Fig 6. Example of 4- bit Bus Mode Timing Sequence
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m  For serial interface data, bus lines (DB5 to DB7) a  re used. 4-Pin SPI

If 4-Pin SPI mode is used, CSB (DB5), SCLK (DB7), SID (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

s
3D (D7 %06 X D8 X 04 X 03 ), 02 X 1 X 08 X 07 5, 06 ¥ D8 ) 04 X10s. ) 02

T U L L L L L L L LF L]
1 2 3 4 ] &8 T g a 10 11 2 13 -i-_

RS J ;

Note: Following is the master SPI clock mode of MPU.
Idle state for clock is a high level - data transmitted on rising edge of SCLK, and data is hold

during low level.

32
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m  For serial interface data, bus lines (DB5 to DB7) a  re used. 3 — Pin SPI

If 3-Pin SPI mode is used, CSB (DB5), SCLK (DB7), and SID (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

CSE N\
D OOGEEO@BDE@EC  E\D@EEE -

sl curtrand b of ] dika

Note: Following is the master SPI clock mode of MPU.
Idle state for clock is a high level > data transmitted on rising edge of SCLK, and data is hold
during low level.
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m  For serial interface data, bus lines (DB6 and DB7)  are used. lIC interface

The IIC interface receives and executes the commands sent via the IIC Interface. It also receives RAM
data and sends it to the RAM.

The IIC Interface is for bi-directional, two-line communication between different ICs or modules. Serial
data line SDA (DB6) must be connected to a positive supply via a pull-up resistor. Data transfer may
be initiated only when the bus is not busy.

* When IIC interface is selected, the INF register must be set to “1”".

»  BIT TRANSFER

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable
during the HIGH period of the clock pulse because changes in the data line at this time will be
interpreted as a control signal. Bit transfer is illustrated in Fig.7.1

»  START AND STOP CONDITIONS

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the
data line, while the clock is HIGH is defined as the START condition (S). A LOW-to-HIGH transition of
the data line while the clock is HIGH is defined as the STOP condition (P). The START and STOP
conditions are illustrated in Fig.7.2

I I I
| | L _
SDA | X
T T T
| | | -
e T —
I data line I change |
: stable; I of data !
| datavalid | allowed ,
Fig .7.1 Bit transfer
S L
_____ L } R
SDA | ! | '
) T
seL TN TN T
I I
IS } | P!
START con dition STOP con dition
Fig .7.2 Definition of START and STOP conditions
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MASTER SLAVE SLAVE SLAVE SLAVE
TRANSMITTER/ RECEIVER (1) RECEIVER (2) RECEIVER (3) RECEIVER (4)
RECEIVER 0111100 0111101 0111110 0111111

SDA
SCL
Fig .7.3 System configuration
DATA OUTPUT — > ﬁ <
BY TRANSMITTER _\ ><
not acknowledgey
DATA OUTPUT
BY RECEIVER acknowle dge\7_/
SCL FROM _/—\_/—\_
MASTER 1 2N 8 :
S clock pulse for
START acknowledge ment
condition

Fig .7.4 Acknowledgement on the 2-line Interface
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»  SYSTEM CONFIGURATION

The system configuration is illustrated in Fig.7.3

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

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

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

- Slave: the device addressed by a master

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

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

- Synchronization: procedure to synchronize the clock signals of two or more devices.

»  ACKNOWLEDGE

Each byte of eight bits is followed by an acknowledge bit. The acknowledge bit is a HIGH signal put on
the bus by the transmitter during which time the master generates an extra acknowledge related clock
pulse. A slave receiver which is addressed must generate an Acknowledge after the reception of each
byte. A master receiver must also generate an Acknowledge after the reception of each byte that has
been clocked out of the slave transmitter. The device that acknowledges must pull-down the SDA line
during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of the
Acknowledge related clock pulse (set-up and hold times must be taken into consideration). A master
receiver must signal an end-of-data to the transmitter by not generating an Acknowledge on the last
byte that has been clocked out of the slave. In this event the transmitter must leave the data line HIGH
to enable the master to generate a STOP condition. Acknowledgement on the IIC Interface is
illustrated in Fig.7.4

»  |lIC Interface protocol

The RW1062 supports command, data write addressed slaves on the bus.
Before any data is transmitted on the IIC Interface, the device, which should respond, is addressed
first. Four 7-bit slave addresses (0111100, 0111101, 0111110 and 0111111) are reserved for the
RW1062. The least significant bit of the slave address is set by connecting the input DBO and DB1 to
either logic 0 (or logic 1 (VDD)).
The IIC Interface protocol is illustrated in Figh7.
The sequence is initiated with a START condition (S) from the IIC Interface master, which is followed
by the slave address. All slaves with the corresponding address acknowledge in parallel, all the others
will ignore the 1IC Interface transfer. After acknowledgement, one or more command words follow
which define the status of the addressed slaves.
A command word consists of a control byte, which defines Co and A0, plus a data byte.
The last control byte is tagged with a cleared most significant bit (i.e. the continuation bit Co). After a
control byte with a cleared Co bit, only data bytes will follow. The state of the AO bit defines whether
the data byte is interpreted as a command or as RAM data. All addressed slaves on the bus also
acknowledge the control and data bytes. After the last control byte, depending on the AO bit setting;
either a series of display data bytes or command data bytes may follow. If the AO bit is set to logic 1,
these display bytes are stored in the display RAM at the address specified by the data pointer. The
data pointer is automatically updated and the data is directed to the intended RW1062 device. If the
AO bit of the last control byte is set to logic 0, these command bytes will be decoded and the setting of
the device will be changed according to the received commands. Only the addressed slave makes the
acknowledgement after each byte. At the end of the transmission the IIC interface-bus master issues a
STOP condition (P). If no acknowledge is generated by the master after a byte, the driver stops
transferring data to the master. 3
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ifrite Moce
acknowledgement acknowledgement acknowledgement acknowledgement  acknowledgement
from RA1062 from R 062 from RW/1062 from R062 from R 062
LI 3 e T T T 1T 1T LI LI . T T T T 1T°71 T T T T T 1771
so1 11 1 |.|-||||'.| 1 '. cmird kel |.|| daakbyi |'.| ] ' mrd b |.'| daabq |'-|||'|
11 1 1 1 1 - | S TN T T N N | 11 1 1 11 1 11 1 1 1 1 1 | NN I N N N I |
sl akess R #n>=0byte 1 byte ne=0bte
command waord M5B ... L5H
RN co co
T.T T T T T°T
mll! |I..' 1 | I R I A |'|
111 1 1 1 1
Slave Address control byte

T RAN always 07 BUWAOGZ can only be slave receiver

Fig .7.5 2-line Interface protocol

Last control byte to be sent. Only a stream of data bytes is allowed to follow.
Co This stream may only be terminated by s STOP or RE-START condition.

Another control byte will follow the data byte unless a STOP or RE-START condition is received.
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m  INITIALIZING

® INITIALIZING BY INTERNAL RESET CIRCUIT

When the power is turned on, RW1062 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
DH1, DHO = 0: double height display off

®  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
SHL = 0: Common scan direction normal

®  Set Extension Function Instruction
MW = 0: font address for b7-b4=0000 display CGRAM address
NW = 0: 2-line display mode.

®  Set data length Instruction
SD = 000000

®  Analog circuit instruction
BSTON = 0: booster circuit off
REGON = 0: VO regulator off
FOF = 0: follower on

® INITIALIZING BY HARDWARE RESET INPUT
When XRESET pin = "Low", RW1062 can be initialized like the case of power on reset. During the
power on reset operation, this pin is ignored.
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m  INITIALIZING BY INSTRUCTION

® 8-BIT INTERFACE MODE

RockWorks Technology Corp.

Power ON
v
[ Waittime>40ms |
\ 4
Function Set
RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO D 0 Display OFF
0 0 0 0 1 1 X X X X 1 Display ON
C 0 Cursor OFF
[ Waittime>100us | 1 Cursor ON
v 5 O 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 X X X 1 Increment
v g 0 |Display shift disable
| Wait time>100 us | 1 | Display shift enable
v
Display ON/OFF
RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 1 D C B
y
[ Waittime>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
A
[ Waittime>10ms |
v
Entry Mode Set
RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 1 1D S
v
| Initialization end |
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| Power ON |
v
| Wait time> 40ms |
v
Function Set
RS | R/W | DB7 | DB6 | DB5 | DB4
0 0 0 0 1 1
A
| Wait time> 100us |
v
Function Set
RS | R/W | DB7 | DB6 | DB5 | DB4
0 0 0 0 1 1
Wait time> 100us |
v
Function Set
RS |R/W | DB7 | DB6 | DBS | DB4
0 0 0 0 1 1
Wait time> 100us |
v
Function Set
RS | R/W | DB7 | DB6 | DBS | DB4
0 0 0 0 1 0
vy
Wait time> 100us |
v (F=_“0")
Function Set
RS | R/W | DB7 | DB6 | DB5 | DB4
0 0 0 0 1 0
0 0 X 0 X 0
Wait time>100us
Display ON/OFF
RS | R/W | DB7 | DB6 | DB5 | DB4
0 0 0 0 0 0
0 0 1 D C B
Wait time>100us
Display Clear
RS | R/W | DB7 | DB6 | DB5 | DB4
0 0 0 0 0 0
0 0 0 0 0 1
Wait time>10ms
Entry Mode Set
RS | R/W | DB7 | DB6 | DBS | DB4
0 0 0 0 0 0
0 0 0 1 ID| S
A
Initialization end

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
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Power ON

|

Wait time> 40ms

RockWorks Technology Corp.

\ 4
Function Set
RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO D 0 Display OFF
0 0 0 0 1 1 X X X X 1 Display ON
C 0 Cursor OFF
[ Waittime> 100us | 1 Cursor ON
v 5 LO Blink OFF
Display ON/OFF 1 Blink ON
RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO D 0 Decrement
0 0 0 0 0 0 1 D C B 1 Increment
g 0 |Display shift disable
| Wait time> 100us | 1 | Display shift enable
v
Display Clear
RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1
y
| 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 1D S
Initialization end
40
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B When internal LCD power circuit is used

i

0. 1uF

Vss

Vout

B4
0 ol 22

1]

0.1uF

CIN

C1P

OFEN —

C8

Co

i

C7. 1uF

]

]

C2P

C2N

RW1062

V0

Vi

V3

V4

VR

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

C2

0.1uF

C3

0.1

0.1

C5

AT i

0.1uF

.|]F

£Cl

0.1uF
RA —

VO = 0.5*VDD* (1 + RA/RB)

X 2 Booster Circuit connections

AuF

0.1uF

H

Vss

Vout
CIN

C1P
C2P

C2N

RW1062

V0

Vi

V2

V3

V4

f VOUT = VDD2 X 2

Cl

C3

C5

VO = 0.5*VDD* (1 + RA/RB)

VOUT =VDD2 x 3

VR

X 3 Booster Circuit connections
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Table 7. Duty Ratio and Power Supply for LCD Drivin g

Item Data
Number of lines 2 4
Duty ratio 1/17 1/33
Bias 1/5 1/6.7
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B Timing Characteristics

®  Writing data from MPU to RW 1062

VIHL
RS VIL1
tas

tAH

RW \
PW

tAH

: / \

tDSW

t—» e — !

DRO-DB7 >{ Valid data

tc

A

® Reading data from RW1062 to MPU

>< VIHI
RS VILI

tAs

tAH

A

RW /
tpw

tAH

A S0 SN

: /S N

tr —» <«

DB0-DB7 >< Valid data

ic
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® Internal Power Supply Reset

2.7V/4.5V_/

0.2V 7 \O.ZV O.ZV/

tree

tOFF

A
A

A

Y

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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B AC Characteristics
In 6800 interface
(TA=257C, VCC =2.7V)

Symbol| Characteristics | Test Condition | Min.| Typ. | Max. | Unit
Internal Clock Operation
fosc OSC Frequency 190 270 350 KHZ
External Clock Operation
fex External Frequency - 125 27( 410 KHZ
Duty Cycle - 45 50 55 %
TrTe Rise/Fall Time - - - 0.2 us
Write Mode (Writing data from MPU to RW1062)
Te Enable Cycle Time Fej:(]cipt clear display) 1000 - - ns
Tew Enable Pulse Width | Pin E 40 - - ns
Tr Te Enable Rise/Fall TimgPin E - - 25 ns
Tas Address Setup Time| Pins: RS,RW,E D . 1 ng
Tan Address Hold Time | Pins: RS,RW,E 1Q - - ns
Tosw Data Setup Time Pins: DBO - DB7 20 - - ns
Th Data Hold Time Pins: DBO - DB7 10 - - ns
Read Mode (Reading Data from RW1062 to MPU)
Tc Enable Cycle Time | PinE 1200 - - ns
Tew Enable Pulse Width | Pin E 48( - - ns
T Te Enable Rise/Fall TimgPin E - - 25 ns
Tas Address Setup Time| Pins: RS,RW,E D . 1 ng
Tan Address Hold Time | Pins: RS,RW,E 10Q - - ns
Tobr Data Setup Time Pins: DBO - DB7 - - 320 ns
Th Data Hold Time Pins: DBO - DB7 10 - - ns
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Symbol| Characteristics |  Test Condition | Min.| Typ. | Max. | Unit
Internal Clock Operation
fosc OSC Frequency 190 27( 350 KHZ
External Clock Operation
fex External Frequency - 125 27( 410 KHZ
Duty Cycle - 45 50 55 %
Tr, T Rise/Fall Time - - - 0.2 us
Write Mode (Writing data from MPU to RW1062)
Tc Enable Cycle Time Fei;cipt clear display) 500 - - ns
Tew Enable Pulse Width | Pin E 40 - - ns
Tr, T Enable Rise/Fall TimgPin E - - 25 ns
Tas Address Setup Time| Pins: RS,RW,E D ns
Tan Address Hold Time | Pins: RS,RW,E 10 - - ns
Tosw Data Setup Time Pins: DBO - DB7 20 - - ns
Tw Data Hold Time Pins: DBO - DB7 10 - - ns
Read Mode (Reading Data from RW1062 to MPU)
Tc Enable Cycle Time | PinE 120(l) - - ns
Tew Enable Pulse Width | Pin E 140 - - ns
Tr, T Enable Rise/Fall TimgPin E - - 25 ns
Tas Address Setup Time| Pins: RS,RW,E D ns
Tan Address Hold Time | Pins: RS,RW,E 10 - - ns
Toor Data Setup Time Pins: DBO - DB7 - - 100 ns
Tw Data Hold Time Pins: DBO - DB7 10 - - ns
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B Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage M -0.3to +5.5
LCD Driver Voltage \cp Vss+7.0 to Vss-0.3
Input Voltage W -0.3 to {c+0.3
Operating Temperature AT -40°C to + 90C
Storage Temperature <o -55°C to + 125C
B DC Characteristics
(TA=25C,VCC=27V - 45V)

Symbol| Characteristics Test Condition Min. | Typ. | Max. | Unit
Ve Operating Voltage - 2.7 - 4.5 \%
Vicp LCD Voltage VO - Vss 3.0 - 7.0 V

fOSC: 270KHz _
Iop Power Supply Current Vee=3.0V 0.25 0.45 mA
Input High Voltage i i
V|H1 (Except OSC].) 0.7Vcc VCC \Y
Input Low Voltage
Vi (Except OSC1) 0.3 0.6 \Y
Input High Voltage i i
Vih2 (0SC1) 0.7Vcc Vee V
Input Low Voltage
Vi (0SC1) 0.2Vcc \
Output High Voltage _ 0.75
Vor (DBO - DB7) low = -0.ImA vee | ; v
Output Low Voltage _
Vou1 (DBO - DBY) lo.=0.1mA - - 0.2Veq V
Output High Voltage _ i
Vouz (Except DBO - DB7) lon=-0.04mA 0.8\c Vce V
Output Low Voltage _ i i
Vorz (Except DBO - DBY7) loL = 0.04mA 0.2¥c Y,
Rcom Common Resistance V cp =4V, ly=0.05mA - 2 20 K
Rsec Segment Resistance b =4V, ly=0.05mA - 2 30 K
I eak Input Leakage Current Vin =0V to Ve -1 - 1 HA
lpup Pull Up MOS Current Vee =3V 10 60 120 HA
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B DC Characteristics

(TA=25C,Vec=45V-55V)
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Symbol| Characteristics Test Condition Min. | Typ. [ Max. | Unit
Vee Operating Voltage - 4.5 - 5.5 \%
Vico LCD Voltage VO - Vss 3.0 - 7.0 \Y

fOSC: 270KHz _
Iop Power Supply Current Vee=5.0V 0.35 | 0.55 mA
Input High Voltage i i
Vi (Except OSC1) 25 Vec v
Input Low Voltage
Vi (Except OSC1) 03 0.6 v
Input High Voltage
Vie | oeen) - Vool | = | Ve | V
Input Low Voltage
ViL2 (0SC1) 1.0 \Y
Output High Voltage _ i
VOH]_ (DBO _ DB?) lOH - OlmA 39 \éC V
Output Low Voltage _ i i
Voui (DBO - DBY) lo.=0.1mA 0.4 \Y,
Output High Voltage _
Vo2 (Except DBO - DB7) loy=-0.04mA 0.9\c - Vee Y
Output Low Voltage _
Vorz (Except DBO - DB7) loL = 0.04mA - - 0.1¥c \Y,
Rcom Common Resistancg¢ V cp =4V, I;=0.05mA - 2 20 0
Rseg Segment Resistance V cp =4V, ly=0.05mA - 2 30 0]
| eak Input Leakage Current Vin =0V to Ve -1 - 1 A
lpup Pull Up MOS Current Ve =5V 90 200 330 HA
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B THE MPU INTERFACE CIRCUIT

The RW1062 Series can be connected to 6800 Series MPUs. Moreover, using the serial interface it is
possible to operate the RW1062 series chips with fewer signal lines.

The display area can be enlarged by using multiple RW1062 Series chips. When this is done, the chip
select signal can be used to select the individual Ics to access.

(1) 6800 8 bits Series MPUs

vop 4
vOC VoD
RS w RS IF1
IFO
v
D0t D7 (= w00 m D7
V1
—r RiW - R
a9 W2
= E - RW1062
V3
W
GMND GMD
V55
(2) 6800 4 bits Series MPUs
YoD T
vCC vDD
RS ES IF1
[FO
VO
D4 w D7 = D4w D7
V1
— R =R RWI1062
% . e v DO~D3: opened
V3
OFEN —{D0-D3 va
GHND GND
¥SS
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RW1062

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

(3) Using the Serial Interface—For 4 SPI

vDD 1
vCC vDD
os OPEN — I;l]sto D3 IF1
[FO
D?(SCLE) » D7(SCLK) vQ
D6(SID) » D6(STD) V]
§ D5 (/CS) = 05 (/CS) vz
et RW1062 V3
E va

GMD (m GND

(4) Using the Serial Interface—For 3 SPI

wCg D0 10 D3 vDD
OPEN — es IF1 M
IFD

DT(SCLE) » DT(SCLK) Vo

Da6(SID) » D6(SID) vl

=

E D5 (fCS) = D5 (/CS) Vi

U Rrwieez

E W

GND { D4 GND

W55

50

E: connect to VDD
RW: connect to VSS
D4: connect to VSS
DO0~D3: opened

E: connect to VDD

RW -~ RS: connect to VSS
D4: connect to VSS
D0~D3: opened

Rev.1.3a— 5 Feb 2010
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RW1062

(5) Using the Serial Interface—For IIC Interface

18COM/120SEG DRIVER & CONTROLLER
34COM/100SEG DRIVER & CONTROLLER

wo }

MPU

Gl

g B §lave ¥DbD
address — D0~ DI

RS IFl

IFO —
D7 (SCU) #| DF (SCLK) Vo
o6 (5IM +—» D6 (SID) Vi
L D2~ 03 v
vi

RW1062
W4
l’ D4 D GMD
s
51
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DO - D1: Slave address
D2 -~ D3: connect to D6
D4 -~ D5: connect to VSS
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1 ‘ 2 ‘ 3 4
CAP value 0.1uF ~ 1uF i
. R 2. o == VOUT>V0>V1>V2>V3>V4>VSS must be maintained
iR L 1L LL
R 0.1uf 0.1uf c3 < =3 e RB
b it uf 0.1u uf Auf [0.1uf RES1
RES1  H : R2 R3
2 =z o| o z R4
9 3 a8 o , 100K ) 5 100K . 0 - VDD RES1
2X: put CO and C1,short R1 R l
cs 2
3X: put CO and C1 C2,0pen R1 RAL owE
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up) R5
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) = RESS
VOUT Voltage should not higher than 8V
RT1 = =
LCD Panel NTCS o SRESE
. t
2Lines+24 Characters + 80 ICONS
o 8 9o
= - - I, od s
O ol=|»n nlO Ql=
< oy % 8 E ;' R7
3] < < < | |
NC 4’; VR1
o o IC1 . .
% ........... zz g ................................................... 3 % g % RW1062(NW=0) VOfine adjustment
O [SX¥] w O Q0
o %) Oﬂ_ VO
\V0=0.5*VDD*(1+(RA1+RA2+VR1)/RB)
R\W 1062 (View from bottom) VLCD=VO-VSS
(NW=0 - 2lines display mode,1/17 duty)
=
N % N 5 % & 5
L%mﬁgoar\m’)v%w; 80‘—|Nm<rmcor\£0ﬂ888&&%%u: IFO IFl
DFXP>S>S>5S>S>>Srrxw>So00000000>3LLS550000> . .
oYeY Yo eYoYoYoYe e o oY o oo e o oY o oL ek e s o Yo oL e Yo e o o o) 1 1 :8-bit 6800 interface
ma%amw§|maa|aa:smm:aﬁ =EEFNE
2
N4
Al HANHAE
© @ % [aX [aX [a} [a)
o % B Ao deA<AAA] ANNA<F<I<A]J
SIS ofu [ [a | SIS AN i
RockWorks
Size Number Revision
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. A RW1062 8 bit 6800 interface
Please connect TEST pin to VDD and OSC pin to exteal clock source in order to select external oscitor mode. Date: 18-Nov-2009 Sheet o
File: DA™Y }y]?ﬁé[\%se\MyDesign.ddb | Drawn By:
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1 ‘ 2

3 4
CAP value 0.1uF ~ 1uF
R1 OR
= co c2 o L
| o | = VOUT>V0>\{1>V2>V3>V4>\(SS must be maintained i
L ITL LZ
C 5 6 7
0.1uf RB
RESL 5 . = uf 0.1 1uf 0 pauf RES1 R4
9 g d g 8 R2 R3 RES1
100K 100K VDD
2X: put CO and C1,short R1 ! 2w 4 MR l
2
3X: put CO and C1 C2,0pen R1 - S
RA1
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up) RES1 0-1uF R5
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) RESS
VOUT Voltage should not higher than 8V -
LCD Panel RTL s =
2Lines+24 Characters + 80 ICONS NTCD o  SRESL
o © t
2 =B = -
8 ....... 8 8 § .................................................................... § 8 8 8
3 3ele e S
© oo Se s~ |C R
g """""" % % B ee———— 5 % s % RW1062(NW=0) NC VR1
o oo® w o 00 ; ) )
r %] 01 VO fine adjustment
ol
RW1062(View from bottom) V0=0.5*VDD*(1+(RA1+RA2+VR1)/RB)
(NW=0 + 2lines display mode,1/17 duty) VLCD=V0-VSS
[
4 0 NEAASS
C%mggoammqgwg BOHvamﬁol\%EEng%%%%ﬂf IFO IFl
DX P>S>>>>>xxw>00000000>EE>>>0000> g .
00POO0OO00OO0OO0OO000000000000000 1 1 :4-bit 6800 interface
R R RS SRR EEEEEEEE :aﬁwwmwﬁ
A
Nd
E 5]) = (j [ Y 2 =
0 O [a > [all (a} [a¥ [a}
o AdAA A <JSAAS [ @ [0 B¢ =i i i o
bl >§=> >| [ad [aa (NI = SJOY YO
Title
RockWorks
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. Sizg flurmben . . Revision
Please connect TEST pin to VDD and OSC pin to exteal clock source in order to select external oscittor mode. R RW1062 4 bit 6800 interface
Date: 18-Nov-2009 | Sheet o
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3 4
CAP value 0'10%': ~ 1uF
R = . q
= o AAA o = VOUT>y0>\{1>V2>V3>y4>\{SS must be maintained o
]’jl—- N b d b bk
Re 0.1uf 0.1uf RB
duf 0.1u Auf Auf [0.1uf RES1 R4
RES1Y £ 0.1uf R2 R3 RES1
3 3 3l & g
9 g d s R , 100K ) . 100K 4 0 - VDD
2X: put CO and C1,short R1 R l { voo2
cs
3X: put CO and C1 C2,0pen R1 e 0.1uF o5
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up) RESL
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) =
VOUT Voltage should not higher than 8V hN
RT1 o B
LCD Panel NTCH o SFES
. t
2Lines+24 Characters + 80 ICONS
o 8 9o
= - - I, od s
O ol=|»n %] (8] Q=
3 SIS ke % S I R
NC 4% VR1
@ [=R=pr Qe Qu Ic1 _ VO fine adjustment
g ........... g 3 ﬁ ................................................... 3 g . Bl RW1062(NW=0)
O [SX¥] w O Q0
= 7)) Oﬂ_ VO
\V0=0.5*VDD*(1+(RA1+RA2+VR1)/RB)
RW 106 2 VLCD=V0-VSS
(NW=0 - 2lines display mode,1/17 duty)
=
N % N 5 % & 5
)'u_')LLI() ¢ o0o>aaon ”:0 ”:1
PurxPpodnmnsdhy odaNOFLONNETOQOOILIILIILICX
DFXP>S>>>5>P @ o000 pPoooPLESSSOC0O0O0S .
00PO0OOODO 0000000 PODOOOOOOO0 1 0 :4-SPlinterface
ma%amw§|m|a|a|a|a|:|a|ﬂ*m:aEwmww
2
N4
(c/g) o) d (N [ Y <n\1 :L —
O faX [a¥ [aX [
SIS o mﬁ,'\m 2925665% i
itle
RockWorks
Size Number Revision
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. A RW1062 4-8 Pl |nterface B
Please connect TEST pin to VDD and OSC pin to exteal clock source in order to select external oscitor mode. Date: 18-Nov-2009 Sheet o
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1 ‘ 2 ‘ 3 4

CAP value 0.1uF ~ 1uF
o il oR o = VOUT>V0>V1>V2>V3>V4>VSS must be maintained

= 8- & & 8-
— c1 +— t L1212
Re 0-1uf 0.1uf Igs CJ c5 c6 _lc7 T
0.1uf
7= ol oo
13 ol O

RESLT & } E-lUf o 0.1u1 FlufR3 I\a.luf—l(j.luf RES1 -
o N RES1
> O 100K 100K
1 2 3 4 0 VR VDD
2X: put CO and C1,short R1 - l o2
3X: put CO and C1 C2,0pen R1 RAL cs |
RES1 0.1uF
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up) I .
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) L
VOUT Voltage should not higher than 8V
LCD Panel RTL RA2 =
2Lines+24 Characters + 80 ICONS NTCH o SFESH
o ] 9o t
3| e BRIEL v oBl 38
O O|9»n 18] Q|9
AN O
3 g s S5
R7
o) =k 8 Qo o IC1
g ........... g g % ................................................... 8 g . g RW1062(NW=0) NC VR:Il. .
o ©Q e 89 VO fine adjustment
r 1 w0
. VV0=0.5*VDD*(1+(RA1+RA2+VR1)/RB
RW1062 (view from bottom) & i)
i ) VLCD=V0-VSS
(NW=0 - 2lines display mode,1/17 duty)
i
b % N % & & 5
b 5 i b (0] oQ2aaonan “:OIFl
DuUrPpodNuys odaNNMYLON~NPTOoOQ0IIICX
PDFXP>S>5>>> oo poooPLLSSSO0000> .
0ODPOOOOO 0000POOODPOOOOOOO0OD 0 O :3-SPl interface
B RS RN R EEEEEEEEREE RGNS
2
E % = é N r(w\l n~—< —
L] © @ 2 % = ol (aX faY fa}
o — < e = N @ [a go <J<q<dq<
> > SESIAATA
Title
RockWorks
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. Size Number Revision
Please connect TEST pin to VDD and OSC pin to exteal clock source in order to select external oscitor mode. A RW1062 3-8 Pl |n'[e rface B
Date: 18-Nov-2009 | Sheet o
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3 4
CAP value 0.1uF ~ 1uF i VoD
. o R il o == VOUT>V0>VI>V2>V3>V4>VSS must be maintained T
l_. Cl ._|
R 0.1uf 0.1uf JC—3 RB 2
uf RES1 RES1
RESL & 0.1uf
3l 3 =R 5
S o ol o [$) 1 VR VDD | voD2
2X: put CO and C1,short R1 l
c8 R5
3X: put CO and C1 C2,0pen R1 = 0.1uF RES1
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up)
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) =
VOUT Voltage should not higher than 8V =
RT1
LCD Panel A
. NTC
2Lines+24 Characters + 80 ICONS S
o & Q
g = B o = =
8 ....... 8 8 Il e m 8 8 8
o | 8|3 I
[} =E=pr] <) ©« IC1
S S 2 O e —— s . 2=z RW1062(NW=0) NC ’; VR1
= 88 7] % B § 8 VO fine adjustment
3 Vo
_ V0=0.5*VDD*(1+(RA1+RA2+VR1)/RB)
RW1062 (view from bottom) VLCD=V0-VSS
(NW=0 - 2lines display mode,1/17 duty)
[
4B nE&&EE
cgﬁggoawmq :4Nm<m«>,\ngH888%%%%rx IFOIFl
PEFXP>S>55>> hpPpoOoPPOoOPLLSSSCOO0CS .
QP00 00 Qo000 00000000 0 1:IIC interface
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]
7 = HNHE
] 2 & & [a /& = Y faY o fal
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X SiS| = [ = SEISISIAANS]
SA0,SAl is Slace Address for IIC Title
SA0,SAL can be 00,01,10,11 RockWorks
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. Sizg flurmber . Revision
Please connect TEST pin to VDD and OSC pin to exteal clock source in order to select external oscittor mode. R RW1062 I I C Inte rface
Date: 18-Nov-2009 | Sheet o
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RW1062(View from bottom)

(NW=1 - 4lines display mode,1/33 duty)

3 4
CAP value 0.1uF ~ 1uF i
R1 OR = VOUT>V0>V1>V2>V3>V4>VSS must be maintained
= co c2 2 2 9 2 VDD
' G _| JC_3 J_ Jgs Jge JCJ RB
R 0-1uf Ol uf 0.4u 1uf 1uf Joduf RESL
A g 0.1uf R2 R3 Eém
3l z ol o z 100K 100K VDD
> O Ol O O 1 2 3 4 0 VR
—
2X: put CO and C1,short R1 lcg ¢—vDD2Z
3X: put CO and C1 C2,0pen R1 Res1 0-1uF -
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up) RES1
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) =
VOUT Voltage should not higher than 8V
RT1 RA2 =
LCD Panel NTCD o OFFSH
4Lines+20 Characters + 80 ICONS ‘
g o= N S
= =1 4 1) B|= =
8 ....... 8 8 § .................................................................... § 8 8 8
< o|o|m % £ E ,i' R7
[32) < WO 0| | | | |
NC 4’3 VR1
R £2 O % S RW1062(NW=1) Vo fine adjustment
Qo oQo® o o}s)
Or = n o Oﬂ_ Yo}

V0=0.5*VDD*(1+(RA1+RA2+VR1)/RB)
VLCD=V0-VSS

=
w zoozZ
H =
D45 0 0 a 0 cd58eF A IFO IF1
DlrhodaumsNNS QdodaumstwONNOTAQA0IIIIX
PFXIPS>S>S>5S>>Sdrw>000000005LLSSS0000> . .
ofeY YooY oYoTe o o oY o oL e e oYoYo oL e oY oo oJo LR e oY oYoTo! 1 1 :8-bit 6800 interface
g%;%a%aﬁmqmmaqaazaﬁz EEEENEREERR
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" RockWork
Size Number Revision
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. A RW1062 8 bit 6800 interface
Please connect TEST pin to VDD and OSC pin to exteal clock source in order to select external oscitor mode. Date: 18-Nov-2009 [ Sheet o
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3 4
CAP value 0.1uF ~ 1uF - L
RA_ R _T_ VOUT>VO0>V1>V2>V3>V4>VSS must be maintained oD
co c2 ¢ ¢ ¢ ¢
|_" CL ’_| Jc_S gl_ J@ Jgs JCJ RB ca
Rg 0-1uf I uf 0.1u uf uf pduf RES1 AE
RESLY & 0-uf ¥ R3
=] = ol o zZ
3l 2 ol o z 100K 100K VDD
1 2 3 4 0
>I o ol O $) VR | l 4 vop2
2X: put CO and C1,short R1 s
RA1 R5
3X: put CO and C1 C2,0pen R1 RESt I““F Res1
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up) L
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) .
VOUT Voltage should not higher than 8V =
RT1 RA2
LCD Panel NTeS o SRESL
4Lines+20 Characters + 80 ICONS t
< o=l SN e
= - - I, oH A5
O] O|=Z|n %] (8] Q=
| LD O |
) Q3[SB 3|4 i R7
© R O~ N IC1 NC —’E VR1
%‘ ........... zz é ................................................... g %' . % z | rwrosainw=1) VO fine adjustment
o 0Q k) 5
r “1 “
V0=0.5*VDD*(1+(RA1+RA2+VR1)/RB)
RW1062 (View from bottom) VLCD=V0-VSS
(NW=1 - 4lines display mode,1/33 duty)
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00POO0OO000000000000000000000Q00 1 1 :4-bit 6800 interface
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Title
RockWorks
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. Sizg flurmben . . Revision
Please connect TEST pin to VDD and OSC pin to exteal clock source in order to select external oscittor mode. R RW1062 4 bit 6800 interface
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CAP value 0.1uF ~ 1uF i
= e RL AR o == VOUT>V0>V1>V2>V3>V4>VSS must be maintained
c1 Jc_ V2D
Re 0.1uf 0.1uf RB
RES1
RESL” f | O | _ Ra
S 3 ol & S VDD i
VR |
2X: put CO and C1,short R1 l Vobo
cs s
3X: put CO and C1 C2,0pen R1 0 0.1uF ‘
VOUT=VDD2 * 2 (when configuration of the boosteri s 2X step-up) -
VOUT=VDD2 * 3 (when configuration of the boosteri s 3X step-up) =
VOUT Voltage should not higher than 8V
RTL RA2 =
LCD Panel NTCS o SRESL
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S g % L T e ——————— 55 - 2 % RW1062(NW=1) VO fine adjustment
Q oo¥ w o Q0
) = 8o oL
r L 2
V0=0.5*VDD*(1+(RA1+RA2+VR1)/RB)
RW106ZAView from bottom) VLCD=V0-VSS
(NW=1 - 4lines display mode,1/33 duty)
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Title
RockWorks
Size Number Revision
Please connect OSC1 pin to VDD and leave TEST pipen in order to select internal oscillator mode. A _ 3
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