Roﬁkwg,[ks RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B INTRODUCTION
RW1073 is a dot matrix LCD driver & controller LSI which is fabricated by low power CMOS

technology. It is capable of displaying 1, 2, or 4-lines with 5x8 or 6x8 dots format.

B FUNCTIONS

e Character type dot matrix LCD driver & controller

* Internal driver: 34 common and 60 segment signal output
* Easy interface with 4-bit or 8-bit MPU and SPI interface
* Clock synchronized serial Interface

* 5x8 or 6x8 dot matrix possible

 Extension driver interface possible

* Bidirectional shift function

« All character reverse display

* Display shift per line

* Various instruction functions

» Automatic power on reset

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

B FEATURES
* Internal Memory

Character Generator ROM (CGROM): 9600 bits. (240 characters x 5 x 8 dot)
Character Generator RAM (CGRAM): 64x8 bits. (8 characters x 5 x 8 dot)

Segment Icon RAM (SEGRAM): 16x8 bits.(96 icons max.)
- Display Data RAM (DDRAM): 80x8 bits. (80 characters max.)
» Low power operation
- Power supply voltage range: 2.7 to 5.5 V (VDD)
- LCD Drive voltage range: 3.0 to 7.2V (VO to VSS)
* CMOS process
* Programmable duty cycle: 1/17, 1/33 (Referto Table 1.)
* Internal oscillator with an external resistor
» Low power consumption

« Bare chip available

1 Rev0.0-29 O



RQQKM RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

RW1073 Revision History

Version Date Description

0.0 2012/10/29 First edition
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€4 Table 1 Programmable duty cycles

RW1073-0B-002
34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

1) 5-dot font width

Display Duty Single-chip operation With Extension Driver
Line atio Displayable Possible Displayable Possible
Numbers characters icons characters icons
1 line of 24 1 line of 52
1 1/17 60 80
characters characters
2 line of 24 2 line of 32
2 1/33 60 80
characters characters
4 line of 12 4 line of 20
4 1/33 60 80
characters characters

2) 6-dot font width

Display Duty Single-chip operation With Extension Driver
Line atio Displayable Possible Displayable Possible
Numbers characters icons characters icons
1 line of 20 1 line of 50
1 1/17 60 96
characters characters
2 line of 20 2 line of 30
2 1/33 60 96
characters characters
4 line of 10 4 line of 20
4 1/33 60 96
characters characters
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34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
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34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B PAD CONFIGURATION
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34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD
B PAD COORDINATE

Pad No. Pad X Y Pad No. Pad X Y
Name Name

1 S[45] -1523 1715 33 ICON[2]| -1523 -1454
2 S[46] -1523 1577 34 VDD -1523 -1577
3 S[47] -1523 1454 35 OSC2P | -1523 -1715
4 S[48] -1523 1346 36 OSC1P | -1385 -1715
5 S[49] -1523 1248 37 CL1 -1262 -1715
6 S[50] -1523 1152 38 CL2 -1154 -1715
7 S[51] -1523 1056 39 DOUT | -1056 -1715
8 S[52] -1523 960 40 FRM -960 -1715
9 S[53] | -1523 864 41 |XRESET| -864 -1715
10 S[54] -1523 768 42 PSB -768 -1715
11 S[55] -1523 672 43 VR -672 -1715
12 S[56] -1523 576 44 VSS -576 -1715
13 S[57] -1523 480 45 RS -480 -1715
14 S[58] -1523 384 46 RW -384 -1715
15 S[59] -1523 288 47 E -288 -1715
16 S[60] -1523 192 48 DBO -192 -1715
17 C[9] -1523 96 49 DB1 -96 -1715
18 C[10] -1523 0 50 DB2 0 -1715
19 C[11] -1523 -96 51 DB3 96 -1715
20 C[12] -1523 -192 52 DB4 192 -1715
21 C[13] -1523 -288 53 DB5 288 -1715
22 C[14] -1523 -384 54 DB6 384 -1715
23 C[15] -1523 -480 55 DB7 480 -1715
24 C[16] -1523 -576 56 VCI 576 -1715
25 C[25] -1523 -672 57 FOFF 672 -1715
26 C[26] -1523 -768 58 C2pP 768 -1715
27 C[27] -1523 -864 59 C2N 864 -1715
28 C[28] -1523 -960 60 C1P 960 -1715
29 C[29] -1523 -1056 61 C1IN 1056 -1715
30 C[30] -1523 -1152 62 VOUT 1154 -1715
31 C[31] -1523 -1248 63 VO 1262 -1715
32 C[32] -1523 -1346 64 V1 1385 -1715

6 Rev0.0-29 O



RW1073-0B-002
34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

RockMWorks

Pad No. Pad X Y Pad No. Pad X Y
Name Name
65 V2 1523 -1715 97 S[13] 1523 1454
66 V3 1523 -1577 98 S[14] 1523 1577
67 V4 1523 -1454 99 S[15] 1523 1715
68 C[24] 1523 -1346 100 S[16] 1385 1715
69 C[23] 1523 -1248 101 S[17] 1262 1715
70 C[22] 1523 -1152 102 S[18] 1154 1715
71 C[21] 1523 -1056 103 S[19] 1056 1715
72 C[20] 1523 -960 104 S[20] 960 1715
73 C[19] 1523 -864 105 S[21] 864 1715
74 Cl[18] 1523 -768 106 S[22] 768 1715
75 C[17] 1523 -672 107 S[23] 672 1715
76 Cl[8] 1523 -576 108 S[24] 576 1715
77 C[7] 1523 -480 109 S[25] 480 1715
78 C[6] 1523 -384 110 S[26] 384 1715
79 C[5] 1523 -288 111 S[27] 288 1715
80 Cl[4] 1523 -192 112 S[28] 192 1715
81 Cl[3] 1523 -96 113 S[29] 96 1715
82 C[2] 1523 0 114 S[30] 0 1715
83 Cl[1] 1523 96 115 S[31] -96 1715
84 ICON[1]| 1523 192 116 S[32] -192 1715
85 S[1] 1523 288 117 S[33] -288 1715
86 S[2] 1523 384 118 S[34] -384 1715
87 S[3] 1523 480 119 S[35] -480 1715
88 S[4] 1523 576 120 S[36] -576 1715
89 S[5] 1523 672 121 S[37] -672 1715
90 S[6] 1523 768 122 S[38] -768 1715
91 S[7] 1523 864 123 S[39] -864 1715
92 S[8] 1523 960 124 S[40] -960 1715
93 S[9] 1523 1056 125 S[41] | -1056 1715
94 S[10] 1523 1152 126 S[42] | -1154 1715
95 S[11] 1523 1248 127 S[43] | -1262 1715
96 S[12] 1523 1346 128 S[44] | -1385 1715
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RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B PIN DESCRIPTION

. Input/ .
Pin(No) Name Description Interface
Output
VDD For logical circuit(+3V,+5V)
VSS 0V (GND)
VO~V4 Power Supply Bias voltage level for LCD driving Power Supply
Input voltage to the voltage
VCI Input regulator to Generate LCD drive
voltage.
Segment signal output for LCD
S1~S60 Output Segment Output .g g P LCD
drive.
C1~C32 :
Common signal output for LCD
ICON1, Output Common Output drive LCD
ICON2 '
Input i
P When using internal oscillator Rf External resistor/
0SC1, (0scCl) _ . _ .
Oscillator resistor, If external clock is used, Oscillator
osc2 Output connect it to OSC1
(0SC2) (0scC1)
Latch(CL1)/Shift(CL2) | Output latch clock and shift clock . .
CL1,CL2 Input ) ] Extension driver
Clock for extension driver
To use the voltage converter (2
C1P,C1IN nout External capacitance | times/ 3 times), these pins must be External
C2P,C2N P input connected to the external capacitance
capacitance.
_ The alternating signal to converter
Alternated signal for ) . .
FRM Output . LCD driver waveform to AC for Extension driver
LCD driver output _ )
Extension driver.
) i Outputs extension driver data . . .
DOUT Output Display data interface Extension driver
(the 61th dot’s data)
When FOFF="high”, disable
Internal Voltage _
internal voltage follower
FOFF Input Follower -
When FOFF="Low", enable
enable control _
internal voltage follower
When PSB="High": 8/4 bit bus
Interface mode
PSB Input , mode. -
selection _
When PSB="Low": Serial mode.
XRESET Input Reset Pin Initialized to Low -
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RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

. Input/ .
Pin(No) Name Description Interface
Output
VOUT Output Converter output Voltage converter output voltage -
Reference input )
VR Input Reference voltage input to generate VO -
voltage
In bus mode, used as register selection input.
When RS/CS="High", Data register is
selected.
) When RS/CS="Low", instruction register is
Register select/
RS/CS Input , selected. MPU
Chip select _ . L
In serial mode, used as chip selection input.
When RS/CS="Low", selected.
When RS/CS="High", not selected.
(Low access enable)
In bus mode, used as read/ write selection
input.
Read, Write/ P ) i
RW/SID Input o When RW/SID="High", read operation. MPU
Serial input data ) )
When RW/SID="Low", write operation.
In serial mode used as serial clock input pin
Read, Write In bus mode, used as read/ write enable
E/SCLK Input enable/ signal. MPU
Serial clock In serial mode, used as serial clock input pin.
Inout In 8-bit bus mode, used as low order
g Data bus 0 bit/ bidirectional data bus.
DB0/SOD Output/ i , . . LCD
Outout Serial output data | During 4-bit bus mode or serial mode, open
P these pins.
In 8-bit bus mode, used as low order
bidirectional data bus.
DB1~DB3 . . .
During 4-bit bus mode or serial mode, open
Input these pin.
Data bus 1~7 - -
Output In 8-bit bus mode, used as high order MPU
bidirectional data bus.
DB4~DB7 In 4-bit bus mode, used as both high and low

order. DB7 used for Busy Flag output.
During serial mode, open these pins.

9 Rev0.0-29 O




RQQKMS RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

B FUNCTION DESCRIPTION

¢ System Interface

This chip has all three kinds of interface type with MPU: serial, 4-bit and 8-bit bus.

Serial and bus (4-bit/8-bit) are selected by PSB input, and 4-bit bus and 8-bit bus are selected by the
DL bit in the instruction register.

During read or write operation, two 8-bit registers are used. one is the data register (DR), the other is
the instruction register(IR).

The data register (DR) is used as a 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.

Hence, after MPU reads the 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 the RS/CS input pin in 4-bit/8-bit bus mode (PSB="High") or the RS bit in serial
mode (PSB = “Low").

Table 2. Various kinds of operations according to RS and R/W bits.

RS R/W Operatio

Instruction Write operation (MPU writes Instruction code into IR)
Read Busy flag (DB7) and address counter (DBO ~ DB6)
Data Write operation (MPU writes data into DR)

0 0
0 1
1 0
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 the DB7 port. 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 80x8 bits (80 characters).
DDRAM address is set in the address counter (AC) as a hexadecimal number (Refer to Fig-1).
MSB LSB
AC6 AC5 AC4 AC3 AC2 AC1 ACO
Fig-1 DDRAM Address

1) Display of 5-dot font width character

(1) 5-dot 1 line display
In the case of a 1-line display with 5-dot font, the address range of DDRAM is O0H ~ 4FH (Refer
to Fig-2). When EXT= “High”, extension driver will be used.

Fig3 shows the example with 40 segment extension drivers added.

Display position

I 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24
CoMLfoo o1 o2Joso4Jos o6 Jo7Jos oo JoaJoB] [ocfopJoeorTro it iaisTiais[i6 17}V Y
SEG1 RW 1073 SEG60 SEG1 RW 1073 SEG60

DDRAM address
o 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
M1 COM9
COm|01|02|03|o4|05|06|o7|08|09|0A|013|oc| |0D|0E|0F|10|11|12|13|14|15|16|17|18|me
SEG 1 SEG60 SEG I SEG60
(A fter Shift Left)

- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
COM9
COm|4}:|00|01|oz|o3|04|05|06|07|08|09|0A| [oBJoclopJoEJor[10]11]12]13]14]15]16 oM 16
SEG 1 SEG60 SEG I SEG60
(A fter Shift Right)

Fig-2. 1-line x 24 ch. display (5-dot font width)

1 23 4567 8 9101112 1314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

COMLTooTo1] 02fo3[o4]0s] s [0708]09[0AToB] [oclonfoE[orTto] 1] 12 13]1a] 15 16[17] focfopforor i T2 1FSOM,
SEG1 RW1073 SEG60 SEG1 RW1073 SEG60 SEG1 SEGA40

Extension Driver (40SEG)

1 23 45 67 8 9101112 13141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

COM1 COMY9
COME 01J02] 03[04]os]os]o7]osJovJoaJoBJoc] [op[oE[or]10]11]12]13]14]15]16]17]18] {19]1A]l1B]1c]1D[1E[1F]20 TOM16

(After Shift Left)

123 45 67 8 9101112 13141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

COM1 COM9
COMES 4k 0o] 01]02]03]04]05]06]07]08]09]0A] |0B|oc|0D|0E|0F|1o|11|12|13|14|15|16|_|17|18|19|1A|1B|1C|1D|ETOM16

(After Shift Right)

Fig-3. 1-line x 32 ch. display with 40 SEG. Extension driver (5-dot font width)
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(2) 5-dot 2-line display

In the case of a 2-line display with 5-dot font, the address range of DDRAM is 00H-27H, and 40H-67H
(Refer to Fig-4). When EXT = “High”, the extension driver will be used.

Fig-5 shows the example with 40 segment extension drivers added.

Display position

12345678 9101112 1314151617181920212223 24
cor100L01] 0203 04 os[oe]07]08[09]oaoB| - [ocfonfoE[or o] 111213 14]1s[16[ 17}
COMLTY 4o} 41] 42]43|44]45|46]47]48[49]4A]4B|  [4C|4D{4E[4F]50]51]52|53]54]55[56[ 57 QNS

COM32
SEG1 RW1073 SEG60  SEGI RW1073 SEG60

¥ DDRAM address
1 2345678 9101112 1314 1516 17 18 19 20 21 22 23 24

COM1
comm01102] 03[04] 05| 06]07] 08| 09JoaJoBJ0C] oD oEJoF] 10[11[12]13]14] 15[ 16] 17] 18} £

COM16
COMLTY 41] 42] 43]44[4546|47] 48[ 49]4A4B[4C|  |4D[4E[4F|50]51]52]53]54]55]56]57] S8
SEG1 RW1073 SEG60  SEG1 RW1073 SEG60
(After Shift Left)

12345678 9101112 1314151617 18 192021 22 23 24

COM1

881\%' 27100] 01]02]03]04]05]06]07]08]09]0A]  |oB[ocloD[oE[0F] 10]11] 12]13[14]15]16 %%“&Mzﬁg

COMIT] 67 40] 41]42]43]44]45|46] 47| 48] 49]4A]  [4B[4CJ4D|4E|4F| 50 51]52] 53] 54[ 55[ 56 SN2
SEGI RW1073 SEG60 SEGI RW1073 SEG60

(After Shift Right)

Fig-4. 2-line x 24 ch. display (5-dot font width)

12345678 9101112 1314151617 18192021 222324 25 26 27 27 28 29 30 32
COM1
%%WOO|01|02|O3|O4|OS|06|O7|O8|O9|OA|OB||OC|OD|OE|OF| 10|11|12|13|14|15|16|17|—|18|19|1A|1B|1C|1D|1E|1F|%1\1\f[?
Coplizlao[ 41] 49 43]44[45 4647 48[ 49]4A[4B|[ac| 4D{4E] 4F[ 50 51 52] 53[ 54 55| S6 57} 58] 59[5A| B[ SC|SD[ SE| SF|.CM2s
SEG1 RW1073 SEG60 SEG1 RW1073 SEG6OSEGI | SEG40
Extension Driver (40SEG)

12345678 9101112 1314151617 18192021 222324 25 26 27 27 28 29 30 32
corr.01102] 0304 5] 06[07]08]09]0A[0B] oc[ o] [ o] 10] 1] 12[13[ 14] 1] 16[ 1718 H{ 191 AT 1B[1C1D] 1E] 1 20 coM
COMIT141[42]43[ 4445 [ 464748 49[a|4B[4c][4D|4E[4F] 50[ 51 52[ 53] 54[ 55 56| 57 58 59]5A] 5B SC[SD|SE[ SF 60 con2s
(After Shift Left)
12345678 9101112 1314151617 18192021 222324 25 26 27 27 28 29 30 32
o] 27|00|01|02|03|04|05|06|07|08|O9|0A||OB|OC|OD|OE|OF|10|11|12|13|14|15|16|—|17|18|19|1A|1B|1C|1D|1E|%)11\\/{4?6
88%%67|40|41|42|43|44|45|46|47|48|49|4A||4B|4C|4D|4E|4F|50|51|52|53|54|55|56|—|57|58|59|5A|5B|5C|5D|5E|%%§

(After Shift Right)

Fig-5. 2-line x 32 ch. display with 40 SEG. Extension driver (5-dot font width)
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(3) 5-dot 4-line display

In the case of a 4-line display with 5-dot font, the address range of DDRAM is 00H-13H, 20H-33H,
40H-53H,60H-73H (Refer to Fig-6).

When EXT="High", extension driver will be used. Fig-7 shows the example with 40 segment extension

drivers added.

1 2 3 45 67 8 91011 12 -«——Display position

ggﬁ% 00]01]02[03[04]05]06]07]08[09]0A]0B| <€——DDRAM address

COM9
coniel20] 21] 22)123]24 25(26(27]28(29|2A|2B

COM17
COMDAL 40141(42|43144(45|46|47(48|49|4A|4B

CoMzs{60] 61] 62]63[64]65[66]67[68]69]6A]6B
SEG1 RW 1073 SEG60

1 23 45 67 8 9101112

COM1
COMLTo102]03[04] 05 06[07] 08[09]0AJ0BJOC

COM9
COW‘ZI 22123(24(25]126(27(28]|29|2A]2B|2C

COM17
conal H1142] 43| 44 45146 (47| 48| 49|4A|4B[4C

88%3 61162 63|64|65(66|67|68|69|6A|6B6C
(After Shift Left)

1 2 3 45 67 8 9101112

COM1
cong LL3100[01]02] 03] 04]05]06] 07| 08] 09]0A

COM9
COW‘% 20(2112223]24125(26|27|28(29|2A

COM17
Com\SfS 40141( 42|43 |44]45]46(47]48| 494 A

COM25173160 [61|62]|63|64|65|66|67|68|69|6A
COM32
(After Shift Right)

Fig-6. 4-line x 12 ch. display (5-dot font width)
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12345678 9101112 1314151617 18 19 20 <«— Display position
COML Tl 1] 0] 03] 04/ 0] 06] 07] 08] 09 [0l 0Bl-{oconl or] o] 10] 11] 12] 13] <€——DDRAM address

%%mmm%%%%m%mmm&mm%ma&%
COMLT} 40) 41] 42]43] 44|45 46| 47|48 49| 4A|ABIACIADI4E|4F| 50| 51{ 52|53
] 60] 61] 621636465 66 67) 68|69 |6A| 6B DY G| 6F| 70[ 71| 72| 73

SEGI RW1073 SHGA0 SHGI SHGA0

Extension Driver (40SEG)
1 2345678 9101112 1314151617 181920

o 01] 02] 03] 04] 0s] 6] 07] 08] 09] 0 o oG- orf o o 10] 1] 12]13] 14
%%mﬂ%%%%%%%%%mﬂMM%ﬂﬂB%
CONIT 41[42| 43| 44145 | 46| 47| 48) 49) 4A 4HACHADI4E|4F| 50| 51)52[ 53| 4
%%@@@M@%@@@M@&4Dﬁ@mnnﬁﬂ

(After Shift Left)

12345678 9101112 1314151617181920

COMI T8 oof 01 02] 03] 04] 05] 06] 07] 8] 09] 0l 0Boc]od o o[ 10] 1] 12

COMD_133170(21| 22| 23| 24| 25[26(27| 28| 29| 2A1H 2B2C| 2D 2E|2F|30(31 | 32

COMLT 53140| 41| 42{43 | 441 45|46| 47|48 | 49| AAH4B|4C|AD|4E|4F| 50| 51|52

COMD 173160 | 61| 62| 63| 64{ 65 66| 67| 68| 69| 6AH6B|6C|6DIGE|6F| 70| 71| 72
(After Shift Right)

Fig-7. 4-line x 20 ch. display with 40 SEG. Extension driver (5-dot font width)
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2) Display of 6-dot font width character

(1) 6-dot 1-line display
In the case of a 1-line display with 6-dot font, the address range of DDRAM is 00H-4FH
(Refer to Fig-8) When EXT = “High”, extension driver will be used.

Fig-9 shows the example with 40 segment extension driver added.

Display position

1 2 3 4 5 6 7 8 910 11 12 13 14 1516 17 18 19 20

Ccool\ﬁd—lg|oo|01|02|03|04|05|06|07|08|o9| |OA|0B|OC|0D|OE|0F|10|11|12|13J—8M?6
SEG1 RW 1073 SEG60 SEG 1 RW 1073 SEG60

DDRAM address

1 2 3 4 5 6 7 8 910 11 12 13141516 17 18 19 20

COM 1

Com|01|02|O3|O4|OS|O6|O7|08|O9|OA| |0B|oc|0D|0E|0F|1o|11|12|13|14|_OMI6
(A fter Shift Left)

1 2 3 4 5 67 8 910 11 1213141516 17 18 19 20

COMI

COm|41:|oo|o1|02|o3|04|05|06|o7|08| |o9|0A|0B|oc|0D|0E|0F|1o|11|12|—OM16
(A fter Shift Right)

Fig-8. 1-line x 20 ch. display (6-dot font width)

12345678 910 11121314151617181920 2122 23242526
COM -
conricdl01 0303040506070 |OAOHOdOIjOE10F|IO|11|12]13H14|15|16|17|18|19}7OM16
SEG1 RW1073  SEG60SEGl ~ RW1073  SEG60SEGI SEG40
Extension Driver(40SEG)

\O

12345678 910 11121314151617181920 21 22 2324 2526
COMIgTo70go4odododododod [oBodododod o1 1131 15|16|17|18|19|1A|%8M?6

COMS
(After Shift Left)

~

123456780910 11121314151617181920 212223242526

COM

corraF104 0102030405007 lodoAogododogog 101 1] 12113]14)15]16] 1718FF v 16
(After Shift Right)

o0

Fig-9. 1-line x 26 ch. display with 40 SEG. Extension driver (6-dot font width)

15 Rev0.0-29 O




RQQkWQ[ks RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

(2) 6-dot 2-line display

In the case of a 2-line display with 6-dot font, the address range of DDRAM is 00H-27H, and 40H-67H
(Refer to Fig-10). When EXT = “High”, extension driver will be used.

Fig-11 shows an example with 40 segment extension drivers added.

Display position

12345678 910 11121314151617 181920

o 00[o1] 02 03] o4 os[os[07]08]09] [0E[oF] 10] 11]12][13]14] 15] 16] 17}
COMITI 0] 41] 49[43]44]45] 46]47]48] 49| [4E[4F[50]51]52[ 53] 54] 55[ 56| ST}
SEG1 RWI073  SEGEOSEGL  RWIO73  SEGE0 ™\ ppran address

12345678 910 1121314151617 1819 20
cor.01102] 03 04]0s]06[07]08] 09104 [oBJocloD[oE[oF10]11] 12 13 14}31
COMITI 41 42] 43/44[45[46]47]48|49]4A| [4B[4C[4D]4E]4F| 50]51]52] 53] 4]

COM32
(After Shift Left)

1 2345678 910 11121314151617 1819 20
COM1

o2 00 1] 2] 3] o4]os[os]07]08] [09]0AJoBloclop[0E[ 0 10] 1] 12}31
COMLT! 7] 40| 41]42|43]44]45]46]47]48| |49]4A 4B4C]4DJ4E|4F| 50[ 51 [ 52|21

COM32
(After Shift Right)

Fig-10. 2-line x 20 ch. display (6-dot font width)

1 2345678 910 11121314151617181920 111213141516
COM

comr120101] 02 03[04]0s | oefo]0s[o9] [oeor|1o[ 11 12]13[14]15[16[17H12[ 13 14] 15[ 16] 17}
SO aol 1] 4 43[4 45[4[47]48]49] [4ELarTso0[s1[ 523 [54] 5[ se[57H 2] 53] 54]s5] 56 57}y
SEGI RWI1073  SEG6OSEGI ~ RWI073  SEGE0 SEGI SEGA0

Extension Driver(40SEG)

12345678910 11121314151617181920 21 22 23 24 25 26
corL01 02] 03/ 04]os[os] 7] 08]09]0A] [oBJoclonfoE]or10[11]12[13]14] {15[16] 17] 18] 19 LAJSM.
COMITY 41) 42] 43)44]45] 46[ 47| 48] 49]4A] [4BJAC[4D[4E[4F[50]51]52] 53] 54 | [ 55[ 56[ 57[ 58 59[5 A] <223

COM32
(After Shift Left)

12345678910 11121314151617181920 21 22 23 24 25 26
o1 2700 o1f02[03] o4 0s[os]07]08]  [09]0A{0BJocloD[oE[ o 10] 11121 13] 14]15] 16 1718} S2E
COMIT 67]40] 41]42]43[44]45[ 46|4748] [49]4A 454 4D}4E[4F] 50[ 51] 52} { 53] 54] 55[ 56] 57[ S8} SR
(After Shift Right)

Fig-11. 2-line x 26 ch. display with 40 SEG. Extension driver (6-dot font width)
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(3) 6-dot 4-line display

In the case of a 4-line display with 6-dot font, the address range of DDRAM is 00H-13H, 20H-33H,
40H-53H,60H-73H (Refer to Fig-12)

When EXT = “High”, the extension driver will be used.

Fig-13 shows the example with 40 segment extension drivers added.

1 2 3 4 5 6 7 8 9 10 -.«—Display position
COM1
COWOO 01]102{03104[05]106]07(08]09
COM9
COTE 20121(22(23124125126127]28(29

COMLTIA0 (41|42 (43]|44|45[46[47|48]49
COM?24

gg% 60(6162|63(64(65]|66|67|68(69
SEG1 RW 1073 SEG60

——DDRAM address

1 2 3 4 5 6 7 8 910
gg% 01l02]03[o4]o5]os]o7]08]09]oA
COM9

coms [21]22]23[24[25]26]27[28]29]2A

coM11l41[42143]44]45]46[47]48]49]4A
COM?24

COM25
COMD 61]62(63[64]65[66|67[68|69[6A
(After Shift Left)
1 2 3 4 5 6 7 8 910
COM1

cong L3100 01102103104 05106({07]08

COM9
COME 33(20]| 21122(23(24(25]26(27 |28

coM11l53140[41(42]43[44]45]46]47]48
COM?24

COM24]
COMD 73160161]62(63|64(65]|66(67|68
(After Shift Right)

Fig-12. 4-line x 10 ch. display (6-dot font width)
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1 2345678 910 1112131415 16 <— Display position
ggﬁ% 00| 01] 02{03]04|05] 06] 07| 08| 09 HOA|0B| 00D 0| OF
ggi% 20| 21| 22{23|24|25|26(27(28|29H2A[2B|2C|2Di 2E| 2F

COMUT 40[41]42]43] 44| 45] 46| 47] 48] 49H4A] 4B[acl4D[4E[4F
CoM24

“4—DDRAM address

gg% 60|61|62|63|64|65|66|67|68]691H6A| 6B 606D 6E| 6F
SEG1 RW1073 SEG60 SEG1 SEG40
Extension Driver(40SEQG)

12345678910 111213141516
o1 01102] 03/04]05]06]07] 08[ 09]0AH0B] 0C] 0D O] OF] 10
COMD{21] 22] 23124]25(26( 27| 28] 29| 242B]2C|2D| 2E|2F| 30

Corl41[42[43[44[45] e[ 47] 48] 94 HaB[4c]4D] 4E]4F] 50

COMN6)62] 63] 64 65]66[67] 68]69]6A{6B[ 6] 6D] 6E[ 6] 70
(After Shift Left)

12345678910 111213141516
o 13100 01]02[03] 04] 0] 06[ 07] 08 09]0A] 0B] 00D OF
COMD 33| 20] 21221 23| 24]25|26| 27| 281 29[ 2A12B|2C[2D) 2E

COMI53[40] 41]42[ 43| 44] 45 46] 47| 481 49[4A]4B[4C]4D[4E
COM24

gg%g 73160(61]62|63|64|65]66|67| 681 6964l 6Bl 6 6D 6E
(After Shift Right)

Fig-11. 2-line x 26 ch. display with 40 SEG. Extension driver (6-dot font width)

18 Rev0.0-29 O



RQQkWQ[ks RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

€ Timing Generation Circuit

The timing generation circuit generates clock signals for internal operations.

€ Address Counter (AC)

The 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 DBO-DB6 ports.

€ Cursor/Blink Control Circuit

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

€ LCD Driver Circuit

The LCD Driver circuit has 34 common and 60 segment signals for LCD driving.

Data from SEGRAM/CGRAM/CGROM is transferred to a 60-bit segment latch serially, which is then
stored to a 60-bit shift latch. When each common is selected by a 34-bit common register, segment data
also outputs through a segment driver from a 100-bit segment latch.

In 1-line display mode, COM1 — COM16 have a 1/17 duty ratio, and in 2-line or 4-line mode, COM1 —
COMS32 have a 1/33 duty ratio.
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B CGRAM (Characters Generator RAM)

CGRAM has up to eight 5x8-dot characters. By writing data to CGRAM, user defined character can be use
(Refer to Table 4)

1)5x8 dot Characters pattern

Character Code (DDRAM detat) CCRAMaddress (CRAMdata Pattem
D7 D6 D5 DA D3 D2 DIDO|AS A4 A3|A2 ALAO|P7 P6 PS P4 P3 P PLRO|  Number
000 0XO000[000J000BIBOXO0OQDOO

00 1 (D 000

01 0 () 0 00

0 11 D DD D 0| Putem1

1 0 0 () 0() 00

1 0 1 1) o o0@o

1 10 1) 00 0Q)

1 11 00000
000 0X 1 1 1|1 110 00|/BLBOX@D 00 0

0 0 1 () 0 0 0

010 D 0 0 0()

0 1 1 (D) 1 1 (1)

1 00 o%o Fatem 8

1 01 D 0@ 0@

1 10 0D oo

111 00000
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2)6x8 dot Characters pattern

Character Code (DDRAM datzt) CGRAM address CGRAM data Pattern
D7 D6 D5 DA D3 D2 DIDO|AS A4 A3|A2 ALAO|P7 P6 PS P4 P3 P2 PLRO|  Number
000 0XO000[0o00]000[BBBOOO0OODODDO
0 0 1 0 00 0
010 0() 00 0
0 1 1 0O O 0| Pttem1
1 00 0() 0 00
1 0 1 0o@moo0@o
1 10 0@ o0 0 0Q
1 11 000000
0 00 0X 1 1 1|1 11]000([BLBO 0@MO0O0O 0Q
00 1 0( o0 0
010 0 0 0 0
0 1 1 0( 1 1 ()
1 00 oo%o Fatem 8
1 01 0@ o0 0
1 10 00D 00O
1 11 000000

NOTE: 1. When BE (Blink Enable bit) = “High”, blink is controlled by B1 and BO bit.
In displaying 5-dot font width, when B1 =“1", enabled dots in PO — P4 ports
will blink, and when B1 = “0" and BO = “1", enabled dots in P4 port will blink.
When B1 = “0” and BO = “0", blinking will not occur.
In displaying 6-dot font width, when B1 = “1", enabled dots of PO — P5 ports
will blink, and when B1 =“0" and BO = “1", enabled dots of P5 port will blink.
When B1 = “0" and BO =*“0", blinking will not occur.

2. “X": Don't care
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B 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 enable
the data of SEGRAM to display icons. When used in 2/4-line display mode ICON1 & ICON2 do that.

The higher 2-bits are blinking control data, and the lower 6-bits are pattern data (Refer to Table 5 and Fig-14).

Table5. Relationship between SEGRAM addresses and display pattern

SEGRAM SEGRAM data display pattern
address 5-dot font width 6-dot font width
A3 | A2 | A1 |AO | D7 |D6|D5| D4 |D3 |D2 |D1 |DO |D7|D6|D5 | D4 | D3 | D2 | D1 | DO
0 0O O O0|BLI BO X S1I S2 S3 S4 S5 |Bl BO S1 S2 S3 S4 S5 S6
0 0 O 1 |B1L BO X S6 S7 S8 S9 S10|B1 BO S7 S8 S9 S10 S11 S12
0 0 1 0 |BlI BO X S11 S12 S13 S14 Si15|(B1 BO S13 S14 S15 S16 S17 S18
0 0O 1 1 |B1 BO X S16 S17 S18 S19 S20| Bl BO S19 S20 S21 S22 S23 S24
0 1 0 O |BlI BO X S21 S22 S23 S24 S25|Bl1 BO S25 S26 S27 S28 S29 S30
0 1 0 1 |B1 BO X S26 S27 S28 S29 S30|Bl1 BO S31 S32 S33 S34 S35 S36
0 1 1 0 |Bl BO X S31 S32 S33 S34 S35 | Bl BO S37 S38 S39 S40 S41 S42
0 1 1 1 Bl BO X S36 S37 S38 S39 S40 | Bl BO S43 S44 S45 S46 S47 S48
1 0 0 0 | Bl BO X S41 S42 S43 S44 S45 | B1 BO S49 S50 S51 S52 S53 Sh4
1 0 0 1 |Bl BO X S46 S47 S48 S49 S50 | B1 BO S55 S56 S57 S58 S59 S60
1 0 1 o0 |Bl1 BO X S51 S52 S53 S54 S55|Bl1 BO S61 S62 S63 S64 S65 S66
1 0 1 1 |Bl1 BO X S56 S57 S58 S59 S60|Bl1 BO S67 S68 S69 S70 S71 S72
1 1 0 0 |Bl1 BO X S61 S62 S63 S64 S65|Bl1 BO S73 S74 S75 S76 S77 S78
1 1 0 1 |Bl1 BO X S66 S67 S68 S69 S70|Bl BO S79 S80 S81 S82 S83 S84
1 1 1 o0 |Bl1 BO X S71 S72 S73 S74 S75|Bl1 BO S85 S86 S87 S88 S89 S90
1 1 1 1 |Bl1 BO X S76 S77 S78 S79 S80|Bl1 BO S91 S92 S93 S94 S95 S96
NOTE: 1. B1, BO: Blinking control bit
Control Bit Blinking Port
BE Bl BO 5-dot font width 6-dot font width
0 X X No blink No blink
1 0 0 No blink No blink
1 0 1 D4 D5
1 1 X D4 — DO D5 - DO

2. S1 — S80: Icon pattern ON/OFF in 5-dot font width
S1 — S96: Icon pattern ON/OFF in 6-dot font width

3. “X". Don'’t care
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RockWorks

1) 5-dot font width (FW = 0)
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Relationship between SEGRAM and segment display

Fig-14.
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B INSTRUCTION DESCRIPRION

¢ OUTLINE

To overcome the speed difference between the internal clock of RW1073 and the MPU clock,

RW1073 performs internal operation by storing control information to IR or DR. The internal is determined
according to the signal from the MPU, composed of read/write and data bus (Refer to Table 6 and Table 10).
Instruction can be divided largely into four kinds.

(1) RW1073 function set instructions (set display methods .etc)

(2) Address set instruction to internal RAM.

(3) Data transfer instruction with internal RAM.

(4) Others.

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

NOTE: During internal operation, Busy Flag (DB7) reads high. Busy Flag check must precede 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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B INSTRUCTION DESCRIPTION

Table 6. Instruction Set

_ Instruction Code o Execution
Instruction | RE Description Time(fosc
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

=270KHz)

Write “20H” to DDRAM. and set
X 0 0 0 0 0 0 0 0 0 1 DDRAM address to “00H” from 1.53ms
AC.

Clear
Display

Set DDRAM address “00H” from
AC and return cursor to its

0 0 0 0 0 0 0 0 0 1 X | original position if shifted. The 1.53ms
contents of DDRAM are not
changed.

Return
Home

Set power down mode bit
Power

Down 1 0 0 0 0 0 0 0 0 1 PD
Mode

PD="1": power down mode set.
PD="0": power down mode
disable.

39uS

Assign cursor moving direction,

I/D="1": increment..

1/D="0": decrement.

and display shift enable bit.

0 0 0 0 0 0 0 0 1 I/D S | S="1": make display shift of the 39uS
Entry enabled lines by the DS4-DS1

Mode Set bits in the Shift Enable

instruction.

S="0": display shift disable.

Segment bidirectional function.
1 0 0 0 0 0 0 0 1 1 BID | BID="1": Seg60->Segl. 39uS
BID="0": Seg1->Seg60.

Set display/cursor/blink on/off
. D="1": display on.

Display D="0": display off.

ON/OFF 0 0 0 0 0 0 0 1 D C B | c="1" cursoron. 39uS
Control C="0": cursor off.
B="1": blink on.
B="0": blink off.

Assign font width; black/white
inverting of cursor, and 4-line
display mode bit.

FW="1": 6-dot font width.
FW="0": 5-dot font width
B/W="1": black/white inverting of
cursor enable.

B/W="0": black/white inverting of
cursor disable.

Extended
Function 1 0 0 0 0 0 0 1 FW | BIW | NW
set

39uS

NW="1": 4-line display mode.
NW="0": 1-line or 2-line display
mode.
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Instruction

RE

Instruction Code

RS

R/W

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

Description

Execution
Time(fosc
=270KHz)

Cursor or
Display
Shift

S/C

R/L

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

39uS

Shift
Enable

DS4

DS3

DS2

DS1

(When DH="1")

Determine the line for
display shift.

DS1="1/0": 1 st line display
shift enable/disable.
DS2="1/0": 2 nd line display
shift enable/disable.
DS3="1/0": 3 rd line display
shift enable/disable.
DS4="1/0": 1th line display
shift enable/disable.

39uS

Function
Set

DL

RE
©)

DH

REV

Set interface data length,

(DL="1": 8 bit, DL="0": 4bit),

Number of display line when

NW="0",

(N="1": 2-line, N="0": 1-line),

extension register, RE(0),

shift enable,

(DH="1": display enable,
DH="0": display disable),

and reverse bit

(REV="1": reverse display,,
REV="0": normal display)

39uS

DL

RE
)

BE

Set DL,N,RE(*1") and
CGRAM/SEGRAM blink
enable (BE)

(BE="1": CGRAM/SEGRAM
blink enable,

BE="0": CGRAM/SEGRAM
blink disable)

39uS

26

Rev0.0-29 O




RQQkWQ[ks RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

Instruction Code Execution
Instruction | RE Description Time(fosc
RS R/W DB7 DB6 | DB5 | bDB4 | DB3 | bDB2 | DB1 | DBO
=270KHz)
Set Set CGRAM address |
CGRAM 0 0 0 0 1 | Acs | Aca|ac3|ac2 | act| aco | address in 39uS
address counter.
Address
Set Set SEGRAM address in
SEGRAM 1 0 0 0 1 X X AC3 [ AC2 | AC1 | ACO | address counter. 39usS
Address
Set Set DDRAM address i
DDRAM 0 0 0 1 | Ace | Acs | aca | Aaca | ac2 | ac1 | aco | ° address n 39uS
address counter.
Address
Can be known whether
during internal operation or
Read Busy not by reading BF.
Flag and X 0 1 BF | AC6 | AC5 | AC4 | AC3 | AC2 | ACL | ACO | The contents of address | OuS
Address counter can also be read.
(BF="1": busy state,
BF="0": ready state)
Write data into internal RAM
Write Data X 1 0 D7 D6 | D5 | D4 | D3 | D2 | D1 | DO | (DDRAM/CGRAM/ 43uS
SEGRAM)
Read data into internal RAM
Read Data X 1 1 D7 D6 | D5 | D4 | D3 | D2 | D1 | DO | (DDRAM/CGRAM/ 43uS

SEGRAM)

*NOTE:
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”.

“X". Don't care.

27 Rev0.0-29 O




RQQkWQ[kS RW1073-0B-002

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

€ Display Clear

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 0 0 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, bringing the cursor to
the left edge on first line of the display. Make entry mode increment (I/D =“1").

€ Return Home (RE=0)

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 0 1 X

Return Home is a cursor return home instruction.

Set DDRAM address to “O0H” 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 RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 0 1 PD

Power down mode enable bit set instruction.

PD = “High”, it makes RW1073 suppress current consumption except the current needed for data

storage by executing the next three functions.

1. Make the output value of all the COM/SEG ports VSS.

2. Make the COM/SEG output value of the extension driver VSS by setting D output to “High”
and M output to “Low”.

3. 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.
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€ Entry Mode Set
RE=0:

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 1 I/D S

Set the moving direction of cursor and display.

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

When I/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 reading from or writing to
CGRAM/SEGRAM.

When S = “High”, after DDRAM write, the display of enabled line by DS1 - DS4 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 as the

above function is not performed.
RE=1:

RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 1 1 BID

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 SEG60.
When BID = “High”, segment data shift direction is set reversely, from SEG60 to SEG1.

By using this instruction, the efficiency of the application board area can be raised.

* The BID setting instruction is recommended to be set at the same time level as the function set
instruction.

* DBO bit must be set to “1”.
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€4 Display ON/OFF Control (RE=0)

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 1 D C 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 remains 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 preserves its data.

B: Cursor Blink ON/OFF control bit

When B ="High”, cursor blink is on, that performs alternately between all the high data and display
character at the cursor position. If fosc has a frequency of 270 kHz, blinking has a 370 ms interval.
When B =“Low”, blink is off.

€ Extended Function Set (RE=1)

RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 1 FIW B/W NW

FW: Font Width control

When FW = “High”, display character font width is assigned to 6-dot, and the execution time becomes 6/5
times than that of the 5-dot font width.

The user font, specified in CGRAM, is displayed into 6-dot font width, bit-5 to bit-0, including the left space
bit of CGRAM (Refer to Fig-15).

When FW = “Low”, 5-dot font width is set.

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 a “don’t care” condition. If fosc has frequency of 270 kHz, inversion
has 370 ms intervals.

NW: 4 Line mode enable bit
When NW = “High”, 4-line display mode is set. In this case, N bit of function set instruction becomes a

“don’t care” condition.
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6-bit 6-bit
- -
S 8
CGROM 8 CGRAM |
P | character ! character b
a b
R font : font i
- (5-dot) t (6-dot) t
(CGROM) (CGRAM)

Fig-15. 6-dot font width CGROM/CGRAM

€ Cursor or Display Shift (RE=0)

RS

RwW

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0

0

0 0 0 1 S/C R/L - -

Shifts right/left cursor position or display without writing or reading of display data. This instruction is
used to correct or search display data (Refer to Table 7).

During 2-line mode display, cursor moves to the 2nd line after the 40th digit of the 1st line. In 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 in all the lines enabled by DS1-DS4 in the Shift
Enable instruction.
When displayed data is shifted repeatedly, each line is shifted individually.

When display shift is performed, the contents of the address counter are not changed. During low
power consumption mode, display shift may not be performed normally.

Table 7. Shift patterns according to S/C and R/L bits

S/C R/L Operation
0 0 Shift cursor to the left, ADDRESS COUNTER is decreased by 1
0 1 Shift cursor to the right, ADDRESS COUNTER is increased by 1
1 0 Shift all the display to the left, cursor moves according to the display
1 1 Shift all the display to the right, cursor moves according to the display

31 Rev0.0-29 O



RockMWorks

RW1073-0B-002

@ Shift Enable (RE=1)

34COM / 60SEG DRIVER & CONTROLLER FOR DOT MATRIX LCD

DH=1
RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 1 DS4 DS3 DS2 DS1

DS: Display Shift per Line Enable
This instruction selects the line to be shifted according to each line mode in display shift right/left
instruction. DS1, DS2, DS3 and DS4 indicate each line to be shifted, and each shift is performed

individually in each line.

If DS1 and DS2 are set to “High” (enable) in 2-line mode, only 1st line is shifted, and the 2nd line is not
shifted. When only DS1="High”, only half of the 1st line is shifted. If all the DS bits (DS1 to DS4) are set
to “Low” (disable), no display is shifted.

Table 8. Relationship between DS and COM signal

Enable common signals

Enable bit , ) Description
during shift
DS1 COM1~COMS8 The part of display line that
DS2 COM9~COM16 corresponds to enable
DS3 COM17~COM24 common signal can be shifted.
DS4 COM25~COM32
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¢ Function Set

RE=0
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 DL N RE(0) DH REV

DL: Interface data length control bit

When DL = “High”, it means 8-bit bus mode with MPU.

When DL = “Low”, it means 4-bit bus mode with MPU. Hence, DL is a signal to select 8-bit or 4-bit bus
mode. In 4-bit bus mode, it is required to transfer 4-bit data twice.

N: Display line number control bit

It is variable only when NW bit of extended function set instruction is Low.
When N = “Low”, 1-line display mode is set.

When N = “High”, 2-line display mode is set.

When NW = “High”, N bit is invalid, 4-line mode independent of N bit.

RE: Extended function registers enable bit
At this instruction, RE must be “Low”.

DH: Display shift enable selection bit.
When DH = “High”, enables display shift per line.
When DH = “Low”, enables smooth dot scroll.

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 is set to normal display.
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RE=1
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 DL N RE(1) BE 0

DL: Interface data length control bit

When DL = “High”, it means 8-bit bus mode with MPU.

When DL = “Low”, it means 4-bit bus mode with MPU. Hence, DL is a signal to select 8-bit or 4-bit bus
mode.

When 4-bit bus mode, it is required to transfer 4-bit data twice.

N: Display line number control bit

It is variable only when NW bit of extended function set instruction is Low.
When N = “Low”, 1-line display mode is set.

When N = “High”, 2-line display mode is set.

When NW = “High”, N bit is invalid, 4-line mode independent of N bit.

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

BE: CGRAM/SEGRAM data blink enable bit
BE = “High”, makes user font of CGRAM and segment of SEGRAM blinking.
The quantity of blink is assigned the highest 2 bit of CGRAM/SEGRAM.

¢ Set CGRAM Address (RE=0)

RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 AC5 AC4 AC3 AC2 AC1 ACO

Set CGRAM address to AC.
This instruction makes CGRAM data available from MPU.
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¢ Set SEGRAM Address (RE=1)

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 X X AC3 AC2 ACl1 ACO

Set SEGRAM address to AC.
This instruction makes SEGRAM data available from MPU.

¢ Set DDRAM Address (RE=0)

RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 ACG6 AC5 AC4 AC3 AC2 AC1 ACO

Set DDRAM address to AC.

This instruction makes DDRAM data available from MPU.

In 1-line display mode (N = 0, NW = 0), DDRAM address is from “00H” to “4FH".

In 2-line display mode (N = 1, NW = 0), DDRAM address in the 1st line is from “00H” to “27H", and
DDRAM address in the 2nd line is from “40H” to “67H".

In 4-line display mode (NW = 1), DDRAM address is from “00H” to “13H" in the 1st line, from“20H" to
“33H” in the 2nd line, from “40H" to “53H” in the 3rd line and from “60H" to “73H" in the 4th line.
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€ Read Busy Flag and Address

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1 BF ACG6 AC5 AC4 AC3 AC2 ACl1 ACO

This instruction shows whether RW1073 is in internal operation or not. If the resultant BF is High,
The internal operation is in progress and should wait until BF to be Low, which by then the next
instruction can be performed. In this instruction the value of address counter can also be read.

€ Write Data to RAM

RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 D7 D6 D5 D4 D3 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 determine 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 RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 1 D7 D6 D5 D4 D3 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 is read first is invalid, as the direction of AC is not

determined. If RAM data is read several times without RAM address set instructions before read

operation, the correct RAM data can be obtained from the second, but the first data would be incorrect,

as there is no time margin to transfer RAM data. In DDRAM read operation, cursor shift instruction

plays the same role as DDRAM address set instruction: it also transfers 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 the case of RAM write operation, AC is increased/decreased by 1 as in read operation after this. In
this time, AC indicates the next address position, but the previous data can only be read by read
instruction.
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B INTERFACE WITH MPU

RW1073 can transfer data in bus mode (4-bit or 8-bit) or serial mode with MPU. Hence, both types, 4
or 8-bit MPU can be used. In case of 4-bit bus mode, data transfer is performed by twice to transfer 1
byte data.

(1) When interfacing data length is 4-bit, only 4 ports, from DB4 to 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 twice. Busy Flag outputs “High” after the second transfer is ended.

(2) When interfacing data length is 8-bit, transfer is performed at a time through 8 ports, from DBO to
DB7.

(3) If PSB port 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-bit MPU is used, RW1073 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.

=/ ./ ./ /S S

L?;T / Intemal operation \ /7

o7 _\_oaa N [ew )\ few\_ \was/ X oam X
- ' A

A A A

INSTRUCTION Busy Flag Check  Busy Flag Check  Busy Flag Check INSTRUCTION

Fig-17. Example of 8-bit Bus Mode Timing Sequence

€ Interface with 4-bit MPU

Qggﬂ / Irtemal operaton \ /_
o ) ROEC 0O
A A

A

INSTRUCTION Busy Flag Check Busy Flag Check INSTRUCTION

Fig-18. Example of 4-bit Bus Mode Timing Sequence
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B |[nterface with MPU in Serial Mode

When PSB pin input is “Low”, serial interface mode is started. At this time, all three ports, SCLK
(synchronizing transfer clock), SID (serial input data), and SOD (serial output data), are used. If
RW1073 is to be used with other chips, chip select port (CS) can be used. By setting CS to “Low”,
RW1073 can receive SCLK input. If CS is set to “High”, RW1073 resets the internal transfer counter.

Before transferring real data, start byte has to be transferred. It is composed of succeeding 5 “High”
bits, read write control bit (R/W), register selection bit (RS), and end bit that indicates the end of start
byte. Whenever succeeding 5 “High” bits are detected by RW1073, it resets the serial transfer counter
and prepares to receive next in formations.

The next input data is the register selection bit which determines which register is to be used, and read
write control bit that determines the direction of data. Then end bit is transferred, which must have
“Low” value t show the end of start byte. (Refer to Fig 19, Fig 20)

€ Write Operation (R/W = 0)

After start byte is transferred from MPU to RW1073, 8-bit data is transferred which is divided into 2
bytes, each byte has 4 bit's real data and 4 bit's partition token data. For example, if real data is
"10110001" (DO - D7), then serially transferred data becomes "1011 0000 0001 0000" where 2nd and
4th 4 bits must be "0000" for safe transfer.

To transfer several bytes continuously without changing R/W bit and RS bit, start byte transfer is
needed only at first starting time.

i.e., after the first start byte is transferred, real data succeeding can be transferred.

€4 Read Operation (R/W =1)

After start byte is transferred to RW1073, MPU can receive 8-bit data through the SOD port at a time
from the LSB. Waiting time is needed to insert between start byte and data reading, as internal reading
from RAM requires some delay. Continuous data reading is possible such as serial write operation. It
also needs only one start bytes, only if some delay between reading operations of each byte is inserted.
During the reading operation, RW1073 observes succeeding 5 "High" from MPU. If detected, RW1073
restarts serial operation at once and prepares to receive RS bit. So in continuous reading operation,
SID port must be "Low".
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€ Serial Write operation

cs \ /

i J/

1 2 3 4 5 6 7 8 910 11213 14 15 16 17 18 19 20 21 22 23 24

SCLK
SID f /11 1 1 1 RW RS*_\ 0 ,.-TDB xtj/_\ ‘Dz/l_?.\u 0 0 0 f-’a@fj_?\—u 00 O H
¥ 'l \ '.\_‘I.' | -

Starting Byte Instruction
- Lower Data——| Upper Data
. Synchronizing | = = PP -
Bit string «——— 1'stByte ———=|«—— 2ndByte ——=

€ Serial Read operation

cs /_

1 2 3 45 6 7 8 910 11213 14 15 16

SCLK

SID { /11 11 1 \vwgaf 0 0 000 0 00/ }
0D oo ool

Busy Flag/
Starting Byte —— = Read Data ———*
- Lower Data Upper Data
*_Synu_:hror_uzmg _'I"_ bp | -
Bit string

Fig-19. Timing Diagram of Serial Data Transfer
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(1) Continuous Write Operation

SCLK Wait Wait
v—-l. I| [ 1 1 1 l_'| ||
sID 1 Start byte' st byt 2nd byte 1st byte ‘ 2nd byte Ist byte ' 2nd byte
— il i\ I Jl— I il I\ i ]
{Instruction) (Instruction2) {Instruction3)
Instruction ! Instruction2

(2) Continuous Read Operation

execution time

execution time

Instruction3
execution ime

>

>

SCLK Wait Wait J Wait
 E—
s1D l Start byte |
' Data | VDatz | VData V
S0D | Read 1 | Read 2 | | Readd |
Instruction 1 Instruction2 Instruction3
execution IITE: execuiion tme | execution ime

Fig-20. Timing Diagram of Continuous Data Transfer
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1) LCD Panel: 24 characters x 1-line format (5-dot font, 1/17 duty )

SRR EIGON

RW1073

COoM24

ICON1
(ICONZ)

RW1073 gEea

M26

)
&)

oO0O00000 00
QQO00Q00 QO
TEZZEE=EET =

[T- - ———
(=Rl (ST g = r)
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RockWorks

3) LCD Panel: 12 character = 4-line format (5-dot font, 1/33 duty)

7
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4) LCD Panel: 10 characters = 4-line format (6-dot font, 1/33 duty)
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2) LCD Panel: 20 characters x 4-line format (3-dot font, 1/32 duty)

COMA1
COM2
COM3
COM4
COMS5
COMB
COMT
COM3

ComMa

COM10
COM11
COM12
COM12
COM14
COM15
COoM1ig

COM1T
COM18
COM1E
COM20

CoM21
RW1073 cowa
COMZ3
COM24

COM25
COM28
COM27
COM28
COM20
COM30
COM31
COM32

ICOH1(ICON2)

[Ny ]
mimtmim
(IR TIn ]
LA L

s
Extension :
Driver SEG3E
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B INITIALIZING

1) Initializing by Internal Reset Circuit

When the power is turned on, RW1073 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.

(1) Clear Display instruction Write "20H" to all DDRAM
(2) Functions Set instruction

DL = 1: 8-bit bus mode

N = 1: 2-line display mode

RE = 0: Extension register disable

BE = 0: CGRAM/SEGRAM blink OFF

DH = 0: display shift disable

REV = 0: Normal display mode (Not reversed display)
(3) Display ON/OFF Control instruction

D = 0: Display OFF, C = 0: Cursor OFF, B = 0: Blink OFF
(4) Entry Mode set instruction

I/D = 1: Increment by 1

S = 0: No entire display shift

BID = 0: Normal direction segment port
(5) Extension Function Set instruction

FW = 0: 5-dot font width character display

B/W = 0: Normal cursor (8th line)

NW = 0: Not 4-line display mode, 2-line mode is set because of N ("1")

(6)Shift Enable instruction

DS = 0000: Shift per line disable.

2) Initializing by Hardware RESET input

When RESET pin = "Low", RW1073 can be initialized as in the case of power on reset.
During the power on reset operation, this pin is ignored.
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B [NITIALIZING BY INSTRUCTION

(1)8-bit interface mode

Power on
Wait for more than 20 msg| Condition: fosc= 270KHz
after VDD rises to 4.5V
v 0 [4-bit interface
. DL
Function set 1 |8-bit interface

RS |RW |DB7|DB6|DB5 |DB4|DB3|DB2|DB1|DB0

0 | 1-line mode

o|ofo]ol| 1 |oLofN|oO|X]|X N

1 | 2-line mode

Y
Wait for more than 39 uS

¢ (0 | Display off
Display ON/OFF Control 1
RS |RW |DB7|DB6|DBS5|{DB4 |DB3|DB2|DB1|DB0

Display on

0 | Cursor off

0 0 0 0 0 0 1 D C B C
1 | Cursor on
4
Wait for more than 39 uS 0 | Blink off
B
1 Blink on
Clear Display

RS |RW |DB7|DB6|DB5 |DB4|DB3|DB2|DB1|DB0

0 0 0 0 0 0 0 0 0 1

Y

Wait for more than 1.53mS
0 decrement mode
1/D
Y .
1 increment mode
Entry Mode Set
RS |RW |[DB7|DB6|DB5|DB4 |DB3|DB2|DB1 |DB0 ) .
S 0 entire shift off
0 0 0 0 0 0 0 1 D S 1 entire shift on

Y
Initialization end
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(2)4-bit interface mode

Power on
W ait for more than 20 ms Condition: fosc= 270KHz
after VDD rises to 4.5V
*, 0 |4-bit interface
Function set DL
RS |RW |DB7|DB6{DB5[DB4|DB3|DB2|DB1|DB0 1 |8-bit interfacd
0 0 0 0 1 PLO)| X X X X
: y 0 | 1-line mode
Wait for more than 39 uS N
1 | 2-line mode

Function set
RS [RW |[DB7{DB6|DB5|DB4[{DB3[DB2|DB1|DB0

0 0 0 0 1 0 | X X | X |1 X

N 0 X | X | X X X | X b 0 | Display off
Y 1 | Display on
Wait for more than 39 uS
v 0 | Cursor off
Display ON/OFF Control C
RS |RW |DB7|DB6|/DB5|DB4|DB3|DB2|DB1[DB0 1| Cursor on
0 0 0 0 0 0 X X X X
1 D C B X X X X 0 | Blink off
B
\ 4 1 Blink on

Wait for more than 39 uS

Clear Display
RS |RW |DB7|DB6|DB5[DB4|DB3|DB2|DB1|DB0
0 0 0 0 0 0 X X X X
0 0 0 1 X X X X

A

W ait for more than 1.53mS$S D 0 | decrement mode

1 increment mode

Entry Mode Set

RS | RW |DB7|DB6|DB5[{DB4|[{DB3|DB2|DB1|DBO0O
0 0 0 0 X X X X S 0 entire shift off
0 0 0 1 /D] S X X X X 1 entire shift on

A 4
Initialization end
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B FRAME FREQUENCY

(1) /17 Duty Cycle
1-Line selection period
P 0| 3| 4] 6] 1] 1] 2] 3 | 18] 1]
V] ------ ===
Ml
V4 ——==omm e {
V N
» 1 FRAME vl 1 FRAME q
VDD=5V
ltem Normal Display Mode
5-dot width 6-dot width
1-line selection period 200 clocks 240 clocks
Frame frequency 79.4 Hz 66.2 Hz

*fosc= 270 Khz (1 clock=3.7uS)
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(1) 1/33 Duty Cycle
1-Line selection period
M2‘3‘4‘ ............ ‘32‘331 2‘3‘ ......... ‘32‘33‘
VI ------ i
aMml
V4 —--A--———— -
W IFRAME  ,  IFRAME .
[« > >

VDD=5V
ltem Normal Display Mode
5-dot width 6-dot width
1-line selection period 100 clocks 120 clocks
Frame frequency 81.8 Hz 68.2 Hz

*fosc= 270 Khz (1 clock=3.7uS)
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B POWER SUPPLY FOR DRIVING LCD PANEL

€ Booster Circuit:

Booster efficiency is around 80%

When VDD=5V, select 2-time booster, VOUT voltage is around 10V*0.8=8V
When VDD=3.3V, select 3-time booster, VOUT voltage is around 10V*0.8=7.9V
VOUT voltage 8V Max (2-time/3-time)

AT e Iy
— V1 5 — V1 B

c vss— AR C VSS RB
—1HV2 - NMNTRV V2 o | MYV RV

C 5 VOUT | C C o VOUT || c
+—Hv3 & N = ¢+1Hv3 B CGN—, =

C ~ (C2P C P C2PLT
—{ V4 C1p—_|_c —{ V4 CIP— -

CIN— | CIN—

i Use 2-time booster Use 3-time booster

RV resistor is protection and discharge resistor:
RV resistor use: 200K ohms.

€ V0 Circuit: (FOFF=VDD)
VO voltage 7.2V Max

RA
C V0
—f{Hv1 VRAB
rii— VSS
C V2 =VOUT
—| V3 ; C2N
C ~ C2P
V4 C1P
| C1N

Use 2-time booster
VO=(VDD=*0.5)/RB)*(RA+RB)
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€ VCIInput Voltage Circuit (FOFF=VSS)

VCl input voltage just can positive voltage only

VO voltage 7.2V Max

Voltage input

(Positive voltage only)

C VCI V0
—H—Vl VRAB

C VSS
—HV2 =

C S VOUT
o—}—v3 F C2N

C r C2P
o—| V4 C1P
e CIN

R 100K

A
RB LZK
SAANTIRY
G T

=
_—l—C

VO=((VCI/RB)*(RA+RB))

RV resistor is protection and discharge resistor:

RV resistor use: 200K ohms

Ex: When VDD=5V, 2X, RA=100K, RB=62K, external VCI voltage input

VCI voltage input

VO output Voltage

1.0V

3.4V

1.1V

3.5V

1.9v

6.5V

2.0V

6.8V

2.1V

7.2V
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€ When an external bias used (FOFF=VDD)

(a)Use internal VO and VOUT circuit, external bias circuit
R: 5.1K ohm RV: 1M~1.5M ohms

VO RA
VO
R
V1 VRAB
R VSS
V2 o
RO s VOUT
v3 g N
R v C2P
V4 CIP
iR CIN
(b)External bias circuit: CIN/P, C2N/P, VOUT, VO, VRAB is floating
R: 5.1K ohm
VDD
R VO
o VI yRraAB
V) o« VYSS
RO S VOUT
V3 & C2N
R v C2P
V4 CIP
CIN
Table13. Duty Ratio and Power Supply for LCD Driving
Item Data
Number of lines 1 2 and 4
Duty ratio 1/17 1/33
Bias 1/6.7 1/6.7
Divided R R R
resistance RO 2.7*R 2.7*R
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B ADbsolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage Vcc -0.3t0 +5.5
LCD Driver Voltage Vicp Vss+7.2 to Vss-0.3
Input Voltage VIN -0.3 to Vcc+0.3
Operating Temperature Ta -30°C to + 85°C
Storage Temperature Tst0 -55°C to + 125°C

* Voltage greater than above may do damage to the circuit (VO, V1, V2, V3, V4, VSS)
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B DC Characteristics

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

Test
Symbol Characteristics . Min. Typ. Max. Unit
y Condition yp
Vcc Operating Voltage - 2.7 - 45 \%
VLCD LCD Voltage V0-VSS 3.0 - 7.2 \Y
Fosc=270KHz
IDD Power Supply Voltage - 0.25 0.6 mA
Vce=3.0V
Input High Voltage(Except
VIH1 P g ge( P - 0.7vcc - vce \Y
0OSC1)
Input Low Voltage
ViL1 P g - -0.3 - 0.6 \%
(Except OSC1)
VIH2 Input High Voltage(OSC1) - 0.7vVcc - vce \Y
ViL2 Input Low Voltage(OSC1) - - - 0.2vce \Y
Output High
VOH1 IOH=-0.1mA 0.75Vcc - - Y
Voltage(DB0~DB7)
Output Low
VoL1 IOL=-0.1mA - - 0.2vce Y
Voltage(DB0~DB7)
Output High
VOH2 Voltage(Except IOH=-0.04mA 0.8vcc - \Y/ele! Vv
DB0~DB?7)
Output Low
VoL2 Voltage(Except IOL=-0.04mA - - 0.2vcc \Y
DB0~DB7)
Common Resistance VLCD=4yV,
Rcowm , - 1.5 30 KQ
(Sink) Id=0.05mA
Segment Resistance VLCD=4yV,
RSEG g , - 1.5 30 KQ
(Sink) Id=0.05mA
ILEAK Input Leakage VIN=0Vto VCC -1 - 1 UuA
IPuP Pull Up Mos Current VCC=3V 10 50 120 UA
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(TA=25C ,VCC=45V-55V)

Test
Symbol Characteristics i Min. Typ. Max. Unit
y Condition yp
Vcc Operating Voltage - 4,5 - 5.5 \Y
VLCD LCD Voltage V0-VSS 3.0 - 7.2 \Y
Fosc=270KHz
IDD Power Supply Voltage - 0.33 0.7 mA
Vce=5.0V
Input High Voltage(Except
ViH1 P g ge( P - 25 - \Y/ele \%
0SC1)
Input Low Voltage
ViL P g : 03 : 0.6 v
(Except OSC1)
VIH2 Input High Voltage(OSC1) - Vee-1 - vce \Y
ViL2 Input Low Voltage(OSC1) - - - 1.0 \Y
Output High
VOoH1 P g IOH=-0.1mA 3.9 - VCC Y,
Voltage(DBO~DB?7)
Output Low
VoLi IOL=-0.1mA - - 0.4 Vv
Voltage(DBO~DB?7)
Output High
VOH2 Voltage(Except IOH=-0.04mA 0.9vcc - vce \Y
DB0~DB?7)
Output Low
VoL2 Voltage(Except IOL=-0.04mA - - 0.1vcc Vv
DB0~DB?7)
Common Resistance VLCD=4V,
Rcowm _ - 1.5 20 KQ
(Sink) [d=0.05mA
Segment Resistance VLCD=4V,
RseEG g _ - 1.5 30 KQ
(Sink) [d=0.05mA
ILEAK Input Leakage VIN=0Vto VCC -1 - 1 UA
IPuP Pull Up Mos Current VCC=5V 20 200 330 UuA
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B AC Characteristics

(VDD = 4.5 to 5.5V, Ta = -30 to +85 °C)

Mode Iltem Symbol Min Typ Max Unit
E Cycle Tim tc 500 - -
E Rise / Fall Time tr,tf - - 20
E Pulse Width (High, Low) tw 230 - -
(1) Write Mode R/W and RS Setup Time tsul 40 - - ns
(Refer to Fig-21) | pw and RS Hold Time thl 10 : :
Data Setup Time tsu2 60 - -
Data Hold Time th2 10 - -
E Cycle Tim tc 500 - -
E Rise / Fall Time tr,tf - - 20
E Pulse Width (High, Low) tw 230 - -
(2) Read Mode R/W and RS Setup Time tsu 40 - - ns
(Refer to Fig-22) | R/W and RS Hold Time th 10 - -
Data Output Delay Tim tp - - 160
Data Hold Time IDH 5 - -
Serial Clock Cycle Time tc 0.5 - 20 S
Serial Clock Rise/Fall Time tr,tf - - 50
Serial Clock Width (High, Low) tw 200 - -
(3) Serial Interface Chip Select Setup Time tsul 60 - -
Mod Chip Select Hold Time thl 20 - - .
Serial Input Data Setup Tim tsu2 100 - -
(Refer to Fig-23) Serial Input Data Hold Time th2 100 - -
Serial Output Data Delay Time tp - - 160
Serial Output Data Hold Time tDH 5 - -
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(VDD = 2.7 to 4.5V, Ta = -30 to +85 °C)

Mode Iltem Symbol Min Type Max Unit
E Cycle Tim tc 100 - -
E Rise / Fall Time tr,tf - - 25
E Pulse Width (High, Low) tw 450 - -
(4) Write Mode R/W and RS Setup Time tsul 60 - - ns
(Refer to Fig-21) | pw and RS Hold Time thl 20 : :
Data Setup Time tsu2 195 - -
Data Hold Time th2 10 - -
E Cycle Tim tc 100 - -
E Rise / Fall Time tr,tf - - 25
E Pulse Width (High, Low) tw 450 - -
(5) Read Mode R/W and RS Setup Time tsu 60 - - ns
(Refer to Fig-22) | R/w and RS Hold Time th 20 - -
Data Output Delay Tim tp - - 360
Data Hold Time tDH 5 - -
Serial Clock Cycle Time tc 1 - 20 S
Serial Clock Rise/Fall Time tr,tf - - 50
Serial Clock Width (High, Low) tw 400 - -
(6) Serial Interface Chip Select Setup Time tsul 60 - -
Mod Chip Select Hold Time thl 20 - - .
Serial Input Data Setup Tim tsu2 200 - -
(Refer to Fig-23) Serial Input Data Hold Time th2 200 - -
Serial Output Data Delay Time tp - - 360
Serial Output Data Hold Time tDH 5 - -
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(VDD = 2.7 to 4.5V, Ta = -30 to +85 °C)

Mode Item Symbol Min Typ Max Unit
Clock Pulse Width (High, Low) tw 800 - -
Clock Rise / Fall Time tr, tf - - 100
(7) Interface Clock Setup Tim tsul 500 : :
i ns
Mode with Data Setup Time tsu2 300 - -
Extension Driver Data Hold Time toH 300 - -
(Refer to Fig-24) | v pelay Time tom -1000 - 1000
T :
RS >§: ViL1 ,
1
' Isu N
I 1 :“I
' . dht
R/W N Vi ! - ViL
' w o 1
I —-— ff
E . ViH1 Vv l"l-‘&:K Ay,
s VLt ViLr 7 LS
I ' : fsz : |
— - = = {hZ I
——. s i
DBO~DB7 ! V:UX Valid Data }<V:':11 |
| e |
Fig-21. Write Mode
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Vi ‘;<
RS X ViL1 ,
< 5Y ' th
|
W l ! W
RJ'rW IH1 : : l:\ IH1
! tw o thy
| - |
E I v Vi
J ViR |H1’KIV ./
' ViLy . Vi 1 AV
ey U !
| j—————— 3 | c : :
| Vi \# < /V |
DB0O~DB7 ; V:E11>< Valid Data :§<V:[11 !
! tc '

Fig-22. Read Mod

SID

SOD

' tsu2 tho !

: | - .

¢ X

| X ! .
lp_, : ! Iox

L | -

Fig-23. Serial Interface Mode
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Vonz P t Vons .
CLK1 o W VoL

b — = | by |
. Voo 1 Voo -
oH2 1 oHz2 |
CLK2 Vo2 § X N Vors "L—\_
: tsus I L by E
- P e S
X 1 V1l [ ,
: n VDH:X
D X 1 K 1 : 1"."ro_2 I
L Tow '

Fig-24. Interface Mode with Extensive Driver
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B RESET TIMING

(Vpp = 2.7 to 5.5V, Ta = -30 to +85°C)

ltem Symbol Min. Typ. Max. Unit
Reset Low level width
(Refer to Fig-25)

tRES 1 - - ms

fRES

|

RESET
WVIL1

Fig-25. Reset TimingDiagram
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