RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

B INTERODUCTION

The RW1095 is a driver & controller LSI for 4-level gray scale graphic dot-matrix liquid crystal display systems.
It contains 256 segment and 162 common driver circuits(4 pin option for other resolutions).

This chip is connected directly to a microprocessor, accepts 4-line/3-line serial interface(SPI) or 8-bit parallel
interface or IIC serial interface, display data can stores in an on-chip display data RAM of 160 x 320 x 2 bits.
It performs display data RAM read/write operation with no external operating clock to minimize power
consumption. In addition, because it contains power supply circuits to drive liquid crystal, it is possible to make
a display system with the fewest components.

B FEATURES
Single chip LCD controller/driver for 4 GRAY SCALE STN LCD

4-level (White, Light Gray, Dark Gray, Black) Gray Scale Display with PWM
DDRAM data [2n: 2n+1] 00 01 10 11
Gray scale White Light gray Dark gray Dark

Driver Output Circuits:

-256 segment outputs/ 161 common outputs -320 segment outputs/ 33 common outputs
-256 segment outputs/ 129 common outputs -320 segment outputs/ 17 common outputs
-256 segment outputs/ 105 common outputs -320 segment outputs/ 9 common outputs
-320 segment outputs/ 81 common outputs -320 segment outputs/ 5 common outputs
-320 segment outputs/ 65 common outputs -320 segment outputs/ 4 common outputs
-320 segment outputs/ 49 common outputs -320 segment outputs/ 1 common outputs

Microprocessor Interface

- 8 bit parallel bi-directional interface with 6800 or 8080 series.

- 3/4-line SPI (serial peripheral interface) available (only support write operation)
- lIC serial interface (only support write operation)

On-chip Display Data Ram
- Capacity: 160 X 320 X 2 =102400 bits

-Logic power supply: VDD-VSS=1.8V to 3.6V Wide range of operating temperatures:
-Booster reference voltage: VDD2-VSS=2.4V to 3.6V -40 to + 85 degree

-Booster maximum voltage limited VOUT=18.0V

-Liquid crystal drive power supply:V0-VSS= 3.3V to 17.1V

On-Chip Low Power Analog Circuit

- Generation of LCD supply voltage (external VOUT voltage supply is possible).

- Generation of intermediate LCD bias voltages.

- Oscillator requires no external components (external clock also possible).

- Voltage converter (X2, X3 ,X4 ,X5 ,X6 ,X7).

- Voltage regulator.

- Voltage follower.

- On-chip electronic contrast control function (128 steps).

- Adjustment frame frequency is available highest possible frame frequency is 200Hz.
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

RW1095 Revision History

Version Date Description

0.0 2013/8/7 |First Edition

Change name of pad 84 and pad 85 to VSS2.

Add I/O pin ito resistance limitation

Modify inductor type switching regulator circuit.

Modify the range table of internal resistance ratio. The range of
Internal ratio is from 2.6 to 8.3.

0.1 2014/9/22 Modify absolute maximum rating.

Add standard circuit for all duty.

Add frame frequency adjustment instruction.

Change name of “extra instruction” to inductor regulator circuit

on/off

Modify logic power supply form 1.8V~3.6V.
Add voltage converter circuits.

P24~26 Add detail explanation for SPI interface
P.42 modify default status after reset.

0.2 2015/7/01

Update Static stander circuit to version B
0.3 2016/1/12 |Modify P.7 P.9 CLL and AO Description
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RW1095

B Pad Arrangement (COG)

Chip Size: 12766 um X 985 um

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Bump Pitch:
PAD NO. Pitch PAD NO. Pitch PAD NO. Pitch

1~21 40 um 80~81 890 um 154~155 44.8 um
21~54 80 um (dummy) 81~139 40 um (1/0) 155~162 40.3 um
54~55 93.1 um 139~140 44 um (1/0) 162~163 44.9 um
55~74 40 um (analog) 140~152 40 um (1/0) 163~201 80 um (dummy)
74~75 42 um 152~153 44 um (1/0) 201~221 40 um
75~80 40 um (analog) 153~154 40.2 um (1/0) 222~641 30 um (com/segq)

Bump Size:

PAD NO. 1~221: 20(x) um X 78(y) um

PAD NO. 222~641: 15(x) um X 124(y) um

Bump Height: 15 um (Typ) Chip Thickness: 500 um

PAD NO1~221
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BLOCK DIAGRAM for duty 161, 129, 105

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller
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RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

B BLOCK DIAGRAM for duty 81,65,49,33,17,9,5, 4,static
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

B PIN DESCRIPTIONS

Pin Name I/0 Description No. of Pins
LCD driver outputs
LCD segment driver outputs
This display data and the FRR signal control the output voltage of
segment driver.
Segment driver output voltage
Display data FRR Normal Reverse
display display
SEGO to SEG255 0] H H VLCD V, 256
H L Vss Vs
L H Vs, VLCD
L L V3 Vss
Power save mode Vss Vss
LCD common driver outputs
This internal scanning data and FRR signal control the output
voltage of common driver.
Common driver output voltage
Display data FRR Normal Reverse
display display
H H Vss
COMOto COM159| O H L VLCD 160
L H Vi
L L V,
Power save mode Vss
* COM0~31,COM80~COM111,COMS1 will become segment
driver for duty under 81(included).
Common output for the icons
The output signals of two pins are same. When not used, this pin
COMS1, COMS2 o should be left open. 2
Common output for static drive
STACOM1, o The output signals of two pins are same. When not used, this pin 2
STACOM2 should be left open.
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Pin Name I/10 Description No. of Pins

LCD Driver Setting pins and signal output pins

Microprocessor interface select input pin

PSB="H “: parallel data input.

PSB="L “: serial data input. (3-line/4-line serial or IIC serial
interface) 1
When 4-line serial interface is applied, DO to D5 are fixedto " H ".
XRD (E) and XWR(R/W) are fixedto " H "

When 3-line serial interface is applied, DO to D5 are fixedto " H ".
XRD (E) and XWR(R/W) are fixed to " H ".A0 is fixed to “L”

PSB I

Input mode select

PSB C86 Interface
86 | "H" | "H" |6800-series parallel MPU interface 1
"H" "L" |8080-series parallel MPU interface
Lt "H" |4 Pin-SPI MPU interface

"L "L" |lIC serial interface

The master or slave LSI operation select
M/S="H *: master mode
M/S="L “: slave mode

M/S Operating FRR | CLL SYNC VO~V4 Internal
M/S I 1

Mode XDOF 0osC
. See See
High | Master |Output CLS Qutput | On CLS

Low | Slave | Input | Input | NPUt | On Off

Input/output.
I/O selection
® M/S="H"&CLS="H" : Output
CLL e ® M/S="L"&CLS="L" : Input 1

This is a display data latch signal to count up the line counter and
common counter at each signal falling and rising edges.

Input/output.

This is the liquid crystal alternating current signal /O terminal
FRR /O I/O selection 1
® M/S ="H": Output
® M/S="L": Input

Input/output.
This is the synchronization signal for master slave mode

SYNC /O I/O selection .
® M/S ="H": Output

® M/S=“L":Input
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161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Input/output.
This is power save control signal for master slave mode
XDOF 110 /O selection 1
® M/S="H": Output
® M/S="L":Input
Oscillator select
When the on-chip oscillator is used, this input must be
cLS | connected to VDD. _ _ - 1
When the external clock input is used, this input must be
connected to VSS.
An external clock is connected to CLL pin.
Use these pins can select duty mode:
SEL4 | SEL3 | SEL2 | SEL1 |Duty Select
1 1 1 1 |161 x 256
1 1 1 0 129 x 256
1 1 0 1 |105 x 256
105 x 160
2?[; 0 1 0 1 |(ks0719 mode)
SEL3: | 1 1 0 0 [81x320 4
1 0 1 0 ]49x320
1 0 0 1 |33x320
1 0 0 0 [17x320
0 0 1 1 [9x320
0 0 1 0 [5x320
0 0 0 1 |4x320
0 0 0 0 |1 x 320 (Static)

RW1095 I/O PIN ITO resistance Limitation

PIN Name ITO Resister
C86 , PSB ,SEL1,SEL2,SEL3,SEL4, CLS ,IRS,MSP No Limitation
\vDD, VDD2,VSS,VSS2, VOUT ,V0, VRAB,EXD,LX <100Q
V1,V2,V3,V4,CAP1P, CAPIN, CAP2P , CAP2N , CAP3P , CAP4P , <5000
CAP5P,CAPGP
CS1B ,CS2 ,STACOM, E(XRD), RW(XWR), A0, <1KO
D0O~D7,CLL,FRR,SYNC,XDOF
RSTP <10KQ
TESTO...8 Floating
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161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Pin Name | 110 | Description | No. of Pins
System Bus Connection Pin s
Chip select input pins
Data/instruction I/O is enabled only when CS1B is “ L “ and CS2
CS1B,CS2 I is “H". 2
When chip select is non-active, DBO to DB7 is high impedance.
Reset input pin
RSTP ! When RSTP is “ L “, initialization is executed. !
It determines whether the data bits are data or a command.
A0 | AO0="H *“: Indicates that DO to D7 are display data. 1
AO="L “: Indicates that DO to D7 are control data.
There is no A0 pin in IIC interface, so this pin can fix to ” L”
Read/Write execution control pin
C86 | MPU type E(I%/\\iji Description
Read/Write control input pin
H | 6800-series RW RW="H “: read
RW="L": write
RW/XWR ! Write enable clock input pin 1
. The data on DO to D7 are
L | 8080-series| XWR latched at the rising edge of the
RWR signal
When in the serial interface must fixed to " H ".
Read/Write execution control pin
C86 | MPU Type XE{/D Description
Read/Write control input pin
R/W="H"“ WhenEis"H", DO to
H 6800-series E D7 are in an output status.
E/XRD | R/W="L“ The data on DO to D7 1
are latched at the falling edge of
the E signal.
Read enable clock input pin
L 8080-series | XRD (When XRD is" L ", DO to D7 are
in an output status.
When in the serial interface must fixed to " H ".
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161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

When the Parallel interface is selected

(PSB="H "): 8-bit interface

8-bit bi-directional data bus that is connected to the standard 8-bit
microprocessor data bus.

When chip select is not active, DO to D7 is high impedance.

When the serial interface is selected

(PSB="L" & C86="H"):3/4-line SPI Interface

D7: serial input data (SI)

D6: serial input clock (SCLK)

D5, D4, D3, D2, D1, DO: must fix to “H"..

When chip select is not active, DO to D7 is high impedance.
When the IIC serial interface is selected

(PSB="L" & C86="L"): IIC Interface

DO is SAQ

D1lis SAl

SA1, SAO : Is slave address bitl, 0, must fix to “H” or “L".
D2,D3 are SDA_OUT

D5 to DO D4,D5,D6 are SDA_IN
D6 (SI) 110 D7 is SCLK 8
D7 (SCL)

SDA_IN: serial input data

SDA_OUT: serial data acknowledge output for the I°C interface.

SCL: serial clock input

By connecting SDA_OUT to SDA_IN externally, the SDA line becomes
fully 2-line interface compatible. Having the acknowledge output
separated from the serial data line is advantageous in chip on glass
(COG) applications. In COG application where the track resistance
from the SDA_OUT pad to the system SDA line can be significant, a
potential divider is generated by the bus pull-up resistor and the ITO
track resistance. It is possible the during the acknowledge cycle the
RW1095 will not be able to create a valid logic 0 level. By splitting the
SDA_IN input from the SDA_OUT output the device could be used in a
mode that ignores the acknowledge bit. In COG applications where the
acknowledge cycle is required, it is necessary to minimize the track
resistance from the SDA_OUT pad to the system SDA line to
guarantee a valid low level.

All Pad of SDA_IN, SDA_OUT must be connected togeth  er (SDA)
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Power Supply Pins
Power Analog Ground.
VSS Suopl The 2 supply rails VSS and VSS2 must be connected together 4
i at the FPC side
Power Digital Ground
VSS2 Suopl The 2 supply rails VSS and VSS2 must be connected together 2
i at the FPC side
Power Digital Supply voltage.
VDD Sunol The 2 supply rails Vpp and Vpp, could be connected together. 4
i If Digital Option pin is high, must be this level.
VDD2 Power Power supply for DC/DC voltage converter 4
Supply The 2 supply rails Vpp and Vpp, could be connected together.
DC/DC voltage converter. Connect a capacitor between this
VOUT 'e) terminal and VSS. 5
If an external supply is used this pin must be left open.
DC/DC voltage converter. Connect a capacitor between this
CAP1P 0 terminal and the CAP1N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAPIN © terminal and the CAP1P terminal. 4
DC/DC voltage converter. Connect a capacitor between this
CAP2P o terminal and the CAP2N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAP2N o terminal and the CAP2P terminal. 4
DC/DC voltage converter. Connect a capacitor between this
CAP3P © terminal and the CAP1N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAPA4P o terminal and the CAP2N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAPSP o terminal and the CAP1N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAPEP o terminal and the CAP2N terminal. 2
V0, V1, V2, V3, Power This is a multi-level power supply for the liquid crystal. 12
V4 Supply VOUT 2V0 2V12V22V32V42VSS
VRS SPS;LT; Monitor Voltage Regulator level, must be left open. 1
This terminal selects the resistors for the VO voltage level
adjustment.
IRS | IRS = “H”": Use the internal resistors. 1
IRS =“L": Do not use the internal resistors. The VO voltage level
is regulated by an external resistive voltage divider attached to
the VRAB terminal
Output voltage regulator terminal. Provides the voltage between VSS and
VO through a resistive voltage divider.
VRAB I IRS =“L" : the VO voltage regulator internal resistors are not used . 1
IRS = “H" : the VO voltage regulator internal resistors are used .
LX,EXD 110 Inductor type regulator pins 2
Test Pin
To test used.
Test0-Test8 Test0~Test8 must floating 9
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161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

B PAD Coordinate
Duty 161 (SHL=0)

Pad No. | Pad Name X Y Pad No. | Pad Name X Y Pad No. | Pad Name X Y
1 NC 6282.5 | 4405 41 NC 3882.5| 4405 81 VDD 857.4 440.5
2 NC 62425 | 4405 42 NC 3802.5| 4405 82 EXD 817.4 440.5
3 NC 6202.5 | 4405 43 NC 3722.5| 4405 83 EXD 777.4 440.5
4 NC 6162.5 | 440.5 44 NC 3642.5| 4405 84 VSS2 737.4 440.5
5 NC 6122.5 | 4405 45 NC 3562.5| 4405 85 VSS2 697.4 440.5
6 NC 6082.5 440.5 46 NC 3482.5| 4405 86 VSS 657.4 440.5
7 NC 6042.5 440.5 47 NC 3402.5| 4405 87 VSS 617.4 440.5
8 NC 6002.5 440.5 48 NC 3322.5| 4405 88 VSS 577.4 440.5
9 NC 5962.5 440.5 49 NC 3242.5| 4405 89 VSS 537.4 440.5
10 NC 5922.5 440.5 50 NC 3162.5| 4405 90 VDD2 497.4 440.5
11 NC 5882.5 | 4405 51 NC 3082.5| 4405 91 VDD2 457.4 440.5
12 NC 5842.5 | 4405 52 NC 3002.5| 4405 92 VDD2 417.4 440.5
13 NC 5802.5 | 4405 53 NC 29225| 4405 93 VDD2 377.4 440.5
14 NC 5762.5 | 4405 54 NC 2842.5| 4405 94 VDD 337.4 440.5
15 NC 57225 | 4405 55 CAP6P | 2749.4( 4405 95 VDD 297.4 440.5
16 NC 5682.5 | 440.5 56 CAP6P | 2709.4( 4405 96 VDD 257.4 440.5
17 NC 5642.5 440.5 57 CAP2N | 2669.4 | 440.5 97 VDD 217.4 440.5
18 NC 5602.5 440.5 58 CAP2N | 2629.4| 4405 98 FRR 177.4 440.5
19 NC 5562.5 440.5 59 CAP4P | 2589.4 ( 4405 99 CLL 137.4 440.5
20 NC 5522.5 440.5 60 CAP4P | 2549.4( 4405 100 SYNC 97.4 440.5
21 NC 5482.5 440.5 61 CAP2N | 2509.4 | 4405 101 XDOF 57.4 440.5
22 NC 5402.5 440.5 62 CAP2N | 2469.4| 4405 102 VSS 17.4 440.5
23 NC 5322.5 | 4405 63 CAP2P |2429.4( 4405 103 CS1BP -22.6 440.5
24 NC 52425 | 4405 64 CAP2P |2389.4( 4405 104 CS2 -62.6 440.5
25 NC 5162.5 | 4405 65 CAP1P |2349.4( 4405 105 VDD -102.6 | 440.5
26 NC 5082.5 | 440.5 66 CAP1P |2309.4( 4405 106 RSTP -142.6 | 440.5
27 NC 5002.5 | 4405 67 CAPIN | 2269.4| 4405 107 AO -182.6 | 440.5
28 NC 49225 | 4405 68 CAPIN | 2229.4| 4405 108 VSS -222.6 | 4405
29 NC 4842.5 440.5 69 CAP3P |2189.4( 4405 109 RwW -262.6 440.5
30 NC 4762.5 440.5 70 CAP3P |2149.4( 4405 110 E -302.6 440.5
31 NC 4682.5 440.5 71 CAPIN | 2109.4| 4405 111 VDD -342.6 440.5
32 NC 4602.5 440.5 72 CAPIN | 2069.4| 4405 112 DO -382.6 440.5
33 NC 4522.5 440.5 73 CAP5P | 2029.4 | 4405 113 D1 -422.6 440.5
34 NC 4442.5 440.5 74 CAP5P |1989.4( 4405 114 D2 -462.6 440.5
35 NC 4362.5 | 4405 75 VOUT 1947.4| 4405 115 D3 -502.6 | 440.5
36 NC 42825 | 4405 76 VOUT 1907.4 | 4405 116 D4 -542.6 | 440.5
37 NC 4202.5 | 4405 7 VOUT 1867.4 | 4405 117 D5 -582.6 | 440.5
38 NC 41225 | 4405 78 VOUT 1827.4 | 4405 118 D6 -622.6 | 440.5
39 NC 40425 | 4405 79 VOUT 1787.4| 4405 119 D7 -662.6 | 440.5
40 NC 3962.5 440.5 80 LX 1747.4 | 4405 120 VSS -702.7 440.5
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161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Duty 161 (SHL=0)

Pad No. [ Pad Name X Y Pad No. | Pad Name X Y Pad No. | Pad Name X Y
121 M/S -742.6 440.5 161 T[7] -2357.33 [ 4405 201 NC -5482.5 | 440.5
122 CLS -782.6 440.5 162 T[8] -2397.63 | 440.5 202 NC -5522.5 | 440.5
123 VDD -822.6 440.5 163 NC -2442.5 | 4405 203 NC -5562.5 | 440.5
124 C86 -862.6 440.5 164 NC -2522.5 | 4405 204 NC -5602.5 | 440.5
125 VSS -902.6 440.5 165 NC -2602.5 | 440.5 205 NC -5642.5 | 440.5
126 PSB -942.6 440.5 166 NC -2682.5 440.5 206 NC -5682.5 | 440.5
127 VDD -982.6 440.5 167 NC -2762.5 440.5 207 NC -5722.5 | 440.5
128 IRS -1022.6 | 440.5 168 NC -2842.5 440.5 208 NC -5762.5 | 440.5
129 VSS -1062.6 | 440.5 169 NC -2922.5 440.5 209 NC -5802.5 | 440.5
130 SEL1 -1102.6 | 440.5 170 NC -3002.5 440.5 210 NC -5842.5 | 440.5
131 VDD -1142.6 | 440.5 171 NC -3082.5 440.5 211 NC -5882.5 | 440.5
132 SEL2 -1182.6 | 440.5 172 NC -3162.5 | 440.5 212 NC -5922.5 | 440.5
133 VSS -1222.6 | 440.5 173 NC -3242.5 | 4405 213 NC -5962.5 | 440.5
134 SEL3 -1262.6 | 440.5 174 NC -3322.5 | 4405 214 NC -6002.5 | 440.5
135 VDD -1302.6 | 440.5 175 NC -3402.5 | 4405 215 NC -6042.5 | 440.5
136 SEL4 -1342.6 | 440.5 176 NC -3482.5 | 4405 216 NC -6082.5 | 440.5
137 VSS -1382.6 | 440.5 177 NC -3562.5 440.5 217 NC -6122.5 | 440.5
138 VRS -1422.6 | 440.5 178 NC -3642.5 440.5 218 NC -6162.5 | 440.5
139 VDD2 -1462.6 | 440.5 179 NC -3722.5 440.5 219 NC -6202.5 | 440.5
140 V4 -1506.6 | 440.5 180 NC -3802.5 440.5 220 NC -6242.5 | 440.5
141 V4 -1546.6 | 440.5 181 NC -3882.5 440.5 221 NC -6282.5 | 440.5
142 V3 -1586.6 | 440.5 182 NC -3962.5 440.5 222 NC -6285 | -418.5
143 V3 -1626.6 | 440.5 183 NC -4042.5 | 4405 223 COM[79] -6255 | -418.5
144 V2 -1666.6 | 440.5 184 NC -4122.5 | 4405 224 COM[78] -6225 | -418.5
145 V2 -1706.6 | 440.5 185 NC -4202.5 | 4405 225 COM[77] -6195 | -418.5
146 V1 -1746.6 | 440.5 186 NC -4282.5 | 440.5 226 COM[76] -6165 | -418.5
147 V1 -1786.6 | 440.5 187 NC -4362.5 | 440.5 227 COM[75] -6135 | -418.5
148 VO -1826.6 | 440.5 188 NC -44425 | 440.5 228 COM[74] -6105 | -418.5
149 VO -1866.6 | 440.5 189 NC -4522.5 440.5 229 COM[73] -6075 | -418.5
150 VO -1906.6 | 440.5 190 NC -4602.5 440.5 230 COM[72] -6045 | -418.5
151 VO -1946.6 | 440.5 191 NC -4682.5 440.5 231 COM[71] -6015 | -418.5
152 VRAB -1986.6 [ 440.5 192 NC -4762.5 440.5 232 COM[70] -5985 | -418.5
153 VDD -2030.6 [ 440.5 193 NC -4842.5 440.5 233 COM[69] -5955 | -418.5
154 T[O] -2070.7 | 440.5 194 NC -4922.5 440.5 234 COM[68] -5925 | -418.5
155 T[] -21155 | 440.5 195 NC -5002.5 | 440.5 235 COM[67] -5895 | -418.5
156 T[2] -2155.8 [ 440.5 196 NC -5082.5 | 440.5 236 COM[66] -5865 | -418.5
157 T[3] -2196.1 | 440.5 197 NC -5162.5 | 440.5 237 COM[65] -5835 | -418.5
158 T[4] -2236.4 | 440.5 198 NC -5242.5 | 4405 238 COM[64] -5805 | -418.5
159 T[5] -2276.7 | 440.5 199 NC -5322.5 | 4405 239 COM[63] -5775 | -418.5
160 T[6] -2317.0 [ 440.5 200 NC -5402.5 | 440.5 240 COM[62] -5745 | -418.5

13 Rev0.3_12 Jan 2016



RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Duty 161 (SHL=0)

Pad No. | Pad Name X Y Pad No.| Pad Name X Y Pad No. | Pad Name X Y
241 COM[61] -5715 -418.5 281 COM[21] | -4515 |-418.5 321 SEG[17] | -3315 -418.5
242 COM[60 -5685 -418.5 282 COM[20] | -4485 |-418.5 322 SEGJ[18] | -3285 -418.5
243 COM[59 -5655 -418.5 283 COM[19] | -4455 |-418.5 323 SEG[19] | -3255 -418.5
244 COM[58 5625 | -4185 | 284 | COM[18] | -4425 |-4185| 324 SEG[20] | -3225 | -418.5
245 COM[57 -5595 -418.5 285 COM[17] | -4395 | -418.5 325 SEG[21] | -3195 -418.5
246 COM[56 -5565 -418.5 286 COM[16] | -4365 |-418.5 326 SEG[22] | -3165 -418.5
247 COM[55 -5535 -418.5 287 COM[15] | -4335 [ -418.5 327 SEG[23] | -3135 -418.5
248 COM[54 -5505 -418.5 288 COM[14] | -4305 |-418.5 328 SEG[24] | -3105 -418.5
249 COM[53 -5475 -418.5 289 COM[13] | -4275 |-418.5 329 SEGI[25] | -3075 -418.5
250 COM[52 -5445 -418.5 290 COM[12] | -4245 | -418.5 330 SEG[26] | -3045 -418.5
251 COM[51 -5415 -418.5 291 COM[11] | -4215 |-418.5 331 SEG[27] | -3015 -418.5
252 COM[50 5385 | -4185 | 292 | COM[10] | -4185 [-4185| 332 SEG[28] | -2985 | -418.5
253 COM[49 -5355 -418.5 293 COM[9] -4155 | -418.5 333 SEG[29] | -2955 -418.5
254 COM[48 5325 | -4185 | 294 COoM[8] | -4125 |-4185| 334 SEG[30] | -2925 | -418.5
255 COM[47 -5295 -418.5 295 COM[7] -4095 (-418.5 335 SEGI[31] | -2895 -418.5
256 COM[46 5265 | -4185 | 296 com[e] | -4065 |-418.5| 336 SEG[32] | -2865 | -418.5
257 COM[45 5235 | -4185 | 297 coM[5] | -4035 [-4185( 337 SEG[33] | -2835 | -418.5
258 COM[44 -5205 -418.5 298 COM[4] | -4005 |-418.5 338 SEG[34] | -2805 -418.5
259 COM[43 -5175 -418.5 299 COM[3] | -3975 | -418.5 339 SEGI[35] | -2775 -418.5
260 COM[42 -5145 -418.5 300 COM[2] | -3945 |-418.5 340 SEGI[36] | -2745 -418.5

|
]
]
]
|
|
|
|
|
|
|
]
]
]
]
|
|
|
|
261 COM[41] | -5115 | -4185 | 301 | COM[1] | -3915 [-418.5| 341 SEG[37] | -2715 | -4185
|
|
]
]
]
]
|
|
|
|
|
|
|
]
]
]
|
|
|

262 CcoMm[40] | -5085 | -4185 | 302 | como] | -3885 |-4185| 342 SEG[38] | -2685 | -4185
263 CcOoM[39] | -5055 | -4185 | 303 | comsSl | -3855 |-418.5| 343 SEG[39] | -2655 | -4185
264 coM[38] | -5025 | -4185 | 304 | SEG[0] | -3825 |-4185| 344 SEG[40] | -2625 | -4185
265 COM[37] | -4995 | -4185 | 305 | SEG[1] | -3795 |-418.5| 345 SEG[41] | -2595 | -4185
266 COM[36] | -4965 | -4185 | 306 | SEG[2] | -3765 |-418.5| 346 SEG[42] | -2565 | -4185
267 COM[35] | -4935 | -4185 | 307 | SEG[3] | -3735 |-4185| 347 SEG[43] | -2535 | -4185
268 coM[34] | -4905 | -4185 | 308 | SEG[4] | -3705 |-418.5| 348 SEG[44] | -2505 | -4185
269 COM[33] | -4875 | -4185 | 309 | SEG[5] | -3675 |-4185| 349 SEG[45] | -2475 | -4185
270 COM[32] | -4845 | -4185 | 310 | SEG[6] | -3645 |-4185| 350 SEG[46] | -2445 | -4185
271 coMm[31] | -4815 | -4185 | 311 | SEG[7] | -3615 |-4185| 351 SEG[47] | -2415 | -4185
272 COM[30] | -4785 | -4185 | 312 | SEG[8] | -3585 |-4185| 352 SEG[48] | -2385 | -4185
273 COM[29] | -4755 | -4185 | 313 | SEG[9] | -3555 |-4185| 353 SEG[49] | -2355 | -4185
274 COM[28] | -4725 | -4185 | 314 | SEG[10] | -3525 |-4185| 354 SEG[50] | -2325 | -4185
275 coM[27] | -4695 | -4185 | 315 | SEG[11] | -3495 |-4185| 355 SEG[51] | -2295 | -4185
276 COM[26] | -4665 | -4185 | 316 | SEG[12] | -3465 |-418.5| 356 SEG[52] | -2265 | -4185
277 COM[25] | -4635 | -4185 | 317 | SEG[13] | -3435 |-4185| 357 SEG[53] | -2235 | -4185
278 coM[24] | -4605 | -4185 | 318 | SEG[14] | -3405 |-418.5| 358 SEG[54] | -2205 | -4185
279 CcOoM[23] | -4575 | -4185 | 319 | SEG[15] | -3375 |-418.5| 359 SEG[55] | -2175 | -4185
280 COM[22] | -4545 | -4185 | 320 | SEG[16] | -3345 |-418.5| 360 SEG[56] | -2145 | -4185
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Duty 161 (SHL=0)

Pad No. | Pad Name X Y Pad No. [ Pad Name X Y Pad No. [ Pad Name X Y
361 SEGI[57] -2115 | -418.5 401 SEG[97] -915 ([-418.5 441 SEG[137] 285 [ -4185
362 SEGI[58] -2085 | -418.5 402 SEG[98] -885 [-418.5 442 SEG[138] | 315 | -418.5
363 SEGI[59] -2055 | -418.5 403 SEG[99] -855 [-418.5 443 SEG[139] | 345 | -4185

364 SEG[60] | -2025 |-4185| 404 SEG[100] | -825 |-4185| 444 SEG[140] | 375 | -418.5
365 SEG[61] | -1995 |-4185| 405 SEG[101] | -795 |-4185| 445 SEG[141] | 405 | -418.5
366 SEG[62] | -1965 |-4185| 406 SEG[102] | -765 |-4185| 446 SEG[142] | 435 | -418.5
367 SEG[63] | -1935 |-4185| 407 SEG[103] | -735 |-4185| 447 SEG[143] | 465 | -418.5
368 SEG[64] | -1905 |-4185| 408 SEG[104] | -705 |-4185| 448 SEG[144] | 495 | -418.5
369 SEG[65] | -1875 |-4185| 409 SEG[105] | -675 |-4185| 449 SEG[145] | 525 | -418.5
370 SEG[66] | -1845 |-4185| 410 SEG[106] | -645 |-4185| 450 SEG[146] | 555 | -418.5
371 SEG[67] | -1815 |-4185| 411 SEG[107] | -615 |-4185| 451 SEG[147] | 585 | -418.5
372 SEG[68] | -1785 |-4185| 412 SEG[108] | -585 |-4185| 452 SEG[148] | 615 | -418.5
373 SEG[69] | -1755 |-4185| 413 SEG[109] | -555 |-4185| 453 SEG[149] | 645 | -418.5
374 SEG[70] | -1725 |-4185| 414 SEG[110] | -525 |-4185| 454 SEG[150] | 675 | -418.5
375 SEG[71] | -1695 |-4185| 415 SEG[111] | -495 |-4185| 455 SEG[151] | 705 | -418.5
376 SEG[72] | -1665 |-4185| 416 SEG[112] | -465 |-4185| 456 SEG[152] | 735 | -418.5
377 SEG[73] | -1635 |-4185| 417 SEG[113] | -435 |-4185| 457 SEG[153] | 765 | -418.5
378 SEG[74] | -1605 |-4185| 418 SEG[114] | -405 |-4185| 458 SEG[154] | 795 | -418.5
379 SEG[75] | -1575 |-4185| 419 SEG[115] | -375 |-4185| 459 SEG[155] | 825 | -418.5
380 SEG[76] | -1545 |-4185| 420 SEG[116] | -345 |-4185| 460 SEG[156] | 855 | -418.5
381 SEG[77] | -1515 |-4185| 421 SEG[117] | -315 |-4185| 461 SEG[157] | 885 | -418.5
382 SEG[78] | -1485 |-4185| 422 SEG[118] | -285 |-4185| 462 SEG[158] | 915 | -418.5
383 SEG[79] | -1455 |-4185| 423 SEG[119] | -255 |-4185| 463 SEG[159] | 945 | -418.5
384 SEG[80] | -1425 |-4185| 424 SEG[120] | -225 |-4185| 464 SEG[160] | 975 | -418.5
385 SEG[81] | -1395 |-4185| 425 SEG[121] | -195 |-4185| 465 SEG[161] | 1005 | -418.5
386 SEG[82] | -1365 |-4185| 426 SEG[122] | -165 |-4185| 466 SEG[162] | 1035 | -418.5
387 SEG[83] | -1335 |-4185| 427 SEG[123] | -135 |-4185| 467 SEG[163] | 1065 | -418.5
388 SEG[84] | -1305 |-4185| 428 SEG[124] | -105 |-4185| 468 SEG[164] | 1095 | -418.5
389 SEG[85] | -1275 |-4185| 429 SEG[125] | -75 |-4185| 469 SEG[165] | 1125 | -418.5
390 SEG[86] | -1245 |-4185| 430 SEG[126] | -45 |-4185| 470 SEG[166] | 1155 | -418.5
391 SEG[87] | -1215 |-4185| 431 SEG[127] | -15 |-4185| 471 SEG[167] | 1185 | -418.5
392 SEG[88] | -1185 |-4185| 432 SEG[128] | 15 |-4185| 472 SEG[168] | 1215 | -418.5
393 SEG[89] | -1155 |-4185| 433 SEG[129] | 45 |-4185| 473 SEG[169] | 1245 | -418.5
394 SEG[90] | -1125 |-4185| 434 SEG[130] | 75 |-4185| 474 SEG[170] | 1275 | -418.5
395 SEG[91] | -1095 |-4185| 435 SEG[131] | 105 |-4185| 475 SEG[171] | 1305 | -418.5
396 SEG[92] | -1065 |-4185| 436 SEG[132] | 135 |-4185| 476 SEG[172] | 1335 | -418.5
397 SEG[93] | -1035 |-4185| 437 SEG[133] | 165 |-4185| 477 SEG[173] | 1365 | -418.5
398 SEG[94] | -1005 |-4185| 438 SEG[134] | 195 |-4185| 478 SEG[174] | 1395 | -418.5
399 SEG[95] | -975 |-4185| 439 SEG[135] | 225 |-4185| 479 SEG[175] | 1425 | -418.5
400 SEG[96] | -945 |-4185| 440 SEG[136] | 255 |-4185| 480 SEG[176] | 1455 | -418.5
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Duty 161 (SHL=0)

Pad No. |Pad Name X Y Pad No. [ Pad Name X Y Pad No. | Pad Name X Y

481 | SEG[177]| 1485 | -4185 | 521 | SEG[217]| 2685 | -4185 | 561 | com[si] | 3885 | -4185
482 | SEG[178]| 1515 | -4185 | 522 | SEG[218]| 2715 | -4185 | 562 | coMm[82] | 3915 | -4185
483 | SEG[179]| 1545 | -4185 | 523 | SEG[219]| 2745 | -4185 | 563 | COM[83] | 3945 | -4185
484 | SEG[180]| 1575 | -4185 | 524 | SEG[220]| 2775 | -4185 | 564 | com[s4] | 3975 | -4185
485 | SEG[181]| 1605 | -4185 | 525 | SEG[221]| 2805 | -4185 | 565 | coMm[8s5] | 4005 | -4185
486 | SEG[182]| 1635 | -4185 | 526 | SEG[222]| 2835 | -4185 | 566 | coMm[s6] | 4035 | -4185
487 | SEG[183]| 1665 | -4185 | 527 | SEG[223]| 2865 | -4185 | 567 | com[s7] | 4065 | -4185
488 | SEG[184]| 1695 | -4185 | 528 | SEG[224]| 2895 | -4185 | 568 | com[ss] | 4095 | -4185
489 | SEG[185]| 1725 | -4185 | 529 | SEG[225]| 2925 | -4185 | 569 | coMm[s9] | 4125 | -4185

|
(82]
(83]
(84]
85]
(86]
[87]
(88]
(89]

490 | SEG[186]| 1755 | -4185 | 530 | SEG[226]| 2955 | -418.5 | 570 | COM[90] | 4155 | -4185

[91]
[92]
(93]
[94]
[95]
[96]
[97]
(98]

|

491 SEG[187] 1785 | -4185 531 SEG[227] | 2985 | -418.5 571 COM[91] | 4185 | -4185
492 SEG[188]| 1815 | -4185 532 SEG[228] | 3015 | -418.5 572 COM[92] | 4215 | -4185
493 SEG[189]| 1845 | -4185 533 SEG[229] | 3045 | -418.5 573 COM[93] | 4245 | -4185
494 SEG[190]| 1875 | -4185 534 SEG[230] | 3075 | -418.5 574 COM[94] | 4275 | -4185
495 SEG[191]| 1905 | -418.5 535 SEG[231] | 3105 | -418.5 575 COM[95] | 4305 | -418.5
496 SEG[192]| 1935 | -418.5 536 SEG[232] | 3135 | -4185 576 COM[96] | 4335 | -418.5
497 SEG[193]| 1965 | -418.5 537 SEG[233] | 3165 | -418.5 577 COM[97] | 4365 | -418.5
498 SEG[194]| 1995 | -418.5 538 SEG[234] | 3195 | -418.5 578 COM[98] | 4395 | -418.5
499 SEG[195]| 2025 | -418.5 539 SEG[235] | 3225 | -418.5 579 COM[99] | 4425 | -4185
500 SEG[196]| 2055 | -418.5 540 SEG[236] | 3255 | -418.5 580 COM[100] [ 4455 | -418.5
501 SEG[197] 2085 | -4185 541 SEG[237] | 3285 | -418.5 581 COM[101] | 4485 | -418.5
502 SEG[198]| 2115 | -4185 542 SEG[238] | 3315 | -4185 582 COM[102] | 4515 | -418.5
503 SEG[199]| 2145 | -4185 543 SEG[239] | 3345 | -4185 583 COM[103] | 4545 | -418.5
504 SEG[200]| 2175 | -4185 544 SEG[240] | 3375 | -4185 584 COM[104] | 4575 | -418.5
505 SEG[201]| 2205 | -4185 545 SEG[241] | 3405 | -4185 585 COM[105] | 4605 | -418.5
506 SEG[202]| 2235 | -4185 546 SEG[242] | 3435 | -4185 586 COM[106] | 4635 | -418.5
507 SEG[203]| 2265 | -418.5 547 SEG[243] | 3465 | -418.5 587 COM[107] | 4665 | -418.5
508 SEG[204]| 2295 | -418.5 548 SEG[244] | 3495 | -4185 588 COM[108] [ 4695 | -418.5
509 SEG[205]| 2325 | -418.5 549 SEG[245] | 3525 | -418.5 589 COM[109] | 4725 | -418.5

]
]
]
]
]
]
]
]
]
]
510 | SEG[206]| 2355 | -4185 | 550 | SEG[246]| 3555 | -4185 | 590 | COM[110]| 4755 | -418.5
]
]
]
]
]
]
]
]
]
]

511 SEG[207]| 2385 | -418.5 551 SEG[247] | 3585 | -418.5 591 COM[111] [ 4785 | -418.5
512 SEG[208]| 2415 | -4185 552 SEG[248] | 3615 | -418.5 592 COM[112] | 4815 | -418.5
513 SEG[209]| 2445 | -4185 553 SEG[249] | 3645 | -418.5 593 COM[113] | 4845 | -418.5
514 SEG[210]| 2475 | -4185 554 SEG[250] | 3675 | -418.5 594 COM[114] | 4875 | -418.5
515 SEG[211]| 2505 | -418.5 555 SEG[251] | 3705 | -418.5 595 COM[115] | 4905 | -418.5
516 SEG[212]| 2535 | -4185 556 SEG[252] | 3735 | -4185 596 COM[116] | 4935 | -418.5
517 SEG[213]| 2565 | -418.5 557 SEG[253] | 3765 | -418.5 597 COM[117] | 4965 | -418.5
518 SEG[214]| 2595 | -418.5 558 SEG[254] | 3795 | -418.5 598 COM[118] [ 4995 | -418.5
519 SEG[215]| 2625 | -418.5 559 SEG[255] | 3825 | -418.5 599 COM[119] [ 5025 | -418.5
520 SEGI[216]| 2655 | -418.5 560 COM[80] | 3855 | -418.5 600 COM[120] [ 5055 | -418.5
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RockWorks

RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Duty 161 (SHL=0)

Pad No. [ Pad Name X Y Pad No. | Pad Name X Y Pad No. | Pad Name X Y
601 COM[121] 5085 -418.5 641 NC 6285 |-418.5
602 COM[122] | 5115 |-4185
603 COM[123] 5145 -418.5
604 COM[124] 5175 | -418.5
605 COM[125] 5205 | -418.5
606 COM[126] 5235 | -418.5
607 COM[127] 5265 | -418.5
608 COM[128] 5295 | -418.5
609 COM[129] 5325 | -418.5
610 COM[130] 5355 | -418.5
611 COM[131] 5385 | -418.5
612 COM[132] 5415 -418.5
613 COM[133] 5445 | -418.5
614 COM[134] 5475 -418.5
615 COM[135] | 5505 |-418.5
616 COM[136] 5535 | -418.5
617 | com[137] | 5565 |-4185
618 COM[138] 5595 | -418.5
619 COM[139] 5625 | -418.5
620 COM[140] 5655 | -418.5
621 | COM[141] | 5685 |[-4185
622 COM[142] | 5715 |-4185
623 COM[143] 5745 -418.5
624 COM[144] | 5775 |-4185
625 COM[145] 5805 | -418.5
626 COM[146] 5835 | -418.5
627 | com[147] | 5865 |-4185
628 COM[148] 5895 | -418.5
629 COM[149] 5925 | -418.5
630 COM[150] 5955 | -418.5
631 | com[i51] | 5985 |-4185
632 COM[152] 6015 | -418.5
633 COM[153] 6045 | -418.5
634 COM[154] 6075 | -418.5
635 COM[155] 6105 | -418.5
636 COM[156] 6135 | -418.5
637 COM[157] 6165 | -418.5
638 | com[is8] | 6195 |-4185
639 COM[159] 6225 | -418.5
640 COMS2 6255 | -418.5
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

B PAD Coordinate
Duty 161 (SHL=1)

Pad No. | Pad Name X Y Pad No. [ Pad Name X Y Pad No. | Pad Name X Y
1 NC 6282.5 | 4405 41 NC 3882.5 |440.5 81 VDD 857.4 440.5
2 NC 6242.5 | 4405 42 NC 3802.5 |440.5 82 EXD 817.4 440.5
3 NC 6202.5 | 4405 43 NC 37225 | 440.5 83 EXD 777.4 440.5
4 NC 6162.5 | 440.5 44 NC 3642.5 | 440.5 84 VSS2 737.4 440.5
5 NC 6122.5 | 4405 45 NC 3562.5 | 440.5 85 VSS2 697.4 440.5
6 NC 6082.5 | 440.5 46 NC 3482.5 | 440.5 86 VSS 657.4 440.5
7 NC 6042.5 | 440.5 47 NC 3402.5 | 440.5 87 VSS 617.4 440.5
8 NC 6002.5 | 440.5 48 NC 33225 | 4405 88 VSS 577.4 440.5
9 NC 5962.5 | 440.5 49 NC 32425 | 440.5 89 VSS 537.4 440.5
10 NC 5922.5 | 4405 50 NC 3162.5 | 440.5 90 VDD2 497.4 440.5
11 NC 5882.5 | 440.5 51 NC 3082.5 | 440.5 91 VDD2 457.4 440.5
12 NC 5842.5 | 440.5 52 NC 3002.5 |440.5 92 VDD2 417.4 440.5
13 NC 5802.5 | 440.5 53 NC 29225 |4405 93 VDD2 377.4 440.5
14 NC 5762.5 | 440.5 54 NC 28425 | 4405 94 VDD 337.4 440.5
15 NC 5722.5 | 440.5 55 CAPG6P 2749.4 | 4405 95 VDD 297.4 440.5
16 NC 5682.5 | 440.5 56 CAPG6P 2709.4 | 4405 96 VDD 257.4 440.5
17 NC 5642.5 | 440.5 57 CAP2N 2669.4 | 4405 97 VDD 217.4 440.5
18 NC 5602.5 | 440.5 58 CAP2N 2629.4 | 4405 98 FRR 177.4 440.5
19 NC 5562.5 | 440.5 59 CAP4P 2589.4 | 4405 99 CLL 137.4 440.5
20 NC 5622.5 | 440.5 60 CAP4P 2549.4 | 4405 100 SYNC 97.4 440.5
21 NC 5482.5 | 440.5 61 CAP2N 2509.4 | 4405 101 XDOF 57.4 440.5
22 NC 5402.5 | 4405 62 CAP2N 2469.4 | 4405 102 VSS 17.4 440.5
23 NC 5322.5 | 440.5 63 CAP2P 2429.4 | 4405 103 CS1BP -22.571 | 4405
24 NC 5242.5 | 440.5 64 CAP2P 2389.4 | 4405 104 CS2P -62.571 | 4405
25 NC 5162.5 | 440.5 65 CAP1P 2349.4 | 4405 105 VDD -102.571 | 4405
26 NC 5082.5 | 440.5 66 CAP1P 2309.4 | 4405 106 RSTP -142.571 | 4405
27 NC 5002.5 | 440.5 67 CAPIN 2269.4 | 4405 107 A0 -182.571| 4405
28 NC 4922.5 | 440.5 68 CAP1IN 2229.4 | 4405 108 VSS -222.571| 4405
29 NC 4842.5 | 440.5 69 CAP3P 2189.4 | 4405 109 RW -262.571 | 4405
30 NC 4762.5 | 440.5 70 CAP3P 2149.4 | 4405 110 E -302.571| 4405
31 NC 4682.5 | 440.5 71 CAPIN 2109.4 | 4405 111 VDD -342.571| 4405
32 NC 4602.5 | 440.5 72 CAPIN 2069.4 | 4405 112 DO -382.571| 4405
33 NC 4522.5 | 440.5 73 CAP5P 2029.4 | 4405 113 D1 -422.571 | 4405
34 NC 44425 | 440.5 74 CAP5P 1989.4 | 4405 114 D2 -462.571 | 440.5
35 NC 4362.5 | 440.5 75 VOUT 1947.4 | 4405 115 D3 -502.571 | 4405
36 NC 4282.5 | 440.5 76 VOUT 1907.4 | 4405 116 D4 -542.571 | 4405
37 NC 4202.5 | 440.5 77 VOUT 1867.4 | 440.5 117 D5 -582.571| 4405
38 NC 4122.5 | 440.5 78 VOUT 1827.4 | 4405 118 D6 -622.571 | 4405
39 NC 4042.5 | 440.5 79 VOUT 1787.4 | 4405 119 D7 -662.571 | 440.5
40 NC 3962.5 | 440.5 80 LX 1747.4 | 4405 120 VSS -702.671| 4405
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RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Duty 161 (SHL=1)

Pad No. | Pad Name X Y Pad No. | Pad Name X Y Pad No. | Pad Name X Y
121 M/S -742.6 | 4405 161 T[7] -2357.3 | 440.5 201 NC -5482.5 | 440.5
122 CLS -782.6 | 4405 162 T[8] -2397.6 | 440.5 202 NC -5522.5 | 440.5
123 VDD -822.6 | 4405 163 NC -2442.5| 440.5 203 NC -5562.5 | 440.5
124 C86 -862.6 | 440.5 164 NC -2522.5| 440.5 204 NC -5602.5 | 440.5
125 VSS -902.6 | 440.5 165 NC -2602.5| 440.5 205 NC -5642.5 | 440.5
126 PSB -942.6 | 4405 166 NC -2682.5| 440.5 206 NC -5682.5 | 440.5
127 VDD -982.6 | 440.5 167 NC -2762.5| 440.5 207 NC -5722.5 | 440.5
128 IRS -1022.6 | 440.5 168 NC -2842.5| 440.5 208 NC -5762.5 | 440.5
129 VSS -1062.6 | 440.5 169 NC -2922.5| 440.5 209 NC -5802.5 | 440.5
130 SEL1 -1102.6 | 440.5 170 NC -3002.5| 440.5 210 NC -5842.5 | 440.5
131 VDD -1142.6 | 440.5 171 NC -3082.5| 440.5 211 NC -5882.5 | 440.5
132 SEL2 -1182.6 | 440.5 172 NC -3162.5| 440.5 212 NC -5922.5 | 440.5
133 VSS -1222.6 | 440.5 173 NC -3242.5| 440.5 213 NC -5962.5 | 440.5
134 SEL3 -1262.6 | 440.5 174 NC -3322.5| 440.5 214 NC -6002.5 | 440.5
135 VDD -1302.6 | 440.5 175 NC -3402.5| 440.5 215 NC -6042.5 | 440.5
136 SEL4 -1342.6 | 440.5 176 NC -3482.5| 440.5 216 NC -6082.5 | 440.5
137 VSS -1382.6 | 440.5 177 NC -3562.5| 440.5 217 NC -6122.5 | 440.5
138 VRS -1422.6 | 440.5 178 NC -3642.5| 440.5 218 NC -6162.5 | 440.5
139 VDD2 -1462.6 | 440.5 179 NC -3722.5| 440.5 219 NC -6202.5 | 440.5
140 V4 -1506.6 | 440.5 180 NC -3802.5| 440.5 220 NC -6242.5 | 440.5
141 V4 -1546.6 | 440.5 181 NC -3882.5| 440.5 221 NC -6282.5 | 440.5
142 V3 -1586.6 | 440.5 182 NC -3962.5| 440.5 222 NC -6285 | -418.5
143 V3 -1626.6 | 440.5 183 NC -4042.5| 440.5 223 COM[80] -6255 | -418.5
144 V2 -1666.6 | 440.5 184 NC -4122.5| 440.5 224 COM[81] -6225 | -418.5
145 V2 -1706.6 | 440.5 185 NC -4202.5| 440.5 225 COM[82] -6195 | -418.5
146 V1 -1746.6 | 440.5 186 NC -4282.5| 440.5 226 COM[83] -6165 | -418.5
147 V1 -1786.6 | 440.5 187 NC -4362.5| 440.5 227 COM[84] -6135 | -418.5
148 VO -1826.6 | 440.5 188 NC -44425| 440.5 228 COM[85] -6105 | -418.5
149 VO -1866.6 | 440.5 189 NC -4522.5| 440.5 229 COMI[86] -6075 | -418.5
150 VO -1906.6 | 440.5 190 NC -4602.5| 440.5 230 COoM[87] -6045 | -418.5
151 VO -1946.6 | 440.5 191 NC -4682.5| 440.5 231 COM[88] -6015 | -418.5
152 VRAB -1986.6 | 440.5 192 NC -4762.5| 440.5 232 COM[89] -5985 | -418.5
153 VDD -2030.6 | 440.5 193 NC -4842.5| 440.5 233 COM[90] -5955 | -418.5
154 T[O] -2070.7 | 440.5 194 NC -4922.5| 440.5 234 COM[91] -5925 | -418.5
155 T[] -2115.5 | 440.5 195 NC -5002.5| 440.5 235 COM[92] -5895 | -418.5
156 T[2] -2155.8 | 440.5 196 NC -5082.5| 440.5 236 COMJ[93] -5865 | -418.5
157 T[3] -2196.1 | 440.5 197 NC -5162.5| 440.5 237 COM[94] -5835 | -418.5
158 T[4] -2236.4 | 440.5 198 NC -5242.5| 440.5 238 COM[95] -5805 | -418.5
159 T[5] -2276.7 | 440.5 199 NC -5322.5| 440.5 239 COM[96] -5775 | -418.5
160 T[6] -2317.0 | 440.5 200 NC -5402.5| 440.5 240 COM[97] -5745 | -418.5
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Duty 161 (SHL=1)

Pad No. [ Pad Name X Y Pad No. [ Pad Name X Y Pad No. | Pad Name X Y
241 COM[98] -5715 | -4185 281 COM[138] | -4515 | -4185 321 SEGJ[17] -3315 | -418.5
242 COM[99] -5685 | -418.5 282 COM[139] | -4485 | -4185 322 SEGJ[18] -3285 | -418.5
243 COM[100 -5655 | -418.5 283 COM[140] | -4455 | -4185 323 SEG[19] -3255 | -418.5
244 COM[101] | -5625 | -418.5 284 COoM -4425 | -418.5 324 SEG[20] | -3225 | -4185
245 COM[102] | -5595 | -418.5 285 COoM -4395 [ -418.5 325 SEG[21] | -3195 | -4185

]

[139]

] [140]

[101] [141]

[102] [142]
246 | coM[103] | -5565 |-4185| 286 | COM[143] | -4365 | -4185 | 326 | SEG[22] | -3165 | -4185
247 | com[104] | -5535 |-4185| 287 | COM[144] | -4335 | -4185 | 327 | SEG[23] | -3135 | -4185
248 | com[105] | -5505 |-4185| 288 | COM[145] | -4305 | -4185 | 328 | SEG[24] | -3105 | -4185
249 | com[106] | -5475 |-4185| 289 | COM[146] | -4275 | -4185 | 329 | SEG[25] | -3075 | -4185
250 | cOM[107] | -5445 |-4185| 290 | COM[147] | -4245 | -4185 | 330 | SEG[26] | -3045 | -4185
251 | com[108] | -5415 |-4185| 291 | com[148] | -4215 | -4185 | 331 | SEG[27] | -3015 | -4185
252 | com[109] | -5385 |-4185| 292 | cOM[149] | -4185 | -4185 | 332 | SEG[28] | -2985 | -4185
253 | com[110] | -5355 |-4185| 293 | COM[150] | -4155 | -4185 | 333 | SEG[29] | -2955 | -4185
254 | com[111] | -5325 |-4185| 294 | coMm[151] | -4125 | -4185 | 334 | SEG[30] | -2925 | -4185
255 | com[112] | -5295 |-4185| 295 | COM[152] | -4095 | -4185 | 335 | SEG[31] | -2895 | -4185
256 | coM[113] | -5265 |-4185| 296 | COM[153] | -4065 | -4185 | 336 | SEG[32] | -2865 | -4185
257 | com[114] | -5235 |-4185| 297 | COM[154] | -4035 | -4185 | 337 | SEG[33] | -2835 | -4185
258 | coM[115] | -5205 |-4185| 298 | COM[155] | -4005 | -4185 | 338 | SEG[34] | -2805 | -4185
259 | com[116] | -5175 |-4185| 299 | COM[156] | -3975 | -4185 | 339 | SEG[35] | -2775 | -4185
260 | com[117] | -5145 |-4185| 300 | COM[157] | -3945 | -4185 | 340 | SEG[36] | -2745 | -4185
261 | com[i1g] | -5115 |-4185| 301 | coMm[158] | -3915 | -4185 | 341 | SEG[37] | -2715 | -4185
262 | com[119] | -5085 |-4185| 302 | com[159] | -3885 | -4185 | 342 | SEG[38] | -2685 | -4185
263 | COM[120] | -5055 |-4185| 303 COMS1 | -3855 | -4185 | 343 | SEG[39] | -2655 | -418.5
264 | com[121] | -5025 |-4185| 304 SEG[0] | -3825 | -4185 | 344 | SEG[40] | -2625 | -4185
265 | com[122] | -4995 |-4185| 305 SEG[1] | -3795 | -4185 | 345 | SEG[41] | -2595 | -4185
266 | com[123] | -4965 |-4185| 306 SEG[2] | -3765 | -4185 | 346 | SEG[42] | -2565 | -4185
267 | com[124] | -4935 |-4185| 307 SEG[3] | -3735 | -4185 | 347 | SEG[43] | -2535 | -4185
268 | com[125] | -4905 |-4185| 308 SEG[4] | -3705 | -4185 | 348 | SEG[44] | -2505 | -4185
269 | com[126] | -4875 |-4185| 309 SEG[5] | -3675 | -4185 | 349 | SEG[45] | -2475 | -4185
270 | com[127] | -4845 |-4185| 310 SEG[6] | -3645 | -4185 | 350 | SEG[46] | -2445 | -4185
271 | com[128] | -4815 |-4185| 311 SEG[7] | -3615 | -4185 | 351 | SEG[47] | -2415 | -4185
272 | coMm[129] | -4785 |-4185| 312 SEG[8] | -3585 | -4185 | 352 | SEG[48] | -2385 | -4185
273 | COM[130] | -4755 |-4185| 313 SEG[9] | -3555 | -4185 | 353 | SEG[49] | -2355 | -4185
274 | cOM[131] | -4725 |-4185| 314 SEG[10] | -3525 | -4185 | 354 | SEG[50] | -2325 | -4185
275 | coM[132] | -4695 |-4185| 315 SEG[11] | -3495 | -4185 | 355 | SEG[51] | -2295 | -4185
276 | COM[133] | -4665 |-4185| 316 SEG[12] | -3465 | -4185 | 356 | SEG[52] | -2265 | -4185
277 | cOM[134] | -4635 |-4185| 317 SEG[13] | -3435 | -4185 | 357 | SEG[53] | -2235 | -4185
278 | com[135] | -4605 |-4185| 318 SEG[14] | -3405 | -4185 | 358 | SEG[54] | -2205 | -4185
279 | com[136] | -4575 |-4185| 319 SEG[15] | -3375 | -4185 | 359 | SEG[55] | -2175 | -4185

[137]

280 COM[137] | -4545 | -418.5 320 SEG[16] | -3345 | -418.5 360 SEG[56] | -2145 | -418.5
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Duty 161 (SHL=1)

Pad No. | Pad Name X Y Pad No. [ Pad Name X Y Pad No. [ Pad Name X Y
361 SEG[57] | -2115 | -418.5 401 SEG[97] | -915 |-4185| 441 SEG[137] | 285 |-4185
362 SEG[58] | -2085 | -418.5 402 SEG[98] | -885 |-4185| 442 SEG[138] | 315 |-4185
363 SEG[59] | -2055 | -418.5 | 403 SEG[99] | -855 |-4185| 443 SEG[139] | 345 |-4185

364 SEG[60] | -2025 | -418.5 | 404 SEG[100] | -825 |-4185| 444 | SEG[140] | 375 |-4185
365 SEG[61] |-1995 | -418.5 | 405 SEG[101] | -795 |-4185| 445 | SEG[141] | 405 |-4185
366 SEG[62] | -1965 | -418.5 | 406 SEG[102] | -765 |-4185| 446 | SEG[142] | 435 |-4185
367 SEG[63] | -1935 | -418.5 | 407 SEG[103] | -735 |-4185| 447 | SEG[143] | 465 |-4185
368 SEG[64] | -1905 | -418.5 | 408 SEG[104] | -705 |-4185| 448 | SEG[144] | 495 |-4185
369 SEG[65] | -1875 | -418.5 | 409 SEG[105] | -675 |-4185| 449 | SEG[145] | 525 |-4185
370 SEG[66] | -1845 | -4185 | 410 SEG[106] | -645 |-4185| 450 | SEG[146] | 555 |-418.5
371 SEG[67] | -1815 | -4185 | 411 SEG[107] | -615 |-4185| 451 | SEG[147] | 585 |-4185
372 SEG[68] | -1785 | -418.5 | 412 SEG[108] | -585 |-4185| 452 | SEG[148] | 615 |-4185
373 SEG[69] | -1755 | -418.5 | 413 SEG[109] | -555 |-4185| 453 | SEG[149] | 645 |-4185
374 SEG[70] | -1725 | -4185 | 414 SEG[110] | -525 |-4185| 454 | SEG[150] | 675 |-4185
375 SEG[71] |-1695 | -4185 | 415 SEG[111] | -495 |-4185| 455 | SEG[151] [ 705 |-4185
376 SEG[72] |-1665 | -418.5 | 416 SEG[112] | -465 |-4185| 456 | SEG[152] | 735 |-4185
377 SEG[73] | -1635 | -4185 | 417 SEG[113] | -435 |-4185| 457 | SEG[153] | 765 |-4185
378 SEG[74] | -1605 | -418.5 | 418 SEG[114] | -405 |-4185| 458 | SEG[154] | 795 |-4185
379 SEG[75] | -1575 | -418.5 | 419 SEG[115] | -375 |-4185| 459 | SEG[155] [ 825 |-418.5
380 SEG[76] |-1545 | -418.5 | 420 SEG[116] | -345 |-4185| 460 | SEG[156] | 855 |-418.5
381 SEG[77] | -1515 | -4185 | 421 SEG[117] | -315 |-4185| 461 | SEG[157] | 885 |-4185
382 SEG[78] | -1485 | -4185 | 422 SEG[118] | -285 |-4185| 462 | SEG[158] | 915 |-4185
383 SEG[79] | -1455 | -4185 | 423 SEG[119] | -255 |-4185| 463 | SEG[159] | 945 |-4185
384 SEG[80] | -1425 | -4185 | 424 SEG[120] | -225 |-4185| 464 | SEG[160] | 975 |-4185
385 SEG[81] |-1395 | -4185 | 425 SEG[121] | -195 |-4185| 465 | SEG[161] | 1005 |-418.5
386 SEG[82] | -1365 | -4185 | 426 SEG[122] | -165 |-4185| 466 | SEG[162] | 1035 |-418.5
387 SEG[83] |-1335 | -418.5 | 427 SEG[123] | -135 |-4185| 467 | SEG[163] | 1065 |-418.5
388 SEG[84] |-1305 | -418.5 | 428 SEG[124] | -105 |-4185| 468 | SEG[164] | 1095 |-418.5
389 SEG[85] |-1275 | -418.5 | 429 SEG[125] | -75 |-4185| 469 | SEG[165] | 1125 |-418.5
390 SEG[86] | -1245 | -418.5 | 430 SEG[126] | -45 |-4185| 470 | SEG[166] | 1155 |-418.5
391 SEG[87] | -1215 | -418.5 | 431 SEG[127] | -15 |-4185| 471 | SEG[167] | 1185 |-4185
392 SEG[88] | -1185 | -418.5 | 432 SEG[128] | 15 |-4185| 472 | SEG[168] | 1215 |-4185
393 SEG[89] | -1155 | -418.5 | 433 SEG[129] | 45 |-4185| 473 | SEG[169] | 1245 |-4185
394 SEG[90] |-1125 | -4185 | 434 SEG[130] | 75 |-4185| 474 | SEG[170] | 1275 |-4185
395 SEG[91] |-1095 | -4185 | 435 SEG[131] | 105 |-4185| 475 | SEG[171] | 1305 |-4185
396 SEG[92] | -1065 | -418.5 | 436 SEG[132] | 135 |-4185| 476 | SEG[172] | 1335 |-4185
397 SEG[93] |-1035 | -4185 | 437 SEG[133] | 165 |-4185| 477 | SEG[173] | 1365 |-418.5
398 SEG[94] | -1005 | -418.5 | 438 SEG[134] | 195 |-4185| 478 | SEG[174] | 1395 |-418.5
399 SEG[95] | -975 | -418.5 | 439 SEG[135] | 225 |-4185| 479 | SEG[175] | 1425 |-4185
400 SEG[96] | -945 | -418.5 | 440 SEG[136] | 255 |-4185| 480 | SEG[176] | 1455 |-418.5
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Duty 161 (SHL=1)
Pad No. | Pad Name X Y Pad No. [ Pad Name X Y Pad No. | Pad Name X Y
481 SEG[177] | 1485 |-4185| 521 SEG[217] | 2685 |-4185| 561 COM[78] | 3885 |-418.5

482 | SEG[178] | 1515 |-4185| 522 | SEG[218] | 2715 |-4185| 562 | COM[77] | 3915 |-4185
483 | SEG[179] | 1545 |-4185| 523 | SEG[219] | 2745 |-4185| 563 | COM[76] | 3945 |-4185
484 | SEG[180] | 1575 |-4185| 524 | SEG[220] | 2775 |-4185| 564 | COM[75] | 3975 |-4185
485 | SEG[181] | 1605 |-4185| 525 | SEG[221] | 2805 |-4185| 565 | COM[74] | 4005 |-4185
486 | SEG[182] | 1635 |-4185| 526 | SEG[222] | 2835 |-4185| 566 | COM[73] | 4035 |-4185
487 | SEG[183] | 1665 |-4185| 527 | SEG[223] | 2865 |-4185| 567 | coM[72] | 4065 |-4185
488 | SEG[184] | 1695 |-4185| 528 | SEG[224] | 2895 |-4185| 568 | com[71] | 4095 |-4185
489 | SEG[185] | 1725 |-4185| 529 | SEG[225] | 2925 |-4185| 569 | com[70] | 4125 |-4185
490 | SEG[186] | 1755 |-4185| 530 | SEG[226] | 2955 |-4185| 570 | cOM[69] | 4155 |-4185
491 | SEG[187] | 1785 |-4185| 531 | SEG[227] | 2985 |-4185| 571 | com[6s] | 4185 |-4185
492 | SEG[188] | 1815 |-4185| 532 | SEG[228] | 3015 |-4185| 572 | coM[67] | 4215 |-4185
493 | SEG[189] | 1845 |-4185| 533 | SEG[229] | 3045 |-4185| 573 | COM[66] | 4245 |-4185
494 | SEG[190] | 1875 |-4185| 534 | SEG[230] | 3075 |-4185| 574 | COM[65] | 4275 |-4185
495 | SEG[191] | 1905 |-4185| 535 | SEG[231] | 3105 |-4185| 575 | COM[64] | 4305 |-4185
496 | SEG[192] | 1935 |-4185| 536 | SEG[232] | 3135 |-4185| 576 | COM[63] | 4335 |-4185
497 | SEG[193] | 1965 |-418.5| 537 | SEG[233] | 3165 |-4185| 577 | COM[62] | 4365 |-4185
498 | SEG[194] | 1995 |-4185| 538 | SEG[234] | 3195 |-4185| 578 | COM[61] | 4395 |-4185

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
499 | SEG[195] | 2025 |-4185| 539 | SEG[235] | 3225 |-4185| 579 | COM[60] | 4425 |-4185
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

500 SEG[196] | 2055 | -418.5 540 SEG[236] | 3255 | -418.5 580 COM[59 4455 | -418.5
501 SEG[197] | 2085 | -418.5 541 SEG[237] | 3285 |-4185 581 COM[58 4485 | -418.5
502 SEG[198] | 2115 | -4185 542 SEG[238] | 3315 | -4185 582 COM[57 4515 | -418.5
503 SEG[199] | 2145 | -4185 543 SEG[239] | 3345 |-4185 583 COM[56 4545 | -418.5
504 SEG[200] | 2175 | -4185 544 SEG[240] | 3375 |-4185 584 COM[55 4575 | -418.5
505 SEG[201] | 2205 | -418.5 545 SEG[241] | 3405 |-4185 585 COM[54 4605 | -418.5
506 SEG[202] | 2235 |-4185 546 SEG[242] | 3435 |-4185 586 COM([53 4635 | -418.5
507 SEG[203] | 2265 |-418.5 547 SEG[243] | 3465 |-4185 587 COM[52 4665 | -418.5
508 SEG[204] | 2295 | -4185 548 SEG[244] | 3495 |-4185 588 COM[51 4695 | -418.5
509 SEG[205] | 2325 |-4185 549 SEG[245] | 3525 |-4185 589 COMI[50 4725 | -418.5
510 SEG[206] | 2355 |-4185 550 SEG[246] | 3555 |-418.5 590 COM[49 4755 | -418.5
511 SEG[207] | 2385 | -418.5 551 SEG[247] | 3585 |-4185 591 COM[48 4785 | -418.5
512 SEG[208] | 2415 | -4185 5562 SEG[248] | 3615 | -418.5 592 COM[47 4815 | -418.5
513 SEG[209] | 2445 | -4185 5563 SEG[249] | 3645 | -4185 593 COM[46 4845 | -418.5
514 SEG[210] | 2475 | -4185 554 SEG[250] | 3675 | -418.5 594 COM[45 4875 | -418.5
515 SEG[211] | 2505 | -418.5 5565 SEG[251] | 3705 | -4185 595 COM[44 4905 | -418.5
516 SEG[212] | 2535 |-4185 556 SEG[252] | 3735 |-4185 596 COM[43 4935 | -418.5
517 SEG[213] | 2565 | -418.5 557 SEG[253] | 3765 |-418.5 597 COM[42 4965 | -418.5

518 SEG[214] | 2595 | -4185 558 SEG[254] | 3795 | -4185 598 COM[41] 4995 | -418.5
519 SEG[215] | 2625 | -418.5 559 SEG[255] | 3825 |-418.5 599 COM[40] 5025 |-418.5
520 SEG[216] | 2655 |-418.5 560 COM[79] | 3855 |[-4185 600 COM[39] 5055 |-418.5
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Duty 161 (SHL=1)

161 X 256 Dot Matrix Type LCD Controller
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Pad No. | Pad Name X Y Pad No. | Pad Name X Y Pad No. | Pad Name X Y
601 COM[38] 5085 | -418.5 641 NC 6285 |-418.5
602 COM[37] 5115 | -418.5
603 COM[36] | 5145 |-4185
604 COM[35] 5175 | -418.5
605 COM[34] | 5205 |-4185
606 COM[33] 5235 | -418.5
607 COM[32] 5265 | -418.5
608 COM[31] 5295 | -418.5
609 COM[30] 5325 | -418.5
610 COM[29] 5355 | -418.5
611 COM[28] 5385 | -418.5
612 COM[27] 5415 | -418.5
613 COM[26] 5445 | -418.5
614 | COM[25] | 5475 |-4185
615 COM[24] 5505 | -418.5
616 COM[23] 5535 | -418.5
617 COM[22] 5565 | -418.5
618 COM[21] 5595 [ -418.5
619 COM[20] 5625 | -418.5
620 COM[19] 5655 | -418.5
621 COM[18] 5685 | -418.5
622 COM[17] 5715 | -418.5
623 COM[16] 5745 | -418.5
624 | COM[15] | 5775 |-4185
625 | COM[14] | 5805 |-4185
626 COM[13] 5835 | -418.5
627 COM[12] 5865 | -418.5
628 COM[11] 5895 | -418.5
629 COM[10] 5925 | -418.5
630 com] | 5955 |-4185
631 com[g] | 5985 |-4185
632 COM[7] 6015 | -418.5
633 COM[6] 6045 | -418.5
634 com[s] | 6075 |-4185
635 coMm[4] | 6105 |-4185
636 COM[3] 6135 | -418.5
637 COM[2] 6165 | -418.5
638 COM[1] 6195 | -418.5
639 com[o] | 6225 |-4185
640 COMS2 6255 | -418.5
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B DESCRIPTON OF FUNCTION

€ The MPU Interface

With the RwW1095 chips, data transfers are done possible to select either parallel data input or serial data
through an 8-bit parallel data bus (D7 to DO) or input as shown in Table 1.

through a serial data input (SI). Through selecting the

PSB/ C86 terminal polarity to the “H” or “L” it is

Table 1
Interface | PSB | C86 | CS1B CSs2 A0 E(XRD) |[RW(XWR) D7 D6 D5~D0
6800 H H CS1B | Cs2 A0 E RW D7 D6 D5~D0
8080 H L CS1B | CSs2 A0 XRD XWR D7 D6 D5~ DO
4SPI L H CS1B H A0 H H Sl SCLK H
3SPI L H CS1B H L H H Sl SCLK H
SDA_IN:D6~D5
lnc L L H H L H H SCL SDA_OUT: D3~D2
SA[1:0]: D1~ DO

“

—" indicates fixed to either “H” or to “L”

® The Parallel Interface
When the parallel interface has been selected (PSB="H"), then it is possible to connect directly to either an
8080-system MPU or a 6800 Series MPU (shown in Table 2) by selecting the C86 terminal to either “H” or to “L".

Table 2
C86 (PSB=H) CS1B CS2 A0 E(XRD) |[RW(XWR)| D7~DO0
H: 6800 Series CS1B | CS2 A0 E RW | D7~DO
L: 8080 Series CS1B CS2 AO XRD XWR D7~D0O

Moreover, data bus signals are recognized by a combination of A0, XRD (E), XWR (RW) signals, as shown in
Table 3.

Table 3
Shared 6800 Series 8080 Series
Function
A0 RW XRD XWR
1 1 0 1 Reads the display data
1 0 1 0 Writes the display data
0 1 0 1 Status read
0 0 1 0 Write control data (command)
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® SPI Interface

When the SPI interface has been selected (PSB="L",C86="H"),then it is possible to connect directly to an MPU through 4
pins serial interface configuration (AO pin,CS1B pin, SCLK pin, Sl pin) or 3 pins serial interface (CS1B pin, SCLK pin , SI
pin) configuration . Pins configuration is only difference between 4-SPI and 3-SPI.

Interface | PSB | C86 | CS1B CS2 A0 E(XRD) |RW(XWR) D7 D6 D5~D0
4SPI L H CSi1B H A0 H H SI SCLK H
3SPI L H CSiB H L H H SI SCLK H

The 4-SPI serial interface(PSB="L",C86="H")

When 4 pins serial interface configuration is used,AQ is used to realize incoming data is instruction/display data.

AO must be a certain state(“L” or “H") when chip is in active mode(CS1B="L", and CS2="H").A0 can not be kept tri-state or
floating when chip is in active mode. It should be fine if AO is low while power up.

L VDD
vCC VDD
Port 2.1 .| AO(RS) PSB |—
Port 2.0 = CS1B
]
cEL RW1095
Port 1.0 D6(SCLK)
Port 1.1 D7 (Sh
IRST IRST
C86
GND f VSS
IRESET
I I
- VSS

The 4-SPI example of timing sequence is shown below Figure 1,

CS1B

CS2 /

SI £ €6 £ € €D €. ED € E5 €D €5 £ € 8
SCLK PP L L L L L L L L L

1 2 3 4 5 i 7 ] 9 1 1l 12 13 14
AO ¢ Instruction/
Display data

Figure 1
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The 3-SPI serial interface(PSB="L",C86="H")

When 3 pins serial interface configuration is used , AO must be kept “L” or connected to VSS.
Data length instruction is used to realize incoming data is instruction/display data .IC will recognize the incoming data that
after “Set Data length for 3-SPI instruction “ as display data.

User must set data length of the incoming data that after Data length instruction .

Interface PSB c86 CS1B Ccs2 A0 E(XRD) | RW(XWR) D7 D6 D5~DO0
4SPI L H CS1B H A0 H H SI SCLK H
3SPI L H CS1B H L H H SI SCLK H

A VDD
I |
vee [CCI
Port2.0 = CS1B
o
% RW1095
Port 1.0 DB(SCLK)
Port 1.1 D7(Sh)
RST IRST
GND ‘f VSS ces
[RESET
I I
- VS8

The 3-SPI example of timing sequence is shown below figure2, data length instruction is followed by Display data set.

CS1B —\
cs2 _./

s D e 0 a0 S N o e e (R
o T P UL UL UL L,

la ol ala
Ll e 4

|'1
Set Instruction

number of Set Display data

data
Figure 2

* When the chip is not active, the shift registers and the counter are reset to their initial states.

* Reading is not possible while in serial interface mode.
* Caution is required on the SCLK signal when it comes to line-end reflections and external noise. We recommend that operation be

rechecked on the actual equipment.
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® |IC Interface(PSB="L", C86="L")

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.

»  BIT Transfer

One data bit is transferred during each clock pulse. The
data on the SDA(DB6) line must remain stable during
the HIGH period of the clock pulse because changes in

» 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).

» SYSTEM CONFIGURATION

The system configuration is illustrated in Figure 6.

- 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.

» 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

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

The two lines are a Serial Data line SDA and a Serial
Clock line SCL. Both lines must be connected to a
positive supply via a pull-up resistor. Data transfer may
be initiated only when the bus is not busy.

the data line at this time will be interpreted as a control
signal. Bit transfer is illustrated in Figure 4.

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
Figure 5.

- 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.

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 1IC
Interface is illustrated in Figure 7.
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[
|
SDA [
|
|

o]

I data line | change |
: stable; I of data !
| datavalid | allowed |

Figure 4 Bit transfer

|
|
SDA | !
I T
SCL | : \ / \ am |
| |
IS : I P }
START con dition STOP con dition

Figure 5 Definition of START and STOP conditions

MASTER SLAVE SLAVE SLAVE SLAVE
TRANSMITTER/ RECEIVER (1) RECEIVER (2) RECEIVER (3) RECEIVER (4)
RECEIVER 0111100 0111101 0111110 0111111

SDA
SCL

Figure 6 System configuration

DATA OUTPUT — : i—: :
BY TRANSMITTER _\ ><

not acknowledgey

DATA OUTPUT
BY RECEIVER \7—/
acknowledge
SCL FROM _/_\_/_\_
MASTER 1 LN 8 )
S clock pulse for

START acknowledge ment
condition

Figure 7 Acknowledgement on the 2-line Interface
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> 1IC Interface Protocol

The RW1095 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

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

and 0111111) are reserved for the RW1095.

The least significant bit of the slave address is set by
connecting the input SA0 and SA1 to either logic 0
(VSS) or logic 1 (vDD).

The IIC Interface protocol is illustrated in Figure 8.

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 AOQ, 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 A0 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 RW 1095 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).

Write Mode

acknowledgement
from RW1095

l
[

acknowledgement
fram RW1095

acknowledgement
from RW1095

acknowledgement
fram RW1095

acknowledgement
fram RW1095

3

LI L T T T T 17T
cmrdl ba | -.,| daaka
T N T T B B | | N TN N N |

Blsk 1k

L1 1 1 I T N A | I N N N I |
abre address

LILILL 3B L . T T T T 1771 * L l
B .||||\|| 4T mlbn |\| L H
o
- TS

slawve address control byte

Figure 8 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.
1 |Another control byte will follow the data byte unless a STOP or RE-START condition is received.
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€ The Chip Select

The RW1095 have two chip select terminals: CS1B and CS2. The MPU interface or the serial interface is
enabled only when CS1B =“L" and CS2 = “H".

When the chip select is inactive, DO to D7 enter a high impedance state, and the A0, XRD, and XWR inputs are inactive.
When the serial interface is selected, the shift register and the counter are reset.

€ Data Transfer

The RW1095 uses bus holder and internal data bus for data transfer with the MPU. When writing data from the MPU

to on-chip RAM, data is automatically transferred from the bus holder to the RAM as shown in figure 9. And when reading
data from on-chip RAM to the MPU, the data for the initial read cycle is stored in the bus holder (dummy read) and the
MPU reads this stored data from bus holder for the next data read cycle as shown in figure 9-1. This means that a dummy
read cycle must be inserted between each pair of address sets when a sequence of address sets is executed. Therefore,

the data of the specified address cannot be output with the read display data instruction right after the address sets, but
can be output at the second read of data.

MPU signal
AD |
DO to DY M DM ) D({N+1)-<D({MN+2)>< D{N+3)

Internal signals

St -+ 1+ L+ Lt L1

BUS HOLDER N D(N) ><D(N+1<D(N+2)< D(N+3)

COLUMMN ADDRESS M MN+1 M+2 N+3

Figure 9. Write Timing

MPU signal

AD |
HKWR =
HRID
DO to DY ™ Dummw-_ D({N) ><D(M+1)

Internal signals

HWR £
XKRD
L+ L+ L+ =
BUS HOLDER ™ D{(M) D(N+1i><D(N+2)
COLUMMN ADDRESS N D(MN) D(N+1)>D(N+2)

Fig 9-1. Read Timing
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€ The Busy Flag

The Busy Flag indicates whether the RW1095 is operating or not. When D7 is "H" in read status operation, this device is
in busy status and will accept only read status instruction. If the cycle time is correct, the microprocessor needs not to
check this flag before each instruction, which improves the MPU performance.

€ Display Data RAM

The RW1095 contains 161X320X2 bit static RAM that stores the display data. The display data RAM store the dot data for
the LCD. It has a 161(20pageX8 bit +1 pageX1 bit) X320 X2. There is a direct correspondence between X-address and
column output number. It is 161-row by 320-column addressable array. Each pixel can be selected when the page and
column addresses are specified. The 161 rows are divided into 8 pages of 8 lines (0~159 COM) and the last page with a
single line (DO only)(161 ronv—COMS (ICON)). Data is read from or written to the 8 lines of each page directly through DO
to D7. The display data of DO to D7 from the microprocessor correspond to the LCD common lines. The microprocessor
can read from and write to RAM through the 1/O buffer. Since the LCD controller operates independently, data can be
written into RAM at the same time as data is being displayed without causing the LCD flicker.

€ The Page Address Circuit

This circuit is for providing a Page Address to Display Data RAM shown in figure 14. It incorporates 5-bit Page
Address register changed by only the “Set Page address” instruction. Page Address 31 is a special RAM area for the
Icons(COMS) and display data DO is only valid.

€ The Line Address Circuit

This circuit assigns DDRAM a Line Address corresponding to the first line (COMO) of the display. Therefore, by setting
Line Address repeatedly, it is possible to realize the screen scrolling and page switching without changing the contents of
on-chip RAM as shown in figure 14. It incorporates 9-bit Line Address register changed by only the initial display line
instruction and 9-bit counter circuit. At the beginning of each LCD frame, the contents of register are copied to the line
counter which is increased by CL signal and generates the line address for transferring the 102-bit RAM data to the
display data latch circuit. When icon is selected by setting icon page address, display data of icons are not scrolled
because the MPU cannot access Line Address of icons.
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4 The Column Address Circuit

Column Address Circuit has an 8-bit preset counter that provides Column Address to the Display Data RAM as shown in
figure 11 figure 11-1 . The display data RAM column address is specified by the Column Address Set command. The
specified column address is incremented (+1) with each display data read/write command. This allows the MPU display
data to be accessed continuously.

Register ADC and SHL selection instruction makes it possible to invert the relationship between the Column Address and
the segment outputs. It is necessary to rewrite the display data on built-in RAM after issuing ADC select instruction.
Refer to the following figure 10.

SEG Output COM Output
SEG Output COM Output Coms
ADC SEGO SEG255/SEG319 SHL ComO Com159|(ICON)
“0” 0" ComQ > Common Address - ComN|Coms
Seg0 - Segment Address > Seg255
(duty 161,129,105) g 9 g ‘1" ComN €& Common Address € Com0[Coms
0 Seg0 > Segment Address > Seg319 * Please refer to Appendix table for details
(duty under 81)
“q
(duty 161,129,105) Seg255 ¢ Segment Address € Seg0
D
(duty under 81) Seg319 ¢ Segment Address € Seg0
Figure .10 ADC and SHL Select Instruction
SEG outout SEG SEG SEG SEG SEG SEG SEG SEG
P 0 1 2 3 252 253 254 255
Column 00H 01H 02H 03H FCH | FDH | FEH | FFH
address
Internal column| 00 | 01 | 02 | 03 | 04 | 05 | 06 | O7 1F8|1F9|1FA|1FB|1FC|1FD|1FE|1FF
address HEX|HEX|HEX|HEX|HEX|HEX|HEX|HEX HEX|HEX[HEX|HEX|HEX|HEX|HEX|HEX
Displaydata | ) 4 | 4 | oo |0o|o|2| ~ |2]|o]|2|21|ololol1
LCD panel
displa
e ——

Display data
(ADC=1)
LCD panel
display
Figure 11.The Relationship between the Column Addre  ss and The Segment Outputs for duty 161,129,105
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stcouou | SEG | sEe | sEe | see SEG | SEG | SEG | SEG
P 0 1 2 3 316 317 318 319
column 00H 01H 02H 03H 13CH | 13DH | 13EH | 13FH
address
Internal column| 00 [ 01 | 02 [ 03 |04 [05 |06 [ 07 |  [277[278D|279[27A]278]27C|27D ] 27E
address |HEX|HEX|HEX|HEX|HEX|HEX|HEX|HEX HEX| HEX |HEX|HEX|HEX|HEX|HEX|HEX
Displaydata |, | 4 | 3 | g |o|lo|o|2| ~ |2]|o|2]2|lolo|o]1
LCD panel
displa
e ———————
Display data )
ey | Ol rfofofrf1]]o o|1]olofl1]|o|1]1
LCD panel
display

Figure .11-1.The Relationship between the Column Ad  dress and The Segment Outputs for
duty under 81(included)

¢ RAM FORMAT ADDRESSING
Data is downloaded in bytes into the RAM matrix of RW1095 as indicated in Figs.12, 13. The display RAM has a matrix of
161 by 320 x 2 bits. The address pointer addresses the columns. Column address increments after each byte (see Fig.11).

After the last X address.
After the very last address (X = 255 or 319) the address pointers wrap around to address (X = 0)

Dl LiB i
1
l 2
Iow
07 ik
M 5 3
B b
LiB ;
1hit
Lo T-aess —
255
or 319
Figure 12. RAM format addressing
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256

257

258

512

513

514

768

it

il

768

it

il

768

il

T

768

Tea

T

768

it

il

768

it

il

768

il

T

5119

=== === == e e e e —————————————

255 or 319

L' =T -~ B B = BV, DR TUR . B R

-
=]

Fig.13 sequence of writing data bytes into RAM with horizontal addressing
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P4 | P3| P2 | PL | PO
00H COMO
01H CcoMm1
02H COMm2
03H COM3
o(fo|fo|0]O0 Page0
04H COM4
05H COM5
06H COM6
07H cowm7
08H COowmM8
09H COM9
0AH COM10
0BH Com11
o(fo|0|0]1 Pagel
OCH COomM12
ODH COM13
OEH COM14
OFH COM15
98H COM152
99H COM153
9AH COM154
9BH COM155
110|011 Pagel9
9CH COM156
9DH COM157
9EH COM158
D7 9FH COM159
11|11 |1]noo Page31 COMS1&2
0 1 2 3 4 5 6 7 8 OFB | oFCc | OFD | OFE | OFF 0 DO ADC
ore | ore | oo | orc | o | ora | ore | ore [oer | 4 3 2 1 0 1 po | (column)

SO

S1

S2

S3

sS4

S5

S6

s7

S8

LCD Output

Fig.14 Line Address Circuit for 160,128,104 duty mo
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P4 | P3| P2 | PL | PO
00H COMO
01H com1
02H Ccom2
03H COM3
o(0|j0|0]O0 Page0
04H Ccom4
05H COM5
06H COM6
07H Ccom7
08H COoM8
09H COM9
0AH COM10
0BH COoM11
o(0o|j0|0]1 Pagel
OCH COM12
ODH COM13
OEH COM14
OFH COM15
48H COM72
49H COM73
4AH COM74
4BH COM75
oO(110|0]1 Page9
4CH COM76
4DH COoM77
4EH COM78
D7 4FH COM79
1)11(1]1]1 o0 Page31 COMS1&2
0 1 2 3 4 5 6 7 8 138 | 13C | 13D | 13E | 13F 0 DO ADC

13F

13E

13D

13C

13B

13A

139

138

137

Do (column)

SO

S1

S2

S3

sS4

S5

S6

s7

S8

S31

S31

S31

S31

S31

LCD Output

Fig.14 Line Address Circuit for 80,64,48,32,16,8,4,
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Display Data RAM MAP
P3 P2 | PL | PO
00H COMO
01H CcoMm1
02H Ccom2
03H COM3
0 0 0 0 Page0
04H COM4
05H COM5
06H COM6
07H Ccom7
08H COM8
09H COM9
0AH COM10
0BH COoM11
0 0 0 1 Pagel
OCH COoM12
ODH COM13
OEH COM14
OFH COM15
60H COM96
61H COM97
62H COM98
63H COM99
1 1 0 0 Pagel2
64H COM100
65H COM101
66H COM102
D7 67H COM103
1 1 1 1 |oo Page31 . COMS1&2
0 1 2 3 4 5 6 7 8 9B 9C 9D 9E oF 0 DO ADC
o | oe | oo |oc | o8 |oa o |08 |0 | 4 3 2 1 0 1 po | (column)
so s1 s2 s3 sS4 s5 | s6 | S7 | S8 | ceriiians si5 [ s15 | si15 | s15 | si5 LCD Output

Fig.14 Line Address Circuit for KS0719 mode
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4 LCD DISPLAY CIRCUIT
- Gray Scale Table of 12 PWM (Pulse Width Modulation

Dec Hex 4-bits PWM (on width) Note
0 00 0000 0(0/12) Brighter
1 01 0001 1/12 A
2 02 0010 2/12
3 03 0011 3/12
4 04 0100 4/12
5 05 0101 5/12
6 06 0110 6/12
7 07 0111 7/12
8 08 1000 8/12
9 09 1001 9/12
10 0A 1010 10/12 v
11 0B 1011 11/12
12 0C 1100 1(12/12) Darker
13 0D 1101 1(12/12) This area is
14 OE 1110 1(12/12) selected to OFF
15 OF 1111 1(12/12) level (0/12 level)

€ The Oscillator Circuit
The on-chip oscillator provides the clock signal for the display system. No external components are required and the CLS input must
be connected to VDD. If used external clock signal, CLS input must be connected to VSS.
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€ Display Timing Generator Circuit

This circuit generates some signals to be used for displaying LCD. The display clock, CLL (internal), generated by oscillation clock,
generates the clock for the line counter and the signal for the display data latch. The line address of on-chip RAM is generated in
synchronization with the display clock and the display data latch circuit latches the 102-bit display data in synchronization with the
display clock. The display data, which is read to the LCD driver, is completely independent of the access to the display data RAM from
the microprocessor. The display clock generates an LCD AC signal (FRR) which enables the LCD driver to make a AC drive
waveform, and also generates an internal common timing signal and start signal to the common driver. The frame signal or the line
signal changes the FRR by setting internal instruction. Driving waveform and internal timing signal are shown in Figure 15.

120 151 1 2 3 4 I & T & 9 10 W 12 159180 121 1 2 3 4 3%
CLiInkcmal}

FR(Inkcmal} |
MIntkcmal} |

I xm’
o0 b

2
")

i1

{ﬁ-ﬂ

EEGn wiE
—1—1 | i

Figure 15 2-frame AC Driving Waveform (Duty Ratio: 1/161)
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B The LCD DRIVER CIRCUIT

These are a 417-channel that generates four voltage levels for driving the LCD .

The combination of the display data, the COM scan signal, and the FRR(M) signal produces the liquid crystal drive voltage
output. Figure 16 shows examples of the SEG and COM output waveform.

Voo

1]
QoL
CQoME
QoM
o4

I | 5

Ok

- w4
| VES

QoM
COME

Wal
= Wl

COR1

CoMT

Wal
= w4
WES

COME
CQOmMD
COomMLn
COBaLL
CoMLE
COML?

COMZ

¥
P w4
WEI

¥l

COML4

SEGHD = =

w4
WEI

w: Wl
SEGH = - Mz

w4
WES

¥l
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¥z
L
-0

¥l

COMO to BEG L e I

¥l

Figure 16. COM and SEG output waveform
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B Partial Display on LCD

The RW1095 realizes the Partial Display function on LCD with low-duty driving for saving power consumption and

showing the various display duty. To show the various display duty on LCD, LCD driving duty and bias are programmable

via the instruction. And, built-in power supply circuits are controlled by the instruction for adjusting

the LCD driving

voltages.
AENEE HEENE HEEE B | | H EEE EEEE B H HEE o
| | | | | | | | HEE H B [ ] | | AN H B comt
| | H N B [ [ | [ [ | EE B N com
ENENE B ] ] H B BN ENEEE BN HEE
HE B [ ] | H H H H BN HEl B H BN com
E EH N nl EE E E B BN EE E H N Weors
| HE EEN NEEN N E NN EEE N L[] H EEN
com?
AN HEEE EEEE EEE BEEE comd
| | | | | | | [ ] | | || coms
| | | | [ | | [ | [ | com10
| | | | ANEEE EEEE HEER comi
| | || AN B N || comi2
| ] | EE H N | | comt3
EEE HEEE B ] ]| comtd
com15
ENEE B HE B EENE__EENE EEEEN coms
N mN HE BN N | | 1] comi?
] 1 HE B H EEE ENEEN comit
ENEE E EH B E N H EEEE | com9
HEE EEE E EE BN ] n com20
HE EEEE B B | | ] cone
| HE BN EEN EEEN ]| con
Figure 17.Reference Example for Partial Display
AENEE EENE HEEE B ] | H EEN EEEE B H EEN
| | | ] | | ] | HEE H B | | [ ] | HEE H B Mo
| | | | H B [ | | [ | | EE B N com?
ENENE B | | | ] H B BN ENEEE BN HEE
HE B ] H HE H H ER HEE B H B o
H H N N HEE EH H H BN Al EH H N Mo
|| H EEE EEE B H B EEE B ] H EEN
com?
EENE__EENE EEENE_ EEE_EEE cons
| | | mN | | | | | comt
| 1 EN  HEN 1 com0
] ] EEEENE EEEE EEE com
| B EE B N | comi2
N ] EE EH N | ] comt
EEE EEE N [ [ comis
comi5
com16
comi?
comi18
com19
com20
com21
com22
Figure 18.Partial Display (Partial Display Duty=16, initial COMO0=0)
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com0
com1
com2
com3
com4
coms
comb

com7?

HEEE HEN EEEE BEEE EEE comd

H | | | ] || | | | com9

| | | [ ] | ] | comto

| || ENEEE ]| comt

| H HEE N H com12

|| | | El B || || com13

EEE HEEE B | ]| com4

com15

ENEE_B E N EENE__EEE EEEEE comts
HE EE HEEE E ©H [ com?
u 1 E B E EE ENEEN comi
EEEE E EH HE EEN N | camt9
HE BN H B HEE § | | com20
H B B BN HEH B | H N | com21
H HE Bl EENE EEE BEBE ]| com2?

com23

Figure 19.Moving Display (Partial Display Duty=16,]
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B The Power Supply Circuits (Power control set instru ction)

The Power Supply circuits generate the voltage levels necessary to drive liquid crystal driver circuits with low power
consumption and the fewest components. There are voltage converter circuits, voltage regulator circuits, and voltage
follower circuits. They are controlled by power control set instruction .Table 4 shows the Power control set command 3-bit
data control function and Table 4-1 shows the referenced combinations in using Power Supply circuits.

Table 4
. . Status
bit function
“1" HO"
D2 Voltage booster circuit control bit (VB circuit) ON OFF
D1 Voltage regulator circuit control bit (VR circuit) ON OFF
DO Voltage follower circuit control bit (VF circuit) ON OFF
Power
User setup Control set cirglﬁts cir?:/lits cir(\:/uFits VOUT VO V1to V4
(VB VR VF)
Only the internal power Without Without Without
supply circuits are used 111 ON ON ON capacitor capacitor capacitor
Only the voltage
regulator circuits anq 011 OFF ON ON E)_(ternal Wltho_ut Wltho_ut
voltage follower circuits input capacitor capacitor
are used
Only the voltage follower External External Without
circuits are used 001 OFF OFF ON input input capacitor
Only the_ext_ernal power 000 OFF OFF OFF E)_(ternal E)_(ternal E)_(ternal
supply circuits are used input input input

Table 4-1 Recommended Power Supply Combinations
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B Voltage Converter Circuits
These circuits boost up the electric potential between VDD2 and VSS to 2~7 times toward positive side and boosted
voltage is outputted from VOUT pin. It is possible to select the lower boosting level in any boosting circuit by “Set DC-DC
Step-up” instruction. When the higher level is selected by instruction, VOUT voltage is not valid.

7X step-up: Connect capacitor C1 between CAP1N and

6X step-up:

5X step-up:

CAP1P, between CAP2N and CAP2P, between
CAP1N and CAP3P, between CAP2N and
CAPA4P,between CAP1N and CAP5P, between
CAP2N and CAP6P and between VSS and VOUT,
to produce a voltage level in the positive direction
at the VOUT terminal that is 7 times the voltage
level between VSS and VDD2.

Connect capacitor C1 between CAP1N and
CAP1P, between CAP2N and CAP2P, between
CAP1N and CAP3P, between CAP2N and
CAP4P between CAP1N and CAP5P, and
between VSS and VOUT, and short CAP6P to
VOUT, to produce a voltage level in the

positive direction at the VOUT terminal that is 6
times the voltage level between VSS and VDD2.

Connect capacitor C1 between CAP1N and
CAP1P, between CAP2N and CAP2P, between
CAPIN and CAP3P, between CAP2N and
CAP4P,and between VSS and VOUT, and short
between CAP5P and CAP6P to VOUT, to
produce a voltage level in the positive direction
at the VOUT terminal that is 5 times the voltage
level between VSS and VDD?2.

I

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

4X step-up: Connect capacitor C1 between CAP1N and

3X step-up:

2X step-up:

CAP1P, between CAP2N and CAP2P,

between CAP1N and CAP3P, and between VSS and
VOUT, and short between CAP4P,CAP5P,CAP6P to
VOUT, to produce a voltage level in the positive direction at
the VOUT terminal that is 4 times the voltage level between
VSS and VDD2.

Connect capacitor C1 between CAP1N and CAP1P,
between CAP2N and CAP2P and between VSS and
VOUT, and short between CAP3P.,CAP4P,CAP5P and
CAP6P to VOUT, to produce a voltages level in the
positive direction at the VOUT terminal that is 3 times the
voltage difference between VSS and VDD2.

Connect capacitor C1 between CAP1N and CAP1P, and
between VSS and VOUT, leave CAP2N open, and short
between CAP2P,AP3P,CAP4P,CAP5P and CAP6P to
VOUT, to produce a voltage in the positive direction at the
VOUT terminal that Is twice the voltage between VSS and
VDD2.

2% set-up voltage circuit

YOUT=2xvDD2=6V —

UDD2=3U1
VS5=0v —

2% set-up relationships

The VDD?2 voltage range must be set so that the Vout terminal voltage does not exceed the absolute maximum rated value.

3x set-up voltage circuit

voD2=3v
VS5=0V

- UOUT=3HUDD2=9U—‘

E

3x set-up relationships

youTt } vouT } youTt
1 c1
CGP CEP CGP
V5SS VsS
C2H C2H C2H
cap cap cap
C2H C2H C2H
C'1l_ C1J'_
c2p T_ C2P L C2P
c1P c1p c1P
C'IJ'_ C1J'_ C1J'_
Tlem T C1H I— C1H
[y}
c3P 3P T c3P
C1H C1H C1H
C5P C5P C5P

4x set-up voltage cir

cuit
rUOUT=4¢:\IDD2=12U—Jr VOUT=5xVDD2=15V —

voD2=3vw I
VS5=0v —

4x set-up relationships

Ii vouTt I vouTt —— vour
¢ c1 c1 c1
CEP CEP cop
VSS VSS vss L
C2H C2H (S o
cap cap cap
C1J'_ I::1'r C‘1r
:IL— C2H {—- C2H {—- C2H
IC 1, c1 C1
Tcoe Teor [ pYS
c1p c1p c1p
I L[] [
T, (] c1
C1I—-::m I—cm £—c1u
1 [y
Tlesr Tlicse [ P
C1H e em
(] (]
csp Licse Tese

5% set-up voltage circuit

voD2=3v I
¥55=0v -

5x set-up relationships

Figure 20.Booster Circuit setting

44

6% set-up voltage circuit

[~ VOUT=6xVDD2-18V —

VDD2=3v
VES=0V

rUOUT=?x‘U’I]I]2=1B.8U b

bx set-up relationships

Tx set-up voltage circuit

voD2=2.4v
YS5=0v

Tx set-up relationships
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. . 81 X 320,Dot Matrix T LCD Controll
By Select DC-DC Set-up (2X,3X, 4X, 5X, 6X, 7X) instruction, we could eas]ﬂy set theOIJUIﬁ-rllﬁ( cg%acnor ty%rérgo%ster

performance with suitable current consumption.

Booster Circuit is setting 7X
VDD

i)

IRS

)

NOoUT

CAFSP

CAFIN

CAFSF

CAPIN

CAPIP

RW1095

capsR

CAPN

CAPP

CAFIN

ol e M

CAFIF

If external booster circuit are setting 7X.the Select DC-DC Set-up instruction it can setting to 2X~7X(Maximum) ,please
reference below:

Select DC-DC Set-up instruction:

DC2 DC1 DCO Selected DC-DC Set-up

* 2 times boosting circuit
3 times boosting circuit
4 times boosting circuit
5 times boosting circuit
6 times boosting circuit
7 times boosting circuit

OlR|(kR|k[r|lo
olr|r|o|o|r

*(P|O|FP|O
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B Voltage Regulator Circuits

The function of the internal Voltage Regulator circuits is to determine liquid crystal operating voltage, VO, by adjusting
resistors, Ra and Rb, within the range of [VO| < [VOUT]|. Because VOUT is the operating voltage of operational-amplifier
circuits shown in Figure 21.,it is necessary to be applied internally or externally.

For the Eq. 1, we determine VO by Ra, Rb and VEV. The Ra and Rb are connected internally or externally by IRS pin. And
VEV called the voltage of electronic volume is determined by Eq. 2, where the parameter a is the value selected by
instruction, "Set Reference Voltage Register”, within the range 0 to 63. VREF voltage at Ta= 25°C is shown in Table 5.

(A) When the VO Voltage Regulator internal resistor s are used (IRS =H)

Through the use of the VO voltage regulator internal resistors and the electronic volume function the liquid crystal power
supply voltage VO can be controlled by commands alone (without adding any external resistors), making it possible to
adjust the liquid crystal display brightness. The VO voltage can be calculated using equation A-1 over the range where| VO
| <|VOUT |.

i Rb
VO = (1 +—=—) X VEV [V] - (Eq. 1)

VEV = (1 -%)xVREFM ------ (Eq. 2)

Table 5. VREF Voltage at Ta = 25°C

Temp. coefficient VREF[V]
-0.125% / °C 2:1
VOUT
L
Rb
VEV = —
4 VRAB
Ra
VSS

Figure 21. Internal Voltage Regulator Circuit
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VREG is the IC-internal fixed voltage supply, and its voltage at Ta = 25<C is as shown in Table 5

Table 5

Part no.

Equipment Type

Thermal Gradient

VREG

RW1095

Internal Power Supply

—0.05 %/T

2.1V

a is setto 1 level of 64 possible levels by the electronic volume function depending on the data set in the 6-bit electronic

volume registers. Table 6 shows the value for a depending on the electronic volume register settings.

Rb/Ra is the VO voltage regulator internal resistor ratio, and can be set to 8 different levels through the VO voltage
regulator internal resistor ratio set command. The (1 + Rb/Ra) ratio assumes the values shown in Table 7 depending on

the 3-bit data settings in the VO voltage regulator internal resistor ratio register.

Table 6
D5 D4 D3 D2 D1 DO | a
0 0 0 0 0 0 |63
o 0 0 0 0 1 |62
o 0 0 o0 1 0 |61
1 1 1 1 0 1] 2
1 1 1 1 1 o0 |1
1 1 1 1 1 1] o

V0 voltage regulator internal resistance ratio register value and (1 + Rb/Ra) ratio (Reference value)

Table 7
Register RW1095
D2 D1 DO (1) —-0.05 %/C
0O 0 O 2.6
0 0 1 3.4
0O 1 0 4.2
0 1 1 5.0
1 0 O 5.8
1 0 1 6.6
1 1 O 7.4
1 1 1 8.3
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When IRS pin is "H", resistor Ra is connected internally between VRAB pin and VSS, and Rb is connected between VO
and VRAB. We determine VO by two instructions, " Select Regulator resistor " and "Select electronic volume register".

Table 8. Internal Rb / Ra Ratio depending on 3-bit  Data (D2 D1 DO)

3-bit data settings (D2 D1 DO)
000 001 010 011 100 101 110 111

1+ (Rb/Ra) 2.6 3.4 4.2 5.0 5.8 6.6 7.4 8.3

Figure 22. shows V0 voltage measured by adjusting internal regulator register ratio (Rb / Ra) and 6-bit electronic volume
registers for each temperature coefficient at Ta = 25 °C.

18.000

o M
14.000 WW
12.000 M e Ratio=2.6
W W —=—Ratio=3.4

10.000 Ratio=4.2
—*—Ratio=5.8

8000 M - —e— Ratio=6.6
M —+— Ratio=7.4

- MM —A—Ratio=8.3

000 [ e

2.000

V0 Voltage

0.000
G 9D DDAV NPV P RNDDADDEDD DD DO OO
EC Value

Figure 22. Electronic volume register (0 to 63)
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(B) When an External Resistance is used (IRS =L)
When IRS pinis "L", it is necessary to connect external regulator resistor Ra between VRAB and VSS, and Rb between
V0 and VRAB.

Example: For the following requirements

1. LCD driver voltage, VO = 10V.

2. Electronic volume level (EC Value) D5~D0 =(1, 0, 0, 0, 0, 0)
3. Maximum current flowing Ra, Rb = 1.5 uA

From Eq. 1
10=(1+ 2 )X VEV [V]--memmmev (Eq. 3)
Ra
From Eq. 1
(63-32)
VEV=(1- — =2 )x 2.1=1.70 [V]------(Eq. 4

From requirement 3

10

—— =1.6 [uA]------- Eq.5
Ra+Rb [uAl )

From equations Eq.3,4 and 5
Ra=1.06 [M ohms]
Rb=5.16 [M ohms]

Table 9 Shows the Range of VO depending on the above Requirements.

Table 9. The Range of VO

Electronic volume level (EC Value)

V0 voltage 33v. | L | 17.1v

49 Rev0.3_12 Jan 2016



RockWorks

RW1095

B Voltage Follower Circuits

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

VLCD voltage (V0) is resistively divided into four voltage levels (V1, V2, V3 and V4), and those output impedance are

converted by the Voltage Follower for increasing drive capability. Table 9 shows the relationship between V1 to V4 level
and each duty ratio.

Table 9. The Relationship between V1 to V4 Level an

d Each Duty Ratio

LCD bias V1 V2 V3 V4 Remarks
1/N (N-1)/N x VO | (N-2)/N x VO 2/N x VO 1/N x VO N=5to 14
1/N (N-1)/N x VO | (N-1)/N x VO | (N-1)/N x VO | (N-1)/N x VO N=2
1/N (N-1)/N x VO | (N-1)/N x VO | (N-2)/N x VO | (N-2)/N x VO N=3
1/N (N-1)/N x VO | (N-2)/N x VO | (N-2)/N x VO | (N-3)/N x VO N=4

» Follower voltage reference circuit
Internal Booster:

1) When the VO voltage regulator internal resistor

is used.

(Example when VDD2= VDD, with 4x set-up)

=

IRS

+‘L-'DD

5
j—
=
Pmpm
C1.|__
—
E

vDD2
VS5
YouTt

CAP3P

CAP1P

CAPZN
CAP2P
Vo

vES

C2” Vo

c2

{ | 1

c2,, vz

C2” w3

€2 va

VSS

RW1095

CAP4P
CAPSP
CAPEP

C1=2.2uF/25V~4.7uF/25V
C2=2.2uF/25V ~4.7uF/25V

(2) When the VO voltage regulator internal resistor

is not used.

(Example when VDD2= VDD, with 4x set-up)

VS5

IRS

+‘L-'DD

VDD2
V5SS
vOouT

—
|
——CAP3P
Pmpm

Cc1
T—caP1P
i
T_|

CAPZN
p3 T CAP2P

CAP4P
CAP5P
CAP6P

Vo
Rb

VR

Ra vSsS

— v

w1
vz

vi

V4

vss

RW1095

C1=2.2uF/25V ~4.7uF/25V
C2=2.2uF/25V ~4.7uF/25V
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External Booster:

(1) When the VO voltage regulator internal resistor (2) When the VO voltage regulator internal resistor
is used.

is not used.
vDD T ves
IRS |;[s
¥ VDD HRRE o0 vDD2
External YouT
ower cAPAP External YouT
o CAP3P CAPSP power —l_ CAPAP
S bEi supply CcAP3P CcAP5P
CAPIN CAPTN CAPGP
CAP1P SR
CAPZHM CAPZN
CAPZP ki
" RW1095 vo
Ll BB we RW1095
wss Ra GeE
. = R— cz
c2 —— v
1| v <2, w1
c2 w2 c2 : : T
€2 w3 cz g
c2,, i > | | g
vss i
External VOUT Voltage= 18V (Maximum) External VOUT Voltage= 18V (Maximum)
C2=2.2uF/25V ~4.7TuF/25V C2=2.2uF/25V ~4.7uF/25V
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B Inductor type regulator circuit setup:
RW 1095 has built-in a inductor type switching regulator as well, which can be selected by software, the turn on inductor
type regulator circuit sequence please reference page 74.

VDD
IRS
i VDD2
VDD vouT
CAP4P
CAP3P CAP5P
CAP1N CAPGP
CAP1P
CAPZN
CAP2P
v
RW1095 u
VR VDD
VSS + |C.’\P INDUCTOR TRON
L2 T & ni
AV E A IX $ r\l_l
€, lw
TIONT SCTOTTY
2 p—V3 ol |E MOSHE H + | e
€y v HER TR
VsS vV
Inductor Type Switching Regulator Circuit
L1
VEH N vout
+ | CAP INDUCTOR IRON
c2
! D1
LX
. 4
DIODE SCHOTTKY
Q1 |l mosFeTN + | CAP
ERD —— 1
P
Q1:2N7002K
D1:1N5819
C1:1uF/25V~4.7uF/25V ;.; ;;

C2:1uF/16V~10uF/16V
L1:2.2uH~10uH (IDC=80mMA~100mA)
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B RESET CIRCUIT

Setting RSTP to “L” or Reset instruction can initia lize internal function.
When RSTP becomes “L” , following procedure is occurred.

1.Set Page Address: 0

2.Set Column Address: 0

3.Set read-modify-write: OFF

4.Display ON / OFF: OFF

5.Set initial display register: 0 (first)

6.Set initial COMO register: 0 (COMO)

7.Reverse display ON / OFF: OFF (normal)

8.Set N-line inversion register: 0 (disable)

9.Entire Display ON/OFF: OFF

10.Power control set: 0,0,0

11. ADC select: 0

12. SHL select: 0

13.0scillator on start: OFF

14.Set Power Save Mode: Release

15.Set Data Length for 3-SPI: 0

16.Set Gray scale mode: 0 (Mono mode)

17.Set White mode and light gray mode pulse width (WA3, WA2, WAL, WAQ) = (0, 0, 0, 0)
18. Set White mode and light gray mode pulse width (LA3, LA2, LA1, LA0) =(0, 0, 1, 1)
19. Set dark gray mode and black mode pulse width (DA3, DA2, DAL, DA0O) = (1, 0, 0, 0)
20. Set dark gray mode and black mode pulse width r (BA3, BA2, BAl, BAO) = (1, 1, 0, 0)
22.Column address counter [8:0] = 0, Page address counter [4:0] =0

23.After power-on, RAM data are undefined

While RSTPis “L” or reset instruction is executed, no instruction except read status can be accepted, any instruction

can be accepted. RSTP must be connected to the reset pin of the MPU, and initialize the MPU and this LSI at the same
time. The initialization by RSTP is essential before used.

53 Rev0.3_12 Jan 2016



RockWorks

RW1095

B INSTRUCTION TABLE
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81 X 320 Dot Matrix Type LCD Controller

| a0 | € | rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | Description

Instruction

EXT=0or 1

Mode Set |O|1| 0 | 1 | 1 | 0 | 1 | 0 | 0 | 0 |EXT|EXTregisterset
EXT=0

(1)Read display

Read data Read data into DDRAM
data
(2)Write display . . .
Write data Write data into DDRAM
data
/
(3)Read status BUSY | ADC o RESET 0 0 0 0 Read the internal status
OFF
(4)Set Page 1 0 1 1 0 0 0 0 cet "
et page address
Address o | o| o |pPa|pP3]|P2]|PL]| PO
(5)Set Page
Set page address for
Address 1 0 1 1 P3 P2 P1 PO
KS 0719 mode
for KS0719 mode
(6)Set Column 1 0 0 0 0
Set column address MSB
Address MSB Y8 Y7 Y6 Y5 Y4
(6-1)Set Column
0 0 0 0 Y3 Y2 Y1 YO | Set column address LSB
Address LSB
(7)Set Column
Set column address MSB
Address MSB for 0 0 0 1 Y7 Y6 Y5 Y4
for KS0719 mode
KS0719 mode
(7-1)Set Column
Set column address LSB
Address LSB for 0 0 0 0 Y3 Y2 Y1 YO
for KS0719 mode
KS0719 mode
(8)Set read Set read-modify-write
) ] 1 1 1 0 0 0 0 0
-modify-write (default=0)
(9)Reset read- . )
] ) 1 1 1 0 1 1 1 0 Release read —modify-write
modify-write
10)Displa: D=0:Display OFF(default
(10)Display 1 0 1 0 1 1 1 b ! play ( )
ON/OFF D=1:Display ON
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Instruction A0 | E{RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | Description
EXT=0or1
Mode Set | 0|1 | 0 | 1 | 1 | 0 | 1 | 0 | 0 | 0 | EXT | EXT register set
EXT=0
(11)Set initial 0 1 0 0 0 0 X X | 2-bytesinstruction to specify
display register 0|10 the initial display line to
S7 S6 S5 S4 S3 S2 S1 SO | realize vertical scrolling
(12)Set initial 0 1 0 0 0 1 X X 2-bytes instruction to specify
COMO register oOf1] o0 the initial COMO to realize
C7 C6 C5 C4 C3 c2 C1 CO | window scrolling
(13)Set partial 0 1 0 0 1 0 X X 2-bytes instruction to set
display 0j]1|0 partial display duty ratio
duty ratio D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | (valid for 8~104,128,160)
14)Set N-line 2-bytes instruction to set
(14)Set N-line o | 1l ol o] 1] 1] x| x Yies Instruct
inversion register ool s N-line inversion
(N-line number should be
X X X N4 N3 N2 N1 NO
smaller than partial duty ratio)
(15)Release N-line Release N-line inversion
. _ . 0O(1] 0 1 1 1 0 0 1 0 0
inversion register mode
REV=0:normal
(16)Reverse .
_ 0O(1] 0 1 0 1 0 0 1 1 REV | display(default)
display ON/OFF )
REV=1:revese display
] ) ALLON=0:normal
(17)Entire display ALL )
0O(1]|O0 1 0 1 0 0 1 0 display(default)
ON/OFF ON ) )
ALLON=1:entire display ON
(18)Power control Control power circuit
0O(1] 0 0 0 1 0 1 VB | VR | VF _
set operation
(19)Select DC-DC Select the step-up of internal
0O(1] 0 0 1 1 0 0 DC2 | DC1 | DCO
Set-up voltage converter
(20)Select Select internal resistor
_ 0O(1] 0 0 0 1 0 0 R2 R1 RO _
Regulator resistor ratio(Rb/Ra) mode
(21)Select electronic ol e 1 0 0 0 0 0 0 1 Set the VO output voltage
volume register X EV5 | EV4 | EV3 | EV2 | EV1 | EVO | electronic volume register
(22)Select LCD Select bias
_ 0(1] 0 0 1 0 1 B3 B2 B1 BO _
bias 1/2~1/14 bias
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Instruction A0 Rw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | Description
EXT=0or1
Mode Set | 0 | | 0 | 1 | 1 | 0 | 1 | 0 | 0 | 0 | EXT | EXT register set
EXT=0
COM bi-direction selection
(23)SHL select 0 0 1 1 0 0 SHL X X X SHL=0:normal (default)
SHL=1:reverse
SEG bi-direction selection
(24)ADC select 0 0 1 0 1 0 0 0 0 ADC | ADC=0:normal (default)
ADC=1:reverse
(25)0scillator on start 0 0 1 0 1 0 1 0 1 1 Start the built-in oscillator
(26)Set Power Save P=0:standby mode
0 0 1 0 1 0 1 0 0 P
mode P=1:sleep mode
(27)Release Power
0 0 1 1 1 0 0 0 0 1 Release power save mode
Save mode
(28)Set Data Length for g g 0 1 1 1 0 0 0 0 Set data length for 3-SPI
3-SPI SPA7 SPA6 | SPA5 | SPA4 | SPA3 | SPA2 | SPAl1 | SPAO | (only valid for 3-SPI mode)
1 1 1 1 0 0 1 1 FRR*2=0: normal (default)
FRR*2=1: double Frame frequency
(29)Frame Frequency
0 0 FRR DFR3~DFRO:Frame frequency
adjustment 0 0 0 DFR3 | DFR2 | DFR1 | DFRO
*2 adjustment.(FRR*2 only support
duty under 1/81)
(30)Inductor type 1 1 1 1 0 1 0 0 LVON:LV follower on/off
regulator circuit 0 0 SWON:=0:switching regulator off
1 1 LVON 0 0 0 0 SWON
ON/OFF SWON=1:switching regulator on
(31)Reset 0 0 1 1 1 0 0 0 1 0 Initial the internal function
(32)Nop 0 0 1 1 1 0 0 0 1 1 No operation
EXT=1
(33)Set Gray scale
0 0 1 0 0 1 1 0 1 GRAY | Set mono mode and 4-gray mode
mode
(34) Set White mode 1 0 0 1 1 0 0 0
Set white mode and light gray mode
and light gray mode 0 0
WA3 WA2 WA1 WAO LA3 LA2 LA1 LAO
pulse width
(35) Set dark gray 1 0 0 1 1 0 0 1
mode and black mode 0 0 Set dark gray and black mode
DA3 DA2 DAl DAO BA3 BA2 BA1 BAO
pulse width
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B INSTRUCTION DESCRIPTION

(1) Read display data (EXT="0")

This command reads 8-bit data from the specified display data RAM address. Since the column address is automatically
incremented by “1” after the read, the CPU can continuously read multiple-word data. One dummy read is required

immediately after the column address has been set. See the function explanation in “Display Data RAM” for the

explanation of accessing the internal registers. When the serial interface is used, reading of the display data becomes

unavailable.
RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1 1 Read Data

(2) Write display data (EXT="0")

This command writes 8-bit data to the specified display data RAM address. Since the column address is automatically

incremented by “1” after the write, the MPU can write the display data.

RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1 0 Write Data

(3) Read status (EXT="0")

A0

(XRD)

RW
(XWR)

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

ON/
OFF

1 BUSY ADC RESET 0 0 0 0

BUSY

BUSY=L1:it indicates that either processing is occurring internally or a reset condition is in
process

BUSY=0:A new command can be accepted. If the cycle time can be satisfied , there us no need
to check for BUSY condition.

ADC

This shows the relationship between the column address and the segment driver .
0:Normal (column address n - SEG n)
1:Reverse (column address 252-n « SEG n)

ON/OFF

ON/OFF: indicates the display ON/OFF state.
0:Display ON
1:Display OFF

RESET

This indicates that the chip is in the process of initialization either because of a RSTP signal or
because of a reset command.

0:Operating state

1:Reset in progress
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(4) Set Page Address (EXT="0")

Sets the Page Address of display data RAM from the microprocessor into the page address register. Any RAM data bit
can be accessed when its Page Address and column address are specified. Along with the column address, the Page
Address defines the address of the display RAM to write or read display data. Changing the Page Address doesn't affect

the display status. ICON page is to set the page address to “31".

Set Page Command for all mode except KS0719 Mode (d

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

ouble command)

E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1 0 0 0 0
0 1 0
0 0 P4 P3 P2 P1 PO
P4 P3 P2 P1 PO Page address
0 0 0 0 0 0
0 0 0 0 1 1
1 0 0 1 0 18
1 0 0 1 1 19
1 1 1 1 1 31(lcon Page)
(5) Set Page Address for KS0719 mode (EXT="0")
Set Page Command for KS0719 Mode only (single comma  nd)
E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 1 0 1 1 P3 P2 P1 PO
P3 P2 P1 PO Page address
0 0 0 0 0
0 0 0 1 1
1 0 1 0 11
1 1 0 0 12
1 1 0 1 13(Icon Page)
1 1 1 0 Not accessible page .
1 1 1 1 Don’t use these pages
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(6) Set Column Address MSB (EXT="0")

Sets the Column Address of display RAM from the microprocessor into the column address register. Along with the
Column Address, the Column Address defines the address of the display RAM to write or read display data.

When the microprocessor reads or writes display data to or from display RAM, Column Addresses are automatically
increased.

Set Column Address MSB for all modes except KSO0719  mode (double command)

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1 0 0 0 0
0 1 0
Y8 Y7 Y6 Y5 Y4
(6-1) Set Column Address LSB (EXT="0")
Set Column Address LSB for all modes expect KS0719 mode
E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 0 0 0 0 Y3 Y2 Y1l YO
Column address
Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO [Y8:Y0]
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1
0 1 1 1 1 1 1 1 0 254
0 1 1 1 1 1 1 1 1 255
1 0 0 1 1 1 1 1 0 318
1 0 0 1 1 1 1 1 1 319
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(7)Set Column Address MSB for KS0719 mode(EXT="0" )
Set Column Address MSB for KS0719 mode only

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 0 0 0 1 Y7 Y6 Y5 Y4

(7-1)Set Column Address LSB for KS0719 mode(EXT="0 ")
Set Column Address LSB for KS0719 mode only

E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 0 0 0 0 Y3 Y2 Y1 YO

Set Column Address for KS0719 mode:

Column address
Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO [Y7:Y0]
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1
1 0 0 1 1 1 1 0 158
1 0 0 1 1 1 1 1 159
Not accessible
column
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(8) Set read-modify-write (EXT="0")

This instruction stops the automatic increment of the column address by the read display data instruction, but the column
address is still increased by the write display data instruction. And it reduces the load of microprocessor when the data of
a specific area is repeatedly changed during cursor blinking or others. This mode is canceled by the reset
Read-modify-rite instruction.

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 1 1 0 0 0 0 0

(9) Reset read-modify-write (EXT="0")
This instruction cancels the Modify-Read mode, and makes the column address return to its initial value just before the set
Read-modify-Write instruction is started.

E RW

AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)

0 1 0 1 1 1 0 1 1 1 0

‘ Set Page Address |

v

‘ Set Colurnn Address (IN) |

o |

‘ Set Modify-Read |
‘ Dummy Read |

T

‘ Data Read |
ata
+ Process

‘ Drata Write |

4, YES

‘ Read Modify-read |

v

‘ Return Column Addrass (IN) |

Command Sequence for Read-Modify-Write

61 Rev0.3_12 Jan 2016



RockWorks RW1095

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

(10) Display ON/OFF (EXT="0")
This command turns the display ON or OFF.

A0 = RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 1 0 1 0 1 1 1 D
D=0:display off
D=1:display on

(11) Setinitial display register (EXT="0")
Sets the line address of display RAM to determine the initial display line using 2-byte instruction. The RAM display data is
displayed at the top of row (COMO) of LCD panel.

(double-command)

A0 E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 0 0 0 X X
0 1 0
S7 S6 S5 S4 S3 S2 S1 S0
S7 S6 S5 S4 S3 S2 S1 S0 Line address
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 1 1 3
1 0 0 1 1 1 0 0 156
1 0 0 1 1 1 0 1 157
1 0 0 1 1 1 1 0 158
1 0 0 1 1 1 1 1 159

Setting Initial Display Line Start

v

18t Instruction for M ode setting

v

2nd Tpstruction for Initial Display Line setting

v

Setting Initial Display Line End

Sequence For Setting Initial Display Line
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(12) Setinitial COMO register (EXT="0")
Sets the initial row (COM) of the LCD panel using the 2-byte instruction. By using this instruction, it is possible to realize
the window moving without the change of display data.

(double-command)

AO E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 0 0 1 X X
0 1 0
c7 C6 Cc5 c4 c3 c2 c1 Co
c7 C6 C5 c4 c3 c2 c1 Co Initial COMO
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 1 1 3
1 0 0 1 1 1 0 0 156
1 0 0 1 1 1 0 1 157
1 0 0 1 1 1 1 0 158
1 0 0 1 1 1 1 1 159

Setting Initial COMO Start

v

1% Instruction for Mode setting

v

2™ Tnstruction for Initial COMO setting

v

Setting Initial COMO End

Sequence For Setting Initial COMO
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(13) Set partial display duty ratio (EXT="0")
Sets the duty ratio within range of 16 to 128 (ICON disabled) or 17 to 129 (ICON enabled) to realize partial display by using
the 2-byte instruction.

(double-command)

E RW

AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 0 1 0 X X
0 1 0
D7 D6 D5 D4 D3 D2 D1 DO

*set partial duty 9~105,129,161 only

Selected partial
duty ratio
mode
(ICON enabled)

D7 D6 D5 D4 D3 D2 D1 DO

No operation

0 0 0 0 1 0 0 0 1/9
0 0 0 0 1 0 0 1 1/10
0 1 0 0 1 0 0 0 1/73
1 0 0 0 0 0 0 0 1/129

No Operation

1 0 1 0 0 0 0 0 1/161

No Operation

Setting Partial Display Start

v

18t Instruction for Mode setting

v

2nd Tnstruction for Partial Display Duty setting

v

Setting Partial Display End

Sequence For Setting Partial Display
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(14) Set N-line inversion register (EXT="0")

Sets the inverted line number within range of 2 to 32 to improve the display quality by controlling the phase of the internal
LCD AC signal (M) by using the 2-byte instruction.

N : N for N-line inversion (N is selectable by customers).

(double-command)

E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 0 1 1 X X
0 1 0
X X N4 N3 N2 N1 NO

N4 N3 N2 N1 NO Selected N-line inversion

0 0 0 0 0 O-line inversion (frame inversion)

0 0 0 0 1 2-line inversion

0 0 0 1 0 3-line inversion

0 0 0 1 1 4-line inversion

1 1 1 0 1 30-line inversion

1 1 1 1 0 31-line inversion

1 1 1 1 1 32-line inversion

Setting N-line Inversion Start

v

1% Instiuction for Mode setting

v

2™ Instruction for N-line Inversion setting

v

Sefting N-line Inversion End

Sequence For N-line Inversion
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(15) Release N-line inversion register (EXT="0")
Returns to the frame inversion condition from the n-line inversion condition.
A0 E(XRD) [ RW(XWR) DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1 0 1 1 1 0 0 1 0 0
(16) Reverse display ON/OFF (EXT="0")
Reverses the display status on LCD panel without rewriting the contents of the display data RAM.
A0 E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 1 0 1 0 0 1 1 REV
(17) Entire display ON/OFF (EXT="0")

Forces the whole LCD points to be turned on regardless of the contents of the display data RAM. At this time, the contents

of the display data RAM are held. This instruction has priority over the Reverse Display ON / OFF instruction.

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) | (XWR)
0 1 0 1 0 1 0 0 1 0 |ALLON

ALLON=0:Normal display (default)
ALLON=1:Entire display ON

(18) Power control set (EXT="0")
Selects one of eight power circuit functions by using 3-bit register. An external power supply and part of internal power
supply functions can be used simultaneously.

E RW
A0 (XRD) (XWR) DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1 0 0 0 1 0 1 VB VR VF
VB VR VE Status of internal power supply
circuits
0 Internal voltage booster circuit is OFF
1 Internal voltage booster circuit is ON
0 Internal voltage regulator circuit is OFF
1 Internal voltage regulator circuit is ON
0 Internal voltage follower circuit is OFF
1 Internal voltage follower circuit is ON
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(19) Select DC-DC Set-up (EXT="0")

Selects one of 7 DC-DC step-up to reduce the power consumption by this instruction. It is very useful to realize the partial
display function.

A0 = RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 0 1 1 0 0 DC2 DC1 DCO
DC2 DC1 DCO Selected DC-DC Set-up
0 1 * 2 times boosting circuit
1 0 0 3 times boosting circuit
1 0 1 4 times boosting circuit
1 1 0 5 times boosting circuit
1 1 1 6 times boosting circuit
0 0 * 7 times boosting circuit
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(20) Select Regulator resistor (EXT="0")

Selects resistance ratio of the internal resistor used in the internal voltage regulator. See voltage regulator section in
power supply circuit.

AO E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 0 0 1 0 0 R2 R1 RO
R2 R1 RO 1+(Rb/Ra)
0 0 0 2.6
0 0 1 3.4
0 1 0 4.2
0 1 1 5.0
1 0 0 5.8
1 0 1 6.6
1 1 0 7.4
1 1 1 8.3
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Select electronic volume register (EXT="0")

Consist of 2-byte Instructions
The 1st instruction set Reference Voltage mode, the 2nd one updates the contents of reference voltage register.

After second instruction, Reference Voltage mode is released.

(double-command)

E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1 0 0 0 0 0 0 1
0 1 0
X X EV5 EV4 EV3 EV2 EV1 EVO
Reference voltage parameter
EV5 EV4 EV3 EV2 EV1 EVO ()
a
0 0 0 0 0 0 63
0 0 0 0 0 1 62
1 1 1 1 1 0 1
1 1 1 1 1 1 0

Setting Reference Voltage Start

v

18t Instruction for Mode setting

v

204 Instruction for Register setting

v

Setting Reference Voltage End

Sequence For Setting the Electronic Volume
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(22) Select LCD bias (EXT="0")

Selects LCD bias ratio of the voltage required for driving the LCD.

A0 E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 0 1 0 1 B3 B2 B1 BO
B3 B2 B1 BO LCD bias
0 0 0 0 1/4
0 0 0 1 1/5
0 0 1 0 1/6
0 0 1 1 1/7
0 1 0 0 1/8
0 1 0 1 1/9
0 1 1 0 1/10
0 1 1 1 1/11
1 0 0 0 1/2
1 0 0 1 1/3
1 0 1 0 1/12
1 0 1 1 1/13
1 1 0 0 1/14
(23) SHL Select (EXT="0")
COM output scanning direction is selected by this instruction which determines the LCD driver output status.
A0 E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 1 1 0 0 SHL X X X
SHL = 0: normal direction (COMO - COM-N)
SHL = 1: reverse direction (COM-N - COMO)

(24) ADC Select (EXT="0")
Changes the relationship between RAM column address and segment driver. The direction of segment driver output pins
could be reversed by software. This makes IC layout flexible in LCD module assembly.

A0 E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 0 1 0 1 0 0 0 0 ADC
ADC = 0: normal direction (SEGO0 - SEG-N)
ADC = 1: reverse direction (SEG-N - SEGO0)
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(25) Oscillator on start (EXT="0")

This instruction enables the built-in oscillator circuit.

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 0 1 0 1 0 1 1

(26) Set Power Save mode (EXT="0")

The RW1095 enters the Power Save status to reduce the power consumption to the static power consumption value and
returns to the normal operation status by the following instructions.

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 0 1 0 1 0 0 P

P = 0: normal mode
P = 1: sleep mode

(27) Release Power Save mode (EXT="0")

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 1 1 0 0 0 0 1

Set Power Save Mode (Sleep Mode)

v

Sleep Mode

Oscillator Circuit: OFF
LCD Power Supply Circuit: OFF
All COM / SEG Output Level: VSS
Consumption Current < 2uA

v

Release Power Save Mode (Sleep Mode)

Power Save Routine
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(28) Set Data Length for 3-SPI (EXT="0")

Consists of 2 bytes instruction.

This command is used in 3-Line SPI mode only . It will be two continuous commands, the first byte control the data
direction(write mode only) and inform the LCD driver the second byte will be number of data bytes will be write. When AO
is not used, the Display Data Length instruction is used to indicate that a specified number of display data bytes are to be
transmitted. The next byte after the display data string is handled as command data.

(double-command)

E RW

A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
0 1 1 1 0 0 0 0
0 ! 0 SPA7 SPAG6 SPAS5 SPA4 SPA3 SPA2 SPA1 SPAO
SPA7 SPA 6 SPA5 SPA 4 SPA 3 SPA 2 SPA 1 SPA O Display Data Length
0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 1 4
0 1 254
255
256
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(29) Frame Frequency adjustment (EXT="0")

(double-command

A0 E RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1 0 0 1 1
0 1 0
FRR*2 DFR3 DFR2 DFR1 | DFRO
FRR*2=0: normal (default)
FRR*2=1: double frame frequency
(Double frame frequency feature supported onlyin 8  1,65,49,33,17,9,5,4 and static
Duties. Double frame frequency feature not supporte  d in 161,129 and 105 duties)
DFR3~DFRO: Frame Frequency adjustment from 0000 (s low) ~1111 (fast)
Frame Frequency adjustment table: (+/- 10%)
Valid for 161,129 and 105 duties Valid for 81,65,49,33,17,9,5,4 and static duties
DFR3 | DFR2 | DFR1 | DFRO | FRR (Hz) DFR3 | DFR2 | DFR1 | DFRO | FRR (Hz) | FRR*2 (Hz)
0 0 0 0 8 0 0 0 0 76 152
(default) (default)
0 0 0 1 54 0 0 0 1 55 111
0 0 1 0 57 0 0 1 0 58 115
0 0 1 1 60 0 0 1 1 60 121
0 1 0 0 61 0 1 0 0 62 124
0 1 0 1 64 0 1 0 1 65 132
0 1 1 0 68 0 1 1 0 69 139
0 1 1 1 73 0 1 1 1 71 143
1 0 0 0 75 1 0 0 0 76 152
1 0 0 1 79 1 0 0 1 79 159
1 0 1 0 82 1 0 1 0 81 164
1 0 1 1 86 1 0 1 1 86 175
1 1 0 0 91 1 1 0 0 89 182
1 1 0 1 94 1 1 0 1 94 192
1 1 1 0 98 1 1 1 0 100 200
1 1 1 1 102 1 1 1 1 102 204
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(30) Inductor type regulator circuit ON/OFF (EXT="0 ")

RW1095 has built-in inductor type regulator circuit for big current drive application, when internal switching
regulator is used, please combine with internal reg ulator command together.

First, turn on the internal regulator(power control set command) VR=1
E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1
0 1 0 0 0 1 0 1 VB VF
(VR)
Second ,set the SWON=1
(double-command)
E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
(XRD) (XWR)
1 0
0 1 0
LVON 0 0 0 0 SWON

LVON=0: LV follower off
LVON=1: LV follower on
SWON=0: switching regulator off
SWON =1: switching regulator on
LVON and VF can not be “1” at the same time.
% V2=1/2 VO if use internal low power regulator
For 1/2 bias application, RW1095 provides a low pow er consumption regulator to reduce current consumpt ion
by setting LVON to “1”, a normal regulator VR hast 0 be set to “0” while using low voltage regulator ¢ ircuit, and

connect V1,v2,V3 and V4 have to be connected exter nally.
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Initial sequence for using inductor type regulator circuit:

Tzer Swstem Setup b Extemal Fins

Start of Initialization '
Power ONNDD-V55) Keeping the /EES Pin="L"

|

Waiting for Stabilizing the Fower

¥
RES Pin="H"

'

Teer Application Setup by Internal Instooe tions
[ADC Select]
[SHL Selert]
[Set COMO meister]

¥

Tzer LCD Power Setup by Intemal Instroctions
[Dsillaticr om start)
[Set Begnlator msistor]
[Select electronic wolume eelster]
[Set LD hias)

|

User inductor type regulator circuit setup
[Power control s=t] st VB, VE, VE=0,0,0

[Poweer contral s=t] ==t VB, VR, VE=0,1,0 (VR on)
gv time= 100mS

i

Leh]

2

[ |

e
e
A

Oxct (SWON=1}

il

i

gv time< 100mS5
Poweer control set] st VB, VE,VE=D,1,1 (VB on/VE on)

gv time= 100mS

E'T:I

End of Initalization
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(31) Reset (EXT="0")

This instruction Resets initial display line, column address, page address, and common output status select to their initial
status, but dose not affect the contents of display data RAM. This instruction cannot initialize the LCD power supply, which
is initialized by the RSTP pin.

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 1 1 0 0 0 1 0

(32) Nop (EXT="0")

No operation

E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 1 1 0 0 0 1 1

Test Instruction (EXT="0")
This instruction is for testing IC. Please do not use it.

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 1 1 1 X X X X
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(33) Set Gray scale mode (EXT="1")

E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)
0 1 0 1 0 0 1 1 0 1 GRAY

GRAY = 0: mono color mode
GRAY = 1: 4-grey scale mode

Consists of 2 bytes instruction. The first byte sets grayscale mode and the second byte updates the contents of gray scale
register without issuing any other instruction.
(34) Set white mode and light gray mode pulse widt  h (EXT="1") (double command)

E RW
A0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)

1 0 0 1 1 0 0 0
WA3 WA2 WAL WAQO LA3 LA2 LAl LAO

0 1 0

(35) Set dark gray mode and black mode pulse width (EXT="1") (double command)

E RW
AO DB7 DB6 DB5 DB4 DB3 DB2 DB1 | DBO
(XRD) | (XWR)

1 0 0 1 1 0 0 1
DA3 DA2 DAl DAO BA3 BA2 BA1 BAO

0 1 0

LA3/WA3/DA3/BA3 | LA2/WA2/DA2/BA2 | LA1/WA1/DA1/BA1 LAO/WAO/DAO/BAO Pulse width(12 PWM)

0 0 0 0 0/12

1/12

2/12

3/12

4/12

5/12

6/12

7/12

8/12

9/12

10/12

11/12

12/12

12/12

12/12

M R EN === = =A=]
Pl |kr|kr|lo|lo|lo|lo|rRr |k |k |lo|lo|o
Rk |lo|lo|lkr|kr|lo|jo|kRr |k |lo|o|r |+ |O
R lo|lr|lo|lkr|lo|r|lOo|kr|O|R Ok |O|F

12/12
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B COMMAND DESCRIPTION

(1):Instruction Setup: Reference
Note: After RW1095 is reset, the voltage level of the LCD driving output pins SEG and COM is VSS

a. When the built-in is being used immediately afte  r turning on the power.

Tzer Svetem Setup b External Ping

¥

Start of Indtialization '

Power ON(VDD-VEE) Keeping the /RES Pin="L"

b

Watting for Stabilizing the Power

b 4
{EE: Pin="H"

'

Tzer & pplication Setup by Internal Instooctons

[ADC Zelect]
[SHL Selert]
[Bet COMO egister]

¥

Teer LCD Power Betup by Intemal Instroctions
[Osillaticr on stat)
[5et Begnlator mesistor]
[Select electronis wolume megister]
[Set LD hias)

|

[Select DC-DiC set-up] D02, D] DC0=] 0000 350
Dielayr tirnes 1 00mS

[Porrer control]set VB, WE VE=1,0.0

[Select DC-DiC set-up] D02, D D=1 1 D)
Dielayr tirnes 100mS

[Forwer comteol]set B WVE VE=1,10

Dielay tirne 1 00m.S

[Fowrer comtrod]zet VB, VE WVF=1,1.1

End of Initialization

Initializing with the Built-in power supply circuit S
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b. When the built-in power is not being used immedi ately after turning on the power:

Teer Zwstem Setap b Extemal Fing

+

| Start of Initialization '

| Power O N(VDD-¥3%) Keeping the /RES Pin="L" |

|

| Waiting for Stabilizing the Fower |

w
FEE: Pin="H"

!

Set power save mode

!

Tzer Application Setup by Internal Instroc tons
[ADC Select]
[SHL ZSelert]
[Set QORI e gister]

¥

Uzer LCD Power Setup by Intemal Instructions
[Csillatior on stact]
[Set Eegulator mesiston]
[Select electronic ywolume eeiste]
[=et LD hias]

!

Eelease power save mode

!

[Fower contrel]set VB, VR, VF= 0,0 .0

End of Initialization

Initializing with the external power supply circuit s
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(2) Data Display

End of hitialization

¥
Display Data BAM Addressing by Instruction
[Set initial display line register]
[Set page address]
[Set column address LSE]
[Set column address MSE]

|

Wite Display Data by Instooction
[Write display data]

k4

Tum Display OM/OFF nstooction
[Display OMAFF]

h
End of Diata Display

(3) Power OFF

Dipticnal Status

Set power save mode

!

Wait=200m S

}

Fower OFFVDD-VES)

¥

End of Power OFF '
Notes: Reference items

The logic circuit of this IC’s power supply VDD - VSS controls the driver of the LCD power supply VSS — V0. So, if the power supply
VDD - VSS is cut off when the LCD power supply VSS — VO has still any residual voltage, the driver (COM/SEG) may output any

uncontrolled voltage. When turning off the power, observe the following basic procedures:
After turning off the internal power supply, make sure that the potential VO ~ V4 has become below the threshold voltage of the LCD

panel, and then turn off this IC’s power supply (VDD - VSS).
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B Precautions on Turning off the Power

<Turning the power (VDD - VSS) off>

1) Power Save (The LCD powers (VO - VSS) are off.) — Reset input — Power (VDD - VSS) OFF

* Observe tL > tH.

* When tL < tH, an irregular display may occur.

Set tL on the MPU according to the software. tH is determined according to the external capacity C2 (smoothing
capacity of VO ~ V4) and the driver’s discharging capacity.

=
Power / Reset ower Off

save
# L

Yoo .
T 1.8V

Since the power {Voo-Vsz) is cut off,
SEG v the output comes not fo be fied.
35 e

/’
Vag \\_

-“"""--._.__‘_'_,_,_.--'""’F

I
¥ ouT

"‘I’ / D

Abbove Vih of the LCD Pansl.
/

Under Vth of the LCD Panel.
Depends on the LCD Module
characteristic (around 0.2~1V).

]

E
!

tH

<Turning the power (VDD - VSS) off : When command control is not possible.>
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2) Reset (The LCD powers (VDD - VSS) are off.) — Power (VDD - VSS) OFF

* Observe tL > tH.
» When tL < tH, an irregular display may occur.

For tL, make the power (VDD - VSS) falling characteristics longer or consider any other method. tH is
determined according to the external capacity C2 (smoothing capacity of V4 to V0) and the driver’s discharging

capacity.
Fower Off
Reset 5
-+ = te
-
Voo 4 1 av
RES
Since the power (Voo-Yas) is cut off,
SEG v the cutpui comes not to he fixed,
=g e
com ‘ ‘ ‘ ‘ (
Was \‘\-\
-“_"iq-_,_‘_‘_‘_._._._.__-""'

g

W . s

o - Abowve Vih of the LCD Pansl.

f,i Under vth of the LCD Panel.

Cepands on the LCD Module
f-\_\ characteristic (around 0_2~1W).
iH

<Reference Data>

V0 voltage falling (discharge) time (tH) after the process of operation — power save — reset.
V0 voltage falling (discharge) time (tH) after the process of operation — reset.

jLEx]

1

W0 Woltage falling time (m3ec)

Won-EV)

LB

24

in
45
Ak

[EX

C2M%0 to %4 Capacity (uF)

Figure 23
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B  ABSOLUTE MAXIMUM RATINGS

In accordance with the Absolute Maximum Rating System; see notes 1 and 2.

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Parameter Symbol Conditions Unit

Power Supply Voltage VDD -0.3~5.0 \%
Power supply voltage (VDD standard) VDD2 -0.3~4.0 \%
Power supply voltage (VDD standard) VO, VOUT -0.3~18.0 \%
Power supply voltage (VDD standard) V1,V2,V3, V4 V0O to -0.3 \%
Operating temperature TOPR —40 to +85 T
Storage temperature Bare chip TSTR -55to +125 T

VOQVLCD)

V1 toW4
V55 RO, ¥ |~ VES
System(MPU)side RW1095 chip side
Notes

1. Stresses above those listed under Limiting Values may cause permanent damage to the device.
2. Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to

Vss unless otherwise noted.

3. Insure that the voltage levels of V1, V2, V3, and V4 are always such that
Vout =2 VO = V1 =V2 =2V3 =V4 = Vss
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B DC CHARACTERISTICS

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

Unless otherwise specified, VSS =0V, VDD = 3.0 V + 10%, Ta = -40 to 85C

- Rating .. |Applicable
ltem Symbol Condition Min, Typ. Mo Units PiN
Operating Voltage (1) VDD 1.8 — 3.6 \% Vss*1l
Operating Voltage (2) VDD2 (Relative to VSS) 2.4 — 3.6 \% VSS
High-level Input Voltage VIHC 0.7xVDD| — VDD \% *2
Low-level Input Voltage VILC VSS — 10.3xVDD| V *2
High-level Output Voltage | VOHC 0.7xVDD| — VDD \% *3
Low-level Output Voltage | VOLC VSS — 10.3xVDD| V *3
Input leakage current ILI VIN = VDD or VSS -1.0 — 1.0 A *4
Output leakage current ILO VIN = VDD or VSS -3.0 — 3.0 A *5
Ta=
Liquid Crystal Driver ON | o | 25T V0=13.0V — 2.0 35 ko | SEGn
Resistance (Relative COMnN *6
ToVSS)| vo=8.0V — 3.2 5.4
Internal | 55 - 5 6 |kHz| 7
Oscillator
Oscillator External Ta=25TC
Frequency Input fCL | 1/65 duty 15 PWM — 5 6 kHz oscC
Frame — lepAME — 77 | 803 | Hz
frequency
o Rating . . .
ltem Symbol Condition Min Typ, Mo Units |Applicable Pin
Input voltage VDD (Relative ToVSS) | 1.8 — 3.6 \%
Input voltage VDD2 (Relative ToVSS) | 2.4 — 3.6 \%
Supply Step-up
5 output voltage VOUT | (Relative To VSS) — — 16 \% VOUT
2 Circuit
a | Supply Regulator
g output voltage VOUT | (Relative To VSS) 6.0 — 18.0 \% VOUT
% Circuit
— | Supply Follower
output voltage VO (Relative To VSS) 3.3 — 17.1 \% VO *9
Circuit
Ta=25TC
Base voltage VREG -0.05%/C 2.07 2.1 2.13 \%
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B Dynamic Consumption Current :

During Display, with the Internal Power Supply OFF Current consumed by total ICs when an external power supply is
used .

i, Rating .
Test pattern Symbol Condition Vi, Typ. e Units Notes
Display Pattern vDD =3.0V,
SNOW IVSS VO-VSS=9.0V — | 300 400 | 1A "8
Power Save | y/gg Ta =25C — | 001 2 LA
mode

Notes to the DC characteristics

1. The maximum possible V| ¢p voltage that may be generated is dependent on voltage, temperature and (display) load.
2. Internal clock.

3. Power Save mode. During power down all static currents are switched off.

4. If external V cpi, the display load current is not transmitted to Ipp.

5. Vout external voltage applied to VLCDIN pin; VLCDIN disconnected from VLCDOUT (no connect)

References for items market with *

*1 While a broad range of operating voltages is guaranteed, performance cannot be guaranteed if there are sudden
fluctuations to the voltage while the MPU is being accessed.

*2 The A0, DO to D5, D6 (SlI), D7 (SCL), XRD (E),XWR (RW), CS1B, C86, OSC, PSB, XDOF, RSTP ,and MODE

terminals.

*3 The DO to D7, and OSC terminals.

*4 The AO (RS),XRD (E), XWR (R/W), CS1B, C86, OSC, PSB, XDOF, RSTP ,and MODE terminals.

*5 Applies when the DO to D5, D6 (Sl), D7 (SCL) terminals are in a high impedance state.

*6 These are the resistance values for when a 0.1 V voltage is applied between the output terminal SEGn or COMn and
the various power supply terminals (V1, V2, V3, and V4). These are specified for the operating voltage range.
RON = 0.1 V /Al (Where Al is the current that flows when 0.1 V is applied while the power supply is ON.)

*7 The relationship between the oscillator frequency and the frame rate frequency.

*8,9 It indicates the current consumed on ICs alone when the internal oscillator circuit and display are turned on.
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B TIMING CHARACTERISTICS

(36) System Bus Read/Write Characteristics 1(For th

Al
R
tAWYE — —rtAHE
C=1B \ K
(C32="1" ™ o
+ tCY CB -
—tEWWLR BV ——
E 7 N 77
VY AN Y
—tBEYWLR  tEWHR——™
L D=5 o A8
00 ta D7
(WWrite)
. tACCE r| — tOHB
00 to OF
(Read)
(VDD =3.3V,Ta=25T)
. o Rating .
Item Signal | Symbol Condition Min. Ma Units
Address hold time tAH6 0 —
Address setup time A0 tAW6 0 —
System cycle time tCYC6 240 —
Enable L pulse width (WRITE) E tEWLW 80 —
Enable H pulse width (WRITE) tEWHW 80 —
Enable L pulse width (READ) £ tEWLR 80 — ns
Enable H pulse width (READ) tEWHR 140
WRITE Data setup time tDS6 40 —
WRITE Address hold time tDH6 0 —
DO to D7
READ access time tACC6 CL =100 pF — 70
READ Output disable time tOH6 CL =100 pF 5 50

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

e 6800 Series MPU)
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(VDD = 2.7V, Ta=25T)

Item Signal | Symbol Condition Min'RatingMaX' Units
Address hold time tAH6 0 —
Address setup time AO tAW6 0 —
System cycle time tCYC6 400 —
Enable L pulse width (WRITE) tEWLW 220 —
Enable H pulse width (WRITE) . tEWHW 180 —
Enable L pulse width (READ) tEWLR 220 — ns
Enable H pulse width (READ) . tEWHR 180 —
WRITE Data setup time tDS6 40 —
WRITE Address hold time tDH6 0 —
READ access time DOto b7 tACC6 CL =100 pF — 140
READ Output disable time tOH6 CL =100 pF 10 100
Table 29
(vDD =1.8V , Ta=25T)
Item Signal | Symbol Condition Min.RatingMaX. Units

Address hold time tAH6 0 —
Address setup time A0 tAW6 0 —
System cycle time tCYC6 640 —
Enable L pulse width (WRITE) tEWLW 360 —
Enable H pulse width (WRITE) . tEWHW 280 —
Enable L pulse width (READ) tEWLR 360 — ns
Enable H pulse width (READ) . tEWHR 280 —
WRITE Data setup time tDS6 80 —
WRITE Address hold time tDH6 0 —
READ access time DOto b7 tACC6 CL =100 pF — 240
READ Output disable time tOH6 CL =100 pF 10 200

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

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

*3 tEWLW and tEWLR are specified as the overlap between CS1B being “L” and E.
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(37) System Bus Read/Write Characteristics 1(For th

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

e 8080 Series MPU)

Al
LA - — tAHE
CS1B
(CS2="1") N V]
. tCwCa r
—tCCLR (T CLWY
NN 77 N
XWR XRD R y AN
tCCHR tCOHYY ——
5 t0sa . tOHS
00 to O7
(W\rite)
+ tACCH - —tOHB
O0to D7
(Fead)
(VDD = 3.3V, Ta =25TC)
. o Rating .
Item Signal | Symbol Condition Min. Ma Units
Address hold time tAH8 0 —
Address setup time A0 tAWS8 0 —
System cycle time tCYC8 240 —
Enable L pulse width (WRITE) WR tCCLW 80 —
Enable H pulse width (WRITE) tCCHW 80 —
Enable L pulse width (READ) RD tCCLR 140 — ns
Enable H pulse width (READ) tCCHR 80
WRITE Data setup time tDS8 40 —
WRITE Address hold time tDH8 0 —
: DO to D7
READ access time tACCS8 CL =100 pF — 70
READ Output disable time tOH8 CL =100 pF 5 50
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VDD =2.7V,Ta=25T)

Item Signal | Symbol Condition Min'RatingMaX' Units
Address hold time tAH8 0 —
Address setup time AO tAWS8 0 —
System cycle time tCYC8 400 —
Enable L pulse width (WRITE) tCCLW 220 —
Enable H pulse width (WRITE) WR tCCHW 180 —
Enable L pulse width (READ) tCCLR 220 — ns
Enable H pulse width (READ) RD tCCHR 180 —
WRITE Data setup time tDS8 40 —
WRITE Address hold time tDH8 0 —
READ access time DOto b7 tACCS8 CL =100 pF — 140
READ Output disable time tOH8 CL =100 pF 10 100

Table 26
(VDD =1.8V,Ta=25TC)

Item Signal | Symbol Condition Min.RatingMaX. Units
Address hold time tAH8 0 —
Address setup time A0 tAWS8 0 —
System cycle time tCYC8 640 —
Enable L pulse width (WRITE) tCCLW 360 —
Enable H pulse width (WRITE) WR tCCHW 280 —
Enable L pulse width (READ) tCCLR 360 — ns
Enable H pulse width (READ) RD tCCHR 280
WRITE Data setup time tDS8 80 —
WRITE Address hold time tDH8 0 —
READ access time DOto b7 tACCS8 CL =100 pF — 240
READ Output disable time tOH8 CL =100 pF 10 200

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

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

*3 tCCLW and tCCLR are specified as the overlap between CS1B being “L” (CS2 = “H") and XWR and XRD being at the
“L” level.
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»  The Serial Interface

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

+ tocsd i T *
C51 T
(CSE i " 1 ll}
o+ it ¥ e TiuE——
Al
o A5 »|
sCL | = i
ol L ]
o} AT e F— T2
S ><{
(vDD = 3.3V, Ta=25T)
. o Rating .
Item Signal | Symbol Condition Min. Ma Units

Serial Clock Period Tscyc 50 —
SCL “H” pulse width SCL |Tshw 25 —
SCL “L” pulse width TSLW 25 —
Address setup time A0 TSAS 20 —
Address hold time Tsah 10 — ns
Data setup time S| Tsds 20 —
Data hold time TSDH 10 —
CS-SCL time cS Tcss 20 —
CS-SCL time Tcsh 40 —
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(VDD =2.7V , Ta =25T)

. . Ratin .
Item Signal | Symbol Condition Min. gMax. Units
Serial Clock Period Tscyc 100 —
SCL “H” pulse width SCL |TSHW 50 —
SCL “L” pulse width TSLW 50 —
Address setup time A0 TSAS 30 —
Address hold time TSAH 20 — ns
Data setup time S| TSDS 30 —
Data hold time TSDH 20 —
CS-SCL time cs TCSS 30 —
CS-SCL time TCSH 60 —
(VDD =1.8V,Ta=25C)
Item Signal | Symbol Condition Min.RatmgMax. Units
Serial Clock Period TSCYC 200 —
SCL “H” pulse width SCL |TSHW 80 —
SCL “L” pulse width TSLW 80 —
Address setup time A0 TSAS 60 —
Address hold time TSAH 30 — ns
Data setup time S| TSDS 60 —
Data hold time TSDH 30 —
CS-SCL time cs TCSS 40 —
CS-SCL time TCSH 100 —

*1 The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
*2 All timing is specified using 20% and 80% of VDD as the standard.
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> The IIC Interface

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

15 1
SDA teur o
N G DAT
oW
SCL / /
=3 | —
toH:sTA &
t tHD.DAT ——
SDA /
fsusTa t=u-=TO
(Ta=25T)
VDD=1.8t0 2.7V | VDD=2.7 to 3.6V
Item Signal | Symbol |Condition ity i Units
Min. Max. Min. Max.
SCL clock frequency fscik DC 400 DC 400 |KHz
SCL clock low period SCL tLow — 1.3 — 1.3 — Us
SCL clock high period thigH 0.6 — 0.6 —
Data set-up time SDA tsu:paT 180 — 80 — ns
Data hold time tHD:DAT 0 0.9 0 0.9 us
SCL,SDA rise time SCL, tr 20+0.1G, | 300 |20+0.1G| 300 ns
SCL,SDA fall time SDA t; 20+0.1G: | 300 [20+0.1G| 300
ﬁ:naepacnwe load represent by each bus C . . 400 . 400 of
Setup time for a repeated START . _
condition SDA tsusta - 0.6 0.6 us
Start condition hold time thp:sTA — 0.6 — 0.6 — us
Setup time for STOP condition tsu:sto — 0.6 — 0.6 — us
Bus free time between a Stop and . .
START condition SCL tur o 1.3 1.3 us
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B RESET TIMING

L

161 X 256 Dot Matrix Type LCD Controller
81 X 320 Dot Matrix Type LCD Controller

RSTP \l

Internal .
chahis Thudng xeset Fesat comiplete
(vDD = 3.3V, Ta=-40t085TC)
. . Rating .
Item Signal | Symbol Condition Min, Typ. Mao Units
Reset time tR — — 1 us
Reset “L” pulse width RESB tRW 1 — — us
(vDD =2.7V, Ta=-40t085C)
. o Rating .
Item Signal | Symbol Condition Min, Typ. Mo Units
Reset time tR — — 15 us
Reset “L” pulse width RESB tRW 15 — — us
(vDD =1.8V, Ta=-40t085TC)
. . Rating .
Item Signal | Symbol Condition Min, Typ. Mao Units
Reset time tR — — 2.0 us
Reset “L” pulse width RESB tRW 2.0 — — us
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RockWorks

B THE MPU INTERFACE (REFERENCE EXAMPLES)
The RW1095 Series can be connected to either 60X86 Series MPUs or to 6800 Series MPUs. Moreover, using the serial

interface it is possible to operate the RW 1095 series chips with fewer signal lines.
The display area can be enlarged by using multiple RW1095 Series chips. When this is done, the chip select signal can be

used to select the individual Ics to access.

(1) 6800 Series MPUs(PSB="H",C86="H")

4 VDD
VEC port2:2 aors) 70 pse |—4
Port 3.0 CS1BP
= Port3.1 CS2P g
E| Port10~17 DOto D7 =
Port 2.0 E o
Port 2.1 RIW
IRST IRST
—— ves 86
IRESET
| :
J, VSS
(2) 8080 Series MPUs(PSB="H",C86="L")
VDD
VDD
Port2.2 AO(RS) PSB
Port 3.0 CS1BP
= Port 3.1 CS2P 2
T| Port10~17 DOto D7 =
Port2.0 XRD @
Port 2.1 XRw
RST IRST
S veg C96
IRESET
| .
VSS
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(3) 4-SPI Interface (PSB="L",C86="H")

4 VDD
vee Port2.1 1 AD{RS) NG PSB
Port2.0 == CS1B
=
=
2 =
= 2
Port 1.0 DE(SCLK) o~
Port 1.1 D7 (SD
IRST IRET
C88
GND 3 VSS
IRESET
' :
Data bus pin setting:
CS2=VvDD = W33
E=VDD
RW=VDD
D2~D5 =VDD
(4) 3-SPI Interface (PSB="L",C86="H")
& VDD
VCC VDD
PSB
Port20 = CSI1B
=
0
L =
= =)
Port 1.0 DE{SCLK) £
Fort 1.1 D7 (Sl
IRST IRST
C86
GND ‘f VSS
IRESET
| 3
Data bus pin setting:
CS2=VDD - VS8
AO=VSS
E=VDD
RW=VDD
D2~D5 =vVDD
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(5) IIC Interface(PSB="L",C86="L")

f vDD
5 E T
VOO Slave address YOD
SAD,SA1
‘ ' —po(sa0y ~ PSB
=101 (SA“ Data bus pin setting:
RZ =R e CS1B=VDD
E s CS2=VDD
= = A0=VSS
Port 1 * D6(SDA) v E\:/\\//:DVDDD
Port2 > D7(SCLK) D2~D5 connect to D6
IRST IRST
C86 —e
GND 'f VS5
T IRESET
: |
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Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit
Booster circuit configured as 7X T =
= . - QL:2N7002K
(ﬁ j} (ﬁ {W ﬂn fﬁl DIODE SCHOTTKY RS
R1 c5 cAp cAp cAp cAp cAp cAP co c1 c2 3 c4 CAPACITOR] DL VOUT C12:1uF/25V~4.7TuF/25V
RESL | CAP L 1 | . J. ] e e e I C13:1uF/16V~10uF/16V
S 8 & St el & & = R0 Groacimor L1:2.2uH~10uH (IDC=80mA~100mA)
5 CAP:2.2uF~4.7uF 0 1 3 V4
g
It is possible to select the boosting level 2X to 7X by using "*Set DC-DC Set-up™ CAP:2.2uF~4.7uF = =
instruction when external booster circuit is configured as 7X The capacitors of booster circuit must be removed when inductot type regulator circuit is used.

COM159
COMB80
SEG256 X 161 COM
COM(
g E [ nfl 9
S FEEE s A s C - - - - gelgls]
RW1095
35 ] 8 § & §88 328
= =
RW1095 256x161 A& A #&An  SHL=0
22 P JU Y I ppiieeiissacifesifee =
2 2 22 2 SereperrreS%98S955S2eII0EeR0n R oReR008854%2588388E85,222SRBB 2253859559598 888242xS & 33FFSSEESSIITIIITEIS ¢ ¢ ¢ B 2
g g 8‘ 3‘ e e s o e e ] Bl ! ! l‘gaggaggasa ] ! 3 g 9 8 g S
B 1T | T W (W pepppp
VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5~D0
Interface Selection
Inc VDD voDp| vss | vbD VDD scL | spa | D2-D5connectio D6
PSB __ C86] Interface DO,D1 is Slave address|
O 0 | |C 3SPI CsiB VDD VSS VDD VDD SI SCLK VDD
O l 3/4 SPl 4SPI Cs1B VDD A0 VDD VDD SI SCLK VDD
N o Title
1 0 8b|t 8080 8080 Cs1B VDD A0 XRD XWR D7 D6 D5~D0 ROCkWOI'kS
N . ", Size Number Revision
1 1 8bit_6800 _l&—Current setting |68 &6 || Wb|| & B R By 3 BN c RW1095_256x161 A
Date: 22-Se
File: H




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

. . . = L
Booster circuit configured as 7X
= QL:2N7002K
Cc6 c7 c9 C10 C11 c13
| I— — |1 |1 D1:1N5819
1 1 11 11 11 DIODE SCHOTTKY
1 C5 CAP CAP CAP CAP CAP CO Cl C2 C3 C4 D1

R o @, o, Q2 ==0 == CAPACITOR vour C12:1uF/25V~4.7uF/25V
P C13:1uF/16V~10uF/16V
c12
= ERD capacior  L1:2.2uH~10uH (IDC=80mA~100mA)

Cap
CIN

cap

csp

2 o
ol ol

coN

E CAP:2.2uF~4.7uF

g
It is possible to select the boosting level 2X to 7X by using "*Set DC-DC Set-up™
instruction when external booster circuit is configured as 7X

0 1 2 3 4

CAP:2.2uF~4.7uF = =
The capacitors of booster circuit must be removed when inductot type regulator circuit is used.

comi27

SEG256 X 129 COM

COM(
g E [ nfl 9
888 SIS 0 Bl E B OEEE S8 &g
RW1095
] ] g g & 888 3§ 8
= == H
RW1095 256x129 &4 IRl SHL=0
g 3 2,90 B & sQ anas o 4 R RN F R -
o R O Umrowepanobsccooucsunessol8280800782880828%0 8 cnsnnael 385007885 4588888888448488%2498 x CEETITEEITLTETETEEIT 0 o o o o ©
z zZ z z 2 ZFFFFFRFFFFE33333355555555555050>0>0>%5a>050250000000035w&>Ix>00>3Xn0u>5555555555555Ww> 3 [axs} SO [spexexs) [3xs} oG z z 2 z z z
] | \ \ L] \ o o o d
S §‘ 5‘ --------- b B e i ) i JH GEEEE | EEEREEEEE ek JUU J J‘ UUU J J J J J J J J LI I RS ~‘ ST
& dq
VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CSI1B Ccs2 [ A0 [E(XRD) | RW(XWR) D7 D6 D5~D0
Interface Selection
Inc VDD vbD| Vvss | vDD VDD scL | spa | D27D5comnectto D6
PSB  C86| Interface DO,D1 is Slave address|
0 O | |C 3SPI CS1B VDD VSS VDD VDD Sl SCLK VDD
0 1 3/4 SP' 4SPI CS1B VDD A0 VDD VDD SI SCLK VDD
N . w Title
1 0 | 8bit 8080 j&—Currentsetting | 8080 | €818 | VDD | A0 | XRD XWR o7 b6 ps-Do RockWorks
N _ Size Nurmber Revision
1 1 8bit 6800 6800 Cs1B VDD A0 E RW D7 D6 D5~D0 C RW1095_256X129
‘ ] e




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

Booster circuit configured as 7X

Q1:2N7002K
[ cs =] ci0 cu 510D SCHOTTY D1:1N5819
ifw Cﬁp iip Cﬁp iip o o @ Lo e CAPACITOR o1 vour  C12:1uF/25V~4.7uF/25V
cap cap cap [ cap | cap o C13:1uF/16V~10uF/16V
5 E & B g = ERD Choaciror L1:2.2uH~10uH (IDC=80mA~100mA)
CAP:2.2uF~4.7uF 0 1 2 V3 V4
S|

It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up"* CAP:2.2uF~4.7uF = =
. . - ) — - The capacitors of booster circuit must be removed when inductot type regulator circuit is used.
instruction when external booster circuit is configured as 7X

COM103

SEG256 X 105 COM

COM(
g E [ nfl 9
y ... BE . SIS 0 Bl E b 1 R = i [
8 ] & § B 488 3 ]
= == H
RW1095 256x105 &4 Be  SHL=0
22 P JU Y I ppiieeiissacifesifee =
2 2 22 2 SereperrreS%98S955S2eII0EeR0n R oReR008854%2588388E85,222SRBB 2253859559598 888242xS o] 33FFSSEESSIITIIITEIS ¢ ¢ ¢ B 2
g & 88 oo b O 2 e o s |_| J J J JH B | | BISS SR RRERE N JUU J J\ ULJU J J J J J J J J b B TR S8
] e @Zﬂ
o dq
VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected | ¢ lecti .
CLSP="H": Internal oscillator circuit is selected nterface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5~D0
Interface Selection T
PSB  C86| Interface e |[Yeo || Yem)| Y| Yk ol SCL | SDA | Do.D1is Slave address|
0 0 | | C 3SPI CS1B VDD VSS VDD VDD Sl SCLK VDD
0 1 3/4 SP' é CUrrent Setting 4SPI CS1B VDD A0 VDD VDD Sl SCLk VDD
N o Title
1 0 8b|t 8080 8080 CS1B VDD A0 XRD XWR D7 D6 D5~D0 RockWorks
N _ Size Number Revision
1 1 8bit 6800 6800 Cs1B VDD A0 E RW D7 D6 D5~D0 C RW1095_256X105
] e
1 ‘ 2 3 4 5




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

. . . = 5]
Booster circuit configured as 7X

QL:2N7002K
Cc6 c7 c8 c9 C10 C11 c
e e = pLNEL9
CAP CAP CAP CAP CAP CAP CO Cl C2 C3 C4

Q=G mmC ==G = CAPACITOR, PO ot C12:1uF/25V~47uF/25V
C13:1uF/16V~10uF/16V
C12
= capacitor  L1:2.2uH~10uH (IDC=80mA~100mA)

Cap
cp

CIN
cep

CAP:2.2uF~4.7uF

It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up"*
instruction when external booster circuit is configured as 7X

ERD

The capacitors of booster circuit must be removed when inductot type regulator circuit is used.

COM79
COM(
% EE
o || o|of-] o =) = ol=| IC
| I £ 11 L 0 5 BB ceiiiiannn 3 ..3|3[ rRwioss
RW1095_320x81_ghH Ba  SHL=0
22 P JU Y I ppiieeiissacifesifee =
2 2 22 2 SereperrreS%98S955S2eII0EeR0n R oReR008854%2588388E85,222SRBB 2253859559598 888242xS & 33FFSSEESSIITIIITEIS ¢ ¢ ¢ B 2
o o 8‘ g‘ A RRAARRRARRRNEA L] omm \ HO}MWMMHQ L \ 4 8 o dd
g & & & e R |_| J J J JH SEEEEE] | BISS SR RRERE K| JUU J J | ULJU J J J J J J J J b B TR S8
v A 1 4 1114 ,
g = & VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5~D0
Interface Selection
Inc VDD voDb| vss | vDD VDD scL | spa | D2ZDSconnectto D6
PSB __ C86] Interface DO,D1 is Slave address|
O 0 | |C 3SPI CS1B VDD VSS VDD VDD SI SCLK VDD
O 1 3/4 SPl é CUrrent Setting 4SPI CS1B VDD A0 VDD VDD Sl SCLK VDD
N _ Title
1 0 8b|t 8080 8080 CS1B VDD A0 XRD XWR D7 D6 D5~D0 ROCkWOrkS
N ™ Size Nurmber Revision
1 1 8hit 6800 6800 CSs1B VDD A0 E RW D7 D6 D5~D0 C RW1095_320X81
Date: 22-Se
File: 5




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

q . o = L1
Booster circuit configured as 7X
= QL:2N7002K
Cc6 c7 c8 c9 C10 C11 c13
|| —— || —— |1 Il D1:1N5819
1T 1T 11 11 11 1 DIODE SCHOTTKY
1 C5 CAP CAP CAP CAP CAP CAP CO Cl C2 C3 C4 D1

R CAPAC\TOﬂ: vour C12:1uF/25V~4.7uF/25V
RESL | CAP cAp cAp cap [ cap | cap

C13:1UF/16V~10uF/16V
= ERD Cheaciior L1:2.2uH~10uH (IDC=80mA-100mA)
5 CAP:2.2uF~4.7uF 0
g
It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up"

instruction when external booster circuit is configured as 7X

TP
CIN

cp

& &
s d

Cap
csp

E
gl

coN

1 2 3 4

CAP:2.2uF~4.7uF = =
The capacitors of booster circuit must be removed when inductot type regulator circuit is used.

COM63
COM(
B g 3
o 9| |9 o =N ol ololg| IC
| I F0 MR 1 5 BB ceaniiann S[S... B|3|3[ rwioes
= == H
20X65 & BEl SHL=0
sottasthocaattoatias |
of 830030209008 00ne2Ssn 2 sn BE0a-082.:00008888pnaiBoon =l pb B Sl S S
e guee ¢ gepeepppreSisessssysvess888H87878748888882885n3na80,382053548535888855554444845888 333355553533535555555 2 ¢ ¢ ‘R
o o 8‘ g‘ o ol Lol Lelelsle \ meﬁ L \ 4 d o dd
g & & & e R |_| J J J JH SIS | | BISS SR ERERE K| JUU J J | ULJU J J J J J J J J b B TR S8
. 1 I .
g 2 & VSS and VSS2 must be connected together at FPC side
11C Slave address setting pin
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5~D0
Interface Selection
Inc VDD vob| vss | vDD VDD scL | spa | D2D5comnectto D6
PSB _ C86| Interface . DOD1isSlaveaddress|y | SA1  SAOQ] Slave address
0 0 Ic eCurrent setting  3spi CS1B vDD | Vss | VDD VDD s SCLK VDD 0 0 0x78
0 1 3/4 SPI 4SPI CsS1B VDD A0 VDD VDD SI SCLK VDD 0 1 0x7a
N _ Title
1 0 8bit 8080 8080 CsS1B VDD A0 XRD XWR D7 D6 D5~D0 1 0 0x7¢c RockWorks
N o Size Nurmber Revision
1 1 8bit 6800 Y || &8 || D] & B R by 3 BN 1 1 Ox7e c RW1095_320x65
E;;e. 22-Se -
1 2 3 4 5 ‘




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

. . . = L
Booster circuit configured as 7X

QL:2N7002K
c6 c7 c8 c9 C10 C11 c13
|| —— | I— Il |1 D1:1N5819
11 11 1 1 1 ‘ 11 DIODE SCHOTTKY
CAP CAP CAP CAP CAP CAP CO Cl C2 C3 C4 D1

cap AP e RIRCAPRIRCAE CAPACITOR| VOUT C12:1uF/25V~4.7uF/25V
C13:1uF/16V~10uF/16V
C12
= capacitor  L1:2.2uH~10uH (IDC=80mA~100mA)

Cap

CIN

<P
csp

ERD

CAP:2.2uF~4.7uF

It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up"*
instruction when external booster circuit is configured as 7X

0 1 2 3 4

CAP:2.2uF~4.7uF = =
The capacitors of booster circuit must be removed when inductot type regulator circuit is used.

COM47 COM47
COM(
5 7 3
) o =N alo|«| IC
I 5 2 3[3|2| Rwio9s
= == H
20x49 &4 IRl SHL=0
P T IV seifeeiiansaifesises -
3 s8s8a38352.58200858953809095900888888552 5 383355855355835588558 2 ¢ ¢ ge ¢
o meﬁ L \ 4 d o dd -
” U (AL o g
. 1 I .
g 2 & VSS and VSS2 must be connected together at FPC side
11C Slave address setting pin
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5~D0
Interface Selection
Inc VDD vob| vss | vDD VDD scL | spa | D2D5comnectto D6
PSB _ C86| Interface . DOD1isSlaveaddress|y | SA1  SAOQ] Slave address
0 0 Ic eCurrent setting  3spi CS1B vDD | Vss | VDD VDD s SCLK VDD 0 0 0x78
0 1 3/4 SPI 4SPI CsS1B VDD A0 VDD VDD SI SCLK VDD 0 1 0x7a
N _ Title
1 0 8bit 8080 8080 CsS1B VDD A0 XRD XWR D7 D6 D5~D0 1 0 0x7¢c RockWorks
N o Size Nurmber Revision
1 1 8bit 6800 Y || &8 || D] & B R by 3 BN 1 1 Ox7e c RW1095_320x49
Date: 22-Se
File: H
1 2 3 4 ‘




Booster Circuit

Booster circuit configured as 7X

c9 c10

Cap

I} I}
i 1
cAP

8

|
1 |
cap cAp

CIN

<P
csp

CAP:2.2uF~4.7uF

It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up"*

instruction when external booster circuit is configured as 7X

Regulator/Follower Circuit

o c1 c2 C3 c4

cAP cAP cap [ cap | cap

0 1 2 3 4

CAP:2.2uF~4.7uF

CAPACITOR|

Inductor Type Regulator Circuit

QL:2N7002K

D1:1N5819

C12:1UF/25V~4.TUF/25V
C13:1UF/16V~10UF/16V

Groaciror L1:2.2uH~10uH (IDC=80mA~100mA)

DIODE SCHOTTKY
DL

VouT

ERD

The capacitors of booster circuit must be removed when inductot type regulator circuit is used.

COM31 COM3L
COM(
5 7 3
o 2| o = ol ool IC
£ QIS 5 BB ceaiiiann 3 3[3|2| Rwio9s
20x33_fMF A& SsHL=0
P T IV seifeeiiansaifesises =
¢ g gy 588z33238.3%822878853§85868555488484888 5 3535355535535 8355855 ¢ 2 ¢ g g
o d o‘ a‘ el lelolalolslelslalel \ 4 d o dd -
S T (AL o e
U | o J 1 q . I N -
g = & VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5-D0
Interface Selection
Inc VDD vob| vss | vDD VDD scL | spa | D2D5comnectto D6
PSB __ C86] Interface DO,D1 is Slave address|
O 0 | |C 3SPI Cs1B VDD VSS VDD VDD SI SCLK VDD
O l 3/4 SPl é Current Settin 4SPI Cs1B VDD A0 VDD VDD Sl SCLK VDD
N _ Title
1 0 8b|t 8080 8080 Cs1B VDD A0 XRD XWR D7 D6 D5~D0 ROCkWOrkS
N o Size Nurmber Revision
1 1 8b|t 6800 6800 Cs1iB VDD A0 E RW D7 D6 D5~D0

Date: 225

c RW1095_320x33

File:




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit
Booster circuit configured as 7X T =
QL:2N7002K
® o @ o c & o D1:1N5819
UG 4o U ) UE © o s e mmi PON Y our  C12:1UF/25V-47UF/25V
CAP CAP CAP CAP CAP

C13:1UF/16V~10uF/16V
= ERD Cheaciior L1:2.2uH~10uH (IDC=80mA-100mA)

CAP:2.2uF~4.7uF 0 1 2 V3 V4
It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up"*

Cap

Z| 2

CAP:2.2uF~4.7uF = =
instruction when external booster circuit is configured as 7X The capacitors of booster circuit must be removed when inductot type regulator circuit is used.

COM15

COM15
COM(
5 7 3
o o ol oo ololg| IC
S 5 BlB . B|B] crraniiann 3[3|2| Rwio9s
20x17_@RAESE  sHL=0
P T IV seifeeiiansaifesises -
g g2 3 g 588883285, 582800R8R53855555500888842R% % 33535385553358338858 ¢ ¢ ¢ 2g g
o d o‘ a‘ o \ N \
T O T
og| [ o d 7 7»—‘: q . A A 4 .
d J d slelalslalalalel =l <lel 7 E L 45 4944 49349489 9
g = & VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5~D0
Interface Selection
Inc VDD vob| vss | vDD VDD scL | spa | D2D5comnectto D6
PSB __ C86] Interface DO,D1 is Slave address|
O 0 | IC 3SPI Cs1B VDD VSS VDD VDD SI SCLK VDD
O l 3/4 SPI ] 4SPI Cs1B VDD A0 VDD VDD Sl SCLK VDD
N _ Title
1 0 8bit 8080 <—Current setting soso CS1B vDD | A0 XRD XWR D7 D6 D5-D0 RockWorks
N o Size Nurmber Revision
1 1 8hit 6800 6800 CsiB VDD A0 E RW D7 D6 D5~D0 C RW1095_320X17 A
-Sep-2014 Sheet_of

i D:Will File\/ ] A9 95eWlyDesign.ddb | Drawn By




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

. . . = u
Booster circuit configured as 7X
= QL:2N7002K
7 c13
e i DLNSEL0
1T 1T 11 11 DIODE SCHOTTKY
1 CAP CAP CAP CAP CO Cl C2 C3 C4 D1

R c5 cAPAclToE[ vout C12:1uF/25V~4.7TuF/25V
RESL | CAP cAp cAp cap [ cap | cap

C13:1uF/16V~10uF/16V
= ERD
5 CAP:2.2uF~4.7uF 0 1 2 V3 V4

MOSFET N Choaciror L1:2.2uH~10uH (IDC=80mA~100mA)
It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up"

TP

2|

cp

& &
s d

cap
csp

CAP:2.2uF~4.7uF = =
instruction when external booster circuit is configured as 7X The capacitors of booster circuit must be removed when inductot type regulator circuit is used.
com? |___com?
COM|

00193s
SEG319
COMO

............................ i I = I - - [
20x9_fh A B SHL=0
P T IV seifeeiiansaifesises -
¢ g gy ¢ 588z33238.3%822878853§85868555488484888 5 3535355535535 8355855 ¢ 2 ¢ g g
o d o‘ a‘ o \ T \
e 0T L e
A J ] [ q . 4. .- -
d J slslslzlslslalsl U2 22 @ E L R A 944 4334949 3
g = & VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5-D0
Interface Selection
Inc VDD vob| vss | vDD VDD scL | spa | D2D5comnectto D6
PSB __ C86] Interface DO,D1 is Slave address|
O 0 | IC 3SPI Cs1B VDD VSS VDD VDD SI SCLK VDD
O l 3/4 SPl 4SPI Cs1B VDD A0 VDD VDD Sl SCLK VDD
N _ Title
1 0 8b|t 8080 ] 8080 Cs1B VDD A0 XRD XWR D7 D6 D5~D0 ROCkWOrkS
N o Size Nurmber Revision
1 1 8hit 6300 eCurrent settln*] 6800 Cs1B VDD | A0 E RW D7 D6 D5~D0 C RW1095_320x9 A
-Sep-2014 Sheet_of

i D:Will File\/ ] A9 95eWlyDesign.ddb | Drawn By




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

. . . = L
Booster circuit configured as 7X
= QL:2N7002K
7 c13
e i DLNSE10
1T 1T 11 11 DIODE SCHOTTKY
1 CAP CAP CAP CAP CO Cl C2 C3 C4 D1

R 52 @, o, Q2 ==0 == CAPACITOR vour C12:1uF/25V~4.7uF/25V
et C13:1uF/16V~10uF/16V
C12
= capacitor  L1:2.2uH~10uH (IDC=80mA~100mA)

TP

2|

cp

& &
s d

cap
csp

ERD

5 CAP:2.2uF~4.7uF 0 1 2 V3 V4
g
It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up" CAP:2.2uF~4.7uF = =
instruction when external booster circuit is configured as 7X The capacitors of booster circuit must be removed when inductot type regulator circuit is used.
COM3

COM3

SEG320 X 5 COM

COM|

00193s
SEG319
COMO

o ol wlol ool IC
............................ 5 BB e B|B] wvraninens 3|33 RW1I095
20x5_fh A B SHL=0
P T IV seifeeiiansaifesises -
g 'EX g 558388a55.38225358253855555585888848%88 5 383355855355835588558 2 ¢ ¢ ge ¢
o d o‘ a‘ o \ T \
e 0T L e
el o 4 P q . I I ,
d J slslslzlslslalsl U2 22 @ E L R A 944 4334949 3
g = & VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CS1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5-D0
Interface Selection
Inc VDD vob| vss | vDD VDD scL | spa | D2D5comnectto D6
PSB __ C86] Interface DO,D1 is Slave address|
O 0 | |C 3SPI Cs1B VDD VSS VDD VDD SI SCLK VDD
O 1 3/4 SPl 4SPI Cs1B VDD A0 VDD VDD Sl SCLK VDD
N _ Title
1 0 8b|t 8080 ] 8080 Cs1B VDD A0 XRD XWR D7 D6 D5~D0 ROCkWOrkS
N o Size Nurmber Revision
1 1 8hit 6300 eCurrent settln*] 6800 Cs1B VDD | A0 E RW D7 D6 D5~D0 C RW1095_320x5 A
-Sep-2014 Sheet_of

i D:Will File\/ ] A9 95eWlyDesign.ddb | Drawn By




Booster Circuit Regulator/Follower Circuit Inductor Type Regulator Circuit

q . o = L
Booster circuit configured as 7X
= Q1:2N7002K
6 c7 c8 c9 c10 cn c13
{ } ! { } { } ! { } { } H DIODE SCHOTTKY DI
1 C5 CcAP CcAP cAP cAe cAP cap Co C1 c2 C3 ca D1 C12:1uF/25V~4.TuF/25V

= AP = o e T e T one CAPACITOR| VouT
RES1 C13:1uF/16V~10uF/16V

= R0 Groacimor L1:2.2uH~10uH (IDC=80mA~100mA)

TP
CIN

cp

& &
s d

cap
csp

E
gl

coN

5 CAP:2.2uF~4.7uF 0 1 2 V3 V4
g
It is possible to select the boosting level 2X to 7X by using "'Set DC-DC Set-up" CAP:2.2uF~4.7uF = =
instruction when external booster circuit is configured as 7X The capacitors of booster circuit must be removed when inductot type regulator circuit is used.
COM2 COM2

SEG320 X4 COM

COM(
5 7 3
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B 5 BlB|B[B|B| wrranirann 3[3|Z| Rwi1095
= == H
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o meH L \ 4 d o dd -
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| 11, gl [T & E | 4 g A dd d4dddd
g = & I1C Slave address setting pin VSS and VSS2 must be connected together at FPC side
IRS="H": Internal resistors are selected
CLSP="H": Internal oscillator circuit is selected Interface selection pins
. Interface | CSI1B CS2 | A0 | E(XRD) | RW(XWR) D7 D6 D5-DO0
Interface Selection DT e De
PSB  C86| Interface e WD || Yem| WES|| YR 20 SCL | SDA | DopiisSlave address| | SAL  SAO| Slave address
0 0 1C ecurrent Setting 3SPI Cs1B VDD VSS VDD VDD Sl SCLK VDD 0 0 0x78
0 1 3/4 SPI 4SPI CS1B VDD A0 VDD VDD Si SCLK VDD 0 1 0x7a
N _ Title
1 0 8bit 8080 8080 CS1B VDD A0 XRD XWR D7 D6 D5~D0 1 0 0x7¢c RockWorks
N ™ Size Nurmber Revision
1 1 8bit 6800 oe00 &6 || WeB|| & B B By B3 BE-DW 1 1 Ox7e c RW1095_320x4
Date: 22-Se
File: H
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00193s
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RW1095_320c1_3H 7 %

ON
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VSS and VSS2 must be connected together at FPC side
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V0=VDD

IRS="H": Internal resistors are selected
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D5~D0

D2~D5 connect to D6

DO0.,D1 is Slave address|

VDD

VDD

D5~D0

D5~D0

D6

SDA

SCLK

SCLK

D6

D6

D7

SCL

SI

SI

D7

D7

RW(XWR)

VDD
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E(XRD)
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Interface selection pins

Interface

1IC
3SPI

4SPI

8080
6800

CLSP="H": Internal oscillator circuit is selected

Interface Selection
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