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Note: 0/1 are used for setting the registers and L/H are used for setting the pins.

1S2100

528-Channel Source Driver with an Internal RAM for 262,144-Color Displays

1. Outline

The 1S2100 LSI supports 262,144-color displays and has a RAM and a controller for 176RGB
x 240-dot displays maximum. In combination with the IS2200 gate driver with an internal
power supply, the 1IS2200 can display 176RGB x 240-dot displays.

Best suited for cellular phones that support animated displays.

2. Features

Low power design (Power consumption is approx. 2mW in combination with the

IS2200 when there is no load to the 1S2100/1S2200.)

Super slim chip design  0.96mm x 19.47mm

262,144-color displays

760,320 bits of internal display RAM

528-channel LCD drive circuit

RGB interface circuit for animated displays

Singular power supply combined with the 1S2200 (2.5V - 3.1V)

176RGB x 240-dot displays max.

18/16/8 bit parallel bus interface and 9/8-bit serial interface

Incorporates an 8-color display mode

Window access mode of the internal Display Data RAM

Gamma correction function

Internal interface for the 1S2200, a gate driver with an on-chip power supply unit

(Note) Substrate of IS2100 is VSS (GND potential). Remind that substrate of the 1S2200 is

VSS3 (negative potential).
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3. Pin Description

3.1 Power Supply Pins
Bump No. Symbol Name 1/0 Description
94 - 101 VCC11 I/0 Power Supply - I/0 Power Supply.
Logic Power Supply - 2.0V Power Supply for logic.
Connect to the V18 pin of the 1S2200.
129 -136 vie Connect the 1uF/10V-capacitor between VSS and
this terminal
124 - 128 VDHR grzsgfcale power supply for the source . Grayscale power supply for the source driver
116 - 123 VS Power supply for the source driver - Power supply for the source driver
102 - 115 VSS Ground pin - Ground pin
System poner supply SystemPower Supply  Pover supply for the step-upcircuits
25V-31V 1L7V-1%V 25V-31V
152100 152200 152100 jund 152200
VCCL VOCL
VOCIL ;.l/; oo Vool ;/;_ .
V18 4'_0,_—2\/000&3 vis (4@ t tVDDOSC
I Vi > vis
\DHR [« VDHR VDR € VDHR
'S VS VS Vs
Vss VSSL VSS VssL
Figure 3-1 Power supply
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3.2. Logic I/O Pins

Bump No.

Symbol

Name

/0

Description

32

BWS2

Bit length selection for the RGB interface

circuit.

L: 18 bit  H: 16 bit
(Invalid when the system interface circuit is used.)

30

BWS1

28

BWSO0

Bit length selection for the system interface

circuit.

L H L H| st | wmen

18-bit 16-bit 9-bit the

[ Parallel/ RGBI/F
Parallel
L L

Serial ircuit i
Parallel H H Serial circuit is

20

PSX

System interface mode selection

inuse
L: Parallel interface (only i80/M68 interface)
H: Serial interface only

59

/CS

Chip selection

Chip selection pin.
The L level enables inputting commands and
reading/writing data.

60

/RESET

Reset

Switching to L initializes internally.
Must reset after power is supplied.

63

IRD(E)

Read (Enable)

When the i80 series parallel transferred data (/RD)
is selected, reading is valid by this signal.
L: The data is outputted to the data pins (D17-D0)

When the M68 series parallel transferred data (E) is
selected, writing/reading is valid.

L: Read/Write allowed.

H: Read/Write prohibited.

62

/WR
(Rw)

Write (Write / Read)

When the i80 series parallel transferred data (/WR)
is selected, writing is valid by this signal.
L: The data are written.

When the M68 series parallel transferred data
(R/W) and the serially transferred data are selected,
writing/reading is valid by this pin.

L: Write

H: Read

22

C86

Interface selection

L: i80 series H: M68 series.
Connect to VCC11 or VSS when the serial interface
is selected.

39 - 56

D17-DO

Data pins

110

18-bit bidirectional pins.

When the chip is not selected, D17-DO become
high-impedance.

Connect to VSS when the serial
selected.

interface is

67

SI

Serial input

Input pin for the serial interface.
Connect to VCC11 when the parallel interface is
selected.

69

SO

Serial output

Output pin for the serial interface.
Set as open when the parallel interface is selected.

68

SCL

Serial clock

Serial clock input for the serial interface.
Connect to VCC11 when the parallel interface is
selected.

36

IF_SHARE

Selection pin for sharing data/RGB
interface circuits.

H: Use the data pins (D17 - DO) both for the system
interface circuit and for the RGB interface circuit.

L: Use the data pins (D17 - DO) only for the system
interface circuit.

64

RGB./CP
U

Switching pin for the data pins.

When IF_SHARE is H, the data pins are;
L: Used for the system interface circuit.
H: Used for the RGB interface circuit.

61

RS

Data / Command selection

Selects data or command at data transferring.
L: Command

H: Display data

Set this as H when no data transfer is done.

24

DTX1

Data length selection.

Selects bit length of the input display data in
16/8-bit parallel data transfer.
L: 1 pixel/16bits H: 1 pixel/18bits (See Fig.6-2)
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Bump No. Symbol Name 1/0 Description
Selects a data transfer method in the 16/8-bit
. parallel interface.
26 DTX2 16/8 bit parallel data transfer method. (For more details, see Fig.6-2 System interface
circuit set-up.)
Sets an active edge of the serial clock for the
) . input/output data in the serial interface.
12 SCLEGO | SCL data signal edge selection. (See Table 6-5 Relation between the serial clock
and the serial data. )
Selects an active level of the serial clock in the
serial interface.
. . L: Low level (Starts in Hi level)
10 SCLEG1 | SCL polarity selection. H: Hi level (Starts in Low level)
(See Table 6-5 Relation between the serial clock
and the serial data)
Horizontal synchronization signal for the RGB
74 Hsync Horizontal synchronization signal. interface circuit.
Connect to VCC11 or VSS when not in use.
Vertical synchronization signal for the RGB
73 Vsync Vertical synchronization signal. interface circuit.
Connect to VCC11 or VSS when not in use.
Dot clock for the RGB interface circuit
75 Dotclk Dot clock. Connect to VCC11 or VSS when not is use.
Selects an active level of the horizontal
14 HSEG Hsync polarity selection. synchronlz.atlon signal for the RGB interface circuit.
L: Low-active
H: High-active
Selects an active level of the vertical
16 VSEG Vsync polarity selection. s;lmchronlz.atlon signal for the RGB interface circuit.
L: Low-active
H: High-active
Selects an active level of the Dotclk signal for the
18 DCKEG | Dotclk polarity selection. R.GB |nterf.ace circuit
L: Low-active
H: High-active
RGB25 -
93-88 RGB20
RGB15 - . Data input pins of the RGB interface circuit.
87-82 RGB10 | <GB datapins. Connect to VCC11 or VSS when not is use.
RGBO05 -
81-76 | ReBoO
34 DDS Selection of the dummy raster-row | Selects a position of the dummy raster-row.
position. L: The end of the frame  H: The top of the frame
- . The same signal provided as GFRM.
38 CSTB Frame synchronization signal. o Usually this signal should not be connected.
174 SYSCLK | System clock. I Connects to SYSCLK of the 1S2200 to receive

approx. 600kHz clock from the 1S2200.
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3.3.1S2200 Control Pins

Bump No. Symbol Name 1/0 Description
176 Chip selection for communicating with the o Chip selection for communicating with the 1S2200.
GCS gate driver Connect to the GCS pin of the 1S2200.
177 GDA Serial data for communicating with the gate o Serial data for communicating with the 1S2200.
driver Connect to the GDA pin of the 1S2200.
L: Fixes the gate output to off level during
178 GOE1 OE1 output for the gate driver (6] scanning.
Connect to the OE1pin of the 1S2200.
179 GOE2 OE2 output for the gate driver o} L: Turns on all the date raster-rows.
P 9 Connect to the OE2 pin of the 1S2200.
- . Frame synchronization signal.
181
GFRM Frame synchronization signal (0] Connect to the FRM pin of the 152200.
. Shift clock for the gate driver.
180
GCLK | CLK output for the gate driver O | Connect to the CLK pin of the 152200.
173 VCOUT2 | Rectangular signal output o | Altemative drive pulse.

Connect to the VCIN pin of the 1S2200.
Connect to the /GRESET pin of the 1S2200.
175 /GRESET | 1S2200 reset pin (0] Executes a software reset by setting as
R34:D0=GRES in order to reset the 1S2200.
Controls the oscillation of the 1S2200.
Connect to the STB pin of the 1S2200.

L: Normal operations

H: Stops oscillation of the 1S2200

172 STB 1S2200 oscillation control O

3.4. Sub-LCD Control Pins

Bump No. Symbol Name 1/0 Description

Selection pin for the sub-LCD panel Pin for selgcting the Sl.Jb-LCD panel function.

70 /BLCS_I | function | L: When this function is in use

H: When this function is not in use

Chip selection signal for the sub-LCD panel
3 /BLCS_O | Chip selection for the sub-LCD panel O controller.

Set as open when not in use.

Serial clock signal for the sub-LCD panel controller.
Set as open when not in use.

Serial data signal for the sub-LCD panel controller.
Set as open when not in use.

4 BLSCL Serial clock for the sub-LCD panel (0]

5 BLSDA | Serial data for the sub-LCD panel (0]

(Note: Refer to 6.7)
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Drivers
Bump No. Symbol Name 1/0 Description
753 - 226 Y1-Y528 Source output O Source output pins.

3.5. Test Pins and Others

Bump No. Symbol Name 1/0 Description
171 TEST3
170 TEST2 Test pin Pins for test.
6 TEST1 Connect to the ground.
7 TESTO
1,
137 - 168,
182 - 219, . Dummy pins
221,222, DUMMY' | Dummy pin "7 | These are not connected any internal circuits.
224,755,
757
2754 . Through pin.
’756 ’ VC1_L Through pin (For internal wiring, see “4.5. VC1_L and VC1_R
Pins”)
220,223, Through pin.
225 VC1_R | Through pin (For internal wiring, see “4.5. VC1_L and VC1_R
Pins”)
9,11,15,19, VCCA1
23,27,31,35 Pull-up pin for setting the mode. - Pull-up pins for setting the mode.
(MODE)
,58,66,72
12; 2513725 VSS Pull-down pin for setting the mode. --- | Pull-down pins for setting the mode.
57,65,71 (MODE)
169
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4. Bump Layout

4.1. General
Face up |
P ‘ EIENES
Y(+)
X(-) T(0,0) X(+) 0.96mm
Y()
(000 ; mnzczi
;‘ i 19.47mm ‘;
4.2. Alignment Mark
Face up |
(-9611,246.71) (9611,246.71)
. i Y(+) O
+ X() i 0.0) X(+) +
(9611.-146.71) AL (9611,-146.71)
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25u 15u 20u 15u 25u

20u 20u 20u 20u 20u

25u
15u

20u

15u
25u

50u 25u

25u
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4.3. Bump Specification

4.3.1. Source output side

Bump type A
Bump height 18um 36um.
<
49um I i i
36um i i I 35um
<>
72um
4.3.2. 10 side
Bump type B Bump type C
Bump height 18um Bump height 18um
50um I 50um 1
47umH 60umH

The height of bump is defined in the Delivery Specification.
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4.4, Bump Coordinates

Burpho Nerre X (um) Y (um) Buptpe No Nerre X (um) Y (um) Buptpe
1 DUMMY -9606.92 -400.00 B & RGB10 -2021.00 -400.00 B
2 1 -9526.92 -400.00 B 8 RGB! -1921.00 -400.00 B
3 BCSO -9446.92 -400.00 B < RGB12 -1821.00 -400.00 B
4 BSOL -9346.92 -400.00 B & RGB13 -1721.00 -400.00 B
5 BLSDA -9246.92 -400.00 B <5} RGB14 -1621.00 -400.00 B
6 TEST -9146.92 -400.00 B & RGB15 -1521.00 -400.00 B
7 TESTO -9046.92 -400.00 B 8 RGED -1421.00 -400.00 B
8 VSS(VICDE) -8948.44 -400.00 B <) RGR1 -1321.00 -400.00 B
9 VCOCH (VIODE) -8868.44 -400.00 B D RGB2 -1221.00 -400.00 B
10 SAEGH -8770.77 -400.00 B el RGB23 -1121.00 -400.00 B
n VCOCH (VIODE) -8690.44 -400.00 B 2 RCBA -1021.00 -400.00 B
12 SOEXD -8692.77 -400.00 B B RGB%S -921.00 -400.00 B
13 VSS(VIODE) -8512.44 -400.00 B A vocH -820.93 -400.00 B
% HSEG -8414.77 -400.00 B % vocH -740.93 -400.00 C
15 VCCH (VIODE) -8334.44 -400.00 B B vocH -660.93 -400.00 C
16 VSEG -8236.77 -400.00 B /4 vocH -580.93 -400.00 C
17 VSS (VCDE) -8156.44 -400.00 B B voeH -500.93 -400.00 C
18 DCKEG -8058.77 -400.00 B ) vocH -420.93 -400.00 C
19 MVOCH (VICDE) -7978.44 -400.00 B 10 vocH -340.93 -400.00 C
2 PSX -7880.77 -400.00 B 101 vocH -260.93 -400.00 B
2 VSS (VoDE) -7800.44 -400.00 B 1@ VsS -180.93 -400.00 B
2 [0:3) -7702.77 -400.00 B 108 VSsS -100.93 -400.00 C
z VCCH (VIODE) -7622.44 -400.00 B 104 VSS -20.93 -400.00 C
2 D1X1 -7524.77 -400.00 B 106 VsS 59.07 -400.00 C
2 VSS (MODE) -7444.44 -400.00 B 106 VsS 139.07 -400.00 C
» (3]0, -7346.77 -400.00 B 107 VssS 219.07 -400.00 C
pig VCCH (VIODE) -7266.44 -400.00 B 108 VsS 299.07 -400.00 B
P} BASD -7168.77 -400.00 B 10 VSS 379.07 -400.00 B
) VSS (VCDE) -7088.44 -400.00 B 10 VsS 459.07 -400.00 C
kY] BAST -6990.77 -400.00 B m VsS 539.07 -400.00 C
31 VOCH (VIODE) -6910.44 -400.00 B 12 VsS 619.07 -400.00 C
2 BAS2 -6812.77 -400.00 B 13 VsS 699.07 -400.00 C
B VSS (MODE) -6732.44 -400.00 B 14 VsS 779.07 -400.00 C
A DS -6634.77 -400.00 B 15 VSS 859.07 -400.00 B
3 VCCH (VIODE) -6554.44 -400.00 B 116 \] 939.07 -400.00 B
K3 F SHARE -6456.77 -400.00 B n N 1019.07 -400.00 C
k4 VSS (MODE) -6376.44 -400.00 B 18 Vs 1099.07 -400.00 C
3B csB -6296.44 -400.00 B 19 \) 1179.07 -400.00 C
) D17 -6196.44 -400.00 B 120 \) 1259.07 -400.00 C
40 D16 -6096.44 -400.00 B 121 V8 1339.07 -400.00 C
4 D15 -5996.44 -400.00 B 12 V8 1419.07 -400.00 C
2 D14 -5896.44 -400.00 B 123 ) 1499.07 -400.00 B
43 D13 -5796.50 -400.00 B 1 VDR 1579.07 -400.00 B
4 D12 -5696.44 -400.00 B 125 VDR 1659.07 -400.00 C
4 D1 -5596.44 -400.00 B 1% VDR 1739.07 -400.00 C
46 D10 -5496.44 -400.00 B 12 VDHR 1819.07 -400.00 C
& [53) -5396.44 -400.00 B 128 VDHR 1899.07 -400.00 B
48 D8 -5296.44 -400.00 B 12 V18 2003.43 -400.00 B
L) Dr -5196.44 -400.00 B 10 V18 2083.43 -400.00 9]
0 D6 -5096.44 -400.00 B 131 V18 2163.43 -400.00 C
51 D5 -4996.44 -400.00 B 12 V18 2243.43 -400.00 C
2 D4 -4896.44 -400.00 B 133 V18 2323.43 -400.00 C
53 [55] -4796.44 -400.00 B 134 V18 2403.43 -400.00 C
) D2 -4696.44 -400.00 B 136 V18 2483.43 -400.00 C
% D1 -4596.44 -400.00 B 1% V18 2563.43 -400.00 B
% Do -4496.44 -400.00 B 137 DUMMY 2641.28 -400.00 B
57 VSS (MODE) -4397.96 -400.00 B 138 DUMMY 2721.28 -400.00 B
8 MCCH (VIODE) -4317.96 -400.00 B 13 DUMMY 2801.28 -400.00 B
) -4237.96 -400.00 B 140 DUMMY 2881.28 -400.00 B
& RESET -4137.96 -400.00 B “w DUMMY 2961.28 -400.00 B
61 RS -4037.96 -400.00 B 1“2 DUMMY 3041.28 -400.00 B
[ MWR -3937.96 -400.00 B 143 DUMMY 3121.28 -400.00 B
63 RD -3837.96 -400.00 B 1“4 DUMMY 3201.28 -400.00 B
& RGBNCPU -3737.96 -400.00 B 145 DUMMY 3281.28 -400.00 B
<) VSS (MODE) -3639.48 -400.00 B 146 DUMMY 3361.28 -400.00 B
[e5) VOCH1 (VICDE) -3559.48 -400.00 B 14 DUMMY 3441.28 -400.00 B
67 S -3479.48 -400.00 B 148 DUMMY 3521.28 -400.00 B
8 S -3379.48 -400.00 B 149 DUMMY 3601.28 -400.00 B
@ SO -3279.48 -400.00 B 150 DUMMY 3681.28 -400.00 B
N BCS| -3179.48 -400.00 B 151 DUMMY 3761.28 -400.00 B
7 VSS (MODE) -3081.00 -400.00 B 12 DUMMY 3841.28 -400.00 B
/3 VOCH1 (VICDE) -3001.00 -400.00 B 183 DUMMY 3921.28 -400.00 B
B Vgo -2921.00 -400.00 B 1 DUMMY 4001.28 -400.00 B
A Hyrc -2821.00 -400.00 B 1% DUMMY 4081.28 -400.00 B
I6) Dotk -2721.00 -400.00 B 1% DUMMY 4161.28 -400.00 B
) RGBO -2621.00 -400.00 B 157 DUMMY 4241.28 -400.00 B
w RGEO1 -2521.00 -400.00 B 158 DUMMY 4321.28 -400.00 B
B RGBR -2421.00 -400.00 B 19 DUMMY 4401.28 -400.00 B
» RGEB -2321.00 -400.00 B 160 DUMMY 4481.28 -400.00 B
0 RGBM -2221.00 -400.00 B 161 DUMMY 4561.28 -400.00 B
81 RCGBB -2121.00 -400.00 B 162 DUMMY 4641.28 -400.00 B
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BurphNo. Nare X (Um) Y (um) Burptype
163 DUVMY 472128 -400.00 B
64 DUVVY 4801.28 -400.00 B
53 DUVIVY 4881.28 -400.00 B
16 DUVIVY 4961.28 -400.00 B
167 DUVIVY 5041.28 -400.00 B
168 DUVMY 5121.28 -400.00 B
160 VSS (VIODE) 5201.28 -400.00 B
[ TES2 5299.76 -400.00 B
7 TES1B 5399.76 -400.00 B
17 SB 5499.76 -400.00 B
3 VOOUT2 5599.76 -400.00 B
174 SYSOK 5699.76 -400.00 B
175 JGRESET 5799.76 -400.00 B
17 GCS 5899.76 -400.00 B
77 A 5999.76 -400.00 B
I3 [€e=] 6099.76 -400.00 B
IS [€e=] 6199.76 -400.00 B
180 GOK 6299.76 -400.00 B
181 GRV 6399.76 -400.00 B
[ DUVVY 6479.76 -400.00 B
[ DUVVY 6559.76 -400.00 B
[ DUVIVY 6639.76 -400.00 B
186 DUVIVY 6719.76 -400.00 B
186 DUVIVY 6799.76 -400.00 B
187 DUVIVY 6879.76 -400.00 B
18 DUVVY 6959.76 -400.00 B
18 DUVIVY 7039.76 -400.00 B
10 DUVIVY 7119.76 -400.00 B
191 DUVIVY 7199.76 -400.00 B
12 DUVMY 7279.76 -400.00 B
18 DUVIVY 7359.76 -400.00 B
1% DUVVY 7439.76 -400.00 B
1% DUVIVY 7519.76 -400.00 B
1% DUVIVY 7599.76 -400.00 B
97 DUVIVY 7679.76 -400.00 B
18 DUVMY 7759.76 -400.00 B
19 DUVVY 7839.76 -400.00 B
20 DUVVY 7919.76 -400.00 B
21 DUVIVY 7999.76 -400.00 B
o) DUVIVY 8079.76 -400.00 B
8 DUVIVY 8159.76 -400.00 B
P DUVIVY 8239.76 -400.00 B
26 DUVVY 8319.76 -400.00 B
26 DUVVY 8399.76 -400.00 B
27 DUVIVY 8479.76 -400.00 B
8 DUVIVY 8559.76 -400.00 B
20 DUVIVY 8639.76 -400.00 B
210 DUVMY 8719.76 -400.00 B
oM DUVVY 8799.76 -400.00 B
212 DUVVY 8879.76 -400.00 B
213 DUVIVY 8959.76 -400.00 B
214 DUVIVY 9039.76 -400.00 B
215 DUVIVY 9119.76 -400.00 B
216 DUVIVY 9199.76 -400.00 B
217 DUVVY 9279.76 -400.00 B
218 DUVVY 9359.76 -400.00 B
219 DUVIVY 9439.76 -400.00 B
20 \Ci 9527.01 -400.00 B
21 DUVIVY 9607.01 -400.00 B
2 DUVIVY 9630.00 326.21 A
23 \Ci 9594.00 410.21 A
4 DUVVY 9558.00 326.21 A
25 \Ci 9522.00 410.21 A
25 Y58 9486.00 326.21 A
i Y&27 9450.00 410.21 A
8 Y56 9414.00 326.21 A
229 Y55 9378.00 410.21 A
20 Y54 9342.00 326.21 A
231 Y3 9306.00 410.21 A
2 Y2 9270.00 326.21 A
) Y1 9234.00 410.21 A
A Y20 9198.00 326.21 A
2% Y519 9162.00 410.21 A
75 Y518 9126.00 326.21 A
27 Y517 9090.00 410.21 A
28 Y516 9054.00 326.21 A
7 Y515 9018.00 410.21 A
20 Y514 8982.00 326.21 A
P Y513 8946.00 410.21 A
P Y512 8910.00 326.21 A
43 Y51 8874.00 410.21 A
24 Y510 8838.00 326.21 A
215 YR 8802.00 410.21 A
2%6 Y8 8766.00 326.21 A
%7 Y507 8730.00 410.21 A
248 Y5056 8694.00 326.21 A

BurpNo. Nere X (Um) Y (um) Burptype
219 Y5 8658.00 410.21 A
20 Y504 8622.00 326.21 A
51 Y58 8586.00 410.21 A
P Y52 8550.00 326.21 A
= Y01 8514.00 410.21 A
4 Y500 8478.00 326.21 A
%% YA® 8442.00 410.21 A
%% Y48 8406.00 326.21 A
57 Yagr 8370.00 410.21 A
) YA% 8334.00 326.21 A
) YA% 8298.00 410.21 A
20 Y4% 8262.00 326.21 A
51 YAB 8226.00 410.21 A
0 Y42 8190.00 326.21 A
63 Y491 8154.00 410.21 A
4 YA0 8118.00 326.21 A
x5 Y480 8082.00 410.21 A
26 Y483 8046.00 326.21 A
X7 Y487 8010.00 410.21 A
28 Y485 7974.00 326.21 A
20 Y4g 7938.00 410.21 A
20 Yagh 7902.00 326.21 A
271 Y483 7866.00 410.21 A
m Y42 7830.00 326.21 A
3 Y431 7794.00 410.21 A
74 Y480 7758.00 326.21 A
% Y47 7722.00 410.21 A
2% Y478 7686.00 326.21 A
bigd Y417 7650.00 410.21 A
P Y476 7614.00 326.21 A
n Y475 7578.00 410.21 A
2 Y474 7542.00 326.21 A
21 Y473 7506.00 410.21 A
P Y42 7470.00 326.21 A
3 Y471 7434.00 410.21 A
B4 Y40 7398.00 326.21 A
2 Y460 7362.00 410.21 A
2 Y463 7326.00 326.21 A
87 Y467 7290.00 410.21 A
28 Y465 7254.00 326.21 A
29 Y465 7218.00 410.21 A
0 Y464 7182.00 326.21 A
1 Y463 7146.00 410.21 A
2 Y42 7110.00 326.21 A
B Y461 7074.00 410.21 A
% Y460 7038.00 326.21 A
26 Y45 7002.00 410.21 A
5 Y438 6966.00 326.21 A
97 Y457 6930.00 410.21 A
28 Y45 6894.00 326.21 A
20 Y45 6858.00 410.21 A
a0 Y454 6822.00 326.21 A
01 Y453 6786.00 410.21 A
R Y4 6750.00 326.21 A
B Y451 6714.00 410.21 A
T Y450 6678.00 326.21 A
a6 Y49 6642.00 410.21 A
A5 Y448 6606.00 326.21 A
07 Yaar 6570.00 410.21 A
I8 Y446 6534.00 326.21 A
a0 Y45 6498.00 410.21 A
310 Yadh 6462.00 326.21 A
3M Yai3 6426.00 410.21 A
312 Y4 6390.00 326.21 A
313 Y441 6354.00 410.21 A
314 Y40 6318.00 326.21 A
315 Y40 6282.00 410.21 A
316 Y438 6246.00 326.21 A
317 Y437 6210.00 410.21 A
318 Y4% 6174.00 326.21 A
319 Y4% 6138.00 410.21 A
0 Y434 6102.00 326.21 A
21 Y43 6066.00 410.21 A
2 Y42 6030.00 326.21 A
k%) Y431 5994.00 410.21 A
4 Y40 5958.00 326.21 A
5 YA 5922.00 410.21 A
B Y48 5886.00 326.21 A
7 Yazr 5850.00 410.21 A
B Y4% 5814.00 326.21 A
k=) Y45 5778.00 410.21 A
30 Y424 5742.00 326.21 A
Bl Y423 5706.00 410.21 A
2 Y22 5670.00 326.21 A
B Y1 5634.00 410.21 A
B Y40 5598.00 326.21 A
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No. Nere X (Um) Y (um) Burptype
36 Y419 5562.00 410.21 A
36 Y418 5526.00 326.21 A
7 Y417 5490.00 410.21 A
38 Y416 5454.00 326.21 A
30 Y415 5418.00 410.21 A
30 Y414 5382.00 326.21 A
R Y413 5346.00 410.21 A
w2 Y412 5310.00 326.21 A
3 Yant 5274.00 410.21 A
W Y410 5238.00 326.21 A
35 YA® 5202.00 410.21 A
36 YAB 5166.00 326.21 A
3 Y407 5130.00 410.21 A
38 YA 5094.00 326.21 A
39 Y46 5058.00 410.21 A
30 Y404 5022.00 326.21 A
Bl YAB 4986.00 410.21 A
» YAR 4950.00 326.21 A
BB YAO! 4914.00 410.21 A
4 YA 4878.00 326.21 A
¥ Y30 4842.00 410.21 A
5B Y38 4806.00 326.21 A
37 Y307 4770.00 410.21 A
B Y356 4734.00 326.21 A
o YX5 4698.00 410.21 A
30 Y304 4662.00 326.21 A
Bl Y38 4626.00 410.21 A
» Y2 4590.00 326.21 A
63 Y301 4554.00 410.21 A
A Y30 4518.00 326.21 A
¥ Y380 4482.00 410.21 A
35 Y388 4446.00 326.21 A
37 Yag7 4410.00 410.21 A
k) Y356 4374.00 326.21 A
3D Y386 4338.00 410.21 A
30 Y384 4302.00 326.21 A
37 Y383 4266.00 410.21 A
n Y3 4230.00 326.21 A
73 Y381 4194.00 410.21 A
374 Y380 4158.00 326.21 A
375 Y3m 4122.00 410.21 A
3% Y378 4086.00 326.21 A
37 Yar7 4050.00 410.21 A
k) Y376 4014.00 326.21 A
k) Y375 3978.00 410.21 A
30 Y374 3942.00 326.21 A
381 Y373 3906.00 410.21 A
® Y372 3870.00 326.21 A
B Y371 3834.00 410.21 A
B4 Y30 3798.00 326.21 A
36 Y350 3762.00 410.21 A
36 Y363 3726.00 326.21 A
387 Y367 3690.00 410.21 A
) Y35 3654.00 326.21 A
30 Y366 3618.00 410.21 A
30 Y364 3582.00 326.21 A
Bl Y363 3546.00 410.21 A
3 YR 3510.00 326.21 A
3B Y351 3474.00 410.21 A
™ Y30 3438.00 326.21 A
%6 Y350 3402.00 410.21 A
%6 Y368 3366.00 326.21 A
o7 Y357 3330.00 410.21 A
38 Y35 3294.00 326.21 A
30 Y356 3258.00 410.21 A
40 Y354 3222.00 326.21 A
01 Y363 3186.00 410.21 A
a2 Y382 3150.00 326.21 A
4B Y351 3114.00 410.21 A
404 Y350 3078.00 326.21 A
46 Y39 3042.00 410.21 A
46 Y348 3006.00 326.21 A
a7 Yaa7 2970.00 410.21 A
408 Y356 2934.00 326.21 A
40 Y345 2898.00 410.21 A
410 Y34 2862.00 326.21 A
41 Y343 2826.00 410.21 A
412 Y32 2790.00 326.21 A
413 Y341 2754.00 410.21 A
414 Y30 2718.00 326.21 A
415 Y30 2682.00 410.21 A
416 Y338 2646.00 326.21 A
417 Y337 2610.00 410.21 A
418 Y36 2574.00 326.21 A
419 Y336 2538.00 410.21 A
20 Y334 2502.00 326.21 A

No. Nare X (Um) Y (um) Burptype
2 Y33 2466.00 410.21 A
2 Y3 2430.00 326.21 A
23 Y331 2394.00 410.21 A
4 Y30 2358.00 326.21 A
45 Y29 2322.00 410.21 A
426 Y28 2286.00 326.21 A
47 Y27 2250.00 410.21 A
8 Y6 2214.00 326.21 A
429 Y25 2178.00 410.21 A
20 Y24 2142.00 326.21 A
431 Y23 2106.00 410.21 A
42 Y22 2070.00 326.21 A
43 Y21 2034.00 410.21 A
4 Y30 1998.00 326.21 A
4% Y319 1962.00 410.21 A
4% Y318 1926.00 326.21 A
37 Y317 1890.00 410.21 A
438 Y316 1854.00 326.21 A
40 Y315 1818.00 410.21 A
440 Y31 1782.00 326.21 A
“ Y313 1746.00 410.21 A
% Y312 1710.00 326.21 A
“3 Y3t 1674.00 410.21 A
44 Y310 1638.00 326.21 A
45 Y30 1602.00 410.21 A
46 Y38 1566.00 326.21 A
“7 Yaor 1530.00 410.21 A
48 Y36 1494.00 326.21 A
49 Y36 1458.00 410.21 A
=) Y304 1422.00 326.21 A
451 Y38 1386.00 410.21 A
5 YaR 1350.00 326.21 A
5 Y301 1314.00 410.21 A
5 Y30 1278.00 326.21 A
45 Y20 1242.00 410.21 A
4% Y28 1206.00 326.21 A
57 Y27 1170.00 410.21 A
48 Y26 1134.00 326.21 A
I=e) Y26 1098.00 410.21 A
460 Y24 1062.00 326.21 A
%61 Y28 1026.00 410.21 A
®0 Y22 990.00 326.21 A
463 Y2 954.00 410.21 A
464 YZ0 918.00 326.21 A
46 Y280 882.00 410.21 A
466 Y288 846.00 326.21 A
467 Y287 810.00 410.21 A
468 Y26 774.00 326.21 A
49 Y25 738.00 410.21 A
40 Y284 702.00 326.21 A
an Y283 666.00 410.21 A
n YR 630.00 326.21 A
a3 Y281 594.00 410.21 A
474 Y20 558.00 326.21 A
45 Y20 522.00 410.21 A
47 Y258 486.00 326.21 A
an Y217 450.00 410.21 A
478 Y276 414.00 326.21 A
n Y215 378.00 410.21 A
480 Y274 342.00 326.21 A
481 Y273 306.00 410.21 A
& Y22 270.00 326.21 A
83 Y271 234.00 410.21 A
% Y20 198.00 326.21 A
45 Y20 162.00 410.21 A
4% Y263 126.00 326.21 A
487 Y267 90.00 410.21 A
488 Y25 54.00 326.21 A
49 Y26 18.00 410.21 A
40 Y264 -18.00 326.21 A
21 Y263 -54.00 410.21 A
a2 YR -90.00 326.21 A
48 Y251 -126.00 410.21 A
44 Y20 -162.00 326.21 A
4% Y250 -198.00 410.21 A
1% Y28 -234.00 326.21 A
97 Y257 -270.00 410.21 A
48 Y25 -306.00 326.21 A
49 Y25 -342.00 410.21 A
50 Y254 -378.00 326.21 A
1 Y253 -414.00 410.21 A
a2 YR -450.00 326.21 A
8 Y251 -486.00 410.21 A
% Y250 -522.00 326.21 A
55 Y249 -558.00 410.21 A
56 Y248 -594.00 326.21 A
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BurpNo. Nere X (4m) Y (um) Burptype
07 Y47 -630.00 410.21 A
58 Y26 -666.00 326.21 A
9 Y245 -702.00 410.21 A
510 Y244 -738.00 326.21 A
51 Y243 -774.00 410.21 A
512 Y12 -810.00 326.21 A
513 Y241 -846.00 410.21 A
514 Y210 -882.00 326.21 A
515 Y20 -918.00 410.21 A
516 Y28 -954.00 326.21 A
517 Y237 -990.00 410.21 A
518 Y26 -1026.00 326.21 A
519 Y26 -1062.00 410.21 A
50 Y234 -1098.00 326.21 A
21 Y23 -1134.00 410.21 A
2 Y22 -1170.00 326.21 A
) Y231 -1206.00 410.21 A
24 Y20 -1242.00 326.21 A
25 Y29 -1278.00 410.21 A
56 Y28 -1314.00 326.21 A
7 Y21 -1350.00 410.21 A
58 Y26 -1386.00 326.21 A
59 Y25 -1422.00 410.21 A
50 Y24 -1458.00 326.21 A
531 Y23 -1494.00 410.21 A
52 Y22 -1530.00 326.21 A
58 Y221 -1566.00 410.21 A
54 Y20 -1602.00 326.21 A
3 Y219 -1638.00 410.21 A
5% Y218 -1674.00 326.21 A
557 Y217 -1710.00 410.21 A
58 Y216 -1746.00 326.21 A
50 Y215 -1782.00 410.21 A
50 Y214 -1818.00 326.21 A
541 Y213 -1854.00 410.21 A
52 Y212 -1890.00 326.21 A
543 Y211 -1926.00 410.21 A
54 Y210 -1962.00 326.21 A
545 Y20 -1998.00 410.21 A
56 Y28 -2034.00 326.21 A
547 Y207 -2070.00 410.21 A
58 Y26 -2106.00 326.21 A
59 Y26 -2142.00 410.21 A
550 Y204 -2178.00 326.21 A
51 Y28 -2214.00 410.21 A
=0 Y22 -2250.00 326.21 A
) Y201 -2286.00 410.21 A
54 Y20 -2322.00 326.21 A
56 Y19 -2358.00 410.21 A
55 Y18 -2394.00 326.21 A
557 Y197 -2430.00 410.21 A
5B Y1% -2466.00 326.21 A
50 Y1% -2502.00 410.21 A
50 Y194 -2538.00 326.21 A
551 Y138 -2574.00 410.21 A
52 Y12 -2610.00 326.21 A
53 Y191 -2646.00 410.21 A
54 Y10 -2682.00 326.21 A
55 Y18 -2718.00 410.21 A
55 Y188 -2754.00 326.21 A
557 Y187 -2790.00 410.21 A
558 Y186 -2826.00 326.21 A
50 Y186 -2862.00 410.21 A
50 Y184 -2898.00 326.21 A
571 Y183 -2934.00 410.21 A
572 YiR2 -2970.00 326.21 A
573 Y181 -3006.00 410.21 A
574 Y180 -3042.00 326.21 A
575 Y10 -3078.00 410.21 A
576 Y178 -3114.00 326.21 A
577 Y177 -3150.00 410.21 A
578 Y176 -3186.00 326.21 A
509 Y175 -3222.00 410.21 A
50 Y174 -3258.00 326.21 A
51 Y173 -3294.00 410.21 A
4 Y12 -3330.00 326.21 A
53 Y171 -3366.00 410.21 A
54 Y170 -3402.00 326.21 A
56 Y160 -3438.00 410.21 A
56 Y168 -3474.00 326.21 A
57 Y167 -3510.00 410.21 A
58 Y166 -3546.00 326.21 A
50 Y165 -3582.00 410.21 A
50 Y164 -3618.00 326.21 A
51 Y163 -3654.00 410.21 A
52 Y12 -3690.00 326.21 A

No. Nere X (um) Y (um) Burptype
5B Y161 -3726.00 410.21 A
4 Y160 -3762.00 326.21 A
56 Y10 -3798.00 410.21 A
56 Y158 -3834.00 326.21 A
57 Y157 -3870.00 410.21 A
58 Y15 -3906.00 326.21 A
50 Y1%5 -3942.00 410.21 A
600 Y154 -3978.00 326.21 A
a0l Y153 -4014.00 410.21 A
a2 YR -4050.00 326.21 A
a3 Y151 -4086.00 410.21 A
a0 Y150 -4122.00 326.21 A
a6 Y149 -4158.00 410.21 A
606 Y8 -4194.00 326.21 A
a7 Y -4230.00 410.21 A
a8 Y16 -4266.00 326.21 A
6o Y45 -4302.00 410.21 A
610 Y144 -4338.00 326.21 A
oM Y143 -4374.00 410.21 A
612 Y2 -4410.00 326.21 A
613 Y1 -4446.00 410.21 A
614 Y10 -4482.00 326.21 A
615 Y13 -4518.00 410.21 A
616 Y138 -4554.00 326.21 A
617 Y137 -4590.00 410.21 A
618 Y1% -4626.00 326.21 A
619 Y136 -4662.00 410.21 A
&0 Y13 -4698.00 326.21 A
&1 Y13 -4734.00 410.21 A
&2 Y12 -4770.00 326.21 A
&3 Y131 -4806.00 410.21 A
&4 Y10 -4842.00 326.21 A
&5 Y10 -4878.00 410.21 A
3 Y18 -4914.00 326.21 A
&7 Y127 -4950.00 410.21 A
&8 Y1% -4986.00 326.21 A
629 Y15 -5022.00 410.21 A
Y124 -5058.00 326.21 A
631 Y13 -5094.00 410.21 A
62 Y12 -5130.00 326.21 A
63 Y21 -5166.00 410.21 A
6% Y120 -5202.00 326.21 A
65 Y19 -5238.00 410.21 A
6% Y118 -5274.00 326.21 A
637 Y17 -5310.00 410.21 A
638 Y116 -5346.00 326.21 A
60 Y115 -5382.00 410.21 A
640 Y114 -5418.00 326.21 A
641 Y13 -5454.00 410.21 A
62 Y12 -5490.00 326.21 A
643 Yt -5526.00 410.21 A
64 Y10 -5562.00 326.21 A
645 Y100 -5598.00 410.21 A
646 Y108 -5634.00 326.21 A
647 Y107 -5670.00 410.21 A
618 Y106 -5706.00 326.21 A
649 Y106 -5742.00 410.21 A
=) Y104 -5778.00 326.21 A
651 Y103 -5814.00 410.21 A
& Y12 -5850.00 326.21 A
Y101 -5886.00 410.21 A
654 Y100 -5922.00 326.21 A
65 Y® -5958.00 410.21 A
&5 Y8 -5994.00 326.21 A
&7 Yo7 -6030.00 410.21 A
&8 Y% -6066.00 326.21 A
60 Y% -6102.00 410.21 A
680 Yot -6138.00 326.21 A
651 Y8 -6174.00 410.21 A
a2 Y2 -6210.00 326.21 A
) Yol -6246.00 410.21 A
A YO -6282.00 326.21 A
655 Y& -6318.00 410.21 A
65 Yes -6354.00 326.21 A
657 Y87 -6390.00 410.21 A
68 Y& -6426.00 326.21 A
) Y85 -6462.00 410.21 A
610 Y84 -6498.00 326.21 A
671 Y83 -6534.00 410.21 A
672 Y -6570.00 326.21 A
673 Y8l -6606.00 410.21 A
674 Y& -6642.00 326.21 A
675 Y -6678.00 410.21 A
676 Y78 -6714.00 326.21 A
677 Y77 -6750.00 410.21 A
678 Y% -6786.00 326.21 A
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No. Nere X (Um) Y (um) Burptype
6719 Y75 -6822.00 410.21 A
680 Y74 -6858.00 326.21 A
681 Y73 -6894.00 410.21 A
62 Y2 -6930.00 326.21 A
63 Y71 -6966.00 410.21 A
8 Y70 -7002.00 326.21 A
&5 Y& -7038.00 410.21 A
6% Y63 -7074.00 326.21 A
687 Y67 -7110.00 410.21 A
Y65 -7146.00 326.21 A
60 Y& -7182.00 410.21 A
60 Y64 -7218.00 326.21 A
&1 Y63 -7254.00 410.21 A
62 Y&2 -7290.00 326.21 A
68 Y61 -7326.00 410.21 A
4 Y& -7362.00 326.21 A
66 YD -7398.00 410.21 A
6% Y -7434.00 326.21 A
&7 Y57 -7470.00 410.21 A
68 Y5 -7506.00 326.21 A
60 Y5 -7542.00 410.21 A
70 Y54 -7578.00 326.21 A
o1 Y53 -7614.00 410.21 A
™ YR -7650.00 326.21 A
7B Y51 -7686.00 410.21 A
4 Y50 -7722.00 326.21 A
6 Y49 -7758.00 410.21 A
706 Y48 -7794.00 326.21 A
o7 Y47 -7830.00 410.21 A
78 Y46 -7866.00 326.21 A
70 Y45 -7902.00 410.21 A
710 Y#4 -7938.00 326.21 A
M Y43 -7974.00 410.21 A
712 Y&2 -8010.00 326.21 A
713 Y41 -8046.00 410.21 A
714 Y40 -8082.00 326.21 A
715 Y2 -8118.00 410.21 A
716 Y38 -8154.00 326.21 A
77 Y37 -8190.00 410.21 A
718 Y% -8226.00 326.21 A
719 Y% -8262.00 410.21 A
720 Y34 -8298.00 326.21 A
721 Y3 -8334.00 410.21 A
2 Y2 -8370.00 326.21 A
73 Y31 -8406.00 410.21 A
24 Y0 -8442.00 326.21 A
75 Y2 -8478.00 410.21 A
7% Y28 -8514.00 326.21 A
i Yz -8550.00 410.21 A
78 Y% -8586.00 326.21 A
72 Y5 -8622.00 410.21 A
70 Y24 -8658.00 326.21 A
731 Y23 -8694.00 410.21 A
2 Y2 -8730.00 326.21 A
738 Y21 -8766.00 410.21 A
734 Y2 -8802.00 326.21 A
75 Y19 -8838.00 410.21 A
75 Y18 -8874.00 326.21 A
730 Y17 -8910.00 410.21 A
738 Y16 -8946.00 326.21 A
70 Y15 -8982.00 410.21 A
70 Y# -9018.00 326.21 A
74 Y13 -9054.00 410.21 A
% Y12 -9090.00 326.21 A
743 i -9126.00 410.21 A
74 Y10 -9162.00 326.21 A
745 Yo -9198.00 410.21 A
76 Y8 -9234.00 326.21 A
77 Y7 -9270.00 410.21 A
748 Y6 -9306.00 326.21 A
749 Y5 -9342.00 410.21 A
70 Y4 -9378.00 326.21 A
751 Y3 -9414.00 410.21 A
= Y2 -9450.00 326.21 A
73 Y1 -9486.00 410.21 A
7 \Ci -9522.00 326.21 A
7% DUVIVY -9558.00 410.21 A
% \Ci -9594.00 326.21 A
75 DUVVY -9630.00 410.21 A
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4.5. VC1_L and VC1_R Pins

VC1_L (PAD2, PAD756, PAD754) and VC1_R (PAD220, PAD225, PAD223) are connected in the LSl as
shown in Fig4-1. These pins are used to send the VCOM output of the 1IS2200, from the lower input
side to the upper output side of the 1S2100.

Face up

D

VC1lwiring
PAD2 < PAD754/PAD756
PAD220 <« PAD223/PAD225

Fig. 4-1 Internal wiring of VC1

/ LCD Panel

1S2100 Ve1_L :
Bottom view :

1S2200
Bottom view

vei_L

VCO

Fig. 4-2VCOM wiring (e.g.)
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5. Block Diagram

8CZGA-LA

VDHR

»| Grayscale voltage

RGB05-00

generator

»
»

®

amma
ment circuit

Q
K=
c
®
i

Source line
drive circuit <

T

| Alternative drive circuit

RGB15-10

RBB25-20
Dotclk

DCKEG

Display
Data

BWS2
Hsync
Vsync
HSEG
VSEG

IS

RAM

12110
aoepIauI
god

.

A

Latch circuit

T|Address counter|
A

/RESET

/ICS

system

/RD(E)

IWR(R/W)

interface circuit

RS
D17-DO

A

IVYVYVYYVY

Sl

18 bit parallel

A

SO

16 bit parallel

SCL

8 bit parallel

PSX

9 bit serial

C86

8 bit serial

DTX1,DTX2

FYVYVYY

SCLEG1,SCLEGO

BWS1,BWS0

IF_SHARE

AA

RGB./CPU

GCs

3 &
v

Timing
generator circuit

1S2200

interface

AA

GDA

/BLCS_I

y

Registers

Power

‘ ‘ VYVVVVYYY

Supply

Sub LCD

/BLCS_O
BLSCL

controller

AAA

BLSDA

unit

A 4

Control

A

SYSCLK
( from 1S2200)

DDS

/GRESET (to 1S2200)
GFRM(to 1S2200)
GCLK(to 1S2200)
GOE1(to 1S2200)
GOE2 (to 1S2200)
CSTB(Open)
VCOUT2 to 1IS2200)

VC1_L
VC1_R

STB(to 1S2200)

VCC11(MODE)
VSS(MODE)
V18

VCC11

VSS

TEST3-0
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6. Interface

The 1S2100 has a system interface circuit and an RGB interface circuit. As for the data bus, the 1S2100
has data pins (D17-D0) for the CPU connection and RGB pins (RGB25-00) for animated displays.
Since the data bus (D17-D0) can be shared with the data bus for the RGB interface circuit, the 1IS2100
can provide the animated display interface with less wiring.

To select an interface, please refer to Table 6-1.

Pin Interface circuit
PSX IF_SHARE PGB. /CPU Sl, SO, SCLK D17-0 RGB25 - 00
L L L - System interface circuit RGB interface circuit
L L H - System interface circuit RGB interface circuit

System interface circuit

L H L

/ RGB interface circuit
L H H - RGB interface circuit
H L L System interface circuit RGB interface circuit
H L H System interface circuit RGB interface circuit
H H L System interface circuit RGB interface circuit
H H H - RGB interface circuit

Table 6-1 Interface type
Note: System interface circuit is not available when IF_SHARE=H and RGB./CPU=H.

(Parallel and serial transfers are not available.)

*: Both of circuits are available when Dotclk, /CS, /WR, /RD are inputted simultaneously.
RGB interface circuit: Display data transfer

System interface circuit: Command

6.1. System Interface Circuit

The 1S2100 has the 18/16/8-bit parallel interface circuits for i80, and
the 18/16/8-bit parallel interface circuits

and the 9/8-bit serial interface circuits for M68.

To select an interface, please refer to Table 6-2.
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Interface Terminal Interface Number of Transferring method Transferring
data method of one
Mode Mode . of one dot data
in a dot command data
PSX BWS1 | BWSO | DTX2 DTX1
MPU1 L L L X X 18-bit parallel 18 bits 18-bit collective
MPU2 L H L L H _ 18 bits 9-bit twice 16-bit collective
MPU3 L H L H H 16-bit parallel 16-bit + 2-bit
MPU4 L H L L L 16 bits 16-bit collective
MPU5 L H H L H 18 bits 6-bit 3 times
MPU6 L H H H H 8-bit parallel 8-bit + 8-bit + 2-bit 8-bit twice
MPU7 L H H H L 16 bits 8-bit twice
MPU8 H L H X X 9-bit serial 18 bits 9-bit twice 9-bit twice
MPU9 H H H X X 8-bit serial 16 bits 8-bit twice 8-bit twice

Table 6-2 System interface circuit set-up

6.1.1. Parallel interface circuit

When /CS=L, the 1S2100 becomes active and can communicate with the parallel interface circuit.

C86=L - i80 series CPU

C86=H - M68 series CPU

The i80/M68 series distinguish the data bus (D17-D0) conditions with the combinations of RS, /RD (E)
and /WR (R/W) instruction as listed in Table 6-3 and 6-4.

RS /RD (E) /WR (R/W) Function
H L H Read display data
H H L Write display data
L L H Read registers
L H L Write command
Table 6-3  i80series data bus selection
RS /RD (E) /WR (R/W) Function
H H H Read display data
H H L Write display data
L H H Read registers
L H L Write command
Table 6-4 M68series data bus selection
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Write to the display data RAM

/ICS

RS

/WR(R/W) | | | | | |

D17(15)-DO X Write to the display data RAM X Write to the display data RAM X Write to the display data RAM

Read the display data RAM

/ICS \ / \ / \ /

RS

Y — [ L

Read the display data RAM \
D17(15)-D0 X ) 4 >
dummy data data data

Write to the registers

/ICS \ / \ / \ /

RS

IWR(R/W) L] L] L]

D17(15)-D0 X command&data X  command&data X = command & data

Read the registers

/ICS \ / \ /

RS

IWR(R/W) ||

/IRD(E)

D17-D9: invalid command
18-bit parallel <D17-D9: Sommand 4 Dp3.po: data

D17-DO D8-DO: invalid data

D15-D8: invalid command

16-bit parallel D15-D8: command 4 D7-DO: data
D15-DO D7-DO0: invalid data

Fig. 6-1  18/16-bit parallel interface timing (for i80-series)
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Wtite to the display data RAM

18-bit display data RAM data(6-bit x 3 transfers / 8-bit + 8-bit+ 2-bit transfers)

1cs M\ /\ /\ /\ /\ /\ /\
RS
MRRW) L L L L L L
D7-D2(D6D0) X isttranslerdla__X__2ndtransfer dala__X_ad trarsler dala_X_{stiransierdala____2nd transfer data__X_ard transfer dala
or D7-D0 — 7 _
— —
nth dot (n+1)th dot

Wiite to the display data RAM
16-bit cisplay data RAMdata (8-bit x 2iransfers)

Ics \ /T \ /~ \ / \ / \ /T \ / \
RS
MRRW) L L L] L L L
D7-D0 X upper8oitdata X lower8nitdata X upper8hitdata X lover8bitdata X upper8iitdata X lower it data
Z AN ) —
VT ~ '
nth dot (n+1)th dot (n+2)th dot
Read the display data RAM
18-bir display data RAM data(6-bit x 3transfers / 8-bit + 8-bit + 2-bit transfers)
Ics \ / \ /~ \ / \ /T \ /T \ / \
RS
IROE) | | | | | | h
dumy data 1st trasferred data 2ndtrasfereddata 3rd trasferred data 1st trasferred data 2nd trasferred data
w_m(wm):X_mT\y [T /[ /[ /[ [
orD7-D — _/ —
\/ o~
Read the display data RAM nth ot (r+1)th dot
16-bit display data RAMdata(8-bit x 2trasnfers)
ICS \ / \ / \ / \ / \ / \
RS
IROE) [ [ [ [ — L
dummy data upper 8bit data lower 8bit data upper 8bit data lower 8bit data upper 8bit data
br-Do —_ X — { < < 7
- / & » ~—
~N ~"
nth dot (n+H1)th dot (n+2)th dot
W rite to the registers
/CS \ / \ / \ /
RS
IWR(R/W) L] LI L]
D7-DO X command X data X command
Read the registers
/CS \ / \ /
RS
/WR(R/W) L]
IRD(E) [ Fig. 6-2  8-bit parallel interface timing
D7-DO —< command X data (fOI’ I80-SerleS)
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Wrrite to the display data RAM

/ICS

RS

IWR(R/W) \ ya

/RD(E)

D 1 7(1 5)-D 0 Write to the display data RAM XWri!e to the display data RAM XWrite to the display data RAM

Read the display data RAM

/CS \ / \ / \ /

RS

IWR(R/W)_/ \_
/RD(E)
/ Read the di'splay data RAM\
D17(15)-D0 X —
dummy data data data

W rite to the register

/CS \ / \ / \ /

RS
IWR(R/W) \ ya
/RD(E) / \ / \ /T N\

D17(15)-D0 X Command & Data X Command & Data X Command & Data

Read the register

/ICS \ / \ /

RS

IWR(R/W )

/RD(E) / \
18-bit parallel D17-D9: Command
D17-DO D8-DO0: Invalid data
16-bit parallel D15-D8: Command
D15-D0O D7-DO0: Invalid data

Fig. 6-3  18/16-bit parallel interface timing (for M68-series)

D17-D9: Invalid command
D8-D0: Data

D15-D8: Invalid command
D7-DO0: Data

olob)
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Write to the display data RAM
18-bit display data RAM data (6-bit x 3transfers / 8-bit + 8-bit + 2bit transfers)

ICcs \ /~\ /\ /\ /N /\ /N
RS /

IWR(R/W) ™\

IRU(E) /~ \ VARRN /~ \ /~ \ /~ \ /~ \

D7~D2 (D5~DOXIST transfer data_X2nd transfer data X 3rd transfer data___ X ISt transter data X 2nd transfer data__ X 3rd transter data
or br=bo ~ nthdot (n¥)th dot

Write to the display data RAM
16-bit display data RAM data (8-bit x 2transfers)

ICs \ /~ \ /— \ /~ \ /~ \ /— \ /~ \
RS /

IWR(RW) ™\,

IRD(E) /\ / \ / \ / \ /\ / N\

D7~D0 X ueper dbit data_ X Tower 82|t data Xug)er Shit data Xlower 8bit data XUﬂJGT 8bit data XTower 8bit data

_
nih dot (M¥)th dot (M¥2)th dot

Read the display data RAM

18-bit display data RAM data (6-bit x 3transfers / 8-bit + 8-bit + 2bit transfers)

/CS \ / \ / \ / \ / \ / \ / \
RS /
IWR(RIW) _/f
/RD(E) /~ \ /~ \ /~ \ /~ \ /~ \ /~ \
dummy data 1st transferred date 2nd transferred data 3rd transferred date 1st transferred data  2nd transferred date
D7~D2 (D5~D0)_X ) { ) { )
or D7~D0 — —
“nitrdot (nM)th dot
Read the display data RAM
16-bit displﬂ{ata RAM data (8-bit x 2transfers
/CS / \ / \ / \ / \ / \ / \
RS /
IWR(RIW) _/f
/RD(E) / \ / \ / \ / \ /~ \ / \
dummy data upper 8bit data lower 8bit data upper 8hit data lower 8bit data upper 8bit data
D7~D0 { ) { > —
-
nt¥ dot (n)th dot (M2)th dot
Write to the registers
/CS \ / \ / \ /
RS \
IWR(R/W) ™\
/RD(E) / \ / \ / \
D7~D0 X command X data X__command
Read the registers
/CS \ / \ /
RS \
IWR(R/W) /
/RD(E) / \ / \

D7~D0 —=<_ command X data >

Fig. 6-4  8-bit parallel interface timing
(for M68-series)
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6.1.2. Serial interface circuit

When /CS=L, the 1S2100 becomes active and can communicate with a serial interface circuit. Also, the
serial data input (SI), the serial data output (SO), and the serial clock become on stand-by. The selection of
read/write data operation is made with the R/W pin.

Please remember to finish this operation in 16-clock unit when the 8-bit serial interface circuit is in use, and in

18-clock unit when the 9-bit serial interface circuit is in use.

Write to the display data RAM

/CS \ /\ —
RS

JWR(R/W)

scL o e rereririrerr—
S X display data (D15-D8) X display data (D7-DO

Read the display data RAM

/CS \ / \ / \ /
RS
JWR(R/W)
SCL
15 16 7 8 7 8
SO X dummy read Only the first 16bits X display data (D15-D8 X display data (D7-DO

Write to the registers

/cs /~\ /S
RS

/WR(R/W)

scL Ty e rererererer—
Sl Xcommand _D15-D8) X data (D7-D0)

Read the registers

/CS \ /\ —
RS

/WRER/W) T\ /

scL T Urwrrerrir e e rerererere e
S| Xcommand D15-D8)

SO X data (D7-D0)

Fig. 6-5  8-bit serial interface timing (SCLEG1=SCLEGO0=L)
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Write to the display data RAM

/Cs N\ —\ —

RS

MRRAW)  —\
scL

S X display data (D17-D9 X display data (D8-DO

Read the display data RAM

/cs N\ \ — —

RS

JWR(R/W)

SCL
15 16 17 18 8 9 8 9
SO X dummy data _ Only the first 16bits X display data (D17-D9 X display data (D8-DO

Write to the registers

/CS \ T\ —
RS

MRRMW) T\

scL CoUUUryUyererererere s e rerererererer
Si X command +data__The first 2bits of MSB are invalid.

Read the registers

/cs \ /\ /T
RS

MRRW)  — \ /

scL SN Uy I I I O
Sl Xcommand D17-D9)

SO X data (D8-D0)

Fig. 6-6  9-bit serial interface timing (SCLEG1=SCLEGO0=L)
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The setting of the SCLEG1 and SCLEGO pins specify an effective edge of the serial clock signal and 1/O data,

and an active level of the serial clock signal.

Active level of

SCLEG1 | SCLEGO Latch timing of serial data Output timing of serial data
the serial clock

L L Low level Rising edge of the serial clock | Falling edge of the serial clock
L H Low level Falling edge of the serial clock | Rising edge of the serial clock
H L High level Falling edge of the serial clock | Rising edge of the serial clock
H H High level Rising edge of the serial clock | Falling edge of the serial clock

Table 6-5 Relation between the serial clock and the serial data

ICS

SCL (SCLEG1="L")
SCL (SCLEG1="H")

S| & SO (SCLEGO0="L")

SI & SO (SCLEGO="H") X

Fig.6-7

XXX XX

XXX X X XXX

9-bit serial interface (example)

ISRON CONFIDENTIAL
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6.2. RGB Interface Circuit

The 1S2100 incorporates the RGB interface circuit for reproducing animated displays. The IF_SHARE pin
selects either L: sharing data pins (D17-D0) or R: using RGB pins (RGB25-00) as input for the RGB interface

circuit

IF_SHARE pin Description

L The data pins aren’t shared with the RGB pins. RGB25-RGB00 pins are used for the

RGB interface circuit.

H The data pins are used as the input to the RGB interface circuit.

Table 6-6 IF_SHARE pin set up

When the data pins are shared as inputs to the RGB interface circuit, bit allocations are applied as below.

Data bus RGB bus

D17-D12 RGB25-RGB20
D11-D6 RGB15-RGB10
D5-DO RGB05-RGB00

Table 6-7 Bit allocation at using for the RGB pins

When data pins are shared with input pins for the RGB interface circuit, RGB./CPU pin selects which circuit
should be used for data pins.

RGB./CPU =H: Data pins are used as inputs to the system interface circuit.

RGB./CPU =L: Data pins are used as inputs to the RGB interface circuit.

The 1S2100 has two interface modes as shown below when RGB interface is used.
You can choose the number of the data bits per dot by using the BWS2 pin. The 16-bit interface mode
(BWS2=H) 65,536 colors display with expanding 16-bit data to 18-bit data as shown in Fig.6-8.

Pi Regist
Interface n cgister Interface Number of Transferring method
type BWS2 MSBF mode the data per dot of 1 dot
(R157:D0)
RGB1 L L 18-bit 18-bit 18-bit corrective
RGB2 H L 16-bit 16-bit 16-bit corrective
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Tranfer order 1

16-bit data
Data bus p17]| p16|D15| D14]| D13| D12|D11| D10] D9 [ D8 | D7 [ D6 | D5 [ D4 | D3 | D2 | D1 | DO

NN NN NN NN NN

RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB|RGB
25 | 24 | 23 | 22 | 21 20 | 151 14 ] 13 | 12 | 11 10 | 05 |1 04 ] 03 | 02 | 01 00

input pins

L L L L
[Display data RaM| D17 [ D16 [ D15[ D14 [ D13| D12| D11| D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do |

Fig.6-8 RGB2 type

6.3. Data Distinction

The RS pin specifies an access direction either to the registers or to the display data RAM.

RS Input data
L Command
H Display data

Table 6-8: Distinction of input data

6.4. The Composition of the Register

The register consists of 16 bits. Upper 8 bits (D15-D8) are for the addresses and lower 8 bits (D7-D0) are for
the data.

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Addresses Data

Table 6-9  The composition of the register
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6.5. Relation between Bus Data and the Registers

The following shows the display data allocation of each MPU type.

6.5.1. MPU1, MPU2, MPU3, MPU4 Type

Transfer order

1

16-bit data
[Data bus p17| 16| 15[ D14| D13| D12| D11]| D10| D9 | D8 | D7 | D6 | D5 | D4 [ D3 [ D2 [ D1 | DO
[input pin [p17]p16[D15| D14[ D13| D12[D11| D10 Do | D8 [ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
[Register | [p15[p14[D13| D12| D11| D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |

6.5.2. MPU5, MPU6, MPU7 Type

1st transfer

Transfer order

1

8-bit data
[Data bus p17|p16|p15| 14| D13| D12 | D11| D10| D9 [ D8 | D7 [ D6 | D5 [ D4 | D3 | D2 | D1 | DO
[Input pin [p17|p16|D15| D14 D13| D12 | D11 | D10| D9 | D8 | D7 | D6 | D5 [ D4 | D3 | D2 | D1 | DO |
Register [p15][p14]p13] D12] D11| D10| D9 [ D8 [ D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO |

2nd transfer

Transfer order 2

8-bit data
[Data bus p17|p16|p15| D14 D13| D12 | D11| D10| D9 [ D8 | D7 [ D6 | D5 [ D4 | D3 | D2 | D1 | DO
[input pin [p17]p16]| D15 D14 [ D13| D12| D11 D10 D9 [ D8 | D7 | D6 | D5 [ D4 [ D3 | D2 | D1 | DO |
[Register | [p15[ D14 13| D12| D11| D10| D9 [ D8 [ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
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6.5.3. MPUS8 Type

[ 9-bit data [ | 9-bit data [
[ston  ——o8)(o7 X6 )05 X D4 X 03X 02X p1)D0)—— D8 X 7 X6 X 05 X D4 ){D3 X D2 X 01)(D0)
[p15] p14] p13]p12]p11]p10] D9] [ [ b7 [ D6 [ D5 [ Da [ D3 [ D2 D1 [ DO |
6.5.4. MPU9 Type
| 8-bit data [ | 8-bit data |

(o7){6)( 05X D4 )X 03 X D2X D1X D0)—— 07X D6 ) 05X D4 X D3){ D2 X D1X DO)

[Register | |p15[p14|D13|D12| D11 D10f Do [ D8| | D7 ]| D6 | D5| D4 | D3| D2 ] D1 ] DO |

6.6. Relation between Bus Data and the Display Data RAM

The following shows the display data allocation of each MPU type.

6.6.1. MPU1 Type

Transfer order 1

18-bit data
[Data bus p17|p16[ 15[ D14 | D13| D12| D11| D10] D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
[input pin [p17[p16| D15| D14| D13| D12| D11 D10] D9 | D8 | D7 [ D6 | D5 [ D4 [ D3 | D2 | D1 | DO |

[Display data RAM|[ D17 | D16 [ D15| D14 [ D13[ D12[ D11| D10| Do | D8 | D7 | D6 | D5 | D4 | D3 | D2 [ D1 | DO |

6.6.2 MPU2 Type

Transfer order 1 2

9-bit data 9-bit data
[Data bus p8| b7 | p6| D5| D4 D3| p2] 1| pofps| 7| p6]ps|pafos|p2]pt] o
[Input pin [ b8 | b7 ]| b6 | b5 | pa| D3| b2 b1 ] po|psfp7|o6]|ps5]pafops|o2]b1]po]

[Display data RAM | D17| D16 | D15| D14]| D13 D12| D11| D10| D9 | D8 | D7 | D6 [ D5 [ D4 | D3 | D2 | D1 | DO |
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6.6.3. MPU3 Type

Transfer order 1 2
16-bit data 2-bit data

[Data bus p15| D14 D13 p12| D11] D10 D9 | D8 [ D7 | D6 | D5 | D4 | D3 [ D2 | D1 | DO | D1 | DO

[1nput pin [p15[ D14| D13| D12| D11 D10| D9 | D8 | b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | D1 | DO |

[Display data RAM | D17 D16] D15[ D14 D13[ D12| D11][ D10| D9 | D8 | D7 | D6 [ D5 | D4 [ D3 | D2 | D1 | DO |

6.6.4. MPU4 Type

Transfer order

1

16-bit data
[Data bus p15| 14| p13]p12|D11] - [D10] Do | D8 | D7 | D6 | b5 | Daf D3| D2 D1 ]| DO -
[iInput pin [p15] D14 | D13] D12 D11] - [pto] po | ps | b7 | D6 | b5 | pa| D3] 2] D10 - |
\\ \\

—~—|

[Display dataRAM | D17 D16 | D15 D14 | D13 D12[ D11 D10[ D9 | D8 [ D7 | D6 [ D5 | D4 [ D3 | D2 [ D1 | DO |

D12 of the display data RAM is compensated by the data from D15, and DO of the display data RAM is
compensated by the data from D4. (The 16-bit data is expanded to 18-bit data.)

6.6.5. MPUS5 Type
MPUS type can change the location of invalid bits according to the MSBF configuration of R157 register.

MPUS5 type A (MSBF=0)

Transfer order 1 2 3

6-bit data 6-bit data 6-bit data
[Data bus D5 | D4 D3| D2 D1 | DofD5]| Da| D3] D2] D1 | D] D5[D4] D3] D2] D1] DO
[Input pin [ D5 pa]pa]p2] b1 po]ps]oalos]o2]pt]oo]los]pa]ps]oa]opr]ool

NN NN NN NN NN NN NN

[Display data RAM | D17] D16 D15[ D14 D13| D12]| D11| D10| D9 | D8 [ b7 | D6 | D5 [ D4 | D3 | D2 | D1 | DO |

Data D7 and D6 are invalid.

MPUS5 type B (MSBF=1)

Transfer order 1 2 3

6-bit data 6-bit data 6-bit data
[Data bus D7 | b6 | D5| D4 D3| D2 D7 | D6 | D5| Da| D3| D2|D7| D6 D5]| D4 | D3] D2
[Input pin [p7 | D6 | D5 | D4 | D3| D2 D7 | D6 | D5[ D4 | D3| D2 | D7 [ D6 | D5] D4 | D3| D2 |

S A A A A A A A |

[Display data RAM | D17]| D16]| D15]| 14| D13 D12| D11 D10 D9 | D8 | D7 | D6 [ D5 | D4 [ D3 [ D2 | D1 | DO |

Data D1 and DO are invalid.
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6.6.6. MPUB Type

Transfer order 1 2 3

8-bit data 8-bit data 2-bit data
[Data bus 7|6l p5]pa]ps] o2 D1 ]pofp7]o6] b5 pa]ps]p2]pt1]oof o] po
[iInput pin | o7 | b6 | p5| pa|ps| b2 1| ool b7 p6|ps|pa]ps]|p2|b1|po]p1] ool

VAN

NN

[Display data RAM [ D17] D16] D15] D14] D13[ D12 D11|D10[ D9 | D8 | D7 [ D6 | D5 | D4 [ D3 | D2 | D1 [ DO |

6.6.7. MPU7 Type

Transfer order

1

2

8-bit data

8-bit data

[Data bus p7 [ b6 ps]pa]ps] - [p2[p1]oo]p7|p6|ps|pa]os]p2|pr1]oo] -
[iInput pin [ b7 | pe|p5|pa|p3| - | b2 D1 pofp7|p6|D5|pafos|o2]p1|oo] - |
\\ \\

[Display dataRAM | D17 [ D16 | D15] D14 D13|D12[ D11]D10] D9 | D8 | D7 [ D6 | D5 | D4 | D3 | D2 | D1 [ DO |

D12 of the display data RAM is compensated by the data from D7 in the first transfer, and DO of the display data RAM is

compensated by the data from D4 in the second transfer. (The 16-bit data is expanded to 18-bit data.)

6.6.8. MPU8 Type

Transfer order

1

2

9-bit data

9-bit data

[Display data RAM |

[p17| D16]| D15] D14] D13[ D12| D11] D10] D9 |

[ps| b7 p6| Ds5| D4l p3]|p2]b1] ool

6.6.9. MPU9 Type

Transfer order

1

2

8-bit data

8-bit data

[Display data RAM |

|D17|D16|D15|D14|D13|D12|D11|D10| D9 | ps | b7 | D6 | D5]| D4 D3] D2 D1 [ Do |

D12 of the display data RAM is compensated by the data from D7 in the first transfer, and DO of the display

data RAM is compensated by the data from D4 in the second transfer.
(The 16-bit data is expanded to 18-bit data.)
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(Special Note) Switching between the MPU4 and the MPU2 types

We assure the proper switching operation as long as the following program is performed.

Initialize
Set “MPU2 MODE”
Write to the display data RAM

390nS

Set “MPU4 MODE” (switching from MPU2 to MPU4)
R6 X register setting

R7 X register setting

Write to the display data RAM

390nS

Set "MPU2 MODE” (switching from MPU4 to MPU2)
Set R6 X register

Set R7 X register

Write to the display data RAM
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6.7. Serial Interface for Sub-LCD

When /BLCS_I=L, the sub-LCD panel function is valid. The serially transferred date from the MPU can be
sent to the sub-LCD module via the 1IS2100. The interfaces for the 1S2100 and the MPU require the setting of
SCLEG1 and SCLEGO as listed in Table 6-5. When /BLCS is L, the clock signal of falling edge has priority
and outputted from BLSCL, regardless of the SCLEG1/SCLEGO setting of the 1S2100’'s SCL and the

specification of falling/rising edge. Data will be outputted in synchronization with this falling edge.

NPU serid interface IS100 seridl interface for thesbL(D
the b-LCD dpke
/CS J|/BLCSI /BLCSO y|/CS
DA K& B E
K (el =Kol (el
dok [ [ LT 1 dk ~ LT LT 1
dta X X X > X X X

Fig.6-9  An image of the sub-LCD display

/BLCS_I

/BLCS_O

SCL _J L_J L_J L_________
BLSCL I

! X XX X i XX

BLSDA

Fig. 6-10 The 8-bit serial operation
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Note1: When the sub-LCD serial interface is in use, the system interface circuit can only
communicate through the parallel interface.

Note 2: When the serial clock is inputted, please do not repeatedly switch the chip select
pin (/BLCS_I) between active and inactive.

Note 3: While transferring data, please make sure to set the chip select pin (/BLCS_I)
as inactive at every transfer (every 8bits or 9 bits).
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7. Access to the Display Data RAM

7.1. X Address of the Display Data RAM and Reading/Writing of the Display Data RAM

The 1S2100 has an internal 18-bit bus RAM for 176RGBX240-dot displays. You can access the arbitrary

address by specifying X and Y addresses. One address of X address equals to one dot.

Bit 17 16 15 14 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0

Pixel 1 Pixel 2 Pixel 3

Dot allocation

1 dot

Table 7-1 Bit configuration of the display RAM

Setting the RS pin as H enables the access from the data bus to the display data RAM. The display data
RAM data will be written at the X and Y addresses which are specified by the R6 and R7 registers. Every
time the 1IS2100 operates writing/reading of the display data, the X address increases up to 175. When the X
address reaches 175, it restarts down from 0, while the Y address increases. Also when the Y address
reaches 239, it restarts down from 0. You can select the address increment direction, either from X or Y, by
using the D2=INC bit of the R5 register.

*Note: Provided that this setting is prohibited when RGB interface circuit is in use.

0 175 X 0 175 X
0 0
i
|
|
|
|
A | —
|
[}
[}
[}
[}
239 239
Y Y
INC=0, ADX=ADR=0 INC=1, ADX=ADR=0

Fig.7-1  The address increment direction

D7=ADX and D6=ADR of R1 register decides the addressing direction of X and Y.
ADX=0: X0—X175 ADR=0: YO—Y239
ADX=1: X175—X0 ADR=1:Y239-Y0
This operation is prohibited when the RGB interface circuit is in use.
(Only the setting of ADX=ADR=0 is available in case that the RGB interface circuit is used.)
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INC=0 INC=1
Address increment Display Address increment Display
direction image direction image

ADX=0
ADR=0

=

w = | -
=
=

ADX=0
ADR=1

ADX=1
ADR=1

= I = N

Fig.7-2=The memory increment and display images

Setting the start-address when writing to the RAM
1. When the data access control register (R5) is D4=WAS=0. (Normal writing mode)

ADX ADR R6 value R7 value
0 0 0 0
0 1 0 EFH
1 0 AFH 0
1 1 AFH EFH

2 When the data access control register (R5) is D4=WAS=1. (Window access mode)

ADX  ADR R6 value R7 value

0 0 XMIN YMIN XMIN: The value set in the R8 register

0 1 XMIN YMAX XMAX: The value set in the R9 register
1 0 XMAX YMIN YMIN: The value set in the R10 register
1 1 XMAX YMAX YMAX: the value set in the R11register
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7.2. Relation between X address of the Display Data RAM and the LCD panel

152100

Table 7-2 shows the relation between the display data RAM and the LCD panel. By setting D5=ADC of the
control register (R0) as 1, the relation between the LCD panel and the display data RAM address changes. In

order to display pictures in reverse when D5=ADC of the control register (R0) is set as 1, the display data in the

display data RAM should be written in reverse.

ADX=0
Source ADC=0 Y1 | Y2 | Y3 Y4 | Y5 | Y6 | - Y523 | Y524 | Y525 | Y526 | Y527 | Y528
output  TABCE=T Y528 | Y527 | Y526 | Y525 | Y524 | Y523 | ——— Y6 | Y5 | Ya Y3 | Y2 | 1
X address 00H 01H — AEH AFH
Bit allocation 17-12 ] 16 | 50 [17-12 ] 116 | 50 17-12 ] 11-6 | 50 [17-12 [ 11-6 | 50
Dot Dot 1 Dot 2 Dot 175 Dot 176
ADX=1
Source ADC=0 Y1 | Y2 | Y3 Y4 | Y5 | Y6 [ - Y523 | Y524 | Y525 | Y526 | Y527 | Y528
Output ™Apc=1 Y528 | Y527 | Y526 | Y525 | Y524 | Y523 | - Y6 | Y5 | VY4 Y3 | y2 [ ™M
X address AFH AEH 01H 00H
Bit allocation 1712 [ 116 [ 50 [ 1712 ] 116 [ 50 17-12 [ 116 [ 50 17-12 [ 116 [ 50
Dot Dot 1 Dot 2 Dot 175 Dot 176

Table 7-2: The relation between the Display Data RAM and the LCD panel
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7.3. Arbitrary Address Area Access (Window Access Mode)

ISRON 1S2100

You can access the rectangular area that is formed by a diagonal line of the two Display Data RAM arbitrary
points, with one point as the start point and the other as the end point. The start point is specified by the R8
and R10 registers. The end point is specified by the R9 and R11 registers. By setting D4=WAS of the register
as 1, this arbitrary address area access will be available. The window access mode is active when R2:
DO=NWRGB=1 despite of this D4=WAS setting. You can either specify the rectangular area first or set the
D4=WAS of the R5 register first to start the window access mode.

In this mode, an address scanning is also valid as well as in the usual writing mode. Also by specifying the
R6 and R7 registers, it is possible to write data from the arbitrary address. Please be sure to set the address
for the R6 and R7 registers within the rectangular area. This function can be used in both of usual access
and the high-speed RAM-write modes.

*Note: R6 and R7 are prohibited to use when RGB interface is in use.

Address Address relation

X address |[00H MIN X address X address MAX X address  AFH

Y address |0OH MIN Y address Y address MAX Y address EFH

R8 register RO register
>

R10 register fo——

R11 register

v

Fig. 7-3  The address of the arbitrary address area access
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7.4. High-speed RAM-Write Mode (Burst Transfer Mode)

The 1S2100 has two ways to access the display data RAM. In addition to the standard display data
RAM-write mode, the 1S2100 has a high-speed RAM-write mode. The speed of the high-speed RAM-write
mode is twice as fast as that of the standard display data RAM-write mode. This mode is especially suited for
applications, which require the high-speed rewriting of the display data, such as display of color- animations,
etc.

By setting D6=BSTR of the data access control register (R5) as 1, this high-speed RAM-write mode become
available. When the high-speed RAM-write mode is selected, the data for two dots, which equals to 36 bits for
writing to the display data RAM, is once stored to the 1IS2100 internal register (if the data is 16 bits per dot, the
16-bit data will be expanded to 18-bit data.) and then is sent to the display data RAM. In this way, the 1S2100
achieves to double the speed of the standard RAM-write mode. However, if the data length falls short of less
than 2 dots, they will not be sent to the display data RAM. So please be sure to send data per two dots. This

high-speed RAM-write mode has restrictions for specifying those addressed listed below.

Register Register name Restrictions
R5 Data access control register Only 0 is valid
D2=INC
R6 X address register 2n-2(n=1 - 88)
Register Register name Restrictions
R8 MIN X address register 2n-2(n=1 - 88)
R9 MAX X address register

Table 7-3 ~ Address setting restrictions at the high-speed RAM-write

(Note)
(ADC=1, ADX=1), (ADC=0, ADX=0): Valid
(ADC=1, ADX=0), (ADC=0, ADX=1): Prohibited to use
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8. Input and Synchronization Display Mode

The 1S2100 has two writing modes to write display data to the display data RAM via the RGB interface circuit

as listed below.

(1) The capture mode is a mode in which display data is written to the display data RAM and the data from the
display data RAM is displayed.

(2) The override mode is a mode in which RGB pins are not available to input display data. The system

interface circuit will be used to input display data.

Also the 1S2100 has two synchronization display mode as listed below,
(1) The internal synchronization display mode that is synchronized with the internal clock and shows displays.
(2) The externally synchronization display mode that is synchronized with the vertical synchronization signal

(Vsync) and the horizontal synchronization signal (Hsync), and shows displays.

To select one of these modes, set D2=RGBS, D1=DISPCK, DO=NWRGB of the RGB control register (R2).

Table 8-1 shows the combinations of these modes. When switching modes, 1S2100 can display correct

pictures only after finish displaying the present frame.
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R2 register Signal used Display data RAM
Dat Used > Di
D2 D1 Do RGB aa s€ to write to the > Display
mode Input Interface display data Signal d
RGBS | DISPCK | NWRGB pin circuit play Mode name ignal use
RAM to display
RGBX5-X0 RGB Externally Vsync,
o 1 1 Capture /Dl;( D)(() et Vsync, Hsync | synchronized Hsync,
mode ) intertace Dotclk display mode Dotclk
(*1) circuit
Refert o “8.1.1.”
RGBX5-X0 RGB Internaly SYSCLK
0 0 1 Capture /Dl;(-D-)(; interface Vsyne, Hsync | synchronized (*2)
mode o Dotclk display mode
(*1) circuit
Refer to “8.1.2.”
. System /CS, IRD (E), Internally SYSCLK
Override . ) N
1 0 0 D17~DO interface /WR (RW) synchronized (*2)
RGB mode o ;
circuit (*3) display mode
Refer to “8.1.3.”
Externally Vsync,
Override System /CS, IRD (E), synchronlzed Hsync,
1 1 0 D17~D0O interface /WR (RW) display mode Dotelk
RGB mode S
circuit (*3)
Refer to “8.1.4.”
Table 8-1  Display mode set up

*1: By setting IF_SHARE and RGB. /CPU pins, D17-D0 can be used for the data input pins.

*2: SYSCLK: a system clock signal inputted via the SYSCLK pin.

*3: Serial interface pins are also available.
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8.1. The operation of the RGB Interface

By setting DO=NWRGB of the RGB interface register (R2) as 1, the 1S2100 can write the display data from the
RGB interfaced circuit to the display data RAM. When the RGB interface circuit is in use, the 1S2100 takes in
the display data synchronized with the vertical synchronization signal (Vsync), the horizontal synchronization
signal (Hsync), and the dot clock (Dotclk) from the RGB bus (RGB25-RGBO00) or the data bus (D17-D0), and
then writes to the display data RAM.

8.1.1. Externally synchronized display mode + capture mode

By setting D2, D1 and DO of the RGB interface register (R2) as “011", the 1S2100 enters “externally
synchronized display mode + capture mode”. In this mode, display data is written to the display data RAM first
and then displayed in synchronization with Vsync, Hsync and Dotclk by reading the display data from the
display data RAM in the same frame. The area you can capture is defined by the window access mode.

The data of other areas, which are not included in the window access area, is not updated in this mode so the
same data is displayed in those areas.

DO=NWRGB of the RGB interface register (R2) must be set as “0” when needing to update display data of the
areas which are not specified by the window access mode. Also the display data must be inputted via the
system interface pins. See “6. Interface” section for more information.

In this mode, the blanking period is defined with the RGB back porch register (R62). D7-4=HBP3-0 of the
RGB back porch register (R62) specifies the horizontal back porch period, and D3-0=VBP3-0 of the RGB back
porch register (R62) specifies the vertical back porch period. See also Fig.8-1.

Vsync
Horizontal back porch (HBP)
Hsync J/
_I_|<—y; Valid Data Vertical
e — back porch
me . period
display data
from RGB pins

|:I: display data from
the display data RAM

Fig. 8-1 An example of “externally synchronized display mode + capture mode”
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1 frame
<>
VBP Window access region
YMIN YMAX
|
Capture \ \\ \\\ % \
1 AYMINY N WYMAX 240
Memory Display the captured Memory
Panel display display picture display
Vsync |

poveux (T | T | ST | T
///// \\\\\
///// \\\\\\
e HBP TS
T E 2 / I

Hsync |
RGB25-RGB00 X D1 X b2 X b3 X b4 X Dxxx)(DxxxXDxxx
X address XMIN XMAX

Fig. 8-2  Timing generation of “externally synchronized display mode + capture mode”
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8.1.2. Internally synchronized display mode + capture mode
By setting D2, D1 and DO of the RGB interface register (R2) as “001", the 1S2102 enters “internally

synchronized display mode + capture mode”. In this mode, display data is written to the display data RAM first
and then displayed by reading the data from the display data RAM. Write operation is performed in
synchronization with Vsync, Hsync and Dotclk. On the other hand, display operation is performed in
synchronization with SYSCLK (a system clock signal inputted via the SYSCLK pin). The area you can
capture is defined by the window access mode. The data of other areas, which are not included in the
window access area is not updated in this mode, so the same data is displayed in those areas.

DO=NWRGB of the RGB interface register (R2) must be set as “0” in order to update display data of the areas
which are not specified by the window access mode. Also the display data must be inputted via the system
interface pins. See “6 Interface” section for more information.

In this mode, 1H period must be defined by SYSCLK instead of Hsync. Please refer to “8.2. Horizontal

Raster-Row Cycle Adjustment in the Internally Synchronized Display Mode”.

1 frame

VBP ( from the rising edge of Vsync )

Window access area

Y address . 1 YMIN YMAX 240 1
mempry memory display the captured memory .
dispﬁly display picture display memory display

Vsync T | .

/ S~

a4 -~ AT
Dotctk [T | (IO ATCTNONOONAO | (R | I E

s/ I

7/

H 7

/
4
/
4
/
s / .
Hsync |
Dotclk | | | | | | | |
J, <— data latch timing

RGB25-RGB00 X D0 X DI X D2 X D3 | X DxxX
X address XI\;IIN XMAX

Fig. 8-3 Timing generation of internal synchronize mode + capture mode
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8.1.3. Internally synchronized display mode + override RGB mode
By setting D2, D1 and DO of the RGB interface register (R2) as “x00” (x: 0 or 1), the 1S2102 enters “internally

synchronized display mode + override RGB mode”. In this mode, display data is inputted via data pins
(D17-D0) or serial interface pins, not via RGB pins. The system interface circuit is used to write display data
to the display data RAM. But display operation is performed in synchronization with SYSCLK (a system clock
signal inputted via the SYSCLK pin).

In this mode, 1H period must be defined using SYSCLK. Please refer to “8.2. Horizontal Raster-Row Cycle

Adjustment in the Internally Synchronized Display Mode”.

8.1.4. Externally synchronized display mode + override RGB mode

By setting D2, D1 and DO of the RGB interface register (R2) as “x10” (x: 0 or 1), the 1S2102 enters “Externally
synchronized display mode + override RGB mode”. In this mode, display data is inputted via data pins
(D17-D0) or serial interface pins, not via RGB pins. The system interface circuit is used to write display data
to the display data RAM. Display operation is performed in synchronization with Vsync, Hsync and Dotclk. In
this mode, the blanking period is defined with the RGB back porch register (R62). D7-4=HBP3-0 of the RGB
back porch register (R62) specifies the horizontal back porch period, and D3-0=VBP3-0 of the RGB back

porch register (R62) specifies the vertical back porch period. See also Fig.8-1.

8.1.5. Restrictions on RGB

When the capture mode is in use, constant Dotclk supply is need and data input is required for each frame
cycle. In the internal synchronization mode, however, the 1S2100 rewrite the reserved area, which is defined
in the window access mode, by setting D3=WNRGB of the register R2 as 1,
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8.2. Horizontal Raster-Row Cycle Adjustment in The Internally Synchronized Display Mode

The 1S2100 receives SYSCLK from the 1S2200. The clock number of SYSCLK defines the horizontal
raster-row cycle in the internally synchronized display mode.  The horizontal raster-row cycle can be
adjusted by two ways. One is by calibration and the other is by setting the clock number of one horizontal
period in the register. This horizontal cycle adjustment is done by DO=CLKM of the raster-row cycle control
mode register (R141).

Raster-row cycle control mode register R141

DO=CLKM Configuration
L Calibration
H Register set up

Fig. 8-4 Line frequency set up

1 frame ( ( 220+dummy) raster-rows x 1 H period )

A
y

SYSCLK 1 J?g| J?g V—lj—|_|—| Ve J28|—| Jee ml
|‘ 1H defined by calibration or register setting = ‘:
sysctK _I—I_|—IJ—U—IJ—IJ—U—U—IJ—I_? I—IJ—IJ—IJ—IJ—IJ LM

Fig.8-5  Timing of internal clock mode with 1S2200 (220-raster-row mode)

8.2.1. Horizontal raster-row cycle adjustment by calibration

By setting DO=0OC of the calibration register (R45) as 0, calibration will start. The calibration starts from the
first positive edge of SYSCLK after DO=0OC is set. The 1S2100 counts the number of positive edges of
SYSCLK (tcal) until DO=OC becomes 1. Then the 1S2100 writes the number of positive edges of SYSCLK in
the raster-row clock register (R139). When D1=LTS of the control register 2 (R1) is 1, the 1S2100 sets double
the number of the counted positive edges (tcal).
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SYSCLK _|—|_|—|_|—|_|—|_|—|_22

Calibration number

Fig. 8-6 Calibration (220 raster-row mode)

8.2.2. Horizontal raster-row cycle adjustment by register set-up.
First you need to specify the target frame frequency that drives the LCD (60 Hz normally.)
Next using the formula below, calculate the integer of HCK, which is close to the target frame frequency.

SYSCLK: System clock frequency (the clock frequency supplied from the 1S2200)

HCK: Raster-row clock number which will be set in the raster-row clock register

GL+1: Gate drive number (220/240) + 1 (dummy output)

e.g. Target frame frequency=60Hz: SYSCLK= 600KHz: GL=220
600KHz=(HCK 1)=(220 1)=60Hz HCK=45.2

Please determine the figure around HCK=45 while looking at the LCD panel.
*Note: HCK setting is invalid without setting CLKM=1, therefore the default setting of HCK=25H stays effective.

The 1S2100 sends the clock to the 1S2100 and the clock frequency accuracy is between -40% and +30%. If
the accurate horizontal cycle is needed in the internally synchronized display mode, please use the calibration

function.
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9. Display Operation
1S2100 can control the step-up time to the panel shown below.
1H period /
SON (
Y1 - Y528 Hi-Z (n)th source output period Hi-Z (n+1)th source output|period |_
GON GOF \‘; \
GCLK (gate-on period) \ \ ‘
o(n) (n)th gate output period {output wave from the 152200
O (n+1) (n . L)th gate output l—————(output wave from the 152200
period
Fig.9-1  Horizontal timing
9.1. Control Registers for Source Lines/Gate Raster-rows
9.1.1. Source on register (R136)
D7 D6 D5 D4 D3 D2 D1 DO
SON7 SONG6 SON5 SON4 SONS3 SON2 SONL1 SONO

The clock number of SYSCLK defines SON.
Set up the timing to start the source output.
Configuration is prohibited on 00H-01H.

The source output shuts off automatically after 1H. After SON process, it switches to the source output of the

next raster-row.

9.1.2. Gate-on register (R137)

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

GON7

GONG6

GONS5

GON4

GONS3

GON2

GON1

GONO

The clock number of SYSCLK defines GON.

Set up the timing to turn on the gate line.
Configuration is prohibited on 00H-02H.

In addition, the configuration on 00H-04H is prohibited in the skip1C mode.

And the configuration on 00H-05H is prohibited in the skip2B mode.
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9.1.3. Raster-row cycle adjusting mode register (R141)

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

GOF6

GOF5

GOF4

GOF3

GOF2

GOF1

GOFO0

CLKM

The clock number of SYSCLK defines GOF.

Set up the period of the gate raster-row being on.

R137, R141 setting restrictions

(GON+GOF)=<(HCK-2)

9.2. All 0/1 Display

1S2102 can display 0 or 1 data on the whole screen in spite of the data in the display data RAM by the
setting of D7=DISP1 or D6=DISPO of the control registerl (RO).
(The data in the display data RAM is retained.)

Control resiter 1 (R0)

D7 D6 D5 D4 D3 D2 D1 DO
DISP1 DISPO ADC DTY STBY COLOR GSM
DISP1 DISPO Display

0 0 display the data from display data RAM

0 1 display "0" regardless of the data in display data RAM
1 0 display "1" regardless of the data in display data RAM
1 1 display "1" regardless of the data in display data RAM

9.3. Stop Gate Scanning

You can stop gate scanning by setting DO=GOE1ON of the GOE 1 output control register (R59) as “0".

case, all gate scans will be stopped. However, the frame frequency doesn’t change.

GOE 1 output control register (R59)

D7

D6

D5 D4 D3 D2 D1

DO

GOE1O0N

In this
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10. Display Control

10.1. Power-on Sequence

For the power supply configuration of the 1S2200, please refer to the 1S2200 specification.

ISRON CONFIDENTIAL

55/111
1S2100Verl.61



l// ISRON 1S2100

10.2. Stand-by Sequence

The 1S2100 goes into stand-by mode by D3=STBY of the control register (R0) and DO=OSCSTBY of the
control register2 (R1). Contents of the display data RAM and all registers will be reserved in this stand-by
mode.

When the STBY is set as 1, the source output (Y1-Y528) is fixed to VSS. After scanning the frame in display,
GOB2 becomes LOW automatically (GOEL1 also becomes LOW), turns on all the gate outputs (01-0240). This
discharges the electric charge of the panel. After tOE2RG period, of which the panel completes discharging
(specify according to the panel’'s characteristics), you can stop the VS regulators by setting RGON of the
power supply system control register 4 (R27) as 0, and by setting COMHI of the power supply system control
register 7 (R30), the output of VCOM becomes Hi-Z. Then stop the VR regulator by setting RGONR of the
power supply system control register 1(R24). And by setting D6, D4-DO0 of the power supply system control
registerl (R24) as 0, the DC/DC converter will be stopped. By this operation, all the gate outputs (01-0240)
become VSS. Next, if you set OSCSTBY of the control register 2 (R1) as 1, the 1S2200 will stop the

oscillation.
Stand-by confi
y_ ig Turn all the Stop oscillation
STBY=1 gate on
1OE2RG OSCSTBY=1
—
Z]..[200] 241 ] | |

S G 00—
Y1~Y528

GFRM
GCLK [ S I R A

vcoutz T

RGONS/RGONR
DCON _

GOE1
VCOM =
‘
o1 ]
.
] Fix the gate
output to VSS

i

—

GOE2

|

02

1
3] ]

0142

0143

)
e ]| |
|

0241 | 1
0241 | 1 L
Fig. 10-1 Stand-by sequence
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10.3. Stand-by Release Sequence

The 1S2100 will start oscillation by setting OSCSTBY of the control register2 (R2) as 0. After the oscillation is

stabilized, the 1S2100 will operate the power-supply-on-sequence and restart displaying.

[ Start oscillation ] R1 :D0OSCSTBY=0

Y 50ms
Set the step-up frequency . —
[ (to the max frequency) ] R26: D[?SFBZ ClCS [1:0] = 10b
¢ 1ms D3-DO FS [3,0] = 0000b
VR = 1.8V ] R25 : D4-D2 VRSEL [2,0] = 000b
+ 1ms
R33 : D5 PONM=0
External sequence ] D4 POM=1
$ ims
VR regulator : on . —
[ e | mesosroones
10ms
) R24: D6 RGONR=1
[ VDD2 : on ] D1 VD20ON=1
DO DC/DC=1
10ms
A

[ VS setting customer conditions ] R27 : D3-D1 VSEL2-0 DO RGON=1

l 10ms

[ VSS2, VSS3, V/SS4, ] R24:D6 RGONR=1 D4 VS30N=1

VDD1:on D3 VS20N=1 D2 VD20ON=1
D1 VD1ON=1 DO DC/DC=1
¢ 20ms

[ VCOM : on
* ims

] R30 : D4 COMHI=1

] R33 : D5 PONM=0

Output li
[ utput power supplies D4 PON=0

X 100ms

[ VR setting customer conditions ] R25 : D4-D2 VRSEL [2:0]

¢ ims

[ Set the step-up frequency ] R26 : D6 FUP=0

(optimized for the panel) D5, D4: CCS [1:0] = 01b
D3-DO0 FS [3,0] = 0000b

ims

A

[ Release the stand-by mode ] RO D3 STBY=0

Fig.10-2 The stand-by release sequence
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11. Gamma Correction Function

The 1S2100 incorporates a gamma correction function to simultaneously display 262,144 colors. The gamma
correction function is operated with the gamma-correction registers. The gamma-correction registers have
switches for gradient, amplitude and fine corrections. Each switch is separated into positive and negative
ones, so the polarity of each register can be specified independently. However, these registers for R, G and B

are common.

Fig. 11-1 The gamma condition block and the grayscale controls

‘ Gamma adjustment register ‘ ‘ Fine adjustment register ‘ ‘ Amplitude adjustment register ‘ Positive register

‘Gamma adjustment register ‘ ‘ Fine adjustment register H Amplitude adjustment register ‘Negative register

WYy v vy ¥V vy

‘ Register switch ‘

VDHR4—§ ‘
Z
VRO
. VR1
3 bit
selector
3 bit VR2
=_—1— selector
= : VR3
[ soir |
E: ] selector ‘
= : — VR4
1 3bit

= | selector ‘ |
5 v VRS
o i 3 bit
% ] selector
311
In) o] VR6
y = ] 3bit

]
g = ] selector
815
VR7

M
W
A

vV Vv VvV VY vy

= Grayscale amplifier

3 V2 V1 VO
[

NNy

V63 V62 V61 V60

‘ 64 —level grayscale control R }7

‘ 64 - level grayscale control G }

‘ 64 — level grayscale control B }7

3ul| 8ALP 32IN0S
aoti

‘ Display data R ‘ Display data G ‘ Display data B ‘
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11.1. Gradient Adjustment

The gradient adjustment registers (R148, R154) are used to adjust the gradient in the middle of the grayscale
characteristics for the voltage without changing the dynamic range.
(See Fig. 11-2 A Gradient adjustment)

11.2. Amplitude Adjustment

The amplitude adjustment registers (R143, R144, R149, R150) are used to adjust the amplitude.
(See Fig. 11-2 B1, B2 Amplitude adjustment)
If you set D4=GSEL of the control register 2 (R1) as 0, the amplitude registers are fixed as VO=VDHR,

V63=VSS regardless of those values.

11.3. Fine Adjustment

The fine adjustment registers are to make fine adjustment of the grayscale voltage level.
(See Fig. 11-2 C Fine adjustment)

Grayscale voltage
Grayscale voltage
Grayscale voltage
Grayscale voltage

> > >
> > »

>
Grayscale number

Grayscale number Grayscale number Grayscale number

. . B Amplitude B2 Amplitude C Fine adjustment
A Gradient adjustment adjustment adjustment

Fig. 11-2 The grayscale number - grayscale characteristics for the voltage
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11.4. Gamma Curve Correction Circuit

All the conditioning registers have pins for the positive polarity and the negative polarity; R143 through R148

are for the positive and R149 through R154 are for the negative.

Fig. 11-3

[Amplitude adjustment GHP/GHN
SVo

VDHR o I \VRO > »vo  VvRro
VR1
1R=7
0 28R
1R><7 VR2
17R
VR3
1Rx<7
Min. 121R E -
Max. 239R * !
o«
1R<7 LS VR4
7R 2
540""
1R>7 3 T VR5
oo
-~ T Buff
7,40"( uffer V56
/%? Gradlemadustment SLP/SLN V57
0 2R /Tsval svag . vss
f:;o/ V59
2 ; V60
[T
wr<7| 5 s Vet
3 ; lVR6 > V62  VR6
T
é—e/f
L 1 | T
. VR7 p V63  VR7
1

[Amplitude adjustment GLP/GLN

Gamma curve correction circuit
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Register Default | Range D7 D6 D5 D4 D3 D2

Gamma adjustment register 1

R143 |(Upper amplitude — positive) 05H 0-31R GHP5 | GHP4 | GHP3 | GHP2
Gamma adjustment register 2

R144 |(Lower amplitude — positive) O5H 0-31R GLP5 | GLP4 | GLP3 | GLP2
Gamma adjustment register 3

R145 |(Fine F1, FO — positive) 44H |(0 - 7TR)/F*P F1P2 | FIP1 | F1PO FOP2
Gamma adjustment register 4

R146 |(Fine F3, F2 — positive) 44H |0 - TR)/F*P F3P2 | F3P1 | F3PO F2P2
Gamma adjustment register 5

R147 |(Fine F5, F4 — positive) 44H |(0 - TR)/IF*P F5P2 | F5P1 | F5PO F4P2
Gamma adjustment register 6

R148 |(Lower, upper gradient — positive) 33H |(0- 7R)/F*P SLP2 | SLP1 | SLPO SHP2
Gamma adjustment register 7

R149 |(Upper amplitude — negative) O5H (0-31R) GHN5 | GHN4 | GHN3 | GHN2
Gamma adjustment register 8

R150 |(Lower amplitude — negative) 05H (0-31R) GLN5 | GLN4 | GLN3 | GLN2
Gamma adjustment register 9

R151 |(Fine F1, FO — negative) 44H | - 7TR)/F*P FIN2 | FIN1 | FINO FON2
Gamma adjustment register 10

R152 |(Fine F3, F2 — negative) 44H |0 - 7TR)/F*P F3N2 | F3N1 | F3NO F2N2
Gamma adjustment register 11

R153 |(Fine F5, F4 — negative) 44H |(0 - 7TR)/F*P F5N2 | F5N1 | F5NO F4N2
Gamma adjustment register 12

R154 |(Lower, upper gradient — negative) 33H |(0 - 7R)/F*P SLN2 | SLN1 | SLNO SHN2

(A): 1=4R

00110100=>SLP, SLN=3x4R=12R

Table 11-1 Register table for gamma curve correction

Note 1. When the power is supplied, D4=GSEL of the register R1 is set as 0.

SHP, SHN=4x4R=16R

2. Please set D4=GSEL of the register R1 as 1 after setting the R143, R149, R144, R150.

(Contents of the R143, R149, R144, R150 are retained if D4=GSEL is set as 0
after setting the R143, R149, R144, R150.)
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11.5. Grayscale Voltage Calculation Formula

Fine adjustment Fine adjustment Reference
\Voltage Formula - " ) :
register-positive register-negative voltage

SVO _ [VDHR - VDHR x {GH /(SUMR+GH)} GHP5 - GHPO GHNS5 -GHNO VRO
SVl |[VRO-VROx 1R /SUMR FOP2 - FOPO="111" FON2 - FONO="111"

SV2 VRO -VRO x 2R / SUMR FOP2 - FOP0="110' FON2 - FONO="110’

SV3 VRO - VRO x 3R /SUMR FOP2 - FOP0="101 FON2 - FONO="101"

SV4 VRO - VRO x 4R / SUMR FOP2 - FOP0="100" FON2 - FONO="100’ VR1
SV5  [VRO-VRO x 5R / SUMR FOP2 - FOP0O="011" FON2 - FONO="011"

SV6 VRO - VRO x 6R / SUMR FOP2 - FOP0="010 FON2 - FONO="010’

SV7 VRO -VROx 7R /SUMR FOP2 - FOP0="001 FON2 - FONO="001'

SV8 |VRO - VRO x 8R / SUMR FOP2 - FOP0="000" FON2 - FONO="000’

SV9  [VRO - VRO x (8R + SH) / SUMR F1P2 - F1P0O="111" FIN2 - FINO="111"

SV10 [VRO - VRO x (9R + SH) / SUMR F1P2 - F1P0="110' FIN2 - FINO="110'

SV11 VRO - VRO x (10R + SH) / SUMR F1P2 - F1P0="101' FIN2 - FINO="101'

SV12 VRO - VRO x (11R + SH) / SUMR F1P2 - F1P0="100" FIN2 - FINO="100' VR2
SV13 VRO - VRO x (12R+ SH) / SUMR F1P2 - F1P0="011' FIN2 - FINO="011'

SV14 VRO - VRO x (13R + SH) / SUMR F1P2 - F1P0="010’ FIN2 - FINO="010’

SV15 [VRO - VRO x (14R + SH) / SUMR F1P2 - F1P0="001" FIN2 - FINO="001"

SV16 VRO — VRO x (15R + SH) / SUMR F1P2 - F1P0="000" F1N2 - FINO="000'

SV17 VRO - VRO x (32R + SH) / SUMR F2P2 - F2P0="111" F2N2 - F2N0="111"

SV18 [VRO - VRO x (33R + SH) / SUMR F2P2 - F2P0="110' F2N2 - F2N0="110’

SV19 VRO - VRO x (34R + SH) / SUMR F2P2 - F2P0="101" F2N2 - F2N0="101"'

SV20 VRO — VRO x (35R + SH) / SUMR F2P2 - F2P0="100" F2N2 - F2N0="100’ VR3
SV21 VRO - VRO x (36R + SH) / SUMR F2P2 - F2P0="011' F2N2 - F2N0="011'

SV22 VRO - VRO x (37R + SH) / SUMR F2P2 - F2P0="010" F2N2 - F2N0="010’

SV23 VRO — VRO x (38R + SH) / SUMR F2P2 - F2P0="001 F2N2 - F2N0="001'

SV24 VRO — VRO x (39R + SH) / SUMR F2P2 - F2P0="000" F2N2 - F2N0="000’

SV25 VRO — VRO x (82R + SH) / SUMR F3P2 - F3P0="111" F3N2 - F3NO="111"

SV26 VRO — VRO x (83R + SH) / SUMR F3P2 - F3P0="110' F3N2 - F3N0="110'

SV27 VRO — VRO x (84R + SH) / SUMR F3P2 - F3P0="101 F3N2 - F3N0="101"'

SV28 [VRO — VRO x (85R + SH) / SUMR F3P2 - F3P0="100 F3N2 - F3N0="100’ VR4
SV29 VRO - VRO x (86R + SH) / SUMR F3P2 - F3P0="011' F3N2 - F3N0="011'

SV30 [VRO - VRO x (87R + SH) / SUMR F3P2 - F3P0="010 F3N2 - F3N0="010’

SV31 VRO - VRO x (88R + SH) / SUMR F3P2 - F3P0="001 F3N2 - F3N0="001'

SV32 VRO — VRO x (89R + SH) / SUMR F3P2 - F3P0="000’ F3N2 - F3N0="000’

SV33 [VRO - VRO x (106R + SH) / SUMR FAP2 - FAP0O="111" F4N2 - FANO="111"

SV34 |VRO-VRO x (107R + SH) / SUMR FAP2 - F4P0="110’ F4AN2 - FANO="110"

SV35 [VRO - VRO x (108R + SH) / SUMR FAP2 - FAP0="101" F4AN2 - FANO="101"

SV36 [VRO - VRO x (109R + SH) / SUMR FAP2 - FAP0="100" FAN2 - FANO="100' VRS
SV37 |VRO-VRO x (110R + SH) / SUMR FAP2 - FAP0="011' FAN2 - FANO="011'

SV38 [VRO - VRO x (111R + SH) / SUMR F4P2 - FAP0="010 FAN2 - FANO="010’

SV39 [VRO - VRO x (112R + SH) / SUMR FAP2 - FAP0="001" F4AN2 - FANO="001"

SV40 VRO — VRO x (113R + SH) / SUMR FAP2 - FAP0="000" F4N2 - FANO="000'

SV41 |[VRO-VROX (113R + SH + SL)/ SUMR| F5P2 - F5P0="111' F5N2 - F5N0="111"

SV42 VRO — VRO X (114R + SH + SL) / SUMR| F5P2 - F5P0="110’ F5N2 - F5N0="110’

SV43 |[VRO - VRO x (115R + SH + SL) / SUMR | F5P2 - F5P0="101' F5N2 - F5N0="101"'

SV44 |VRO-VRO X (116R + SH + SL) / SUMR | F5P2 - F5P0="100' F5N2 - F5N0="100' VR6
SV45 |[VRO-VROX (117R + SH + SL)/ SUMR| F5P2 - F5P0="011" F5N2 - F5N0="011'

SV46 |[VRO — VRO x (118R + SH + SL) / SUMR | F5P2 - F5P0="010' F5N2 - F5N0="010’

SV47 |[VRO-VRO X (119R + SH + SL) / SUMR | F5P2 - F5P0="001' F5N2 - F5N0="001'

SV48 |VRO - VRO X (120R + SH + SL) / SUMR| F5P2 - F5P0="000’ F5N2 - F5N0="000’

SV49  VDHR x {GL /(SUMR+GH)} GPL5 - GPLO GNL5 - GNLO VR7

SUMR: {ladder resistance sum(GH+GL+SH+SL+121)-GH}><R
GH: (GHP, GHN selected value) x R

GL: (GLP, GLN selected value) x R

SH: (SHP, SHN selected value) X 4R

SL: (SLP, SLN selected value) X 4R

Table. 11-2 Formulas for the reference voltage
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Voltage  for|

the grayscale |[Formula

VO VRO

V1 VR1

V2 \V8+(V1-V8)*(76/94)

V3 \V8+(V1-V8)*(59/94)

Va4 \V8+(V1-V8)*(42/94)

V5 \V8+(V1-V8)*(30/94)

V6 \V8+(V1-V8)*(20/94)

V7 \V8+(V1-V8)*(10/94)

V8 VR2

Vo \V20+(V8-V20)*11/12
V10 V20+(V8-V20)*10/12
V1l \V20+(V8-V20)*9/12
vViz \V20+(V8-V20)*8/12
V13 \V20+(V8-V20)*7/12
V14 \V20+(V8-V20)*6/12
V15 V20+(V8-V20)*5/12
V16 \V20+(V8-V20)*4/12
vi7 \V20+(V8-V20)*3/12
Vis \V20+(V8-V20)*2/12)
V19 \V20+(V8-V20)*1/12
V20 VR3

V21 \V43+(V20-V43)*(22/23)
V22 \V43+(V20-V43)*(21/23)
V23 \V43+(V20-V43)*(20/23)
V24 \V43+(V20-V43)*(19/23)
V25 \V43+(V20-V43)*(18/23)
V26 \V43+(V20-V43)*(17/23)
V27 \V43+(V20-V43)*(16/23)
V28 \V43+(V20-V43)*(15/23)
V29 \V43+(V20-V43)*(14/23)
V30 \V43+(V20-V43)*(13/23)
V31 \V43+(V20-V43)*(13/23)
V32 \V43+(V20-V43)*(11/23)
V33 \V43+(V20-V43)*(10/23)
V34 \V43+(V20-V43)*(9/23)
V35 \V43+(V20-V43)*(8/23)
V36 \V43+(V20-V43)*(7/23)
V37 \V43+(V20-V43)*(6/23)
V38 \V43+(V20-V43)*(5/23)
V39 \V43+(V20-V43)*(4/23)
V40 \V43+(V20-V43)*(3/23)
a1 \V43+(V20-V43)*(2/23)
Va2 \V43+(V20-V43)*(1/23)
V43 VR4

V44 \V55+(V43-V55)*11/12
V45 V55+(V43-V55)*10/12
Va6 \V55+(V43-V55)*9/12)
V47 \V55+(V43-V55)*8/12
V48 V55+(V43-V55)*7/12
Va9 \V/55+(V43-V55)*6/12
V50 \V55+(V43-V55)*5/12
V51 \V55+(V43-V55)*4/12
V52 V55+(V43-V55)*3/12
V53 V55+(V43-V55)*2/12
V54 \V55+(V43-V55)*1/12
V55 VR5

V56 V62+(V55-V62)*(84/94)
V57 V62+(V55-V62)*(74/94)
V58 \V62+(V55-V62)*(64/94)
V59 \V62+(V55-V62)*(52/94)
V60 \V62+(V55-V62)*(35/94)
V61 \V62+(V55-V62)*(18/94)
V62 VR6

V63 VR7

Table 11-3 The voltage for (V0-V63) formula

Note!!

1) If you set GHP/GHN and GLP/GLN other than as 0, please make sure to set as follows;

VO0<VS-0.2V, V63>VSS+0.2V.

(Refer to “23. DC Characteristics”)
2) If you set GHP/GHN as 0, VO equals to VS. Please make sure to set as V1<VS-0.2V.

If you set GLP/GLN as 0, V63 equals to VSS. Please make sure to set as V62>VSS+0.2V.
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11.6. The Voltage for Grayscale and the Data of the Display Data RAM

The relationship between the grayscale output (V0-V63) and the display data RAM is as follows.

gradation voltage (\/)

Va3

TRl | mameas positive
Z negative
................................................................
00H 3FH  dicplay RM

Fig. 11-4 The relationship between the grayscale output (V0-V63) and the display data RAM
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12. Eight-color Display Mode

You can start an 8-color display mode by setting D2=COLOR of the control register 1 (R0O) as 1. The
grayscale levels to be used are only VO and V63, and the circuits for other levels (V1-V62) are disabled. This,

therefore, achieves to reduce the power consumption.

In the eight-color mode, the gamma correction function is invalid. However, the configuration for the gamma

correction registers will be maintained.

Grayscale Amplifier

64-level grayscale control R

64-level grayscale control G

64-level grayscale control B

JaAuUp ad
dol

Display data R Display data G Display data B

Fig. 12-1 Grayscale control for the eight-color display mode
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13. Partial Display Function

The partial display mode is available by setting D4=DTY of the control register 1 (R0) as 1. The 1S2100 can
drive one or two screens of any size at any position by setting the partial display control register (R18-R23).
The colors of the non-display areas can be specified by DO=PSEL of the partial-off area color register 1 (R18)
and D2=PGR, D1=PGG, DO=PGB of the partial-off area color register 2 (R19).

This function does not reduce the power consumption.

1st screen

Non-display area

Non-display area

}}

Fig. 13-1 Two screen partial drive

13.1. Partial Display Area Set-up

To specify a partial display area, first you need to specify the raster-row number, where you would like to start
the partial display from, in the partial area start registers (R20, R21). (The start raster-rows are “1+R20”,
“1+R21".) The number of raster-rows for partial display areas is specified with partial 1-’2-disp|ay area
raster-row number registers (R22, R23). Please make sure that the partial display areas 1 and 2 don't
overlap each other.

Partial 1 display area starting register (R20)

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
P1SL7 P1SL6 P1SL5 P1SL4 P1SL3 P1SL2 P1SL1 P1SLO

Partial 2 display area starting register (R21)

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
P2SL7 P2SL6 P2SL5 P2SL4 P2SL3 P2SL2 P2SL1 P2SLO
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Partial 1 display area raster-row number register (R22)

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
P1AW? P1AWG P1AWS P1AWA P1AW3 P1AW2 P1AW1 P1AWO
Partial 2 display area raster-row number register (R23)
DB7 DB6 DB5 DB4 DB3 DB2 DBL DBO
P2AWT7 P2AWG P2AWS5 P2AW4 P2AW3 P2AW2 P2AW1 P2AWO

13.2. Display Color Selection in The Non-Display Areas

The output of the non-display areas can be specified by the partial-off area color registerl and
the partial-off area color register 2.

Partial off area color register 1(R18) Display color selection
DO=PSEL; 0 The color specified by the partial off area color register 2 (R19)
DO=PSEL; 1 The color specified by 0 or 1 of the upper bit of each pixel of the
Display Data RAM
R19 ) When Pixel 1= R
52 01 50 Output voltage for each pixel e G
PGR PGG PGB Pixel 1 Pixel 2 Pixel 3 3=B
0 0 0 Vo Vo Vo Black
0 0 1 Vo Vo V63 Blue
0 1 0 Vo V63 Vo Green
0 1 1 Vo V63 V63 Cyan
1 0 0 V63 Vo Vo Red
1 0 1 V63 Vo V63 Magenta
1 1 0 V63 V63 Vo Yellow
1 1 1 V63 V63 V63 White
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13.3 Gate Scan in the Non-display Area

You can choose a gate scan method in the non-display area from these two listed below.
1. Arbitrary frame cycle
2. Reversed frame or reversed n-raster-row when the partial display areas are driven by n-raster-row

reverse.

13.3.1. Arbitrary frame cycles
Arbitrary frame cycles can be available when reversed frame or reversed n-raster-row is selected as a
gate scan of display areas. By setting DO=GSM of the control register 1 (R0O) as “1”, this gate scan will be
available. D7-D0=GSMLN7-GSMLNO of the partial gate register 1 (R52) are used to define the number
of frames where gate scan will be performed. For example, if GSMLN7-GSMLNO are set as 02H, the
gate scan will be done in one frame per every 3 frames and all gate outputs in the partial-off display areas
will be “OFF” in the other two frames.

When set GSMLN7-GSMLNO as 00H, no gate scan will be performed in the non-display areas.

Note: Prohibited to set the odd numbers to R52. (DC voltage will be applied to the panel.)

Partial gate register 1 (R52)
D7 D6 D5 D4 D3 D2 D1 DO

GSMLN7 | GSMLN6 | GSMLN5 | GSMLN4 | GSMLN3 | GSMLN2 | GSMLN1 | GSMLNO

13.3.2. Reversed frame or n-raster-row reverse when the partial display area is driven with the n-raster-row

reverse

When the partial display area is driven by the n-raster-row reverse, the 1S2100 can drive the non-display

areas by the frame reverse by setting DO=PNFRM of the partial gate register 2 (R53) is set as “1".

Note: PNFRM has to be set as 0 when normal display mode is selected (R0:D4=DTY=0).

Partial gate register 2 (R53)

D7 D6 D5 D4 D3 D2 D1 DO

PNFRM
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14. Vertical Scroll Function

The IS 2100 incorporates a scroll display function. Since this scroll function does not perform automatically,
please follow the instruction below to manually operate this function.

First specify the number of the raster-row to assign where to start the scrolling in the scroll area start register
(R15). Next, define the number of raster-rows for the scroll area in the scroll area raster-row number register
(R16).

If you specify an amount of scroll (e.g. 2 steps) in the scroll step number register (R17), the displayed picture
will scroll up from the next frame by the specified amount (e.g. 2 steps) and maintain its displayed picture.
Also if you want the picture to scroll up (e.g. 2 steps) further, please set (2 2=4) in the R17. Accordingly, if
you want the picture to scroll up (e.g. 2 steps) further again, please set (2 2 2=6)inthe R17. When value
of R17 exceeds value of R16, please-reset the value of R17 with the value less than R16.

To stop this scroll function, please set 0 in the scroll step number register (R17).

0 (Setas R17=02h 0 ‘ Setas R
\%

Scroll area start register

Scroll area raster-row number register
N-2,

The mount of the scroll area ( 2 raster-rows) The amount of scroll area
(4 raster-rows)

N»4_

Scroll area start register

Scroll area raster-row
N-2 number register

240 240
[

The amount of the school area (2 raster-rows) It stays still.

Fig. 14-1 Image that the display start line is the second line
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14.1. Registers for The Scroll Control

14.1.1. Scroll area start register (R15)

D7 D6 D5 D4 D3 D2 D1 DO
Start raster-row Y address
SSL7 |[SSL6| SSL5 | SSL4 | SSL3 | SSL2 | SSL1 | SSLO

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 1 1 0 1 1 0 1 237

1 1 1 0 1 1 1 0 238

1 1 1 0 1 1 1 1 239

14.1.2. Scroll area line number register (R16)

D7 D6 DS D4 D3 D2 D1 DO Scroll area raster-row number
SAW7 | SAW6 | SAW5 | SAW4 | SAW3 | SAW2 | SAW1 | SAWO

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

1 1 1 0 1 1 0 1 238

1 1 1 0 1 1 1 0 239

1 1 1 0 1 1 1 1 240
14.1.3. Scroll step humber register (R17)

D7 D6 DS D4 D3 D2 D1 DO Scroll step raster-row number
SST7 | SST6 | SST5 | SST4 | SST3 | SST2 | SST1 | SSTO

0 0 0 0 0 0 0 0 No scroll

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 1 1 0 1 1 0 1 237

1 1 1 0 1 1 1 0 238

1 1 1 0 1 1 1 1 239
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15. Interface for Setting up the 1S2200

The 1S2100 has an internal serial interface for setting up the gate-driver 1S2200 with an internal power supply.
Writing to the registers in the 1S2100 starts the serial communication automatically. Under the serial
communication, the automatic transfer is not available even if you write to the registers for the 1S2200.
Please write to the next register after the serial communication is finished. Please remember to keep
distance of 50jus or more when you write to the 1S2200 register continuously.

Refer to the 1S2200’'S specification for further details.
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16. Gate Raster-Row Drive

The 1S2100 incorporates an n-raster-row reversed drive and a frame reversed drive. Please set them up
according to the panel’s characteristics.

Always operate the reversed frame drive for at least one frame before performing the Skip Reverse 2B.

The configuration of 00H-04H in the R137 register is invalid when the Skip Reversed 2B or IC is in use.

R55
D2 D1 DO Scan mode Description
GSCAN2 | GSCAN1 | GSCANO
0 0 0 Reversed frame Reverse operation is performed every frame.
Reverse operation is performed every configured raster-row number (01H-78H)
0 0 1 Reversed n-raster-row
set in the R51 register.
The gate output repeats ON/OFF and the common output reverses

0 1 0 Skip reverse 1 A every 2-raster-row.

The frame frequency does not change.

The gate output repeats ON/OFF and the common output reverses

0 1 1 Skip reverse 1 B every 2-raster-row. After displaying one frame, the frame reverses.

The frame frequency is not changed.

2 raster-row interlaced drive
1 0 0 Skip reverse 1 C
Only available in the internally synchronized display mode.
The gate output repeats ON/OFF/OFF and

1 0 1 Skip reverse 2 A the common output operates the frame reverse.

The frame frequency is not changed.

The gate output repeats ON/OFF/OFF and the common
output operates the frame reverse.
1 1 0 Skip reverse 2 B
3 raster-row-interlace
Only available in the internally synchronized display mode.

Fig. 16-1 Reversed AC drive display configuration
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16.1. Reversed Frame Display

Frame reverse

raster-row number E|l240] 241 1 | 2 |

3| 4| E | 239|240 241] 1 | 2 |

GFRM []

—

VCOUT2 |

GCLK ||||||||||||

GOE1

16.2. n Raster-Row Reversed Display

Iraster-row reverse

raster-row number oo f2a0 e T 1 T 2 ] [ 4 ] .. 2389 Joao Joar [ 1 T 2 ] [ 4 1]
GFRM 1 ™
veouT2 I | I | | | | I | I | I

GeLK N S Iy I

GOE1

2raster-rows reverse

raster-row number | 240 l 241 l 1 l 2 l

[ 4 ] .. 239 Joao Joar [ 1 T 2 ]

GFRM I_I

—

VCOouUT2

GeLk N S I A

I I [ [

(N I I

GOE1

16.3. Skip Reverse 1 A

4nth + 1 frame

4nth + 2 frame

Rasler-rownumber...|240|241i 1 2]3J4a]s56]78]9TJ10]..

[Z37]238]239]240]24i] t [ 2 [ 3 [ 2[5 [ 6 [ 78 ]9 [i0] -

GFRM 1 1

vcouT2 _ 1 I ] I ] [ I (| ] I ] I ]
GCLK nJyouoyJyyJyJryJyyJyyJryuyyyyUy. rqguyyyrrururururrurorororud
GOE1 LI rrrrrrJsrorJ1 rJrrrrrrrrrrirri

4nth + 3 Frame

4nth + 4 frame

raster-row number ...[237]238]239]240]241] I [ 2 [ 3 [ 2 [ 5 [ 6 [ 7 [ 8 [ 9 [10] .-

[237]238]239]240]241] L [ 2 [ 3 [ 2[5 6 [ 7159 10]

GFRM 1 1
vcouT2 [ 1 [ 1 [ 1 1 1 [ 1 [ |
GoE1 L1 Lol oririrlg o rlr L L L L L
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16.4. Skip Reverse 1 B

Raster-row
number
GFRM
vcouT2
GCLK

GOE1

Raster-row number

GFRM

vcouT2

GCLK

GOE1

anth + 1 frame anth + 2 frame

[Zoolzail 1 1 2 [ 3 [ 415 6] 71 8]0 [10] . [237]28]239]2a0]2ax] 1 [ 23 a5 6] 78] 9e[i0].
1 1
[ 1 [ 1 | L [

- J +rJ Drr-—JrrrrrJ T rJrLrrrrrJr1rr 11

anth + 3 frame anth + 4 frame

[237 1238239240241 1 [ 2 [ 3 [ 4 [ 5 [ 6 [ 7 [ 8 0o [10] . [237]238]239]240]2a1] 1 [ 2 [ 3 [ 456 7]8]c<
1 1
1 [ 1 [ 1 [ 1

16.5. Skip Reverse 1C

Raster-row
number

GFRM

VCouT2

GCLK

GOE1

Raster-row
number
GFRM
VCouT2
GCLK

GOE1

4nth + 1 frame 4nth + 2 frame

Eozaal i [ s[5 17 [ o[ iilis] 517 [19] - [233]235]237]239]24i] 2 [ A [ 6 [ &8 [io] iz 1a]i6]18]20] -

1 1
M rTrrirrrre’r] o _rDrreerererererr
rrrrrruyuUrrors rrrre e e e el

4nth + 3 frame 4nth + 4 frame

..[234]236]238]240]241] T [ 3 [ 5 1 7 [ 9 [i1] i3] 1617 ] 19] .. [233]235]237]239]241] 2 [ 4 [ 6 [ 8 Jio] iz 1416 18] 20]

X M
e T R o
Moroururrurururorrororuod

16.6. Skip Reverse 2A

Rater-row
number
GFRM
VCOUT1
GCLK

GOE1

Raster-row
number
GFRM
VCOUT1
GCLK

GOE1l

4nth + 1 frame 4nth + 2 frame

Az iz 3 a5 e[ 7189 ]i0]. E3eselozaze i [2 [ 3[4 15 [6[7[819]i0] ..
I I
1 |
LI 1 1 M1 _ I LIt 1 1 |

4nth + 3 frame 4nth + 4 frame

E37Eesozaoza] i 2 [3[al5[6 [ 718 ]9]i0]. [37]zzezsozaozai] t [ 231456178 [9]i0]..
1 I

rnyooyJrooroyryroryrerorygrrry rfrrre eyl
TJJrg——Jrrrr _rr-rne—r 1 I’>.-_’I1__I
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16.7. Skip Reverse 2B

Raster-row
nunmber
GFRM
VCOouT2
GCLK
GOE1
GFRM
Raster-row
number
GFRME
VCOoUT2
GCLK

GOE1

4nth + 1 frame . 4nth + 2 frame

[EAoEa 1 [ 2 [ 7 [i0]13]16]19]22]25]128] - [229[232[23523824q] 2 [ 5 [ & [1i[12]17]20]23]26]29] --

I I
1 I
ooy rquyrryroryrrerrerrera

4nth + 3 frame 4nth + 4 frame

sy M

. [30z33z30z30241 3 [ 6 [0 [i2[15 i8] 2i[24]27130] .. 3123423 240241l 1 [ 4 [ 7 [i0]13]i6]19]22[25]28] -

ISRON CONFIDENTIAL
75/111

1S2100Verl.61



l// ISRON 1S2100

17. Gate Driver 1S2200 Output Control

17.1. Set The Number of Gate Drive Raster-Rows

The number of the gate raster-rows is defined with DO=NGOO of the display size setting register (R13).

Display size setting register (R13)

R13 Number of the
DO=NGOO0 gate output
0 240 outputs
1 220 outputs

17.2. Scan Pattern

There are multiple ways (modes) to mount this LS| on the panel (shown on the next page). Please choose one
preferred mode for you panel and set D2 - DO of the power supply system control register 5 (R29) and the R/L
pin of the 1S2200 using the table below. For more information of the blanking period and the dummy

raster-rows, please refer to Chapter 17.3 and 17.4.

R/L | SCN2 | SCN1 |SCNO| Scan mode
H 1 1 1 MODE1R
L 1 1 1 MODE1L
H 0 1 1 MODEZ2R
L 0 1 1 MODE2L
H 1 0 1 MODE3R
L 1 0 1 MODE3L
H 0 0 1 MODE4R
L 0 0 1 MODEA4L
H X X 0 MODES5R
L X X 0 MODES5L

*All the figures below are when the output is 240. For 220 outputs, please refer to the Table 17-2.
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MODE1R

LCD Panel

f Vv 241

]|

1S2200 1S2100
MODE2R
1
121
LCD Panel <
241
122
1 121 122 241’ﬂ
152200 152100
MODE3R

161

LCD Panel
241

1 161 162 241

152200

152100

Scanning order
01-0241

SCN2=1
SCN1=1
SCNO=1
R/L=H

Scanning order
01-02-...0121
02410122

SCN2=0
SCN1=1
SCNO0=1
R/L=H

Scanning order
01-02-...0161~
02410162

SCN2=1
SCN1=0
SCNo0=1
R/L=H

MODE1L
1S2100 1S2200
l l 241 1 l
241
LCD Panel
1
v
MODE2L
1S2100 152200

lZAl 122 12 1 l
E L

122
241
g LCD Panel
1

2

MODE L
152100

:t:’ﬂ l241 162 161 1 l
J 162
241

152200

LCD Panel

Scanning order
024101

SCN2=1
SCN1=1
SCNO=1
R/L=L

Scanning order
0122-.0123...
-0241-0121...
-01

SCN2=0
SCN1=1
SCNO0=1
R/L=L

Scanning order
0162 - 0163 ...
-~ 0241 - O161...
- 01

SCN2=1
SCN1=0
SCNO=1
R/L=L
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MODE4R

LCD Panel

201
202 L

1201 202 241

152200 152100
MODESR
1 / 241
2 / >
LCD panel

152200 152100

Scanning order
01-02-...0201 -
02410202

SCN2=0
SCN1=0
SCNO=1
R/L=H

Scanning order
01 - 0241 - 02 -
0240...0122 - 0121

SCN2=X
SCN1=X
SCNO0=0
R/L=H

MODE4L

152100 152200

l241 202 201 l

l 202
241
201

LCD panel

MODESL
152100 152200

lZAl 122 1211 l

121

LCD panel

241

Scanning order

0202 - 0203...
-0241-0201...
-01

SCN2=0
SCN1=0
SCNO=1
R/L=L

Scanning order
0121 - 0122 -
0120 - 0O123...
- 02 50241~ 01

SCN2=X
SCN1=X
SCNO0=0
R/L=L
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17.3. Gate Output Order Classified by Mode

Scanning mode DDS terminal Dummy output terminal Scanning order Reserved pins

L 0241 01 -> 02-> 03 ->...-> 0239 -> 0240 -> (dummy) -
MODE1R

H o1 (Dummy) -> 02-> 03 ->...-> 0239 -> 0240 -> 0241 -

L o1 0241 -> 0240 -> 0239 ->...-> 03 -> 02 -> (dummy) -
MODE1L

H 0241 (Dummy) -> 0240 -> 0239 -> ...-> 03 -> 02 -> O1 -

L 0122 01->02-> ... ->0120->0121->0241 ->0240->0239-> ... ->0123->(dummy) -
MODE2R

H o1 (Dummy)->02-> ... ->0120->0121-> 0241->0240-> ... ->0123->0122 -

L o1 0122->0123->0124->...->0240->0241 ->0121->0120->...->03->02->(dummy)
MODE2L

H 0122 (Dummy)->0123->0124-> ... ->0241 ->0121->0120->...->03->02->01 -

L 0162 01->02->03-> ... ->0160->0161-> 0241->0240-> ... ->0163->(dummy) -
MODE3R

H o1 (Dummy)->02->03-> ... ->0161-> 0241->0240-> ... ->0163->0162 -

L o1 0162->0163->...->0240->0241->0161->0160->...->02->(dummy) -
MODE3L

H 0162 (Dummy)->0163->...->0240->0241->0161->0160->...->02->01 -

L 0202 01->02->...->0200->0201 ->0241->0240->...->0203->(dummy) —
MODE4R

H o1 (Dummy)->02->...->0200->0201 ->0241->0240->...->0203->0202 -

L o1 0202->0203->...->0240->0241->0201->0200->...->02->(dummy) -
MODE4L

H 0202 (Dummy)->0203->...->0240->0241->0201 -> 0200 -> ... -> 02 -> O1 -

L 0121 01->0241->02->0240->...->0119->0123->0120->0122->(dummy)
MODESR

H o1 (Dummy)->0241->02->0240->...->0119->0123->0120->0122->0121

L o1 0121->0122->0120->0123->...->03->0240->02->0241->(dummy)
MODES5L

H 0121 (Dummy)->0122->0120->0123->...->03->0240->02->0241->01

Table 17-1 The number of raster-rows --- 240 lines
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Scanning mode DDS terminal Dummy output terminal Scanning order Reserved pins
L 0221 01 ->02-> 03 ->...-> 0219 -> 0220 -> (dummy) 0222 - 0241
MODE1R
H o1 (Dummy) -> 02-> 03 ->...-> 0219 -> 0220 -> 0221 0222 - 0241
L 021 0241 -> 0240 -> 0239 -> ... -> 023 -> 022 -> (dummy) 01-020
MODE1L
H 0241 (Dummy) -> 0240 -> 0239 -> ... -> 023 -> 022 -> 021 01-020
L 0142 01->02-> ... ->0120->0121->0241->0240->0239->...->0143->(dummy) 0122 - 0141
MODE2R
H o1 (Dummy)->02-> ... ->0120->0121->0241->0240-> ... ->0143->0142 0122 - 0141
L 021 0122->0123->0124->...->0240->0241->0121->0120-> ... ->022->(dummy) 01-020
MODE2L
H 0122 (Dummy)->0123->0124-> ... ->0241->0121->0120-> ... ->023->022->021 01 -020
L 0162 01->02->03-> ... ->0140->0141-> 0241->0240-> ... ->0163->(dummy) 0142 - 0161
MODE3R
H o1 (Dummy)->02->03-> ... ->0141-> 0241->0240-> ... ->0163->0162 0142 - 0161
L o1 0162->0163->...->0240->0241->0141->0140->...->02->(dummy) 0142 - 0161
MODE3L
H 0162 (Dummy)->0163->...->0240->0241->0141->0140->...->02->01 0142 - 0161
L 0202 01->02->...->0180->0181 ->0241->0240->...->0203->(dummy) 0182 - 0201
MODE4R
H o1 (Dummy)->02->...->0180->0181 ->0241->0240->...->0203->0202 0182 - 0201
L o1 0202->0203->...->0240->0241->0181->0180->...->02->(dummy) 0182 - 0201
MODE4L
H 0202 (Dummy)->0203->...->0240->0241->0181 -> 0180 -> ... -> 02 -> O1 0182 - 0201
L 0111 01->0241->02->0240-> ...->0109->0133->0110->0132->(dummy) 0112 - 0131
MODE5R
H o1 (Dummy)->0241->02->0240->...->0109->0133->0110->0132->0111 0112 - 0131
0O1-010
L o11 0121->0122->0120->0123-> ...->013->0230->012->0231->(dummy)
0232 - 0241
MODES5L
0O1-010
H 0121 (Dummy)->0122->0120->0123->...->013->0230->012->0231->011
0232 - 0241

Table 17-2 The number of raster-rows --- 220 lines
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17.4. Blanking Period and Dummy Raster-Row

The dummy line number selection register (R118) is for setting the blanking period. Also you can select either
to put the blanking period and the dummy raster-row at the top of the frame or the end by
the DDS pin of the 1S2100.

17.4.1. Dummy line number selection register (R118)

D7 D6 D5 D4 D3 D2 D1 DO

DMYSEL

DMYSEL: Select the blanking period
0: 1 dummy line scan for one raster-row
(The last display data gets output from the source output.)

1: above 7 blanking period (in the blanking period, AC reversed drive of the gate-output OFF)

17.4.2 DDS pin set up

DDS pin Dummy line
L End: 1 frame scan  dummy (+7 blanking)
H Top: (7 blanking ) dummy 1 frame scan

(7 blanking) is when DMYSEL=1

This reqister is invalid when the LCD displays pictures in synchronization with the external clock.
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18. 1S2200 Control

18.1. Reset Command to The 1S2200

Software-reset can be executed to the 1S2200 from the 1S2100. By setting DO=GRES of the power supply
system register 11(R34) as 1, this setting will be transferred to the 1S2200 and a software reset will be
executed in the 1S2200. The hardware reset function by /GRESET pin is no longer available.

Please see “1S2200 specification” for more details.

18.2. Power Set-up of The 1S2200

It controls each power supply used in the 1S2100 and the 1S2200.
Refer to “IS2200 specification” for further details.
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19. Example of System Configuration

TFTLCD

WOOA

O1~0241

Y1~Y528

00-50994
01-5198d
0¢-G¢99d

APea

QUASH
QUASA

13534/

8TA

¢LNODA

135349/

NIOSAS

R

SA

YHAA
OS0ada
8TA

NIOA
WOODA

135349/

NIOSAS

als

1S2200

Wdd
10

230

130
vas

S09

[o:sla
[o:g]o
[o:sly

A1%0a

JUASH
QUASA

13534/
[o:1€la
[o]v
am
ay/

ke

TNOD

HNOD

VSSA

E€SSA

TSSA

<aan

Taan

@
>

TSSA

&
O

T 3
[To JtY
o 0O

+50

<
o

T

o %
O O

+€0

I
$)

+20

=
8

+10

Fig. 19-1 Amorphous TFT LCD panel system connection
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20. Device Code

Reading ID code register 1 (R49) enables you to obtain the manufacturer code and the version number of LSI.

And reading the ID code register 2 (R50) enables to obtain the device code of LSI.

20.1. ID Code Register 1 (R49)

D7

D6

D5

D4

D3

D2

D1

DO

MCOD3 MCOD2 MCOD1 MCODO VCOD3 VCOD2 VCOD1 VCODO
# Manufacturer code (MCOD3 - 0) = 0001
# Version code (VCOD3 - 0) = 0000
20.2. ID Code Register 2 (R50)
D7 D6 D5 D4 D3 D2 D1 DO
DCOD7 | DCOD6 | DCOD5 | DCOD4 | DCOD3 | DCOD2 | DCOD1 | DCODO

Device code (DCOD7 - 0) =00000000
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21. Register Command Table
(W  AOH)= (R/W register  default value)
Register Bit Symbol Function Configuration
D7 DISP1 |[Source output data selection Refer to “9.2. All 0/1 Display”
D6 DISPO |[Source output data selection Refer to “9.2. All 0/1 Display”
In ADX=0 setting.
D5 ADC Selection of the source address 0: Y1, Y2 and Y3 output correspond to 00H of the display data RAM..
direction 1: Y528, Y527 and Y526 output correspond to 00H of the display data
RAM.
RO . - 0: Normal display mode
anttro|1 D4 DTY Selection of the partial display 1: Partial display mode
register ; ;
D3 STBY [Selection of the stand-by 2: gt(; rrrlrée_ltljoeﬁgztéon
(W AOH) : Y
D2 COLOR |Color mode selection O 262,144-color mode
1: 8-color mode
D1
Gate scan selection at the partial-offoz Normgl mode . .
DO GSM di 1: Configure the scan cycle of the partial-off display area by the
isplay area . )
number set in the R52 register.
0: X0 - X175 1: X175 - X0
D7 ADX X address setting If RGBI/F, this setting is invalid and the only effective parameter is
D7=D6=0.
0: YO - Y239 1:Y239 - YO
D6 ADR Y address setting If RGBI/F, this setting is invalid and the only effective parameter is
D7=D6=0.
R1 D5
control 0: Fix to VO=VDHR and V63=VSS
register 2 i : : Fix to VO= an =
g D4 GSEL  |Specifies the potential of VO and V63 1: Depends on the configuration of GHP/GHN/GLP/GLN registers
(W 00H) D3
D2
0: 1 line cycle = tcal
D1 LTS Specifies the calibration period 1: 1 line cycle = tcal x 2 tcal = the number of clock
by calibration x 1 cycle time of SYSCLK
DO | OSCSTBY [152200 oscillation circuit control 0: Activates oscillation
1: Stops oscillation
D7
D6
D5
R2 D4
RGB interface| p3 WNRGB RGB interface circuit writing mode|0: Requires 1-frame data always.
register selection 1: Requires data only for the window area.
D2 RGBS [RGB interface circuit mode selection |0: Capture mode  1: Prohibited
(W 00H) D1 DISPCK Selects display timing at the RGB|0: Synchronized with SYSCLK and displays.
interface circuit 1: Synchronized with VSYNC and HSYNC, and displays.
0: Invalid to write to the display data RAM from the RGB interface|
DO NWRGB [RGB I/F pin control circuit.
1: Writes to the display data RAM from the RGB interface circuit.
D7
D6
D5
D4
R3 D3
Reset register| D2
D1
(W 00H) 0: Normal operation
1: Reset operation
DO RES Command reset of the 1S2100 This bit automatically becomes 0 when the first subsequent command

or data is issued after the register initialization.
All the registers for the 1S2100 and the 1S2200 will be initialized to the

default settings.
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Register Bit Symbol Function Configuration
D7
D6 BSTR Selects writing mode to the display|0: N_ormal write mode. _
data RAM. 1: High-speed RAM-write mode.
D5
0: Normal writing mode.
R5 D4 WAS Specifies the window access mode. |1: Window access mode: _ _ _
R2: DO=NWRGB=1 setting comes first to WAS setting, thus window|
Data access . .
control access mode is active.
Register
D3
(W O00H)
0: X address increment
D2 INC ;‘?]peegglsrses?e increment. direction Of1: Y _addres_s i_ncrement. _ o _
' ("1" is prohibited when the high speed RAM writing is in use. This|
setting is prohibited when RGB interface circuit is in use.)
D1
DO
D7 XA7
D6 XA6
R6 D5 XA5 o
X address . . . |Set within the range of 00H - AFH.
register D4 XA4 R6: Spe_:cmes X-start address setting
D3 xA3 __[of the display data RAM. “Note: R6 is invalid when R2:DO=NWRGB=1.
(W OOH) D2 XA2
D1 XAl
DO XA0
D7 YA7
D6 YAG
R7 D5 YA5 "
erggrt(éfs D4 YA4 __|Specifies Y-start address of the Set within the range of H - EFH.
D3 YA3 display data RAM. *Note: R7 is invalid when R2:DO=NWRGB=1.
(W OOH) D2 YA2
D1 YAL
DO YAQ
D7 XMIN7
D6 XMING
R8 D5 | XMINS
MINX gddress D4 XMIN4  |X-start address for the window access,
register
D3 XMIN3 |mode.
(W 00H) Bi im:mi Set within the range of 00H - AFH.
DO XMINO After X address increases up to a X address which is specified by the
D7 XMX7 MAXX address register (R9), X address restarts back from the value of]
R9 D6 XMX6 RS.
MAXX D5 XMX5
address D4 XMX4  [X-end address for the window access
register D3 XMX3 |mode.
D2 XMX2
(W 00H) "p1 | xmxt
DO XMXO0
D7 YMIN7 Set within the range of 00H - EFH.
D6 YMING
R10 D5 YMINS After Y address increases up to a Y address, which is specified, by the
MINY address DA YMINA | V-start address for the window access/MAXY address register (R11), Y address restarts back from the value
register of R11.
D3 YMIN3 _|mode.
(W OOH) D2 YMIN2
D1 YMIN1
DO YMINO
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Register Bit Symbol Function Configuration
D7 YMX7
R11 D6 YMX6
MAXY D5 YMX5
address D4 YMX4  |Y-end address for the window access
register D3 YMX3 |mode.
D2 YMX2
(W 00H) ™p1 [ vymxt
DO YMX0
D7
D6
_RI3 D5
Dlsplay size Da
setting
register D3
D2
(W O00H) D1
DO NGOO cSje_lects the output number of the gate 0 240 raster-rows
river. 1: 220 raster-rows
D7 SSLY
D6 SSL6
R15 D5 SSL5
stsacriorltlagirsetZr D4 SSL4  |Specifies the start line of the scroll
D3 SSL3 [|area.
(W O00H) D2 SSL2
D1 SSL1
DO SSLO
R16 D7 SAW7
Scroll area | D6 SAWE Set within the range of 00H - EFH.
raster-row D5 SAW5
number D4 SAW4  |Specifies the raster-row number of the| When the screen scroll display is in use, a displayed picture which is
register D3 SAW3 [scroll area. specified in the scroll area raster-row number register (R16) will be
D2 SAW?2 scrolled up by the amount which is specified in the scroll step
(W O0O0H) D1 SAW1 number register (R17).
DO SAW0
D7 SST7
R17 D6 SST6
Scroll step D5 SST5
p;gi]stig: Bg 2§¥2 Specifies the amount of scroll.
D2 SST2
(W 00H) ™y SST1
DO SSTO
D7
D6
R18 DS
Partial-off D4
area color D3
register 1 D2
D1
(W 0O0H) 0: Display the color set in the R19 register.
DO PSEL Specifies the color of the partial-off{1: Displ_ay the color that is determined by the upper bit of each pixel of
area. the display data RAM.
D7
D6
R19 D5
Partial-off Da
area color
register 2 D3
(W 00H) D2 PGR Specifies the display color for pixel 1. |0: Displays 0 1: Displays 1
D1 PGG Specifies the display color for pixel 2. |0: Displays 0 1: Displays 1
DO PGB Specifies the display color for pixel 3. |0: Displays 0 1: Displays 1
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D7 P1SL7
R20 D6 P1SL6
Partial 1 D5 P1SL5 .
display area D4 P1SL4 |Specifies the starting raster-row Set W'th'%éh: _ralggechfzzo raster-rows) or
start register D3 P1SL3 |nhumber of the partial 1 area. 00H — EFH (240 raster-rows)
D2 P1SL2
(W O0H) ™p1 [ pisL1
DO P1SLO
D7 P2SL7
R21 D6 P2SL6
Partial 2 D5 P2SL5 o
display area D4 P2SL4  |Specifies the starting raster-row Set Wlth'%gh: _raggi{(ézo raster-rows) or
start register D3 P2SL3 |[humber of the partial 2 area 00H — EFH (240 raster-rows)
D2 pP2sL2
(W 00H) ™1 [ pasL1
DO P2SL0
"2 o | piawe
dis',pallgla;}ea D5 P1AWS Set “R20 + R22" within the range of
play o . 01H — DCH (220 raster-rows) or
raster-row D4 P1AW4  |Specifies the number of raster-rows in O1H — FOH (240 raster-rows)
number D3 P1AW3 |[the partial 1 area.
register D2 P1AW2 1 raster-row will be displayed even when 00H is set.
D1 P1AW1
(W 00H) DO P1AWO
R23 D7 P2AW7
Partial 2 D6 P2AWG
i D5 P2AWS5
display area o ._|Set “R21 + R23” within the range of
raster-row D4 P2AW4 |Specifies the number of raster-rows in 00H — DCH (220 raster-rows) or
”“”.‘ber D3 P2AW3 _|the partial 2 area. 00H — FOH (240 raster-rows)
register D2 P2AW?2
D1 P2AW1
(W 00H) DO P2AWO0
D7
D6 RGONR |Controls the VR regulator. 2 xs :Zgﬂ:ig: z 8E|F The output s Hi-Z
D5
Controls the step-up of VSS3 and|0: VSS3 and VSS4 step-up OFF. The output is VSS1
Powg’zﬁjpply D4 VSSON \VSS4. 1: VSS3 and VSS4 step-up ON
system controll D3 VS20N (Controls the step-up of VSS2. 2 x:g% ::zgﬂg 8EF The outputis VSS1
register 1 : - . :
W 00H) D2 VD20ON |Controls the step-up of VDD2. (1Jj xggg Ztgg-ﬂg 8;le The output is VR.
D1 VD1ON |[Controls the step-up of VDD1. 2 Vgg?itzt;-%_:%g':'; The output s VDD2
0: DC/DC converter OFF.
DO DCON |Controls the DC/DC converter. VS, VDHR, VR, COMH, COML, VCOM, VGOFF become VSS1.
1: DC/DC converter ON.
D7
D6
D5
(VRSEL2, VRSEL1, VRSELO) = 000: 1.8V
D4 | VRSEL2 (VRSEL2, VRSEL1, VRSELO) = 001: 1.9V
R25 (VRSEL2, VRSEL1, VRSELO) = 010: 2.0V
Power supply D3 VRSEL1 Selects the output voltage of the VR|(VRSEL2, VRSEL1, VRSELO) = 011: 2.2V
system control regulator. (VRSEL2, VRSEL1, VRSELO) = 100: 2.4V
register 2 (VRSEL2, VRSEL1, VRSELO) = 101: 2.6V
D2 VRSELO (VRSEL2, VRSEL1, VRSELO) = 110: 2.7V
(W 00H) (VRSEL2, VRSEL1, VRSELO) = 111: 2.8V
D1
DO
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D7
D6 FUP Specifies fdcdc frequency for the 0: fdcdc
DC/DC converter. 1: fdedc x 2
(CLS1, CLS0)=00 SYSCLK-=-40
D5 CLSs1 = -
Specifies frequency for the DC/DC (CLST, CLS0)=01  SYSCLK~+30
R26 Converter (CLS1, CLS0)=10 SYSCLK-=+20
Power supply ' CLS1, CLS0)=11 Prohibited
system control D4 CLSO ( )
register 3 R o (FS3, FS2) = 00: fdcdc/2
D F Selects step-up frequencies for (FS3, FS2) = 01: fdcdc/4
(W 05H) VDD1, VSS2, VSS3 and VSS4. (FS3. FS2) = 10: fdcdc/8
D2 FS2 (FS3, FS2) = 11: fdcdc/16
(FS1, FSO0) = 00: fdcdc/2
D1 FS1  Iselects the step-up frequency for (FS1, FSO0) = 01: fdcdc/4
\VDD2. (FS1, FSO) = 10: fdcdc/8
DO FSO (FS1, FS0) = 11: fdcdc/16
D7
D6
D5
D4
(VSEL2, VSEL1, VSELO) = 000: 3.5V (Prohibited to use.)
R27 D3 VSEL?2 (VSEL2, VSEL1, VSELO) = 001: 4.0V
P | (VSEL2, VSEL1, VSELO) = 010: 4.25V
ower su —011-
system Coﬁgé Selects the output voltage of the (VSEL2, VSELL, VSELO) = 011 4.5V
ystel VS/VDHR requlator (VSEL2, VSEL1, VSELO) = 100: 4.75V
register D2 VSEL1 9 ) (VSEL2, VSEL1, VSELO) = 101: 5.0V
(W 0AH) (VSEL2, VSEL1, VSELO) = 110: 5.25V
D1 VSELO (VSEL2, VSEL1, VSELO) = 111: 5.25V
0: VS regulator OFF;
DO RGON [Controls the VS/VDHR regulator. ;I'/rlljeH\éSiso\u/tspgtlls Hi-Z,
1: VS regulator ON
D7
D6
D5
R29 D4
Power supply [ p3
system C°”gr°' D2 SCN2 (SCN2, SCN1, SCNO) = XX0: MODE5
(f\?vg'sge;H) (SCN2, SCN1, SCNO) = 001: MODE4
D1 SCN1 (SCN2, SCN1, SCNO) = 101: MODE3
Selects the gate scan mode. (SCN2. SCN1, SCNO) = 011: MODE2
DO SCNO (SCN2, SCN1, SCNO0) = 111: MODE1
D7
D6
R30 DS —
Power supply 0: Hi-Z
system control D4 COMHI |Controls the VCOM output. 1: Output
register 7
(W OOH) D3
D2
D1
DO
D7 DA7
R31 D6 DAG
Towert D5 DA5
supply system I
D4 DA4 o . Set within the range of 33H — B4H.
re;?srt]gfl D3 DA3 Specifies the VCOM amplitude. Other configurations are prohibited (VDC=2.8V.)
(W 3FH) D2 DA2
D1 DAl
DO DAO
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D7 CDA7
D6 CDAG6
R32 D5 CDA5

Power supply

| D4 CDA4 Set within the range of OOH - B6H.
system control

Specifies the VCOM center value.

register 9 D3 CDA3 Other configurations are prohibited. (VDC=2.8V)
(W OO0H) D2 CDA2
D1 CDAl
DO CDAO
D7
D6
- 0: External sequence
R33 DS PONM  [Specifies the DC/DC boot mode. 1: Internal sequence (Prohibited for use.)
Power supply 3
Controls the external sequence of the|0: Supply power-supply output
system control| D4 PON ; : . -
) DC/DC booting. 1: During sequence booting
register 10
(W O0H) | D3
D2
D1
DO
D7
D6
R34 D5
Power supply| D4
system control| D3
register 11 D2
(W O00H) D1
DO RES 1S2200 command reset. O Normal opera_ltlon This bIF a_u_;tqrrjatlcally be_comes
1: Reset operation 0 after initializing the register.
D7
D6
R45 DS
Calibration D4
register D3
(W 01H) D2
D1
DO OC  |Executes calibration. 0: Starts calibration
1: Stops calibration
D7 MCOD3
D6 MCOD2 A register to read manufacturer codes|1H for this product.
R49 D5 MCOD1
ID code D4 MCODO

register 1 D3 VCOD3
(W 10h) D2 VCOD2

A register to read the LSI version. Depends on the version of the product.
D1 VCOD1
DO VCODO
D7 DCOD7
D6 DCOD6
R50 D5 DCOD5
ID code D4 DCOD4 |A register to read the LSI's device

. O0OH for this product.
register 2 D3 DCOD3 |codes.

(W 00H) D2 DCOD2

D1 DCOD1
DO DCODO
D7
D6 NLINE6
R51 D5 NLINES
n raster-row D4 NLINE4 |[Specifies the number of raster-rows Set within the range of 01H - 78H.
register D3 NLINE3 [for the n raster-row reverse
(W 01H) D2 NLINE2
D1 NLINE1
DO NLINEO
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D7 GSMLN7
D6 GSMLN6 ) )
R52 D5 GSMLN5S B _ OH: Doesn't scan _the partlgl non-display area
) Specifies the gate scanning of the 1H: Scan the partial non-display area every other frames.
Partial gate D4 GSMLN4 | o'~ . ) : . .
- Partial-off display area in the n 2H: Scan the partial non-display area every two frames
register 1 D3 GSMLN3 | 5ster-row reverse :
(W 01H) | D2 | GSMLN2 : i -
255H: Scan the partial non-display area every 255 frames
D1 GSMLN1
DO GSMLNO
D7
D6
D5
D4
R53 D3
Partial gate | p»
register 2 D1
(W O00H)
. . |Only available in the raster-row reverse
DO PNFRM Spemﬁgs the g_ate reverse method 'Mo: Raster-row reverse.
the partial-off display area 1R
: Reversed frame.
D7
D6
R55 D5 (GSCAN2, GSCAN1, GSCANO) = (000): Frame reverse
Gate-scan D4 (GSCAN2, GSCAN1, GSCANO) = (001): n raster-row reverse
operation - . _|(GSCAN2, GSCAN1, GSCANO) = (010): Skip reverse 1A
selection | D3 Specifies the method of gate scanning) <~ N> GSCANI, GSCANO) = (011): Skip reverse 1B
register D2 | GSCAN2 (GSCAN2, GSCAN1, GSCANO) = (100): Skip reverse 1C
(W 00H) D1 | GSCAN1 (GSCAN2, GSCAN1, GSCANO) = (101): Skip reverse 2A
DO GSCANO (GSCAN2, GSCAN1, GSCANO) = (110): Skip reverse 2B
D7
D6
D5
R58 D4
152100 serial |23
monitor D2
register D1
(R OOH)
DO SEND  [IS2200 serial communication flag 0 Transfer comple_ted_
1: Under communication
D7
D6
D5
R59 D4
GOE1l output| D3
control D2
register D1
(W O00H)
DO GOE1ON |Controls the output of GOEL1 pin 0 Fixes GOEL to_ LOW  (No turning on of the gate)
1: Normal operation
D7 HBP3
D6 HBP2  |gpecifi i
pecifies the horizontal back porch
D5 HBP1 |period of the RGB interface. Set equal or more than 1 H.
R62 D4 HBPO
RGB back
porch register D3 VBP3
(W 88H) D2 VBP2 o i
Specifies the vertical back porch - i .
b1 VBPL |period of the RGB interface. Set within the range of 01H - OEH in the capture mode
DO VBPO
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D7
D6
R118 D5
Dummy D4
raster-row D3
number D2
selection
register D1
(W O00H) 0:
) . . : 1 dummy raster-row only
DO DMYSEL |Configures the blanking period 1: 1 dummy raster-row 7 blanking period
D7 SON7
D6 SON6
R136 D5 SON5
Source on D4 SON4  |Specifies the start timing of the source - . ) .
register D3 SON3 loutput. Specifies the time from horizontal period by the SYSCLK number
(W 02H) D2 SON2
D1 SON1
DO SONO
D7 GON7
D6 GON6
R13 D5 GONS
Gate-on D4 GON4  |Specifies the start timing of the - ) . .
register D3 GON3 _|gate-output. Specifies the time from horizontal period by the SYSCLK number.
(W 03H) D2 GON2
D1 GON1
DO GONO
D7
R 138 D6 0 Must be fixed to 0
1S2200 D5
expansion D4 0 Must be fixed to O
setting D3 QBST Must be fixed to 0
register D2
(W 00H) D1 0 Must be fixed to O
DO 0 Must be fixed to O
D7 HCK7
D6 HCK6 R141: CLKM=0 => a calibrated clock number is written.
R139 D5 HCK5 R141: CLKM=1 => Set a raster-row clock number; the integer of HCK
Raster-r_ow Da HCK4 _|Specifies the period for the number of close to a target frame frequency calculated with
clock register SYSCLK number.
(W 25H) D3 HCK3 |1 raster-row.
D2 HCK2 “Note: HCK setting is invalid without setting CLKM=1, therefore the
D1 HCK1 default setting of HCK=25H stays effective.
DO HCKO
D7 SLR7
D6 SLR6
R140 D5 SLR5
Scan D4 SLR4  |p register to read the raster-row . .
raster-row D3 SLR3 . Capable of reading the raster-row number under scanning.
: number under scanning.
register D2 SLR2
(R 00H) D1 SLR1
DO | sLRo
D7 GOF6
D6 GOF5
R141 D5 GOF4 " .
Specifies the period when the gate . .
Raster-row D4 GOF3 raster-rows is on. Specify the period by the SYSCLK number.
cycle control D3 GOF2
mode register| p2 GOF1
(W 40H) ™1 | Goro
Specifies the raster-row frequency|0: Calibration mode
DO CLKM : : h
control mode. 1: Register setting mode
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D7
R143 D6
Gamma D5 GHP5 Refer to “11. Gamma Correction Function”.
adjustment . .
rejgisterl Bg g:gg Gamma adjustment register Note: The_setting of _this register is invalid when D4=GSEL of the
D2 GHP2 control register 2 (R1) is set as 0.
(W O05H)
D1 GHP1
DO GHPO
D7
R144 D6
Gamma D5 GLP5 _ _ Refer to “11. Gamma Correction Function”.
adjustment D4 GLP4  |Gamma adjustment register _ _ _ o )
register 2 D3 GLP3 Note: The setting of this register is invalid when D4=GSEL of the
D2 GLP2 . .
(W 05H) D1 GLP1 control register 2 (R1) is set as 0.
DO GLPO
D7
R145 D6 F1P2
D5 F1P1
Gamma - h F1P0 . .
adjustment Gamma adjustment register " . -
register 3 D3 Refer to “11. Gamma Correction Function”.
D2 FOP2
(W 44H) D1 FOP1
DO FOPO
D7
D6 F3P2
R146 D5 F3P1
Gamma ["pg F3P0
adju_stme‘rl]t D3 Gamma adjustment register Refer to “11. Gamma Correction Function”.
register D2 2P2
(W 44H) D1 F2P1
DO
F2P0
D7
D6 F5P2
G'Zrl:rza D5 F5P1
- D4 F5P0
adjustment . . N . -
register 5 D3 Gamma adjustment register Refer to “11. Gamma Correction Function”.
D2 F4P2
(W 44H) D1 F4P1
DO | Fspo
D7
R148 D6 SLP2
Gamma D5 SLP1
adju;tment Da SLPO
register 6 D3 Gamma adjustment register Refer to “11. Gamma Correction Function”.
(W 33H) D2 SHP2
D1 SHP1
DO SHPO
D7
R149 D6
Gamma
adjustment D5 GHN5 _|Gamma adjustment register Refer to “11. Gamma Correction Function”.
register 7 D4 GHN4
D3 GHN3 Note: The setting of this register is invalid when D4=GSEL of the
(W 05H) [ p2 GHN2 . .
D1 GHNL control register 2 (R1) is set as 0.
DO GHNO
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D7
D6
R150 . .
Gamma D5 GLN5 Refer to “11. Gamma Correction Function”.
di D4 GLN4
adjustment G diust t regist
register 8 D3 GLN3 amma adjustment register
D2 GLN2 Note: Th tti f thi ister is invalid when D4=GSEL of th
ote: The setting of this register is invalid when D4= of the
W 05H) | p1 GLNL 9 9
DO GLNO control register 2 (R1) is set as 0.
D7
R151 D6 F1N2
Gamma D5 FIN1
adjustment D4 F1NO
register 9 D3 Gamma adjustment register Refer to “11. Gamma Correction Function”.
D2 FON2
(W 44H) ™y FONL
DO FONO
D7
R152 D6 F3N2
Gamma D5 F3N1
adjustment D4 F3NO
register 10 D3 Gamma adjustment register Refer to “11. Gamma Correction Function”.
D2 F2N2
(W 44H) ™ F2N1
DO F2NO
D7
R153 D6 F5N2
Gamma D5 F5N1
adjustment D4 F5NO
register 11 D3 Gamma adjustment register Refer to “11. Gamma Correction Function”.
D2 FAN2
(W 44H) ™y FANL
DO FANO
D7
R154 D6 SLN2
Gamma D5 SLN1
adjustment D4 SLNO
register 1 D3 Gamma adjustment register Refer to “11. Gamma Correction Function”.
D2 SHN2
(W 33H) "1 | sHN1
DO SHNO
D7
R157 D6
MPU 5 mode | D5
MSB output D4
switching D3
register D2
D1
(W O00H) - -
0: MPU5 mode A (Lower 6 bits are valid)
Do MSBF  [Selects the MPU5 mode 1: MPUS5 mode B (Upper 6 bits are valid)
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22. Absolute Maximum Ratings

Item Symbol Rated value Unit Note
Power supply (1) V18-GND -0.3-+2.4 Vv
Power supply (2) VCC11-GND -0.3-+7.0 Vv
Input voltage for digital system Vin -0.3-VCC11+0.3 \%
Power supply (3) VS-GND -0.3-+7.0 vV
Power supply (4) VDHR-GND -0.3-+7.0 vV
Operating temperature Topr -40 — +85 °C
Storage temperature Tstr -55 - +100 °c
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23. DC Characteristics

23.1. Electric Characteristics

TA = Room temperature

Iltem Symbol Condition Min. Typ. Max. Unit
Digital voltage V18 1.8 2.0 2.2 V
1.7 1.8 1.95
I/O power supply VCC11 \%
25 2.8 3.1
Voltage for the source line drive VS 4.0 5.25 \%
Grayscale reference voltage VDHR 4.0 5.25 \
Input voltage for digital system “H” ) VCC11 x
Vih VCC11 \Y
0.8
Input voltage for digital system “L” Vil VSS VCC11 x 0.2 \
Output voltage for digital system “H” VCC11 x
Voh VCC11 \Y
0.8
Output voltage for digital system “L” Vol VSS VCC11 x 0.2 \
) With no-load,
Operating current 1 11 o 150 350 UuA
. 260,000-color still picture
Digital -
) With no-load,
system Operating current 2 12 o 150 350 UuA
8-color still picture
Operating current 3 13 Stand-by current 2 10 UA
) When no-load,
Operating current 1 14 . 150 500 uA
260,000-color still picture
Analog
. When no-load,
system Operating current 2 15 . 150 500 UA
8-color still picture
Operating current 3 16 Stand-by current 1 6 uA
QOutput resistance Ron 3 5 kQ
VS = 5.0V
7 20 mV
L Grayscale output = 1.65V
Output voltage deviation AVo
VS =5.0V
7 20 mV
Grayscale output = 2.50V
GSEL=1
Output voltage range Vo (The voltages of VO and V63 | VSS +0.2 VS-0.2 \%
at GSEL=0 are excluded.)
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23.2. LCD Driver Output Characteristics

Item Symbol Unit Condition Min. Typ. Max
VDHR=5V
Driver output delay time tdd us VS=5V 30 45
Ta=Room temperature
1 kQ + 22pF
Target voltage + 35 mV
""""""""""""" JZ“ Target voltage

ISRON CONFIDENTIAL

97/111

1S2100 Verl.61



Y /4

ISRON

152100

24. AC Characteristics

24.1. i80-series MPU Connection

RS
Tah2
- N
/IcS 4
Tcyc2
Twclw2,Trclw2
/WR
/RD Twchw2, Trchw2
| Tds2 Tdh2 |
D17 to DO
(write)
Tod2
Tacs2
D17 to DO
(read)

[VCC11 =2.5V - 3.1V, V18 = 1.8V - 2.2V, Ta = Room temperature]

(In Normal writing mode)

Parameter Symbol Signal Min. Max. Unit
Address set-up time Tas2 RS 0 ns
Address hold time Tah2 /ICS 0 ns
System cycle time Teyc2 390 ns
WR control H pulse length Twchw?2 110 ns
WR control L pulse length Twclw2 /WR (RIW) 130 ns
RD control H pulse length Trchw2 /RD (E) 100 ns
RD control L pulse length Trclw2 140 ns
Data set-up time Tds2 80 ns
Data hold time Tdh2 D1710 DO 0 ns
Access time (CL=100pF) Tacs2 110 ns
Output invalid time Tod2 D17 to DO 10 100 ns
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[VCC11 =2.5V - 3.1V, V18 = 1.8V — 2.2V, Ta = Room temperature]
In High-speed RAM write mode. / MPU1, MPU4

Parameter Symbol Signal Min. Max. Unit
Address set-up time Tas2 RS 0 ns
Address hold time Tah2 /ICS 0 ns
System cycle time Tcyc2 230 ns
WR control H pulse length Twchw2 110 ns
WR control L pulse length Twelw2 /WR (RIW) 120 ns
Data set-up time Tds2 40 ns
Data hold time Tdh2 D171t0 DO 0 ns
[VCC11 =2.5V - 3.1V, V18 = 1.8V — 2.2V, Ta = Room temperature]

In High-speed RAM write mode./ MPU2, MPU3, MPU5 mode

Parameter Symbol Signal Min. Max. Unit
Address set-up time Tas2 RS 0 ns
Address hold time Tah2 /ICS 0 ns
System cycle time Tcyc2 230 ns
WR control H pulse length Twchw2 110 ns
WR control L pulse length Twelw2 /WR (RIW) 120 ns
Data set-up time Tds2 40 ns
Data hold time Tdh2 D171t0 DO 0 ns
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24.2. M68-series MPU Connection

RS
IRW(R/NW)

Tas3 Tah3

/IcS | B

Tcye3

Twelw3,Terlw3

/RD(E)

Tewhw3,Terhw3

Tds3 Tdh3

D17 to DO
(write)

Tod3
Tacs3

D17 to DO
(read) AV

[VCC11 = 2.5V - 3.1V, V18 = 1.8V - 2.2V, Ta = Room temperature] (In normal writing mode)

Parameter Symbol Signal Min. Max. Unit
Address set-up time Tas3 RS 0 -—- ns
Address hold time Tah3 /CS 0 - ns
System cycle time Tcyc3 390 ns
Enable H pulse length (write) Tewhw3 110 ns
Enable L pulse length (write) Tewlw3 NRD (E) 130 ns
Enable H pulse length (read) Terhw3 100 ns
Enable L pulse length (read) Terlw3 140 ns
Data set-up time Tds3 80 - ns
Data hold time Tdh3 D17 to DO 0 - ns
Access time (CL=100pF) Tacs3 110 ns
Output invalid time Tod3 D171to DO 100 ns
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[VCC11 = 2.5V - 3.1V, V18 = 1.8V - 2.2V, Ta = Room temperature]
(In High speed RAM writing mode/MPU1, MPU4 mode)

Parameter Symbol Signal Min. Max. Unit
Address set-up time Tas3 RS 0 - ns
Address hold time Tah3 /ICS 0 - ns
System cycle time Teyc3 230 ns
Enable H pulse length (write) Tewhw3 NRD (E) 110 ns
Enable L pulse length (write) Tewlw3 120 == ns
Data set-up time Tds3 40 -- ns
Data hold time Tdh3 D1710 DO 0 - ns
[VCC11 = 2.5V - 3.1V, V18 = 1.8V - 2.2V, Ta = Room temperature]

(In High speed RAM writing mode/MPU2, MPU3, MPU5 mode)

Parameter Symbol Signal Min. Max. Unit
Address set-up time Tas3 RS 0 - ns
Address hold time Tah3 /ICS 0 ns
System cycle time Tcyc3 230 ns
Enable H pulse length (write) Tewhw3 NRD (E) 110 ns
Enable L pulse length (write) Tewlw3 120 - ns
Data set-up time Tds3 40 -- ns
Data hold time Tdh3 D1710 DO 0 --- ns
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24.3 Serial Interface Circuit

: tCSS . {CSH i
< ]
Ics N\ § VAR
T HL [}
| tSAS ¥ tSAH !
' N ;
| 1) |
RS X | X
] ' :
< 1 tSCYC .
1S tSIW § <
sct N /. tSHW i}
[N |
—l<— tSDS X tSDH ﬁ?'e
tr 1 :
| 1 |
S| X i X
M |
| ' ! ]
[VCC11 = 2.5V - 3.1V, V18 = 1.8V - 2.2V, Ta = Room temperature]
Iltem Symbol Condition Min. Typ. Max Unit
Serial clock cycle tSCYC SCL 200 ns
SCL H level pulse length tSHW SCL 60 ns
SCL L level pulse length tSLW SCL 85 ns
Address hold time tSAH RS 90 ns
Address set up time tSAS RS 90 ns
Data set-up time tSDS Sl 60 ns
Data hold time tSDH Sl 60 ns
. tCSS /CS 90 ns
CS - SCLtime tCSH Ics 90 ns

tr and tf are regulated at 15 ns or under.
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24.4. RGB Interface Circuit
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Fig. 24-1 Horizontal timing
Fig. 24-2 Vertical timing
[VCC11 = 2.5V - 3.1V, V18 = 1.8V - 2.2V, Ta = Room temperature]

Iltem Symbol Conditions Min. Type. Max. Unit
Dot clock cycle tCLK 500 ns
Dot clock H pulse width tCLKH 125 ns
Dot clock L pulse width tCLKL 125 ns
Data set up time tDS 60 ns
Data hold time tDH 60 ns
Hsync pulse width tHSW 1 Dotclk
Hsync H pulse hold time tHH ns
Horizontal back porch time tHBP Dotclk
Horizontal front porch time tHFP Dotclk
Hsync cycle time tHS 178 512 Dotclk
Vsync pulse width tVSW 1 HS
Vsync H pulse hold time tVH 0 ns
Vsync cycle time tvVS R13: DO/NGO0=1 225 HS

R13: DO/NGO0=0 245 HS

Vertical back porch time tVBP 1 HS
Vertical front porch time tVFP 1 HS
Vsync set-up time tDL 0 Dotclk
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ISRON 152100

The followings should be noted when this LSI specification is used.

1. The information in this document is subject to change without notice for the purpose of product
improvement and technical progress. So please make sure that the information in your
specification is the latest. (However, after the Delivery Specification is provided officially, any

changes to the specification will be made after discussion and agreement by both sides.)

2. The descriptions of circuits, software and other related information in this document are provided
for illustrative purpose in semiconductor product operation and application examples. So
when you use this product, please design circuits and mount with consideration for external

conditions.

3. The incorporation of these circuits, software and information in the design of customer’s equipment
shall be done under the full responsibility of customer. ISRON assumes no responsibility for
any losses incurred by customers or third parties arising from the use of these circuits, software

and information.

4. ISRON does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from the use of ISRON semiconductor products
listed in this document or any other liability arising from the use of such products. No license
expressed, implied or otherwise, is granted under any patents, copyrights or other intellectual

property rights of ISRON and/or others.

5. Even though this product has an ESD protection circuit at every pin, please take any necessary
countermeasures against any destruction from ESD with use of earth bands, conductive floors

and etc.

6. If semiconductor is exposed to strong light, temporal error operation may happen. According to

the environment, shield the semiconductor to avoid any error operation.
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7. While ISRON endeavors to enhance the quality, reliability and safety of ISRON semiconductor
products, our customers agree and acknowledge that the possibility of defects thereof cannot be
eliminated entirely. To minimize risks of damage to property and/or injuries (including death)
to persons arising from defects in ISRON semiconductor products, customers shall incorporate
sufficient safety measures in their design, such as redundancy, fire-contaminate, and

anti-features.

8. The product listed in this document is intended for usage in general electronics applications
(Computers, personal equipment, office equipment, measuring equipment, industrial robotics,
domestic appliances, etc.) This application is neither intended nor warranted for usage in
equipment that requires extraordinarily high quality and /or reliability or malfunction or
failure of which may cause loss of human life or bodily injury (“Unintended Usage”).
Unintended Usage includes atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc. Unintended Usage of

ISRON products listed in this document shall be made at the customer’s risk.

9. The some of the products listed in this document may be subject "the Foreign Exchange and
Foreign Trade Control Law." So if you would like to export the product or a part of the product
overseas, under this law, you will be required to obtain export permits from the Japanese

government. Please apply for the permits with your own responsibility.

10. No part of this document may be copied or reproduced in any forms or by any means without prior
written consent of ISRON. ISRON assumes no responsibility for any errors that may appear

in this document.
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28. Revision History

28.1. Complete revision from Version 0.72 to Version 1.0

28.2. Revision from Version 1.0 to Version 1.1

Page

Version 1.0

Version 1.1

All

Corrected any of the misspelled words and added missing

words. No change to the content.

1,2

Added the Contents

21

6. Table 6-1

Changed back to the table in Version 0.72.

34

7.1.

Added Setting the start address when writing to the RAM

35

7.4. (Prohibited to use)

Deleted (Prohibited to use)

Added;
(ADC=1,ADX=1), (ADC=0, ADX=0)----Valid
(ADC=1,ADX=0), (ADC=0, ADX=1)----Prohibited to use

42

9.1.3.

Added;
R137, R141 setting restrictions
(GON+GOF)=<(HCK-2)

50

11.5 Table 11-2

Changed to;

SUMR: {ladder resistance sum(GH+GL+SH+SL+121)-GH}><R
GH: (GHP, GHN selected value) x R

GL: (GLP, GLN selected value) x R

SH: (SHP, SHN selected value) X 4R

SL: (SLP, SLN selected value) X 4R

52

11.5
GHP/GHN
GLP/GLN

Added;
Note!!

1) If you set GHP/GHN and GLP/GLN other than as 0, please
make sure to set as follows;
VO<VS-0.2V, V63>VSS+0.2V.
2) If you set GHP/GHN as 0, VO equals to VS. Please make
sure to set as V1<VS-0.2V.
3) If you set GLP/GLN as 0, V63 equals to VSS. Please
make sure to set as V62>VSS+0.2V.
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71 | 17.4. Added; This regqister is invalid when the LCD displays pictures
in synchronization with the external clock.
72 1181-188 Deleted 18.1 - 18.8
78 | R24 Changed VCC1 to VR, VDC to VDD2.
86 |Vvis Changed to;
Item Symbol Condition Min. Typ. Max. Unit
Voﬁgs"' V18 162 | 1.8 | 1.98 Vv
88~93 | 24.1-24.4 V18 condition Changed to 1.62V~1.98V
88 24.1. System cycle time: Changed to 500ns
Tcyc2 min
89 24.1. System cycle time: Changed to 180ns
Tcyc2 min
(In High-speed RAM write
mode MPU1, MPU4)
89 24.1. System cycle time: Changed to 110ns
Tcyc2 min
In High-speed RAM write
mode and MPU2, MPUS,
MPUS5 mode
90 24.2. System cycle time: Changed to 500ns
Tcyc3 min
91 24.2. System cycle time: Changed to 180ns
Tcyc3 min
(In High-speed RAM write
mode MPU1, MPU4)
91 24.2. System cycle time: Changed to 110ns
Tcyc3 min
In High-speed RAM write
mode and MPU2, MPUS3,
MPUS5 mode
93 24.4. Dot clock cycle: Changed to 500ns

tclk min
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28.3. Revision from Version 1.1 to Version 1.52

Complete Revision

28.4. Revision from Versionl1.52.to Versionl1.6

Page | Version 1.52 Version 1.6
All Corrected any of the misspelled words and added missing
words. No change to the content.
4 Added (Note)
93 Absolute Maximum Ratings: Revised the values.

28.4. Revision from Versionl.6 to Versionl1.61

Page / Chapter Ver.1.6 Ver.1.61
All Corrected any of the misspelled words and added missing
words. No change to the content.
p.85/c.21 RO: D5=ADC <Revision>

0: Y1 output corresponds to 00H of]
the display data RAM.
1. Y1 output corresponds to AFH of
the display data RAM.

In ADX=0 setting.
0: Y1, Y2 and Y3 output correspond to 00H of the display]
data RAM.
1: Y528, Y527 and Y526 output correspond to 00H of the
display data RAM.

p.85/c.21

R1: D7=ADX
D6=ADR

<Addition>
R1: D7=ADX
D6=ADR
If RGBI/F, this setting is invalid and the only effective

parameter is D7=C6=0.
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p.85/c.21 R3: DO=RES <Revision and addition>
1: Reset operation R3: DO=RES
This bit automatically becomes 0 1: Reset operation
after initializing the resister. This bit automatically becomes 0 when the first
subsequent command or data is issued after the register]
initialization.
All the registers for the 1S2100 and the 1S2200 will be|
initialized to the default settings.
p.86/c.21 R5: D4=WAS <Addition>
1: Window access mode. R5: D4=WAS
1: Window access mode.
R2: DO=NWRGB=1 setting comes first to WAS setting,
thus window access mode is active.
p.42/c.7.3 By setting D4=WAS of the register; <Addition>
as 1, this arbitrary address areal By setting D4=WAS of the register as 1, this arbitrary
access will be available. address area access will be available. The window]
access mode is active when R2: DO=NWRGB=1 despite
of this D4=WAS setting.
p.86/c.21 R6: Specifies X address of the <Revision>
display data RAM. R6: Specifies X-start address setting of the display data
RAM.
*Note: R6 is invalid when R2:D0=NWRGB-=L1.
p.86/c.21 R7: Specifies Y address of the <Revision>
display data RAM. R7: Specifies Y-start address setting of the display data
RAM.
*Note: R7 is invalid when R2:DO=NWRGB-=L1.
p.90/c.21 R33: D5=PONM <Addition>
1: Internal sequence R33: D5=PONM

1: Internal sequence (Prohibited for use.)
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p.92/c.21 R139 <Revision and addition>
Specify the horizontal period by thel R139
SYSCLK number. R141: CLKM=0 => a calibrated clock number is written.
R141:CLKM=0 => a calibrated R141: CLKM=1 => Set a raster-row clock number; the
clock number is written. integer of HCK close to a target frame frequency
R141:CLKM=1 => a calculated calculated with SYSCLK number.
raster-row clock number is written. | *Note: HCK setting is invalid without setting CLKM=1,
therefore the default setting of HCK=25H stays effective.
p.52/c.8.2.2 <Addition>
*Note: HCK setting is invalid without setting
CLKM=1, therefore the default setting of HCK=25H
stays effective.
p.39/c.7.1 Fig. 7-1 The address increment| <Addition>
direction Fig. 7-1 The address increment direction
INC=0 INC=1 INC=0 INC=1
ADX=ADR=0 ADX=ADR=0
p.39/c.7.1 You can select the addressi <Addition>
increment direction, either X or Y,| You can select the address increment direction, either X
by using the D2=INC bit of the R5 or, by using the D2=INC bit of the R5 register.
register. *Note: Provided that this setting is prohibited when RGB
interface circuit is in use.
p.86/c.21 R5: D2=INC=1 <Addition>
1: Y address increment. ("1" i R5: D2=INC=1
prohibited when the high speed 1: Y address increment. ("1" is prohibited when the
RAM writing is in use.) high speed RAM writing is in use. This setting is
prohibited when RGB interface circuit is in use.)
p.14,15/c.5.4 | Bump Type C for Bump No. 108, <Revision>
109, 138-167, 183-218 Bump type revised "C->B" for Bump No. 108, 109,
138-167, 183-218.
p.42/c.7.3 <Addition>

*Note: R6 and R7 are prohibited to use when RGB

interface is in use.
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p.103/c.24.4 <Addition>
Added tHH in "Fig. 25-1 Horizontal timing”. Added
tVH in "Fig.25-2 Vertical timing". Also added items
(tHH and tVH) and revised items (tVS) in the charts at
the bottom, and revised item's names.
p.71/c.15 " distance of more than| <Revision>
50us..." "... distance of 50us or more..."
p.102/c.24.3 | "..asunder 15ns.” <Revision>
"... as 15ns or under.”
p.32/c.6.5 7.6.1 MPU1, MPU2, MPU3, MPU4| 6.5.1 MPU1, MPU2, MPU3, MPU4 Type
Type
p.32/c.6.5 7.6.2 MPU5, MPU6, MPU7 Type 6.5.2 MPU5, MPU6, MPU7 Type
p.33/c¢.6.5 7.6.3 MPUS8 Type 6.5.3 MPUS8 Type
p.33/c¢c.6.5 7.6.4 MPU 9 Type 6.5.4 MPU 9 Type
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