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NOTICE

No parts of this material may be reproduced or duplicated in any form or by any means without the written
permission of Seiko Epson. Seiko Epson reserves the right to make changes to this material without notice.
Seiko Epson does not assume any liability of any kind aristing out of any inaccuracies contained in this
material or due to its application or use in any product or circuit and, further, there is no representation that
this material is applicable to products requiring high level reliability, such as, medical products. Moreover,
no license to any intellectual property rights is granted by implication or otherwise, and there is no
representation or warranty that anything made in accordance with this material will be free from any patent
or copyright infringement of a third party. This material or portions thereof may contain technology or the
subject relating to strategic products under the control of the Foreign Exchange and Foreign Trade Law of
Japan and may require an export licence from teh Ministry of International Trade and Industry or other
approval from another government agency.

Note the following precautions when using semiconductor devices.

[Precautions for light]

Due to the solar battery principle, the characteristics of the semiconductor devices generally change when

the devices are irradiated. This IC, therefore, may malfunction when exposed to light.

Since this IC is not completely lightproof, follow the precautions below when using a substrate or product

on which it is mounted.

(1) Design and mount the substrate or product so as to block out any light from reaching the IC during
actual use.

(2) For the inspection process, design the environments so as to block out any light from reaching the
IC.

(3) When blocking out light, take all surfaces of the IC chip into account.

© Seiko Epson corporation 2001, All rights reserved.
i8088 and i8086 are registered trademarks of Intel Corporation.

Z80 is registered trademark of Zilog Corporation.
V20 and V30 are registered trademarks of Nippon Electric Corporation.



The information of the product number change
Starting April 1, 2001 the product number will be changed as listed below. To order from April 1,
2001 please use the new product number. For further information, please contact Epson sales

representative.
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Specifications

Shape (D:Chip T:TCP)

Model number

Model name (D:LCD Driver)

Product classification (S1:Semiconductors)

Comparison table between new and previous number

Previous number New number Previous number New number
SED122%* DxA S1D122%* D** A* SED123* DA S1D123%* D** A*
SED122* D+B S1D122%% D** B SED123* D+B S1D123%%* D** Bx
SED122%* Dax S1D122%%* D10** SED123* DxcC S1D123%%* D** C*
SED122% Txx S1D122%% Tx*** SED123* D+E S1D123%* D** E*
SED1220 S1D12200 SED123* D*F S1D123%* D** F*
SED1221 S1D12201 SED123* D+G S1D123%* D** G*
SED1222 S1D12202 SED123* Dax S1D123%* D10**
SED1220Dx** S1D12200D**** SED123* DB+ S1D123%* D11**
SED1220DAB S1D12200D10B* SED123* DG+ S1D123%* D16**
SED1220DB* S1D12200D11%* SED123% Txx S1D123%% Tx**%*
SED1220DG* S1D12200D16%* SED1230 S1D12300
SED1221D*x* S1D12201D***x* SED1230D** S1D12300D****
SED1222D+%* S1D12202D***x* SED1230DBB S1D12300D11B*
SED1222D+*A S1D12202D** A* SED1230DcB S1D12300D16B*
SED122A S1D12210 SED1230DGE S1D12300D16E*
SED1225 S1D12205 Series SED1230DJB S1D12300D19B*
SED1225Dx** S1D12205D%*** SED1230DRE S1D12300D27E*
SED1225D+*B S1D12205D** B* SED1230To1 S1D12300T001*
SED1225DAB S1D12205D10B* SED1230ToA S1D12300TO0A*
SED1225DBB S1D12205D11B* SED1230ToB S1D12300T00B*
SED1225DGB S1D12205D16B* SED1231 S1D12301
SED1225T+** S1D12205T***x* SED1231D** S1D12301D****
SED123* S1D123%* SED1231DAB S1D12301D10B*
SED123% Dxx S1D123%% D***%* SED1231DBE S1D12301D11E*




Previous number New number Previous number New number
SED1231DJB S1D12301D19B* SED1240DoA S1D12400D00A*
SED1231DwmB S1D12301D22B* SED1240DAB S1D12400D10B*
SED1231To1 S1D12301T001* SED1240DBB S1D12400D11B*
SED1231To2 S1D12301T002* SED1240DcB S1D12400D16B*
SED1231ToB S1D12301T0O0B* SED1240ToA S1D12400TO0A*
SED1232 S1D12302 SED1240ToB S1D12400T00B*
SED1232Dx** S1D12302D**** SED1240ToG S1D12400T00G*
SED1232DAB S1D12302D10B* SED1241 S1D12401
SED1232DBB S1D12302D11B* SED1241DAB S1D12401D10B*
SED1232DGB S1D12302D16B* SED1241DgBB S1D12401D11B*
SED1232DwmB S1D12302D22B* SED1241DcB S1D12401D16B*
SED1233 S1D12303 SED1241ToA S1D12401TO0A*
SED1233Dx** S1D12303D%*** SED1241ToB S1D12401T00B*
SED1233D2E S1D12303D02E* SED1241ToG S1D12401TO0G*
SED1233D3E S1D12303D03E* SED1242 S1D12402
SED1233DAE S1D12303D10E* SED1242DAB S1D12402D10B*
SED1233DBB S1D12303D11B* SED1242DgB S1D12402D11B*
SED1233DBE S1D12303D11E* SED1242DcB S1D12402D16B*
SED1233DcB S1D12303D16B* SED1242ToA S1D12402T0O0A*
SED1233DGE S1D12303D16E* SED1242ToB S1D12402T00B*
SED1233DwmB S1D12303D22B* SED1242ToG S1D12402T00G*
SED1233DRA S1D12303D27A% SED1242TXX S1D12402T**%*
SED1233ToA S1D12303TO0A*

SED1233ToB S1D12303T00B*

SED123* D*A S1D123%** D** A%

SED123* D*B S1D123%*%* D** B*

SED123* DxcC S1D123%* D** C*

SED123* DxF S1D123%*% D** F*

SED123*D.. S1D123%% D*x*%*

SED123% Dax S1D123%* D10**

SED123* DB* S1D123** D11**

SED123* DGx S1D123** D16%**

SED1234 S1D12304

SED1234Dx** S1D12304D***%*

SED1234DBA S1D12304D11A*

SED1235 S1D12305

SED1235D2c S1D12305D02C*

SED1235DAA S1D12305D10A*

SED1235DBA S1D12305D11A%*

SED1235DcA S1D12305D16A*

SED124% D+ S1D124%% Dx***

SED124% Tx S1D124%* Thx**

SED1240

S1D12400
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S1D12000 series
Selection Guide



B LCD controller-drivers for Built-in character generators together with segment and common drivers simplify the
small-sized displays task of displaying microprocessor messages on small LCDs.

S1D12000 (SED1200) Series

Part numbe r| Supply |LCD voltage Duty Segment [Common | Display RAM MPU Extension | Package Comment
voltage range (V) (characters) | interface |display output
S1D12200D Au bump
(SED1220D) b at036 . . 4 or 8-bit chip
SIDI2200T 41036 |40t07.0| 1/26 4 26 3 serial —
TCP
(SED1220T)
S1D12201D Au bump
(SED1221D) ) 4 or 8-bit chip
SIDI220LT 41036 | 40t07.0| 1/18 64 18 36 serial —
TCP
(SED1221T)
S1D12202D 241636 | 401070 118 60 18 6 4 or 8-bit Al pad
(SED1222D) | 241036 |40t 7. serial - chip
S1D12210D%* 241636 | 401070 118 64 18 6 4 or 8-bit Au bump
(SED122ADx) | 241036 | 4010 7. serial - chip
S1D12205D Au bump
SED1225D 4 or 8-bit chi i ircui
¢ | 171036 | 301060 |U18.126| 64 | 26 36 . — P | Buitin power circuit
S1D12205T serial TCP for LCD Three
(SED1225T) standard characters
S1D12300D Aubump | (ISASCII.Cellular)
(SED1230D) | . , g | 4orebi chip LED Stda“c drive
S1D12300T 4103.6 [45t011. 1/30 65 0 4 serial — o allowe
(SED1230T)
S1D12301D Au bump
(SED1231D) ) 3 ) ) 4 or 8-bit chip
S1D12301T 4t03.6 [45t011.0 1/23 65 3 48 serial —
TCP
(SED1231T)
S1D12302D Au bump
(SED1232D) batoa . 4 or 8-bit chip
SIDI2302T 41036 [45t011.0] 1/1 65 16 48 serial —
TCP
(SED1232T)
S1D12303D Au bump
(SED1233D) 241036 [45t011.0| 1/16 80 16 48 4or8-bit chip
SipizsoaT | 24136 |45t 1L serial - op
(SED1233T)
S1D12304D ) R 4 or 8-hit Al pad Built-in power circuit for
(SED1234D) 41t03.6 (45t011.0 1/30 6 30 48 serial — chip LCD Three standard
S1D12305D 4 or 8-bit Al pad characters
241036 |45t0110] 116 | 62 | 16 48 ) — : (JIS,ASCII Cellutar)
(SED1235D) serial chip LCD dynamic drive only
S1D12400D Au bump
(SED1240D) 1.8t05.5 |4.0t016.0| 1/34 80 34 80 4 or8-bit chip
Sibizaoor | 18153 |40t 16 serial -
TCP
(SED1240T)
S1D12401D Au bump ) ) )
(SED1241D) | woso | 1as | s | s o | 4oreb chip g'(':‘reol?“”k’ Vertical
SiDizdorT | [B10SS | 40-16. serial -
TCP
(SED1240T)
S1D12402D Au bump
(SED1242D) 18 4010 16.0 118 80 18 80 4 or 8-bit chip
SiDI2402T | 181055 401016 serial -
TCP
(SED1242T)
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S1D12200 Series

1. DESCRIPTION

S1D12200 Series is a dot matrix LCD controller/driver
for character display. Using 4bits data, 8bits data or serial
data being provided from the micro computer, it displays
up to 36 characters, 4 user defined characters and up to
120 symbols.

Up to 256 types of built-in character generator ROMs are
prepared. Each character font is consisted>o85lots.

It also contains the RAM for displaying 4 user defined
characters each font consisting of 8 dots. It is symbol
register allows character display with high degree of
freedom. This handy equipment can be operated with
minimum power consumption with its low power
consumption design, standby and sleeping mode.

2. FEATURES

 Built-in data display RAM — 36 characters + 4 user
defined characters + 120 symbols.
* CG ROM (For up to 256 characters), CG RAM (for 4
characters) and symbol register (for 120 symbols).
» No. of display digit and lines
< In normal mode >
@ (12 digits + 4 segments for signalB lines + 120
symbols + 5 static symbols (S1D122G88 )
@ (12 digits + 4 segments for signalp lines + 120
symbols + 5 static symbols (S1D122G48 )
® 12 digitsx 2 lines + 120 symbols + 5 static symbols
(S1D12202B3x** )
@ (12 digits + 4 segments for signalp lines + 120
symbols + 10 static symbols (S1D122188B )
< In standby mode >
@ 5 static symbols
@ 5 static symbols
® b5 static symbols
@ 10 static symbols

» Affords serial interface
* Character font consists of&8 dots
e Duty ratio

e Simplified command setting
 Built-in power circuit for driving liquid crystal

Built-in CR oscillation circuit (C and R contained)

* Accepts external clock input
* High-speed MPU interface

Affords interface with both 68/80 system MPUs
Affords interface through 4 bits and 8 bits

® 1/26 (S1D12200B-** )
@ 1/18 (S1D12201B-*+
S1D12202B+++ )

o
o
N
N
=
@)
—
n

Power amplifier circuit, power regulation circuit and
voltage followers< 4

Built-in electronic volume function

Low power consumption

80pUA max.  (In normal operation, including
operating current of the power
supply).

20pA max.  (In standby mode for displaying
static icon).

5 HA max. (In sleeping mode when display

is turned off).
Power supply
VDD - VSsS -24V~-36V
VDD - V5 -40V~-6.0V
Temperature range for wide range operation
Ta=-30~8%C
CMOS process
Shipping form
Chip (Al pad product) S1D122026x A*
Chip (Au bump product) S1D12% D** Bx
TCP S1D12%* Thkx*
These chips are not designed for resistance to light or
resistance to rediation

Rev. 1.4
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S1D12200 Series

3. BLOCK DIAGRAM
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S1D12200 Series

4. CHIP SPECIFICATION
S1D12200D***%/S1D12201D*%%%/S1D12210D****

146 24
N R AEEERE RN EEEN
147 (] []]73
[l [l
] y L]
O |
T—> X [ 1|63
] Top View []]|62
= lss
165 |[] L}55
ooo- 000 00 Og- 00 00 00000
1 54

S1D12%% Dk

!
Digits prepared for CGROM pattern changes

Chip size: 7.70< 2.77 mm

Pad pitch: 10Qum (Minimum)

Chip thickness (for reference): 62525um (S1D12%* Dxx A%)
(S1D12Z* Dx* B*)

1) Al pad specifications

:DUMY PAD
[] :PAD

Pad size on Y side: 135m x 75 um

Pad size on X side: 7Bm x135 um
2) Au bump specifications

Bump size on Y side: 12Am x 69 um

Bump size on X side: 6AM x129 um

Bump height (for reference) 22+ 5.5 ym
<Fuse Pines>
1) Al pad. pad size 8Amx 75 pum
2) Aubump

Bump size 8Qumx 69 um

Rev. 1.4 EPSON 2-3
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S1D12200 Series

S1D12202D****
108 52
ol [ UOOOOOOON -+ N O s P
[] [
[] y
[] |21
X
40
D Top View =
[]
125| [] DD 34
33
[ [ e oo o S R OO0 o -0
1 11 12 27 28 32
[]:PAD
S1D12202Bx**x*
A
Digits prepared for CGROM pattern changes
Chip size: 7.70< 2.77 mm
Pad pitch: 1244m (Minimum)
Chip thickness (for reference): 625%0um (S1D122023* A*)
1) Al pad specifications
Pad size on Y side: 90m x 96 pm
Pad size on X side: 96m x 90 um (PAD. No. 1 ~ 11, 28 ~ 32, 52 ~ 108)

175 pm x135 um (PAD. No. 12 ~ 27)

<Fuse Pines>
1) Al pad. pad size 8Am x 75 um

2-4 EPSON Rev. 1.4



S1D12200 Series

<S1D12200D****/S1D12201D%***>

Unit: pm
PAD COORDINATES PAD COORDINATES

No. Name X Y No. Name X Y
1 NC -3700 -1204 55 VDD 3670 -910 =
2 NC -3600 1 56 (FSA) 3603 —796 N
3 NC -3500 57 (FSB) —696 =
4 A0 -3252 58 (FSC) -596 %
5 WR -3132 59 (FS0) -496
6 CSs -3012 60 (FS1) -396
7 D7 -2892 61 (FS2) —296
8 D6 =2772 62 (FS3) 3603 -196
9 D5 —2652 63 VDD 3670 -82

10 D4 —2532 64 COMSA ! 61

11 D3 —2412 65 COMS1 203

12 D2 —2292 66 Ccom1 303

13 D1 -2172 67 COM2 403

14 DO —2052 68 COM3 503

15 VDD -1836 69 COoM4 603

16 VDD -1736 70 COM5 703

17 Vss —1556 71 COM6 803

18 Vss —1456 72 Ccowm7 \ 903

19 Vs -1276 73 COowmM8 3670 1003

20 Vs -1176 74 NC 3700 1204

21 Va -996 75 NC 3600 ]

22 Va -896 76 NC 3500

23 V3 -716 77 SEGS1 3319

24 V3 -616 78 SEGS2 3219

25 V2 -436 79 SEG1 3119

26 V2 -336 80 SEG2 3019

27 Vi -156 81 SEG3 2919

28 Vi -56 82 SEG4 2819

29 Vo 124 83 SEG5 2719

30 Vo 224 84 SEG6 2619

31 VR 404 85 SEG7 2519

32 VR 504 86 SEG8 2419

33 VouTt 684 87 SEG9 2319

34 VouTt 784 88 SEG10 2219

35 CAP2— 964 89 SEG11 2119

36 CAP2- 1064 90 SEG12 2019

37 CAP2+ 1244 91 SEG13 1919

38 CAP2+ 1344 92 SEG14 1819

39 CAP1- 1524 93 SEG15 1719

40 CAP1- 1624 94 SEG16 1619

41 CAP1+ 1804 95 SEG17 1519

42 CAP1+ 1904 96 SEG18 1419

43 Vss 2084 97 SEG19 1319

44 Vss 2184 98 SEG20 1219

45 VDD 2364 99 SEG21 1119

46 VDD 2464 100 SEG22 1019

47 CK 2693 101 SEG23 919

48 VS1 2821 102 SEG24 819

49 P/S 2949 103 SEG25 719

50 I/F 3077 104 SEG26 619

51 RES 3205 105 SEG27 519

52 NC 3500 106 SEG28 419

53 NC 3600 V 107 SEG29 319 \

54 NC 3700 -1204 108 SEG30 219 1204

(FS*) : Being fuse adjusting pins, maintain them on floating state.

CK pins : Should be VDD when not being used.

Rev. 1.4 EPSON 2-5



S1D12200 Series

PAD COORDINATES

No. Name X Y
109 SEG31 119 1204
110 SEG32 19 4
111 SEG33 -81
112 SEG34 -181
113 SEG35 -281
114 SEG36 -381
115 SEG37 —-481
116 SEG38 -581
117 SEG39 —681
118 SEG40 -781
119 SEG41 -881
120 SEG42 -981
121 SEG43 -1081
122 SEG44 -1181
123 SEG45 -1281
124 SEG46 -1381
125 SEG47 -1481
126 SEG48 -1581
127 SEG49 -1681
128 SEG50 -1781
129 SEG51 -1881
130 SEG52 -1981
131 SEG53 -2081
132 SEG54 -2181
133 SEG55 —-2281
134 SEG56 —-2381
135 SEG57 —-2481
136 SEG58 -2581
137 SEG59 —-2681
138 SEG60 2781
139 SEGS4 —-2881
140 SEGS5 —-2981
141 COM24 -3081
142 COM23 -3181
143 COM22 -3281
144 NC -3500
145 NC -3600 \
146 NC -3700 1204
147 coM21 -3670 1000
148 COM20 1 900
149 COM19 800
150 comMmi1s 700
151 COM17 600
152 COM16 500
153 COM15 400
154 COM14 300
155 COM13 200
156 COM12 100
157 coMil 0
158 COM10 -100
159 COM9 -200
160 COMS2 =300
161 SEGSA -433
162 SEGSB -533
163 SEGSC —633
164 SEGSD \ —733
165 SEGSE -3670 —-833

2—-6 EPSON Rev. 1.4



S1D12200 Series

<S1D12202D****>
Unit: pm
PAD COORDINATES PAD COORDINATES

No. Name X Y No. Name X Y
1 A0 -3312 -1228 55 SEG4 3100 1228 =
2 WR -3180 ] 56 SEG5 2976 ] N
3 CS -3048 57 SEG6 2852 =
4 D7 -2916 58 SEG7 2728 7
5 D6 -2784 59 SEG8 2604
6 D5 —2652 60 SEG9 2480
7 D4 -2520 61 SEG10 2356
8 D3 —2388 62 SEG11 2232
9 D2 —2256 63 SEG12 2108

10 D1 -2124 \ 64 SEG13 1984

11 DO -1992 -1228 65 SEG14 1860

12 VDD -1786 -1204 66 SEG15 1736

13 Vss -1506 ! 67 SEG16 1612

14 Vs -1226 68 SEG17 1488

15 Va4 -946 69 SEG18 1364

16 V3 —666 70 SEG19 1240

17 V2 —-386 71 SEG20 1116

18 Vi -106 72 SEG21 992

19 Vo 174 73 SEG22 868

20 VR 454 74 SEG23 744

21 VouTt 734 75 SEG24 620

22 CAP2- 1014 76 SEG25 496

23 CAP2+ 1294 77 SEG26 372

24 CAP1- 1574 78 SEG27 248

25 CAP1+ 1854 79 SEG28 124

26 Vss 2134 Y 80 SEG29 0

27 VDD 2414 -1204 81 SEG30 -124

28 CK 2692 -1228 82 SEG31 —248

29 VS1 2836 83 SEG32 =372

30 P/S 2980 84 SEG33 —496

31 I/F 3124 85 SEG34 -620

32 RES 3268 -1228 86 SEG35 —744

33 VDD 3694 -919 87 SEG36 -868

34 (FSA) 3603 —796 88 SEG37 -992

35 (FSB) 1 —-696 89 SEG38 -1116

36 (FSC) -596 90 SEG39 —1240

37 (FS0) -496 91 SEG40 -1364

38 (FS1) -396 92 SEG41 —1488

39 (FS2) Y —296 93 SEG42 -1612

40 (FS3) 3603 -196 94 SEGA43 -1736

41 VDD 3694 -73 95 SEG44 -1860

42 COMSA ] 63 96 SEG45 -1984

43 COomMSs1 199 97 SEG46 -2108

44 Com1 323 98 SEG47 -2232

45 COomM2 447 99 SEG48 -2356

46 COM3 571 100 SEG49 —2480

47 Cowm4 695 101 SEG50 —-2604

48 COM5 819 102 SEG51 -2728

49 COM6 943 103 SEG52 -2852

50 Ccowm7 Y 1067 104 SEG53 -2976

51 Ccowm8 3694 1191 105 SEG54 -3100

52 SEG1 3472 1228 106 SEG55 -3224

53 SEG2 3348 1228 107 SEG56 —3348 \

54 SEG3 3224 1228 108 SEG57 -3472 1228

(FS*) : Being fuse adjusting pins, maintain them on floating state.

CK pins : Should be VDD when not being used.
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S1D12200 Series

PAD COORDINATES
No. Name X Y
109 SEG58 -3694 1191
110 SEG59 ! 1067
111 SEG60 943
112 COM16 819
113 COM15 695
114 COM14 571
115 COM13 447
116 COM12 323
117 COM11 119
118 COM10 75
119 COM9 -49
120 COMS2 -173
121 SEGSA -335
122 SEGSB —-459
123 SEGSC -583
124 SEGSD \ 707
125 SEGSE -3694 -831

2-8
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<S1D12210D****>
Unit: pm
PAD COORDINATES PAD COORDINATES

No. Name X Y No. Name X Y
1 NC -3700 -1204 55 VDD 3670 -910 =
2 NC -3600 ] 56 (FSA) 3603 —796 N
3 NC -3500 57 (FSB) 1 —696 =
4 A0 -3252 58 (FSC) -596 %
5 WR -3132 59 (FS0) -496
6 CSs -3012 60 (FS1) -396
7 D7 -2892 61 (FS2) Y —296
8 D6 =2772 62 (FS3) 3603 -196
9 D5 —2652 63 VDD 3670 -82

10 D4 —2532 64 COMSA 1 61

11 D3 —2412 65 COMS1 203

12 D2 —2292 66 Ccom1 303

13 D1 -2172 67 COM2 403

14 DO —2052 68 COM3 503

15 VDD -1836 69 COoM4 603

16 VDD -1736 70 COM5 703

17 Vss —1556 71 COM6 803

18 Vss —1456 72 Ccowm7 \ 903

19 Vs -1276 73 COowmM8 3670 1003

20 Vs -1176 74 NC 3700 1204

21 Va -996 75 NC 3600 ]

22 Va -896 76 NC 3500

23 V3 -716 77 SEGS1 3319

24 V3 -616 78 SEGS2 3219

25 V2 -436 79 SEG1 3119

26 V2 -336 80 SEG2 3019

27 Vi -156 81 SEG3 2919

28 Vi -56 82 SEG4 2819

29 Vo 124 83 SEG5 2719

30 Vo 224 84 SEG6 2619

31 VR 404 85 SEG7 2519

32 VR 504 86 SEG8 2419

33 VouTt 684 87 SEG9 2319

34 VouTt 784 88 SEG10 2219

35 CAP2- 964 89 SEG11 2119

36 CAP2- 1064 90 SEG12 2019

37 CAP2+ 1244 91 SEG13 1919

38 CAP2+ 1344 92 SEG14 1819

39 CAP1- 1524 93 SEG15 1719

40 CAP1- 1624 94 SEG16 1619

41 CAP1+ 1804 95 SEG17 1519

42 CAP1+ 1904 96 SEG18 1419

43 Vss 2084 97 SEG19 1319

44 Vss 2184 98 SEG20 1219

45 VDD 2364 99 SEG21 1119

46 VDD 2464 100 SEG22 1019

47 CK 2693 101 SEG23 919

48 VS1 2821 102 SEG24 819

49 P/S 2949 103 SEG25 719

50 I/F 3077 104 SEG26 619

51 RES 3205 105 SEG27 519

52 NC 3500 106 SEG28 419

53 NC 3600 \ 107 SEG29 319 \

54 NC 3700 -1204 108 SEG30 219 1204

(FS*) : This is a fuse adjusting terminal. Set it to floating state.

CK pins : Set it to VDD when not used.
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PAD COORDINATES
No. Name X Y
109 SEG31 119 1204
110 SEG32 19 !
111 SEG33 -81
112 SEG34 -181
113 SEG35 -281
114 SEG36 -381
115 SEG37 -481
116 SEG38 -581
117 SEG39 —-681
118 SEG40 -781
119 SEG41 —-881
120 SEG42 -981
121 SEG43 -1081
122 SEG44 -1181
123 SEG45 -1281
124 SEG46 -1381
125 SEG47 -1481
126 SEG48 -1581
127 SEG49 -1681
128 SEG50 -1781
129 SEG51 -1881
130 SEG52 -1981
131 SEG53 -2081
132 SEG54 -2181
133 SEG55 -2281
134 SEG56 -2381
135 SEG57 —-2481
136 SEG58 -2581
137 SEG59 -2681
138 SEG60 -2781
139 SEGS4 -2881
140 SEGS5 —-2981
141 NC -3081
142 NC -3181
143 NC -3281
144 NC -3500
145 NC -3600 \
146 NC -3700 1204
147 COM16 -3670 1000
148 COM15 ] 900
149 COM14 800
150 COM13 700
151 COM12 600
152 COM11 500
153 COM10 400
154 COM9 300
155 COMS2 200
156 SEGSA 67
157 SEGSB -33
158 SEGSC -133
159 SEGSD -233
160 SEGSE -333
161 SEGSF -433
162 SEGSG -533
163 SEGSH —633
164 SEGSI ! —733
165 SEGSJ -3670 -833
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5. PIN DESCRIPTION
Power Supply Pins

Pin name 1/O Description No. of Pins
VDD Power supply | Connected to logic supply. Common with MPU power terminal Vcc. 1
Vss Power supply | OV power terminal connected to system ground. 1 §
Vo, V1 Power supply | Multi-level power supply for liquid crystal drive. 6 %
V2, V3 The voltage determined in the liquid crystal cell is resistance- 7
V4, Vs divided or impedance-converted by operational amplifier, and the

resultant voltage is applied.
The potential is determined on the basis of Vbbp and the following
equation must be respected.

Vbb=Vo=2V1i>V2>V3=>Va=Vs5

VDD 2 Vss 2 V5 = VouTt
When the built-in power supply is ON, the following voltages are
given to pins V1 to V4 by built-in power circuit:

V1i=1/5Vs (1/4 Vs)

V2 =2/5Vs5 (214 Vs)

V3 =3/5Vs (3/4 Vs)

V4 = 4/5 Vs (4/4 \VVs) voltage ratings in () are for optinal choices.
Vsi1 @] Power supply voltage output pin for oscillating circuit, and DC/DC 1
source. Don'’t connect this pin to an external load.

LCD Power Circuit Pins

Pin name 1/0 Description No. of Pins
CAP1+ O Capacitor positive side connecting pin for boosting. 1
This pin connects the capacitor with pin CAP1—.

CAP1- O Capacitor negative side connecting pin for boosting. 1

This pin connects a capacitor with pin CAP+.
CAP2+ O Capacitor positive side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP2—.
CAP2— O Capacitor negative side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP2+.
Vourt O Output pin for boosting. This pin connects a smoothing capacitor 1
with VDD pin.
VR I Voltage regulating pin. This pin gives a voltage between Vbb and 1
Vs by resistance-division of voltage.
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Pins for System Bus Connection

Pin name /0 Description No. of Pins
D7 (SI) | 8-bit input data bus. These pins are connected to a 8-bit or 16-bit 8

D6 (SCL) standard MPU data bus.

D5 ~ DO When P/S = LOW, the D7 and D6 pins are operated as a serial data

input and a serial clock input respectively.

P/S|RES| IIlF | D7 | D6 | D5 | D4 D3-D0 CS | A0 |[WR
LoW| — | — | SI |[SCL| — | — OPEN CS| A0 | —
HIGH|HIGH |HIGH| D7 | D6 | D5 | D4 D3-D0 CS | A0
HIGH| LOW |[HIGH| D7 | D6 | D5 | D4 D3-D0 CS | A0 |WR
HIGH|LOW |[LOW | D7 | D6 | D5 | D4 OPEN CS | A0 |WR

RES: Indicates the active potential.

OPEN:Though “OPEN?" is available, fixing the potential is
recommended for noise-withstnading characteristical reason.

— Indicates that it can be set at either HIGH or LOW, but fixing
the potential is required.

A0 I Usually, this pin connects the least significant bit of the MPU address | 1
bus and identifies a data command.
0 : Indicates that DO to D7 are a command.
1: Indicates that DO to D7 are display data.
RES I In case of a 68 series MPU, initialization can be performed by 1
changing RES [7]. In case of an 80 series MPU,
initialization can be performed by changing | t.
A reset operation is performed by edge sensing of the RES signal.
An interface type for the 68/80 series MPU is selected by input level
after initialization.
LOW : 68 series MPU interface
HIGH : 80 series MPU interface

CSs | Chip select signal. Usually, this pin inputs the signal obtained by 1
decoding an address bus signal. At the LOW level, this pin is
enabled.
WR I <When connecting an 80 series MPU>
Active LOW. This pin connects the WR signal of the 80 series 1
(E) MPU. The signal on the data bus is fetched at the rise of the WR
signal.

<When connecting a 68 series MPU>
Active HIGH. This pin becomes an enable clock input of the 68

series MPU.
P/S I This pin switches between serial data input and parallel data input. 1
P/S Chip Select | Data/Command Data Serial Clock
HIGH CS A0 DO to D7 -
LOW CS A0 Sl SCL
IF I Interface data length select pin for parallel data input. 1

HIGH: 8-bit parallel input

LOW: 4-bit parallel input
When P/S = LOW, connect this pin to VDD or Vss.
CK I External input terminal
It must be fixed to HIGH when the internal oscillation circuit is used. 1
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Liquid Crystal Drive Circuit Signals
Dynamic drive terminal (S1D12200D %% %*/S1D12201D%%%%/S1D12210D%%%%)

Pin name I/O Description No. of Pins
COM1to . .
COM24 O Common signal output pin (for characters) 24 3

N

COMS1, o Common signal output pin (except for characters) 2 N
CMOS2 CMOS1, CMOS2: Common output for symbol display (%
SEGL1 to . .
SEGEO O Segment signal output pin (for characters) 60

SEGS], 2 o Segment signal output pin (except for characters) 4

4,5 SEGS1, SEGS2: Segment output for signal output
Dynamic drive terminal (S1D12202D *%%%)

Pin name I/O Description No. of Pins
COM1to . .
COM16 O Common signal output pin (for characters) 16
COMS1, o Common signal output pin (except for characters) ’
CMOS2 CMOS1, CMOS2: Common output for symbol display
SEG1 to . .
SEG60 O Segment signal output pin (for characters) 60

Static drive terminal

Pin name I/O Description No. of Pins
COMSA O Common signal output pin (for icon) 1

SEGSA, B . . .
CDE o Segment signal output pin (for icon) 5to

E G H L3 SEGSF, G, H, I, J (only S1D12210%%%%) 10

Note: For the electrode of liquid crystal display panel to be connected to the static drive terminal, we recommend
you to use a pattern in which it is separated from the electrode connected to the dynamic drive terminal.
When this pattern is too close to the other electrode, both the liquid crystal display and electrode will be
deteriorated.

Rev. 1.4
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6. FUNCTIONAL DESCRIPTION
MPU Interface

Selection of interface type

In the S1D12200 Series, data transfer is performed through a 8-bit or 4-bit data bus or a serial data input (SI). By selecting
HIGH or LOW as P/S pin polarity, a parallel data input or a serial data input can be selected as shown in Table 1.

Table 1
P/S Type CS A0 WR Sl SCL DO to D7
HIGH |Parallel Input| CS A0 WR — — DO to D7
LOW | Serial Input | CS A0  |HIGH,LOwW| SI SCL —

Parallel Input

In the S1D12200 Series, when parallel input is selected (P/S = HIGH), it can be directly connected to the 80 series MPU
bus or 68 series MPU bus, as shown in Table 2, if either HIGH or LOW is selected as RES pin polarity after a reset input,
because the RES pin has an MPU select function.

Selection between 8 bits and 4 bits is performed by command.

Table 2
RES input polarity Type A0 WR |CS |DOtoD7
| active 68 series A0 E § DO to D7
T active 80 series A0 WR CS DO toD7

Interface with 4-bit MPU interface
When data transfer is performed by 4-bit interface (IF = 0), an 8-bit command, data and address are divided into two parts.

CS

D7 to D4 >< Upper (D7 to D4) >< Lower (D3 to DO) ><

Note: When performing writing in succession, reverse a time exceeding the system cyclgdirardtthen
perform writing.

Serial interface (P/S = LOW)

The serial interface consists of a 8-bit shift register and a 3-bit counter and acceptance of an Sl input or SCL ingait is enabl
in the ship selected status (CS = LOW).

When no chip is selected, the shift register and counter are reset to the initial status.

Serial data is input in the order of D7, D6 .... DO from the serial data input pin (SI) at the rise of Serial Clock (SCL).

At the rising edge of the 8th serial clock, the serial data is converted into 8-bit parallel data and this data is processed.
The AO input is used to identify whether the serial data input (Sl) is display data or a command. That is, when A0 = HIGH,
it is regarded as display data. When A0 = LOW, it is regarded as a command.

The AO input is read in and identified at the rise of the 8 x n-th clock of Serial Clock (SCL) after chip selection.

Fig. 1 shows a timing chart of the serial interface.

Regarding the SCL signal, special care must be exercised about terminal reflection and external noise due to a wire length
We recommend the user to perform an operation check with a real machine.

We also recommend the user to periodically refresh the write status of each command to prevent a malfunction due to noise
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S| X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO X D7

SCL 1 2 3 4 5 6 7 8 9

o o

Fig. 1
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Identification of data bus signals
The S1D12200 series identifies data bus signals, as shown in Table 3, by combinations of A0 and WR (E).

Table 3
Common 68 series 80 series Function
A0 E WR
1 1 0 Writing to RAM and symbol register
0 1 0 Writing to internal register (command)

Chip select

The S1D12200 series has a chip select pin (CS). Only when CS = LOW, MPU interfacing is enabled.
In any status other than Chip Select, DO to D7 and A0, WR, Sl and SCL inputs are invalidated. When a serial input interface
is selected, the shift register and counter are reset.

However, the Reset signal is input regardless of the CS status.

Power Circuit

This is a low-power-consumption power circuit that generates a voltage required for liquid crystal drive.
The power circuit consists of a boosting circuit, voltage regulating circuit and voltage follower.

The power circuit incorporated in the S1D12200 Series is set for a small-scale liquid crystal panel, so that its digplay qualit
may be greatly deteriorated if it is used for a liquid crystal panel with a large display capacity.
In this case, an external power supply must be used.

A power circuit function can be selected by power control command. With this, an external power supply and a part of
the internal power supply can be used together.

Booster oltage regulat- Voltage External Booster
circuit ing circuit follower voltage input ~ system pin
o o o — Per specification
Note 1 X o o VouTt OPEN
Note 2 X X o V5 =VouTt OPEN
Note 3 X X X V1, V2, V3, V4, V5 OPEN

Note 1: When the boosting circuit is turned off, make boosting system pins (CAP1+, CAP1-, CAP2+, CAP2-) open
and give a liquid crystal drive voltage to theuf pin from the outside.

Note 2: When the voltage regulating circuit is not used with the boosting circuit OFF, make the boosting system pins
open, connect between the pin and \buT pin, and give a liquid crystal drive voltage from the outside.

Note 3: When all the internal power supplies are turned off, supply liquid crystal drive voltagés V3, V4 and
Vs from the outside, and make the CAP1+, CAP1-, CAP2+, CAP2- and pins open.
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Voltage Tripler Circuit
If capacitors are connected between CAP+1 — CAP-1 connect CAP2— to ®UT terminal.

and CAP2+,CAP2—-ands$VouT, Vbb- Vsspotential At this time, the oscillating circuit must be operating
is negatively tripled and generated aiv# terminal. since the amplifying circuit utilize the signal from the
When the voltage is boosted double, open CAP2+ and oscillation output.

VbD=0V VbD=0V

Vs1=-2V Y Vs1=-2V y

VouT=Vsi=-4vy — Y

VouT=3Vs1= -6V —Y

Potential relationship of amplified voltage

Voltage regulating circuit

Amplified voltage generated atowT outputs liquid crystal drive voltagesthrough the voltage regulation circuitV
voltage can be obtained from the expressibhelow by adjusting the resistors Ra and Rb within the range of
Vs<Vour.calculated by the following formula:

Vo
V5= (1 + Eb) ° VREG ............................ @ A VDD
a
R1 —— VREG

Where, \REG is the constant power supply within IC.
VREG is maintained constantly atR¢G= 2.0V. Ra *
Voltage regulation of ¥output is done by connecting to VR Vs
a variable register betweerRYVDD and \6. It is .
recommended to combine fixed registers R1 and R3 with R
variable resistor R2 for fine adjustment af Wltage. ,\Ns/z 3
[Sample setting on R1, R2 and R3] b Rb
*R1+ R2 +R3 = 1.2 M ohm (decided from the current R1 = 400KQ

value bs passed betweernbw — Vs. Where, 55 HA R2 = 200KQ

is supposed). R3 = 600KQ

* Variable voltage range provided by R2 is from -4V to  The voltage regulation circuit outputRkG with the
—6V (to be decided considering charecteristics of the temperature gradient of approximately —0.0%%%/
liquid crystal). Since \R terminal has high input impedance, anti-noise
* Since \REG = 2.0V, if the electronic volume registeris ~ measures must be considered including use of shortened
setat (0, 0, O, O, 0), followings are derived from above wiring distance and shield wire.
conditions and expressiah:
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e Voltage Regulation Circuit Using Electronic Volume
Function

The electronic volume function allows to control the ~ When using the electronic volume function, you need to
liquid crystal drive voltage ¥with the commands and turn the voltage regulation circuit on using the supply
thus to adjust density of the liquid crystal display. control command.
Liquid crystal drive voltage ¥ can have one of 32

voltage values if 5-bit data is set to the electronic volume

register.

S1D12200

[Sample constants setting when electronic volume function is used]

Vo
_ Rby \ /i 1
Vs= (1 +Ra) * VEV @ L] VDD
1 na
Where \Ev = VREG — X Ra —_— -
x=m (n=0.1-31) VREG al| Vev
o= VREG/ 150
0 +
R — Vs
|:—|VR
| .
Rb
NNV
No. | Electronic volume register X V5
0 (0,0,0,0,0) 0 Large
1 (0,0,0,0,1) la .
2 (0,0,0,1,0) 2a .
3 (0,0,0,1,1) 3a .
30 (1,1,1,1,0) 30a .
31 (1,1,1,1,1) 3la Small

When the electronic volume function is not used, select (0, 0, 0, 0, 0) for the electronic volume register.
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Liquid crystal voltage generating circuit

V5 potential is resistive divided within IC to produceg V The liquid crystal drive voltage is fixed to 1/5 (1/4) bias.
V2, V3 and M potentials required for driving the liquid The liquid crystal power terminalsi\~ Vs must be
crystal. i, V2, V3 and \ potentials are then subjectto  externally connected with the voltage regulating capacitor
impedance conversion and provided to the liquid crystal C2.

drive circuit.

When a built-in supply is used

When voltage is doubled When voltage is tripled

S1D12200D%*** S1D12200D%**%
Vss Vss
C1l
L | CAPL+ — CAP1+
- T— cAP1- - =
c1 CAP1-
-1 -1 | CAP2+
c1 | cAP2- c1 Cl — | CAP2-
H Vout H Vout
R3 R3
Vs Vs
R2 2 <«———{VR R2 2 «— VR
R1 R1
Vob, Vo Vbb, Vo
C2 —1—— w1 c2 I %1
C2 V2 c2 I V2
C2 —F— Vs c2 il V3
C2 —FH—{ Vva Cc2 Il V4
c2 —A——Vvs c2 I} Vs
C2 “—|F— Vs1 Cc1 Il Vs1

Reference setting values: C1: 0.1 -dE¥ We recommend the user to set the optimum values to capacitors C1
C2: 0.1uF and C2 according to the panel size watching the liquid crystal display
and drive waveforms.
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Example 2: When using the built-in power source Example 3: When using the built-in power source
(VC,VF,P)=(1,1,0) (VC, VF, P)=(0,1,0)
S1D12200Dx*** S1D12200Dx***
Vss Vss
CAP1+ CAP1+ 3
= CAP1- — CAP1- Y
_ CAP2+ —_ CAP2+ o)
CAP2- CAP2- %))
Vourt Vourt
‘ R3 External|—
External Vs power Vs
power |R22 <«— VR source VR
source
‘ R1
Vbb, Vo Vbb, Vo
C2 I V1 c2— 1w
C2 [— V2 C2—+— V2
C2 | V3 C2l——— | Vs
C2 [ V4 C2————{ V4
C2 | Vs C2———F Vs
C2 [ Vs1 24— Vs1

Reference setting values: C1: 0.47 - 47 We suggest you to determine the most appropriate capacitance values,
C2: 0.1-4.uF fitting to the panel size, for respective capacitors C1 and C2 in consideration
of the liquid crystal display and drive waveforms.

When a built-in supply is used

S1D12200D****

Vss

CAP1+
CAP1-

— Vout

Vs

VDD, VDD

Vi
External V2
power V3
supply Va
Vs
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Low Power Consumption Mode

S1D12200 Series is provided with standby mode and
sleep mode for saving power consumption during standby
period.

e Standby Mode

Switching between on and off of the standby mode is

done using the power save command.

In the standby mode, only static icon is displayed.

1. Liquid crystal display output
COM1 ~ COM24, COMS1, COMS2 : b level
SEG1 ~ SEG60, SEGS1], 2,4, 5 plevel
SEGSA,B,C,D,E, F, G, H, I, J, COMSA: Can be
turned on by static drives.
Use the static icon RAM for controlling the static
icon display done with SEGSA, B, C, D, E, COMSA.

2. DD RAM, CG RAM and symbol register
Written information is saved as it is irrespective of on
or off of the stand-by mode.

3. Operation mode is retained the same as it was prior
to execution of the standby mode.
The internal circuit for the dynamic display output is
stopped.

4. Oscillating circuit
The oscillation circuit for the static display must be
remained on.

e Sleep Mode
To enter the sleep mode, turning off the power circuit and
oscillation circuit using the commands, and then execute
power save command. This mode helps to save power
consumption by reducing current to almost resting cur-
rent level.
1. Liquid crystal display output
COM1 ~ COM24, COMS1, COMS2 : b level
SEG1 ~ SEG60, SEGS1], 2, 4,5 pivlevel
SEGSA,B,C,D,E, F, G, H, I,J, COMSA: Clear all
the data of the static icon registers to “0”".
2. DD RAM, CG RAM and symbol register
Written information is saved at it is irrespective of on
or off the sleep mode.
3. Operation mode mode is retained the same at it was
prior to execution of the sleep mode.
All internal circuits are stopped.
4. Power circuit and oscillation circuit
Turn off the built-in supply circuit and oscillation
circuit using the power save command and supply
control command.

Reset Circuit

Upon activation of the RES input, this LSI will be
initialized.

e Initial State

1. Display on/off control
C=0 : Cursor off
B=0 : Blink off
D=0 : Display off

2. Power save
0=0 : Oscillation off
PS=0 : Power save off

3. Supply control
VC=0 : Voltage regulation circuit off
VF=0 : Voltage follower off
P=0 : Amplifying circuit off

4. System setting
N2, N1 =0:2lines

S=0 : Left-hand shift

CG =0 :“CGRAM” blank
5. Electronic volume control

Address :28H

Data :(0,0,0,0,0)
6. Static icon

Address :20H

Data :(0,0,0,0,0)

Address :21H

Data :(0,0,0,0,0)

Address :22H

Data :(0,0,0,0,0)

Address :23H

Data :(0,0,0,0,0)

As explained in the Section “MPU interface”, the RES
terminal connects to the reset terminal of the MPU and
initialization is being effected together with the MPU.
However, when the bus, port, etc. of the MPU maintains
high-impedance for a certain duration of time after
resetting, make the resetting input to the S1D12200
Series after the inputs to the S1D12200 Series have
become definite.

As the resetting signal, like explained in the Section “DC
characteristics”, active level pulses of minimum 10us or
more should be used. Normal operation status can be
obtained after 1us from the edge of the RES signal.

By making the RES terminal active, respective registers
can be cleared and the aforesaid setting state can be
obtained.

If initialization is not effected by the RES terminal when
the supply voltage is applied, it may go into a state where
cancellation is unworkable.

In case the built-in liquid crystal power circuit will not be
used, it becomes necessary that the RES input be active
when the external liquid crystal power is being applied.
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7. COMMAND

Table 4 lists the commands. S1D12200 Series identifies :
the data bus signal using different combinations of AO g g’ Non-di Clursor display
and WR (E). High speed command interpretation and 0 on—d!splay
execution are possible since only the internal timing is 1 |Non-display
used. 1 0 |Underbar cursor =
1 1 |Alternate display of display §
« Command Overview characters in black and white. a
Command type Command name o VR The cursor position indicates the @
Display control  |Cusor Home 0]o position of address
instruction Display ON/OFF Control 0O
Power control Power Save 0|0 (©.B) = (0.0 (1.0) @1
OmmEmEd OmmEEO OmmEmEd BOO0ON
Power Control 0 0 E00COR  EO0OR mOOOE OmmmEO
System set System set 0|0 m000D  moooo  moooo Ommm
Address control |Address Set 0|0 B0oOm  mooom  mooom Cmmal
instruction OmmmO m] ] ] lm m[ ] ] m] _ | Im[miu] ]
Data input Data Write 1 0 ooooo EEEEE EEEEE f Blink ooooo
instruction The cursor position indicates the position of address

Instruction execution duration of dependents on the
internal process time of S1D12200 Series, therefore it is
neces-sary to provide a duration larger than the system
cycle time (€vc) between execution of two successive
in-struction.

» Description of Commands

(1) Cursor Home
This command presets the address counter to 30H
and moves the cursor, when it is present, to the first
digit of the first line.

AO (WR| D7| D6| D5 D4 D3 D2 D1 DO
O[O O Of Of 1| | = |* |=*
[ Don't Care

(2) Display ON/OFF Control
This command performs on or off of display and
cursor setting.

Note: Symbols driven by COMSA and SEGSA - E
must be controlled through the static icon
RAM.
A0 (WR||D7| D6 DY D4 D3 D2 D1 DO
O|0| O O 2 1| ¢ B| * | D
D =0 : Display off
1 : Display on
B =0 : Cursor blink off
1 : Cursor blink on

Blink displays characters in black and white,
alternately. The alternating display will be repeated
with approx. 1 second interval.
C =0 : Display of cursor

1 : Does not display
Following table shows relationship between B and
C registers and the cursor.

®3)

(4)

counter.

Therefore, whenever moving the cursor, change
the address counter value using the RAM address
set command or the auto increment done by writing
the RAM data.

ISelective flashing symbol display is possible by
selecting (C, B) = (1, 0) and thus locating the
address counter to the position of the symbol register
through selecting (since the symbol is corresponding
to the character at each 5 dots).

Power Save
This command is used to controlling the oscillation
circuit and setting or resetting the sleep mode.

A0 (WR| D7| D6| D5 D4 D3 D2 D1 DO
0[]0 O] 1] 0] O x| * | O|PS
(I Don't Care
PS =0 : Power save off (reset)
1 . Power save on (set)
@] =0 : Oscillating circuit off (stop of
oscillation)
1 : Oscillating circuit on (oscilla
tion)
Supply Control

This command is used for controlling operation of
the built-in power circuit.

AO (WR| D7| D6| DY D4 D3 D2 D1 DO
O|Of{ O 1| O 1| O VQVE| P
P =0 : Amplifying circuit off

1 . Amplifying circuit on

Note: The oscillation circuit must be turned on
for the amplitying circuit to be active.

Rev. 1.4 EPSON
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(5)

VF =0 : Voltage follower off
1 : Voltage follower on
VC =0 : Voltage regulation circuit off
1 :Voltage regulation circuit on
System Set

This command is used for selecting display line,
common shift direction and use/non-use of CR
RAM.

When power on or resetting is done, execute this
command first.

A0 |WR| D7| D6| D5| D4 D3 D4 D1 D(
00| 0] 1] 1] O[N1|N2| S|CG

[ Don't Care
N2, N1 =0,0: 2lines
N2, N1 =0,1: 3lines
S =0 : COM left shift
=1 : COM right shift
CG =0 :UseCGRAM
1 : Does not use RAM

(6) RAM Address Set

This command sets addresses to write data into the
DD RAM, CG RAM and symbol register in the
address counter.

When the cursor is displayed, the cursor is dis-
played at the display position corresponding to the
DD RAM address set by this command.

AO |WR| D7| D6| D5 D4 D3 D2 D1 DO

0|0 1 ADDRESS

@ The settable address length is ADDRESS = 00H to

TFH.

@ Before writing data into the RAM, set the data

write address by this command. Next, when data is
written in succession, the address is automatically
incremented.

RAM Map
0 1 2 3 4 5 6 7 9 A B C D E F
OOH CGRAM(0O0H) - CGRAM(01H) -
10H CGRAM(02H) - CGRAM(03H) -
20H Sl unused - | EV |Test | unused -
30H DDRAM line 1 For signals Unused
40H DDRAM line 2 "
50H DDRAM line 3 "
60H Symbol register "
70H Symbol register "
- :Unused
For signals :Output from SEGS1 to SEGS2, SEGS4, SEGS5
For symbol register :Output from COMS1 to COMS2.
Sl :Static icon register
EV :Electronic volume register
Test :Testregister (Do not use)
2-22 EPSON Rev. 1.4
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(7) Data Write

A0 WR| D7| D] DJ D4 D3 D2 D1 Dp
1 0 1 1 DAITA 1

@ This command writes data the DD RAM, CG RAM
or symbol register.

@ This command automatically increases the address
counter by +1, thus enabling continuous writing of
data.

<Example of Data Writing>
Following figures illustrates an example of con-
tinuous writing of one line data to DD RAM.

RAM Address Set

Data Writing
o
o
N
N
—
(@]
—
(99}
Note: When executing
NO instructionsin
—— < One Line Completed? succession, reserve a
time exceeding tcvc
and execute the next
YES instruction.

Rev. 1.4 EPSON
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Table 4 S1D12200 Series Command List

Code )
Command — Function
AOWR|D7|D6|D5|D4{D3|D2|D1|D0
(1) Cursor Home 0[0|0|0O[0O|2|*]|*|™*]|*| Movesthe cursor to the home position.
(2) Display ON/OFF| 0| 0| 0|0|1|1|C|B| *|D]| Sets cursor ON/OFF (C), cursor blink ON/OFF
Control (B), and display ON/OFF (D).

C =1 (cursor ON) 0 (cursor OFF), B = 1 (blink
ON) O (blink OFF), D =1 (display ON)
D =0 (display OFF)

(3) Power Save 0[{0|0]|2]0|0|*]|*]|0|PS| Sets power save ON/OFF (PS) and oscillating
circuit ON/OFF (0).

PS =1 (power save ON) O (power save OFF),
0 =1 (oscillating circuit ON) 0 (oscillating circuit
OFF)

(4) Power Control |0|0|0|1|0]| 1|0 |VC|VF|P | Sets voltage regulating circuit ON/OFF and
boosting circuit ON/OFF (P).

VC =1 (voltage regulating circuit ON) O (voltage
regulating circuit OFF) VF = 1 (voltage follower
ON) 0 (voltage follower OFF), P =1 (boosting
circuit ON) 0 (boosting circuit OFF)

(5) System Set 0[0|0|1|1]|0[N2|N1|S|CGl Setsthe use or non-use of CG RAM and shifting
direction of display line (N1, N2) and COM

CG =1 (use of CG RAM), 0 = (Does not use
CG RAM),

M2, N1=0,0 (2 lines) 0,1 (3lines).

S = 0 (left shift), 1 (right shift).

(6) RAM Address 0(0]|1 ADDRESS Sets the DD RAM, CG RAM or symbol register
Set address.
(7) RAM Write 110 DATA Writes data into the DD RAM, CG RAM or
symbol register address.
(8) NOP 0[{0|0|0O|0|0|0|0]|0]|0]| Non-operation command
(9) Test Mode 0(0|0|0O|O|O]|*|*]|*]|*| Command forIC chip test. Don't use this command.
8. CHARACTER GENERATOR Concerning the 4 characters from 00H through 03H, the
system command selects on which of CG ROM and CG
Character Generator ROM (CG ROM) RAM they are to be used.
Character Generator ROM (CG ROM) S1D12200 Series CG ROM is mask ROM and compatible

S1D12200 Series cntains the character generator ROM with customized ROM. Contact us for its use in your
(CG ROM) consisted of up to 256 types of characters. system.

Character size is %8 dots. Product name of modified CG ROM is defined as below:
Tables 5 though 7 show the S1D122@3&* character
code. (Example) S1D12200D00B

:
Digit for CG ROM
pattern change

2-24 EPSON Rev. 1.4
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Character Generator RAM (CG ROM)

CGRAM contained in S1D12200 Series enables user programming of character patterns for display signals with higher
degrees of freedom.

When using CGRAM, select it using the system command.
Capacity of CGRAM is 160 bits and accepts registration of any & @ots patterns.

Following shows relationship between the CGRAM characters, CGRAM addresses and character code.

Character code RAM address CGRAM data (character pattern) [Character display| Signal display
D7 DO | SEG SEGS

00H 00H to O7H O« ||+ |02 ][22 |1 mEEE éﬂ ;;
02H 10H to 17H 1 * * « |1 [0[0]0O0 0 EOO00 B0 OO
2 * * « |1 [0[0]O0 0 BOO0O0 B OO

3| x| * = [0 [1]|1]1 (1 ml (111 OR HE

4 * * [0 [0]0]0 1 HEEN | oo Om

5 * * + |0|0f[O0O]|O 1 HEEE | HEEE |

6 |« |« |« |2 |2]21]1]0 (] 1 ] | HEE B

71« x| x|0|l0O]|]0]O|O (I oo oo

01H 08H to OFH 8|x| x| x|0]jO|21]0]O OOmO0 OO OO
03H 18H to 1FH 9| +«|«|x]|0]|0]|21]0]0O MO0 OO 0o
Alx|»|»|0]1]1]1 10 w1 | W (N EO
B|lx|«|«|0]1]|1]1 |0 1 | | (/m WO
Cl«|«|x]O0O]21]1]1]0 1 | | (/m WO

D|* |« |+« |2 ]2 |2]21 |1 (1111 HEE EE
E|«|«|x|O0O]O0O|lO]O O (1111 HEE EE
Fl«|«|+x|O0O]O0O|O|O]O (I (I I

I I T I I
Unused Character data
1: Display
0: Non-display

Itis possible to set a¥%8 character size in this system. In this case, us@ HieFH RAM. Note that the7H/xFH data
is inverted when a under-bar cursor is used.
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Symbol Register
S1D12200 Series contains the symbol register which enable individual symbol setting for displaying on the screen.

Capacity of the symbol register is 120 bits and is capable of displaying up to 120 symbols.

Following shows relationship between the symbol register display patterns, RAM addresses and written data.

3 @ 2 3 §
|| =
Ccd OO0 . 0 @
N [ OO [
Ccd OO0 . 0
N [ OO [
Ccd OO0 . 0
Ccd OO0 . 0
N [ OO [
Ccd OO0 . 0
L1 L1
12345 56 - - - 60
COMS1 00000 00000
coms? OO0 00000
61 - - -65 116 - -120
L1 L1
SEG1 2 SEG1 2 345 SEG56 60 SEGS4 5
Symbol Bits
RAM address
D7 DO

O|x|*|*x|1]2|3]|]4]5
S0H-6BH 1« |+|x|6]7]8]9]10
* | * x |56 |57 [58 |59 |60
O |x |* |+ |61]|62|63]|64 |65
70H~7BH 1| % | % | % |66|67]|68]|69 |70
B |« [« [« [116[127]128]120]120
Note: When the symbol is 1.5 times or more than the character, it is recommended to drive it using both COMS1
and COMS2.
Rev. 1.4 EPSON 2-29
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12201/12202) or 20 bit (S1D12210) and is capable of
displaying up to 5icons (S1D12200/12201/12202) or 10
icons (S1D12210).

Following shows relationship between the static icons
functions, static icon RAM addresses and written data.

Static lcon Ram

S1D12200 Series contains the static icon RAM for
displaying the static icons in addition to the dynamic
icons.

Capacity of static icon RAM is 10 bits (S1D12200/

<SEGSA,B,C,D, E>

) Static icon data Display
Function | RAM address
D7 DO[SEGSABCDE
Display 20H * 01011l HOmE.
On/Off | ||
Blink 21H * «|1]10]0([0]|1
On/Off f BLINK
| [m] | [
<SEGSF, G,H, I,J>
] Static icon data Display
Function | RAM address
D7 DO|SEGSFGHIJ
Display 22H * * 001141 s
On/Off | ||
Blink 23H * +«|1]10]0([0]|1
On/Off £ BLINK
HOEEC
*: Blank

1. Display or blink on
0: Display or blink off
fBLINK: 1-2 HZ

Electronic Volume RAM (register)

S1D12200 Series contains the electronic volume function
for controlling the liquid crystal drive voltage V5 and  the electronic volume RAM.

density of liquid crystal display. The electronic volume  Following shows relationship between RAM addresses
function enables to select one of 32 voltage status of the set by the electronic volume and written data.

liquid crystal drive voltage V5 by writting 5-bit data to

) Electronic volume data  |cgngi
Function | RAM address . VEvV
D7 Do | tion
Electronic 28H «| «|[«]0]0[0O]0O0]O 0 |[VrRec-0
volume data
* | *[«]0]0[0]|]0]|1 1 |VREG—Q
x| x|+« [0]0]0|O0]|O0 2 VREG-20
* [+ 212]11(1]0]1 29 | VREG-290
* | x|+« |(21]2]11121]0 30 |VRrReG—300
| x|« [21]1[1]1]1 31 [VRrec=31la
29H BEAEEEEE: For testing
* : Blank
Note : Do not use the address“29H". Itisfor testing
o = VREG/150
2-30 EPSON Rev. 1.4
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9. ABSOLUTE MAXIMUM RATINGS

Item Symbol Standard value | Unit
Power supply voltage (1) Vss -6.0 to +0.3 Vv
Power supply voltage (2) V5, Vout —7.0to +0.3 Vv =
Power supply voltage (3) V1, V2, V3, Va Vs to +0.3 Y, §
Input voltage VIN Vss—-0.3 to +0.3 \% 7
Output voltage Vo Vss—0.3 to +0.3 Vv
Operating temperature Topr -30to +85 °C
Storage temperature TeP - Tstr 5510 +100 °C
Bare chip —65 to +125
(Vce) Vb VDD

(GND) Vss ———Y

Notes: 1. Allthe voltage values are based om¥ 0 V.
2. For voltages of ¥, V2, V3 and \4, keep the condition ofd >V1>V2>V3=>V4=Vsand \bD = Vss
= V52 Vour at all times.
3. Ifthe LSl is used exceeding the absolute maximum ratings, it may lead to permanent destruction.
In ordinary operation, it is desirable to use the LSl in the condition of electrical characteristics. If the
LSl is used out of this condition, it may cause a malfunction of the LS| and have a bad effect on the
reliability of the LSI.

Rev. 1.4 EPSON 2-31
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10. DC CHARACTERISTICS

Vbbb =0V, Vss=-3.6 Vto-2.4V, Ta =-30 to 85 unless otherwise specified.

ltem Symbol Condition min typ max Unit  Applicable pin
Power Operatable Vss -3.6 -3.0 2.4 V| Vss
supply Data retain -3.6 -2.0 *1
voltage (1) | voltage
Power Operatable V5 -7.0 -4.0 V. |V5*2
supply Operatable Vi, V2 0.6%xVs /oD V|V, V2
voltage (2) | Operatable V3, V4 V5 0.4xV5 Vo | V3, V4
HIGH-level input voltage VIHC 0.2xVss /oD Vo |*3
LOW-level input voltage ViLc Vss 0.8xVss| V [*3
Input leakage current L | VIN=VDDorVss -1.0 1.0 PA |*3
LC driver ON resistance Ron | Ta=25°C V5=—7.0V 20 40 KQ |COM,SEG
AV=0.1V *4
Static current consumption IDDQ 0.1 5.0 PA | VDD
Dynamic current oo | Display state |V5=-6V without load 80 PA | VDD *5
consumption Standby state | Oscillation ON, Power 20 PA | VDD
OFF, Vss = -3V
without load
Sleep state | Oscillation OFF, Power 5 PA | VDD
OFF, Vss = -3.0V
Access state | feye=200KHz, 500 PA | VDD *6
Vss =-3.0V
Input pin capacity CIN Ta=25°C  f=1MHz 5.0 8.0 pF |*3
Frame frequency fFR Ta=25°C  Vss=-3.0V 70 100 130 Hz |*10
External clock frequency fok Display of 2 lines 23.4 KHz |*10 *11
fek Display of 3 lines 33.8 KHz |*10 *11
Reset time tR 1.0 s |7
Reset pulse width tRW 10 s [*8
Reset start time tRES 50 ns |*8

Dynamic system

= | Input voltage Vs1 -2.3 -2.1 -1.9 V. [*9

% Amplified voltage Vout | When voltage is tripled -6.9 -6.3 -5.7 V| Vour
g | output voltage

2 | Voltage follower Vs -7.0 -4.0 %

E operating voltage

& | Reference voltage VREG | Ta=25°C -2.06 -2.0 -1.94 v

*1: A wide operating voltage range is guaranteed but an
abrupt voltage variation in the access status of the

MPU is not guaranteed.

*2: When the voltage is Tripled, care must be paid to
supply the voltage §5so that operating voltage of
Vout and \6 may not be exceeded.

*3: DO ~ D5, D6 (SCL), D7 (SI), A0, REES WR (E),

P/S, IF

*4:

This is a resistance value when a voltage of 0.1 V is
applied between output pin SEGn, SEGSn, COMn or
COMSN, and each power pin{\W2, V3 or V4). It
is specified in the range of operating voltage (2).
Ron=0.1V /Al
(Al: Current flowing when 0.1 V is
applied between the power and output)

2-32
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*5: Applied if not access by the MPU during chara  *10:The fosc frequency of the oscillator circuit for
display and if the built-in power circuit and oscillator internal circuit drive may differ from the$T boost-

are operating.
Display character

ing clock on some models. The following provides
the relationship between thedt frequency, #sT
boosting clock, and-k frame frequency.

*6: Current consumption when data is always written by fosc= (No. of digits)x (1/Duty) x fFR §
feye. fBsT = (1/2)x (1/No. of digits)x fosc N
The current consumption in the access state is almost Q
proportional to the access frequenaydjt *11: When performing the operations using an externaji
When no access is made, orypI(l) occurs. clock, not taking advantage of the built-in oscillation

circuit, input the waveforms indicated below.

*7: IR (reset time) indicates the internal circuit reset Meanwhile, while using an external clock but when
completion time from the edge of the RES signal. clock inputs are not being made, fix it to “H”.
Accordingly, the S1D12200 usually enters the oper- (Normal HIGH)

ating state aftefr.

<Incase the external clock = fosc>

*8: Specifies the minimum pulse width of the RES * Duty = (th/tosc) x 100 = 20 ~ 30%
signal. It is reset when a signal having the pulse e fosc = 1/tosc

width greater thaitrw is entered.

Power Supply v 2.4V t At ‘«
Vss ose h
| tres <Incase the external clock = 4 x fosc>
e * Duty = (th/tosc) x 100 = 50%
Ve  fosc = 1/tosc
tRW I trR

All signal timings are based on 20% and 80% of Vss signals. H—DI

*9: When operating the boosting circuit, the power

tosc th

supply Vssmust be used within the input voltage

range.

Rev. 1.4
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11. TIMING CHARACTERISTICS
(1) MPU Bus Write Timing (80 series)

4
A0
N /]
tacs > -
I B tAH8
CS \
/
taws|. .| B - . > tcyc8 o
ccL
L 4 N
N i
B tccH _
tDss B -
tDH8

e —
DO to D7 ﬂ?<

[Ta=-30to085°C, Vss =-3.6 Vto-2.4V]

Item Signal |Symbol Meas.u'rmg Min. Max. Unit
condition
Address hold time A0, CS tAHS Every timing is specified 30 - ns
Address setup time taws on the basis of 20% and 60 - ns
CS setup time tACs 80% of Vss. 0 - ns
System cycle time WR tcycs 650 - ns
Write LOW pulse width (Write) tccL 150 - ns
Write HIGH pulse width (Write) tccH 450 - ns
Data setup time DO to D7 tDss 100 - ns
Data hold time tDH8 50 — ns
[Ta=-301t085°C, Vss =-3.3Vt0-2.7 V]
Item Signal |Symbol Meas.u'rmg Min. Max. Unit
condition

Address hold time A0, CS tAHS Every timing is specified 10 - ns
Address setup time taws on the basis of 20% and 60 - ns
CS setup time tACs 80% of Vss. 0 - ns
System cycle time WR tcvcs 500 - ns
Write LOW pulse width (Write) tccL 100 - ns
Write HIGH pulse width (Write) tCCH 350 - ns
Data setup time DO to D7 tDss 100 - ns
Data hold time tDH8 20 — ns

*1: For the rise and fall of an input signaldhd t), set a value not exceeding 25ns (excluding RES input).

—» |- fr —» tf

Vss x 0.8 [V]
Vss x 0.2 [V] _
*2:. lccL is specified based on an overlap period of CS and WR LOW levels.
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(2) MPU Bus Write Timing (68 series)
o X X
N /
tace tAH6 o
s / .
/ —
- > (99}
- » tcyce | tEwWH .
\\x tEwWL é// Z ; \\x
E N / \ N
- _ tDs6
taws oo
DO to D7
[Ta=-30t085°C, Vss =-3.6 Vto-2.4V]
Item Signal |Symbol Measlu.rmg Min. Max. Unit
condition
Address setup time A0, CS | taws Every timing is specified 60 - ns
Address hold time tAH6 on the basis of 20% and 30 - ns
CS setup time tACe 80% of Vss. 0 — ns
System cycle time WR tcyce 650 - ns
Enable LOW pulse width (Write) tEWL 150 - ns
Enable HIGH pulse width (Write) tEWH 450 - ns
Data setup time DO ~ D7 tDs6 100 - ns
Data hold time tDH6 50 — ns
[Ta=-30t085°C, Vss =-3.3V to-2.7 V]
Item Signal |Symbol Meas.u'rmg Min. Max. Unit
_ condition
Address setup time A0, CS tawe Every timing is specified 60 - ns
Address hold time tAH6 on the basis of 20% and 10 - ns
CS setup time tAC6 80% of Vss. 0 - ns
System cycle time WR tcyce 500 - ns
Enable LOW pulse width (Write) tEWL 100 - ns
Enable HIGH pulse width (Write) tEWH 350 - ns
Data setup time DO to D7 tDse 100 - ns
Data hold time tDH6 20 — ns

*1: For the rise and fall of an input signaldhd t), set a value not exceeding 25ns (excluding RES input).

—» - {r

—»

/

Vss x 0.8 [V]
Vss x 0.2 [V]

tf

*2: tEwWH is specified based on an overlap period of CS LOW and E HIGH levels.

Rev. 1.4
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(3) Serial Interface

s\

(—————————— [CSS ——————— P

(——————— {CSH —————— P

—— fSAS ———————

— tgAH —

AO ><
N
~—— {scycC >
\ tsLw /‘ 3
SCL { ; A tsHw - N\
«—— {SDS ——— > 4— {SDH —»
4 N
N /|
[Ta=-30t085°C, Vss =-3.6 Vto-2.4V]
Item Signal |Symbol Meas.u'rlng Min. Max. Unit
condition
System clock cycle SCL tscyc Every timing is specified 1000 ns
SCL HIGH pulse width tSHW on the basis of 20% and 300 ns
SCL LOW pulse width tsLw 80% of Vss. 300 ns
Address setup time A0 tsas 50 ns
Address hold time tsAH 300 ns
Data setup time Sl tsbs 50 ns
Data hold time tSDH 50 ns
CS-SCL time CS tcss 150 ns
tCsH 700 ns

*1: For the rise and fall of an input signalgdhd t), set a value not exceeding 25ns (excluding RES input).

—» |- {r — tf

Vss x 0.8 [V]
Vssx 0.2 [V]

EPSON Rev. 1.4
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12. MPU INTERFACE (REFERENCE EXAMPLES)

The S1D12200 Series can be connected to the 80 series MPU and 68 series MPU. When an serial interface is used, th

S1D12200 Series can be operated by less signal lines.

80 Series MPU

o
o
IN
N
—
@)
—
0

Vcc AO AO VDD
P/S j
Al to A7 Decoder cS
MPU IORQ S1D12200
DO to D7 DO to D7
WR WR
el
GND RES RES Vss
777
RESET —
68 Series MPU
[
Vcc AO AO VDD
P/S j
Al to A7 Decoder cs
MPU VMA S1D12200
DO to D7 DO to D7
E E
el
GND RES °[> RES Vss
T
RESET —
Serial Interface
[
vee Port4 AO VoD
P/S
Port3 Cs
MPU S1D12200 s
Portl SI
Port2 SCL
- IF
GND RES RES Vss 1
Vss
or GND
T
RESET —

Rev. 1.4
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13. LCD CELL INTERFACE (REFERENCE)

12 columns by 3 lines, % 8-dot matrix segments and symbols

g - £
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7] [N EE g} o
Mmmmrrmrm imml /A imul /A imml
oo o g unj - -
mmmmmm m M- ﬂlmﬁ M-k [nalunl ﬂnmulﬂ m-mhm
05 I N N Ny == [Ny |[EN NN ) |NE ] |ENpEE RN
mmmmmm m M- =] m-mrmh M- =] M
o~ 16 Ny Ny i ) o0 |y = ) 1 1 gy gy i i ) |y = [y |
— MM [mnl mrm mrmm m mrmm
ot o o o o =] SR [IEgEEgE IR [IEpEE g
L imml | rm imul M rm imml
. ipmy § piipRigiiy § pRimmy § pEigsigEin § g
. .
]
. =
. o
©
. =
@
. <
. (5]
- m
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12 columns by 2 lines, % 8-dot matrix segments and symbols
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12 columns by 2 lines, % 8-dot matrix segments and symbols
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14. LCD DRIVE WAVEFORMS (B WAVEFORMS)
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15. INSTRUCTION SETUP EXAMPLE
(REFERENCE)

(1) Initial setup (2) Display mode

| Vbp-Vss power ON | |
\

\
Power regulation |
| ‘ 9 | Input of RAM address setup command |

| Input of reset signal | | )
| | Input of RAM (data) write command |

Command status \

Static display control: Off | Display of written data |
Display on/off control: Off
Power save: Off

Power control: Off

System setup: Off

Electronic volume (0, 0, 0, 0, 0)
Static icon (0, 0, 0, 0, 0)
Others are undefined.

Waiting for 10psec or more

|
Command input:
(Asterisk indicates any command sequence.)
(1) NOP command
(2) System setup command
(*) Electronic volume register setup
» Address: 28H
¢ Data: (*, *, ok, Kk, *)
(*) Power save command
* PS: Off (Power save)
e O: On (Oscillation)
(5) Power control commands
* P, VF,VC: On
(6) RAM address setup )
(7) Data writing 1)
\

Waiting for 20msec or more 2)

End of initialization |

o
o
N
N
=
@)
—
n

e o o o o o o o

Command input
(8) Display on/off control command 3)
« D: On (Display)
\

Data input

(9) Static icon control 3)
« Address: 20H
* Data: (*' Kk Kk, *)
¢ Address: 21H
* Data: (*, *, Kk, k, *)

| End of initialization |

Notes 1) Commands (6) and (7) initialize the RAM. The display contents must first be set. The non-display area
must satisfy the following conditions (for RAM clear).
« DDRAM: Write the 20H data (character code).
* CGRAM: Write the 00H data (data '0’).
* Symbol register: Write the O0H data (data '0’).
As the RAM data is unstable during reset signal input (after power-on), null data must be written. If not,
unexpected display may result.

2) Since it is specified based on rise characteristics of the booster, power control and voltage follower
circuits, time to be set differs depending on external capacity. Be sure to set it after the external capacity
is confirmed.

3) A display of the dynamic drive series is turned on when the on command is input and the static icon is
turned on using the static icon control command.

To turn both on at the same time when the display is turned on, execute display on/off command and
static icon control within 1 frame period.
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(3-1) Selecting the Standby mode

End of initialization

Normal operation
(Power Save is released and
oscillator circuit is turned ON.)

(1) Input of display on/off control command
« D: Off (Display)

(2) Input of power save command
¢ PS: On (Power save)
* O: On (Oscillation)

(3) Input of power control command

* P, VF, VC: Off

Standby status

Only static icon displayed

(4-1) Selecting the Sleep mode

(3-2) Releasing the Standby mode

Standby mode

(1) Input of power save command
» PS: Off (Power save)
» O: On (Oscillation)
(2) Input of power control command

e P,VF,VC: On

Waiting for 20msec or more 2)

(3) Input of display on/off control command

« D: Off (Display)

Return to normal operation (initial status).

(4-2) Releasing the Sleep mode

End of initialization

Normal operation
(Power Save is released and
oscillator circuit is turned ON.)

Sleep mode

(1) Input of power save command
« PS: Off (Power save)
¢ O: On (Oscillation)

(2) Input of power control command
* P, VF, VC: On
(1) Input of display on/off control command
« D: Off (Display) ‘
(2) Static icon control
* Address: 20H
 Data: (0,0, 0, 0, 0)
* Address: 21H
e Data: (0,0, 0, 0, 0) (3) Input of display on/off control command 3)
(3) Input of power save command « D: Off (Display)
* PS: On (Power save) ‘
« O: Off (Oscillation)
(4) Input of power control command
* P, VF, VC: Off

Waiting for 20msec or more 2)

(4) Static icon control 3)
« Address: 20H
e Data: (x, x, *, *, %)
* Address: 21H
o Data: (x, *, *, *, *)

Enter the Sleep mode.

Return to normal operation (initial status).
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Instruction Setup Example of S1D12200 series

(1) Initial setup

(2) display ON “EPSON"

(3) Display ON the Icon

(4) Standby Mode sequence

(5) Releasing the Standby Mode sequence

<Diagram of S1D122008F*** and LCD Panel>

o
o
N
N
=
@)
—
n

Static Icon

2% =¥q 202 243 4
OOO"OLULULU ............................. LIJLIJLIJO"OOLIJ"LIJ
OO0 Oununwm nnno oom o

S1D12200D10B%
CHIP:REVERSE
Haddre
8mu_@ ﬁlé8%%%%%8moamm¢m%80ﬁwmvmml\mmo
Sr=a>0>>00003>3>>5>5>>>>>>0000000002Z
J) (L WLl [ L1 H
el

80series MPU

VDD| =>
Vss| =>
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(1) Initial setup
(1.1) Vbb-VssPower ON

(1.2) Power regulation

(1.3) Input of RESET signal

(1.4) Command Status
 Display ON/OFF

* Power save

e Power control
» System reset
e Electronic Volume

« Static display control

‘OFF
:OFF
‘OFF
-OFF
0, 0,0, 0, 0)

» Others are undefined.

(1.5) Waiting for 11 sec or more

(1.6) Command Input: ((*) indicates any command sequence.)

:OFF

(a) System Setup command: CGRANNot use, 3lines, COM Left shift

AO [ WR | D7 | D6 | D5 | D4 | D3| D2| D1| DO
0 0 0 1 1 0 0 1 0 0
(*) Electronic volume resister setup: Daté0, 0, 0, 0, 0, 0)
A0 | WR D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 1 0 0 0
1 0 0 0 0 0 0 0 0 0
(*) Power save command: RS, 0- 1
A0 | WR D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 0 0/1 0/1 1 0
(d) Power Control command: P, VF, VClL
A0 | WR D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 1 0 1 1 1
(e) () RAM address setup, Data writing
* RAM address setup: Set address is 30H
AO | WR | D7 | D6 | D5 | D4 | D3| D2| D1| DO
0 0 1 0 1 1 0 0 0 0
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 Data writing: All data- 20H (for 1 Line)

salas

00221dTs

DO

DO

D1

D1

D2

D2

D3

D3

D4

D4

D5

D5

D6

D6

D7

D7

WR

WR

A0

* RAM address setup: Set address is 40H

AO

« Data writing: All data» 20H (for 2 line)

DO

DO

D1

D1

D2

D2

D3

D3

D4

D4

D5

D5

D6

D6

D7

D7

WR

A0

* RAM address setup: Set address is 50H

A0
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« Data writing: All data— 20H (for 3 Line)

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0

* End of Initialization

(2) Display ON “EPSON”
(2.1) RAM address setup command: 30H

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 1 0 0 0 0

(2.2) Data writing command: Writing “EPSON”"

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 1 0 0 0 1 0 1| E:45H
1 0 0 1 0 1 0 0 0 0 | P:50H
1 0 0 1 0 1 0 0 1 1| S:53H
1 0 0 1 0 0 1 1 1 1| O:4FH
1 0 0 1 0 0 1 1 1 0 | N:4EH
(2.3) Waiting for 20ms or more
(2.4) Display ON/OFF control command: B @, D- 1
A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 1 0 0 0 1
Display ON 57 Dots “EPSON”"
EPSON

2-48 EPSON Rev. 1.4



S1D12200 Series

(3) Display ON The Icon: Valid in Standby mode only
(3.1) Display ON/OFF command: DOFF

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 1 0 0 0 0

(3.2) Static display control command: 1 ~ 2Hz Blink §
A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO %
ol o 1] o 12| o] of of of o @

1 0 0 0 0 1 0 0 0 0

0 0 1 0 1 0 0 0 0 1

1 0 0 0 0 1 0 0 0 0

(3.3) Power save command: B®N, 0- ON

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 0 0/1 0/1 1 1

(3.4) Power control commands: P, VF, VOFF

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 1 0 0 0 0

Display ON the Icon

(4) Releasing the Standby Mode
(4.1) Power save command: B8, 0-1

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 0 0/1 0/1 1 0

(4.2) Power control commands: P, VF, V@

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 1 0 1 1 1

(4.3) Waiting for 20ms or more

(4.4) Display ON/OFF command: D1

A0 | WR | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 1 0 0 0 1

END of Releasing the Standby mode
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4. Power Supply to Booster Circuit
S1D12200 Series integrates a booster circuit.
The customer can select a specification of using
either the regulator outputst or Vssas the supply
voltage to the booster circuit.
Our standard specification is preset to the regulator
output \s1.

5. External Clock Specifications
S1D12200 Series integrates an external clock terminal

16. OPTION LIST

S1D12200 Series provides the optional functions as
described in the following. Being adaptable to the
customer’s optional demand, contact the Business
Department of our company when installed.

o Our product name corresponding to a customer’s
option is defined as shown below:

(Example) and there are two clock specifications, f and 4
S1D12200D%x%xB* o_SC|IIat|on.
) Either of them can be selected on your request.
Shipping form: A(Al padchip)
B (Au bamp chip) Intgrngl External External
oscillation | clock f osc.|clock 4xf osc
Option corresponding digit Standard 0 o X
Optional 0 x o

Machine type: 00 (12 digits x 3 lines)
01 (12 digits x 2 lines)

1. Specification of Character Generator ROM
(CGROM)
S1D12200 Series integrates a character generator
ROM which can generate a maximum of 256 type

The standard external clock specification is set to
fosc

6. Reset Signal Input Polarity Specifications
S1D12200 Series inputs reset signal from the reset
terminal using edge detection and I/F specification

characters. X . L
The size of these characters is composed<df §) 80/68 series can be selected according to this signal
level.
dots. . .
Being a mask ROM, the S1D12200 Series CGROM RES input polarity can also be selected on your
is adaptable to the character generator ROM exclusive request.
for the customer, too. :
For our standard CGROMs, refer to the Character RES |r.1put Type :
Fonts Table. polarity Standard Optional
2. 3p|ecification of Liquid Crystal Driver Voltage Bias M 68 series 80 series
alue. - .
S1D12200 Series integrates a liquid crystal diver Lt 80 series 68 series

voltage generator circuit. Its 5-volt potential is divided
into resistance inside of IC to generate 1-V, 2-V, 3-
V or 4-V potential as required for the liquid crystal
driver.

Further, the 1-V, 2-V, 3-V or 4-Vpotential is converted
into impedance by a voltage follower to be supplied
to the liquid crystal driver circuit.

Either 1/5 or 1/4 bias value can be selected as
demanded by the customer.

[ 1 is set to the 68 series ahd to the 80 series as
the standard RES input polarities.

7. Pad Layout Specifications of COMS1 Symbol
Terminal
On S1D12200 Series, pad layout of COMS1 symbol
terminal can be changed. COMS1 pad layout can be
selected on your request.

. gur s_tf_anotlard t}i;s ;/alue is\;/)rtletset toflL/_5. 4 Crvsial Standard | Optional
. Specification of Reference Voltage of Liquid Crystal ’
Driver Voltage Regulation Circuit. PadNo | Pad Name| PadNamg
S1D12200 Series integrates a voltage regulation 65 COMS1 COoM1
circuit using a booster voltage as its power supply to 66 COM1 COM2
generate 5V for the liquid crystal driver via the 67 COM2 COM3
voltage regulation circuit. 68 COM3 COom4
The voltage regulation circuit integrates a reference 69 Ccom4 COM5
voltage regulator ®EG. 70 COM5 COM6
The customer can select a specification of using 71 COM6 Ccom7
either the internal reference voltage or exterrss V 72 ComM7 COomM8
reference voltage. 73 CcomM8 COMS1

Our standard specification is preset to the internal
reference voltage.
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1. DESCRIPTION

The S1D12205 Series dot-matrix LCD Controller Driver
receives 4-bit, 8-bit, or serial data from the microprocessor
and displays up to 36 characters, four user-defined
characters, and up to 120 symbols.

Up to 256 types of built-in character generator ROMs are
provided. Each character font hasx@%lot structure.
Also, the user-defined character RAM contains four
5x8-dot characters. In addition, a symbolic register can
be used for flexible symbol display. The Driver featuring
the very low power consumption can drive a handy
terminal unit in either Sleep or Standby mode with the
minimum power consumption.

2. FEATURES

 Built-in display data RAM
Can display up to 36 characters, 4 user-defined
characters, and 120 symbols.

e Built-in CGROM (for 256-character display),
CGRAM (for 4-character display), and symbol register
(for 120 symbol display)

* No. of display columns by lines
Normal mode: (12 columns plus 4 signal segments)
3 line + 120 symbols + 10 static symbols
Standby mode: 10 static symbols

* Built-in C&R oscillators

Available external clock input

HIGH-speed MPU interfaces

Interface to both 68- and 80-series MPUs
Support of 4/8-bit interface

Support of serial interface

Character font: 5x8 dots

Duty ratio: 1/18, 1/26

Simple command setup

Built-in LCD drive power circuit: Power amp and
regulator

Built-in electronic controls

Very low power consumption

30 A (including the operating current of the built-in
power supply during normal operation)

10 pA (Static icon display during Standby operation
5 YA (Display off during Sleep operation)

Power supplies

VDD —-Vss: -1.7t0 -3.6 V

Vbbb —-Vs: -3.0t0 -6.0V

Wide operating temperature range: Ta=-30 to°€85
CMOS process

Package design

Chip (Au bump): S1D12205B% B*

TCP: S1D12205%**x*

This IC package is not designed to have a radiation or
strong light resistance.
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3. BLOCK DIAGRAM

RES
CS
WR(E)
PS
C86
A0

DO

D1

D2

D3

D4

D5
D6(SCL)
D7(SI)

OSsC
kS
=
m -
5 e
S Address | | DDRAM Refresh <
= c Symbol Address o
ounter ; 2
Register Counter 8
(@)
£
£
|_
CGROM
CGRAM
o
=
a
8
E Command gﬁﬁi; -
= Decoder
D
o
=
LED Skt:%trl]c Segment COM
Driver Driver Driver Driver
Alél—ri'} {1 {1 {1
LE1 LE2 COMSA SEG1 to 60 COM1 to 24
SEGSAtoJ SEGS1,2,45 COMS1,2

Vs1
CK
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4. PIN LAYOUT
154 73
EEE O OBBELO] oo 0O mm
155 [] 72
. Y .
(o,O)L’ X
: Top View :
171| [ O |59
[ I O OO0
1 58
E : bummy PAD
1 :PAD
S1D12205Bk***

:
CGROM pattern version number

Chip size: 7.8% 1.97 mm
Pad pitch: 9@m (min)
Chip thickness (Reference): 6@

Au bump specifications
Bump size:

Pad Nos. 59 to 72, and 155 to 171: i@ x 59um
Pad Nos. 1to 58, and 73 to 154: |58 x 78um

Bump height (Reference): 22.n
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Pad Center Coordinates

PAD Coordinate PAD Coordinate

No. Name X Y No. Name X Y
1 Dummy -3768 -822 44 Vss 1718 -822
2 Dummy -3678 45 Vss 1808

3 A0 -3349 46 C86 1973

4 WR(E) -3200 47 PS 2122

5 [ -3050 48 IF 2272

6 D7(SI) -2901 49 RES 2421

7 D6(SCL) -2751 50 CK 2571

8 D5 -2602 51 VS1 2720

9 D4 -2452 52 (FSA) 2893

10 D3 -2303 53 (FSB) 3065

11 D2 -2153 54 (FSC) 3237

12 D1 -2004 55 (FS3) 3409

13 DO -1854 56 (VD) 3589

14 LE1 -1705 57 (Vob) 3678

15 LE1 -1615 58 (VoD) 3768 '
16 LE2 -1466 59 (FS2) 3758 -628
17 LE2 -1376 60 (FS1) -456
18 VDD -1286 61 (FS0) -283
19 VoD -1197 62 COMSA -179
20 Vss -1107 63 COMS1 -90
21 Vss -1017 64 com1 0
22 Vs -868 65 COM2 90
23 Vs -778 66 COoM3 179
24 V4 -629 67 COM4 269
25 V4 -539 68 COM5 359
26 V3 -389 69 COM6 449
27 V3 -300 70 COoMm7 538
28 Vi -150 71 com8 628
29 V1 -60 72 COMS1 \ 718
30 (VREG1) 89 73 Dummy 3768 822
31 (VREG1) 179 74 Dummy 3678

32 VREG2 328 75 SEGS1 3409

33 VREG2 418 76 SEGS2 3320

34 OCA 567 77 SEG1 3230

35 OCA 657 78 SEG2 3140

36 OoCB 807 79 SEG3 3050

37 OCB 896 80 SEG4 2961

38 occC 1046 81 SEG5 2871

39 occ 1136 82 SEG6 2781

40 oCD 1285 83 SEG7 2692

41 0oCD 1375 84 SEGS8 2602

42 OCE 1524 85 SEG9 2512

43 OCE 1614 v 86 SEG10 2423 v

Note 1: Set the pinstb of Nos. 56 to 58 and the pin®BG1 of Nos. 30 and 31 to the floating

2.

state.

floating state.

Since the pins FS* of Nos. 52 to 55 and 59 to 61 are for fuse adjustment, set them to the

EPSON
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PAD Coordinate PAD Coordinate
No. Name X Y No. Name X Y
87 SEG11 2333 822 130 SEG54 -1524 822
88 SEG12 2243 131 SEG55 -1614
89 SEG13 2153 132 SEG56 -1704
90 SEG14 2064 133 SEG57 -1793
91 SEG15 1974 134 SEG58 -1883
92 SEG16 1884 135 SEG59 -1973
93 SEG17 1795 136 SEG60 -2062
94 SEG18 1705 137 SEGS4 -2152
95 SEG19 1615 138 SEGS5 -2242
96 SEG20 1526 139 Dummy -2332
97 SEG21 1436 140 Dummy -2422
98 SEG22 1346 141 Dummy -2512
99 SEG23 1256 142 COM24 -2602
100 SEG24 1167 143 COM23 -2692
101 SEG25 1077 144 COM22 -2781
102 SEG26 987 145 COM21 -2871
103 SEG27 898 146 COM20 -2961
104 SEG28 808 147 COM19 -3050
105 SEG29 718 148 CcOoM18 -3140
106 SEG30 629 149 COM17 -3230
107 SEG31 539 150 COM16 -3320
108 SEG32 449 151 COM15 -3409
109 SEG33 359 152 Dummy -3589
110 SEG34 270 153 Dummy -3678
111 SEG35 180 154 Dummy -3768 '
112 SEG36 90 155 COM14 -3758 718
113 SEG37 1 156 COM13 628
114 SEG38 -89 157 COM12 538
115 SEG39 -179 158 COM11 449
116 SEG40 -268 159 COM10 359
117 SEG41 -358 160 COM9 269
118 SEG42 -448 161 COMS2 179
119 SEG43 -538 162 SEGSA 90
120 SEG44 -627 163 SEGSB 0
121 SEG45 -717 164 SEGSC -90
122 SEG46 -807 165 SEGSD -179
123 SEGA47 -896 166 SEGSE -269
124 SEG48 -986 167 SEGSF -359
125 SEG49 -1076 168 SEGSG -449
126 SEG50 -1165 169 SEGSH -538
127 SEG51 -1255 170 SEGSI -628
128 SEG52 -1345 171 SEGSJ \J -718
129 SEG53 -1435 v

Rev. 1.1
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S1D12205 Series

5. PIN DESCRIPTION
Power Supply Pins

Pin Name I/0 Description No. of Pins

VoD Power supply Connects to the logic power supply. This is common to the Vcc power pin of 1

the MPU.

Vss Power supply [ OV power pin connected to system ground (GND) 2
V1, V3 Power suppl Multi-level LCD drive power supplies. A capacitor is required for external 4
Va4, Vs pply stabilization.

Output pin of oscillator (OSC) power voltage. Do not connect any external

Vs1 O L 1

load to this pin.

Notes: Two \&spins are provided. As they are commonly connected inside the IC, an input intssscgn\be used

if power impedance is LOW. To have the enough noise resistance, howevessfimwér input from each
pin is recommended.

LCD Power Pins

Pin Name 110 Description No. of Pins
Output pins of LCD voltage and amp source power supplies.
VREG2 O L . e 1
A capacitor is required for stabilization.
OCA
ocCB
oCccC (0] A voltage capacitor pin. A capacitor is required for amplification. 5
OCD
OCE
LED Drive Terminal
Pin Name 1/0 Description No. of Pins
El o An Nch open drain output terminal to drive the LED. 5
LE2 Connects to the LED cathode.

3-6 EPSON Rev. 1.1
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System Bus Connector Pins

Pin Name | 1/0 Descrition No. of Pins
An 8-bit input data bus to be connected to the standard 8- or 16-bit MPU data bus.
Pins D7 and D6 function as the serial data and clock inputs respectively if PS is
logical low.
Ps [c8s | IF | D7 | D6 | D5 | D4 [p3wD0| CS | A0 | WR
D7(S)) LOW| — | — | SI | SCL |OPEN|OPEN|OPEN| CS | A0 | —
D6(SCL) | HIGH [HIGH |HIGH | D7 D6 D5 D4 |D3-DO| CS A0 E 8
D5 to DO HIGH |HIGH | LOW | D7 D6 D5 D4 |OPEN| CS A0 E
HIGH | LOW [HIGH | D7 D6 D5 D4 |D3-DO| CS A0 WR
HIGH [ LOW | LOW | D7 D6 D5 D4 |OPEN| CS A0 WR
Open : May be open. However, the potential is recommended to fix to have
better noise-resistance characteristics.
- : May be HIGH or LOW. However, the potential must be fixed.
Usually, the most significant bit of MPU address bus is connected to identify data
AO | or command. 1
0: Indicates DO to D7 are command.
1: Indicates DO to D7 are display data.
RES | Initializes when RES is set to LOW. The system is reset at RES signal level. 1
Cs | A Chip Select signal. The address bus signal is decoded and entered. 1
This is valid when LOW.
- When an 80-series MPU is connected
Active LOW.
- The WR signal of 80-series MPU is connected. The data bus signal is fetched
WR | at the rising edge of WR signal. 1
- When a 68-series MPU is connected
Active HIGH.
Used as an Enable Clock input of 68-series MPU. The data bus signal is
fetched at the falling edge of WR signal.
A switching pin between serial data input and parallel data input.
P/S Chip select |pata/Command Data Serial Clock
PS ' HIGH Cs AO DO to D7 — 1
LOW cs A0 Sl SCL
An interface data length select pin during parallel data input.
IE | - 8-bit parallel input if IF=HIGH 1
- 4-bit parallel input if IF=LOW
This pin is connected to Vop or Vss if PS=LOW.
An MPU interface switch pin.
c86 | - 68-series MPU interface if C86=HIGH 1
- 80-series MPU interface if C86=LOW
This pin is connected to Vop or Vss if PS=LOW.
An external clock input pin.
CK | It must be fixed to HIGH to use the internal oscillator. 1
To use an external clock input, turn the internal oscillator OFF by issuing the
command.
Rev. 1.1 EPSON 3-7
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S1D12205 Series

LCD Driver Signals
Dynamic drive pins

Pin - No. of
Name I/0 Description Pins
COM1to : . .
COM24 O | Common signal output pins (for character display) 24
COMS1, o Common signal output pins (for non-character display) 3
COMS2 COMS1, COMS2: Common outputs for symbol display
SEGL1 to , . .
SEG60 O | Segment signal output pins (for character display) 60
SEGS1, 2 o Segment signal output pins (for non-character display) 4
4,5 SEGS], 2, 4, 5: Segment outputs for signal output
Note: As the same COMS1 signal is output at two pins, one of them must be used.
Static drive pins
Pin - No. of
Name I/0 Description Pins
COMSA | O | Common signal output pin (for icon display) 1
SEGSA, B
C,D,E,F| O | Segment signal output pin (for icon display) 10
G,HIJ

Notes: We recommend to separate LCD panel electrodes of static drive pins from those of dynamic drive pins. |If
these patterns are closely located, the LCD and its electrodes may be deteriorated.

3-8 EPSON Rev. 1.1
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The S1D12205 Series can transfer data via the 4- or 8-bit
data bus or via the serial data input (Sl). The parallel or
serial data input can be selected by setting the PS pin to

6. FUNCTION DESCRIPTION
MPU Interfaces

Interface type selection

HIGH or LOW (see Table 1).

Table 1

PS Type CS | A0 WR SI |SCL |DOto D7
HIGH |Parallel input| CS | A0 WR - — | DOto D7
LOW | Serialinput | CS | A0 | HIGH,LOW | SI | SCL -

The S1D12205 Series has the C86 pin for MPU selection.

setting the C86 pin to HIGH or LOW (see Table 2). Also

] O
If the parallel input is selected (PS=HIGH), if can be the 8-bit or 4-bit data bus can be selected by the IF pi §
connected directly to the 80-series or 68-series MPU by signal. =
7
Table 2
C86 pinsignal | Type |A0 |WR |CS DOto D7
LOW 80 series| A0 | WR | CS | DO to D7
HIGH 68 series| AO | E | CS |DOto D7

Interface to 4-bit MPU
If the 4-bit interface is selected (IF=LOW), the 8-bit

command and data, and its address are transferred in two

times.

Cs

D7 to D4

>< Upper (D7 to D4) ><

Lower (D3 to DO) ><

Note: During continuous writing, the write time greater than the system cycle time (tcyc) must be set before the

subsequent write operation.

Serial interface

The serial interface consists of an 8-bit shift register and
a 3-bit counter. During chip select (CS=LOW), an SI
input and an SCL input can be accepted. During no chip
select (CS=HIGH), the shift register and counter is
initialized (reset).

Serial data of D7 to DO are fetched in this order from the
serial data input pin (SI) at the rising edge of serial clock.
The data is converted into 8-bit parallel data at the rising
edge of the eighth serial clock.

The serial data input (SI) is identified to have the display
data or command by the AO input. It is display data if

AO=HIGH, and it is command if AO=LOW.

The A0 input is fetched and identified at the rising edge
of “8 x n-th” serial clock (SCL). Figure 1 shows a serial
interface timing chart.

The SCL signals must be well protected from the far-end

reflection and ambient noise due to increased line length.

The operation checkout on the actual machine is
recommended.

Also, we recommend to repeat periodical command
writing and status refreshing to avoid a malfunction due
to noise.

Rev. 1.1
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Cs

SCL

A0

—

N or Yoo X o W on Yoo Y o2 X on Y o0 X o

A

1

'y Y Y Y A Y Y
2 3 4 5 6 7 8 1

A

Data bus signal identification

The S1D12205 Series identifies the data bus based on a
combination of A0, WR and E signals as defined on

o

Figure 1

Table 3.
Table 3
Common 68 Series 80 Series Funct
AO E W unction
1 1 0 Writes to the RAM and symbol register.
0 1 0 Writes to the internal (commands) register.
Chip Select

The S1D12205 Series has an Chip Select pin (CS) to
allow an MPU interface input only if CS=LOW.

During no chip select status, all of DO to D7, A0, WR, SI
and SCL inputs are made invalid. If the serial input
interface is selected, the shift register and counter are

reset.

However, the Reset signal is entered independent from

the CS status.

Power Circuit
The built-in power circuit featuring the low power

consumption generates the required LCD drive voltages.
The power circuit consists of an booster and a voltage
regulator.

Booster Circuit

When the capacitors are connected to the OCA, OCB,
OCC, OCD, OCE, ¥eG2pins, the LCD drive voltages
are generated.

As the booster uses the signals from the oscillator, the
oscillator or an external clock must be operating.

The following provides the potential relationship.

LCD drive voltages

VoD = 0V Vo = VDD
VREG2 \
/—— Vi
Vss Y " Voltage A V2, V3
drop
\
Voltage boost V4
V5 = 4 X VREG2 Y s

3-10
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Voltage regulator

» Voltage regulator using the electronic control function
Use the electronic control function and set the voltages
appropriate to the LCD panel driving.

When a 5-bit data is set in the electronic control
register, one of 32-state voltages can be set for LCD
driving. Before using the electronic control function,
turn ON the power circuit by issuing the power
control command.

The following explains how to calculate the voltages
using the electronic control function.

V5=4x%xVEV
Conditions:
VEV = VREG2— X
where,
X=na (n=0, 1, ..., 31)
o = VREG295
No. |Electronic control register| X V5
0 (0,0,0,0,0) 0 |Large
1 (0,0,0,0,1) 1la .
2 (0,0,0,1,0) 20 .
3 (0,0,0,1,1) 3a .
30 1,1,1,1,0) n-la .
31 (1,1,1,1,1) na | Small

This is reference voltage for the liquid
crystal drive power circuit. The VREGZ has
a temperature characteristics of about
—0.05%/deg.

External unit connection examples

An external voltage regulation capacitor must be
connected to the LCD power pin. The LCD drive
voltages are fixed to 1/4 biasing.

1/4 bias example

Vss L1
VDD
VREG1

S1D12205  VREG2 ||
Series Vi
V3 | }
Va |
Vs ||
OCA
OocCC
OoCD |}
oCB
OCE | |

Note: We recommend to display the capacitance
appropriate to the LCD panel size and set
up the capacitance by observing the drive
signal waveforms.

Reference set value: (0.1~1.0 pF)

Power Save mode

The S1D12205 Series supports the Standby and Sleep
modes to save the power consumption during system
idling.
e Standby mode
The Standby mode is selected or released by the
Power Save command. During Standby mode, only
the static icon is displayed.
1. LCD display outputs
COM1 to COM16, COMS1, COMS2:
VDD level
SEG1 to SEG60, SEGS], 2, 4, 5:
VDD level
SEGSA,B,C,D,E, F, G, H, I, J, COMSA:
Can light by static drive
Use the Static Icon RAM to display the static icon
with SEGSA, B, C, D, E, F, G, H, |, J and COMSA.
2. DDRAM, CGRAM and symbol register
Their write contents do not change. The contents
are kept regardless of Standby mode selection or
release.
3. The operation mode before selection of Standby
mode is kept.
The internal circuits for dynamic display are
stopped.
4. Oscillator
The oscillator must be turned ON for static display.
e Sleep mode
To select the Sleep mode, turn OFF the power circuit
and oscillator by issuing the command, and clear all
data of Static Icon register to zero. Then, issue the
Power Save command. The system power
consumption will be minimized to almost the stopped
status.
1. LCD display outputs
COM1 to COM16, COMS1, COMS2:
VDD level
SEG1 to SEG60, SEGS], 2, 4, 5:
VDD level
SEGSA,B,C,D,E, F, G, H, I, J, COMSA:
Clear all data of Static
Icon register to zero.
2. DDRAM, CGRAM and symbol register
Their write contents do not change. The contents
are kept regardless of Standby mode selection or
release.
3. The operation mode before selection of Standby
mode is kept.
All internal circuits are stopped.
4. Oscillator
Turn OFF the built-in power supply and oscillator
by issuing the Power Save and power control
commands.
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Reset Circuit

When the RES input is made active, this LSI is initialized.

* Initialization status
(1) Display ON/OFF control

C=0: Cursor off
B=0: Blink off
DC=0: Normal display
D=0: Display off
(2) Power save
O=0: Oscillating circuit off
PS=0: Power save off
(3) Power control
P=0: Power circuit off
(4)System set
N=0: 3 lines
S2,S1=0: Direction of normal display
CG=0: CGRAM unused
(5) Electronic control
Address: 28H
Data: (0,0,0,0,0)
(6) Static icon
Address: 20H to 23H

Data: (0,0,0,0,0)
(7)LED register

Address: 2AH

Data: (0,0,0,0,0)

(8)CG RAM, DD RAM and symbol register
Address: OOH to 1FH, 30H to 7CH
Data: Must be initialized by MPU after
reset input because of being
indefinite.

Connect the RES terminal to the MPU reset terminal as
described in “6-1 MPU Interface”, and execute
initialization simultaneously with the MPU. However, if
the MPU bus and port are put into HIGH impedance for
a certain time period by resetting, perform reset input to
the S1D12205 Series after the input to the S1D12205
Series has been determined. When the RES terminal
becomes LOW, each register is cleared and the above
setup is established. If initialization by the RES terminal
is not performed when power voltage is applied, resetting
may be disabled.

3-12
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7. COMMAND

Table 4 lists the supported commands. The S1D12205 commands are analyzed and executed in the internal

Series identifies a data bus by a combination of A0, WR

and E signals. It features HIGH-speed processing as the

e« Command outline

timing only.

Table 4

Command type Command name A0 WR

Display control Cursor Home 0 0

instruction Display On/Off Control 0 0 e

N

Power control Power Save 0 0 S
Power Control 0 0 Qe

System setup System Setup 0 0 @

Address control

instruction Address Setup 0 0

Data input ,

instruction Data Write 1 0

As the execution time of each instruction depends on the
internal processing time of the S1D12205 Series, an
enough time greater than the system cycle titogc]
must be assigned for continuous instruction execution.

» Explanation of commands
(1) Cursor Home
The Cursor Home command presets the Address
counter to 30H, and shifts the cursor to column 1
of line 1 if Cursor Display is ON.

A0 WR D7

DO

ojo0ojojo0|0|1,0/ 00O

[0: Don't Care

(2) Display On/Off Control
The Display On/Off Control command sets the
LCD character and cursor display.

A0 WR D7 DO
oOojo0ofO0O|0|1|1|C|B|DC|D
[J: Don't Care

D=0: Turns the display off.

D=1: Turns the display on.

DC=0: Selects the standard size display.
DC=1: Selects the double-height vertical display.
B=0: Turns cursor blinking off.

B=1: Turns cursor blinking on.

During blinking, the cursor character is alternately
displayed normally and reversely. The normal and
reverse display is repeated approximately every one
second.
C=0:
C=1:

Does not display the cursor.
Displays the cursor.

The following provides the relationship between the C
and B registers and cursor display.

C B Cursor display

0 0 Not displayed

0 1 Not displayed

1 0 Underbar cursor

1 1 Alternate character display

normally and reversely
(C,B)=(0,0) ,0) 1)
| | 1]
feLnk
11117 | I 111

The cursor display position is indicated by the address
counter. Accordingly, to move the cursor, change the
address counter value by automatic increment by writing
the RAM address set command or RAM data.

The following shows the relationship between the DC
resistor and display:

(1) N=0 (1/26 duty)

DC=0 DC=1

COM1-

1st line

2nd line

3rd line

COM24- [1

1st column 12th column 1st column 12th column

Rev. 1.1
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The character on the 3rd line will be displayed in
double size on the second and third lines by
setting DC=1.

(2) N=1 (1/18 duty)

DC=0 DC=1

COM1-

1stline

2nd line

COM16-

12th column

1st column

1st column 12th column

The character on the 1st line will be displayed in
double size on the first and second lines by setting
DC=1.

(3) Power Save
The Power Save command controls the oscillator
and sets or releases the Sleep mode.

A0 WR D7 DO

oj/]o0jo0o|1}0}0,0|0]0]|PS

[1: Don't Care

PS=0: Turns the Power Save on. (Release)
PS=1: Turns the Power Save off. (Select)
0O=0: Turn the oscillator off. (Stop oscillation)
O=1: Turns the oscillator on. (Oscillation)

(4) Power Control
The Power Control command controls the built-
in power circuit operations.

A0 WR D7 DO

oj0joj1/0}j12,0|0]0]|P

U : Don't Care
P=0: Turns the power circuit off.
P=1: Turns the power circuit on.

Note: The oscillator must be operating to
operate the voltage amp.

(5) System Reset
The System Reset command sets the display
direction, the display line, and the use or no use of
CGRAM. This command must first be executed
after the power-on or reset.

A0 WR D7 DO

000|211 )|0]|N/|S2|S1|CG

0: Don't Care
N=0:
N=1:
S2=0:

Displays 3 lines. (1/26 duty)
Displays 2 lines. (1/18 duty)
Normal display

S2=1: Right and left reverse display
S1=0: Normal display

S1=1: Top and bottom reverse display
CG=0: Does not use the CGRAM.
CG=1: Uses the CGRAM.

(1) Normal display

SEG1 SEG60
| |

COM1

COM16 (N=1)
COM24 (N=0)

(2) Horizontal flipping

SEG1 SEG60

COM1 —

COM16 (N=1)
COM24 (N=0) |

(3) Vertical flipping

SEG1 SEG60
| |

COM1 —

COM16 (N=1)
COM24 (N=0) |

3-14
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(4) Horizontal vertical flipping (6) RAM Address Setup
The RAM Address Setup command sets an address
into the Address counter to write data into
. DDRAM, CGRAM and Symbol register.
comL . When the cursor display is ON, the cursor is

’ located at a position corresponding to the DDRAM
address set by this command.

SEG1 SEG60
| |

----- H A0 WR D7 DO
COM16 (N=1) T T T T T T
COM24 (N=0) — 00|12 ADDRESS
| | | | | |
O: Don't Care 2
N
(1 The 00H to 7FH address length can be set. =
To write data in the RAM, set the data write 7
address by this command. When the
subsequent data is written continuously, the
address is automatically incremented.
RAM map
0 1 2 3 4 5 6 7 8 9 A B C D E F
O0H CGRAM (00H) CGRAM (01H)
10H CGRAM (02H) CGRAM (03H)
20H Si1 SI2 Unused EV |TEST|LED Unused
30H DDRAM line 1 For signals Unused
40H DDRAM line 2 e Unused
50H DDRAM line 3 e Unused
60H Symbol register Unused
70H Symbol register Unused
SI : Static Icon register LED : LED register
EV  : Electronic Control register For signals :SEGS1, 2,4,5
TEST : Test register Symbol register : COMS1, COMS2
(Do not use in normal operations.)
(7) Data Write Data write example:
__ The following gives an example to write a
A0 WR D7 Do single line of data continuously.
I I I I I I I
1,0 DATA
| | | | | | |

[ - Don't Care Set the RAM address

.
|

(1) This command writes data in the DDRAM,
CGRAM or Symbol register.

(@ When this command is executed, the Address Write data
counter is incremented by 1 automatically.
This allows continuous data writing.

Single line
completed?

Note: Assign an enough time greater than "tcyc"
before executing the next instruction.

Rev. 1.1 EPSON 3-15



S1D12205 Series

‘suolfesado [ewlou Ul 8sn Jou 0g “purwwod 1sa1 diyo D] ue si siyL olololo]lo ) 0ol o 0 apoN 153l (B)
"puewwod uonesado-uouesisiyt (o | o|o|o|ofo|lo|0]|O0O]|oO dON (8)
“19181681 |oqWIAS 10 INWVHDD ‘INVHAQ 8y) Ul erep Ssilip vivd 0 T SIIM NVY (2)
“191s1691 [0qWIAS 10 NVYHDD ‘INYHAQ 10 SSaippe ue s19s ss3ayaav T ol o dmas ssalppy AVY (9)
Ae|dsip uonelol 8a16ap-08T :T=TS 'T=2S
Ae|dsip aslanal ya| pue ybiy :0=TS ‘T=¢S
Ae|dsip asianal wonoq pue doj :T=TS ‘0=2S
Ae|dsIp [ewloN :0=TS ‘0=2¢S
INVHDD JO 8sn ON :0=92 NVYDD J0 8sN :T=9D
Ae|dsip aull-z :T=N ‘Ae|dsip aul-€ :0=N
"uonoalp Aejdsip auyy pue NvYHOD Jo esnouJoesnaysies (90| 1S |egSs| N | o | T | T |0 |0 ]| O 1959y WaisAs (g)
440 1N2JID 1aMod :0=d ‘NO 1NnaJid Jamod :T=d
‘Aouanbauy dwe ayy
s18s pue ‘Anoeded Jamojjof abeyjoA pue 1IN0 Jamod ul-}jing 8y} JJo JO Uo suing d|lo]o 0ol T 0ol T 0] o0 0 103U0D Jamod (¥)
440 23S0 :0=0 :NO JSO :1=0
440 9AeS J1amod :0=Sd ‘NO 9AeS Jamod :T=Sd
*101e||19S0 pue dpowW aAeS Jamod ayigoouosuinl |sd|l o | o | o | o 0ol T 01| o0 0 anes Jamod (g)
440 Aejdsia :0=a NO Ae|dsia :T=d
Ae|dsip rewuopN :0=20 ‘Ae(dsip azis-ajgnoq :1=0d
440 Bupjuiig :0=9 :NO bBupjug :1=g
440 JosinD :0=D ‘NO JosinD :T=D
‘Aejdsip erep pue ‘Aejdsip azis-aignop ‘Bumjullq 10SINd ‘J0SIN9 3y} JO 10 Uo suin] aloal gl o T T 0 0 0 0 J0u0) JouO Aeidsiqg (2)
‘uonisod awoy s)i 01 10SIND 3yl SUIYS ololololcx ) ) 0 aWoH Josind (1)
od|Td|caled|va)sd|odl| a (dm| ov
uoinoun4 005 puewwo)

1SI| pueWWOd SalIvS §0¢¢TATS v dlgel

Rev. 1.1

EPSON

3-16



S1D12205 Series

8. BUILT-IN MEMORIES

Character Generator ROM (CGROM)

The S1D12205 Series contains up to 126 types of The S1D12205's CGROM is a mask ROM and it can be
CGROMs. Each character has>x85lot structure. used as a custom CGROM. Consult to our sales agency
Tables 5 to 8 defines the S1D122@5B* character for details.
codes. Four characters (00H to 03H) of character codes The CGROM versions are identified as follows:
are used for the CGROM or CGRAM by the System Example: S1D1220500B*
Setup command. 1

CGROM pattern code

To)
o
N
N
I
@)
—
n
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S1D12205 Series

Character Generator RAM (CGRAM)

The S1D12205 Series has a built-in CGRAM to program
user-defined character patterns for highly flexible signal
and character display.

Issue the System Setup command to use the CGRAM.

The CGRAM has the 160-bit storage capacity, and it can

store up to four 83-dot character patterns.

The following provides the relationship between CGRAM
character patterns and CGRAM addresses and character
codes.

Character RAM CGRAM Data Character Display| Signal Display
Code Address D7 DO [SEG SE(:BLS2 45
00H O0H to O7H 0 0 0 0 0 1 1 1 1 D.... D. ..
1ofofolifolofo|o| mOoooo | mo OO S
2| 0]l0|0]J1|lo]ofo|oO EOOO0 mO OO0 S
slololofola]als (1| ONEEE | ON HE =
slololololololo || OOOOM | OO OM @
s|ololololololo [1 OOoO00m Ood Om
clolololilil1]1 |o| WHENLD HEE EO
OOoOood oo 0Od
7l0|l0|l0|lolo]lolo |o
01H 08H to OFH s|ololoj]Jolo]l1lo]o OoOomOnO ofd gdd
o|lo|lo|lojo|lo]1]o|o OOmOd od od
Alolo]lolo]l1]1]1]o0 [l | | [N O md
Blo|lo|lo|lo|1]2]|1|o ml | | Im O md
c|O0]O0|O0]o|1]1|1]o0 ONMENCO Om md
D 0 0 0 1 1 1 1 1 1 1 1] HE HE
elo|lo|lofzs]2|2]2 |2 [ [ 1 1] [ | B ] |
rlololololololo |o OOoOood oo 0Od

D7 to D5: Un used
D4 to DO: Character data (1 for display; O for no display)

The 5¢<8-dot character size can also be set. To do so, use the *7H and *FH RAM addresses. However, the *7H and *FH

data is reversed if the underbar cursor is used.
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Symbol Register

The S1D12205 Series has a built-in Symbol register to The following provides the relationship between the
allow separate symbol setup on the display panel. Symbol register display patterns, RAM addresses and
The Symbol register has the 120-bit storage capacity, and write data.

it can display 120 symbols. Also, the S1D12205 Series

contains a Blink register for every 5-dot blinking.

@ @ @ @

|
L] LUt LUt L]
L] LUt LUt L]
L] LUt LUt L]
L] N I S LUt L]
L] LUt LUt L]
L] LUt LUt L]
L] LUt LUt L]
L] LUt LUt L]

cowmst OO0O0O00 ——— 00000
coms? 00000 ——00000

SEGS1 2 SEG1 2 3 4 5 SEG56 - - - - - 60 SEGS4 5

Corresponding symbol bits

RAM Address
D7 | D6 D5 D4 | D3 D2 D1 DO

0 O 0 |BL1| 1 2 3 4 5
1 O | O |BL2| 6 7 8 9 | 10
60H to 6BH
B O | O (BL12| 56 | 57 | 58 | 59 | 60
0 0| O (BL13| 61 | 62 | 63 | 64 | 65
1 O | O |BLi4| 66 | 67 | 68 | 69 | 70
70H to 7BH

B o U |[BL24| 116 | 117 | 118 | 119 | 120

BL1 to BL24: Blinking setup (0 for no blinking; 1 for blinking)

Note: If the symbol size is 1.5 times greater than other dots, we recommend to divide and drive the SEG* and
COMS1 and COMS2 separately.
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Static lcon RAM

The S1D12205 Series has a built-in Static Icon RAM to it can display 10 icons. The following provides the
display a static icon separately from the dynamic icon. relationship between the static icon functions and the
The Static Icon RAM has the 20-bit storage capacity, and static icon, RAM address and write data.

(SEGSA, B, C, D, E)

Static Icon Data Display
Function RAM Address
D7 DO |[SEGSABCDE
Display 20H olol1l1l1 Od0mEm
ON/OFF 0 Lo O §
Odfdmmm S
21H «l «l «l2]l0of0o|0 |1 A
Blink )
ON/OFF f BLINK
[ || | |m
(SEGSF, G, H, 1, J)
Static Icon Data Display
Function RAM Address
D7 DO [SEGSA B CDE
Display 22H olo|1|1]1 IONE
ON/OFF o B
Oddmmm
23H x| x|+ 1[0[0]0 |1
Blink
ON/OFF FBLNK
HORNEC
* . Unused

1: Display or blinking
0 : No display or no blinking
fBuNk : 1to 2Hz
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Electronic Control RAM (Register)

The S1D12205 SERIES has the electronic control Control RAM.

functions to control LCD drive voltages and to adjustthe The following provides the relationship between the
LCD display density. One of 32-state LCD voltages can RAM address and write data by electronic control setup.
be selected when the 5-bit data is written in the Electronic

Electronic Control Data
Function RAM Address Status VEV
D7 DO
Electronic 28H * * * 0 0 0 0 0 0 VREG-0
Control | x|+« [0]0]0([0]|12 1 VREG-O
* | * [ % 0|0 0 1 0 2 VREG-20
* * | % 1 1 1 0 1 29 VREG-290
x| x|l 212[1]1]1]0 30 VREG-30a
* * | % 1 1 1 1 1 31 VREG-31a
29H * | % | % | % | * For test
* - Unused

o :0=VREG/95 (1/4biased)
Note: Do not use address 29H as it can be used for IC chip test only.

LED RAM (Register)
The S1D12205 Series has the LED drive functions to The following provides the relationship between the

drive the LCD by controlling the LE1 and LE2 pins. RAM address and write data by LED register setup.
LED Register Data
Function RAM Address D7 D3 D2 D1 DO
LED ON/OFF 2AH O O O O |TIM2|TIM1 [LED2 |LED1
Timer
0 : Unused

The following defines the LE1 and LE2 pin state
depending on the TIM1, TIM2, LED1 and LED2 set

values.
LED Register Set Value o

TIM2 LED2 Output Status (LE1, LE2)

TIM1 LED1
0 0 LE = HIGH impedance
0 1 LE = LOW
1 0 Keeps LE LOW approximately 15 sec

after input of Display ON command.

1 1 LE = LOW

Note: When this function is used, minimize power supply and power
cable impedance to avoid IC misoperation due to large current.
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9. ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating U nit
Power voltage (1) Vss —-0.6 to +0.3 V
Power voltage (2) V5 —7.0to +0.3 V
Power voltage (3) V1, V2, V3, Va V5 to +0.3 V
Input voltage VIN Vss—-0.3 to +0.3 V
Output voltage Vo Vss—0.3 to +0.3 V
Operating temperature Topr —30 to +85 °C
TCP — +1 3
Storage C . Tstr 55 to +100 oc -
temperature | Bare chip —65 to +125 S
=
(Vcc) Vop VbD @
(GND) Vss A
A Vs

Notes: 1. All voltages are referenced toD#0 V.
2. The following voltage levels must always be satisfied:
VDD 2 V12=V22=V32 V4 and \bD = Vss= V5
3. Ifthe LSl is used beyond the maximum absolute rating, the LSI may be destroyed permanently. The LSI
should meet the electric characteristics during normal operations. If not, the LS| may be malfunction or

the LSI reliability may be lost.
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10. DC CHARACTERISTICS

(Vss=-3.6t0-1.7 V, Ta = =30 to +85°C unless otherwise noted.)

Item Symbol Conditions Min. Typ. Max. Unit Pin
1/4 bias -3.6 -3.0 -1.7
Power Operable
1/5 bias -3.6 -3.0 -2.7
voltage Data hold Vss \Y Vss
(1) ata ho 36 15
voltage
Power Operable Vs -6.0 -3.0 \Y Vs
voltage Operable | Vi, V2 0.5 % Vs Vbbp \Y V1, V2
(2) Operable | V3, Va4 Vs 05xVs | V V3, Va
HIGH input voltage VIHC 0.2 x Vss Vbbp \% *2
LOWinput voltage ViLc Vss 0.8xVop| V *2
Input leakage current LI VIN = VDD or Vss -1.0 1.0 HA *2
LCD driver Ron Ta=25°C _ COM, SEG
ON resistance (LCD) | Av=0.1V Vs=-5.0v 10 20 kQ *3
LED driver Ron Vss=-3.0V -, =
ON resistance (LED) lo.=10mA 100 Q LEL LE2
Static current
consumption IbbQ 0.1 5.0 HA Vbb
During Vs = -5V; No loading .
display Vss=—1.8V 20 30 WA Voo ™4
During Vs = -5V; No loading
; 30 45 A VoD *4
Dynamic display Vss=—3.0V H
current During OSC On; PWR off
consump- oo standby No loading;Vss=—3.0V 10 15 KA Voo
tion ; .
During OSC Off; PWR off
sleep No loading; Vss=—3.0V 0.1 5 WA Voo
During fcyc=200KHz .
access Vss=—3.0V 150 300 WA Voo 5
Input pin capacity CiN Ta=25°C, f=1MHz 8.0 10.0 pF *3
Frame frequency fer Ta=25°C, Vss = -3.0V 70 100 130 Hz *8
fExternal clock fox 33.8 KHz *g. *9
requency
Reset time tr 1.0 us *6
Reset pulse width trw 10 us *6
Reset start time tres 50 ns *7
Dynamic system:
2 | Amp output ) . 4 %
[=8 _ o
e % voltage Vs Ta = 25°C (during 1/4 bias) VREG2 \Y
% Pl
@ £ | Reference VRrecz | Ta=25°C (during 1/4 bias) -155 | -15 | -145 | v
8 | voltage

EPSON
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*1

*2

*3

*4

*5

*6

*7

*8

*9

Although the wide operating character range is guaranteed, a quick and excessive voltage variation may not be

guaranteed during access by the MPU. The low-voltage data hold characteristics are valid during Sleep mode. No

access by the MPU is allowed during this time.

DO to D5, D6 (SCL), D7 (SI), A0, RES, CS, WR (E), PS, IF, C86

The resistance if a 0.1-volt voltage is supplied between the SEGn, SEGSn, COMn or COMSn output pin and each

power pin (M, V2, V3 or V4). It is defined within power voltage (2).

RoN = 0.1VAI

where Al is current that flows when the 0.1-volt voltage is supplied between the power supply and output.

Applied if not accessed by the MPU during character display and if the built-in power circuit and oscillator are

operating.

Display characterlULIL N
| [ |

To)
o
N
N
I
@)
—
n

Current consumption if always written in “fcyc”. The current consumption during access is roughly proportional to
the access frequency (fcyc).

The “trR” (reset time) indicates a time period from the rising edge of RES signal to the completion of internal circuit
reset. Therefore, the S1D12205 Series enters the normal operation statds after “

Defines the minimum pulse width of RES signal. A pulse width greater thari fnust be entered for reset.

VDD
Vss X‘i —-2.4v
tRES

N
VDD
RES Vss \

tRW R

All signal timings are based on 20% and 80% of Vss.

The following provides the relationship between the oscillator frequensg)(for built-in circuit driving and the
frame frequency (R).
fosc = 13x 26 x fFr (3-line display)
= 13x 18x fFr (2-line display)
<Reference>
fBLK = (1/128)x fFR
Enter the waveforms in 40% to 60% duty to use an external clock instead of the built-in oscillator. If no external clock
is entered, fix it to HIGH. (Normal HIGH)
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11. TIMING CHARACTERISTICS
(1) MPU bus write timing (80 series)

Y/ N
A0
N /|
tacs - -
tAH8
_ N /
CcS \
/
B - _ tcvcs )
T tccL -
__ R / 4 N
WR \ / \
N Vi
tccH
tpss N -
tDH8
[ E—
DO to D7
(Ta=-30to +85°C, Vss = -3.6V to —1.7V)
Iltem Signal Symbol Conditions Min. Max. Unit
Address setup time A0 taws 60 —
Address hold time cs tang 30| — ns
CS setup time tacs 0 —
System cycle time fcves All timing must be based on 1850 — ns
Write LOW pulse width (Write) WR feeL 20% and 80% of Vss. 150 | — ns
Write HIGH pulse width (Write) tcen 1650 — ns
Data setup time toss 50 —
Data hold time DOto b7 toHs 50 — ns
(Ta=-30 to +85°C, Vss = —3.3V t0 —2.7V)
Item Signal Symbol Conditions Min. Max. Unit
Address setup time A0 taws 60 —
Address hold time s tang 30| — ns
CS setup time tacs 0 —
System cycle time tcves All timing must be based on 1150 — ns
Write LOW pulse width (Write) WR teeL 20% and 80% of Vss. 100 | — ns
Write HIGH pulse width (Write) tcen 1000 — ns
Data setup time toss 20 —
Data hold time DOto D7 toHs 20 — ns

*1 The input signal rise and fall timefs (tf) are defined to be 25 nsec max (except for RES input).

— -

-— {r

— -— tf

Vss x 0.8 [V]
Vss x 0.2 [V]

*2 “fccL” is defined by the overlap time of CS LOW level and WR LOW level.

3-28
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(2) MPU bus write timing (68 series)

& X X
-

tace tAH6
R S E—
CS 4
/
- tcyce B tEWH N
tEWL - >~
\ 7 Ay \
To)
E / N §
- . tpse N
tawe {DH6 =
(%))
DO to D7
(Ta=-30to +85°C, Vss =-3.6V to —1.7V)
Iltem Signal Symbol Conditions Min. Max. Unit
Address setup time A0 taws 60 -
Address hold time cs taHs 50 - ns
CS setup time tace 0 -
System cycle time tcves All timing must be based on 1850 - ns
Enable LOW pulse width (Write) WR tewe 20% and 80% of Vss. 1650 - ns
Enable HIGH pulse width (Write) tewn 150 - ns
Data setup time tose 20 -
Data hold time DOto b7 toHs 80 - ns
(Ta=-30to +85°C, Vss = —3.3V t0 —2.7V)
Iltem Signal Symbol Conditions Min. Max. Unit
Address setup time A0 taws 60 -
Address hold time cs tars 30 - ns
CS setup time tace 0 -
System cycle time tcves Al timing must be based on 1150 - ns
Enable LOW pulse width (Write) WR tew 20% and 80% of Vss. 1000 - ns
Enable HIGH pulse width (Write) tewn 100 - ns
Data setup time tose 20 -
Data hold time DOto b7 toHs 50 - ns

*1 The input signal rise and fall timefy (tf) are defined to be 25 nsec max (except for RES input).

l-— fr — -— tf

Vss x 0.8 [V]
Vss x 0.2 [V]

*2 “tewH" is defined by the overlap time of CS LOW level and E HIGH level.
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(3) Serial interface

tcss

tcsH

la— tspAs ————

la—— tSAH —»

A0

a—— tscyc

tsLw

SCL

* tsHw

la— {sps ———

la—— {SDH —m

SI

(Ta=-30to +85°C, Vss =-3.6V to —-1.7V)

Iltem Signal Symbol Conditions Min. Max. Unit
System clock cycle tscve 3000 —
SCL HIGH pulse width SCL tshw 2850 — ns
SCL LOW pulse width tsiw 150 —
Address setup time A0 tsas . 50 —
Address hold time tsan All timing must be based on 800 | — ns
- 20% and 80% of Vss.
Data setup time S| tsps 50 — ns
Data hold time tsoH 50 —
) —_— fcss 400 —
CS-to-SCL time CS tosk 2500 . ns
(Ta=-30to +85°C, Vss = —3.3V t0 —2.7V)
Iltem Signal Symbol Conditions Min. Max. Unit
System clock cycle tscve 1400 —
SCL HIGH pulse width SCL tshw 1300 — ns
SCL LOW pulse width tsiw 50 —
Address setup time A0 tsas . 50 —
Address hold time tspH All timing must be based on 500 | — ns
- 20% and 80% of Vss.
Data setup time S| tsos 30 — ns
Data hold time tsoH 30 —
. - fcss 200 —
CS-to-SCL time CSs tosH 1500 . ns

*1 The input signal rise and fall timel (tf) are defined to be 25 nsec max (except for RES input).

- |-t

— tf

Vss x 0.8 [V]
Vss x 0.2 [V]
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12. MPU INTERFACES (REFERENCE)

The S1D12205 Series can be connected to the 80-series for a certain time due to RESET, the RESET signal must

or 68-series MPU. Also, it can operate with a less number be entered in the S1D12205 Series after the S1D12205’'s
of signal lines via the serial interface.
If the MPU buses and ports are set to HIGH impedance

80-Series MPU

inputs have been determined.

[ |
Vcc AO AO VDD
PS ——,
Al to A7 csS
Decoder
MPU IORQ S1D12205 | IF ——,_
Series
WR WR
DO to D7 DO to D7
C86 _l
GND RES RES Vss Yoza
777
RES—
68-Series MPU
[ |
Vcc AO AO VDD
PS ——,
Alto A7 cs
Decoder
MPU IORQ S1D12205 | IF ——,_
Series
WR WR
DO to D7 DO to D7
C86 _l
GND RES RES Vss Yoza
777
RES—
Serial Interface
[ |
Vce Port 4 AO VbD
PS —|
Port 3 CS 777
MPU S1D12205 IF
Series
Port 2 Sl
Port 1 SCL 86, WR
GND RES RES ves DOtODS P
VbD
or Vss
Yosa
RES —
Rev. 1.1 EPSON
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13. LCD CELL INTERFACE

12 columns by 3 lines, 5x8 dots + Symbols

12 columns

LCD panel

Static Icon

M
(.}

M
(.}

inml
[N

inml
[N

M
(.}

imml
[m N}

inml
[N

inml
[N

imml
[m N}

imml
[m N}

Symbols

Symbols

Signals

M m
oo

imninnl
oI

M m
NNy .|

:

M m
NNy .|

imnl
[mu}

5

M
[mu}

imul
[mE)

m
|=E)
M
=)
m
[mE)

imnlisminninal

[NEpEm )
[N NN NN
[N NN NN

M
[NEpEE )
M
|NEpEmpE)

e

¢

[aml
[ENjEN NN}
M
[NEpEE )

mom
|NEpEEmpEE]
junisminmi

T
mm

T
junisminmi
T

mmmmrm
OO

imnl
[mu}

M
[mu}

imul
|=E)

mormrmrm
|NE NN NN RN uE]

imnl
[

m
(=

imal
)

mmmrmrn

NN EEpEE EEpmE]

Character

Mmoo
|NEpEEpEEEEuE]

Signals

M m
oo

M rm
[N

m rm
oo

m rm
oo

S1D12205

COMSA

SEGSA

SEGSJ

COMSs1

COMS2

COM1

N M 0O O~

COM9

10
11
12
13
14
15

16

18
19
20
21
22
23

COomM17

24

SEGS1
SEGS2

SEG1

N M << 0.

SEG60

SEGS4
SEGS5
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=1), 5x8 dots + Symbols

12 columns by 2 lines (N
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n NI e g} o
[%]
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S hnw mmmmmm m M- “lmulﬂ mmhm
—_ 1 05 I N N Ny (== [Ny |EN pEE ]
Q = I mmmmmm m mm ™l mrmm
(8] > S 8 Iy o o0 |y = ) [y )
o N MM [mnl mrm EImWIE mrmm
— OO g g g g =2 EEg ) (IEg s
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S1D12205 Series

14. LCD DRIVE WAVEFORMS (B WAVEFORMS)

- VDD
l o Vi

COM 1 I V2
V3

COM 1
COM 2
COM 3
COM 4
COM5
COM 6
comM7 —H
COM 8

Vs

WO

N

MMM

A
~<|

LJI_TI

|‘ VDD

N Vi
COM 2 | V2
coMm9 —H H— i Vs
COM 10 I/' \Z!
COM 11 Vs
COM 12
COM 13
COM 14
COM 15
COM 16

M
[
L
M
[
M

[ VoD

COM 3 V2
’I V3
|"I V4
Vs

SEG 1
SEG2 ———— VDD
SEG3 —— Vi
SEG4 — SEG 1 I, V2
SEG5 ——— : ;’I V3
l’ V4
Vs

VDD

SEG 2 N 1 V2

COM1-SEG1 V3

COM1-SEG 2 V3

3-34 EPSON Rev. 1.1



S1D12205 Series

15. EXAMPLE OF INSTRUCTION SETUP (REFERENCE)
Initialization

| VDD-VSS power on |

\
| Power stable |

| Reset input |
\

Command status
- Static display control - off 2
- Display on/off control - off N
- Power save - off E'
- Power supply control - off -
- System setup - 3-digit display, CGRAM unused. normal display n
- Electronic volume -(0,0,0,0,0)
- Static icon -(0,0,0,0,0)
Others are undefined.

Wait for 10 microseconds or more.

Command input: asterisked items (*) are in no particular order.
<1> NOP command
<2> System setup command

* Electronic volume resistor set - Address 28H, data (*, *, *, *, *)
* Power save command - PS off (power save), O on (oscillation)
<5> Power supply control command - P on
<6> RAM address set (See Note 1)
<7> Data write (See Note 1)
\
Wait for 20 microseconds or more. (See Note 2)
\
Command input
<8> Display on/off command input - D on (display) (See Note 3)
|
Data input
<9> Static icon control - Address 20H, 22H (See Note 3)
Data (~kY *’ *, ~k7 *)
Address 21H, 23H (See Note 3)
Data (*, *‘ *’ *, *)

End of initialization
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Display Mode

| End of initialization

| RAM address set input

| RAM (data) write input

| Display the written contents.

Standby Mode
(1) Setting the standby mode

| End of initialization

| Normal operation - Power save is cleared and oscillating circuit turns on.

<1> Display on/off control command input - D off (display)
<2> Power save command input - PS on (power save)

O on (oscillation)
<3> Power supply control command input - P off

| Starts the standby mode.

| Displays only the static icon.

(2) Clearing the standby mode

| Standby mode

<1> Power save command input - PS off (power save)
O on (oscillation)
<2> Power supply control command inpu - P on
O on (oscillation)
- P off

| Wait for 20 microseconds or more.

| <3> Display on/off command input - D on (display)

| Returns to normal operation (original state).

3-36 EPSON
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Sleep Mode
(1) Setting the Sleep mode.

| End of initialization

Normal operation
(Power save is cleared and oscillating circuit turns on.)

<1> Display on/off control command input - D off (display)

<2> Power save icon control - Address 20H, 22H (See Note 3)
Data (0, 0, O, 0, 0)
- Address 21H, 23H (See Note 3)
Data (0, 0, 0, 0, 0)
<3> Power save command input - PS on (power save)

O off (oscillating)
<4> Power supply control command input - P off

| Starts the sleep mode. |

(2) Clearing the sleep mode

| Sleep mode |

\
<1> Power save command input - PS off (power save)
O on (oscillation)
<2> Power supply control command input - P on

| Wait for 20 microseconds or more. | (See Note 2)
| <3> Display on/off command input - D on (display) | (See Note 3)
<4> Static icon control - Address 20H, 22H (See Note 3)

Data (*, *, *, *, *)
Address 21H, 23H
Data (*’ *, *‘ *’ *)

Returns to normal operation (original state).

To)
o
N
N
I
@)
—
n

Note 1. <6>and <7> of 15-1 indicate RAM initialization. Set the contents to be displayed in the beginning. For

items not to be displayed (RAM Clear), use the following steps:
* DD RAM - write 20H (character code).

* CG RAM - write O0H (data ‘0").

* Symbol register - write 00H (data ‘0’).

The RAM data is unspecified at the time of reset input (after power is turned on). If the data ‘0’ is not

written at this stage, unexpected display may occur to the unset position.

Note 2. Defined by the rising characteristics of the power circuit, time setting varies according to the external

capacity. So be sure to make confirmation by external capacity, and set this time.

Note 3. The dynamic drive system display lamp is lit up by the display on/off command when it is on. The static
icon lamp is lit by the static icon control command. So to light up the lamp simultaneously with start of

display, execute the display on/off control command and static icon control within one frame.
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16. OPTION LIST

The S1D 12205 Series has the following options. Options

are available exclusively for users. Please contact our

Sales Department for information.

» The following shows how to define the name of the
product compatible with options:

Example: S1D12205®% Bx
1
Option code

Specification of character generator ROM
(CGROM)

The S1D12205 Series incorporates a characters generator
ROM consisting of up to 256 types of characters, with
each character size featuring B(8) dots. The S1D12205
Series CGROM is designed as a masked ROM, and is
compatible with the CGROM for exclusive use of the
user. For the standard CGROM, see the Character Font
Table.

Specifications of external clock

The S1D12205 Series has an external clock terminal
which is provided with two types of functiofsiscand

4 x fosc. Eitherfoscor 4 x fosc can be selected
according to the user’s requirements.

Built-in oscillation
fosc

External clock|
fosc

External clock
4 xfosc

Standard

O

¢)

X

Optional

@)

X

o

The standard external clock specifications are set ofotie
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S1D12205 Series

17. CAUTIONS

The following points should be noted when this Development Specification is used:

1. This Development Specification is subject to modification for improvement without prior notice.

2. This Development Specification is not intended to guarantee enforcement of industrial property and other rights, or
to grant license for the use of this product. Examples of applications mentioned in this Development Specification are
given for effective understanding of the product. We are not responsible for any circuit problems which might occur
due to use of these examples. The size of the values appearing in the characteristics table is represented by the siz
of the number line.

3. Part or whole of this Development Specification shall not be quoted, reproduced or used for other purposes without
permission of our company.

For the use of the semi-conductor, take note of the following:
“Handling cautions for light”
According to the principle of the solar battery the semiconductor characteristics are changed when exposed to light.
So misoperation may occur if this IC is exposed to light.
For the single IC unit, measures against light are not yet completely taken. The board and the product where this
IC is mounted must be provided with the following measures:
(1) For designing and mounting, measures must be taken to provide the structure which ensures the light protecting
properties of the IC during actual use.
(2) Inthe inspection process, environmental design must be made with consideration given to the light protecting
properties of the IC.
(3) To ensure light protecting properties of the IC, consideration must be given to the surface, back and sides of
the IC chip.
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S1D12300 Series

1. DESCRIPTION

The S1D12300 Series is a dot matrix LCD controller
driver for character display, and can display a maximum
of 48 characters, 4 user-defined characters, and a maxi-
mum of 64 symbols by means of 4-bit, 8-bit or serial data
sent from a microcomputer.

A built-in character generator ROM is prepared for 256
character types, and each character font consists @f 5
dots. A user-defined character RAM for four characters
of 5x 7 dots are incorporated, and a symbol register is
also incorporated. With these, it is possible to apply this
Series to display with a high degree of freedom. This
Series can operate handy units with a minimum power
consumption by means of its low power consumption
and standby mode.

The S1D12300 Series are classified into S1D12300,
S1D12301, S1D12302, and S1D12303 depending on the
duty of use and the number of display columns.

2. FEATURES

 Built-in display RAM
48 characters + 4 user-defined characters + 64 sym-
bols

« CG ROM (for up to 256 characters), CG RAM (4
characters), and symbol register (64 symbols)

* Number of display columns number of lines
(12 columns + 1 column for signaf)4 lines + 52
symbols: S1D12300
(12 columns + 1 column for signa¥)3 lines + 52
symbols: S1D12301
(12 columns + 1 column for signa¥)2 lines + 52
symbols: S1D12302
16 columnsx 2 lines + 64 symbols: S1D12303

» CR oscillation circuit (on-chip C and R)

HIGH-speed MPU interface
Interfacing with both 68 series and 80
series MPU
Interfacing in 4 bits/8 bits

* Serial interface

% 7 dots

1/16 (S1D12302, S1D12303)

1/23 (S1D12301)

1/30 (S1D12300)

Simple command setting

Built-in liquid crystal driving power circuit
Power boosting circuit, power regulating circuit,
voltage followerx 4

Character font
Duty ratio

¢ Built-in electronic volume function
* Low power consumption

100pA Max. (In normal operation mode:
Including the operating current
of the built-in power supply)
20 A Max.  (In standby display mode)
Power supply
VDD - Vss(logic section): —2.4 V to —-3.6 V
VDD - V5 (liquid crystal drive section)
:=5.0Vto-11.0V
Wide operating temperature range
Ta =-30 to 85C
CMOS process
Shipping form:Chip S1D128%x D** Bx*,
S1D12%* D** E*,
S1D123%% D%*x G
(Au- bump chip)
S1D123%* D** A%,
S1D123%* D** C*,
S1D123% D**x F%
(Al-pad chip)
TCP S1D12%* Txkkx*
This IC is not designed with a protection against
radioactive rays.

o
o
™
o\
-
@)
—
n
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S1D12300 Series

S1D12300 Series Chip Specifications

No. of digits INo. of lines VREG temper- | Chip -
Product name - Duty indicated indicated Font ature slope thijckness Shipping form
S1D12300D11B%| 1/30 12 columns + 4 lines |Table 6 S1D123%%D11%% —0.17%/°C | 625um |Gold Bump Chip
1 column for signal
S1D12300D16B*| 1/30 12 columns + 4 lines |Table 7 S1D123%%D16%% —0.17%/°C | 625um |Gold Bump Chip
1 column for signal
S1D12300D16E%| 1/30 12 columns + 4lines |Table 7 S1D123%x%D16%% —0.17%/°C | 525um |Gold Bump Chip
1 column for signal
S1D12300D19B%| 1/30 12 columns + 4lines |Table5 S1D123%x%D10%% —0.04%/°C | 625um |Gold Bump Chip
1 column for signal
S1D12300D27E%| 1/30 12 columns + 4lines |Table 6 S1D123x%D11%% External Input| 525um |Gold Bump Chip
1 column for signal
S1D12301D10B%| 1/23 12 columns + 3lines |Table5 S1D123%%D10%% —0.17%/°C | 625um |Gold Bump Chip
1 column for signall
S1D12301D11E%| 1/23 12 columns + 3lines |Table 6 S1D123%%D11x% —0.17%/°C | 525um |Gold Bump Chip
1 column for signal
S1D12301D19B%| 1/23 12 columns + 3lines |Table5 S1D123%%D10%% —0.04%/°C | 625um |Gold Bump Chip
1 column for signal
S1D12302D10B%| 1/16 12 columns + 2lines |Table 5 S1D123%%D10%% —0.17%/°C | 625um |Gold Bump Chip
1 column for signal
S1D12302D11B%| 1/16 12 columns + 2lines |Table 6 S1D123%%D11%% —0.17%/°C | 625um |Gold Bump Chip
1 column for signal
S1D12302D16B%| 1/16 12 columns + 2lines |Table 7 S1D123%%D16%% —0.17%/°C | 625um |Gold Bump Chip
1 column for signal
S1D12302D22B%| 1/16 12 columns + 2lines |Table 5 S1D123%%D10%%| External Input| 625um |Gold Bump Chip
1 column for signal
S1D12303D10E*| 1/16 16 columns 2lines |Table5 S1D123%%D10%%| —0.17%/°C | 525um |Gold Bump Chip
S1D12303D11B%| 1/16 16 columns 2lines |Table 6 S1D123%%D11x% —0.17%/°C | 625um |Gold Bump Chip
S1D12303D16B%| 1/16 16 columns 2lines |Table 7 S1D123%%D16%% —0.17%/°C | 625um |Gold Bump Chip
S1D12303D16E%| 1/16 16 columns 2lines |Table 7 S1D123%%D16%% —0.17%/°C | 525um |Gold Bump Chip
S1D12303D22B%| 1/16 16 columns 2lines |Table 5 S1D123%%D10%%| External Input| 625um |Gold Bump Chip
S1D12303D27A%| 1/16 16 columns 2lines |Table 6 S1D123%%D11%%|External Input| 625um | AL-PAD chip
S1D12303D02E%| 1/16 16 columns 2 lines |Table 7 S1D123%%D16%%| External Input| 525um |Gold Bump Chip
S1D12303D03E%| 1/16 16 columns 2lines |Table 7 S1D123%%D16%% —0.04%/°C | 525um |Gold Bump Chip
S1D12300 Series TCP Specifications
No. of digits INo. of lines VREG temper- -
Product name Duty indicated indicated Font hture slope Shipping form
S1D12300T001% | 1/30 12 columns + 4lines |Table 6 S1D123%%D11%%| —0.17%/°C | TCP, 35mm 9IP
1 columns for signal
S1D12300T00A%*| 1/30 12 columns + 4lines |Table 6 S1D123%xD11%%| —0.17%/°C | TCP, 48mm 3IP
1 column for signal
S1D12300T00B%*| 1/30 12 columns + 4lines |Table5 S1D123%xD10%%| —0.04%/°C | TCP, 48mm 3IP
1 column for signal
S1D12301T00B*| 1/23 12 columns + 3lines |Table 5 S1D123%%D10%%|External Input| TCP, 48mm 3IP
1 column for signal
S1D12303T00A%| 1/16 16 columns 2lines |Table 6 S1D123%xD11x%| —0.17%/°C | TCP, 48mm 3IP
S1D12303T00B%*| 1/16 16 columns 2lines |Table 5 S1D123%xD10%%| —0.17%/°C | TCP, 48mm 3IP
4-2 EPSON Rev. 1.9
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3. BLOCK DIAGRAM

+ | + |
4 <4 o o -
o o a o 5
7 < < < < o D
2 O O o o > >
T
Oscillator Power circuit
Timing generating circuit
\ 5
2
o
=4 r
Refresh address counter _%
=
@]
@)
5
2
<) o
+= (@]
RAM CG ROM S c QH
<DD RAM> © g
CG RAM 3 )
= |
O wn
-c S
S o
Address counter €73
EQ
O ©
Input buffer MPU interface

OO0

V2 V3 V4 V5

Vi

COM1~28

SEG1~60

COMS1-~3

SEGS1~6

3 = L »n 0w g 0 9
@ L B8 T e g
o @
g x
O oo o0oan oo
Rev. 1.9 EPSON 4-3

o
o
™
o\
-
@)
—
n




S1D12300 Series

4. PAD
Pad layout
173 86
[IIIII EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE| IIIII-|
174 ESS
g _|_(0,0)
1935 E
69

—

O oI ool oo oo oo o oo oo o O oo oo O Ooom Oorm o1
1 58_I

S1D12300Bx*** 1/30 duty 12 columns + 1 signal column
S1D12301Bc**%* 1/23 duty 12 columns + 1 signal column
S1D12302Bx*** 1/16 duty 12 columns + 1 signal column
S1D12303Bk*** 1/16 duty 16 columns

:
#1 Column for CG ROM pattern change

Chip size: 10.2% 3.11 mm

Pad pitch: 11Qum (Min.)

Chip thickness: 625 (S1D12% D** A%, S1D123%* D*x* B*)
525 (S1D12%%* D** Ck, S1D12%* D** E*)

1) Al pad specification (S1D123% D** A%*)
Pad size: A 8@m x 135um
B 135um x 86 um
2) Au bump specification (S1D123 D** Bx)
For reference:
Bump size A 8Qum x 129um
B 129um x 80 um
Bump height 22.5um

4-4 EPSON Rev. 1.9
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Pad center coordinate

<S1D12300D****> Unit: pum
PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
1 (NC) —4793 -1371 55 CAP1- 2693 ~1371
2 —4683 56 ' 2803
3 —4572 57 CAP1+ 3024
4 Y _4462 58 3134
5 VDD _4242 59 3244
6 _4132 60 Y 3354
7 -4021 61 VSSR 3592
8 Y ~3911 62 3702
9 VssL ~3691 63 3812
10 ~3581 64 i 3923
11 —3470 65 VDD 4143
12 \ ~3360 66 4253
13 Vs ~3140 67 4363
14 ~3030 68 Y 4474 !
15 ~2919 69 (NC) 4883 ~1343
16 3 —2809 70 (NC) ~1233
17 V4 _2589 71 (NC) ~1123
18 _2479 72 (NC) \ -1013
19 _2368 73 Vs1 4929 902
20 Y _2258 74 P/S ~186
21 V3 —2021 75 IF -76
22 ~1910 76 RES 34
23 ~1800 77 COMS1 255
24 Y ~1690 78 COMS2 365
25 V2 ~1453 79 COM 1 475
26 ~1342 80 COM 2 585
27 ~1232 81 COM 3 696
28 \ ~1122 82 COM 4 806
29 Vi _884 83 COM 5 916
30 _774 84 COM 6 1026
31 _664 85 COM 7 Y 1136
32 \ _554 86 (NC) 4947 1382
33 Vo ~316 87 4836
34 —206 88 4726
35 96 89 4616
36 \ 14 90 COM 8 4347
37 VR 235 91 COM 9 4237
38 345 92 COM10 4127
39 455 93 COM11 4017
40 ! 565 94 COM12 3906
41 VouT 803 95 COM13 3796
42 913 96 COM14 3686
43 1023 97 SEGS2 3576
44 \ 1133 08 SEGS3 3466
45 CAP2- 1354 99 SEGS4 3355
46 1464 100 SEG 1 3245
47 1574 101 SEG 2 3135
48 ! 1684 102 SEG 3 3025
49 CAP2+ 1905 103 SEG 4 2915
50 2015 104 SEG 5 2804
51 2125 105 SEG 6 2694
52 \ 2235 106 SEG 7 2584
53 CAP1- 2473 107 SEG 8 2474
54 ' 2583 ‘ 108 SEG 9 2364 ‘

Rev. 1.9
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S1D12300 Series

PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y

109 SEG10 2253 -1382 163 Ccom28 -3697 1382
110 SEG11 2143 164 com27 -3808
111 SEG12 2033 165 COM26 -3918
112 SEG13 1923 166 COM25 -4028
113 SEG14 1813 167 COM24 —-4138
114 SEG15 1702 168 COmM23 —4248
115 SEG16 1592 169 COM22 —-4359
116 SEG17 1482 170 (NC) -4627
117 SEG18 1372 171 -4738
118 SEG19 1262 172 -4848
119 SEG20 1151 173 —-4958 \
120 SEG21 1041 174 comM21 —-4940 1136
121 SEG22 931 175 COM20 1026
122 SEG23 821 176 COM19 916
123 SEG24 711 177 CcOom18 806
124 SEG25 600 178 COM17 696
125 SEG26 490 179 COM16 585
126 SEG27 380 180 COM15 475
127 SEG28 270 181 COMS3 365
128 SEG29 160 182 SEGS1 255
129 SEG30 49 183 A0 34
130 SEG31 -61 184 WR -76
131 SEG32 -171 185 CS -186
132 SEG33 -281 186 D7 —296
133 SEG34 -391 187 D6 —406
134 SEG35 502 188 D5 517
135 SEG36 —-612 189 D4 —627
136 SEG37 —722 190 D3 —737
137 SEG38 -832 191 D2 —847
138 SEG39 —942 192 D1 —957
139 SEG40 -1053 193 DO ! -1068
122 gggg _i;?g Note 1: Be sure to connect the pinssvVand \5srR
tonteg o descre
iij gggjg _iggi 2. Set the pins of Nos. 69 to 72 to the floating
145 SEG46 _1714 state.
146 SEGA47 -1824
147 SEG48 -1934
148 SEG49 —2044
149 SEG50 —-2155
150 SEG51 —2265
151 SEG52 -2375
152 SEG53 —2485
153 SEG54 —-2595
154 SEG55 —-2706
155 SEG56 -2816
156 SEG57 —-2926
157 SEG58 -3036
158 SEG59 -3146
159 SEG60 -3257
160 SEGS4 -3367
161 SEGS5 -3477
162 SEGS6 -3587 I
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S1D12300 Series

<S1D12301D****>
Unit: pm
PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
1 (NC) —4793 -1371 55 CAP1- 2693 -1371
2 _4683 56 ' 2803
3 —4572 57 CAP1+ 3024
4 Y —4462 58 3134
5 VDD —4242 59 3244
6 -4132 60 Y 3354
7 -4021 61 VSSR 3592
8 Y -3911 62 3702
9 VssL -3691 63 3812
10 -3581 64 Y 3923
11 —3470 65 VDD 4143
12 ) —-3360 66 4253 °
13 Vs —-3140 67 4363 =
14 —-3030 68 \ 4474 Y S
15 —2919 69 (NC) 4883 —-1343 e
16 i —2809 70 (NC) -1233 @
17 V4 —2589 71 (NC) -1123
18 —2479 72 (NC) " -1013
19 —2368 73 Vs1 4929 -902
20 Y —2258 74 P/S -186
21 V3 —2021 75 IF -76
22 -1910 76 RES 34
23 —-1800 77 COMS1 255
24 Y -1690 78 COMS?2 365
25 V2 1453 79 COM 1 475
26 -1342 80 COM 2 585
27 -1232 81 COM 3 696
28 3 -1122 82 COM 4 806
29 V1 -884 83 COM 5 916
30 774 84 COM 6 1026
31 —664 85 COM 7 3 1136
32 Y —554 86 (NC) 4947 1382
33 Vo -316 87 4836
34 —-206 88 4726
35 -96 89 4616
36 3 14 90 COM 8 4347
37 VR 235 91 COM 9 4237
38 345 92 COM10 4127
39 455 93 CcoM11 4017
40 ' 565 94 COM12 3906
41 VouT 803 95 COM13 3796
42 913 96 COM14 3686
43 1023 97 SEGS?2 3576
44 3 1133 08 SEGS3 3466
45 CAP2- 1354 99 SEGS4 3355
46 1464 100 SEG 1 3245
47 1574 101 SEG 2 3135
48 Y 1684 102 SEG 3 3025
49 CAP2+ 1905 103 SEG 4 2915
50 2015 104 SEG 5 2804
51 2125 105 SEG 6 2694
52 " 2235 106 SEG 7 2584
53 CAP1- 2473 107 SEG 8 2474
54 ' 2583 ‘ 108 SEG 9 2364 ‘
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S1D12300 Series

PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y

109 SEG10 2253 1382 163 (NC) -3697 1382
110 SEG11 2143 164 -3808
111 SEG12 2033 165 -3918
112 SEG13 1923 166 -4028
113 SEG14 1813 167 —-4138
114 SEG15 1702 168 —4248
115 SEG16 1592 169 —-4359
116 SEG17 1482 170 -4627
117 SEG18 1372 171 —-4738
118 SEG19 1262 172 -4848
119 SEG20 1151 173 \ —-4958 \
120 SEG21 1041 174 comM21 —-4940 1136
121 SEG22 931 175 COM20 1026
122 SEG23 821 176 COM19 916
123 SEG24 711 177 CcOom18 806
124 SEG25 600 178 COM17 696
125 SEG26 490 179 COM16 585
126 SEG27 380 180 COM15 475
127 SEG28 270 181 COMS3 365
128 SEG29 160 182 SEGS1 255
129 SEG30 49 183 A0 34
130 SEG31 -61 184 WR —76
131 SEG32 -171 185 CS -186
132 SEG33 -281 186 D7 —296
133 SEG34 -391 187 D6 —406
134 SEG35 -502 188 D5 517
135 SEG36 —612 189 D4 —627
136 SEG37 —722 190 D3 —737
137 SEG38 -832 191 D2 —847
138 SEG39 -942 192 D1 —957
139 SEG40 -1053 193 DO ! -1068
122 gggg _i;?g Note 1 : Be sure to connect the pinssvand V&SR
142 SEG43 -1383 OUtSlde They are Calleds‘s’ln the
143 SEG44 _1493 following _text descriptions.
144 SEG45 —1604 2: Setthe pll’!S of Nos. 69 to 72 and 163 to 169
145 SEG46 1714 to the floating state.
146 SEG47 -1824
147 SEG48 -1934
148 SEG49 —-2044
149 SEG50 —-2155
150 SEG51 —2265
151 SEG52 -2375
152 SEG53 —2485
153 SEG54 —-2595
154 SEG55 —-2706
155 SEG56 -2816
156 SEG57 —-2926
157 SEG58 -3036
158 SEG59 -3146
159 SEG60 -3257
160 SEGS4 -3367
161 SEGS5 3477
162 SEGS6 -3587 I
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S1D12300 Series

<S1D12302D****>
Unit: pm
PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
1 (NC) —4793 -1371 55 CAP1- 2693 -1371
2 _4683 56 ' 2803
3 —4572 57 CAP1+ 3024
4 Y —4462 58 3134
5 VDD —4242 59 3244
6 -4132 60 Y 3354
7 -4021 61 VSSR 3592
8 Y -3911 62 3702
9 VssL -3691 63 3812
10 -3581 64 Y 3923
11 —3470 65 VDD 4143
12 ) —-3360 66 4253 °
13 Vs —-3140 67 4363 =
14 —-3030 68 \ 4474 Y S
15 —2919 69 (NC) 4883 —-1343 e
16 i —2809 70 (NC) -1233 @
17 V4 —2589 71 (NC) -1123
18 —2479 72 (NC) " -1013
19 —2368 73 Vs1 4929 -902
20 Y —2258 74 P/S -186
21 V3 —2021 75 IF -76
22 -1910 76 RES 34
23 —-1800 77 COMS1 255
24 Y -1690 78 COMS?2 365
25 V2 1453 79 COM 1 475
26 -1342 80 COM 2 585
27 -1232 81 COM 3 696
28 3 -1122 82 COM 4 806
29 V1 -884 83 COM 5 916
30 774 84 COM 6 1026
31 —664 85 COM 7 3 1136
32 Y —554 86 (NC) 4947 1382
33 Vo -316 87 4836
34 —-206 88 4726
35 -96 89 4616
36 3 14 90 COM 8 4347
37 VR 235 91 COM 9 4237
38 345 92 COM10 4127
39 455 93 CcoM11 4017
40 ' 565 94 COM12 3906
41 VouT 803 95 COM13 3796
42 913 96 COM14 3686
43 1023 97 SEGS?2 3576
44 3 1133 08 SEGS3 3466
45 CAP2- 1354 99 SEGS4 3355
46 1464 100 SEG 1 3245
47 1574 101 SEG 2 3135
48 Y 1684 102 SEG 3 3025
49 CAP2+ 1905 103 SEG 4 2915
50 2015 104 SEG 5 2804
51 2125 105 SEG 6 2694
52 " 2235 106 SEG 7 2584
53 CAP1- 2473 107 SEG 8 2474
54 ' 2583 ‘ 108 SEG 9 2364 ‘
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S1D12300 Series

PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
109 SEG10 2253 1382 163 (NC) -3697 1382
110 SEG11 2143 164 -3808
111 SEG12 2033 165 -3918
112 SEG13 1923 166 -4028
113 SEG14 1813 167 -4138
114 SEG15 1702 168 -4248
115 SEG16 1592 169 —-4359
116 SEG17 1482 170 -4627
117 SEG18 1372 171 —-4738
118 SEG19 1262 172 -4848
119 SEG20 1151 173 \ —-4958 \
120 SEG21 1041 174 CcOoM14 —-4940 1136
121 SEG22 931 175 COM13 1026
122 SEG23 821 176 COMm12 916
123 SEG24 711 177 Ccom11 806
124 SEG25 600 178 COM10 696
125 SEG26 490 179 COM 9 585
126 SEG27 380 180 COM 8 475
127 SEG28 270 181 COMS3 365
128 SEG29 160 182 SEGS1 255
129 SEG30 49 183 A0 34
130 SEG31 —-61 184 WR —76
131 SEG32 -171 185 CS -186
132 SEG33 -281 186 D7 —296
133 SEG34 -391 187 D6 -406
134 SEG35 -502 188 D5 517
135 SEG36 —612 189 D4 —627
136 SEG37 —722 190 D3 -737
137 SEG38 -832 191 D2 —847
138 SEG39 -942 192 D1 -957
139 SEG40 -1053 193 DO ! -1068
122 gggg _i;?g Note 1: Be sure to connect the pinssvVand \5sr
ot st
ollowi X iptions.

iij gggjg _iggi 2. Setthe pin_s of Nos. 69 to 72 and 163 to 169
145 SEG46 _1714 to the floating state.
146 SEG47 -1824
147 SEG48 -1934
148 SEG49 —-2044
149 SEG50 —-2155
150 SEG51 —2265
151 SEG52 -2375
152 SEG53 —2485
153 SEG54 —-2595
154 SEG55 —-2706
155 SEG56 -2816
156 SEG57 —-2926
157 SEG58 -3036
158 SEG59 -3146
159 SEG60 -3257
160 SEGS4 -3367
161 SEGS5 3477
162 SEGS6 -3587 I
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S1D12300 Series

<S1D12303D****>
Unit: pm
PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
1 (NC) —4793 -1371 55 CAP1- 2693 -1371
2 _4683 56 ' 2803
3 —4572 57 CAP1+ 3024
4 Y —4462 58 3134
5 VDD —4242 59 3244
6 -4132 60 Y 3354
7 -4021 61 VSSR 3592
8 Y -3911 62 3702
9 VssL -3691 63 3812
10 -3581 64 Y 3923
11 —3470 65 VDD 4143
12 ) —-3360 66 4253 °
13 Vs —-3140 67 4363 =
14 —-3030 68 \ 4474 Y S
15 —2919 69 (NC) 4883 —-1343 e
16 i —2809 70 (NC) -1233 @
17 V4 —2589 71 (NC) -1123
18 —2479 72 (NC) " -1013
19 —2368 73 Vs1 4929 -902
20 Y —2258 74 P/S -186
21 V3 —2021 75 IF -76
22 -1910 76 RES 34
23 —-1800 77 COMS1 255
24 Y -1690 78 COMS?2 365
25 V2 1453 79 COM 1 475
26 -1342 80 COM 2 585
27 -1232 81 COM 3 696
28 3 -1122 82 COM 4 806
29 V1 -884 83 COM 5 916
30 774 84 COM 6 1026
31 —664 85 COM 7 3 1136
32 Y —554 86 (NC) 4947 1382
33 Vo -316 87 4836
34 —-206 88 4726
35 -96 89 4616
36 3 14 90 SEG 1 4347
37 VR 235 91 SEG 2 4237
38 345 92 SEG 3 4127
39 455 93 SEG 4 4017
40 ' 565 94 SEG 5 3906
41 VouT 803 95 SEG 6 3796
42 913 96 SEG 7 3686
43 1023 97 SEG 8 3576
44 3 1133 08 SEG 9 3466
45 CAP2- 1354 99 SEG10 3355
46 1464 100 SEG11 3245
47 1574 101 SEG12 3135
48 Y 1684 102 SEG13 3025
49 CAP2+ 1905 103 SEG14 2915
50 2015 104 SEG15 2804
51 2125 105 SEG16 2694
52 " 2235 106 SEG17 2584
53 CAP1- 2473 107 SEG18 2474
54 ' 2583 ‘ 108 SEG19 2364 ‘
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S1D12300 Series

PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
109 SEG20 2253 1382 163 SEG74 -3697 1382
110 SEG21 2143 164 SEG75 -3808
111 SEG22 2033 165 SEG76 -3918
112 SEG23 1923 166 SEG77 -4028
113 SEG?24 1813 167 SEG78 -4138
114 SEG25 1702 168 SEG79 -4248
115 SEG26 1592 169 SEG80 —-4359
116 SEG27 1482 170 (NC) -4627
117 SEG28 1372 171 -4738
118 SEG29 1262 172 -4848
119 SEG30 1151 173 —-4958 \
120 SEG31 1041 174 CcOoM14 —-4940 1136
121 SEG32 931 175 COM13 1026
122 SEG33 821 176 COMm12 916
123 SEG34 711 177 Ccom11 806
124 SEG35 600 178 COM10 696
125 SEG36 490 179 COM 9 585
126 SEG37 380 180 COM 8 475
127 SEG38 270 181 COMS3 365
128 SEG39 160 182 SEGS1 255
129 SEG40 49 183 A0 34
130 SEG41 —-61 184 WR -76
131 SEG42 -171 185 CS -186
132 SEG43 -281 186 D7 —296
133 SEG44 -391 187 D6 -406
134 SEG45 502 188 D5 517
135 SEG46 —-612 189 D4 —627
136 SEGA47 —722 190 D3 -737
137 SEG48 -832 191 D2 —847
138 SEG49 —942 192 D1 -957
139 SEG50 -1053 193 DO ! -1068
iig gggg; _i;?g Note 1 : Be sure to connect the pinssvand V&SR
142 SEG53 _1383 ?lfltsm_e. tTh% are _cetl_lleds‘s’ln the
_ ollowing text descriptions.

iij ggggg _iggi 2. Set the pins of Nos. 69 to 72 to the floating
145 SEG56 | -1714 state.
146 SEG57 -1824
147 SEG58 -1934
148 SEG59 —2044
149 SEG60 —-2155
150 SEG61 —2265
151 SEG62 -2375
152 SEG63 —2485
153 SEG64 —-2595
154 SEG65 —-2706
155 SEG66 -2816
156 SEG67 —-2926
157 SEG68 -3036
158 SEG69 -3146
159 SEG70 -3257
160 SEG71 -3367
161 SEG72 -3477
162 SEG73 -3587 I
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S1D12300 Series

5. PIN DESCRIPTION
Power Supply Pins

Pin name 1/0 Description No. of Pins
VDD Power supply | Logic + power pin. Also used as MPU power pin Vcc. 2
Vss Power supply | Logic — power pin. Connected to the system GND. 2

Vo, V1 Power supply | Multi-level power supply for liquid crystal drive. 6
V2, V3 The voltage determined in the liquid crystal cell is resistance-
Va4, Vs divided or impedance-converted by operational amplifier, and the
resultant voltage is applied.
The potential is determined on the basis of VDD and the following
equation must be respected.
Vbb=Vo=2Vi>V2>V3=Va=Vs5
VDD 2 Vss 2 V5 > VouTt
When the built-in power supply is ON, the following voltages are
given to pins V1 to V4 by built-in power circuit:
V1i=1/5Vs
V2 =2/5Vs
V3 =3/5Vs
V4 = 4/5 Vs
Vs1 O Power supply voltage output pin for oscillating circuit. 1
Don’t connect this pin to an external load.
LCD Power Circuit Pins
Pin name I/O Description No. of Pins
CAP1+ @] Capacitor positive side connecting pin for boosting. 1
This pin connects the capacitor with pin CAP1—.
CAP1- @] Capacitor negative side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP+.
CAP2+ @] Capacitor positive side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP2—.
CAP2— @] Capacitor negative side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP2+.
Vourt @] Output pin for boosting. This pin connects a smoothing capacitor 1
with Vss pin.
VR I Voltage regulating pin. This pin gives a voltage between Vbb and 1
Vs by resistance-division of voltage.
Rev. 1.9 EPSON 4-13
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S1D12300 Series

Pins for System Bus Connection

Pin name /0 Description No. of Pins
D7 (SI) | 8-bit input data bus. These pins are connected to a 8-bit or 16-bit 8

D6 (SCL) standard MPU data bus.

D5 to DO When P/S = LOW, the D7 and D6 pins are operated as a serial data

input and a serial clock input respectively.

P/S D7 | D6 |D5toDO| CS | AO
LOW SI | SCL — CS | A0
HIGH D7 | D6 |D5toDO| CS | AO

When P/S = LOW, be sure to fix D5 to DO to HIGH or LOW.
A0 I Usually, this pin connects the least significant bit of the MPU address | 1
bus and identifies a data command.

0 : Indicates that DO to D7 are a command.

1 : Indicates that DO to D7 are display data.
RES I In case of a 68 series MPU, initialization can be performed by 1
changing RES [7]. In case of an 80 series MPU,
initialization can be performed by changing | t.
A reset operation is performed by edge sensing of the RES signal.
An interface type for the 68/80 series MPU is selected by input level
after initialization.

LOW : 68 series MPU interface

HIGH : 80 series MPU interface

CS | Chip select signal. Usually, this pin inputs the signal obtained by 1
decoding an address bus signal. At the LOW level, this pin is
enabled.
WR I <When connecting an 80 series MPU>
Active LOW. This pin connects the WR signal of the 80 series 1
(E) MPU. The signal on the data bus is fetched at the rise of the WR
signal.

When P/S = LOW, be sure to fix the WR signal to HIGH or LOW.
<When connecting a 68 series MPU>
Active HIGH. This pin becomes an enable clock input of the 68
series MPU.
P/S I This pin switches between serial data input and parallel data input. 1

P/S Chip Select | Data/Command Data Serial Clock

HIGH CS A0 DO to D7 -
LOW CS A0 Sl SCL
IF I Interface data length select pin for parallel data input. 1

HIGH: 8-bit parallel input
LOW: 4-bit parallel input
When P/S = LOW, connect this pin to VDD or Vss.
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S1D12300 Series

Liguid Crystal Drive Circuit Signals
S1D12300, S1D12301, S1D12302

Pin name /0 Description No. of Pins
COML1 to . .
COM?28 O Common signal output pin (for characters) 28
Common signal output pin (except for characters)
COMS1 to o CMOS1: Common output for static drive. In the standby mode 3
CMOS3 only, a Vss amplitude is output.
CMOS2, CMOS3: Common output for symbol display
SEG1to . .
SEG60 O Segment signal output pin (for characters) 60
Segment signal output pin (except for characters)
SEGS1 to o SEGS1: Segment output for static drive. In the standby 7
SEGS6 mode only, a Vss amplitude is output.
SEGS2, SEGS6: Segment output for signal output
S1D12303
Pin name I/O Description No. of Pins
COML1 to . .
COM14 0o Common signal output pin (for characters) 14
Common signal output pin (except for characters)
COMS1 to o CMOS1: Common output for static drive. In the standby mode 3
CMOS3 only, a Vss amplitude is output.
CMOS2, CMOS3: Common output for symbol display
SEG1 to . .
SEGS0 @] Segment signal output pin (for characters) 80
Segment signal output pin (except for characters)
SEGS1 O SEGS1: Segment output for static drive. In the standby 1
mode only, a Vss amplitude is output.
Rev. 1.9 EPSON 4-15
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S1D12300 Series

6. FUNCTIONAL DESCRIPTION
MPU Interface

Selection of interface type

In the S1D12300 Series, data transfer is performed through a 8-bit or 4-bit data bus or a serial data input (SI). By selecting
HIGH or LOW as P/S pin polarity, a parallel data input or a serial data input can be selected as shown in Table 1.

Table 1
P/S Type CS A0 WR Sl SCL DO to D7
HIGH |Parallel Input| CS A0 WR — — DO to D7
LOW | Serial Input | CS A0 — Sl SCL —

Parallel Input

In the S1D12300 Series, when parallel input is selected (P/S = HIGH), it can be directly connected to the 80 series MPU
bus or 68 series MPU bus, as shown in Table 2, if either HIGH or LOW is selected as RES pin polarity after a reset input,
because the RES pin has an MPU select function.

Selection between 8 bits and 4 bits is performed by command.

Table 2
RES input polarity Type A0 WR CS DO to D7
[} active 68 series A0 E CS DO to D7
| t active 80 series A0 WR CS DO to D7

Interface with 4-bit MPU interface
When data transfer is performed by 4-bit interface (IF = 0), an 8-bit command, data and address are divided into two parts.

CS

D7 to D4 >< Upper (D7 to D4) >< Lower (D3 to DO) ><

Note: When performing writing in succession, reverse a time exceeding the system cyclgdirardtthen
perform writing.

Serial interface (P/S = LOW)

The serial interface consists of a 8-bit shift register and a 3-bit counter and acceptance of an Sl input or SCL ingait is enabl
in the ship selected status (CS = LOW).

When no chip is selected, the shift register and counter are reset to the initial status.

Serial data is input in the order of D7, D6 .... DO from the serial data input pin (SI) at the rise of Serial Clock (SCL).

At the rising edge of the 8th serial clock, the serial data is converted into 8-bit parallel data and this data is processed.
The AO input is used to identify whether the serial data input (SI) is display data or a command. That is, when A0 = HIGH,
it is regarded as display data. When A0 = LOW, it is regarded as a command.

The AO input is read in and identified at the rise of the 8 x n-th clock of Serial Clock (SCL) after chip selection.

Fig. 1 shows a timing chart of the serial interface.

Regarding the SCL signal, special care must be exercised about terminal reflection and external noise due to a wire length
We recommend the user to perform an operation check with a real machine.

We also recommend the user to periodically refresh the write status of each command to prevent a malfunction due to noise
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S1D12300 Series

cs —/\
s1 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO X D7

SCL 1 2 3 4 5 6 7 8 9

o o

Fig. 1

Identification of data bus signals
The S1D12300 series identifies data bus signals, as shown in Table 3, by combinations oWRO(E)d

Table 3
S
Common 68 series SOEies Function g
A0 E WR a
1 1 0 Writing to RAM and symbol register @
0 1 0 Writing to internal register (command)

Chip select

The S1D12300 series has a chip select pin (CS). Only when CS = LOW, MPU interfacing is enabled.
In any status other than Chip Select, DO to D7 and A0, WR, Sl and SCL inputs are invalidated. When a serial input interface
is selected, the shift register and counter are reset.

However, the Reset signal is input regardless of the CS status.

Power Circuit

This is a low-power-consumption power circuit that generates a voltage required for liquid crystal drive.
The power circuit consists of a boosting circuit, voltage regulating circuit and voltage follower.

The power circuit incorporated in the S1D12300 Series is set for a small-scale liquid crystal panel, so that its digplay qualit
may be greatly deteriorated if it is used for a liquid crystal panel with a large display capacity.
In this case, an external power supply must be used.

A power circuit function can be selected by power control command. With this, an external power supply and a part of
the internal power supply can be used together.

Boosting Voltage regulat- Voltage External Boosting
circuit ing circuit follower voltage input system pin
O O O —
Note 1 X o o VouTt OPEN
Note 2 X X o V5 =VouTt OPEN
Note 3 X X X V1, V2, V3, V4, V5 OPEN

Note 1: When the boosting circuit is turned off, make boosting system pins (CAP1+, CAP1-, CAP2+, CAP2-) open
and give a liquid crystal drive voltage to thedf pin from the outside.

Note 2: When the voltage regulating circuit is not used with the boosting circuit OFF, make the boosting system pins
open, connect between the pin and \buT pin, and give a liquid crystal drive voltage from the outside.

Note 3: When all the internal power supplies are turned off, supply liquid crystal drive voltagés V3, V4 and
Vs from the outside, and make the CAP1+, CAP1-, CAP2+, CAP2- and pins open.
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S1D12300 Series

Triple boosting circuit

When a capacitor is connected between CAP1+ and
CAP1-, between CAP2+ and CAP2-, and betwessa V
pin and \buT pin respectively, the potential between the
VDD pin and \&spin is boosted triple and output to the
VouT pin. In case of double boosting, remove the
capacitor between CAP2+ and CAP2- in connection for
triple boosting operation and strap between CAP2- and

(Vcc=+3V) Vpp=0V

(GND) Vgs=-3v — ¥

Voutr=2Vss=-6V ——Y

Potential during double boosting

Voltage regulating circuit

The voltage regulation circuit regulates the boosted
voltage developed at Vout. It outputs the regulated LCD
driving voltage at the ¥terminal. An internal resistor
can be inserted into the regulation circuit feedback loop
providing the following voltage levels at the ¥érminal.

When \k is required to be different than the above case,
leave the internal feedback resistor out of the circust. V
can be regulated within a range of|k[\VouT]|. It may be
calculated by the following formula:

V5= (1+%)'VREG ............................ @)

Wherein, \REG is the constant voltage source inside the
S1D12300 Series and the voltage is constankRat¥
3.1V. The voltage regulationRec= 2.1V (TYP.) in
option 1, and ¥eG= Vssin option 2. Voltage regulation
of the \k output is accomplished by connecting a vari-
able resistor betweenryVbpD and \&. For fine adjust-
ment of the ¥ voltage, use a combination of fixed
resistors R1 and R3 and a variable resistor R2.

Vourt pin. Then, a double boosted output can be obtained
from the Wourt pin (CAP2-).

The boosting circuit uses a signal from the oscillator
output.

Accordingly, it is necessary that the oscillating circuit
must be in operation. The potential relationship of
boosting is shown below.

Vpp=0V

Vss=-3V

Vout=3Vss=-9V

Potential during triple boosting

The voltage regulator circuit carries a temperature gradi-
ent of about -0.17%/C under \REG outputs (standard
specification), about -0.04%Z (option). When any other
temperature gradient is required, connect a thermistor in
series to the output voltage regulating register.

Since the W terminal has a high input impedance, it is
necessary to take noise suppression measures such as
shortening the input wiring and shielding the wiring run.

Vo
[t VDD

VREG

VR V5

R1 R2 R3
Example 1:
Condition: I(R1, R2, R3¥ 5pA Vs5=-61t0o -8V
Setting: R1+R2+R3=8V[,A=1.6MQ O [ R1=600KQ
8V = (1+R/Ra) 3.0V Ro/Ra=1.670 ---- 0 R2 = 200K
6V = (1+R/Ra) 3.0V R/Ra=1 U [ R3=800K2
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S1D12300 Series

e \/oltage Regulation Circuit Using Electronic Contrast ~ The commands provide 4-bits of voltage level data to the
Control Register electronic volume control register. This provides for the

selection of 16 different voltage levels for the liquid

The contrast control register controls the liquid crystal crystal driving voltage. When using the electronic vol-

driving voltage (\6). This is accomplished by an elec-  ume control function, it is necessary to close the voltage

tronic volume control register set command that adjusts regulation circuit using electronic control commands.

the contrast of the liquid crystal display (see section 1- For reference information, when the electronic volume

22). control registor value is at (1, 1, 1, 1), the constant current
value becomesREF= 3.65UA.

[An exemplary constant setting when the electronic volume control function is being used]

Vo

VDD
V5= (1 + ) . VREG ........................... @
— VREG
Ra IREF o
Rax Ri + S
" Re=——— Q
Ra+ Ri VR ] V5 8
7
_ VR
Ri= IREF Rb
AAAY
Fig. 9

(1) Determining the ¥voltage setting range by the electronic volume control
Liquid crystal driving voltage ¥ max. -6V ~ min. -8V
V5 variable voltage range: 2V

(2) Determining the R
Rb = V5 variable voltage rangeriF (IREF= 3.651A Constant current)
= 2V/3.651A
= 548KQ

(3) Determining the R

Ra VREG

- (Vs voltage setting max - REG) /

= (Use absolute values forRgG and \5 voltage settings.)

_ 3.1V
(6V - 3.1V) / 54810

= 585KQ

(4) Regulating the R
Set the electronic volume control register to (D3, D2, D1, D0) = (1, 0, 0, 0) or (0, 1, 1, 1) before matching the R
value to the optimum contrast.

Since REris a simplified constant voltage source, fluctuations tpt6% must be taken into consideration, as a
dispersion range during manufacture. Meanwhile, the temperature dependameyoiN IREF= -0.03A/°C.
Determine the Rand B for the using LCD panel in consideration of the above dispersion and the variation by the
temperature.

When using the electronic volume control function, in order to compensate tiudtage for dispersion of REG
and REF, use a variable registor as&hd perform optimum contrast adjustment according to the above item (4) with
each IC chip.

When the electronic volume control function is not being used, set the electronic volume control register to (0, O,
0, 0) using the RES signal or the electronic volume control register setting command.
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Liquid crystal voltage generating circuit

The \k potential is resistance-divided inside the IC so
that \1, V2, V3 and M potentials are generated for liquid
crystal drive.

Furthermore, the ¥ V2, V3 and W are impedance-
converted by voltage follower and the then supplied to

When a built-in power supply is used
Under a triple boosting

S1D123%*Dkx**
Vss

CAP1+
CAP1-

0O
=

Ll

CAP2+
CAP2—-
Vout

9}
(IS

0
w

Vs
VR

Vbb, Vo

Vi
V2
V3
Va
Vs

[TI1I
1171

When an external power regulator is used
(The built-in power regulator is not used)

S1D123%*Dk*x**
Vss

CAP1+
CAP1-

:

External
power
regulator CAP2+
CAP2—

Vout

il

0O
=

Vs

VR

Vbpb, Vo

Vi
V2
V3
Va
Vs

LTI [

the liquid crystal drive circuit.
The liquid crystal drive voltage is fixed to 1/5 bias.

As shown in the diagrams below, the capacitor (C2) for

voltage stabilization must be externally connected to the
V1 to Vs pins of liquid crystal power pins.

The diagram under a double boosting

S1D123% %Dk k%%
Vss
1 —1 CAP1+
c1 — CAP1-
I CAP2+
c1 CAP2—-
H Vout
R3
Vs
R2 2 «— VR
R1
Vbb, Vo

Vi
V2
V3
V4
Vs

[TIIT
1171

S1D123% %Dk k%%
Vss
CAP1+
- CAP1-
— CAP2+
CAP2—-
Cc2 H Vout
External Vs
— power -
regulator VR
Vbb, Vo
W
A v2
C2———F— Vs
A va
Vs

Reference setting values: C1: 0.1 -gdE7 We recommend the user to set the optimum values to capacitors C1

C2: 0.1pF

and C2 according to the panel size watching the liquid crystal display

and drive waveforms.
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When a built-in power supply is not used

S1D123%*D**x*x%
Vss
CAP1+
CAP1-

CAP2+
CAP2—-
Vout

\5
VR

VbD

Vi
V2
V3
Va
Vs

External
power
supply

Low Power Consumption Mode

The S1D12300 Series is provided with the standby mode
and sleep mode with the object of low power consump-
tion when the unit is in the standby state.

© Standby Mode
The standby mode is turned on and off by power save
command.
In the standby mode only, static display is enabled by
CMOS1 and SEGSL1.
1. Liquid crystal display output
COM1 ~ COM28, COMS2, COMS3 : b level
SEG1 ~ SEG60, SEGS2 ~ SEGS6 DDVevel
COMS1, SEGS1 : Lighting is
enabled by
static drive.
Perform display control using CMOS1 and SEGS1
by static display control command.
2. DD RAM, CG RAM and symbol register
Written contents do not change and are stored re-
gardless of whether the standby mode is turned on or
off.
3. Inthe operation mode, the status precedent to execu-
tion of the standby mode is held.
The internal circuit for dynamic display output stops.
4. Oscillating circuit
For static display, the oscillating circuit must be ON.

© Sleep Mode
After the power circuit and oscillating circuit are turned
off by command and the power save command is ex-

ecuted, the sleep mode is set. This mode permits reduc-

ing current consumption nearly to the static current

value.

1. Liquid crystal display output
COM1 ~ COM28, COMS2, COMS3 : i level
SEG1 ~ SEG60, SEGS2 ~ SEGS6 DDJevel
COMS1 ~ SEGS1 : WD level

2. DD RAM, CG RAM and symbol register
Written contents do not change and are stored re-
gardless of whether the sleep mode is turned on or
off.

3. Inthe operation mode, the status precedent to execu-
tion of the sleep mode is held. All the internal circuits
stops.

4. Power circuit and oscillating circuit
Turn off the built-in power supply and oscillating
circuit by power save command and power contro
command.

Reset Circuit

When the RES input goes active, this LS| enters thg
initialization status.

o
o
™
o\
-
@)
—
n

© Initialization status
1. Static display control

SDO, SD1 =0: Display OFF
2. Display ON/OFF control

C = 0 : Cursor OFF
B = 0 : Blink OFF
DC = 0 : Double cursor OFF
D = 0 : Display OFF
3. Power save
O = 0 : Oscillating circuit OFF
PS = 0 : Powersave OFF
4. Power control
VC = 0 : Voltage regulating circuit OFF
VF = 0 : Voltage follower OFF
P = 0 : Boosting circuit OFF
5. System set
CG = 0 : Notuse of CG RAM

As described in 6.1 MPU Interface, the RES pin is
connected to the MPU reset pin and performs initializa-
tion concurrently with the MPU.

Regarding the reset signal, a pulse of at leagisldr
more active level must be input as described in 9. DC
Characteristics. Usually, the operation status is started in
1 ps from the edge of the RES signal.

In the S1D12300 Series where the built-in liquid crystal
power circuit is not used, the RES input must be active
when the external liquid crystal power supply is turned
on.

After the RES pin goes active, each register is cleared and
set to the above set status.

Unless initialization is performed by the RES pin when
a power supply voltage is applied, the clear disable status
may be provided.

Rev. 1.9
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7. COMMANDS

Table 4 shows a command list. In the S1D12300 Series,

each data bus signal is identified by a combination of AQ
and WR (E).

Command interpretation and execution are performed by

only internal timing. This permits high-speed process-

ing.

e Qutline of Commands

Command type

Command name A0

Display control
instruction

Cursor Home
Static Display Control

Power control

Power Save
Power Control
Electronic Volume
Register Set

0 0
0 0
Display ON/OFF Control| 0 0
0 0
0 0
0 0

Address control | Address Set 0 0
instruction
Data input Data Write 1 0
instruction

The execution time of each instruction is determined by
the internal processing time of the S1D12300 Series.
Accordingly, to execute instructions in succession, re-
serve a time exceeding the cycle timgdtand execute
the next instruction.

¢ Qutline of Commands

(1)

()

Cursor Home

This command presets the address counter to 30H.

When the cursor is displayed, this command moves
it to column 1 of line 1.

AO [WR|D7| D6| D5| D4 D3 D2 D1 D(

O[O0 O] O] 2 *| *| *|*

* - Don't Care

Static Display Control

This command selects display or non-display of
static display symbol, and blink ON or OFF. This
command is effective in the standby mode only.

AO |WR| D7| D6l D5 D4 D3 D2 D1 DO
O[O0y O Of 1| O *| *|SDYSD(
(. Don't Care

SD1, SD2=0, 0 : Display OFF
0, 1 : Blink (1 to 2 Hz)
SD1, SD2 =1, 0 : Blink (3 to 4 Hz)
1,1 : All Display ON

(3) Display ON/OFF Control

This command performs display and cursor setting.

Note: Control the symbols that are driven by COMS1

and SEGS1, by the Static Display Control
command.

AO |WR| D7| D6| D5 D4 D3 D2 D1 DO
0|0} 0| O] 1 1| Cc B DC D
D =0 : Display OFF

1 : Display ON
DC =0 : Double cursor OFF

1 : Double cursor ON
B =0 : Cursor blink OFF

1 : Cursor blink ON

In the blink state, display characters in normal
video and display characters in monochrome re-
verse video are displayed alternately.

The repetition cycle of alternate display is about 1
second.

C =0 : Non-display of cursor

1 : Display of cursor
The relationship between C and B registers and
cursor display is shown in the following table.

C B Cursor display

0 0 [Non-display

0 1 |Non-display

1 0 [Display in monochrome reverse
video

1 1 |Alternate display of display charac

ters in normal video and display
characters in monochrome reverse
video

The cursor display position corresponds to the
position indicated by address counter.

Accordingly, to move the cursor, change the ad-
dress counter value by the RAM Address Set
command or auto increment by writing RAM data.

If the address counter is set at the symbol register
position with (C, B) = (1, 0), symbols can be caused
to blink selectively.
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(4) Power Save
This command is used to control the oscillating
circuit and set and reset the standby mode or sleep
mode.

AO |WR| D7| D6| D5 D4 D3 D2 D1 DO
0|0} O] 2y Of O *| *| O] PS

O: Don't Care
PS =0 : Power save OFF (reset)
1 . Power save ON (set)
O =0 : Oscillating circuit OFF (stop of
oscillation)
1 : Oscillating circuit ON (oscilla
tion)

(5) Power Control
This command is used to control the operation of
the built-in power circuit.

AO |WR| D7| D6| D5 D4 D3 D2 D1 DO
O[O0 O] 2] O] 1) O vQ VR P

P =0 : Boosting circuit OFF
1 : Boosting circuit ON
Note: To operate the boosting circuit of the
S1D12300 Series, the oscillating circuit
must be in operation.

VF =0 : Voltage follower OFF
1 : Voltage follower ON

VvC =0 : Voltage regulating circuit OFF
1 . Voltage regulating circuit ON

(6) System Set
This command set the use or non-use of display
lines and CG RAM.
Execute this command first after turning on the

power supply or after resetting.

A0 |WR| D7| D6| D5 D4 D3 D2 D1 DO
0|0 O] 2] O] O] N2 N1 *| P%
(0. Don't Care

CG =0 : Non-use of CG RAM
1 : Useof CGRAM

N2 N1

0 0 :2lines

0 1 :3lines

1 0 :4lines

Electronic Volume Register Set

This command controls the liquid crystal driving
voltage \5 output from the voltage regulating cir-
cuit of the built-in liquid crystal power supply,
thereby adjusting the gradation of liquid crystal
display.

When data is set in the 4-bit register, the liquid
crystal driving voltage can take one of 16 voltage
states.

AO |WR|| D7| D6| D5 D4 D3 D2 D1 DO

O[O O] 2f 1| 1(MSB *| * |LSB

Hex Code
70H ~7FH

MSB . . LSB] |\ ]]|REeF|

0 0 0 0 | Small | 0.0pA

o
o
™
o\
-
@)
—
n

1 1 1 1 | Large| About] 3.65uA

When the electronic volume function is not used,
set (A3, A2, A1, A0)=(0, 0, 0, 0).

RAM Address Set

This command sets addresses to write data into the
DD RAM, CG RAM and symbol register in the
address counter.

When the cursor is displayed, the cursor is dis-
played at the display position corresponding to the
DDRAM address set by this command.

AO |WR| D7| D6| D5 D4 D3 D2 D1 DO

0]0| 1 ADDRESS

@ The settable address length is ADDRESS = 00H to

7TFH.

@ Before writing data into the RAM, set the data

write address by this command. Next, when data is
written in succession, the address is automatically
incremented.

Rev. 1.9
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RAM Map (S1D12300, S1D12301, S1D12302)

0 1 2 3 4 5 6 7 8 9 A B cC D E F
OOH CGR M (00 H) - CGRAM(01H) -
10H CGR M (02 H) - CGRAM(03H) -
20H Unused
30H DDRAM line 1 Unused
40H DDRAM line 2 For signals "
50H DDRAM line 3 "
60H DDRAM line 4
70H Symbol register "
- : Unused
For signals : Output from SEGS2 to SEGS6.
RAM Map (S1D12303)
0 1 2 3 4 5 6 7 8 9 A B C D E F
OOH CGRAM((0O0OH) - CGRAM((O01H) -
10H CGRAM(02H) - CGRAM(03H) -
20H Unused
30H DDRAM line 1
40H DDRAM line 2
50H DDRAM line 3
60H DDRAM line 4
70H Symbol register
—: Unused
(9) Data Write
RAM Address Set
A0 |WR|| D7| D6| D5 D4 D3 D2 D1 DO
1|0 . . DATA | -
® This command writes data into the DD RAM, CG Data Writing
RAM or symbol register.
@ After this command is executed, the address coun-
ter is automatically incremented by 1. This permits
writing data in succession. Note: When executing
instructions in
<Example of Data Writing> NO_ T e Line Completed? succession, reserve a
The following is an example of writing one-line time exceedingatrc
data into the DD RAM in succession. and execute the next
YES instruction.
\j
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Table 4 S1D12300 Series Command List

Code ]
Command —— Function
AO0|WR|D7|D6|D5|D4|D3|D2|D1|D0
(1) Cursor Home 0|0 0 * | * | * | * | Moves the cursor to the home position.
(2) Static Display 0 0| *|*|SD1 |Setsthe display mode of static display symbol
Control SDO | SD1, SD0 =0, 0 (display OFF), 0, 1 (1 - 2 Hz blink),
1, 0 (3 4 Hz blink), 1, 1 (all display ON)
(3) Display ON/OFF |0 |0 [0 |0 |1 |1|C|B |DC|D |Sets cursor ON/OFF (C), cursor blink ON//OFF (B),
Control double cursor ON/OFF (DC) and display ON/OFF
(D).
C =1 (cursor ON) 0 (cursor OFF), B =1 (blink ON)
0 (blink OFF) DC =1 (double cursor ON)
0 (double cursor OFF), D = 1 (display ON)
D =0 (display OFF)
(4) Power Save O(0(0|1]|]0|0]|*|*|0 |PS|Sets power save ON/OFF (PS) and oscillating
circuit ON/OFF (0).
PS =1 (power save ON) O (power save OFF),
0 =1 (oscillating circuit ON) 0 (oscillating circuit
OFF)
(5) Power Control 0|0|0|1]0]|1]|0|VC|VF|P |Sets voltage regulating circuit ON/OFF and
boosting circuit ON/OFF (P).
VC =1 (voltage regulating circuit ON) 0O (voltage
regulating circuit OFF) VF = 1 (voltage follower
ON) 0 (voltage follower OFF), P =1 (boosting
circuit ON) 0 (boosting circuit OFF)
(6) System Set 0|0|0|1]|1]|0]|N2|N1|* |CG|Sets the use or non-use of CG RAM and display
lines (N2, N1).
CG =1 (use of CG RAM) 0 (non-use of CG RAM),
N2,N1=0,0(2lines) 0,1 (3lines) 1,0 (4lines)
(7) Electronic Volume |0 |0 [0 |1 |1 |1 MSB LSB | Sets the electronic volume register value.
Register
(8) RAM Address Setf0 | 0 | 1 | ADDRESS Sets the DD RAM, CG RAM or symbol register
address.
(9) RAM Write 1|0 DATA Writes data into the DD RAM, CG RAM or
symbol register address.
(10) NOP 0 0 0 | O | Non-operation command
(11) Test Mode 0 1 1| 0 | Command for IC chip test. Don't use this command.
Rev. 1.9 EPSON 4-25
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S1D12300 Series

8. CHARACTER GENERATOR The CG ROM of _the S1D12300 'Series is a mask ROM
Character Generator ROM (CG ROM) and compatible with the user-dedicated CG ROM. Please

ask us for further information of it.
The S1D12300 Series is provided with a character gen-
erator ROM consisting of a up to 256-type characters. Regarding changed CG ROM, it is defined in product
Each character size is%57 dots. name as follows:

Table 5 shows a character code table of the S1D12300 (Example) S1D12300@0B*

Series. °
The 4 characters of character codes 00H to 03H are set by Digit for CG ROM
the System Set command to specify for which of CG pattern change

ROM and CG RAM they are to be used.

4-26 EPSON Rev. 1.9



S1D12300 Series

*******************

0000000000000000

° %ﬁ%ﬁ%ﬁ%@%@ﬁﬁ
lﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁmﬁﬁﬁﬁﬁ
L THEFLET L R, L
Bl23406703i34=27
WHBCDREFGHI JELFHD
FRESTUVWAEYZLF 1
abcdetahiak lmno
CPAPSLUMWEDZR | F S
AT Bl EIT R
gﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ
‘¥n [as = P4 xARa3
B%%Eﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁ
AFUTRFZRE INEINE
ELAERIITLLO7
waFzHEPdr ﬁ%ﬁﬁﬁﬁﬁ

FHA=qUEnEdF¥RA+ R

EEEEE

Hﬁﬁ%




S1D12300 Series

11111111111

**

0000000000000000

gy

e

BlzZ54

ERECLEFEH

i

2
al=i= e

1

FRESTUMWEY

-

abcd

etahi

B
S
817
5

ArsTuUESZEL |

CEGEAERATREETT

ExkoSoluallnnIE

=

iout

E¥RE 1

A0

o

1

BN

ThlyES A

LHE

£

T

bl

Tl

e

THE

ETEAD

AdHST

zTE

i

FEES

N8 LEAPRSIPT

F
G
T

fuclshia o

EEEEE

%ﬁ%ﬂ%&@ﬁﬁﬁﬁ




S1D12300 Series

*************

0000000000000000

A DNE= T MR T A
Lo THERERT LAk
B1Z2342367038 1 4= 27
WHECLREFGHI JELFIHO
FRESTULWAEYZLF 1
abcdetahiak lmno
CRAEPSLUVWEDZA | F e
e mmmEEEELTEL LA
9§EHE$%%%%E AR
A IRzt ade
B%%Eﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁ
BFRUTEEZEZE INETSTR
ELAERPIITLLOPTT
WEYHEEHTEAQO=FEPH
rxFALxEZIHF rmEER

EEEEE




S1D12300 Series

Character Generator RAM (CG RAM)

The S1D12300 Series is provided with a CG RAM that permits user-programming character patterns so that they can be
displayed with a high degree of freedom for signal display.

Before using the CG RAM, select the use of CG RAM by the System Set command.
The capacity of the CG RAM is 140 bits and arbitrary patterns of 4 types consistirgradd@s can be registered.

The relationship among CG RAM patterns, CG RAM addresses, and character codes is shown below.

Character code RAM address CGRAM data (character pattern) Display
D7 DO
00H OOH to 06H O|x|*x|x|0|1]1]1]1 ONEENE
02H 10H to 16H 1| |*x|*%|1[0|0|0]|0O BI040
2| x| *|%x|1|0|0|0O|O W0
3| x| *x|*x|0|1]|1]|1]1 ] ||
4 x| *x|x[0]0|O0|O0]1 H{mn
5| % |x|*x|0]ojo]o0]1 oo
6 |*|*x|*x|2lal1]1]o0 EEEEC]
01H 08H to OEH 8|*x|x|%x|0]0]1]0]O0 OOmO0
O3H 18H to 1EH 9|x|*x|*x|0[0]1[0]|O0 HN NN
Al*x|*|%x|0|1|1|1]0 COEEEC
Bl*|*|x|[0]2]1]1]0 Hl | | [N
Cl*|*x|*x|0]|1]21]|1]|0 Hl | | [N
Di{x|*x|*|1|1|1|1]|1 HEEER
E|*x|%|*x|1]|1]1|1]1 [ 1 1 | ]
| |

Unused Character data
1. Display
0: Non-display
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Symbol Register

The S1D12300 Series is provided with a symbol register that permits displaying each symbol so that symbol display may

be performed on the screen.

The capacity of the symbol register is 64 bits. In case of 12 digits, 48 symbols can be displayed. In case of 16 digits, 64

symbols can be displayed.

The relationship among symbol register display patterns, RAM addresses and write data is shown below.

(1) S1D12300, S1D12301, S1D12302

1 B
| | | |
] O ] I [
] O ] I [
] O ] I [
o0 Oodod--------- ] I [
] O ] I [
] O ] I [ =
] O ] I [ 5
| . . | a
Symbol n
25 1 2 23 24 26
T YT
coms3 O — 00— -0 O— 0
51 27 28 49 50 52
| . . |
SEGS3 SEG2 SEG4 SEG57 SEG59  SEGS5
Symbol Bits
RAM address D7 DO
0| % * |27 1 |28 2 | %
70H to 7CH 1| % * |29 3 |30|4 | % |Bit
: : 1: Display
B | % * |49|23|50|24| % | O: Notdisplay
C|* * |51(25|52 (26| %
Rev. 1.9 EPSON 4-31
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(2) S1D12303

COMS2

COMS3

\®\ |
I I | N [ [
(A I O
I I | N [ [
I D
I I | N [ [
I I | N [ [
(A I O
I |
Symbol
1 2 4
00— ¢
oo ——0O00———————
33 34 35 36
I |
SEG2 SEG4 SEG7 SEG9
Symbol Bits
RAM address D7|D6|D5|D4| D3| D2|D1]|D0
Of|*x|*|*%|[33|]1|34|2]| %
70H to 7FH 1| % |x|* |35 3|36|4]| %
I.E * | * *612'96230*
F|l*x|x|*%|6331(64(32]| %

Notes 1: If the symbol segment size is 1.5 times or more

|
| o
|
|
|
|
| o

SEG77 SEGT79

Bit
1: Display
0: Not display

greater than the other dots, it is recommended to be

divided into COMS2 and COMS3 and driven

separately.
2: The segments other than symbol display must not be

crossed through COMS2 or COMS3. The COMS3

symbol register must be set to all zeros if crossing.
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9. ABSOLUTE MAXIMUM RATINGS

Item Symbol Standard value | Unit
Power supply voltage (1) Vss —-6.0 to +0.3 Vv
Power supply voltage (2) V5 -12.0to +0.3 Vv
Power supply voltage (3) V1, V2, V3, Va Vs to +0.3 Vv
Input voltage VIN Vss—-0.3 to +0.3 \%
Output voltage Vo Vss—0.3 to +0.3 Vv
Operating temperature Topr —30to +85 °C
TCP -55to +100
Storage temperature - Tstr °C
Bare chip —65 to +125
o
o
™
(Vce) Vobb VDD S
:
(GND) Vss Y
__ Vv V5

Notes: 1. All the voltage values are based om¥ 0 V.
2. For voltages of ¥, V2, V3 and \4, keep the condition ofd >V1>V2>V3=>V4=Vsand \bD = Vss
= V5= Vour at all times.
3. Ifthe LSl is used exceeding the absolute maximum ratings, it may lead to permanent destruction.
In ordinary operation, it is desirable to use the LSl in the condition of electrical characteristics. If the
LSl is used out of this condition, it may cause a malfunction of the LS| and have a bad effect on the
reliability of the LSI.
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10. DC CHARACTERISTICS
Vbbb =0V, Vss=-3.6 Vto-2.4V, Ta =-30 to 85 unless otherwise specified.

ltem Symbol Condition min _ Jtyp nax  Upit  |Applicable pin
Power Recommended -36 | 30 | =24 | V |Vss
supply operation Vss
voltage (1) | Operable -55 | =30 | =24 *1
Power Recommended -8.0 50 | V |V
supply operation Vs
voltage (2) | Operable -11.0 -4.5 *2
Operable V1, V2 0.6xVs Vop | V [ V1, V2
Operable V3, Va VDD 0.4xVs| V | V3, Va
HIGH-level input voltage VIHC 0.2xVss Voo | V[ *3
LOW-level input voltage ViLc Vss 0.8xVss| V | *3
Input leakage current LI VIN = VDD or Vss-1.0 1.0 LA *3
LC driver ON resistance Ron | Ta=25°C V5=—7.0V 20 40 | KQ | COM,SEG
AV=0.1V *4
Static current consumption IDDQ 0.1 5.0 LA | VbD
Dynamic current oo |Display state | Vs=-7 V without load 100 | pA | VoD *5
consumption Standby state | Oscillation ON, 20 LA | VDD *6
Power OFF
Sleep state Oscillation OFF, 5 PA | VDD
Power OFF
Access state | fcye=200KHz 500 | pA | VoD *7
Frame frequency frR | Ta=25°C Vss=-3.0V 70 100 | 130 | Hz |*11
Input pin capacity CIN  |Ta=25°C f=IMHz 5.0 8.0 pF | *3
Reset time tR 1.0 s *8
Reset pulse width tRw 10 s *9
Reset start time tRES 50 ns *9
Input voltage \V/ss -3.6 =24 | V |*10
Booster output voltage | Vout | Double boosting state -7.2 V | Vout
- Triple boosting state -10.8
& | Voltage follower Vs -11.0 45 | V
g operating voltage
2 | Reference voltage VREG |Ta=25°C =35 | 31 | =27 | V |*12
E (standard)
= | Reference voltage VREG(VS1)| Ta = 25°C 24 | =21 | =18 | V |*12
@ (option 1)
Reference voltage VREG(VSS)| Ta = 25°C Vss | Vss | Vss VvV | *12
(option 2)

*1: A wide operating voltage range is guaranteed but an
abrupt voltage variation in the access status of the

MPU is not guaranteed.

*4: This is a resistance value when a voltage of 0.1 V is
applied between output pin SEGn, SEGSn, COMn or

COMSN, and each power pin{\W2, V3 or Va). It
is specified in the range of operating voltage (2).

*2: The operating voltage range is applicable to the case Ron=0.1V /Al
where an external power supply is used. (Al: Current flowing when 0.1 V is ap-
- plied between the power and
*3: DO ~ D5, D6 (SCL), D7 (SI), A0, RES, C8®/R (E), output)
P/S, IF
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*11:The fosc frequency of the oscillator circuit for

*5: Applied if not accessed by the MPU during character
display and if the built-in power circuit and oscillator

are operation.
Display character @

*6: This is applicable to the case where the built-in power
circuit is OFF and the oscillating circuit is in opera-
tion in the standby mode.

*7: Current consumption when data is always written by
feye.

The current consumption in the access state is almost *12:

proportional to the access frequencydjt
When no access is made, orp|(l) occurs.

*8: IR (reset time) indicates the internal circuit reset
completion time from the edge of the RES signal.
Accordingly, the S1D128% usually enters the op-
erating state aftdr.

*9: Specifies the minimum pulse width of the RES
signal. It is reset when a signhal having the pulse
width greater thaitrw is entered.

*10:When operating the boosting circuit, the power
supply Vssmust be used within the input voltage

internal circuit drive may differ from the$1 boost-
ing clock on some models. The following provides
the relationship between thedt frequency, #sT
boosting clock, and-k frame frequency.

fosc= (No. of digits)x (1/Duty) x fFr

fBsT = (1/2)x (1/No. of digits)x fosc

Example: The S1D12300 has 13 digits of display
and 1/30 duty.
fosc=13x 30x 100 = 39 kHz
fBsT = (1/2)x (1/13)x 39 K = 1.5 kHz

The VREG reference voltage has the temperature
characteristics of approximately —0.17%(stand-
ard specifications). An optional model having the
temperature characteristics of approximately,
—0.04%?C is also available. The voltage of power
supply terminal \6scan be selected as the reference
power supply as an option without using the refer
ence voltage inside the IC. In this case, however,
regulator is used for the external power suppb(V
—Vs9. The voltage accuracy of V5 depends on that
of the regulator used. The CGROM modification
rules apply to the optional models.

S1D12300

tRES

X

range.

VDD
Power Supply 24V

Vss

-
VDD

RES

Vss

A
\J
A
\J

tRW R

All signal timings are based on 20% and 80% of Vss signals.

Rev. 1.9 EPSON
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11. TIMING CHARACTERISTICS
(1) System Bus Write Characteristic | (80 series MPU)

taHs
A0, CS ><
——» taws tcycs »
. /
WR tcc 4; /
» tpss o e tbHs .

DO to D7 >< ><

[Vss =-3.6 Vto—-2.4V, Ta=-30 to 85°C unless otherwise specified]

Item Signal Symbol Meas.u.rlng Min. Max. Unit
condition
Address hold time A0, CS t AHS 30 ns
Address setup time t Aws 60 ns
System cycle time WR tcvces Vss = -3.0 500 ns
2.7 550
2.4 650
Control pulse width (Write) tcc Vss = -3.0 100 ns
2.7 120
2.4 150
Data setup time DO to D7 t Ds8 100 ns
Data hold time t DH8 50 ns

*1: For the rise and fall of an input signal, set a value not exceeding 25 ns.
*2: Every timing is specified on the basis of 20% and 80%sx V -
*3: For AO and CS, the same time is not required. Input signals so that AO and CS maysatishylthHs respectively.
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(2) System Bus Write Characteristic 1l (68 series MPU)

i

tcyce

E
N
-~ tAwe tew —»
» _| taHs
A0, CS >< ><
o
o
(90]
(qV]
—
fa)
—
tbse tDH6 n
DO to D7

[Vss =-3.6 Vto 2.4V, Ta=-30 to 85°C unless otherwise specified]

ltem Signal Symbol Meas.u.rlng Min. Max. Unit
condition

System cycle time A0, CS tcvce Vss = -3.0 500 ns

-2.7 550

2.4 650

Address setup time t Awe 60
Address hold time t AH6 30 ns
Data setup time DO to D7 t Dse 100 ns
Data hold time t DH6 50 ns
Enable pulse width E t EW Vss = -3.0 100 ns

2.7 120

-2.4 150

*1: tcvce denotes the cycle of the E signal in the CS active statezs must be reserved after CS becomes active.
*2: For the rise and fall of an input signal, set a value not exceeding 25 ns.
*3: Every timing is specified on the basis of 20% and 80%gx V -
*4: For A0 and CS, the same timing is not required. Input signals so that A0 and CS may matisipd nHé6

respectively.

Rev. 1.9
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(3) Serial Interface

l¢———  fcsSs——»| |@«— {CSH—— >

s\ /o

-—— {SAS —————»| a—— {SAH —

A0 ><
N

-—— tscyc

\ tsLw 3
SCL / tsHw \

«——{SDS————»| |e— {SDH —»
4 N

. X X
N 7

[Vss=-3.6 Vto-2.4V, Ta=-30to 85°C]

Y

A
Y

AT
N Y

Item Signal Symbol Meas'u.rlng Min. Max. Unit

condition
System clock cycle SCL tscyc Vss = -3.0 700 ns
2.7 800 ns
2.4 1000 ns
SCL HIGH pulse width tsHW 300 ns
SCL LOW pulse width tsLw 300 ns
Address setup time AO tsas 50 ns
Address hold time tSAH Vss = -3.0 350 ns
2.7 400 ns
2.4 500 ns
Data setup time Sl tsbs 50 ns
Data hold time tSDH 50 ns
CS-SCL time CS tcss 150 ns
tcsH Vss = -3.0 550 ns
2.7 650 ns
2.4 700 ns

*1: For the rise and fall of an input signal, set a value not exceeding 25 ns.
*2: Every timing is specified on the basis of 20% and 80%gx V
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12. MPU INTERFACE (REFERENCE EXAMPLEYS)

The S1D12300 Series can be connected to the 80 series MPU and 68 series MPU. When an serial interface is used, th
S1D12300 Series can be operated by less signal lines.

80 Series MPU

Vcc A0 AO VDD
PIS j
Alto A7 Decoder CS
MPU IORQ S1D12300
DO to D7 DO to D7
WR WR
T -
(90]
GND RES RES Vs N
&)
)
T
RESET —

68 Series MPU

Vcc A0 AO VDD
P/S j
Al to A7 Decod cS
ecoaer
MPU VMA S1D12300
DO to D7 DO to D7
E E
el
GND RES cl> RES Vss
777
RESET —
Serial Interface
[
vee Port4 A0 VoD
P/S
Port3 [e
MPU S1D12300 s
Portl Sli
Port2 SCL
- IF
GND RES RES Vss .
Vss
or GND
777
RESET —
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13. INTERFACE TO LCD CELLS (REFERENCE)

12 columns by 2 lines, % 7-dot matrix segments and symbols

S1D12302

1 e e e 00000000000 12

COMS1
SEGS1
COMS2
COMS3

Ccom1

~NooabhowdN

COM8

10
11
12
13
14

SEGS2

SEG1

(62~ ¢V)

SEG60
SEGS4

m System Setup

N2

4-40
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14. LCD DRIVE WAVEFORMS (B WAVEFORMS)

COM1
COM 2
COM 3
COM 4
COM 5
COM 6
COM7

COM 8

COM9

COM 10
COM 11
COM 12
COM 13
COM 14

SEG 1
SEG 2
SEG 3
SEG 4
SEG5

|y |
MmMrmrm

| I
MmMrmrm
| I
MmMrmrm

L 1L

HH R

Mrm
LI
Mrm
LI

.

Mo
LI
Mo
LT

—F

I_\_I

VDD

~—

COM 1

~

Vi

V2

V3

~

~

Va

Vs

VDD

NS =N

NN

Vi

COM 2

V2
V3

=~

~

Va
Vs

VDD

NS =N

COM 3

Vi

V2

V3

NN

SN

Va4

Vs

VDD
Vi

V2

SEG 1

NN

V3

NS =N

NN

V4

V5

VDD

Vi

NS =N

SEG 2

V2

V3

Va

Vs

COMO -SEG 1

(S =N

—

I~

COMO -SEG 2

~~

—

~
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S1D12300 Series

15. INSTRUCTION SETUP EXAMPLE (REFERENCE)

(1) Initial setup (2) Display mode

| VDD-Vss power ON |
|

| Power regulation | Input of RAM address setup command
| [

| End of initialization |
| |
| Input of reset signal | | Input of RAM (data) write command |
| |

[ |
Display of written data

Command status
« Static display control : Off
 Display on/off control : Off

» Power save . Off

e Power control . Off

* System reset : CG=0
e Others are undefined.

|
| Waiting for 10 psec or more
[
Command input: (Asterisk indicates any
command sequence.)
(1) System setup command
(*) Static display control command
(Valid in Standby mode only)
(*) Display on/off control command
e D: On (Display)
(*) Electronic volume register setup
e Data: (0, 0, 0, 0)
(*) Power save command
e PS: Off (Power save)
e O: On (Oscillation)
(6) RAM address setup (Note 1)
(7) Data writing (Note 1)
|
| Waiting for 20 msec or more |
[

Command input
(8) Power control commands
* P, VF, VC: On
I

Command input:
(9) Electronic volume register setup
» Data: Appropriate value
I
| End of initialization |

Note 1: Commands (6) and (7) initialize the RAM. The display contents must first be set. The non-display area
must satisfy the following conditions (for RAM clear).
« DDRAM: Write the 20H data (character code).
* CGRAM: Write the 00H data (null data).
* Symbol register: Write the 00H data (null data).
As the RAM data is unstable during reset signal input (after power-on), null data must be written. If not,
unexpected display may result.
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(3-1) Selecting the Standby mode

| End of initialization

Normal operation
(Power Save is released and
oscillator circuit is turned ON.)

Command input:
(1) Display on/off control command
» D: Off (Display)
(2) Power save command
¢ PS: On (Power save)
e O: On (Oscillation)
(3) Power control commands
* P, VF, VC: Off

| Standby status

Static display control
commands can be used.

(Note 2)

(Note 2)

(3-2) Releasing the Standby mode

| Standby mode

Command input:

(1) Display on/off control command
» D: On (Display)

(2) Power save command
» PS: Off (Power save)
* O: On (Oscillation)

(Note 2)

(Note 2)

Input of electronic volume register
command
e Data: (0, 0, 0, 0)

Input of power control commands
* P, VF, VC: Off

Input of electronic volume register
command
» Data: Appropriate value

o
o
™
o\
-
@)
—
n

Return to normal operation (initial status). |

Note 2: Commands (1) and (2) can be entered in any order. Also, command (1) is optional.

(4-1) Selecting the Sleep mode

| End of initialization

Normal operation
(Power Save is released and
oscillator circuit is turned ON.)

Command input:
(1) Display on/off control command
» D: Off (Display)
(2) Power save command
¢ PS: On (Power save)
e O: Off (Oscillation)
(3) Power control commands
* P, VF, VC: Off

| Enter the Sleep mode.

(Note 3)

(Note 3)

(4-2) Releasing the Sleep mode

| Sleep mode

Command input:

(1) Display on/off control command
* D: On (Display)

(2) Power save command
» PS: Off (Power save)
* O: On (Oscillation)

(Note 3)

(Note 3)

| Wait for 20 msec or more.

Input of electronic volume register
command
e Data: (0, 0, 0, 0)

Input of power control commands
* P, VF,VC: On

Input of electronic volume register
command
» Data: Appropriate value

Return to normal operation
(initial status).

Note 3: Commands (1) and (2) can be entered in any order. Also, command (1) is optional.

Rev. 1.9
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S1D12304/12305 Series

1. DESCRIPTION

The S1D12304/12305 Series is a dot matrix LCD
controller driver for character display, and can display a
maximum of 48 characters, 4 user-defined characters,
and a maxi-mum of 48 symbols by means of 4-bit, 8-bit
or serial data sent from a microcomputer.

A built-in character generator ROM is prepared for 256
character types, and each character font consists @f 5
dots. A user-defined character RAM for four characters
of 5 x 7 dots are incorporated, and a symbol register is
also incorporated. With these, it is possible to apply this
Series to display with a high degree of freedom. This
Series can operate handy units with a minimum power
consumption by means of its low power consumption
and sleep mode.

S1D12304, and 12305 depending on the duty of use and
the number of display columns.

2. FEATURES

 Built-in diplay RAM
48 characters + 4 user-defined characters + 48 sym-
bols

* CG ROM (for up to 256 characters), CG RAM (4
characters), and symbol register (48 symbols)

* Number of display columns number of lines
(12 columns + 2 segment for signal} lines + 48
symbols: S1D12304
(12 columns + 2 segment for signalp lines + 48
symbols: S1D12305

» CR oscillation circuit (on-chip C and R)

High-speed MPU interface
Interfacing with both 68 series and 80
series MPU
Interfacing in 4 bits/8 bits

e Serial interface

e Character font
* Duty ratio

5% 7 dots
1/16 (S1D12305)
1/30 (S1D12304)

* Simple command setting

Built-in liquid crystal driving power circuit
Power boosting circuit, power regulating circuit,
voltage followerx 4

Built-in electronic volume function

* Low power consumption

S1D12300 Series (S1D12304/12305) Chip Specifications

100pA Max. (In normal operation mode:
Including the operating current
of the built-in power supply)
Power supply
VDD - Vss(logic section): —2.4 Vto -3.6 V
VDD - V5 (liquid crystal drive section)

:-5.0Vto-8.0V
Wide operating temperature range
Ta =-30to 85C §
CMOS process a
(Pad Pitch) 3
COB assemble  126m min. q
Delivery form: Chip S1D128%* D** A%, %

S1D123%* D** C*,

S1D12%* D** Fx
This IC is not designed with a protection against
radioactive rays.

No. of digits No. of lines VREG temper- | Chip .
Product name Duty indicated indicated Font ature slope th|ckness Form at delivery
S1D12305D10A% 1/16 12 columns + 2lines |Table5 S1D123%4D10%%| —0.17%/°C | 625um | AL-PAD chip
2 segment for signal
S1D12305D10B% 1/16 12 columns + 2 lines |Table 6 S1D123%#D11%%| —0.17%/°C | 625um | AL-PAD chip
2 segment for signal
S1D12305D16A% 1/16 12 columns + 2 lines |Table 7 S1D123%4D16%%| —0.17%/°C | 625um | AL-PAD chip
2 segment for signal
S1D12305D02Cx 1/16 12 columns + 2 lines |Table 7 S1D123%%D16%|External Input| 525um AL-PAD chip
2 segment for signal
Rev. 2.4 EPSON 5-1
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3. BLOCK DIAGRAM

+ I+ |
-4 «< o —
o o a o 5
7 < < < < g« ©
> O O o O > >
]
Lo
T >
<
>
Oscillator Power circuit 2
N
>
i
>
Timing generating circuit
| 3 @
) = o
£ I‘:I gg
Refresh address counter '_% L 00O
(ON©)
=
O
O
E
o o
g S e S
CG ROM = g (] —~ O
RAM O = L (ONO)
5 S Ll
2 o nn
S L
O ]
©
=
Address counter g3
E®
813
Input buffer MPU interface
3 = L 0 0 g v o
3 0 = 08 w2 2
O =« N MM I WO ©O© N~ ‘;
OO0 Q0o o0 aon
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S1D12304/12305 Series

4. PAD
Pad Layout
109 33
I HiERREEEN
110|[] ] |32
[] []
[] []
[] Y :
= :
5 []
: ©.9 X []
: [ 1|22
[] []
|:| D 21
[] []
[] []
. O O O O o o Uy
1 2 3 14 15 16

S1D12304Bx*** 1/30 duty
S1D123050k*%** 1/16 duty

T
#1 Column for CG ROM pattern change

Chip size: 10.2% 3.11 mm

Pad pitch: 126um (Min.)

Chip thickness:  62% 25um (S1D12%* D%* A%*)
525+ 25um (S1D12%* D*x* C*)

1) Al pad specification

Pad size: A 9%lim x 90um
B 114pum x 114 pum

[[] :NC (Make it floating.)

Rev. 2.4 EPSON
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S1D12304/12305 Series

Pad Center Coordinate

<S1D12304D%**x*%> Unit: um
PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
1 VDD 4077 -1371 55 SEG15 2106 1406
2 VssL —-3526 56 SEG16 1979
3 V5 —-2975 57 SEG17 1852
4 V4 2424 58 SEG18 1725
5 V3 -1855 59 SEG19 1598
6 V2 -1287 60 SEG20 1471
7 Vi -719 61 SEG21 1345
8 Vo -151 62 SEG?22 1218
9 VR 400 63 SEG23 1091
10 Vout 968 64 SEG24 964
11 CAP2- 1519 65 SEG25 837
12 CAP2+ 2070 66 SEG26 710
13 CAP1- 2638 67 SEG27 584
14 CAP1+ 3189 68 SEG28 457
15 VSSR 3757 69 SEG?29 330
16 VDD 4308 70 SEG30 203
17 (NC) 4883 71 SEG31 76
18 (NC) 4883 72 SEG32 -51
19 (NC) 4883 73 SEG33 =177
20 (NC) 4883 74 SEG34 -304
21 Vs1 4929 75 SEG35 431
22 P/S 4924 76 SEG36 -558
23 IF 4924 77 SEG37 —685
24 RES 4924 78 SEG38 -812
25 COMS2 4950 79 SEG39 -938
26 COM1 4950 80 SEG40 -1065
27 COM2 4950 81 SEG41 -1192
28 COM3 4950 82 SEG42 -1319
29 COomM4 4950 83 SEG43 -1446
30 COM5 4950 84 SEG44 -1572
31 COM®6 4950 85 SEG45 -1699
32 CcCom7 4950 86 SEG46 -1826
33 COM8 4896 87 SEG47 -1953
34 CcCOM9 4769 88 SEG48 —-2080
35 COM10 4642 89 SEG49 —-2207
36 COM11 4515 90 SEG50 —-2333
37 COM12 4388 91 SEG51 -2460
38 COM13 4262 92 SEG52 —-2587
39 COM14 4135 93 SEG53 2714
40 SEGS?2 4008 94 SEG54 —-2841
41 SEG1 3881 95 SEG55 —-2968
42 SEG?2 3754 96 SEG56 -3094
43 SEG3 3627 97 SEG57 -3221
44 SEG4 3501 98 SEG58 —-3348
45 SEG5 3374 99 SEG59 -3475
46 SEG6 3247 100 SEG60 -3602
47 SEG7 3120 101 SEGS6 -3729
48 SEG8 2993 102 CcOM28 —-3855
49 SEG9 2866 103 COM27 -3982
50 SEG10 2740 104 COM26 -4109
51 SEG11 2613 105 COM25 —-4236
52 SEG12 2486 106 COM24 —-4363 )
53 SEG13 2359 107 COM23 —4679 1405
54 SEG14 2232 ‘ 108 COM22 —4806 1405
5-4 EPSON Rev. 2.4
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PAD COORDINATES
No. Name X Y
109 COM21 —4933 1405
110 COM20 —-4964 1094
111 COM19 966
112 COM18 839
113 CcOoM17 712
114 COM16 584
115 COM15 457
116 COMS3 330
117 ‘A0 202
118 WR 75
119 CS -52
120 D7 -180
121 D6 -307
122 D5 —-434
123 D4 -562
124 D3 —689
125 D2 -816
126 D1 -943
127 DO Y -1071

Note 1 : Set the pin (NC) to the floating state.
2 : Be sure to connect the pinsdr and \ssR
outside. They are calleds¥in the
following text descriptions.
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S1D12304/12305 Series

<S1D12305D***%>
Unit: pm
PAD COORDINATES PAD COORDINATES
No. Name X Y No. Name X Y
1 VDD 4077 -1371 55 SEG15 2106 -1406
2 VssL —-3526 56 SEG16 1979
3 V5 —-2975 57 SEG17 1852
4 V4 2424 58 SEG18 1725
5 V3 -1855 59 SEG19 1598
6 V2 -1287 60 SEG20 1471
7 Vi -719 61 SEG21 1345
8 Vo -151 62 SEG?22 1218
9 VR 400 63 SEG23 1091
10 Vout 968 64 SEG24 964
11 CAP2- 1519 65 SEG25 837
12 CAP2+ 2070 66 SEG26 710
13 CAP1- 2638 67 SEG27 584
14 CAP1+ 3189 68 SEG28 457
15 VSSR 3757 69 SEG?29 330
16 VDD 4308 v 70 SEG30 203
17 (NC) 4883 -1343 71 SEG31 76
18 (NC) 4883 -1233 72 SEG32 -51
19 (NC) 4883 -1123 73 SEG33 =177
20 (NC) 4883 -1013 74 SEG34 -304
21 Vs1 4929 -903 75 SEG35 -431
22 P/S 4924 -184 76 SEG36 -558
23 IF 4924 -57 77 SEG37 —685
24 RES 4924 70 78 SEG38 -812
25 COMS2 4950 255 79 SEG39 -938
26 COM1 4950 382 80 SEG40 -1065
27 COM2 4950 510 81 SEG41 -1192
28 COM3 4950 637 82 SEG42 -1319
29 COomM4 4950 764 83 SEG43 -1446
30 COM5 4950 891 84 SEG44 -1572
31 COM®6 4950 1019 85 SEG45 -1699
32 CcCom7 4950 1146 86 SEG46 -1826
33 COM8 4896 1406 87 SEG47 -1953
34 CcCOM9 4769 88 SEG48 —-2080
35 COM10 4642 89 SEG49 —-2207
36 COM11 4515 90 SEG50 —-2333
37 COM12 4388 91 SEG51 -2460
38 COM13 4262 92 SEG52 —-2587
39 COM14 4135 93 SEG53 2714
40 SEGS?2 4008 94 SEG54 —-2841
41 SEG1 3881 95 SEG55 —2968
42 SEG?2 3754 96 SEG56 -3094
43 SEG3 3627 97 SEG57 -3221
44 SEG4 3501 98 SEG58 —-3348
45 SEG5 3374 99 SEG59 -3475
46 SEG6 3247 100 SEG60 -3602
47 SEG7 3120 101 SEGS6 -3729
48 SEG8 2993 102 (NC) —-3855
49 SEG9 2866 103 (NC) -3982
50 SEG10 2740 104 (NC) -4109
51 SEG11 2613 105 (NC) —-4236
52 SEG12 2486 106 (NC) —-4363 )
53 SEG13 2359 107 (NC) —4679 1405
54 SEG14 2232 ‘ 108 (NC) —4806 1405
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PAD COORDINATES
No. Name X Y
109 COM14 —4933 1405
110 COM13 —-4964 1094
111 COM12 966
112 COM11 839
113 COM10 712
114 CcCOM9 584
115 COM8 457
116 COMS3 330
117 A0 202
118 WR 75
119 CS -52
120 D7 -180
121 D6 -307
122 D5 —-434
123 D4 -562
124 D3 —689
125 D2 -816
126 D1 -943
127 DO Y -1071

Note 1: Set the pin (NC) to the floating state.
2 . Be sure to connect the pinsadr and \ssR
outside. They are calleds¥in the
following text descriptions.
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S1D12304/12305 Series

5. PIN DESCRIPTION
Power Supply Pins

Pin name 110 Description No. of Pins
VDD Power supply | Logic + power pin. Also used as MPU power pin Vcc. 2
Vss Power supply | Logic — power pin. Connected to the system GND. 2

Vo, V1 Power supply | Multi-level power supply for liquid crystal drive. 6
V2, V3 The voltage determined in the liquid crystal cell is resistance-
V4, V5 divided or impedance-converted by operational amplifier, and the
resultant voltage is applied.
The potential is determined on the basis of Vbb and the following
eqguation must be respected.
Vbb=Vo=2V1i>2V2>V3>V42>V5 VDD 2VsSs >Vs5 2> VouT
When the built-in power supply is ON, the following voltages are
given to pins V1 to V4 by built-in power circuit:
V1=1/5Vs
V2 =2/5Vs
V3=3/5Vs5
Va =4/5 Vs
Vs1 O Power supply voltage output pin for oscillating circuit. 1
Don’t connect this pin to an external load.
LCD Power Circuit Pins
Pin name 1/0 Description No. of Pins
CAP1+ @] Capacitor positive side connecting pin for boosting. 1
This pin connects the capacitor with pin CAP1—.
CAP1- O Capacitor negative side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP+.
CAP2+ O Capacitor positive side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP2—.
CAP2- O Capacitor negative side connecting pin for boosting. 1
This pin connects a capacitor with pin CAP2+.
Vourt (@] Output pin for boosting. This pin connects a smoothing capacitor 1
with Vss pin.
VR I Voltage regulating pin. This pin gives a voltage between VDD and 1
\/5 by resistance-division of voltage.
5-8 EPSON Rev. 2.4
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Pins for System Bus Connection

Pin name

I/0

Description

No. of Pins

D7 (SI)
D6 (SCL)
D5 to DO

8-bit input data bus. These pins are connected to a 8-bit or 16-bit
standard MPU data bus.

When P/S = LOW, the D7 and D6 pins are operated as a serial data
input and a serial clock input respectively.

P/S D7 | D6 |D5toDO| CS | AO

LOW SI | sCL — CS | A0

HIGH D7 | D6 |D5toD0| CS | A0

When P/S = LOW, be sure to fix D5 to DO to HIGH or LOW.

8

AO

Usually, this pin connects the least significant bit of the MPU address
bus and identifies a data command.

0 : Indicates that DO to D7 are a command.

1 : Indicates that DO to D7 are display data.

RES

In case of a 68 series MPU, initialization can be performed by
changing RES []. In case of an 80 series MPU, Initialization can
be performed by changing | $.
A reset operation is performed by edge sensing of the RES signal.
An interface type for the 68/80 series MPU is selected by input level
after initialization.

LOW : 80 series MPU interface

HIGH : 68 series MPU interface

Chip select signal. Usually, this pin inputs the signal obtained by
decoding an address bus signal. At the LOW level, this pin is
enabled.

WR (E)

<When connecting an 80 series MPU>
Active LOW. This pin connects the WR signal of the 80 series
MPU. The signal on the data bus is fetched at the rise of the WR
signal.
When P/S = LOW, be sure to fix the WR signal to HIGH or LOW.
<When connecting a 68 series MPU>
Active HIGH. This pin becomes an enable clock input of the 68
series MPU.

P/S

This pin switches between serial data input and parallel data input.

P/S Chip Select | Data/Command Data Serial Clock
HIGH CS A0 DO to D7 -
LOW CS A0 Sl SCL

Interface data length select pin for parallel data input.
HIGH: 8-bit parallel input
LOW: 4-bit parallel input

When P/S = LOW, connect this pin to VDD or Vss.

Rev. 2.4
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S1D12304/12305 Series

Liquid Crystal Drive Circuit Signals

S1D12304

Pin name 110 Description No. of Pins
COM1 to . .

COM?2S8 (0] Common signal output pin (for characters) 28
COMS2, 0 Common signal output pin (except for characters) 5
CMOS3 CMOS2, CMOS3: Common output for symbol display

SEG1 to . .
SEGE0 O Segment signal output pin (for characters) 60
SEGS?2, o Segment signal output pin (except for characters) 5
SEGS6 SEGS2, SEGS6: Segment output for signal output

S1D12305

Pin name 110 Description No. of Pins
COM1 to o Common signal output pin (for characters) 14
COM14 COMS8 to COM14:W output (21)
COMS2, o Common signal output pin (except for characters) 5
CMOS3 CMOS2, CMOS3: Common output for symbol display

SEG2 to . .
SEGE0 (0] Segment signal output pin (for characters) 60
SEGS2, o Segment signal output pin (except for characters) 5
SEGS6 SEGS2, SEGS6: Segment output for signal output

5-10 EPSON Rev. 2.4



S1D12304/12305 Series

6. FUNCTIONAL DESCRIPTION
MPU Interface

Selection of interface type

In the S1D12304/12305, data transfer is performed through a 8-bit or 4-bit data bus or a serial data input (Sl). By selecting
HIGH or LOW as P/S pin polarity, a parallel data input or a serial data input can be selected as shown in Table 1.

Table 1
P/S Type CS A0 WR Sl SCL DO to D7
HIGH |Parallel Input| CS A0 WR — — DO to D7
LOW | Serial Input | CS A0 — Sl SCL —

Parallel Input

In the S1D12304/12305, when parallel input is selected (P/S = HIGH), it can be directly connected to the 80 series MPU
bus or 68 series MPU bus, as shown in Table 2, if either HIGH or LOW is selected as RES pin polarity after a reset input,
because the RES pin has an MPU select function.

Selection between 8 bits and 4 bits is performed by command.

Table 2
3
RES input polarity Type A0 WR  |CS  |DOto D7 5
HIGH-to-LOW active 68 series AQ E Cs DO to D7 =
LOW-to-HIGH active 80 series A0 WR CS DO to D7 a
()]

Interface with 4-bit MPU interface
When data transfer is performed by 4-bit interface (IF = 0), an 8-bit command, data and address are divided into two parts.

CS

D7 to D4 >< Upper (D7 to D4) >< Lower (D3 to DO) ><

Note: When performing writing in succession, reverse a time exceeding the system cyclgdimedthen
perform writing.

Serial interface (P/S = LOW)

The serial interface consists of a 8-bit shift register and a 3-bit counter and acceptance of an Sl input or SCL inguit is enabl
in the ship selected status (CS = LOW).

When no chip is selected, the shift register and counter are reset to the initial status.

Serial data is input in the order of D7, D6 .... DO from the serial data input pin (SI) at the rise of Serial Clock (SCL).
At the rising edge of the 8th serial clock, the serial data is converted into 8-bit parallel data and this data is processed.
The A0 input is used to identify whether the serial data input (Sl) is display data or a command. That is, when A0 = HIGH,
it is regarded as display data. When A0 = LOW, it is regarded as a command.

The AO input is read in and identified at the rise of the 8 x n-th clock of Serial Clock (SCL) after chip selection.

Fig. 1 shows a timing chart of the serial interface.

Regarding the SCL signal, special care must be exercised about terminal reflection and external noise due to a wire length
We recommend the user to perform an operation check with a real machine.

We also recommend the user to periodically refresh the write status of each command to prevent a malfunction due to noise

Rev. 2.4 EPSON 5-11



S1D12304/12305 Series
cs —\
s1 X D7 X D6 X D5 X D4 X D3 { D2 X D1 X DO X D7

SCL 1 2 3 4 5 6 7 8 9

o o

Fig. 1

Identification of data bus signals
The S1D12304/12305 series identifies data bus signals, as shown in Table 3, by combinations dVREEnd

Table 3
Common 68 series 80 series .
— Function
A0 E WR
1 1 0 Writing to RAM and symbol register
0 1 0 Writing to internal register (command)

Chip select

The S1D12304/12305 series has a chip select pin (CS). Only when CS = LOW, MPU interfacing is enabled.
In any status other than Chip Select, DO to D7 and A0, WR, Sl and SCL inputs are invalidated. When a serial input interface
is selected, the shift register and counter are reset.

However, the Reset signal is input regardless of the CS status.

Power Circuit

This is a LOW-power-consumption power circuit that generates a voltage required for liquid crystal drive.
The power circuit consists of a boosting circuit, voltage regulating circuit and voltage follower.

The power circuit incorporated in the S1D12304/12305 Series is set for a small-scale liquid crystal panel, so that its display
quality may be greatly deteriorated if it is used for a liquid crystal panel with a large display capacity.
In this case, an external power supply must be used.

A power circuit function can be selected by power control command. With this, an external power supply and a part of
the internal power supply can be used together.

Boosting  \foltage regulat- Voltage External Boosting
circuit ing circuit follower voltage input  system pin
O O O —
Note 1 X o o Vout OPEN
Note 2 X X o V5 = VouTt OPEN
Note 3 X X X V1, V2, V3, V4, V5 OPEN

Note 1. When the boosting circuit is turned off, make boosting system pins (CAP1+, CAP1-, CAP2+, CAP2-) open
and give a liquid crystal drive voltage to thewf pin from the outside.

Note 2: When the voltage regulating circuit is not used with the boosting circuit OFF, make the boosting system pins
open, connect between the pin and \buT pin, and give a liquid crystal drive voltage from the outside.

Note 3: When all the internal power supplies are turned off, supply liquid crystal drive voltagés V3, V4 and
Vs from the outside, and make the CAP1+, CAP1-, CAP2+, CAP2- and pins open.

5-12 EPSON Rev. 2.4
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Triple boosting circuit

When a capacitor is connected between CAP1+ and
CAP1-, between CAP2+ and CAP2-, and betwess V
pin and \ouT pin respectively, the potential between the
VDD pin and \&spin is boosted triple and output to the
Vourt pin. In case of double boosting, remove the
capacitor between CAP2+ and CAP2- in connection for
triple boosting operation and strap between CAP2- and

(Vce=+3V) Vpp=0V

(GND) Vss=-3V y

VouTt=2Vss=-6V ——Y

Potential during double boosting

Voltage regulating circuit

The voltage regulation circuit regulates the boosted
voltage developed at Vout. It outputs the regulated LCD
driving voltage at the ¥terminal. An internal resistor
can be inserted into the regulation circuit feedback loop
providing the following voltage levels at the ¥érminal.

When \k is required to be different than the above case,
leave the internal feedback resistor out of the circust. V
can be regulated within a range of|g{VouT|. It may be
calculated by the following formula:

— 1.Rby
V5_(1+R_Z) VREG

Wherein, \REG is the constant voltage source inside the
S1D12300 Series and the voltage is constankat¥
3.1V. Voltage regulation of theswutput is accom-
plished by connecting a variable resistor between V
VDD and \&. For fine adjustment of thesWoltage, use

a combination of fixed resistors R1 and R3 and a variable
resistor R2.

Example 1:
Condition: 1(R1, R2, R3¥ 5pA V5=-6to -8V

Vourt pin. Then, a double boosted output can be obtained
from the VouT pin (CAP2-).

The boosting circuit uses a signal from the oscillator
ourput.

Accordingly, it is necessary that the oscillating circuit
must be in operation. The potential relationship of
boosting is shown below.

Vpp=0V

Vss=-3V

gy —F

Vout=3Vss=

Potential during triple boosting

The voltage regulator circuit carries a temperature grad
ent of about -0.17%C under \REG outputs. When any
other temperature gradient is required, connect
thermistor in series to the output voltage regulating
register.

S1D12304/12305

Since the W terminal has a HIGH input impedance, it is
necessary to take noise suppression measures such as
shortening the input wiring and shielding the wiring run.

Vo
Cf

VDD

VREG

VR Vs

Setting: R1+R2+R3 = 8V1A = 1.6MQ R1 = 600K2
8V = (1+Rv/Ra) 3.0V R/Ra=1.67 R2 = 200K
6V = (1+R/Ra) 3.0V R/Ra=1 R3 = 800K
Rev. 2.4 EPSON 5-13
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e Voltage Regulation Circuit Using Electronic Contrast  The commands provide 4-bits of voltage level data to the
Control Register electronic volume control register. This provides for the

selection of 16 different voltage levels for the liquid

The contrast control register controls the liquid crystal crystal driving voltage. When using the electronic vol-

driving voltage (\6). This is accomplished by an elec-  ume control function, it is necessary to close the voltage

tronic volume control register set command that adjusts regulation circuit using electronic control commands.

the contrast of the liquid crystal display (see section 1- For reference information, when the electronic volume

22). control registor value is at (1, 1, 1, 1), the constant current
value becomesRrEF= 3.65UA.

[An exemplary constant setting when the electronic volume control function is being used]

Vo
. D VDD
V5 = (1 _i_b) ° VREG ................. @..
Rec —_ VREG
Ra IREF
_ RaxRi +
TRt R ve
VR _
_ VR
R " IREF Rb
Fig. 9

(1) Determining the ¥voltage setting range by the electronic volume control
Liquid crystal driving voltage ¥ max. -6v ~ min. -8V
Vs variable voltage range: 2V

(2) Determinig the R
Rb = Vs variable voltage rangerir
= 2V/3.6591A
= 548KQ

(3) Determining the R
Ra = (V5 voltage se:{iﬁSGmax REQ) T R (Use absolute values folR¥G and \5 voltage settings.)

3.1V
(6V - 3.1V) / 54810

585KQ

(4) Regulating the &
Set the electronic volume control register to (D3, D2, D1, DO) = (1, 0, 0, 0) or (0, 1, 1, 1) before matching the R
value to the optimum contrast.

Since Reris a simplified constant voltage source, fluctuations ttpt6% must be taken into consideration, as a
dispersion range during manufacture. Meanwhile, the temperature dependemsiofA IREF= -0.03 WA/ °C.
Determine the Rand R for the using LCD panel in consideration of the above dispersion and the variation by the
temperature.

When using the electronic volume control function, in order to compensate ttudtage for dispersion of REG
and REF, use a variable registor as Ra and perform optimum contrast adjustment according to the above item (4)
with each IC chip.

When the electronic volume control function is not being used, set the electronic volume control register to (0, O,
0, 0) using the RES signal or the electronic volume control register setting command.

5-14 EPSON Rev. 2.4
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Liquid crystal voltage generating circuit

The s potential is resistance-divided inside the IC so
that 1, V2, V3 and M potentials are generated for liquid

crystal drive.

Furthermore, the ¥, V2, V3 and M are impedance-
converted by voltage follower and the then supplied to

When a built-in power supply is used
Under a triple boosting

T

S1D123%*Dxx %%
Vss
CAP1+
CAP1-

CAP2+
CAP2-
Vout

Vs
VR

Vopb, Vo

Vi
V2
V3
V4
Vs

When an external power regulator is used
(The built-in power regulator is not used)

:

External - |
power
regulator Cl —
S
I
|7
|7
C2 ]
|7
|7

S1D123%*Dx%*x*
Vss
CAP1+
CAP1-

CAP2+
CAP2—-

Vout

Vs

VR

Vopb, Vo

Vi
V2
V3
Va
Vs

Reference setting values:

the liquid crystal drive circuit.
The liquid crystal drive voltage is fixed to 1/5 bias.

As shown in the diagrams below, the capacitor (C2) for

voltage stabilization must be externally connected to the
V1to Vs pins of liquid crystal power pins.

The diagram under a double boosting

S1D123%%Dk**x*
Vss

—1 CAP1+
Cc1 &V caP1-
— CAP2+

’7 CAP2—-

Vout

Vs
VR

T

Vopb, Vo

Vi
V2
V3
Va
Vs

Lo
[}
I
N
—
=
F
o
™
N
I
o
—
[%2)

[IRENI

When a built-in power supply is not used

S1D123%%Dx%*x*x
Vss
CAP1+
CAP1-

CAP2+
_ CAP2-
— VouTt

Vs
VR

VDD

Vi
V2
V3
V4
Vs

External
power

supply

C1l: 0.1 - g7 We recommend the user to set the optimum values to capacitors C1

C2: 0.1pF and C2 according to the panel size watching the liquid crystal display

and drive waveforms.
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S1D12304/12305 Series

Low Power Consumption Mode Reset Circuit

The S1D12304/12305 Series is provided with the standby When the RES input goes active, this LSI enters the
mode and sleep mode with the object of low power initialization status.
consumption when the unit is in the standby state.

1. Display ON/OFF control

e Sleep Mode C = 0 : Cursor OFF
After the power circuit and oscillating circuit are turned B = 0 : Blink OFF
off by command and the power save command is ex- DC = 0 : Double cursor OFF
ecuted, the sleep mode is set. This mode permits reducing D = 0 : Display OFF
current consumption nearly to the static current value. 2. Power save
1. Liquid crystal display output @] = 0 : Oscillating circuit OFF
COML1 to COM28, COMS2, COMS3:nb level PS = 0 : Power save OFF
SEG1 to SEG60, SEGS2, SEGS6 nDVevel 3. Power control
2. DD RAM, CG RAM and symbol register VC = 0 : Voltage regulating circuit OFF
Written contents do not change and are stored re- VF = 0 : Voltage follower OFF
gardless of whether the sleep mode is turned on or P = 0 : Boosting circuit OFF
off. 4. System set
3. Inthe operation mode, the status precedent to execu- CG = 0 :NouseofCGRAM
tion of the sleep mode is held. All the internal circuits
stops. As described in 6.1 MPU Interface, the RES pin is
4. Power circuit and oscillating circuit connected to the MPU reset pin and performs initialization

Turn off the built-in power supply and oscillating concurrently with the MPU.

circuit by power save command and power control  Regarding the reset signal, a pulse of at leagsidr

command. more active level must be input as described in 9. DC
Characteristics. Usually, the operation status is started in
1 us from the edge of the RES signal.
In the S1D12304/12305 Series where the built-in liquid
crystal power circuit is not used, the RES input must be
active when the external liquid crystal power supply is
turned on.
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S1D12304/12305 Series

7. COMMANDS

Table 4 shows a command list. In the S1D12304/12305
Series, each data bus signal is identified by a combination
of A0 andWR (E).

Command interpretation and execution are performed by
only internal timing. This permits HIGH-speed process-

ing.

e Qutline of Commands

Command name A0 WR
Cursor Home

Display ON/OFF Control
Power Save

Power Control
Electronic Volume

Register Set

Command type
Display control
instruction
Power control

o|O|0O|Oo|o
o|Oo|O|o|o

Address control | Address Set 0 0
instruction
Data input Data Write 1 0
instruction

The execution time of each instruction is determined by
the internal processing time of the S1D12304/12305
Series. Accordingly, to execute instructions in succession,
reserve a time exceeding the cycle timg)and execute
the next instruction.

» Outline of Commands

(1) Cursor Home
This command presets the address counter to 30H.
When the cursor is displayed, this command moves
it to column 1 of line 1.

D4| D3 D2 D1 DC

1 * * * *

*: Don't Care

A0 |WR|D7| D6| D5
o/lo0|0| 0] O

(2) Display ON/OFF Control
This command performs display and cursor setting.

Note: Control the symbols that are driven by COMS1
and SEGS1, by the Static Display Control

command.
A0 |WR|D7| D6| D5| D4| D3| D2 D1 D@
0|00l 0| 1| 1| C| B|DC D
D =0 : Display OFF
1 : Display ON
DC =0 : Double cursor OFF
1 : Double cursor ON

B =0 : Cursor blink OFF

1 : Cursor blink ON
In the blink state, display characters in normal
video and display characters in monochrome re-
verse video are displayed alternately.
The repetition cycle of alternate display is about 1
second.

C =0 : Non-display of cursor

1 : Display of cursor
The relationship between C and B registers and
cursor display is shown in the following table.

C B Cursor display

0 0 |[Non-display

0 1 |Non-display

1 0 |Display in monochrome reverse
video

1 1 |Alternate display of display charac

ters in normal video and display
characters in monochrome reverse
video

®3)

The cursor display position corresponds to the
position indicated by address counter.

S1D12304/12305

Accordingly, to move the cursor, change the address
counter value by the RAM Address Set command
or auto increment by writing RAM data.

If the address counter is set at the symbol register
position with (C, B) = (1, 0), symbols can be caused
to blink selectively.

Power Save
This command is used to control the oscillating
circuit and set and reset sleep mode.

A0 (WR|D7| D6| D5| D4| D3 D2 D1 D(
O[O0} O] 2| 0| O *| *| O|PS
*: Don't Care

PS =0 : Power save OFF (reset)
1 : Power save ON (set)
@) =0 : Oscillating circuit OFF (stop of
oscillation)
1 : Oscillating circuit ON (oscilla
tion)

Rev. 2.4
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S1D12304/12305 Series

(4) Power Control thereby adjusting the gradation of liquid crystal
This command is used to control the operation of display.
the built-in power circuit. When data is set in the 4-bit register, the liquid
20 WRID7I D6l D5l D4l D3 bd b1 DA ggfézl driving voltage can take one of 16 voltage
0/0|0O|2]0| 1, O] VQVR P _
A0 |WR|D7| D6| D5| D4| D3| D2 D1 Dd
P =0 :Boosting circuit OFF 0|0 0| 1| 1| 1|MSB| * |* |LSB
1 : Boosting circuit ON Hex Code
) o 70H to 7FH
Note: To operate the boosting circuit the
oscillating circuit must be in operation. MSB . . LSB | \5| | REF|
0O 0 0 O Small 0.
VF =0 : Voltage follower OFF . ) QJA
1 :Voltage follower ON :
VC =0 : Voltage regulating circuit OFF 1 1 1 1 Large 3.651A
1 :Voltage regulating circuit ON

When the electronic volume function is not used,

(5) SyStem Set set (AS, AZ, Al, AO) = (0, 0, 0, O)

This command set the use or non-use of display
lines and CG RAM.
Execute this command first after turning on the

(7) RAM Address Set
This command sets addresses to write data into the
DD RAM, CG RAM and symbol register in the

power supply or after resetting. address counter
A0 |WR| D7| D6| D5| D4) D3 D7 D1 DG When the cursor is displayed, the cursor is dis-
0| 0| 0| 1] 0] O] N2 NI *| PS played at the display position corresponding to the
*: Don't Care DDRAM address set by this command.
CG =0 :Useof CGRAM
1 :Non-use of CG RAM A0 |WR|D7| D6| D5| D4| D3 D2 D1 D
N2 N1 olo|1| = ADDRESS
0 0 :2lines -
0 1 :3lines .
1 0 - 4lines ® The settable address length is ADDRESS = 00H to

7FH.

@ Before writing data into the RAM, set the data
write address by this command. Next, when data is
written in succession, the address is automatically

(6) Electronic Volume Register Set
This command controls the liquid crystal driving
voltage \5 output from the voltage regulating cir-

cuit of the built-in liquid crystal power supply, incremented.
RAM Map

0 1 2 3 4 5 6 7 8 9 A B CcC D E F
00H CGRAM(00H) -~ CGRAM(01H) —
10H CGRAM(02H) — CGRAM(03H) —
20H Unused
30H DDRAM line 1 , Unused
40H DDRAM line 2 For signals —F+—+—— "
50H DDRAM line 3 i "
60H DDRAM line 4 i "
70H Symbol register

- : Unused
For signals : Output from SEGS2 to SEGS6.
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(8) Data Write

A0 [WR D7I D6I D5] D4| D3I D21 DJ] D

RAM Address Set

1|0 . DATA

@ This command writes data into the DD RAM, CG
RAM or symbol register.

@ After this command is executed, the address counter
is automatically incremented by 1. This permits
writing data in succession.

<Example of Data Writing>
The following is an example of writing one-line
data into the DD RAM in succession.

L

Data Writing

NO One Line Completed?

YES

Note: When executing
instructions in
succession, reserve a
time exceedingdyc
and execute the next
instruction.

Rev. 2.4 EPSON
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S1D12304/12305 Series

Table 4 S1D12304/S1D12305 Command List

Code
Command — Function
AOWR|D7|D6|D5|D4|D3|D2|D1|D0
(1) Cursor Home 0|0 O|1|*|*]|*]|* | Movesthe cursor to the home position.
(2) Display ON/OFF | O 1/1|C|B DC|D | Sets cursor ON/OFF (C), cursor blink ON//OFF (B),
Control double cursor ON/OFF (DC) and display ON/OFF
(D).
C =1 (cursor ON) 0 (cursor OFF), B =1 (blink ON)
0 (blink OFF) DC = 1 (double cursor ON)
0 (double cursor OFF), D = 1 (display ON)
D =0 (display OFF)
(3) Power Save 0|00 |2({0|0|*|* |0 |PS| Setspowersave ON/OFF (PS) and oscillating circuit
ON/OFF (0).
PS =1 (power save ON) O (power save OFF),
0 =1 (oscillating circuit ON) 0 (oscillating circuit
OFF)
(4) Power Control [0|{0|0|1|0]|1]|0|VC|VF|P | Sets voltage regulating circuit ON/OFF and boosting
circuit ON/OFF (P).
VC =1 (voltage regulating circuit ON) O (voltage
regulating circuit OFF) VF =1 (voltage follower ON)
0 (voltage follower OFF), P = 1 (boosting circuit ON)
0 (boosting circuit OFF)
(5) System Set 0|00 |1]2]|0 |N2|N1|* ICG| Sets the use or non-use of CG RAM and display
lines (N2, N1).
CG =1 (use of CG RAM) 0 (non-use of CG RAM),
N2,N1=0,0(2lines) 0,1 (3lines) 1,0 (4 lines)
(6) ElectronicVolume [0 |0 |0 |1 |1|1|MSB LSB | Setsthe electronic volume register value.
Register
(7) RAM Address 0|01 ADDRESS Sets the DD RAM, CG RAM or symbol register
Set address.
(8) RAM Write 1/0 DATA Writes data into the DD RAM, CG RAM or symbol
register address.
(9) NOP 0 0 0(0|0 Non-operation command
(10) Test Mode 0 0 0 Command for IC chip test. Don't use this command.

5-20
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S1D12304/12305 Series

8. CHARACTER GENERATOR The CG ROM of the S1D12304/12305 is a mask ROM
and compatible with the use-dedicated CG ROM. Please
Character Generator ROM (CG ROM) ask us for further information of it.

The S1D12304/12305 is provided with a character genera-
tor ROM consisting of a up to 256-type characters. Each Regarding changed CG ROM, it is defined in product
character size is %7 dots. name as follows:

Table 5 shows a character code table of the (Example) S1D123058% Ax

S1D123k* D*x*** Series. 1
The 4characters of character codes O0H to 03H are set by Digit for CG ROM
the System Set command to specify for which of CG pattern change

ROM and CG RAM they are to be used.
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S1D12304/12305 Series

Character Generator RAM (CG RAM)

The S1D12304/12035 Series is provided with a CG RAM that permits user-programming character patterns so that they
can be displayed with a high degree of freedom for signal display.

Before using the CG RAM, select the use of CG RAM by the System Set command.
The capacity of the CG RAM is 140 bits and arbitrary patterns of 4 types consistingraddis can be registered.

The relationship among CG RAM patterns, CG RAM addresses, and character codes is shown below.

CGRAM data (character pattern) Display
D7 DO

Character code RAM address

O0H OOH to O6H
02H 10H to 16H

m ] ] ]
[
[
| || ]
ooom
ooom
EEEE[]

01H 08H to OEH
03H 18H to 1EH

Lomo
Lomo
|l | | N
|l | | N
m | | |u
EEEEN
EEEEN

Lo
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Rkl lolo|lr|lolo|r|o|lo |-

M G = R = =

RlRklRrrlololr|lolo|r|o|lo |-

mOO(m|>|lo|lo|jo ||~ |w[dN|- o

|5k [ % [ | % [ [ |5 [ [ | % [* [ | * |*
F— |k [ % [ | % [ [ | % [ [ | % [% [ | % |*
L— |5k [ % [ | % [ [ | % [ [ | % [* [ | % |*
— [P P [O|O0|0 O (O |k OO (O (k| |O
L— [P |k OO0 O (O[O | (k| [O|O |k

Unused Character data
1: Display
0: Non-display
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S1D12304/12305 Series

Symbol Register

The S1D12304/12305 provided with a symbol register that permits displaying each symbol so that symbol display may
be performed on the screen.
The capacity of the symbol register is 48 bits. In case of 48 symbols can be displayed.

The relationship among symbol register display patterns, RAM addresses and write data is shown below.

| 17 19 |
] I [ [ I [ ]
] I [ [ I [ ]
] I [ [ I [ ]
] Ooade------ I [ ]
] I [ [ I [ ]
] I [ [ I [ ]
] I [ [ I [ ]
| |
1 2 23 24
COMS2 —— O—0O —e- -0 O—
| |
COMS3 - O—(Q) —-e- -0 O——
25 26 47 48
| |
SEGS2 SEG2 SEG4 SEG57SEG59 SEGS6
Symbol Bits
RAM address D7 DO|
0|« |«]|x]25]1]26]2]«|Bt '
70H to 7BH 1|« | «|«|27|3 |28 4| « |1 Display
) : 0: Not display
B | x| x|« |47]23[48[24] «

Notes: 1. We recommend to drive a symbol by dividing it into COMS2 and COMS3 separately if it is larger than
other dots for 1.5 times or more.
2. Do not cross a segment (other than those used for symbol display) with COMS2 or COMSS3. If segment
crossing is required, set the symbol registers of COMS3 to all zeros (0s).
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S1D12304/12305 Series

9. ABSOLUTE MAXIMUM RATINGS

ltem Symbol Standard value Unit
Power supply voltage (1) Vss —6.0to +0.3 \%
Power supply voltage (2) V5 -16.0 to +0.3 \%
Power supply voltage (3) V1, V2, V3, Va V5 to +0.3 \%
Input voltage VIN Vss—0.3 to +0.3 V
Output voltage Vo Vss—0.3 to +0.3 \%
Operating temperature Topr —30 to +85 °C
TCP -55to +100
Storage temperature - Tstr °C
Bare chip —65 to +125
(Vce) Vbbb VDD
(GND) Vss ———Y
Vs

Notes: 1. All the voltage values are based om¥ 0 V.
2. For voltages of ¥, V2, V3 and V4, keep the condition ob¥ = V1= V2>V3>V4= Vsand \bD = Vss

> V5= Vourt at all times.
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3. Ifthe LSl is used exceeding the absolute maximum ratings, it may lead to permanent destruction.
In ordinary operation, it is desirable to use the LSI in the condition of electrical characteristics. If the
LSl is used out of this condition, it may cause a malfunction of the LS| and have a bad effect on the

reliability of the LSI.
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S1D12304/12305 Series

10. DC CHARACTERISTICS
Vbbb =0V, Vss=-3.6 Vto-2.4V, Ta =-30 to 85 unless otherwise specified.

ltem Symbol Condition Min.  [Typ. Max. Unit  |Applicable pin
Power Recommended -36 | -30 | 24 | V | Vss
supply operation Vss
voltage (1) | Operable -55 | =30 | 24 *1
Power Recommended -8.0 50| V |V
supply operation Vs
voltage (2) | Operable -11.0 -4.5 *2
Operable V1, V2 0.6xVs VoD V | Vi, V2
Operable V3, V4 VoD 04xVs| V | V3 V4
HIGH-level input voltage VIHC 0.2XVss VDD V | *3
Low-level input voltage ViLC Vss 0.8xVss| V | *3
Input leakage current Il | VIN=VbDorVss-1.0 1.0 PA *3
LC driver ON resistance Ron | Ta=25°C V5=—7.0V 20 40 | KQ | COM,SEG
AV=0.1V *4
Static current consumption IDDQ 0.1 50 | pA | VoD
Dynamic current oo | Display state | V5=-7V without load 100 | pA | VDD *5
consumption Standby state | Oscillation ON, 20 PA | VDD *6
Power OFF
Sleep state Oscillation OFF, 5 MA | VDD
Power OFF
Access state | feye=200KHz 500 LA | VDD *7
Frame frequency frR | Ta=25°C  Vss=-3.0V 70 100 | 130 | Hz | *11
Input pin capacity CIN |Ta=25°C  f=1MHz 5.0 8.0 pF | *3
Reset time tR 1.0 s | *8
Reset pulse width tRw 10 s | *9
Reset start time tRES 50 ns | *9
Input voltage Vss -3.6 =24 |V | *10
. | Booster output voltage | Vout | Double boosting state 7.2 V | Vout
g Triple boosting state -10.8
g Voltage follower Vs -11.0 45 |V
§_ operating voltage
= | Reference voltage VREG |Ta=25°C 35 | =31 | =27 | V |*12
% (standard)
@ Reference voltage VREG(VS1)| Ta = 25°C 24 | =21 | <18 | V |*12
(option)

*1: A wide operating voltage range is guaranteed but an COMSnN, and each power pin{\W?2, V3 or V4). It
abrupt voltage variation in the access status of the is specified in the range of operating voltage (2).
MPU is not guaranteed. RoN= 0.1V /Al

(Al: Current flowing when 0.1 V is applied

*2: The operating voltage range is applicable to the case between the power and output)
where an external power supply is used.

*3: DO to D5, D6 (SCL), D7 (SI), A0, RES, CS WR (E), *5: Applied if not accessed by the MPU during character
P/S, IF display and if the built-in power circuit and oscillator

are operating.

*4: This is a resistance value when a voltage of 0.1 V is Display character@
applied between output pin SEGn, SEGSn, COMn or
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S1D12304/12305 Series

*6:

*7:

*8:

*Q:

This is applicable to the case where the built-in power *10:When operating the boosting circuit, the power
circuit is OFF and the oscillating circuit is in opera- supply \ss must be used within the input voltage
tion in the standby mode. range.

Current consumption when data is always written by ~ *11:The fosc frequency of the oscillator circuit for in-

feye. ternal circuit drive may differ from the$t boost-
The current consumption in the access state is almost ing clock on some models. The following provides
proportional to the access frequenaydj the relationship between thedcfrequency, gsT
When no access is made, oriypl(l) occurs. boosting clock, and-k frame frequency.
{r (reset time) indicates the internal circuit reset fosc= (No. of digits)x (1/Duty) x fFrR
completion time from the edge of the RES signal. fBsT = (1/2) % (1/No. of digits)x fosc
Accordingly, the S1D128% usually enters the Example: The SED1230 has 13 digits of display
operating state aftdr. and 1/30 duty.

fosc=13x 30x% 100 = 39 kHz
Specifies the minimum pulse width of the RES fBsT = (1/2)% (1/13)x 39 K= 1.5 kHz
signal. It is reset when a signal having the pulse
width greater thaitrw is entered. *12: The VREG reference voltage has the temperature

characteristics of approximately —0.17%/{stand-
ard specifications). An optional model having the
temperature characteristics of approximately
—0.04%/C is also available. The CGROM modifi-
cation rules apply to the optional models.

VDD
Power Supply 24V
Vss
«+— | {RES

VDD /

RES X
Vss N

h tRw ; h R ;

All signal timings are based on 20% and 80% of Vss signals.

Rev. 2.4 EPSON 5-29
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S1D12304/12305 Series

11. TIMING CHARACTERISTICS
(1) System Bus Write Characteristic | (80 series MPU)

tAHS
_ 4
AQ, CS
N
— w»{tAws «———tcycs >
- 4
WR tcc —— /
/]
tpss iy toH8

DO to D7 >< ><

[Vss =-3.6 Vto-2.4V, Ta =-30 to 85°C unless otherwise specified]

Item Signal Symbol Meas_u.rlng Min. Max. Unit
condition
Address hold time A0, CS t AH8 30 ns
Address setup time t Aws 60 ns
System cycle time WR tcycs Vss = -3.0 500 ns
2.7 550
2.4 650
Control pulse width (Write) tcc Vss = -3.0 100 ns
2.7 120
2.4 150
Data setup time DO to D7 t DS8 100 ns
Data hold time t DH8 50 ns

*1: For the rise and fall of an input signal, set a value not exceeding 25 ns.
*2. Every timing is specified on the basis of 20% and 80%sx V o
*3: For A0 and CS, the same time is not required. Input signals so that AO and CS maysatishdthHs respectively.
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(2) System Bus Write Characteristic Il (68 series MPU)

tcyce

A

N
+—— {Awe ﬁﬂ<— tEW ——
_ taHse
20,CS >< ><
tDse6 tDH6
DO to D7
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[Vss =-3.6 Vto—-2.4V, Ta=-30 to 85°C unless otherwise specified]

Iltem Signal Symbol Meas'u.nng Min. Max. Unit
condition

System cycle time A0, CS t cyce Vss = -3.0 500 ns

=2.7 550

2.4 650

Address setup time t Awe 60
Address hold time t AH6 30 ns
Data setup time DO to D7 t DS6 100 ns
Data hold time t DH6 50 ns
Enable pulse width E tEW Vss = -3.0 100 ns

-2.7 120

2.4 150

*1: tcyce denotes the cycle of the E signal in the CS active statee must be reserved after CS becomes active.
*2: For the rise and fall of an input signal, set a value not exceeding 25 ns.
*3: Every timing is specified on the basis of 20% and 80%ss V e
*4. For AO and CS, the same timing is not required. Input signals so that AO and CS may satisind aHe6

respectively.
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S1D12304/12305 Series

(3) Serial Interface

l¢4——— fcss——»| |«— {CSH—»

s\ /S

«——{SAS ————» |«—{3AH
4

A0 ><
N

~——— {scyc

\ tsLw a
SCL / tsHw \

R S— tSDS EE— - tSDH —
4 \

o >< ><
N /|

[Vss=-3.6 Vto—-2.4V, Ta=-30to 85°C]

Y

A
Y

AT A
N Y

Iltem Signal Symbol Meas'u.nng Min. Max. Unit

condition
System clock cycle SCL tscyc Vss = -3.0 700 ns
2.7 800 ns
2.4 1000 ns
SCL HIGH pulse width tsHwW 300 ns
SCL LOW pulse width tsLw 300 ns
Address setup time AO tsas 50 ns
Address hold time tsAH Vss= -3.0 350 ns
2.7 400 ns
2.4 500 ns
Data setup time S tsbs 50 ns
Data hold time tSDH 50 ns
CS-SCL time [ tcss 150 ns
tcsH Vss= -3.0 550 ns
2.7 650 ns
2.4 700 ns

*1: For the rise and fall of an input signal, set a value not exceeding 25 ns.
*2: Every timing is specified on the basis of 20% and 80%x V
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S1D12304/12305 Series

12. MPU INTERFACE (REFERENCE EXAMPLEYS)

The S1D12304/12305 Series can be connected to the 80 series MPU and 68 series MPU. When an serial interface is uset
the S1D12304/12305 Series can be operated by less signal lines.

80 Series MPU

Vcc AO A0 VDD
sl |
Al to A7 CcS
Decoder €S
MPU IORQ S1D12304/12305 |
DO to D7 DO to D7
WR WR
el
GND RES i RES Vss

T )
RESET é’
68 Series MPU §
g
| 9
[7p]
Vcc A0 AO VDD
sl
Alto A7 CS
—_— Decoder
MPU VMA S1D12304/12305
DO to D7 DO to D7
E E
el
onp  RES > RES  vss
77
RESET —
Serial Interface
\
vee Port4 A0 VoD
P/S
Port3 CS
MPU S1D12304/12305
Portl Si
Port2 SCL
- IF
RES RES
V
GND SS s
Vss
or GND
777
RESET —
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13. INTERFACE TO LCD CELLS (REFERENCE)
12 columns by 2 lines&-dot matrix segments and symbols

e e 000000000000 12

1

N1
0

N2
0

-

[N AN N

M M rm M

Lt .l- |NE NN ) .|-

M MMM MM “lmﬁ MM

0y i | | | [y ]

M MMM A MM . MM

Lt [ ] | NN N

M MMM MM “lmuﬁ A1

g | NNy | NN

M
| p pRIgEEgEER 3 |

MMM

[N NN )
3 N oM NSO~ VO O—dNMS N o N™ < W o
P R S  Ad Ao ) o ©
~ S S O O L . O
— L ) L
= o 0 O u %)
- o O
n

SEGS4

m System Setup
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S1D12304/12305 Series

14. LCD DRIVE WAVEFORMS (B WAVEFORMS)

VDD
Vi
COM1 V2
V3
Va
V5

~
~

COM1
COM 2
COM 3
COM 4
COM5
COM 6
COM7

COoM 8
COM 9
COM 10
COM 11
COM 12
COM 13 DD
CoM 14— G Vi
COM 3 V2
V3
V4
Vs

M-
L
MmrmMm
Lt
Mmrmrm
I ]
—

~

VDD
Vi
COM 2 V2
V3
Va
Vs

N
NN

"L rL[[][]

~
~

NN NN

I_TI

SEG1 ——
SEG 2

SEG 3

SEG 4

SEG —————- VDD
Vi
V2
V3
Va
Vs

NN
~

SEG 1

NN

Lo
[}
I
N
—
=
F
o
™
N
I
o
—
[%2)

NS =N
NN

VDD
Vi
V2

SEG 2

NS =N

V4
Vs

COMO-SEG 1 V3

—
—
<
=

—
1
<
-

COMO -SEG 2 V3

~

~
<
=

N
'
<
-
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15. INSTRUCTION SETUP EXAMPLE (REFERENCE)

(1) Initial setup (2) Display mode

| VDD-Vss power ON |
[

| Power regulation | Input of RAM address setup command
[ [

| End of initialization |
| |
| Input of reset signal | | Input of RAM (data) write command |
| |

[ |
Display of written data

Command status
« Static display control : Off
 Display on/off control : Off

e Power save . Off

* Power control . Off

¢ System reset . CG=0
¢ Others are undefined.

|
| Waiting for 10 psec or more
|
Command input: (Asterisk indicates any
command sequence.)
(1) System setup command
(*) Static display control command
(Valid in Standby mode only)
(*) Display on/off control command
* D: On (Display)
(*) Electronic volume register setup
 Data: (0, 0, 0, 0)
(*) Power save command
* PS: Off (Power save)
* O: On (Oscillation)
(6) RAM address setup (Note 1)
(7) Data writing (Note 1)
|
| Waiting for 20 msec or more |
|

Command input
(8) Power control commands
* P, VF, VC: On
|

Command input:
(9) Electronic volume register setup
 Data: Appropriate value
|
| End of initialization |

Note 1: Commands (6) and (7) initialize the RAM. The display contents must first be set. The non-display area
must satisfy the following conditions (for RAM clear).
 DDRAM: Write the 20H data (character code).
» CGRAM: Write the O0H data (null data).
» Symbol register: Write the 00H data (null data).
As the RAM data is unstable during reset signal input (after power-on), null data must be written. If not,
unexpected display may result.
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(8-1) Selecting the Standby mode

| End of initialization

Normal operation
(Power Save is released and
oscillator circuit is turned ON.)

Command input:
(1) Display on/off control command
» D: Off (Display)
(2) Power save command
e PS: On (Power save)
* O: On (Oscillation)
(3) Power control commands
* P, VF, VC: Off

| Standby status
[

Static display control
commands can be used.

(Note 2)

(Note 2)

(3-2) Releasing the Standby mode

Standby mode |

Command input:

(1) Display on/off control command
» D: On (Display)

(2) Power save command
» PS: Off (Power save)
* O: On (Oscillation)

Input of electronic volume register
command
e Data: (0, 0, 0, 0)

Input of power control commands
* P, VF, VC: Off

Input of electronic volume register
command
» Data: Appropriate value

Return to normal operation (initial status). |

Note 2: Commands (1) and (2) can be entered in any order. Also, command (1) is optional.

(4-1) Selecting the Sleep mode

| End of initialization

Normal operation
(Power Save is released and
oscillator circuit is turned ON.)

Command input:
(1) Display on/off control command
 D: Off (Display)
(2) Power save command
* PS: On (Power save)
e O: Off (Oscillation)
(3) Power control commands
e P, VF, VC: Off

| Enter the Sleep mode.

(Note 3)

(Note 3)

(4-2) Releasing the Sleep mode

Sleep mode |

Command input:

(1) Display on/off control command
* D: On (Display)

(2) Power save command
e PS: Off (Power save)
¢ O: On (Oscillation)

Wait for 20 msec or more. |

Input of electronic volume register
command
e Data: (0, 0, 0, 0)

Input of power control commands
* P, VF,VC: On

Input of electronic volume register
command
e Data: Appropriate value

Return to normal operation

(initial status).

Note 3: Commands (1) and (2) can be entered in any order. Also, command (1) is optional.

Rev. 2.4
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S1D12400 Series

1. DESCRIPTION

The S1D12400 Series is a character display dot matrix
LCD controller driver. This driver can display up to 64
characters and 6 user-defined characters, and up to 160
symbols according to the 4-bit, 8-bit or serial data which
is sent from a microcomputer.

The built-in character generator ROM is provided with
up to 544 types of character fonts having a structure of 5
x 8 dots. Up to 256 types can be continuously called by
register option selection. This can cope with many
different character fonts by uses and countries and permits
a wider range of use. This driver incorporates a user-
defined character RAM for 6 characters of & dots and

can be used for the display of higher degree of freedom
by means of a symbol register.

The driver can operate handy units at the minimum
power consumption by using its merit of lower power
consumption, standby mode, and sleep mode.

2. FEATURES

 Built-in display data RAM 80-character + 6-character
user-defined characters + 160 symbols

« CGROM (for up to 544 characters), CGRAM (6
characters), symbol register (160 symbols)

 Display digitsx Number of lines

<Ordinary mode>

(1 (16 digits)x 4 lines + 160 symbols + 10 static irons
(S1D12400)

(2 (16 digits)x 3 lines + 160 symbols + 10 static icons
(S1D12401)

(® (16 digits)x 2 lines + 160 symbols + 10 static icons
(S1D12402)

<Standby mode>

(110 static icons (S1D12400)

(210 static icons (S1D12401)

(310 static icons (S1D12402)

Vertical double-size display function

Line vertical scroll function

Line blink function

Symbol blink function

Built-in CR oscillating circuit (Built-in C, R)

e External clock input
* High-speed MPU interface

Interface with both MPUs of 68 series/80 series
Interface by 4 bits/8 bits

* Serial interface
e Character font % 8 dots
e Dutyratio (1) 1/34 (S1D12400)

@ 1/26 (S1D12401)
(3 1/18 (S1D12402)

¢ Simple command setup
 Built-in liquid crystal drive power circuit

The boosting circuit, voltage regulating circuit, voltage
follower x 4, and resistor for power regulating circuit
for bias select commands are incorporated.

» Built-in electronic volume function
» Lower power consumption

80uA max  (at ordinary operation (during
display): Including the internal
power supply operating current)

500pA max  (at ordinary operation (during
access): fcyc = 200 KHz,
including the internal power
supply operating current)

20 HA max (in standby mode: Oscillation
ON, power OFF, static icon
display)

5 WA max (in sleep mode: oscillation OFF,
power OFF, display OFF) -

Power supply: =

Vop-Vss 1.8V1055V =

VDD-Vss2 1.8Vt055V =

VDD - V5 55Vt016.0V

Wide operating temperature range
Ta =-30to +8%C

CMOS process
Pad pitch 9@um Min
Delivery form

Chip (gold bump product) S1D124 Dx*x*x*

TCP S1D124&% Thkxx*
This IC is not designed against radiation and strong
light and noise.
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S1D12400 Series

3. BLOCK DIAGRAM

DO O IR register DDRAM Refresh Timing o —»[]VsS1
D1 [l > (extended |—p- ﬁgg:ﬁ:? - symbol |« address |« generating [«—{ Oscillating
register) register counter circuit circuit K
D2 L g l«—] CK
D3 C—» £
o« O 2 I — i
D5 2 Vertical —]
£ CAP 1+
D6 (ScL) [ " double-size CGROM Line scroll
p7(sh [ display CGRAM control 1< «— ] cAP1-
control circuit »
I circuit <—| CAP2+
_ y —> / la—{ ] cAP2-
IF D —» |To each power . §
Command |  |control circuit | Line/cursor S ¢ L] Ve
RES [ decoder blink control 5
o circuit H [ ] Vour
cs L s
_ 8 o [—=Uw
WRE [ %
k= F—-m{ ] V2
PIS (> 2
z v Y > v
A0 (>
Static icon SEG drive COM drive F—» | Va
drive circuit circuit circuit
cs6 (> 0
é‘ él é‘ .
I 4—[' Vss2
COMS A SEG 1to 80 COM 1 to 12 (24) [16] Note) In the COM terminal;
SEGSA,B,C,D, E COMS 1,2 [ 1. 1/18 Duty
F, G H,Ij (): 1/26 Duty
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S1D12400 Series

4. PAD
Pad Layout
185 101
186|:| DDD |:||:| ........................ |:||:| DD I:Iloo
D S1D12400 Series D
|:| v D124%Dsx |:|
Die No.L
X
(0,0)
[] []
210([] ]
o I I I 0 OOO-d|es
2 3 4 5 6 74
[]: pummy PAD
[ ]:PAD
S1D124kk*kkkk
T
LDigits for CGROM pattern change §r
Number of display line N
00: 4-line display a
01: 3-line display @
02: 2-line display
Chip size: 8.70< 2.80 mm
Pad pitch: 9Qum (Min.)

Chip thickness (reference value): 6250pum (S1D124&%* Dx**x%x )

Au bump specifications

Bump size ATYPE 60.Qum x 81.5um
B TYPE 81.5um x 60.0um
C TYPE 85.0um x 85.0pum
D TYPE 60.0pm x 85.0um
Bump height (reference value) 245+ 5.5um

(For bump types, refer to the pad coordinate diagram.)

Note: The board of this IC hasDd¥ potential. It is recommended to stabilize power supply by connecting the
board to the ¥D potential at the time of mounting.
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S1D12400 Series

Pad Center Coordinate

<S1D12400%***>
PAD COORDINATES PAD COORDINATES
No. | Name [BUMP TYPE] X Y No. | Name [BUMP TYPE] X Y
1| NC [B TYPE] -4191 -1250 55| P/S [C TYPE] 1543 -1237
2| NC [CTYPE]| -3941 -1237 56 | VDD [C TYPE] 1664
3| NC [CTYPE]| -3836 57| IF [C TYPE] 1784
4| NC [CTYPE]| -3555 58 | Vss [C TYPE] 1904
5| A0 [CTYPE]| -3403 59| C86 [C TYPE] 2024
6| WR [CTYPE]| -3283 60 | VDD [C TYPE] 2145
7/Ccs [CTYPE]| -3163 61| RES  [C TYPE] 2265
8| D7 [C TYPE] -3043 62 | VDD [C TYPE] 2385
9| D6 [CTYPE]| -2922 63| (FSA) [C TYPE] 2505
10| D5 [CTYPE]| -2802 64| (FSB) [C TYPE] 2636
11| D4 [C TYPE] —-2682 65 | (FSC) [C TYPE] 2767
12| D3 [CTYPE]| -2562 66 | (FSO)  [C TYPE] 2897
13| D2 [CTYPE]| —2441 67 | (FS1) [C TYPE] 3028
14| D1 [CTYPE]| -2321 68| (FS2) [C TYPE] 3159
15| DO [CTYPE]| -2201 69| (FS3) [C TYPE] 3289
16 | VbD [D TYPE]| -2089 70 | VDD [C TYPE] 3420
17 | Vbp [DTYPE]| -1999 71| Vbp [C TYPE] 3550
18| VDD [D TYPE] -1909 72| NC [C TYPE] 3689
19| Vss [D TYPE] -1820 73| NC [C TYPE] 3794
20| Vss [D TYPE] -1730 74| NC [C TYPE] 3899 \
21| Vs [D TYPE] -1641 75| NC [B TYPE] 4191 -1250
22| Vs [D TYPE]| -1551 76 | COMSA [B TYPE] -1098
23| Va4 [D TYPE]| -1461 77 | SEGSF [B TYPE] -978
24| Va [D TYPE]| -1371 78| SEGSG [B TYPE] -858
25| V3 [D TYPE]| -1282 79| SEGSH [B TYPE] —737
26| V3 [D TYPE]| -1192 80| SEGSI [B TYPE] —617
27| V2 [DTYPE]| -1102 81| SEGSJ [B TYPE] —497
28| V2 [DTYPE]| -1013 82| COMS1 [B TYPE] -394
29| V1 [D TYPE] -923 83| COM1 [BTYPE] -305
30| V1 [D TYPE] -833 84| COM2 [B TYPE] -215
31| Vo [D TYPE] 744 85| COM3 [B TYPE] -125
32| Vo [D TYPE] —-654 86| COM4 [B TYPE] -36
33| VR [D TYPE] -564 87| COM5 [B TYPE] 54
34| VR [D TYPE] —474 88| COM6 [B TYPE] 144
35| Vout [D TYPE] -385 89| COM7 [BTYPE] 234
36| Vout [D TYPE] —-295 90| COM8 [B TYPE] 323
37| CAP2— [D TYPE] —205 91| COM9 [B TYPE] 413
38| CAP2— [D TYPE] -116 92 | COM10 [B TYPE] 503
39| CAP2+ [D TYPE] -26 93| COM11 [B TYPE] 592
40 | CAP2+ [D TYPE] 64 94 | COM12 [B TYPE] 682
41| CAP1- [D TYPE] 153 95| COM13 [B TYPE] 772
42| CAP1- [D TYPE] 243 96 | COM14 [B TYPE] 861
43| CAP1+ [D TYPE] 333 97 | COM15 [B TYPE] 951
44| CAP1+ [D TYPE] 423 98 | COM16 [B TYPE] 1041
45| Vss [D TYPE] 512 99 | COMS1 [B TYPE] 1131
46 | Vss [D TYPE] 602 100 | NC [B TYPE] \ 1251
47 | Vss2 [D TYPE] 692 101 | NC [A TYPE] 3915 1240
48|Vss2  [DTYPE] 781 102 | NC [A TYPE] 3810
49 | Vbp [D TYPE] 871 103| SEG1 [ATYPE] 3547
50 | VDD [D TYPE] 961 104 | SEG2 [ATYPE] 3458
51| VbD [D TYPE] 1050 105| SEG3  [A TYPE] 3368
52| CK [C TYPE] 1183 106 | SEG4  [A TYPE] 3278
53| Vs1 [C TYPE] 1303 107 | SEG5 [A TYPE] 3188
541 Vss [C TYPE] 1423 \ 108 | SEG6 [A TYPE] 3099 \
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S1D12400 Series

PAD COORDINATES PAD COORDINATES
No. | Name [BUMP TYPE] X Y No. | Name [BUMP TYPE] X Y
109 | SEG7 [A TYPE] 3009 1240 160 | SEG58 [ATYPE]| -1566 1240
110| SEG8  [A TYPE] 2919 161| SEG59 [ATYPE]| -1655

111| SEG9  [A TYPE] 2830 162 | SEG60 [ATYPE]| -1745

112 | SEG10 [A TYPE] 2740 163 | SEG61 [ATYPE]| -1835

113| SEG11 [A TYPE] 2650 164 | SEG62 [ATYPE]| -1924

114| SEG12 [A TYPE] 2561 165| SEG63 [ATYPE]| -2014

115| SEG13 [A TYPE] 2471 166 | SEG64 [ATYPE]| -2104

116 | SEG14 [A TYPE] 2381 167 | SEG65 [ATYPE]| -2194

117 | SEG15 [A TYPE] 2291 168 | SEG66 [ATYPE]| -2283

118| SEG16 [A TYPE] 2202 169 | SEG67 [ATYPE]| -2373

119| SEG17 [A TYPE] 2112 170 | SEG68 [ATYPE]| —2463

120| SEG18 [A TYPE] 2022 171| SEG69 [ATYPE]| -2552

121| SEG19 [A TYPE] 1933 172 | SEG70 [ATYPE]| -2642

122 | SEG20 [A TYPE] 1843 173| SEG71 [ATYPE]| -2732

123| SEG21 [A TYPE] 1753 174 | SEG72 [ATYPE]| -2821

124| SEG22 [A TYPE] 1664 175| SEG73 [ATYPE]| —2911

125| SEG23 [A TYPE] 1574 176 | SEG74 [ATYPE]| -3001

126 | SEG24 [A TYPE] 1484 177 | SEG75 [ATYPE]| -3091

127 | SEG25 [A TYPE] 1394 178 | SEG76 [ATYPE]| -3180

128| SEG26 [A TYPE] 1305 179| SEG77 [ATYPE]| -3270

129| SEG27 [A TYPE] 1215 180 | SEG78 [ATYPE]| -3360

130| SEG28 [A TYPE] 1125 181| SEG79 [ATYPE]| —3449

131| SEG29 [A TYPE] 1036 182 | SEG80 [ATYPE]| -3539

132 | SEG30 [A TYPE] 946 183 | NC [ATYPE]| -3704

133| SEG31 [A TYPE] 856 184 | NC [ATYPE]| -3810 S
134| SEG32 [A TYPE] 767 185 | NC [ATYPE]| -3915 ‘ 3
135| SEG33 [A TYPE] 677 186 | NC [BTYPE]| -4191 1251 a
136 | SEG34 [A TYPE] 587 187 | COMS2 [B TYPE] 1131 %
137 | SEG35 [A TYPE] 497 188| COM32 [B TYPE] 1041
138 | SEG36 [A TYPE] 408 189 | COM31 [B TYPE] 951
139 | SEG37 [A TYPE] 318 190 | COM30 [B TYPE] 861
140 | SEG38 [A TYPE] 228 191 | COM29 [B TYPE] 772
141| SEG39 [A TYPE] 139 192 | COM28 [B TYPE] 682
142 | SEG40 [A TYPE] 49 193 | COM27 [B TYPE] 592
143| SEG41 [A TYPE] —41 194 | COM26 [B TYPE] 503
144| SEG42 [ATYPE]| -130 195 | COM25 [B TYPE] 413
145| SEG43 [ATYPE]| -220 196 | COM24 [B TYPE] 323
146 | SEG44 [ATYPE]| -310 197 | COM23 [B TYPE] 234
147 | SEG45 [ATYPE]|  -400 198 | COM22 [B TYPE] 144
148 | SEG46 [ATYPE]|  -489 199 | COM21 [B TYPE] 54
149 | SEG47 [ATYPE]| -579 200 | COM20 [B TYPE] -36
150 | SEG48 [ATYPE]|  -669 201| COM19 [B TYPE] ~125
151| SEG49 [ATYPE]| -758 202 | COM18 [B TYPE] —215
152 | SEG50 [ATYPE]| -848 203| COM17 [B TYPE] ~305
153 | SEG51 [ATYPE]| -938 204 | COMS2 [B TYPE] ~394
154 | SEG52 [ATYPE]| -1027 205 | SEGSA [B TYPE] —497
155| SEG53 [ATYPE]| -1117 206 | SEGSB [B TYPE] 617
156 | SEG54 [ATYPE]| -1207 207 | SEGSC [B TYPE] ~737
157 | SEG55 [ATYPE]| -1297 208 | SEGSD [B TYPE] -858
158 | SEG56 [ATYPE]| -1386 209 | SEGSE [B TYPE] —978
159 | SEG57 [ATYPE]| -1476 ‘ 210 | COMSA [B TYPE] ‘ ~1098

(FS*) : This is a FUSE adjusting pin. Set it is the floating state.
CKpin : Fix it to VDD when it is not used.

Rev. 2.1 EPSON 6-5



S1D12400 Series

<S1D12401%%**>
PAD COORDINATES PAD COORDINATES
No. | Name [BUMP TYPE] X Y No. | Name [BUMP TYPE] X Y
1| NC [B TYPE] -4191 -1250 55| P/S [C TYPE] 1543 -1237
2| NC [CTYPE]| -3941 —1237 56 | VDD [C TYPE] 1664
3| NC [C TYPE] —-3836 57| IF [C TYPE] 1784
4| NC [C TYPE] —-3555 58| Vss [C TYPE] 1904
5| A0 [C TYPE] —-3403 59| C86 [C TYPE] 2024
6| WR [CTYPE]| -3283 60 | VDD [C TYPE] 2145
7|/Cs [CTYPE]| -3163 61|RES  [CTYPE] 2265
8| D7 [CTYPE]| -3043 62 | VDD [C TYPE] 2385
9| D6 [CTYPE]| -2922 63| (FSA) [C TYPE] 2505
10| D5 [CTYPE]| -2802 64| (FSB) [C TYPE] 2636
11| D4 [CTYPE]| -2682 65| (FSC) [C TYPE] 2767
12| D3 [CTYPE]| -2562 66 | (FSO)  [C TYPE] 2897
13| D2 [CTYPE]| —2441 67| (FS1)  [C TYPE] 3028
14| D1 [CTYPE]| -2321 68| (FS2) [C TYPE] 3159
15| DO [CTYPE]| -2201 69| (FS3) [C TYPE] 3289
16| Vop [D TYPE]| —2089 70 | VDD [C TYPE] 3420
17| Vop [D TYPE]| —1999 71| Vbp [C TYPE] 3550
18| Vbp [D TYPE]| -1909 72| NC [C TYPE] 3689
19| Vss [DTYPE]| -1820 73| NC [C TYPE] 3794
20| Vss [D TYPE] -1730 74| NC [C TYPE] 3899 \
21| Vs [D TYPE] -1641 75| NC [B TYPE] 4191 -1250
22| Vs [D TYPE] -1551 76 | COMSA [B TYPE] -1098
23| Va [D TYPE] -1461 77| SEGSF [B TYPE] -978
24| Va [D TYPE]| -1371 78| SEGSG [B TYPE] -858
25| Vs [D TYPE] -1282 79| SEGSH [B TYPE] 737
26| V3 [D TYPE]| -1192 80| SEGSI [B TYPE] —617
27| V2 [D TYPE]| -1102 81| SEGSJ [B TYPE] —497
28| V2 [D TYPE]| -1013 82| COMS1 [B TYPE] -394
29| V1 [D TYPE] -923 83| COM1 [B TYPE] -305
30| V1 [D TYPE] -833 84| COM2 [BTYPE] -215
31| Vo [D TYPE] —744 85| COM3 [B TYPE] -125
32| Vo [D TYPE] —-654 86| COM4 [B TYPE] -36
33| VR [D TYPE] -564 87| COM5 [B TYPE] 54
34| VR [D TYPE] 474 88| COM6 [B TYPE] 144
35|Voutr  [D TYPE] -385 89| COM7 [B TYPE] 234
36| Vout [D TYPE] —-295 90| COM8 [B TYPE] 323
37| CAP2— [D TYPE] -205 91| COM9 [BTYPE] 413
38| CAP2— [D TYPE] -116 92 | COM10 [B TYPE] 503
39| CAP2+ [D TYPE] -26 93| COM11 [B TYPE] 592
40 | CAP2+ [D TYPE] 64 94 | COM12 [B TYPE] 682
41| CAP1- [D TYPE] 153 95| COM13 [B TYPE] 772
42 | CAP1- [D TYPE] 243 96 | COM14 [B TYPE] 861
43| CAP1+ [D TYPE] 333 97 | COM15 [B TYPE] 951
44| CAP1+ [D TYPE] 423 98 | COM16 [B TYPE] 1041
45| Vss [D TYPE] 512 99 | COMS1 [B TYPE] 1131
46 | Vss [D TYPE] 602 100 | NC [B TYPE] \ 1251
47 | Vss2 [D TYPE] 692 101 | NC [A TYPE] 3915 1240
48| Vss2 [D TYPE] 781 102 | NC [A TYPE] 3810
49 | VDD [D TYPE] 871 103 | SEG1 [A TYPE] 3547
50 | VDD [D TYPE] 961 104 | SEG2 [ATYPE] 3458
51| VbD [D TYPE] 1050 105| SEG3  [A TYPE] 3368
52 | CK [C TYPE] 1183 106 | SEG4  [A TYPE] 3278
53| Vs1 [C TYPE] 1303 107 | SEG5 [A TYPE] 3188
54 | Vss [C TYPE] 1423 \ 108 | SEG6  [A TYPE] 3099 \
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S1D12400 Series

PAD COORDINATES PAD COORDINATES
No. | Name [BUMP TYPE] X Y No. | Name [BUMP TYPE] X Y
109 | SEG7 [A TYPE] 3009 1240 160 | SEG58 [ATYPE]| -1566 1240
110| SEG8  [A TYPE] 2919 161| SEG59 [ATYPE]| -1655

111| SEG9  [A TYPE] 2830 162 | SEG60 [ATYPE]| -1745

112 | SEG10 [A TYPE] 2740 163 | SEG61 [ATYPE]| -1835

113| SEG11 [A TYPE] 2650 164 | SEG62 [ATYPE]| -1924

114| SEG12 [A TYPE] 2561 165| SEG63 [ATYPE]| -2014

115| SEG13 [A TYPE] 2471 166 | SEG64 [ATYPE]| -2104

116 | SEG14 [A TYPE] 2381 167 | SEG65 [ATYPE]| -2194

117 | SEG15 [A TYPE] 2291 168 | SEG66 [ATYPE]| -2283

118| SEG16 [A TYPE] 2202 169 | SEG67 [ATYPE]| -2373

119| SEG17 [A TYPE] 2112 170 | SEG68 [ATYPE]| —2463

120| SEG18 [A TYPE] 2022 171| SEG69 [ATYPE]| -2552

121| SEG19 [A TYPE] 1933 172 | SEG70 [ATYPE]| -2642

122 | SEG20 [A TYPE] 1843 173| SEG71 [ATYPE]| -2732

123| SEG21 [A TYPE] 1753 174 | SEG72 [ATYPE]| -2821

124| SEG22 [A TYPE] 1664 175| SEG73 [ATYPE]| —2911

125| SEG23 [A TYPE] 1574 176 | SEG74 [ATYPE]| -3001

126 | SEG24 [A TYPE] 1484 177 | SEG75 [ATYPE]| -3091

127 | SEG25 [A TYPE] 1394 178 | SEG76 [ATYPE]| -3180

128| SEG26 [A TYPE] 1305 179| SEG77 [ATYPE]| -3270

129| SEG27 [A TYPE] 1215 180 | SEG78 [ATYPE]| -3360

130| SEG28 [A TYPE] 1125 181| SEG79 [ATYPE]| —3449

131| SEG29 [A TYPE] 1036 182 | SEG80 [ATYPE]| -3539

132 | SEG30 [A TYPE] 946 183 | NC [ATYPE]| -3704

133| SEG31 [A TYPE] 856 184 | NC [ATYPE]| -3810 S
134| SEG32 [A TYPE] 767 185 | NC [ATYPE]| -3915 ‘ 3
135| SEG33 [A TYPE] 677 186 | NC [BTYPE]| -4191 1251 a
136 | SEG34 [A TYPE] 587 187 | COMS2 [B TYPE] 1131 %
137 | SEG35 [A TYPE] 497 188 | *COM32 [B TYPE] 1041
138 | SEG36 [A TYPE] 408 189 | *COM31 [B TYPE] 951
139 | SEG37 [A TYPE] 318 190 | *COM30 [B TYPE] 861
140 | SEG38 [A TYPE] 228 191 | *COM29 [B TYPE] 772
141| SEG39 [A TYPE] 139 192 | *COM28 [B TYPE] 682
142 | SEG40 [A TYPE] 49 193 | *COM27 [B TYPE] 592
143| SEG41 [A TYPE] —41 194 | *COM26 [B TYPE] 503
144| SEG42 [ATYPE]| -130 195 | *COM25 [B TYPE] 413
145| SEG43 [ATYPE]| -220 196 | COM24 [B TYPE] 323
146 | SEG44 [ATYPE]| -310 197 | COM23 [B TYPE] 234
147 | SEG45 [ATYPE]|  -400 198 | COM22 [B TYPE] 144
148 | SEG46 [ATYPE]|  -489 199 | COM21 [B TYPE] 54
149 | SEG47 [ATYPE]| -579 200 | COM20 [B TYPE] -36
150 | SEG48 [ATYPE]|  -669 201| COM19 [B TYPE] ~125
151| SEG49 [ATYPE]| -758 202 | COM18 [B TYPE] —215
152 | SEG50 [ATYPE]| -848 203| COM17 [B TYPE] ~305
153 | SEG51 [ATYPE]| -938 204 | COMS2 [B TYPE] ~394
154 | SEG52 [ATYPE]| -1027 205 | SEGSA [B TYPE] —497
155| SEG53 [ATYPE]| -1117 206 | SEGSB [B TYPE] 617
156 | SEG54 [ATYPE]| -1207 207 | SEGSC [B TYPE] ~737
157 | SEG55 [ATYPE]| -1297 208 | SEGSD [B TYPE] -858
158 | SEG56 [ATYPE]| -1386 209 | SEGSE [B TYPE] —978
159 | SEG57 [ATYPE]| -1476 ‘ 210 | COMSA [B TYPE] ‘ ~1098

(FS*) : This is a FUSE adjusting pin. Set it in the floating state.
CKpin : Fix it to VDD when it is not used.
*: Don’t connect COM25 to COM32.
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S1D12400 Series

<S1D12402%%%*>
PAD COORDINATES PAD COORDINATES
No. | Name [BUMP TYPE] X Y No. | Name [BUMP TYPE] X Y
1| NC [B TYPE] -4191 -1250 55| P/S [C TYPE] 1543 -1237
2| NC [CTYPE]| -3941 —1237 56 | VDD [C TYPE] 1664
3| NC [C TYPE] —-3836 57| IF [C TYPE] 1784
4| NC [C TYPE] —-3555 58| Vss [C TYPE] 1904
5| A0 [C TYPE] —-3403 59| C86 [C TYPE] 2024
6| WR [CTYPE]| -3283 60 | VDD [C TYPE] 2145
7|/Cs [CTYPE]| -3163 61|RES  [CTYPE] 2265
8| D7 [CTYPE]| -3043 62 | VDD [C TYPE] 2385
9| D6 [CTYPE]| -2922 63| (FSA) [C TYPE] 2505
10| D5 [CTYPE]| -2802 64| (FSB) [C TYPE] 2636
11| D4 [CTYPE]| -2682 65| (FSC) [C TYPE] 2767
12| D3 [CTYPE]| -2562 66 | (FSO)  [C TYPE] 2897
13| D2 [CTYPE]| —2441 67| (FS1)  [C TYPE] 3028
14| D1 [CTYPE]| -2321 68| (FS2) [C TYPE] 3159
15| DO [CTYPE]| -2201 69| (FS3) [C TYPE] 3289
16| Vop [D TYPE]| —2089 70 | VDD [C TYPE] 3420
17| Vop [D TYPE]| —1999 71| Vbp [C TYPE] 3550
18| Vbp [D TYPE]| -1909 72| NC [C TYPE] 3689
19| Vss [DTYPE]| -1820 73| NC [C TYPE] 3794
20| Vss [D TYPE] -1730 74| NC [C TYPE] 3899 \
21| Vs [D TYPE] -1641 75| NC [B TYPE] 4191 -1250
22| Vs [D TYPE] -1551 76 | COMSA [B TYPE] -1098
23| Va [D TYPE] -1461 77| SEGSF [B TYPE] -978
24| Va [D TYPE]| -1371 78| SEGSG [B TYPE] -858
25| Vs [D TYPE] -1282 79| SEGSH [B TYPE] 737
26| V3 [D TYPE]| -1192 80| SEGSI [B TYPE] —617
27| V2 [D TYPE]| -1102 81| SEGSJ [B TYPE] —497
28| V2 [D TYPE]| -1013 82| COMS1 [B TYPE] -394
29| V1 [D TYPE] -923 83| COM1 [B TYPE] -305
30| V1 [D TYPE] -833 84| COM2 [BTYPE] -215
31| Vo [D TYPE] —744 85| COM3 [B TYPE] -125
32| Vo [D TYPE] —-654 86| COM4 [B TYPE] -36
33| VR [D TYPE] -564 87| COM5 [B TYPE] 54
34| VR [D TYPE] 474 88| COM6 [B TYPE] 144
35|Voutr  [D TYPE] -385 89| COM7 [B TYPE] 234
36| Vout [D TYPE] —-295 90| COM8 [B TYPE] 323
37| CAP2— [D TYPE] -205 91| COM9 [BTYPE] 413
38| CAP2— [D TYPE] -116 92 | COM10 [B TYPE] 503
39| CAP2+ [D TYPE] -26 93| COM11 [B TYPE] 592
40 | CAP2+ [D TYPE] 64 94 | COM12 [B TYPE] 682
41| CAP1- [D TYPE] 153 95| COM13 [B TYPE] 772
42 | CAP1- [D TYPE] 243 96 | COM14 [B TYPE] 861
43| CAP1+ [D TYPE] 333 97 | COM15 [B TYPE] 951
44| CAP1+ [D TYPE] 423 98 | COM16 [B TYPE] 1041
45| Vss [D TYPE] 512 99 | COMS1 [B TYPE] 1131
46 | Vss [D TYPE] 602 100 | NC [B TYPE] \ 1251
47 | Vss2 [D TYPE] 692 101 | NC [A TYPE] 3915 1240
48| Vss2 [D TYPE] 781 102 | NC [A TYPE] 3810
49 | VDD [D TYPE] 871 103 | SEG1 [A TYPE] 3547
50 | VDD [D TYPE] 961 104 | SEG2 [ATYPE] 3458
51| VbD [D TYPE] 1050 105| SEG3  [A TYPE] 3368
52 | CK [C TYPE] 1183 106 | SEG4  [A TYPE] 3278
53| Vs1 [C TYPE] 1303 107 | SEG5 [A TYPE] 3188
54 | Vss [C TYPE] 1423 \ 108 | SEG6  [A TYPE] 3099 \
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S1D12400 Series

PAD COORDINATES PAD COORDINATES
No. | Name [BUMP TYPE] X Y No. | Name [BUMP TYPE] X Y
109 | SEG7 [A TYPE] 3009 1240 160 | SEG58 [ATYPE]| -1566 1240
110| SEG8  [A TYPE] 2919 161| SEG59 [ATYPE]| -1655

111| SEG9  [A TYPE] 2830 162 | SEG60 [ATYPE]| -1745

112 | SEG10 [A TYPE] 2740 163 | SEG61 [ATYPE]| -1835

113| SEG11 [A TYPE] 2650 164 | SEG62 [ATYPE]| -1924

114| SEG12 [A TYPE] 2561 165| SEG63 [ATYPE]| -2014

115| SEG13 [A TYPE] 2471 166 | SEG64 [ATYPE]| -2104

116 | SEG14 [A TYPE] 2381 167 | SEG65 [ATYPE]| -2194

117 | SEG15 [A TYPE] 2291 168 | SEG66 [ATYPE]| -2283

118| SEG16 [A TYPE] 2202 169 | SEG67 [ATYPE]| -2373

119| SEG17 [A TYPE] 2112 170 | SEG68 [ATYPE]| —2463

120| SEG18 [A TYPE] 2022 171| SEG69 [ATYPE]| -2552

121| SEG19 [A TYPE] 1933 172 | SEG70 [ATYPE]| -2642

122 | SEG20 [A TYPE] 1843 173| SEG71 [ATYPE]| -2732

123| SEG21 [A TYPE] 1753 174 | SEG72 [ATYPE]| -2821

124| SEG22 [A TYPE] 1664 175| SEG73 [ATYPE]| -2911

125| SEG23 [A TYPE] 1574 176 | SEG74 [ATYPE]| -3001

126 | SEG24 [A TYPE] 1484 177 | SEG75 [ATYPE]| -3091

127 | SEG25 [A TYPE] 1394 178 | SEG76 [ATYPE]| -3180

128| SEG26 [A TYPE] 1305 179| SEG77 [ATYPE]| -3270

129| SEG27 [A TYPE] 1215 180 | SEG78 [ATYPE]| -3360

130| SEG28 [A TYPE] 1125 181| SEG79 [ATYPE]| -3449

131| SEG29 [A TYPE] 1036 182 | SEG80 [ATYPE]| -3539

132| SEG30 [A TYPE] 946 183| NC [ATYPE]| -3704

133| SEG31 [A TYPE] 856 184 | NC [ATYPE]| -3810 9
134| SEG32 [A TYPE] 767 185 | NC [ATYPE]| -3915 ‘ g
135| SEG33 [A TYPE] 677 186 | NC [BTYPE]| -4191 1251 a
136 | SEG34 [A TYPE] 587 187 | COMS2 [B TYPE] 1131 7
137 | SEG35 [A TYPE] 497 188 | *COM32 [B TYPE] 1041
138 | SEG36 [A TYPE] 408 189 | *COM31 [B TYPE] 951
139| SEG37 [A TYPE] 318 190 | *COM30 [B TYPE] 861
140 | SEG38 [A TYPE] 228 191 | *COM29 [B TYPE] 772
141| SEG39 [A TYPE] 139 192 | *COM28 [B TYPE] 682
142 | SEG40 [A TYPE] 49 193 | *COM27 [B TYPE] 592
143| SEG41 [A TYPE] —41 194 | *COM26 [B TYPE] 503
144| SEG42 [ATYPE]| -130 195 | *COM25 [B TYPE] 413
145| SEG43 [ATYPE]| -220 196 | *COM24 [B TYPE] 323
146 | SEG44 [ATYPE]| -310 197 | *COM23 [B TYPE] 234
147 | SEG45 [ATYPE]|  -400 198 | *COM22 [B TYPE] 144
148 | SEG46 [ATYPE]|  -489 199 | *COM21 [B TYPE] 54
149 | SEG47 [ATYPE]| -579 200 | *COM20 [B TYPE] -36
150 | SEG48 [ATYPE]|  -669 201 | *COM19 [B TYPE] ~125
151| SEG49 [ATYPE]| -758 202 | *COM18 [B TYPE] —215
152 | SEG50 [ATYPE]| -848 203 | *COM17 [B TYPE] ~305
153| SEG51 [ATYPE]| -938 204 | COMS2 [B TYPE] ~394
154 | SEG52 [ATYPE]| -1027 205 | SEGSA [B TYPE] —497
155| SEG53 [ATYPE]| -1117 206 | SEGSB [B TYPE] 617
156 | SEG54 [ATYPE]| -1207 207 | SEGSC [B TYPE] ~737
157 | SEG55 [ATYPE]| -1297 208 | SEGSD [B TYPE] -858
158 | SEG56 [ATYPE]| -1386 209 | SEGSE [B TYPE] —978
159 | SEG57 [ATYPE]| -1476 ‘ 210 | COMSA [B TYPE] ‘ ~1098

(FS*) : This is a FUSE adjusting pin. Set it in the floating state.
CKpin : Fix it to VDD when it is not used.
*: Don’t connect COM17 to COM32.
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5. PIN DESCRIPTION
Power Supply Pins

Pin name | I/0 Description |No. o Pins
Substrate potential IC board is based on VDD potential. To lock the board potential with VDD.
VDD Power supply | Connected to the logic power supply. This is used in common with 6

the MPU power pin Vcc.

Vss Power supply | 0 V power pin that is connected to system GND. 4
Vo, V1 Power supply | Multi-level power supply for liquid crystal drive. 6
V2, V3 The voltage determined for the liquid crystal cell is applied by
V4, Vs resistance-division or impedance conversion by operational

amplifier. The potential is determined on VDD and the following
relations must be observed.

Vbb=Vo=2V1i>V2>V3=>Va=Vs

VDD = V5 2= Vout

VDD 2 Vss 2 Vss2 > Vout
When the built-in power supply is ON, the following voltages are
given to V1 to V4 by command selection.

V1=1/5Vs 1/4 Vs

V2 =2/5Vs 214 Vs

V3 =3/5Vs5 2/4 Vs

Va4 =4/5 Vs 3/4 Vs

Vs1 O Supply voltage output pin for oscillating circuit. 1
Don’t connect a load to the outside.

LCD Power Circuit Pins

Pin name I/O Description No. of Pins
CAP1+ O Boosting condenser positive side connecting pin. 1
Condenser is connected with the CAP1- pin.
CAP1- O Boosting condenser negative side connecting pin. 1
Condenser is connected with the CAP1+ pin.
CAP2+ O Boosting condenser positive side connecting pin. 1
Condenser is connected with the CAP2— pin.
CAP2— @] A boosting condenser negative side connecting pin. 1
Condenser is connected with the CAP2+ pin.
Vourt @] Output pin for boosting. Smoothing condenser is connected 1
with VDD.
VR I Voltage adjusting pin. Voltage between Vbb and Vs is given by 1
resistance-division.
Vss2 I Boosting power pin. The voltage between Vbb and Vssz2 is 1
boosted by a specified multiple.
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System Bus Connecting Pins

Pin name

IO

Description

No. of Pins

D7 (SI)
D6 (SCL)
D5 to DO

8-bit input data bus which is connected to the 16-bit standard MPU
data bus.

Pin D7 and pin D6 function as a serial data input and a serial clock
input at P/S = LOW, respectively.

PNl os | ces | IF | D7 | D6 | D5 | D4 | D3DO| CS | A0 | WR
Mode

Serial I/F [LOW HeHatow| — | SI | SCL OPEN |OPEN|OPEN | CS | A0 | —
68I/F 8bit|HIGH| HIGH HIGH D7 | D6 | D5 D4 |D3-DO  CS| A0 | E
68I/F 4bit|HIGH|HIGH |LOW| D7 | D6 | D5 D4 |OPEN|CS| A0 | E
80I/F 8bit|HIGH| LOW HIGH D7 | D6 | D5 D4 |D3-DO| CS | A0 | WR
80I/F 4bit|HIGH| LOW |LOW| D7 | D6 | D5 D4 | OPEN | CS | A0 | WR

C86: An MPU selecting pin

OPEN: OPEN is allowable, but it is recommend to fix it to one of
potentials as a matter of noise-resistance characteristic.

—:Either HIGH or LOW is allowable, but the potential should be fixed.

8

AO

Usually used to distinguish data from a command to which the LSB
of the MPU address bus is connected.

LOW : Indicates that DO to D7 are of a command.

HIGH : Indicates that DO to D7 are of data.

Reset pin for initializing the whole IC. Be sure to input it once when
the power supply is turned on. A reset operation is performed at the
LOW level of the RES signal.

C86

MPU selecting pin. Fix it to HIGH or LOW depending on the MPU to
be used.

LOW : 80 series MPU interface

HIGH : 68 series MPU interface

Chip selecting pin. Usually, it inputs a signal that is obtained by
decoding an address signal. Chip selection is enabled at the LOW
level.

WR
(E)

<When the 80 series MPU is selected> Active LOW

A pin for connecting the WR signal of the 80 series MPU.

The signal on the data bus is latched at the rise of the WR signal.
<When the 68 series MPU is connected> Active HIGH

Becomes an enable clock input of the 68 series MPU.

P/IS

A pin for selecting either serial interface or parallel interface.
LOW : Serial interface
HIGH : Parallel interface

A data bit length selecting pin at parallel interface.
HIGH : 8-bit parallel interface
LOW : 4-bit parallel interface
At P/S = LOW, set pins D3 to DO to VDD or Vss, or OPEN.

An external clock input pin.
When using the internal oscillating circuit, fix it to HIGH.
When using an external clock input, the internal oscillating circuit
must be turned off by command.
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S1D12400 Series

Liguid Crystal Drive Circuit Signals
Dynamic Drive Pins [S1D12400]

Pin name 110 Description No. of Pins
COM1to . .
COM32 (@) Common signal output pins (for characters) 32
COMS1, 0 Common signal output pins (for others than characters) 4
COMS2 COMS1, COMS2: Symbol output command output
SEGL1 to . .
SEGS0 @] Segment signal output pins (for characters) 80
Dynamic Drive Pins [S1D12401]
Pin name 1/0 Description No. of Pins
COM1to . .
COM24 (@) Common signal output pins (for characters) 16
COMS1, 0 Common signal output pins (for others than characters) 4
COMS2 CMOS1, CMOS2: Symbol display common output
SEGL1 to . .
SEGS0 @] Segment signal output pins (for characters) 80
Dynamic Drive Pins [S1D12402]
Pin name 110 Description No. of Pins
COML1 to o Common signal output pins (for characters) 16
COM16 (Keep COM17 to COM32 unconnected.)
COMS1, o Common signal output pins (for others than characters) 4
COMS2 CMOS1, CMOS2: Symbol display common output
SEG1 to . .
SEGS0 0] Segment signal output pins (for characters) 80
Static Drive Pins
Pin name I/O Description No. of Pins
COMSA @] Common signal output pin (for static icons) 2
SEGS . . o
AtoJ O Segment signal output pins (for static icons) 10

Note: For the electrode of the liquid crystal display panel connected to the static drive terminal, it is recommended
use the pattern separated from the electrode connected to the dynamic drive terminal. If this pattern is too
close, the liquid crystal and electrode may be deteriorated.
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6. FUNCTION DESCRIPTION
MPU Interfaces

In the S1D12400 series, an MPU type, interface bit length and interface method can be selected depending on pins IF, P
S and C86.

Selection of MPU

In the S1D12400 series, when parallel input is selected (P/S = HIGH), pin C86 has an MPU selecting function.

When either HIGH or LOW is selected as the polarity of pin C86, the 80 series MPU or 68 series MPU can be selected
as shown in Table 1.

Selection of an interface bit length (8 bits, 4 bits) is performed by pin IF.

Table 1
. . - MPU connection
D — —
MPU type |[Pin C86 state Polarity of RES function input 20 TWR | cs D00 D7
68 series | HIGH level LOW level active A0 E CS DO to D7
80 series LOW level A0 | WR | CS DO to D7

Selection of interface type

In the S1D12400 series, it is possible to select an 8-bit or 4-bit parallel interface or a serial interface that permits a data
transfer through a serial input (SI). As the selecting method, set the polarity of pins of P/S and IF to HIGH or LOW.

Table 2
Interface Interface $electing pin state Pin state
type Dpitlength | P/S IF CS WO WR D7 p6 pP5 P4 D3 p2 p1 DO =
Parallel | 8 bits HIGH HIGH |CS | A0 | WR | D7 | D6 | D5 | D4 |D3|D2]D1]|DO §
Parallel | 4 bits HIGH LOW |CS | A0 | WR | D7 | D6 | D5 | D4 |OPEN or HIGH or LOW a
Serial 1 bit LOW |HIGHorLOW| CS | AO HcHorlow| SI |SCL OPEN or HIGH or LOW %

Interface with 4-bit MPU

When data is transferred by a 4-bit interface (IF = 0), 8-bit commands, data and addresses are divided into 2 parts for
transfer. A timing example of the 80 series MPU is shown below.

/N
A

>< Upper (D7 to D4) >< ><

Note: For continuous writing, perform it after securing a time exceeding the system cycleyime (t

/

D7 to D4 Lower (D3 to DO)

Serial interface (P/S = LOW)

The serial interface consists of an 8-bit shift register and a 3-bit counter, and becomes ready to accept an Sl input or SCL
input in the chip selected state (CS = LOW).

Unless any chip is selected, the shift register and the counter are reset to the initial state. (Refresh state)

Data is input in the order of D7, D6, .... DO from the serial data input pin (Sl) at the rise of the serial clock (SGL). At th
rising edge of the 8th serial clock, the data is converted into parallel data.

Whether the serial data input (Sl) is display data or a command is identified and judged by A0 input. When A0 = HIGH,
the data becomes display data. When A0 = LOW, the data becomes a command. The A0 input is read and identified a
the rise of the & nth serial clock (SCL) after chip selection.
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Fig. 1 shows a timing chart of the serial interface. In case of the SCL signal, extreme care should be taken about terminal
reflection and external noise due to a wiring length. Accordingly, it is recommended to make an operation check.
It is also recommended to periodically refresh the each command write state to prevent a malfunction from being caused

by noise.

s\
_ N o X oo W oo X o0 X oo W oo o X o0 Y o

A A

A 3 A A A 3 A

D6 (SCL) 1 2 3 4 5 6 7 8 1

. o

Fig. 1 Serial Interface Input Timing

Identification of data bus signals
The S1D12400 series identifies each data bus signal by a combination of AO and WR (E) as shown in Table 3.

Table 3
Common 68 series 80 series Function
AO (E) WR
1 1 0 Writes into the RAM and symbol register.
0 1 0 Writes into the internal register (commands)

Chip select

The S1D12400 series has chip select pin CS. Only when CS = LOW, the MPU interface is enabled. In the other states
than the chip select state, DO to D7 and A0, WR, SI, and SCL inputs are invalidated. When an serial input interface is

selected, the shift register and the counter are reset. However, the RES input can be performed regardless of the CS stat

Power Circuit

The power circuit built in the S1D12400 series is a low power consumption power circuit that generates a voltage required
for liquid crystal drive, and consists of a boosting circuit, voltage regulating circuit, and voltage follower.

The power circuit capacity is set for a small-scale liquid crystal panel.

In the case of a liquid crystal panel with a large display capacity, the display quality may be remarkably degraded. In this
case, an external power supply is required.

Functional selection is performed by power control commands.

Some parts of the external power supply and the internal power supply can be used together.

Table 4
Boosting  V\foltage regulat- Voltage External Boosting
circuit ing circuit follower voltage input  system pin
o o o Vss2 USE
Note 1 X o o VouT, Vss2 OPEN
Note 2 X X o V5, VsSs2 OPEN
Note 3 X X X V1, V2, V3, V4, V5 OPEN

Note 1: When the boosting circuit is turned off, set the boosting system pins (CAP1+, CAP1-, CAP2+, CAP2-) to
OPEN so that liquid crystal drive voltages may be applied to ther yin from the outside.

Note 2: When the voltage regulating circuit is not used with the boosting circuit OFF, seithpil and the
boosting system pins to OPEN and connect theil to give liquid crystal drive voltages from the outside.

Note 3: When all the built-in power supplies are turned off, liquid crystal drive voltagé® W3, V4, and \6 are
supplied from the outside and set the CAP1+, CAPEs28ind \uT pins to OPEN.
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Boosting circuit

The S1D12400 series is provided with a boosting circuit
for triple boosting and double boosting for the potential
between WD and \5s2

For triple boosting, connect a capacitor between CAP1+
and CAP1—, between CAP2+ and CAP2—, and between
VDD and \Wour, and the WD - Vss2potential is triple-
boosted to the negative side and output to then\pin.

For double boosting, connect a capacitor between CAP1+
and CAP1- and betweerp¥ and \ouT, set CAP2+ to
OPEN, and connect CAP2— t@MT, and the 6D - Vss2

VbD
Vout
CAP2—-
CAP2+
CAP1-
CAP1+

VoD = 0V

Vss2 = -3V y

Vout = 3Vss2 = -9V y

Potential relation of triple boosting voltages

potential is double-boosted to the negative side and
output to the \buT pin.

Because the boosting circuit uses signals from the
oscillator output, the internal oscillating circuit or the
external clock must be in operation.

The relation of boosting voltages is shown below.

Set the potential between thetvand \ss2to ensure that
the VouT does not exceed the permissible operating
voltage range of ¥s- Vout (V5) when double or triple
boosted.

VDD

Vout

CAP2-
CAP2+
CAP1-
CAP1+

VoD = 0V

Vss2 = -3V y

o
=)
<
N
-
@)
—
n

VouT = 2Vss2 = -6V y

Potential relation of double boosting voltages

*Set the \&s2voltage range to ensure thabWr terminal voltage does not exceed the permissible operating
voltage range of ¥s- VouT and absolute maximum rating.
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Voltage regulating circuit

The boosting voltage generated &l is output as a
liquid crystal drive voltage of ¥through the voltage
regulating circuit.

The S1D12400 series is provided with a high-precision
constant-voltage source, a 32-step electronic volume
function, and a ¥ voltage regulating resistor. This
permits constructing a high-precision voltage regulating

circuit with a small quantity of parts. The voltage
regulating circuit outputs & and has a temperature
gradient of about —0.05%.

As the \5 voltage regulating resistor, a built-in resistor or
an external resistor can be selected by command as a
matter of configuration.

[When using an external resistor (No use efdltage regulating built-in resistor is set by command.)]
The \k voltage can be obtained from the following expresSiphy adjusting resistors Ra and Rb within the range of

| V5| <|Vout|.

Vo
[l VDD

—— VEv (constant-voltage source
T + electronic volume)

VR Vs

WVYQWN\N

|<—Ra—>|<—Rb—>|

[Rl R2 and R3 setup example]
R1 + R2 + R3=1.2 1A (Determined by the current
value bsflowing between Wb and \b. Supposingos
<5uA)

e Minimum voltage of \é: —6 V (Determined by liquid
crystal characteristic)

» Variable voltage range by R2: —4 to —6 V (Determined
by the liquid crystal characteristic)

* When the electronic volume register is set to (0, 0, O,
0, 0), \Ev=2.0V (TYP). Accordingly, each resistor

value can be calculated by the above conditions and

expressiorl) as follows.

V5=

In this case, ¥v is determined by the constant-voltage
source in the IC and by setting the electronic volume.
When the electronic volume value is (O0000RE¥ =
2.0V, being constant.

For voltage adjustment ofs\butput, connect a variable
resistor among ¥, VbD, and \s. For fine voltage
adjustment of ¥ output, it is recommended to combine
fixed resistors R1 and R3 with variable resistor R2.

R1 =400 K2
R2 =200 K
R3 =600 K2

Note 1: The input impedance of th& Yin is high, so
it is necessary to take a proper measure against
noise for short wiring and shielding wiring.

6-16
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[When using the ¥voltage regulating built-in resistor (Use of Wbltage regulating built-in resistor is set by command.)]
When the \$ voltage regulating built-in resistor and the electronic volume function are used, the liquid crystal supply
voltage \5 can be controlled and the density of liquid crystal display can be controlled by commands only without adding
any external resistor.

The V5 voltage can be obtained by the following expres&pby adjusting resistors Ra and Rb within the range of

| V5| <|\Vout|.

Rb
Ra

Vo= (L452) e VEy wrmes @

In this case, ¥V is determined by the constant-voltage source within the IC and by setting the electronic volume. When
the electronic volume value is (O0000RA6 = 2.0 V, being constant.

Vo The voltage range of thes\butput can be adjusted by
VoD changing the built-in resistor ratio (1 + Rb/Ra) by
command. Reference values are shown in Table 5 and
—— Vev (constant-voltage source Fig. 2.

+ electronic volume) ) o ) )
Table 5 Vs voltage regulating built-in resistor ratio

+ set values (reference values)
i Vs
Command 1+ RbR
IR1 IRO ( a)

0 0 2.81
A AV 0 1 3.27
Built-in Ra Built-in Rb 1 0 3.72
1 1 421

|«—Ra—»|«—Rb——»

o
=)
<
N
-
@)
—
n

V5 voltage by V5 voltage regulating built-in resistor
ratio set value and electronic volume resistor value
(reference value)

[Fig. 2]

V5 voitage regulating built-in
resistor ratio set value (IRI. IRO)

-10

9 (00) — —(01)
- - - -(10) (11)

-8

e

6 __—_-____—______—___ ------------

V5[]
l
l
l
l
l
l
|

0 8 16 24 32
Electronic volume resistor value(decimal)

Fig. 2
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» Voltage regulating circuit using the electronic volume volume register, and the liquid crystal drive voltage
function V5 can take one of 32 states of voltage value.
When the electronic volume function is used, the When the electronic volume function is used, the
liquid crystal drive voltage ¥can be controlled by the voltage regulating circuit must be turned on by the
command to adjust the density of liquid crystal display. power control command.

Regarding this method, set 5-bit data in the electronic

[Constant setup example when using the electronic volume function]
Vo

VDD

. _ Rb
Ra VREG b Vev Vs= (1 +—Ra x VEV
0
R +

\|L| _ However: \Ev = VREG—0
| -
o = VREG/ 150
Rb
Vs
=
L
Table 6
No. [Electronic volume register a V5
0 (0,0,0,0,0) 0 Large
1 (0,0,0,0,1) la .
2 (0,0,0,1,0) 20 .
3 (0,0,0,1,1) 3a .
30 1,1,1,1,0) n-1la .
31 (1,1,1,1,1) na Small

When the electronic volume function is not used, set the electronic volume register to (0,0,0,0,0).
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Liquid crystal voltage generating circuit Regarding the liquid crystal drive voltage, the 1/5 bias or
1/4 bias can be selected by command. For liquid crystal
power pins, capacitors C2 for voltage stabilization must
be connected to pinsiMo Vs externally.

A reference circuit example of each case is shown below.

The Vs potential is resistance-divided by the built-in
resistor of the IC or external resistors Ra and Rb,
generating potentialsiy V2, V3, and \ required for
liquid crystal drive. Furthermore, potentials, W2, V3,

and W are impedance-converted by the voltage follower
and supplied to the liquid crystal drive circuit.

(1 Using all of the boosting circuit, power regulating circuit, and voltage follower

[When using a Vs voltage regulating built-in resistor] [When using no Vs voltage regulating built-in resistor]
(Example of Vss2 = Vss, triple boosting) (Example of Vss2 = Vss, triple boosting)
S1D124% 4Dk x %% S1D124%*Dxx%%x
Vss Vss
Vss2 Vss2
1 1— CAP1+ 1 1—1 CAP1+
R C1 —— CAP1- — Ci1 — CAP1-
— _—1 CAP2+ _ — CAP2+
T C1 —— CAP2- T C1 — CAP2-
C1, C1,
i Vout | Vout
R3
Vs Vs
VR R2 & =+— VR
R1
Vbb, Vo —| VDD, VO
C2 {f Vi C2 I} V1 o
C2 Il V2 C2 il V2 S
C2 { | V3 C2 { | V3 N
C2 i} Va4 C2 i} V4 o
(0 I Vs (0 I Vs 7
Vsi1 Vsi1
(Example of Vss2 = Vss, double boosting) (Example of Vss2 = Vss, double boosting)
S1D124%xDxxxx S1D124%xDxxxx
Vss Vss
Vss2 Vss2
1 —1 CAP1+ 1 —1 CAP1+
— C1 — CAP1- — C1 — CAP1-
R CAP2+ — CAP2+
T CAP2- T CAP2-
Ci1 C1
H Vout H Vout
R3
Vs Vs
VR R2 <«— VR
R1
Vob, Vo +— VDD, VO
C2 {l Vi C2 {1 Vi
C2 i} V2 C2 i} V2
C2 {| V3 C2 I V3
C2 i} V4 C2 i} V4
C2 {l Vs C2 {l Vs
Vs1 Vs1

Reference set values: 1:.C0.47 to 4.7uF It is recommended to set optimum values suitable for the panel size in
C2: 0.1to4.uF capacitors €and @ while watching the liquid crystal display and drive
waveforms.
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(@ Using only the voltage regulating circuit and the voltage follower.

[When using a Vs voltage regulating built-in resistor] [When using no Vs voltage regulating built-in resistor]
(Example of Vss2 = Vss) (Example of Vss2 = Vss)
S1D124%%xDx%*%x S1D124% %Dk x%*
Vss Vss
Vss2 Vss2
4 CAP1+ 1 CAP1+
- EB_; CAP1- — EB% CAP1-
__ 9%% CAP2+ I 9%% CAP2+
i CAP2- Nl CAP2-
o Vout - Vout
R3
Vs Vs
VR R2Z<-— VR
R1
Vbb, Vo e—{ VDD, VO
C2 {f Vi C2 {| Vi
C2 I V2 C2 {1 V2
C2 i} V3 C2 {| V3
C2 } V4 Cz i} V4
C2 {l Vs C2 {f Vs
Vs1 Vs1
(Example of Vss2 = Vss) (Example of Vss2 = Vss)
S1D124%*Dx*** S1D124%xxDxx%*
Vss Vss
Vss2 Vss2
A CAP1+ 1 CAP1+
— | (g5l | | — = CAPL-
— | |&32 CAP2+ = CAP2+
oo CAP2— CAP2-
- Vout Vout
Vs
VR VR
Vob, Vo Vob, Vo
Cz {| Vi _ Vi
C2 I V2 T V2
C2 1 V3 TEten V3
C2 I V4 X 27 \V
C2 {f Vs Vs
Vs1 Vs1

Reference set values: 1:C0.47 to 4.uF It is recommended to set optimum values suitable for the panel size in
C2: 0.1to4.uF capacitors €and @ while watching the liquid crystal display and drive
waveforms.
*1 Because the input impedance of the pin is high, use a short wire and a shielding wire.
*2 Determine G and @ values depending on the size of the LCD panel to be driven. Set proper values that permit
stabilizing the liquid crystal drive voltages.
[Setting example] ¢ Turn on the voltage regulating circuit and the voltage follower and give a voltage foovh
the outside.
 Display a LCD heavy load pattern like horizontal stripes and determin@aue so that the
liquid crystal drive voltages (Mo Vs5) may be stabilized. However, it is necessary to set the
same capacity value ire@ every case.
¢ Next, turn on the built-in power supply and determina &dlue.
*3 Connect a capacity betweem and \ssfor voltage stabilization.
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When driving a liquid crystal panel with heavy alternating
or direct current load using an internal power supply

S1D124%%Dxk**
Vbb, Vo
C2
R4§ §R4
— | V1
— | V2
— | V3
— | Va
Ra R4
—] Vs

High power mode

The power circuit built-in the S1D12400 series is a LOW
power consumption type. (when the high power mode is
OFF)

Accordingly, in the case of a large load liquid crystal or
panel, the display quality may be degraded. In this case,
the display quality can be improved by entering HPM =
‘1’ by command. Before determining whether or not to
use this mode, it is recommended to make a display check
with a real machine.

In case the display quality cannot be improved
satisfactorily though the high power mode is set, a liquid
crystal drive power must be supplied from the outside.

Low Power Consumption Mode

The S1D12400 series is provided with the standby mode/
sleep mode to attain LOW power consumption in the
standby status of the unit.

e Standby mode

The standby mode is turned on and off by the power save

command and display off/booster circuit off command.

Only static icons can be displayed.

1. Liquid crystal display output
COML1 to COM32, COMS1, COMS2:0b level
SEGL1 to SEGS80: bD level
SEGSA,B,C,D,E, F, G, H, I, J, COMSA: Can be
caused to come on by static drive.

Control the static icon display by SEGSA, B, C, D,
E, F, G, H, I, J, COMSA by the static icon RAM.

2. Contents of DDRAM, CGRAM, and symbol register
The written contents are kept in memory regardless
of the ON/OFF status of the standby mode.

3. The operation mode remains in the status provided

before execution of the standby mode. The internal

circuit for dynamic display output is stopped.

Oscillating circuit

For static display, the oscillating circuit must be ON.

circuit, we recommend that you connect an external
resistance in order to stabilize the level of the internal
voltage follower outputs ¥ V2, V3 and \4.

Reference setting value:4R100 k ohm to 1 M ohm

For resistance valuesRwve recommend that you set it to
an optimum value according to the liquid crystal panel
indication and the drive waveform.

e Sleep mode

Turn off the power circuit and the oscillating circuit, set
‘0’ in all the data of the static icon register, and execute
the power save command.

Then, the sleep mode is set and the current consumptiGa
can be reduced to a value close to the static current.

o
1. Liquid crystal display output 3
COM1 to COM32, COMS1, COMS2:00 level =
SEG1 to SEG80, SEGS], 2,4,5: Dbp/level 7
SEGSA,B,C,D, E,F, G, H, I, J, COMSA: Set‘0’
in all the data of the static icon register and blink ON
OFF (for static icons).
2. Contents of SSRAM, CGRAM and symbol register

The written contents can be keptin memory regardless
of the ON/OFF status of the sleep mode.

3. The operation mode remains in the status provided
before execution of the sleep mode. All the internal
circuits are stopped.

4. Power circuit and oscillating circuit
Turn off the built-in power supply and oscillating
circuit by the power save command and the power
control command.

* Caution: If the oscillating circuit is stopped with the

static icon register data and blinking kept off, previpus
display will remain on the icon. To avoid this, be spre
to turn off the data and blinking before stopping fhe
oscillating circuit.

Reset Circuit

When the RES input becomes active, this LSI will be put
into the initial setup status. Resetting is performed at the
LOW level of the RES input signal.

e |nitial setup status
1. Line scroll register

LS1, 0 =0 :Scrollamount O line
2. Line blink control
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LB4=0 :DDRAM line 4 blink OFF

LB3=0 :DDRAM line 3 blink OFF

LB2=0 :DDRAM line 2 blink OFF

LB1=0 :DDRAM line 1 blink OFF
3. Vertical double-size display register

DD4 =0 :Line4isdisplayed in standard form.
DD3 =0 :Line 3isdisplayed in standard form.
DD2 =0 :Line 2isdisplayed in standard form.
DD1=0 :Line1lisdisplayed in standard form.

4. Display ON/OFF register

C=0 : Cursor OFF
B=0 : Blink OFF
D=0 : Display OFF

RE=0 : Extended register OFF
5. Power save register
0=0 : Oscillating circuit OFF
PS=0 : Power save OFF
6. Power control register
HPM =0 :High power mode OFF
VC=0 : Voltage regulating circuit OFF
VF=0 : Voltage follower OFF
P=0 : Boosting circuit OFF
IRS=1 :For built-in resistor
BAS =0 :1/5bias
IR1,0 =00 : Rb/Ra = small
7. System set register
CG=0 : CGRAM not used
CS=0 : Left shift
SS=0 : Normal display
R1,0=0 :Standard ROM + OPTION ROM1
8. Electronic volume
(0,0,0,0,0)
9. Static icon ON/OFF control

(SEGSA,B,C,D,E,F,G,H, I,J) =
(0,0,0,0,0,0,0,0,0,0): Display OFF
10. Static icon blink control
(SEGSA,B,C,D,E,F, G, H, I,J) =
(0,0,0,0,0,0,0,0,0,0): Blink OFF
As seen in MPU Interface, the RES pin inputs data at the
same timing as MPU resetting and performs initialization
concurrently with the MPU. However, if this pin is put
into the high impedance for a certain period after the
MPU bus and ports are reset, perform a reset input after
the input to the S1D12400 series is definitively set.
For the reset signal, it is necessary to input ‘0’ level
pulses at least for 1% as described in DC Characteristics.
The ordinary operation will be started ipu4 or more
after the rising edge of the RES signal. When the RES pin
becomes active, each register will be cleared and set to
the above setup status. -
If initialization is not executed by the RES pin when the
supply voltage is applied, a clear disable status may
appear.
In case the built-in liquid crystal power circuit is not
used, the RES input must be active when the external
liquid crystal power supply is turned on.
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7. COMMANDS

Table 7 shows a command table. The S1D12400 series identifies each data/command by a combination of A0 and

WR (E).

An extended command can be selected by the RE bit in the command.
Interpreting and executing commands are performed only at the internal timing. This permits high-speed processing.

Overview of Commands

Table 7
Command type Command name RE. A0 WR
Display control instructions Cursor Home 0 0 0
Display ON/OFF Control 01| 0 0
Line Blink Control 0 0 0
Line Scroll Control 1 0 0
Static Icon Display Control 0 1 0
Static Icon Display Blink Control 0 1 0
Vertical Double-size Display Control | 1 0 0
Power control Power Save o1| O 0
Power Control (1) 0 0 0
Power Control (2) 1 0 0
Electronic Volume Control 0 1 0
System set System Set (1) 0 0 0
System Set (2) 1 0 0
Address control instructions DDRAM, Symbol Register 0 0 0
CGRAM 1 0 0
Data input instruction Data Write o1 1 0

o
=)
<
N
-
@)
—
n

The execution time of each instruction is determined by the internal processing time of the S1D12400 series. Accordingly,
for executing an instruction, secure a time exceeding the cycle time (tcyc) and then execute the instruction.

Rev. 2.1

EPSON

6-23



S1D12400 Series

Table 8 S1D12400 Series Command Table

Code

Command [~ A0 TWR TD7 | D6 | D5 | D4 | D3 | D2 | DI | DO Function

(1) Cursor Oojo|0fo0]|O0||O0]|1]* * * * | Moves the cursor to the home position.

Home/ (Set the address to 30H.)
Line 1] 0 0001|012 * * | LS1 | LSO | Specifies the number of display scrolls in units of line.
g‘;ft'rlol LSL [ LS0 | Function

0 | 0 [ScrollamountO line

0 | 1 |[One-line upward scroll

1 | 0 |Two-line upward scroll

1 | 1 |Three-line upward scroll

(2) Line 0|0 |01 0|0 | 1|0 |LB4|LB3|LB2]|LBL |Exertsblinkcontrolforeach specified line.

Blink/ LB4 =1 (Blinks the display for line 4 of DDRAM in
Vertical black-and-white reverse form.)
Double- LB4 =0 (Does not blink the display for line 4 of
size DDRAM.)
Display LB3 =1 (Blinks the display for line 3 of DDRAM in
Control black-and-white reverse form.)

LB3 =0 (Does not blink the display for line 3 of

DDRAM.)

LB2 =1 (Blinks the display for line 2 of DDRAM in
black-and-white-reverse form.)
LB2 =0 (Does not blink the display for line 2 of
DDRAM.)
LB1 =1 (Blinks the display for line 1 of DDRAM in
black-and-white reverse form.)
LB1 =0 (Does not blink the display for line 1 of
DDRAM.)
140 0| 07]0 1 | 0 |DD4|DD3|DD2 |DD1 |Displays the specified DDRAM line in vertical double-
size form.
DD4 = 1(Displays the data for line 4 of DDRAM in
vertical double-size form.)
DD4 = 0(Displays the data for line 4 of DDRAM in
standard form.)
DD3 = 1(Displays the data for line 3 of DDRAM in
vertical double-size form.)
DD3 = 0( Displays the data for line 3 of DDRAM in
standard form.)
DD2 = 1(Displays the data for line 2 of DDRAM in
vertical double-size form.)
DD2 = 0(Displays the data for line 2 of DDRAM in
standard form.)
DD1 = 1(Displays the data for line 1 of DDRAM in
vertical double-size form.)
DD1 = 0(Displays the data for line 1 of DDRAM in
standard form.)
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Command

Code

RE

A0

WR

D7

D6

D5

D4 | D3

D2

D1

DO

Function

(3) Display
ON/OFF/
Extended
Register
ON/OFF
Control

on

RE

Sets cursor ON/OFF, cursor blink ON/OFF (B),
display ON/OFF (D), use/no-use of extended register
(RE), and electronic volume LBS (RE).
C=1 (cursor ON) C=0 (cursor OFF)
B=1 (blink ON) B=0 (blink OFF)
D=1 (display ON) D=0 (display OFF)
RE=1 (extended RE=0 (extended
register ON) register OFF)

(4) Power
Save
Control

on

PS

Sets power save ON/OFF (PS) and oscillating circuit
ON/OFF (0).
PS=1 (power save ON) PS=0 (power save OFF)
0=1 (oscillationON) 0O=0 (oscillation OFF)

(5) Power
Control

1 |HPM

VC

VF

Sets high power mode ON/OFF (HPM), voltage
regulating circuit ON/OFF (VC), voltage follower ON/
OFF (VF), and boosting circuit ON/OFF (P).
HPM = 1 (high power HPM =0 (high power
mode ON) mode OFF)
VC=1 (voltage VC=0 (voltage
regulating regulating
circuit ON) circuit OFF)
VF=1 (voltage VF=0 (voltage
follower ON) follower OFF)
P=1 (boosting P=0 (boosting
circuit ON) circuit OFF)

1 |IRS

BAS

IR1

IRO

Sets Vs voltage regulating resistor selection (IRS),
LCD hias set (BAS), and V5 voltage regulating built-in
resistor ratio set (IR1, IRQ).
IRS=1 (use of built-
in resistor)
BAS =1 (1/4 bias)
(IR1,1R0) = (Rb/Ra ratio
(11, 10, 01, 00) large to small)

IRS=0 (no use of built-
in resistor)
BAS =0 (1/5 bias)

(6) System
Set

RO

CS

CG

Sets ROM option (R1, R0), use/no use of CGRAM
(CG), and COM shift direction (CS)
CG=1 (use of CG=0 (nouse of
CGRAM) CGRAM)
CS=1 (right shift) CS=0 (left shift)

Rl | RO Function

Standard ROM + OPTION ROM1
Standard ROM + OPTION ROM?2
Standard ROM + OPTION ROM3
Standard ROM + OPTION ROM4

0
0
1
1

ROl |O

SS

Sets the normallreverse display (SS) of each segment
character.
SS=1 (reverse) SS=0 (normal)

(7) RAM
Address
Set

ADDRESS

Sets the address of DDRAM, static icon RAM or
electronic volume RAM.

ADDRESS

Sets the address of CGRAM or symbol register RAM.
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Code
Command "RETA0 [WR D7 D6 | D5 | D4 | D3 | D2 | D1 | DO Function
(8) RAM 01| 1 0 DATA Writes data into the DDRAM, CGRAM, symbol
Data register RAM, static icon RAM or electronic volume
Write RAM.

This is determined by the address set instruction

executed immediately before writing data.

(9) NOP oL 0 {0 O |00 ]0] 0|07 O0 | 0 |Acommandfor NON-OPERATION. This also serves

as a test mode clear command, so it is recommended

to input it periodically.

(10) Test 01| 0 0o 001|010 * * * * | Acommand for IC chip test. Don't use this command,
Mode

Description of Command Functions Line scroll control

Cursor home Function: Controls the display scroll amount for each

Function: Presets the address counter to 30H. Only line.

when the previous RAM access is made to
the area of RE = 0 of the RAM map, the RE| AO/WR] D7 D6| DS| D4 D3 D4 D} D

cursor is moved to digit 1 on line 1 if the 1/0[{0|0] 0] 0| 1| *| *|LSYLSC

cursor is displayed. (I: Don't Care
If line scroll is set, it is cleared to the scroll

amount = 0 line. LS1 [LSO Function
— 0 0 | Scroll amount 0 line
RE| AO|WR|D7| D6| D5| D4 D3 D2 D1 D( Scrolls 1 line upward.
0]0]O0JOJOJO] T]* |* |* |* 0|1 (display line 1 from DDRAM line 2)
L: Don't Care Scrolls 2 lines upward.
(display line 1 from DDRAM line 3)
Scrolls 3 lines upward.
(display line 1 from DDRAM line 4)
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* When 2-line scroll has been performed upward at the 4-line display

[Before line scroll]

o
=)
<
N
-
@)
—
n

Display line 1 30H|31H|32H |33H|34H |35H |36H | 37H|38H |39H [3AH|3BH|3CH|3DH|3EH|3FH
Display line 2 40H |41H [42H |43H|44H |45H [46H | 47H|48H |49H [4AH|4BH|4CH|4DH|4EH|4FH
DDRAM
Display line 3 50H [51H |52H |53H | 54H |55H |56H | 57H|58H | 59H [5AH|5BH|5CH|5DH|5EH| 5FH address area
Display line 4 60H|61H|62H (63H|64H |65H |66H [67H|68H [69H |6AH |[6BH|6CH|6DH|6EH |6FH * * Display area
70H|71H|72H|73H|74H|75H|76H | 77H|78H|79H [7AH|7BH|7CH|7DH|7EH| 7FH XXH DDRAM address
[After line scroll]
Display line 4 30H|31H|32H |33H|34H |35H |36H | 37H|38H |39H [3AH|3BH|3CH|3DH|3EH|3FH
40H |41H [42H |43H|44H |45H [46H | 47H|48H |49H [4AH|4BH|4CH|4DH|4EH|4FH
DDRAM
Display line 1 50H|51H |52H |53H|54H |55H |56H | 57H|58H |59H [SAH|5BH|5CH|5DH|5EH|5FH address area
Display line 2 60H|61H|62H (63H|64H |65H |66H [67H|68H [69H |6AH |[6BH|6CH|6DH|6EH |6FH * * Display area
Display line 3 70H|71H|72H|73H|74H|75H|76H | 77H|78H|79H [7AH|7BH|7CH|7DH|7EH| 7FH XXH DDRAM address
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* When 2-line scroll has been performed upward at the 2-line display [(LS1, LS2) = (1, 0)]

[Before line scroll]

Display line 1 30H|31H |32H [33H|34H|35H |36H | 37H|38H|39H |3AH |3BH [3CH|3DH|3EH|3FH
Display line 2 40H|41H (42H [43H |44H|45H|46H |47H|48H [49H |4AH|4BH|4CH|4DH|4EH|4FH
50H |51H|52H [53H|54H |55H |56H | 57H|58H|59H [5AH|5BH |5CH|5DH|5EH|5FH ) Dziﬁxss area
60H |61H|62H |63H |64H |65H |66H | 67H|68H|69H |6AH|6BH|6CH|6DH|6EH|6FH * Display area
70H |71H|72H [73H|74H | 75H | 76H | 77H| 78H| 79H [7AH| 7BH|7CH|7DH| 7EH| 7FH XXH °© DDRAM address
[After line scroll] \/
30H |31H|32H |33H|34H |35H |36H | 37H|38H|39H [3AH|3BH|3CH|3DH|3EH|3FH
40H [41H|42H |43H |44H|45H |46H | 47H|48H |49H |4AH|4BH|4CH|4DH|4EH|4FH
Display line 1 50H |51H|52H [53H|54H |55H |56H | 57H|58H|59H [5AH|5BH |5CH|5DH|5EH|5FH ) D%Féﬁxss area
Display line 2 60H |61H|62H |63H |64H |65H |66H | 67H|68H|69H |6AH|6BH |6CH|6DH|6EH|6FH + Display area
70H |71H|72H [73H|74H | 75H | 76H | 77H|78H| 79H [7AH| 7BH|7CH|7DH| 7EH| 7FH XXH * DDRAM address
Line blink display control LB3 =1 : Displays the data for line 3 of
Function: Displays the specified line in back-and-while Eg\elggsaml'(nfglrﬁk'and'\’vh'te
reverse form. .
o [DDRAM 50H to 5FH]
;:-: : 319 fhcéﬁg%lg :l\cﬂ:orresponds to the address LB2 =0 : Displays the data for line 2 of
. L the DDRAM in standard form.
(Not the display line) (no blink)
[DDRAM 40H to 4FH]
RE| AO|WR D7| D6| D5| D4 D3 D7 DY D LB2 =1 : Displays the data for line 2 of
0O({O0|0|)| 0] 0| 1| O|LB4|LB3|LB2|LB1 the DDRAM in black-and-white
reverse blink form.
- Displays the specified line of the DDRAM in black- Bl -0 - [E[)’igﬁg'\g ﬂfg';;toaﬁgﬂme Lof
and-white form by setting LB4 to LB1. - "the pDD)é%AM in standard form
LB4 =0 : Displays the data for line 4 of (no blink) '
E?S EII%%AM in standard form. [DDRAM 30H to 3FH]
[DDRAM 60H to 6FH] LB1 =1 : Displays the data for line 1 of
_ L g the DDRAM in black-and-white
LB4 =1 : Displays the data for line 4 of reverse blink form
DDRAM in black-and-white [DDRAM  30H to éFH]
reverse blink form. « fBLINK = 1 to 2Hz
[DDRAM 60H to 6FHI . Blinkin_is erforrﬁed at the same frequency as cursor
LB3 =0 : Displays the data for line 3 of blink gisp q y
the DDRAM in standard form. A .
(no blink) If blinking is caused to occur at the same time, the
[ DDRAM 50H to 5FH] cursor position will be hard to know.
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Vertical double-size display control DD3 =0 : Displays the data for line 3 of
Function: Displays the specified line in vertical double- EB?DERI\R/IAI\QOI& stgaggaHr]d form.
'Sl'lrzmg ;grergi}ied line corresponds to the address DD3 =1 Displays the data for line 3 of
the DDRAM in vertical double-
of the DDRAM. size form
(Not the display line) [DDRAM' 50H to 5FH]
— DD2 =0 : Displays the data for line 2 of
RE| A0 WR| D7| D6| DS| D4 D3 D2 DY D the DDRAM in standard form.
1100 0| 0| 12| OpD4pPD3DD2DD1 [DDRAM 40H to 4FH]
DD2 =1 : Displays the data for line 2 of
» Displays the specified line of the DDRAM in vertical g;;eljlcgrlanM in vertical double-
double-size form by setting DD4 to DD1. [DDRAM. 40H to 3FH]
DD4 =0 : Displays the data for line 4 of _ e s
. DD1 =0 : Displays the data for line 1 of
the DDRAM in standard form. :
the DDRAM in standard form.
[DDRAM 60H to 6FH] [DDRAM 30H to 3FH]
DD4 =1 : Displays the data for line 4 of DD1 -1 - Displ he data for line 1 of
the DDRAM in vertical double- - -+ Displays the data for line 1 o
. the DDRAM in vertical double-
size form. size form
[DDRAM 60H to 6FH] [DDRAM' 30H to 3FH]
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» Example of vertical double-size display
An example of 4-line display will be cited for explanation.

@ [Initial status] @ [Set DD4, DD3, DD2, DD1 = 1010.] @ [1-line scroll]

30He+ + + o+ +3FH 30Hs o o+ + +3FH 30Hs + + o+ +3FH

AOH e o o o o o 4FH 40H......4FH 40H......4FH

50H e « o »  «5FH

BOH s » o « o + 6FH 50H e o » « o «5FH 50H e « » o » «5FH
7OH e o o o o o 7TFH 60H......6FH GOH......GFH
v
Double size
display
Normal | Iy | 70He o o o « « 7FH 70H e o o o o «7FH
display
@ [2-line scroll] ® [3-line scroll]
30H s ¢ s o o ¢ 3FH 30He ¢ « o «3FH

e DDRAM area

e Display area
XXH DDRAM address
50H e s o o o o 5FH 50H e ¢ o « o «5FH « In the status@), only the half of the vertical

double-size display appears because vertical
double-size display is specified for the DDRAM
60H s e 6FH 60H LEL L AL A 6FH address corresponding to display line 4.
Accordingly, when vertical double-size display
is specified every other line for 2 lines, half-lack
characters are displayed by line scroll.

70H s o o o o «7FH 70H e o s o o «7FH
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» Example of vertical double-size display (characters)

[Standard display]

CEEEC] (0] (AEE ) BEEEE (/6 ) SEEEE ([ EN( | BEEEE
| NN EE | EER BN pEEE EpEE | BN EEEEpE EEEpEEEN
 [HE | gl EEpEEEE pEE EEpE B EN | | | BN EEEEpEEE N
OO (OO OO COC e mOC e Coccm e OO
[ | [N EEN NEpEE BEEpEEEE N (| pEEEE N EEE pE NN
NN EEE EEpE EEER EEE BEEE BN EEN B BN BN EEE
W | | mgE | | my | | [ EE | | EpEEE EeE | | EeE | | [ EeE N
OO0 EEEEE (000 O0O0O0O0 00000 OOOOE0 O0OOO0 OOOada
[Vertical double-size display]
(NN (W] (AN BEEEE (/6 ) DEEEE (/N | IEEEE
N (O] O DN ((Oa ] SEEEE ([N SEEEs
| NN EE | EER BN pEEE EpEE | BN EEEEpE EEEpEEEN
| NN EE | EER BN pEEE EpEE BN EEEEpE EEEpEEEN
 (HE | pil EEpEEEE pEE EEpE B EN | | | BN EEEEpEEE (N
 (HE | gl EEpEEEE pEE EEpE B EN | | | BN EEEEpEEE N 8
([l I pEN EEpENE EpEEE En Bl EpEEEE N | | EpEE NN N
([l I pEN EEpENE EpaEE En Bl SpEEEE N | | EpEE e a
[ | [N EiN NEgiE EEpnEEE N (| | | pEEEE § NN pE_EEN @
[ | [l EiN NEpEE EEpneEs N (| pEEEE N EEE pE_nEN
NN pEE EEpE EEER EEE BEEE BN EEN B BN BN EEE
NN EEE EEpE EEER EEE BEEE BN EEN B BN BN EEE
W | | mgE | | my | | [ EE | | e EeE | | EeE | | EeE N
| | mgE | | my | | [ EE | | BN EeE | | EeE | | EeE N
OO0 EEEER (000 O0O0O0O0 O0O00O0O0 OOOOd0 O0OOO0 OO0ada
OO0 EEEEl (000 O0O0O0O0 O0O00O0O0 OOOOd O0OOO0 OO0ada
When the under-bar cursor is displayed, this will also be of double-size.
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Display ON/OFF control
Function: Sets both display and cursor ON/OFF, and < Extended register access is specified by setting RE.

extended register access. RE =0 : Extended register OFF
RE =1 : Extended register ON
RE| AO|WR/ID7| D6| D5| D4 D3 D2 D1 D( * The relation between C/B register and cursor display

oilol ol ol ol 1l 1l ¢l BIRE D is shown in the following table.

Cursor display
No display (fixed)
No display (fixed)
Display of under-bar cursor
Alternate display of display characters

Display ON/OFF is specified by setting D.

D =0 : Display ON

D =1 : Display ON
e Character blink ON/OFF at the cursor position is
specified by setting B. However, when the cursor is

Rk, [O|O|O
RO |O|m

OFF, this bit is invalidated. . and black-and-white reversed display
B =0 : Cursor blink OFF characters
B =1 : Cursor blink ON
» Cursor ON/OFF is specified by setting C.
C =0 : Nodisplay of cursor
C =1 : Display of cursor

» Example of cursor display

(C,B)=(0,0) (1,0) (1)
m | | [ [ | |m [ | |m
[ [ | [ (] | [ (] |
[ [ [ [ [ [
[ [ [ [ [ [
[ [ (| [ [ [ [
[ | (] | (] |
m | | [m m [ | |. m [ | |.

f Blink

O
O
O
O
O
[ |
[ |
[ |
[ |
|
[ |
[ |
[ |
[ |
|

The cursor display position is indicated by the address Power save
counter. Accordingly, when moving the cursor, change
the address counter value by the RAM address set
command or the auto increment by the RAM data write
command.

To display the under-bar cursor when character data
(CGRAM) at the cursor position, the position RE| AO|WR D7) D6| D5| D4| D3 D7 DY D
corresponding to the cursor position will be displayedin |0/1f 0| O O| 1| O O *| *| O| PS
black-and-white reverse form. [ Don't Care
If the address counter is set to the symbol register
position at (C, B) = (1, 1), symbols can be caused to blink

Function: Controls the oscillating circuit and sets and
resets the power save mode and the sleep
mode.

» Power save mode ON/OFF is specified by setting PS.

zﬁla?r(;tlc\;glr)é )(every 5 dots because symbols correspond to PS =0 : Power save OFF (reset)
' PS =1 : Power save ON (set)
» Oscillating circuit ON/OFF is specified by setting O.
O =0 : Oscillating circuit OFF
(stop of oscillation)
@] =1 : Oscillating circuit ON

(start of oscillation)
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Power control (1)

Function: Controls the operation of the built-in power
circuit.

RE| AO|WR| D7| D6| D5/ D4 D3 DZ D1 D(
0({0| 00| 1| O] 1HPMVC|VF|P
(. Don't Care

» Boosting circuit ON/OFF is specified by setting P.
For operating the boosting circuit, the oscillating
circuit must be in operation.

P =0 : Boosting circuit OFF
P =1 : Boosting circuit ON
» Voltage follower ON/OFF is specified by setting VF.

VF =0 : Voltage follower OFF
VF =1 : Voltage follower ON
» Voltage regulating circuit ON/OFF is specified by
setting VC.
VC =0 : Voltage regulating circuit OFF
VC =1 : Voltage regulating circuit ON.

» High power mode ON/OFF is specified by setting
HPM.
HPM

0 : High power mode OFF
HPM 1

: High power mode ON

Power control (2)

Function: Controls the operation of the built-in power
circuit.

RE| AO|WR|D7| D6| D5| D4 D3 DZ D1 D(
10|00 1| O 1| IREBASBIRL IRD
(. Don't Care

» The relation of IR0 and option combinations is shown
in the following table.

IR1 | IRO | (1 + Rb/Ra)
0 0 Small

0 1 .

1 0

1 1 Large

 Bias selection is performed by setting BAS.
BAS =0 :1/5bias
BAS =1 :1/4bias
« Either built-in V5 voltage regulating resistor or external

System set (1)

Function: Selects an opti®®OM and sets the common
shift direction and the use/no use of CGRAM.

RE| AO|WR| D7| D6| D5| D4 D3 DZ D1 D(
00|00 1] 1| 0| Ry RO Cs C

G)

* The relation of R1 and RO combinations is shown in
the following figure.

R1 | RO
0 0

ROM combination

Standard ROM (160 characters or
154 characters)
+ option ROML1 (96 characters)

Standard ROM (160 characters or
154 characters)
+ option ROM2 (96 characters)

Standard ROM (160 characters or
154 characters)
+ option ROM3 (96 characters)

Standard ROM (160 characters or
154 characters)
+ option ROM4 (96 characters)

e The COM shift direction is specified by setting CS.

CS =0 :COM left shift =
(COM1 - COM32 - N
COMS1 - COMS2) a
CS =1 : COM right shift 7

(COM32 -, COM1 -
COMS1 - COMS2)
e The use/no use of CGRAM is specified by setting CG.
CG =0 : Nouse of CGRAM
CG =1 :Useof CGRAM

System set (1)

Function: sets the normal/reverse display of SEG
characters.
This function operates for each character.

RE| AOfWR| D7| D6| D5 D4 D3 D2 D1 DO

1/0] 00| 1] 1] O] * *|SY *

[I: Don't Care

e The normal/reverse display of SEG is specified by

resistor (no use of built-in resistor) is selected by setting SS.
setting IRS. SS =0 : Normal display of SEG
IRS =0 : No use of built-in resistor SS =1 : Reverse display of SEG
IRS =1 : Use of built-in resistor * For the symbol register RAM output, only the normal
display is available.
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» Example of display (compared by the same mounting method)

|
|
|
|
|
|
|
0

|
0
L]
|
0
0
0
0

|
0
L]
|
0
0
0
0

| |
L]
L]
|l
L]
L]
L]
L]

§ (SS, CS) = (0, 0)

o | | [ ][]
CICICIC T 1T
LI T 1
CICIC I T 1T
OO

RAM address set (1) [DDRAM, static icon
RAM, electronic volume RAM]

Function: Sets the address for writing data into the

(SS, CS) = (1, 0)

] ][]
I |
I
| [ ]
I |
I |
I |
| [

|
|
|
|
|
|
|
0

(SS,CS)=(0,1) (SS,CS)=(1, 1)

NN |
WLl
WLl
WLl
I
I
Il
eIl
L]
L]

RAM address set (2) [CGRAM, symbol register
RAM]

DDRAM, static icon RAM (including blink
control), and electronic volume RAM in the
address counter. When the cursor appears, it
is displayed at the display position
corresponding to the DDRAM address set by
this command. (When the static icon RAM
or electronic volume RAM is specified, the
cursor disappears on the display.)

RE| AO

WR

D7

D6|D5|D4 Dq Dq Dj D(

0

1

ADDRESS

(1) The settable address is the address 00H to 7FH in D6

to DO.

(@ When writing data in the RAM, set the address for
writing data by this command. Next, when data is

Function: Sets the address for writing data into the

CGRAM or symbol register RAM in the
address counter.

When the CGRAM address is set, the cursor
will disappear on the display. When the
symbol register RAM is set, the cursor moves
to the corresponding symbol position, causing
this symbol to blink selectively.

When the cursor home command is executed
immediately after execution of this instruction
(before execution of RAM Address Set (1)),
the cursor will not be displayed. (Because
the address is set at address 30H of RE-1 of
the RAM map.)

RE

AO

WR D

D6 D5 D4 D3 DZ D1 D

~
=

0] 1 ADDRESS

written in succession, the address will be automatically
incremented. (OOH to 7FH 00H)

(® RE = 0, 09H is for testing. Be sure not to use it!

(@) The settable address of the address of 00H to 7FH in

D6 to DO.

(@ When writing data in the RAM, set the address for
writing data by this command. Next, if data is written
in succession, the address will be automatically
incremented. (O0OH to 7FH 00H)

® RE =1, 30H - 5FH i8s set to No Use.

It is not

available.
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<Example of Address Set>

completed?

Write in RAM? NO >
Set RE bit - )
| Be sure to set the RE bit
and the address in a pair.
Set address -
Write Note: When making access to the RAM after a
change of the RE bit, be sure to set the
_ address. If not, the contents of the RAM
YES Write will be abnormal on the display.

[S1D12400 RAM map] (4-line 16-digit display)

o
=)
<
N
-
@)
—
n

Low
RE High™\Qrder| 0 1 2 3 4 5 6 7 8 9 A B C D
order
OXH Sl SIB Unused EV TESIT Unused
1XH Unused
Symbol register:
2XH Unused COMSL1, 2
3XH DDRAM line 1 For static icon:
0 COMSA, SEGSA -J
4XH DDRAM line 2
5XH DDRAM line 3
6XH DDRAM line 4
7XH DDRAM line 5
0XH CGROM(00H) CGROM(01H)
1XH CGROM(02H) CGROM(03H)
2XH CGROM(04H) CGROM(05H)
3XH Unused
1
AXH Unused
5XH Unused
6XH Symbol register
7XH Symbol register
Sl :Static icon RAM
SIB :Static icon blink control RAM
EV  :Electronic volume RAM
TEST :Testing register. Don't use it.
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[S1D12400 Series RAM map] (2-line 16-digit display)

Low
RE High™\order| 0 1 2 3 4 5 6 7 8 9 B C D
order
OXH S SIB Unused EV TESIT Unused
1XH Unused
Symbol register:
2XH Unused COMS1, 2
3XH DDRAM line 1 For static icon:
0 COMSA, SEGSA -J
4XH DDRAM line 2
5XH DDRAM line 3
6XH DDRAM line 4
7XH DDRAM line 5
OXH CGROM(00H) CGROM(01H)
1XH CGROM(02H) CGROM(03H)
2XH CGROM(04H) CGROM(05H)
3XH Unused
1
4XH Unused
5XH Unused
6XH Symbol register
7XH Symbol register

Sl :Static icon RAM

SIB :Static icon blink control RAM
EV  :Electronic volume RAM
TEST :Testing register. Don't use it.

[Display range of each master]
The following shows the display range for the DDRAM area when the vertical double size is unspecified and scroll
amount is 0 line:

S1D12400 (4 lines by 16 columns) 1st line on display RE=0 30H to 3FH
2nd lineondisplay @RE=0 40H to 4FH
3rd line on display RE=0 50H to 5FH
4th line on display RE=0 60H to 6FH

S1D12401 (3 lines by 16 columns) 1st line on display RE=0 30H to 3FH
2nd line on display RE=0 40Hto 4FH
3rd line on display RE=0 50H to 5FH

S1D12402 (2 lines by 16 columns) 1st line on display RE=0 30H to 3FH
2nd lineondisplay @RE=0 40H to 4FH
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RAM data write (1 Data is written into the DDRAM, CGRAM, symbol

Function: Writes datain the RAM areas of the DDRAM,

register RAM, static icon RAM, or electronic volume
RAM.

(2 The address counter is automatically incremented by
1, so data can be written in succession. However, the
address counter advances from O0H to 7FH to O0H.
Accordingly, when writing data into the CGRAM,
take care not to write it at the addresses subsequent to
30H.

CGRAM, symbol register RAM, static icon
RAM, and electronic volume RAM.

Before this command, be sure to execute the
address set command.

After that, each time data is written, the
address will be automatically incremented.
(Regarding the RE bit, the contents set by the
command will be kept in memory.)

RE

A0

WR D7| D6| D5| D4| D3| D2| D]| D(

0/1

0 DATA

<Data write example>
An example of writing one line of data into the DDRAM continuously is shown below.

NOP

Set RAM address

Write data

o
=)
<
N
-
@)
—
n

NO

End of 1 line?

Note: Before executing instructions in succession,
secure a time exceeding tcyc and then
execute them.

Test mode

Function: A no-operation command. No operationis Function: An IC test mode set command. Don't use it

performed functionally. However, because in any case.

a test mode reset function exists inside, the

test mode can be resetifthe IC is putinto this  |Re| Aol WR| D7| D6| D5l D4 D3 DZ D1 DO
mode by an effect of noise.

It is recommended to add this command at 0/1) 0] 0] O] O] O] O] *| *] *
each breakpoint of the program.

*

RE

A0

WR| D7| D6 D5 D4 D3 DZ D1 DO

0/1

0| 0] 0] 0Of Of Of Of O] O

Rev. 2.1
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8. CHARACTER GENERATOR The CGROM of the S1D12400 series is a mask ROM and
is compatible with the user's own CGROM. Please ask

Character Generator ROM (CGROM) our sales department for further information.

The S1D12400 series is provided with a character Regarding a changed product of CGROM, the product

generator ROM consisting of up to 544 types of characters. name is defined as follows:

Each character size is of a structure af&dots.

A character code table of the S1D12400 series is shown Example: S1D12400D0B*

in CGROM Table X to X. Inthis case, which of CGROM 1

and CGRAM should be used for the 6 characters of 00H Digits corresponding to CGROM
to O5H of the character code is specified by the system set pattern change

command.

The following shows the standard font specified for S1D12400 series:

S1D12400D10B, S1D12400T00A4 : JISS1 (Font A)
S1D12400D11B, S1D12400TO0B : ASCII (Font B)
S1D12400D16B, S1D12400T00& : JISS2 (Font G)

S1D12401D10B, S1D12401TO0A : JISS1 (Font A)
S1D12401D11B, S1D12401TO0B : ASCII (Font B)
S1D12401D16B, S1D12401T00& : JISS2 (Font G)

S1D12402D10B, S1D12402T00A4 : JISS1 (Font A)
S1D12402D11B, S1D12402T00B : ASCII (Font B)
S1D12402D16B, S1D12402T00& : JISS2 (Font G)
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Character Generator RAM (CGRAM)

The S1D12400 series is provided with a CGROM that permits the user to program character patterns so as to attain a
character display with a high degree of freedom. When using the CGRAM, select Use of CGRAM by the system set
command. The CGRAM capacity is 240 bits having a structurexd 8ots and optional 6 types of patterns can be
registered.

The relation among CGRAM character patterns, CGRAM addresses, and character codes is shown below.

Character RAM Address CGRAM data (character pattern) |Character display
code |(CGRAM selection: RE=1)| D7 DO [SEG
O0H (OOH to O7H) ol *|*|*]ol1]l2]1 |2 ml (1]
02H (10H to 17H) 1| *]*|*[12]o]ofo]o BCO04d
04H (0Hto27H) |2 [« |+ |+ |1 |o|ofo o EOOO0
3|+l *lol1]1]1 ]2 | ] ]|
4+ +«]+]olololo |1 | OOOOM
s« «+«|olololo |1 OOoOodm
6 x|~ | *~]a]af1]l1]o EEENT]
OOo0odad
71 *[*]o]Jo]ofo o
01H (08H to OFH) 8| *|~|*]olo|l1]0 o0 Oomcd
03H (18H to 1FH) 9|*|*|*|o|lo]1]o]o OOomcn
05H (28Hto2FH) |A | * | *[*]o 1|11 ]o ONMENCO
B|*|=+«|=+«]o|1]1]|1 o0 [l | | [N
cl*|*|*|o|1|1]1]o ONMENCO
pl*«|*|*«]2fl2]2]2]2| HENENR
E|l«|*|*|2|2|2|1 |1 [ [ 1 1]
Fl«[+{+*]olo|lo]o |o]| OOOOO
N N A R A
Unused Character data
1: Display
0: No display

The character size 0f68 can also be set. In this case, use the RAM of *7H, *FH of the CGRAM address. However,
when the under-bar cursor is used, the data of *7H, *FH is displayed in reverse form.
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Symbol Register RAM

The S1D12400 series is provided with a symbol register RAM that permits setting each symbol so that symbols may be

displayed individually on the screen.

The symbol register capacity is 160 bits in both S1D12400, S1D12401 and S1D12402 series and up to 160 symbols car

be displayed.

Each symbol can be blink-controlled in units of bit by using D7 and D6.
The relation among symbol register display patterns, RAM address and write data is shown by citing an example.

[S1D12400 (4-line 16-digit display), S1D12401 (2-line 16-digit display)]

® b ©®
RN N e B | I |
RN N e B | I |
RN N e B | I |
N N e B | I |
RN N e B | I |
RN N e B | I |
RN N e B | I |
RN N | I |

NN .
1 2 3 4 5

06 /00 . 00000  OOO000

o
COMS1 S
5
—
coms2 OOO0O0 ------------ OCO000  OOOOO ’
61 ¢+ =+ ° 65 151 - + 155 156 « + - 160
SEG1 2 3 4 5 SEG7L - - - 75 SEG76 -+ - - 80
Bits for symbol
RAM address [RE = 1]
D7 DO
0 BONF| IORH * 1 2 3 4 5
60H to 6FH 1 |BONF/IORH| * 6 7 8 9 10
F |BONF[IORH| * 76 77 78 79 80
0 |BONF/IORH| * 81 82 83 84 85
70H to 7FH 1 |[BONF/IORH| * 86 87 88 89 90
F |BONF{IORH| * 156 | 157 | 158 | 159 | 160
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Note 1: When a symbol is 1.5 times as large as other bits, it is recommended to divide it into COMS1 and COMS?2 for

driving.
D7 (BONF) | D6 (IORH) Function
0 * No blink
1 0 D4 to DO blink in black-and-white reverse form.
1 1 The bits of “1” out of D4 to DO blink.

fBLINK : 1 to 2Hz

6-50 EPSON Rev. 2.1



S1D12400 Series

Static lcon RAM

The S1D12400 series can display static icons in the blink by using the pins of COMSA to SEGSA to J. The
standby mode. relation between static icon functions and static icon
Each of 10 icons can be set in respect of ON/OFF and RAM write data is shown below.

RAM address Sldata Display
[RE=0] N
D7,D6,D5,D4,D3,D2, D1,DO0 [d--- orFF M- - - ON ]
1 1 1 1 1 1 1
1 1 1 1 1 1 1
R SEGSA B C D E
I I I I I I L
1 1 1 1 1 1 1
X!kx!x'o0!'o!o0'0'o0 O 0Oo0onod
XIXiXx!0,0/0!01!1 OoOooo0dmnm
00H X1 X1 K1010101110 OooomOd
Xixixitilzizilia EEEERN
R SEGSF G H | J
1 1 1 1 1 1 1
1 1 1 1 1 1 L
XiXiX,0,0,0,0.,0 O000ono
XX %X;0,0;0,;0 ;1 OO0OO00Om
01H XX X 070707170 Oo0Oo0OmOd
Kix k1110101 EEEERN
For static icons, blink ON/OFF control can be exerted §r
independently for each pin. N
la)
ISB data VS pin (7)'
RAM address Function
[RE =0] | | | | | | |
D7 : D6 : D5 : D4 : D3 : D2 : D1 : DO
02H X 1 X 1 K | SEGSA | SEGSB | SEGSC | SEGSD i SEGSE | Biink
: : : : : : : 1=0N
03H X 1 X | X | SEGSF , SEGSG , SEGSH |, SEGS| | SEGSJ | 0=OFF
1 1 1 1 1 1 1
The following table shows a static icon ON/OFF function
and static icon blink control.
Sl data Display
RAM address
[RE = 0] a1
D7:D6 1 D51 D41 D31 D21 D11 DO [d--- oFF M- - - ON ]
1 1 1 1 1 1 1
T T T T T T T
OOH XiXiX:11,0,1,1,0 SEGSA B C D E
1 1 1 1 1 1 1
T T T T T T [
02H XX %X,0,1,0,;1,0 HCORNEQO
A
A faLink
1 1 1 1 1 1 1
1 1 1 1 1 1 1
S R T T HENE[[]

feLink: 1 to 2Hz

<Cautions for static icon operation>

» Be sure to write static icon data when the oscillating circuit is on. If the data is written when the oscillating circuit

is off (Sleep Mode), previous display may remain and instantaneous lighting may occur.

» To perform resetting on the RES terminal except at the time of turning on power, turn off the static icon and blinking
in advance, then turn off the oscillating circuit. If resetting is performed when the static icon or blinking is on,

instantaneous lighting may be caused by stopping of the oscillating circuit.

Rev. 2.1 EPSON 6-51



S1D12400 Series

Electronic Volume RAM

The S1D12400 series is provided with an electronic When a \é voltage regulating built-in resistor is used,
volume function that permits controlling the liquid crystal  this function can attain a wider adjustment if the resistor
drive voltage ¥ and adjusting the density of liquid ratio set command is used together.

crystal display. The electronic volume function can The relation between electronic volume set RAM
select one of 32 states of the liquid crystal drive voltage addresses and write data is shown below.

by writing 5-bit data into the electronic volume RAM.

Electronic volumedata
Function RAMaddress . . . : : : . State VEV
[RE=0] I I I I I I I
D7!D6! D5! D4 ! D3! D2! D1! DO
T
XX X, 0,0,0,0,0 0 VREG-0
— T
XiXi%X1010101011] 1 VREG-«
| | | | | | |
| | | | | | |
X : X : X : 0 : 0 : 0 : 1 : 0 2 VREG-2a
1 1 1 1 1 1 1
Electronic 08H
volume
T T T T T T T
X1k i1 Kki1 111111001/ 29 VREG-290
| | | | | | |
*:*:*:1:1:1:1:0 30 VREG-30a
I I I I I I I
A S S
X : X : X : 1 : 1 : 1 : 1 : 1 31 VREG-31a
R
09H *:*:*:*:T4:T2:T1:TO - For test
1 1 1 1 1 1 1
X :Unused

o :0=VREG/150
Note :Address"09H"(RE=0)isusedfortest.Don'tuseit.
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9. ABSOLUTE MAXIMUM RATINGS

ltem Symbol Standard value Unit
Supply voltage (1) Vss —7.0to +0.3 Vv
—7.0to +0.3
Supply voltage (2) Double boosting Vss2 —7.0to +0.3 V
Triple boosting —6.0to +0.3
Supply voltage (2) Vs, Vout —18.0to +0.3 V
Supply voltage (3) V1, V2, V3, V4 Vs to +0.3 V
Input voltage VIN Vss-0.3 to +0.3 V
Output voltage Vo Vss—0.3 to +0.3 Vv
Operating temperature Topr -30 to +85 °C
TCP -55to +100
Storage temperature : Tstr °C
Bare chip —65 to +125
(Vcce) Vob \VVbD
(GND) Vss A
[Vss2]
A Vs

Notes:

1. All the voltage values are based an¥ 0 V.

2. The voltages of ¥ V2, V3, and 4 must always meet the condition obly> V1> V2>V3=>V4>Vs
and the condition of b > V5> Vout, VDD = (Vss Vss) = VouT.

3. Ifthe LSl is used exceeding the absolute maximum ratings, it may result in permanent destruction.
desirable to use the LSl in the condition of electric characteristics at ordinary operation. If this condi

is exceeded, a malfunction may be caused to the LSI, having a bad effect on its reliability.

Operating voltage range forsgsystem (\dsand \5s2 and \5 system (\g)

Set the \6s2to ensure that thedUT does not exceed the following operating voltage range:
It applies when an external power supply is used. When using an internal power supply, make suss ito etV
that VouT may not exceed the operating voltage rangessyétem given below.

When 1/4 bias is used

When 1/5 bias is used

> >
1 1 : Lq 1 1 : Lr!
0 0
Sieov. . I LA -60v. . I S
~15— 5 15— 5
2 i =z i
8 ~10—] . g o 8 ~10—] . g o
= g9 2 | g2
¢ g: = s §c
DNy S S SN S S S
—5 i r L —5 1
2 : ' v 5oV | . L]
< ! s % | ! 45V
! T} i n
I I 5
I
I I I I T 1 I I I I T 1
-1 -2 -3 -4 -5 -6 -1 -2 -3 -4 -5 -6
Vss—VbD[V] Vss—VbD[V]
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10. DC CHARACTERISTICS
[Vss=-5.5Vto-1.8V, Ta=-30 to 85 unless otherwise specified]

Item Symbol Condition Min. Typ. | Max. Unit [Applicable pin
Supply Recommended | Vss — -3.6 — 2.4 V. |Vss *1
voltage (1)| operation -5.5 -1.8
Supply Recommended | Vss2 — -3.6 — 2.4 V| Vss2
voltage (2)| operation -5.5 -1.8 *2 *9
Supply Recommended V5 When 1/4 bias used -16.0 — -5.0 V |Vs *2
voltage (3)| operation When 1/5 bias used -16.0 — -4.5 vV
Vi, V2 — 0.6xVs5 — VbD V |V, V2
V3, Va — V5 — 0.4xV5 VvV |V3, Va
HIGH-level input voltage (1)| VIHC Vss=-24Vto-1.8V |0.1xVss| — \/DD V. |*3
LOW-level input voltage (1) | ViLc Vss — |0.9xVss| V
HIGH-level input voltage (2)| VIHC Vss=-5.5Vto-2.4V |0.2xVss| — /DD V
LOW-level input voltage (2) | ViLc Vss — ]0.8xVss| V
Input leak current ILi | VIN=VDD or Vss -1.0 — 1.0 MA | *3
Liquid crystal driver ON RoN | Ta=25°C V5=—7.0V — 20 40 KQ |COM,SEG
resistance AV=0.1V *4
Static current consumption | 10DQ — — 0.1 5.0 PA | VDD
Dynamic DD During display| V5=—6V no load — — 80 MA | VDD *5
current At standby | Oscillation ON, — — 20 A | VDD *6
consumption power OFF
At sleep Oscillation OFF, — — 5 PA | VDD
power OFF
During access| fcyc=200KHZ — — 500 PA | VDD *7
Input pin capacity CIN | Ta=25°C f=1MHZ — 5.0 8.0 pF | *3
Item Symbol Condition Min. Typ. | Max. Unit |Applicable pin
Frame frequency frR Ta=25°C  Vss=-3.0V 70 100 130 Hz |*10
External clock frequency fck 2-line display (S1D12402) — 28.8 — KHz |*10 *11
fck 3-line display (S1D12401) — 41.6 — KHz |*10 *11
fck 4-line display (S1D12400) — 54.4 — KHz |*10 *11
ltem Symbol Condition Min. Typ. | Max. Unit |Applicable pin
Minimum reset pulse width | tRw — 10 — — ps | *8
Reset start time tRES — — — 50 ns |*8
Dynamic system
Item Symbol Condition Min. Typ. | Max. Unit |Applicable pin
Input voltage Vss2 Double boosting -5.5 — -1.8 V. |Vss2
= Triple boosting -5.5 — -1.8
2 | Boosting output Vout Double boosting -11.0 — — V| Vourt
g voltage Triple boosting -16.5 — —
Z | Voltage regulating Vout — -16.5 — 5.4 V| Vourt
g circuit operating voltage
% Voltage follower Vs — -16.0 | — 4.5 Vo|Vs *12
oM | operating voltage
Reference voltage VREG Ta =25°C -0.05%/°C -2.06 | -2.0 | -1.94 vV |—
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*1: The wide operating voltage range is guaranteed *9: The boosting circuit performs boosting, using voltage
except the case where a sudden voltage change between the WD and \ss2as source voltage. Check
occurs during MPU access. the Vss2input voltage to ensure that it does not
In the low-supply voltage data holding characteristic, exceed \WUT absolute maximum rating, or the
it is applied in the sleep mode and MPU access operating voltage range of thessystem (\8s) and
cannot be guaranteed V5 system (\8).

*2: At triple boosting, take care about supply voltage  *10:Frequencyfosc of the internal circuit drive
Vss2so that it may not exceed the ¥perating oscillating circuit and boosting clock fBST vary
voltage range. according to the type. The following shows the

*3: DOto D5, D6 (SCL), D7 (SI), A0, RES, CS, WR (E), relationship between the oscillating cirdigscand
P/S, IF. C86. CK boosting clock f BST:

*4: This is a resistance value when a voltage of 0.1 V is « fosc= (number of digitsk (1/duty)x frr
applied between output pins SEGn, SEGSn, COMn, o fBsT= (1/2)x (1/number of digitsk fosc
and COMSn, and each power pin(V¥2, V3, Va4). *11:Enter the following input when performing
This is specified within the range of operating operations by the external clock, without using the
voltage (2). built-in oscillating circuit:

RoN=0.1V /Al e Duty = (th/fosc) x 100 = 20 to 30%
(Al: A current flowing when 0.1 V is « fosc= 1ftosc
applied between the power supply and
the output) —‘

*5: Applies under the following conditions:

* No access from MPU during all characters ‘HIGH’ -« tosc——» th —  |e—
display

’ de?r:tlijr:g_m circuit and oscillating circuit are *12: Adjust the \6 voltage regulating circuit within the

« CGRAM Qnused, HPM = 0 specifiedsy= -3.0 voltage follower operating voltage range.

*6: Applies under the following conditions:
 Standby mode
* ALl the built-in power circuit off
« Display off
« Oscillating circuit on

*7: Indicates that fcyc is used for writing at all times.

The current consumption during access is
approximately proportional to the access frequency
(fcye).

*8: Specifies the RES signal minimum pulse width. To
perform resetting, it is necessary to input the pulse
having a width ofrw or more. Original, the method
for reset case 1 is used, but the method for reset case
2 can also be used if the reset start time condition of
{REsOF less is satisfied.

VDD Reset case 1
Power
supply Vs
- VDD
RES /
Vss ‘ _
D tRwW V|
Power VoD Reset case 2
supply
Vss
| {RES
- VDD
RES
tRW
* All timing are specified on the basis of 20% and 80% sﬁ‘y
Rev. 2.1 EPSON 6-55
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11. AC CHARACTERISTICS

System Bus Write Characteristics | (80 series MPU)

-— {AH8

_ ></
A0, CS (
tAH8
- » - {CYC8 >
tcc
= e
-+— {DSg ———— 4— [DHg —®
DO to D7
N
[Vss =-5.5V to—-4.5V, Ta=-30 to 85°C unless otherwise specified]
Item Signal |Symbol Meas.u.rlng Min. Max. Unit
. condition
Address hold time A0, CS tAHS - 30 - ns
Address setup time o taws - 60 - ns
System cycle time WR tcycs - 300 - ns
Control pulse width (Write) tcc - 60 - ns
Data setup time DOtoD7| tbss - 60 - ns
Data hold time tDH8 - 50 - ns
[Vss =-4.5V to—-2.4V, Ta=-30 to 85°C unless otherwise specified]
Item Signal |Symbol Meas.u.rlng Min. Max. Unit
condition
Address hold time A0Q, CS tAHS - 30 - ns
Address setup time taws - 60 - ns
System cycle time WR tcycs - 500 - ns
Control pulse width (Write) tcc - 100 - ns
Data setup time DOtoD7| tbss - 100 - ns
Data hold time tDH8 - 50 - ns
[Vss =-2.4Vto-1.8V, Ta=-30 to 85°C unless otherwise specified]
Item Signal | Symbol Meas.u.rlng Min. Max. Unit
_ condition
Address hold time A0, CS tAHS - 30 - ns
Address setup time taws - 60 - ns
System cycle time WR tcycs - 1000 - ns
Control pulse width (Write) tcc - 200 - ns
Data setup time DO to D7 tDss - 200 - ns
Data hold time tDH8 - 50 - ns

*1: Atthe fall and rise time of input signals, set 15 ns or less.

*2: Every timing is specified on 20% and 80% afy/

*3: The same timing is not required for A0 and CS. Input signals so that A0 and CS maytsatisindtaqs

respectively.
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System Bus Write Characteristics 1l (68 series MPU)

SN

\i

tcyce

tEWL
tawe tEWH

—»

AO,CS

g%

tDs6

DO to D7

taHe

tDH6

[Vss =-5.5V to-4.5V, Ta =-30 to 85°C unless otherwise specified]

Measuring

Item Signal |Symbol " Min. Max. Unit

condition
System cycle time A0, CS tcyce - 300 - ns
Address setup time tawe 60 - ns
Address hold time tAH6 30 - ns
Data setup time DOtoD7| tbse - 60 - ns
Data hold time tDH6 - 50 - ns
Enable HIGH pulse width E tEWH - 60 - ns
Enable LOW pulse width E tEWL - 60 - ns

[Vss =-4.5V to—-2.4V, Ta=-30 to 85°C unless otherwise specified]

Item Signal |Symbol Meas'u.rlng Min. Max. Unit

condition
System cycle time A0, CS tcyce - 500 - ns
Address setup time tawe 60 - ns
Address hold time tAH6 30 - ns
Data setup time DOtoD7| tbse - 100 - ns
Data hold time tDH6 - 50 - ns
Enable HIGH pulse width E tEWH - 100 - ns
Enable LOW pulse width E tEWL - 100 - ns

[Vss=-2.4Vto-1.8V, Ta =-30 to 85°C unless otherwise specified]

Item Signal |Symbol Meas.u.rlng Min. Max. Unit

condition
System cycle time A0, CS tcyce - 1000 - ns
Address setup time tawe 60 - ns
Address hold time tAH6 30 - ns
Data setup time DO to D7 tDse - 200 - ns
Data hold time tDH6 - 50 - ns
Enable HIGH pulse width E tEWH - 200 - ns
Enable LOW pulse width E tEWL - 200 - ns

*1: tcycesindicates the cycle of the E signal in the CS active state.
It is necessary to seculievcs after CS becomes active.

*2: For the rise and fall time of input signals, set 15 ns or less.

*3: Every timing is specified on 20% and 80% &/ -

*4: The same timing is not required for AO and CS. Input signals so that A0 and CS maytsatisandtaqe

respectively.

Rev. 2.1
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S1D12400 Series

Serial Interface

A0

SI

[Vss=-5.5Vto—-4.5V, Ta=-30 to 85°C]

Item Signal |Symbol Meas.u'rmg Min. Max. Unit

condition
System clock cycle SCL tscyc - 700 - ns
SCL HIGH pulse width tsHw - 250 - ns
SCL LOW pulse width tsLw - 250 - ns
Address setup time A0 tsAs - 50 - ns
Address hold time tSAH - 250 - ns
Data setup time Sl tsbs - 50 - ns
Data hold time tSDH - 50 - ns
CS-SCL time CS tcss - 150 - ns
tCsH - 500 - ns

[Vss=-45Vto-2.4V, Ta=-30to 85°C]

Item Signal |Symbol Meas'u.rlng Min. Max. Unit

condition
System clock cycle SCL tscyc - 1000 - ns
SCL HIGH pulse width tsHW - 300 - ns
SCL LOW pulse width tsLw - 300 - ns
Address setup time A0 tsAs - 50 - ns
Address hold time tsAH - 300 - ns
Data setup time Sl tsbs - 50 - ns
Data hold time tSDH - 50 - ns
CS-SCL time CcSs tcss - 150 - ns
tCsH - 700 - ns

[Vss=-2.4Vto-1.8V, Ta=-30to 85°C]

Item Signal |Symbol Meas.u'rmg Min. Max. Unit

condition
System clock cycle SCL tscyc - 2000 - ns
SCL HIGH pulse width tsHw - 300 - ns
SCL LOW pulse width tsLw - 300 - ns
Address setup time A0 tsAas - 50 - ns
Address hold time tSAH - 500 - ns
Data setup time Sl tsbs - 50 - ns
Data hold time tSDH - 50 - ns
CS-SCL time CS tcss - 150 - ns
tCsH - 900 - ns

*1: For the rise and fall time of input signals, set 15 ns or less.

*2: Every timing is specified on 20% and 80% ofy/ -

*3: To validate a command or data immediately before the rise dfcSSmust be satisfied at the latch timing of DO
data. If CS is started at another data latch timing, the previous command or data will not be input.
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12. MPU INTERFACE CONNECTION EXAMPLES (FOR REFERENCE)

The S1D12400 series can be connected to the 80 series MPU or 68 series MPU. Furthermore, it can be operated with les

signal lines if the serial interface is used.
When an MPU bus, port, etc. are put into high-impedance for a certain period by RESET, input RESET into this machine
after the input to the S1D12400 series becomes definitive.

80 Series MPU

f VDD
Vcc VbD
A0 > AO C86
os 3
Alto A7 Decoder > CS S
5 IORQ - »
o S
= DO to D7 > DotoD7 | &
RD 0
WR »| WR n
RES |= »| RES P/S
GND * Vss
| RESET l
Vss
68 Series MPU
T VDD
| T o
vee VoD =
AO » A0 c86 g
= |8 7
AltoAlS o Decoder > CS S| IF
5 VMA > o
a RIW > 3
= g
DO to D7 > DO to D7 é'
E > E 0
RES |- »| RES P/S
GND _L Vss
| RESET l
Vss
Serial Interface
T VbD
| [ A
Vcc VDD
AO »| AOQ Cc86 VDD or Vss
- [}
»| CS 2
Alto A7 [——> Decoder 5 | IF
2 p
s <
S
Port 1 > S1 a
Port 2 > scL v
RES [« »| RES P/S
GND L Vss
RESET I v

Vss
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13. INTERFACE WITH LCD CELL (FOR REFERENCE)

[16 digitsx 4 line 5x 8 dots + symbol]
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[16 digitsx 3 line 5x 8 dots]

16 columns

1

LCD panel

salas

00v2TdaTs

6-61

L

P

[ I -

v L

Symbol

m
[
m
[
m

m
|mE)

"

mmmmm
T

mmrrm

[MEpEEpEEpEE]

T
mor
[N pEEpE.)
imnisminml
[NEjEmpuE)
[mnlsminm
[NEEEpEN]
mor
[N pEEpE.)

momrmrm
| NS NN N SN
mommmrm
| NI EE NN NN

M
m mrn
=) “ |NmpuE)

mrm
oaT
[NEEE NN

m
[
m
[
imnl

=)

m
=)
m
[mu)

Character

m
[mu)

EPSON

T
mmm
[== gy
mrmrm
|[SpEEpuE)
mmm

mr
[mEuE)
mr
M
[N EE NNy

[l
[mn]

S1D12401

COMSA
SEGSA

SEGSJ

COoMSs1

COMS2

COoM9
10
11
12

13

14
15
16
18
19
20

Ccom17
21

22

23

24
SEG1
SEG2
SEG3
SEG4
SEG5
SEG80
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[16 digitsx 2 line 5x 8 dots]

16 columns

1

LCD panel

L

[T

1

r1rhrhrh$rhrhrhrhr-|

L

Symbol

m
[}
m
[
imul
[}

mrmrmr
|[NEpEE NN
mrmrmr
|NEpEEpEE N}

mmmmm
T
|[NEpEE .-
[N R -]
mor
[N pEEpE.)
mor

[N pEEpE.)
[mnlsminm

[NEEEpEN]

imnisminml

[NEpEmpun]
Mo
| NS EE NN

imnl
=)
m
[
imul
[}

Character

[EmpEmpuE]
imalanlaminninsl
|NEpEEpEE NN EE]

S1D12402

COMSA
SEGSA

SEGSJ

10
11
12
13
14
15
16

COoMms1
COMS2
com1
COM9

SEG1
SEG2
SEG3
SEG4
SEG5

SEGB80
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14. LCD DRIVE WAVEFORM (B WAVEFORM)

VDD
Vi
COM 1 V2
V3
Va
Vs

NI SN
NN

COM 1
COM 2
COM 3
COM 4
COM S5
COM6
coMm7 —f

Com8 R

mMrm
|

S, bl it

VDD

COM 2 V2
V3

COM9 —f
COM 10
COM 11
COM 12
COM 13
COM 14
COM 15 —Hf

0

L

Vs

VDD
Vi
COM 3 V2
V3
Va
Vs

-

LJI_TI

COM 16

L
[mu]
(mm|
L
=

L
(mm|

NI SN
NIEN

SEG 1
SEG 2 — VDD
SEG3 —— Vi
SEG4 ——F—F— SEG 1 V2
SEGS ——M— V3
V4
Vs

N

N~
-

VDD

o
=)
N
N
~
(@]
~
n

SEG 2

N
<
N

\,«\

NN
<
o

COM1-SEG1 V3

~~

1
<
[

=
|
<
=

COM1 - SEG 2 V3

N

T
<
[

(= N
|
<
=
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15. INSTRUCTION SETUP EXAMPLE
(REFERENCE)
(1) Initialization
This IC has no power-on reset function when power
is turned on. Accordingly, the IC internal status is

indefinite when the power has been turned on. Be
sure to initialize the system. If electric charge remains
in the smoothing capacitor connected between the
liquid crystal drive voltage output terminal {¥o

Turn on Vop-Vss power when RES terminal=LOW. V5) and_\bD t_ermlnal, such a troubIe as temporary
blackening will occur when power is turned on. To
I avoid such a trouble, follow the steps given below:
Power stabilizes.
After power and input level to this IC have been
stabilized, change RES LOW to RES HIGH
subsequent to tRw holding. (Reset clear)
Command state (initial state) I |
"See this specification No.21". | Note 0: (0)isaNOP command. This command has a |
* | function to clear the test mode. After resetting, |
: it is recommended to execute this command .
Wait for 20 microseconds or more I several times before starting input. It is also I
I recommended to execute it on a periodic basis I
I | at a proper position of the insutruction. |
Command input:Asterisked items (*) are in no | o |
particular order. - Note 1: (7) denotes RAM initialization. Set the contents .
(0) NOP(Note 0) I to be displayed in the beginning. For items not I
(1) System set I to be displayed (RAM clear), use the following |
(2) Power save control | steps: |
-PS : off(power save) | - DDRAM - write 20H (character code). I
-O :on(oscillating circuit) . - CGRAM - write OOH (data "0"). .
(*) Line scroll control set I - Symbol register - write OOH (data "0"). I
(*) Line blink vertical double size display I _
control set | The RAM data is unspecified at the time of RES |
(*) power control set | input (after power is turned on). If the data "0" I
-IRS,BAS,IRI,IRO . is not written at this stage, unexpected display :
(*) Electronic volume resistor set ! may occur to the unset position. I
-Address :00H -Data (* * * * * I |
(7) RAM set (Note 1) | Note 2: Defined by the rising characteristics of the |
-RAM address set : boosting circuit, power regulating circuit and .
-Data write I voltage and follower circuit, time setting varies I
¢ I according to the external capacity. So be sure I
| to make confirmation by external capacity, and |
(8) Power circuit ON | set this time. I
I I Note 3: The dynamic drive system display lamp is lit up I
Wait for 500 microseconds or more. (Note 2) I by the dl_splay on/oft _cor_nmand Whef‘ 'I IS on. I
| The static icon lamp is lit by the static icon control |
I | command. So to light up the lamp simultaneously I
: with start of display, execute the display on/off .
Display ON )D=1) (Note 3) I control command and static icon control within I
¢ I one frame. |
(10) Static icon control (Notes 3 and 4) : Note 4:  Static icon control must be operated when the :
-Address : O0H -Data (* ,* ,* ,* ,*) . oscillating circuit is on. (This is mandatory.) .
-Address : 01H -Data (* ,* ,* ,* %) I I
-Address : 02H -Data (* ,* ,* ,* ,* | Note 5: (0)to (8) must be performed when display is off. |
-Address : 03H -Data (* ,* * ,* * | |
!
End of initializarion
6-64 EPSON Rev. 2.1
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(2-1) Setting the Standby mode

| End of initialization

!

(2-1) Resetting the Standby mode

| Standby mode

!

Normal operation
(Power save is cleared and oscillating circuit is on.)

(1) Power save command input
-PS : off (power save)

v

-0 : on (oscillate)

(1) Display on/off control command input
-D : off (display)
(2) Power conrtol command input
- P, VF, VC : off
(3) Power save command input
-PS : on (power save)
-0 : on (oscillate)

(2) Power control command input

-P, VF, VC :on
v

| Wait for 500 microseconds or more.

{

(3) Display on/off control command input

!

-D . off (display)

| Enters Standby status.

| v

{

| Returns to normal operation (original state).

| Displays only the static icon

(3-1) Setting the Sleep mode

| End of initialization

!

(3-1) Resetting the Sleep mode

| Sleep mode

!

Normal operation
(Power save is cleared and oscillating circuit is on.)

(1) Power save command input
-PS . off (power save)

v

-0 : on (oscillate)

(1) Display on/off control command input

-D : off (display)
(2) Static icon control
- Address :00H - Data (0, 0, O, 0, 0)
- Address :01H - Data (0, 0, 0, 0, 0)
- Address :02H - Data (0, 0, 0, 0, 0)
- Address :03H - Data (0, 0, 0, 0, 0)
(3) Power control command input
- P, VF, VC : off
(4) Power save command input
-PS : on (power save)
-0 : on (oscillate)

(2) Power control command input

-P,VF,VC:on
v

Wait for 500 microseconds or more.

{

(3) Display on/off control command input
-D : on (display)

!

(1) Static icon control

!

- Address :00H - Data (*, *, *, *, *)
- Address :01H - Data (*, *, *, *, *)
- Address :02H - Data (*, *, *, *, *)
- Address :03H - Data (*, *, *, *, *)

| Enters Sleep status.

{

| ¢

| Al displays off

| | Returns to normal operation (original state).

Rev. 2.1
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S1D12400 Series

(4) Power off sequence

Similar to the case of power on sequence, if this IC

power is turned off when the built-in power is on,
power supply to the built-in liquid crystal drive

circuit may continue for a very little time, adversely
affecting the liquid crystal panel display quality. To
prevent this, strictly follow the power off sequence.

Any given state

!

(1) Display on/off control command input
-D : off (display)
(2) Static icon control
- Addredd : O0OH-Data (0,0,0,0,0)
- Addredd : O0OH-Data (0,0,0,0,0)
- Addredd : O0H-Data (0,0,0,0,0)
- Addredd : O0H-Data (0,0,0,0,0)

!

Wait for 500 microseconds or more

!

(3) Power control command input
-P, VF, VC : off

(4) Power save command input
-PS : on(power save)
-0 : off(oscillate)

!

VDD-Vss power off

Note:

This IC is configured as a logic circuit with a
power supply of Wb—Vsswhich controls the
LCD power supply 8D-Vs driver. Therefore,

if the power supply ¥b-Vssis shut down while

voltage remains in the LCD power supplpd#~

Vs, the driver (COM and SEG) may output an

uncontrolled voltage. When shutting the power

off, be sure to observe the following operation
procedure.

e Turn the internal power supply off, confirm
that the voltage levels of the internal voltage
follower outputs M, V2, V3 and 4 have
dropped below the LCD panel threshold
voltage values, then turn the power of this IC
(VDD-Vsy) off.

16. OPTIONS LIST

The S1D 12400 series has the following options. Options
are available exclusively for users. Please contact our
Sales Department.

o The following shows how to define the name of the
product compatible with options:

(Example)

S1D124xxkkkk*
A

CGROM option compatibility column

T:TCP
D : chip

Model: 00(16 columns x 4 lines)
01(16 columns x 3 lines)
02(16 columns x 2 lines)

Character Generator ROM (CGROM)
Specifications
The S1D12400 series is provided with a character

generator ROM for up to 544 types of characters. Each
character size is of a structure ot 5 (8) dots.

This CGROM is designed as a masked ROM, and is
compatible with the CGROM for exclusive use of the
user. For the standard CGROM, see the Character
Font Table.

TCP Specifications

The S1D12400 series is compatible with the TCP
specifications exclusive to the user, in addition to our
standard TCP. Please contact our Sales Department for
information.
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17. EXAMPLE OF TCP ARRANGEMENT

Note: The following does not specify the TCP external REFERENCE
view.
NC
NC
NC
COMSA
SEGSF
SEGSG
L SEGSH
RES SEGSI
C86 SEGSJ
IF COoMS1
PIS com1
Vs1
CK
Vss2
Vss .
CAP1+ COM16
CAP1- COoMS1
CAP2+ SEG1
CAP2-
VouTt
VR 8
Vo E §
Vi1 ; 9
V2 . @
\E o SEG80
Va @) COMS2
Vs = [COM32]
VDD [
Do - [1
D1 T [COM25]
D2 ©) (COM24)
D3 0]
Da )
Ds (COM17)
De COMS2
b7 SEGSA
cs SEGSB
WR SEGSC
A0 SEGSD
SEGSE
COMSA
NC
NC
NC

S1D12400%*** : COM1 to 16, (COML17 to 24) and [COM25 to 32] are used.
S1D12401%*** : COML1 to 16 and (COML17 to 24) are used. [COM25 to 32] is for NC.
S1D12402%*** : COM1 to 16 is used. (COM17 to 24) and [COM25 to 32] are for NC.
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REFERENCE

18. EXAMPLE OF TCP
TCP External View

adeys ulaped uonodss [euiwssl INdino
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€'0F 99UeIa|0) UoNISOd ISISaY 90URWIOJUOdUOU Jof Bulyoundy
Buneod us « "HZ . X %09 X D,G2 0 Wuawuoliaua ay} ul 1onpolid ayy Buioe|d J1aye painseaw are suoisuawip ayl :T d10N
wrlgz |10} 9nAj003)8 |104 JoddoD wr e 07
wrlg/ xainA aseg «
:uoneoyoads 3
- - S
w7 00INIW >
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EPSON

International Sales Operations

AMERICA ASIA
EPSON ELECTRONICS AMERICA, INC. EPSON (CHINA) CO., LTD.
HEADQUARTERS 28F, Beijing Silver Tower 2# North RD DongSanHuan

150 River Oaks Parkway
San Jose, CA 95134, U.S.A.
Phone : +1-408-922-0200  Fax : +1-408-922-0238

SALES OFFICES

West

1960 E. Grand Avenue

El Segundo, CA 90245, U.S.A.

Phone : +1-310-955-5300  Fax : +1-310-955-5400

Central

101 Virginia Street, Suite 290

Crystal Lake, IL 60014, U.S.A.

Phone : +1-815-455-7630  Fax : +1-815-455-7633

Northeast

301 Edgewater Place, Suite 120

Wakefield, MA 01880, U.S.A.

Phone : +1-781-246-3600  Fax : +1-781-246-5443

Southeast

3010 Royal Blvd. South, Suite 170

Alpharetta, GA 30005, U.S.A.

Phone : +1-877-EEA-0020 Fax : +1-770-777-2637

EUROPE

EPSON EUROPE ELECTRONICS GmbH
HEADQUARTERS

Riesstrasse 15

80992 Munich, GERMANY

Phone : +49- (0) 89-14005-0  Fax : +49- (0) 89-14005-110

SALES OFFICE

Altstadtstrasse 176

51379 Leverkusen, GERMANY

Phone : +49- (0) 2171-5045-0 Fax : +49- (0) 2171-5045-10

UK BRANCH OFFICE

Unit 2.4, Doncastle House, Doncastle Road

Bracknell, Berkshire RG12 8PE, ENGLAND

Phone : +44- (0) 1344-381700 Fax : +44- (0) 1344-381701

FRENCH BRANCH OFFICE

1 Avenue de I' Atlantique, LP 915 Les Conquerants

Z.A. de Courtaboeuf 2, F-91976 Les Ulis Cedex, FRANCE
Phone : +33- (0) 1-64862350 Fax : +33- (0) 1-64862355

BARCELONA BRANCH OFFICE

Barcelona Design Center

Edificio Prima Sant Cugat

Avda. Alcalde Barrils num. 64-68

E-08190 Sant Cugat del Valles, SPAIN

Phone : +34-93-544-2490 Fax: +34-93-544-2491

ChaoYang District, Beijing, CHINA
Phone : 64106655 Fax : 64107319

SHANGHAI BRANCH

4F, Bldg., 27, No. 69, Gui Jing Road
Caohejing, Shanghai, CHINA
Phone : 21-6485-5552 Fax : 21-6485-0775
EPSON HONG KONG LTD.

20/F., Harbour Centre, 25 Harbour Road

Wanchai, Hong Kong

Phone : +852-2585-4600 Fax : +852-2827-4346
Telex : 65542 EPSCO HX

EPSON TAIWAN TECHNOLOGY & TRADING LTD.
10F, No. 287,Nanking East Road, Sec. 3

Taipei

Phone : 02-2717-7360
Telex : 24444 EPSONTB

Fax : 02-2712-9164

HSINCHU OFFICE

13F-3, No.295, Kuang-Fu Road, Sec. 2
HsinChu 300

Phone : 03-573-9900 Fax : 03-573-9169
EPSON SINGAPORE PTE., LTD.

No. 1 Temasek Avenue, #36-00

Millenia Tower, SINGAPORE 039192

Phone : +65-337-7911 Fax : +65-334-2716

SEIKO EPSON CORPORATION

KOREA OFFICE

50F, KLI 63 Bldg., 60 Yoido-dong
Youngdeungpo-Ku, Seoul, 150-763, KOREA
Phone : 02-784-6027 Fax : 02-767-3677

SEIKO EPSON CORPORATION
ELECTRONIC DEVICES MARKETING DIVISION

Electronic Device Marketing Department

IC Marketing & Engineering Group

421-8, Hino, Hino-shi, Tokyo 191-8501, JAPAN

Phone: +81-(0)42-587-5816 Fax: +81-(0)42-587-5624

ED International Marketing Department

Europe & U.S.A.

421-8, Hino, Hino-shi, Tokyo 191-8501, JAPAN

Phone: +81-(0)42-587-5812 Fax: +81-(0)42-587-5564

ED International Marketing Department

Asia

421-8, Hino, Hino-shi, Tokyo 191-8501, JAPAN

Phone: +81-(0)42-587-5814  Fax: +81-(0)42-587-5110



ENERGY
SAVING

EPSON

In pursuit of “Saving” Technology, Epson electronic devices.
Our lineup of semiconductors, liquid crystal displays and quartz devices
assists in creating the products of our customers’ dreams.
Epson IS energy savings.
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