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Configuration of product number

®DEVICES
S1 D 15710 D 00BO

D 15710 00BO 00
—L Packing specifications

Specifications

Shape (D: Chip, T:TCP, F : QFP)

Model number

Model name (D : LCD Driver)

Product classification
(S1:Semiconductors)
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General Rule

When using these development specifications, note the following points:

1. The contents of the Development Specifications are subject to change without notice for improvement.

2. The Development Specifications do not guarantee or grant license of any industrial property or other rights
to any person.
Examples of application shown in the Development Specifications are intended for your better
understanding of the product. We are not responsible for any problems about circuit arising out of their
use.
“Large” or “Small” in the characteristics refers to the relationship on a numbered line.

3. No part of this material may be reproduced or duplicated in any form or by any means without the written
permission of Seiko Epson.

When using the semiconductor chip, note the following points:

IC handling notes on light:

As a semiconductor chip is principally identical to a solar cell, its performance may change if exposed to bright
light.

Therefore, the IC may malfunction if exposed to light.

Since the measures against light is incomplete, perform the following to boards and products that the IC is
implemented.

(1) Design and mount the IC so that it is not exposed to light during actual operation.

(2) During the inspection process, the environment design must made be made so that the IC is not exposed to
light.

(3) Make sure that the front, back and the sides of the IC chip are not exposed to light.
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S1D15715 Series Technical Manual

1. DESCRIPTION

S1D15715 Series is a single-chip liquid crystal display (=LCD) driver for dot matrix LCDs that can be
connected directly to a microprocessor (=MPU) bus.

It accepts 8-bit parallel or serial display data from a MPU, stores it in an on-chip display data RAM (=DDRAM),
and generates a LCD drive signal independent of the MPU clock.

The use of the on-chip DDRAM of 33x102 bits and a one-to-one correspondence between LCD panel pixel dots
and on-chip DDRAM bits offer high flexibility in graphic display.

The S1D15715 is equipped with 17 circuits of common output and 102 circuits of segment output, and displays
in 17x102 dots. The S1D15716 is equipped with 9 circuits of common output and 102 circuits of segment
output, and displays in 9x102 dots. The S1D15717 is equipped with 33 circuits of common output and 102
circuits of segment output, and displays in33x102 dots.

S1D15715 series can perform reading and writing of the display data RAM with minimum power consumption
since it does not require external operation clock. Moreover, since the series is equipped with
low-power-consumption and highly efficient LCD driver power supply and display clock CR oscillation circuit,
it is suited for display system of the high-performance handy device and in-vehicle device.

2. FEATURES
Direct display of RAM data through the display data RAM.

RAM bit data: “1” Non-illuminated
“0” Illuminated
(during normal display)
e RAM capacity 33%102=3366 bits

e Display driver circuits
Common output of 17, segment output of 102: SID15715
Common output of 9, segment output of 102: SID15716
Common output of 33, segment output of 102: SID15717

e High-speed 8-bit MPU interface (The chip can be connected directly to the 80-series MPUs and the 68-series
MPUs)

e High-speed serial interface are supported.

e Abundant command functions
Display data Read/Write, display ON/OFF, Normal/Reverse display mode, page address set, display start line
set, column address set, display all points ON/OFF, electronic volume, Read modify write, segment driver
direction select, power saver, common output direction select, Vo voltage regulator internal resistor ratio set,
n-line inversion drive

e Liquid crystal display power supply circuit equipped internally.
Booster circuit (with Boost ratios of Double/Triple, where the step-up voltage reference power supply can be
input externally)
High-accuracy voltage regulator circuit (Thermal gradient -0.05%/°C)
Vo voltage regulator resistors equipped internally, V1 to V4 voltage divider resistors equipped internally,
electronic volume function equipped internally, voltage follower.
CR oscillator circuit equipped internally (external clock can also be input)

e Low power consumption

e Power supply

Logic power supply voltage : VDD-Vss=1.8V to 5.5V
Liquid crystal drive power supply : V0-Vss=4.5V to 9.0V

e Wide range of operating temperatures :-40 to +85°C

e CMOS process

e Shipping forms : bare chip

e The chip is not designed for resistance to light or resistance to radiation.

Series Specifications

Product Name Duty COM Dr SEG Dr Bias VREG Shipping Forms
Temperature
S1D15715D00B000 117 17
S1D15716D00B000 1/9 9 102 1/6, 1/5 -0.05%/°C Bare Chip
S1D15717D00B000 1/33 33
Rev.1.0 EPSON 1
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S1D15715 Series Technical Manual

3. BLOCK DIAGRAM (S1D15715 1/17 Duty)
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* The COM pins for SID15716 and S1D15717 differ.
S1D15715 COMO to COM15, COMS
S1D15716 COMO to COM7, COMS
S1D15717 COMO to COM32, COMS
2 EPSON Rev.1.0
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S1D15715 Series Technical Manual

4. PIN ASSIGNMENT

4.1 Chip Specification

{Alignment Mark ®

76
/Lo DI LD cvvvvevevocncnenenenntoeaenenenecaeneneneeecaenenenns oo é
D157FDOB S1D15715 Series
Die No. (0, 0) ‘
O U ooo
77 228
Alignment Mark @
Size Unit
X Y
Chip Size 8.13 X 1.99 mm
Chip Thickness 0.625 mm
Bump Pitch 50 (Min.) pum
Bump Size PAD No.1to 76 71 X 86 pm
PAD No.77 to 78 86 x 117 pum
PAD No.79 to 226 33 x 117 um
PAD No.227 to 228 86 X 117 um
Bump Height 17 (Typ.) pm

4.2 Alignment marks

Alignment coordinates:

®(3924.1,842.7) um
® (-3918.6,-842.7) um
Mark size:
a =69.5um
b =29.6um
¢ =80.8um
Rev.1.0 EPSON 3
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S1D15715 Series Technical Manual

S1D15715 Series Pad Center Coordinates

Unit: um

No| Name | X v | |Pinname] L S T \
1 (NC) 3809 843 51 | Vour -1401 843 101 | (NC) -2600 -828
2 RES 3713 52 | Vour -1497 102 | SEGO -2550
3 cs 3618 53 Vss -1593 103 | SEG1 2499
4 Vss 3522 54 VR -1689 104 | SEG2 2449
5 Vss 3426 55 Vo -1785 105 | SEG3 2398
6 Vss 3330 56 Vo -1881 106 | SEG4 2348
7 |WRR/W)| 3234 57 Vi -1977 107 | SEG5 2297
8 | RD(E) 3138 58 Vi -2072 108 | SEG6 2247
9 | TESTO 3042 59 Va2 -2168 109 | SEG7 2196
10 | TEST1 2946 60 V2 -2264 110 | SEGS8 2146
11 Vss 2850 61 V3 -2360 111 | SEG9 -2095
12 | TEST2 2755 62 V3 -2456 112 | SEG10 -2045
13 | TEST3 2659 63 Va4 -2552 113 | SEG11 -1994
14 | RES 2563 64 Va4 -2648 114 | SEG12 -1944
15 | CsS 2467 65 | Vour 2744 115 | SEG13 -1893
16 Vss 2371 66 | CAP2+ -2839 116 | SEG14 -1843
17 Vss 2275 67 | CAP2+ -2935 117 | SEG15 1792
18 Vss 2179 68 | CAP2+ -3031 118 | SEG16 1742
19 | Vop 2083 69 | CAP2- -3127 119 | SEG17 -1691
20 cL 1988 70 | CAP2- -3223 120 | SEG18 -1641
21 AO 1892 71 | CAP2- -3319 121 | SEG19 -1590
22 | D7(SI) 1796 72 | CAP1+ -3415 122 | SEG20 -1540
23 | D7(SI) 1700 73 | CAP1+ -3511 123 | SEG21 -1489
24 | D6(SCL) 1604 74 | CAP1- -3606 124 | SEG22 -1439
25 | D6(SCL) 1508 75 | CAP1- -3702 125 | SEG23 -1388
26 D5 1412 76 | (NC) -3798 v 126 | SEG24 -1338
27 D4 1316 77 | (NC) -3909 -828 127 | SEG25 1287
28 D3 1221 78 | (NC) -3797 128 | SEG26 1237
29 D2 1125 79 | COMS -3711 129 | SEG27 -1187
30 D1 1029 80 | COMO -3661 130 | SEG28 -1136
31 DO 933 81 | COM1 -3610 131 | SEG29 -1086
32 | Vop 837 82 | cCom2 -3560 132 | SEG30 -1035
33 | Vop 741 83 | COM3 -3509 133 | SEG31 -985
34 | Vop 645 84 | COM4 -3459 134 | SEG32 -934
35 P/S 549 85 | COM5 -3408 135 | SEG33 -884
36 | C86 453 86 | COM6 -3358 136 | SEG34 -833
37 Vss 358 87 | cowmz -3307 137 | SEG35 -783
38 | TEST4 262 88 | COM8 -3257 138 | SEG36 732
39 | TEST5 106 89 | COM9 -3206 139 | SEG37 -682
40 | TEST6 -49 90 | COM10 -3156 140 | SEG38 -631
41 | TEST? -204 91 | COM11 -3105 141 | SEG39 -581
42 | TESTS -360 92 | COM12 -3055 142 | SEG40 -530
43 | TESTO -515 93 | cCoM13 -3004 143 | SEG41 -480
44 | TEST10 -671 94 | COM14 -2954 144 | SEG42 -429
45 Vss -826 95 | COM15 -2903 145 | SEG43 -379
46 Vss -922 96 | COMS -2853 146 | SEG44 -328
47 Vss -1018 97 | (NC) -2802 147 | SEG45 -278
48 Vss 1114 98 | (NC) -2752 148 | SEG46 227
49 Vss -1209 99 | (NC) 2701 149 | SEG47 177
50 Vss -1305 v 100 | (NC) -2651 v 150 | SEG48 -126 v
4 EPSON Rev.1.0
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S1D15715 Series Technical Manual

Unit: um
PAD Pin Pad Pin
No. Name X Y No. Name X Y
151 | SEG49 -76 -828 201 | SEG99 2449 -828
152 | SEG50 -25 202 | SEG100 2499
153 | SEG51 25 203 | SEG101 2550
154 | SEG52 76 204 (NC) 2600
155 | SEG53 126 205 (NC) 2651
156 | SEG54 177 206 (NC) 2701
157 | SEG55 227 207 (NC) 2752
158 | SEG56 278 208 (NC) 2802
159 | SEG57 328 209 | COMS 2853
160 | SEG58 379 210 | COM15 2903
161 | SEG59 429 211 | COM14 2954
162 | SEG60 480 212 | COM13 3004
163 | SEG61 530 213 | COM12 3055
164 | SEG62 581 214 | COM11 3105
165 | SEG63 631 215 | COM10 3156
166 | SEG64 682 216 | COM9 3206
167 | SEG65 732 217 | COM8 3257
168 | SEG66 783 218 | COM7 3307
169 | SEG67 833 219 | COM6 3358
170 | SEG68 884 220 | COM5 3408
171 | SEG69 934 221 | COM4 3459
172 | SEG70 985 222 | COM3 3509
173 | SEG71 1035 223 | COM2 3560
174 | SEG72 1086 224 | COM1 3610
175 | SEG73 1136 225 | COMO 3661
176 | SEG74 1187 226 | COMS 3711
177 | SEG75 1237 227 (NC) 3797
178 | SEG76 1287 228 (NC) 3909 v
179 | SEG77 1338
180 | SEG78 1388
181 | SEG79 1439
182 | SEG80 1489
183 | SEG81 1540
184 | SEG82 1590
185 | SEG83 1641
186 | SEG84 1691
187 | SEG85 1742
188 | SEG86 1792
189 | SEG87 1843
190 | SEG88 1893
191 | SEG89 1944
192 | SEG90 1994
193 | SEG91 2045
194 | SEG92 2095
195 | SEG93 2146
196 | SEG94 2196
197 | SEG95 2247
198 | SEG96 2297
199 | SEG97 2348
200 | SEG98 2398 v
Rev.1.0 EPSON 5
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S1D15716 Series Pad Center Coordinates

Unit: pm

No, [Prtame) x|y R e | X LY [Ne ] name | XY
1 (NC) 3809 843 51 Vout -1401 843 101 (NC) -2600 -828
2 RES 3713 52 Vourt -1497 102 SEGO -2550
3 cs 3618 53 Vss -1593 103 SEG1 -2499
4 Vss 3522 54 VR -1689 104 SEG2 -2449
5 Vss 3426 55 Vo -1785 105 SEG3 -2398
6 Vss 3330 56 Vo -1881 106 SEG4 -2348
7 W?(RIW) 3234 57 V1 -1977 107 SEG5 -2297
8 @(E) 3138 58 Vi1 -2072 108 SEG6 -2247
9 TESTO 3042 59 V2 -2168 109 SEG7 -2196
10 TEST1 2946 60 V2 -2264 110 SEG8 -2146
11 Vss 2850 61 V3 -2360 111 SEG9 -2095
12 TEST2 2755 62 V3 -2456 112 | SEG10 -2045
13 TEST3 2659 63 V4 -2552 113 | SEG11 -1994
14 RES 2563 64 Va -2648 114 | SEG12 -1944
15 cs 2467 65 Vourt -2744 115 | SEG13 -1893
16 Vss 2371 66 CAP2+ -2839 116 | SEG14 -1843
17 Vss 2275 67 CAP2+ -2935 117 | SEG15 -1792
18 Vss 2179 68 CAP2+ -3031 118 | SEG16 -1742
19 VbD 2083 69 CAP2- -3127 119 | SEG17 -1691
20 CL 1988 70 CAP2- -3223 120 | SEG18 -1641
21 A0 1892 71 CAP2- -3319 121 | SEG19 -1590
22 D7(SI) 1796 72 CAP1+ -3415 122 | SEG20 -1540
23 D7(SI) 1700 73 CAP1+ -3511 123 | SEG21 -1489
24 | D6(SCL) 1604 74 CAP1- -3606 124 | SEG22 -1439
25 | D6(SCL) 1508 75 CAP1- -3702 125 | SEG23 -1388
26 D5 1412 76 (NC) -3798 v 126 | SEG24 -1338
27 D4 1316 77 (NC) -3909 -828 127 | SEG25 -1287
28 D3 1221 78 (NC) -3797 128 | SEG26 -1237
29 D2 1125 79 COMS -3711 129 | SEG27 -1187
30 D1 1029 80 COMO -3661 130 | SEG28 -1136
31 DO 933 81 COMO -3610 131 | SEG29 -1086
32 VDD 837 82 COM1 -3560 132 | SEG30 -1035
33 VDD 741 83 COM1 -3509 133 | SEG31 -985
34 VDD 645 84 COM2 -3459 134 | SEG32 -934
35 P/S 549 85 COM2 -3408 135 | SEG33 -884
36 C86 453 86 COM3 -3358 136 | SEG34 -833
37 Vss 358 87 COM3 -3307 137 | SEG35 -783
38 TEST4 262 88 COM4 -3257 138 | SEG36 -732
39 TEST5 106 89 COM4 -3206 139 | SEG37 -682
40 TEST6 -49 90 COM5 -3156 140 | SEG38 -631
41 TEST7 -204 91 COM5 -3105 141 | SEG39 -581
42 TEST8 -360 92 COM6 -3055 142 | SEG40 -530
43 TEST9 -515 93 COM®6 -3004 143 | SEG41 -480
44 | TEST10 -671 94 COoMm7 -2954 144 | SEG42 -429
45 Vss -826 95 COM7 -2903 145 | SEG43 -379
46 Vss -922 96 COMS -2853 146 | SEG44 -328
47 Vss -1018 97 (NC) -2802 147 | SEG45 -278
48 Vss -1114 98 (NC) -2752 148 | SEG46 -227
49 Vss -1209 99 (NC) -2701 149 | SEG47 -177
50 Vss -1305 v 100 (NC) -2651 v 150 | SEG48 -126 v
6 EPSON Rev.1.0
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S1D15715 Series Technical Manual

Unit: um
PAD Pin PAD Pin
No. Name X Y No. Name X Y
151 | SEG49 -76 -828 201 | SEG99 2449 -828
152 | SEG50 -25 202 | SEG100 2499
153 | SEG51 25 203 | SEG101 2550
154 | SEG52 76 204 (NC) 2600
155 | SEG53 126 205 (NC) 2651
156 | SEG54 177 206 (NC) 2701
157 | SEG55 227 207 (NC) 2752
158 | SEG56 278 208 (NC) 2802
159 | SEG57 328 209 | COMS 2853
160 | SEG58 379 210 | COM7 2903
161 | SEG59 429 211 COM7 2954
162 | SEG60 480 212 | COMe6 3004
163 | SEG61 530 213 | COMe6 3055
164 | SEG62 581 214 | COM5 3105
165 | SEG63 631 215 | COM5 3156
166 | SEG64 682 216 | COM4 3206
167 | SEG65 732 217 | COM4 3257
168 | SEG66 783 218 | COM3 3307
169 | SEG67 833 219 | COM3 3358
170 | SEG68 884 220 | COM2 3408
171 | SEG69 934 221 COM2 3459
172 | SEG70 985 222 | COM1 3509
173 | SEGT71 1035 223 | COM1 3560
174 | SEG72 1086 224 | COMO 3610
175 | SEG73 1136 225 | COMO 3661
176 | SEG74 1187 226 | COMS 3711
177 | SEG75 1237 227 (NC) 3797
178 | SEG76 1287 228 (NC) 3909 v
179 | SEG77 1338
180 | SEG78 1388
181 | SEG79 1439
182 | SEG80 1489
183 | SEG81 1540
184 | SEGB82 1590
185 | SEG83 1641
186 | SEG84 1691
187 | SEG85 1742
188 | SEG86 1792
189 | SEG87 1843
190 | SEG88 1893
191 | SEG89 1944
192 | SEG90 1994
193 | SEG91 2045
194 | SEG92 2095
195 | SEG93 2146
196 | SEG9%4 2196
197 | SEG95 2247
198 | SEG96 2297
199 | SEG97 2348
200 | SEG98 2398 v
Rev.1.0 EPSON 7

www.DataSheetdU.com



S1D15715 Series Technical Manual

S1D15717 Series Pad Center Coordinates

Unit: pm
PAD Pin PAD Pin PAD Pin
No. Name X v No. Name X v No. Name X v
1 (NC) 3809 843 51 Vout -1401 843 101 (NC) -2600 -828
2 RES 3713 52 Vout -1497 102 SEGO -2550
3 cs 3618 53 Vss -1593 103 SEG1 -2499
4 Vss 3522 54 VR -1689 104 SEG2 -2449
5 Vss 3426 55 Vo -1785 105 SEG3 -2398
6 Vss 3330 56 Vo -1881 106 SEG4 -2348
7 WQ(RIW) 3234 57 V1 -1977 107 SEG5 -2297
8 @(E) 3138 58 V1 -2072 108 SEG6 -2247
9 TESTO 3042 59 V2 -2168 109 SEG7 -2196
10 TEST1 2946 60 V2 -2264 110 SEG8 -2146
11 Vss 2850 61 V3 -2360 111 SEG9 -2095
12 TEST2 2755 62 V3 -2456 112 | SEG10 -2045
13 TEST3 2659 63 Va4 -2552 113 | SEG11 -1994
14 RES 2563 64 Va4 -2648 114 | SEG12 -1944
15 cs 2467 65 Vout -2744 115 | SEG13 -1893
16 Vss 2371 66 CAP2+ -2839 116 | SEG14 -1843
17 Vss 2275 67 CAP2+ -2935 117 | SEG15 -1792
18 Vss 2179 68 CAP2+ -3031 118 | SEG16 -1742
19 VDD 2083 69 CAP2- -3127 119 | SEG17 -1691
20 CL 1988 70 CAP2- -3223 120 | SEG18 -1641
21 A0 1892 71 CAP2- -3319 121 | SEG19 -1590
22 D7(SI) 1796 72 CAP1+ -3415 122 | SEG20 -1540
23 D7(SI) 1700 73 CAP1+ -3511 123 | SEG21 -1489
24 | D6(SCL) 1604 74 CAP1- -3606 124 | SEG22 -1439
25 | D6(SCL) 1508 75 CAP1- -3702 125 | SEG23 -1388
26 D5 1412 76 (NC) -3798 126 | SEG24 -1338
27 D4 1316 77 (NC) -3909 -828 127 | SEG25 -1287
28 D3 1221 78 (NC) -3797 128 | SEG26 -1237
29 D2 1125 79 COMS -3711 129 | SEG27 -1187
30 D1 1029 80 COMO -3661 130 | SEG28 -1136
31 DO 933 81 COM1 -3610 131 | SEG29 -1086
32 VDD 837 82 COM2 -3560 132 | SEG30 -1035
33 VDD 741 83 COM3 -3509 133 | SEG31 -985
34 VDD 645 84 COM4 -3459 134 | SEG32 -934
35 P/S 549 85 COM5 -3408 135 | SEG33 -884
36 C86 453 86 COM6 -3358 136 | SEG34 -833
37 Vss 358 87 COM7 -3307 137 | SEG35 -783
38 TEST4 262 88 COM8 -3257 138 | SEG36 -732
39 TEST5 106 89 COM9 -3206 139 | SEG37 -682
40 TEST6 -49 90 | COM10 -3156 140 | SEG38 -631
41 TEST7 -204 91 COM11 -3105 141 | SEG39 -581
42 TESTS8 -360 92 | COM12 -3055 142 | SEG40 -530
43 TEST9 -515 93 | COM13 -3004 143 | SEG41 -480
44 | TEST10 -671 94 | COM14 -2954 144 | SEG42 -429
45 Vss -826 95 | COM15 -2903 145 | SEG43 -379
46 Vss -922 96 COMS -2853 146 | SEG44 -328
47 Vss -1018 97 (NC) -2802 147 | SEG45 -278
48 Vss -1114 98 (NC) -2752 148 | SEG46 -227
49 Vss -1209 99 (NC) -2701 149 | SEG47 -177
50 Vss -1305 v 100 (NC) -2651 \4 150 | SEG48 -126 v
8 EPSON Rev.1.0
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Unit: um
PAD Pin PAD Pin
No. Name X Y No. Name X Y
151 | SEG49 -76 -828 201 | SEG99 2449 -828
152 | SEG50 -25 202 | SEG100 2499
153 | SEG51 25 203 | SEG101 2550
154 | SEG52 76 204 (NC) 2600
155 | SEG53 126 205 (NC) 2651
156 | SEG54 177 206 (NC) 2701
157 | SEG55 227 207 (NC) 2752
158 | SEG56 278 208 (NC) 2802
159 | SEG57 328 209 | COMS 2853
160 | SEG58 379 210 | COM31 2903
161 | SEG59 429 211 | COM30 2954
162 | SEG60 480 212 | COM29 3004
163 | SEG61 530 213 | COM28 3055
164 | SEG62 581 214 | COM27 3105
165 | SEG63 631 215 | COM26 3156
166 | SEG64 682 216 | COM25 3206
167 | SEG65 732 217 | COM24 3257
168 | SEG66 783 218 | COM23 3307
169 | SEG67 833 219 | COM22 3358
170 | SEG68 884 220 | COM21 3408
171 | SEG69 934 221 | COM20 3459
172 | SEG70 985 222 | COM19 3509
173 | SEGT1 1035 223 | COM18 3560
174 | SEG72 1086 224 | COM17 3610
175 | SEG73 1136 225 | COM16 3661
176 | SEG74 1187 226 | COMS 3711
177 | SEG75 1237 227 (NC) 3797
178 | SEG76 1287 228 (NC) 3909 v
179 | SEG77 1338
180 | SEG78 1388
181 | SEG79 1439
182 | SEG80 1489
183 | SEG81 1540
184 | SEG82 1590
185 | SEGS83 1641
186 | SEG84 1691
187 | SEG85 1742
188 | SEG86 1792
189 | SEG87 1843
190 | SEG88 1893
191 | SEG89 1944
192 | SEG90 1994
193 | SEG91 2045
194 | SEG92 2095
195 | SEG93 2146
196 | SEG9%4 2196
197 | SEG95 2247
198 | SEG96 2297
199 | SEG97 2348
200 | SEG98 2398 v
Rev.1.0 EPSON 9
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5. PIN DESCRIPTION

5.1 Power supply pins

Pin name 1/0 Description Num.ber of
pins
VDD Supply |Internal logic power supply and internal power circuit power supply. 4
Connect to MPU power pin Vcc.
Vss Supply |0V pin connected to the system ground. 15
Vo,V1,V2, | Supply [Multi-level, LCD drive power supply pins. 10
V3, V4 The voltage specified according to liquid crystal cells is impedance-converted by| (2 each)
a split resistor or operational amplifier and applied.
The voltages need to be specified based on the Vss to establish the following
relationship:
VoxV1>V2>V3>V4a>Vss
When power circuit turns on, the following voltages are applied to V1 to V4 from
the internal power circuit.
S1D15715/16/17
1/5 bias 1/6 bias
V1 4/5 < Vo 5/6 + Vo
V2 3/5 - Vo 4/6 - Vo
V3 2/5 - Vo 2/6 - Vo
V4 1/5+ Vo 1/6 - Vo
5.2 LCD power supply circuit pins
Pin name 110 Description Num.ber of
pins
CAP1+ o Boosting capacitor positive connection pin. Capacitor is connected across 2
CAP1-pins.
CAP1- o Boosting capacitor negative connection pin. Capacitor is connected across 2
CAP1+pins.
CAP2+ o Boosting capacitor positive connection pin. Capacitor is connected across 3
CAP2-pins.
CAP2- o Boosting capacitor negative connection pin. Capacitor is connected across 3
CAP2+pins.
VouTt (0] Booster output. Capacitor is connected across Vss or VDD. 3
VR | Voltage regulator pin. Provides Vo to Vss voltage using split resistors. 1
Operable only when the built-in resistor for Vo adjustment is not used.
[Vo resistance ratio is (D2, D1, Do)=(1.1.1)]
This pin is disabled when the built-in resistor for Vo adjustment is used.
The pin must be open in this case.
10 EPSON Rev.1.0
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5.3 System bus connection pins

Pin name 110 Description Num.ber of
pins
D7 to DO I1/0  |8-bit bi-directional data bus to be connected to the standard 8-bit or 16-bit MPU 10
(Sh data bus.
(SCL) When the serial interface is selected (P/S=LOW);
D7: Serial data input (SI)
D6: Serial clock input (SCL)
DO to D5 switches to high impedance status.
When chip select is in non-active status, DO to D7 switches to high impedance
status.
AO | Normally the lowest order bit of the MPU address bus is connected to 1
discriminate data/commands.
AO=HIGH: The data on D7 to DO is display data.
AO=LOW: The data on D7 to DO is control data.
[ I Chip select signal. When CS=LOW, the MPU interface of the IC becomes 2
active and the input/output of data/command is enabled.
RES | Initialized by setting RES to LOW. 2
Reset operation is performed at the signal level.
RD | OWhen connected to an 80-series MPU; This is active LOW. 1
(E) This pin connects the RD signal of the 80-series MPU. While the signal is
LOW, S1D15715 series data bus is in an output status.
OWhen connected to an 68-series MPU; This is active HIGH.
This is used as an enable clock input pin of the 68-series MPU.
WR | O When connected to an 80-series MPU; This is active LOW. 1

(RIW) This pin connects the WR signal of 80-series MPU.

The signals on the data bus are latched at the rising edge of the WR signal.
O When connected to an 68-series MPU;

This is used as the input pin of the read/write control signal.

R/W=HIGH: Read

R/W=LOW: Write

C86 | MPU interface selection pin. 1
C86=HIGH: 68-series MPU interface
C86=LOW: 80-series MPU interface

P/S | Serial data input/parallel data input selection pin. 1
P/S=HIGH: Parallel data input

P/S=LOW: Serial data input

The following applies depending on the P/S status:

P/S Data/Command Data Read/Write Serial Clock
HIGH A0 DOtoD7 | RD,WR —
LOW A0 SI(D7) Write only SCL(D6)

When P/S=LOW, D5 to DO switches to high impedance status. D5 to DO can also
be HIGH, LOW or OPEN.

RD (E)and WR (R/W) must always be HIGH or LOW.

In serial mode, no data can be read from DDRAM.

Rev.1.0 EPSON 1
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5.4 LCD driver pins

Pin name /0 Description Num.ber of
pins
CL | This pin is used for enabling or disabling the built-in oscillation circuit for the 1
display clock.
CL=HIGH : Built-in oscillation circuit is enabled.
CL=LOW : Built-in oscillation circuit (external input) is disabled.
When inputting external clock, input clock to the CL pin.
When using the built-in oscillation circuit, select CL=HIGH (VDD).
SEGO (0] These pins output the signal for the segment drive of LCD. 102
to SED101 One of Vo, V2, V3 and Vss levels is selected depending on a given combination
of display RAM data and internal FR signal.
Output voltage
RAM data Inte_rnal lFR Normal Reversing
signa display display
HIGH HIGH Vo V2
HIGH LOW Vss V3
LOW HIGH V2 Vo
LOW LOW V3 Vss
Power save — Vss
COMO (0] These pins output the signal for the common drive of LCD. 32
to COM15 They are branched by the SEL pins as follows. (16)
(COMO
to COM?7) Model COM
(COMO S1D15715 COMO to COM15
to COM31) S1D15716 COMO to COM7
S1D15717 COMO to COM31
One of Vo, V1, V4 and Vss levels is selected depending on a given combination
of scan data and FR signal.
Scan data FR Output voltage
HIGH HIGH Vss
HIGH LOW Vo
LOW HIGH V1
LOW LOW V4
Power save — Vss
In case multiple number of the COM pins for the same signal names exist, the
same signal will be output from all the pins.
COMS (0] They are COM pins exclusively used for the indicator. 4
The same signal will be output from all the 4 pins.
They must be made open when not used.

5.5 Test pins
Pin name 110 Description Num.ber of
pins
TESTO to . . .
TEST10 | These are terminals for IC chip testing. They are set to OPEN. 11

Total: 212 pins

Note and caution
e In case the control signal being transmit from the MPU is at a high impedance, excess current may occur in
the inside of the IC.

Take measures to prevent the input pin from switching to the high impedance status.

12 EPSON Rev.1.0
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6. FUNCTIONAL DESCRIPTION

6.1 MPU interface

6.1.1

Interface type selection

S1D15715 Series can transfer data via 8-bit bi-directional buses (D7 to D0) or via serial data input (SI).
Through selecting the P/S pin polarity to HIGH or LOW, it is possible to select either 8-bit parallel data input or

serial data input as shown in Table 1.

6.1.2 Parallel interface

Table 1
P/S CS A0 RD WR C86 D7 D6 D5 to DO
HIGH: Parallel input | CS A0 RD WR C86 D7 D6 D5 to DO
LOW: Serial input CS A0 — — — Sl SCL HZ

— : Must always be HIGH or LOW.
HZ is a high impedance state

When the parallel interface has been selected (P/S=HIGH), then it is possible to connect directly to either an
80-series MPU or 68-series MPU (as shown in Table 2) by selecting C86 pin to either HIGH or LOW.

Table 2
C86 CS A0 RD WR D7 to DO
HIGH: 68-series MPU bus ‘CS A0 E R/W D7 to DO
LOW: 80-series MPU bus CS A0 RD WR D7 to DO

Moreover, the SID15715 Series identifies the data bus signal according to A0, RD(E), WR(R/W) signals, as
shown in Table 3.

Table 3
Common 68-series 80-series .
= — — Function
AO R/W RD WR
1 1 0 1 Reads the display data
1 0 1 0 Writes the display data
0 0 1 0 Writes control data (command)
Rev.1.0 EPSON
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6.1.3 Serial interface

When the serial interface has been selected (P/S=LOW), then when the chip is in active state (CS=LOW) the
serial data input (SI) and the serial clock input (SCL) can be received.

The serial interface consists of an 8-bit shift register and a 3-bit counter.

The serial data is read from the serial data input pin in the rising edge of the serial clocks D7, D6 through DO, in
this order. This data is converted to 8 bits parallel data in the rising edge of the eighth serial clock for the
processing.

The AO input is used to determine whether the serial data input is display data or command data; when
AO0=HIGH, the data is display data, and when AO=LOW, then the data is command data.

The AO input is read and used for detection every 8xn-th rising edge of the serial clock after the chip becomes
active.

Fig.1 is a serial interface signal chart.

[
S X D7 X D6 X _D5X D4 X D3 X D2X D1 X Do X D7 X D6 X D5 X D4 X D3 X D2 X_
SCL EEEE NN

1 2 3 4 5 6 7 8 9 10 11 12 13 14

A0
Fig.1

When the chip is inactive, the shift register and the counter is reset to the initial state.

Data read is not available as long as the serial interface is selected.

Reasonable care must be exercised so that SCL signal may not be exposed undesirable effects
resulting from, for instance, terminal reflection of wiring or external noises. Before using the signal,
it is recommended to test the signal in actual system.

6.1.4 Chip select

The MPU interface (either parallel or serial) is enabled only when CS=LOW. L L
When the chip select is inactive, DO to D7 enter a high impedance state, and A0, RD and WR inputs are
disabled. When the serial interface is selected, the shift register and the counter are reset.

14 EPSON Rev.1.0
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6.1.5 Access to DDRAM and internal registers

In accessing the DDRAM and the internal registers of the SID15715 Series, the MPU is required to satisfy the
only cycle time (tCycC), and is not needed to consider the wait time. Accordingly, it is possible to transfer data
at higher speed.

In order to realize the higher speed accessing, the SID15715 Series can perform a type of pipeline processing
between LSIs using bus holder of internal data bus when data is sent from/to the MPU.

For example, when the MPU writes data to the DDRAM, once the data is stored in the bus holder, then it is
written to the DDRAM before the next data write cycle.

And when the MPU reads the contents of the DDRAM, the first data cycle (dummy read cycle) stores the read
data in the bus holder, and then the data is read from the bus holder to the system bus at the next data read cycle.
Thus, there is a certain restriction in the DDRAM read sequence. When an address is set, the specified address
data is NOT output at the immediately following read instruction. The address data is output during second
data read.

A single dummy read must be inserted after address setup and after write cycle.

Write
MPU
WR |_|
Data N N+1 N+2 N+3
Internal Timing H Latch
Bus holder N X N+1 XON+2 X N+3
Write Signal f f j f
Read
MPU WR |
RD L L L
Data N N n n+1

Internal Timing
Address Preset |

Read Signal L] L]

Column Address >< Preset N >< Increment N+1 >< N+2 ><
Bus Holder >< N >< n >< n+1 ><n+2
Address Set Dummy Data Read Data Read
#n Read #n #n+1
Fig.2
Rev.1.0 EPSON 15
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6.2 DDRAM

6.2.1 DDRAM

The DDRAM stores pixel data for LCD. Itis in a 33 (4 pagex8 bit+1) x 102bit array.

Desired bits can be accessed by specifying page and column addresses.

As is shown in Fig.3, the D7 to DO display data from the MPU corresponds to the LCD common direction.
Moreover, reading from and writing to the display RAM from the MPU side is performed through the 1/O buffer,
which is an independent operation from signal reading for the liquid crystal driver

Consequently, even if the display data RAM is accessed asynchronously during liquid crystal display, it will not
cause adverse effects on the display (such as flickering).

DO | 0] 1] 1] 1 0 COMO
D110/ 0]0 0 COM1
D2 | 0] 0] 0|0 0 COM2
D3 | 0] 1] 1] 1 0 COM3
D4 |10/ 0]0 0 COM4
DDRAM Display on LCD

Fig.3

6.2.2 Page address circuit

As shown in Fig.4, the page address of the DDRAM is specified using the page address set command. To
access the data using a new page, the page address is respecified.

Page address 4H (D3, D2, D1, D0=0, 1, 1, 0) is DDRAM area dedicate to the indicator, and display data DO is
only valid.

6.2.3 Column address circuit

Designate the column side address of the indication data RAM as shown in Fig.4, using the column address
setting command. Since the designated column address increments (+1) each time an indication data
read/write command is input, the MPU can make access to the indication data in succession.

Also, as shown in Fig.5, after an access has been made to the final column address (65H), the column address
will return to (00H) and the page address will be automatically incremented (by +1).

Thanks to this feature, it is possible to write continuous data being divided between adjoining pages.
Furthermore, after accesses have been made to the final addresses of both of the page and column (column=65H
and page=3H), both of the column address and the page address returns to (00H).

(The page will not increment to 4H. Therefore, be careful when executing “read modify write” processes).
Also, as shown in Table 4, the correlation between the column address of the indication data RAM and the
segment output can be reversed by use of the ADC select command (segment driver direction select command).
Thanks to this feature, IC layout limitations when constituting a LCD module can be lessened.

Table 4
Column Address 00H 01H o2H | 63H 64H 65H
Normal Direction SEGO SEG1 SEG2 | SEG99 | SEG100 | SEG101
Reverse Direction SEG101 | SEG100 | SEG99 SEG2 | SEG1 SEGO
16 EPSON Rev.1.0
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Example of SID15715 (1/17Duty)

Page address Data Line COM OUTPUT
D2]D1[Do Address Normal |Reverse
Direction | Direction
00H | COMO [ COM15
01H COM1 [ COM14
02H COM2 | COM13
03H COM3 | COM12
0100 Page0 04H COM4 | COM11
05H COM5 | COM10
06H COM6 | COM9
07H COM7 | COM8
08H COMS8 | COM7
09H COM9 | COM6
OAH | | COM10[ COM5
0BH |« COM11[COM4
0101 Pager oCH COM12]COM3
ODH COM13| COM2
OEH COM14 | COM1
OFH COM15| COMO
10H
11H
12H
13H
0of1]0 Page2 14
15H
16H
17H
18H
19H
1AH
1BH
0j1]1 Page3 1cH “
1DH |Start
1EH
1FH
1(1]0 Page4 COMS | COMS
Column Address_[00H[01A02H|03H[o4R[osH[o6H 5FH|60H|61H|62H[63H|64H}65H
=| [Regardiess of the indication starting line or th
nomal |2 55|35 5|9 815|588 8 |5| [Tl Tmaiot TRt
irecti th line, i to the ot
Direction 1 | |3 | @ |0 | | & B|6 |66 | BB |ineand the 51015717 will be accessed to the 33rd
gEtG . line.
utpu
F80§®I\8L{) ol ~|oO
Reverse 221831313138 alololo|lo|lold
Direction%%%%%%% PR ap g g g
Fig.4
Data
Do |
D1
D2
D3
D4
D5
D6 o[+ [2 [ | 1 100 | 101
D7 102 103]104] [ [ [ 202 [ 203
2H [204[205[206] [ | | 304 | 305
Page address 34 |306(307(308( ( [ [ 406 | 407 -
4H
OOH O01H O02H 64H 65H
Column address
Fig.5
Rev.1.0 EPSON 17
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6.2.4 Line address circuit

The line address specifies the line address (as shown in Fig.4) relating to the COM output when the contents of
the DDRAM are displayed.

Using the Display start line address set command, the top line is normally selected (In case of the forward
common output state, the SID15715 will designate the COMO output, in case of the reverse common output
state, the SID15715 will designate the COM15 output, the SID15716 will designate the COM7 output and the
S1D15717 will designate the COM31 output.)

The display area of each driver is secured starting from the specified display start line address in the address
incrementing direction as follows: For SID15715 (1/17Duty), 16 lines and a line of page 4 (total of 17 lines);
for SID15716 (1/9Duty), 8 lines and a line of page 4 (total of 9 lines); for SID15717 (1/33Duty), 32 lines and a
line of page 4 (total of 33 lines).

And Common driver direction select command can be used to reverse the relationship between the DDRAM
line address and common output.

For example, as is shown in Table 5, the display start line address corresponds to the COMO output when the
common driver direction is normal, or the COMI15 output when common driver direction is reversed
(S1D15715).

This allows flexible IC layout during LCD module assembly.

If the display start line address is changed dynamically using the display start line address set command, then
screen scrolling and page swapping can be performed.

Table 5 S1D15715 at display start line address=1CH (corresponds to Fig.4)

Line Address 1CH bH | 1FH 0oH | 0AH 0BH
Normal Direction COMO0 | COM1 | CcomM3 | cCOmM4 | COM14 | COM15
Reverse Direction COM15 | COM14 COM12 | COM11 COM1 | COMO

6.2.5 Display data latch circuit

The display data latch circuit is a latch which temporarily stores the display data that is output to the LCD driver
circuit from the DDRAM.

Display ON/OFF command, Display normal/reverse command, and Display all points ON/OFF command
control only the data within the latch, and do not change the data within the DDRAM.

6.3 Oscillation circuit

S1D15715 Series generates display clocks using its built-in CR oscillation circuit.

The built-in oscillation circuit is enabled when CL=HIGH is selected and the power save mode is turned off.
You can stop operation of the CR oscillation circuit by selecting CL=LOW. Display clock can be externally
entered via CL pin (when external clock is turned off, CL pin must be placed in LOW).

Table 6
CL Operation
HIGH Built-in CR oscillation circuit is enabled.
LOW Built-in CR oscillation circuit is turned off [display clock is turned off].
Clock input External clock input mode

Table 7 shows relationship between frequency of external clock (fcL), frequency of built-in oscillation circuit
(fosc) and frr.

Since CL pin is used for resetting the built-in CR oscillation circuit, it must satisfy the fCL requirements given in
the “DC Characteristics”.

Table 7
Item fFrR computation formula
S1D15715 When built-in oscillation circuit is used frrR=fosc/ (17 x 16)
1/17 Duty When external clock input is used fFrR=fcL/ (17 x 16)
S1D15716 When built-in oscillation circuit is used frrR=fosc/ (9 x 32)
1/9 Duty When external clock input is used fFR=fCL/ (9 x 16)
S1D15717 When built-in oscillation circuit is used frrR=fosc / (33 x 8)
1/33 Duty When external clock input is used fFrR=fcL / (33 x 16)
18 EPSON Rev.1.0
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6.4 Display Timing Generator Circuit

The display timing generator circuit generates the timing signal from the display clocks to the line address
circuit and the display data latch circuit. Since the read out of the displayed data to the LCD driver circuit is
independent from access to the display data RAM from MPU, accessing the display data RAM asynchronously
during liquid crystal display will not negatively affect the display such as flickering.

The display timing generator circuit also generates common timing signal and liquid crystal alternating signal
from the display clocks. Normally, LCD waveform generates dual-frame driver waveform. However, by
setting the data (n-1) to the n-line inversion drive register, n-line inversion driver waveform can be generated.
When problem in display quality such as crosstalk exists, it can be solved by using the n-line inversion driver
waveform. The number of the lines n to be alternated shall be determined by actually displaying on the LCD.

Dual-frame driver waveform (example of SID15715 1/17Duty)

16 17 1 2 3 4 5 6 12 13 14 15 16 17 1 2 3 4 5 6
Frame —| |
altemating—| |

Vo
I V1
COMO
| V4
Vss
Vo
V1
COM 1
V4
Vss
ram COX X OX X IOXOXOXIX OO0 0.0.0.0.0.0.0.0.¢
DATA Vo
V2
SEGn V3
Vss
Fig.6
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n-line inversion driver waveform (example when S1D15715 1/17Duty n=5 line reverse register is set to 4)

16 17 1 2 3 4 5 6 12 13 14 15 16 17 1 2 3 4 5 6

cL

Frame |

Atematng | [ | R
Vo

I V1

COMO
V4
Vss
Vo
V1

COM 1
V4
Vss

RAM

DATA Vo
V2

SEGn Va
Vss

Fig.7

6.5 LCD Driver Circuits

These are multiplexers outputting the LCD panel driving 4-level signal. It outputs LCD driver voltage that
corresponds to the combinations of the display data, COM scan signal and LCD AC signal. Fig.8 shows an
example of SEG and COM output waveforms.

20 EPSON Rev.1.0
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COMO VoD
COM1 FR Vss
COM2
COM3 Vo
COM4 Vi
COM5 COMO V2
COMG6 y
SS
COM7 y
.
COM8 COM1 V2
COM9 Va
COM1 0 xjs
COM11 V
COM12 COM2 va
COM13 Vas
COM14
COM1 5 I ] Vo
I L Vi1
SEGO _— va
L Ves
= I y
SEG1 Vs
L Ve
1 E——
[ va
SEG2 V3
E i
Vo
V1
V2
COMO-SEGO vi
] | Vss
[ [ kv
-V3
-V2
-V1
-Vo
Vo
V1
V2
COMO-SEG1 vi
Vss
Vs
-V2
-V1
-Vo
Fig.8
Rev.1.0 EPSON 21

www.DataSheetdU.com



S1D15715 Series Technical Manual

6.6 Power supply circuit

This power supply circuit is a low power supply consumption circuit that generates voltage required for driving
liquid crystals, which consists of booster, voltage regulator and voltage follower circuits.

The power supply circuit is controlled by power control set command. Using this command, the booster
circuit, the voltage regulator circuit, and the voltage follower circuit can be independently turned ON or OFF.
Consequently, the external power supply and part of internal power supply circuit functions can be used
simultaneously.

Table 8 lists the functions controllable from 3 bits data of the power control set command. And, Table 9 shows
sample combinations of the bits.

Table 8
ltem State
“1n “Q"
D2 Booster circuit control bit ON OFF
D1 Voltage regulator circuit (V regulator circuit) control bit ON OFF
DO  Voltage follower circuit (V/F circuit) control bit ON OFF
Table 9
Usage D2 D1 Do | Booster Vregulator,, . .| External Pinson
circuit circuit voltage input booster circuit
Built-in power supply alone is 1 1 1 ON ON ON VDD Used
used
V regulator circuit and V/F 0o 1 1 OFF ON ON Vout %1 OPEN
circuits are used
V/F circuits alone are used 0o 0 1 OFF OFF ON Vo X1 OPEN
External power supply aloneis | 0 0 O OFF OFF OFF Vo to Va4 x1 OPEN
used
X Pins on the booster circuits denote CAP1+, CAP1-, CAP2+, CAP2- pins.
X Combinations other than the above cannot be used.

6.6.1 Booster circuit

Using the booster circuit, it is possible to Triple/Double boosting of the VDD-Vss voltage level.

Triple boosting:
If capacitor Cl1 is inserted between CAP1+ and CAP1-, between CAP2+ and CAP2- and between Vour and
VDD, the potential between VDD and Vss is boosted to triple toward the positive side and it is output at VouT
pin.

Double boosting:
If capacitor C1 is inserted between CAP1+ and CAP1-, between VouT and VDD, open CAP2-, and jumper
between CAP2+ and VouT, the potential between VDD and Vss is boosted to double toward the positive side
and it is output at VOUT pin.

If the potential between VDD -Vss is 5V£10% and is double boosting, the clamp circuit (approximately 5V)
built in the VDD will prevent the VouT potential from exceeding the absolute maximum rating (10V)

Fig.9 shows the connections and voltage relationships :
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Vo

+ VouTt

[ CAP1-
T capi+

[ CAP2-
—— cap2+

Triple boosting

VouTt =3 x VDD

=9.0V

VDD = 3.0V

Vss = 0V —
Potential Relationship in
Triple boosting

* The Capacitance depends on the load of the LCD panel to be driven.

S1D15715 Series

_[— Voo
= Vout
s CAP1-
= CAP1+
OPEN CAP2-
CAP2+

Double boosting

VouTt =2 x VDD

=10.0V
VDD = 5.0V
Vss = 0V

Potential Relation

S1D15715 Series

ship in

Double boosting

Fig.9

may be stable (reference value = 1.0 to 4.7uF).

6.6.2 Voltage regulator circuit

Set a value that LCD driver voltage

The boosting voltage generated at the VOUT pin outputs liquid crystal drive voltage Vo through the voltage

regulator circuit.

Because the S1ID15715 Series has the high-accuracy constant voltage source, the 32-level electronic volume
function and the internal resistor for the Vo voltage regulator (= Vo-resistor), it is possible to construct a
high-accuracy voltage regulator circuit without external component.

(A) When using the Vo voltage regulator internal resistor
The internal resistor for the Vo voltage regulator resistor and the electronic volume function allows for the
control of the liquid crystal voltage Vo through commands only, without the need of adding an external
resistor, and allows for the adjustment of the liquid crystal display contrast.
The Vo voltage can be calculated using the following expression within the range of [Vo|<|VouUT].

Vo=(1+Rb/Ra)* VEV
=(1+ Rb/Ra)* (1-a/200) - VREG
[VEV=(1-0/200)* VREG]

VREG represents the constant voltage source within an IC.

(Expression A-1)

Its value at Ta=25°C is constant as shown in

Table 10.
Table 10
Model VREG | Thermal Gradient
S1D15715, S1D15716, S1D15717 | 1.2V -0.05%/°C
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Internal Rb

Internal Ra

Vo

Vev (Constant voltage source + electronic volume)

Vss

Fig.10

o is a value of the electronic volume, and can be set to one of 32-states by setting the 5-bit data in the electronic

volume register.

Table 11

D4 D3 D2 D1 DO a
0 0 0 0 0 31
0 0 0 0 1 30
0 0 0 1 0 29
1 1 1 0 0 3
1 1 1 0 1 2
1 1 1 1 0 1
1 1 1 1 1 0

Table 11 shows the value of a.

Table 12 (Reference values)

D3 D2 D1 1+Rb/Ra

0 0 0 5.45

0 0 1 5.71

0 1 0 6.00

0 1 1 6.32

1 0 0 6.67

1 0 1 7.06

1 1 0 7.50

1 1 1 External resistor can be used.

Rb/Ra is the Vo voltage regulator internal resistance ratio, and can be set to one of the 7 steps using the Vo
voltage regulator internal resistance ratio set command.

By setting the 3-bit data in the Vo voltage regulator internal resistance ratio register, the reference value of
(1+Rb/Ra) ratio will be as the values shown in Table 12.

Fig.11 shows the Vo voltage based on the values of the Vo voltage regulator internal resistance ratio register and

the electronic volume register at Ta=25°C.

1

f— —_—— ——

Vo[V]
OO =~ N W A O O N 0 © O

Fig.11

16
Electric Volume Resister[Decimal]

24 32

Vo voltage based on the values of Vo voltage regulator internal resistance ratio register and

the electronic volume register [Ta=25°C]
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<Setup example: When setting Ta=25°C and Vo=7V>
From Fig.11 and expression A-1, the following setting will be employed.

Table 13
Content Register
D7 D6 D5 D4 D3 D2 D1 DO
Vo voltage regulator internal resistance ratio 0 0 1 0 0 0 1 1
Electronic volume 1 0 0 1 0 0 0 0

Table 14 shows Vo voltage variable range and its pitch width available from electronic volume function when

the above setting is employed.

Table 14
Vo Min. Typ. Max. Unit
Variable range 6.41[80H] to 7.0[90H] to 7.58[9FH] V]
Pitch width 38 [mV]

[ ]: Commands selected from the electronic volume.

(B) When using the external resistor (when Vo voltage regulator internal resistor is not used)
It is also possible to select a supply voltage Vo for LCD without using the Vo voltage regulator internal
resistor (resistance ratio select command [27H] for the internal Vo voltage regulator resistors) by adding a
resistor across Vss and VR as well as VR and Vo.
In this case too, using the electronic volume allows you to control LCD Vo through the command and,
thus, adjust the contrast of LCD display.
Voltage Vo is given by the following expression when external resistance values Ra' and Rb' are specified

in the range of |Vo|<|VouT|.

Vo= (1+Rb’/Ra’): VEV

= (1+ Rb’/Ra’)* (1-0/200)* VREG

[VEV=(1-0/200)* VREG]

VREG represents the constant voltage source on the IC.

(Expression B-1)

Its value at Ta=25°C is constant as shown in

Table 10.
External Rb'
+
VR Vo
External Ra'
VEv (Constant voltage source + electronic volume)
Vss
Fig.12
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<Setting example: When setting Ta=25°C and Vo=7V>
When the intermediate resistor values (D4, D3, D2, D1, D0O) = (1, 0, 0, 0, 0) are selected from the electronic
volume, the following is given by expression B-1 since a = 15 and VREG= 1.2V (Expression B-2).

Vo=(1+ Rb’/Ra’)* (1-0/200) - VREG

7V=(1+Rb’/Ra’)*(1-15/200)- 1.2 (Expression B-2)

If you select SpA for the current conducted to Ra’ and Rb’, the following expression is derived:
Ra’+Rb’=1.4MQ (Expression B-3)

Thus, the following is derived from expressions B-2 and B-3:
Rb’/Ra’=5.31

~.Ra’=220kQ, Rb’=1180kQ2
Table 15 shows the command selected from the electronic volume. Table 16 lists Vo voltage variable range
and pitch width available from the electronic volume function.

Table 15
Content Register
D7 D6 D5 D4 D3 D2 D1 DO
Vo voltage regulator internal resistance ratio 0 0 1 0 0 1 1 1
Electronic volume 1 0 0 1 0 0 0 0
Table 16
Vo Min. Typ. Max. Unit
Variable range 6.45[80H] to 7.0[90H] to 7.64[9FH] [Vl
Pitch width 38.4 [mV]

[ ]: Commands selected from the electronic volume.

(C) When using external resistors (When using variable resistors instead of the Vo voltage regulator internal
resistors)
When using the above external resistor, LCD voltage Vo can also be set by adding a variable resistor to
finely tune Ra’” and Rb’.
In this case too, using the electronic volume function permits you to control an LCD voltage Vo through
the command and, thus, adjust the contrast of LCD display.
The Vo voltage can be obtained from the following expression by setting external resistors R1, R2
(variable resistors) and R3 within the range of |Vo|<|VouT| and finely tuning R2 (AR2):

Vo={1+ (R3+R2-AR2) / (R1+AR2)} - VEV
={1+ (R3+R2-AR2) / (R1+AR2)} - (1-a/200) * VREG (Expression C-1)
[VEV=(1-0/200)* VREG]

VREG is the constant voltage source in the IC and its value remains at a constant level as shown in Table
10 (Ta=25°C).

T

, External
Rb resistor R3
AR1
N =iV (Y o -1 -

resistor R2 VR ) Vo
Ra’ External |

resistor R1 VEV (Constant voltage source + electronic volume)

Vss
Fig.13
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<Setting example: When setting Ta=25°C and Vo=5 to 9V>
o=15 and VREG = 1.2V when intermediate resistor values (D4, D3, D2, D1, D0) = (1, 0, 0, 0, 0) are selected
from the electronic volume.
Thus, using expression C-1, you can select Vo=9V when AR2=0Q in the following manner:
IV={1+(R3+R2)/R1}-(1-15/200)-1.2
R3+R2=7.11 - R1 (Expression C-2)
If you select SpA for the current to be conducted across Vo and Vss when Vo=7V (center
value), sum of resistance of R1, R2 and R3 can be derived as shown below:
R1+R2+R3=1.4MQ (Expression C-3)
From expressions C-2 and C-3, R1=1.4M€Q/8.11 =173kQ
And, you can select V=5V when AR2=R2 through the following computation:
5V={1+R3/(R1+R2)} - (1-15/200)- 1.2
R3/(R1+R2)=3.5 (Expression C-4)
R2=137kQ, R3=1.09MQ are derived from expressions C-2, C-3 and C-4.
Table 15 lists the command used, and Table 17 lists Vo voltage variable range and pitch width available from
the electronic volume.

Table 17
Vo Min. Typ. Max. Unit
Variable range 6.39[80H] to 7.0[90H] to 7.57[9FH] V]
Pitch width 38.1 [mV]

[ ]: Commands selected from the electronic volume.

X When using the Vo voltage regulator internal resistor or the electronic volume function, both of the voltage
regulator circuit and the voltage follower circuit must be activated, as a minimum requirement, by the power
control set command. When the booster circuit is turned off, necessary voltage must be supplied from
Vour.

X VR pin is enabled only when the Vo voltage regulator internal resistors are not used. VR pin must be made
open when these resistors are used.

X Since VR pin has a higher input impedance, appropriate noise protection measures must be provided
including cutting the wiring distance shorter or using shielded wire.

6.6.3 Liquid crystal voltage generator circuit

The Vo voltage is divided by resistor-split within an IC and generates V1, V2, V3 and V4 potentials required for
driving liquid crystals.

Then, V1, V2, V3 and V4 potentials are impedance-converted by the voltage follower circuit and supplied to the
liquid crystal drive circuit.

Using the command, either 1/5 bias or 1/6 bias can be selected as bias ratio.

6.6.4 On-chip power supply turn OFF command sequence

To turn the built-in power supply off, it is recommended that the following command sequence be observed to
set the system in the power save state beforehand so that the residual power is discharged from the LCD panel,
power supply pins and others. L
You can also turn the built-in power supply off by initializing it using RES pin or the reset command. When
LOW Level is input to the RES Pin, short-circuit occurs between VOUT and VDD2 and between Vo and Vss
due to discharge.  Keep this in mind when using an external power supply.

Table 18

Sequence Contents Command address

(command and state) | D7 | De | Ds | Da | D3 | D2 | D1 | Do
Step1 Dlsplaj/ OFF 1 0 1 0 1 1 1 0 Power save command
Step2 Display all points on 1 0 1 0 0 1 0 1 (composite command)

{
End Built-in power OFF 0 0 1 0 1 0 0 0
Rev.1.0 EPSON 27
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6.6.5 Sample circuits

@® When booster, voltage regulator and V/F circuits are all used

(1) When Vo voltage regulator internal resistors are used (2) When Vo voltage regulator internal resistors are not used
(when triple boosting)

(when triple boosting)

TVDD

Vbbp
Vourt

CAP1-
CAP1+
CAP2-
CAP2+

Vo
VR
Vss
V1
V2
V3
Va

S1D15715

TVDD

—=Cct
==ci
—r
C1
c2 ]
R3
R2 «
R1 %
, é
bves HI
SS |C2
l
:02
:02
fc2

@ When voltage regulator and V/F circuits alone are used

VDD
VouTt

CAP1-
CAP1+
CAP2-
CAP2+

Vo
VR

S1D15715

Vss
V1
V2
V3
Va

(1) When Vo voltage regulator internal resistors are not used (2) When Vo voltage regulator internal resistors are used

T VoD

External
Power

Supply

C2
R3

R2

R1%
4

S1D15715

|

l Vss 7,
|02—
ICZ—
ICZ—

VDD
VouTt

CAP1-
CAP1+
CAP2-
CAP2+

Vo
VR
Vss
V1
V2

V3
V4

T VoD

External
Power

Supply

ICZ— ‘

les ICZ—
ICZ—‘
ICZ—‘
ICZ—‘

VDD
VouTt

CAP1-
CAP1+
CAP2-
CAP2+

Vo
VR

Vss

S1D15715

Vi1
V2
V3
V4
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(3) When V/F circuit alone is used

T VoD

(4) When built-in power supply is not used

External
Power

Supply

Ic2

l Vss

ICZ—
ICZ—
ICZ—
ICZ—

VDD
Vourt

CAP1-
CAP1+
CAP2-
CAP2+

Vo
VR
Vss

V2
V3
Va

S1D15715

T VDD

Vss External
v Power

Supply

VoD
VouTt

CAP1-
CAP1+
CAP2-
CAP2+

Vo
VR

GgL261Ldls

Vss
Vi1
V2
V3
Va4

X Since VR pin has a higher impedance, wiring distance must be minimized or shielded wire must be used.

Sample setting

When Vo is varied between 8 and 9V

Item Setting Unit
C1 1.0t04.7 uF
C2 0.01t0 1.0 uF
Fig.14
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6.7 Reset circuit

When the RES pin is made to the LOW level or when the reset command is used, this LSI will become the
initial setting state. Indicated below is the initial setting state.

Serial interface internal shift register and counter clear

Power saver mode is entered.

e Oscillation circuit is stopped.

e LCD power supply circuit is stopped.

Display OFF

e Display all points ON : (Display all points ON ON/OFF command D0="1")
e Segment/common driver outputs go to the Vss level.

e Display normal

e Page address : OH

e Column address : OH

e Display start line address : set at the first line

e Segment driver direction : normal

¢  Common driver direction : normal

e n-line inversion drive : Cancel

e Read modify write : OFF

e Power control register : (D2, D1, D0) = (0, 0, 0)
e Vo-resistor ratio register : (D2, D1, D0) = (0, 0, 0)
e Electronic volume register : (D4, D3, D2, D1,D0)=(1, 0,0, 0, 0)
e Test mode is released.

*

Voltage short circuit across VOUT and VDD as well as V0 and VSS [allowed only when RES pin = LOW
level].

When reset is detected, this LSI is set to above initialized states. However it has no effect on contents of
DDRAM. L

Because the internal state of the IC becomes inconstant during power on, initialization by RES pin is always
required. L

Check that each input pin is controlled after initialization through RES pin.

If the control signal from MPU has high impedance, an overcurrent may flow through the IC.

A protection is required to prevent high impedance at the input pin during power-on.
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7. COMMAND DESCRIPTION

S1D15715 Series identifies the data bus signal by a combination of A0, RD(E) and WR(R/W) signals.
Interpretation and execution of commands are performed only by the internal timing independent of external
clocks.

In the 80-series MPU interface, the command is activated when a LOW pulse is input to RD pin for reading
and when a LOW pulse in input to WR pin for writing.

In the 68-series MPU interface, the SID15715 series enters a read mode when a HIGH level is input to R/W pin
and a write mode when a LOW level is input to R/W pin, and the command is activated when a HIGH pulse is
input to E pin.

Therefore, in the command description and command table, the 68-series MPU interface is different from the
80-series MPU interface in that RD(E) becomes “1(H)” in status read and display data read command.

Taking the 80-series MPU interface as an example, commands will be explained below.

When the serial interface is selected, the data is input in sequence starting with D7.

7.1 Display ON/OFF
This command turns the display ON and OFF.

E R/—W Setting
A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 0 1 0 1 1 1 0 Display OFF
1 Display ON

When the display OFF command is executed when in the Display all points ON mode, Power saver mode is
entered. See the section on the Power saver for details.

7.2 Display normal/reverse

This command can reverse the lit and unlit display without overwriting the contents of the DDRAM.
The contents of the DDRAM will be maintained.

A0 RD WR | D7 D6 D5 D4 D3 D2 DI DO Setting

0 1 0 1 0 1 0 0 1 1 0 [Normal: DDRAM Data HIGH
= LCD ON potential
1 [Normal: DDRAM Data LOW
= LCD ON potential

7.3 Display all points ON/OFF

This command makes it possible to force all display points ON regardless of the content of the DDRAM.
Even when this is done, the DDRAM contents are maintained.
This command takes priority over the display normal/reverse command.

E R/—W Setting
A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 0 1 0 0 1 0 0 Normal display mode
1 Display all points ON

When the display all points ON command is executed when in the Display OFF mode, Power saver mode is
entered.
See the section on the Power saver for details.

Rev.1.0 EPSON 31

www.DataSheetdU.com



S1D15715 Series Technical Manual

7.4 Page address set

This command specifies the page address that corresponds to the low address when accessing the DDRAM
from the MPU side (refer to Fig.4).

Specifying the page address and column address enables the access to a desired bit of the DDRAM.

Even when the page address is changed, the display state will not be changed. For details, see the Page
address circuit of the “Functional Description”.

After the last column address (65H), page address is incremented by +1 (refer to Fig.5).

After the very last address (column=65H, page=3H), page address returns to OH.

Page address 7H is the DDRAM area dedicate to the indicator, and only DO is valid for data change.

See the function explanation in “DDRAM and page/column address circuit”, for details.

£ R/—W Page address
AO RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 0 1 1 0 0 0 0 OH
0 0 1 1H
0 1 0 2H
0 1 1 3H
1 0 0 4H

7.5 Column address set

This command specifies the column address of the DDRAM (refer to Fig.4).

The column address is split into two sections (the upper 3-bits and lower 4-bits) when it is set (fundamentally,
set continuously).

Each time the DDRAM is accessed, the column address automatically increments, making it possible for the
MPU to continuously read and write the display data

After the last column address (65H), column address returns to 00H (refer to Fig.5).

See the function explanation in “DDRAM and page/column address circuit”, for details.

E RIW Settin
A0 RD WR | D7 D6 D5 D4 D3 D2 D1 DO 9
0 1 0 0 0 0 1 0 A6 A5 A4 Upper bit address
0 A3 A2 A1 A0 Lower bit address
*Disabled bit
A6 A5 A4 A3 A2 Al A0 Column address
0 0 0 0 0 0 0 00H
0 0 0 0 0 0 1 01H
0 0 0 0 0 1 0 02H
1 1 0 0 1 0 0 64H
1 1 0 0 1 0 1 65H
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7.6 Display start line address set

This command is used to specify the display start line address of the DDRAM (refer to Fig.4).
See the function explanation in “Line address circuit” for details.

£ R/—W Line address
A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 0 1 0 0 0 0 0 0 O00H
0 0 0 0 1 01H
0 0 0 1 0 02H
1 1 1 1 0 1EH
1 1 1 1 1 1FH

7.7 ADC select (Segment driver direction select)

This command can reverse the correspondence between the DDRAM column address and the segment driver
output (refer to Fig.4).
See the function explanation in “DDRAM and page/column address circuit”, for details.

E R/—W Setting

A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 0 1 0 0 0 0 0 Normal
1 Reverse

7.8 Common output status select

This command can select the scanning direction of the COM output pin. It can reverse the correspondence
between the DDRAM line address and the common driver output.
See the function explanation in “Line address circuit” for details.

E R/—W Setting

A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 1 0 0 0 * * * Normal
1 Reverse

*Disabled bit

7.9 Display data read

This commands reads 8-bit data from the specified DDRAM address.

Since the column address is automatically incremented after each read, the MPU can continuously read
multiple-word data.

One dummy read is required immediately after the column address has been set.

See the function explanation in “Access to DDRAM and internal registers” and “DDRAM and page/column
address circuit”, for details.

ERW
AO RD WR D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 Read Data
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7.10 Display data write

This command writes 8-bit data to the specified DDRAM address.
Since the column address is automatically incremented after each write, the MPU can continuously write

multiple-word data.

See the function explanation in “DDRAM and page/column address circuit”, for details.

E RIW
A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
1 1 0 Write Data

7.11 Read modify write

This command is used paired with end command.

Once this command is issued, the column address is not incremented by display data read command but is
incremented by display data write command. This mode is maintained until end command is issued.
When end command is issued, the column address returns to the address it was at when read modify write

command was issued.

This function makes it possible to reduce the MPU load when there are data to change repeatedly in a specified

display region, such as blinking cursor.

E RIW
A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 1 1 0 0 0 0 0

*  When end command is issued, only column address returns to the address.
Consequently, Read modify write mode cannot be used over pages.
Since the page address is automatically incremented for this IC, when end command is executed after
the data is written to the last column address (65H), it does not return to the original location in the

display.

When you want to maintain the current page address after a read modify write operation done on a
column address between the start and the final column address (65H), you must specify the page address

again.

*  Even if in Read modify write mode, other commands besides display data read/write can also be used.
However, column address set command cannot be used.

e The sequence for cursor display

Page address set

v

Column address

set

»

A

Read modify write

»

A

Dummy read

Data read

Data processing

Data write

No v
Completed?

A

Yes

End

v
Fig.15
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7.12 End

This command releases the Read modify write mode, and returns the column address to the address it was when

read modify write command was issued.

E R/W
A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 1 1 0 1 1 1 0

Return

Column address

!

XN XN X N2 XN X e e ><N+m>T< N X

Read modify write End
Fig.16

7.13 Power control set

This command sets the power supply circuit function ON/OFF.

See the function explanation in “Power supply circuit” for details.

E RIW Mode
A0 RD WR [ D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 0 0 1 0 1 0 Booster: OFF
1 Booster: ON
0 Voltage regulator: OFF

Voltage regulator: ON
Voltage follower: OFF
Voltage follower: ON

7.14 Vo voltage regulator internal resistance ratio set

This command sets the Vo voltage regulator circuit internal resistance ratio.

See the function explanation in “Power supply circuit” for details.

E R/W .
A0 RD WR | D7 D6 D5 D4 D3 D2 D1 po | RP/Raratio | Vovoltage
0 1 0 0 0 1 0 0 0 0 0 small LOW
0 0 1
0 1 0
0 1 1 \’ {
1 0 0
1 0 1
1 1 0 large HIGH
1 1 1 External resistor mode
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7.15 Electronic volume set

This command controls the liquid crystal drive voltage Vo output from the voltage regulator circuit of the
built-in liquid crystal power supply and can adjust the contrast of LCD panel display.
See the function explanation in “Power supply circuit” for details.

E R/W
A0 RD WR | D7 D6 D5 D4 D3 D2 DI DO @ Vovoltage
0 1 0 1 0 0 0 0 0 0 0 31 LOW
0 0 0 0 1 30
0 0 0 1 0 29
A A \:
1 1 1 1 0 1
1 1 1 1 1 0 HIGH
7.16 LCD bias set
This command selects the voltage bias ratio required for the LCD.
This command is enabled when the voltage follower circuit operates.
E RIW Bias
A0 RD WR | D7 D6 D5 D4 D3 D2 D1 DO S1D15A08
0 1 0 1 0 1 0 0 0 1 0 1/5 bias
1 1/6 bias

7.17 n-line inversion drive register set

This command sets the number of the inversion lines of the LCD alternating driver to the register. The number
of lines that can be set is between 2 to 16. For details, refer to the functional description of “Display Timing

Generation Circuit”.

E R/W
A0 RD WR | D7 D6 D5 D4 D3 D2 D1 DO Number of reverse line
0 1 0 0 0 1 1 0 0 0 0 —
0 0 0 1 2
0 0 1 0 3
{ {
1 1 1 0 15
1 1 1 1 16

7.18 Canceling n-line inversion drive

This command cancels n-line inversion drive and restores the normal dual-frame inversion driving. The value
of n-line inversion drive register will not change.

£ RW
A0 RD WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 1 1 0 0 1 0 0
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7.19 Power save (composite command)

When the display all points ON command is executed when in the display OFF mode, power save mode is
entered, and the power consumption can be greatly reduced.

2
‘ Power save (Display OFF & Display all points ON) ‘
2

Power save mode

2
‘ Power save OFF (Display all points OFF) ‘
y

Power save mode cancel
(Display OFF)

Fig.17

This mode stops every operation of the circuits for the driver, and can reduce current consumption nearly to a
static current value if no access is made from the MPU.

The internal states in the power saver mode is as follows:

The oscillation circuit is stopped.

e The LCD power supply circuit is stopped.

e All LCD driver circuits are stopped and segment/common driver outputs output the Vss level.

e The display data and operation mode before execution of the power saver command are held, and the MPU
can access to the DDRAM and internal registers.
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7.20 Reset

When this command is issued, S1D15715 Series is initialized (same operation as RES pin=LOW input this
command, however, is not used for introducing short circuit across VOUT and VDD or Vo and Vss.)

Also note that initialization of the DDRAM does not take place in parallel with initialization of the LSI.

See the function explanation in “Reset circuit” for details.

E R/W
A0 RD WR | D7 D6 D5 D4 D3
0 1 0 1 1 1 0 0

When initializing the S1D15715 Series while power is turned on, reset signal to the RES pin is used. This

signal cannot be replaced by the reset command.

7.21 NOP
Non-operation command
E R/W
A0 RD WR | D7 D6 D5 D4 D3
0] 1 0 1 1 1 0 0

7.22 Test

This is a command for LSI chip testing. Please do not use.
If the test command is issued by accident, it can be cleared by applying an LOW signal to the RES pin, or by
issuing the reset command or the display ON/OFF command.

E R/W
A0 RD WR | D7 D6 D5 D4 D3
0 1 0 1 1 * 1 *
*Disabled bit

*: S1D15715 Series chip maintain their operating modes, but excessive external noise, etc., may happen to

change them.

Measures are required to prevent noise generation or influence on installation and systems.

Moreover, it is recommended that the operating modes are refreshed periodically to prevent the effects of

unanticipated noise.
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Table 19 S1D15715 Series Command Table

Command

Command code

Function

A0 | RD | WR| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
(1) Display ON/OFF 0 1 0 1 0 1 0 1 1 1 0 | LCD display ON/OFF
1 0: OFF, 1: ON
(2) Display 0 1 0 1 0 1 0 0 1 1 0 | LCD display normal/reverse
normal/reverse 1 0: normal, 1: reverse
(3) Display all points 0 1 0 1 0 1 0 0 1 0 0 | Display all points
ON/OFF 1 0: normal display,
1: all points ON
(4) Page address set 0 1 0 1 0 1 1 0 Page address Page address
Sets the DDRAM page address
(5) Column address set 0 1 0 0 0 0 1 0 Upper Upper column address
Upper 3-bit address column address Sets the upper 3-bit for DDRAM
column address
Column address set 0 1 0 0 0 0 0 Lower Lower column address
Lower 4-bit address column address Sets the lower 4-bit for DDRAM
column address
(6) Display start line 0 1 0 0 1 0 Display start address Display start address
address set Sets the DDRAM display start
line address
(7) ADC select 0 1 0 1 0 1 0 0 0 0 0 | Supports the SEG output of the
1 DDRAM
0: normal, 1: reverse
(8) Common output 0 1 0 1 1 0 0 0 * * * Selects the scanning direction of
status select 1 COM output
0: normal, 1: reverse
(9) Display data read 1 0 1 Read data Reads from the DDRAM
(10) Display data write 1 1 0 Write data Writes to the DDRAM
(11) Read modify write 0 1 0 1 1 1 0 0 0 0 0 | Column address increment
at write: +1, at read: 0
(12) End 0 1 0 1 1 1 0 1 1 1 0 Releases Read modify write
mode
(13) Power control set 0 1 0 0 0 1 0 1 Operating mode | Sets the on-chip power supply
circuit operating mode
(14) Vo voltage regulator 0 1 0 0 0 1 0 0 | Resistance ratio | Selects the state of internal
internal resistance setting resistance ratio (Rb/Ra)
ratio set
(15) Electronic volume 0 1 0 1 0 0 Electronic volume value Sets the Vo output voltage to the
register electronic volume register
(16) LCD bias set —_ | — | — 1 0 1 0 0 0 1 0 | Setting the LCD driver voltage
1 bias ratio
0: : 1/5 bias, 1 : 1/6 bias
(17) n-line inversion drive | 0 1 0 0 0 1 1 Number of Line inversion drive
register set inversion line Setting the line number
(18) n-line inversion drive | 0 1 0 1 1 1 0 0 1 0 0 | Canceling the line inversion drive
cancel
(19) Power saver - - - - —|—|—| =1 —1| — | — | Compound command of Display
OFF and Display all points ON
(20) Reset 0 1 0 1 1 1 0 0 0 1 0 | software reset
(21) NOP 0 1 0 1 1 1 0 0 0 1 1 Non-operation
(22) Test 0 1 0 1 1 * 1 * * * * IC test command. Do not use.
(Note)*: disabled data
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Instruction Setup Example (For your reference)
Note: If charge remains on the smoothing capacitor connected across the LCD drive voltage output pin troubles
(such as momentary blackening) can occur on the display screen during its powering on process.

In order to avoid such troubles, it is recommended to implement the following flow.

@® When switching to the built-in power supply takes place immediately after powering on:

Turn VDD - Vss power on while RES pin=LOW is selected

!

Wait until power is settled

A

Release the reset mode (RES pin=HIGH)

A

Initial state (default) *1

A

Selecting necessary functions using the commands (User setup)
(2) Select either normal/reversing display *2
(6) Specify the start line set  *3
(7) Implement ADC select *4
(8) Select the common output mode *5
(17) Setting n-line inversion drive register set *6

A

Selecting necessary functions using the commands (User setup)
(14) Specify the Vo voltage regulator internal resistance ratio  *7
(15) Set up the electronic volume *8

A

Selecting necessary function from the command (User setup)
(13) Set up the power control *9

A

Canceling the power save mode (User setup)
(3) Display all points OFF *10

A

Initial setup is complete
[The built-in power supply is turned ON, Display OFF state.]
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Note : Reference Items

*1: Refer to 6. Functional Description “6.7 Reset circuit”
In the initial setup mode (default), too, contents of the display data RAM is still uncertain.

*2: Refer to the 7. Command Description  “(2) Normal/reversing display”

*3: Refer to the 7. Command Description  “(6) Display start line set”

*4: Refer to the 7. Command Description ~ “(7) ADC select”

*5: Refer to the 7. Command Description  “(8) Common output status select”

*6: Refer to the 7. Command Description ~ “(17) Setting n-line inversion drive register set”

*7: Refer to thee 6. Functional Description “6.6 Power supply circuit” and 7. Command Description
“(14) Vo voltage regulator internal resistance ratio set”.

*8: Refer to the 6. Functional Description “6.6 Power supply circuit” and 7. Command Description
“(15) Electronic volume”.

*9: Refer to the 6. Functional Description “6.6 Power supply circuit” and 7. Command Description
“(13) Power control set”.

*10: Refer to the 7. Command Description : “(19) Power save”
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@ Data display

| Initialization is complete

I

Selecting necessary functions using the
commands (User setup)
elect the display start line *9
Egg gelect the pag;)e gddress *10 Note: Reference Items o
(5) Select the column address  *11 *9: Refer to the 7. Command Description
l “(6) Display start line set”
*10: Refer to the 7. Command Description
Selecting necessary functions using the “(4) Page address set”
commands (User setup) *11: Refer to the 7. Command Description
(10) l’:g:;ar:);hef;zplay data write “(5) Column address set”
*12: Refer to the 7. Command Description
l “(10) Display data write”
Selecting necessary functions using the commands *13: Refer to the 7. Command Description
(User setup) “(1) Display ON/OFF”
(1) Turnon or off the display *13 The all-white display of data should be avoided
l as much as practicable right after the display

: - mode is turned on (during display ON).
Data display is ended

®Powering OFF  *14

The time (tL) provided between turning on of
Any state the reset active and turning off of VDD-VsS

v power (VDD-VSS=1.8V) must be longer than

Selecting necessary functions using the time required for V0-V4 potential to go

19 StTe ::ctJ':nmands (User Set';p) 5 lower (tH) than the threshold voltage set on the
(19) clect h© power save mode LCD panel (usually 1V).

Y For “tH”, see the “Reference data” in the

| Select the reset active (RES pin=LOW) | following section.

If “tH” is excessively long, it must be cut short

| Turn VDD-Vss power OFF | by installing a resistor across V0 and VSs.

Note: Reference Items
*14: This IC is provided on the power supply VDD-Vss logic to offer control over the Vo-Vss drivers on
the LCD power supply.
Thus, if the power supply VDD-Vss is turned OFF while voltage is still remaining on the LCD
power supply Vo-Vss, the drivers (both COM and SEG) can generate uncontrolled output. Make
sure to observe the following powering off procedure:
e Turn OFF the built-in power supply first, then, after making sure that potential on Vo to V4 is
lower than the LCD panel threshold voltage, turn the IC power (VDD-Vss) OFF.
Also refer to the 6. Functional Description “Power supply circuit”.

*15: Refer to the 7. Command Description “(19) Power save”
After entering the power save command, you must implement reset procedure from RES pin before
turning off VDD-VSsSs power.
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@ Refresh

It is recommended that the operating modes and display contents be refreshed periodically.

Refresh sequence

»

v
Display ON/OFF command

|

Set every command to the selected setting

v

Implement DDRAM refresh

|

® Precautions on powering OFF

<Power (VDD-Vss) OFF >

Turn the power (LCD power (Vo0-Vss) system OFF) save mode off -> Then, turn the power (VDD-VSs) off.

e The requirement tL > tH must be strictly observed.

e IftL <tH, display failures can result.

tL must be specified on software from MPU.

tH depends on discharging capability of the drivers. See “Reference data” in the following section.

It also depends on a given LCD panel, thus actual timing must be determined after experimenting on your LCD
panel.

Power
save Power OFF
4
< » tL
VDD X
1.8V
_

COM output cannot be maintained at a fixed
Vss level.

SEG—LLITFI_LLI—H- é
Vss Since power (VDD-Vss) is turned OFF,

Vo
V1
V2

V4 :Approximately 1V: Lower than Vth on the LCD panel
Vss

) 4

tH  For tH, see the “Reference data”.

A
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<When powering OFF (VDD-VsS) is not available with the command>

Turn off the reset mode(LCD power (V0-VsS) system ). -> Then turn the power (VDD-Vss) OFF.

e The requirement tL > tH must be strictly observed.

e IftL <tH, display failures can result.

When specifying tL, measures such as extending fall time of power supply (VDD-Vss) should be considered.

tH depends on discharging capability of the drivers. See “Reference data” in the following section.

It also depends on model of a given LCD panel, thus actual timing must be determined after experimenting on
your LCD panel.

Reset Power OFF

<

L

A

>
»
4

Voo 1.8V

K
SEG J_LLI_IJ_I_LLIT e
Vss Since power (VDD-Vss) is turned OFF,

COM output cannot be maintained at a fixed
Vss level.

Vo
V1
V2
V3
V4 N Approximately 1V : Lower than Vth on the LCD panel

Vss

<«— t4  For tH, see the “Reference data”.

® Reference data

The following data is for your reference alone.

tH is significantly affected by capacity of Vo pin, thus you must verify appropriateness of a selected tH on the
panel being equipped with the pin.

[Conditions: VDD=1.8V, voltage is tripled and capacity of the boosting capacitor=1.0uF]
When Vo is under no-load, tH per voltage is 22us. It becomes 200us when Vo=9V.
Capacity dependency is 1pF.  AtH per voltage is 50ns.

An example: When VDD=1.8V, V0=8.0V and Vo pin capacity [board capacity] (CL)=100pF.

tH =22usx8V+50nsx 1 00pFx8V=216ps
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8. ABSOLUTE MAXIMUM RATING

Vcc

GND

Table 20
Item Symbol Standard value Unit
Supply VDD -0.3to +6.0 \%
voltage (1) |Double boosting -0.3to +5.0
Triple boosting -0.3 to +3.3
Supply voltage (2) Vo, Vout -0.3t0 +10.0 \%
Supply voltage (3) V1, V2, V3, V4 -0.3 to Vo V
Input voltage VIN -0.3 to VDD+0.3 V
Output voltage Vo -0.3 to VDD+0.3 V
Operating temperature ToPR -40 to +85 °C
Storage TCP TSTR -55 to +100 °C
temperature |Bare chip -55 to +125
7 Y Vo,Vout
V1to V4
A Voo A
Vss 4 Vss
System S1D15715 Series side

Note 1: All voltages are based on the condition that the Vss is equal to OV.
Note 2: Voltages Vo, V1, V2, V3 and V4 must always keep up the condition of Vo>V1>V2>V3>V4>Vss and
Vour>Vo>Vss, VouTt>VDD.
Note 3: If the LSI chip is used in an environment exceeding the absolute maximum ratings, it may be
destroyed permanently.
During normal operation, electrical characteristics conditions should be observed. Otherwise, the
LSI chip may malfunction or the LSI reliability may drop.
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9. DC CHARACTERISTICS

Table 21
Vss = 0V, VDb = 3V+£10%, Ta = -40 to +85°C unless otherwise noted
Item Symbol Condition - Standard value Unit | Pin used
Min. Typ. Max.
Supply voltage (1) VDD — 1.8 — 5.5 V | VbD *
Vo — 4.5 — 9.0 — | Vo *2
Supply voltage (2) V1, V2 — 0.6xVo — Vo Vo V1, V2
V3, V4 — Vss — 0.4xVo — | V3, V4
High-level input voltage VIH — 0.8xVDD — VDD V %3
Low-level input voltage ViL — Vss — 0.2xVDD V
High-level output voltage VoH loH=-0.5mA 0.8xVDD — VDD V %4
Low-level output voltage VoL loL= 0.5mA Vss — 0.2xVDD V
Input leak current ILI -1.0 — 1.0 pA | *5
VIN = VDD or Vss
Output leak current ILo or -3.0 — 3.0 pA | *6
. . Vo=7.0V SEGn,
LCD driver ON resistance RonN Ta=25°C — 4.0 10.0 kQ COMn  *7
Static current consumption [s]nle] Ta=25°C — 0.01 5.0 pA xgg'z
Vo=7.0V
Output leak current loQ Ta=25°C — 0.01 15.0 pA | Vo
Input pin capacitance CIN Ta=25°C, f=1MHz — 20.0 30.0 pF
Built-in S1D15715 20.67 21.76 22.85
oscilla_tion fosc | Ta=25°C | S1D15716 21.88 23.04 24.2 kHz | *8
Oscillation S1D15717 20.06 21.12 22.18
frequency S1D15715 10.88 21.76 43.52
External
input foL Ta=25°C | S1D15716 5.76 11.52 23.04 kHz | CL *8
S1D15717 21.12 42.24 84.48
Table 22
. Standard value : :
Item Symbol Condition Vi Tvp. Max. Unit | Pin used
Double boosting 1.8 — 5.5
= Input voltage Vobp Triple boosting 1.8 — 3.3 VoD *1
2 | Boosted output
2 voltage Vout — — — 10.0 Vout
@ £ | Operating voltage of
£ 2| voltage regulator Vout — 5.0 — 10.0 V | Vour
Q'C | circuit
£ Operating voltage of
£ | VIFcircuit Vo — 4.5 — 9.0 Vo *9
m -0.05%/°C
Reference voltage VREG | 1.255°G 1.16 1.20 1.24

Note 1:  All voltages are based on the condition that the Vss is equal to 0V.

Note 2:  Voltages Vo, Vi, V2, V3 and V4 must always keep the condition of Vo>Vi>V2>V3>V4>Vss and
Vour=Vo>Vss, VouTt>VDb.

Note 3: If the LSI chip is used in an environment exceeding the absolute maximum ratings, it may be
destroyed permanently.
During normal operation, electrical characteristics conditions should be observed. Otherwise, the LSI
chip may malfunction or the LSI reliability may drop.
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<>Dynamic operating current (1) - When display is turned on with the built-in power supply being disconnected
[Ta=25°C and output under no-load].

Following shows current consumed by entire IC when external power supply is used.

Table 23.1 Display: All-white

Item Symbol Condition Min. Typ. Max. Unit | Remarks
OIS i somsovirov S 7 Rl
IO i Wooesovuirov S
ST e oy S e AL

Table 23.2 Display: Checker pattern

Item Symbol Condition Min. Typ. Max. Unit | Remarks
sorsris e o S R B
SOSTIOig somsovirov S o Rl
A = e S AL B

<{>Dynamic operating current (2) - When display is turned on with the built-in power supply being connected
[Ta=25°C and output under no-load].

Table 24.1 Display: All-white

Item Symbol Condition Min. Typ. Max. Unit | Remarks
S1D15715 Iss(2) |VDD=5.0V,V0=7.0V, double boosting — 35 60 VA 10
Iss(2) |VDD=3.0V,V0=7.0V, triple boosting — 42 72
S1D15716 Iss(2) |VDD=5.0V,V0=7.0V, double boosting — 32 55 VA 10
Iss(2) |VDD=3.0V,V0=7.0V, triple boosting — 38 65
S1D15717 Iss(2) [VDD=5.0V,V0=7.0V, double boosting — 36 62 VA 10
Iss(2) |VDD=3.0V,V0=7.0V, triple boosting — 43 73

Table 24.2 Display: Checker pattern

Iltem Symbol Condition Min. Typ. Max. Unit | Remarks

Iss(2) |VDD=5.0V,V0=7.0V, double boosting — 37 63

S1D1571 *1

5715 Iss(2) |VDD=3.0V,V0=7.0V, triple boosting — 43 73 KA 0

Iss(2) [VDD=5.0V,V0=7.0V, double boosting — 33 56

S1D15716 *10
Iss(2) |VDD=3.0V,V0=7.0V, triple boosting — 39 67 KA
Iss(2) |VDD=5.0V,V0=7.0V, double boosting — 39 67

S1D15717 *10
Iss(2) |VDD=3.0V,V0=7.0V, triple boosting — 46 78 HA
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< Current consumption in the power save mode [Ta=25°C and output under no-load]

48

Table 25
Item Symbol Condition Min. Typ. Max. Unit | Remarks
S1D15715 Iss(3) |Vpbp=1.8V to 5.0V — 0.01 5 —
S1D15716 Iss(3) |VDbp=1.8V to 5.0V — 0.01 5 pA —
S1D15717 Iss(3) |VDbp=1.8V to 5.0V — 0.01 5 —
EPSON Rev.1.0
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[Reference data 1]

<{>Dynamic operating current (1) - When LCD display is turned on with external power supply being connected
(All-white display)

40

w
o

N
o

1ISS(1) [WA]

10

0.

——3S1D15716
--- S1D15717

0 2.0 4.0 6.0

VoD [V]
Fig.16

Conditions:

Built-in power supply
OFF

External power supply
ON

Vo0-Vss=7.0V
Ta=25°C

Display pattern : All-white

Remarks: See *10

<{>Dynamic operating current (1) - When LCD display is turned on with external power supply being connected
(Checker pattern display)

40

Conditions:
Built-in power supply
OFF
30 External power supply
ON
—_ Vo0-Vss=7.0V
<E3 Ta=25°C
% 20 Display pattern : Checker
(2}
Remarks: See *10
10
——S1D15716
--- S1D15717
0
0.0 2.0 4.0 6.0
VoD [V]
Fig.17
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[Reference items]

*1 Although wide operating voltage range is warranted, and exemption to it is when an access made by
MPU is accompanied with radical voltage fluctuations.
an access made by MPU is accompanied with radical voltage fluctuations.

*2 See Fig.21 for the operating voltage range of VDD and Vo systems. It is applicable when an
external power supply is used. L L L

*3 A0, DO to D5, D6(SCL), D7(SI), RD(E), WR(R/W), CS, CL, C86, P/S, RES and SEL pins.
ViH=0.8%xVDD to VDD, VIL=VSSs to 0.2xVDD when VDD=1.8V to 2.7V.

*4 DO to D7 pins.
Ion=-0.25mA, IoL=0.25mA when VDD=1.8V to 2.7V.

*5 A0, RD (E), WR(R/W), CS, C86, P/S, CL, RES and SEL pins.

*6 It is applicable when DO to D5, D6(SCL) and D7(SI) pins are placed in high impedance.

*7 It represents the resistance value to be employed when 0.1V is applied across the output pin SEGn

or COMn and respective power terminals (V1, V2, V3 and V4).
It must be selected within the operating voltage range (3).
RoN=0.1V/AI (Al represents the current conducted when 0.1V is applied when the power supply is

turned on).

*8 For the relationship between the oscillating frequency and frame frequency, refer to Table 6.
External inputs listed in the standard value space are recommended values.

*9 Adjustment of the Vo voltage regulator circuit must be done within the operating voltage range of
the voltage follower circuit.

*10 The built-in oscillation circuit is used. It indicates current consumed by the independent IC when

the display is turned on.

It does not include current consumed due to the LCD panel capacity or wiring capacity (driver
output is under no-load).

These values are applicable when the access is not made by MPU.

Rev.1.0 EPSON 51
www.DataSheetdU.com



S1D15715 Series Technical Manual

10. AC CHARACTERISTICS

<> System bus read/write characteristics 1 (80-series MPU)

A0
taws » e taHs
CS N g
\ ;/
< tcyece —»
«—— tccrtcolw —»
WR, RD S 7 S
\\ 7/ \
«—— fccHrRiccHw —p
tbss —»p toHs
D7 to Do
(Write)
«— taccs « toHs ¥
D7 to Do
(Read)
Fig.20
Table 26
VDD = 4.5V to 5.5V, Ta = -40 to +85°C
Item Signal | Symbol Condition .Standard value Unit
Min. Max.
Address setup time AO taws — 0 — ns
Address hold time taHs — 15 —
System cycle time — fcyes — 400 —
Control LOW pulse width (WR) WR tcoLw — 80 —
Control LOW pulse width (@) @ tcclr — 200 —
Control HIGH pulse width (M?) M? tccHw — 100 —
Control HIGH pulse width (RD) RD tccHr — 100 —
Data setup time D7toDO| tpss — 60 —
Data hold time {oHs — 25 —
RD access time taccs CL=100pF — 210
Output disable time toHs — 5 100
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Table 27
VDD = 2.7V to 4.5V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition _Standard value Unit

Min. Max.
Address setup time A0 taws — 0 — ns
Address hold time taHs — 15 —
System cycle time — tcycs — 500 —
Control LOW pulse width (WR) WR teoLw — 100 —
Control LOW pulse width (RD) RD tcolr — 250 —
Control HIGH pulse width (WR) WR tccHw — 100 —
Control HIGH pulse width (RD) RD tccHr — 100 —
Data setup time D7toDO| tpss — 120 —
Data hold time toHs — 20 —
RD access time taccs CL=100pF — 230
Output disable time fons — 5 100

Table 28
VoD = 1.8V to 2.7V, Ta = -40 to +85°C
Item Signal | Symbol Condition _Standard value Unit

Min. Max.
Address setup time A0 taws — 0 — ns
Address hold time taHs — 10 —
System cycle time — tcycs — 1000 —
Control LOW pulse width (WR) WR teoLw — 150 —
Control LOW pulse width (RD) RD tcoLr — 350 —
Control HIGH pulse width (WR) WR tcchw — 150 —
Control HIGH pulse width (RD) RD tceHr — 150 —
Data setup time D7toD0| tpss — 120 —
Data hold time toHs — 20 —
RD access time taccs CL=100pF — 310
Output disable time fons — 10 200

e The rise and fall times (tr and tf) of the input signal are specified for less than 15ns.
e When using the system cycle time at high speed, they are specified for (tr+tf) < (tcycs-tccLw-tCCHW) or

(trt+tf) < (tcYC8-tCCLR-CCHR).

All timings are specified based on the 20 and 80% of VDD. .
tccew and tcCLr are specified for the overlap period when CS is at LOW level and WR, RD are at the

LOW level. L __

e The timing for Ao is specified for the overlap period when CS is at LOW level and WR, RD are at the
LOW level.
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< System bus read/write characteristics 2 (68-series MPU)

Ao, R'W
o taws -« taHs
CS N Ve
\ //
< tcyce —»
«—— tEWHR, tEWHW —
vy N
E // \\ 2
— {ewLR, tEWwLW — >
tose —» toHe
D7 to Do
(Write)
«— taccs 4 {oHe >
D7 to Do
(Read)
Fig.21
Table 29
VDD = 4.5V to 5.5V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition _Standard value Unit
Min. Max.
Address setup time A0, tawe — 0 — ns
Address hold time WR tane — 5 —
System cycle time — tcycs — 400 —
Enable HIGH pulse width | Read E tEwHR — 200 —
Write tewHw — 80 —
Enable LOW pulse width Read — tewLr — 100 —
Write tewLw — 100 —
Data setup time D7toDO| tpse — 60 —
Data hold time toHe — 25 —
RD access time taccs CL=100pF — 210
Output disable time foHe — 5 100
54 EPSON Rev.1.0

www.DataSheetdU.com




S1D15715 Series Technical Manual

Table 30
VoD = 2.7V to 4.5V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition _Standard value Unit
Min. Max.
Address setup time AO, tawe — 0 — ns
Address hold time WR taHe — 5 —
System cycle time — tcycs — 500 —
Enable HIGH pulse width | Read E tEwHR — 250 —
Write tewrw — 100 —
Enable LOW pulse width Read — tewLr — 100 —
Write tewLw — 100 —
Data setup time D7toDO| tpse — 70 —
Data hold time {bHe — 20 —
RD access time taccs CL=100pF — 230
Output disable time foHe — 5 100
Table 31
VDD = 1.8V to 2.7V, Ta = -40 to +85°C
Item Signal | Symbol Condition _Standard value Unit
Min. Max.
Address setup time A0, tawe — 0 — ns
Address hold time WR taHe — 5 —
System cycle time — tcycs — 1000 —
Enable HIGH pulse width | Read E tEwHR — 350 —
Write tEwHw — 150 —
Enable LOW pulse width | Read — tewLr — 150 —
Write tewLw — 150 —
Data setup time D7toD0| tpse — 120 —
Data hold time {bHe — 20 —
RD access time taccs CL=100pF — 310
Output disable time toHe — 10 200

e The rise and fall times (tr and tf) of the input signal are specified for less than 15ns.

When using the system cycle time at high speed, they are specified for (tr+tf) < (tCYC6-tEWLW-tEWHW) or

(trt+tf) < (tCYC6-tEWLR-tEWHR).

e All timings are specified based on the 20 and 80% of VDD. L
e tEWLW and tEWLR are specified for the overlap period when CS is at LOW level and E is at the HIGH

level.

e The timing of A0 is specified for the overlap period when CS is at LOW level and E is at the HIGH level.
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< Serial interface characteristics
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Fig.22
Table 32
VDD = 4.5V to 5.5V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition _Standard value Unit
Min. Max.
Serial clock cycle SCL tscyc — 125 — ns
SCL HIGH pulse width tsHw — 50 —
SCL LOW pulse width tsLw — 50 —
Address setup time A0 tsas — 75 —
Address hold time tsaH — 75 —
Data setup time Sl tsps — 50 —
Data hold time tsDH — 50 —
'CS-SCL time [ tcss — 75 —
tcsH — 75 —
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Table 33
VDD = 2.7V to 4.5V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition _Standard value Unit
Min. Max.

Serial clock cycle SCL tscyc — 125 — ns
SCL HIGH pulse width tsHw — 50 —
SCL LOW pulse width tsLw — 50 —
Address setup time A0 tsas — 75 —
Address hold time tsaH — 75 —
Data setup time Sl tsps — 50 —
Data hold time tsDH — 50 —
'CS-SCL time cs tcss — 75 —

tcsH — 75 —

Table 34
VDD = 1.8V to 2.7V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition _Standard value Unit
Min. Max.

Serial clock cycle SCL tscyc — 200 — ns
SCL HIGH pulse width tsHw — 75 —
SCL LOW pulse width tsLw — 75 —
Address setup time A0 tsas — 75 —
Address hold time tsaH — 75 —
Data setup time Sl tsps — 50 —
Data hold time tsDH — 50 —
'CS-SCL time [ tcss — 100 —

tcsH — 100 —
e The rise and fall times (tr and tf) of the input signal are specified for less than 15ns.
e Every timing is specified on the basis of 20% and 80% of VDD.
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{OReset input timing

RES ﬂ_ trw

tr
Internal state
>< Reset Reset done
Fig.23
Table 35
VDD = 4.5V to 5.5V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition _Standard value Unit
Min. Max.
Reset time — tr — — 1000 ns
Reset LOW pulse width RES tRw — 1000 —
Table 36
VDD = 2.7V to 4.5V, Ta = -40 to +85°C
Item Signal | Symbol Condition .Standard value Unit
Min. Max.
Reset time — tr — — 1000 ns
Reset LOW pulse width RES tRw — 1000 —
Table 37
VDD = 1.8V to 2.7V, Ta = -40 to +85°C
Iltem Signal | Symbol Condition .Standard value Unit
Min. Max.
Reset time — tr — — 1500 ns
Reset LOW pulse width RES tRw — 1500 —
e The rise and fall times (tr and tf) of the input signal are specified for less than 15ns.
e Every timing is specified on the basis of 20% and 80% of VDD.
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11. MPU INTERFACE (REFERENCE EXAMPLES)

The S1D15715 Series can be directly connected to the 80-Series MPU or to the 68-Series MPU.  Furthermore,
by employment of the serial interface, they can be operated by smaller number of signal lines.

After initialization has been made by the RES pin, each input pin of the S1D15715 Series needs to be
controlled properly.

(1) 80-Series MPU
T VbD
[ ? ?
Vce VbD
A0 A0 C86
A1 to A7 » cS
___ Decoder cs 0
2 IORQ E
= DO to D7 |« DO to D7 by
RD RD 2
WR WR
RES T RES P/S
GND Vss
| RESET ‘

Fig.24 ;77"33
(2) 68-Series MPU

[ ? ?

Vce VbD
A0 A0 css —e
Al to A15 > Decoder cS 0
5 VMA > <
o )
= DO to D7 |e »| DO to D7 o
E E ®
R/W RIW
RES 5 RES P/S
GND Vss
I RESET L

Fig.25 Ly
T VDD

(3) Serial interface

Vcc VoD I
AO A0 C86 VDD or Vss
A1 to A7 » Decoder ¢S w
) ~
o 1)
= pay
Port 1 Sl (7]
Port 2 SCL
RES T RES P/S
GND Vss
I RESET L v

Fig.26 Ly
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