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The SED1353 is a dot matrix graphic LCD controller supporting resolutions up to 1024x1024. It is

capable of displaying a maximum of 256 simultaneous colors out of a possible 4096 or 16 gray shades.
Design flexibility allows the SED1353 to interface to either an MC68000 family microprocessor or an
8/16-bit MPU/bus with minimum external logic. The Static RAM (SRAM) interface used for the display buffer
is optimized for speed and performance, supporting up to 128K bytes.

Two power save modes, combined with operating voltages of 2.7 volts through 5.5 volts, allow for a wide
range of applications while providing minimum power consumption.

FEATURES

* pin compatible with the SED1352
* 16-bit 16 MHz MC68xxx MPU interface

* 8/16-bit MPU interface controlled by a READY
(or WAIT#) signal

* option to use built-in index register or direct-map-
ping to access one of sixteen internal registers

* 2-terminal crystal or external oscillator support
* 8/16-bit SRAM interface configurations

* split screen display support allowing two different
images to be simultaneously displayed
» virtual display support (displays images larger
than the panel size through the use of panning)
* display modes:
black-and-white display
2/4 bits per pixel, 4/16-level gray-scale display
2/4/8 bits per pixel, 4/16/256-level color display

* two software power-save modes

m SYSTEM BLOCK DIAGRAM

* low power consumption

¢ display memory interface:
128K bytes using one 64Kx16 SRAMs
128K bytes using two 64Kx8 SRAMs
64K bytes using two 32Kx8 SRAMs
40K bytes using one 8Kx8 and one 32Kx8
SRAM
32K bytes using one 32Kx8 SRAM
16K bytes using two 8Kx8 SRAMs
8K bytes using one 8Kx8 SRAM
* LCD panel configurations:
single-panel, single-drive passive display
dual-panel, dual-drive passive display
* maximum number of vertical lines:
1,024 lines (single-panel, single-drive display)
2,048 lines (dual-panel, dual-drive display)
* QFP5-100-S2 package (FOA)
e QFP15-100-STD package (F1A)

I LCD PANEL

CLOCK
DATA I
MPU CONTROL SED1353
ADDRESS
80xx 'I
Z80
B68XXX
SRAM
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m INTERFACE OPTIONS

Interface with 16-Bit MC68xxx MPU and 16K bytes SRAM (2 of 8K x 8)
MCB8xxx SED1353
L e » B
oz 3] Decoder o] e
Al4 to A16 v VD8-15
P becoder b » ocsy PO 2
[ ecodaer »
A10 to A19 v VWE# g g
Alto A19 »| ABlto AB19 WE# ¥ WE#
DO to D15 |« » DBOto DB15 64 Kbit 64 Kbit
DTACK# |« READY CS# CS#
UDS# > ABO 52 A A
LDS# p BHE# VCSO#
o VCS1# |
ASH » IOR# 012
RIW# » lowW#

Note: Example implementation, actual may vary.

Interface with 8-Bit Z80 MPU and 16K bytes SRAM (2 of 8K x 8)

Z80 .
ecoaer
J;IO_‘ SED1353
MREQ# - »| MEMCS#
A10 to A5 .
y VDO-7
—
Mi# o——> I0CS#  \we# 4 I
IORQ# x Y v ¥
AO to A5 | ABOto AB15 WE# WE#
DO to D7 |4—Y » DEO to DBY 64 Kbit 64 Kbit
Il
WAITH# |4 READY oo o
WR# o » MEMWE A
RD# ' b MEMRE oo
- » IOR#  vCsi#
> IOW# VAO-12
RESET# OD > RESET

Note: Example implementation, actual may vary.
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Interface with 16-Bit 8086 MPU and 64K bytes SRAM (2 of 32K x 8)
8086
(Maximum mode) 8288 SED1353
CLK CLK o MEMRH
CLK So#—e—— P 5o VIRDCH : VDO-7
READY p| READY sS1# b s1y  AMWCH g MEMW# VWE# A
RESET# —@—P| RESET# SO# P so# IORCH| P IOR# g
RDY DEN AlOWCH > loW# \ 4
A 3284A WE#
DT/R .
| alE 256 Kbit
A16 to A19 * P AB16 to AB19 Cs#
A16 Decoder f ‘r
P M/IO# p ABO to AB15 VCSo#
VAO-14
BHE# »| BHE# » BHE#
ADO to AD15 |« L 4 P A0toAle D—— P MEMCS# g v
—p| STB O——— P |I0CS# WE#
256 Kbit
p DOto D15 |¢———)p| DBOto DB15 cs#
> T
@D—» OE ?
Transceiver » RESET VCS1#
READY VD8-15

Note: Example implementation, actual may vary.

Interface with 8-Bit ISA Bus and 40K bytes SRAM (1 of 8K x 8 and 1 of 32K x 8)
8-Bit ISA Bus
- ] SED1353
REFRESH SA13 to SA16 >o » MEMCS# VDO-7
0 > R
VWE# 4
SMEMW# »| MEMW# g
»| MEMR# v
SMEMR# > O
IOCHRDY < READY 64 Kbit
SDO to SD7[¢ »| DBO to DB7 Cs#
SAO to SA19 T < » ABOto AB19 Ar
SA10to SAL5 SA(L or 4) to SA9 VCSO# J
AEN ':lDeCOder :a—c—b IOCS#  VAO-14
IOW# o p| oW g v
|OR# ¢—» IOR# WE#
»| RESET !
RESET# X >
CcS#
<4 Decoder |
OWSH# ] a o

Note: Example implementation, actual may vary.
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Interface with 16-Bit ISA Bus and 128K bytes SRAM (1 of 128K x 8)
16-bit ISA Bus SED1353
REFRESH SA14 to SA1 - )O »| MEMCS#
>
SMEMW# > MEMWH \wes L »o| wes
SMEMR# »| MEMR#
IOCHRDY | READY
SDO to SD15[% P DBO to DB15 1 Mbit
SAO to SA19 T L 4 p| ABOto AB19
SA10 to SA15 o SA(l or 4) to SA9
» Decoder )o@_ ocsy  VCSO# 00 LB#
AEN VCS1# —»O UB#
IOW# > IoWH#
IOR# > IOR#

SBHE# »| BHE# VAO-15 —§| AO-15
RESET# »| RESET
IOCSlG#4—@‘_O Decoder € VDO-7 |[4—— 110 1-8

- h VD8-15 |[¢—p 1/0 9-16
LAL7 to LA23
MEMCS16# 4—<]—l ro Decoder [4¢——
Note: Example implementation, actual may vary.
m SUPPORTED RESOLUTIONS
Example Display Size
Display 4 Grays/ 16 Grays/ a SRAM CPU SRAM
RAM Monochrome Colors Colors 256 Colors Type Interface Interface
X Y X Y X Y X Y
8K byte 320 x 200 256 x 128 128 x 12§ — 1 of 8Kx8§ 8-bit 8-hit
8-bit 8-hit/16-bit
16K byte 512 x 256 320 x 200 200 x 16( 160 x30D 2 of 8Kx8 - -
16-bit 16-hit
32K byte 512 x 512 512 x 256 256 x 256 192 X300 1 of 32Kx8 8-bit 8-bit
AOK byte | 1024x320 | 512x320]  320x256 320 xaoglof8kx@and g n 8-bit
1 of 32Kx8
L 8-bit 8-hit/16-bit
64K byte 1024 x 512 512 x 512 512 x 256 256 x256 2 of 32Kx8 - -
16-bit 16-hit
1 of 64Kx16 16-bit 16-bit
128K byte| 1024 x 1024 1024 x 512 512 x 51p 512 @256 - -
2 of 64Kx8 16-bit 16-bit

a. 256 colors must use 16-bit SRAM interface

The above listed display sizes are examples based on bits/pixel and available memory.
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m BLOCK DIAGRAM

Control Registers

IOR#, IOW#, IOCSH#,
MEMCS#, MEMR#,
MEMWH#, BHE#,
: —>
AB[19:0] Bus R Port
Signal Decoder Sequence » LCDENB
Translation Controller
., Memory«—e > _, Lookup | | LcD UD[3:0]
READY < Decoderl Table Panel |» LD[3:0]
Interface, LP, YD,
XSCL,
WF(XSCL2
DB[15:0] Data Bus ° Address ( )
Conversion Generator Display
R i Data
> MPU/CRT| | Formatter
Timing Generator Selector
v
Power Save
Oscillator SRAM Interface
2 2 5 83 3
O Q m o 8r B
- R # ¥ Ra 9
< =
%
O
[
I+
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m FUNCTIONAL BLOCK DESCRIPTION

Bus Si gnal Translation
According to configuration setting VD2, Bus Sig-
nal Translation translates either MC68000 type
MPU signals or Ready type MPU signals to
internal bus interface signals.

Control Re gisters
The Control Register contains 16 internal control
and configuration registers. These registers can
be accessed by either direct-mapping or using
the built-in internal index register.

Sequence Controller
The Sequence Controller generates horizontal
and vertical display timings according to the
configuration registers settings.

LCD Panel Interface
The LCD Panel Interface performs frame rate
modulation and output data pattern formatting
for both passive monochrome and passive color
LCD panels.

Look-U p Table
The Look-Up Table contains three 16x4-bit wide
palettes. In gray shade modes, the “green” pal-
ette can be configured for the re-mapping of 16
possible shades of gray. In color modes, all
three palettes can be configured for the re-map-
ping of 4096 possible colors.

Port Decoder
According to configuration settings VD1, VD12 -
VD4, IOCS# and address lines AB9-1, the Port
Decoder validates a given 1/O cycle.

Memory Decoder
According to configuration settings VD15 -
VD13, MEMCS# and address lines AB19-17,
the Memory Decoder validates a given memory
cycle.

Data Bus Conversion
According to configuration setting VDO, Data
Bus Conversion maps the external data bus,
either 8-bit or 16-bit, into the internal odd and
even data bus.

Address Generator
The Address Generator generates display
refresh addresses to be used to access display
memory.

MPU / CRT Selector
The MPU / CRT Selector grants access to the
display memory from either the MPU or the dis-
play refresh circuitry.

Display Data Formatter
The Display Data Formatter reads in the display
data from the display memory and outputs the
correct format for all supported gray shade and
color selections.

Clock In puts / Timin g

Clock Inputs / Timing generates the internal
master clock according to gray-level / color
selected and display memory interface.The
master clock (MCLK) can be:

- MCLK = input clock

- MCLK = 1/2 input clock

- MCLK = 1/4 input clock.
Pixel clock = input clock = fogc.

SRAM Interface
The SRAM Interface generates the necessary
signals to interface to the Display Memory
(SRAM).
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m DC SPECIFICATIONS

Absolute Maximum Ratin gs

SED1353

Symbol Parameter Ratin g Units
Vbp Supply Voltage Vgs- 0.3t0 + 6.0 \Y
ViN Input Voltage Vgs-0.3t0 \pp + 0.5 \%
Vour Output Voltage Vgs-0.3t0 \pp + 0.5 \%
Tste Storage Temperature -65 to 150 °C
TsoL Solder Temperature/Time 260 for 10 sec. max at lead °C
Recommended O peratin g Conditions
Symbol Parameter Condition Min T yp Max Units
Vbbb Supply Voltage Vgg=0V 2.7 3.0/3.3/5.0 5.5 \%
Vin Input Voltage Vss -- Vb \%
loPR Operating Current f025506=0i|'g|22 4.5/5.0/11 mA
Torr Operating Temperature -40 25 85 °C
Pryp Typical Active Power Consumption f025506= Cill\élgz 13.5/16.5/55 mw

X18A-C-001-08
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Input Specifications

Symbol Parameter Condition Min Typ Max Units
Vpp = 4.5V 0.8
ViL Low Level Input Voltage Vpp = 3.0V 0.4 Vv
Vpp = 2.7V 0.3
VDD =55V 2.0
ViH High Level Input Voltage Vpp = 3.6V 1.3 \Y;
VDD =3.3V 1.2
VDD =5.0 2.4
Vi Positive-going Threshold Vpp =3.3 1.4 \Y
VDD =3.0 1.3
VDD =5.0 0.6
V1. Negative-going Threshold Vpp=3.3 0.5 \Y
VDD =3.0 0.4
VDD =50 0.1
Vi Hysteresis Voltage Vpp =3.3 0.1 \Y
VDD =30 0.1
liz Input Leakage Current - -1 1 HA
. . f=1 MHz,
Cin Input Pin Capacitance Vpp= OV 12 pF
. VDD =5.0V
Rep Pull Down Resistance 50 100 200 kQ
Vi=Vpp
. VDD =3.3V
Rpp Pull Down Resistance 90 180 360 kQ
Vi=Vpp
. VDD = 3.0V
Rpp Pull Down Resistance 100 200 400 kQ
Vi=Vpp

n X18A-C-001-08
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Symbol Parameter Condition Min Typ Max Units
Low Level Output Voltage Vpp = Min
VoL (5.0V) Type 1-TS1D2, CO1 loL =4 mA 0.4 v
Type 2 - TS2, CO2 loL =8 mA
Type 3 - TS3, CO3, CO3S loL =12 mA
Low Level Output Voltage Vpp = Min
VoL (3.3V) Type 1-TS1D2, CO1 loL =2 mA 0.3 Vv
Type 2 - TS2, CO2 loL =4 mA
Type 3 - TS3, CO3, CO3S loL =6 mA
Low Level Output Voltage Vpp = Min
VoL (3.0V) Type 1-TS1D2, CO1 lo. = 1.8 mA 0.3 v
Type 2 - TS2, CO2 loL =3.5mA
Type 3 - TS3, CO3, CO3S loL =5 mA
High Level Output Voltage Vpp = Min
Von (5.0V) Type 1-TS1D2, CO1 lop=-4 mA Vpp-0.4 v
Type 2 - TS2, CO2 lon = -8MA
Type 3 - TS3, CO3, CO3S lon =-12 mA
Low Level Output Voltage Vpp = Min
Vop (3.3V) |Type 1-TS1D2, CO1 loL =-2mA Vpp-0.3 Y%
Type 2 -TS2, CO2 loL =-4 mA
Type 3 - TS3, CO3, CO3S loL = -6 mA
High Level Output Voltage Vpp = Min
Vou (3.0v) |Type 1-TS1D2, CO1 lon=-1.8 MA Vpp-0.3 v
Type 2 - TS2, CO2 lon=-3.5mA
Type 3 - TS3, CO3, CO3S loy =-5mA
loz Output Leakage Current -- -1 1 HA
CouT Output Pin Capacitance fV=1 I\_/Ilc-)l\z/ 12 pF
DD~
Caip Bidirectional Pin Capacitanc fV:1 I\_/II(—)|\Z/ 12 pF
DD~
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— WF/XSCL2*

XSCL
LCDENB
VOE#

X18A-C-001-08

SED1353F0A

WEF in all display modes except format 1 for 8-bit single color panel.

XSCL2 in format 1 for 8-bit single color panel.

IOCS#
IOW#
IOR#
MEMCS#
MEMW#
MEMR#
READY

™
L0
™
—
O
L
n

83

0
S
T
o
<
s
Q)

81
82

m SEDI1353F0A PIN OUT

85

86

87

88

89
* Pin 80
* Pin 80

10
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m SEDI1353F1A PIN OUT

‘c»
>
< D oD CccCc ccec<
SO0 UOO0 S
28RB888883
H*

5.
v
es
A
A
los
69
89
)

~
B
-
o

VDD5_0
17| WF/XSCL2* VASEESS
_78] xscL vD7[-48
—19] LCDENB VD647
_80| voE# VD5 |46
_811 jocs# VD445
ﬁ |OW# VD3£
83| |oR# vD2 43
84| MEMCSH# VD142
85| MEMw# vDO 4L
86| MEMR# VA10 |40
_87| READY vAQ |39
ol SED1353F1A e
89/ osc1 VA7 3L
90| osc2 vAG |36
91/ pBo VA5 |35
—921pB1 VA4 |34
-931pB2 VA3 |33
94/ pp3 VA2 (32
—95| pp4 val 3L
_96 | pBs vao 30
97/ pBé6 RESET-22-
98] ppy AB19[-2&
99/ yss AB18[-2L-
mVDD sMiviiviiviviv) AB17 -2

(B RE222R R s oo ddd®
W O© OFRr N WD OORFRPRDNWSHPMOEOOOON O ©

* Pin 77 = WF in all display modes except format 1 for 8-bit single color panel.
* Pin 77 = XSCL2 in format 1 for 8-bit single color panel.
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SED1353D0A PIN OUT

m
U
N
®)
<

S83<<<<s <<<<<c<
O XOOOOOoOooOOXOOOoOooOooOoxoooooooooOx o @
WF/XscL2*| [] %0 80 70 3 lvor
X X
X
XSCL| []100 [] |vD6
LCDENB| [] 60_] |vD5
VOE#| [] [] |vD4
IoCS# [] [] |vD3
Iow#| [ [] |vD2
X X
IOR#| [] [] |vD1
MEMCs# [] [] |vDO
X X
MEMW#| [ ] (] |vA10
MEMR#| []110 ] |vAa9
X 50<
READY | [] [] |vA8
=£0Y| SED1353D0A D) |ves
X X
oscy [] ] |vA6
osc? [] ] |vA5
X X
DBO| [] ] |vad
DB1| [] [] |vAa3
X120 X
DB2| [] 40 ] | VA2
DB3| [ [] | VAL
DB4| [ L] |VAO
DB5| [ [] |RESET
DB6| [ ] ] | AB19
X X
X X
DB7| [ 1 10 20 30
yO OXOODOOODOOOODODOOXODOODOOOOOoOOX oo ooooOX o O
Dummy Pad < < OUOUUU0UOUUUOU >>>2>> > > > >>>>>>> > > > >
5 SEETRRRRR BRIERR3E BBEEERERE B OB
O L N WM O FRL NWHMOUOIO ~ [os]
Chip Size = 5.030 mm x 5.030 mm
Chip Thickness= 0.400 mm
Pad Size = 0.090 mm x 0.090 mm
Pad Pitch = 0.126 mm (Min.)

* Pad 97 = WF in all display modes except format 1 for 8-bit single color panel.
* Pad 97 = XSCL2 in format 1 for 8-bit single color panel.
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PAD Coordinates
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Pad Pin Pad anter Pad Pin Pad anter
No. Name Coordinate No. Name Coordinate
X Y X Y
1 VSS -2.165 -2.390 37 RESET 2.390 -1.53
2 -2.000 -2.390 38 VAO 2.390 -1.388
3 VDD -1.840 -2.390 39 VAl 2.390 -1.246
4 DB8 -1.685 -2.390 40 VA2 2.390 -1.106
5 DB9 -1.535 -2.390 41 2.390 -0.969
6 DB10 -1.388 -2.390 42 VA3 2.390 -0.835
7 DB11 -1.246 -2.390 43 VA4 2.390 -0.703
8 DB12 -1.106 -2.390 44 2.390 -0.573
9 DB13 -0.969 -2.390 45 VA5 2.390 -0.444
10 DB14 -0.835 -2.390 46 VA6 2.390 -0.317
11 DB15 -0.703 -2.390 47 2.390 -0.190
12 -0.573 -2.390 48 VA7 2.390 -0.063
13 ABO -0.444 -2.390 49 VA8 2.390 0.063
14 AB1 -0.317 -2.390 50 2.390 0.190
15 AB2 -0.190 -2.390 51 VA9 2.390 0.317
16 AB3 -0.063 -2.390 52 VA10 2.390 0.444
17 AB4 0.063 -2.390 53 2.390 0.573
18 AB5 0.190 -2.390 54 VDO 2.390 0.703
19 AB6 0.317 -2.390 55 VD1 2.390 0.835
20 AB7 0.444 -2.390 56 2.390 0.969
21 0.573 -2.390 57 VD2 2.390 1.106
22 AB8 0.703 -2.390 58 VD3 2.390 1.246
23 AB9 0.835 -2.390 59 VD4 2.390 1.388
24 AB10 0.969 -2.390 60 VD5 2.390 1.535
25 AB11 1.106 -2.390 61 VD6 2.390 1.685
26 AB12 1.246 -2.390 62 2.390 1.840
27 AB13 1.388 -2.390 63 2.390 2.000
28 AB14 1.535 -2.390 64 VD7 2.390 2.165
29 AB15 1.685 -2.390 65 VSS 2.165 2.390
30 AB16 1.840 -2.390 66 2.000 2.390
31 2.000 -2.390 67 VDD 1.840 2.390
32 AB17 2.165 -2.390 68 VD8 1.685 2.390
33 AB18 2.390 -2.340 69 VD9 1.535 2.390
34 2.390 -2.000 70 VD10 1.388 2.390
35 2.390 -1.840 71 VD11 1.246 2.390
36 AB19 2.390 -1.685 72 VD12 1.106 2.390
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. Pad Center . Pad Center
E? Nzlr:e Coordinate Z"’c\f Nzlr:e Coordinate
X Y X Y

73 VD13 0.969 2.390 102 VOE# -2.390 1.388
74 VD14 0.835 2.390 103 IOCS# -2.390 1.2446
75 VD15 0.703 2.390 104 IOW# -2.390 1.106
76 0.573 2.390 105 -2.390 0.969
77 VAll 0.444 2.390 106 IOR# -2.390 0.835
78 VA12 0.317 2.390 107| MEMCS# -2.390 0.703
79 VA13 0.190 2.390 108 -2.390 0.573
80 VAl4 0.063 2.390 109 MEMWH#| -2.390 0.444
81 VA15 -0.063 2.390 110 MEMR# -2.390 0.317
82 VWE# -0.190 2.390 111 -2.390 0.190
83 VCSO0# -0.317 2.390 112 READY] -2.390 0.063
84 VCS1# -0.444 2.390 113 BHE# -2.390 -0.063
85 -0.573 2.390 114 -2.390 -0.190
86 uD3 -0.703 2.390 115 0OSC1 -2.39(0 -0.317
87 uD2 -0.835 2.390 116 0oscC2 -2.390 -0.444
88 uD1 -0.969 2.390 117 -2.390 -0.573
89 uDO -1.106 2.390 118 DBO -2.390 -0.7043
90 LD3 -1.246 2.390 119 DB1 -2.390 -0.835
91 LD2 -1.388 2.390 120 -2.390 -0.969
92 LD1 -1.535 2.390 121 DB2 -2.390 -1.106
93 LDO -1.685 2.390 122 DB3 -2.390 -1.246
94 YD -1.840 2.390 123 DB4 -2.390 -1.388
95 -2.000 2.390 124 DB5 -2.390 -1.535
96 LP -2.340 2.390 125 DB6 -2.390 -1.685
97 |WF/XSCL2 -2.390 2.165 126 -2.390 -1.84(
98 -2.390 2.000 127 -2.390 -2.000
99 -2.390 1.840 128 DB7 -2.390 -2.165
100 XSCL -2.390 1.685 129 Dummy Pad 2.39( 2.390
101 LCDENB -2.390 1.535 130 Dummy Pad -2.390 -2.390
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m PIN DESCRIPTION

Key

| = Input

O = Output

/O = Bidirectional
P = Power

Bus Interface

GRAPHICS

SED1353

. FOA F1A DOA -
Pin Name | Type Pin # Pin # Pad # Description
118-119,
DBO-DB15 | 1/0 94 -100,|91 - 98, |121-125,|These pins are connected to the system data bus. In 8-bit bus mode, DB8-
1,4-11 |1-8 128, DB15 must be tied to \p.
4-11
In MC68000 MPU interface, this pin is connected to the Upper Data Strobe
ABO I 12 9 13 (UDS#) pin of MC68000. In other bus interfaces, this pin is connected o the
system address bus.
14-20,
22-30, .
AB1-AB19 || 13-31 | 10-28 32-33 These pins are connected to the system address bus.
36
In MC68000 MPU interface, this pin is connected to the Lower Data Strobe
BHE# | 91 88 113 (LDS#) pin of MC68000. In other bus interfaces, this pin is the Byte High
Enable input for use with 16-bit system. In 8-bit bus mode, tie BHE# input to
IOCS# I 84 81 103 Active low input to select one of fifteen internal registers.
In MC68000 MPU interface, this pin is connected to the R/W# pin of
MC68000. This input pin will define whether the data transfer is a read
IOw# ! 85 82 104 (active high) or write (active low) cycle. In other bus interfaces, this is the
active low input to write data into an internal register.
In MC68000 MPU interface, this pin is connected to the AS# pin of
IOR# | 86 83 106 MC68000. This input pin will indicate a valid address is available on the
address bus. In other bus interfaces, this is the active low input to read data
from an internal register.
MEMCS# || 87 84 107 Active low input to indicate the attempt to access the display memory.
Active low input to write data to the display memory. This pin should be tied
MEMW# |l 88 85 109 to Vpp in an MC68000 MPU interface.
Active low input to read data from the display memory. This pin should be
MEMR# || 89 86 110 tied to Vpp in an MC68000 MPU interface.
For MC68000 MPU interface, this pin is connected to the DTACK# pin| of
MC68000 and will be driven low when ever a data transfer is complete. In
other bus interfaces, this output is driven low to force the system to insert
READY o 90 87 112 wait states when needed.
READY is placed in a high-impedance (Hi-Z) state after the transfer is
completed.
RESET I 32 29 37 Active high input to force all signals to their inactive states.
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Display Memory Interface

I EPSON’

. FOA F1A DOA -
Pin N T D t
in Name | Type Pi Pi 4 Pad # escription
These pins are connected to the display memory data bus. For 16-bit interface,
54-55 |VDO0-VD7 are connected to the display memory data bus of even byte addresses
44 -51, |41 - 48, |57-61, |and VD8-VD15 are connected to the display memory data bus of odd byte
VDO-VD15 |I/0 54-61 |51-58 |64, addresses. The output drivers of these pins are tri-stated when RESET is|high.
68-75  onthe falling edge of RESET the values of VD0-VD15 are latched into the chip
to configure various hardware options.
38-40,
42-43,
33-43, |30-40 |45-46, . .
VAO-VA15 |O 62-66 |59-63 |48-49. These pins are connected to the display memory address bus.
51-52,
77-81
VCS1# 0] 69 66 84 Active low chip-select output to the second or odd byte address SRAM.
VCSO# (0] 68 65 83 Active low chip-select output to the first or even byte address SRAM.
Active low output used for writing data to the display memory. This pin is
VWE# © 67 64 82 connected to the WE# input of the SRAMSs.
Active low output to enable reading of data from the display memory. This |pin is
VOE# © 83 80 102 connected to the OE# input of the SRAMSs.
LCD Interface
Pin Name FPDI-1 7 Type FOA F1A DOA Description
pin Namé® | *P° |pin#  |Pin# Pad # P
UDS-UDO |UDS-UDO. | |70-73 |67-70 |s6 a9 | BTG BT, e e, s bitsare dinvin O
LD3-LDO  |LD3-LDO 74-77 |71-74 |90-93 |P ' gle paneis,
(low state).
XSCL EPSHIET | O 81 78 100 Dlsplay data shift clo'ck. 'Data is shifted into the LCD X-driversg on
the falling edge of this signal.
Display data latch clock. The falling edge of this signal is usgd to
LP FPLINE @] 79 76 96 latch a row of display data in the LCD X-drivers and to turn on the
row driver (Y driver).
For format 1 of 8-bit single color panels this is the second shjft
WE/XSCL2 MOD o 80 77 97 clock. For all other modes,this is the LCD backplane BIAS signal.
FPSHIFT?2 This output toggles once every n LP periods, as programmed in
AUX[05]
Vertical scanning start pulse. A logic ‘1’ on this signal, sampled
YD FPFRAME |O 78 75 94 by the LCD module on the falling edge of LP, is used by the panel
row driver (Y driver) to indicate the start of the vertical frame
LCDENB |- 0 82 79 101 LCD enable signal output. It can be used externally to turn off the
panel supply voltage and backlight.

a. VESA Flat Panel Display Interface Standard (FPDY)1
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Clock In puts
. FOA F1A DOA -
Pin Name | Type Pin # Pin # Pad # Description
This pin, along with OSC2 is the 2-terminal crystal interface when usjing a
0scC1 I 92 89 115 2-terminal crystal as the clock input. If an external oscillator is used as a
clock source, then this pin is the clock input.
This pin, along with OSC1 is the 2-terminal crystal interface when usjing a
0sC2 @] 93 90 116 2-terminal crystal as the clock input. If an external oscillator is used as a
clock source, then this pin should be left unconnected.
Power Su pply
. FOA F1A DOA -
Pin Name | Type Pin # Pin # Pad # Description
Vb P 3,53 50, 100 | 3,67 Voltage supply.
Vgs P 2,52 49,99 | 1,65 Voltage Ground.
m SUMMARY OF CONFIGURATION OPTIONS
Pin Name | value on thigin at fallin g edge of RESET is used to condjure: (2/0)
1 0
VDO 16-bit host bus interface 8-bit host bus interface
VD1 Use direct-mapping for I/O accesses Use indexed mapping for I/O accesses
. MPU / Bus interface with memory accesses controlled
VD2 MC68000 MPU interface by a READY (WAIT#) signal
VD3 Swap of high and low data bytes in 16-bit bus interf i:r\#loe?fgseswap of high and low data bytes in 16-bit bls
Select I/0 mapping address bits [9:1].
These nine bits are latched on power-up and are compared to the MPU address bits [9-1]. A valid I/O cygle
VD12-VD4 | combined with a valid address will enable the internal /O decoder. Therefore, both types of I/0 mapping are
limited to even address boundaries to determine either the absolute or indexed I/O address of the first register.
Note that a “valid 1/0 cycle” includes IOCS# being toggled low.
Select memory mapping address bits [3:1]
These three bits are latched on power-up and are compared to the MPU address bits [19-17]. A valid memory
cycle combined with a valid address will enable the internal memory decoder. As only the three most significant
VD15-VD13 | bits of the address are compared, the maximum amount of memory supported is 128K bytes. Note that a “valid
memory cycle” includes MEMCS# being toggled low.
When using 128K byte memory it must be mapped at an even address such that all 128K bytes is available without
a change in state on A17, as this would invalidate the internal compare logic.
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Example: If an ISA bus (no byte swap) with memory segment “A” and I/O location 300h are used, the
corresponding settings of VD15-VDO would be:

8-Bit ISA Bus 16-Bit ISA Bus
Pin Name nggig(er Direct Mapping ngggt(er Direct Mapping
VDO 0 0 1 1
VD1 0 1 0 1
VD2 0 0 0 0
VD3 0 0 0 0
VD12-VD4 11 0000 000 11 0000 xxx 11 0000 000 11 0000 xxx
VD15-VD13 101 101 101 101

Where x = don’t care; 1 = connected to pull-up resistor; 0 = not connected to pull-up resistor
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4-Bit Sin gle Panel

LP : 240 PULSES

L LP:4 PULSES R

YD

"

()()
PN N N N N N N S | O

M

WF >< <)<)

/

UD[3:0] A /<LINE1 ><LINE2 LINE3 LINE4 —Ss— LINE239 XLINE240

LINE1 X LINE2 X

Example Timing for a 320x240 single panel

-_—
\
LP /_ ()() ’—‘
WF i (2)2
. xscd)so CLOCK PERIODS R
N "
xsct PRSI e e e P e e Y e PP o
uD3 ¢ 11 s ) X X X X 1317 Mn} X
uD2 « 12 (16 X—h—X X LETC) —t X
uD1 (« 13 X 17 (X H——— X )(1-319 : X
uDo ( 14 )18 X —— X X X 1-320 >\_SL) X

X18A-C-001-08
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® MONOCHROME PASSIVE STN LCD PANEL INTERFACE

I EPSON’

8-Bit Sin gle Panel

UDI3:0], LD[3:0]

WF

XSCL

uD3
ubD2
uD1
uDO
LD3
LD2
LD1
LDO

LP : 480 PULSES

L LP: 4 PULSESd

— " ' —
I [N Ly T P N N )

X ) X

LINE1 LINE2 ><LINE3 LINE4 4) LINE479 XLINE480 LINE1 LINE2 ><:

@@

[ ]

((

)]
(C

)]
(

((

)]

XSCL:80 CLOCK PERIODS

—a—=

)]

Mﬁ_gpms_m

( 11 X 19 X X X —%— X X ><1633>\_S)

s = - G TN

()S—§K 13 ) 111 X X —— X X X 1‘535>\_3<)

a e (v X X X X A 1636

)) D GEED D D S X X Waest )

¢ 16 Y 114 X — 45— X 1-538>\_S<)
( 17 X 115 ) X X —— X X X 1-639 (
¢ 18 X 1-16 X X — 45— X 1-640

)]

Example timing for a 640x480 panel

)]
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8-Bit Dual Panel

LP : 240 PULSES

| LP: 2 PULSES |

YD (

rr r‘

I

ol [ I I I H

1

I I 1 I I

W X I

UDI3:0], LD[3:0]

LINE1/241) LINE2/242) LINE3/243( L|NE4/244><%S— XUNE 239/479)LINE240/480

LINE1/241 X LINE2/242

/

LP

=
~ ==

WF

P XSCL: 160 CLOCK PERIODS

xser PR e T e PP oy e Y e O PR B

uD3 « 11 X 15 X —— X X 1637 M()
uD2 « 12 ) 16 X ——X )(1-638 >\_4)<) X
uD1 (>%K 13 ) 17 X X —— 1639 M() X
uDo (« 14 X 18 X —N— X X 1-640 (
LD3 (« 2411 2415 X — X X241-63M()
LD2 (« 2412 2416 ) —— ><241-638>\_% X
LD1 (« 241-3% 2417 X — X X241-63M()
LDO « 2414 2418 ) X —— X241-640>\7S() X

Example timing for a 640x480 panel
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m COLOR PASSIVE STN LCD PANEL INTERFACE

I EPSON’

4-Bit Sin gle Panel

1R X 1-G2 X 1-83

L LP : 240 PULSES _ LP14PULSES
D T ]
Yb )
YSSN  IN N N (N A IPI I N
UD[3:0] Liner  Y(LiNez X LINE3 Y LINE4 X —4— XLINE239 XLINE240 LINEL X LINE2
LP [ ( [ ]
U (
WF U 0
)] )
~ XSCL: 240 CLOCK PERIODS N
< >

XSscL « R :

)

161) 182 X 1-R4

181 X_1-R3 X 1-G4

)
{
)]
)
)

]
]

1R2 Y 1-63Y 1-B4

X—t— e
X—S—X N
X—f— N X
— X O Yo, X

Example timing for a 320x240 panel
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m COLOR PASSIVE STN LCD PANEL INTERFACE

8-Bit Sin gle Panel - Format 1

J LP: 480 PULSES | LP:4PULSES |
N > ‘
YD ¢ ’—‘
SN T T T T
LLJS[[: 8]] KLNEL Y LINE2 X LINES X LINE4 X_S_W KUNEL Y LINE2 X

T

XSCL2: 120 CLOCK PERIODS
XSCL2 | | | | «

XSCL: 120 CLOCK PERIODS

A 4

bj

XscL I ¢
uD A1RL X(1-G1 X1-G6 X1-B6 X1-B11X1-R12)(_ ¢ X1-B635(I-R636\ £ X
)]
uD2 " A1-BL X(1-R2 X(1-R7 X1-G7 X1-G12X1-B12)(_«  1-G63&1-B636\ £ X
)] )]
1-G2 X1-B2 X1-B7 X1-R8 X1-R13X1-G13 1-R637X1-G63
bt A1G2 X(1B2X1-B7 X1RB XIRISX1-GISX——ARe3AGEsH A X
1-R3 X1-G3 X1-G8 X1-B8 X1-B13 X1-R14 1-B637X1-R63
oo . ALR3 X1:G3X1GE X188 XIBISXIRL4X ——)xiBespARESS A X
LD3 « A1-B3 X(1-R4 X1-R9 X1-G9 X1-G14X1-B14 X« X1-G6381-B638) « £ X
LD2 " A1-G4 X(1-B4 X1-B9 X1-RI0X1-RI5X1-GI5X_ «  A-R63KI-G63% £ X
)] )]
LD1 " K1-R5 X 1-G5 ><1-G10><l-BlO><1-815Xl-RlBX%FXl-BGS@(l-RGM} « £ X
LDO A1-B5 X 1-R6 ><1-R11><1-G11><1-G16><1-516><_35_><1-GG4§<1-|364@ « £ X
)] 2

Example timing for a 640x480 panel

VT
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m COLOR PASSIVE STN LCD PANEL INTERFACE

I EPSON’

8-Bit Sin gle Panel - Format 2
L LP : 240 PULSES J‘LP: 4 PULSESJ
I T |
YD )]

PSRN N N | N L 0 Tl N
lI_JDD[[;:OO]] AuneEr X LNE2 XLINES X LINE4 X—— XLINE239 XLINE240 )\ LINEL X LINE2
LP N /_\

e ! !
. XSCL: 120 CLOCK PERIODS .
b 7l
XSCL 5 ( (
uD3 (« A 1R X 183 X 1-G6 X—5—X X X X X1-c318 («
uD2 (« A 161X 1-R4 X 1-B6 X—5—X X X X ><1-B318>\_S()
uD1 (« A 1B ) 164 ) 1R7 X X——— X X X ><1'R319X4)<) A
uDo ( 1R2 X 1-B4 X 1-G7 X N——X X X X ¥1-G319 «
(03 =3 655 -0 S e G S G S D
LD2 q A 1-B2 )Y 1-G5 X 1-R8 Y——x X X X ><1-R320>\_%
LD1 ( A 1-R3 X 1-85 X 1-68 X— XX XX ><1‘G320X43)
100 q ) 50 €5 (D e G i),
Example timing for a 320x240 panel
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m COLOR PASSIVE STN LCD PANEL INTERFACE

8-Bit Dual Panel

LP: 240 PULSES ‘ LP: 2 PULSES ‘

<
< V“ r‘

P ()()
S0 N D D 0 D

UD[S:O] N LINE1 LINE2 LINE3 LINE4 J)S_ LINE239 LINE24(>\ LINE1 LINE2

LD[3:0] N\ LINE241XLINE242 L|NE24§<L|NE24}<4)F LINE473 LINE48O\ LINE24X( LINE24Y

] [

WF

< XSCL: 480 CLOCK PERIODS N
xse oo pre. rtrerere .

ubs e e 6 SN G T )
up2 e e e SR e ) )N
P S D G e S gy ) ) 2D
uDO . A 1Rz X163 X 1-84 — 1-R638 X(1-G639 X(1-B640 )\

(«
) )
241-R1 X 241-G2 X 241-B3 241-R63241-G63X241-B63
LD3 (« A X X —— X X N «
LD2 « K241-61 X241-82 X241-R4 ( 241-G63)(241-B635(241-R640\ "
241-B1 X 241-R3 X 241-G4 241-B63%241-R63X241-G64
LD1 (« A X X §— X X N d
LDO « /<241-R2 ><241-G3 ><241-BA { 241-R63><241-Gf33}<241-3649\ «
)]

Example timing for a 640x480 panel
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m COLOR PASSIVE STN LCD PANEL INTERFACE

I EPSON’

SED1353 OUTPUTS

16-BIT PANEL INPUTS

16-Bit Sin gle Panel With External Circuit

LP : 480 PULSES

L _|_LP: 4 PULSES, |
) > q
YD ()()
PSSR N I N TN N S N (P I N O
Pixel Data uner X uine2 X LINE3 X LINE4 X—SS—X LINE479 ) LINE480 ) LNEL X LINE2
| )
LP /_\ ()) ’—‘
(C
wr X !
|, XSCL: 120 CLOCKS |
« g
XSCL ’—\
()() )]
ub3 (« 1Rr1 (183 X X X X~y Xu-es3s)(1-cess)
) .
uD2 « 181 X 164 X X X X——4——X1-6636)(1-R639)
)] o
ub1 ( vez )(1Rrs ) ) X XY a-rearfa-Beag\
)] o
uDo « 1R3 X 185 X ) X X———Xa-Be37){1-Ge40)
)] o
LD3 « 161 X 1-R4 X X X———)1-Re36 1-B638),
)] o
LD2 « 1R2 ¥ 184 X X X X———)1-B636 {1-G639)
)) o
LD1 (@ 182 X_1-65 X X X X—4——X1-c637)1-Re40)
) o
LDO (@ 1-63 X_1-R6 X X X X————Xa-re381-B640), —
)] o m .
oW
<z
up? « LR1 ) X A weess )\ ox
UD6 (« 181 X ——X_ 1Ge36 )\
uD5 « 1-G2 N——X 1resr ) g. = E T
O, SN
ups a0 28 EE
o4 D4
up3 ( ves (X KX Xwesseh
w2 v -
up1 « 1Rs ) X A——X_ assso)
)]
oo 5 G G = o
(o7 . R 0K
)] o
LD6 « 1-R2 ———X__1-B636 )\
)] o
LD5 « 1-B2 ———X_ 16637 )
)] o
LD4 « 1-G3 —H——X__ 1-Ress )
)] o
29 3]
(03 ! 73— Kt 58 3
on X
L2 ; 7 - - e 53
)] o
LD1 (( o5 XX D7) N 2
)] ™
LDO G 1-R6 X X XX assao\ § é
Example timing for a 640x480 panel Lo
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SED1353 OUTPUTS

16-BIT PANEL INPUTS

Pixel Data

16-Bit Dual Panel With External Circuit

LP : 240 PULSES

P: 2 PULSES |

YD

o

(C

1

I

1

I

)]
L N[ 70

XLINE1/241 >\ LINE2/242 X LINE3/243 LINE4/244 7887 LINE239/479 X LINE240/480)

LINE1/241 >< LINE2/242

r |

1
LP ’—‘ ()() ’—‘
WF X {
L XSCL: 240 CLOCKS N
< g
XSCL
q | \ | \ («
uD3 ( R ) ve2 ) 183 S Xuoeas(1Beas)
)] o
uD2 « 161 ¥ 1-B2 X 1-Ra X X—————X1-B638)(1-R640)
)] o
uD1 ( 181 X 1-R3 X 1-G4 X X—4——X1-re39)(1-G640)\
)] o
uDo - 1R2 Y 163 ) 184 Y X Y———X1-ce38)(1-8640)
) o
LD3 ¢ 241-R1241-62)241-83 X —N—X &%
)]
LD2 « 241-61)(241-B2 ) 241-R4)( X ——X &5
)]
LD1 « 241-81Y241-R3 ) 241-84) X —— &b
)]
LDO « 241-R2(241-G3)241-84 X — X & X &b -
)] n—? .
©
up7 < TR —f—Xweee )\ oz
)] o
uD6 ( 161 X ———X__1Be3s ) e
)] o
uD5 « T ———X__vRess )\ -
2 o 29 T
uD4 ( Rz X ———X_ 1Ge3 ) O8N
)] T 8 QA0
o4 D4
uD3 ¢ re2 ) XX XX asss\
uD2 ¢ rez ) XX XX R\
up1 « L3 XX X lessn
uDo (« 163 ) X XX useson o
LD7 (« 2e1RL_ Y — K zeveen ) Y
)] o
LD6 « 4161 X ———X__241-B638 )\ e ©
) .
LD5 ( 24181 X ———X__241-Re39 )
)] o
LD4 ¢ 241R2 X ———X_ 2416630 )
) .
03 ! e (X X—— O 88 5
(02 )5 T - X -
LD1 « 2arral X X—hr— X (&N 2
LDO ¢ =D G G X—h— X & z3
o L
L n

Example timing for a 640x480 panel
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m PACKAGE DIMENSIONS: SED1353F0A

QFP5-100PIN-S2
(SED1353F0A)
:WHHHHHHHHHHHHHHHHHHHHHHHHHH -
% <>‘/lndex % j =
T, |
':’/A £ﬁ0\€ 0~12
Actual Size
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m PACKAGE DIMENSIONS: SED1353F1A

SED1353

QFP15-100PIN-STD
(SED1353F1A)

€ 16.0%04
[

75 51

14,0*01 4

16.0 +0.4

HHHHHHHUHHHHHHHHHWHHHHHHHHH
1 1 25

+ 0.
_’H'0.168 )l lq 05

All dimensions in mm

Actual Size
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® COMPREHENSIVE SUPPORT TOOLS

Seiko Epson Corp. provides the designer and manufacturer a complete set of resources and tools for the develop-
ment of LCD Graphics Systems.
Documentation

* Technical Manuals

 Evaluation/Demonstration Board Manual

Evaluation/Demonstration Board
¢ Assembled and Fully Tested Graphics Evaluation/Demonstration Board

e Schematic of Evaluation/Demonstration Board
¢ Parts List
¢ Installation Guide
e CPU Independent Software Utilities
¢ Evaluation Software
¢ Windows CE Display Driver
m APPLICATION ENGINEERING SUPPORT

Seiko Epson Corp. offers the following services through their Sales and Marketing Network:

¢ Sales Technical Support
e Customer Training

CONTACT YOUR SALES REPRESENTATIVE FOR THESE
COMPREHENSIVE DESIGN TOOLS:
« SED1353 Technical Manual

« SDU1353 Evaluation Boards
¢ CPU Independent Software Utilities

Japan _ North America Taiwan, R.O.C.

Seiko Epson Corporation Epson Electronics America, Inc. Epson Taiwan Technology
EIectronlp Dev!ces M'arketmg Division 150 River Oaks Parkway & Trading Ltd.

421-8, Hino, Hino-shi San Jose, CA 95134, USA 10F, No. 287

Tokyo 191-8501, Japan Tel: (408) 922-0200 Nanking East Road

Tel: 042-587-5812 Fax: (408) 922-0238 Sec. 3, Taipei, Taiwan, R.O.C.
Fax: 042-587-5564 http://www.eea.epson.com Tel: 02-2717-7360
http://www.epson.co.jp Fax: 02-2712-9164

Hong Kong Europe Singapor_e

Epson Hong Kong Ltd. Epson Europe Electronics GmbH Epson Singapore Pte., Ltd.
20/F., Harbour Centre Riesstrasse 15 No. 1

Temasek Avenue #36-00

25 Harbour Road 80992 Munich, Germany Mas
Wanchai, Hong Kong Tel: 089-14005-0 Millenia Tower
Tel: 2585-4600 Fax: 089-14005-110 Singapore, 039192
Fax: 2827-4346 Tel: 337-7911

Fax: 334-2716

Copyright ©1997, 1998 Epson Research and Development, Inc. All rights reserved. vDC
Information in this document is subject to change without notice. You may download and use this document, but only for your own use in evaluating Seiko Epson/
EPSON products. You may not modify the document. Epson Research and Development, Inc. disclaims any representation that the contents of this document are
accurate or current. The Programs/Technologies described in this document may contain material protected under U.S. and/or International Patent laws.
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