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SPC8110F0A LOCAL BUS LCD/CRT VGA CONTROLLER

m DESCRIPTION

The SPC8110 is a single chip, multi-function, mixed voltage LCD/CRT VGA controller. This controller
features an integrated RAMDAC, PLL, Bit Block Transfer engine (BitBLT) and a CPU local bus interface.
The SPC8110 accelerates the display of graphical user interface software on flat panel and analog CRT

displays.

m KEY FEATURES

* Hardware VGA compatible

¢ 32-bit PCI, VL-Bus or 486DX local bus direct
Interface

* 512KB or 1024KB display memory using one or
two 256K x 16 self-refresh DRAM, respectively
(CAS or WE controlled; symmetrical or
asymmetrical addressing)

* Hardware Bit Block Transfer engine
e Hardware 64 x 64 pixel 2-bit cursor
* Hardware color expansion

e Linear mode addressing

¢ Internal PLL and clock generation

* Internal 256 x 18-bit RAMDAC

e Direct analog CRT drive

m BLOCK DIAGRAM

* 9/12/16/18-bit TFT LCD Panel support
* 4/8/16-bit passive LCD Panel support

* Multi-resolution LCD Panel interface:
dual panel-dual drive, single panel-single drive

* 16, 32 & 64 LCD gray shades by Frame Rate
Modulation (FRM) and dithering

e Maximum 256 simultaneous colors from a
possible 256K colors on LCD or CRT

* Simultaneous LCD and analog CRT display
* Vertical centering and expansion
* LCD panel power sequencing

* Extensive hardware and software activated power
save modes and status signals

* 3.3/5.0 mixed voltage operation
* 208 pin QFP8 S1 package

PCI Bus
VLBus
3.3V or 5.0V
486DX Local Bus |€——="="—p Analog CRT
3.3V or 5.0V m
3.3Vor
5.0V LCD Panel
256Kx16

Optional 2nd DRAM

DRAM
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m PCIBUS SYSTEM BLOCK DIAGRAM

Shown with 1024 KB memory option
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® VL-BUS SYSTEM BLOCK DIAGRAM

Shown with 1024 KB memory option
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m 486DX-33 LOCAL BUS SYSTEM BLOCK DIAGRAM

Shown with 512 KB memory option
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m SPC8110 VIDEO MODES

Mode Pixels Addressable Hor::z)iosr;)tlaal yF;Z(EIS Vertical Font Size Number of Shades (l;l—itir)nfl(r)lralllgr;n;; RRa’;:/I
No. Pixels i
(Hex) (Shjzzgfsl) \Efc:\t/:/cse)ll CRT | LcD | Displayed | CRT | LCD "Cg:)o CLO(';; CRT (tyii;) S;Zr?: Eaflell
LCD | LCD
0 (40) (25) 320 320 200 8x8 8x8 16 16 1 7q 79 18
0+ (40) (25) 320 320 350 8x14 8x14 16 16 16 70 9 718
0++ (40) (25) 360 320 400 9x16 8x16 16 16 16 70 19 78
1 (40) (25) 320 320 200 8x8 8x8 16 16 16 7q 79 18
1+ (40) (25) 320 320 350 8x14 8x14 16 16 16 70 9 78
1++ (40) (25) 360 320 400 9x16 8x16 16 16 16 70 19 78
2 (80) (25) 640 640 200 8x8 8x8 16 16 16 7q 79 18
2+ (80) (25) 640 640 350 8x14 8x14 16 16 16 70 9 78
2++ (80) (25) 720 640 400 9x16 8x16 16 16 16 70 19 78
3 (80) (25) 640 640 200 8x8 8x8 16 16 1p 7q 79 18
3+ (80) (25) 640 640 350 8x14 8x14 16 16 16 70 9 718
3++ (80) (25) 720 640 400 9x16 8x16 16 16 16 70 19 78
4 320 200 320 320 200 n/a nla 4 4 4 7( 19 718
5 320 200 320 320 200 n/a nla 4 4 4 7( 19 718
6 640 200 640 640 200 n/a nla 2 2 2 7( 19 718
7 (80) (25) 640 640 350 8x14 8x14 2 p. 2 70 79 18
7+ (80) (25) 720 640 400 9x16 8x16 2 y. 2 70 79 18
0D 320 200 320 320 200 n/a nla 16 16 16 70 r9 78
OE 640 200 640 640 200 nfa nfa 16 16 16 70 /9 78
OF 640 350 640 640 350 nfa nfa 2 ? P 70 19 18
10 640 350 640 640 350 nfa nla 16 16 16 70 /9 78
11 640 480 640 640 480 n/a nla 2 2 D 60 19 T8
12 640 480 640 640 480 n/a nla 16 16 16 6D /9 78
13 320 200 320 320 200 n/a nla 64 266 256 70 79 |78
6A 800 600 800 800 600 n/a nla 16 16 16 72 60 V2
100 640 400 640 640 400 n/a  nja 64 2p6 256 70 79 78
101 640 480 640 640 480 na  nfa 64 2p6 256 g0 79 78
102 800 600 800 800 600 na  nfa 16 16 16 7’ 26072
103 800 600 800 800 600 n/a nja 64 2p6 256 72 2 gor2t
104 1024 768 1024 1024 768 nfa nfa 14 16 16 60 2 n/a70
105 1024 768 1024  n/a 768 nfa nla 64 nfa 256 ' epn/d | n/a
108 (80) (60) 640 640 480 8x8 8x8 16 16 16 60 19 /8
109 (132) (25) 1056 n/a 350 8x14 nfa n/g na 16 70 n/a |n/a
10A (132) (43) 1056 n/a 350 8x8 n/a n/a nfa 16 70 na pla
10B (132) (50) 1056 n/a 400 8x8 n/p n/a na 16 70 ma pla
10C (132) (60) 1056 n/a 480 8x8 nfa n/a na 16 60 n/a  |n/a

1. Only available with 1024KB RAM.
2. Support for large TFT panels requires custom BIOS and drivers.

YT
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®m FUNCTIONAL BLOCK DIAGRAM
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m FUNCTIONAL BLOCK DESCRIPTION

Host Interface

The Host Interface can be programmed to
accommodate any of the following three stan-
dards: Intel486 DX local bus interface, VL-Bus
interface and PCl interface. It has a one-stage
buffer for zero wait-state write operation.

Clock Generator

The Clock Generator contains two PLLs that are
separately programmed to produce the memory
and pixel clocks from a single clock source. The
reference clock is typically 14.318 MHz.

VGA Core

The VGA Core contains the Sequencer, CRTC
Controller, Graphics Controller, Attribute Con-
troller, and the rest of the standard VGA circuitry.

Hardware Cursor

The Hardware Cursor generates a 64 x 64 x
2-bit hardware cursor or sprite that can be over-
laid on the displayed image.

BitBLT Engine

The Bit Block Transfer Engine performs read,
write, and move blits, solid fills, destination inver-
sions, and pattern fills. It performs all data
alignment and masking at the blit boundary and
also performs color expansion to accelerate the
writing of text images. The Bit Block Transfer
Engine operates in both 4-bit planar mode and
8-bit linear (packed-pixel) mode.

Display FIFO

The Display FIFO is an 8 stage FIFO that is
used to buffer the video data from display
memory.

VGA Palette

The VGA Palette implements the standard 256-
word x 18-bit VGA lookup table, plus 4-word x
18-bit entries for Hardware Sprites.

DAC

The DAC functions as a triple 6-bit 65 MHz DAC
to drive the RGB outputs connected to the ana-
log display.

LCD Interface

The LCD Interface contains frame rate modula-
tion and dithering circuitry displaying a maxi-
mum of 64 shades of gray in monochrome LCD
mode. In color LCD mode, it uses frame rate
modulation (FRM) to display 256 out of a possi-
ble 4096 colors, and additional dithering tech-
niques for a full 256K possible colors.

Power Save Logic

Power Save Logic implements all the power
down features of the chip.

X07-DS-001-21



GRAPHICS
SPC8110F0A

m ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

I EPsoN

Symbol Parameter Rating Units
Vb Supply Voltage \s-0.3107.0 \Y
VN Input Voltage \§s-0.31t0 \pp + 0.3 \
Vout Output Voltage \s-0.3t0 \pp +0.3 \
Tsto Storage Temperature -65 to 150 °C
TsoL Solder Temperature/Time 260 for 10 sec. max at lead °C
Recommended Operating Conditions
Symbol Parameter Condition Min Typ Max Units
HVpp Supply Voltage Us=0V 4.5 5.0 55 \Y,
LVpp Supply Voltage Us=0V 3.0 3.3 3.6 \%
VN Input Voltage \§s Vgg - Vb \
Topr Operating Temperature 0 25 70 °C
lopr Average Power Consumption 381.7 mw

X07-DS-001-21
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Input Specifications

Symbol Parameter Condition Min Typ Max Units
VL Low Level Input Voltage Yp = 4.5V/3.0V - - 0.8 \Y,
ViH High Level Input Voltage ¥p = 5.5V/3.6V 2.0 - -- \Y

HRpp Pull Down Resistance b =5V 25 50 100 KQ

LRpp Pull Down Resistance b = 3.3V 45 90 180 (9]
Positive-going Threshold CMOBS _

Vs Schmitt Trigger Vpp = 5/3.3V 24 \Y
Negative-going Threshold CMOS _

VT Schmitt Trigger Vop = 5/3.3V 0.6 v

HVy Hysteresis Voltage Vpp = 5/3.3V 01 v

CMOS Schmitt Trigger

BCLK, RESET#,

REFCLK,
CiNn Clock Pin Capacitance MONIDJ[2:0], TSTEN, 4 pF
PS1PIN,PS4PIN,
RTCLK
Caip Input Pin Capacitance al pInSCI’:lOt listed in 10 pF
IN
VDD = MAX
I Input Leakage Current ViH = Vpp -1 1 MA
ViL = Vss
Output Specifications
Symbol Parameter Condition Min Typ Max Units
Low Level Output Voltage Vpp = 5/3.3V
Type 2 loL = 6mMA
VoL Type 3 lo, = 12mA Vst 0.3V
Type 4 loL = 24mA
High Level Output Voltage Vpp = 5/3.3V
Type 2 lon = -2mA )
Von Type 3 loy = -4mA Vop- 0.3 v
Type 4 loy = -8MA
VDD = MAX
loz Off-state Leakage Current Viy = Vpp -1 1 HA
ViL = Vss

X07-DS-001-21 B °
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Pin names correspond to the PCI bus configuration.

Pin placement subject to change.

Note:
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Key: A = Analog P = Power
I = Input SCH = Schmitt Trigger
@) = Output PD = Pull Down
/O = Bidirectional
m CPU INTERFACE
PCI Bus
. Output . o
Pin Name Type Type Pin No. Description
. 22-29, 34-41, 51’PCI multiplexed Address and Data Bus. These lines are driven by the
AD[31:0] I/O 4 55-61, ; ) . . ;
65-72 chip only during read cycles, and are in a hi-Z state at all other times.
. 20-3, 206-203, |Unused VL-Bus Address inputs. These pins should be tied high in PCI
ADR[31:2] I -
200-193 mode.
C/BE[3:0]# -- 30, 43, 50, 62 PCI Bus Command and Byte Enables.
IDSEL I -- 31 PCI Bus Initialization Device Select.
STOP# I/O 4 48 PCI Bus Stop.
FRAME# I -- 44 PCI Bus Cycle Frame.
IRDY# I -- 45 PCI Bus Initiator Ready.
Parity. This line is driven by the chip only during read cycles, and i
PAR o 4 49 hi-Z state at all other times. It is always hi-Z and should be tied high
VL Bus mode.
BCLK I - 207 PCI Bus Clock.
TRDY# I/O 4 46 PCI Bus Target Ready.
DEVSEL# o] 4 47 PCI Bus Device Select.
| CPU Reset. The active low reset signal from the CPU clears all internal
RST# WISCH |~ 202 registers and forces all signals to their inactive state. On the rising edge of
the RESET# the MDA[O...15] bus is latched in for configuration.

X07-DS-001-21
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Intel486/VL-Bus

I EPsoN

. Output . .

Pin Name Type Type Pin No. Description
ADR[31:2] | B 20-3, 206-203, |VL-Bus Address inputs. These inputs are unused and must be tied high in

' 200-193 PCI Bus mode.

. 22-29,34-41, 51’VL-Bus Data inputs. These lines are driven by the chip only during read
DAT[31:0] I/O 4 55-61, . ) i

65-72 cycles, and are in a hi-Z state at all other times.
BE[3:0]# I -- 30, 43, 50, 62 VL-Bus byte enables.
W/R# I -- 31 VL-Bus Write or Read Status.
M/IO# I 4 48 VL-Bus Memory or I/O Status.
ADS# I - 44 VL-Bus Address Data Strobe.
RDYRTN# I -- 45 VL-Bus Ready Return.
BCLK I -- 207 VL-Bus Local CPU Clock.
LRDY# (0] 4 46 VL-Bus Local Ready.
LDEV# (0] 4 a7 VL-Bus Local Device.
| CPU Reset. The active low reset signal from the CPU clears all integrnal
RESET# WISCH |~ 202 registers and forces all signals to their inactive state. On the rising edge of
the RESET# the MDA[0...15] bus is latched in for configuration.
PAR o 4 49 Unused (Parity). This line is used in PCI mode only. It is hi-Z at all times
in VL-Bus mode and should be tied high.

X07-DS-001-21
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m VIDEO MEMORY INTERFACE

SPC8110F0A

. Output . I
Pin Name Type Type Pin No. Description
119, 120, 126,
) 128, 130, 132, . . . .
MA[9:0] 0] 2 131, 129, 127, Multiplexed row/column address bits for video display memory.
125
93, 95, 97, 99, |Data bits for video display memory. The output drivers of these
1/0 101, 103, 108, |are placed into a high-impedance state when RESET# is low, orwhen
MDA[15:0] w/ 2 110, 109, 107, |MCIKOFF is active. These pins are also used as configuration in
PD 102, 100, 98, 96| They have internal pull down resistors that have typical values of
94, 92 50KQ/100KQ at 5V/3.3V respectively.
Data bits for video display memory when 1024KB of memory is
/O 74,76, 78, 80, |present. The output drivers of these pins are placed into a high-
MDB[15:0] W/ 5 83, 85, 87, 89, |impedance state when RESET# is low, or when MCIKOFF is acf
' PD 88, 86, 84, 82, |The inputs have internal pull down resistors that have typical va
79, 77,75, 73 |of 50K Q/100K Q at 5 V/3.3 V respectively. They should be left
open-circuit when only 512KB of memory is attached.
RAS# 2 118 DRAM Row Address Strobe.
CAS[0J# 2 113 DRAM Column Address Strobe for MDA[7:0], or Column Addreg
(CAS#H) Strobe for all bytes, as configured by an auxiliary register.
DRAM Column Address Strobes or Write Enable Strobes for
CAS[3:1]# o 5 116-114 {MDBJ15:0],MDA[15:8]}, as configured by an auxiliary register.
(WE[3:1]#) CAS[3:2]# (WE[3:2]#) are unused and should be left open-circuit
when only 512KB of memory is present.
WE# o 2 117 DRAM Write Enable Strobe for all bytes or Write Enable Strobe for
(WEJ0]#) MDA[7:0], as configured by an auxiliary register.
m CLOCK INPUTS
. Output . .
Pin Name Type Type Pin No. Description
This pin is the reference clock used by the internal PLLs to geneg
REECLK | B 155 all the necessary clocks. This must be stable during full operation.
REFCLK may shut down only after the chip is totally powered dg
Input frequency is typically 14.318 MHz.
Real Time Clock. This input must be used to provide a low frequ
RTCLK I -- 153 clock for generating DRAM refresh. This clock must be
approximately 32 kHz and 50% duty cycle.

X07-DS-001-21
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m CRT INTERFACE

Pin Name

Type

Output
Type

Pin No.

Description

BLUE

RED, GREEN,

AO --

140,
138, 136

Analog outputs from the Video DAC. Internal comparator for monitor sense

not required.

HSYNC

149

Horizontal Sync. This output is driven to indicate the horizontal retrace peri
CRT only mode, the polarity of this signal is controlled by register 3C2h, bit
TFT or double scan mode this bit is active low to indicate 640 x 480 resolut
This pin is held low in LCD modes. This pin follows the DPMS standard du
power down modes.

VSYNC

152

Vertical Sync. This output is driven to indicate the vertical retrace period. In
only mode, the polarity of this signal is controlled by register 3C3h, bit 7. In
or double scan mode this bit is active low to indicate 640 x 480 resolution.

down modes.

IREF

Al

142

document, X07G-G-002-xx.

MONID[2:0]

147-145

Monitor ID bits. Connected to the CRT to identify the monitor type.

m LCD PANEL INTERFACE

Current reference input for the Video DAC. This pin should be connected to
AGND if the DAC is not required. See “External Reference Component Values”

1. VESA Flat Panel Display Interface Standard (FPBf)1

X07-DS-001-21

I EPsoN

is

available on all three pins. This pin should be connected to AGND if the DAC is

pd. In

6. 1In

ion.
(i

ng

CRT

TFT

This
pin is held low in LCD modes. This pin follows the DPMS standard during ppwer

Pin Name EZ?; PIN Type ?I';J/;)pem Pin No. |Description

Vertical Scanning Start Pulse output. A logic 1 on this signal, sampled
YD FPFRAME |O 4 165 by the LCD module on the falling edge of LP, is used by the pang|l row

drivers (Y drivers) to indicate the start of the vertical frame.

Latch Pulse output. The falling edge of this signal is used to latch a
LP FPLINE 0] 4 164 row of display data in the LCD module’s column driver shift registers

and to turn on the row driver (Y driver) for that line.

Shift Clock for LCD data. Display data is clocked out of the chip pn
XSCL FPSHIFT @) 4 163 the rising edge of this signal, to be shifted into the LCD panel module

column drivers (X drivers) on each falling edge.
XSCLU FPSHIFT2 | O 4 162 Second Shift Clock for some color LCD displays.

180-177, |Panel display data bus. The data format depends on the specifig panel
UD[7:0] uUD[7:0] /o la 186-183, |connected. These pins are driven low when the LCD interface is
LD[7:0] LD[7:0] 170-167, |disabled (e.g. CRT only mode). For 8-bit panels, UD[7:4] and LD[7:4]
176-173 |are driven low.

TETB[5:4] i o 4 188-187 TFT display data bu_s for the Mo Isb of the color blue. For non-TFT

panels, these two pins are driven low.

LCD power control for the LCD bias circuitry. Active (On) polarity is
LCDBIAS i © 2 190 defined by the state of MDA[3] on the rising edge of RESET#.

LCD power control for the LCD back light. Active (On) polarity is
LCDBACK i © 2 192 defined by the state of MDA[1] on the rising edge of RESET#.

LCD power control for the LCD logic circuitry. Active (On) polarity|is
LCDLOGIC i o 2 191 defined by the state of MDA[2] on the rising edge of RESET#.

LCD Backplane Bias signal. Output toggling frequency is
WF MOD 0] 4 189 programmable in an auxiliary register. For TFT panels, this pin

outputs the display enable signals.
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EpsoN I
| SPCB1I0FOA _

m MISCELLANEOUS

Pin Name Type |Output Type PRin No. Description
This pin, when high, sets the SPC8110F0A into either boundary|pin
TSTEN I w/ B 148 SCAN or pin output drive test, depending on the state of PS1PIN.
PD This input has an internal pull down resistor that has a typical value of
50K/100KQ at 5 V/3.3 V respectively.
GENIO[3:0] 110 w/ 5 121, 159, |General purpose I/O pins. Output state of each pin is programmgble to
' PD 160, 161 |control external devices. See AUX[34h].
Connects to Loop Filter Resister and Capacitor for PLL1, where
LOOP1 I -- 143 suggested values are R=2and C=0.1 uf. See “External Reference

Component Values” document, X07G-G-002-xx.

Connects to Loop Filter Resister and Capacitor for PLL2, where
LOOP2 I -- 134 suggested values are R=0@0and C=0.1 uf. See “External Referente
Component Values” document, X07G-G-002-xx.
Balanced current output for the DAC. This pin should be connected to
IOUTX[1:0] A -- 137,139 |AGND if the DAC is not required. See “External Reference
Component Values” document, X07G-G-002-xx.

® POWER SAVE MODE CONTROLS

Pin Name Type |Output Type PRin No. Description
Pin used to initiate a power save mode 1. The polarity of this pin is
I programmable and has a default polarity of active low. This input has
PS1PIN w/ _ 150 an internal pull down resistor that has a typical value of 50K/1Q0K
SCH, at 5 V/3.3 V respectively. When TSTEN is active, the polarity of
PD PS1PIN selects the test to be either boundary pin SCAN (PS1PIN = 1)
or pin output drive test (PS1PIN = 0).
I Pin used to initiate a power save mode 4. The polarity of this pin is
PSAPIN w/ B 151 programmable and has a default polarity of active low. This input has
SCH, an internal pull down resistor that has a typical value of 50K/1Q0K
PD at 5 V/3.3 V respectively.

® POWER SUPPLY

Pin Name Type [Pin No. Description

SOGVDD P 158, 106, 54, 2| YD supply for core logic. (3.3V only.)

MVDD P 112,91 \Hp supply for memory pins. (Either 3.3V or 5.0V.)

BvDD P 32,64 \bD supply for bus interface pins. (Either 3.3V or 5.0V.)
CvDD P 154 \bp supply for control interface pins. (Either 3.3V or 5.0V.)
PVDD P 166, 182 YO D supply for panel interface pins. (Either 3.3V or 5.0V.)
AVDD P 135, 141 Analog power supply. (3.3V only.)

MCLVDD P 122,171 VDD supply for MCL logic. (3.3V only.)

SOGVSS P 157, 105, 53, 1]  VSS supply for core logic.

MVSS 5318124 104, VSS supply for memory pins.

BVSS P 4213155033223 VSS supply for bus interface pins.

CVSS P 156 VSS supply for CRT interface pins.

PVSS P 181 VSS supply for panel interface pins.

YT
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Pin Name Type |Pin No. Description
AGND P 133, 144 Analog Ground.
MCLVSS P 123,172 VSS supply for MCL logic.
m INTEL486/VL-BUS TO PCI BUS PIN MAPPING
VL-Bus Name  |PCI Name Pin No. VL-Bus Name Cl Name Rin No.
RESET# RST# 202 BCLK BCLK 207
RDYRTN# IRDY# 45 - PAR 49
. 20-3, 206-203,
ADR[31:2] -- 200-193 M/IO# STOP# 48
W/R# IDSEL 31 ADS# FRAME# 44
LDEV# DEVSEL# 47 LRDY# TRDY# 46
_ ) 22-29, 34-41, 51, ) .
DAT[31:0] AD[31:0] 55-61 65-72 BE[3:0]# C/BE[3:0]# 30, 43, 50, 62
m MIXED VOLTAGE OPERATION
. SOGVDD,
Mixed Voltage MCLVDD, AVDD BVDD CvDD PVDD MVDD
Configuration 1 3.3V
- - 3.3V
Configuration 2 50V
. - 3.3V
Configuration 3 3.3V
- - 50V
Configuration 4 50V
i i 3.3V
Configuration 5 3.3V
' : 3.3V
Configuration 6 50V
- - 50V
Configuration 7 3.3V
i i 50V
Configuration 8 50V
- - 3.3V
Configuration 9 3.3V
. - 3.3V
Configuration 10 50V
. - 3.3V
Configuration 11 3.3V
. - 50V
Configuration 12 50V
. - 50V
Configuration 13 3.3V
: i 3.3V
Configuration 14 50V
: i 50V
Configuration 15 3.3V
. - 50V
Configuration 16 50V

X07-DS-001-21
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m DEFAULT PIN MAPPING FOR THE VARIOUS LCD AND TFT PANEL OPTIONS

EpsoN I
| SPCB1I0FOA _

TFT Color LCD Mono LCD

P Name B 98Xz | 2B 3B 16 i Vet | st | set | smt |4
Panel

XSCLU [cLk  |ck  [ek [k XSCLU
XSCL XSCL |XSCL |XSCL |XSCL |XSCL | XSCL
LP HS  |Hs s |hs e e [ e [ [
YD vs  |vs vs Jvs [y |yw [y [y |y |w
LD4 RO |R10 LD4 upo | upo
LD5 RL  |R1 LD5 up1 | up1
LD6 Rz |R12  |RO LD6 up2 | UD2
LD7 R |rRoO |R1 |RO | LD7 up3 | uD3
LDO Ra |ROL |R2 |R1 | LDO o | B | Lo
LD1 RS |R2 |R3 |R2 | LD1 b1 |G | bt
LD2 Go  |G10 LD2 L2 |LR | LD2
LD3 GL |eu LD3 LD3 LD3
uD4 G2 |Gl2 |Go up4 | uD4
uDs G3 |60 |Gl | G0 | ups | ups
uD6 G4 |co1 [c2 |G | ube | upe
uD7 s |co2 |63 |e2 |up7r | up7
uDo BO  |B10 uo |ubo |upo | uB
uD1 BL  |BLl w1 |ubt | upbl | UG
uD2 B2  |Bl2 |BO up2 |ub2 |ub2 | UR
uD3 BS |BOO |BL |BO | UD3 |UD3 | UD3
TFTB4 |B4  |BO1 |B2 | Bl
TFTBS  |B5  |BO2 | B3 | B2
WF DE  |DE pE |DE |wF |wr |wrF | wrDE| wWF | wr
LCDBIAS (DIsP) | (@ISP) | ©IsP) | (DIsP) | (DISP)| (DIsP)

YT
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m ALTERNATE PIN MAPPING FOR THE VARIOUS LCD AND TFT PANEL OPTIONS

GRAPHICS

TFT Color LCD Mono LCD
PinName | 1gBjt | 9-Bitx2 | 12-Bit | 9-Bit . 881 . 8-Bit | 8-Bit
Color Color Color Color 16-Bit Half 8-Bit Single Dual
Panel

XSCLU CLK CLK CLK CLK XSCL XSCL XSCL XSCL XSCL
XSCL XSCLU
LP HS HS HS HS LP LP LP LP LP
YD VS VS VS VS YD YD YD YD YD
LD4 RO R10
LDS R1 R11
LD6 R2 R12 RO uDO ubDO ubDO
LD7 R3 R0OO R1 RO uD1 uD1 uD1 D6 ubD2
LDO R4 RO1 R2 R1 ubD2 ubD2 ubD2 D7 ubD3
LD1 R5 R0O2 R3 R2 uD3 uD3 ubD3
LD2 GO G10 ubD4 ubD4
LD3 Gl G1l1 ubD5 ubD5
ubD4 G2 G12 GO LD4
ubD5 G3 GO0 G1 GO LDS D3 LD3
uD6 G4 GO1 G2 Gl LD6 D4 uDO
ub7 G5 G02 G3 G2 LD7 D5 uD1
ubDo BO B10 uD6 uD6
ubD1 Bl B11 ub7 ub7
ubD2 B2 B12 BO LDO LDO
ubD3 B3 BOO Bl BO LD1 LD1 DO LDO
TFTB4 B4 BO1 B2 Bl LD2 LD2 D1 LD1
TFTB5 B5 B02 B3 B2 LD3 LD3 D2 LD2
WF DE DE DE DE WF WF WF WF WF
LCDBIAS (DISP) | (DISP) | (DISP) | (DISP) | (DISP)

X07-DS-001-21
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® MONOCHROME PASSIVE STN LCD PANEL INTERFACE

4-Bit Single Panel

i# VDP ;‘ﬁ VNDP ;i
YD S I
| I | H I I — | 1 I 1 1 I

WF ><‘[ 3 - X
UD[3:0] _ ) : LINEL UNE2 X LINE3 UNE4 Y— — X UNE2D X LNE2D CUNEL Y N2 Y

\

LP SR [ ]
WF _ N

< HDP »le HNDP=‘

xscL mfff,_\_l_\_l_\_l_\_l—l;,,,i

uD3 A 11X 15 —— — ¥ 1-317 X

uD2 12 X 16 — — — X X X ) 1-318 X

uD1 13 17 —— — X ¥ Y 1319 o ><

uDo A 14 ) 18 X X—— — X X X ¥ 1-320 X

* diagram drawn with 2 LP vertical blank period
Example timing fora 320 x 240 panel

VDP = Vertical Display Period

VNDP = Vertical Non-Display Period
HDP = Horizontal Display Period
HNDP = Horizontal Non-Display Period

YT
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® MONOCHROME PASSIVE STN LCD PANEL INTERFACE

GRAPHICS

8-Bit Single Panel

L VDP ., VNDP
YD i
wp I I I I I n 1 I I I I I 1N
WE W ‘ —
UDI[3:0], LD[3:0] ALINEL X LINE2 X LINE3 X LINE4 X— — XLINE479XLINE480 LINEL X LINE2

a

\‘
LP — [ ]
WF - -
HDP | HNDP_ |
< pla—>
xset gy o e
uD3 11X 19 X X —— — ¥ X Y 1633
uD2 12 ¥ 110 —— — X X XX 1634
uD1 B 13 X 111X X X—— — X W X163 A
ubo B 14 X 112 fff,x X—Xl‘&%
LD3 15 ) 113 X —— — ¥ X 1637
LD2 16 X 114 —— — X X X163
LD1 17 X 115X X _ - X 1639
LDO 18 ¥ 116 —— =X XY Y

* diagram drawn with 2 LP vertical blank period
example timing for 640x480 panel

VDP = Vertical Display Period
VNDP = Vertical Non-Display Period
HDP = Horizontal Display Period

HNDP = Horizontal Non-Display Period

X07-DS-001-21
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GRAPHICS

® MONOCHROME PASSIVE STN LCD PANEL INTERFACE

SPC8110F0A

8-Bit Dual Panel
L VDP s VNDP o
YD —
SR N | N NN N N NN N 00N n
1 . JE—
WF X ‘ _ X
UDI[3:0], LD[3:0] A UNE /241 ), UNE 2242 ) UNE 3243 ) LINE 4/204 ) — —— X LINE 230479 LINE 2401480 UNE 1241 ) LINE 21242 Y
/ ‘
Lp — 1
WE o .
» HDP | HNDP_ |
xect S I I I s Oy T 1

ubs L s X—— — X X W Y 1637 ) { X
ubD2 B 1-2 1-6 — — — X X X X X 1-638 )\ - A X
uD1 13 X 17 —— — X X X N1639) X
uDo 14 Y 18 —— — X X N1-640) X
LD3 B aay2a6) X N — — — - 24163 N £ X
LD2 B 2412 2416 Y X \— — — - X X X Y241638,
LD1 241-3) 2417 X Y— — — X X X X Y241639,
LDO 241-4 2418 X X— — — X X X X Yea1640,
* diagram drawn with 2 LP vertical blank period

example timing for 640x480 panel

VDP = Vertical Display Period

VNDP = Vertical Non-Display Period
HDP = Horizontal Display Period
HNDP = Horizontal Non-Display Period

X07-DS-001-21
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m COLOR PASSIVE STN LCD PANEL INTERFACE

6-Bit Dual Color Panel

L VDP ., VNDP
" g "
YD _
el l 1 I 1 [ 1l 1 I 1 1 I N
WF >3 ‘ o
UD[2:0], LD[2:0] X ;UI\E]I241><: UNE2222 ) — — XUNE219/479Y(UNE 220480\ LNE 1241 X

E

LP — LA
ENAB (WF) [ o [
< HDP LN
S e e O T e e e Y e e e e 0 O O
up2 R Y — X Xme),
ub1 o fee e X re (e e K- — X ) (e
o Y e — — @R ()
LD2 L femm)are) ) 2 2ns) 2aro)— — —X (X R 2R
LD1 N (omcr ) 21-Ge ) 241-Ga X 241-GhY 241-GB Y 241-GBX— — — Y VoarGed) [2mza)
LDO 3 a8 2282 Y 24183 ) 2arBa ) 2a1Bs Y 2mmeY— — —X_ X YourBedo) 2281 Y

* diagram drawn with 2 LP vertical blank period
example timing for 640x480 panel

VDP

= Vertical Display Period

VNDP = Vertical Non-Display Period

HDP

= Horizontal Display Period

HNDP = Horizontal Non-Display Period

X07-DS-001-21
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GRAPHICS

m COLOR PASSIVE STN LCD PANEL INTERFACE

8-Bit Single Color Panel
VDP VNDP
I D
YD [ _ [
p H 1 ] ] H [ — H I ] 1 ﬂ I
w S - X
UD[3:0], LD[3:0] LINEL x LINE2 X LINE3 )} LINE4 X— — XLINE479)(LINE480\ LINEL X LINE2
LP S [ 1
W _ N
« HDP »l< HNDP,
e 8 s S s IR SN i
< HDP > HNDP;
xeet [ S e S B S T [
uD3 1-R1 ) 1-GL ) 1-G6 X 186 Y\ 1-BIL Y 1-R2{— — — X X Y1Re3\ A X
uD2 181 ) 1R2 Y 1R7 X 1:G7 (1G12)Y 1-Bl2X— — — X X X1B6) X
uD1 1:G2 X 182 ) 187 X 1R8 YIRBY 1G13Y— — — X ¥ Y1Gesh X
uDo 1-R3 X 163 ) _1-G8 ) 188 X 1BIBX 1RUY— — — X X X1Re’m) Y&
LD3 183 X 1-R4 X 1R9 X 1G9 Y1614 Y 1BUY— — — - —me_ N X
b2 (e e ) 189 ri0) SRS Y 1o — — — Y Jaoem) X
o1 (7 (65 Y T60) TBmo) (T (T — — Y (@R, L
LDO A 185 X 1R6 Y 1R1IX 1611 1G16 X 1BI6Y— — — X ¥ Y1Bdo)
* diagram drawn with 2 LP vertical blank period
example timing for 640x480 panel

VDP = Vertical Display Period

VNDP = Vertical Non-Display Period
HDP = Horizontal Display Period
HNDP = Horizontal Non-Display Period

X07-DS-001-21
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m COLOR PASSIVE STN LCD PANEL INTERFACE

8-Bit Single Color Panel (Alternate Data Format)

y VDP . VNDP
N T '\
YD _
YSSR A | N  NN N | NN H {E
WF ! 3 _ X
UD[3:0], LD[3:0] _ X\ (LINET ) LINE2 X UINE3 ) LINE4 X— — XLINE479)(LINE480) LINEL X LINE2

LD [ o .
WF _
HDP | HNDP
- - — " g —
XSCL

AR [ - L
ub3 - { 1R1 ¥ 1-B3 ) 1-G6 X X — — 1-G638)\
uD2 1-GL X 1R4 X 186 — X X1B63®8)
uD1 181 X 1G4 X X — — — XX )aRres)
uDO . 1-R2 X 184 X 1-G7 —— - X N1cess)
LD3 o 1-& X 1-R5 X 1-B7 X X — 1-B639 B
LD2 N 182 ) 1G5 ) 18 SR 1ReW0) X
LD1 N 1-R3 )(1-B5 ) 1-G8 X X — — — X X Yace)
LDO 1-G3 X 1-R6 X 1-B8 — 1-B640)\

* diagram drawn with 2 LD vertical blank period
Example timing for a 640 x 480 panel

VDP = Vertical Display Period
VNDP = Vertical Non-Display Period
HDP = Horizontal Display Period

HNDP = Horizontal Non-Display Period

X07-DS-001-21
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m COLOR PASSIVE STN LCD PANEL INTERFACE

8-Bit Dual Color Panel (One Shift Clock)

VDP VNDP
YD —
wp | Ml H I I M _ 1l I I Ml I I 1N
WE % j _
UD[3:0], LD[3:0] SI.II\EZI/241>(3 LNE222 X — —><ur\5249479><ur\524ma)\ UNE2ALY —

.

\
LP [ - [
WF -
HDP #LHNDPJ
e N o T W s I Y T o Y B o MR o B
uD3 1Rt X 162X 1-B3 X 1Rs ¥ 166 ¥ 187 — — — - 1-B639
uD2 161 ) 182 X 1-R4 X 165 X 1-B6 ¥ 1-R8 \— — — X X Y1-Rea0
uD1 A 181 )Y 1R3 Y 164 X 185 X 1-R7 Y 1:G8 Y— — — X Y1-G640
ubo  fare Y163 Y 184 X 1-Re X 167 ) 1-B8 Y— — — Y Y1-8640 -
LD2 (241-GL)(241-B2/241-RAY241-G5)2a1-BEY 241 RE— — — X X BN L X
LD1 (241-B1)281-R3)241-GA) 241 BS a1 RT)241G8Y — — — (X&) L X

* diagram drawn with 2 LP vertical blank period
example timing for 640x480 panel

VDP = Vertical Display Period

VNDP = Vertical Non-Display Period
HD = Horizontal Display Period
HNDP = Horizontal Non-Display Period

X07-DS-001-21
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m COLOR PASSIVE STN LCD PANEL INTERFACE

Il EPsoN'
| SPCBL10FOA _

8-Bit Dual Color Panel (Two Shift Clocks)

VDP VNDP
YD —
| I 1 H 1 I [l I I 1 I l [L
WF % 5 _ X
UD[3:0], LD[3:0] ‘ UI\E11241X UNEA2R X X — — XUNE2479(LNE 4048, A UNEV2AL Y &

—

\
LP ’7 — /_\
WF - -
HDP plgNDF
S B s SN ey H o 1 Sl
HDP ;gHNDP
xeet . [ O B O [ T
Ups (e (i nee) 1 Y— — — () e,
uo2 enmy (e ey — — — X e, X
uD1 A 18 1R3 Y 164 X 185 Y 1R7 Y 168 \— — — Y X reeao) X
uDOo "1R2 (163 Y 184 X 1Re ¥ 167 ) 1-B8 Y\— — — X YiBeao) X
LD3 (241R1)241-G2)241-B3) 241 R 241-GeY241-B7) — — — Y Y 2N Y
LD2 _ femonfaaredearrafaaresaae)2aiRe— — — o XA\
LD1 L fe41-B1)(201R3)241-G4)241-BS 241 RT)(241GBY — — — Y X eio\ . X

* diagram drawn with 2 LP vertical blank period
example timing for 640x480 panel

VDP = Vertical Display Period

VND = Vertical Non-Display Period
HDP = Horizontal Display Period
HNDP = Horizontal Non-Display Period

X07-DS-001-21
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m COLOR PASSIVE STN LCD PANEL INTERFACE

16-Bit Single Color Panel
VDP VNDP
S
YD [ - [
p I I I I [ — I I I I 1 L
we S . X
UD[7:0], LD[7:0] LINEL >< LINE2 X LINE3 X LINE4 \— — XLINE479) LINE480\ LINEL X LINE2 X
‘ i
1
LP [ — [ ]
WF _
< HDP v HNDPH‘
(Ol B Y Y s Y Y o IO [ N -
uD7 A aR1)(1G6 Y(1B1L X —— Jrosss)
uD6 A 181 Y 1R7 Y(1-G12 X — — X )cess, X
ubs EG2)(BETYIRB ) (O — — W ame)
Uba4 V5D G- ) G G S R o= X
uD3 1-83 X_1-R9 X1-G14 —— — - X Yaces X
ub2 162)( T80 YIRS )} N — — N imem)
uD1 1-R5 X 1-G10Y(1-B15 X = — — X Yaeesgy
uDO A 185 Y 1-R11)( 1-G16 — — — - )(1-G640 X
o7 FOL)(TE Y TR ) () — — A iRe®_
LD6 A 1R2 ) 1-G7 ) 1-B12 — — — - W )(1-8636 N X
LDs vez J(wRe (el X ) X——— )} ke
LD4 [3-G3)( 188 )( 1R14 — X XRes8)
LD3 R (oo XaBaX X X X— — — XX A8s8),
LD2 1-B4 ¥ 1R10)X 1-G15 X = — — X X Yacesdy
LD1 £3-65 ) 1-810( 1-R16 f—— — A Read) X
LD wRe Y(Temyzeey Y )} X — — X Yueso
* diagram drawn with 2 LP vertical blank period
example timing for 640x480 panel

VDP = Vertical Display Period

VNDP = Vertical Non-Display Period

HDP = Horizontal Display Period

HNDP = Horizontal Non-Display Period

X07-DS-001-21
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m COLOR PASSIVE STN LCD PANEL INTERFACE

16-Bit Dual Color Panel
P VDP . VNDP
I~ g g
YD o
el 1 1 I [ ] ] ] I l 1N
1 _—
WF X ‘ o
UDI[7:0], LD[7:0] )) LINE 11241 X LINE2/242 X LINE3/243 X LINE4/244 X— —><ur\52:9/479 LII\E240/4&')>\ LINE /241 X LINE2/242 X
‘ i
]
e n -~ 1
WF -
HDP o HNDP
XscL I O [ - N
Uo7, 107 L EREE OO O Ems (X
DS, LD6 L EEERC OC OC O O ——C OC . L X
UD5, LD5 N A 2Bh X 2 — e L X
UD4, LD4 N 2hRe X 2T —— AR\ A X
UD3, LD3 - 2 iR XXX —— X R
uD2, LD2 N A 2B X s —— — X X TP\
uD1, LD1 N A zites X 2ites X X X X X— — — X = N
uDo, LDO N A 28 X shitRe X XX — — — Xk L X
* diagram drawn with 2 LP vertical blank period
example timing for 640x480 panel

VDP = Vertical Display Period

VNDP = Vertical Non-Display Period
HDP = Horizontal Display Period
HNDP = Horizontal Non-Display Period

X07-DS-001-21
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SPC8110F0A

m ACTIVE MATRIX LCD PANEL INTERFACE

18-Bit Color TFT

VPERIOD

€ »l
>
r _ VDP g
D} Ll
VS (YD Pin)
HS (LP Pin) U U U U U U U U U U
R[5:0], G[5:0],B[5:0] _ LINEL X — — X LINE480
DE (WF Pin)
< >
H'S (LP Pin) —\—/— ----------
HDP
P
Gemapns | L] L] L1 L T UL LT L
(seemapping ___ | [ | | L ... 0 L ... o]
tables on

pages 17, 18)

DE (WF Pin) J ‘

R[5:0] 12 Y— — — —Y 1-640
G[5:0] 12 f— — — —)X 1640
B[5:0] 12 \— — — —X 1-640

Note: DE (Data Enable) is used to indicate the first pixel
Example Timing for 640 x 480 panel

VPERIOD = Vertical Display Period

VDP = Vertical Display Period
HPERIOD = Horizontal Period
HDP = Horizontal Display Period
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m ACTIVE MATRIX LCD PANEL INTERFACE

2 X 9-Bit Color TFT

HS (P Pin) I I I

R[2:0], G[2:0], B[2:0]

Ly VPERIOD o
F _ VDP g g
""""""" R
I i i I o

A LINEL X — — X LINE768

DE (WF Pin)

RO[2:0]

GO[2:0]

BO[2:0]

R1[2:0]

G1[2:0]

B1[2:0]

example timing for 1024x768 panel

bE wrPi) || T j
/ HPERIOD
< g
Hseeem | [ L
HDP

1-3 — — —— —X1-1023 ),

1.3 ><— — — —X1-1023)

o) ) — — Yaws)

Note: DE (Data Enable) is used to indicate the first pixel

VPERIOD = Vertical Display Period
VDP = Vertical Display Period
HPERIOD = Horizontal Period

HDP = Horizontal Display Period

X07-DS-001-21



epsoN’' GRAPHICS
SPC8110FO0A

m SIMULTANEOUS DISPLAY INTERFACE

Single Panel Modes

LP: 480 PULSES LP: 45 PULSES

vo | - I
p I . ] fl 1 1 I I M
we X

uD, LD LINE1 XLINE1 X—— — XLINE 240)LINE 241X— —— XLINE 480) LINE 1 ><LINE2

Dual Panel Modes

LP: 240 PULSES LP: 240 PULSES LP: 45 PULSES
-« e pie >
vwo I . . [ S

p I 1 I 1T | I I n
we I

ubD LINE 1 _ ___XLINE240X KLINEl XLINEZ

(o ) 20— — o 2 el — — Yoo fone znnead

L

o

TFT Panel Modes
LP: 480 PULSES LP: 45 PULSES

VSYNC N B . T
Hsyne ] I U I I I I I I

eve [ L] I I S I
RGB Data WLINE 1 -— —— — |_|NE480>LW LINE 1 ><LINE2

CRT
HRTC: 480 PULSES HRTC: 45 PULSES
< pie P
HRTC I Ul I I I I I I

VRTC

Red, Green, Blue LINE1 XLINE2 X—— — XLINE 240(LINE 241X— — XLINE 480>\ LINE 1 ><LINE2

YT
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m PACKAGE DIMENSIONS

QFP8 - 208 S1 +0.4 Unit: mm
30.6

L 28.0 **

FSG 105
TR

157 104

28.0 0.1
30.6 0.4

208

Actual Size

X07-DS-001-21
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Seiko Epson provides the designer and manufacturer a complete set of resources and tools for the development of
LCD Graphics Systems.

m COMPREHENSIVE SUPPORT TOOLS

Documentation

® Technical manuals
® Evaluation/Demonstration board manual
Evaluation/Demonstration Board

* Assembled and fully tested Graphics Evaluation/Demonstration board
® Schematic of Evaluation/Demonstration board

® Parts List

® Installation Guide

® CPU Independent Software Utilities

® Evaluation Software

* Windows CE Display Driver

m Application Engineering Support

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

® Sales Technical Support
® Customer Training
® Design Assistance

X07-DS-001-21 Bl 3
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CONTACT YOUR SALES REPRESENTATIVE FOR THESE

COMPREHENSIVE DESIGN TOOLS:
e SPC8110 Technical Manual

« SDU8110 Evaluation Boards
« Windows" CE Display Driver

e CPU Independent Software Utilities

Japan

Seiko Epson Corporation

Electronic Devices Marketing Division
421-8, Hino, Hino-shi

Tokyo 191-8501, Japan

Tel: 042-587-5812

Fax: 042-587-5564
http://www.epson.co.jp

Hong Kong

Epson Hong Kong Ltd.
20/F., Harbour Centre
25 Harbour Road
Wanchai, Hong Kong
Tel: 2585-4600

Fax: 2827-4346

North America

Epson Electronics America, Inc.
150 River Oaks Parkway

San Jose, CA 95134, USA

Tel: (408) 922-0200

Fax: (408) 922-0238
http://www.eea.epson.com

Europe

Epson Europe Electronics GmbH
Riesstrasse 15

80992 Munich, Germany

Tel: 089-14005-0

Fax: 089-14005-110

Copyright ©1997, 1998 Epson Research and Development, Inc. All rights reserved.
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.

EPSON is a registered trademark of Seiko Epson Corporation. Microsoft, Windows, and the Windows CE Logo are registered trademarks of Microsoft Corporation.

FOR SYSTEM INTEGRATION SERVICES
FOR WINDOWS® CE CONTACT:

Epson Research & Development, Inc.
Suite #320 - 11120 Horseshoe Way
Richmond, B.C., Canada V7A 5H7

Tel: (604) 275-5151 70

Fax: (604) 275-2167 x ./
Email: wince@erd.epson.com Micresoft®
http://www.erd.epson.com WindovsCE

Taiwan, R.O.C.

Epson Taiwan Technology

& Trading Ltd.

10F, No. 287

Nanking East Road

Sec. 3, Taipei, Taiwan, R.O.C.
Tel: 02-2717-7360

Fax: 02-2712-9164

Singapore

Epson Singapore Pte., Ltd.
No. 1

Temasek Avenue #36-00
Millenia Tower

Singapore, 039192

Tel: 337-7911

Fax: 334-2716
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