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1.0-1.2

1.0 Overview

1.0 Overview
1.1 Description

The SED1330/1335F/1336F is a family of versatile
LCD controller ICs that can display text and graphics
on a medium size LCD panel. The software is
compatible among all three chips. S-MOS recom-
mends new designs use the SED1335 since the
SED1330 will gradually be replaced by the SED1335.

The SED1336F incorporates a TV sync generator
circuit that is compatible with both NTSC and PAL
systems. The 256 x 200 pixel TV display comprises
three superimposed layers, and is identical to the
simultaneous LCD panel display. When driving an
LCD only, upto 3 overlapping layers can be displayed
on LCD panels up to 640 x 256 pixels in size. The
SED1330/1335F does not incorporate a TV controller.

The SED1330/1335F/1336F can display layered text
and graphics, scroll the display in any direction and
partition the display into multiple screens.

The SED1330/1335F/1336F stores text, character
codes and bit-mapped graphics datain external frame
buffer memory. Display controller functions include
transferring data from the controlling microprocessor
to the buffer memory, reading memory data, convert-
ing data to display pixels and generating timing sig-
nals for the buffer memory, TV monitor and LCD
panel.

The SED1330/1335F/1336F has an internal charac-
ter generator with 160, 5 x 7 pixel characters in
internal mask ROM. The character generators sup-
port up to 64, 8 x 16 pixel characters in external
character generator RAM and up to 256, 8 x 16 pixel
characters in external character generator ROM.

1.2 Features

 Text, graphics and combined text/graphics dis-
play modes

» Three overlapping screens in graphics mode
* 640 x 256 pixel LCD panel display resolution
* Programmable cursor control

» Smooth horizontal and vertical scrolling of all or
part of the display

e 1/2-duty to 1/256-duty LCD drive

» Up to 64 Kbytes of external static RAM frame
buffer memory

« Internal character generator

» 160, 5 x 7 pixel characters in internal mask-
programmed character generator ROM

* Up to 64, 8 x 16 pixel characters in external
character generator RAM

» Up to 256, 8 x 16 pixel characters in external
character generator ROM

» 6800 and 8080 family microprocessor inter-
faces

* NTSC and PAL systems compatible
(SED1336F only)

» 256 x 200 pixel TV monitor display resolution
(SED1336F only)

* Low power consumption—3.5 mA operating
current (Vpp = 3.5V), 0.05 pA standby current

* 4.5t0 5.5V (SED1330F)
» 2.7 to 5.5V (SED1330F/1335F)
» 3.0to 5.5V (SED1336F)
* Available in 60-pin QFPs
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1.0 Overview 1.3

1.3 Block Diagram
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Figure 1. SED1330F block diagram
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1.3 1.0 Overview

1.3 Block Diagram
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Figure 2. SED1335F/1336F block diagram
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1.4 Pinouts
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1.4-14.2 1.0 Overview

1.5 Package Dimensions
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20.0 01

14.0 £01
19.6 £04

0.15 +o0.05

Figure 4. SED1330Fga and 1335Fga package dimensions
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Figure 5. SED1330Fgg , 1335F g and SED1336Fx
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2.0
Pin Description
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2.0 Pin Description 20-2.1

2.0 Pin Description

2.1 SED1330FBa/BB Pin Summary

Number -
Name Type Description
SED1330F0A SED1330FBB
27 to 28 50 to 59
VAO to VA15 30 to 43 1106 Output VRAM address bus
VR/W 44 7 Output VRAM write signal
VCE 45 8 Output Memory control signal
RES 47 10 Input Reset
NC 29, 46, 48, 49 9,11, 12,60 — No connection
= 8080 family: Read signal
RD 50 13 Input | 6800 family: Enable clock (E)
—= 8080 family: Write signal
WR o1 14 Input 6800 family: R/W signal
SEL?2 52 15 Input 8080 or 6800 family interface
select
SEL1 53 16 Input 8080 or 6800 family interface
select
0OsC1 54 17 Input Oscillator connection
0SsC2 55 18 Output Oscillator connection
CS 56 19 Input Chip select
A0 57 20 Input Data type select
VDD 58 21 Supply 4.5 to 5.5V supply
DO to D7 52 ;[8 20 22 t0 29 Input/output | Data bus
XDO0 to XD3 10to 7 331030 Output X-driver data
XECL 11 34 Output X-driver enable chain clock
XSCL 12 35 Output X-driver data shift clock
Vss 13 36 Supply Ground
LP 14 37 Output Latch pulse
WF 15 38 Output Frame signal
YDIS 16 39 Output Power-down signal when display is
blanked
YD 17 40 Output Scan start pulse
YSCL 18 41 Output Y-driver shift clock
VDO to VD7 26 to 19 49 to 42 Input/output | VRAM data bus
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20-2.2

2.0 Pin Description

2.0 Pin Description

2.2 SED1330F/1335Foa/0B Pin Summary

Number -
Name Type Description
SED1335F0A SED1335F08B
27 to 28 50 to 59
VAO to VA15 30 10 43 1106 Output VRAM address bus
VWR 44 7 Output VRAM write signal
VCE 45 8 Output Memory control signal
VRD 46 9 Output VRAM read signal
RES 47 10 Input Reset
NC 29, 48, 49 11, 12, 60 — No connection
50 8080 family: Read signal
RD 50 13 Input 6800 family: Enable clock (E)
VT 8080 family: Write signal
WR 51 14 Input 6800 family: R/W signal
SEL2 52 15 Input 8080 or 6800 family interface
select
SEL1 53 16 Input 8080 or 6800 family interface
select
XG 54 17 Input Oscillator connection
XD 55 18 Output Oscillator connection
CS 56 19 Input Chip select
A0 57 20 Input Data type select
VDD 58 21 Supply 2.7 to 5.5V supply
DO to D7 > o go 22 t0 29 Input/output | Data bus
XDO to XD3 10to 7 3310 30 Output X-driver data
XECL 11 34 Output X-driver enable chain clock
XSCL 12 35 Output X-driver data shift clock
Vss 13 36 Supply Ground
LP 14 37 Output Latch pulse
WF 15 38 Output Frame signal
YDIS 16 39 Output Power-down signal when display is
blanked
YD 17 40 Output Scan start pulse
YSCL 18 41 Output Y-driver shift clock
VDO to VD7 26 to 19 49 to 42 Input/output | VRAM data bus
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2.0 Pin Description 2.3

2.3 SED1336FoA Pin Summary

Name Number Type Description
VAO to VA15 5(1) o 29 Output VRAM address bus
VWR 7 Output VRAM write signal
VCE 8 Output Memory control signal
VRD 9 Output VRAM read signal
RES 10 Input Reset
NC 11, 60 — No connection
CLO 12 Output Clock output
RD 13 Input 2288 22::5 Féﬁigé'?ﬂi'k (E)
WR 14 99U | G500 famisy: RIW signal
NT/PL 15 Input NTSC or PAL TV mode select
SEL1 16 Input 8080 or 6800 family interface select
0OsC1 17 Input Oscillator connection
0SsC2 18 Output Oscillator connection
CS 19 Input Chip select
A0 20 Input Data type select
VDD 21 Supply 3.0 to 5.5V supply
DO to D7 22 to 29 Input/output Data bus
XDO0 to XD3 30 to 33 Output X-driver data
VSD 34 Output Video data
XSCL 35 Output Data shift clock
Vss 36 Supply Ground
LP 37 Output Latch pulse
WF 38 Output Frame signal
YDIS 39 Output Elg\rl]\ll?(e:ldown signal when display is
YD 40 Output Scan start pulse
SNC 41 Output TV sync signal
VDO to VD7 42 to 49 Input/output VRAM data bus
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24-243

2.0 Pin Description

2.4 Pin Functions

2.4.1 Power Supply

Pin Name Function
VDD 4.5 to 5.5V (SED1330F), 3.0 to 5.5V (SED1336F) or 2.7 to 5.5V (SED1330F/1335F) supply.
This may be the same supply as the controlling microprocessor.
Vss Ground

Note: The peak supply current drawn by the SED1330F/1335F/1336F may be up to ten times the average supply current. The power

supply impedance must be kept as low as possible by ensuring that supply lines are sufficiently wide and by placing 0.47 uF
decoupling capacitors that have good high-frequency response near the device's supply pins.

2.4.2 Oscillator

Pin Name Function
(0SC) XG Crystal connection for internal oscillator (see Section 8.3). This pin can be driven by an external
clock source that satisfies the timing specifications of the EXT ¢0 signal (see Section 4.3.6).
(0SC2) XD Crystal connection for internal oscillator. Leave this pin open when using an external clock
source.
Clock output (SED1336F only). Same phase as XG. Clock is output when system command
CLO . :
P1 is executed. Output stops during system reset.

2.4.3 Microprocessor Interface

Pin Name Function
DO to D7 Tristate input/output pins. Connect these pins to an 8- or 16-bit microprocessor bus.
Microprocessor interface select pin. The SED1336F supports both 8080 family processors
(such as the 8085 and Z80®) and 6800 family processors (such as the 6802 and 6809).
SEL1, SEL2 SEL1* SEL2 Interface A0 RR V\E Ci
0 0 8080 family AO RD WR CS
1 0 6800 family A0 E RIW CS

* SED1330F and SED1335F only

Note: SEL1 should be tied directly to Vpp or Vgg to prevent noise. If noise does appear on SEL1, decouple it to ground using a
capacitor placed as close to the pin as possible.
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2.0 Pin Description 2.4.3

Pin Name Function

A0, in conjunction with the RD and WR or R/W and E signals, controls the type of access to
the SED1336F, as shown below.

8080 family interface

A0 RD WR Function
0 0 1 Status flag read
1 0 1 Display data and cursor address read
0 1 0 Display data and parameter write
AO 1 1 0 Command write
6800 family interface
A0 RIW E Function
0 1 Status flag read
1 1 1 Display data and cursor address read
0 0 1 Display data and parameter write
1 0 1 Command write
When the 8080 family interface is selected, this signal acts as the active-LOW read strobe. The
RD or E SED1330F/1335F/1336F's output buffers are enabled when this signal is active.

When the 6800 family interface is selected, this signal acts as the active-HIGH enable clock.
Data is read from or written to the SED1330F/1335F/1336F when this clock goes HIGH.

When the 8080 family interface is selected, this signal acts as the active-LOW write strobe. The
bus data is latched on the rising edge of this signal.

WR or RIW When the 6800 family interface is selected, this signal acts as the read/write control signal. Data
is read from the SED1330F/1335F/1336F if this signal is HIGH, and written to the SED1330F/
1335F/1336F if it is LOW.

Chip select. This active-LOW input enables the SED1330F/1335F/1336F. It is usually
Cs connected to the output of an address decoder device that maps the SED1330F/1335F/1336F
into the memory space of the controlling microprocessor.

This active-LOW input performs a hardware reset on the SED1330F/1335F/1336F. It is a

RES Schmitt-trigger input for enhanced noise immunity; however, care should be taken to ensure
that it is not triggered if the supply voltage is lowered.
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24.4-245 2.0 Pin Description

2.4.4 Display Memory Control

The SED1330F/1335F/1336F candirectly access static these two types of memory to achieve an optimum
RAM and PROM. The designer may use a mixture of trade-off between low cost and low power consumption.

Pin Name Function

16-bit display memory address. When accessing character generator RAM or ROM, VAO to
VA3, reflect the lower 4 bits of the row counter.

VDO to VD7 | 8-bit tristate display memory data bus. These pins are enabled when VR/W is LOW.
VR/IW Active-LOW display memory write control output (SED1330).
VRD Active-LOW display memory read control output (SED1335/6).
VCE Active-LOW static memory standby control signal. VCE can be used with CS.
VWR Active-LOW display memory write control output (SED1335/6).

VAO to VA15

2.4.5 LCD Drive Signals

In order to provide effective low-power drive for LCD
matrixes, the SED1330F/1335F/1336F can directly
control both the X- and Y-drivers using an enable

chain.
Pin Name Function
XDO to XD3 g;}?rl)tSX—drlver (column drive) data outputs. Connect these outputs to the inputs of the X-driver
The falling edge of XSCL latches the data on XDO to XD3 into the input shift registers of the
XSCL X-drivers. To conserve power, this clock halts between LP and the start of the following display
line (see Section 4.3.7).
XECL The falling edge of XECL (SED1330F/1335F only) triggers the enable chain cascade for the

X-drivers (SED1600/SED1180). Every 16th clock pulse is output to the next X-driver.

LP latches the signal in the X-driver shift registers into the output data latches. LP is a falling-
LP edge triggered signal, and pulses once every display line.

Connect LP to the Y-driver shift clock on modules that use the SED1600 and SED1610 drivers.

LCD panel AC drive output. The WF period is selected to be one of two values with SYSTEM
SET command.

The falling edge of YSCL (SED1330F/1335F only) latches the data on YD into the input shift
YSCL registers of the Y-drivers. YSCL is not used with the SED1600, SED1610 or other driver ICs
which use LP as the Y-driver shift clock.

YD is the data pulse output for the Y drivers. It is active during the last line of each frame, and
YD is shifted through the Y drivers one by one (by YSCL), to scan the display’'s common
connections.

Power-down output signal. YDIS is HIGH while the display drive outputs are active.

YDIS goes LOW one or two frames after the sleep command is written to the SED1330F/
YDIS 1335F/1336F. All Y-driver outputs are forced to an intermediate level (de-selecting the display
segments) to blank the display. In order to implement power-down operation in the LCD unit,
the LCD power drive supplies must also be disabled when the display is disabled by YDIS.

WF
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3.0
Command Description
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3.0-3.1 3.0 Command Description

3.0 Command Description

3.1 The Command Set

Table 1. The Command Set

Command
Code Read
Class Command Hex Command Description Parameters
RD WR|A0 |D7 |D6 |D5 |D4 |D3 |D2 |D1 [DO No. of | Sec-
Bytes | tion
System |SYSTEMSET |1 |0|1|0|1|0|0|0|0|0 |0 |40 gl‘g;f"'ze deviceanddis-| g | 354
control
SLEEP IN 1{0(1|0|2|0|12|0|0|1]|1]53 |Enterstandby mode 0 3.2.2
DISPON/OFF |1 |0 |1 |0 |2 |0 1|1 |00 |p|%8 |Enableanddisabledis- |, | 44,
59 |play and display flashing
SCROLL 1/ol1]ol1]ololo|1]|0]0]as|Seldisplaystataddress; ;5 | 54,
and display regions
CSRFORM 101|012 |0|2|1|2|0]|1/ 5D |Setcursortype 2 3.3.3
) Set start address of chart
Display CGRAMADR |2 |02 |01 |01 |1]|1]0]|0]|5C acter generator RAM 2 3.3.6
control i
CSRDIR 1lol1lol1lolol1l1 CD|CD to Set direction of cursor 0 33.4
1|0 movement
4F
HDOTSCR |1 |o|1|o|1|o]1]|1|0|1]0]5A ;gtnho”zoma' scrollpos+ 4 | 337
Set display overlay for-
OVLAY 1({0|1(0|1|0|21|2(0]|1|1]|5B mat 1 3.35
Drawing |CSRW 0 0 o(0f|0 |1 0 | 46 |Set cursor address 2 3.4.1
control CSRR 0 0 oO(0|0 |1 1 | 47 |Read cursor address 2 3.4.2
MWRITE 0 0 0|0|]0]|O 0 | 42 |Write to display memory | — 3.5.1
Memory Read from display mem-
control | MREAD 1/o/1|o|2|olololo|1|1]43 or‘;a play — | 352
Notes:

1. Ingeneral, the internal registers of the SED1330F/1335F/1336F are modified as each command parameter is input. However,
the microprocessor does not have to set all the parameters of acommand and may send a new command before all parameters
have been input. The internal registers for the parameters that have been input will have been changed but the remaining
parameter registers are unchanged.
2-byte parameters (where two bytes are treated as one data item) are handled as follows:

a. CSRW, CSRR: Each byte is processed individually. The microprocessor may read or write just the low byte of the cursor
address.

b. SYSTEM SET, SCROLL, CGRAM ADR: Both parameter bytes are processed together. If the command is changed after
half of the parameter has been input, the single byte is ignored.

2. APL and APH are 2-byte parameters, but are treated as two 1-byte parameters.
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3.0 Command Description

3.2-3.21

3.2 System Control Commands
3.2.1 SYSTEM SET

Initializes the device, sets the window sizes, and
selects the LCD interface format. Since the command
setsthe basic operating parameters of the SED1330F/

1335F/1336F, an incorrect SYSTEM SET command
may cause other commands to operate incorrectly.

MSB LsSB .

D7 D6 D5 D4 D3 D2 DI DO A0 WR RD
C 0 1 0 0 0 0 0 0 1 0 1
P1 DR TIL IV 1 WS M2 ML MO 0 0 1
P2 WF 0 0 0 0 |[«&—— FX ——» 0 0 1
P3 0 0 0 0 |«—— FY —— 0 0 1
P4 l4&— —— — CR———————> 0 0 1
P5 l«—————TCIR > 0 0 1
P6 l¢4————— IIF — 0 0 1
P7 [&—————— APL———————————» 0 0 1
P8 |[@——————— APH > 0 0 1

Figure 7. SYSTEM SET instruction
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3.2.1.1-3.2.1.5

3.0 Command Description

3.211 C
This control byte performs the following:

1. Resets the internal timing generator
2. Disables the display
3. Cancels sleep mode

Parameters following P1 are not needed if only can-
celing sleep mode.

3.2.1.2 MO

Selects the internal or external character generator
ROM. The internal character generator ROM con-
tains 160, 5 x 7 pixel characters. These characters are
fixed at fabrication by the metalization mask. The
external character generator ROM can contain up to
256 user-defined characters.

MO =0: Internal CG ROM
MO =1: External CG ROM

Note that if the CG ROM address space overlaps the
display memory address space, that portion of the
display memory cannot be written to.

3.21.3 M1

Selects the CG RAM area for user-definable charac-
ters. The CG RAM codes are selected from the 64
codes shown in Figure 59.

M1 =0: CG RAM1; 32 char

The CG RAM1 and CG RAM2 address spaces are not
contiguous, the CG RAM1 address space is treated

as character generator RAM, and the CG RAM2
address spaceistreated as character generator ROM.

M1 =1: 64 char CG RAM + CG RAM2

The CG RAM1 and CG RAM2 address spaces are
contiguous and are both treated as character genera-
tor RAM.

3.2.1.4 M2

Selects the height of the character defined in external
CG ROM and CG RAM. Characters more than 16 pix-
els high can be displayed by creating a bitmap for
each portion of each character and using the
SED1330F/1335F/1336F's graphics mode to reposi-
tion them.

M2 = 0: 8-pixel character height (2716 or
equivalent ROM)
M2 = 1: 16-pixel character height (2732
or equivalent ROM)
3.2.1.5 WIS

Selects the LCD drive method.

WIS = 0: Single-panel drive
WI/S = 1: Dual-panel drive
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3.0 Command Description 3.2.1.5

El —— X driver i X driver
YD —
Y
Y driver LCD
Figure 8. Single-panel display
E| ————» X driver - — —m X driver
YD
i Ji Upper Panel
Y driver

Lower Panel

> X driver === X driver

Figure 9. Dual-panel display
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3.2.1.5

3.0 Command Description

YD

i

Y driver

El ———

X driver

A

X driver

X driver

U

U

» X driver

Left Panel

Right Panel

Note: There are no Seiko-Epson LCD units in the configuration shown in Figure 10.

Figure 10. Left-and-right two-panel display

Table 3. LCD parameters

W/IS=0 W/S=1
Parameter
V=1 V=0 V=1 V=0
C/R C/R C/R C/R C/R
TC/IR TC/IR TC/R (see note 1) TC/R TC/R
L/F L/F L/F L/F L/F
OOHto L/IF+1
SL1 OOH to L/F (see note 2) (L/F) /2 (L/F) /2
OOHto L/IF+1
SL2 OOH to L/F (see note 2) (L/F /2 (L/F) /2
SAD1 First screen block First screen block First screen block First screen block
SAD2 Second screen block | Second screen block | Second screen block | Second screen block
SAD3 Third screen block Third screen block Third screen block Third screen block
SAD4 Invalid Invalid Fourth screen block | Fourth screen block
Cursor move- : Above-and-below configuration:
Continuous movement over whole screen .
ment range continuousmovement over whole screen
Notes:

1. See table 31 (page 105) for further details on setting the C/R and TC/R parameters when using the HDOT SCR command.
2. The value of SL when IV = 0 is equal to the value of SL when IV =1, plus one.
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3.0 Command Description

3.2.16-3.2.1.9

3.21.6 IV

Screen origin compensation for inverse display. IV is
usually setto 1.

The best way of displaying inverted characters is to
Exclusive-OR the text layer with the graphics back-
ground layer. However, inverted characters at the top
or left of the screen are difficult to read as the charac-
ter origin is at the top-left of its bitmap and there are no
background pixels either above or to the left of these
characters.

The IV flag causes the SED1330F/1335F/1336F to
offset the text screen against the graphics back layer
by one vertical pixel. Use the horizontal pixel scroll
function (HDOT SCR) to shift the text screen 1 to 7
pixels to the right. All characters will then have the
necessary surrounding background pixels that en-
sure easy reading of the inverted characters.

See Section 5.5 for information on scrolling.

IV =0:
v =1:

Screen top-line correction

No screen top-line correction (no
offset)

Display start point

Back layer \ \\O
v

HDOT SCR >

]1 dot

Character

A

P—
Dots1to 7

Figure 11. IV and HDOT SCR adjustment

3.21.7 T/L

Selects TV or LCD mode. When TV mode is selected,
the TV sync generator circuit is ON.

T/L =0: LCD mode
T/L=1: TV mode

3.2.1.8 DR

Selects output of an additional shift-clock cycle for
every 64 pixels. The extra cycles are required for
correct operation of the enable chain when using a
two-panel display.

DR =0: Normal operation
DR =1: Additional shift-clock cycles

3.219 FX

Sets the width, in pixels, of the character field. The
character width in pixels is equal to FX + 1, where FX
can range from 00 to 07H inclusive. If data bit 3 is set
(FXis in the range 08 to OFH) and an 8-pixel font is
used, a space is inserted between characters. Note
that the maximum character width in TV mode is eight
pixels.

Table 4. Horizontal character size selection

FX [FX] character width
HEX | D3| D2 | D1 | DO (pixels)
00 [0|O0O]|O0]O 1
01 |[o|lo0]|O0]1 2
! 1 1 ! ! 1
07 |0 |11 8

Since the SED1330F/1335F/1336F handles display
datain 8-bit units, characters larger than 8 pixels wide
must be formed from 8-pixel segments. As Figure 12
shows, the remainder of the second eight bits are not
displayed. This also applies to the second screen layer.

In graphics mode, the normal character field is also
eight pixels. If a wider character field is used, any
remainder in the second eight bits is not displayed.

B¥4 S-MOS Systems, Inc. « 2460 North First Street » San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 PSR



3.2.1.10-3.2.1.11

3.0 Command Description

INALE

Address A Address B

/<_/>> :‘_
<—/ -
‘ FY

R

<—8 bits —**—8 bits—*;

Non-display area

Figure 12. FX and FY display addresses

3.2.1.10 WF

Selects the AC frame drive waveform period. WF is
usually setto 1.

WF =0: 16-line AC drive
WF = 1: two-frame AC drive

In two-frame AC drive, the WF period is twice the
frame period.

In 16-line AC drive, WF inverts every 16 lines.

Although 16-line AC drive gives a more readable
display, horizontal lines may appear when using high
LCD drive voltages or at high viewing angles.

3.2.1.11 FY

Sets the height, in pixels, of the character. The height
in pixels is equal to FY + 1.

FY can range from 00 to OFH inclusive.

Set FY to zero (vertical size equals one) when in
graphics mode.

Table 5. Vertical character size selection

FY [FY] character
HEX |D3|D2|D1|D0|  height (pixels)
00 0|0 0|O0 1
01 O[O0 |01 2
! NEEERy !
07 o(1 (1|1 8
! Ve !
OE 1]/1)1]0 15
OF 1]1)1]1 16
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3.0 Command Description

3.2.1.12-3.2.1.13

3.2.1.12 C/IR

Sets the address range covered by one display line,
that is, the number of characters less one, multiplied
by the number of horizontal bytes per character.

C/R can range from 0 to 239.

For example, if the character width is 10 pixels, then
the address range is equal to twice the number of

Table 6. Display line address range

characters, less 2. See Section 9.1.1 for the calcula-
tion of C/R.

[C/R] cannot be set to a value greater than the
address range. It can, however, be set smaller than
the address range, in which case the excess display
area is blank. The number of excess pixels must not
exceed 64.

CR [C/R] bytes per display line
HEX D7 D6 D5 D4 D3 D2 D1 DO
00 0 0 0 0 0 0 0 0 1
01 0 0 0 0 0 0 0 1 2
l l l l l l l l l l
4F 0 1 0 0 1 1 1 1 80
! ! ! ! ! ! l l l l
EE 1 1 1 0 1 1 1 0 239
EF 1 1 1 0 1 1 1 1 240
3.2.1.13 TC/R

Sets the length, including horizontal blanking, of one
line. The line length is equal to TC/R + 1, where TC/
R can range from O to 255.

TC/R must be greater than or equal to C/R + 4.
Provided this condition is satisfied, [TC/R] can be set

Table 7. Line length selection

according to the equation given in section 9.1.1 in
order to hold the frame period constant and minimize
jitter for any given main oscillator frequency, fosc.-

TCR
HEX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO [TC/R] line length (bytes)
W | 0| 0] 0] 0] 0] 0 0] o0 1
o0 | 0 | o | o] o] oo | o1 2
l l l l l l l ! l l
52 | 0 | 1 | 0 | 1] 0| o0 |1 |0 83
l l l ! ! ! ! l l l
FE | 1 | 1 | 1 | 1 |1 | 1| 1] o0 255
FF | 1 | 1 | 1 | 1 | 1 1 | 1 256
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3.2.1.14 -3.2.1.15

3.0 Command Description

3.2.1.14 L/IF

Sets the height, in lines, of a frame. The heightinlines
is equal to L/F + 1, where L/F can range from 0 to 255.

Table 8. Frame height selection

If W/S is set to 1, selecting two-screen display, the
number of lines must be even and L/F must, therefore,

be an odd number.

L [L/F] lines per frame
HEX D7 D6 D5 D4 D3 D2 D1 DO

00 0 0 0 0 0 0 0 0 1
01 0 0 0 0 0 0 0 1 2

! ! ! ! ! ! ! ! ! !
7F 0 1 1 1 1 1 1 1 128

! ! ! ! ! ! ! ! ! !
FE 1 1 1 1 1 1 1 0 255
FF 1 1 1 1 1 1 1 1 256

Table 9. Frame heights and compatible LCD units

Table 10. Horizontal address range

Number of lines [LF] Panel Duty Cycle Hex code [AP] addresses
APH APL per line
64 1/64
0 0 0 0 0
0 0 0 1 1
128 1/64
! ! ! ! !
0 0 5 0 80
! ! ! ! !
3.2.1.15 AP F F F E 216-2
F F F F 216 1
Defines the horizontal address range of the virtual
screen. APL is the least significant byte of the ad-
dress.
APL | AP7 AP6 AP5 AP4 AP3 AP2 AP1 APO |

APH | AP15 | AP14 | AP13 | AP12 | AP11 | AP10 | AP9 | AP8 |

Figure 13. AP parameters
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3.0 Command Description

3.2.1.15-3.3.1

—— Display area

%C/R—ﬂ

Display memory limit

Figure 14. AP and C/R relationship

3.2.2 SLEEP IN

Places the system in standby mode. This command
has no parameter bytes. Atleast one blank frame after
receiving thiscommand, the SED1330F/1335F/1336F
halts all internal operations, including the oscillator,
and enters the sleep mode. Blank data is sent to the
X-drivers, and the Y-drivers have their bias supplies
turned off by the YDIS signal. Using the YDIS signal
to disable the Y-drivers guards against any spurious
displays.

The internal registers of the SED1330F/1335/1336F
maintain their values during the sleep mode. The
display memory control pins maintain their logic levels
to ensure that the display memory is not corrupted.

The SED1330F/1335F/1336F can be removed from
the sleep state by sending the SYSTEM SET com-
mand with only the P1 parameter. The DISP ON
command should be sent next to enable the display.

MSB LSB

Figure 15. SLEEP IN instruction

1. The YDIS signal goes LOW between one
and two frames after the SLEEP IN com-
mand is received. Since YDIS forces all
display driver outputs to go to the dese-
lected output voltage, YDIS can be used as
a power-down signal for the LCD unit. This
can be done by having YDIS turn off the
relatively high-power LCD drive supplies at
the same time as it blanks the display.

2. Since all internal clocks in the SED1330F/
1335F/1336F are halted while in the sleep
state, a DC voltage will be applied to the LCD
panel if the LCD drive supplies remain on.

If reliability is a prime consideration, turn off
the LCD drive supplies before issuing the
SLEEP IN command.

3. Note that, although the bus lines become
high impedance in the sleep state, pull-up
or pull-down resistors on the bus line will
force these lines to a known state.

3.3 Display Control Commands
3.3.1 DISP ON/OFF

Turns the whole display on or off. The single-byte
parameter enables and disables the cursor and lay-
ered screens, and sets the cursor and screen flash
rates. The cursor can be set to flash over one charac-
ter or over a whole line.

MSB LSB

clofafofafafofo]o]

P1 |FPs |FP4|FP3|FP2| FP1|FPo [FC1|FCo|

Figure 16. DISP ON/OFF parameters
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3.3.1.1-33.2.1

3.0 Command Description

3311 D

Turns the display ON or OFF. The D bit takes prece-
dence over the FP bits in the parameter.

D=0: Display OFF
D=1: Display ON
3.3.1.2 FC

Enables/disables the cursor and sets the flash rate.
The cursor flashes with a 70% duty cycle (ON/OFF).

Table 11. Cursor flash rate selection

FC1 FCO Cursor display
0 0 OFF (blank)
0 1 No flashing
1 0 Flash at frr/32 Hz
ON (approx. 2 Hz)
1 1 Flash at frr/64 Hz
(approx. 1 Hz)

Note: Asthe MWRITE command always enables the cursor,
the cursor position can be checked even when perform-
ing consecutive writes to display memory while the
cursor is flashing.

3.3.1.3 FP

Each pair of bits in FP sets the attributes of one screen
block, as follows.

Table 12. Screen block attribute selection

FP1 FPO First screen block (SAD1)
Second screen block (SAD2,
FP3 FP2 SAD4). See not(e.
FP5 FP4 Third screen block (SAD3)
0 0 OFF (blank)
0 1 No flashing
1 0 Flash at frr/32 Hz
ON (approx. 2 Hz)
1 1 Flash at frr/4 Hz
(approx. 16 Hz)

Note: If SAD4 is enabled by setting W/S to 1, FP3 and FP2
control both SAD2 and SADA4. The attributes of SAD2
and SAD4 cannot be set independently.

3.3.2 SCROLL
3321C

Sets the scroll start address and the number of lines
per scroll block. Parameters P1to P10 can be omitted
if not required. The parameters must be entered
sequentially as shown in Figure 17.

PL|A7 A6 A5 A4 A3 A2 AL A0 |(SADIL)

P2 |Al5 Al4 A13 A12 ALl AI0 A9 A8 |(SAD 1H)

P3|L7 L6 L5 L4 L3 L2 L1 LO|(SLY)

P4 |A7 A6 A5 A4 A3 A2 AL A0 |(SAD2L)

PS5 |A15 Al4 Al13 Al12 A1l A10 A9 A8 |(SAD 2H)

P6 (L7 L6 L5 L4 L3 L2 L1 LO|(SL2)

P7 |A7 A6 A5 A4 A3 A2 AL A0 [(SADS3L)

P8 |A15 Al4 Al13 Al12 All A10 A9 A8 |(SAD 3H)

PO [A7 A6 A5 A4 A3 A2 AL A0 |(SADA4L)

P10 |Al5 Al4 A13 A12 All A0 A9 A8 |(SAD 4H)

Note: Set parameters P9 and P10 only if both two-screen
drive (W/S = 1) and two-layer configuration are se-
lected. SAD4 is the fourth screen block display start
address.

Figure 17. SCROLL instruction parameters
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3.0 Command Description

3.3.21-3.3.2.2

Table 13. Screen block start address selection

SL1, SL2 .
[SL] screen lines
HEX L7 L6 L5 L4 L3 L2 L1 LO

00 0 0 0 0 0 0 0 0 1
01 0 0 0 0 0 0 0 1 2

! ! ! ! ! ! ! ! ! l
7F 0 1 1 1 1 1 1 1 128

! ! ! ! ! ! ! l l l
FE 1 1 1 1 1 1 1 0 255
FF 1 1 1 1 1 1 1 1 256

3.3.2.2 SL1,SL2

SL1 and SL2 set the number of lines per scrolling
screen. The number of lines is SL1 or SL2 plus one.

Table 14. Text display mode

The relationship between SAD, SL and the display
mode is described below.

Character display page 3

W/S Screen First Layer Second Layer
First screen block SAD1 SAD2
Second screen block SL1 SL2
SAD3 (see note 1)
Third screen block (partitioned screen) Set both SL1 and SL2to L/F + 1
if not using a partitioned screen.
Screen configuration example:
SAD2 —»
SAD1 —»
0 — sL2
SL1 Character display page 1 ¢ Graphics display page 2
SAD3 —»

<4+—FLaverl

<«——Layer 2

(continued)
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3.3.2.2 3.0 Command Description

Table 14. Text display mode (continued)

WIS Screen First Layer Second Layer
Upper screen SAD1 SAD?2
bp SL1 SL2
Lower screen SAD3 SADA4
(see note 2) (see note 2)
Set both SL1 and SL2 to ((L/F) /2 + 1)
Screen configuration example:
SAD2 —»
SADL—»
1 @ Graphics display page 2
SL1 Character display page 1
SAD3 —»
[ o Graphics display page 4
(SAD4)
Character display page 3
$ I
Laver 1 Laver 2
Notes:

1. SAD3 has the same value as either SAD1 or SAD2, whichever has the least number of lines (set by SL1 and SL2).
2. Since the parameters corresponding to SL3 and SL4 are fixed by L/F, they do not have to be set in this mode.

PR S-MOS Systems, Inc. « 2460 North First Street » San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 &



3.0 Command Description 3.3.2.2

Table 15. Graphics display mode

Wis Screen First Layer ~ Second Layer |Third Layer
Two-layer composition SAD1 SAD2
Y P SL1 SL2

SAD3 (see note 3)
Set both SL1 and SL2 to
L/F + 1 if not using a
partitioned screen

Screen configuration example:

Upper screen

SAD2 —»
SAD1 —»
— SL2
0
@ Graphics display page 2
SL1 Character display page 1 P piay pag
SAD3 —»
Character display page 3

Layer 1 Layer 2

SAD1 SAD2 SAD3
SL1=L/F+1 | SL2=L/IF+1 —

Screen configuration example:

Three-layer configuration

SAD3—» -
SAD2 —» l @ Graphics display page 3
SAD1—» ] BN
— SL2
0 SL1— ] Graphics display page 2
f f Layer 3
Layer 1 Layer 2
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3.3.2.2 3.0 Command Description

Table 15. Graphics display mode (continued)

WIS Screen First Layer Second Layer |Third Layer
Upper screen SAD1 SAD2 —
SL1 SL2
Lower screen SAD3 SAD4 —
(see note 2) (see note 2)

Set both SL1 and SL2 to ((L/F) /2 + 1)
Screen configuration example (see note 3):

SAD2 —»
SAD1 —>»
1 [ o Graphics displ 2
raphics display page
SL1 Graphics display page 1 P piay pag
SAD3 —»
[ o Graphics display page 4
Graphics display page 3
Layer 1 Layer 2
Notes:

1. SAD3 has the same value as either SAD1 or SAD2, whichever has the least number of lines (set by SL1 and SL2).
2. Since the parameters corresponding to SL3 and SL4 are fixed by L/F, they do not have to be set.
3. If, and only if, W/S = 1, the differences between SL1 and (L/F + 1) / 2, and between SL2 and (L/F + 1) / 2, are blanked.

4
Sl'l Upper Panel
VS S ST ST __’<'
1
Graphi
L/2 Lower Panel faphics

w2z

Figure 18. Two-panel display height

PR S-MOS Systems, Inc. « 2460 North First Street » San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 [RaX



3.0 Command Description

3.3.3-3.3.3.2

3.3.3 CSRFORM

Sets the cursor size and display mode. Although the
cursor is normally only used in text displays, it may
also be used in graphics displays when displaying
special characters.

P1|0 0 0 0 x3 x*® x0|

CRY
P2|CM 0 0 0 v3 vy2 Y1Y0|

Figure 19. CSRFORM parameter bytes

3.3.3.1 CRX
Sets the horizontal size of the cursor from the charac-

ter origin. CRX is equal to the cursor size less one.
CRX must be less than or equal to FX.

Table 16. Horizontal cursor size selection

CRX [CRX] cursor width
HEX | X3 | X2 [ X1 | X0 (pixels)
o |olo]oOo|oO 1
1 |olo0o]o0|1 2
! ! 1 1 1 1
8 |1/0]01|O0 9
! ! ! ! ! !
E |[1]1]1]0 15
Fl1]1]1]1 16

3.3.3.2 CRY

Sets the location of an underscored cursor in lines,
from the character origin. When using a block cursor,
CRY sets the vertical size of the cursor from the
character origin. CRY is equal to the number of lines
less one.

Table 17. Cursor height selection

CRY [CRY] cursor
HEX [Y3|v2]vY1] Yo height (lines)
0 00|00 illegal
1 0|0 O 1 2
! T A !
8 1]/0(0]O0 9
! T A R !
E 1 1 1|0 15
F 1 1 1 1 16

Character start point

0123456 ¢ ¢« o

0

1

2

3

4

5

6

7

8

9
CRX =5 dots
CRY =9 dots

CM=0

Figure 20. Cursor size and position
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3.3.33-3.35.1

3.0 Command Description

3.3.3.3 CM

Sets the cursor display mode. Always set CM to 1
when in graphics mode.

CM = 0: Underline cursor
CM = 1: Block cursor

3.3.4 CSRDIR

Sets the direction of automatic cursor increment. The
cursor can move left or right one character, or up or
down by the number of bytes specified by the address
pitch, AP.

When reading from and writing to display memory,
this automatic cursor increment controls the display
memory address increment on each read or write.

MSB LSB

clo 1 0o o 1 1 |coijcoe

Figure 21. CSRDIR parameters

Figure 22. Cursor direction

Table 18. Cursor shift direction

C CD1 CDO Shift direction
4CH 0 0 Right
4DH 0 1 Left
4EH 1 0 Up
4FH 1 1 Down

Note: Since the cursor moves in address units evenif FX>9,
the cursor address increment must be preset for move-
ment in character units. See Section 5.3.

3.3.5 OVLAY

Selects layered screen composition and screen text/
graphics mode.

PL|{ 0 0 o0 |ov|pm2|bmi|mxi|mxol

Figure 23. OVLAY parameter

3.3.5.1 MX0, MX1

MXO0 and MX1 set the layered screen composition
method, which can be either OR, AND, Exclusive-OR
or Priority-OR. Since the screen composition is orga-
nized in layers and not by screen blocks, when using
a layer divided into two screen blocks, different com-
position methods cannot be specified for the indi-
vidual screen blocks.

The Priority-OR mode is the same as the OR mode
unless flashing of individual screens is used.
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3.0 Command Description 3.35.1

Table 19. Composition method selection

MX1 MXO0 Function Composition Method Applications
0 0 L1OL20L3 | OR Underlining, rules, mixed text and graphics
0 1 (L1 0 12) 0L3 | Exclusive-OR Invgrtgd characters, flashing regions, un-
derlining
1 0 (L1 nL2) OL3 | AND Simple animation, three-dimensional ap-
1 1 L1>L2>L3 | Priority-OR pearance
Notes:
L1: First layer (text or graphics). If text is selected, layer L3 cannot be used.
L2: Second layer (graphics only)
L3: Third layer (graphics only)
Layer 1 Layer 2 Layer 3 Visible display
(1) | EPSON ] EPSON|| OR
(2) | EPSON I EPSON]| | Exclusive OR
(3) | EPSON N SON | AND
(4) | EPSON B EPSON | Prioritized OR
Notes:
L1: Not flashing
L2: Flashing at 1 Hz
L3: Flashing at 2 Hz

Figure 24. Combined layer display
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3.3.5.2-33.7.1

3.0 Command Description

3.3.5.2 DM1, DM2

DM1 and DM2 specify the display mode of screen
blocks 1 and 3, respectively.

DM1/2 = 0: Text mode
DM1/2 = 1: Graphics mode

Note 1: Screen blocks 2 and 4 can only display graphics.

Note 2: DM1 and DM2 must be the same, regardless of the
setting of W/S.

3.3.5.3 OV

Specifies two- or three-layer composition in graphics
mode.

OV = 0: Two-layer composition
OV =1: Three-layer composition

Set OV to 0 for mixed text and graphics mode.

3.3.6 CGRAM ADR

Specifies the CG RAM start address.

PL|A7 A6 A5 A4 A3 A2 AL A0 |(SAGL)

P2 |A15 Al4 Al3 Al2 All A10 A9 A8 |(SAGH)

3.3.7 HDOT SCR

While the scroll command only allows scrolling by
characters, HDOT SCR allows the screento be scrolled
horizontally by pixels. HDOT SCR cannot be used on
individual layers.

MSB LSB

clo 1 0o 1 1 0 1 o]

PL/0 0 0 0 0|D2 DI DO|

Figure 26. HDOT SCR parameters

3.3.7.1 DOto D2

Specifies the number of pixels to scroll. The C/R
parameter has to be set to one more than the number
of horizontal characters before using HDOT SCR.
Smooth scrolling can be simulated if the controlling
microprocessor repeatedly issues the HDOT SCR
command to the SED1330F/1335F/1336F. See Sec-
tion 5.5 for more information on scrolling the display.

Table 20. Scroll step selection

Figure 25. CGRAM ADR parameters

Note: See Section 6 for information on the SAG parameters.

Pl Number of pixels

HEX |D2|D1 |DO to scroll
00 O[O0 |O 0

01 0|0 |1 1

02 0|10 2

! R !

06 1(1]0 6

07 1711 7
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3.0 Command Description 3.4-34.2

Note that the microprocessor cannot directly access
the display memory.

R

The MREAD and MWRITE commands use the ad-

. A | B ' XY dress in this register.
T M=o The cursor address register can only be modified by
V2| A B X1 Y 0 N=o the CSRW command, and by the automatic incre-

ment after an MREAD or MWRITE command. Itis not

affected by display scrolling.

E Z | A B — Y
T _ _ s If a new address is not set, display memory accesses
— Display width ————— | N [<+— .
, , will be from the last set address or the address after
MI/N is the number of bits (dots) that parameter 1 (P1) . ..
is incremented/decremented by. previous automatic increments.

Figure 27. Horizontal scrolling
3.4.2 CSRR

Reads from the cursor address register. After issuing
) the command, the dataread address is read twice, for
3.4 Drawing Control Commands the low byte and then the high byte of the register.

3.4.1 CSRW

The 16-bit cursor address register contains the dis-
play memory of the data at the cursor position as C | o 1 o 0 o0 1 1 1 |
shown in Figure 28.

PL|A7 A6 A5 A4 A3 A2 AL A0 |(CSRL)

P2 [Al5 Al4 A13 A12 ALl AL0 A9 A8 |(CSRH)

PL|A7 A6 A5 A4 A3 A2 AL A0 |(CSRL) Figure 29. CSRR parameters

P2 [Al5 Al4 A13 A12 A1l AL0 A9 A8 |(CSRH)

Figure 28. CSRW parameters
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3.5-35.2

3.0 Command Description

3.5 Memory Control Commands

3.5.1 MWRITE

The microprocessor may write a sequence of data
bytes to display memory by issuing the MREAD
command and thenwriting the bytes to the SED1330F/
1335F/1336F. There is no need for further MWRITE
commands or for the microprocessor to update the
cursor address register after each byte as the cursor
addressis automatically incremented by the amount set
with CSRDIR, in preparation for the next data write.

Note:
P1, P2, ..., Pn: display data.

Figure 30. MWRITE parameters

3.5.2 MREAD

Puts the SED1330F/1335F/1336F into the data out-
put state. On the MREAD command, the display
memory data at the cursor address is read into a
buffer in the SED1330F/1335F/1336F.

Each time the microprocessor reads the buffer, the
cursor address is incremented by the amount set by
CSRDIR andthe next data byte fetched from memory,
so a sequence of data bytes may be read without
further MREAD commands or by updating the cursor
address register.

Ifthe cursoris displayed, the read data will be from two
positions ahead of the cursor.

Figure 31. MREAD parameters
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4.0
Specifications
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40-4.1

4.0 Specifications

4.0 Specifications
4.1 Absolute Maximum Ratings

4.1.1 SED1330

Parameter Symbol Rating Unit
Supply voltage range VDD -0.3t07.0 \%
Input voltage range VIN -0.5to VDD + 0.5 \%
Power dissipation PD 300 mw
Operating temperature range Topr —20to 75 °C
Storage temperature range Tstg —65 to 150 °C
Soldering temperature (10 seconds). See note 1. Tsolder 260 °C

4.1.2 SED1335/SED1336

Parameter Symbol Rating Unit
Supply voltage range VDD -0.3t07.0 \%
Input voltage range VIN -0.3to VDD + 0.3 \%
Power dissipation PD 300 mw
Operating temperature range Topr —20to 75 °C
Storage temperature range Tstg —65 to 150 °C
Soldering temperature (10 seconds). See note 1. Tsolder 260 °C

Notes:

1. The humidity resistance of the flat package may be reduced if the package is immersed in solder. Use a soldering technique

that does not heatstress the package.

2. If the power supply has a high impedance, a large voltage differential can occur between the input and supply voltages. Take

appropriate care with the power supply and the layout of the supply lines. (See Section 2.3.)

3. All supply voltages are referenced to Vgg = 0V.
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4.0 Specifications 4.2

4.2 SED 1330 Electrical Characteristics
VDD =5V +10%, Vss = 0V, Ta=-20to 75°C

. Rating .
Parameter Symbol Condition . Unit
min typ max
Supply voltage VDD 4.5 5.0 5.5 \%
Register data retention voltage VOH 2.0 — 5.5 Vv
Input leakage current ILI VI = VDD. — 0.05 2.0 HA
Output leakage current ILO VI =Vss. — 0.10 5.0 PA
Operating supply current lopr See note 4. — 8 12 mA
Quiescent supply current IQ VOSC1 = VCS = VRD = \VDD|  — 0.05 20.0 HA
Oscillator frequency fosc 1.0 — 10.0 MHz
External clock frequency fcL Measured at OSC1 — — 10.0 MHz
Oscillator feedback resistance Rf 0.5 1.0 5.0 MQ
TTL
HIGH-level input voltage VIHT | See note 1. 2.2 — VDD +0.3 \%
LOW:-level input voltage VILT See note 1. -0.3 — 0.8 \%
lon = -5.0 mA.
HIGH-level output voltage VOHT See note 1. 2.4 — — \%
LOW-level output voltage VOLT | loL=5.0 mA. See note 1. — — 0.4 \%
CMOS
HIGH-level input voltage VIHC | See note 2. 0.8VDD — — \%
LOW:-level input voltage ViLC See note 2. — — 0.2VDD \%
HIGH-level output voltage VOHC | loH =-1.6 mA. See note 2NVDD-0.4] — — \%
LOW-level output voltage VoLC | loH = 1.6 mA. See note 2. — — 0.4 \%
Schmitt-trigger
Rising-edge threshold voltage | VT+ See note 3. 0.5vDD | 0.7VDD | 0.8VDD \%
Falling-edge threshold voltage| VT- See note 3. 0.2vpbD | 0.3vDD | 0.5VDD \%
Notes:

1. DOto D7, A0, CS, RD, WR, VDO to VD7, VAO to VA15,
VR/W and VCE are TTL-level inputs.

2. SEL1, SEL2 and OSC1 are CMOS-level inputs. YD,
XDO0 to XD3, XSCL, YECL, LP, WF, YSCL, YDIS and
CLO are CMOS-level outputs.

3. RESis a Schmitt-trigger input. The pulsewidth on RES
must be at least 200 ps. Note that pulses of more than
a few seconds will cause DC voltages to be applied to
the LCD panel.

4. fosc = 10 MHz, no load (no display memory), internal
character generator, 256 x 200 pixel display. The
operating supply current can be reduced by approxi-
mately 1 mA by setting both CLO and the display OFF.
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4.3 4.0 Specifications

4.3 SED1335/1336 Electrical Characteristics
VDD =4.5t0 5.5V, Vss =0V, Ta=-20to 75°C

Parameter Symbol Condition , Rating Unit
min typ max
Supply voltage VDD 4.5 5.0 5.5 \%
Register data retention voltager VOH 2.0 — 6.0 \%
Input leakage current ILI VI =VDD. See note 6. — 0.05 2.0 HA
Output leakage current ILO VI = Vss. See note 6. — 0.10 5.0 MA
Operating supply current lopr See note 4. — 11 15 mA
Quiescent supply current IQ \S/Icffl T?flc_es’ —VRD=Voo| 0.05 20.0 MA
Oscillator frequency fosc Measured at crystal, 1.0 — 10.0 MHz
External clock frequency fcL 47.5% duty cycle. 1.0 — 10.0 MHz
Oscillator feedback resistance |  Rf See note 7. 0.5 1.0 3.0 MQ
TTL
HIGH-level input voltage VIHT | See note 1. 0.5VDD — VDD \%
LOW-level input voltage VILT | See note 1. Vss — 0.2VDD \Y,
lon = -5.0 mA.

HIGH-level output voltage VOHT See note 1. 2.4 — — V
LOW-level output voltage VOLT | loL =5.0 mA. See note 1. — — |Vss+04 \%
CMOS
HIGH-level input voltage VIHC | See note 2. 0.8vDD — VDD \%
LOW:-level input voltage VILC | See note 2. Vss — 0.2VDD \Y,
HIGH-level output voltage VOHC | loH =-2.0 mA. See note 2,VDD-0.4] — — \%
LOW-level output voltage VoLC | loH = 1.6 mA. See note 2. — — |Vss+04 \%
Open-drain
LOW-level output voltage | VOLN | loL = 6.0 mA. See note 5.| — | — |Vss + 0.4| V
Schmitt-trigger
Rising-edge threshold voltage | VT+ See note 3. 0.5vDbD | 0.7VDD | 0.8VDD \%
Falling-edge threshold voltage| VT- See note 3. 0.2vpbD | 0.3vDD | 0.5VDD \%

Notes:

1. DOto D7, A0, CS, RD, WR, VDO to VD7, VAO to VA15,

VRD, VWR and VCE are TTL-level inputs.

2. SEL1 and NT/PL are CMOS-level inputs. YD, XDO to
XD3, XSCL, XECL, LP, WF, YSCL, YDIS and CLO are

CMOS-level outputs.

3. RES s a Schmitt-trigger input. The pulsewidth on RES
must be at least 200 ps. Note that pulses of more than
a few seconds will cause DC voltages to be applied to

the LCD panel.

4. fosc = 10 MHz, no load (no display memory), internal
character generator, 256 x 200 pixel display. The
operating supply current can be reduced by approxi-
mately 1 mA by setting both CLO and the display OFF.
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4.0 Specifications 4.4-4.4.1

4.4 SED1330 Timing Diagrams
4.4.1 System bus READ/WRITE timing | (8080)

— taHs
AO, CS

taws

«—tcye »>
WR, RD \ fec /] l

<+——1ipsg —> ‘

> tbHs
DO~D7 :&<
(WRITE)
< taoccs > & toHg >
DO0~D7 L F
(READ)

Figure 32. System bus READ/WRITE timing | (8080)

4.4.1.1 SED1330F
Ta=-20to 75°C

i Rating ) .
Signal |Symbol Parameter - Unit Condition
min max
— tAHS Address hold time 10 — ns
A0, CS -
taws Address setup time 30 — ns
— — | tcyc System cycle time (1) — ns
WR, RD -
tcc Strobe pulsewidth 220 — ns CL =100
tDs8 Data setup time 120 — ns pF
tDH8 Data hold time 10 — ns
DO to D7 — :
taccs RD access time — 120 ns
toH8 Output disable time 10 50 ns
Note: tcyc = 2tc+tcc+icea + 75> tacy + 245:

memory control/movement control commands:
=4tc + tcc + 30:
all other commands:
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442-4.42.1 4.0 Specifications

4.4 SED1330 Timing Diagrams

4.4.2 System bus READ/WRITE timing 1l (6800)

- tcyce
N
E N
<+ tawe +— Ew —>
RIW X <
> e tans
A0, CS >§,

<— {psg —»

> toHs
(WRITE)

e tacce > —» toHs
DO~D7
(READ)

Figure 33. System bus READ/WRITE timing Il (6800)

4.4.2.1 SED1330F
Ta=-20to 75°C

i Rating ) .
Signal |Symbol Parameter - Unit Condition
min max
— tAH6 Address hold time 10 — ns
A0, CS -
RIW tAW6 Address setup time 30 — ns
tcyce System cycle time (1) — ns CL=100pF+1TTL
tDS6 Data setup time 120 — ns oF
tDH6 Data hold time 10 — ns
DO to D7 .
tACC6 Access time — 120 ns
tOH6 Output disable time 10 50 ns
E tEW Enable pulse width 220 — ns

Note: (1) tcyce =2tc +tgw + tcea + 75 > tacy + 245:
memory control/movement control commands:
= 4tc + tgw + 30:
all other commands:
1. tcyce meansa cycle of (CS.E) not E alone.
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4.0 Specifications 44.3-443.1

4.4 SED1330 Timing Diagrams

4.4.3 Display memory READ timing

-« tc—»
EXTPO M
“—ty—>» <-————{lcg———» *+-—tyy —»
VCE jﬁ? 1 N
X

tcyr >
VAO~VA15
VR/W /| tres tces
<> |«—1icen —» - »
toH2
«— tacy ——» -
VDO~VD7 *%

Figure 34. Display memory READ timing

4.4.3.1 SED1330F
Ta=-20to 75°C

_ Rating . .
Signal [Symbol Parameter - Unit Condition
min max
EXT @0 tc Clock cycle 100 — ns
VeE tw Vghigh level pulse width tc—40 — ns
tCE VCE low level pulse width 2tc-40 — ns
VAO tCYR Rﬂd cycle time (1) — ns
10 VALE tAsC E address setup time (fall) tc—45 — ns CL = 100PF
taHC | VCE address hold time (fall) 2tc-40 — ns +1TTL
VRV tRCS @ read cycle setup time (fall) tc—-45 — ns
tRCcH | VCE read cycle hold time (fall) tc/2—-35 — ns
tacv | Address access time — 2) ns
VDO tcEA | VCE access time — (3) ns
to VD7 toH2 | Output data hold time 0 — ns
tcE2 | VCE data off time 0 — ns

Note: 1. tcyr =3tc
2. tacy =3tc-120
3. tcea =2tc-120
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4.44-444.1

4.0 Specifications

4.4 SED1330 Timing Diagrams

4.4.4 Display memory WRITE timing

VAO~VA15

VDO~VD7

EXT@O

tasc —»

- A P

r4— tca

LA
-ty —» *—— tcg — >
VCE N

-

tas  twsc

a

VWR

teyw

—— twye —————»| |[*»— taH2

¢——— toyc ——»

> toH2

tosc
|

Figure 35. Display memory WRITE timing

4.4.4.1 SED1330F

Ta=-20to 75°C

. Rating . .
Signal [Symbol Parameter . Unit Condition
min max
EXT 20 tc Clock cycle 100 — ns
VCE tw \E high level pulse width tc—40 — ns
tCE VCE low level pulse width 2tc-40 — ns
tcyw | Write cycle time 3tc — ns
tAHC | VCE address hold time (fall) 2tc-40 — ns
VAO tAsc | VCE address setup time (fall) tc-55 — ns CL = 100PF
to VA15| tca | VCE address hold time (rise) 5 — ns +1TTL
tAs | VR/W address setup time (fall) 0 — ns
tAH2 | VR/W address hold time (rise) 15 — ns
VR twsc E write setup time (fall) tc—55 — ns
twHC | VCE write hold time (fall) tc2-40 — ns
VDO tbsc @ data input setup time (fall) | twsc—10 — ns
t0 VD7 tDHC VCIEjata input hold time (fall) 2tc-30 — ns
tbH2 | VR/W data hold time (rise) 10* 50 ns

* Lines VDO to VD7 are latched.
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4.0 Specifications 4.4.5

4.4 SED1330 Timing Diagrams

4.4.5 LCD control timing

ROW NO -
P O )
YD !_j 1 frame period 71
we | =
rryvuUrvuUy Uy uruyud
WE ; ‘:4 1 line period ;
YSCL |
LP |_| |_|
xseL | LML LML L UL L

XD0~XD3 ff fi
XECL |_|1_‘ A 55 ]

L Hth;tf:""“‘w
XSCL

4— {pg — > 4— Dy —F—>
XDO~XD3 >C

- twi —»
) L1 — > toje
LP
R o ) <++—1ts1—»
XECL ) - .
WF(B)
YD

— tpf —»

YSCL
R e S— tLD —_——»
- tDHY >
S - twy 4>L

Figure 36. LCD control timing
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4.4.5.1 4.0 Specifications

4.4 SED1330 Timing Diagrams

4.45.1 SED1330F
Ta=-20to 75°C

_ Rating . "
Signal [Symbol Parameter - Unit Condition
min max
EXT 20 tc Clock cycle 100 — ns
tr VCE high level pulse width — 35 ns
tf VCE low level pulse width — 35 ns
tcx Shift clock cycle time 4tc — ns
XSCL :
twx XSCL clock pulse width tCx2-80 — ns
XDO tDH X-data hold time tCx2-100 — ns VDD = 5.0V
to XD3 tbs | X-data setup time tCXx2-100 — ns +10%
Lp tLs Latch data setup time tcx2-100 — ns CL=150F
twL LP signal pulse width tCx4-80 — ns
tL1 XECL setup time tCx3-100 — ns
tL2 XECL data hold time tc-30 — ns
XECL ts1 Enable setup time tc-30 — ns
ts1 Enable delay time tc-30 — ns
twxe | XECL clock pulse width tCcx3-80 — ns
WF tDF Time allowance of WF delay — 100 ns
YSCL tLD LP delay time against YSCL tCXx4-100 — ns
twy YSCL clock pulse width tCx4-80 — ns
YD tDHY | Y-data hold time tCx6-100 — ns
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4.0 Specifications 4.4 .6-4.46.1

4.4 SED1330 Timing Diagrams

4.4.6 Oscillator timing

VbD
«—tosp »

CLO «

- — — - - T/ 27

toss —»

YDIS A

— —— Power ON Sleep period 5 ‘47

treL -~ -— troL

EXT 00 i N /

-« by —» ety

tCL B

Figure 37. Oscillator timing

4.4.6.1 SED1330F
Ta=-20to 75°C

_ Rating . "
Signal |Symbol Parameter : Unit |Condition
min max
CLO tosp Time to stable CLO output after power ON — 3 ms RES=H
toss Time to stable CLO output after sleep OFF — 1 ms 20 pF
tRCL External clock rise time — 15 ns
tFCL External clock fall time — 15 ns
EXT@0 twH External clock high-pulse width Note 1 Note 2 ns
twiL External clock low-pulse width Note 1 Note 2 ns
tcL External clock cycle 100 — ns

1. (tc —trcL —trcL) X 475/1000 < tyyy, twi
2. (tc —trcL — trcL) X 525/1000 > tywH, twi
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4.4.7 4.0 Specifications

4.4 SED1330 Timing Diagrams

4.4.7 Measurement circuit

Vpb

2.1 KQ

Measurement
Terminal

C =100 pF —

IN 916
COMPATABLE

Vss

* C includes probe capacitance.

Figure 38. Measurement circuit
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4.0 Specifications 45-451.1

4.5 SED1335/SED1336 AC Timing Diagrams

4.5.1 8080 family Interface Timing

AO, CS
—»| tAwg *— —w»| tAHS [e—
. - teye
WR, RD
/|

—» | IDHS |-—
-« fpsg ———»
DO to D7
(Write)

- taccs +L [ toHs +L

4 B

DO to D7
(Read)

Figure 39. 8080 family interface timing

4.5.1.1 SED1335F
Ta=-20to 75°C

. VDD =4.5t0 5.5V |VDD = 2.7 to 4.5V . -
Signal |Symbol Parameter - - Unit |[Condition
min max min max
— tAHS Address hold time 10 — 10 — ns
A0, CS ;
taws | Address setup time 0 — 0 — ns
WR. RD tcyc | System cycle time See note — See note — ns
' tcc Strobe pulsewidth 120 — 150 — ns CL = 100
tbss | Data setup time 120 — 120 — ns pF
tDH8 Data hold time 5 — 5 — ns
DO to D7 — -
taccs | RD access time — 50 — 80 ns
toH8 | Output disable time 10 50 10 55 ns

Note: For memory control and system control commands:
tcycs = 2tc + tcc + tcea + 75 > tacy + 245
For all other commands:
tcycs = 4tc + tcc + 30
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45.1.2 4.0 Specifications

4.5.1.2 SED1336F
Ta=-20to 75°C

_ VDD =4.5t0 5.5V |VDD = 3.0t0 4.5V _ »
Signal |Symbol Parameter ; : Unit |[Condition
min max min max
— tAHs | Address hold time 10 — 10 — ns
A0, CS -
taws | Address setup time 0 — 0 — ns
—— | tcyc | System cycle time See note — See note — ns
WR, RD -
tcc Strobe pulsewidth 120 — 140 — ns CL = 100
tpss | Data setup time 120 — 120 — ns pF
tDH8 Data hold time 5 — 5 — ns
DO to D7 — ,
taccs | RD access time — 50 — 70 ns
toHs | Output disable time 10 50 10 50 ns

Note: For memory control and system control commands:
fcycs = 2tc +icc + tcEa + 75 > tacy + 245
For all other commands:
tcycs = 4tc +tcc + 30
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4.0 Specifications 4.5.2

4.5.2 6800 family Interface Timing

E J{ N
L tcye

- tawe H‘ - tfp —— >

RIW >< ><

—»| tAHG |e—
AO, CS >§

—»| tpHG |e—
-« Ipsg —— >

A

DO to D7
(Write)

l— tacce —» —»| |«— loH6
DO to D7
(Read)

Note: tcvcs indicates the interval during which CS is LOW and E is HIGH.

Figure 40. 6800 family interface timing

Sal S-MOS Systems, Inc. « 2460 North First Street » San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 ALY



4521-452.2

4.0 Specifications

4.5.2.1 SED1335F

Ta=-20to 75°C

) VDD =4.5t05.5V |VDD =2.7 to 4.5V . .
Signal |Symbol Parameter - : Unit |[Condition
min max min max
AO, tcyce | System cycle time See note — See note — ns
CS, | tawe | Address setup time 0 — 10 — ns
RIW tAH6 | Address hold time 0 — 0 — ns
tDs6 Data setup time 100 — 120 — ns CL =
tbHe | Data hold time 0 — 0 — ns 100 pF
DO to D7 : ,
toHe | Output disable time 10 50 10 75 ns
tacce | Access time — 85 — 130 ns
E tEW Enable pulsewidth 120 — 150 — ns

Note: For memory control and system control commands:
tcyce = 2tc + tew + tcea + 75 > tacy + 245
For all other commands:
tcyce = 4tc + tew + 30

4.5.2.2 SED1336F

Ta=-20to 75°C

. VDD =4.5t0 5.5V |VDD = 3.0 to 4.5V . .
Signal |Symbol Parameter - : Unit |[Condition
min max min max
AO, tcyce | System cycle time See note — See note — ns
CS, | tawe | Address setup time 0 — 10 — ns
RIW tAH6 | Address hold time 0 — 0 — ns
tDSs6 Data setup time 100 — 120 — ns CL =
tbHe | Data hold time 0 — 0 — ns 100 pF
DO to D7 : .
toHe | Output disable time 10 50 10 70 ns
tacce | Access time — 85 — 120 ns
E tEW Enable pulsewidth 120 — 140 — ns

Note: For memory control and system control commands:
tcyce = 2tc + tew + tcea + 75 > tacy + 245
For all other commands:
tcyce = 4tc + tew + 30
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4.0 Specifications 453-453.1

4.5.3 Display Memory Read Timing

EXT®0 \ / NN NN
-« tc ——»

VCE N L

- teyr >
VAO to VAL5 >§ EJE
<«——1tasc > taHc >
<— tRCH —»

VRD N

- tRcs —»| |&— tcEA —> tcE3 4—
« tpAcv— > | toH2
VDO to VD7

(SED1335F)

Figure 41. Display memory read timing

4.5.3.1 SED1335F

Ta=-20to 75°C

i VDD =4.5t0 5.5V |VDD = 2.7 to 4.5V . "
Signal [Symbol Parameter - - Unit |Condition
min max min max
EXT @0 tc Clock period 100 — 125 — ns
W VQE HIGH-level pulse- tc — 50 . tc — 50 . ns
R width
VCE VCE LOW-level pul
tcE . TeVEIPUISeloc—30| —  |2tc-30| — ns
width
tcYR | Read cycle time 3tc — 3tc — ns
VAOto | tasc |Addresssewplmeto |, oo | __  |ic_100| — ns
falling edge of VCE
VALS : CL = 100
{AHC Address hold time from otc — 30 . ote — 40 . ns ~
falling edge of VCE PF
RCS Regd cycle setup time to tC — 45 o i — 60 o ns
— falling edge of VCE
VRD Read cycle hold ti
ead cycle hold time . .
tRCH from rising edge of VCE 0.5tc 0.5tc ns
tAcv | Address access time — PBtc-1000 — Btc—-115 ns
VDO to tceEA | VCE access time — 2tc — 80 — 2tc - 90 ns
VD7 toH2 | Output data hold time 0 — 0 — ns
tces | VCE to data off time 0 — 0 — ns

E S-MOS Systems, Inc. « 2460 North First Street » San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 PASgUE



4.5.3.2

4.0 Specifications

4.5.3.2 SED1336F

Ta=-20to 75°C

. VDD =4.5t0 5.5V |VDD = 3.0 to 4.5V . .
Signal |Symbol Parameter - : Unit |[Condition
min max min max
EXT @0 tc Clock period 100 — 125 — ns
W V_CE HIGH-level pulse- tc — 50 L tc — 50 L ns
_ width
VCE VCE LOW-I | pul
tce |V TOVEIPUSET loc-30| — |2tc-30| — ns
width
tcYR | Read cycle time 3tc — 3tc — ns
Address setup time to
VAO to tASC falling edge of VCE tc—-70 — tc — 100 — ns
VA15 CL =100
{AHC Address hold time from otc — 30 . otc — 40 . ns _F
falling edge of VCE P
Read cycle setup time to
_ (RCS falling edge of VCE tc-45 o =55 o ns
VRD Read cycle hold ti
ead cycle hold time . .
tRCH from rising egde of VCE 0.5t 0.5t ns
tAcv | Address access time — PBtc-100f — Btc-110| ns
VDO to tcEA | VCE access time — 2tc — 80 — 2tc — 85 ns
VD7 toH2 | Output data hold time 0 — 0 — ns
tCE3 VCE to data off time 0 — 0 — ns
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4.0 Specifications 45.4

4.5.4 Display Memory Write Timing

«— tc——»
EXT@O w
+-—ty—» *+——{cg ——— >
oe S

—tasc —> <— tca
4— oAy ——— >

A

VAO~VA15 >K

tcyw

tas twsc‘

[
P

VWR ﬂ

tosc > loHz
<+

— twHC %&#r tamH2

VDO~VD7

Figure 42. Display memory write timing
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454.1 4.0 Specifications

4.5.4.1 SED1335F
Ta=-20to 75°C

. VDD =4.5t0 5.5V |VDD = 2.7 to 4.5V . .
Signal |Symbol Parameter - : Unit |[Condition
min max min max
EXT @0 tc Clock period 100 — 125 — ns
W V_CE HIGH-level pulse- tc — 50 L tc — 50 L ns
_ width
VCE VCE LOW-I | pul
tce | TOVEIPUSET loc-30| — |2tc-30| — ns
width
tcyw | Write cycle time 3tc — 3tc — ns
Address hold time from
tAHC falling edge of VCE 2tc - 30 — 2tc - 40 — ns
Address setup time to
tASC falling edge of VCE tc—-70 — tc — 110 — ns
VAO to :
Address hold time from
VAIS5 tCA rising edge of VCE 0 B 0 B ns CL =100
; F
Address setup time to P
S falling edge of VWR 0 o 0 o ns
Address hold time from
tAH2 rising edge of VWR 10 o 10 o ns
BWSC Write setup time to falling tc — 80 . tc — 115 . s
VIR edge of VCE
FWHC Write hold time from fall- ote — 20 . otc — 20 . ns
ing edge of VCE
Data input setup time to B . B .
tbsc falling edge of VCE tc -85 tc—-125 ns
VDO to Data input hold time
VD7 OHC | from falling edge of VCE c-30) — jac-30) — ns
Data hold time from
(DH2 rising edge of VWR > 50 5 50 ns

Note: VDO to VD7 are latching input/outputs. While the bus is high impedance, VDO to VD7 retain the write data until the data read
from the memory is placed on the bus.
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4.0 Specifications 4.5.4.2

4.5.4.2 SED1336F
Ta=-20to 75°C

) VDD =4.5t05.5V |VDD =3.0t0 4.5V . .
Signal |Symbol Parameter - : Unit |[Condition
min max min max
EXT @0 tc Clock period 100 — 125 — ns
W VQE HIGH-level pulse- tc — 50 . tc — 50 . ns
_ width
VCE VCE LOW-I | pul
{CE . TOVEIPUSE o 30| —  |2tc-30| — ns
width
tcyw | Write cycle time 3tc — 3tc — ns
Address hold time from
tAHC falling edge of VCE 2tc — 30 — 2tc — 40 — ns
Address setup time to
tasc falling edge of VCE tc-70 — |-l — ns
VAO to .
Address hold time from
VAILS teA rising edge of VCE 0 o 0 o ns CL =100
; F
Address setup time to P
ths falling edge of VWR 0 o 0 o ns
Address hold time from
tAH2 rising edge of VWR 10 o 10 o ns
Write setup time to falling
— twsc edge of VCE tc — 80 — tc — 110 — ns
fWHC Write hold time from fall- otc — 20 . otc — 20 . ns
ing edge of VCE
Data input setup time to
tbsc falling edge of VCE tc -85 — tc-120 — ns
VDO to Data input hold time
VD7 OHC | from falling edge of VCE Ac-30) — |2ac-30) — ns
Data hold time from
(DH2 rising edge of VWR 5 50 5 50 ns

Note: VDO to VD7 are latching input/outputs. While the bus is high impedance, VDO to VD7 retain the write data until the data read
from the memory is placed on the bus.
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455-4.55.2

4.0 Specifications

4.5.5 SLEEP IN Command Timing

VCE

WR
(command input)

SLEEP IN write

twWRL—»

SYSTEM SET write

YDIS

- twRD »

Figure 43. SLEEP IN command timing

4.5.5.1 SED1335F

Ta=-20to 75°C

i VDD =4.5t05.5V |VDD =2.7 to 4.5V . .
Signal [Symbol Parameter - : Unit |Condition
min max min max
tWRD \./CE falling-edge delay See note 1 — See note 1 — ns
_ time CL =100
WR YDIS falling-edge del pF
tWRL . alling-edge delay — See note 2 — See note 2 ns
time
Notes:

1. twrp = 18tc + toss + 40 (toss is the time delay from the sleep state until stable operation)
2. twrL = 36tc X [TC/R] X [L/F] + 70

4.5.5.2 SED1336F

Ta=-20to 75°C

_ VDD =4.5t05.5V |VDD = 3.0 to 4.5V _ .
Signal [Symbol Parameter - : Unit  |Condition
min max min max
tWRD \./CE falling-edge delay See note 1 — See note 1 — ns
WR time CL =100
WRL YDIS falling-edge delay _ lseencte2| —  |seenotez| ns pF
time
Notes:

1. twrp = 18tc + toss + 40 (toss is the time delay from the sleep state until stable operation)

2. twRrL =36tc x [TC

/R] x [LIF] + 70
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4.0 Specifications 45.6-4.5.6.2

4.5.6 External Oscillator Signal Timing

— | |a—trcL —»| |e—trcL

EXTq0 / \L

-~y ——» | |——— Wy ——»|

- tcL >

Figure 44. External oscillator signal timing

4.5.6.1 SED1335F
Ta=-201to0 75°C

VDD =4.5t0 5.5V |VDD = 2.7 to 4.5V

Signal |Symbol Parameter - - Unit |Condition
min max min max
tRCL External clock rise time — 15 — 15 ns
tFCL External clock fall time — 15 — 15 ns
EXT @0 twH External clock See note 1|See note 2 |See note 1|See note 2 ns

HIGH-level pulsewidth
External clock

. See note 1 |See note 2 |See note 1 |See note 2
WL LOW:-level pulsewidth ns
tc External clock period 100 — 125 — ns
Notes:
L (tc — treL — treL) x f07050 < tw, twL
" (tc —trcL — trcL) X ﬁ > tw, twi
45.6.2 SED1336F
Ta=-20to 75°C
. VDD =4.5t0 5.5V |VDD = 3.0t0 4.5V ) .
Signal [Symbol Parameter - - Unit |Condition
min max min max
tRCL External clock rise time — 15 — 15 ns
tFCL External clock fall time — 15 — 15 ns
EXT (pO twH E)I(ée:_lfel V(zlogﬁlsewi dth See note 1 |See note 2 |See note 1 [See note 2 ns
External clock
. See note 1 |See note 2 |See note 1 [See note 2
WL LOW-level pulsewidth ns
tc External clock period 100 — 125 — ns
Notes:
L (tc — treL — treL) x f07050 < twh, twL
2. (tc — treL — trcL) x 1502050 > twh, twi
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4.5.7 4.0 Specifications

4.5.7 LCD Output Timing

The following characteristics are for a 1/64 duty cycle.

ROW 62,63 ,64,1 2 ,3 ,4 | 60 61,62 63,64
=S s A A
. 1 frame period :
YD 1 |
we ] L
YSCL
WF l
: 1 line period J
|
L |
YSCL  rowesa | ROW1 L] ROW2
P H iH
XSCL

XD0~XD3

XECL

XSCL

XDO0~XD3

LP

XECL

WF(B)

| to ‘%

YD ”
‘ toHY “
twy >
YSCL J( J/

Figure 45. LCD output timing
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4.0 Specifications 4.5.7

4.5.7.1 SED1330F
Ta=-20to 75°C

Signal |Symbol Parameter : Rating Unit Condition
min max
tr VCE high level pulse width — 35 ns
tf VCE low level pulse width — 35 ns
XSCL tcx Shift clock cycle tim(.e 4tc-70 — ns
twx XSCL clock pulse width 2tc-80 — ns
XDO tDH X-data hold time 2tCc-100 — ns VDD = 5.0V
to XD3 tDS X-data setup time 2tc-100 — ns +10%

Lp tLs Latch data setup time 2tc-100 — ns CL=150F
twL LP signal pulse width 4tc-80 — ns
tL1 XECL setup time 3tc-100 — ns
tL2 XECL data hold time tc-30 — ns
XECL ts1 Enable setup time tc-30 — ns
ts1 Enable delay time tc-30 — ns
twxe | XECL clock pulse width 3tc-80 — ns
WF tDF Time allowance of WF delay — 100 ns
YSCL LD LP delay time against YSCL 4tc-100 — ns
twy YSCL clock pulse width 4tc-80 — ns
YD tDHY | Y-data hold time 6tC-100 — ns

Notes:

1. The E-1330 reads display memory data from the address of the top left corner of the display screen, then scans horizontally until
it reaches the address for the bottom right corner of the display screen. Therefore, each line of X-driver data is sent starting from
the left side of the display line.

2. The E-1330 uses nine cycles of g0 as the basic cycle (tc). The XSCL waveform is shown in the following figure.

o U udduduu

|<— 4 tc 4>|<— 5 tc—>|

XSCL
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45.7.2—-45.7.3

4.0 Specifications

4.5.7.2 SED1335F

Ta=-20to 75°C

. VDD =4.5t0 5.5V |VDD = 2.7 to 4.5V . .
Signal |Symbol Parameter - : Unit |[Condition
min max min max
tr Rise time — 30 — 40 ns
tf Fall time — 30 — 40 ns
XSCL tcx Shift clock cycle time 4tc — 4tc — ns
twx XSCL clock pulsewidth | 2tc — 60 — 2tc — 60 — ns
XDO to tDH X data hold time 2tc - 50 — 2tc - 50 — ns CL =
XD3 tbs | X data setup time 2tc-100f — [2tc-105| — ns 100 pF
tLs Latch data setup time 2tc — 50 — 2tc — 50 — ns
LP twiL LP pulsewidth 4tc - 80 —  |4tc-120 — ns
tLD LP delay time from XSCL 0 — 0 — ns
WF tDF Permitted WF delay — 50 — 50 ns
YD tDHY | Y data hold time 2tc - 20 — 2tc - 20 — ns

4.5.7.3 SED1336F

Ta=-20to 75°C

_ VDD =4.5t0 5.5V |VDD =3.0t0 4.5V _ .
Signal |Symbol Parameter ; : Unit |[Condition
min max min max
tr Rise time — 30 — 35 ns
tf Fall time — 30 — 35 ns
XSCL tcx Shift clock cycle time atc — atc — ns
twx XSCL clock pulsewidth | 2tc — 60 — 2tc — 60 — ns
XDO to tDH X data hold time 2tc — 50 — 2tc — 50 — ns CL =
XD3 tDs X data setup time 2tc-100] — [2tc-100| — ns 100 pF
fLs Latch data setup time 2tc - 50 — 2tc - 50 — ns
LP twiL LP pulsewidth 4tc - 80 —  |4tc-100 — ns
tLD LP delay time from XSCL 0 — 0 — ns
WF tDF Permitted WF delay — 50 — 50 ns
YD tDHY | Y data hold time 2tc — 20 — 2tc — 20 — ns

Note: The SED1335F/1336F reads display memory data