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1.0 SED1351F Data Sheet

1.0

1.0

DATA SHEET

M DESCRIPTION

The SED1351F is a graphics LCD controller capable of controlling medium to large resolution displays. It
transfers data from MPU to external frame buffer RAM and converts this data to display signals for LCD drivers.
The SED1351F can display images with 4 gray shades and support display duty cycle as high as 1/1024.

The SED1351F is designed to achieve high efficiency and data throughputto the LCD. It has a cycle steal mode
which allows MPU to access frame buffer RAM without interfering with the display operation. The SED1351F
can directly interface with up to eight 64K-bit SRAMs or two 256K-bit SRAMs.

The SED1351F can operate with either 5V or 3V power supply. The 5V version chip is the SED1351F0A and
the 3V version chip is the SED1351FLB.

H FEATURES
® Low-power CMOS technology Maximum number of rows
@ 8-bit or 16-bit MPU data interface Binary mode ............. 2048
® Directinterface with 80xx, Z80 and 68xxx MPU Gray mode .............. 1024
® 4- or 8-bit panel data bus for single panel and Maximum number of rows:
4-bit bus for dual panel Single panel ............. 1024
® Support logical OR of layers and panel division Dual panel................ 2048
@ Smooth vertical scrolling Maximumdisplay sizes when 64K-byte SRAMs
® Virtual screen display up to 1024 areBl'Jsed: g 0048 x 256 / 1024 x 512
. inary mode ...... X X
¢ a'h”ifgn':’a‘;ii (on/off only) generates black & Gray mode.......... 1024 x 256 / 512 x 512
@ Gray mode (on/off and two gray steps) gener- Available models: )
ates images with 4 gray shades SED1351F0A ........... 5V, QFP5'100 pln
SED1351FLB ........... 3V,QFP15-100 pin
B SYSTEM BLOCK DIAGRAM
CLOCK
y
DATA
CONTROL
MPU > SED1351F »| MONO LCD
ADDRESS
80xx y
280 !
68
i SRAM
8of BKx8or
20f32Kx 8

PYARIVE S )OS Systems, Inc. ¢ 2460 North First Street  San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 n




1.0

1.0 SED1351F Data Sheet

W INTERFACE WITH 8-BIT MPU (Z-80) AND 64K-BIT SRAM (8 of 8K x 8)

Z80

AD~A15

MEMRQ
IOREQ

WAIT
RESET

CLK

DECODER
A

—

DECODER

-l

SED1351F UDO-~UD3,LDO-LD3
AO~A15 YD -~
___ L MONO LCD
locs XSCL >
MPUSEL R
MEMCS VAQ~VA12 A0-A12
VDO-VD7 f«g »{ 101108 gy, g
VCS0-VCS7 > CS(0)
VWE » WE
P A0~A12
= 1/01~1/08
cs()
»| WE
> AD~-A12
1/O1-~1/08
> CS(2)
» WE
A0~A12
= 1/01~1/08
DB0O~DB7 C5(3)
WE
iORD
A0~A12
- /O1-~1/08
IOWR <foR
WE
MEMRD Se—
—_— = /01-1/08
MEMWR » CS(5)
WE
A0~A12
et [/01-1/08
READY ] cs(6)
»| WE
RESET »l A0~-A12
! /O1-1/08
MPULCK o=

Note: Example implementation, actual may vary.

BEY 5105 Systems, Inc. +2460 North First Street San Jose, CA 95131 + Tel:(408) 922-0200+ Fax: (408) 922.0235 ELAR)
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1.0 SED1351F Data Sheet

B INTERFACE WITH 16-BIT MPU (8086) AND 64K-BIT SRAM (8 of 8K x 8)

8284A

RDY

CLK

READY

RESET

8086
{Maximum Mode)
cK
52
st
s
READY
RESET
BRE
Al16~A10
ADO-AD1S
MINMAX

8288
[eT3 MRDC
= AMWE
£l ioRC
S AICWC
DEN
DTR
ALE
8282
wio
BHE
A16-A19
AD-A15
8286
D0-D15

SED1351
MPUCLK UDOo-UD3LDO-LD3
YO
»| MENFD e
Seo MONO LCD
MEMWR FR
TORD
oW
VAO-VA12 AD~A12
VDo-VD7 VOI-/08 g g
MPUSEL veso cs(o)
we WE
p——dn] AO~A12
101-v08
__ vesz cs(2)
MEMCS WE(
— AD-A12
VO1-V08
_ VsS4 Cs(4)
BRE »{WE
S AD-A12
H— 101-v08
ABO-AB15 VCss Cs(e)
WE
locs —— ] AD~A12
VDB-VDI5 lut VO1-V08
vest Cs(1)
WeE
p— AD-A12
1o1-v08
N peo- Vcss CS(9)
| DBo-0815 WE
—- AD-A12
VO1-108
Vcss cs(s)
WE
RESET Ll A0-At2
L——w 1O1-108
READY Ves? cs(m
WE

Note: Example implementation, actual may vary.

m_s-mos Systems, Inc. « 2460 North First Street » San Jose, CA 95131  Tel: (408) 922-0200 « Fax: (408) 922-0238 Rk




1.0 1.0 SED1351F Data Sheet

B INTERFACE WITH 16-BIT MPU (68000) AND 256K-BIT SRAM (2 of 32K x 8)

68000 UDO-UD3,LD0-LD3
DACK a b READY YD
LP MONO LCD
XSCL
oK ] FR >
VA1-VAI5 AO-A14
FCo,1,2 > O— Lo i0cs VDO~VD7 | 1/01~1/08
A[16-23] »| Decoder VCS0 cs(0)32Kx8
Bl o MEMCS VWE WE
’iDO——:: e
R e iORD
AO-A14
____ VD8-VDI5| 1O1-1/08
MEMWR — 32K x8
AEMY cs(
iOWR VCst _( )
WE
A[1-15} > AB1-AB15
LDS »{ ABO
UDS BHE

Note: Example implementation, actual may vary.
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1.0 SED1351F Data Sheet 1.0

B SUPPORTED RESOLUTIONS

Maximum Display Size
Display Monochrome 4 Grayscale SRAM CPU SRAM
RAM X v X Y Type Interface Interface

8K 256 x 256 256 x 128 10f 8K x 8 8 bit 8 bit
16K 512 x 256 256 x 256 20f8Kx8 8 bit 8 bit
16 bit 16 bit

24K 512 x 384 384 x 256 30f8Kx8 8 bit 8 bit
32K 512 x 512 512 x 256 4 0f 8K x 8 8 bit 8 bit
16 bit 16 bit

1 0of 32K x 8 8 bit 8 bit

48K 768 x 512 512 x 384 6 of BK x 8 8 bit 8 bit
16 bit 16 bit

56K 896 x 512 512 x 448 7 of BK x 8 8 bit 8 bit
64K 1024 x 512 512 x 512 8 of BK x 8 8 bit 8 bit
16 bit 16 bit

20f32Kx 8 8 bit 8 bit

16 bit 16 bit

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



1.0 1.0 SED1351F Data Sheet

B BLOCK DIAGRAM

RESET
READY MPUSEL, MPUCLK
O 'S

I0CS,LOWR, IORD . R1to
WEMCS, MEMWR, MEMRD C -—4 /0 Control - Control Register R15 —»C) LCDENB
[ A
ABO ~ AB15 J A XSCL
BrE 7 Address Butfer Display Timing g P
Control YD
WF
\
DBO ~ DB15 O Data Buffer 16 Bits ]
4
Basic Training o Egcfjﬁssg VRAM Display Data Y UDO ~ UD3
Generation Counter Control Control LDO~LD3
i vy v
Oscillator MPX - MPX
A\ A/ S Cl S
0SC1 0sC2 VAQ ~ VA15 VWE VDO ~ VD15
VCS0 ~ VCS4

E S-MOS Systems, Inc. » 2460 North First Street» San Jose, CA 95131 » Tel: (408) 922-0200 « Fax: (408) 922-0238 EZfRE2
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1.0 SED1351F Data Sheet 1.0
W ELECTRICAL CHARACTERISTICS
® SED1351F0A
o . .
Absolute Maximum Ratings (FOA) (Vss = OV)
Parameter Symbol Ratings Unit
Supply voltage Vbbp Vss~-0.3t07.0 Vv
Input voltage Vi Vss -0.3to Vop + 0.3 \'
Output voltage Vo Vss - 0.3 to Vop + 0.3 Vv
Output current/pin lo +10 mA
Power dissipation Po 200 mwW
Supply current lop/lss +40 mA
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
® Recommended Operating Conditions (FOA) (Vss = OV)
Parameter Symbol Condition Min Typ Max Unit
Supply voltage VoD 4.5 5.0 5.5 \'
Input voltage Vi Vss — Vbbb \
Operating temperature Topr -20 — 75 °C

WS-MOS Systems, Inc. » 2460 North First Streete San Jose, CA 95131 » Tel: (408) 922-0200 « Fax: (408) 922-0238
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1.0 SED1351F Data Sheet

1.0

o DC Characteristics (FOA)

(Ta= —20 to 75°C)

Parameter Symbol Condition Min Typ Max Unit
. VIN = VDD, VDD = Max,
Static current Iobs Vss, loH = loL = 0 — — 100 HA
Vop = 5.5V,
Input leakage current (Type 1) L VIH = Vbp, -10 — 10 pA
ViL = Vss
High level input voltage 1 (OSC1) ViH1 Vop = 5.5V 3.5 — — \Y
Low level input voltage 1 (OSC1) ViL1 VoD = 4.5V — — 1.0 \"
High level input voltage 2 (Type 2) ViH2 Vop = 5.5V 2.0 — — \Y
Low level input voltage 2 (Type 2) ViL2 VoD = 4.5V — — 0.8 Vv
High level input voltage 3 (Type 3) VT+ Vop = 5.5V 4.0 — — \Y
Low level input voltage 3 (Type 3) V- VoD = 4.5V — — 0.8 \'
Hysteresis voltage (Type 3) VH Vobp = 5V 0.3 — — \Y
High level output voltage 1 (Type 4) VOH1 VoD = 4.5V _ng — — \Y
loH = —2mA -
Low level output voltage 1 (Type 4)| Vo1 loL = 6mA — — +V§S4 \'
High level output voltage 2 (OSC2) VoH2 VoD = 4.5V Voo — —_ \"
-04
loH = -50pA
Low level output voltage 2 (0OSC2) VoL2 loL = SOpA — — +V§s4 \

Note:

Type 1. MEMCS, MEMWR, MEMRD, I0CS, IOWR, IORD, MPUCLK, ABO ~ AB15, BHE, MPUSEL, RESET, OSC

Type 2. MEMCS, MEMWR, MEMRD, 10CS, IOWR, IORD, MPUCLK, ABO ~ AB15, BHE, DBO ~ DB15, VDO ~ VD15

Type 3. MPUSEL, RESET

Type 4. DBO ~ DB15, READY, VAO ~ VA15, VCSO ~ VCS4, VDO ~ VD15, VWE, XSCL, LP, WF, YD, UDO ~ UD3, LDO ~ LD3,

LCDENB
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1.0 SED1351F Data Sheet 1.0
B ELECTRICAL CHARACTERISTICS
® SED1351FLB
o . .
Absolute Maximum Ratings (FLB) (Vss = OV)
Parameter Symbol Ratings Unit
Supply voltage VbD Vss-0.31t07.0 \Y
input voltage VIN Vss - 0.3 to Vop + 0.5 \
Output voltage Vout Vss—-0.3to Voo + 0.5 \"
Output current/pin lout 124 mA
Power dissipation Pp 200 mw
Supply current Ipo/Iss 140 mA
Storage temperature Tstg —65 to 150 °C
® Recommended Operating Conditions (FLB) (Vss = OV)
Parameter Symbol Condition Min Typ Max Unit
Supply voltage VoD 2.7 — 3.6 \
Input voltage VIN Vss — Vbp \'
Operating temperature - Topr -20 — 75 °C

WS-MOS Systems, Inc. 2460 North First Street « San Jose, CA 95131 « Tel: (408) 922-0200+ Fax: (408) 922-0238 [k
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1.0 SED1351F Data Sheet

1.0

o DC Characteristics (FLB)

(Ta= —20 to 75°C)

Parameter Symbol Condition Min Typ Max Unit
VIN = VDD or Vss
Static current Ibps Vobo = MAX — — 30 pA
lon=loL=0
Vpp = MAX
Input leakage current (Type 1) I VIH = VDD -1 — 1 HA
ViL = Vss
“H” level input voltage (OSC1) ViH1 Vop = MAX 0.7Vop| — — \'
“L” level input voltage (OSCH1) ViL1 Vob = MIN — — 10.2Vop \Y
“H” level input voltage (Type 2) ViH2 Vobp = MAX 0.7Voo| — — Vv
“L” level input voltage (Type 2) ViL2 Voo = MIN — — 0.2Vbp Y
“H” level input voltage (Type 3) VT+ Vop = MAX 08Vop| — — \"
“L” level input voltage (Type 3) V- Vobp = MIN — — {0.2VoD \"
Hysteresis voltage (Type 3) VH Vobo = TYP 0.3 — — \
“H” level output voltage (Type 4) VOH1 Vop = MIN Vop-0.3] — — \
loH = —1.5mA
“L” level output voltage (Type 4) VoL1 loL = 3mA — — |Vss+03| V
“H” level output voltage (OSC2) VoOH2 Vop = MIN Vop-0.4{ — — \Y
loH = -50pA
“L” level output voltage (OSC2) VoL2 loL = 50pA — — |Vss+04| V

Note:

Type 1. MEMCS, MEMWR, MEMRD, IOCS, IOWR, IORD, MPUCLK, ABO ~ AB15, BHE, MPUSEL, RESET, OSC

Type 2. MEMCS, MEMWR, MEMRD, IOCS, IOWR, IORD, MPUCLK, ABO ~ AB15, BHE, DBO ~ DB15, VDO ~ VD15

Type 3. MPUSEL, RESET

Type 4. DBO ~ DB15, READY, VAO ~ VA15, VCSO0 ~ VCS4, VDO ~ VD15, VWE, XSCL, LP, WF, YD, UDO ~ UDS, LDO ~ LD3,

LCDENB

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



1.0 SED1351F Data Sheet 1.0

B PIN CONFIGURATION (F0A)

5558858538858 0BRARLEEtEsagzses
2558585965585 8RS8RSSSSSSSSSSsS
80 51
81

Vo1t [ RRRRRR R 28588300583 3538535 | ——1vA3
VD12 ——] (82 49| ———vA2
VD13 ————— [83 48| ——1vA1
VD14 —— [84 47| —va0
VD15 ———] |85 46| f———— VWE
LCDENB T—1 |86 45— DB1S
XSCL ——_—] |87 44| ——1DB14
LP ——] (88 43| ———DB13
WF c——— (89 SED1351F 42— DB12
YD C————] (90 41— DBi1
upo ——— (91 51 OA 40| ——ipB10
ub1 /] |92 39| —— D89
up2 ——3 |93 38| —— D88
UD3 ——] |94 37| ———=DB7
Lb0 C—— |95 36| ———DB6
D1 ——— l96 35| ———DB5
D2 ——— |97 34| ———0DB4
LD3 C———] |98 33} ———DB3
0SC1 —— |99 32| ——oDB2
0SC2 ———J  nvtwon~ 9 F———1DB1

+ 850 g

L
=i

T

MEMWR

H PIN CONFIGURATION (FLB)

SED1351FLB

Beeg
=|

<2
g"g
s

FIAE S-MOS Systems, Inc. 2460 North First Street San Jose, CA 95131 » Tel: (408) 922-0200 « Fax: (408) 922-0238
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1.0 1.0 SED1351F Data Sheet

H PIN DESCRIPTION
1. System Connector Terminals (at MPU)

FOA FLB

Pin Name | Type Pin No. | Pin No. Drv Description
DBO to DB15 /O | 30to45 | 2810 43 These pins are interfaced with the MPU data bus.
When using an 8-bit MPU, connect DB8 to DB15
to VDD.
ABO to AB15 I 14t029 | 12t0 27 These pins are interfaced with the MPU address

bus. If multiplexed address signals are used, con-
nect them via latch circuits. A control register is
selected by ABO to AB3. Correspondence of the
MPU address bus to the VRAM address bus is
such that ABi = VAi (where i is a pin number).

BHE | 13 11 This signal is a bus high enable signal where a 16-
bit MPU is used. It goes “L” (low) when an odd
address is encountered. When using an 8-bit MPU
configuration, connect the BHE pin to VDD.

This pin selects a control register contained in the
SED1351. Itis “L” active, and must be assigned to
MPU 1/0O space.

IOWR | 4 2 This signal is used for writing data into a control
register contained in the SED1351. Itis “L” active,
and must go “L” when it encounters an OUT
instruction from the MPU.

IORD I 5 3 This signal is used for reading data from a control
register contained in the SED1351. Itis “L” active,
and must go “L” when it encounters an IN instruc-
tion from the MPU.

O
w
w
s

MEMCS I 6 4 This signal is used for selecting VRAM. It is “L”
active, and must be assigned to MPU memory
space.

MEMWR | 7 5 This signal is used for writing data to the VRAM. It

is “L” active, and must go “L” when it encounters a
memory write instruction from the MPU.

MEMRD | 8 6 This signal is used for reading data from the
VRAM. It is “L” active, and must go “L” when it
encounters a memory read instruction from the
MPU.
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1.0 SED1351F Data Sheet 1.0

1. System Connector Terminals (at MPU) (continued)

Pin Name

Type

FOA
Pin No.

FLB
Pin No.

Drv

Description

READY

o

9

7

This signal requests the MPU to wait. It goes “L” by

the falling edge of IOCS or MEMCS. It goes “H” by
the rising edge of MPUCLK after completion of the
SED1351 internal processing. Since READY is
not a tri-state pin, it needed not be pulled up and
must be connected directly to the READY (WAIT)
terminal of the MPU.

This pin accepts an MPU clock. The MPU wait
state is cleared by the rising edge of MPUCLK.

This signal is connected to either VDD or VSS for
selection of an MPU.
MPUSEL = VSS....... 8-bit MPU (e.g., Z80, V20, i8088)
MPUSEL = VDD ..... 16-bit MPU (e.g., V30, i8086)

The MPU reset signal comes to this pin. It is “H”
active, and initializes a control register.

MPUCLK I 10 8

MPUSEL I 12 10

RESET I 11 9

Combinations of Control Pins

I0OCS | IOWR | IORD MEMCS | MEMWR | MEMRD
1 * * 1 * *

Operation

Invalid

Write to control register

Read from control register
Write to VRAM
Read from VRAM

- = |o|lo
afalalo
- - O | =
olo|=|=
- O = |-
O |l=|a|=

Note: Anycombination other than those listed above will
cause a system error.

1 “H” (high)
0 “L” (low)
* Don’t care
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1.0 1.0 SED1351F Data Sheet

2. VRAM Connector Terminals

. FOA FLB .
Pin Name Type Pin No. | Pin No. Drv Description

VDO to VD15 VO |68to78, | 68to83 These pins are interfaced with the VRAM data bus.
811085 For a 16-bit MPU configuration, VDO to VD7 must
be connected to even addresses, and VD8 to
VD15 to odd addresses. For an 8-bit configuration,

VD8 to VD15 must be connected to VDD.
VAO to VA12 O | 47t059 | 451049, These pins are interfaced with the VRAM address

52 to 59 bus and chip select pins.

VA13/VCS7to | O | 60to62 | 60to62 The SED1351 has chip select pins that can directly

VA15/VCS5 control eight 64K SRAMs (8K bytes each) or two

VCSO0toVCS4| O | 67t063 | 671063 256K SRAMs (32K bytes) in the 64K VRAM space.
See Technical Manual for details.

VWE o) 46 44 This signal is used for writing data to the VRAM. It
is “L” active, and must be connected to the WE pin
of the VRAM.

3. Oscillator Terminals
. FOA FLB _—
Pin Name Type Pin No. | Pin No. Drv Description

0OSC1 | 99 97 The OSC1 (input) and OSC2 (output) pins gener-

0SC2 0o 100 o8 ate clocks forinternal operation. They allow crystal
oscillation and external clock input.

4. Power Terminals
. FOA FLB .
Pin Name Type Pin No. | Pin No. Drv Description

Vob — 2,79 51, 100 The power supply pins include two Vbbs and two

Vss — 1, 80 50, 99 Vsss. Apply +5V or +3V to Vbp and OV to Vss. A
capacitor (4.7 uF or more) mustbe connected near
each pair of Vbo/Vss pins.
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1.0 1.0 SED1351F Data Sheet

lllustrated below are the display data which are output from the UDO to UD3, LDO/UD4 to LD3/UD7
and the display on the panel:

ups | ubz2 ] uot1 Juoo [... up3 | upz2 | up1 [ upo | 103 | o2 | Lot [ oo [. ..

Dual Panel — Top
8-bit Single Panel

o3 | o2 | Lot [ oo [...

Dual Panel — Bottom

up3 | u2 | upt | upo | upa | ubz2 | ubt [upo |. ..

4-bit Single Panel

B LCD PANEL PIXELS

- 640 DOTS >
1-1 [ 1-2 1-639 [ 1-640
2-1 | 2-2 2-639 | 2-640

240 LINES UPPER LCD PANEL
l 240-1 | 240-2 240- 639]240- 640
241-1|241-2 241- 639]241- 640

(TOP VIEW)

240 LINES LOWER LCD PANEL

l 480-1]480-2 | |480- 639]480- 640

S-MOS Systems, Inc. » 2460 North First Streete San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922—0238W
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1.0 SED1351F Data Sheet 1.0

5. LCD Connector Terminals

. FOA FLB .
Pin Name Type Pin No. | Pin No. Drv Description

UDO to UD3 /O | 91t094 | 89t0 92 LCD display data. UDO to UD3 are the upper panel

LDO/UD4 to O | 951098 | 9310 96 display data in the signal panel or double panel

LD3/UD7 drive panel mode. LDO/UD4 to LD3/UD7 are the
lower panel display data in the double panel drive
mode. UDO toUD3, and LDO/UD4 to LD3/UD7 are
used for 8-bit data transfer in the single panel drive
mode.

XSCL O 87 85 This single is a shift clock for display data transfer.

Take the UDO to UD3, LDO/UD4 to LD3/UD7
display data into LCDs by the falling edge of XSCL.

LP 0] 88 86 This pin provides both a display data latch pulse
and a scan signal transfer clock. Upon completion
of transferring the LCD data on one line, display
data can be latched or a scan signal transferred by
the falling edge of LP.

WF 0] 89 87 This pin provides a frame signal used for LCD AC
driving.
YD 0] 90 88 This pin provides a scanning line start pulse. The

signalis “H” active. Allow the scanning line drive IC
to take in YD by the falling edge of LP.

The SED1351 has two lines of retracing; if two
scanning line drive ICs are cascade-connected for
the upper and lower panels in the double panel
drive mode, two lines must be provided between
the upper and lower scanning line drive outputs.

LCDENB 0] 86 84 This pin provides the data which is set in bit 1 (D1)
of the mode register (R1). LCDENB goes “L” when
the system is reset; it can be effectively used for
LCD power control.
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1.0 SED1351F Data Sheet 1.0

B MONOCHROME LCD PANEL INTERFACE

8-Bit Dual Monochrome Panel (i.e. 640 x 480)

LP : 242 PULSES

|

[
(i

YD 1 - [ |
e _ Nl M I I I n__1 N I N N | IL
WF e -
UD[3:0], LD{3:0} :>\ LINE 1/241 YLINE 21242 YLINE 3/243 XLINE 4/244Xi— ~ - Yune 230/470) LINE 240/480) 4L|NE1/241 X LINE 21242 X
S —
LP r— o ___
WE X - -
L XSCL: 160 CLOCKS >
xseL 1L I e T T A O o I
b3 I =0 = G G SRR D G G =2 WD G
UD2 . A2 X 1-6 X X ) G X X X X e ) . I(—-X
UD1 B L83 Y17 X X X--=-=--- X X X X Xaeso ) £ X
UDO L4 X 18 ) X X------ X X X X X160 \ X
D3 f2a1-1 X za15 X X X------ X X X X Xearsar\ X
D2 L2412 Y 2416 X X X------ X X X X Xearsagh X
D1 f241-8 X 2417 X X X------ X X X X Xearsaoh X
LDo fear=a Y18 X X X-~=---- X X X X Xeaieao)__ X
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L ________________________ " |

1.0 : 1.0 SED1351F Data Sheet
B MONOCHROME LCD PANEL INTERFACE
4-Bit Single Monochrome Panel (i.e. 320 x 480)
< LP : 482 PULSES -
Yo N . '
e . nononon o mw.an_n . n n . n_m
WF - X
uD[3:0] __\ LNE1 Y LINE2z X _LINE3 X LINE4 ) — — - YLINE 479 XLINE 480}, foner nez X
| \rl
LP ] -
WF X oIl N
L XSCL: 80 CLOCKS -
xseb 1Ll i I o T o T e Y i N o
uDs B =0 GE0 G G CEEEEE S S =772 W
UD2 N L2 Y s X Y X-=-=--- X Y Y X ) € X
U1 IEED =D Y ) S X X X X ee )\ X
uDo JE=0 =D G G SEEPEE S S S S =) W - ¢
8-Bit Single Monochrome Panel (i.e. 640 x 480)
g LP : 482 PULSES >
YD l 1 o | I
e _ 1 I | M It n___JL.__1l I I n I I L
WF - X
UD[3:0}, LD[3:0] __\ UNE1 N UNE2 Y UNES X UNE4 X — — - XUNE 479 XLINE 480 A uner ez YO
S — |
LP [ e
WF X oIIC B
L XSCL: 80 CLOCKS -
xscL e W W e e I I e e Y e L o I
D3 . Lo e X ¥------ S D G G €773 N X
UD2 . {72 Y 1210 X Y - - ——-- X X X X ) €3 X
D L o X X ¥------ S S D G €773 N £—X
DO L Y2 X X X----=- X X X X Xoess ) X
LD3 s e X X X------ S G G G £752 W X
D2 e o X X~ X------ S D G S €713 W X
D1 L7 Y 1=s X X X------ X X X X Xreso ) . X
LDo L= Yo X X X------ X X X D €73 N X
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1.0 SED1351F Data Sheet 1.0
B PACKAGE DIMENSIONS
® SED1351F0A

QFP5-100pin . Unit: mm

I‘ 20 %01

+
19.6 o4

100 — 31

30

0.30 01

0.15% 005
27t01

vHUH IWOCOoImmmoy._

Actual Size

® SED1351FLB

QFP1 5-100pln 16.0 £04

14.0 to1

75 5?
(nnnnnnANNANRANANRANDAN.

Index

L BRI

100

50

14.0 £01
16.0 to¢

26 y

0.5 0.18 o1
- —ll—

0.125 +0.05

l ]

EIHHIJUUUUUIJUUUU HUUUUUIJIJZHS__#_

T

0.
o 25202

Unit: mm

Actual Size

j—
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Pin Description
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2.0 Pin Description 20-21.1

2.0 PIN DESCRIPTION

21  SED1351Foa
2.1.1 Pinout Diagram

s 85885883885300 0B E ks sns
g>°>>>>>>>>>>>> >>>>>>>§§§§§§>§
aJHHHHHH”HHHHHHHHHHHHHHHHHHHHHL1
81/, 50
AY/ > 1 | I s— VA3
VvDi12 C———] VA2
VvD13 VA1
VD14 —— ———— VA0
LCDENB ——— ———3DB15
Lp — ——— DB13
WF [ ———1DB12
upo ] SED1351Fos ———DB10
Up2 ——] ————1DB8
uDp3 /] ——1DpB7
LD C——— [ DB6
LDl ——— ———1DBS
LD2 /] ———1DB4
LD3 /™ ———1DB3
OsSC1 C—] e —————1DB2
0sC2 ———] ———DB1
100 31
1JHHHHHU“HH“HHHHHHHHHHHHH”HHHHFO
200IZIr|0 Q_nmm‘;:mmmmmmmmmm rrrrrr @
95_E%Emgmgm<<<<<<<<<<gn<nggn<:go
EE oo
s =
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2.1.2 2.0 Pin Description

2.1.2 SED1351Foa Pin Description Table

Pin Pin Name 110 Pin Pin Name /0 Pin Pin Name 1/0
1 | Vss (GND) — 35 | DB5 I/0 69 | VD1 /0
2 | Voo — 36 | DB6 I/0 70 | VvD2 110
3 |IOCS | 37 | DB7 110 71 | VD3 I/0
4 | IOWR I 38 | DBS8 I/O 72 | VD4 I/O
5 | IORD I 39 | DB9 I/O 73 | VD5 I/O
6 | MEMCS | 40 | DB10 110 74 | VD6 /0
7 | MEMWR | 41 | DB11 110 75 | VD7 I/0
8 | MEMRD | 42 | DB12 11O 76 | VD8 I/0
9 | READY 0 43 | DB13 I/0 77 | VD9 I/O
10 | MPUCLK | 44 | DB14 I/0 78 | VD10 I/0
11 | RESET | 45 | DB15 110 79 | Voo —
12 | MPUSEL | 46 | VWE 0 80 | Vss (GND) —
13 | BHE | 47 | VAO o) 81 | vDM1 I/0
14 | ABO | 48 | VA1 o} 82 | VD12 I/0
15 | AB1 | 49 | VA2 o 83 | vD13 I/0
16 | AB2 | 50 | VA3 o) 84 | VD14 /0
17 | AB3 | 51 | VA4 o] 85 | VD15 110
18 | AB4 | 52 | VA5 o) 86 | LCDENB o)
19 | AB5 | 53 | VA6 o 87 | XSCL o)

20 | AB6 | 54 | VA7 o) 88 |LP o)

21 | AB7 | 55 | VA8 o) 89 | WF o)

22 | AB8 | 56 | VA9 0 90 | YD o)

23 | AB9 | 57 | VA10 0 91 | UDO o)

24 | AB10 | 58 | VA11 o) 92 | UD1 o}

25 | AB11 | 59 | VA12 o) 93 | UD2 o)

26 | AB12 | 60 | VA13 0 94 | UD3 o)

27 | AB13 | 61 | VA14 o] 95 | LDO o]

28 | AB14 | 62 | VA15 o} 96 | LD1 o

29 | AB15 I 63 | VCS4 0 97 |LD2 o]

30 | DBO I/0 64 | VCS3 0 98 | LD3 0

31 | DB /0 65 | VCS2 o] 99 | OSC1 |

32 | DB2 o) 66 | VCS1 o] 100 | OSC2 o)

33 | DB3 I/O 67 | VCSO o}

34 | DB4 /0 68 | VDO 11O

m-MOS Systems, Inc. * 2460 North First Street* San Jose, CA 95131 ¢ Tel: (408) 922-0200 « Fax: (408) 922-0238 m




2.0 Pin Description

22-2.2.1

22 SED1351F.e
2.2.1 Package Layout

MNOWOVFTONTO
[a]afalafalaja)al
>2>>>>>>

T ONTr-O

O ||
Dopn sl
OOPPVLLLCLLL
SISI55

>>>>>>>

AT

9

22228
>5555
1L

vD8 —Vss
VD9 T —vad
VD10 —— —— VA3
vD11 ] — VA2
vD12 —] F——vA1
vD13 —— —— VA0
VD14 /] — VWE
VD15 —DB15
LCDENB — I DB14
XSCL — —1DB13
[ S — —— DB12
WF — ——DB11
UD1 [——1DB8
UD2 —DB7
uUD3 /] —1DB6
LDO — [ DB5
LD1 — [ DB4
LD2 — —1DB3
LD3 ] ——DB2
0OSC1 — DB1
0SC2 —1 DBO
Vss — 1 AB15
VDD T ? AB14
QRIS
NEQNEOQ>Y - AU O =N OTNONONO —NM
(& OliraodulroooOoOoOom e~
'JasﬁgaﬁgﬁgL<<<<<<<<<<gggg
SESrLTe
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222 2.0 Pin Description

2.2.2 SED1351F.s Pin Description Table

Pin Pin Name /O Pin Pin Name [e] Pin Pin Name I[o]
1 | 10CS | 35 | DB7 l/0 69 | VD1 I/0
2 | IOWR | 36 | DB8 I/0 70 | VD2 I/O
3 |IORD I 37 | DB9 11O 71 | VD3 I/O
4 | MEMCS | 38 | DB10 I/0 72 | VD4 I/O
5 | MEMWR I 39 | DBit 110 73 | VD5 I/0
6 | MEMRD I 40 | DB12 1’0 74 | VD6 I/O
7 | READY o) 41 | DB13 I/0 75 | VD7 /0
8 | MPUCLK | 42 | DB14 1/0 76 | VD8 110
9 | RESET | 43 | DB15 1’0 77 | vD9 I/0
10 | MPUSEL I 44 | VWE o) 78 | VD10 I/O
11 | BHE I 45 | VAO o 79 | VD11 I/O
12 | ABO | 46 | VA1 0 80 | VD12 I/0
13 | ABt | 47 | VA2 0 81 | VD13 I/0
14 | AB2 | 48 | VA3 0] 82 | VD14 110
15 | AB3 | 49 | VA4 o] 83 | VD15 I/O
16 | AB4 | 50 | Vss (GND) — 84 | LCDENB o)
17 | AB5 I 51 | Voo —_ 85 | XSCL o)
18 | AB6 | 52 | VA5 0 86 |LP o)
19 | AB7 | 53 | VA6 o) 87 | WF 0

20 | AB8 | 54 | VA7 o] 88 |YD o)

21 | AB9 | 55 | VA8 0 89 | UDO o]
22 | AB10 | 56 | VA9 o 90 | UD1 o)

23 | AB11 | 57 | VA10 o 91 | UD2 o)

24 | AB12 | 58 | VA11 o] 92 | UD3 o)

25 | AB13 | 59 | VA12 o 93 | LDO o)
26 | AB14 | 60 | VA13 o) 94 | LD1 o)
27 | AB15 | 61 | VA14 o} 95 |LD2 o)
28 | DBO o] 62 | VA15 o 96 | LD3 o)
29 | DB1 l/0 63 | VCS4 o) g7 | OscC1 I
30 |DB2 I/O 64 | VCS3 o) 98 | 0sc2 o)
31 | DB3 /0 65 | VCS2 o 99 | Vss (GND) —
32 | DB4 I/0 66 | VCS1 o) 100 | Voo —
33 | DB5 /0 67 | VCSO o]

34 | DB6 110 68 | VDO /0

ES-MOS Systems, Inc. * 2460 North First Street» San Jose, CA 95131 « Tel: (408) 922-0200 * Fax: (408) 922-0238m
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2.0 Pin Description 23-24

2.3 SYSTEM INTERFACE
Table 1. MPU Interface Control Signal Functions

IOCS | IOWR | IORD MEMCS MEMWR MEMRD Operation
1 * * 1 * * Invalid
0 1 1 1 1 Write to control register
0 1 0 1 1 1 Read from control register
1 1 1 0 0 1 Write to VRAM
1 1 1 0 1 0 Read from VRAM

* READY

MPU “wait” request output. It goes “L” on the falling edge of IOCS or MEMCS. It goes “H” the on
the rising edge of the first MPUCLK after completion of SED1351F internal processing. READY
is connected directly to the READY (or WAIT) terminal of the MPU.

¢ MPUCLK
MPU clock input

e MPUSEL
This input selects an 8- or 16-bit MPU interface.
* MPUSEL=0: 8-bit MPU interface (Z80, V20,i8088)
e MPUSEL=1: 16-bit MPU interface (V30,i8086)

e RESET
MPU reset imput. This active high signal initializes R1, the system Mode Register.

24 VRAM INTERFACE
* VDO-VD15

These pins are connected to the VRAM data bus. For 16-bit MPUs VDO0-VD7 are connected to
the data bus of even byte addresses and VD8-VD15 to the data bus of odd byte addresses. For
8-bit MPUs, VD8-VD15 must be tied to VDD.

e VAO0-VA12,VA13/VCS7-VA15/VCS5,VCS0-VCS4

These pins are connected to the VRAM address bus and chip select lines.

The SED1351F provides select signals that can directly control eight 64 Kbit SRAMs (8 Kbytes
each) or two 256 Kbit SRAMs (32 Kbytes) in the 64 Kbytes VRAM space.

« VWE
This output is used for writing data to the VRAM. It is active low and is connected to the WE input
of the SRAMS.

LIARE S-\OS Systems, Inc. s 2460 North First Street San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 m
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25-2.6 2.0 Pin Description

2.5 LCDINTERFACE
e UDO-UD3,LD0/UD4-LD3/UD7

LCD display data output lines. UD0-UD3 provide the upper panel display data in single- or dual-
panel LCD modes. LDO/UD4-LD3/UD7 provide the lower panel display data in dual-panel, dual-
drive LCD mode. UD0-UD3, LD0O/UD4-LD3/UD?7 are used for 8-bit data transfer in single-panel,
single-drive LCD mode.

e XSCL
Display data shift clock output. Data is shifted into the LCD X-drivers on the falling edge of this
signal.

e LP

Display data latch clock output. One line of data is latched into the LCD X-drivers on the falling
edge of this signal. LP can also be used to shift the Y-drive active line down by one.

 WF
LCD AC-drive signal output.

* YD

Active high start-of-frame pulse output. If this signal is shifted through the Y-drivers by LP, it
provides the Y-drive active line signal.

e LCDENB
LCD enable signal output controlled by R1:D1.

2.6 OSCILLATOR
* OSCi1
External clock input or internal oscillator external feed back resistor (Rf) connection.

 0SC2

Ifthe internal oscillator is used, connect the external feed back resistor, Rf, to this pin. If an external
clock is used, leave open.

EZMOS Systems, Inc. » 2460 North First Street* San Jose, CA 95131 ¢ Tel: (408) 922-0200 * Fax: (408) 922-0238



2.0 Pin Description 2.6

(a) Crystal Oscillator

it 0SscC1
o]
= xtal Rf SED1351F
c
o——| . o 0SC2
C = 30pF Rf = 1MQ

Note: Connect C, Rf and X'tal near pins.

(b) External Clock Input

Clock
Generator

» OSC1

Open +— 0OSC2

Figure 2. External and Internal Oscillators.
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Electrical Characteristics
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3.0 Electrical Characteristics 3.0-3.1.2
3.0 ELECTRICAL CHARACTERISTICS
3.1 SED1351Foa
3.1.1 SED1351F. Absolute Maximum Ratings
Vss = OV
Parameter Symbol Rating Unit
Supply voltage Voo Vss—0.3t07.0 Vv
Input voltage Vin Vss — 0.3 to Voo + 0.3 \'
Output voltage Vour Vss — 0.3 to Voo + 0.3 \
Output current/pin lout +10 mA
Power dissipation PD 200 mwW
Supply current loo/lss +40 mA
Storage temperature Tstg —-65 to 150 °C
Note: Supply current is equivalent to maximum current into or out of a particular power pin.
3.1.2 Recommended Operating Conditions Ves = OV
Parameter Symbol Min Typ Max Unit
Supply voltage Voo 4.5 5.0 5.5 \Y
Input voltage Vin Vss — Vop \'
Operating temperature Topr -20 — 75 °C
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3.1.3 3.0 Electrical Characteristics

3.1.3 SED1351 isti
351Foa DC Characteristics (Ta = -20 10 75°C)

Parameter Symbol Condition Min Typ Max Unit Pin
Static current lops VN = Voo, Vss — — 100 uA
Voo = MAX
lon=1lot=0
Input leakage current I Vop = MAX -10 — 10 A Note 1
Vi1 = Vop
ViL = Vss
“H” level input voltage (1) Vin Voo = MAX 3.5 — — Vv 0SC1
“L” level input voltage (1) Vi Voo = MIN — — 1.0 Vv
“H” level input voltage (2) ViHz Vop = MAX 2.0 — — Vv
“L” level input voltage (2) Vie Voo = MIN — — 0.8 \'/ Note 2
“H” level input voltage (3) Vr+ Voo = MAX 4.0 — — Vv
“L” level input voltage (3) Vr- Voo = MIN — — 0.8 \'/ Note 3
Hysteresis voltage VH Voo =TYP 0.3 — — \'/
“H” level output voltage (1) Vori Voo = MIN Voo - 0.4 — — Vv Note 4
“L” level output voltage (1) Vot lon=1.5mA — — Vss + 0.4 \Y
lo. = 3mA
“H” level output voltage (2) Vorz Voo = MIN Voo — 0.4 — — Vv 0sc2
“L” level output voltage (2) Vorz lon = -501A — — Vss + 0.4 \Y
lo. = 50pA

Notes:
1. MEMCS, MEMWR, MEMRD, IOCS, IOWR, IORD, MPUCLK, ABO-AB15, BHE, MPUSEL, RESET, OSC1
2. MEMCS, MEMWR, MEMRD, IOCS, IOWR, IORD, MPUCLK, ABO-AB15, BHE, DBO-DB15, VD0-VD15
3. MPUSEL, RESET
4. DBO0-DB15, READY, VAO-VA15, VCSO0, VCS4, VD0-VD15, VWE, XSCL, LP, WF, YD, UD0-UD3, LDO-LD3, LCDENB

BY V05 Systems, Inc. «2460 North First Street« San Jose, CA 95131+ Tel: (408) 922-0200+ Fax: (408) 922-0238



3.0 Electrical Characteristics

3.1.4-3.1.4.1

3.1.4 SED1351Foa AC Characteristics

3.1.4.1 IOWR Timing (MPU Write Data to Control Register)
tHeLk
MPUCLK
tcrH
- Lok fowx
I0CS . P4
e—ticiw —> [ tRic ———™
IOWR
ticRL .
READY DA t'w‘“—-_j/
e two troIw
DB0~DB15 o _" Valid +1
ABO-~AB15 T w ~ ‘““&
B—H—E j Valid
(Ta =-20 to 75°C)
Parameter Symbol Min Typ Max Unit
MPUCLK tok 80 — 1000 ns
MPUCLK “H” pulse width tHoLk 20 1/2 X toix — ns
MPUCLK “L” pulse width tLek 20 1/2 X towk — ns
IOCS address setup time taic 0 — — ns
IOWR address setup time taw 0 — — ns
[OCS! — IOWR{ ticiw 0 —_ — ns
IOWR! — data valid two — — 1.5 X tosc ns
[OCS! —» READY! ticRL — — 30 ns
IOWRJ — READYT tiwRL 2 x tosc — 4 x tosc ns
+ teik

MPUCLKT — READYT tcRH — — 20 ns
READYT — IOCST hold time tric 0 — — ns
READYT — IOWRT hold time taw 0 — — ns
Write data hold time troiw 0 — — ns
Address hold time tra 0 — — ns

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



3.1.4.2 3.0 Electrical Characteristics
3.1.4.2 IORD Timing (MPU Read Data from Control Register)
tHeLk
MPUCLK
tcrr
— T\ tewk fou
10CS
[e—tciR —>| [— tRic ——»]
Tb—ﬁl—) ticRL N —
l¢——— tRIg ————»|
READY N te ’
— tiRDA <+—— {pRIR — ™ E—Ri
DB0~DB15 e Valid
ABO-~AB15 . B— ‘_’“A&
WE j Valid
(Ta=-20to 75°C)
Parameter Symbol Min Typ Max Unit
MPUCLK tew 80 — 1000 ns
MPUCLK “H” pulse width tHowk 20 1/2 X towk — ns
MPUCLK “L” pulse width towk 20 1/2 X tewk — ns
IOCS address setup time taic 0 — — ns
IORDaddress setup time tam 0 — — ns
[0CS! — IORD{ ticim 0 — — ns
[OCS! — READY! ticaL — — 30 ns
IORD{ — READYT tirAL 2 x tosc — 4 x tosc ns
+ ok
MPUCLK! — READYT torm — — 20 ns
IORD{ — data valid tiroa 2 X fosc — 4 x tosc ns
data valid - READYT torir 0 — — ns
Read data hold time tiron 0 —_ — ns
READYT — [OCST hold time tric 0 — — ns
READYT — IORDT hold time trir 0 — — ns
Address hold time tra 0 —_— —_ ns

m-MOS Systems, Inc. 2460 North First Streets San Jose, CA 95131 s Tel: (408) 922-0200 » Fax: (408) 922-0238 XY
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3.0 Electrical Characteristics 3.1.4.3

3.1.4.3 MEMWR Timing (MPU Write Data to Video Memory)

tHeLk

MPUCLK
tcrH
- tLeLk towk o
MEMCS
[e—tmemw — — tgmc ——>
MEMWR

tMCRL Y
e — l—————
READY MR i/

tROMW

D E— tmwp 4—L
DB0~DB15 1 Valid 7

(Input Data) Bl

— —» t
ABO~AB15 tawaw = ““k
— >< Valid
BHE

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit
MPUCLK tok 80 — 1000 ns
MPUCLK “H” pulse width tHowk 20 1/2 X tewk — ns
MPUCLK “L” pulse width troik 20 1/2 X tewk — ns
MEMCS address setup time tamc 0 — — ns
MEMWR address setup time tamw 0 — — ns
MEMCS! —» MEMWRJ! tmomw 0 — — ns
MEMWRJ! — data valid tmwo — — 1.5 x tosc ns
[OCS! — READY{ tmeal — — 30 ns
MEMWRT — READYT tuwRL 2 X tosc — 4 x tosc + ns
tok
MPUCLKT — READYT torH — — 20 ns
READYT — MEMCST hold time trmc 0 — — ns
READYT — MEMWRT hold time trvw 0 — — ns
Write data hold time twrMw 0 — — ns
Address hold time tra 0 — — ns

W-MOS Systems, Inc. 2460 North First Street » San Jose, CA 95131 ¢ Tel: (408) 922-0200 « Fax: (408) 922-0238 45



—

3.14.4 3.0 Electrical Characteristics

3.1.44 MEMRD Timing (MPU Read Data from Video Memory)

tHeLk

MPUCLK
tCRH
tLek

MEMCS

[¢—tmemR — [¢— tRmec ——

MEMRD .

tMCRL

|4——— tRMR ———

[* tmRAL » 4

READY

tMRDH

[¢—— tMRDA <«+——{DRMR — > <—1
DB0~DB15

e Valid
(Output data) -

l—— ¢, —p
ABO~AB15 AVR ‘_‘“AE(
— Valid
BHE ——> \ A

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit
MPUCLK tok 80 — 1000 ns
MPUCLK “H” pulse width tHoLk 20 1/2 X fok —_ ns
MPUCLK “L” pulse width trewk 20 1/2 X tew —_ ns
MEMCS address setup time tamc 0 — Lo— ns
MEMRD address setup time tamn 0 — — ns
MEMCS! — MEMRD! tueme 0 — — ns
MEMCS! — READY! tmerL — — 30 ns
MEMRD! — READYT tMRRL 2 X tosc — 4 x tosc ns
+ toik
MPUCLKT — READYT torH — — 20 ns
MEMCS! — data valid tvrDA 2 X tosc — 4 X tosc ns
Data valid —» READYT torMR 0 — — ns
Read data hold time tMROH 0 — — ns
READYT — MEMCST hold time trvc 0 — — ns
READYT — MEMRDT hold time trmR 0 — — ns
Address hold time tra 0 — — ns

m-MOS Systems, Inc. » 2460 North First Streets San Jose, CA 95131 « Tel: (408) 922-0200 + Fax: (408) 922-0238
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3.0 Electrical Characteristics 3.1.45-3.1.45.2

3.1.45 VRAM Interface Timing
3.1.4.5.1 Write Data to VRAM

0SCt

VAO~VA15
VCS0~VCS4

VWE

VDO~VD15

3.1.4.5.2 Read Data From VRAM

tosc

OSCH1
tva
VAO~VA15 ><
VCS0~VCS4
tvap
tacc
VDO0~VD15 Input Input Input

S-MOS Systems, Inc. » 2460 North First Streets San Jose, CA 95131 + Tel: (408) 922-0200+ Fax: (408) 922-0238 [5id



3.1.453 3.0 Electrical Characteristics

3.1.4.5.3 Timing (Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit

OSC1 tosc 80 — 500 ns

OSC1 “H” pulse width tHosc — 1/2 x tosc — ns

OSC1 “L” pulse width tLosc — 1/2 x tosc — ns

VWE address setup time tvavw 1/2 x tosc | 1/2 X tosc — ns
-20

VWE address setup time tvwva 0 — — ns

VWE “L” pulse width tLvwe 1/2 x tosc | 1/2 x tosc — ns
-10

VWE data setup time tvows 1/2 X tosc | 1/2 X tosc — ns
~-25

VWE data hold time tvwon 0 — 20 ns

VRAM address cycle time tva tosc —_ — ns

VRAM address access time tacc — — tosc - 20 ns

VRAM read data hold time tvap 0 — — ns

m-MOS Systems, Inc. » 2460 North First Street* San Jose, CA 95131 » Tel: (408) 922-0200 » Fax: (408) 922-0238 KR
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3.0 Electrical Characteristics 3.1.46-3.1.4.6.1

3.1.4.6 LCD Interface Timing
3.1.4.6.1 Mode 1 (4-Bit transfer)

tosc

tHosc
OSC1
txcL1 tLosc
txsm——l — W
tHLP1 ——— >
LP

1
oxst Ejéx_sm_rx Invalid
UDO0~UD3 X XXX XXX X X X__ X _

XSCL

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit
0OSC1 tosc 80 — 500 ns
OSC1 “H” pulse width tHosc 1/2 x tosc —_ — ns

-10
OSC1 “L” pulse width tLosc 1/2 X tosc — — ns
-10
XSCL txscL — — — ns
XSCL “H” pulse width thxst 1/2 X tosc — — ns
-10
XSCL “L” pulse width tixst 1/2 x tosc —_ — ns
-10
XscLl - LPT txsLp1 -10
LPl — XSCLT fLpPxs1 tosc — 10
Data setup time toxst 1/2 X tosc — — ns
-10
Data hold time txsp1 1/2 X tosc — — ns
-20
LP “H” pulse width (Note 1) tHLp (2n-1/2) x — — ns
tosc — 20

Note 1: “n”is the value of LWP

WMOS Systems, Inc. + 2460 North First Street» San Jose, CA 95131+ Tel: (408) 922-0200 ¢ Fax: (408) 922-0238E



3.1.4.6.2 3.0 Electrical Characteristics

3.1.4.6.2 Mode 1 (8-bit transfer), Mode 2, Mode 3 (4-bit transfer), Mode 5

tosc

tHosc
0SC1 o/ " ]
txscLz
< > tLosc

tHxs2 >
XSCL Ve % \
tixs2 > L—ﬂtxsmz tap2 VA tpxs2
LP J'- L
toxsz
txsp2 Invalid
e e
(Ta =-20to 75°C)
Parameter Symbol Min Typ Max Unit

OSCi1 tosc 80 — 500 ns
OSC1 “H” pulse width tHosc 1/2 X tosc — — ns

-10
OSC1 “L” pulse width tosc 1/2 x tosc — — ns

-10
XSCL txscLi 2 x tosc-20 — — ns
XSCL “H” pulse width trxs2 tosc — 10 — — ns
XSCL “L” pulse width tixs2 tosc — 10 —_ — ns
XscL! — LPT txsLp2 1/2 x tosc — — ns

-10
LPl — XSCLT tipxs2 tosc — 10 — — ns
Data setup time toxsz tosc — 10 — — ns
Data hold time txsp2 tosc — 20 — — ns
LP “H” pulse width (Note 1) tHLP2 (2n-1/2 % — — ns

tosc — 20
LP “H” pulse width (Note 2) (4n-1/2) x — — ns
tosc — 20

e “n"is the value of LWP
Note 1. Mode 1 (8-bit transfer) and Mode 2
Note 2. Mode 3 (4-bit transfer) and Mode 5

E—S-MOS Systems, Inc. 2460 North First Street» San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 271-0.2



3.0 Electrical Characteristics 3.1.4.6.3

3.1.4.6.3 Mode 3 (8-bit transfer, Mode 4, Mode 6

tosc

tHosc
OSC1
txscLe tlosc
tHxsa —™
XSCL
la—tixs4 txsiLra tLpxss
[——————tHLpt ——P

LP
tDxs4 %]
l——1xsD4 nvali
g = e =
(Ta =—20 to 75°C)
Parameter Symbol Min Typ Max Unit

0OSsC1 fosc 80 — 500 ns

OSC1 “H” pulse width tHosc 1/2 X tosc — — ns
-10

OSC1 “L” pulse width tosc 1/2 X tosc — — ns
-10

XSCL txscLa 4 x tosc-20 — — ns

XSCL “H” pulse width tHxss 2 x tosc-20 — — ns

XSCL “L” pulse width tixsa 2 X tosc - 20 — — ns

xscLl - LPT txsLra 1.5 X tosc — — ns
-10

LP! - XscLT tLpxsa tosc - 10 — — ns

Data setup time toxsa 2 xtosc-20 — — ns

Data hold time txspa 2 x tosc-20 — — ns

LP “H” pulse width (Note 1) tHLPa (4n-1/2) x — — ns

tosc — 20

Note 1. “n” is the value of LWP.

WS-MOS Systems, Inc. * 2460 North First Street» San Jose, CA 95131 Tel: (408) 922-0200« Fax: (408) 922-0238 51



3.1.464 3.0 Electrical Characteristics

3.1.4.6.4 Sync Timing

tHTD »|
YD A f
e——typLPL teyo

LP

r¢—tyDLPH )Etu:wp
WF

(Ta =—-20 to 75°C)

Parameter Symbol Min Typ Max Unit

YD “H” pulse width | (Note 1) thyo (m + n) 2 x tosc — 20 —_ — ms
(Note 2) (m +n) 4 x tosc - 20 — —_ ms

YDT — LPT (Note 1) tyoLeH 4.5 x tosc — 20 — — ms
(Note 2) 5.5 x tosc — 20 — — ms

YDT - LP{ (Note 1) tvoLpL (n+2) 2 xtosc~20 — — ms
(Note 2) (n + 5/4) 4 x tosc — 20 — — ms

LPL - YD! (Note 1) tevo (m-2) 2 x tosc ~ 20 — — ms
(Note 2) (m —5/4) 4 tosc — 20 — — ms

LPL WFTL tLpwrre -100 — — ms

* “‘m” is the value of C/R
* “n” is the value of LPW
1. Mode 1, Mode 2
2. Mode 3, Mode 4, Mode 5, Mode 6.

Y 5105 Systems, Inc. 2460 North First Street San Jose, CA 95131 + Tel: (408) 922-0200+« Fax: (408) 922-0238
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3.0 Electrical Characteristics 3.2-3.2.2
3.2 SED1351Fwe
3.2.1 SED1351F.s Absolute Maximum Ratings
Vss = OV
Parameter Symbol Rating Unit
Power voltage Voo Vss—0.3107.0 \'
Input voltage Vin Vss ~ 0.3 to Voo + 0.5 \
Output voltage Vour Vss~0.3to Voo + 0.5 \'
Output current/pin lout 124 mA
Allowable loss Po 200 mW
Power current loo/lss 140 mA
Storage temperature Tsta —65 to 150 °C
Note: Power current: Allowable current input to or output from power terminal Voo or Vss.
3.2.2 Recommended Operating Conditions Ves = OV
Parameter Symbol Min Typ Max Unit
Power voltage Vop 2.7 — 3.6 \'
Input voltage Vin Vss —_ Voo Vv
Operating temperature Toen -20 — 75 °C

WS-MOS Systems, Inc. 2460 North First Street» San Jose, CA 95131 « Tel: (408) 922-0200« Fax: (408) 922-0238 gk
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3.2.3 3.0 Electrical Characteristics

3.2.3 SED isti
SED1351F.s DC Characteristics (Ta = —20 to 75°C)

Parameter Symbol Condition Min Typ Max Unit Pin
Static current Ibos Vin = Vop, Vss — — 30 HA
Voo = MAX
lon=1lo.=0
Input leakage current I Voo = MAX -1 — 1 LA Note 1
Vin = Voo
ViL = Vss
“H” level input voltage (1) ViH Voo = MAX 0.7 Voo — — Vv 0SC1
“L” level input voltage (1) ViLt Voo = MIN — — 0.2 Voo Vv
“H” level input voltage (2) Vinz Voo = MAX 0.7 Voo — — \'J Note 2
“L” level input voltage (2) Viz Vop = MIN — — 0.2 Voo \
“H” level input voltage (3) Vs Voo = MAX 0.8 Voo — — \'
“L” level input voltage (3) V1- Voo = MIN — — 0.2 Voo \'/ Note 3
Hysteresis voltage Vn Voo = TYP 0.3 — — \')
“H” level output voltage (1) Vohi Voo = MIN Voo — 0.3 — — V Note 4
“L” level output voltage (1) Voui lon =—1.5mA — — Vss + 0.3 \Y
loL = 3mA
“H” level output voltage (2) Vohz Voo = MIN Voo - 0.4 — — Y 0SsC2
“L” level output voltage (2) VoL2 lon = —50pA — — Vss + 0.4 \Y
loL = 50pA
Notes:

1. MEMCS, MEMWR, MEMRD, iOCS, IOWR, IORD, MPUCLK, ABO-AB15, BHE, MPUSEL, RESET, OSCT

2. MEMCS, MEMWR, MEMRD, I0CS, IOWR, IORD, MPUCLK, ABO-AB15, BHE, DBO-DB15, VDO-VD15

3. MPUSEL, RESET

4. DBO-DB15, READY, VAO-VA15, VCS0~VCS4, VD0~VD15, VWE, XSCL, LP, WF, YD, UD0~UD3, LDO~LD3, LCDENB

H S-MOS Systems, Inc. #2460 North First Street SanJose, CA 95131« Tel: (408) 922-0200  Fax: (408) 922-023W



—

3.0 Electrical Characteristics 3.2.4-3.2.41

3.2.4 SED1351F.s AC Characteristics
3.2.4.1 IOWR Timing (Write to the Control Register)

tHeLk

MPUCLK
tcrRH
— T Lok fox /
IOCS
—ticiw —> — tpc ———™
— N\
IOWR . /
ICRL PR

—_— t
READY :I e 1/
trRow
re—— twp ——" 4—1
DB0O~DB15 Valid

taic

ABO~AB15 tw— L
BHE X valid

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit
MPUCLK cycle tewk 100 — 1000 ns
MPUCLK “H” pulse width tHok 20 1/2 X teik — ns
MPUCLK “L” pulse width ek 20 1/2 X tewk — ns
[OCS address setup time taic 0 — — ns
IOWR address setup time taw 0 — — ns
[OCS! —» IOWR! tcw 0 — — ns
IOWR! — written data determination tiwo — — 1.5 x tosc ns
IOCS! — Not Ready ticaL 8 — 39 ns
IORD ! — Not Ready period tiwnL 2 x tosc —_ 4 x tosc ns
+17 + 85 + tok
MPUCLKT — READY torH 7 — 20 ns
READYT — IOCS hold time tric 0 — — ns
READYT — IOWR hold time trw 0 — - ns
READYT — Written data hold time trow 0 — — ns
READYT — Address hold time tra 0 — — ns

WS-MOS Systems, Inc. 2460 North First Street SanJose, CA95131 ¢ Tel: (408) 922-0200  Fax: (408) 922-0238 55



3.2.4.2 3.0 Electrical Characteristics

3.2.4.2 IORD Timing (Read from Control Register)

tHelk

MPUCLK
t ok tcRH
OGS cs w LCLK
F
e—ticiR [——— tRic
IORD
ticRL :
[¢—— tRiR ——4
] tRRL———————>
READY { /1
tRDH
[—— tiRDA <«+— tpRIR —*1
DB0O~DB15 o Valid

ABO-~AB15 i E— “_”“‘;j f
BH—E >< Valid

(Ta =-20 to 75°C)

Parameter Symbol Min Typ Max Unit
MPUCLK cycle teik 100 — 1000 ns
MPUCLK “H” pulse width tHeLk 20 1/2 X tok — ns
MPUCLK “L” pulse width trerk 20 1/2 X tewk —_ ns
IOCS address setup time taic 0 — — ns
IORD address setup time tar 0 — — ns
iOCS! — IORD! ticm 0 — — ns
[OCS! — Not Ready tichL 8 — 39 ns
[ORD! — Not Ready period tiRAL 2 x tosc — 4 x tosc ns
+17 + 85 + toix
MPUCLKT — Ready torn 7 — 36 ns
IORD{ — Read data determination tiroA 2 x tosc — 4 x tosc + 50 ns
Read data determination — READYT torIR 0 — — ns
[ORD!{ — Read data hold time tiroH 0 — — ns |
READYT — IOCS hold time tric 0 — — ns
READYT — IORD hold time triR 0 — — ns
READYT — Address hold time tra 0 — —_ ns

HS-MOS Systems, Inc. * 2460 North First Streete San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238



3.0 Electrical Characteristics

3.2.43

3.24.3 MEMWR Timing (Write to the VRAM)

tHCLK

MPUCLK
tcru
—_— ok o ‘
MEMCS
—tucmw —> [&— tamc
MEMWR ) (
tMCRL
— tRuw
READY j L )
' tROMW
e—— tMwD
DB0~DB15 v : Valid :/L
(Input Data) Pl
ABO~AB15 p— L E— ~ t“"k
EH—E >< Valid
(Ta =-20 to 75°C)
Parameter Symbol Min Typ Max Unit
MPUCLK cycle tek 100 — 1000 ns
MPUCLK “H” pulse width tHoLk 20 1/2 X tek — ns
MPUCLK “L” pulse width tLeik 20 1/2 X towx — ns
MEMCS address setup time tamc 0 — — ns
MEMWR address setup time tamw 0 — — ns
MEMCS! —» MEMWRJ{ tmemw 0 — — ns
MEMWR. — Written data determination tmwo — — 1.5 x tosc ns
MEMCS! — Not Ready tvenL 8 — 39 ns
MEMWRJ — Not Ready period tmwaL 2 X tosc - 4 x tosc + ns
+17 85 + tewk
MPUCLKT — READY tcrH 7 — 36 ns
READYT — MEMCS hold time tamc 0 — — ns
READYT — MEMWR hold time tamw 0 — —_ ns |
READYT — Written data hold time tromw 0 —_ — ns
READYT — Address hold time tra 0 — — ns

W-MOS Systems, Inc. * 2460 North First Street* San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922—023&?&
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3.24.4 3.0 Electrical Characteristics

3.2.44 MEMRD Timing (Read from the VRAM)

tHolk

MPUCLK
tcrH
tok
MEMCS tow
[e—tmMCcMR — [——— tARmC —
MEMRD
tmcRL
[——— tAMR ——|
READY :] ) e g
tMRDH
¢——tMRDA <«——tpRMR — >
DB0~DB15 e Valid
(Output data) -«

—— — t
ABO~AB15 pu— i E (
J— Valid
BHE D =

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit
MPUCLK cycle tewx 100 — 1000 ns
MPUCLK “H” pulse width tHok 20 1/2 X tew — ns
MPUCLK “L” pulse width trek 20 1/2 X tew — ns
MEMCS address setup time tamc 0 — — ns
MEMRD address setup time tamr 0 — — ns
MEMCS! — MEMRD{ tmemr 0 —_ — ns
MEMCSJ{ — Not Ready tmeAL 8 — 39 ns
MEMRD.! — Not Ready period tMRRL 2 x tosc — 4 x tosc ns
+17 + 85 + tewk
MPUCLKT — Ready tcrH 7 — 36 ns
MEMRDJ{ — Read data determination tmRDA 2 x tosc — 4 xtosc + 76 ns
Read data determination —» READYT toRMR 0 — — ns
MEMRDT — Read data hold time tMROH 0 — — ns
READYT — MEMCS hold time tamc 0 — — ns
READYT — MEMRD hold time tRMR 0 — — ns
READYT — Address hold time tra 0 — — ns

EEMOS Systems, Inc. » 2460 North First Street » San Jose, CA 95131 » Tel: (408) 922-0200 * Fax: (408) 922-0238



3.0 Electrical Characteristics 3.245-3.2.45.2

3.24.5 Timing of Interface with VRAM
3.2.4.5.1 Write to the VRAM

0SsC1

VAO~VA15
VCS0~VCS4

VWE

VDO~VD15

3.2.4.5.2 Read from the VRAM

tosc

VAO~VA15 ><
VCS0~VCS4
VD0O~VD15 Input )

WS-MOS Systems, Inc. 2460 North First Street* San Jose, CA 95131+ Tel: (408) 922-0200 « Fax: (408) 922-0238 59
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3.2.4.5.3 3.0 Electrical Characteristics

3.2.4.5.3 Timing (Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit

OSC1 cycle tosc 100 — 500 ns

OSC1 “H” pulse width tHosc — 1/2 x tosc — ns

OSC1 “L” pulse width tLosc — 1/2 X tosc — ns

VWE address setup time tvavw 1/2 x tosc | 1/2 X tosc — ns
-20

VWE address hold time tvwva 0 — — ns

VWE “L” pulse width tivwe 1/2 x tosc | 1/2 x tosc — ns
-10

VWE data setup time tvows 1/2 x tosc | 1/2 x tosc — ns
-25

VWE data hold time tvwon 0 — 20 ns

VRAM address cycle time tva tosc — — ns

VRAM address access time tacc — — tosc — 20 ns

VRAM read data hold time tvap 0 — — ns

B s-MOs systems, Inc. 2460 North First Street San Jose, CA 95131 + Tel: (408) 922-0200+ Fax: (408) 922-0235 AR
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3.0 Electrical Characteristics 3.24.6-3.2.4.6.1

3.246 LCD Interface Timing
3.2.4.6.1 Mode 1 (4-Bit transfer)

WNV\JE@@\/\J\N\W
08C1
txcL1 tLosc
XSCL
‘xsm—" E ™ W
tHLP———»
LP

toxs:
! Ej;xsm Invalid
UD0~UD3 X XXX 1 XXX XXX XXX X XXX

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit
OSC1 clock cycle tosc 1000 — 500 ns
OSC1 “H” puise width trosc 1/2 X tosc — — ns
-10
OSC1 “L” pulse width tLosc 1/2 x tosc — — ns
-10
XSCL cycle txscLt — — —_ ns
XSCL “H” pulse width tHxst 1/2 X tosc — — ns
-10
XSCL “L” pulse width tixst 1/2 X tosc — — ns
-10
XxscL! - LPT txsLpy -10
LP! — XSCLT tLexsi tosc ~ 10
Data determination — XSCL{ toxst 1/2 x tosc — — ns
-10
XSCL! — Data hold time txsp1 1/2 x tosc — — ns
-20
LP “H” pulse width (Note 1) tHLp (2n-1/2) x — — ns
tosc — 20

Note 1: “n” indicates the LPW value {unit: number of characters)
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3.2.4.6.2 3.0 Electrical Characteristics

3.2.4.6.2 Mode 1 (8-bit transfer), Mode 2, Mode 3 (4-bit transfer), Mode 5

tosc

S tHosc
0SC1 o " " "\
< txscz WLosc

tHxs2 [«
'<—¢| tLexs2

XSCL / \ 4 \
tixs2 > txsLP2

tHLP2
Lp )2 \
toxsz
‘j txspz Invalid
X X XXX XXX X ), G

UDO~UD3
LDO~LD3
(Ta =-20 to 75°C)
Parameter Symbol Min Typ Max Unit
OSC1 clock cycle tosc 100 — 500 ns
OSC1 “H” pulse width tHosc 1/2 X tosc — — ns
-10
OSC1 “L” pulse width tLosc 1/2 x tosc — — ns
-10
XSCL cycle txscLe 2 x tosc-20 —_ —_ ns
XSCL “H” pulse width thxs2 tosc — 10 — — ns
XSCL “L” pulse width tixsz tosc — 10 — — ns
XscLl — LPT txsLp2 1/2 x tosc — — ns
-10
LP! — XSCLT tLexs2 tosc — 10 — — ns
Data determination — XSCL{ toxs2 tosc — 10 — — ns
XSCL{ — data hold time txso2 tosc — 20 — — ns
LP “H” pulse width (Note 1) tHLp2 (@2n-1/2 % — — ns
tosc — 20
LP “H” pulse width (Note 2) (4n-1/2) x — —_ ns
tosc — 20

Notes 1 and 2: “n” is the LPW value (unit: number of characters).
Note 1: Applies to display mode Nos. 1 (8-bit transfer) and 2.
Note 2: Applies to display mode Nos. 3 (4-bit transfer) and 5.
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3.0 Electrical Characteristics 3.2.4.6.3

3.2.4.6.3 Mode 3 (6-bit transfer), Mode 4, Mode 6

tosc

tHosc
OSscCHt
: txscLe tLosc
HXS4 —™|
XSCL
[+—tixss txstpa tLpxsa
|¢—————tH P —W
e

LP

f toxss —|
r——txsD4 Invalid
UDO~UD3 ;L
LDO-LD3 XXX SORX X

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit

OSC1 clock cycle tosc 100 — 500 ns

OSC1 “H” pulse width tHosc 1/2 X tosc —_ _— ns
-10

OSC1 “L” pulse width tLosc 1/2 x tosc —_ — ns
-10

XSCL cycle txscs 4 x tosc - 20 — —_ ns

XSCL “H” pulse width trxsa 2 x tosc-20 — — ns

XSCL “L” pulse width tuxss 2 x tosc-20 — — ns

XSCL! — LPT txsLpa 1.5 X tosc — — ns
-10

LP! - XScCLT tLpxss tosc — 10 — — ns

Data determination — XSCL{ toxsa 2 x tosc - 20 — — ns

XSCL{ — data hold time txspa 2 x tosc - 20 — — ns

LP “H” pulse width (Note 1) tHLPa (4n-1/2) x — — ns

tosc — 20 :

Note 1. “n” indicates the LPW value (unit: number of characters).

WS-MOS Systems, Inc. » 2460 North First Street » San Jose, CA 95131 + Tel: (408) 922-0200 + Fax: (408) 922-0238 63



3.2.4.6.4 3.0 Electrical Characteristics

3.2.4.6.4 Sync Timing

(¢———————————tqTD ‘—4}
YD
. tyoLpL »e—1tiPvD
LP I ]L
re—tyoLPH

=
WF

(Ta = —20 to 75°C)

Parameter Symbol Min Typ Max Unit
YD “H” pulse width | (Note 1) tuvo (m+n) 2 xtosc— 20 —_ — ns
(Note 2) (m+n) 4 x tosc— 20 — — ns
YDT — LPT (Note 1) tvoLpH 4.5 x tosc — 20 — — ns
(Note 2) 5.5 X tosc — 20 —_ — ns
YDT —» LPL (Note 1) tvoLeL (n+2) 2 xtosc—~20 — — ns
(Note 2) (n + 5/4) 4 x tosc — 20 —_— — ns
LPL - YD{ (Note 1) tLevo (m—2) 2 x tosc — 20 — — ns
(Note 2) (m —5/4) 4 tosc - 20 — — ns
LP! - WFTL tipwr -100 —_ 100 ns

“m” indicates the C/R value (unit: number of characters)
“n” indicates the LPW value (unit: number of characters)
1. Applies to display mode Nos. 1 and 2.
2. Applies to display mode Nos. 3, 4, 5 and 6.
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4.0

Internal Registers
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4.0 Internal Registers

4.0-41

4.0 INTERNAL REGISTERS

4.1

Table 3. Control Registers

The SED1351F is configured and controlled via an internal 14-register set, mapped into the MPU’s
I/O space. The address of each register is defined by ABO-AB3.

SUMMARY

Type of Register I/0 Address Data RIW Eunction
No. Name A3 A2 A1 AO| D7 D6 D5 D4 D3 D2 D1 DO "
R1 | Mode register 0 0 O 1|DISP|REV |PANEL| OR |GRAY | 4/8 |LCDE |RAMS| W |Sets SED1351 basic operational
mode.
R2 |LineByteCount {0 0 1 O C/R W | Sets number of horizontal display
register characters per line.
R3 | Horizontal sync o o0 1 1 LPW W | Sets width of LP pulse.
pulse width
register
R4 | Total display 01 0 O SLTL W | Setstotal numberofdisplayedlines
R5 |linecountregisteri o 1 o 1 * * * * * * SLTH w | (the low-order 8 bits in SLTL and
the high-order 2 bits in SLTH).

R6 |Screenidisplay |0 1 1 0 SAD1L R/W | Sets start address of screen 1 (the
R7 | start address o 1 1 1 SAD1H R/ | low-order 8 bits in SAD1L and the
register high-order 8 bits in SAD1H).

R8 |Screen2display |1 0 0 O SAD2L R/W | Sets start address of screen 2 (the
Rg |start address 1 0 0 1 SAD2H R/W | low-order 8 bits in SAD2L and the
register high-order 8 bits in SAD2H).

R10 |Screenidisplay {1 0 1 O SLiL W | Sets number of displayed lines in
R1i1 |linecountregister| { o {1 1 * * * * * * SL1H w | screen 1 (the low-order 8 bits in

SL1L and the high-order 4 bits in
SL1H).
R13 | Address pitch 1 1 0 1 APADJ W | Setwhen a virtual screen is config-
adjustment ured.
register
R14 |Grayscaleregis- | t 1 1 0 GS1 W |Sets gray level for gray-scale
R15 | ters conversion 1 1 1 1 GS2 W |display.

(C1,C0)=(0,1) - GS1
(C1,C0)=(1,0) - GS2
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4.2 -4.2.1 4.0 Internal Registers

4.2 REGISTER DESCRIPTION
4.2.1 R1 Mode Register
This register determines the basic configuration of the SED1351F.

Table 4. R1: Mode Register

I/0 Address Data
A3 | A2 | A1 | AO D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 1 DISP | REV | PANEL| OR | GRAY | 4/8 LCDE | RAMS | W

DISP
¢ DISP = 0: Display OFF
e DISP = 1: Display ON
Selects display on/off. DISP goes to 0 on RESET. If inverse video is selected (R1:D6=1)
then setting the display OFF causes data 1’s to be output to the LCD.
e REV
¢ REV = 0: Normal display
* REV = 1: Inverse display

Selects normal/inverse display. REV goes to 0 on RESET. If back lit LCDs are used in the
system REV should be set to 1.

PANEL
* PANEL = 1: Dual LCD panel drive
¢ PANEL = 0: Single LCD panel drive

Selects the LCD panel configuration. PANEL goes to 0 on RESET.

e OR
¢ OR = 1: Single display of ORed data
* OR = 0: Display split into two screens

Selects one of two display modes in a single LCD system (PANEL = 0).

(a) The display is split into two screens, with each screen being allocated a block of data in
display memory (Set by SAD1 and SAD2. See description of R6, R7, R8 and R9).

(b) A single screen is generated, made up of a bit-wise OR of the data in block 1 with that in
block 2.

OR goes to 0 on RESET. If PANEL = 1, the contents of OR are ignored.
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4.0 Internal Registers 4.2.1

* GRAY
* GRAY = 1: Gray scale display
e GRAY = 0: “B&W” display

Selects between 2-level “B&W” or 4-level gray-scale display. GRAY goes to 0 on RESET.

When a gray-scale display is selected, two bits of video memory data are used for the
display of each pixel, using the conversion specification setby the contents of R14 and R15.

. 48
* 4/8 = 1:8 bit data transfer
e 4/8 = 0:4 bit data transfer
Selects between 4- and 8-bit display data widths for the LCD, in “B&W”, single LCD mode.

Gray-scale or dual LCD modes force 4-bit data width, irrespective of the contents of 4/8.
4/8 goes to 0 on RESET.

* LCDE

e LCDE =0: LCDENB = Vss, and the LCD power is off.
e LCDE =1: LCDENB = Vop, and the LCD power is on.

This bit sets the output of the LCD control line, LCDENB. LCDE goes to 0 on RESET.
This control bit, and its associated line, are intended for use in systems that implement
LCD DC voltage protection, but LCDE can ben used for other purposes if required.

e RAMS
¢ RAMS = 0: Addressing for 8K x 8 SRAM’s
* RAMS = 1: Addressing for 32K x 8 SRAM’s

Configure the video memory address lines. RAMS goes to 0 on RESET.
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422-424 4.0 Internal Registers

4.2.2 R2 Line Byte Count Register
This register sets the number of bytes per display line.

Table 5. Line Byte Count Register

R /O Address Data RIW
No.[ A3 [A2 [A1 [A0| D7 [ D6 [ s | b4 | D3 | D2 | D1 | DO
RRlo o] 1] o0 CIR w

The contents of R2 are given by C/R = (No. of bytes) — 1
Since the maximum value of C/R is FFH, the maximum number of pixels in one display line is

e 256 x 8 =2048 in “B&W” mode
e or 256 x 4 = 1024 in gray-scale mode

4.2.3 R3 Horizontal Sync Pulse Width Register

This register sets LPW, the width of the horizontal sync pulse (LP), whichis output at the end of every
line. LPW has units of “time per byte”, ts, and the contents of R3 are given by LPW = (Pulsewidth)
— 1. “time per byte” is 2/fosc for single LCD, single screen configurations, and 4/fosc for all other
configurations.

Note that LPW partially determines the period of one line, and hence affects the frame period.

Table 6. Horizontal Sync Pulse Width Register

R I/0 Address Data RIW
No. A3 |A2 [A1 [A0 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R3o [0 | 1]o0 LPW w

4.2.4 R4, R5 Total Display Line Count Registers

This register sets the number of display lines on an LCD panel. The data is 10 bits long. The low order
8 bits are contained in R4, the high order 2 bits in R5.

: Table 7. Total Display Line Count Register

R I/O Address Data

No.[A3 |A2 |[A1 |A0 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do AW
R4] 0 |1 ] 0O SLTL W
Rs| o0 |10 |1 ] * [~ [ =~ [ =[]+ sLmH W
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4.2.9

4.0 Internal Registers

4.2.9 R14, R15 Gray-Scale Conversion Registers

The contents of these registers determine the two intermediate gray levels, GS1 and GS2,
associated with the bit patterns (0,1) and (1,0) respectively, when the display is in 4-level gray-scale

mode.

Table 12. Gray-Scale Conversion Register

R /O Address Data RIW
No.l A3 A2 A1 |A0| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R14| 1 1 1 0 GS1 w
R15| 1 1 1 1 GS2 w

Table 13. Gray Scale Display

C1 Co Contents of Display
Display off

Gray display based on GS1 conversion code
Gray display based on GS2 conversion code

Display on

- | =100
- O|—=|0O

Note that intensity differences are produced by turning off a particular pixel during selected frames
in an 8 frame cycle. Each bitin GS1 and GS2 corresponds to 1 frame in this 8 frame cycle, and if the

bit is zero, the pixel will be off for that frame.

8 frames

DO D1 D2 D3 D4 D5 D6 D7

0 1 0 1 1 0 1 1

o]

P
L
\

OFF
GSn = DAH

Figure 3. Gray Scale Display Implementation
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5.0 Display Modes 5.0-5.1

5.0 DISPLAY MODES

The SED1351F has six basic oprational modes, Mode 1 to 6, which are configured by the contents
of R1, the Mode Register.

Table 14. Display Modes

Mode Mode Register (R1) Configuration
No. |D7|D6|D5|D4|D3|D2|D1|DO|N=LCD’s| Screen | Video Output Data Width
1' (0[O0 |O O™ |" B&W 4 bit
*1*1o(ofo |1 |*|* Split 8 bit
2 *l*f1o o1 | X]|*]|* Gray 4 bit
*!1*fo(t1j]o0ojo0|*|* 4 bit
3 B&W
*1*1o(1{oj|1|*|* OR 8 bit
4 1o (11| X" Gray 4 bit
5 11 X|jo | x|t 1per | B&W 4 bit
6 |~ | * |1 [ x[1 [ x|~ LCD | Gray !
*: Don’t care
X: Ignored
51 MODE 1
* Single-panel, single-drive LCD
» Split display
e B&W display
Table 15. Display Mode 1
Mode register (R1)
D7 D6 D5 D4 D3 D2 D1 DO
DISP REV PANEL OR GRAY 4/8 LCDE RAMS
* * O 0 0 * * *
An example setting for a 640 pixel x 200 line LCD panel is:
e C/R=4FH e SAD2 = 3E80H
e LPW=75H e SL1=0063H
e SLT =00C7H *« APADJ = 00H

 SAD1 =0000H
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5.1 5.0 Display Modes

D7|D6{D5({D4|D3|D2|D1|DO Video Memory
1{of{o|1|o|l1]1]0 le C/R = 4FH N
; [ gl
/ /T 0000H 004FH
SL1
1EFOH 1F3FH
100 Lines Screen 1 A ~
| 3E8OH 3ECFH
100 Lines Screen 2
SLT = SL1
|<——— 640 Pixels’b‘
™. | sD70H 5DBH
~ ~
FFBOH FFFFH
le |
C/R + APADJ = 50H

Figure 4. Display vs. VRAM: Mode 1
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5.0 Display Modes 5.1

Mode 1 basic timing:

VRAM CPU

fosc
(0sc1)

XSCL
(4 bits)

XSCL
(8 bits)

t cycle

Figure 5. Basic Timing: Mode 1

A basic cycle consists of two cycles of fosc; during the first cycle data is read from video memory by
the controller, during the second cycle data is prepared for CPU access to VRAM.

The period of 1 horizontal line is given by ts =2/ fosc x (C/R + LPW) and the period of 1 frame is given
by trr = tu X (SLT + 2).

For example:

e trr= 16 msec (frr = 62.5 Hz)

e fosc=5Hz
then
16 x 1072 = tu x (200 + 2)
~th=7.92x105s
7.92x10° = 2 x (80 + LPW)
5x 108
~. LPW = 118 characters (75H)

Note that it is possible to fix LPW and then calculate fosc. If this is done the relationship below,
between fosc and the VRAM access time, must hold.

tace < ———1——— —20ns

fosc (MHz)
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5.2 5.0 Display Modes

52 MODE2
* Single-panel, single-drive LCD
* Split display
* Gray-scale display

Table 16. Display Mode 2

Mode register (R1)

D7 D6 D5 D4 D3 D2 D1 Do
DISP REV PANEL OR GRAY 4/8 LCDE RAMS
* * O o 1 * * *

An example setting for a 640 pixel by 200 line LCD panel is:
e C/R=9FH * SL1=00C7H
e LPW=19H * APADJ = 60H
e SLT=00C7 e GS1=29H
e SAD1 =1350H e GS2=DAH

* SAD2 = XXXX
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5.0 Display Modes 5.2

D7‘DG 05|D4 DSID2 D1|DO
1 1/1 olo 1|0 o

Video Memory
320 Pixels

20 Line{I: 0000H ’4—— C/R = 9F 4>| O0FFH

1350H 13EFH

SL1 =
00C7H

200 Lines Screen 1

o~

NS DA4FH DAEFH e

3
<

[ FEOOH FFFFH

le———— C/R + APADJ = FFH —
|<———7 640 Pixels ————P‘ Note: « Although OR =0, because SL1 =SLT

there is no screen 2.

* Because APADJ # 0 the video
memory can be used as a virtual
screen. In this case it is 1024 pixels
wide by 256 lines high.

Figure 6. Display vs. VRAM: Mode 2

Mode 2 basic timing: See mode 1
For example:

e trr=12.5 msec (frr = 80 Hz)

* fosc =6 MHz
12.5x 107 = t,, (200 + 2) 6.19x10° = 6x2106 x (160 + LPW)
oty =6.19x107°s ~.LPW = 26 characters (19H)
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5.3 5.0 Display Modes

53 MODE3
* Single-panel, single-drive LCD
* ORed layer display
* B&W display

Table 17. Display Mode 3

Mode register (R1)

D7 D6 D5 D4 D3 D2 D1 DO
DISP REV PANEL OR GRAY 4/8 LCDE RAMS
* * 0 1 0 * * *

An example setting for a 640 pixel by 200 line LCD panel is:
e C/R=4F e SAD1 =0000H
e LPW=12H * SAD2 = 3E80H
e SLT=00C7 * APADJ =00H
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5.0 Display Modes

5.3

Video Memory
C/R = 4FH
.| 0000H 004FH
SLT=C7H
Layer 2 e -
~~.._| 3E30H 3E7FH
| 3E8OH 3ECFH
Layer 1
Y
7CBFH 7CFFH
200 lines Screen = Layer 1 OR Layer 2

—~C —~
)~ T

\ /_\ FFBOH FFFFH

640 pixels

anpnooon

Screen

[+To o+ ]o]ol0]7]

Layer 2
OR

o|o|1]o}1
D7|D6|D5|D4|D3|D2|D1| DO

Layer 1

C/R = APADJ = 4FH

Figure 7. Display vs. VRAM: Mode 3
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5.3 5.0 Display Modes

Mode 3 basic timing:

le

VRAM l CPU VRAM CPU
foOsC 1
(OsC1)

XSCL
@bits) | I

Panel No. 1 P Panel No. 2
>

1

XSCL
(8 bits)

tcycle

Figure 8. Basic Timing: Mode 3

For an ORed display one gasic cycle is required for each layer, that is 4 cycles of fosc are required
for 1 basic period. The period of 1 horizontal line is given by tu = (4 /fosc x (C/R + LPW) and the period
of 1 frame by ten = (fu) x (SLT +2).

For example:
e trn =116 msec (frr = 62.5 Hz)
e fosc =5 MHz
16x107° =t x (200 +2)
1, =7.92x107°s
4

x10°
~.LPW =19 characters (12H)

x (80 + LPW)

7.92x10°° =
5
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5.0 Display Modes 5.4
54 MODE 4
* Single-panel, single-drive LCD
* ORed layer display
* Gray-scale display
Table 18. Display Mode 4
Mode register (R1)
D7 D6 D5 D4 D3 D2 D1 DO
DISP REV PANEL OR GRAY 4/8 LCDE RAMS
* * O 1 1 * * *
An example setting for a 640 pixel x 200 line LCD panel is:
e C/R=9FH e APADJ = 00H
e LPW=18HSLT=00C7H e GS1=29H
e SAD1 = 0000H e GS2=D5H
e SAD2 =7DO0OH
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5.4 5.0 Display Modes

Video Memory

I C/R =9FH
[«

“| 0000H 009FH
SLT =C7H
Layer 2 \‘\\\

g T~ | 7B6OH 7CFFH

| 7Do04H 709FH
Layer 1

P FO60H FOFFH

200 lines Screen = Layer 1 OR Layer 2
7 N L %
’ /\P/ V)
D FF60H FFFFH
P \ N C/R = APADJ = 9FH
640 pixels
L1 L2 GRAY LEVEL
D7 1 0
GS1+GS2
D6 0 1
D5 1 0
GS2
D4 0 0
D3 0 0
GS1
D2 0 1
D1 0 0
0

Do 0 0

Figure 9. Display vs. VRAM: Mode 4
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5.0 Display Modes 54-55
Mode 4 basic timing: See Mode 3
For example:
* trr=14.3ms (frr=70 Hz
* fosc =10 MHz
14.3x107% =t, x (200 +2)
~1,=7.08x107°s
6.19x10 =+ __x(160+LPW)
12x10
- LPW = 17 characters (10H)
55 MODES
e Dual-panel, dual-drive LCD
* B&W display
Table 19. Display Mode 5
Mode register (R1)
D7 D6 D5 D4 D3 D2 D1 DO
DISP REV PANEL OR GRAY 4/8 LCDE RAMS
* * 1 X 0 X * *
An example setting for two 640 pixel x 200 line LCD panels is:
e C/R=4FH SAD1 = 0000H
e LPW=12H SAD2 = 3E80H
e SLT=0047H APADJ = 00H
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5.5

5.0 Display Modes

200 Lines

200 Lines

\4————— 640 Pixels _—-__——.{

Upper Screen Data

Lower Screen Data

Screen 1
(Upper LCD)
/
)\
/] /]
T

Screen 1

(Upper LCD)
D7|D6|D5|D4 |D3|D2|D1|D0
1j1j0|l0|1]|1}{0}0
ojof(t1{1(0j0|1]1
D7{D6{D5|D4{D3|D2|D1| D0

Video Memory
L C/R=4FH N
[ 1
0000H 004FH
3E30H 3E7FH
3E80H 3ECFH
7CBFH 7CFFH
N 7~
FFBOH FFFFH

C/R + APADJ = 4FH

"

(<

SLT = 00C7H

Figure 10. Display vs VRAM: Mode 5
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5.0 Display Modes 5.5

Mode 5 basic timing:

Panel No. 1 Panel No. 2

VRAM | CPU

;IA
V|~

3

VRAM CPU

;lA |
V|~

G- T s I ey Y e s N e
XSCLM

<
N

;lA
Lag

vy

1

-

t cycle

Figure 11. Basic Timing: Mode 5

With a dual LCD-panel display chosen, one basic cycle is required for each of the panels, that is 4
fosc cycles. The line and frame periods are the same as for Mode 3.

For example:

* trr =16 msec (frr = 62.5 Hz)
e fosc=5MHz

16x107° =1, % (200 +2)

o1, =7.92x10°s
7.92x10 = —2__ % (80 +LPW)
5x10

. LPW =19 characters (12H)
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5.6 5.0 Display Modes

5.6 Mode 6
* Dual-panel, dual-drive LCD
* Gray-scale display

Table 20. Display Mode 6

Mode register (R1)

D7 D6 D5 D4 D3 D2 D1 Do
DISP REV PANEL OR GRAY 4/8 LCDE RAMS
* * 1 X 1 X * *

An example setting for two 640 pixel x 200 line LCD panels is:
e C/R=9FH e SAD2 = 7D0OOH
e LPW=18H * APADJ = 00H
* SLT =00C7H e GS1=29H
e SAD1 = 0000H e GS2=D5H

m S-MOS Systems, Inc. * 2460 North First Street» San Jose, CA 95131 » Tel: (408) 922-0200 * Fax: (408) 922—023m
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5.0 Display Modes 5.6

‘q——— 640 Pixels ‘.‘ Video Memory

L C/R = 9FH |
[~ il
B i I S i AL L
0000H oo9FH | 4
200 Lines Screen 1 SLT = 00C7H
(Upper LCD)
7B60H 7CFFH|
v J Iy 27| 7DOOH 7D9FH
_ /
A .
i 1
200 Lines (SJ;Z': LcD) F960H FOFFH
v I~
FF60H FFFFH

|4 ;l

C/R + APADJ = 9FH

D7|D6|D5|D4{D3{D2|D1|D0

Upper Screen Data

Lower Screen Data

D7|D6|D5|{D4|D3|D2 D1 | D0

Figure 12. Display vs. VRAM: Mode 6
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5.6 5.0 Display Modes

Mode 6 basic timing: See Mode 5
For example:

* trr = 14.3 msec (frr = 70 Hz)
¢ fosc =10 MHz

14.3x107% =t x (200 +2)

-1, =7.08x10s

4
12x 108

6.19x107° = x (160 +LPW)

~.LPW =17 characters (10H)
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6.0
MPU Interface
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6.0 MPU Interface

6.0 -6.1

6.0 MPU INTERFACE

6.1 8-BIT MPU INTERFACE

Example: Z80
280 SED1351F
A0-~A15 > ABO-~AB15
MPU DECODER [0—{ I0CS
DECODER [O- » MEMCS
MREQ ?
iORQ
N
D0-~-D7 < > DB0~DB7
RD » IORD
WR » IOWR
»| MEMRD
» MEMWR
WAIT |- READY
RESET o[> »| RESET
@ »/ MPULCK
[ MPUSEL
Reset
CLK

Figure 13. SED1351F/Z80 Interface
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6.2 6.0 MPU Interface

6.2 16-BIT MPU INTERFACE

Example: i8086 (Maximum Mode)

8086
(Maximum Mode) 8288 SED1351F
»| MPUCLK
CLK » CLK MRDC »| MEMRD
8284A S2 »| 52 AMWC »| MEMWR
oK s_1 > E iORC »| [ORD
50 » S AIOWC »| [OWR
READY | —p| READY DEN
DT/R L MPUSEL
RDY RESET
\ — ALE
RESET Decoder MEMCS
3 ]
»| MO
BHE »| BHE »| BHE
A16~A19 M A16~A19
ADO~AD15 A0~A15 ABO~AB15
|—> STB o
= v s/
> D0-D15 (———— DB0~-DB15
MIN/MAX T
?7 —Do—b OE

RESET
READY

\J

Figure 14. SED1351F/i8086 Interface
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7.0
Video Memory Interface
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7.0 Video Memory Interface 7.0-71

7.0 VIDEO MEMORY INTERFACE

71 64 KBIT SRAM/8-BIT MPU

SED1351F
VWE T T
R T T U v
WE WE WE
64 Kbit 64 Kbit e 0o o 64 Kbit
CS (0) CS (1) CS (2)
VCSO0 f
VCS1
[ ] ®
[ ] o
VCS7
VAO~VA12

Figure 15. 8-bit MPU/64 Kbit SRAM Interface
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7.1 7.0 Video Memory Interface

Table 21. 8-bit MPU/64 Kbit SRAM Address Assignment

VRAM
SED1351 VRAM Terminals M Maopi
Address Bus Chip Select emory lfapping
VAO A0
VA1 A1
VA2 A2
VA3 A3
VA4 A4
VA5 A5
VA6 A6
VA7 A7
VA8 A8
VA9 A9
VA10 A10
VA11 A11
VA12 A12
VA13/VCS7 VCS7 EOOOH to FFFFH
VA14/VCS6 VCS6 COO00H to DFFFH
VA15/VCS5 VCS5 AOOOH to BFFFH
VCS4 ~ VCs4 8000H to 9FFFH
VCS3 VCS3 6000H to 7FFFH
VCS2 VCS2 4000H to 5FFFH
VCS1 VCSi 2000H to 3FFFH
VCS0 VCS0 0000H to 1FFFH

mMOS Systems, Inc. » 2460 North First Street* San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238 EIARYE
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7.0 Video Memory Interface 7.2
7.2 256 KBIT SRAM/8-BIT MPU
SED1351F
VWE T
VDO~VD7 g @ g @ l
WE WE
256 Kbit 256 Kbit
CS (1) Cs (1)
AN AN
VCso J
VCS1
VAO~VA14

Figure 16. 8-bit MPU/256 Kbit SRAM Interface
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7.2 7.0 Video Memory Interface

Table 22. 8-bit MPU/256 Kbit SRAM Address Assignment

VRAM
SED1351 VRAM Terminals Memorv Mabpin
Address Bus Chip Select ry Mapping
VAO A0
VA1 A1l
VA2 A2
VA3 A3
VA4 A4
VA5 A5
VA6 A6
VA7 A7
VA8 A8
VA9 A9
VA10 A10
VA11 A1
VA12 A12
VA13/VCS7 A13
VA14/VCS6 Al4
VA15/VCS5
VCS4
VCS3 Not used
VCS2
VCS1 VCSi 8000H to FFFFH
VCSO VCS0 0000H to 7FFFH
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7.0 Video Memory Interface

7.3

7.3 64 KBIT SRAM/16-BIT MPU

SED1351F
VWE
? ! ! !
Rt s T | T T T R A
WE WE WE WE
___ 64 Kbit __ 64 Kbit ____64 Kbit __ 64 Kbit
CS (0) CS (2) CS (4) CS (6)
N N\ PN N
VCSO —J ?
VCS2
VCS4
VCS6
VAO~VA12
VCS7
VCS5
VCS3
VCS1 i
g N N/ N N
WE WE WE WE
___ 64 Kbit __ 64 Kbit __ 64 Kbit ___ 64 Kbit
CS (1) CS(3) CS (5) @ Cﬁs (7) @
vD8~VD15 ‘ l l l

Figure 17. 16-bit MPU/64 Kbit SRAM Interface
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7.3 7.0 Video Memory Interface

Table 23. 16-bit MPU/64 Kbit SRAM Address Assignment

VRAM
SED1351 VRAM Terminals Memory Mapping
Address Bus Chip Select Address Odd/Even
VAO Al12
VA1 AO
VA2 A1l
VA3 A2
VA4 A3
VA5 A4
VA6 A5
VA7 A6
VA8 A7
VA9 A8
VA10 A9
VA11 A10
VA12 Al1
VA13/VCS7 VCS7 Odd address
o - OH to FFFFH
VA14 /VCS6 VCS6 C000H to Even address
VA15/VCS5 VCS5 Odd address
— — 8000H to BFFFH
VA16 / VCS4 VCS4 to Even address
VCS3 VCS3 Odd address
— — 4000H to 7FFFH
VCS2 VCS2 ° Even address
VCS1 VCS1 Odd address
— —— O000OH to 3FFFH
VCSO0 VCS0 Even address

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



7.0 Video Memory Interface | 7.4

7.4 256 KBIT SRAM/16-BIT MPU

SED1351F
VWE T
vDO~VD7 i H |
WE
256 Kbit
CS (0)
VCSOo J
VA1~VA15
VCSt ‘l
WE
256 Kbit
cs(1)
vD8~VD15 ‘ ]

Figure 18. 16-bit MPU/256 Kbit SRAM Interface
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7.4 7.0 Video Memory Interface

Table 24. 16-bit MPU/256 Kbit SRAM Address Assignment

VRAM
SED1351 VRAM Terminals Memory Mapping
Address Bus Chip Select Address Odd/Even
VAO Not used
VA1 A0
VA2 A1l
VA3 A2
VA4 A3
VA5 A4
VAG A5
VA7 A6
VAS A7
VA9 A8
VA10 A9
VA11 A10
VA12 Al
VA13/VCS7 A12
VA14 /VCS6 A13
VA15/VCS5 A14
/VCS4
VCS3 Not used
VCS2
VCS1 VCS1 Odd address
—_ - 0O000H to FFFFH
VCSO0 VCSO0 ° Even address
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8.0
LCD Interface
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8.0 LCD Interface

8.0-8.2

8.0 LCD INTERFACE

8.1 DC PROTECTION

The LCD panels will be damaged if Vico is applied to the LCD panel before Voo is applied. To prevent
this the LCDENB line should be connected to the enable imput of the Vicp control circuitry in the LCD
module and the following startup procedure used.

* Set up the control register as required, with LCDE (R1:D1) set to “0”.

* Set LCDE to “1” to apply Vico.

When shutting down the system, set LCDENB to “0” to switch off V.co before removing Voo from the

LCD panel.

8.2 Y-DRIVERS IN DUAL-LCD PANEL MODE

The SED1351F has a two line vertical retrace period, so when cascaded Y drivers are used to drive
two LCD panels, two lines should be left disconnected beween the upper and lower panel.

C1
C100

C101
Y-Driver

C102

C103

C202

—

Upper Panel

Ea—

:| Open

—

Lower Panel

Figure 19. Cascaded Connection of Y-drivers
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8.3 -8.3.1 8.0 LCD Interface

8.3 OUTPUT DATA FORMAT
8.3.1 Single LCD/4-bit data

))
((C
abcd | efgh ijkl | nmop )
Q¢
A ~~ LCD Panel
) )
C
uD3 a e i m
ubD2 b f o ) » " | » Sequence of Data
UD1 c g k o}
ubo d h ! p

WS-MOS Systems, Inc. » 2460 North First Street» San Jose, CA 95131 « Tel: (408) 922-0200 « Fax: (408) 922-0238
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8.0 LCD Interface 8.3.2

8.3.2 Single LCD/8-bit data

)]
Q4
abcdefgh|ijklmnop qrs ... .
C
~ ~Z LCD Panel
)
Q8
uD7 a i q
uD6 b o - ' » Sequence of Data
UbD5 c k s
uD4 d I t
ubD3 e m u
ub2 f n v
UD1 g o] w
UDo h p X
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8.3.3

8.0 LCD Interface

8.3.3 Dual LCD

b))

by

D)
Q¢
abcd efgh ijkl mnop N
Q¢
g = (Upper)
)
((
) LCD Panel
QS
ABCD |EFGH IJKL MNOP '
S8
g ~Z (Lower)
)P
[QN
uD3 a e i m
uD2 b f o | N L » Sequence of Data
UD1 c g k o
uDo d h | p
LD3 A E I M
LD2 B F J N » Sequence of Data
LDA (] G K O
LDO D H L P
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9.0

Package Dimensions
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9.0 Package Dimensions 9.0 - 9.1

9.0 PACKAGE DIMENSIONS

9.1 SED1351Foa

O
100§ ( %; VF
I ] —

0.15+0.05

-
2.7 £ 01
-

—

L~
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9.2 9.0 Package Dimensions

9.2 SED1351Fws

Plastic QFP15-100 pin Unit: mm
16.0 £o04
14.0 £0.1 _ g
<75 5?
(00O OOaOACATATAILR 4
76 50 A
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14.0 01
16.0 +04
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S-MOS assumes no responsibility or liability for (1) any errors or inaccuracies contained in the
information herein and (2) the use of the information or a portion thereof in any application,
including any claim for (a) copyright or patent infringement or (b) direct, indirect, special or
consequential damages. There are no warranties extended or granted by this document. The
information herein is subject to change without notice from S-MOS.
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