SED1345

CMOS VIDEO - LCD INTERFACE (VLI)

® 8 Levels of Gray Scale

H DESCRIPTION

The SED1345 is a video-LCD interface (VLI) developed for a dot matrix LCD display system. it converts
separate video signals for CRT display into signals for LCD.

The SED1345 can use a conventional LCD driver to display data at eight gradation levels corresponding to
digital video signal data I, R, G and B. The on-chip color pallet for gradation display allows setting of any
gradation level for each of the 16 colors on the CRT display.

A 640 x 480 dot panel with eight gradation levels can be driven using only 256K bits of frame buffer memory.
This leads to a significant reduction in system memory cost.

With the SED1345, the user can select not only a display size but a display area to configure a display panel
of flexible size from 640 x 200 dots to 640 x 480 dots (maximum). These LCD display sizes are compatible
with various display modes such as CGA® and EGA®.

B FEATURES

® Low-power CMOS technology @ Register programming by 4 bits

® TTL-compatible signal input ® Maximum dot clock: .......cccovvivieecnenns 30 MHz

® LCD display size: ® Supports 40KB SRAM frame buffer
Horizontal: ..........coooviiiiirininns 640 dots ® Duty cycle: ... 1/200 to 1/480
Vertical: ................. 200, 350, 400, 480 lines ® Power-on clear function

® Supports 8 levels of gray shade ® Single power SUPPlY: ......ccov.veeveenne 5V £ 5%

® Supports single panel and dual panel ® Package: ..........ooeeeuen.. QFP5-80 pin (FOA)

® LCD driver interface:4 bits bus and 4 bits x 2 bus
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SED1345
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SED1345

B PIN OUT

No. Name No. Name No. Name No. Name
1 NU 21 OE 41 NU 61 VSC
2 VDD 22 VSS 42 vOD 62 VSS
3 VSS 23 VDD 43 vSS 63 vDD
4 NU 24 WE 44 D3 64 CK
5 NU 25 MA15 45 D2 85 [

6 XECL 26 MA14 46 D1 66 R

7 XSCL 27 MA13 47 DO 67 G

8 LP 28 MA12 48 CsS 68 B

9 WF 29 MA11 49 WR 69 NU
10 YD 30 MA10 50 Ad 70 NU
1 YSCL 31 MAg 51 A3 71 NU
12 NU 32 MAS 52 A2 72 NU
13 MD7 33 MA7 53 Al 73 LD3
14 MD6 34 MAS 54 AD 74 LD2
15 MDS5 35 MAS 55 NU 75 LD1
16 MD4 36 MA4 56 SEL 76 LDO
17 MD3 37 MA3 57 RES 77 uD3
18 MD2 38 MA2 58 NU 78 uD2
19 MD1 39 MA1 59 NU 79 uD1
20 MDO 40 MAO 60 HSC 80 uDo

Note: NU = Pinis Not Used

The NU pin is wired to the IC chip inside the package, and must be held open.

B PIN DESCRIPTION

Pin Name Pin No. Function
vDD 2,23, 42,63 +5V power
VSS 3, 22, 43, 62 GND
UDO to UD3 80 to 77 Data bus output to X-driver
LDO to LD3 76 to 73 Data bus output to X-driver
XSCL 7 Shift clock output to X-driver
LP 8 Latch puise output
XECL 6 Enable shift clock output to X-driver
WF 9 LCD AC signal output
YD 10 Scanning start data output to Y-driver
YSCL " Shift clock output to Y-driver
IR, G,B 65 to 68 Video data input
CK 64 Dot clock input
HSC 60 Horizontal sync signal input
VSC 61 Vertical sync signal input
MAO to MA15 4010 25 Address bus output to frame buffer memory
MDO to MD7 20 to 13 Data bus input/output to frame buffer memory
WE 24 Write enable signal output
]33 21 Output enable signal output
DO to D3 47 to 44 Data bus input for writing registers
A0 to A4 54 to 50 Address bus input/output for writing registers
Cs 48 Chip select signal input
WR 49 Write signal input
SEL 56 Register write mode selection input (ROM/MPU)
RES 57 Reset signal input
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SED1345

B ELECTRICAL CHARACTERISTICS

@ Absolute Maximum Ratings (Vss = OV)
Parameter Symbol Condition Ratings Unit
Supply Voltage Voo Based on Vss —0.3t07.0 \
Input Voltage Vi —-0.3 to Voo+0.3 \
Output Voltage Vb ~0.3 to VoD+0.3 \
I/O Voitage Vio -0.3to VDD+0.3 Vv
Output Current/Pin lo -10to 10 mA
Power Dissipation Po 250 mw
Operating Temperature Topr 0to 70 °C
Storage Temperature Tstg —65 to 150 °C
Soldering Temperature and Time Tsol 260°C, 10s (at lead) —

® Recommended Operating Conditions

(Vss = 0V)
Parameter Symbol Condition Min | Typ | Max | Unit
Supply Voltage VoD 475 | 5.00 | 5.25 \

® DC Characteristics
(Voo = 5V15%, Vss = 0V, Ta = 0 to 70°C)

Parameter Symbol Condition Min Typ Max Unit
Average Operating lopr fck=24MHz — | = | 4 | ma
Current Consumption
High Voltage Input Voltage 1 Vi *1 2.0 — [Voo+0.3| V
Low Levsl Input Voltage 1 Viu -0.3 _ 0.8 \
High Level Input Voltage 2 ViHz *2 4.0 — |Vob+0.3| V
Low Level Input Voltage 2 Vi2 -0.3 — 0.8 "
High Level input Voltage 3 ViH3 *3 3.0 — |Voo+03| V
Low Level Input Voitage 3 vis -3.0 — 0.6 \
High Level Output Voltage VoH loH = -2mA 4.35 - — v
Low Level Output Voltage Vou loL=6mA —_ — 04 v
Input Current Leakage 1L VI =0V to Voo -1 - 1 pA
I/O Current Leakage ILvo Vo = 0V to Vop -1 - 1 A

*1 Pad: |, R, G, B, CK, HSC, VSC, MDO to MD7, A0 to A4, CS, WR
*2 Pad: DO to D3, SEL

*3 Pad: RES
(VDD = 5V15%, Vss = OV, Ta = 0 to 70°C)
Parameter Symbol Condition Min | Typ | Max | Unit
Output Rise Time tri CL = 150pF — — 50 ns
Output Fall Time tf! CL = 150pF — — 50 ns
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SED1345

® AC CHARACTERISTICS
©o LCD Interface Timing Chart
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SED1345

o X Driver
(Voo = 5V1+5%, Vss = OV, Ta = 0 to 70°C)
Parameter Symbol Condition Min | Typ | Max | Unit
, 56 = “H" 2t
XSCL Cycle Time tcse —_ — ns
36 = uLu 4"
= o He
XSCL “H” Pulse Width twscH S6 20 —_ — ns
S6 =“” 2t1-20
S6 ="“H" t1-2
XSCL “L" Pulse Width twsct 0 — — ns
S6 =“L" 2t1-20
UDO0-3, LDO-3 Setup Time 86 = “H” t1-30
tsuxp — — ns
before XSCL S6="L" 2t1-30
UDO0~3, LDO-3 Hold Time 86 ="H" 21-30
tHXD — — ns
after XSCL S6 =" 2t1-30
="H" .5t1
XSCL to LP Time tsL1 S6 ="H" |05t1-50 — — ns

S6="" t1-30

ey -
XSCL to LP Time tsL2 S6="H t1-20 — — ns

Se6="l" |2t1-20
Ss = “H"

LP to XSCL Time st Se="H 1SM-80) | | s
S6="L" |31-50

S$6 =“H" -2
LP to XSCL Time tLs2 0 — — ns
Se=“L" 2t1-20

XSCL to LP Time tsLs S6="H" 0S40l | | g
S6="" | 140

85 - IILH
LP to XSCL Time tLss S6="H 0SHH40L | | s
86 =“L" t11-40
0 =“H" 20t1
LP Cycle Time tcLp S 3 — — ns
S0 =" 640t1
s Pofam ||
LP, YSCL “H” Pulse Width tWLPH - —
S6 =“H" t1—40
S5 =" — — ns
S6 =“L” 2t1-40
LP Setup Time before XECL tsuLp 8§5="H", S6 ="H" t1-50 | — — ns
LP Hold Time after XECL tHLP 85 =“H", S6 = "H” 0.5t1-40| — — ns
XSCL to XECL Time test S5 ="H", S6 = “H” 0.5t1-30| — — ns
XECL to XSCL Time tes2 S5 =*H", 56 = “H” 0.5t140| — —_ ns
XECL “H" Pulse Width tWECH S5="H", 86 =“H" 1.511-50 — — ns
WF Output Delay Time After LP, YSCL toFr 85 =“H", S6 = "H” - — 100 ns

t1 = 2tcek {tcek = dot clock cycle)
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SED1345

© Y Driver
(Voo = 5V+5%, Vss = OV, Ta = 0 to 70°C)
Parameter Symbol Condition Min* Typ | Max | Unit
YD Setup Time SO =“H" 142t1-100
tsuyp1 — — ns
before LP, YSCL S5 = W So="L" 302t1-100
YD Hold Time B S0 = “H” 18t1-100
thyp1 — — ns
after LP, YSCL So=“" 18t1-100
S6 = “H" |141.5t1-100
) S0 =“H"
YD Setup Time S6="L" | 141t1-100
tsuyp2 —_ — ns
before LP, YSCL S0 =" S6 = “H” [301.5t1-100
B S6="“L" |301t1-100
6= S6 = “H" |17.51-100
SO = an - . -
YD Hold Time S6="L" | 17t1-100
tHYD2 — — ns
after LP, YSCL S0 =" S6 =“H" | 17.5t1-100
- S6="L" | 17t1-100
t1=2tcek (teek = dot clock cycle)
(VoD = 5V15%, Vss = OV, Ta =0 to 70°C)
Parameter Symbol Condition Min | Typ | Max | Unit
CK Cycle Time toek 33 — — ns
CK “H” Pulse Width twekw 12 — — ns
CK “L" Pulse Width tWCKL 12 —_ — ns
Input Rise Time tr2 — —_ 5 ns
Input Fall Time tt2 —_ — 5 ns
VD Setup Time Before CK tsuvd 16 — — ns
VD Hold Time After CK tHvD 2 — — ns
CK Setup Time Before HSC tsuck 20 — — ns
CK Hold Time After HSC tHCK 0 — — ns
HSC Setup Time Before VSC tSUVH 80 — — ns
HSC Hold Time After VSC tHvm 0 — — ns
Active Pulse Width HSC twH1 8tcek | — — ns
Non-Active Pulse Width HSC twH2 B4tcek| — —_— ns
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SED1345

® Memory Interface
o Read Cycle

SRAM Read Cycle

trc1

\

N4

LV ¥
>

MAO to MA15 >< VALID
tacc

MDO to MD7 3
(Memory — VLI) g VALID >————

—
o]
I

(VDD = 5V45%, Vss = 0V, Ta = 0 to 70°C)

Parameter Symbol Condition Min | Typ | Max | Unit
Read Cycle Time tRCt atcek | — - ns
Address Access Time tacc - — |Atock-17|  ns
Output Hold Time toH 10 — - ns
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SED1345

Write Cycle
Write Cycle
o twct .
tas twr
| = -
MAQ to MA15 X [ VALID
i
o twp1
WE  —
, tow tDH
- <—>j
MDO to MD7
(VLI > Memory) VALID }
(Voo = 5V+5%, Vss = OV, Ta = 0 to 70°C)
Parameter Symbol Condition Min* Typ | Max | Unit
Write Cycle Time twer 4tcck — — ns
Wirite Pulse Width twpi 3tcek—13 — — ns
Address Setup Time tas 0.5tcck-14| — - ns
Address Hold Time twR 05tcck-14| — — ns
Data Setup Time tow 3tcck—-38 — — ns
Data Hold Time toH 5 — —_ ns
Input/Output Signal Reference Level: “H"=2.0V  “L"=0.8V

*tcck is the cycle time of dot clock (tcex = 1/ck).
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SED1345

® Register Program
o Write Data Using MPU

- lsucs thHes
s\
fsuA tHA
A0 to A4 >{ VALID JK
tsub <tH2,
DO to D3
o . twwr N
WR h -
N /
(VoD = 5V15%, Vss = OV, Ta = 0 to 70°C)
Parameter Symbol Condition Min [ Typ | Max | Unit
CS Setup Time tsucs 50 — — ns
CS Hold Time tHeSH 50 — - ns
AO-A4 Setup Time tsua 50 — — ns
AQ-A4 Hold Time tHA 50 — — ns
DO-D3 Setup Time tsup 100 — - ns
D0-D3 Hold Time tHo 50 — — ns
WR Pulse Width twwh 50 | — | — ns
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® Write Data Using ROM

SED1345

A0 _ﬂ: 2|3
PO I O I
A2 B I
A3 ||
A4 l
tacz
AD VALID VALID >< VALID
tsuRMm tHRM
DO to D3 VALID VALID >< VALID

Input/output signal level identification voltages:

‘H” level - 2.0V
“L" level - 0.8V
(Vob = 5V15%, Vss = 0V, Ta = 0 to 70°C)
Parameter Symbol Condition Min* | Typ | Max | Unit
ROM Read Cycle Time trC2 8t1—1 — — ns
D0 to D3 Setup Time tSURM 100 — — ns
DO to D3 Hold Time tHRM 10 — — ns

* t1=2tcck (tcek is a cycle time of dot clock)
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SED1345

® Reset Input

twRES
RES
(VoD = 5V15%, Vss = OV, Ta = 0 to 70°C)
Parameter Symbol Condition Min | Typ | Max | Unit
RES Pulse Width tWRES 1.0 — — ns

Input signal reference level: “H” = 2.0V “L" = 0.8V

tcck is a cycle time of dot clock (tcek = 1/fck)

® System Configuration

MPU/ROM
Lo ;
/}_.
e Fz]: 9 5Ls4:.L 2 RF
ol B B8588 22323 58 g
: e TesT|
Personal ° |~ = ° iels
Computer vso|——Slvse
o [l o m—g ——]
SED1345 = 640 x 480
LCD

e =
SRM20256M SRM2284M
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