Ordering number: EN 44748 |

CMOS LS
LC7940ND, LC7941ND

Dot-matrix LCD Drivers

Overview Package Dimensions

The LC7940ND and LC794IND are segment driver unit: mm

LSIs for driving large, dot-matrix LCD displays. They

read 4-bit paralle]l or serial input, display data from a 3180-QIP100D
controller into an 80-bit latch, and then generate LCD
drive signals corresponding to that data.

The LC7940ND and LC7941IND feature mirror-image
pin assignments, allowing them to be used together to
increase component density. They are designed to be
used with the LC7942ND common driver to drive large
LCD panels.
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Features

O

80 built-in LCD display drive circuits 100 )
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1/8 to 1/128 display duty cycle
Serial or 4-bit parallel data input
Chip disable for low power dissipation for large-sized 20.0 1.6
panels o 23.2
= Bias supply voltags can be supplied externally
* Operating supply voltage and ambient temperature

* 5V + 10% logic supply { V) at Ta = -20 to +85°C I |

* 810 20V LCD supply (V,, — Vg )atTa=~20to 0.8 1 2.6 |

+85°C SANYO: QFP100D

* CMOS process
= 100-pin flat plastic package

R

Specifications
Absolute Maximum Ratings atTa=25+2°C, Vgg=0V

Parameter Symbol Ratings Unt
Logic supply voltage Voo max 03 1o +7.0 v
LCD supply vollage. See Note below. Voo - Vee max 0t 22 v
Input voltage Vi max -03 to Vop + 0.3 v
Operating temperalure range Topr -20 to 485 °C
Storage temperature range Tay -40 o +125 °C

Note
VDD2V1 >V3 >V4 >VEE

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYQ QFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN
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LC7940ND, LC7941ND

Recommended Operating Conditions at Ta=-20to +85°C, Vgg = 0V

Ratings
Parameter Symbol Conditions Untt
min yp max
Logic supply voltage Voo 45 - 55 v
LCD supply voltags Voo - Vee See Notes 1 and 2. 8 - 2 v
CP, CDI, D1 to DI3,
HIGH-lavel input voltage ViH M, SDI, F/S, DISP OFF 0.8Vpp - - v
and LOAD
CP CDI, DI1 to DI3,
LOW-level input voltage Vi M, 8D, PS5, DISP OFF - - 0.2Vpp v
and LOAD
CP shift clock frequency fcp - - 23 MHz
CP pulsewidth twe 100 - - ns
LOAD pulsewidth twL 100 - - ns
Din and SDI o CP setup time IseTUP 80 - - ns
Din and SDI to CP hoid time tHoLo 80 - - ns
teL 0 - -
CP 1o LOAD time ns
oLz 100 - -
LOAD to CP time fic 100 - - ns
CP risa time 7 ta - - 50 ns
CP fall time tr - - 50 ns
LOAD rise time tRL - - ) ns
LOAD fall time i - - 50 ns
Notes

1, VDDZV1>V3>V4>VEE
2. At wrn ON, the LCD supply should be energized after or simultaneously with the logic supply. At wum OFF, the
logic supply should be cut after or simultaneously with the LCD supply.

Electrical Characteristics atTa=2512°C, Vgg =0V, Vpp =5V £ 10%

Ratings
Parameter Symbol ‘Conditions Unit
min typ max

Vs = Vpp: LOAD, CP, GDJ,

HIGH-levsl input cuirent [ P/S, D1 to DI3, SDI, M, and - - 1 pA
DISP OFF
Vyy = Vg LOAD, CP, CDI,

LOW-leve! input current I P/S, DI to DI3, $DI, M, and - - - pA
DISP OFF

CDO HIGH-lavel output voltage Vou lon = —400 pA Vop — 04 - - v

CDO LOW-level output voltage Vou loL = 400 pA - - 0.4 v
Vob — Vee = 18 V,

O1 to 080 driver ON resistance Ron [Voe — Vo| = 0.25 V. - 2 4 kQ
See note.
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LC7940ND, LC7941ND

Ratings
Parameter Symbot Condltlons Unit
min typ max
) GOl = Vpp,
Voo - Veg = 18 V,
Vi 10 Vg Standb Db = VEE ' -
oo 10 Vgg standby supply current IsT fee = 33 MHz, - 200 pA
no output load ; Vsg
Voo — Vee = 18 V,
' : fcp = 33 MHz,
Voo 10 Vgg operating supply current lss loap = 5158 kHz, - - 1.0 mA
’M =52 Hz ;VSS
Voo — Vee = 18 V,
, fop = 3.3 MHz,
o )
VDD VEE operaling supply current ke 100 = 5.156 kHz, - _ 0.1 mA
v = 52 Hz :Vge
CP input capacitance C fcp = 3.3 MHz ;CP - 5 - pF
Note
Vog = Vior Vy or Vg or Ve, Vi = Vi, Vi = 9/11 X (Vpp — Vi), Vs = 211 x (Voo — Veg)
Switching Characteristics at Ta =25+ 2°C, Vgg =0V, Vpp =5V £ 10%
Ratings
Parameter Symbol Conditions Unit
) min typ max
CDO output delay time ) CL =30 pF - - 200 ns

Switching Characteristics Waveform

LW vF twe !

tA
0.8vpg

e \
L 0.2Vpp

S01
DI1~3
2

LCL (1 tRL LCL (2 tFL

LOAD

oo

AD1857
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" LC7940ND, LC7941ND

Pin Assignments
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LC7940ND, LC7941iND

Block Diagram

Vi
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4-Level LCO Drive Circuilt
va 80 bits)
VEE

Voo

vss
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>

Level Shifter
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M []—1 ﬂ}’ jDISF‘ OFF
I 2nd Latch (80 bits) F—
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SEA/PAR
Control

P/5 Enip

Cisable &

H] coo

¥

Latch Control

Pin Functions

Pin No.
Symbol lle} Function
LC7840ND | LC7941ND
a 90 VDD
Voo — Vss is the logic supply.
& 9 vss Supply Voo - Vee is the LCD supply.
87 94 VEE
92 89 Vi
LCD panel drive voltage supplies
89 92 V3 Supply Vi and Vee ere selectad levels.
Vi and Vg are notselected levels,
88 93 V4
100 81 cp | Display data input clock (falling-edge trigger).
’ Chip disable.
% 8? ool l Data is read in when LOW, and not read in when HIGH.
g8 83 LOAD | Display data latch clock (falling-edge frigger}.
On the faling edge, the LCD drive signals set by the display data are output,
a7 84 soI t Serial dala input.
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LC7940ND, LCT7941ND

Pin Ne. ‘
Symbol 10 Function
LC7940ND | LCT941ND
4-bit parallel data input pins.
96 B85 DR
Data input LCD driver outputs
sol 04 08 080
85 86 Di2 [ D3 03 o7 079
-
Dl2 02 08 o7
Y 87 ol Dh o) 05 on
In serial data input made, DI to DI3 shou'd all be tied HIGH or LOW.
a3 88 M | LCD panel drive voltage output alternation control signal.
85 96 P/S | Data input mode select. 4-bit parallel input when HIGH, and serial input when LOW.
Cascade connection pin for extension segment drivers. Data is read out whan HIGH,
82 99 cDo 0 Goes LOW after data is read out.
Connected to the CDI input of the nex: chip.
LCD drive outputs.
The output drive level is determined by the display data, M signal and DISP OFF input
as shown below.
M Q DISP OFF Output
LOw LOW HIGH Va
106 | 8wl |01po08 0 Low HIGH HIGH v
HIGH Low HIGH Vi
HIGH HIGH HIGH Vee
x x ©Low Vi
Note
x = don't care (ied HIGH or LOW)
5P OFF 01 to 08B0 output confrol input pin.
8 &l I When LOW, V, is output on the O1 to 080 outputs. See the truth table.
a1 o NC
& 08 NG - No connection.
90 10¢ NC
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Application Notes

LCD Panel 1
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LCD Panel 2
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100 x 240-pixel L.CD Panel Application

A 100 x 240-pixel LCD panel requires the following
drivers.

= 3 X LC7940ND (or LC7941ND) drivers
* 2 X LC7942ND drivers

An example using 1/100 duty cycle is shown below.

179 (m, n}. pixel address
Frame signal Segment line {(n)
D‘l Common line (m)
0DID{ a1 i, 1 1, 2 :: 1,78 l: i, 80 1, 814 i, B2 1. 160 1. 161 i, 240
J’—«— RS/LE o2 2 1 a2 e - 2, 240
LC7942ND
a1 t ! LCD panel (100 x 240 pixels) t 2
cp
i 083 B3, 1 | 63 2
DIOG4 064 B4, 1 G4, 2 64, 80 64, B1 - 64, 160 | B4, 164 - 64, 240
DII)A o1 65, 1 _55. a2 65, a0 65, 81 65, {60 | 65, 161 65, 240
HAS/LS o2 66, 1 86, 2 -
LE7942ND
a2 l ? ? ! ! 0 t ! ?
cp | ! | | ) | : | | |
M cas 100, ¢ I 100, 2 | — |100‘ 79| 1C0, 80 100.31]100, BE| ~ 1100. 150|100. 1611 - IlDD. 240
DIOE4
Y037 10 064
are open.
[} oz o079 ocao 01 oz Q8o Q1 oao
LCT7940ND LC7940ND LC794CND
eox wersatnm Ct €BO = COT wersatnn o SPO TR YSTeTiam B COR T
w hid n m - 2 w - N L4} - 2 w o= Nm e E
< 5 5 & 8 % 5 = s 58538853 « daa5 8835
L] e 1
"G w
SEEIE
5 =
- R
q(8i5] a8
Alz |3 8
D D AD1831
1. The LC7942ND chips are cascaded by connecting CDO on chip 2 to CDI on chip 3. CDI on chip 1 is
DIO64 on chip 1 to DIO1 on chip 2. For a 100-bit tied to GND, and CDO on chip 3 is not used. This
shift register, 037 to 064 on chip 2 are left open. configuration allows the input of 240-bit serial data.

2. The LC7940ND (or LC7941ND) chips are cascaded
by connecting CDO on chip 1 to CDI on chip 2, and
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LC7940ND, LC7941ND

100 x 240-pixel LCD Panel Timing Diagram
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1 line (240 bitsy
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LOAD
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s01 1,1 X .2 X: - :X 1, ZB:X:. 240 J 2 1 X: - :X 2, 240 X a1 X: - ]100. 240
Ist line data read 2nd line data read ‘ Iy
1 frame (100 x 240 bits) ———
" \
HiGI04 \ \ —\_
soap ‘ | | ] ] | | | [ |
a1 X .1 X 2 1 ‘ ~ ] 98, 1 X 88, 1 100, !X 1, 1 X: -~ X 29, 4 ( 100, ‘X
1 o2 X 1, 2 X 2 2 X: -~ } ag, 2 X 99, 2 100, 2 X 1.2 X:~} 98, 2 100, 2 X
] g
oeo X i1, 80 X a2, 80 X: - ] ge, 8¢ X 59, 80 100, 60 X i, 80 Xj - ] 98, B0 100, 80 X -5
&
3
Di X 1, B1 X 2, 01 X: - l 24, 61 I °9, a1 (j.UO.ElX 1 Bi‘xi-- :X 98, 81 (100.31X u;)'
s2 i '5 -
[+1:14) X 1, 160 ! 2, 160 [ -~ :XEB. 160 ' a9, 16¢ } 100, 160 1, 150 X: - TXQB. 160 1100, lSOX 8
—
=K% X 1, 161 X 2, 161 [ ] 54, 164 XQS IEI. 100, lEiX 1, 161 [ - N 99, 1641 100G, lSlI
%3 ) .
Qao ‘X 1, 240 X 2, 240 [ :Xjﬁ QIX 99, 240 | 1040, 240_ 1, 240 I - :X 99, 240 J 100, 240X
AQL6%4

Downloaded from Elcodis.com electronic components distributor

No. 4474—10/11


http://elcodis.com/parts/6382511/LC7941ND.html

LC7940ND, LC7941ND

Segment Data Not Multiples of 4

Example.

LCD panel (100 x 230 pixels}

LC7940ND LC?7340ND LC7940ND
x1 2 £3

wo 7] 1 L

AQ15855

If this timing data is sent, data elements (m, 229), (m, in 4-bit units, which also decreases power dissipation.
230), (m+1, 229), (m+1, 230)... will not appear in the For data that is not a multiple of 4, like 230, the
output (O69 and C70 on chip 3). This is because the following scheme is used.

LC7940ND (or LC7941ND) converts serial/parallel data . .

(s o

SDI m 1 X m, 2 X_-' , 228 m m, 230 m, EB;X m, 23z
Valid display daa Dummy data
( ! )
Multiple of 4

In this case, (m, 231) is output on O71 on chip 3, and
{(m, 232) on O72 on chip 3. However, these outputs are
not connected to the panel and are, therefore, invalid.

W No products described or contained herein are intended for use in surgical implants, life-support syslems, aerospace equipment, nuglear

power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of which may directly or indirectly cause injury,
death or property loss.

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors and all their
officers and employees, jointly and severally, against any and all claims and fitigation and alt damages, cost and expenses associated
with such use:

@ Notimpose any responsibility for any fault ar negligence which may be cited in any such claim of litigation on SANYO ELECTRIC CO.,
LTD., its affiliates, subsidiaries and distributors or any of their officers and employees, jointly or severally, ‘

M Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume production. SANYQ
believes information herein is accurate and reliable, but no guarantees are made or implied regarding its use or any infringements of
intellectual property rights or olher rights of third parties.

This catalog provides infermation as of November, 1995, Specifications and information herein are subject to change without notice.

No. 4474—11/11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6382511/LC7941ND.html

