Ordering number: EN 44748 —|

CMOS LSI
LC7940ND, LC7941ND_

Dot-matrix LCD Drivers

Overview Package Dimensions

The LC7940ND and LC794IND are segment driver unit: mm

LSIs for driving large, dot-mawrix 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. w [LC;’;Q:'OND' LC7941ND]
The LC7940ND and LC7941ND feature mirror-image s |
pin assignments, allowing them to be used together to P iHHHHHHHﬁHHﬂH'Hﬂﬁﬁﬁﬁﬂﬂﬁﬂﬂﬂﬂmﬂ,s;o
increase component density. They are designed to be TE =5
used with the LC7942ND common driver to drive large = %
LCD panels. . 32 == =
- = =5
Features % %
* 80 built-in LCD display drive circuits 100 O J%
* 1/8 to 1/128 display duty cycle i ! lilHHHHHHTTHHHHHHHHHHHHHHHHHHHHH-'°
* Serial or 4-bit parallel data input e £.83 sl 2
» Chip disable for low power dissipation for large-sized 20.0 LE
panels ‘ 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 | ! |
* 810 20V LCD supply (Vg = Vg ) at Ta=~20 to &4 2.8 |
+85°C SANYO: QFP100D
» CMOS process
* 100-pin flat plastic package
Specifications
Absolute Maximum Ratings atTa=25+2°C, Vgg=0V
Parameter symbol Hatings Unit
Logic supply voltage Vop max 0310 470 v
LCD supply vollage, See Note below. Voo - Vee max 0to 22 v
Input voltage Vi max ~03 0 Vop + 0.3 v
Operating temperalure range Topr 20 to 485 °C
Storage temperature range Tag 40 to +125 °C

Note
VDD2V1 >V3 >V4 >VEE
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LC7940ND, LC7941ND

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

Ratings
Parameter Symbol Conditions Unit
min typ max
Logic supply voltage Voo 45 - 55 v
LCD supply voltage Voo - Vee See Notes 1 and 2. 8 - 20 v
CP, CDI, DI to DI3,
HiGH-lsvel input voltage Viy M, SO, F/S, DISP OFF 0.8Vop - - v
and LOAD
CP. CDI, DI to DI3,
LOW-level input voltage ViL M, S80I, P73, DISP OFF - - 0.2Vpp b)
and LOAD
CP shift clock frequency fcp - - 33 MHz
CP pulsewidth twe 100 - ‘ - ns
LOAD pulsewidth bt 100 - - ns
Dln and SDI 1o CP setup time tseTUP 80 - - ns
Dlz and SDI 10 GP hold time HOLD 80 - - ns
tou 0 - -
CP to LOAD tme ns
toLe 100 - -
LOAD 1o CP time e 100 - - ns
CP rise time ' ta € - 50 e
CP falt time tF - - 50 ns
LOAD rise time tRL - - 8D ns
LOAD falfl time 1FL - - 50 ns
- Notes

1. Voo 2 Vi > Vi > Vi > Ve
2. At turn ON, the LCD supply should be energized after or simultaneously with the logic supply. At turn OFF, the
logic supply should be cut after or simultancously with the LCD supply.

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

: Ratings
Parameter Symbol ‘Conditions Unit
min typ max

V) = Vpg; LOAD, CP, CDI,

HIGH-level input cuirent Iy P/S, DIt to DI3, S0, M, and - - 1 pA
DISP OFF
Vi = Vg LOAD, CP, CDI,

LOW-lgvel input current I P/S, DIt to DI3, SDI, M, and -1 - - HA
DISP OFF

CDO HIGH-leve! output voltage Vou low = —400 pA Voo ~ 04 - - v

CDO LOW-level output voltage Voo loL = 400 pA - - 04 v
Voo — Vee = 18 Y,

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

Ratings
Parameter Symbol Conditlons Unit
min typ max
) COl = Vpp,
Vop - Vee = 18 V
Vpp to Vgg standb oD = VEE ' -
'op to Vg standby supply current IsT fee = 2.3 MHz, - 200 HA
no outpu! load ; Vg
Voo — Vee = 18V,
. ‘ fcp = 3.3 MHz,
Voo 10 Vg operating supply current lss lfg,\n - 5156 kHz - - 1.0 mA
fu = 52 Hez ;Vss
Voo — Vee = 18 V,
. fop = 3.3 MHz
Voo 10 Ve operating supply current lee fngn = 5.456 'kHz, - - 0.1 mA
v = 52 Hz i Vi
CP input capacitance C fop = 3.3 MHz :CP _ 5 ~ oF
Note
VDE =V, or V3 or Vg or Vgp, V; = VDD. Vi = 9/11 x (VDD - VEE). Vs = 2/11 X (VDD - VEB)
Switching Characteristlcs at Ta = 25 2°C, Vgg = 0V, Vpp =5V £ 10%
Ratings
Parameter Symbol Conditlons Unit
) min typ max
CDO output delay time 1o CL = 30 pF - - 200 ns
Switching Characteristics Waveform
A twie tF twe ‘
" N 0.8vpp
cP \
< 0-2¥pp
t5ET
uP tHOLD
w0 K
DI1~2
toL ¢y | AL l tCL @ L
3 £
LOAD
LWL
[ [
t0 t0
cDo ;

AD168%7
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" LC7940ND, LC7941ND

Pin Assignments
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LC7940ND, LC7941ND

Block Diagram
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Pin Functions
Pin No.
Symbol Ife] Function
LC7940ND LC7941ND
]| 90 VDD
Voo — Vss is the logic supply.
& % vss Supply Voo — Vee s the LCD supply.
87 84 VEE
92 89 L2l
LCD panel drive voltage supplies
89 92 V3 Supply V1 and Vee are selected levels.
Vi and Ve are not-selected levels.
88 93 V4
100 81 cp | Display data input clock (falling-edge trigger).
‘ Chip disable.
8 82 Cot ! Data is read in when LOW, and not read in when HIGH.
8 83 LOAD | Display data latch clock (falling-edge trigger).
On the falling edge, the LCD drive signals set by the display data are output
a7 84 sbI | Serial data input,
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LC7940ND, LC7941ND

Pin No. i
Symbol 1o Function
LC7940ND | LCT94IND
4-bit parallel data input pins.
06 85 b1
Data tnput LCD driver outputs
SBl 04 08 080
85 86 Di2 I Di3 03 07 o7
-
bl2 02 06 078
Py 87 i o 0] 05 o077
In serial data input mode, 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 when HIGH.
82 9 CDO o] Goes LOW after data is read out.
Connected to the CDI input of the next 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 Oulput
LOW LOW HIGH Va
16 | 81t1 | 01w 080 0 Low il HIGH v
HIGH LOW HIGH Vs
HIGH HIGH HIGH : Vee
x x © o Low Vi
Note
x = domt care (lied HIGH or LOW)
DRSP OFF 01 to 080 output control input pin.
8 o7 | When LOW, Vi is output on the O1 to 080 outpuls. See the truth table.
a1 o1 NG
&3 98 NC - No connection.
90 100 NC
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LC7940ND, LC7941ND

Application Notes

LCD Panel 1
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LC7940ND, LC7941ND

LCD Panel 2

£4910Y
v
I, AEL-0L L
...... V
b H
4 33AvaA EETLE
Y o EALA (W fhr _ A 3 EATA SA 4
H
TH-ONEPBLD ZR-ONFY6L0T : \ a#-ONIPBLDN : ) |
1 A *HZ
avo-dd i v 3
] S H ‘Y
e3eg 31qp i = ﬁ m>_ NE
F|W H 5 h
Iaa| 0 080 [0do m v ’
! 2A mm
EELY-T) —
YT WIFESY 1
........................................ PA
Z#-ON2PELD7 DMV
—9€n d3
— 0 W pe=1—
T0OIQ
N
b, eieq 3tgr
(spoxid 00z x 019) 1rwed DT NI
oorv
do
T4-ON2PELDT
Uyao d3 avoT
o K23 ) 2] JI[[0J3uond
10la
........................................ t W3
10 080 o
4 109 r#-aNivesdT 2H-ONT#BELDT Bi#—ONEFE221 vll.uumu Ivar
o002
e31eQ 3tay e
J— 1
avod e
CHIEEFY-TY
EATA W ¢ ~
L
1 4 2 | 4 ﬁ L4 4 %

No. 4474—-8/11



LC7940ND, LC7941ND

100 x 240-pixel LCD 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,

FD 179

(m, n): pixel address

Frame signal Segmenl line (n)
Dﬁ Common line (m)
0IDi1 a1 L, 1 1, 2 i 1,78 E i, 80 1, 81 i, 82 1, 160 i, 161 i, 240
J_ HS/LS 02 201 2 2 R 2, 240
LC7942ND
e t 1 LCD panel (100 x 240 pixels) 1 :
[+{2]
—t™
[=] -] B3, 1 63, 2
DIDE4 064 B4, 1 64, 2 64, a0 64, B1 64, 160 | B4, 161 54, 240
1
DIOi1 o1 BE, 1 _ES.E €5, a0 E5, 81 65, 160 | BS, 161 65, 240
“AS/ LS oz 6B, 1 86, 2
LETA42ND
n2 1 1 H 1 1 i H 1 !
cr l | 1 | ] 1 ! 1 ! |
—M
Qac o9, ¢ I 100, 2 | ~ | io00, 79| ico, 80 | 100, B1 | i0¢, 82 | ~ 1100. 150|:oo. 151] -~ boo. 240
DID54
Y037 10 064
are open.
o1 oz o078 cao 01 oz {a]:] Q1 oac
LE7S40ND LC7940MD LC7940ND
[=s B3 —_—— i CDO = COI 2 Do —= n
(ILC?S4 LN ILC79d4d (ND) ® ene co1 {LC?944ND) 3 coo
Q a [=]
n Lad n m - lt 0 - 37} L4} - - m o= Nm - -
N Ll lag - 2] O o b lad Ll Ll [=] o a D T T T = B« R = ]
a o [=] a 2] (5] - x a a =} [=] n (%] - E o a g oo o J %
rr nr Lrad
x|
B|.e0
| v
(5]
en| 9
«+£= et
g5 8|S
8 -
W P
g8k 88
= 3.2
Al |»| 8%

L
0

1. The LC7942ND chips are cascaded by connecting
DIO64 on chip 1 to DIO1 on chip 2. For a 100-bit
shift register, 037 to 064 on chip 2 are left open.

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

CDO on chip 2 to CDI on chip 3. CDI on chip 1 is
tied 10 GND, and CDO on chip 3 is not used. This
configuration allows the input of 240-bit serial data,

FYITTE]
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LC7940ND, LC7941ND

100 x 240-pixel LCD Panel Timing Diagram

=

LOAD

LLngﬁ

]
-

coo| #2

8
w

LOAD

=1

501

M

¥} DIO!_-J \

LOAD

o1

&2 1

£3 ]

———

TAWAWEAW

25 8 B 5

e ){ -

Chip 1 data read

' Chip 2 data read

1 line (240 bits)

a—l

.

A ARY AW AR L

X €I ) Y )

Ist line data read

2nd line data read

1 frame (100 x 240 biis)

z.xX:- xa,eao 2,1 j -

LCD driver output data

X T8 B 38 (T C0) X0 I 39 T3
Y e Y e )C . Xax 20,01 Yioo.: | 1..,,)(}](99.“ oo
Y o veo { = mx . :Xsa. 150 Y 50, 150 Y 150, 160 ,,gux:-)(gg_m 100, 160
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LC7940ND, LC7941ND

Segment Data Not Multiples of 4

Example,

LCD panel (100 x 230 pixels)

LC7940ND LC?7540MD LC7S40ND
*1 F2 %3

LCAD
s01I ~ m, 1 _X m 2 X ~ .EEBI.M. 229 Y II\.ESDX n+d, 1 ‘ m+i, 2 ! ~ '.2aa]mu. EEBlmi-i,EaO’

AQ1655

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 (069 and C70 on chip 3). This is because the following scheme is used.

LC7940ND (or LC7941ND) converts serial/parallel data , {

,_nw_l——[ |_|
sD1I T m,tx m, 2 X~ , 228 my, 229 m m, 231 K m, 232

Valid display data Dummy data

[ ! )
Multple 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 systems, aerospace equipment, nuclear
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,, It affiliates, subsidiaries and distributors and all their
officers and employees, jointly and severally, against any and all claims and fitigation and all damages, cost and expenses associated
with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on SANYQ ELECTRIC CO.,
LTD., its affiliates, subsidiaries and distributors or any of their officers and employees, jointly or severally, :

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume production. SANYO
believes information hersin is accurate and reliable, but no guarantees are made or implied regarding its use or any Infringements of
intellectual property rights or other rights of third parties.

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