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CMOS LSI

LC79401D

Dot-Matrix LCD Driver

Overview

The LC79401D is a segment driver LSI for use with large
scale dot-matrix LCD displays. The LC79401D latches
80 bits of display data sent from a controller using a 4-bit
paralle] transfer technique and generates LCD drive
signals. When combined as a kit with a common driver,
either the LC7943D (QIP80D), the LC79430D
(QIP100D}), or the LC79431D (QIP100D}), the LC79401D
can drive large screen LCD panels.

Features

* Incorporates LCD drive circuits for 80 bits of display

* Supports display duties from 1/64 to 1/256

* The provision of a chip disable pin supports power
reduction in large-scale panels.

* Allows external provision of the bias power supply

* Operating supply voltage/operating temperature
Vop (ogic block): 5V £10%/-20 to +75°C
Vpp-Veg (LCD block): 12 to 32 V/-20 to +75°C

* Data transfer clock: 6.0 MHz (max), bidirectional
shifting supported

* Data input: 4-bit parallel input

*+ CMOS process

* 100-pin flat plastic package

Package Dimensions
unit; mm
3180-QIP100D
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Pin Assignment
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Equivalent Circuit Block Diagram
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Pin Functions

Pin Ne. Symbol o Function
%0 Vo Vpp-Vgg: Logi I
op-Vss: Logic power supply
88 Vss Power supply | vy vee: LCD drive circuit power supply
85 Vee
&2 Vi LCD drive leval power supply
B3 V3 Power supply | V1, Ve Selected level
84 V4 V3, V4: Unselacted lavel
99 CcP Input Display data acquisition clock (falling edge trigger)
Display data latch clock (falling edge trigger)
87 LOAD Input The display data LCD drive signal is output on the falling edge.
95 Dl4 - - -
06 Bis Display data LCD drive output LCOD display
Input H Selected level On
a7 Di2
L Unselectad level Off
98 [b] ]
Gontrol pin that inverts the data cutput destination
R/L Input data and latch address
0t 02 03 Q4 05 Q6 07 QB ---------eremer--ro--r 077 078 079 08¢
HHEHHEHHEH| HHRHEH
[ - - [ - - - [ | T - - - —
. [=] a o [=] [=] a [=] [=] [=] [=] [=] [~
L DI1 ﬂ
-
CIiz @ o
- o
81 RIL Input DI3 ] -
DId4 ’
0f 02 03 Q4 05 05 07 0B ~se-c----co—=oooo—ooe- 077 078 079 DA
h Ll 38 - A m 04 - T [} (1Y) -
I HEE HEE ) — HHHH
[=] [=] [=] [=] [=] o =] o [=] [=] Q [=]
H oI j T -
(=D ¥-4 - L] 0
] L it b bl — <
DIs - ~ -
DI4
86 M Input LCOD drive output alternation signal
Chip disabie pin
81 COt Input High level: Data is not acquired
Low lavel: Data is acquired.
100 CDO Output Connect to the CDI pin on the next chip when cascade ¢onnection is used.
Input that controls the C1 to OBQ outpul pins. During periods when this pin is low, the O1 to OBO output
& | DISPOFF Input pins autput the V1 fevel. See the truth table.
LCD drive outputs ]
The output lavels are determined by the combination of the outpul data, the M signal, and the DISP OFF
pin as shown In the table.
M Q DISP OFF Output
11080 | O1to 080 Output L L H va
L H H Wi
H L H V4
H H H Vee
* * L V1
Note: Don't care {fixed at high or low)
g2
93 NC —_— Must be left opan.
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Output Timing
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Timing Chart (1/240 duty, 1/16 bias)
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Sample Application Circuit
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Specifications
Absolute Maximum Ratings at Ta =25 $2°C, Vgg =0V
Paramater Symbol Conditions Ratings Unit

Maxirnum supply voltage (logic) Vpp max -0.310+7.0 v
Maximum supply voltage (LCD) Vpp-Veg max| *1 0to 35 v
Maximum input voltage V) max 0310 Vpp +0.3 v
Storage temperature Tstg ~40to +125 *C
Note: 1. Vpp2 V1> V3> Va> Vg
Allowable Operating Ranges at Ta =-20 to +75°C, Vgg=0V

Paramater Symbol Conditions min typ max Unit
Supply voltage (logic) Voo 4.5 5.5 v
Supply voltage (LCD) Vpp-Veg | *2. 3 12 a2 v
Input high lavel voltage ViH Dl1 1o DI4, CP, LOAD, CDI, RiL, M, DISP OFF 0.8 Vpp v
Input low leval voltage ViL DI to DI4, CP, LOAD, CDI, R/L, M, DISP OFF 0.2 Vpp v
CP (shift clock) fep CP 8.0 MHz
CP pulse width twe CP 50 ns
LOAD pulse width twL LOAD 50 ns
Setup time tsetup | DN to DI4 — CP 30 ns
Hold time thoLD DI to DI4 — CP 30 ng
CP — LOAD oL CP — LOAD 80 ns
LOAD - CP te LOAD —+ CP 110 ns
GP and LOAD rise time tr CP, LOAD *4 ns
CP and LOAD fall time te CP, LOAD *4 ns

Note: 2. Vpp2 V1> V3> Vas Ve

3. When the power is turned on, either the logic system powar must be turned on betors the LCD drive systam power or else they must both be
turned on at the same time. When the power is furned off, either the LCD drive system power must ba turned off balera the logic system power, or
else both must be lurned off at the same time.

4. The CP and LOAD rise time (tg) and the CP and LOAD fall time (1r) must satisfy equations () and 2" below af the same time.

1
Tt -t
(0] R Y <oEp ~twe

® tp Ip <50 ns

Electrical Characteristics at Ta =25°C £ 2°C, Vpp =5 V£ 10%

Parametar Symbol Conditions min typ max Unit
Input high level current N \[;m; VID:E: LOAD, CP, CDI, RAL, D1 to DI4, M, } pA
= : P, A , Dit to D14, M,
Input low level current I g-—'l'g—,,—g% HOAD, GP. CDI, RiL, Dit to Di4, M —1 pA
Output high leve! voltage Vou IpH = —400 yA: GDO Vpp - 0.4 v
QOutput low level voltage VoL loL = 400 pA: CDO 0.4 v
Ori ) Ron (1) | Vpo-VEE =30V, | Vpe-Vo | = 0.5 V: O1 to 080" 15 3.0 k2
river on resistance s
Ron(2) | Vpp-Vee =20V, | Vpg-Vo | =05 V: O11to 080 2.0 3.5 kG
l=V - =30V,CP=6. .
Standby current drain lsT gﬁput u?‘%’ a\'crita)g: \{',ESES 6.0 Mz 200 RA
Voo-Vee =30V, CP =6 MHz, LOAD = 14 kHz
5 DO"VEE ' s ,
" 1 drai lss M=35Hz: Vgg 40 mA
operating curren
poraing rein vz | Voo-Veg = 30V, CP = 6 MHz, LOAD = 14 ki, o5 "
EE M=35Hz Vg .
Input capacitance cl t=8.0MHz: CP 5 pF
Note: 5. Vpg = one of V1, V3, V4 or Vgg, V1 = Vpp, V3 = 15/17 (Vpp-Vgg), V4 = 2117 (Voo - VEE)
6. lgg Is the current flowing from Vpp to Vgs.
7. lgg is the current flowing from Vpp to Veg.
Switching Characteristics at Ta =25°C £2°C, Vgg =0V, V=5V 10%
Parameter Symbol Conditions min typ max Unit
Output delay time tp Load = 15 pF: CDO BO ns
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Switching Characteristics Diagram
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M No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power control systems, vehicles, disastar/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

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

@ Accept full responsibllity and Indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employess, Jointly and severally, against any and all claims and litigation and all
damages, cost and expenses assoclated with such use:

@& Not impose any responsivility for any fault or negligence which may be citad in any such claim or litigation on

SANYC ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

8 Information (including circuit diagrams and circult parametars) herein is for exampie only; it is not guaranteed for
volume production. SANYO 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 other rights of third parties.

This catalog provide information as of April, 1995, Specitications and information herein are subject to change
without notice.




