| Ordering number: En4104A

CMOS LSI
. No.4104A // LC7931D

80-channel Liquid-crystal Display Driver

OVERVIEW PIN ASSIGNMENT
The LC7931D is an 80-channel liguid-crystal display
- segment driver that incorporates an 80-bit, bidirectional 8
shift register and an 80-bit laich for serial-to-parallel 92288929 E Easy g sgpsl
conversion. =
1 60
The LC7931D features a maximum drive duty of 1/16. Yo M
It can interface to a LC7985 LCD controller, a LC86104 mE n
4-bit CPU and a LCS6108 8-bit CPU. m € n
Ys
:I‘he LC7931D operates from a 4.5 to 5.5 V supply and v E "
is available in 100-pin QIPs. mE vio
Yo £ yiz
FEATURES wE ve
[
* 80 liquid-crystal display segment driver outputs EE B e e
* Bidirectional, 80-bit shift register with single-pin vos [ MY
direction control Yot E vzo
* 1/16 maximum drive duty e b
* Compatible with LC7930N interface "“E s
* Can interface to LC7985, LC86104 and LC86108. Yoo Yo
* 3.0 to 6.0 V driver supply voltage vee E v
* 45 0 55 V logic supply voltage Noll™ Y
* 100-pin QIP v o
]
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PACKAGE DIMENSIONS
Unit: mm

3180-QIP100D

0.8
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LC7931D

BLOCK DIAGRAM
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PIN DESCRIPTION
Number Name Description
110 80 Y80 1o Y1 Segment driver outputs
a1 VEE LCD panel ground
82 i LCD driver supply voltage 1
83 Ve LCD driver supply vollage 2
84 va LCD driver supply vollage 3
85 V4 LCD driver supply voltage 4
88 V85 Logic cireuit ground
a7 CLKLA Latch clock input
8 NC No conneclion
89 LR Shiff regisler direclion control input
90 CLKSA Shifl register clock input
01 DIN Data input
g2 pout Data output
83 NC No connaction
84 M LCD driver AC conlrol input
85 NC No connection
] VDD Supply voltage
97 to 100 NC Ne connsclion
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LC7931D

SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Logic supply voltage range Voo -0.9 fo 70 v
LCD driver supply voltaga rangs Voo - Ve =03 fo 7.0 v
Input vollage range Vin 0.9 fo Vpp + 0.3 L)
V1 1o V4 input voltage range Vi Vop + 0.3 to Vgg — 0.3 v
Power dissipalion Po 200 mW
Operating lemperalure range Topr 201075 °C
Storage temperalure range Tug —40 1o 126 °C
Recommended Operating Conditions
Vs =0V, T, =25 °C
Parameter Symbol Rating Unit
Logic supply voltage Voo 5 b
Logic supply voltage range Voo 45 1o 55 v
Driver supply vollage range Voo — Vee 30 1o 60 )
Electrical Characteristics
VDD=4.5l‘.05.5V,Vss=0V,VDD—VEE=3t06V,T=—20t075°c
Raling
Parameler Symbol Conditlon Unit
min typ max
fcish = 1.0 MHz, _ _
loo Vo = Vss, Vi = Voo 20
Supply current mA
fcuaa = 2.5 kHz, _ _
lee ViL = Ves, Vi = Vo 01
CLKLA, CLKSR, M, /R and DIN _
LOW-lavel input voltage Vi Ves 0.3Voo v
CLKLA, CLKSR, M, UR and DIN
HIGH-level input voltage Vi 0.7Voo - Voo v
DOUT LOW-level oulput voltage VoL lo = 0.4 mA - - 0.4 v
DOUT HIGH-level output voltage Vou ly = 0.4 mA Vpp — 04 - - v
i=11d4 /=11o80
one Yj output ON, lon = - - 1.1
100 pA
Vi to Yj voltage drop Vo v
i=1104 j=11o 80,
low = 50 pA, - - 1.8
all Yj oulputs ON
CLKLA, CLKSR, M, DIN and _
LR input leakage current M Vi= Vgs to Vpp =5.0 - 6.0
Vi = Vee o Vip,
V1 1o V4 leakage cument ly oupuls open ~6.0 - 50 BA

No. 4104—3/8



LC7931D

Timing Characteristics
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Voo~ VEE=3t106V, V=0V, T.=-201t0 75 °C

Reting
Parameter Symbol Condltlon Unit
min typ max

CLKSA shift clock frequency L - - 1 MHz
CLKSR LOW-lsval pulsewidth o ] 450 - - ns
gll.llfx‘dat:d CLKSR HiGH-leval Lo a0 _ _ s
DIN data setup time tsu 100 - - ns
CLKSR to CLKLA clock setup tme la, 200 - - n$
CLKLA to CLKSR clock setup time s 200 - - ns
DIN data hokd time Iow 100 - - ns
CLKLA and CLKSR transition tima ta - - 80 ns
DOUT outpu! propagation delay ted C, = 30 pF - - 250 ns

FUNCTIONAL DESCRIPTION

Shift Register

The input data on DIN is clocked into the shift register output bit appears on DOUT on the rising edge of
and all data in the register is shifted by one bit on the - CLKSR. See figure 1.
falling edge of the shift register clock, CLKSR. The

oour ___ X X XX X X X

Figure 1. Shift clock timing
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LC7931D

Data is shifted to the right (1 to 80) when L/R is LOW,
and to the left (80 to 1), when L/R is HIGH, as shown in
figures 2 and 3, respectively,

Level ohitter and LCD driver outpuls

T
| I 1

ClLkKsR B—m———}

1 2 Shift register 7 | 8O
DIN ————————————] “
DOUT e

Figure 2. Data shift (L/R = LOW)

Leved shifter and LCD driver oulputs
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Figure 3. Data shift (L/R = HIGH)

Data is latched and passed to the liquid-crystal display on the falling edge of the latch clock, CLKLA, as shown
driver Ievel shifter, and the driver outputs change state in figure 4.
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aa [N 1
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" X X

Figure 4. Output driver transition timing
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LC7931D

Data is clocked out onto the driver outputs in reverse order (D1 on Y1), when L/R is HIGH, as shown in
order (D80 on Y1) when L/R is LOW, and in normal figures 5 and 6, respectively.

ewsn | [ L1 1 L1 LT 1
X o X =w X NEEE I 4
CLKSA . [ 1

v X o

- e

Figure 5. Driver output data (L/R = LOW)
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Figure 6. Driver output data (L/R = HIGH)
LCD Driver

The driver outputs one of four voltage levels to drive the The voltage levels are used to select and deselect output
LCD panel, determined by the AC control input, M, and segments as shown in figure 7.
the lawched data Di as shown in table 1.

Table 1. Driver supply voltages

_______ V, (Select)

M D: Voltage T Valesed)

1 1 Vi =7 Vaeselect
_________ V (Select)

1 0 V3

0 ! v2 Figure 7. Driver supply voltage levels

0 0 V4
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TYPICAL APPLICATIONS
Cascaded LC7931Ds with LC7985NA/ND

116 duty and % blas
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LCD supply

M 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.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO, LTD.,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation 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 SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B nformation (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
sed 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.
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Microcontroller Interfaces

80-segment bar graph display (static)

4-bit
microgentrolier

4

Note

DATAGLKSR, CLKLA,M *

LCTE31D

The LCD driver supply voltage divider circuit is not shown.

16 x 100 - pixel graphics display (1/16 duty and 1/5 bias)

driver controller

16 % 100
80 dot-matrix display
20| Segmants 80| Segments
LG7830N DN LC7a910
X

]

Note

CLKSA, CLKLA, M

The L.CD driver supply voltage divider circuit is not shown.

'LC7931D AND LC7930N DEVICE COMPARISON

Device
Pammoter

LC7931D LC7930N
Number of driver channels & 20 %x 2
Drivar supply voltage range Jto6 YV 451t 110V
Maximum drive duty 116 1432
Package 100-pin QIP 60-pin QIP
Drivar output type Segment Segment and common
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