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80CH Common / Segment Driver For DOT Matrix LCD

1. Introduction

The RA0086 is an 80 channels LCD driver LS| which is fabricated by low power CMOS high voltage
process technology. It can be used either as a COMMON driver or as a SEGMENT driver, by connecting
its CS input to VDD or VSS. In segment driver mode, it can be interfaced in 1-bit serial or 4-bit parallel
method by the controller. In common driver mode, dual type mode is applicable. And in segment mode
application, the power down function reduces power consumption.

2. Features
Power supply voltage: + 5V£10 %, + 3Vt € Power down function (in segment mode)
10% € Applicable LCD duty: 1/64 — 1/256
Supply voltage for display: 6 to 30V (Vbb- € Interface
VEE)
In 80-SEGMENT driver or 80-COMMON DRIVERS
driver selection, to set CS-pin voltage is COM(Cascade) SEG(Cascade)
VSS or VDD RA0086 RA0086
€ 4-bit parallel / 1-bit serial data processing
(in segment mode) 4 High voltage CMOS process
# Single mode / dual mode operation (in 4 Available package Type: LQFP-100 pin, Die
common mode)
3. Pin Configuration
3-1 Internal Block Diagram
SC1 SC2 SC3 - SC78 SC79 SC80

)

V12

V43

V5

80-bit 4-level Driver

VEE
80-bit Dri
M Output tonver D1-SID
DISPOFFB Level
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LCK 80—bi_tD§ta L_atch/Cpmmo_n Data D3-DM

Bi-direction Shift Register
[ ]p4-DR

SCK 20 x 4-bit Segment Data

Bi-direction Shift Register

¥

cL1[ ]
cL2 Clock

Data Latch Control

Control

Power

Down

Function

T

{ JERB
VDD
Vss

|-
ELB

Figure 3-1: Internal Block Diagram
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3-2 Pin Assignment

RAOO86

80CH Common / Segment Driver For DOT Matrix LCD
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Figure 3-2 : LQFP-100 Pin Assignment

3-3 System Block Diagram
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Figure 3-3 : System Block Diagram
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80CH Common / Segment Driver For DOT Matrix LCD

Signal Description

4-1 Block Description

Name Function COM / SEG
Generates latch clock (LCK), shift clock (SCK) and control clock timing
according to the input of CL1, CL2 and control inputs (CS, AMS). In
Clock control common driver application mode, this block generates the shift clock COM/SEG
(LCK) for the common data Bi-directional shift register.
Determines the direction of segment data shift, and input data of each
Data latch Bi-directional shift register. In 4-bit segment data parallel transfer mode,
control data is shifted by a 4-bit unit. In common driver application mode, data is SEG
transferred to the common data shift register directly, which disables this
block.
Controls the clock enable state of the current driver according to the
input value of enable pin (ELB or ERB). If enable input value is “Low”,
Power down | every clock of the current driver is enabled and the clock control block SEG
function works. But if enable input is “High”, current driver is disabled and the
input data value has no effect on the output level. So power
consumption can be lowered.
Output level | Controls the output voltage level according to the input control pin (M| com/SEG
selector and DISPOFFB) (refer to Section 4-2).
20x4-bit Stores output data value by shifting the input values. In 1-bit serial
segment data| interface mode application, all 80 shift clocks (SCK) are needed to store
Bl-directional | all the display data. But in 4-bit parallel transfer mode application, only SEG
shift register 20 clocks are needed. In common driver application mode, this block
does not work.
80-bit data | N segment driver application mode, the data from the 20x4-bit segment
latch / data shift register are latched for segment driver output. In single-type
common data| common driver application,1-bit input data (from DL or DR pin) is shifted | com / SEG
Bl-directional | @nd latched by the direction according to the SHL signal input. In dual-
shift register type common application mode, 80-bit registers are divided by two
blocks and controlled independently (refer to Section 4-2-3).
80-bit level | Voltage level shifter block for high voltage part. The inputs of this block
hift are of logical voltage level and the outputs of this block are at high SEG
shitter voltage level value. These values are input in to the driver.
Selects the output voltage level according to M and latched data value. If
the data value is "High" the driver output is at selected voltage level (VO
80-bit 4-level | or V5), and in the reverse case the driver output value is at the non- SEG
driver selected level (V12 or V43). In segment driver application mode, non-
selected output value is V2 or V3. and when in common driver
application, this value becomes V1 or V4.

6/34
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4-2 Pin Description

RAOO86

80CH Common / Segment Driver For DOT Matrix LCD

Pin I/0 Name Description Function Interface
VDD Logical "High" input port (+5V + 10%, +3V £ 10%)
Power
P
VSS P supply 0V (GND) ower
VEE Logical "Low" for high voltage part
LCD driver |Bias supply voltage input to drive the LCD. Bias voltage
VO, V12, | output  |divided by the resistance is usually used as a supply Power
V43, V5 voltage | voltage source (refer to Section 4-2-2).
level
Display data output pin which corresponds to the
scC1 - LCD driver |respective latch contents. One of VO, V12, V34 and V5 is
sSC80 (0] outout selected as a display driving voltage source according to LCD
P the combination of the latched data level and M signal
(refer to Section 4-2-1).
Clock pulse input for the bi-directional shift register.
— In segment driver application mode, the data is shifted to
20 x 4-bit segment data shift.
Data shift The clock pulse, which was input when the enable bit
CL2 [ (ELB/ERB) is in not active condition, is invalid. Controller
clock — In common driver application mode, the data is shifted to
80-bit common data bi-directional shift register by the CL1
clock.Hence, this clock pin is not used (Open or connect
this pin to VDD).
AC signal
M | for .LCD Alternate signa_ll inpu.t pin for LCD drivir_19. o Controller
driver Normal frame inversion signal is input in to this pin.
output
— In segment driver application mode, this signal is used
for latching the shift register contents at the falling edge of
LA | Data latch |this clock pulse. CL1 pulse "High" level initializes power- | controlier
clock down function block.
— In common driver application mode, CL1 is used as a
shifting clock of common output data.
Control input pin to fix the driver output (SC1~SC80) to VO
Display OFF|level,during "Low" value input. LCD becomes non-selected Controller
DISPOFFB| | control | by VO level output from every output of segment drivers and
every output of common drivers.
cOM / SEG | When CS = "Low", RA0086 is used as an 80-bit segment
driver. VDD/ VSS
CS ! mode  |\yhen CS = "High", RA008S is set to an 80-bit common
control dri
river
According to the input value of the AMS and the CS pin,
application mode of RA0086 is differs as shown below.
i COM
— CS | AMS Application mode ISEG
pplication , .
4-bit llel interf . VDD/VSS
AMS | mode select 0 0 bit parallel interface mode SEG
0 1 1-bit serial interface mode.
1 0 Single type application mode
gle typ PF) : COM
1 1 Dual type application mode

ﬁ//}‘/i‘]ﬁ? RAIO TECHNOLOGY INC.
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- In segment driver application mode, these pins are used
as 4-bit data input pin (when 4-bit parallel interface mode :
AMS = "Low"), or D1_SID is used as serial data input pin
Display data and other pins are not used (connect these to VDD) (when
input / 1-bit serial interface mode : AMS = "High").
D1_SID, Serial input . e . .
D2 DL, /O data / — In common driver application mode, the data is sh_|fted Controller
D3_DM, from D2_DL(D4_DR) to D4_DR(D2_DL), when in single
D4 _DR. left,right | type interface mode (AMS = "Low"). In dual type
data input | application case, the data are shifted from D2_DL and
output D3_DM (D4_DR and D3_DM) to D4 _DR(D2_DL). In each
case the direction of the data shift and the connection of
data pins are determined by SHL input (refer to Section 4-
2-3 ~ 4-2-4).
Shift When SHL = "Low", data is shifted from left to right.
SHL direction | When SHL = "High", the direction is reversed. (refer to VDD/ VSS
control Section 4-2-3)
— In segment driver application mode, the internal
operation is enabled only when enable input (ELB or
ERB) is “Low” (power down function). When several
drivers are serially connected, the enable state of each
driver is shifted according to the SHL input. Connect
these pins as below.
ELB,ERB | I/O Enaple data Segment Driver
input/output SHL =B ERE
L Output Input
H Input Output
- In common driver application mode, power down function
is not used. Open these pins.

4-2-1 Output Voltage Level Control

ﬁ//}‘/i‘]ﬁ? RAIO TECHNOLOGY INC.

Table 4-1
M Latched Data | DISPOFFB Output Jevel (SC1 - SC80)
SEG Mode COM Mode
L L H V12 (V2) V12 (V1)
L H H VO V5
H L H V43 (V3) V43 (V4)
H H H V5 VO
X X L VO VO
8/34 www.raio.com.tw




RAIO RA0086

Version 1.1 80CH Common / Segment Driver For DOT Matrix LCD

4-2-2 LCD Driving Voltage Application Circuit

(1) Segment driver application (CS =“Low")

VDD
VDD
¢ T VO I
—| % 20
R
i o o i
ane
| R % V2
>—|, £1 V12
)R % vs RA0086
._H 0 v43 VO,V5 | Selection Level
| R % V4 To COM V2,V3 | Non-selection Level
l Driver
R % V5 *n =9 (when 1/64 duty) to
—| é TVs  VSS 17(when 1/256 duty)
Figure 4-1
(2) Common driver application (CS = “High”)
VDD
VDD
C T VO —|D_
— 5 vo VDD
"
I v 1V12 SEG1- To LCD
SEG80 Panel
| R V2
—| o SEG RA0086
o
(4R % V3 Driver VO,V5 | Selection Level
—| V1,V4 | Non-selection Level
| R V4
— | 0 V43
R % V5 *n =9 (when 1/64 duty) to
’_H é "|] V5 VSS 17(when 1/256 duty)
Figure 4-2
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4-2-3 Data Shift Direction according to Control Signals

(1) When CS =“Low” (Segment driver application)

AMs | shL [ Application Data Direction Input
Mode Pin
S S S S s s s s
S S8 s s cC c cccccc
C C C C . 7 7 7 7 7 7 7 8
1 2 3 4 3 4 5 6 7 8 9 0
L D|(D|[D| D D|D|D|D|D|D|[D|D
112]13|4 1121341 2]3]|4
p? Shift Directi
D2 I Irection .
D3 Last data First data D1 SID
4-Bit Parallel D4 Ny
D2 DL,
L Data Transfer
S S S S S S S S D3_DM,
Mode (SEG)
S S S s c ccccecececc D4 DR
C C C C . 7 7 7 7 7 7 7 8
1 2 3 4 3 4 5 6 7 8 9 0
H D|(D|D|D D(D|D|D|D|D|D|D
413121 4132|1143 2]1
Shift D o
. ift Direction D2
First data D3 Last data
D4
sTslslsl sTslslslslslsls
clclc clclclclcfc|c|c
771717717 7]|8
4
L 1123 314]5|16|7]8]9|0
. . ] Shift Direction . I
1-Bit Serial Last data ( D1_S|D) First data
H Data Transfer D1_SID
Mode (SEG) s|s|s|s s{s|s|s|s|s|s]|s
clclcelc c|c|c|cyjc|jc|cy|c
771771771718
112 4
H 3 314|15|6]7(8]9]0
Shift Direction Last dataI
First data
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(2) When CS =*“High” (Common driver application)

ﬁ//}‘/iyﬁ? RAIO TECHNOLOGY INC.

AMS | SHL Application Data Direction Input
Mode Pin
Shift Direction
sTsTs] sTsTsTslslsl sTsTs
clelc clclcfc|c|c clc|c
1123 3(3|14|4]4]|4 7178
L glolo|1]|2]s3 g8lolo D2_DL
Input Data Output Data
Single-type (D2_DL) (D4 _DR)
L Application ——
Mode (COM) Shift Direction
sTsTs] ™ sTsTsTslslsl sTsTs
clelc clclclc|c|c clc|c
1123 3(314(4]4]|4 7178
H glolo|1]|2]s3 glolo D4_DR
Output Data Input Data
(D2_DL) (D4 _DR)
Shift Direction
s|s|s s|s|s|s|s|s| s|s|s
clele clclc|c|c|c clc|c
11213 313|(414]4|4 71718 D2 DL
L glofo|1|2]3 8l9o|o| | D3 DM
Input Data 1 Input Data 2 Output Data
Dual-type (D2_DL) (D3_DM) (D4_DR)
H Application
Mode (COM) Shift Direction
s|s|s s|s|s|s|s|s| s|s|s
clelc clclc|c|c|c clc|c
H 11213 3134|444 7171|8 D4 DR
8191011213 8(9]0 D3 DM
Output Data Input Data 2 Input Data 1
(D2_DL) (D3_DM) (D4_DR)
11/34 www.raio.com.tw
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4-2-4 Usage of Data Pins

Table 4-2
COM /SEG Application Mode SHL Data Interface Pin
(CS pin) (AMS pin) D1 _SID D2 DL D3_DM D4 DR
4-bit parallel interface . . . .
SEG mode (AMS = Low) X D1 (input) D2 (input2) D3 (input3) D4 (input4)
(CS =Low) 1-bit serial interface ,
mode (AMS = High) X SID (input) Connect to VDD
i - icati L DL (input DR (output
smglg ty'pb)\(lavlaspgllfatlon Open (input) Open ( . put)
COM mode ( = Low) H DL (output) DR (input)
(CS =High) | 4ual-type application L Open DL (input1) | DM (input2) | DR (output2)
mode (AMS =High) H DL (output2) | DM (input2) | DR (input1)
5. Electrical Characteristics
5-1 Maximum Absolute Limit
Table 5-1
Characteristic Symbol Value Unit
Power supply voltage VDD -0.3-+7.0
Driver supply voltage VLCD 0-+32 \Y
Input voltage VIN -0.3-Vpp+0.3
Operation temperature TOPR -30 - +90 °C
Storage temperature TSTG -55 - +150

NOTE : Voltage greater than above may damage to the circuit.

ﬁ//}‘/i‘]ﬁ? RAIO TECHNOLOGY INC.
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5-2 DC Characteristics

(1) Segment Driver Application
(Vss= 0V, Ta =- 30 — +85°C)

Characteristic Symbol Test Condition Min Typ | Max Unit
] Vop 2.7 5.5
Operating voltage1
Viep ViN= Vb - VEE 6 - 30 v
VIH - 0.8Vop - Vop
Input voltage (1)
Vi - 0 - 10.2Vop
VoH lon=-0.4mA Vop-0.4 - -
Output voltage (2) \Y,
VoL lo.=0.4mA - - 04
Input leakage It VIN= Vop to Vss -10 - 10
current 1 (1) uA
Input leakage li2 ViN= Vbp to VEe -25 - 25
current 2 (3)
On resistance(4) Ron lon= 100pA - 2 4 kQ
IsTBY fcL1=32kHz M =Vss | Vsspin - - 100 MA
Vob = 5V - - 5
Supply current (5) oo foL1 = 32kHz mA
fu = 80Hz Vop = 3V - - 2
lee Vob = 5V - - 500 MA

NOTES:

1) Applied to CL1, CL2, ELB, ERB, D1_SID - D4_DR, SHL, DISPOFFB, M, CS, AMS pin
2) ELB, ERB pin
3) VO, V12, V43, V5 pin
4) VLCD =VDD - VEE, VO = VDD =5V, V5= VEE = -23 V
V12 = VDD-2/n(VLCD), V43 = VEE+2/n(VLCD), n = 17 (1/256 duty, 1/17 bias)
(5) VO =VDD, V12 =1.71V(VDD = 5V) or -0.06V (VDD = 3V),
V43 =-19.71 V(VDD = 5V) or -19.94V (VDD = 3V),
V5 = VEE = -23V, no-load condition (1/256 duty, 1/17 bias)
4-bit parallel interface mode
ISTBY :VDD =5V, fCL2 = 5.12MHz, SHL = VSS,
DISPOFFB = VDD,
M = VSS, display data pattern = 0000
IDD : VDD = 3V, fCL2 = 4MHz, display data pattern = 0101
VDD =5V, fCL2 = 5.12MHz, display data pattern = 0101
IEE : VDD = 5V, fCL2 = 5.12MHz, display data pattern = 0101, VEE pin

~ e~~~
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(2) Common Driver Application
(Vss= 0V, Ta = - 30 — +85°C)

Characteristic Symbol Test Condition Min Typ Max Unit
Vob 2.7 - 55
Operating voltage
Viep ViN= VoD - VeEE 6 - 30 v
ViH - 0.8Vop - Vbb
Input voltage (1)
ViL - 0 - 0.2Voo
VoH lon=-0.4mA Vop-0.4 - -
Output voltage (3) \Y
VoL loL=0.4mA - - 0.4
Input leakage liL1 VIN= Vbp to Vss -10 - 10

current 1 (1)

Input leakage
current 2 (2)

Input leakage

liL2 Vin= 0V, Voo = 5V (PULL UP) -50 -125 -250 MA

current 3 (4) liLs Vin= Vopto VEE -25 - 25
On resistance(5) Ron lon = 100pA - 2 4 kQ
IsTBY fcL1= 32kHz M = Vss| Vsspin - - 100
Vob = 5V - - 200
Supply current (6) | o0 for = 32kHz HA
fu = 80Hz Vob = 3V - - 120
lee Vobp = 5V - - 150
NOTES:
(1) Applied to CL1, D2_DL (SHL = LOW), D4_DR (SHL = HIGH), SHL, DISPOFFB, M, CS, AMS
pin
(2) Pull-up input pins : CL2, D1_SID, D3_DM (AMS = HIGH), ELB (SHL = LOW), ERB (SHL =
HIGH)

(3) D2_DL (SHL = HIGH) , D4_DR (SHL = LOW) pin
(4) VO, V12, V43, V5 pin
(5) VLCD =VDD-VEE, V0 =VDD =5V, V5 = VEE = -23V
V12 = VDD-1/n(VLCD), V43 = VEE+1/n(VLCD), n = 17(1/256 duty, 1/17 bias)
(6) VO =VDD, V12 =3.35V (VDD = 5V) or 1.47V (VDD = 3V),
V43 =-21.35V (VDD =5 V) or -21.47V (VDD = 3 V),
V5 = VEE =-23 V, no-load condition (1/256 duty, 1/17 bias)
single-type mode operation : AMS = VSS, SHL = VSS, DISPOFFB = VDD
D1_SID = D3_DM = VDD, D4_DR = OPEN, ELB = ERB = OPEN,
ISTBY : VDD =5V, M =VSS, D2_DL =VSS
IDD : fM = 80Hz, D2_DL = VDD
VDD = 3V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
VDD =5V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
IEE : fM = 80Hz, D2_DL = VDD
VDD = 5V, current through VEE Pin, display data pattern = 10000000..., 01000000...,
00100000..., 00010000...

ﬁ//’f,f:]ﬁ RAIO TECHNOLOGY INC. 14/34 www.raio.com.tw
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5-3 AC Characteristics

(1) Segment Driver Application
(Vss= 0V, Ta =- 30 — +85°C)

o Test (1) Voo =5V +10% (2) Vob = 3V £10% )
Characteristic Symbol Conditi Unit
ondition | min | Typ | Max | Min | Typ | Max
Clock cycle time tey Duty =50% | 125 - - 250 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise / fall time tr/tF - - - - - - 30
Data set-up time tos - 30 - - 65 - -
Data hold time toH - 30 - - 65 - -
Clock set-up time tcs - 80 - - 120 - - ns
Clock hold time tcH - 80 - - 120 - -
] ) ELB Output 60 125
Propagation delay time tPHL - - - -
ERB Output 60 125
. ELB Input 30 65
ELB,ERB set- - - - -
, set-up time trsu ERB Input 30 65
DISPOFFB low pulse
width twoL - 1.2 - - 1.2 - - V]
DISPOFFB clear time tco - 100 - - 100 - - ns
M- OUT prqpagation tro1 ) ) 10 ) ) 12
delay time
CL1-0UT _
propagation delay time | % CL= 15pF ) ) 10 i ) 121 ws
DISPOFFB - OUT 10
propagation delay time tros i i . } i i
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(2)Common Driver Application
(Vss=0V, Ta = - 30 — +85°C)

o Test (1) Vobo = 5V +10% (2) Voo = 3V +10% )
Characteristic Symbol Conditi Unit
onaiion I min | Typ | Max | Min | Typ | Max
Clock cycle time tey Duty =50% | 250 - - 500 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise / fall time tr/tF - - - 50 - - 50 ns
Data set-up time tos - 30 - - 65 - -
Data hold time toH - 30 - - 65 - -
DISPOFFB low pulse
width twoL - 1.2 - - 1.2 - - V&
DISPOFFB clear time tco - 100 - - 100 - - ns
Output delay time toL 200 250
M—OUT propagation | ., S RN T B A
delay time
CL1-0uUT CL=15pF
propagation delay tro2 - - 1.0 - - 1.2 MS
time
DISPOFFB - OUT
propagation delay trD3 - - 1.0 - - 1.2
time

ﬁ//’f/;ﬁ]ﬁ RAIO TECHNOLOGY INC. 16/34 www.raio.com.tw
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(3) Segment Driver Application Timing

0.8 VDD
CL1 twe =\_ 0.2 VDD
tCS >
08 fwk —,tCH » 0.8 VDD
.8 VDD \ i — ~ 0.
ClLp —02VDD 7 tek N 7 N\ 0.2 VDD
—> — -«
< toy > Jlos i ton R
D1 _SID i N
-D4 DR X )%,0.8 VDD 02voDX
. o,
DISPOFFB « woL by
X /
Ccu1
! 2 3 19 20 . ogvpD
cz \__/ /S w7
‘tPHL‘
ELB, ERB —
(Output 1 ) 02VDDx_
1,
ELB, ERB OZVDD-: PSU_
(Intput 2) VDA
0.8 VDD
M X
2.2 VDD oo R
t
CL1 0.2 vDDNE - >
E ,08VDD
DISPOFFB %
0.2 VDD t
< PD3 >
SC1-SC80
(Latched Data)
Figure 5-1
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(4) Common Driver Application Timing

ﬁ’/ﬁf]fﬂ? RAIO TECHNOLOGY INC.

< fov >
0.8 VDD \ 0.8 VDD
CL1 0.2 VDD ,; towekn ;\ f 3 0.2VDD
> —> it - - <_ te
B tos P ton R
(1)DI ¥ 08VDD 0.2 VDD,
t
< DL » 0.8 VDD
(*1)DO {
0.2 VDD
t iig tCD >
DISPOFFB « woL > -
(*1) When in single-type interface mode
DI=>D2_DL (SHL=L), D4_DR (SHL=H)
DO=>D4_DR (SHL=L), D2_DL (SHL=H)
When in dual-type interface mode
DI=>D2_DL and D3_DM (SHL=L), D4_DR and D3_DM (SHL=H)
DO=>D4_DR (SHL=L), D2_DL (SHL=H)
0.8 VDD
M A
0.2 VDD tops R
i ) tpo2
CL1 0.2 VDD T
5 :,0.8VDD
DISPOFFB S
0.2 VDD tops
SC1-SC80 _ g
(Latched Data) X
Figure 5-2
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5-4 Power Down Function

In the case of cascade connection of segment mode drivers, RA0086 has a "power down function"

in order to reduce the power consumption.

SHL Enable Enable Current Driver Status The Other Drivers
Input Output Status
L ERB eLg | While ERB =Low, current Disabled
driver is enabled.
H ELB ERB Whlle ELB =Low, current driver Disabled
is enabled.

* In the case of common driver application, power down function does not work.

CL1

CL2

ELB1 (Input1)

ERB1/ELB2
(Output 1/Input 2)

ERB2/ELB3
(Output 2/Input 3)

ERB3/ELB4
(Output 3/Input 4)

ELB4 (Output 4)

:

:

]

in 1 2

1n 1

AT T ATy

1n

R R

R R —

R

Note :

1.SHL=High (ELB=Input, ERB=Output)

Current RA0086’s ERB must be connected to the next RA0086’s ELB

2.When in 4-bit parallel interface mode : n=20
When in 1-bit serial interface mode : n=80

Figure 5-3

19/34
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5-5 Operation Timing Diagram

5-5-1 4-bit Parallel Mode Interface Segment Driver

€ When SHL = Low

19 20

CL2 1 l
ID

19 20

e

1 2

D1_S :>< SC5 >< SC1

>< SC5 >< SC1

SC77>< SC73><

D2_DL :>< sce >< SC2

>< SC6 >< SC2

SC78>< SC74><

D3_DM X SC7 >< SC3

>< SC7 >< SC3

SC79>< SC75><

D4_DR }< SC8 >< SC4

>< SC8 >< SC4

SC80>< SC76><

ERB (Input) —\

ELB (Output)

CL1

SC1-SC80

€ When SHL = High

Figure 5-4

SC4 >< SC8 ><

SC3 >< SC ><

SC2 >< SC6 ><

SC1 >< SC5 ><

ERB (Input) —\

ELB (Output)

CL1

SC1-SC80

ﬁ’/l’f,é]ﬁ RAIO TECHNOLOGY INC.

Figure 5-5
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5-5-2 1-bit Serial Mode Interface Segment Driver

€ When SHL = Low

79 80 1 2 3 79 80 1 2

ce | LI LT LT LT PP L L L
D1_SID X SC2 >< SC1 SC80 ><SC79 ><SC78 >< SC2 >< SC1 SC80>< SC79><

ERB (Input) —I

ELB (Output) |

= [

SC1-SC80

Figure 5-6

€ When SHL = High

79 80 1 2 3 79 80 1 2

D1_SID :><SC79><SC80 SC1 ><SCZ ><SC3 ><SC79>< SC80 SC1 >< SC2 ><

ERB (Input) —I

ELB (Output) |

CL1 r—l

SC1-SC80

Figure 5-7
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5-5-3 Single-type Interface Mode Common Driver

€ When SHL = Low

.
—n

L]l

.

CL1 H

D2 DL

D4_DR

COM_DATA1

COM_DATA2

COM_DATA3

COM_DATA79

COM_DATAS80

<+—— Common area of current driver ——

Figure 5-8

€ When SHL = High

~
©
©
o

_|_\
— 1
1
E——
P—

CL1 H

D4_DR

D2 DL

COM_DATA1

COM_DATA2

COM_DATA3

COM_DATA79

COM_DATAS80

<«—— Common area of current driver ———

Figure 5-9
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5-5-4 Dual-type Interface Mode Common Driver

€ When SHL = Low

D2 DL

onfad Al AN o
d
e

D3 DM

D4 DR |

COM_DATAT1 ]
COM_DATA2 [ 1
COM_DATA3 [

COM_DATA39 [

COM_DATA40 L

COM_DATA41 [ ]

COM_DATA42 [

COM_DATA43 [

COM_DATA79 [

COM_DATA80 [

Figure 5-10

€ When SHL = High

B 1 By

CL1

D2_DL

b L.
_
:
:
=
-

D3_DM
D4 DR [
COM_DATAT1 L

COM_DATA2

COM_DATA3 r

COM_DATA39
COM_DATA40

COM_DATA41
COM_DATA42

COM_DATA43

COM_DATAT79
COM_DATAB80 J

Figure 5-11
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5-5-5 Common / Segment Driver Timming (1/200 Duty)

138 200 1 200 1 199 200 1 189 200
cv ¢ ¥ [ v v ¥ W ¥ v ¥
Latched Vi N NS Y. T— o NS N T
Cata (SEG) i i A N\ W .\ _/ __IC S RN . N I
M
COM_DATA1 ! ' ' ! !
COM_DATA199 j ; ; ; i ;
COM_DATAZ200 ' i
comi
'.’.'4
W5
w0
Wi
comM1g9
'.J.'4 .............................................................................
e e e L R T = = - e = = - = = = - = e e e e e e e ——] - e
COM200
SEG_DATA1

D1-D4 f'{ \)< X :>{
Latched_Data "\{ ...................
e o
Enakle Qut J ...................

Figure 5-12
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6. Application Information

6-1 4-bit Parallel Interface Mode (80-Ch. Segment Driver)

(1) Lower View (SHL =L, AMS=1L)

."II.-"I
.'l,l
{f
|
LCD PANEL ".,".
| h
s1 s80 S81 ------- S160 ,‘ ‘ sno-eeee-- Sn+80
{1
I‘ I I‘ I II I I‘
SCB0 ------ sC1 SC80 ------ sc1 SC80 - ----- SC1
——L] ERB ELE[1—®[] ERB ELB 37@44'{ ERE ELB]
e
+—rcs —fcs —] c=
—— AMS ] AMS [ AMS
t— 4 SHLpy_sipo4pr | £ HL pi_sipp4_om +— SHL py_sip-D4_DH
7 ? AT ? e I_l
4-bit serial # ?
data input 2 hd 4 ] 4

Figure 6-1

(2) Upper View (SHL =H, AMS =)

4-bit seria . . SV
data input ;4 ’;_. )

4
3 J [ n]
Di_SIo-D4_0R | D1_SID-04 DR D1_SiD-D4 DR
el ] SOy B R T o S
AMS AMS AMS
cs cs cs
L—E ELB ERE [1-——®[] ELB eRB [—G—»O e ERE O
i
sCt sCa s 5Ca0 sc sCa0
e S s S
/ /
§1 eeees 580 S81 oo s180 /- R Sn+20

LCD PANEL 1\

Figure 6-2
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6-2 1-bit Serial Interface Mode (80-Ch. Segment Driver)

(1) Lower View (SHL=L,AMS=L)

/f
U
LCD PANEL "ul".
[}
b
Sl eeenns 580 §81 -eeees 5160 ,‘ | Sn e an+80
I
D (S A
5Ca0 - 5C SCE0 5C1 v SCEO ------ SC1
— [ ERB ELE [}—m{] ERE Bep—\N—— »ERE ELB[]
| S ﬁc cs " L—E cs
- L[] amMs L[ AMS T ams
D2_DL- 02_DL- D2_DL-
J,_E SHL p1_sip D4 DR DS\/?TE SHL p1_sip D4.DR msd ,J,_E SHL p1_sip D4_DRD9
O
1-bit serial * ? ( +
data input W
Figure 6-3
(2) Upper View (SHL = H, AMS =H)
1-bit serial i i
data input iz'
0O 0 .| o) 0
5 D1_5ID L[ I 01 SID
D20 SHL 02_DL- SHL D2 DL- SHL
D4 DR AMS b4_DR AMS D4_OR AMS
cs :'_,J Cs :'_J Cs ]j
——— ERE -~ [ ELB = ERE [
5C1 3CA0 5C1 SCA0 5C1 S8
: A
51 580 221 S160 (,ﬁ =1 S Sn+E0
|
|I |I
LCD PANEL \\
|'I‘.|l|
|II ll
Figure 6-4
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6-3 Single-type Interface Mode (80-Ch. Common Driver)

input data 1)—;

D4_DR
SoE0[— C1
+—i1 cs
o[ &M= -
v
/Jj—E SHL  p2 pL s [J—e] CEO
D4BR ccan —m CA1
= 1
; LCD PANEL
+—1] cs :
— ] T L : T
J;_E SHL  p2 oL sct [O—| cia0
BLPR scany—m ci81
o ; :
+—1] cs : 3
—— ams *
J:—E SHL  pz oL sC1 [ C240
m |
Figure 6-5
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6-4 Dual-type Interface Mode (40-Ch. + 40-Ch. Common Driver)

RAOO86

80CH Common / Segment Driver For DOT Matrix LCD

input data T)ﬁ‘

D4_DOR

SCE0 T—m 1
+—0] o= : :
— T ; : ;
I—E SHL.  pppL sc1 [—d CaD
D+ DR _
sceo 1w cai LCD PANEL
¢ : ’ {1/2)
+—es : : :
EE— : : v
J:—E SHL prol so1 [0 c1m0
input data 2 >— 03 DM PEOR oo | cia
I_ ce 5"::-1'6 = C200
o~ =,
I e o i e
— SHL  pam sct —m| o240
D+_DR i
= SC80 [—m C2#1
+—cs i 5
] ans : ; v LCD PANEL
I—C SHL  pz oL sC1 [J—ms C320 (2/2)
D+_CR l
- SC80 [ —w cant
s AERE
— : : E
A B
_,Jj O  peor  sct[0—» cumo
LI
Figure 6-6

NOTE: Using this application mode (dual-type common mode), the duty ratio can be reduced to half.

In case, 1/200 duty can be used to drive the 400 common LCD panel.
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6-5 Application Circuit Example

vop
com
/SEG 4 4 4
1 / 4 4 4
g
R Zvi_Acou ) ) 0 ] 0 0
i} VoV D1_SID-D4_DR Vo-v5 D1_SID-D4_DR V0-v5 D1_SID-D4_DR
IRI b3 VZ/ SEG \j DISPOFF cL1 j/ \j DISPOFF cL \1: DISPOFF cLi
(nI.IA)R s v3/ hulY e u c2[¥  Ou cL2
3 SEG
” 3 ELB ers [F—>] ELB ers [—>L] ELB ErRs 1
q
R Jv4 / com avs RA0086 avs RA0086 avs RA0086
J—3
1t
9 cs cs cs
R :: V5 / gé"é
i SHL SHL SHL
> sct SC8o sct SC80 SC1 SC80
o o et = M I N —— = M R I
vss
VEE |L SEG1-SEG80 SEG1-SEGE0 SEG1-SEG80
" 51 bR ST 580 e — S160 PP 5240
DISPOFF sceo| c1
cs comt-\ i
avs RA0086 comsof| :
v
SHL sci 80
4 VOVS oy D2 DL
M D4_DR
DISPOFF scao| cat
®  RA0086 cone)
Avs comsof 240 X 240 LCD MODULE
v
RAIO SHL st 160
1 VOV5 gy D2 DL
STN 4 = I;I
Controller
M D4_DR
DISPOFF scaol ctet
DISPOFFB [ cs
m comt-| i
FRAME(M) = avs RAO086 comgof| i
v
coM_DATA [
D104 7 SHL sc1 G240
cL1 > 4 VOV oy D2_DL
cL2 =
Figure 6-7 : Application Circuit
15
ALL4 0 ,‘B paci4 01
D70 e DoL7 0]
MR »i/VE
/MCE /CE
MCU 66256
RA6963
e ) CDATA
e /
0RO ) Decoder | —/CE FR W D2_DL e
1RADD&E:> 840*64 LCD
AD pL/D
] LP »DISPOFFB
D0-07 |4 re P{SDO-SD7
RD »/RD HSCP
VR >R DSPON (\?—-m (}SBI"SI&D 161~524
RES p{/RST
x1_ xe EP| “‘_IELB ERB| ELB  ERB
IDISPOFFE OFFB >
RADOBE RADOBE
L e o ) —
POFF = —{CL1 cL1 —
vi L2 CL2
v2 D1- D=
Power
supply V3
converter Vi
el V5
vee | —&

Figure 6-8 : RA6963 with RA0086 Application Circuit
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15
ALL4 0] ; [14 01
£ Jdnr L1
MCU o S Mol ==
#CE——/MCE I
66256
Al 0
F o2 1
Al-AT RADOBE
_%Decoder —p/Cs .c.n;rrg :> 380*840 LCD
070 —p| 4.
= RABB3S
Do-D7 7 P{D0-07 B
RD PURD Lp RAQOES
R Plwr ¥YDIS ISPOFFE :>
RES »/rES KL= R
XDo-xD3 4 {} {} (} (}
XG XD fﬂ.ﬂ ERB ELB  ERB ELB  ERB ELB ERS
T—1 SPOFFB SPOFFB ISPOFFB DISPOFFB
l vID LEH RADOSE RADCAE RADOSE RADCSE
FOFF [ 1-18MHz —-(;‘.1 ._.é.n _’cu:‘ __:C:L‘.l
4 g S cL2 =k =
Power v2 _DJ.- |‘ 1 =[4) r D1-04] DI‘ =14
supply | |
converter Ve 4
vee =& % L3 7
Figure 6-9 : RA8835 with RA0086 Application Circuit
4-12MHz
mllm|
%G XD
AD PpRS
- FR
AL-A7 [ —pzCs1
p— Decoder
10R@ — —Pcse
e RABGE 240160 LCD
4/8
D0-D3(D0-D7}<4 > Pi00-03¢00-07> P
— ZDOFF
RD PZRD
WR PR e
i {} {} A
LDO-LD3 M‘_.ELB ERB ELB  ERB| ELB ERB
»{DISPOFFB »DISPOFFB lpisPOFFB
l ViD RAODB6 RAOOBS RAOOEE
] M M M
POFF —»CL1 HCL1 »{CL1
vi L4 CL2 »{CL2 cL2
Power vz Di=n4] 1-Ddl |' DI=D4
supply V3
converter V4
vee | —& 2 7] T4 | 4

Figure 6-10 : RA8806 with RA0086 Application Circuit
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7-1 Package Information

RAOO86

80CH Common / Segment Driver For DOT Matrix LCD

AAARAAAARAA]

ARARAARARARL1RAARAAARAS

I

Tk

\_\—L/lr

ﬂﬂﬁﬂﬂﬂﬂﬁﬂﬁﬂﬂﬂ
| T

| *q%
|

|

I

E1

|
1/

JETAL &

1]

{ P '|| 5
DATUM PLENE " _ ! L \
I
LG 100N —-l |-— % =
B A
b 52
g
i

DIMENSICN IN MM DIMENSICN IN INCH

SMBOL MM [ NOM. | MAX. | MIN. | MNOM. | MAX

A 160 0.063

Ll 0.05 015 | 0.001 0.006

A2 1.35 | 140 | 1.45 | 0.053 | 0,085 | D.OST

b 017 | D20 | 023 | 0007 | O.ODE | 0.00%

[ 0.9 046 | 0.004 0,006

[ 0.50 BASIC 0020 BASIC

D 1600 BASKE D630 BASC

o1 14.00 BASK 0551 BASIC

E 16.00 BASIC 0.630 BASIC

E1 14.00 BASIC 0,551 BASC

L [ 045 [ 060 ] 075 [ 008 [ oo [o030

L 100 REF. 0,038 REF.

R1 [0l (003

R 0.08 0.20 | 0,003 0.008

a 0 35 7 1] 3.5 7

el | 0 0

a2 11 12 13 11 12 13

a3 i 12 13 1" 12 13
ECEC MS-026 {RED)

A NOTES @ DIMENSKONS " DI " AND * E1 " DD NOT INCLUDE MGLD
PROTRUSICN. ALLOWABLE PROTRUSION B 0.25 mm PER SIDE.
" D1 AND " E1 " ARE MAXIMUM PLASTIC BODY SIZE DIMENSICHS

INCLLIDING MGLD

GAUGE PLANE

I
|
)
3

&
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7-2 Die Form
T ON T OOOOOMNOULITOHOANTODNDONOLUTOAN OO 0 N~
OO OO IITIT I T TITTTITTTITNNNDONDNDONONMONOMMOMANNN
[CHONONONONONONONONONONONONONONONONONONONONONONONONONONG]
DOODBDDOODODDDDOLDDODDODDODODODOODDNDODON
LTONTODOMNOUITNONANTOODDOMNOUOTONMHAN—O O ©
MNMNNMNMNMNMNOOOOOOOOOOLLWLLWOLWLWLWHLWLWLWLWSI
scs5 76| OO OOOOOOO0OOOOO0OOOODOOOOOOOOOODO O j47 SC26
scse 77 O — O J46 sc25
scs7 78) O RAGOS f O 45 sc24
scss 79 O 0O 44 scz3
scs9 8sof O O J43 sc22
sceo 81 O O f42 sca1
sce1 82 O O f41 sc20
sce2 83 O O J40 sci19
SCce3 84f O O J39 sci1s
sce4 850 O 0O [38 sci17
sce5 86 O O J37 sci1e
sces 87) O O f36 scis
sce7 88| O O J35 sci4
sces 89f O (0,0) O f34 sc13
Sce9 90 O O J33 sci12
sc7o 91 O RA0086 O J32 sci1
sc71 92 O O 31 sc1o
sc72 93 O O J30 sc9
sSc73 94 O O J29 scs
sc74 95 O O §28 sc7
SC75 96§ O O §27 scse
sc7e 97 O O j26 scs
sc77 98 O O J25 sca
sc78 99 O O J24 sc3
scr100f OO0 DD D ODODODDODOODODOODOOOOOOOOOQO §23 sc2
~ N O I IO ©O©O &~ 0 0O O v~ AN MO T IO © N 0 O O «—
’_> - - v v - v v v v+ N N
oOmWwwTNONsSODAOLNES 2 AOND - M
PadNo. 3 HE Y S S>>0 H 05200990230 q
2 o <+ N
a [a R TSN
(70
o}
[a]
Figure 7-2
NOTE : Die Size=2956.6*2452.6um
Table 7-1
Die Size 2956.6*2452.6um
Pad Size 1 Pad #2~#21 : 80*45um
Pad Size 2 Pad #1, #22~#100 : 68*45um
Table 7-2
Parts Number Package
RA0086 Die
RA0086L3N LQFP-100 pin

ﬁ//’f,i‘]ﬁ RAIO TECHNOLOGY INC. 32/34 www.raio.com.tw



RA

Version 1.1

o

7-3 PAD Coordinate

Pad.No |Pad Name| X-axis Y-axis
1 SC80 1238.4 1082.1
2 ERB 1098.6 1082.1
3 VEE 977.6 1082.1
4 V5 862.6 1082.1
5 V34 747.6 1082.1
6 V12 626.6 1082.1
7 VO 511.6 1082.1
8 Cs 396.6 1082.1
9 M 281.6 1082.1
10 DISPOFFB| 166.6 1082.1
11 VDD 51.6 1082.1
12 SHL -63.4 1082.1
13 VSS -178.4 1082.1
14 D4_DR -293.4 1082.1
15 D3_DM -408.4 1082.1
16 D2_DL -523.4 1082.1
17 D1_SID -638.4 1082.1
18 CL2 -753.4 1082.1
19 AMS -868.4 1082.1

20 CL1 -983.4 1082.1
21 ELB -1098.4 1082.1
22 SC1 -1238.4 1082.1
23 SC2 -1383.3 1071.2
24 SC3 -1383.3 980.2
25 SC4 -1383.3 889.2
26 SC5 -1383.3 798.2
27 SC6 -1383.3 707.2
28 SC7 -1383.3 616.2
29 SC8 -1383.3 525.2
30 SC9 -1383.3 434.2
31 SC10 -1383.3 343.2
32 SC11 -1383.3 252.2
33 SC12 -1383.3 161.2
34 SC13 -1383.3 70.2

35 SC14 -1383.3 -20.8
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Pad.No |Pad Name| X-axis Y-axis
36 SC15 -1383.3 -111.8
37 SC16 -1383.3 -202.8
38 SC17 -1383.3 -293.8
39 SC18 -1383.3 -384.8
40 SC19 -1383.3 -475.8
41 SC20 -1383.3 -566.8
42 SC21 -1383.3 -657.8
43 SC22 -1383.3 -748.8
44 SC23 -1383.3 -839.8
45 SC24 -1383.3 -930.8
46 SC25 -1383.3 -1021.8
47 SC26 -1383.3 -1112.8
48 SC27 -1228.5 -1131.3
49 SC28 -1137.5 -1131.3
50 SC29 -1046.5 -1131.3
51 SC30 -955.5 -1131.3
52 SC31 -864.5 -1131.3
53 SC32 -773.5 -1131.3
54 SC33 -682.5 -1131.3
55 SC34 -591.5 -1131.3
56 SC35 -500.5 -1131.3
57 SC36 -409.5 -1131.3
58 SC37 -318.5 -1131.3
59 SC38 -227.5 -1131.3
60 SC39 -136.5 -1131.3
61 SC40 -45.5 -1131.3
62 SC41 45.5 -1131.3
63 SC42 136.5 -1131.3
64 SC43 2275 -1131.3
65 SC44 318.5 -1131.3
66 SC45 409.5 -1131.3
67 SC46 500.5 -1131.3
68 SC47 591.5 -1131.3
69 SC48 682.5 -1131.3
70 SC49 773.5 -1131.3
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Pad.No |Pad Name| X-axis Y-axis
71 SC50 864.5 -1131.3
72 SC51 955.5 -1131.3
73 SC52 1046.5 -1131.3
74 SC53 1137.5 -1131.3
75 SC54 1228.5 -1131.3
76 SC55 1383.3 -1112.8
77 SC56 1383.3 -1021.8
78 SC57 1383.3 -930.8
79 SC58 1383.3 -839.8
80 SC59 1383.3 -748.8
81 SC60 1383.3 -657.8
82 SC61 1383.3 -566.8
83 SC62 1383.3 -475.8
84 SC63 1383.3 -384.8
85 SC64 1383.3 -293.8
86 SC65 1383.3 -202.8
87 SC66 1383.3 -111.8
88 SCe7 1383.3 -20.8
89 SC68 1383.3 70.2
90 SC69 1383.3 161.2
91 SC70 1383.3 252.2
92 SCT71 1383.3 343.2
93 SC72 1383.3 434.2
94 SC73 1383.3 525.2
95 SC74 1383.3 616.2
96 SC75 1383.3 707.2
97 SC76 1383.3 798.2
98 SC77 1383.3 889.2
99 SC78 1383.3 980.2
100 SC79 1383.3 1071.2
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