KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

INTRODUCTION
100 QFP-1420C
The KS0086 is an LCD driver LS| which is fabricated by low power
CMOS high voltage process technology.

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 seg-
ment mode application, the power down function reduces power
consumption.

FEATURES

* Power supply voltage : +5V + 10 %, +3V +10 %
« Supply voltage for display : 6 to 28 V (VDD-VEE)
¢ 4-bit parallel/1-bit serial data processing (in segment mode).

* Single mode operation / dual mode operation (in common
mode).

* Power down function (in segment mode).
« Applicable LCD duty : 1/64 ~ 1/256

100 TQFP-1414

¢ Interface
DRIVER
COM (cascade) SEG (cascade)
KS0086 KS0086

» High voltage CMOS process
« Available PKG type : bare chip, 100-QFP, 100-TQFP and 100-TAB.
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80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PACKAGE INFORMATION
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

KS0086TB
PKG TYPE
100TCP PACKAGE
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#1 #20
* PKG TYPE = 100 - TAB - 35 mm
* INPUT LEAD PITCH = 0.80 mm

* OUTPUT LEAD PITCH = 0.22 mm
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80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PAD DIAGRAM (KS0086/KS0086TB))
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M 38
D2 DL 45
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vo 36
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PAD LOCATION (KS0086/KS0086TB)

PAD PAD COORDINATES PAD PAD COORDINATES PAD PAD COORDINATES
NO. NAME X v NO. NAME X v NO. NAME X v
1 SC51 -1690 1959 35 V12 -900 -1959 69 SC19 2029 544
2 SC52 -2029 1884 36 VO =775 -1959 70 SC20 2029 678
3 SC53 -2029 1750 37 Cs -600 -1959 71 SC21 2029 812
4 SC54 -2029 1616 38 M -475 -1959 72 SC22 2029 946
5 SC55 -2029 1482 39 DISPOFFB -350 -1959 73 SC23 2029 1080
6 SC56 -2029 1348 40 VDD -225 -1959 74 SC24 2029 1214
7 SC57 -2029 1214 41 SHL -100 -1959 75 SC25 2029 1348
8 SC58 -2029 1080 42 VSS 25 -1959 76 SC26 2029 1482
9 SC59 -2029 946 43 D4_DR 266 -1959 77 SC27 2029 1616
10 SC60 -2029 812 44 D3_DM 470 -1959 78 SC28 2029 1750
11 SC61 -2029 678 45 D2_DL 711 -1959 79 SC29 2029 1884
12 SC62 -2029 544 46 D1_SID 915 -1959 80 SC30 1690 1959
13 SC63 -2029 410 47 CL2 1040 -1959 81 SC31 1529 1959
14 SC64 -2029 276 48 ELB 1165 -1959 82 SC32 1368 1959
15 SC65 -2029 142 49 CL1 1290 -1959 83 SC33 1207 1959
16 SC66 -2029 8 50 ELB 1496 -1959 84 SC34 1046 1959
17 SC67 -2029 -126 51 SC1 2029 -1884 85 SC35 885 1959
18 SC68 -2029 -260 52 SC2 2029 -1735 86 SC36 724 1959
19 SC69 -2029 -394 53 SC3 2029 -1601 87 SC37 563 1959
20 SC70 -2029 -528 54 SC4 2029 -1467 88 SC38 402 1959
21 SC71 -2029 -662 55 SC5 2029 -1333 89 SC39 241 1959
22 SC72 -2029 =797 56 SC6 2029 -1199 90 SC40 80 1959
23 SC73 -2029 -931 57 SC7 2029 -1065 91 SC41 -80 1959
24 SC74 -2029 -1065 58 SC8 2029 -931 92 SC42 -241 1959
25 SC75 -2029 -1199 59 SC9 2029 =797 93 SC43 -402 1959
26 SC76 -2029 -1333 60 SC10 2029 -662 94 SC44 -563 1959
27 SC77 -2029 -1467 61 SC11 2029 -528 95 SC45 =724 1959
28 SC78 -2029 -1601 62 SC12 2029 -394 96 SC46 -885 1959
29 SC79 -2029 -1735 63 SC13 2029 -260 97 SC47 -1046 1959
30 SC80 -2029 -1884 64 SC14 2029 -126 98 SC48 -1207 1959
31 ERB -1479 -1959 65 SC15 2029 8 99 SC49 -1368 1959
32 VEE -1275 -1959 66 SC16 2029 142 100 SC50 -1529 1959
33 V5 -1150 -1959 67 SC17 2029 276
34 Va3 -1025 -1959 68 SC18 2029 410
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

KS0086TQ
PKG TYPE
100TQFP PACKAGE
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sce4 [97] [29] SC56
sc2s [98] SC55
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* PKG TYPE =100 - TQFP - 1414
* PKG THICKNESS =1.00 ( 0.05) mm
* PKG SIZE =14.00 (+0.10) X 14.00 ( # 0.10) mm
* PAD PITCH =0.5mm
* PAD WIDTH =0.20 (+ 0, 07, -0.03) mm

*PAD LENGTH  =1.00 (+0.1) mm
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PAD DIAGRAM (KS0086TQ)
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PAD LOCATION (KS0086TQ)

PAD PAD COORDINATES PAD PAD COORDINATES PAD PAD COORDINATES

NO. NAME X v NO. NAME X v NO. NAME X v
1 SC28 -1969 1691 35 SC62 -515 -2064 69 D1_SID 1969 924
2 SC29 -1969 1551 36 SC63 -390 -2064 70 CL2 1969 1049
3 SC30 -1969 1411 37 SC64 -265 -2064 71 AMS 1969 1174
4 SC31 -1969 1271 38 SC65 -140 -2064 72 CL1 1969 1299
5 SC32 -1969 1131 39 SC66 -15 -2064 73 ELB 1969 1504
6 SC33 -1969 991 40 SC67 110 -2064 74 SC1 1969 1904
7 SC34 -1969 851 41 SC68 235 -2064 75 SC2 1969 2029
8 SC35 -1969 711 42 SC69 360 -2064 76 SC3 1360 2064
9 SC36 -1969 571 43 SC70 485 -2064 7 SC4 1235 2064
10 SC37 -1969 431 44 SC71 610 -2064 78 SC5 1110 2064
11 SC38 -1969 2901 45 SC72 735 -2064 79 SC6 985 2064
12 SC39 -1969 151 46 SC73 860 -2064 80 SC7 860 2064
13 SC40 -1969 11 47 SC74 985 -2064 81 SC8 735 2064
14 SC41 -1969 -151 48 SC75 1110 -2064 82 SC9 610 2064
15 SC42 -1969 -291 49 SC76 1235 -2064 83 SC10 485 2064
16 SC43 -1969 -431 50 SC77 1360 -2064 84 SC11 360 2064
17 SC44 -1969 -571 51 SC78 1969 -2029 85 SC12 235 2064
18 SC45 -1969 =711 52 SC79 1969 -1904 86 SC13 110 2064
19 SC46 -1969 -851 53 SC80 1969 -1779 87 SC14 -15 2064
20 SC47 -1969 -991 54 ERB 1969 -1475 88 SC15 -140 2064
21 SC48 -1969 -1131 55 VEE 1969 -1270 89 SC16 -265 2064
22 SC49 -1969 -1271 56 V5 1969 -1145 90 SC17 -390 2064
23 SC50 -1969 -1411 57 V43 1969 -1020 91 SC18 -515 2064
24 SC51 -1969 -1551 58 Vi2 1969 -895 92 SC19 -640 2064
25 SC52 -1969 -1691 59 VO 1969 =770 93 SC20 -765 2064
26 SC53 -1640 -2064 60 Cs 1969 -595 94 SC21 -890 2064
27 SC54 -1515 -2064 61 M 1969 -470 95 SC22 -1015 2064
28 SC55 -1390 -2064 62 DISPOFFB 1969 -345 96 SC23 -1140 2064
29 SC56 -1265 -2064 63 VDD 1969 -220 97 SC24 -1265 2064
30 SC57 -1140 -2064 64 SHL 1969 -95 98 SC25 -1390 2064
31 SC58 -1015 -2064 65 VSS 1969 30 99 SC26 -1515 2064
32 SC59 -890 -2064 66 D4_DR 1969 272 100 SC27 -1640 2064
33 SC60 -765 -2064 67 D3_DM 1969 477
34 SC61 -640 -2064 68 D2_DL 1969 719
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BLOCK DIAGRAM
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80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

BLOCK DESCRIPTION

Name

Function

com/
SEG

Clock control

Generates latch clock (LCK), shift clock (SCK) and control clock timing
according to the input of CL1, CL2 and control inputs (CS, AMS). In
common driver application mode, this block generates the shift clock
(LCK) for the common data I|-directional shift register.

com/
SEG

Data latch control

Determines the direction of segment data shift, and input data of each I-
directional shift register. In 4-bit segment data parallel transfer mode,
data is shifted by a 4-bit unit.

In common driver application mode, data is transferred to the common
data shift register directly, which disables this block.

SEG

Power down function

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”,
every clock of the current driver is enabled and the clock control block
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 consump-
tion can be lowered.

SEG

Output level selector

Controls the output voltage level according to the input control pin (M
and DISPOFFB) (refer to PIN DESCRIPTION).

com/
SEG

20x4-bit segment data
I-directional shift
register

Stores output data value by shifting the input values. In 1-bit serial inter-
face mode application, all 80 shift clocks (SCK) are needed to store all
the display data.

But in 4-bit parallel transfer mode application, only 20 clocks are
needed.

In common driver application mode, this block does not work.

SEG

80-bit data latch/common
data I-directional shift
register

In segment driver application mode, the data from the 20x4-bit segment
data shift register are latched for segment driver output. In single-type
common driver application,1-bit input data (from DL or DR pin) is
shifted and latched by the direction according to the SHL signal input.
In dual-type common application mode, 80-bit registers are divided by
two blocks and controlled independently

(refer to NOTE 3).

cowm/
SEG

80-bit level shifter

Voltage level shifter block for high voltage part. The inputs of this block
are of logical voltage level and the outputs of this block are at high volt-
age level value. These values are input in to the driver.

SEG

80-bit 4-level 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 or V5), and in the reverse case the driver output value is at the non-
selected level (V12 or V43). In segment driver application mode, non-
selected output value is V2 or V3. and when in common driver applica-
tion, this value becomes V1 or V4.

SEG
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PIN DESCRIPTION

Pin Input Name Function Interface
Output
VDD Logical "High" input port (+5 V + 10%, +3 V * 10%)
Power
VSS supply 0V (GND) Power
VEE Logical "Low" for high voltage part
LCD driver Bias supply voltage input to drive the LCD.
VO, V12, R L . R
Va3, V5 Input output Bias voltage divided by the resistance is usually used as a supply Power
' voltage level | voltage source (refer to NOTE 2).
Display data output pin which corresponds to the respective latch
SC1 LCD driver contents. _ _ N
~ Output outout One of VO, V12, V34 and V5 is selected as a display driving volt- LCD
SC80 p age source according to the combination of the latched data level
and M signal (refer to NOTE 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 register at the falling edge of this clock pulse.
Data shift The clock pulse, which was input when the enable bit (ELB/ERB)

CL2 Input clock is in not active condition, is invalid. Controller
- 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 Input for LCD
driver output

Alternate signal input pin for LCD driving.

: ] . . ) — ntroller
Normal frame inversion signal is input in to this pin. Controlle

- In segment driver application mode, this signal is used for latch-
ing the shift register contents at the falling edge of this clock pulse.
CL1 pulse "High" level initializes power-down function block. Controller
- In common driver application mode, CL1 is used as a shifting
clock of common output data.

Data latch

cL1 Input clock

Control input pin to fix the driver output (SC1~SC80) to VO level,
Display off during "Low" value input. LCD becomes non-selected by VO level Controller

control output from every output of segment drivers and every output of
common drivers.

DISPOFFB Input

cs Input coml\/(l)/jeEG When CS ="Low", KS0086 is used as an 80-bit segment driver. VDDIVSS
P control When CS = "High", KS0086 is set to an 80-bit common driver
According to the input value of the AMS and the CS pin, applica-
tion mode of KS0086 is differs as shown below.
CSs AMS Application mode COM/SEG
icati 0 0 4-bit parallel interface mode SEG
AMS Input Apgllcatllont p VDD/VSS
mode selec 0 1 1-bit serial interface mode
1 0 single-type application mode CcoM
1 1 dual-type application mode

ELECTRONICS



KS0086

80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PIN DESCRIPTION (continued)

Input

Pin Name Function Interface
Output
- In segment driver application mode, these pins are used as 4-bit
data input pin (when 4-bit parallel interface mode : AMS = "Low"),
Display data | " D1_SID is used as serial data input pin and other pins are not
irr)1 zt/ used (connect these to VDD) (when 1-bit serial interface mode :
D1_SID, Seri;’l inout | AMS = "High").
D2_DL, Input/ data/p - In common driver application mode, the data is shifted from Controller
D3_DM, Output left. right D2_DL(D4_DR) to D4_DR(D2_DL), when in single type interface
D4_DR data’ mg ut mode (AMS = "Low"). In dual-type application case, the data are
out upt shifted from D2_DL and D3_DM (D4_DR and D3_DM) to
p 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
NOTE 3, NOTE 4).
SHL Input Shift direc- | When SHL = "Low", data is shifted from left to right. VDD/VSS
tion control | When SHL ="High", the direction is reversed. (refer to NOTE3)
Input/ | Enabledata | - In segment driver application mode, the internal operation is
Output | input/output | 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.
- In common driver application mode, power down function is not
used.
Open these pins.
ELS. ERB SEGMENT DRIVER i
SHL
ELB ERB
L Output Input
(open) (VSS)
H Input Output
(VSS) (open)
NOTE 1. Output level control
“X" : don't care
Output level (SC1 ~ SC80)
M Latched data DISPOFFB
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

ELECTRONICS




KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

NOTE 2. LCD driving voltage application circuit
(1) Segment driver application (CS = “Low")

VDD \%D
c T VDD
Vi
— | 0 ] vo
R
| V1 _[tocom SEGL \ toLcD
R driver Secso / Panel
V2
| I
n—| V12
in|-4)R iy KS0086
| V3 I
1 f % L1 V43
R
I Va4 __[tocom
R % driver
— | Vs O vs VO,V5 Selection level
%’ VSS V2,V3 | Non-selection level
77 VEE /j; *n =9 (when 1/64 duty) to
17 (when 1/256 duty)
(2) Common driver application (CS = “High”)
VDD
VDD ’«—‘r
C T VDD
Vi
— | 0 O vo
R
.,_| | % Vi 1 vi2 SE~Gl to LCD
! SEGS80 Panel
™ to SEG KS0086
— driver
u—| [ v43
— 1vs VO0,V5 Selection level ‘
VSS V1,V4 Non-selection level ‘
i *n =9 (when 1/64 duty) to

Nl
~

VEE 17 (when 1/256 duty)
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

NOTE 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 S s s c c c ccccoc
c c CcC Cc "ttt 7 7 7 7 7 7 7 8
1 2 3 4 3 4 5 6 7 8 9 0
D D|D|D D/ DD D|D|D|D|D
L 12|34 1|2|3|4|1|2|3]|4
bl Shift direction ﬁ
b2 first data
4-bit D3
|
parallel D4 ast data D1 _SID,
L data D2 DL,
transfer S S S S S S S s D3 DM,
mode S s s s cccccecececc D4_DR
(SEG) c c c c T 7. 7 7 7 7 7 7 8
1 2 3 4 3 4 5 6 7 8 9 0
D D|D|D D/ DD DID|D|D|D
H 413[2]1 4321|4321
ﬁ Shift direction D1
first data Bg
D4 last data
"""""""""" s|s|s|[s][s][s]s]s
(S: (S: 2 2 c|cjcjc|jc|c|c|c
1120134 77|77 |7 |7\|7]8
3|4/5|6|7|8|9]|0
] } A
1-bit last data (D1_SID) Shift direction first data
serial
data
H transfer D1 _SID
mode | [ [ [ [ |7° """ttt
S|S|S|S|S|S|S|S
(SEG) (5: 2 2 g clclclclclclc|c
1 21 3| a 7\7 |7 7|7 |7|7]8
H 3/4|/5/6|7|8|9]|0
first data Shift direction last data
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

(2) When CS = “High” (common driver application)

AMS | SHL Application Data direction Input
mode pin
Shift direction
S|S|S S|S|S|S|S|S S|S|S
c|cCc|cC c|cjc|jc|jc|c c|c|cC
11213 313|444 4 71718 D2 DL
L 8/9/0|1]2 /|3 8190 -
. Input data Output data
single-type (D2_DL) (D4_DR)
application
L mode
(COM) Shift direction
s|sfs| [s]s|s]s|s]s]| [s]s]|s
c|Cc|cC cic|jcjc|c|c c|c|cC
11213 3|13/4|4|4)|4 7178
H 8/9/0|1]2)|3 8190 D4_DR
Output data Input data
(D2_DL) (D4_DR)
Shift direction
s|s|s| [s]s|[s]s]s|s| [s]s[s
c|Cc|cC c|c|jcfcjc|c c|c|cC
1123 3134444 71718 D2_DL,
L 8|9 /o|l1]2|3 8|90 D3_DM
Input datal Input data2 Output data
dual-type (D2_DL) (D3_DM) (D4_DR)
application
L mode
(COM) Shift direction
s|s|[s| [s]s|[s]s][s]s| [s]s[s
c|Cc|cC c|c|jcfcjc|c c|c|cC
H 11213 313414 421 4 7178 D4 DR,
¢ N 89|01 3 N 8190 D3_DM
Output data Input data2 Input datal
(D2_DL) (D3_DM) (D4_DR)
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NOTE 4. Usage of data pins

* X =don't care

COM/SEG Application mode SHL Data interface pin
(CS pin) (AMS pin) D1_SID D2_DL D3_DM D4_DR
4-bit parill)ec:énterface « D1 D2 D3 D4
SEG (AMS = “Low”) (input) (input2) (input3) (input4)
(CS ="Low") 1-bit serial interface SID
mode X (input) Connect to VDD
(AMS = “High")
DL DR
single-ty&iggplicaﬁon L open (input) open (output)
(AMS = “Low") H DL DR
COM (output) (input)
(CS ="High”) o L DL DM DR
dual-type aopl)pllcatlon (inputl) (input2) (output2)
mode open
(AMS = “High") H DL DM DR
(output2) (input2) (inputl)

ELECTRONICS
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MAXIMUM ABSOLUTE LIMIT

Characteristic Symbol Value Unit
Power supply voltage Vbp -0.3~+7.0
Driver supply voltage Vicp 0~+30 Y,
Input voltage ViN -0.3~Vpp+0.3
Operating temperature Topr -30 ~ +85 oc
Storage temperature Tstg -55 ~ +150

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

ELECTRONICS
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ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS

(1) SEGMENT DRIVER APPLICATION
(Vss =0V, Ta =-30 ~ +85°C)

Characteristic Symbol Test Condition MIN TYP MAX Unit
Operating Voo N 2.7 N 5.5
voltagel Vicop V|y = VDD - VEE 6 - 28
\Y%
Input voltage Vin - 0.8vDD - VDD
(1) Vi - 0 - 0.2vDD
Output voltage Von lon = -0.4 mA VDD-0.4 : - y
(*2) VoL loL = 0.4 mA - - 0.4
Input leakage —
| V,y = VDD to VSS - -
current 1(*1) L1 IN ° 10 10
leak "
Input leakage -
| V|y = VDDto VEE - -
current 2(*3) L2 IN 25 25
On re(i|45)tance Ron lon = 100 IMA _ 2 4 KW
fc 1=32 kHz
| CL1 vV : _ _ 1
STBY M=VSS SS pin 00 m
Supply current VDD=5V - - 5
*5 Ipp fo 1=32 kH mA
(9) cu=32kHz sy - - 2
f\=80 Hz
leg VDD=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, V0=VDD=5 V, 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=1.71 V(VDD=5V) or -0.06 V(VDD=3 V),
V43=-19.71 V(VDD=5 V) or -19.94 V(VDD=3 V), V5=VEE=-23 V, no-load condition (1/256 duty, 1/17 bias)
4-bit parallel interface mode
Istgy : VDD=5V, fCL2=5.12 MHz, SHL=VSS, DISPOFFB=VDD, M=VSS, display data pattern = 0000
Ipp : VDD=3V, fc ,=4 MHz, display data pattern = 0101
VDD=5V, fc ,=5.12 MHz, display data pattern = 0101
lgg : VDD=5V, fc ,=5.12 MHz, display data pattern = 0101, VEE pin
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DC CHARACTERISTICS (continued)
(2) COMMON DRIVER APPLICATION
(Vss=0V, Ta=-30 ~ +85°C)

Characteristic Symbol Test Condition MIN TYP MAX Unit
Operating VDD - 2.7 - 55
voltage Vicop V,y = VDD - VEE 6 _ 28
\Y%
Input voltage Vin - 0.8vDD - VDD
) Vic - 0 - | 0.2vDD
Output voltage Von lon = -0.4 mA VDD-0.4 : - y
(*3) VoL loL = 0.4 mA ; ) 04

Input leakage

| V,y = VDD to VSS - -
current 1(*1) IL1 IN 10 10

Input leakage Viy=0V,VDD =5V

| - - -
current 2(*2) L2 (PULL UP) 50 125 250 m
Input leakage _
| V|n = VDD to VEE - -
current 3(*4) IL3 IN to 25 25
o re(ii';tance Ron lon = 100 IMA - 2 4 KW
Istey | foL1=32kHz VSS pin - . 100
Supply current oo f 30 kHe VDD=5V - - 200 -
eo % l-80 Hz VDD=3V . i 120
=
lee VDD=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=5 V, V5=VEE=-23 V
V12=VDD-1/n(VLCD), V43=VEE+1/n(VLCD), n = 17(1/256 duty, 1/17 bias)
(*6) VO=VDD, V12=3.35 V(VDD=5 V) or 1.47 V(VDD=3 V),
V43=-21.35 V(VDD=5 V) or -21.47 V(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=0OPEN, ELB=ERB=0OPEN,
Istgy : VDD=5V, M=VSS, D2_DL=VSS
Ipp : fM=80 Hz, D2_DL=VDD
VDD=3 V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
VDD=5 V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
lgg : fM=80Hz, D2_DL=VDD
VDD=5 V, current through Vg Pin, display data pattern = 10000000..., 01000000...,
00100000..., 00010000...
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AC CHARACTERISTICS
(1) SEGMENT DRIVER APPLICATION
(Vss =0V, Ta =-30 ~ +85°C)

Test (1) VDD=5V * 10% (2) VDD=3 V + 10% )
Characteristic Symbol s Unit
Condition MIN | TYP | MAX | MIN | TYP | MAX
Clock cycle time tey Duty=50% 125 - - 250 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise/fall time tritF - - - - - - 30
Data set-up time tps - 30 - - 65 - -
Data hold time ton - 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-up time tpsu - - - -
ERB Input 30 65
DISPOFFB low pulse width twoL - 1.2 - - 1.2 - - ns
DISPOFFB clear time tcp - 100 - - 100 - ns
M - OUT
propagation delay time PDL 1.0 12
CL1-0uUT
; . t = - _ ) _ _ )
propagation delay time PD2 CL=15pF 1.0 12 s
DISPOFFB - OUT propa-
gation delay time PD3 10
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AC CHARACTERISTICS (continued)

(2) COMMON DRIVER APPLICATION
(Vss =0V, Ta=-30 ~ +85°C)

Characteristic Symbol Te_st_ (L) VDD=5 v = 10% (2) VDD=3V+10% Unit
Condition MIN | TYP | MAX | MIN | TYP | MAX
Clock cycle time tcy Duty=50% 250 - - 500 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise/fall time tritF - - - 50 - - 50 ns
Data set-up time tps - 30 - - 65 - -
Data hold time toy - 30 - - 65 - -
DISPOFFB low pulse width twoL - 1.2 - - 1.2 - - ns
DISPOFFB clear time tcp - 100 - - 100 - -
Output delay time toL - - 200 - - 250 "
propagel\l/tlior?cliJeTlay time tpD1 . . 1.0 . . 12
_ CL=15 pF
propagaLti)n (c)iglly time tPD2 . . 1.0 . . 12 s
pronle?;aCt)iErf?ielgyUtiTme tPD3 . . 1.0 . . 12
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AC CHARACTERISTICS (continued)

(3) SEGMENT DRIVER APPLICATION TIMING

0.8VDD 0.8VDD
cL1 0.2VDD. twek 0.2VDD
tcs tcH
I
twek
o / T ome
cL2 0.2vDD Wek 1N 0.2vDD o _ 0.2vDD
R ™t DS tDH
I tcy
¥"0.8vDD 0.8VDDY
D1_SID~D4 DR | 0.2voD 0.2VDD
twDL ., fco

[
DISPOFFB \§

w NSNS S e

tPHL

ELB,ERB
(OutputD) 0.2vDDA

tPSU
ELB,ERB
(Input2) 0.2VDD

>§— 0.8VDD
M - 0.2VDD
tPD1
| tPD2
CL1 0.2VDD

- 0.8VDD
DISPOFFB | 0.2vDD

tPD3

SC1~SC80
(Latched data)
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AC CHARACTERISTICS (continued)

(4) COMMON DRIVER APPLICATION TIMING

tcy
0svoDA T a'E L 0.8VDD
CL1 0.2VDD e N 0.2VDD
R il - —{ - =t
DS tDH
£-0.8VDD 0.8VDD
(*1) DI L 0.2vDD 0.2vDD_]
toL ,
Svoh
(*1) DO
0.2VDD
twpL tcp

DISPOFFB 5 ZF

(*1) When in single-type interface mode
DI b D2_DL(SHL="L"), D4_DR(SHL="H")
DO b D4_DR(SHL="L"), D2_DL(SHL="H")

When in dual-type interface mode

DI b D2_DL and D3_DM(SHL="L"), D4_DR and D3_DM(SHL="H")
DO b D4 DR(SHL="L"), D2_DL(SHL="H")

- 0.8vDD
M L 0.2vDD

tPD1

1
CL1 0.2vDD SL

tPD2

— 0.8VDD

DISPOFFB >Z_ 0.2VDD

tPD3

SC1~SC80
(Latched data)
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POWER DOWN FUNCTION

In the case of cascade connection of segment mode drivers, KS0086 has a "power down function" In order to
reduce the power consumption.

SHL E_nable Enable out- Current driver status The other drivers status
input put
L ERB ELB While ERB="Low", current Disabled
driver is enabled.
H ELB ERB While ELB="Low", current Disabled
driver is enabled.
* In the case of common driver application, power down function does not work.
o ]
1 2 n-1 n 1 2 nl n 1 2 nln 1 2 n-l n 1 2 n-1
e JJUULUUUTUPUUUTUUUUEUuu Uy
| |
1
ELBI(Inputl) | —L
i i
ERB1ELB2
(Outputlinput2) |
ERB2ELB3
(Output2/input3) |
ERB3ELB4 —I
(Output3finputd) __ |

ELB4(Outputd) |

NOTE 1) SHL = "High" (ELB = Input, ERB = Output)
Current KS0086's ERB must be connected to the next KS0086's ELB.

2) When in 4-bit parallel interface mode : n = 20
When in 1-bit serial interface mode : n = 80
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KS0086

(1) 4-BIT PARALLEL MODE INTERFACE SEGMENT DRIVER

OPERATION TIMING DIAGRAM

When SHL ="Low"

20

19

20

19

CL2

e e e e
O EE e
E =
e

SC5 X SC1 X SC77 XSC73 XSCGQ
SC6 X sc2 X SC78 XSC74 XSC70
SC7 X SC3 X SC79 XSC75 XSC71
SC8 X SC4 X SC80 XSC76 X SC72

ELB (Input)

D1_SID
ERB (Output)

D2_DL

D3_DM

D4_DR

CL1

SC1~SC80

When SHL =" High"

20

19

20

19

CL2

e EEE

SC75 XSC79 X SC3 X SC7 XSCll

SC76 XSCSO X SC4 X SC8 XSCIZ

D1_SID

Yo Yoem Yoo Yoo Y

D2_DL

e E =L
I EEEER

SC74 XSC78 XSCZ XSCG XSCIO
SC73 XSC77 X SC1 X SC5 XSCQ

ERB (Input)

D3_DM
ELB (Output)

D4_DR

CL1

SC1~SC80
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(2) 1-BIT SERIAL MODE INTERFACE SEGMENT DRIVER

When SHL =" Low"

ELB (Input)

ERB (Output)
e |_l

SC1~SC80 X

When SHL = "High"

ERB (Input)

ELB (Output)
cu |_l

SC1~SC80

S

ELECTRONICS
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(3) SINGLE-TYPE INTERFACE MODE COMMON DRIVER

When SHL =" Low"

D4_DR |_| |_|

COM_DATA1

COM_DATA2 R N
COM_DATA3 . |_ : :

D2_DL m m

COM_DATAT9 ' !
COM_DATA80 '

\
— Current driver's ——
' COMMON area .

When SHL = "High"

COM_DATA1L

COM_DATA2 I_I L
COM_DATA3 I_I |_| :
COM_DATAT79 |_| o .. |_|
COM_DATAS0 I_I _________ |_|

— Cument drivers —
COMMON area .
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(4) DUAL-TYPE INTERFACE MODE COMMON DRIVER

When SHL ="Low"

cL1

D2_DL

D3_DM

D4 DR
COM_DATA1
COM_DATA2
COM_DATA3

COM_DATA39
COM_DATA40
COM_DATA41
COM_DATA42
COM_DATA43

COM_DATAT9
COM_DATAS0

When SHL ="High"

cL1
D2_DL
D3_DM
D4_DR
COM_DATA1
COM_DATA2
COM_DATA3

COM_DATA39
COM_DATA40

COM_DATA41
COM_DATA42
COM_DATA43

COM_DATAT9
COM_DATAS0

——————— I 2 s - --- sy 4y -

S N T O o 0 O N e I !

]

[ 1

[ ]

[ L

_ I
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(5) COMMON / SEGMENT DRIVER TIMING (1/200 DUTY)

199 200 1 ---200 1------ 199 200 1---- 199 200

S 2 S I S
BATA(SEG) DDCX D@C D@C: :X:X:
M —l_ ] —I_
COM_;DATAl :|— N . |—|_ ]
COM_DATA199 [—] R l
COM_DATA200 ]

Vi
COM199

COM200

SEG1

CL2

cL1 ; o : !
proa X & X XX XX
LATCHED — ' - ' '
_DATA :X -
M :

ENABLE | i
out
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APPLICATION INFORMATION

(1) 1-BIT SERIAL INTERFACE MODE (80-CH SEGMENT DRIVER)
a) Lower View (SHL =L, AMS =H)

LCD PANEL
Sl---o---- 580 S8L-------- S160 Sn---nn-- Sn+80
sceo sc sceo T scy sceo sc1
;E ERB eLB[ ——»{|EerB gL —S—{] ERB eLs[]
cs cs ;E cs
% ams D2 DL~ - ams D2 DL~ 20 ams D2 DL~
;E SHL D1_SID DZ_DRD—? /);E SHL D1_SID D4_DRD—? ;E SHL DéI_SID D4_DR mhf
1-bit LI [
serial A A f
data ¢ . )
input
b) Upper View (SHL = H, AMS =H)
L-bit
; s +
input 0 0 0
?—E D4_DR DI1_SID gy %} ?—D D4_DR D1_SID gy ﬁ ?—D D4_DR DI1_SID gy S}
D2 DL~ AMS D2_DL~ AMS D2 DL~ AMS
cs }7 cs ); cs [1—
;[ ELB ERB [ F—[| ELB ErRB [F=S»[] ELB ere 0 77
sC1 SC80 sc1 SC80 sc1 SC80
Sl-vemn-n- S80 SBL------- S160 Sn------- Sn+80

LCD PANEL
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(2) 4-BIT PARALLEL INTERFACE MODE (80-CH SEGMENT DRIVER)

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

LCD PANEL
Sl--------- S80 S81-------- S160 Sn------- Sn+80
SC80------ - sc1 SC80- - ------ sc1 SC80 -------- sc1
ERB eLB[ —»|EerB eLe[ —S—>{] ErB eLs[]
cs cs cs
O ams ] Ams AMS
] SHL p1_siD~D4_DR SHL D1_SID~D4_DR SHL D1_SID~D4_DR
[ [ [
4-bit ,I/ 4 $4 $ 4
parallel . <
data $
input

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

4-bit
parallel o

data 4
input

Tk

O

Dl_SID~D4_,;|R SHLZI—? D1_SID~-D4_ DR g :I—? D1_SID~D4_DR gy
AMS AMS AMS
E{ ELB ERB [ —>[] ELB ERB S
SC1 SC80 S%l SCTE;O
Sl--cccan-- S80 S81-------- S160 Sn------- Sn+80

LCD PANEL
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(3) DUAL-TYPE INTERFACE MODE (40CH + 40H COMMON DRIVER)

input data 1>—‘

A
D4DR  sc80[—| ¢1
cs e X
AMS o Y
SHL D2_DL SC—=| c80
" ' | CDPANEL
D4 DR scso[}—» c81 (1/2)
cs Ik :
AMS e v
SHL D2_DL sc1[+—=| c160
m '
input data 2>—>I: D3_DDM4—DR SC|80D—> 0*161
cs SC41 [ }—| C200
SC40 [ —|c201
AMS | 17
SHL D2_DL SC1[1—| c240
! v
PAPR scaolF—m el | op pANEL
cs 1 (212)
AMS e ]
SHL p2_DL SC1[}—=| C320
| v
D4_DR SC80 —»= c321
cs bk !
AMS e Y
SHL p2_DL SC1[}—=| C400
[}

*NOTE:
Using this application mode (dual-type common mode), the duty ratio can be reduced to
half. In the case abale, 1/200 duty can be used to drive the 400 common LCD panel.
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(4) SINGLE-TYPE INTERFACE MODE (80-CH COMMON DRIVER)

input data >—*

L
D4 DR scg0[1—| 1
cs . :
AMS e 'l
SHL D2_DL SCi[}—=| cs0
i \J
D4.DR - sceo [l ca1
cs Cl
AMS . Y
SHL D2 DL SCI—= c160
O \J
D4.DR  scg0[]—m C161
cs . -
AMS Ol v
SHL D2_DL  SCi[}—»| C240
]

LCD PANEL

ELECTRONICS
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APPLICATION CIRCUIT EXAMPLE

T A A .
com/
Vo SEG
— VO~V5 D1_SID-D4_DR VO0~V5 D1_SID~D4_DR VO~V5 D1_SID-D4_DR
> I\C| DISPOFFE CLlD/ INC|DISPOFFE CLl:l/ \E DISPOFFB CLI
RZ O™ cLf M Fngg M cL?]
vi 4 COM ELB KsS0086 ERBA—>LC]ELB KsS0086 ERB[F—>C]ELB Kkspose ERBH
P — AMS AMS AMS
Rz St 5
3 E HL
| lv2 A SEC g SC1- - - - - sgg0 SC1- - - - - scso
T el - ---I Lo —--_-
-9RZ see SEG1 ~ SEG80 SEG1 ~ SEG8
vi_
— — é
< e [ O 1 [
R= com o STET e 80 S161 S240
A 5 DisPoFFB SC8() ;
R 3 comi \
S ~ '
7 com/ EE Cs KS0086 .
A v AMS COMSQO, v
L = SHL scf 8o
$—— ] V0~V5CL1D2_DL
Ve 4 T .
Vss T !
\ O A\
VEE m D4_DH
{pisPoFre SC80 ce1
com\| ; 240 X 240 LCD MODULE
CS KS0086 A !
AMS COMSQ, v.
Controller SHL SC1
47— ]V0-V5CL1D2 DL C160
DISPOFFB[ 4 .
FRAME(M):I—T T '
A\
COM_DATA— ,_
A m D4_DR|
b1-Dapd \—pisPoFrs SC80 ci61
ES comi\|
)7%% ¢s KS0086 | cGuae|y
AM
SHL SC1 241
——=[]vo-v5cL1D2 DL c240
4
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