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 funclion 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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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD
KS0086TB
PKG TYPE
100TCP PACKAGE
1 S|s s{s|s|s S
'N[N|N|c c|clcicleiel A D D g B N
clclclair|7l7 7|77 - 7e slalalals c
1 0/ 9/8/7/6|5|4
D
viv||viiv]|v||c|{M 1] [v]||s]|v ol|o| c||A| |c||E
El|5]|4||1]|o][s]| | |B||p||H||s 2P| L] (M |L| L
gl ||3]]2 ol |p|[L]|s sllsl 121 18] [1]]8
F R (ML
B D
# #20
* PKG TYPE = 100 - TAB - 35 mm
*INPUT LEAD PITCH = 0.80 mm
* OUTPUT LEAD PITCH = 0.22mm
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PAD DIAGRAM (KS0086/KS0086TB))
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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 | 1859 35 V12 -800 -1959 69 sc19 | 2029 544
2 SC52 | 2020 | 1884 36 Vo 775 -1959 70 SC20 | 2029 678
3 $CS3 | -2029 | 1750 37 cs 500 -1859 71 sc2t | 2029 812
4 sScs4 | 2029 | 1618 38 M -475 -1959 72 scz2 | 2029 946
5 SCS5 | -2020 | 1482 39 DISPOFFB | -350 -1959 73 scz23 | 2029 1080
6 SCS6 | -2020 | 1348 40 VDD 225 -1959 74 5C24 | 2029 1214
7 SC57 | 2028 | 1214 41 SHL 100 -1959 75 sc25 | 2029 1348
8 SCs8 | -2029 | 1080 42 VSS 25 -1959 76 SC26 | 2029 1482
9 SC59 | -2029 946 43 D4_DR 266 -1959 77 sc27 | 2029 1616
10 SCeo | -2028 812 44 D3_DM 470 -1959 78 sczs | 2029 1750
1 scel | 2029 678 45 D2_DL 714 1959 79 scze | 2020 1884
12 sce2 | -2028 544 46 D1_SID 915 -1959 80 SC30 | 1690 1959
13 sce3 -2029 410 47 cL2 1040 -1959 81 SC31 1528 1959
14 SCB64 | -2029 276 48 ELB 1165 | -1959 82 sc3z | 1368 1959
15 SCB5. | -2029 142 49 cL1 1290 -1959 83 SC33 | 1207 1959
16 sces | -2029 8 50 ELB 1496 -1959 84 SC34 | 1046 1959
17 SC67 | 2029 | -126 51 501 2029 -1884 85 SC38 885 1859
18 sSCes | 2029 | -260 52 sC2 2029 1735 86 sC36 724 1959
19 1 SCe9 | 2029 | -394 53 sC3 2029 | -1601 87 SC37 563 1959
20 sc70 | 2029 | 528 54 sC4 2028 | -1467 88 sc3s 402 1959
21 SC71 -2029 -662 55 5C5 2029 -1333 88 8SC39 241 18959
22 scrz | 2029 | -797 56 SC6 2028 | -1199 90 $C40 80 1959
23 sc73 | -2020 | -93 57 sc7 2029 | -1065 91 scat -80 1959
24 SC74 | -2029 | -1065 58 sc8 2029 -g31 82 scaz | 241 | 1959
25 sc7s | 2020 | -1199 59 SCo 2029 -797 93 5C43 | 402 1969

| 26 SC76 | 2029 & 13 60 SC10 2029 -662 94 scd4 | 563 1959
27 SC77 | 2028 1487 61 scit | 2029 -528 95 scas | 724 1959
28 sC78 | 2028 | -160% 62 sc12 | 2029 -394 96 Sca6 | -885 1959
29 sCr9 | 2029 | -1735 63 sc13 2029 -260 a7 SC47 | -1046 1959
30 SC80 - 2028 | -18B4 64 SC14 2029 126 98 sC4s8 | -1207 1959
31 ERB | -1479 | -1950 65 SC15 2029 8 ) SC49 | -1368 1959
32 VEE = -1275 | -1959 66 5C16 2029 142 | 100 SC50 | -1529 1859
33 Vs | 1150 | -1959 67 5C17 2029 276
34 V43 1025 | -1959 68 sC18 2029 410
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KS0086TQ
PKG TYPE
100TQFP PACKAGE
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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 = 0.5 mm

* PAD WIDTH =0.20 (+ 0, 07, -0.03) mm
*PADLENGTH  =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 " - NO. NAME X Y
1 sc28 | -1%69 | 1691 35 SC62 515 | -2064 69 Di_sio | 1969 924
2 SC28 | -1969 | 1551 36 SC63 380 | 2084 70 cLz 1969 1049
3 SC30 | -1968 | 1411 a7 sce4 265 | -2084 7 AMS 1969 1174
4 SC3t | 1969 | 1271 38 SC65 440 | -2084 72 cLi 1969 1299
5 sC32 | 1969 | 1131 | 39 sCe6 -15 -2064 73 ELB 1969 1504
) sC33 | 1969 | 991 a0 sC67 110 2064 74 sc1 1969 1904
7 SC34 | 1969 | 851 41 5c68 235 2064 75 scz2 1969 2029
8 sc3s | 1989 | 711 2 SC69 360 -2084 76 sc3 1360 2064
9 sc36 | -1989 | 571 43 SC70 485 2064 77 sc4 1235 2064
10 §C37 | -1969 | 431 44 sc71 610 -2064 78 scs 1110 2064
11 sc3s | -1969 | 291 45 sc72 735 -2064 79 sce 985 2064
12 scas | -1989 | 151 a6 SC73 860 -2064 80 sc? 860 2064
13 sC40 | -1968 1 a7 sCr4 985 -2064 81 sC8 735 2064
14 sc41 | -1969 | -151 48 SC75 1110 | -2064 82 scs 610 2064
15 SC42 | -1989 | -291 49 SC76 1235 | 2084 83 sc10 485 2064
16 SC43 | 1968 | -431 50 SC77 1360 | -2084 84 sc1 360 2064
17 SC44 | 1969 | 571 51 SC78 1969 | -2029 a5 sc12 235 2064
18 SC45 | 1989 | 714 52 sC79 1960 | -1904 86 sc13 110 2064
19 SC46 | -19689 | -851 | 53 sC80 1968 | -1779 87 sc14 15 2064 |
20 sca7 | 1069 | <981 | 54 ERB 1969 | -1475 88 sC15 -140 2064 |
21 sc48 | -1969 | 1131 = 55 VEE 1963 | -1270 89 sC16 265 2064
22 SC49 | 1989 | 4271 | 56 Vs 1969 | -1145 0 sC17 -390 2064
23 sCs0 | ses | a1t | s7 Va3 1969 | -1020 9 sc18 515 2084
24 SC51 | -1969 | -1551 58 V12 1969 -895 92 sC1g 640 2064
25 scs2 | 1969 | -1691 59 v 1969 770 03 SC20 765 2064
26 SC53 | -1640 | -2084 60 cs 1969 595 94 sC21 -890 2064
27 scs4 | -1515 | -2064 &1 M 1969 -470 95 SCz2 | 1015 | 2064
28 SC55 | -13G0 | -2064 62 DISPOFFB | 1969 -345 96 $C23 | 1140 | 2064
29 SCS6 | -1265 | -2064 63 VDD 1969 -220 97 | sSC24 | 1265 | 2064
30 SCS7 | 1140 | -2064 84 SHL 1968 | -85 98 . SC25 | -1380 | 2064
31 SCS8 | -1015 | -2064 65 Vss 1969 30 99 sC26 | -1515 | 2084
32 SCS9 | 890 | -2064 66 D4_DR 168 | 272 100 SC27 | -1640 | 2064
33 SCe0 | -785 | -2064 57 D3_DM 1969 477
34 | SCB1 | 640 | -2064 68 D2_DL 1968 719 | |
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

BLOCK DIAGRAM
8SC18C28C31~— — — — - SC78 SC79 SC80
103 1rim
4\ A A A 3 A
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vl > 80-bit 4-level driver
V5 —
- '} T
VEE []
80-bit level driver
M} Output +—»
DISPOFFBL—» ‘?"g‘m T _________ ?
soe ] D1_SID
LeK 80-bit data latch / - A,% p2.oL
™! common data bi-directional shift register | _ ) D4 DR
f —
SCK 20 x 4-bit segment data -
- bi-directional shift register -—]
cu - Data latch control
CL2 | Ciock
control
. -
r - Po,v:er down |a——
cs - nction
AMSE - -4 VDD
t ~— ] vss
]
ELB
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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 cornmon data {-directional shift register.

cow/
SEG

Data latch control

Determines the direction of segment data shift, and input data of each |-
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 vaiue has no effect on the output level. So power consump-
tion can be lowered.

SEG

Qutput level selector

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

com/
SEG

20x4-bit segment data
l-directional shift
register

Stores output data value by shifling 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 paraliel transfer mode application, only 20 clocks are
needed.

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

SEG

80-bit data fatch/common
data |-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).

com/
SEG

i

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 voitage 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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PIN DESCRIPTION
" Input .
Pin Output Name Function Interface
vDD Logical "High" input port (+5 V £ 10%, +3 V £ 10%)
Power
VSs supply 0V {GND) Power
VEE Logical "Low" for high voltage part
VO V12 LCD driver Bias supply voltage input to drive the LCD.
v 4'3 VS’ 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 deiver contents.
-~ Output outout One of VO, V12, V34 and V5 is selected as a display driving voit- LCD
5C80 P age source according to the combination of the latched data levei
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 puise. :
Datashit | 1€ clock puise, 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 dlock pin is not used (Open or connect this
pin to VDD).
! AC signal . . . .
i Alternate signal input pin for LCD driving.
M Input for LCD - A ; N I Controller
driver output Normal frame inversion signal is input in to this pin. ,
- in segment driver application mode, this signal is used for latch-
Data latch ing the shift register contents at the falling edge of this clock pulse.
CL1 Input dock 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.
Control input pin to fix the driver output (SC1~SC80) to VO level,
DISPOFFB Input Display off during "Low" value input. LCD becomes non-selected by VO [evel Controlier
; P control output from every output of segment drivers and every output of
common drivers.
cs Inout COHA‘AOIEEG When CS = "lLow", KSD086 is used as an 80-bit segment driver. VDDNSS
pu 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 beiow.
CS | AMS Application mode COM/SEG
icati Q 0 4-bit llel interface mode SEG
AMS Input Agg,can;nct parallel interface VDDNSS
mode se 0 1 1-bit serial interface mode
1 0 single-type application mode COM
1 1 dual-type appiication mode
593
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KS0086 80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

PIN DESCRIPTION (continued)
Pin Input

Output Name Function Interface
- 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 or D1_SID is used as sefial data input pin and other pins are not
b used (connect these to VDD) (when 1-bit serial interface mode :
input / it en
D1_8ID, serial Input AMS = "High").
D2_DL, Input/ data / - in commion driver application mode, the data is shifted from Corttrofier
D3_DM, Output left right D2_DL(D4_DR) to D4_DR(D2_DL), when in single type interface
D4_DR datel nim mode (AMS = "Low”). In dual-type application case, the data are

output shifted from D2_DL and 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
NOTE 3, NOTE 4).

SHL input | Shift direc- | When SHL = "Low", data is shifted from left to right. VDDNSS
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.
ELB, ERB SEGMENT DRIVER )
SHL i
ELB ERB
L Output Input
(open) (V88)
H input Output
(VSs) (open)

NOTE 1. Output level control
“X” : don’t care

Output level (SC1 ~ 5C80)
M Latched data DISPOFFB SEG Mode CoM Mode
L L H V12(V2) ViVt
L H H Vo V5
H L H V43(V3) V43(v4)
H H H V5 VO
X X L Vo Vo

o —
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80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

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

[ sEGA

c I VDD
‘L Vo 1 vo
R
—] vi to COM
R driver
i AL O vi2
,,'4>R% va i KS0086
.»—? I 1] V43
R
- V4 _[tocom
) R driver
| V5 f
- %‘ v VSS
m VEE :J;’

c -]i VDD
| vo {] vo
"3
| v ] vi2
R V2
to SEG KS0086
(n-4)R V3 driver
—
R
11 va ] v4s
R =
| V5 ovs
i%f VSS
m VEE ’LJ’;

to LCD

seGgsp / Panel

Vo,v5 Selection level

V2, V3 | Non-selection level

* n =9 (when 1/64 duty) to
17 (when 1/256 duty)

SEG1
SEG80

toLCD
Panel

VO,VS Selection level

Non-selection level

V1i,v4

* n =9 (when 1/64 duty) to
17 (when 1/256 duty)

ELECTRONICS
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KS0086 BOCH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

NOTE 3. Data shift direction according to control signals
(1) When CS = “Low” (segment driver application)

Application . {nput
AMS | SHL Fode Data direction pin
S S S8 8 S S S8 8§
S 8 S s cccccceccecce
C C C ¢ e 7 77 7 7 77 8
1.2 3 4 3 4 5 6 7 89 0
p|o|p|D D|D/D|D D/ D|D
L 1121314 1 3|4 213
g; Shift direction ﬂ
4-bit D3 first data
peraliel Dg| '35t data D1_SID,
L data D2.DL,
| transfer 8§ 8 S 8 8§ § 8§ s D3_DM,
made S 8 § s ccce¢ccececcecec D4_DR
(SEG) c c ¢Cc ¢c T 7 7 7 7 7 7 7 8
1 2 3 4 3 45 6 7 8 9 0
D|D{D|D pDipip|plolp|pip
H 413|211 41321 3 1
ﬁ Shift direction g;
first data
D3,
Dy 1astdata
---------- - ]
s|{s|s|sis|s!s|s
g 3 2 g clcliclclclic|c|c
i D I vlzlzlzl7)717]8 |
3{4ls5]l6|718|g]o0
L B — S‘hift direction = b
1-bit last data (D1_SID) first data ,
serial |
data
1
H transfer D1_siD
mode I
sisis|s|s|sls s!
(SEG) ssiss ciciciciclcicici
° < { S 717071707778}
3{4{5|6|7|8l90]
H N T A |
first data Shift direction iast data
f
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(2) When CS = “High” (common driver application)

Application Input
AMS | SHL mode Data direction pin
Shift direction
ss|s s[s[s[s[s[s| [s[ss
lcicic clclc|cicic cliclc
11213 3/3(alaja|a4 7178
L { g8lojol1]2 3? s8lg|o 02.DL
i Input data Output data '
single-type {D2_DL) (D4_DR)
application
L mode
{COM) Shift direction
sls|s| '1ssssss{"sss
cicjc IC cleclcic|c clclc
11213 3/3|4(4]|a]4 7718
H ! ts 9|o|1]|2}3, 81910 D4_DR
Qutput data input data
(D2_DL) (D4_DR)
Shift direction
s|s|s sis|s|s[sls| [s]|sl|s
! cici|c cicleclcic|c clicjc
% 1123 3|3(4|4]4]4 7178 D2 DL,
L Blelof1]2]3 8910 D3_DM
Input data1 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
ciclc iciclclciclc c|clc
11213 13/3|4|414 4 71718 D4 DR
H Z_B olof1]2/3| |8|s]o0 03D
Output data Input data2 Input datat
(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) DI_SID | D2bL D3_.DM | D4_DR
4-bit par:‘!:’l ;nterface « D1 D2 D3 D4
SEG (AMS = “Low”) (input) (input2) (input3) (inputd)
(CS = “Low”) 1-bit serial interface D
mode X nput) Connect to VDD
(AMS = “High”) P
i DL DR
single-type application L (input) (output)
! mode open open
2 (AMS = “Low™) H bL DR
| COM (output) (nput)
| (CS = “High”) o L DL DM DR |
duaktype applicaton open | TPUD | (npul2) | (outputd) |
(AMS = “High™) H DL DM DR ‘
‘ (output2) (input2) (inputt)
598
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MAXIMUM ABSOLUTE LIMIT
Characteristic Symboli Value Unit
Power supply voltage Voo -0.3~+7.0
Driver supply voltage Vieo 0~+30 Vv
input voltage Vin -03~Vpp+03
Operating temperature Topr -30 ~ +85 “c
Storage temperature Tstg -55 ~ +150

* NOTE: Voltage greater than above may do damage to the circuit.
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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 Vpp - 27 - 55
voltage1 Vico Vi = VDD - VEE 6 - 28
Y
Input voitage Vi - 0.8vDD - VDD
e Vi - 0 - | o2vpD
Output voltage Vou lon = -0.4 mA VvDD-0.4 - - y
(2 VoL lor = 0.4 mA - - ob
Input leakage =
current 1(¢*1) hit Vin = VDD to VSS -10 - 10
HA
Input leakage =
current 2('3) ‘ILZ V]N VDDio VEE -25 - 25
On re(s:iﬁance Ron lon = 100 pA i ) 4 ka
foL1=32 kHz .
IsTay CL;W=VSS VSS pin - . 100 UA
Supply current vDD=5 V N N 5
(*5) %) fo =32 kHz mA
=80 Hz vDD=3V - - 2
lee VDD=5V - - 500 | uA
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) V0=VDD, V12=1.71 V(VDD=5V) or -0.06 V(VDD=3 V),
V43=-19.71 V(VDD=5 V) or -18.94 V(VDD=3 V), V5=VEE=-23 V, no-load condition (1/256 duty, 1/17 bias)
4-bit parallel interface mode
tgray : VDD=5V, fCL2=5.12 MHz, SHL=VSS, DISPOFFB=VDD, M=VSS, display data pattern = 0000
Ipp : VDD=3 V, o ;=4 MHz, display data pattern = 0101
VDD=5 V, fc 2=5.12 MHz, display data pattern = 0101
lgg 1 VDD=5 V, f; ,=5.12 MHz, display data pattern = 0101, VEE pin

ELECTRONICS
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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 VoD - 27 . 55
voltage Vico V) = VDD - VEE 6 ) 28
\"
Input voltage Vin - 0.8vDD - VDD
v Vi - 0 - | o2voD
Output voltage Vou lon = -0.4 mA VDD-0.4 . . v
3 Vo lop = 0.4 mA - - 0.4
input leakage -
current 1(*1) ht Vin = VDD 1o V8S -10 - 10
{nput leakage I Vin=0V,VDD=5V
current 2(*2) 12 (PULL UP) 50 -125 -250 KA
Input leakage -
current 3(*4) IIL3 VIN VDD to VEE -25 - 25
On resistance Ron on = 100 LA i 5 A K
(*5)
Istay | fol1=32kHz VSS pin - - 100
Supply current I VDD=5 V - - 200
O I K = e e I
=
IEE 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+1m{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_8ID=D3_DM=VDD, D4_DR=0PEN, ELB=ERB=0OPEN,
Istay : VDD=5V, M=VSS§, D2_DL=VSS
Ipp : M=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 : M=80Hz, D2_DL=VDD
VDD=5 V, current through Vg Pin, display data pattern = 10000000..., 01000000...,
00100000..., 00010000...

ELECTRONICS
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AC CHARACTERISTICS

(1) SEGMENT DRIVER APPLICATION

(Vss = 0V, Ta = -30 ~ +85°C)

Test (hVDD=5V £10% | (2)VDD=3V +10%
Characteristic Symbol Conditio . Unit
ondition MIN | TYP | MAX | MIN | TYP | MAX
Clock cycle time toy Duty=50% 125 - - 250 - -
Clock pulse width twek - 45 - - 95 - -
Clock riseffall ime tRﬂF - - - - . _ 30
Data set-up time tps - 30 - - 65 - -
Data hold time ton - 30 - - 65 - -
Ciock set-up time tes - 80 - - 120 - - ns
Clock hold time tow - 80 - - 120 - -
ELB Output 60 125
Propagation delay time oL - - - -
ERB Output 60 125
ELB Input 30 65
ELB,ERB set-up time tpsu - - - -
ERB Input 30 65
DISPOFFB low pulse width oL - 1.2 - - 1.2 - - us
DISPOFFB clear time tep - 100 - - 100 - ns
M-0UT
propagation delay time teo1 l } 10 . - 12 ;
CL1-0uUT %
propagation delay time trp2 CL=15 pF ) ) 1.0 . B 121 us t
DISPOFFB - OUT propa- . ] . i '
gation delay time tpo3 - 1.0 %
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AC CHARACTERISTICS (continued)

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

Characteristic Symbol . o::lséon (1) VDD=5V £ 10% (2) VDD=3V+10% Unit
MIN | TYP | MAX | MIN TYP | MAX
Clock cycle time tey Duty=50% 250 - - 500 - -
Clock puise width twek - 45 - - a5 Lo -
Clock rise/fall ime trar - - - 50 - 50 ns
Data set-up time tps - 30 - - 65 - -
Data held time ton - 0 | - T es | - ]
DISPOFFB low pulse width |  twoy - 1.2 - - 1.2 - - us
DISPOFFB clear time tep - 100 - - 100 - -
Output delay time toL - - 200 - - 250 e
propag:‘ti;r? ;J:I.ay time teo1 ° } 1.0 ) ) 12
CL1-ouT tpD2 CL15eF - - 1.0 - - 1.2 ps
propagation delay time
prc?;:::a?iss ?1e-laoyUﬁTme teo3 . ) 10 ) . 12
603
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AC CHARACTERISTICS (continued)

(3) SEGMENT DRIVER APPLICATION TIMING

0.8V0D X 0.8VDD
o1 o.zvoo.z twek Xrozvno
tes teH
uwoz (5 weK Zc 08voD
cL2 0.2v00 J twer L IN. 02vDD A &02\00
08V0D 0.8VDD
D1_SiD~D4_DR |-0-2vDD 0.2voD
twot teo
|

DISPOFFB y ZF

ar [\
w2 \_/ S S e S

ELBERB \
(Output 1) 0.2vDD-)

ELBERB
(Irput?) OMIAE______

>§L 0.8VDD
M - 0.2vDD

\ i trD2
CL1 0.2vDD

0.8VDD
DISPOFFB 62VDD

trD3

SC1~8C80
{Leiched data)

. — =
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AC CHARACTERISTICS (continued)
(4) COMMON DRIVER APPLICATION TIMING

tcy
0.8 = B F— L.08VWOD
oLt 02vOD o N DZ a.2v0D
R . i e e ~] tF
tos tDH
. 08VDD (X3
1) O o02V0D G.2VDD ]
oL |
*1) DO A
D.2VDD
tWoL . tcp

DISPOFFB \

(*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")

>§!— 0.8VDD
M 0.2VDD
tPD1
[ teD2
cL1 02vDD
X 0 8VDO
DISPOFFB 0.2v00D
tPo3
SC1~5C80
(Lakched data)
X
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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.

Enable Enable out- . .
SHL input : Current driver status The cther drivers status
While ERB="Low", current .
L ERB ELB driver is enabled, Disabled
While ELB="Low", current .
H ELB ERB driver is enabled. Disabled

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

CL1 _ﬂ - .
. [T

ELB1(Inputt)

ntn 1 2

LU

L I T

Y

ERB1ELER
(OutputAnput2) | ; .

ERB2ELE3
(Outpu2inpu3) _ |

ERB3ELB4
(Outputitnputd) __|

ELBAOutputs) _ |

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

606
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OPERATION TIMING DIAGRAM

4-BIT PARALLEL MODE INTERFACE SEGMENT DRIVER

When SHL = "Low"

19 20 1 2 3

D1__sao:Xsc73 Xscrr X sor Y scs Ysoo

D2 DL :X:aculaan X 8C2 X 8CB X sC10

D3_DM:XS'J75XSC79X SC3 Xsc7 XSC11

D4_DR ]scrs Xsceo Xsc4 Xsca Xscw

ERB (input) |

ELB (Output)

o}

8C1~5C80

When SHL = "High"

18 20 1 2 3

D1_SID:X SC8 Xsc4 Xscao Xscm Xsc72

D2_DL:X sC7 XSCS X&:79 XKVS X5ﬂ71

Da_DM:X sce X sc2 X sc7sX sC74 X sc70

D4_DR:X SCSL&‘i XSCT7 XSC73 Xscee

ELB (Input)

ERB (Output)

CcL1

SC1~8C80

AMSUNG

ELECTRONICS
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1-BIT SERIAL MODE INTERFACE SEGMENT DRIVER
When SHL = "Low"

S 0 E3 £ € EXNN. Xz Ym Yoo =2
eRe g |

ELB (Outpit) I
o [
SC1~8C80 X

When SHL = "High"

01_310:me so1 f som f som } som

ELB (input) ‘ .......
ers w9 ——I
e+ ﬂ

SC1~8C80 X

ELECTRONICS
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SINGLE-TYPE INTERFACE MODE COMMON DRIVER
When SHL = "Low"

D2_DL

H
o I I [
COM_DATA1 ;_I _________ r_l
COM_DATA2 [_I l_|

COM_DATA3 [_ K

COM_DATAT9 ] ] !
COM_DATAS0 . l |

e Curient drivers e

COMMON area

When SHL = "Low"

D4_DR

1
D2 0oL ﬂ
[ ]

COM_DATA1

COM_DATA2 [ ]
COM_DATA3 ] I :
COM_DATA79 N i

COM_DATAS0 l I [ ]

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

ELECTRONICS
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(4) DUAL-TYPE INTERFACE MODE COMMON DRIVER

When SHL = "Low"

1 2 3 ---- 38 40 ------- 1 2 8§ -~---3 4 -
v AT TV, R IV U | B F T
02 DL . . . ..._._r——l
03_0OM __l ' l .. N
D4_DR l I
COM_DATA1

COM_DATA2 , _ ...
) [,

COM_DATA3

COM_DATA39 » L e

COM_DATAL L
COM_DATA41 I 1

COM_DATA42 L .
COM_DATA43 L.

COM_DATATS .- ____[ l

COM_DATABO .. f ;'. ..

When SHL = "High"

D2_DL . 1.
psom _[ | .. .
D4_DR .. U B
COM_DATA1 [ 1

COM_DATA2 I

COM_DATA3 |

COM_DATA39 ‘ l

COM_DATA40 1 ..

COM_DATA4t [ L
COM_DATA42 [

COM_DATA43 N - ]

COM_DATAT9 N B M.
COM_DATAS0 - N 1

Primsun g =

ELECTRONICS
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(5) COMMON / SEGMENT DRIVER TIMING (1/200 DUTY)

199 200 1 -=- 200 1 ---~-- 199 200 1---- 189 200
SR I I T I U R O U B

DATA(SEG) AN, SN i iV, GRS, :

COM_DATA1 S R 'I P ']'"';_: C
| e S s s

COM_DATA199 f——] R _J‘—L___r—l_
COM_DATA200 ] t l | | l_._ _.__J L_

COM200

.....................

o-De Y X T XX XX
LATCHED — - ' : —
_DAT: j : X

M i l
ENABLE | i
ouT

Phnmsun og | "
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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

b1l

1-bit
serial

D2_bL-
SHL D1_siD D4 _DR

AMS 02 DL~
SHL p1_siD  D4_DR }

]

data
input

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

1-bit
sefial ~_
data
input }_1 ,&]
t‘C D4_DR D1_SID gyt D4_DR D1_SID gy
D2_Dl~ AMS D2_DL~ AMS
cs cs
Oews ERB ELB ERB
SC1 sC1 §C80
Sn ------- Sn+80

LCD PANEL
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c) Lower View (SHL = H, AMS = H)

LCD PANEL
-------- Sn-------8n+80
........ oo
O ~-—§——T[] ERB ELB|
;‘E cs
%E AMS D2 DL~ %‘_E AMS D2 DL~
SHL D1_SID D4_DR SHL D1_SID D4_DR
1-bit J
serial ’
data.” $
input

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

1-bit
serial s
data ; ; ,i‘
input
|m] O
?'C D4_DR D1 _SID gy ?'*E D4_DR D1_SID gy q—E D4_DR D1_siD SHL
D2_DL~ AMS D2_DL~ AMS D2 DL~ AMS
cs cs 1—2 cs
;E ELB ERB glvf ELB ere [F<=S»[] E18 ERB
sCt SC80 SC1 SC80 Isct
__________ i ,
S1-cene-m- S80 S81----n-- 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.CD PANEL
-------- Sn-------8n+80
-------- 8SC8Q --------8C1
- S—={] ERB eLsl]
cs
AMS
SHL D1_SID~D4_DR SHL D1_siD~D4_DR

b) Upper View (SHL =L, AMS = L)
4-bit
paraliel . A 5

data 4 4 4
input
o]
D1_SIiD~D4_DR SHL D1_SID~D4_DR gy
AMS AMS
cs cs

ELB £RB [Je—F ] L8 ERB

0
D1_SID~D4_DR gyt
AMS
cs

O ERB
SC1 SC80 3%1“”””_5080
(-3 P S$80 SB81-~------ 5160 Sn--vc-n-- Sn+80
L.CD PANEL

614
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c) Lower View (SHL=H, AMS =1)

LCD PANEL
(-] 3 P -5160 . Sn+80
SCBO-------. sCt SC8O - ------- sC1
ERB etp[]e—$——o erB ELB:;_
cs cs
AMS AMS
SHL D1_sID~D4_DR ] sHL p1_siD~D4_DR
T J
Sl 1t J‘f ‘
parallel . |
data $
input

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

4-bit
parallel - . 5

data 4 4 4
input

o

&
D1_SID~D4_DR gy D1_SID-D4_DR gy D1_SID~D4_DR g

AMS AMS
Ccs cs

; Qe grs [F—§—»{]
sCt SC80
(-3 PR S80 S81------- -S160 Sn------- Sn+80
LCD PANEL

Plnmsunog e

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

input data 1 >————

1
020L  sCif}—| ¢

T Hes

AMS e ]
SHL D4 DR  SC80 c8o
x v
D2

oL scr o1 LCD PANEL
H© (12)
T res s :
AMS N L ]
SHL D4_DR  SC80 C160
i ;
input data 2 >—»[]  D2DL s‘c1D—- cg:;
SC40 c
EE s sc 8:: c201
)/_{ SHL D4 DR SCBO[}—e=| C240
g
PPl SC—=1e241 | D PANEL
tdos ol @2
AMS . Y
E SHL D4_DR  SG80 [}—=| €320
g
D2DL  SCi}—m c321
Tdes I
AMS e v
SHL D4_DR  SC80 [—| C400
I

* NOTE:
Using this application mode (dual-type commen 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.

PO s un g "
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{4) SINGLE-TYPE INTERFACE MODE (80-CH COMMON DRIVER)

input data }——ﬁ
(|
02 DL SCH = 1
i_.E cs .
AMS S v
SHL D4 DR SCBO [}—=| cao
i | LCD PANEL
]
D2.DL SCI[}—] ca1
S P aE
AMS K v
SHL p4 DR  SC80 [}—=| c160
1 ¥
DZ_DL sCF—a]{ C161
T Qes ) 5
AMS . b v
SHL p4_DR  SC80 C240
|
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APPLICATION CIRCUIT EXAMPLE

s
—[-—CESIS KS0086

M D2_01
DISPOFFB §C1

SHL scagy
P CIVO-V5ECLIDA DI

COM1
COMEQ,

0O

w B2
[ DisPOFFS &C1

CS K80086
AMS

COm1t
COMSO,

1
£ &
VO~V5 DI_SiD~D4_DR
DISPOFFE EL1
M cL2

E01 Ks0088 CL2
AMS

CS
SHL.
Ho s
w
SC1e - - -+ 'S80
c1
v
(. ]
v

240 X 240 LCD MODULE
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