Neotec Semiconductor Ltd.
ol R ey E LS il

086
’U' NEOTEC LCD briver

semiconductor ’
Version 1.1

INTRODUCTION

The NT7086E isaLCD driver LSI that is fabricated by low power CMOS high voltage process
technology.

In segment drive mode, it can beinterfaced in 1-bit serial or 4-bit parallel method by the controller.

In common drive mode, dual type modeis applicable. And in segment mode gpplication, the power down
function reduces power consumption.

FEATURES
+ Power supply voltage:+5 V+10%, + 3V+10%
+ Supply voltage for display: 6 to 28 V (Vpp-VEeg)
« 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
* Interface

DRIVERS
COM (cascade) SEG(cascade)
NT7086E NT7086E

+ High voltage CM OS process.
+ Available PKG type : bare chip.
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PAD DIAGRAM Note: Please connects the substrate to Vpp or Floating
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PAD LOCATION

Pad No. | Pad name X Y Pad No. | Pad name X Y
1 SC51 -1155.00 1768.80 51 SC1 1150.00 -1526.60
2 SC52 ~1150.00 1553.40 52 SC2 A “1416.60
3 SC53 A 1443.40 53 SC3 ~1306.60
4 SC54 133340 54 SC4 ~1196.60
5 SC55 122340 55 SC5 -1086.60
6 SC56 1113.40 56 SC6 -976.60
7 SC57 1003.40 57 SC7 -866.60
8 SC58 893.40 58 SC8 -756.60
9 SC59 78340 59 SCo ~646.60
10 SC60 67340 60 10 536.60
1 SC61 563.40 61 11 ~426.60
7 SC62 453.40 62 <12 -316.60
13 SC63 34340 63 13 206.60
14 SC64 23340 64 14 296.60
15 SC65 12340 65 15 13.40
16 SC66 13.40 66 16 12340
17 SC67 -96.60 67 C17 23340
18 SC68 ~206.60 68 18 343.40
19 SC69 -316.60 69 €19 453.40
20 SC70 ~426.60 70 20 563.40
21 SC71 536.60 71 SC21 673.40
2 SC72 -646.60 72 <2 783.40
23 SC73 756.60 73 23 893.40
24 SC74 -866.60 74 C24 1003.40
25 SC75 -976.60 75 <25 1113.40
% SC76 -1086.60 76 26 122340
27 SC77 ~1196.60 77 SC27 133340
28 SC78 -1306.60 78 28 + 144340
29 SC79 v 1416.60 79 <29 155340
30 SC80 1526.60 80 30 1155.00 1768.80
31 ERB 1074.60 176330 81 SC31 1045.00 A
2 VEE -934.40 N 82 32 935.00
EQ) V5 “824.40 83 33 825.00
34 Va3 714.40 84 34 715.00
35 V12 ~604.40 85 X35 605.00
3% VO ~494.40 86 36 495.00
37 CS 275.00 87 SC37 385.00
38 M ~165.00 83 38 275.00
39 DISPOFFB 55.00 89 C39 165.00
40 VDD 55.00 90 C40 55.00
a1 SHL 165.00 o1 SCa1 55.00
42 VSS 275.00 2 a2 -165.00
43 D4 DR 385.00 93 43 275.00
44 D3 DM 495,00 %4 Ca4 -385.00
5 D2 DL 605.00 %5 45 ~495.00
46 D1 SID 715.00 % SC46 -605.00
47 CL2 825.00 97 SCa7 715.00
48 AMS 935.00 98 C48 ~825.00
49 CL1 1045.00 v 99 SC49 -935.00 ,L
50 ELB 1155.00 100 50 -1045.00
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BLOCK DIAGRAM
SC1 SC2 SC3 SC78SC79SC80
I T T [ Il
4 4 A 4 4 4
Vi = :
I: . _ - _ -
Vi3 O q 80-bit 4-level driver
V5 [ >
y y
VEE »
80-hit level driver
M O Output >
DISPOFFB] level y y
selector | ] s 1 D1.SID
LCK 80 bit data latch / ) »1 D2 DL
> common data bidirectional shift register < »- D3_R
9 < » 1 D4 DR
y y
. <
SCK 20 X 4-bits segment data <«
bidirectional shift register <
A
CL1L C—» > Data latch control
CL2 C—»
Clock
control
<
CS [ f . PowerQown < » | ERB
AMS q function
y <1 VDD
<1 VSS
N
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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,
Clock control | AMS). In common driver application mode, this block generates | COM / SEG
the shift clock (LCK) for the common data Bi-directional shift
register.
Determines the direction of segment data shift, and input data of
Datalach each Data latch Bi-directi ongl sh.ift register. In 4—bit segment data
control paralel transfer mode, datais shifted by a 4-bit unit. In common SEG
driver application mode, datais 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
Power down | is“Low”, every clock of the current driver is enabled and the SEG
function clock control block works. But if enable input is “High”, current
driver isdisabled and the input data value has no effect on the
output level. So power consumption can be lowered.
Output level | Controlsthe output voltage level according to theinput control pin COM / SEG
selector (M and DISPOFFB) (refer to PIN DESCRIPTION).
20x4-bitsagm Stores output dataval ue by shifting 'Fhe input values. In 1-bit serial
ent data interface mode application, all 80 shift clocks (SCK) are needed to
bi-directi store al the display data. But in 4-bit parallel transfer mode SEG
i-directional C :
shift register appl!cat!on, only 20 _clocks are needed. In common driver
application mode, this block does not work.
In segment driver application mode, the data from the 20x4-bit
80-bit data | segment data shift register are latched for segment driver output.
latch / In single-type common driver application, 1-bit input data (from
commondata| DL or DR pin) is shifted and latched by the direction accordingto | COM / SEG
bi-directional | the SHL signal input. In dual-type common application mode,
shift register | 80-bit registers are divided by two blocks and controlled
Independently (refer to NOTE 3).
80-bit level Voltage level shifter block for high voltage part. Their_lputs of this
o block are of logical voltage level and the outputs of this block are SEG
at high voltage level value. These values areinput in to the driver.
Selects the output voltage level according to M and latched data
value. If the data valueis "High" the driver output is at selected
80-hit 4-level | voltage level (VO or V5), and in the reverse case the driver output SEG
driver value is at the non-selected level (V12 or V43). In segment driver
application mode, non-selected output valueis V2 or V3 and
when in common driver application, this value becomesV1 or V4.
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PIN DESCRIPTION
PIN /O NAME FUNCTION INTERFACE
VDD Logical "High" input port (+5V+10%, +3V+
Power 10%) Power
VSS supply 0V (GND)
VEE Logical "Low" for high voltage part
LCD driver | Biassupply voltage input to drive the LCD.
VO,V12, | output Bias voltage divided by theresistanceis Power
V43,V5 voltage usually used as a supply voltage source (refer
level to NOTE 2).
Display data output pin which corresponds to
the respective latch contents. One of VO, V12,
LCD driver | V34 and V5 is sdected as adisplay driving
SC1~SC80 output voltage source according to the combination of —
the latched datalevel 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 x4-bit segment data shift. The
clock pulse, which was input when the enable
CL2 | Data shift _bit (I_ELB/ERB) is in not active condition, is Coeie
clock invalid.
— In common driver application mode, the
datais shifted to 80-bit common data
bi-directional shift register by the CL1 clock.
Hence, this clock pinis not used (Open or
connect thispinto VDD).
'?C signal Alternate signal input pin for LCD driving.
or LCD . . g .
M I - N(_)rm_al frame inversion signal isinput in to Controller
this pin.
output
— In segment driver application mode, this
signal isused for latching the shift register
Datalatch contents at the falling edge of this clock pulse.
CL1 I CL1 pulse "High" level initializes power-down Controller
clock !
function block.
— In common driver application mode, CL1 is
used asashifting clock of common output data.
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PIN DESCRIPTION (CONTINUED)
PIN /O NAME FUNCTION INTERFACE
Control input pin to fix the driver output
Disola (SC1~SC80) to VO level, during "Low" value
DISPOFFB | | spay input. LCD becomes non-selected by VO level Controller
OFF control -
output from every output of segment drivers
and every output of common drivers.
COM / SEG \é\éh;r: CS:eSg;erl;[oc;/\r/i\;;\lTYOSGE isused asan
&= I| mode | \yhen CS = "High', NT7086E is st to an MRS
control . .
80-bit common driver
According to the input value of the AMS and the
CS pin, application mode of NT7086E is differs
as shown below.
CS|AMS | Application mode | COM/SEG
0 0 4-bit parallel
AMS | Application mterf:_:\ce_mode SEG VDD/VSS
mode select 0 1 1-bit seria interface
mode
1 0 Single type
gpplication Mode
— COM
Dual type application
1 1
mode
-In segment driver mode, these pinsare used as
4-hit data input pin (when 4-bit parallel
interface mode AMS="low”), or D1_SID is
used as serial datainput pin and other pins are
. not used (connect these to VDD) (when 1-bit
D'Spl ay dgta serial interface mode AMS= "high”).
D1_SID, input/ seria . N
D2 DL input data/ In common driver mode, the datais shifted
- | 1/0 : fromD2_DL (D4 DR) to D4 DR (D2_DL), Controller
D3 DM, left , right N . 5 "
. when in single interface mode (AM S="Low”).
D4 DR data input o
outout In dua-type application case, the data are
P 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
datapins are determined by SHL input (refer to
NOTE 3, NOT 4).
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PIN DESCRIPTION (CONTINUED)
PIN 1/0 NAME FUNCTION INTERFACE
. When SHL = "Low", datais shifted from left to
Shift iah
SHL I direction | N9 t : o
cortrol When SHL = "High", the direction is reversed.
(refer to NOTE3)
-In segment driver mode, the internal operation
is enabled only when enable input (ELB or
ERB) is"Low" (power down function). When
several drivers a serially connected, the enable
state of each driver is shifted according to the
) . VDD/VSS
Enable data SHL input. Connect these pins as below.
ELB, ERB | I/O éﬁ?ugt L Segment driver
P ELB ERB
L Output (open)| Input (VSS)
H Input (VSS) | Output(open)
-Iln common driver mode, the power down
functionis not used. Open these pins.

NOTE 1. Output leve control

"X":don't care

Output level (CS1~CS80)
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
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NOTE 2. LCD Driving Voltage Application Circuit

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

Yoo
Yoo '|'
¢ il
—l Vo
3
| V1 [pooH
triver o LCD
I . SEGL-SEOH0 ) ool
—} V12
(n—d}lRé MTT026
| LE V43
k. va Yo, V5 Selection level
b OOk B i
_| - o V2. V3 | Mon-selection lesel
_|| Vi s * =9 (when 1564 duty) to
' % V55 17 {when 17256 duty)
T /_J_’
YEE
(2) Common driver application (CS = “High”)
YD
o
LR o LCD
b2 BED panel
L NTT026
deiver
Vovs Selection lewvel
a3 V1.V4 [ Non-selection lewel
s * p=0 (when 164 duty) 1o
W35 17 (wrhen 17256 duty)
T /_J_’
YEE
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NOTE 3. Data Shift Direction according to Control Signals
(1) When CS = “Low” (segment driver application)
Application . . .
AMS|sHL [PP Data Direction Input pin
mode
SSSSSSSS
S S S S cccccccece
cCccCc¢c 77 77 777 8
1 2 3 4 3456178920
D|D|D|D| . DD/ D DD/ D|D|D
L 1|2(3/4 1/2/3|4]1/2|3|4
A > A
D1 Shift direction
4-bit Bg _
pard Iel Da Last data Frist data Dl_SI D,
L data D2 DL,
mode SSsSss gggggggg D4 DR
cccc
(SEG) 1934 "o 34567890
DIDD|D|........ D
H 41321 413(2/1/4|3|2|1
A B A
" Shift direction D1
D2
Frist data D3 | Lastdata
D4
s|s|s|s|s|s|s|s
g g g g ________ ciclclcl|c|c|c|c
1234 7177|777 7/8
L 3|4|5|6|7|8|9]|0
1-bit seria Shift direction i T
data Last data (D1_SID) Frist data
H transfer D1 SID
mode slslsls s|s|s|s|s|s|s|s
(SEG) |  |Zl&lAlal cliclic|c|clc|c|c
cicic|c
115034 7177|777 7/8
H 3|4|5|6|7|8|9]|0
) Shift direction T
Frist data Last dat.
10/29
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(2) When CS = “High” (common driver application)
Application o .
AM HL Data Direction Input pin
S|S mode ec putp
..... slslslslslsl o Islsls
é é é cliciclc|c|c cliclc
1123 3344|444 7178
..... 8/9/0/112/3] ... |8|9|0
L 7'y . D2 DL
Shift direction
A 4
. Input data Output data
Single-type | | (o2 pL) (D4_DR)
Application
L
mode | [T T ] ... [T T T T T
s|s|s|s|s|s s|s|s
(COM) éég cliciclc|c|c cliclc
1123 3344|444 7178
..... 8/9/0/112/3] ... . |8|9|0
y ) 5 D4 DR
Shift direction
A 4
Output data Input data
(D2_DL) (D4 _DR)
Shift direction i
..... slsislslsls|  |slsls
é é é cliciclc|c|c cliclc
L 5o|0|1|2|3 1HE D2 DL,
.......... D3 DM
A A
A 4
o Input data 1 Input data 2 Output data
Dud _typ_e (D2_DL) (D3_DM) (D4_DR)
Application
H
mode > <
(COM ) Shift direction
..... slsislslslsl ~ |slsls
i i i clicic|c|c|c cliclc
H 890|123 HHE D4 DR,
.......... D3_DM
A
} !
Output data Input data 2 Input data 1
(D2 DL) (D3_DM) (D4 DR)
11/29
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NOTE 4. Usage of Data Pins
COM / Application mode Data interface pin
( CSSE;S?n) (AMS pin) SHL D1 SID D2 DL D3 DM D4 DR
?EG ﬁg&ﬁiﬂlg;qﬁgﬁg X | D1 (input) | D2(input) | D3 (input) | D4(input)
CSs ——
="Low”) 1-bit (sAerl\l/IaIS |:nte|[:‘lzcr$;n e |y SID (input) Connect to Vpp
COM single-type application L o DL (input) Open DR (output)
(Cs mode (AMS = “Low”) H P DL (output) P DR (input)
="High”| dua-type application mode | L opalt DL (inputl) DM (input2)| DR (output2)
) (AMS = “High”) H P DL (output2) DM (input2)| DR (inputl)
MAXIMUM ABSOLUTE LIMIT
Characteristic Symbol Value Unit
Power supply voltage Vb -0.3~+7.0
Driver supply voltage Vicp 0~+30 Vv
I nput voltage Vin -0.3~Vpp+0.3
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 Voltage| Voo - 2.7 - 55
1 Vico Vin=Vop-Vee 6 - 28 Vv
V|H = O-8VDD - VDD
Input voltage (1) Vi . 0 T 0.2Vop
VoH IOH:—O.4mA VDD-O.4 = =
Output voltage (2) Vo o =0.4mMA - . 0 Vv
Input leakage -
current 1 (1) lia Vin=Vpp t0 Vss -10 - 10 A
Input leakage _
current 2 (3) liL2 Vin=Vpp t0 Vee -25 = 25
On resistance(4) Ron lon=100 1 A o 2 4 kQ
ISTBY fCL1:32kHZ, M=VSS VSS PIN - - 100 U A
VDD:5V - - 5
Supply current(5) Ipp fo 1=32kHZ Fyy=80HZ | Vop=3V - - 5 mA
IEE VDD:5V - - 500 U A
NOTES:
1. Applied to CL1, CL2, ELB, ERB, D1 _SID - D4_DR, SHL, DISPOFFB, M, CS,AMS pin
2. ELB, ERB pin

3.V0, V12, V43, V5 pin

4. VLCD = VDD = VEE: VO = VDD = 5V, V5= VEE =-23V

V12 = VDD'Z/n(VLCD), V43 = VEE+2/n(V|_CD), n=17 (1/256 dUty, 1/17 bi aS)

5.V0=Vpp V12=1.71V(Vpp = 5V) or -0.06V (Vpp = 3V),

V43 =-19.71V (VDD =5V) or -19.94V (Vpp = 3V), V5 = Vg =-23V, no-load condition (1/256 duty, 1/17 bias)
4-bit parale interface mode

Istey: Voo =5V, fe o =5.12MHz, SHL =V, DISPOFFB = Vpp, M = Vg, display data pattern = 0000

Ioo : Vop = 3V, fco = 4MHz, display data pattern = 0101

Vpop =5V, fc2=5.12MHz, display data pattern = 0101

lee : Vpp =5V, fo2= 5.12MHz, display data pattern = 0101, Vee pin

13/29
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DC CHARACTERISTICS (CONTINUED)
(2) Common Driver Application

(Vss= 0V, Ta= - 30 ~ +85°C)

Characterigic | Symbol Test Condition Min. | Typ. | Max. | Unit
Operating Voltage| Vpp - 2.7 - 55
1 Vicp Vin=Vpp-VEee 6 - 28 Vv
VIH = 0.8Vpp - Vbp
Input voltage (1) Vi : 0 C02Vop
VoH lop=-0.4mA Vpp-0.4 = &
Output voltage (3) VoL lo.=0.4mA _ - 0.4 v
Input leakage _ i i
current 1 (1) liLa Vin=Vpp t0 Vss 10 10 A
Input leakage I _ i i i
current 2 (2) |||_2 V|N—OV, VDD—SV(PU” Up) 50 125 250
Input leakage _
current 3 (4) |||_3 VIN—VDD to VEE -25 = 25
On resistance(5) Ron lon=100 L A o 2 4 kQ
ISTBY fCL1:32kHZ, M:VSS Vss PIN = = 100
VDD:5V - - 200
A
Supply current(6)| loo | _souiz Fy=80HZ| Vop=3V | - - [ 10| X
IEE VDD:5V - - 150

NOTES:

1. Appliedto CL1, D2 DL (SHL = LOW), D4_DR (SHL = HIGH), SHL, DISPOFFB, M, CS, AMS pin
2. Pull-upinput pins: CL2, D1_SID, D3_ DM (AMS=LOW), ELB, ERB

3. D2 DL (SHL =HIGH) , D4 DR (SHL = LOW) pin

4.V0, V12, V43, V5 pin

5. VLCD = VDD-VEEI V0= VDD = 5V, V5= VEE =-23V

V12 = VDD'l/n(VLCD), V43 = VEE+l/n(V|_CD), n= 17(1/256 duty, 1/17 bi aS)

6.V0=Vpp, V12=3.35V (Vpp =5V) or L.47V (Vpp = 3V),

V43 =-21.35V (Vpp =5V) or -21.47V (Vpp =3 V), V5=V = -23V, no-load condition (1/256 duty, 1/17 bias)
single-type mode operation : AMS = Vs, SHL =Vgs, DISPOFFB =Vpp

D1 SID =D3 DM =VDD, D4 DR = OPEN, ELB = ERB = OPEN,

lSTBY : VDD = 5V, M= Vss, DZ_DL = VSS

lDD : fM = SOHZ, DZ_DL = VDD

Vpp = 3V, display data pattern = 10000000..., 012000000..., 00100000..., 00010000..., ..

Vpp =5V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..

lEE : fM = 80HZ, DZ_DL = VDD

Vpp = 5V, current through Vee Pin, display data pattern = 10000000..., 01000000...,

00100000..., 00010000...
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AC CHARACTERISTICS

(1) Segment Driver Application

(Vss=0V, Ta= - 30 ~ +85°C)

- . (1) VDD=5V+10% | (2) VDD=3V+10% .
Characteristic Symbol | Test condition Min. | Typ. | Max. | Min. | Typ. | Max. Unit
Clock cycletime tey Duty=50% 125 - - 250 - -
Clock pulsewidth twek - 45 - - 95 - -
Clock rise fall time tr/ te - - - 30 - - 30
Data set-up time tos - 30 - 65 - -
Data hold time to - 30 - 65 - -
Clock set-up time tes - 80 - 120 - - ns
Clock hold time ten - 80 - 120 - -
. J ELB output 60 125
Propagation delay time teL ERB output - - 50 - - 195
. ELB input 30 65
ELB,ERB set-up time tesu ERB input 20 - - 65 - -
DISPOFFB low pulse
width twoL o 1.2 = = 1.2 = - uSs
DISPOFFB clear time teo - 100 - - 100 - - ns
M - OUT
propagation de ay time teos i i 0 i i 12
CL1-0uUT _
propagation delay time toz | G=15pF i i LU i F- |
DISPOFFB — OUT
propagation deay time teos i i 0 i i 12
(2) Common Driver Application
(Vss=0V, Ta= - 30 ~ +85°C)
. . (1) VDD=5V+10% | (2) VDD=3V+10% '
Characteristic Symbol | Test condition Min. | Typ. [ Max.| Min. | Typ. | Max. Unit
Clock cycletime toy Duty=50% 250 - - 500 - -
Clock pulsewidth twek - 45 - - 95 - -
Clock rise fall time tr/ te - - - 50 - - 50 ns
Data set-up time tbs - 30 - 65 - -
Data hold time Ton - 30 - 65 - -
DISPOFFB low pulse
width twoL = 1.2 = = 1.2 = - uSs
DISPOFFB clear time tep - 100 - - 100 - - ns
Output delay time toL - - 200 - - 250
M - OUT
propagation de ay time o1 i i 10 i i 12
CL1-0uUT C.=15pF i i i i
propagation delay time teoz 10 12| us
DISPOFFB — OUT
propagation de ay time teo3 i i 10 i i 12
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(3) Segment Driver Application Timing
0.8VDD 4 fuex { 0.8VDD
CL1 0.2VDD /}: :‘\ 0.2VDD
1 ! t !
v cs ¢
} t ‘&N
0.8VvDD 0.8VDD' | e i ‘ { 0.8VDD
CL2 02vop/ | twek  !No2vbp | } '\l 0.2vDD
—»}tRF— —M‘t,j‘ﬁ } i i
}47 tey N } ‘LDSJ to |
s a——
| 0.8VDD
D1 _SID - D4 DR X O_ZVDD}<
} tWDL } : :tCD
DISPOFFB -~/
| {
CL1
1 2 3 19 20 |
az - N/ S S Lo/ N2
0.2VDD}
}t

ELB, ERB |

(Output 1) 0.2VDD

ELB, ERB i te, |
(Input 2) 0.2vDD\E >

0.8VDD

M >< 0.2VDD
‘ L tops R
CL1 \‘; b topo T
0.2vDDY* j
|
| |
0.8VDD i
DISPOFFB ><0.2VDD }
} tPD3 }

I
SC1 - SC80 :
(Latched data) ‘
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(4) Common Driver Application Timing

CY |

>

tR—V - —H‘ ;%tp —“‘ ;471‘1:

[ |
i Ips : i to i i

| | |
0.8VDD 0.8VDD |

* | | |
¢ Dl ><O.2VDD | O.2VDD}< |
! toL | !
| i |
. '0.8VDD
(*1).80 ><o.2vmj
| oL | }<tC—D~‘

[N

DISPOFFB | /!

(*1) When in single-type interface mode
DI=>DDL(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

i ><O.2VDD
L tops J
cL1 \i : oz !
0.2vDD ‘ |
"0.8VDD |
DISPOFFB XO.ZVDD 3
L tops J
SC1 - SC80 ><
(Latched data) :
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POWER DOWN FUNCTION
In the case of cascade connection of segment mode drivers, NT7086E has a "power down function” In order

to reduce the power consumption.

SHL | Enableinput | Enableoutput | Current driver status Theother drivers status

While ERB ="Low", )
L SNE 253 current driver is enabled. Disabled

While ELB ="Low",
current driver is enabled.

H ELB ERB Disabled

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

CLl [¥ (v
11 2 x n-ln 1 2 oy n-ln 1 2 P n-ln 1 2 n n-1 n} 1 2 x n-1
CL2
| M | | | - | |
ELBl1(inputl) | o | ] L o
[ ‘ o
| | | | | | |
ERBI1/ELB2 | — } ! ] o
(Outputl/Input2)—“ T it i ¢ i d i : —‘L
| |
ERB2/ELB3 | p—i — | o —
(OutputZ/InpuB)—‘ i T # 3 *%‘7
| |
| | | | | |
ERB3/ELB4 | p—l el > ! b
(Output3/1nput4)J | L*%_Ei
b i n ! [ &
ELB4(Output) | ’ ] ‘ S
NOTES:

1. SHL = High (ELB = Input, ERB = Output)
2. When in 4-bit parallel interface mode: n = 20
When in 1-bit serial interface mode: n = 80

18/29
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OPERATION TIMING DIAGRAM
(1) 4-bit parallel mode interface segment driver
When SHL="Low”
9 20 1 2 3 9 20 1 2
CLz [ v [ v [ W W ,,,,,, v v v T v
D1 SID ) SC5 ) SC1 (SC77/(SC73)(SC69  )( SC5 )( SC1 \(SC77)(SC73
D2 DL ) SC6 ( SC2 /(SC78)(SC74)(SC70 ) SC6 { SC2 (SC78)(SC74
D3 DM ) SC7 ( SC3 (SC79)(SC75/SC71 ([ SC7 ) SC3 (SC79/(SC75)(_
D4 DR )(SC8 ) SC4 (SC80)(SC76)SC72 ) SCB8 ) SC4 (SC80)SC76
ErRB(lpUty —— (1 .. ]
ELBOupuwt) L]
gl A 3
SC1 - SC80 - X
When SHL= "High”
9 20 1 2 3 19 20 1
CLz [ v [ v [ v W WL ,,,,,, v v | v FL
D1 SID (SC76)SC80/ SC4 ( SC8)(SC12 )(SC76)SC80)( SC4 ( SC8 )
D2 DL (SC75)(SC79) SC3 ) SC7 (SC11 Y SC75)(SC79) SC3 )( SC7 )
D3 DM (SC74)SC78)(SC2 ( SC6)SC10  )(SC74)SC78)( SC2 ( SC6 )
D4 DR )(SC73)(SC77( SC1(SC5) SC9  )(SC73)(SC77) SC1 ( SC5 )
E.s¢oputy ——1( ]
ERB(OutpWt) I —
CL1 3

SC1 - SC80

>
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(2) 1-bit serial modeinterface segment driver

When SHL= "Low”

79 80 1 2 3 79 80 1 2
CL2 [ v [ v T v T v v vy Ty vy T v
DI_SID ) SC2 ) SC1 ¥SC80)SC79(SC78 ) SC2 Y SC1 }SC80)SC79
ERB(Inputy | . |
ELB(Output)y I
ct 1
SC1 - SC80 o
When SHL= “High”
79 8 1 2 3 79 8 1 2
CL2 [ v I v I v v v [ v [ v [T v [T v
DI_SID SC79)SC80) SC1(SC2)(SC3 ~ XSC79)(SC80) SC1 ) SC2
ELsdopwty o |
ERB(Output) N —
ct 1
SC1 - SC80 - X

20/29
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(3) Single type interface mode common driver
When SHL= “Low”
79 8 1 2 79 8 1 2
Cli_ [y v Iy v v v v Ty Ty
D2 DL - T
D4 DR ﬁi ,,,,,,, —l—ii
COM_DATA1 m ,,,,,,, m
COM_DATA? I
COM_DATA3 R @
COM_DATAT9 | - L
COM_DATA80 - l
) Current Driver's COMMON area g
When SHL= "High”
79 8 1 2 79 80 1 2
CLt v v [y v [Tv v v Jy T+
D4_DR mulF W P
D2_DL—]—i ,,,,,,, ﬁ‘
COM_DATAl—]—‘j ,,,,,,, ﬁ
COM_DATA2 [ | ,,,,,,, R
COM_DATA3[ | % ,,,,,, g %
COM_DATA79 i T S
COM_DATA80 ‘h 7777777 m

[ >
b}

Current Driver's COMMON area

21/29
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(4) Dual-type inter face mode common driver
When SHL= “Low”

D4 DR - L _
COM_DATAL - o _
COM_DATA2 - _ .
COM_DATA3 .

COM_DATA39 - . R N
COM_DATA40 - . _ L
COM_DATA41 [ ]
coMDpATAZ2 [ | _ _

COM_DATA43 &

COM_DATA79 - - -
COM_DATA80 __ __ .

When SHL= “High”

COM_DATA1

|
|
|
T
|
|
|
COM_DATA2 | - . N
|
|
|
T
|
|

COM_DATA3

COM_DATA40
COM_DATA41 o o -
COM_DATA42 o - 1

COM_DATA43 0

COM_DATA79 B o L
COM_DATA80 __ R __

22/29
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(5) Common / Segment driver timing (/200 duty)

199 200 1 - 200 1 - 199 200 1 199 200
cr_ Jy Jv v v v v T vy
Latched data (SEG) X ) -_— (D G ()
M \
COM_DATA1
COM_DATA199
COM_DATA200
COM1
‘ v
COM199
COM200

SEG1
L —
1. D4 Y X0
Latched daIai)l( ; ; - ; % ; );(
\ — ‘
M | .
Enable Out | - |

23/29
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APPLICATION INFORMATION

1-bit serial interface mode (80 Ch. Segment mode)
a) Lower view (SHL=L, AMS=H)

LCD PANEL
51— 530 1) P 5160 Sp —————————— 51480
o011 p— ST o011 Ee— | {042 e—— ST
—] ERB ELE [1—»C|ERE ELB - —»C| ERB FLE [
T—E C3 NT70%6 €3 NT7086 C3 NT7026
[ ?gf 02 T - g‘:;’f D2 IL - S“IHLIS D2 TL -
T 9" D1 sSIDD4TR D1 SID D4 DR D1 SIDD4 DR

-hitserial \f T

ta 1npnat

_ f

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

1-hit zerial
data ingnt 2 ;‘ ;‘ - *
TEDQ_DL_ Dl_SIDSHL ﬂ TEEQ_DL_ Dl_SIDSHL ﬁ (iEDQ_DL - DI_SIDSHL ﬁ
D4 DR LIE [ DR LM D4 TE. AW
MTT0Z6 3 NT70&6 C5 WTT0Z6 Cs
7 W, %
JFE ELE EFE 0——»ELBE EFB B———- —» ELE EEEB 0O
4 SC1 - ————- SCED SC1 ————— SCED 01— SCED
o ]| o [ —— S1al 2
LCD PAREL
24/29
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4-bit parallel interface mode (80 Ch. Segment driver)
a) Lower view (SHL=L,AMS=1L)

LCD PAMEL

) [ — 520 52 = wmmmm m = S 1 ] o} e — Y )

o043 — o4 J— 4 of o7 Jp—

ERE ELE 0—»] ERE ELE B— - —»|ERE ELE b

G5 wTT0ze C5  wT70%6 W

LIS AW AW

SHL 0y gip_ D4 DR SHL 0y sip_ 4 DR SHL 0y <1p . pa DR
4'hit serial ?4 ?4 _ lf“

data ingnt

b) Upper view (SHL=H, AMS=1L)

ddl-}iit_seri?l ) . B
ata ingr 7 7 4
DI SID- DA_DR_ jjJ DT_SI0- DA DR -+ jjJ DT SID- D4 DR jjj
AME S AMS
NT7026  CS 3:}7 NT70%6  ©S % HTT026 oS %
F[ELE- ERB " w]ELB ERB —»ELB ERE "
7 S0l ——————= 5080 901 ——————= SC80 SC1 ————— SC20
o} pp— of:§ I — 1] o p—— ]
LCD PAMNEL
25/29
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Single type interface mode (80 Ch. Common driver)

irgoat data 1 >ﬁl

D4 DR 38060 —w{C]

—O0C5  ¥T7026

[ " I —

J—E A3
| 3HL
D2 DL 5C1 [——#{C80
D4 DR SC80 b— »|C81
T A
—H%  nT0 | | | LCD PANEL
ﬂr—c ANE | | |
I I ¥
L—=HL
D2 DL 5C1 g—#{C160
D4 DR 3030 b— | C161
7 I | I
I l I
455 wT70EE : ! !
O AMS | i I
I I ¥
L—=HL
0[ D2 DL 5C1 g—»{C240
LI
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Dual-type interface mode (40 Ch. + 40Ch. Common driver)

ingrat data 1
D4 DR SC30p— w1
% i i |
i i |
—OC5  NT7026 i I !
—] IS | | I
1 1 ¥
ij o SHL DZOL  5Clp— ofCH0
D4 DR SC80p— o081
o ' ! ! LCD PAMNEL ( 1/2)
1 1 |
t+—dcs w0z | i !
— AMS i i |
SHL 1 1 L)
; S DZOL  5Clp— wfClAD
o [D2 DMD4 DR 5C50 -—| Clél
1
! 4
o ]
SC40 B—w{ €200
t+—gCs NTE o e
— | AN : i,
1
0 SHL D2 0OL 501 g— w{C240
Dd DRS00 b af C241
< i i |
i i |
¢+ C5  HT70%6 I I I
P.‘:I"."IS 1 1 1
; i - i i v LCD PANEL (2/2)
. DZOL  5Clp— w300
D4 DR 5C80 P—w (321
< i i |
i i i
T3 NT70E6 ! ! ;
;—E AN b
o SHL D2 Ol 501 p—w C400
LI

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 driver the 400 common LCD panel.
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APPLICATION CIRCUIT EXAMPLE
YLD
70 =
o
B SEG
71
oM
R 4 4 4 4 4 4
V2
L EG b ¥ k4 4 ¥
(4R O-vs Dl SID-Dd DF O-¥s Dl SID-Dd DR O-¥s Dl 5ID-Dd DE
i g w1 IS POFFE CL] bamed IS FOFFE CL1 b4 LEFPOFFE CLl1h—w
& E L2 L2 CL2h
LE wT70gs  ERB LE NT70%s  ERE B NT7086  ERBEp
V4 ME ME ME
5 el I I z
s [COM HL HL HL
wEG SC1.......... . 5CED EC1...... ..., .5CED §C1.......... .5c@
| [ | [ | [
, Fl — » @0 28] —® 3160 Gl6l —w S240
-EM Dd | || 1
VEE ['1S FOFFE
sCEn
- HT7026
A5 SC1
SHL
##dV0-¥5  CL1 D2 DL| || C80
la if 'Z
11 Dd DE| || Cc8l
['1S FOFFE
SR 240 % 240 LCD MODULE
o WTT0%6
AMS SC1
SHL
-5+ V0-¥5 CL1 D2 DL| ||Cl&0
I Ty
-[EM D4 DR| || Cl6
['1S FOFFE
s H
. NT7026
Crrorrebe | s 5C1
FR_AI-.-IE(I-.-IJST = HL
coM DaTip—|| S ¥0-¥S  CL1 D2 OL| [{C240
Dl-Iqp—t T "
CLlp
CLap—
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PRECAUTIONS
Precautions when connecting or disconnecting the power supply

This IC has ahigh-voltage LCD driver, so it may be permanently damaged by a high current which may
flow if voltage is supplied to the LCD drive power supply while the logic system power supply isfloating. The
details are as follows.

When connecting the power supply, connect the LCD drive power after connecting the
logic system power. Further more, when disconnecting the power, disconnect the logic
system power after disconnecting the LCD drive power.

And when connecting the logic power supply, the logic condition of thisIC insideisinsecure. Therefore
connect the LCD drive power supply after resetting logic condition of this IC inside on /DISPOFF function.
After that, cancel the /DISPOFF function after the LCD drive power supply has become stable. Furthermore,
when disconnecting the power, set the LCD drive output pinsto level V5 on /DISPOFF function. Then,
disconnect the logic system power after disconnecting the LCD drive power.

When connecting the power supply, follow the recommended sequence shown here.

VDD

IDISPOFF

VEE

—

VDD
VsS J
VDD —/—H—\
VsS

VSS ———
VEE

N

—

—
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