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INTRODUCTION

The NT7086PQ isaLCD driver LSl that is fabricated by low power CMOS high voltage process
technol ogy.

In segment drive mode, it can be interfaced in 1-bit seria or 4-bit parallel method by the controller.

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

FEATURES
- Power supply voltage:+5 V+10%, + 3V+10%
- Supply voltage for display: 6 t0 28V (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)
NT7086PQ NT7086PQ

- High voltage CMOS process.
- Available PKG type : bare chip, 100-LQFP, 100-QFP
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PKG TYPE = 100-LQFP
PKG THICKNESS = 1.40 (+ 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 = 1.0(=0.1) mm
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PKG TYPE = 100-QFP
PKG THICKNESS = 3.00 (+ 0.40) mm
PKG SIZE = 24.80(+ 0.20) X 18.8 (+ 0.20) mm
PAD PITCH = 0.65mm
PAD WIDTH = 0.30 (+ 0.10) mm
PAD LENGTH = 2.4 (+0.20) mm
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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 -1313.50 1746.00 51 SC1 1542.00 -1754.00
2 SC52 -1544.00 1746.00 52 SC2 4 -1629.00
3 SC53 A 1621.00 53 SC3 -1504.00
4 SC54 1496.00 54 SC4 -1379.00
5 SC55 1371.00 55 SC5 -1254.00
6 SC56 1246.00 56 SC6 -1129.00
7 SC57 1121.00 57 SC7 -1004.00
8 SC58 996.00 58 SC8 -879.00
9 SC59 871.00 59 SC9 -754.00
10 SC60 746.00 60 SC10 -629.00
11 SC61 621.00 61 SC11 -504.00
12 SC62 496.00 62 SC12 -379.00
13 SC63 371.00 63 SC13 -254.00
14 SC64 246.00 64 SC14 -129.00
15 SC65 121.00 65 SC15 -4.00
16 SC66 -4.00 66 SC16 121.00
17 SC67 -129.00 67 SC17 246.00
18 SC68 -254.00 68 SC18 371.00
19 SC69 -379.00 69 SC19 496.00
20 SC70 -504.00 70 SC20 621.00
21 SC71 -629.00 71 sc21 746.00
22 SC72 -754.00 72 SC22 871.00
23 SC73 -879.00 73 SC23 996.00
24 SC74 -1004.00 74 SC24 1121.00
25 SC75 -1129.00 75 SC25 1246.00
26 SC76 -1254.00 76 SC26 1371.00
27 SC77 -1379.00 77 sc27 1496.00
28 SC78 -1504.00 78 SC28 il 1621.00
29 SC79 v -1629.00 79 SC29 1746.00
30 SC80 -1754.00 80 SC30 1311.50
31 ERB -1218.40 A 81 SC31 1186.50 A
32 VEE -1048.70 82 SC32 1061.50
33 V5 -923.70 83 SC33 936.50
34 V43 -798.70 84 SC34 811.50
35 V12 -673.70 85 SC35 686.50
36 VO -548.70 86 SC36 561.50
37 cS -380.00 87 SC37 436.50
338 M -255.00 88 SC38 311.50
39 DISPOFFB -130.00 89 SC39 186.50
40 VDD -5.00 90 SC40 61.50
41 SHL 120.10 91 SC41 -63.50
42 VSS 245.10 92 SC42 -188.50
43 D4 DR 370.10 93 SC43 -313.50
44 D3 DM 495.10 94 SC44 -438.50
45 D2 DL 620.10 95 SC45 -563.50
46 D1 SID 745.10 9% SC46 -688.50
47 CL2 870.10 97 SC47 -813.50
48 AMS 995.10 v 98 SC48 -938.50 v
49 CL1 1120.10 99 SC49 -1063.50
50 ELB 1245.10 100 SC50 -1188.50
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BLOCK DIAGRAM
SC1 SC2 SC3 SC78SC79 SC80
N T AR [ [T T[]
A A A A Y X
vi2 & >
I: Ll _ H _ .
V43 > 80-bit 4-level driver
V5 [ 4
A A
VEE >
80-bit level shifter
M L—» Output >
DISPOFFB—»  |evel . ‘
Selector .............. _ Dl—SID
LCK 80 bit data latch / < — D2 DL
"| common data bidirectional shift register | 1 D3 DM
common daiabidirecto egister g 1 D4 DR
A A
; <
SCK 20 X 4-bits segment data <
a bidirectional shift register >
A
CL1 > Datalatch control
CL2
Clock
control
—
CS [ f Power c_jown < » 1 ERB
AMS ] > function
Y <+ VDD
<+ VSS
A
L]
ELB
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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
Data latch each Datalatch Bi—direction_al shift register. In_ 4—bi_t segment data
control parallel transfer mode, data is 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 enableinput 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 | Controlsthe output voltage level according to the input control pin COM / SEG
selector (M and DISPOFFB) (refer to PIN DESCRIPTION).
20x4-bitsegm _Stor& output data vfal ue by shifting t_he input values. In 1-bit serial
ent data interface mode application, al 80 shift clocks (SCK) are needed to
bi-diredii store all the display data. But in 4-bit parallel transfer mode SEG
i-directional . :
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
common data| DL or DR pin) is shifted and latched by the direction accordingto | COM / SEG
bi-directiona | 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 sh?fter block for high voltage part. The inputs of this
<hifter block are of logical voltage level and the outputs of this block are SEG
at high 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 datavalueis "High" the driver output is at selected
80-bit 4-level | voltagelevel (VO or V5), and in the reverse case the driver output SEG
driver valueis at the non-selected level (V12 or V43). In segment driver
application mode, non-selected output value isV2 or V3 and
when in common driver application, thisvalue 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 the resistanceis Power
V43V5 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,
sc1-scso | o LCD driver| V34 andV5 isselecte_d asadisplay d_rivi ng LCD
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_EL B/ERB) is in not active condition, is Controller
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 pin is not used (Open or
connect thispin to VDD).
AC 908 | Alternate signal input pin for LCD driving.
or LCD . U g .
M I driver N_orm_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, CL1is
used as a shifting 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
Displ (SC1~SC80) to VO level, during "Low" value
DISPOFFB | | play 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\(l)hs:: g:ez;erl;[oc\l/l\r/i\;;\lTYOSGPQ isused asan
S | 1] mode | \yhencs="High', NT7086PQis set to an VDDIVSS
control . .
80-bit common driver
According to the input value of the AMS and the
CS pin, application mode of NT7086PQ is
differs as shown below.
CS| AMS| Application mode | COM/SEG
0 0 4-bit parallel
AMS | Application |_nterf<'_ace_mode SEG VDD/VSS
mode select 0 1 1-bit seria interface
mode
1 0 Singletype
application Mode
e COM
1 1 Dual type application
mode
-In segment driver mode, these pinsare used as
4-bit data input pin (when 4-bit parallel
interface mode AMS="low”), or D1 SID is
used as serial datainput pin and other pins are
Display data not used (connect these to VDD) (when 1-bit
1S A - i) interface mode AM S= high”).
D1 SID, input/ seria dri de. the daia is shifted
D2 DL input datal -In common driver mode, the datais shift
— ., | /O ; from D2 _DL (D4 _DR) to D4 DR (D2 _DL), Controller
D3 DM, left , right T : _ o
. when in single interface mode (AMS="Low”).
D4 DR data input -
outout In dual-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
data pins are determined by SHL input (refer to
NOTE 3, NOT 4).
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PIN DESCRIPTION (CONTINUED)
PIN /O | NAME FUNCTION INTERFACE
. When SHL ="Low", datais shifted from |&ft to
Shift :
SHL I direction right.
control When SHL = "High", the direction is reversed.
(refer to NOTE3)
-In segment driver mode, theinternal operation
is enabled only when enable input (ELB or
ERB) is"Low" (power down function). When
several drivers aserialy connected, the enable
state of each driver is shifted according to the
) : VDD/VSS
Enable data SHL input. Connect these pins as bel ow.
ELB, ERB | 1/O éﬂ?uf,/t L Segment driver
P ELB ERB
L Output (open)| Input (VSS)
H Input (VSS) | Output(open)
-In common driver mode, the power down
function is not used. Open these pins.

NOTE 1. Output level 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

10/31

PDF created with pdfFactory Pro trial version www.pdffactory.com

2015/1/5


http://www.pdffactory.com

Neotec Semiconductor Ltd.
Fr R ey LY il

/ U’ NEOTEC NT7086PQ
semiconductor LCDD”VGF
Version 1.2
NOTE 2. LCD Driving Voltage Application Circuit
(1) Segment driver application (CS = “Low”)
YOO
il
tn LCD
SEGL-SEGN0 ) o]
712
NTTOREPC
43
va Yo, va Selection level
b COM N :
_| - S V2, V3 | Mon-selection level
Vs * 1=0 (when 1/64 duty) tn
|
— V> yss 17 (when 12256 duty?)
s /_J"
VEE
(2) Common driver application (CS = “High”)
YOD
i
V12 to LCD
COML-COMBD > o]
b SEG NT7026FPQ
teiver
YO,V 5 Selection level
a3 V1,V4 | Mon-gelection lewel
s * n=% (when 1064 dutsy) 1o
V55 17 {when 15256 duts)
T /_J"
VEE
11/31
2015/1/5

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com

Neotec Semiconductor Ltd.
A R S

L il

’ U’ NEOTEC NT7086PQ
semiconductor LCDDrlver
Version 1.2
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
SSSS cccccccc
cccec 77777778
12 3 4 " 34567890
D/D/DID| DID|D|D|D|D|D|D
L 112|314 1 3/4/1/2(3|4
A > A
D1 Shift direction
4-bit Bg _
paral = D2 Last data Frist data Dl_SI D,
L data D2 DL,
transfer S SSSSSSS D3 DM,
mde | sgrr  §E5EEEES D4 D8
cccec
(SEG) 1234 " 34567890
D/D/DID| DID|D|D|D|D|D|D
H 4)3|2|1 4|3|2|114|3|2|1
r 3 B r 3
" Shift direction D1
D2
Frist data D3 Last data
D4
S/s|s|s|s|s|s|s
2 2 2 2 ,,,,,,,, clicic|clclc|c|c
1121314 717/717|7/7|7|8
L 3/4|5|/6|7|8]9/|0
1-bit seria Shift direction g T
data Last data (D1_SID Frist data
(D1_SID)
H transfer D1 SID
mode slslsls S/s|s|s|s|s|s|s
(SEG) |  [ZZl2al . cicic|cic|cic|c
cliclc|c
112134 717/717|717|7|8
H 3/4|/5|/6|7|8/9/0
) Shift direction T
Frist data Last data
12/31
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(2) When CS = “High” (common driver application)
Application . . .
AMS| SHL mr)node Data Direction Input pin
""" s|s|s|s|s|s| " |s|s|s
g g g ciclc|c|c|c clic|c
11513 3/3|4/4|44 7178
,,,,, 8/9/0/1|2/3| ... |8|9]|0
L 7'y s D2 DL
Shift direction
A 4
. Input data Output data
Single-type | | (p2 pL) (D4.DR)
L Application
mode | [ T T | T T T T T T 1 .
sS|s|s|s|s|s S|s|s
(COM) ggg cicic|c|c|c clic|c
11513 3/3|4/4|44 7178
,,,,, 8/9|/0/1|2/3| ... |8|9]|0
H p 7y D4 DR
Shift direction
A\ 4
Output data Input data
(D2 DL) (D4 DR)
Shift direction i
""" s|s|s|s|s|s| " |s|s|s
(S: (S: (S: cicic|c|c|c clic|c
3/3|4/4|44 7178
L L2;3 8l9|o0l1|2]3| ... .. 8|9|0 D2 DL,
D3 DM
r 3 A
A 4
N Input data 1 Input data 2 Output data
guall _typ_e (D2 DL) (D3_DM) (D4 DR)
H pplication
mode < e
(COM) Shift direction
""" s|s|s|s|s|s| " |s|s|s
2 2 2 clicic|c|c|c clclc
3/3/4|4/4|4 7178
H L2;s 8l9lol1]2|3] ... .. 8190 D4 DR,
D3 DM
A A
A\ 4
Output data Input data 2 Input data 1
(D2_DL) (D3_DM) (D4_DR)
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NOTE 4. Usage of Data Pins
CSCI)EI\éI;/ Application mode L Data interface pin
(CSpin) (AM S pin) D1 SID| D2DL D3 DM D4 DR
4-bit paralld interface . . . .
SEG mode (AMS = “L ow”) X |D1 (input)| D2 (input) | D3 (input) | D4(input)
(&= 1-bit seria interface mode SID
single-type application L o DL (input) Open DR (output)
COM | mode(AMS=“Low™ | H P DL (output) DR (input)
(Cs . DM
="High”| dual-type application mode : open 2L plity (input2) SRy oLtpuL2)
) (AMS =“High”) DL (output2) DM .
H (input2) DR (inputl)
MAXIMUM ABSOLUTE LIMIT
Characteristic Symbol Value Unit
Power supply voltage Y -0.3~+7.0
Driver supply voltage Vico 0~+30 \Y,
Input voltage VN -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 Vb - 2.7 - 55
Voltage 1 Vicp Vin=Vpp-VEe 6 S 28 v
VIH - 0.8VDD o VDD
Input voltage (1) Vi, - 0 T 02Von
VoH ICH=-O.4mA VDD-O.4 = =
Input voltage (2) Voo lou=-0.4mA 5 - oA Vv
Input leakage B
current 1 (1) |||_1 V|N—VDD to Vss -10 = 10 . A
Input leakage _ i i
current 2 (3) li2 Vin=Vpp to VEe 25 25
Onresi stance(4) RON |ON=100 Yol A - 2 4 k()
ISTBY fCL1:32kHZ, M=V SS Vss PIN - - 100 U A
Supply Vpp=5V - - 5
lop = mA
current(5) fcL1=32kHZ Fy=80HZ Vpp=3V - = 2
IEE VDD=5V - - 500 §o A
NOTES.
1. Appliedto CL1, CL2, ELB, ERB, D1_SID - D4 DR, SHL, DISPOFFB, M, CS, AMS pin
2. ELB, ERB pin

3.V0,V12,Vv43, V5 pin

4, VLCD = VDD = VEE; Vo= VDD = 5V, V5= VEE =-23V

Vi1z= VDD-Z/n(VLCD), V43 = VEE+Zn(V|_CD), n=17 (1/256 duty, 1/17 bi as)

5.VO= VDD, Viz2= 171V(VDD = 5V) or -0.06V (VDD = 3V),

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

Istey: Vpp =5V, fc|_2 =5.12MHz, SHL = Vs, DISPOFFB = Vpp, M =V, dlsplay data pattern = 0000

lop : Vop = 3V, fc 2 = 4AMHz, display data pattern = 0101

Vpp =5V, fc 2= 5.12MHz, display data pattern = 0101

lee : Vop =5V, fero= 5.12MHz, display data pattern = 0101, Ve pin

15/31
2015/1/5

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com

Neotec Semiconductor Ltd.
Fr R ey LY il

’ ’ NT7086P
U NEOTEC L eb Driver

semiconductor

Version 1.2

DC CHARACTERISTICS (CONTINUED)
(2) Common Driver Application

(Vss= OV, Ta= - 30 ~ +85°C)

Characteristic | Symbol Test Condition Min. | Typ. | Max. | Unit
Operating Vop - 2.7 - 5.5
Vol tage 1 Vicp V in=VDDp-VEE 6 5 28 Vv
Vi = 0.8Vpp - Vb
Input voltage (1) Vi, - 0 ~T02Von
VOH ICH='O4mA VDD-O4 - -
Input voltage (3) VoL lon=-0.4mA _ - 0.4 v
Input leakage _ i i
current 1 (1) it V in=Vpp t0Vss 10 10 ) A
Input |eakage y - - - -
current 2 (2) o Vin=0V, Vpp=5V (Pull up) 50 125 250
Input leakage _ i i
current 3 (4) |||_3 V|N—VDD to VEE 25 25
On resistance(5)| Ron lon=100 L A - 2 4 kQ2
ISTBY fc|_1:32kHZ, M=VSS Vss PIN - - 100
Supply | Vpp=5V - - 200 A
current(6) DD |t 1=32kHZ Fy=80HZ| Vpp=3V - - [ 120 | X
IEE VDD:5V o = 150
NOTES:

1. Appliedto 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.V0,V12,V43,V5pin

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

V12 = VDD-]./n(VLCD), V43 = VEE+1/n(V|_CD), n= 17(1/256 duty, 1/17 b|$)

6.VO= Vb, V12 =3.35V (VDD = 5V) or 1.47V (VDD = 3V),

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

D1_SID =D3 DM =VDD, D4 DR = OPEN, ELB = ERB = OPEN,

Istey : Vbp =5V, M =V, D2_DL =Vgs

Iop : fM = 80Hz, D2_DL =Vpp

Vpp = 3V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..

Vpp =5V, display data pattern = 120000000..., 01000000..., 00100000..., 00010000..., ..

leg: fM = 80Hz, D2_DL =Vpp

Vpp =5V, current through Vee Pin, display data pattern = 120000000..., 01000000...,

00100000..., 00010000...

16/31

PDF created with pdfFactory Pro trial version www.pdffactory.com

2015/1/5


http://www.pdffactory.com

Neotec Semiconductor Ltd.
Fr R ey LY il

’ ’ NT7086PQ
U NmEO-!-EtC LCD Driver
Version 1.2

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

. N (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 pulse width twek - 45 - - 95 - -
Clock risef fall time tr/ te - - - 30 - - 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 ten - 80 - 120 - -

. 4 ELB output 60 125
Propagation delay time teuL ERB output - - 60 - - 125
. ELB input 30 65

ELB,ERB set-up time tpsu ERB input 20 - - 65 - -
DISPOFFB low pulse
width twoL - 1.2 - - 1.2 - - us
DISPOFFB clear time tcp - 100 - - 100 - - ns
M — OUT
propagation delay time teo1 ) ) = ) i 12
CL1-0uUT _
propagation delay time teo2 Ci=15pF ) ) = ) i 1om
DISPOFFB - OUT
propagation delay time teo3 ) ) Y 4 i 2

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

- A o (1) VDD=5V+10% | (2) VDD=3V+10% !

Characteristic Symbol | Test condition Min. | Typ. | Max.| Min. | Typ. [ Max. Unit
Clock cycletime tey Duty=50% 250 - - 500 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise/ fall time tr/ tr - - - 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 - - us
DISPOFFB clear time tep - 100 - - 100 - - ns
Output delay time toL - - 200 - - 250
M - OUT
propagation delay time tpD1 i i 10 i i 12
CL1-0UT C.=15pF
propagation delay time tro2 i i 10 i i 12} pus
DISPOFFB - OUT
propagation delay time teo3 i i 10 - i 12
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(3) Segment Driver Application Timing
0.8vDD / frox {0.8VDD
CL1 0.2VDD ;/L ‘ ; :}\o.zvoo
S cs |t
[ CH
0.8vDD o b |
- \ 0.8VDDR ¢, | 0.8VDD
CL2 o2vbp)/ | twex  !\o2vpp : I\ 0.2vDD
It ! [ : [ \
e —itae— : ! |
- tey — ! \tDS‘ ton |
I e
i 0.8VDD
D1_SID - D4 DR | >{ e
't
} t\NDL } | =
DISPOFFB \N— /!
CL1
1 2 3 19 20
Gl ‘0.8VDD
0.2VDD) |
ELB, ERB } |
(Output 1) 0.2VDDY |
|
ELB, ERB N
(Input 2) 0.2VDDY
F0.8VDD
b ><Io.2voo
| L tepy R
cL1 \L | tony J
0.2VDDY* a
|
| |
DISPOFFB e 3
} tPD3 }
SC1 - SC80 :
(Latched data) |
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(4) Common Driver Application Timing
lq ey »
CL1 oot |
0.2tVDD| PW—CK,, | | 102vDD
rR—Pl < 4’1 :Ftp 4"‘ IFtF
Lo tog 1 Loy ! }
| aal | |
0.8VDD | 0.8VDD !
(*1) DI ><IO.2VDD | O.2VDD>< |
| | |
0.8VDD
(7)o Koo
t | tCDI :
I WDL |<—>‘
| |
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)
|o 8VDD
L ><10:2VDD
tPDl l
\L R q
S 0.2vDD' | 'i
0.8VDD '
DISPOFFB ><1|(0.2VDD |
I tPD3 :
SC1 - SC80 ><
(Latched data) '
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POWER DOWN FUNCTION
In the case of cascade connection of segment mode drivers, NT7086PQ 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 SR =52 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.

CL1 [y v
wlZHHn-lnlz nln 1 2 nln 1 2 n-1n:12 n-1

CL2 i # # »
ELB1(inputl) | : | ] I |
T s } i } s } i : : HH‘T
|
ERB1/ELB2 | p—! ! [ o L
(Outputl/Input2) r j‘ ,p i » i " i | —L
| | | | | |
ERB2ELB3 | J p—] 1 Lo —
(Output2/Input3) J‘ i j o : g : |
| | | | | |
ERB3/ELB4 | p p—] o | .
(Outputa/inputd)— 7—*’Ih
| | |
ELB4(Output) | v y ‘ i

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
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OPERATION TIMING DIAGRAM
(1) 4-bit parallel mode interface segment driver

When SHL="Low”

19 20 1 2 3 19 20 1 2

CLz v [ v v v v vy vy v I v
DI1_SID ) SC5 (' SC1 (SC77)(SC73)SC69 X SC5 ( SC1 }(SCT77)(SC73)(_
D2 DL ) SC6 ) SC2 XSC78)SC74)SC70 X SC6 ( SC2 }(SCT8)(SCT4)
D3 DM ) SC7 X SC3 }(SC79)SC75)SC71 X SC7 ) SC3 }(SC79)(SCT75)
D4 DR { SC8 ) SC4 (SC80)SC76)(SC72 X SC8 ) SC4 }(SC80)(SC76)

ERB(Iopwty —— (| |
ELB(Outpwt) R
ct 3
SCI - SC80 . X

When SHL= "High”

9 20 1 2 3
Lz [v [ v [ v v v IR 2 I 2 B 2 e 2

DI_SID )(SC76)SC80) SC4 ) SC8 )}SC12 XSC76)(SC80)( SC4 ) SC8 )
D2 DL (SC75)(SC79) SC3 ) SC7 XSCl1 XSC75)(SC79)( SC3 )} SC7 )
D3 DM (SC74)SC78) SC2 ) SC6 (SC10 XSC74)(SC78)( SC2 ) SC6 )
D4 DR }SC73)SC77)( SC1 X SC5 ) SC9 XSC73)(SC77)( SCL ) SC5 )

ELB(Inputy — | ]
ERB(Outputy ) —
ck v
SCI - SC80 - X
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(2) 1-bit serial mode interface segment driver
When SHL="Low”
79 80 1 2 3 _____ 79 80 1 2
CLz [ v v I v v v v Iy Ty v
D1 SID ) SC2 ) SC1 )SC80)SC79(SC78 ) SC2 )\ SC1 (SC80)SC79
ErRB(IPPWty [
ELB(Oupwt) g
CCUNEEE = T 3
SC1 - SC80 o
When SHL= “High”
79 80 1 2 3 79 80 1 2
CLz [ v v I v v [ v v Ty T v [ v
D1 SID )(SC79)SC80) SC1 ) SC2)(SC3 ~  )SC79)SC80) SC1 { SC2
ELB(lPpputy o~
ERB(OupwWt) g —
only @ 4

SC1 - SC80
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(3) Single type interface mode common driver
When SHL= “Low”
79 8 1 2 9 80 1 2
Cli_ v v Iy v ¥ v Ty Iy Ty
D2 DL Eem .
D4 DR ﬁ‘ ,,,,,,, —l—ii
COM_DATA1 L ,,,,,,, m
COM_DATA2 I
COM_DATA3 [
COM_DATAT79 | ] 3
COM_DATAS80 l
) Current Driver's COMMON area "
When SHL= "High”
79 8 1 2 9 8 1 2
CLl |y v Jy Jwv v v v Iy v
D4 DR T T
D2_DL—]—i ,,,,,,, ﬁ‘
COM_DATAl—]—i ,,,,,,, ﬁ
COM _DATA2 [ | 3 ,,,,,,, ] 3
| |
COM_DATA3[ | Jﬁ
COM_DATAT9 | T | [
COM_DATAS0 ‘h 7777777 m
) Current Driver's COMMON area "
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(4) Dual-type interface mode common driver
When SHL= “Low”

D4 DR _ [
COM_DATAL o R _
COM_DATA2 o - 1
COM_DATA3 .

COM_DATA39 - _ I
COM_DATA40 - - _ L
COM_DATA41 [ ] . L __
COMDATA%2 [ | - _
COM_DATA43 r

COM_DATA79 . o .
COM_DATA80 _ _4 5

When SHL= “High”

D4 DR

COM_DATA1

I
I
I
T
I
I
I
I
COM_DATA2 } _ - -
I
I
T
I
I

COM_DATA3

COM_DATA40 | o - _

COM_DATA41 o _ _ L
COM_DATA42 o o I N
COM_DATA43 a0

COM_DATAT79 - - 1
COM_DATAS0 __ R __
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(5) Common / Segment driver timing (1/200 duty)
199 200 1 - 200 1 - 199 200 1-- 199 200
car [y v [} Famp Faanp Fap
Latched data (SEG) X X X () X ) X
M \
COM_DATA1
COM_DATA199
COM_DATA200
com1
‘ v
COM199
\
COM200
SEG1
|
‘ j
D1-D4 X 3
| |
Latched data }
I
M |
Enable Out | o |
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APPLICATION INFORMATION
1-bit serial interface mode (80 Ch. Segment mode)
a) Lower view (SHL=L, AMS=H)
LCD PAREL
§] ~=——————— 530 T — 5160 e —1 (a1
SCED momene SEl o) e e | SRl oo SEl
ERB ELE —»ERE ELE f—=-———- —+] ERB ELE [
C3 NT7036PQ C5 NT7086PQ C5  NT70Z6PQ)
o ?gf D2 L - ?gf D2 DL - ?;’f D2 L -
Dl sipD4 DR D1 S0 D4 DR D1 sipD4 DR
é{;hit_serial\ TI
13 1npmt
b) Upper view (SHL=H, AMS=H)
1-hit serial.,
data inpmt ¢ ;‘ ;‘ = ;‘
TEDQ_DL_ DI—SIDSHLﬂ TEEQ_DL_ Dl_SIEISHL ﬁ TEDQ_DL_ Dl_SIDSHL J
D4 DR ANE D4 DR AMS D4 TR AMES
NT7026PQ (O3 =] NT7026RQ C5 NT70Z6RQ CS —
O ELE ERE b w{ELE i1 A —»JELE ERE b
#1501 ——mmmm- SCED o — SCED S R — SCED
of PR 1 o} ) P 160 o ——— 1)
LCD PAMEL
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4-bit parallel interface mode (80 Ch. Segment driver)
a) Lower view (SHL=L,AMS=L)
LCD PANEL
o [ —— S0 58] = mmmmm = == 51 ] G mmmmmmmmmmE R [
0] J— o J— ot ———
ERE ELE O—= ERE El B[ —ausmas —»[|FRE ELE o
G5 NT70R6PQ C3 NTTOZ6RO C5  wTI0R6FO)
LIS LN LIS
SHLny s1p.pa DR SHL by sip_ D4 DR SHLny <1p_pa DR
A hit serial ?4 lfdl 5 T-*‘
data gt 5 =
b) Upper view (SHL=H,AMS=1L)
ddl-}iuit_seri?l -
ata 1rgm P 1 4
DISID - DA_DR ooy jjj DI_SI0 - D3 DF. o j DT SID - DA DR o jjJ
LI LI ANIS
NT7026F0 5 g NT7026F0 5 ;L NTTO2EP0  CS 3:}7
SCEL ERE " W ELB 21202 ] o WO —[]ELE ERE 5
o o) [—l 801 -———--= SCE0 501 -—————— SCE0
0 [ L 4 T, 1 | SAfE e e SoHEl
LCD PANEL
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Single typeinterface mode (80 Ch. Common driver)

irgoat data 1 >ﬁ‘

D4 DR 3080 — w01

|
1
I
—CS  nT70%6PQ |
|
|
|

|
|
|
I—: AL I
¥
L M =HL
D2 DL 81 03— C

] |

D4 DE  3CE0 O——w{CE]

3 WT7026PC LCD PANEL

|
]
|
I
L AMS |
¥
L aHL
Dz DL &1 b—»C

] |

D4 DE 3080 00— w16l

+—aCS  WT70E6PO

|
]
|
|
I— Y ¥ F |
L {sHL ¥

D2 DL Al = 0240
L
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Dual-type interface mode (40 Ch. + 40Ch. Common driver)

mymt data 1
D4 DR SCE0— w01
% i i i
i i |
y—OCS  NT7036PQ | i !
— AMS i i |
1 1 ¥
ﬁlj 0 SHE D2 DL SClp— & C80
D4 DF.  SCE0h— = C81
o ! ! ! LCD PANEL (1/2)
1 1 |
+—dcs  wTTReRPG b ! !
— AMS i i |
1 1 L
/J; o SHL D2 DL SClp—w CLAD
o D3 DMD4 DR SCp—— Cilﬁl
1
1
o !
SC4 o= C200
005 NT7026RQ
—w{ 201
o s 5C/0 i
1
0 SHL D2 DL 501 p— C240
D4 DR, SC80 b—w 0241
= 1 1 |
1 1 |
i i |
+—OCs  NTI0%EPQ 1 i i
L M',-IS 1 1 ]
J: SHL g i v LCD PANEL (2/2)
. D2 DL SClpo— w0320
D4 DR SC30pb— w321
0 1 1 |
] 1 |
i i |
|5 HNTTOREPQ ! . :
;—E AME b
0 SHL D2 DL SC1 —» 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
YID
ki =
o
B SEG
71
o
E 4 4 4 4 4 4
V2
o) ¥ z b z
(AR 0-¥5 Dl 5ID-D4_DR fFo-ws Dl SID- D4 DR 0-%5 Dl SID-Dd DR
¥ 3 15 POFFE CL1 b D[S POFFE CL1 b4 IS POFFE CL1|—4
5 EG o1z L crzfd CL2p
a5 LE  pT7026p0 EREp-®dELE  NT7086PC) ERE B wT7026p0 ERE
M LA TS M
. long S o3 5
w5 [COM HL £ HI HL
[ S i oniSCR0 o of) B ] ov- SCL cnmn S CED
| | | | | |
: El —— = 320 Sgl ——* 5160 G161 — 5240
" T D4 TR| |1
VEE EDISPOFFB
scen M
ﬂ'%cs NTTO2EPD J'
A3 5Cl
SHL
a#dV0-¥5 CLl D2 DL| J|CH0
T 3
#<M] D4 DR[| || C81
1S FOFFE
scen 4
240 3 240 LCD MODTILE
,ﬂ%cs MTF0EaP0
ANS SC1 1
SHL
a#qV0-¥5 CLl D2 DL|[|Cl&0
T ¥
" T Dd4 DR ||c181
EDISPOFFB -
sCeE H
s MTT0Z6aR)
Trrorrepell| Fidams 5€1 1
FR_AMEII-.-IJST = HL
com DaTak—|| S4®dV0-¥5  CL1 D2LL|||C240
D1.Ivp—{ T =
CL1p
clzp—
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PRECAUTIONS
Precautions when connecting or disconnecting the power supply

This|C has a high-voltage LCD driver, so it may be permanently damaged by a high current which may
flow if voltageis supplied to the LCD drive power supply whilethe 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. Furthermore, 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 inside isinsecure. 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 VO 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

/DISPOFF

VEE

—_
pasm g

VDD
VSS J
VDD —/—H—\
VSS

VSS ————
VEE

N

—

—_)
/1=
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