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NEOTEC SEMICONDUCTOR LTD.

NT7086

INTRODUCTION

The NT7086 is a LCD driver LSI that is fabricated by low power CMOS high voltage process

technology.

In segment drive mode, it can be interfaced in 1-bit serial 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 to 28 V (Vpp-Vir)

* 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)

NT7086

NT7086

« High voltage CMOS process.
« Available PKG type : bare chip, 100-LQFP
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NEOTEC SEMICONDUCTOR LTD. NT7086
NT7086 m
(8
100 LQFP PACKAGE % 2 E E‘ 2
==L T T g nen HMBRR
00R520anRa%208588%0 22300
4 N
sc3 [ 76 | 50 ]SC77
Ssca [ 77 | 49 ]SC76
SC5 |78 48 |SC75
Sce6 79 47 ]SC74
sc7 [80 | 46 ]SC73
scg [ 81 | 45 1SC72
Sco [ 82 | 44 ]SC71
SC10[_83 43 ]SC70
SC11._84 42 |SC69
SC12[ 85 | 41 _]SC68
SC13_86 40 |SC67
SC14[ 87 39 ]SC66
SC15[ 88| NT7086 [ 387]SC65
SC16[89 | 37 ]SC64
SC170.90 | | 36 1SC63
SCc18[ 91 | | 35 ]1SC62
SC19[92 | 34 ]SC61
SC20[93 | 33 ]SC60
SC21[ 94 | | 32 ]SC59
SC22[95 | | 31 ]SC58
SC23[ 96 | | 30 ]SC57
SC24[ 97 | 29 ]SC56
SC25[ 98 | | 28 ]SC55
SC26[99 | | 27 1SC54
SC270100 | ‘ | 26 ]SC53
N J

7/24/2002

SC28[ 1 |
SC29[ 2 |
SC30[_3
SC31[_ 4
SC32[_5
SC33[_6
SC34[ 7
SC35[ 8
SC36[_9
SC37[_10
SC38[ 11
SC39[ 12
SC40[_13
SC41[ 14 |
SC42[ 15
SC43[_16
SC44[ 17
SC45[ 18
SC46[_19
SC47[ 20
SC48[ 21
SC49[ 22 |
SC50[_ 23
SC51[ 24
SCs52[ 25

PKG TYPE
PKG THICKNESS
PKG SIZE
PAD PITCH

PAD WIDTH

PAD LENGTH

100-LQFP
1.40 (+- 0.05) mm
14.00 (+-0.10) X 14.00 (+-0.10) mm
0.5 mm
0.20 (+0.07, -0.03) mm
1.0 (+-0.1) mm
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NEOTEC SEMICONDUCTOR LTD. NT7086

PAD DIAGRAM

Note: Please connects the substrate to V,, or Floating

2 Iscso|-][8][ 2 ][] 2] [=][z][= |2 =] (2 ][2][2][= ][] 2] [2] =] [2][=] ] sc2o[]
e 2 X E e W I o a2 @ L enYoN = o

[+ |scss sc27[77]
5 |scss SC26[76 |
s |scs6 SC25(75|
[7]scs7 SC24/74]
s [scss sc237 |
[9 ]scso sC22(72]
[10]sC60 sc21 71|
[1]sco1 sC20[ 0 |
[12]sce2 SC19[9 |
[13]sC63 SC18 68 |
[14]sCo4 sC17/67]
[15]sC65 > SC16]66 |
SC66 (0,0) SCI5
[17]sce7 SC14 /4]
[18]sC68 SC13 63
[19]sC69 sC12[s2]
[20]sC70 NT7086 sC11[s1 |
21 |SC71 SC10

sc72 CHIP SIZE: 3340X3760 um? SC9
3 ]sc7 PAD SIZE: 100X100 um? scs[ss |
SC74 MIN PITCH: 125 um SC7
25]8C75 SC656 |
26]SC76 SCs|ss |
27]sC77 - SC4 |54 |
28]SC78 = ¥ S 48 SC3[s3 |
] scao sCis]
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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 SCl1 1542.00 -1754.00
2 SC52 -1544.00 1746.00 52 SC2 A -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 SCI11 -504.00
12 SC62 496.00 62 SC12 -379.00
13 SC63 371.00 63 SC13 -254.00
14 SCo64 246.00 64 SCl14 -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 v 1621.00
29 SC79 v -1629.00 79 SC29 1746.00
30 SC80 -1754.00 80 SC30 1311.50 A
31 ERB -1218.40 A 81 SC31 1186.50
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
38 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 96 SC46 -688.50
47 CL2 870.10 97 SC47 -813.50
48 AMS 995.10 98 SC48 -938.50
49 CL1 1120.10 v 99 SC49 -1063.50 v
50 ELB 1245.10 100 SC50 -1188.50
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NEOTEC SEMICONDUCTOR LTD. NT7086
BLOCK DIAGRAM
SC1 SC2 SC3 SC78SC79SC80
...... ’_‘
VO [ >
viz 5 > 80-bit 4-level driver
V5 O >
A A
VEE ] >
80-bit level driver
M Th—*  Output N
DISPOFFH: > level A A
selector | | e - bl s
SCK 80 bit data latch / ) B Do
common data bidirectional shift register | 4 D 4:DR
. L3
LCK 20 X 4-bits segment data «
i bidirectional shift register <
A
CL1 C—» > Data latch control
CL2 —
Clock
control
<
cS O l—’ .| Power (.10wn < » 1 ERB
AMS »|  function
yY <1 VDD
<« VSS
L]
ELB
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NEOTEC SEMICONDUCTOR LTD. NT7086
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
Clock control | inputs (CS, AMS). In common driver application mode, this COM / SEG
block generates 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 Data latch Bi-directiongl sh‘ift register. Iq 4-bi't segment data
control parallel transfer mode, data is shifted by a 4-bit unit. In common SEG
driver application mode, data is 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 is disabled and the input data value has no effect on the
output level. So power consumption can be lowered.
Output level | Controls the output voltage level according to the input control COM / SEG
selector pin (M and DISPOFFB) (refer to PIN DESCRIPTION)).
20x4- Stores output data value by shifting the input values. In 1-bit
bitsegment | serial interface mode application, all 80 shift clocks (SCK) are
data needed to store all the display data. But in 4-bit parallel transfer SEG
bi-directional | mode application, only 20 clocks are needed. In common driver
shift register | 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 according COM / SEG
bi-directional | to 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).
Voltage level shifter block for high voltage part. The inputs of
80-bit level | this block are of logical voltage level and the outputs of this SEG
shifter block are 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 data value is "High" the driver output is at selected
R0-bit 4-level voltage level (VO or V5), and in the reverse case the driver
. output value is at the non-selected level (V12 or V43). In SEG
driver : L .
segment driver application mode, non-selected output value is
V2 or V3 and when in common driver application, this value
becomes V1 or V4.
7/24/2002 7/31
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NEOTEC SEMICONDUCTOR LTD. NT7086
PIN DESCRIPTION
PIN /0| NAME FUNCTION INTERFACE
Logical "High" input port (+5V£10%, +3V+
VDD
Power 10%) Power
VSS supply 0V (GND)
VEE Logical "Low" for high voltage part
LCD driver | Bias supply voltage input to drive the LCD.
VO0,V12, I output Bias voltage divided by the resistance is 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,
3C1-8C80 | O LCD driver| V34 and V5 is selectqd as a display dyivir'lg LCD
output voltage 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 x4-bit segment data shift.
The clock pulse, which was input when the
CL2 I Data shift enabl'e. bit (ELB/ERB) is in not active Controller
clock condition, is invalid.
— 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 I for LCD Alternat'e signa% inpu? pin fqr L'CD dr%ving. Nprmal Controller
driver frame inversion signal is input in to this pin.
output
— In segment driver application mode, this
signal is used for latching the shift register
contents at the falling edge of this clock pulse.
CLI I Data latch | CL1 pulse 'ingh" level initializes power- Controller
clock down function block.
— In common driver application mode, CL1 is
used as a shifting clock of common output
data.
7/24/2002 8/31
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NEOTEC SEMICONDUCTOR LTD. NT7086
PIN DESCRIPTION (CONTINUED)
PIN I/0| NAME FUNCTION INTERFACE
Control input pin to fix the driver output
Displa (SC1~SC80) to VO level, during "Low" value
DISPOFFB | 1 pray 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 1t\)7&i/thse:engr(lflsenzt dﬁ(\)f\évr , NT7086 is used as an 80-
€S I mode |\ on CS = "High", NT7086 is set to an 80-bit |~ P20 VS
control .
common driver
According to the input value of the AMS and
the CS pin, application mode of NT7086 is
differs as shown below.
CS | AMS | Application mode | COM/SEG
4-bit parallel
Application 0 0 interface mode
AMS 1 |OPP Y SEG VDD/VSS
mode select 0 1 1-bit serial interface
mode
Single type
1 0 —
application Mode
— COM
1 1 Dual type application
mode
-In segment driver mode, these pins are used
as 4-bit data input pin (when 4-bit parallel
interface mode AMS= "low”), or D1_SID is
used as serial data input pin and other pins are
Displa not used (connect these to VDD) (when 1-bit
play serial interface mode AMS= "high”).
D1 _SID, data input/ . R
D> DL serial input -In common driver mode, the data is shifted
—s | VO P from D2 DL (D4 DR)to D4 DR (D2 DL), Controller
D3 DM, data/ left , . .
D4 DR right data when in single interface mode
- inbut output (AMS="Low”). In dual-type application case,
PULOUIPUY e data are 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).
7/24/2002 9/31
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NEOTEC SEMICONDUCTOR LTD. NT7086
PIN DESCRIPTION (CONTINUED)
PIN I/O| NAME FUNCTION INTERFACE
) When SHL = "Low", data is shifted from left
Shift to right
SHL I dclgc;cttrlsln 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 SHL input. Connect VDD/VSS
Enable data| these pins as below.
ELB, ERB | I/O input/
output Segment driver
SHL 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 VI12(V2) VI2(V1)
L H H VO V5
H L H V43(V3) V43(V4)
H H H V5 VO
X X L VO VO
7/24/2002 10/31




NEOTEC SEMICONDUCTOR LTD.

NT7086

NOTE 2. LCD Driving Voltage Application Circuit
(1) Segment driver application (CS = “Low”)

VDD
c VDD T
eV Vo
R
— VL fiocou to LCD
R driver SEGI~SEGS0 > 0
V2 pane
—| V12
(n-4)R§ NT7086
| V3 V43
R V0,V5 Selection level
— V4_|wcom V2,V3 | Non-selection level
R driver
4{ | VA V5 *n=9 (when 1/64 duty) to
! %ﬁ VSS 17 (when 1/256 duty)
/77 /J7
VEE

V]%D
VO
V12 to LCD
COM1~COMB80 panel
to SEG
driver NT7086
VO,V5 Selection level
V43 V1,V4 | Non-selection level
V5 * n=9 (when 1/64 duty) to
VSS 17 (when 1/256 duty)
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NEOTEC SEMICONDUCTOR LTD. NT7086
NOTE 3. Data Shift Direction according to Control Signals
(1) When CS = “Low” (segment driver application)
Application . . .
AMS | SHL |Pplicatio Data Direction Input pin
mode
S SSSSSSS
S S S S cccccccc
cCccCcoc 77 7 7 7 7 7T 8
1 2 3 4 ........ 3 4 5 6 7 8 9 0
D|D|D|D| D|D|D|D|D|D|D|D
L 1121314 112(3(4|1]2|3|4
A > A
D1 Shift direction
. D2
4-bit
D3 | Lastdat Frist dat
parallel D4 ast da He e D1_SID,
L data D2 DL,
transfer S $SSSSSS S D3 DM,
mode S S S S cccccceccec D4 DR
cCcCo¢C 77 7 7 7 7 7T 8
(SEG) cccc 7177777718
D|D(D(D| D|D|D|D|D|D|D|D
H 413121 41312114321
A A
~ Shift direction DI
D2
Frist data D3 | Lastdata
D4
SISIS|S|S|S|S|S
(Sj (Sj (Sj (Sj ,,,,,,,, clclciclclc|c|c
1121314 TV717|7(7|7|718
L 314(5]/6[7[8(9]0
1-bit serial Shift direction g T
data Last data (D1_SID) Frist data
H transfer D1 _SID
mode slslsls s|s|s|s|s|s|s|s
(SEG) clelelel clc|clc|clc|c|c
1121314 TV717|7(7|7|718
H 314(5]/6[7[8(9]0
T ) Shift direction T
Frist data Last data
7/24/2002 12/31
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NEOTEC SEMICONDUCTOR LTD. NT7086
(2) When CS = “High” (common driver application)
Application . . .
AMS | SHL |Pplicatio Data Direction Input pin
mode
sls| 7 slslslslsls| ~ o slsls
clclc cicicic|c|c c|C|C
11213 313(4(4/(4|4 71718
..... 819101213 ..... |8]9]0
L 7'y R D2 DL
Shift direction
A 4
Input data Output data
Single-type (D2_DL) (D4 DR)
L Application
mOde ..........
COM S|S|S|S|S|S S|S|S
( ) 2 2 2 cic|icic|c|c c|C|C
11213 31314444 71718
..... 81910111213 ... |8/9]0
H . 7'y D4 DR
Shift direction
A 4
Output data Input data
(D2_DL) (D4_DR)
Shift direction g
sls| slslslslsls| ~ o slsls
clclc cicicic|c|c ciCc|C
L 2|3 s5/0]1]2]3 ¢|s|o| | D2DL
.......... D3 DM
A A -
A 4
Input data 1 Input data 2 Output data
Dual-type (D2 DL) (D3 DM) (D4 DR)
Application
H
mode < <
(COM) Shift direction
sls| slslslslsls| ~ o slsls
clclc cicicic|c|c c|iC|C
H 2|3 s5/0]1]2]3 ¢s[o| | D4DR.
.......... D3 DM
A A -
A 4
Output data Input data 2 Input data 1
(D2_DL) (D3_DM) (D4_DR)
7/24/2002 13/31
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NEOTEC SEMICONDUCTOR LTD. NT7086
NOTE 4. Usage of Data Pins
CS(])gl\é/ Application mode SHL Data interface pin
(CS pin) (AMS pin) D1_SID D2 DL D3 DM D4 DR
SEG i:ézlifi}};lj}fifjvf?) X |DI (input)| D2 (input) | D3 (input) | D4(input)
(CS —
="Low”) 1-bit (f&a; fg?lflfiagche”;node X SID (input) Connect to V,
single-type application L open DL (input) Open DR (output)
COM | mode (AMS=“Low”) | H p DL (output) DR (input)
(CS . DM
="High” | dual-type application mode L open DL (inputl) (input2) DR (output2)
) (AMS = “High”) u DL (output2) ‘DM DR (input!)
(input2)
MAXIMUM ABSOLUTE LIMIT
Characteristic Symbol Value Unit
Power supply voltage Voo -0.3~+7.0
Driver supply voltage Vico 0~+30 \"
Input voltage Vin -0.3~V,,+0.3
Operating temperature Topr -30~+85 C
Storage temperature Tstg -55~+150
NOTE: Voltage greater than above may do damage to the circuit.
7/24/2002 14/31




NEOTEC SEMICONDUCTOR LTD. NT7086

ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS
(1) Segment Driver Application

(Vss= 0V, Ta = - 30 ~ +85°C)

Characteristic| Symbol Test Condition Min. | Typ. | Max. | Unit
Operating Voo - 2.7 - 5.5
Voltage 1 Vico Vin=Vop-Vir 6 - 28 v
Input voltage Vi - 0.8Vpp - Voo
(1) vV, - 0 - 0.2V,
Input voltage Vou I =-0.4mA Vpp-0.4| - - v
(2) Voo I,;=-0.4mA - - 0.4
I?Erl;te ;ialka(llg)e I, Vi=Vpp t0 Vg -10 - 10 A
Ié‘fr‘;telﬁazkgf I, Vo=V, to Ve, 25 | - 25
On resistance(4) Rox [n=100 1z A - 2 4 kQ
Ly f.,=32kHZ, M=VSS | V4 PIN - - 100 uA
Supply I V=5V - - 5 mA
current(5) bP f. ,=32kHZ F,,=80HZ | V,=3V - - 2
e V=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.V0, V12, V43, V5 pin

4. Vien = Vpp - Vig, V0=V, =5V, V5=V =-23V

V12 =V-2n(V op), V43 = Vi +2/n(V op), n = 17 (1/256 duty, 1/17 bias)

5.VO=Vp, VI2=1.71V(Vpp, =5V) or -0.06V (Vpp, =3V),

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

Isray : Voo =15V, f, = 5.12MHz, SHL = V¢, DISPOFFB = V,;,, M = V, display data pattern = 0000
Ipp @ Vpp =3V, f, = 4MHz, display data pattern = 0101

Vop =5V, f,=5.12MHz, display data pattern = 0101

Igs : Vpp =5V, {1, = 5.12MHz, display data pattern = 0101, Vg pin

7/24/2002 15/31




NEOTEC SEMICONDUCTOR LTD. NT7086

DC CHARACTERISTICS (CONTINUED)
(2) Common Driver Application

(Vss= 0V, Ta = - 30 ~ +85°C)

Characteristic | Symbol Test Condition Min. | Typ. | Max. | Unit
Operating Voo - 2.7 - 5.5
Voltage 1 Vi Viu=Vop-Vie 6 - 28 v
Input voltage Vin - 0.8Vpp - Voo
(1) \% - 0 - 102V,
Input voltage Vou [;=-0.4mA Vpp-0.4| - - v
(3) Voo I,;=-0.4mA - - 0.4
Input leakage _
current 1 (1) L, V=Vpp to Vg -10 - 10 A
Ié‘fr‘;telﬁazkgf L, V=0V, Vp,,=5V(Pull up) -50 | -125 | -250
Input leakage _
current 3 (4) | Vi=Vop to Ve -25 - 25
On resistance(5)] Ry I=100 1z A - 2 4 kQ
Iyrpy | for=32kHZ, M=VSS V¢ PIN - - 100
Supply I Vpp=5V - - 200 LA
current(6) PP f =32kHZ F,,=80HZ| V,,=3V - - 120
e V=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.V0, V12, V43, V5 pin

5. Vien = VooV, VO =V, =5V, V5 =V, =-23V

V12 =Vp-1/n(V, ¢p), V43 = Vet 1/n(V op), n = 17(1/256 duty, 1/17 bias)

6. V0 =Vp,, VI2=335V (Vpp, =5V) or 1.47V (Vp = 3V),

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

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

Isrpy : Vpp =5V, M =V, D2 DL = Vg

Ipp : fy=80Hz, D2 DL =V,

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

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

I : fy=80Hz, D2 DL =V,

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

00100000..., 00010000...
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NEOTEC SEMICONDUCTOR LTD.

NT7086

AC CHARACTERISTICS
(1) Segment Driver Application

(Vs = 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 cycle time tey Duty=50% 125 - - 250 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise/ fall time te/te | - - - - - - 30
Data set-up time ths - 30 - 65 - -
Data hold time ton - 30 - 65 - -
Clock set-up time tes - 80 - 120 - - ns
Clock hold time ten - 80 - 120 - -
. . ELB output 60 125
Propagation delay time | ty ERB output - - 60 - - 125
. ELB input 30 65
ELB,ERB set-up time thsy ERB input 30 - - 65 - -
DISPOFFB low pulse
width twp | - 1.2 - - 1.2 - - us
DISPOFFB clear time tep - 100 - - 100 - - ns
M -OUT
propagation delay time fo1 ] -0 - |12
CL1-0UT _
propagation delay time tro2 | C=15PF ] -0 R
DISPOFFB - OUT
teops - - 1.0 - - -

propagation delay time

(2) Common Driver Application

(Ves= 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 cycle time tey Duty=50% 250 - - 500 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise/ fall time t/ te - - - 50 - - 50 ns
Data set-up time ths - 30 - 65 - -
Data hold time Thy - 30 - 65 - -
DISPOFFB low pulse
width twor - 1.2 - - 1.2 - - s
DISPOFFB clear time ten - 100 - - 100 - - ns
Output delay time th - - 200 - - 250
M -OUT
propagation delay time fo1 ] -0 - |12
CL1-0UT C,=15pF
propagation delay time foo2 ] -0 R
DISPOFFB - OUT ¢ ) i 10 i ) 12
propagation delay time FD3 ' '
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(3) Segment Driver Application Timing

0.8VDD 4 tyex 0.8VDD
CL1 0.2VDD )/}4 ‘ ; :}\ 0.2VDD
' CS |
i tCH
t
0.8VDD # 08VDDR e WCK 1 | L 0.8VDD
CL2 0.2vDDY/ ! twek '\ 0.2vDD ‘ ‘ '\ 0.2vDD
. f e N : ‘ } | :
—lt it | | i
}47 tey — ! ‘tDS [ oy |
L S —
|
| 0.8VDD
D1 _SID - D4 DR i ><:I O.2VDD1:><
! t | e—silcp
| 'WDL | |
DISPOFFB \“—”‘ : ‘
CL1
1 2 3 19 20
L2 0.8VDD
0.2VDDY 1
oy |
|
ELB, ERB l |
(Output 1) 0.2VDDY |
|
ELB, ERB \! sy |
(Input 2) 0.2VDDY
r0.8VDD
M >< 0.2VDD
‘ L topi R
CL1 \1; - G2 J
0.2VDDY* a
|
| |
DISPOFFB | g'izgg i
} tPD3 }
SC1 - SC80 :
(Latched data)
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(4) Common Driver Application Timing
& CY »
0.8VDD - | f 10.8VDD
CLL  govpp/i, ‘oweks I\ / '\0.2vDD
tR"} :F 4%‘ }HtF 4‘ }% tp
! ths i | oy ! i
i [ I I
f0.8VDD | 0.8VDD’ |
(*1) DI ><0.2VDD | 0.2VDD>< |
‘ o i
\ ! \
'0.8VD
(* 1) DO ><0.2VD§
o, e ]
| |
DISPOFFB \i A
(*1) When 1n single-type interface mode
DI=>DDL(SHL=L), D4_DR(SHL=H)
DO=>D4_DR(SHL=L), D2_DL(SHL=H)
When 1n 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
L tep; J
CLI \L i fro2 .
0.2VDD} ‘ |
DISPOFFB Xg:gggg |
L teps J
SC1 - SC80 ><
(Latched data) \
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NEOTEC SEMICONDUCTOR LTD.

NT7086

POWER DOWN FUNCTION

In the case of cascade connection of segment mode drivers, NT7086 has a "power down

function" In order to reduce the power consumption.

SHL| Enable input | Enable output Current driver status The other drivers status
L ERB ELB While ERB ="Low", Disabled
current driver is enabled.
H ELB ERB While ELB ="Low", Disabled
current driver is enabled.

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

|

| |

§ +— Bt
|

[ [ [ }
: — s
I I I [ I
ERB1/ELB2 ¥ ! I J_‘i "
| |
(Output1/Input2) J‘ j ] it p— i L‘
| | | | | |
ERB2/ELB3 | p— p— | — #
(Output2/Input3) —! ! j w— w—! |
| | | | | |
ERB3/ELB4 ‘ &+ ! P l » | | } -
(Output3/Input4) _ I—} HH—! |
|
ELB4(Output) | v ’ v S 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”

CL2

D1_SID
D2 DL
D3 DM
D4 DR

9 20 1 2 3
v v v T v I v

SC5 ) SC1 (SC77)SC73)SC69

SC6 x SC2 SC78)SC74)SC70

SC7 x SC3 xSC79)SC75)(SC71

SC8 ) SC4 }SC80)SC76)SC72

ERB(Input) |

ELB(Onput)

CL1

SC1 - SC80

When SHL= "High”

CL2

D1_SID
D2 DL
D3 DM
D4 DR

SC76(SC80) SC4  SC8 (SCI12

SC75XSC79 SC3 x SC7 xSC11

SC74(SC78) SC2 X SC6 (SCI10

SC73 XSC77) SC1 £ SC5 X SC9

ELB(Input) — |

ERB(Onput)

CL1

SC1 - SC80

7/24/2002

{SC5 )( SC1 }(SC77)(SC73
SC6 ) SC2 (SC78)(SC74
SC7 ) SC3 (SC79)(SC75

) SC8 ) SC4 SC80)(SC76

19 20 1 2
v Ty T v T v

SC76SC80) SC4 x SC8
SC75X SC79x SC3 x SC7
SC74SC78x SC2 X SC6
SC73SC77) SC1 x SC5
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(2) 1-bit serial mode interface segment driver

When SHL= "Low”

79 80 1 2 3 79 80 1 2
CL2 [ v I v v I v v v v T v [ v
D1 _SID )(SC2 }( SC1 (SC80)SC79/SC78 ([ SC2 X SC1 (SC80)SC79
ERB(Inpuwty o
ELB(Onput) o
cLt v
SC1 - SC80 o
When SHL= “High”
79 80 1 2 3 79 80 1 2
CLz v v v v v vy v [T v [ v

D1_SID )SC79)SC80)/ SC1 ( SC2 ¥ SC3 (SC79)(SC80) SC1 ) SC2

ELB(pwty

ERB(Onput)
CL1 v

sct-scgo0
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(3) Single type interface mode common driver

When SHL= “Low”

79 80 1 2 79 8 1 2
CLl__ Jv Jv Iy Jv Jw v v Ty Tv
D2_DL I I
D4DR 1 I e I
COM_DATALI L ,,,,,,, 7—L
COM_DATA2 [ S
COM_DATA3 i
COM_DATAT9 i L
COM_DATAS0 L
) Current Driver's COMMON area g
When SHL= "High”
79 8 1 2 79 8 1 2
CL1 v Iy Iy v v v v Iy v
D4_DR ﬁ ,,,,,,, l
mpL ]
COM_DATAI J ,,,,,,, ﬁ
COM_DATA2 [ ] ,,,,,,, ]
COM_DATA3[ | ,,,,,, g
COM_DATA79 S e D H
COM_DATAS0 ﬁ— ,,,,,,, m
) Current Driver's COMMON area "
7/24/2002 . 23/31
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(4) Dual-type interface mode common driver
When SHL= “Low”

D2 DL

D37DM4,—‘—‘ -
D4DR_ R
COM_DATALI |
COM_DATA2 - - L
COM_DATA3 [
COM_DATA39 [ ]
COM_DATA40 - _ _ L

COM_DATA41

COMDATA42 [ | o .
COM_DATA43 L - -
COM_DATA79 o - _
COM_DATAS0 _ _ _

When SHL= “High”

1 2 3 39 40 1 2 3 39 40
car_Jy Jv v v v vy v v v v v
D2 DL 3 L | . i __
|
D37DM4,3—‘ . } . i .
|
D4 DR i . | L ! __
COM _DATALI } B o | __
COM_DATA2 i B o __
|
COM_DATA3 i L
|
|

COMDATA3 1 [ [ _ _

COM_DATA40

COM_DATA41 o - __ L

COM_DATA42 o - R
COM_DATA43 o - R
COM_DATAT79 - - __

COM_DATAS0 __ __ [ __
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(5) Common / Segment driver timing (1/200 duty)

199 200 1 - 200 1 199 200 1 - 199 200
D W p A 1 S A ! Pl
Latched data (SEG) Y X ) () X )
L —
COM_DATAI [ ] [ ] ]
COM_DATA199 [ [ ] ]
COM_DATA200 M | ] 1

COM1

! v
COM199

\Y%
COM200

SEG1

|
|
A
X X i ——
Latched data :>‘< I I o } ; X
! __ ‘ T
M | I
- |
Enable Out |
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APPLICATION INFORMATION

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

LCD PANEL
N S80 ) S160 Sp-—--—----- Sn+80
SC80 —————— S SC80 —————— S SC80 —————— SC1
— 11 ERB ELB [— ] ERB ELB[—————- — ] ERB ELB b
T% €S NT7086 €S NT7086 €S NT7086
‘ a gg{Ls D2 DL - gg{Ls D2 DL - gg{Ls D2 DL -
ps - D1 SIDD4_DR D1 SID D4 DR D1 SIDD4 DR
1-bit serial . -
data input

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

1-bit serial

data input % %
itgi_glli - Dl_SIDSHL ﬁ itgi_glli - Dl_SIDSHL ﬁ itgi_glﬁ - D1_SIDSHL ﬁ
_ AMS — AMS - AMS
NT7086 (g NT7086 (g NT7086 (g o
/77E ELB ERB 1——] ELB ERB}—-——--- —{] ELB ERB O
SCl —————- SC80 SCl -—————- SC80 SCl -—————- SC80
Sl ——————————- S80 S8l-—————————- S160 Sn-----————-Sn+80
LCD PANEL
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4-bit parallel interface mode (80 Ch. Segment driver)
a) Lower view (SHL=L, AMS =1L)
LCD PANEL
Sl ——————————- S80 S81-—-————-—-- S160 i —— Sn+80
SC80 —————— SC1 SC80 —————— SC1 SC80 —————— SC1
—] ERB ELB [— ] ERB ELB—--————- —— ERB ELB O
t—HCS NT7086 —HCS NT7086 —HCS NT7086
+—L] AMS +—] AMS +—] AMS
3151 si-pa bR/ § %M D1 sip-D4 DR 315 p1 sip-p4 DR
4-bit serial 4 4 4
data input - -

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

4-bit serial

dat. t * P —
ata inpu . p 4
DI_SID- D4 DRy, jj) DI_SID- D4 DR jj) DI_SID- D4 DRy, - jj)
AMS AMS AMS
NT7086 (g % NT7086 (g % NT7086 (g %
/77[ ELB ERB — ELB ERB3H—----- —] ELB ERB O
SCl —————- SC80 SCl -—————- SC80 SCl -—————- SC80
S — S80 ] E—— S160 S — s
LCD PANEL
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Single type interface mode (80 Ch. Common driver)

input data 1 >—¥

D4 DR SC80
Q 1 1
| |
+—CS NT7086 i i
] AMS | |
J L] SHL ‘ ‘
D2 DL  SCI
D4 DR SC80
e) | |
| |
+—1CS NT7086 i i
] AMS | |
J L] SHL ‘ ‘
D2 DL SCI
D4 DR SC80
Q 1 1
| |
+—cs NT7086 i i
0 AMS | |
J L] SHL ‘ ‘
D2 DL SCI
]
7/24/2002
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Dual-type interface mode (40 Ch. + 40Ch. Common driver)

input data 1 >—¥

D4 DR SC80[ 7+ Cl
e) [ [ [
| | |
1 1 1
—{| CS NT7086 } } }
L AMS | | |
J L SHL ‘ ‘ M
D2 DL SCIl[+———»C80
D4 DR SC80 | C81
o | | | LCD PANEL (1/2)
| | |
+—CS NT7086 i i i
L AMS | | |
J L SHL ‘ ‘ M
D2 DL SCl[——»Cl60
ilnit’“tf_g D3_DM D4 DR SC80 b C161
ata - | i
|
Q SC40 H——» C200
—{| CS NT7086
SC41 ——»l C201
+—{| AMS } i
L] SHL !
D2 DL SCl[——»C240
D4 DR SC80 [ ——» C241
0) [ [ [
| | |
1 1 1
—| CS NT7086 } } }
AMS 3 3 } LCD PANEL (2/2)
L SHL
D2 DL SCI —— {320
D4 DR SC80 [ C321
e) [ [ [
| | |
1 1 1
—{1CS NT7086 } } }
L AMS | | |
J L SHL ‘ ‘ M
D2 DL SCI [——{ C400
]

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

VDD
Vo
COM
R /SEG
Vi,
COM
R v 4 4 4 4 4 4
G 4 4 4 4 4
) V0-V5 DI1_SID - D4 DR V0-V5 DI1_SID - D4 DR V0-V5 DI1_SID - D4 DR
(n-HR
V3
» ¢ DISPOFFB CL1-¢edDISPOFFB CL1-eeqDISPOFFB CL1p—
SEG LldM cL2p- lam cL2p- lam CL2p
R ELB NT7086 ERBP—JELB NT7086 ERBP—JELB NT7086 ERBP
val AMS AMS AMS
R COM CS CS CS
vs [COM SHL SHL SHL
SCl........... SC80 SCl........... SC80 SCl........... SC80
SEG I \ I \ I \
, SI ——»  S80 S§1 —  S160 S161 —>  S240
M D4 DR| || C1
VSSVEE DISPOFFB
SC80 [
cs  NT7086
AMS SC1
SHL
$4>qV0-V5 CL1 D2 DL| || C80
T4
oM D4 DR| || C81
DISPOFFB
SC80 [
240 X 240 LCD MODULE
NT7086
CS
AMS SC1
SHL
¢4V0-Vv5 CL1 D2 DL| || C160
T3
1M D4 DR| || C161
DISPOFFB
scso H
NT7086
CS
Controller |
DISPOFFB Pg-f17 ﬁ%AMS SC1
FRAME(M) SHL
COM DATAP—|| —4*4V0-Vv5 CL1 D2 DL| || C240
“DI-D4p— T u
CL1P
CL2p—
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Date Description
6/5/2002 1. Add the notice of substrate connection.
7/24/2002 2. Page 3 add the LQFP PKG description.
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