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INTRODUCTION
The NT7086PQ 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-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
+ 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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NTT7086PQ

100 LQFP PACKAGE

62 |DISPOFFE
AT M
B0 ]S
g

[ 2% V12
[ 37 V43
36 V5
[ 33 |VEE
34 ]ERB
33 5080
32 5CT8
3T 8078

SO |=CTT
JU 3 CTa
T2 3CTS

a7 5074
96 15073
a5 JscT2
EEERok!
33 _Jsc7o
L
(AL |sC68
3T 567
(39 |5C66
(385065
37 15C64
36 15C63
35 1sce2
34 |sC6l
[33_|sCe0
(32 |50
35058
30 5057
29 55
2% 13C55
77 15054
26 15053

soR 1] .
Sce [T
50303 ]
5C31 4]
3032 3|
SC33[E
SC34[ T ]
335 E ]
sC36 T
3037 (10
303g I
5C39 [ 17 ]
sC40[13 ]
SCH 13 ]
3C42[ 15 ]
SCA3 [T |
SC4A T
3C45 [ 18]
SCas 15
3047 [ 20 ]
sC4g 21
SCa49 [ 22 |
SCA0[ I3 ]
5C51 [ 23 ]
SC521[ 25 ]

PKG TYPE

PKG THICKNESS
PKG SIZE

PAD PITCH

PAD WIDTH

PAD LENGTH

= 14.00 (+ 0.10) X 14.00 (+ 0.10) mm

100-LQFP
1.40 (= 0.05) mm

0.5 mm
0.20 (+0.07,-0.03) mm

= 1.0 (£0.1) mm
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NT7086P
100 QFF PACKAGE
il e sl b e P
e
i ™y

g0al B S0 JELE

ok I EECE(S 8]

3C33 B3] IE AN

g03q (B 7 oLz

aeas CE] g6 D1 31D
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acd3 93 ICE |

gCaq (04 Ilgg

acas (93 36

BC4s (98 [ 35 V12

so47 (97 | 34 Jvd3

sCdz (92 ] R

SCan (99 | 3L VEE

3050 (100 ST JERE

. sk

ST @
Lo R
ek R
2054 4
8035 3]
scs6 6 |
Seny W
8058 [T ]
e
2060 (10|
361 (11
so62 [T
S063 (13 ]
a6 [ 14
sc65 15 ]
3066 [ 16 ]
2067 (17
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so6e (10
8070 (20
s071 21
so72 2L
8073 (23]
S074[ 29
G075 [
2076 (26
S077 27
2078 (25
2070 (20
800 [ 30

PKG TYPE

PKG THICKNESS
PKG SIZE

PAD PITCH

PAD WIDTH

PAD LENGTH

= 100-QFP
3.00 (+ 0.40) mm

0.65 mm
= 0.30 (£ 0.10) mm
2.4 (£0.20) mm
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PAD DIAGRAM Note: Please connects the substrate to Vpp or Floating

[2 Jsesa~ (& ][s][z][s (=] [z][s][=][=][z][z][2][e][s][s][a |[z][=][s][s ][s ] sc20[]
Eliesss 2e8 A o 0 o e BT RN T B senlE |
[ S o B o A O S O O O R R S I R I R T TV Y Y )

[+ |scsa sC27[17]
[5 Jscss 5C26(76
[ |scsa 5025 [13]
[7 ]acs? aC24[1]
sc:is 5023
[o Jscas sc22[12]
[10]mcen sC21[71]
[1]zc61 5C20[70]
[12]ac6z BC19 [6s |
SCﬁE 5013
[14]5C64 5C17[67]
[15]5085 > SC16[66 |
[16]5088 ‘(‘Drﬂ') 5013563
[17]acer SC14[64]
scas sc13
[19]mces ac12[s2]
NT7086PQ
[21]scT1 , 5C10[60 ]
[2]sc72 CHIP SIZE: 3340X3760 mm 300[5 ]
[E]scT3 PAD SIZE: 100X100 um? sz [F]
5.3?4 MIN PITCH: 125 um SCT
[55]sc7s BC6[56 ]
[26 ]scs 5C5[55]
[a7 ]mcT7 E acd[s ]
S EEas
Elew B Hoflc ux80 g8 anasg2ad
5% [w] [a][o]]x]fe][s]
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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 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 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 2379.00 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 1621.00
29 SC79 v -1629.00 79 SC29 v 1746.00
30 SC80 -1754.00 80 SC30 1311.50
3q 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
38 M -255.00 88 SC38 311.50
39 DISPOFFB -130.00 89 SC39 186.50
40 VDD 25.00 90 SC40 61.50
41 SHL 120.10 91 SC41 -63.50
4 VSS 24510 92 SC42 -188.50
43 D4 DR 370.10 93 SC43 313.50
44 D3 DM 495.10 94 SC44 43850
45 D2 DL 620.10 95 SC45 2563.50
46 D1 SID 745.10 96 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
T N 10
A A y A A A
VO O >
yidi= > 80-bit 4-level driver
V5 O >
A A
VEE ] >
80-bit level driver
M L—»  OQutput >
DISPOFFBL level A A
Selector -------------- :I DI_SID
LCK 80 bit data latch / ) (= gg—gkﬁ
common data bidirectional shift register < > D 4:DR
. y
. <
SCK 20 X 4-bits segment data <«
bidirectional shift register <
A
CLl ——» > Data latch control
CL2
Clock
control
—»
cS O f ) » Powerdown i« » ] ERB
AMS »  function
Y < VDD
<1 VSS
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 Data latch Bi-directiongl sh.ift register. Ig 4-bi't segment data
Gl 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 pin COM / SEG
selector (M and DISPOFFB) (refer to PIN DESCRIPTION).
20x4-bitsegm Stores output data Vglug by shifting t.he input values. In 1-bit serial
cnt interface modf: application, all. 80 sh}ft clocks (SCK) are needed to
bi-directional storq allhthe display data. But in 4-bit parallel transfer mode SEG
shift re SR application, 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 according to | 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).
R0-bit level Voltage level sh?fter block for high voltage part. The iqputs of this
shifter 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 data value is "High" the driver output is at selected
80-bit 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 value is V2 or V3 and
when in common driver application, this value becomes V1 or V4.
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PIN DESCRIPTION
PIN 1/0 | 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.
Vo,V12, I output Bias voltage divided by the resistance is Sy
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 selecteq as a display d.rivil'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 enable
CL2 I Data shift bit (ELB/ERB) i1s in not active condition, is Controller
clock 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).
AGmpnal Alternate signal input pin for LCD driving.
for LCD . . . N .
M I PR Ngrmal frame inversion signal is input in to Controller
this pin.
output
— In segment driver application mode, this
signal is used for latching the shift register
Data latch 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 as a shifting clock of common output data.
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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 | I OFF (f)onilrol input. LCD becomes non-selected by VO level Controller
output from every output of segment drivers
and every output of common drivers.
When CS ="Low", NT7086PQ is used as an
S I Conl\fo/dzEG 80-bit segment driver. VDD/VSS
control When CS ="High", NT7086PQ is set to an
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
Application interface mode
AMS I o SEG VDD/VSS
mode select 0 1 1-bit serial interface
mode
Single type
1 0 e
application Mode
ST 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
Display data not used (connect these to VDD) (when 1-bit
D1 SID in E Y }s]erial serial interface mode AMS= "high”).
D2 DL : ilf) it data/ -In common driver mode, the data is shifted
D3_D1\/i /O le?t richi from D2 DL (D4 DR) to D4 DR (D2 DL), Controller
D4 DR ’ da ta’ ingu ; when in single interface mode (AMS="Low”).
i iy pt In dual-type application case, the data are
utpu 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 /0O | NAME FUNCTION INTERFACE
. When SHL = "Low", data is shifted from left to
Shift right
SHL I déf)ifttrl:ln 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 these pins as belo%v. RRRD/VSS
Enable data
ELB, ERB mft’ ut/t SHL Segment driver
outpt 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
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NOTE 2. LCD Driving Voltage Application Circuit
(1) Segment driver application (CS = “Low”)

s VDD
c - T
—| 70
E
L V1 oM
triver to LD
R e EEGI-EHDED panel
g 712
(n.4:|1:z§ v NT7086PQ
I 43
28 YO,¥5 | Selectionlevel
| S I V2,V3 | Non-selection level
E
_|| i o * =0 {when 154 duty) to
! V55 17 {when 1256 duty)
77 /‘L
YEE

VDD
]
iz o LCD
OO L -C2OED pamel
© 3B NTT036F0)
driver
V0.V 5 Selection level
L] V1.V4 [ Mon-selection lewel
o * =0 {when 154 duty) to
V55 17 {wher 17256 duty)
T /‘J"
VEE
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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
S SSSSSSS
S S S S ccCccCccCccCCcCcCcCc
cCccCcc AN 7 7 8
1 2 3 4 "~ 34567890
D/ D|D/D| D/ D|D/ D/ D|D/D|D
L 112]34 112(3(4]1(2/|3]4
A > A
Dl Shift direction
4-bit g§ .
p arallel D4 Last data Frist data D 1_SID,
L data D2 DL,
transfer S S SSSSS S D3_DM,
mode S S S S gggggggg D4 DR
c CcCZ¢c s
(SEG) gt i it 345678090
D|D|D|D| D/ DD/ D/ D|/D/ D|D
H 4131211 413121141321
A A
" Shift direction D1
D2
Frist data D3 Last data
D4
S|SIS|S|[S|S|sS|S
f’: 2 2 2 ________ cliclic|clclclc|c
‘121514 7171717171778
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) .......lcjc|cic|c|c|c|c
C C C C .....
‘121314 7171717171778
H 314(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 | PP Data Direction Input pin
mode
slsls SIS|S|{S|S|S S|S|S
clelc cic|c|ic|c|cC CcC|C|C
11213 31344414 71718
..... 81910123 ... 8|90
L 7y . D2 DL
Shift direction
A4
. Input data Output data
Single-type | | (D2 DL) (D4_DR)
L Application
mode | [T T | ... [ Tolalalalal oo
SIS|S|{S|S|S SIS|S
(COM) ggg cic|cic|c|c Cc|C|C
11213 3134444 71718
..... 81910123 ... |8/9]0
H < 7y D4 DR
Shift direction
A 4
Output data Input data
(D2_DL) (D4 DR)
Shift direction §
slsls SIS|S|{S|S|S S|S|S
clelc cic|c|ic|c|cC CcC|C|C
L 1|2]3 ¢5l0|1]2]3 |90 D2 DL,
.......... D3 DM
A A
A 4
_ Input data 1 Input data 2 Output data
il 'typ.e (D2 _DL) (D3_DM) (D4 DR)
Application
H
mode “ “
(C OM) Shift direction
slsls SIS|S|{S|S|S SIS|S
clelc cic|c|ic|c|c CcC|C|C
H 123 ¢9/0]1]2|3 |90 D4 DR,
.......... D3 DM
A A
v
Output data Input data 2 Input data 1
(D2 _DL) (D3_DM) (D4 DR)
13/31
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NOTE 4. Usage of Data Pins

COM/ C L. Data interface pin
SEG Application mode SHL
. (AMS pin) D1_SID D2 DL D3 DM D4 DR
(CS pin) - — - —
SEG i:é;iii}}ggg}if\?ﬁ% X |D1 (input)| D2 (input) | D3 (input) | D4(input)
(CS : e
="Low”) bt (jflr\;[asl iltflflfiagche”;node X SID (input) Connect to Vpp
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 5 et DI (el (input2) g
) AMS = “High” DL (output2 DM .
( gh”) H (omigri) (o) DR (inputl)
MAXIMUM ABSOLUTE LIMIT
Characteristic Symbol Value Unit
Power supply voltage Vbb -0.3~+7.0
Driver supply voltage Vicp 0~+30 v
Input voltage Vin -0.3~Vppt0.3
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 Vbp - 2.7 - 5.5
Voltage 1 VLCD V[N=VDD-VEE 6 - 28 vV
Viu - 0.8Vpp : Vbb
Input voltage (1) Vi . 0 EFEETE TR
Vou Icp=-0.4mA Vop-0.4 = -
Input voltage (2) VoL o= 04000 § g 04 A%
Input leakage 3
current 1 (1) IILI VIN_VDD to Vss -10 = 10 5 7
Input leakage i
ey (3) IILZ V[N—VDD to VEE -25 = 25
On resistance(4) Ron Ion=100 £ A - 2 4 kQ
IstBY fcr1=32kHZ, M=VSS | Vgss PIN - - 100 wA
Supply I Vpp=5V - - 5 mA
current(5) PP o1 =32kHZ F\y=80HZ | Vpop=3V [ - - 2
IEE VDDZSV - - 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: 5\/, V5= VEE =-23V
V12 = Vpp-2/n(Vicp), V43 = Veet+2/n(Viep), n = 17 (1/256 duty, 1/17 bias)
5.V0=Vpp V12 =1.71V(Vpp = 5V) or -0.06V (Vpp = 3V),
V43 =-19.71 V(VDD = 5V) or -19.94V (Vpp = 3V), V5 = Vgg = -23V, no-load condition (1/256 duty, 1/17 bias)

4-bit parallel interface mode

Istey: Vop= 5V, fcro = 5.12MHz, SHL = Vg5, DISPOFFB = Vpp, M = Vg, display data pattern = 0000
Ipp : Vpp = 3V, fcr, = 4MHz, display data pattern = 0101
Vpp =5V, fco = 5.12MHz, display data pattern = 0101

Igg : Vpp =5V, fcrp = 5.12MHz, display data pattern = 0101, Vgg pin
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DC CHARACTERISTICS (CONTINUED)
(2) Common Driver Application

(Vss= 0V, Ta = - 30 ~ +85°C)

Characteristic | Symbol Test Condition Min. | Typ. | Max. | Unit
Operating Vb - 2.7 - 5.5
Voltage 1 Vicp Vin=Vbp-VEE 6 2 28 \V4
VIH = O.8VDD T VDD
Input voltage (1) Vi . 0 T 102Von
VOH ICH:'O.4mA VDD-04 - H
Input voltage (3) VoL Ton=_0.4mA - = 04 v
Input leakage 5
itranti (1) IlLl VIN_VDD to Vss -10 = 10 ’ %
Input leakage N 3
current 2 (2) I Vin=0V, Vpp=5V(Pull up) -50 -125 | -250
Input leakage £
current 3 (4) IlL3 VIN_VDD to VEE -25 = 25
On resistance(5)] Ron Ion=100 1 A - 2 4 kQ
ISTBY fCL1:32kHZ, M=VSS Vss PIN - - 100
Supply I Vpp=5V - - 200 A
current(6) DD | =32kHZ Fy=80HZ| Vpp=3V : ¥ | 120 i
IEE VDDZSV - = 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, VS5 pin
5. VLCD . VDD'VEE, VO = VDD = 5\/, V5= VEE =-23V

V12 = VDD'I/H(VLCD); V43 = VEE+1/n(VLCD)’ n= 17(1/256 duty, 1/17 bias)

6.V0= VDD; V12 =3.35V (VDD = SV) or 1.47V (VDD = 3V),
V43 =-21.35V (Vpp=5V)or-21.47V (Vpp =3 V), V5 = Vgg = -23 V, no-load condition (1/256 duty, 1/17 bias)
single-type mode operation : AMS = Vgs, SHL = Vg5, DISPOFFB = Vpp
D1 _SID=D3 DM =VDD, D4 DR = OPEN, ELB = ERB = OPEN,
ISTBY s VDD = SV, M= Vss, DZ_DL = ng

IDD N fM: SOHZ, DZ_DL = VDD
Vpp =3V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
Vpp =5V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
IEE : fM = 8OHZ, D2_DL = VDD
Vpp = 5V, current through Vg Pin, display data pattern = 10000000..., 01000000...,
00100000..., 00010000...
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AC CHARACTERISTICS

(1) Segment Driver Application

(Vss = 0V, Ta = - 30 ~ +85°C)

‘o " (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 tr/ tp - - - - - - 30
Data set-up time tps - 30 - 65 - -
Data hold time tpu - 30 - 65 - -
Clock set-up time tes - 80 - 120 - - ns
Clock hold time ten - 80 - 120 - -

: ’ ELB output 60 125
Propagation delay time tpHL ERB output - - <0 - - 125

. ELB input 30 65

ELB.ERB set-up time tpsu ERB input 30 - - 65 - -
DISPOFFB low pulse
width twpL = 1.2 = = 1.2 = - us
DISPOFFB clear time tcp - 100 - - 100 - - ns
M-OUT
propagation delay time tro1 : " 1.0 i g iie
CL1-0UT B
propagation delay time trp2 Crlopt 3 i 1.0 i ) y .
DISPOFFB — OUT ¢ ) i 10 i ) i
propagation delay time it )

(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 cycle time tey Duty=50% 250 - - 500 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise/ fall time tr/ tg - - - 50 - - 50 ns
Data set-up time tbs - 30 - 65 - -
Data hold time Tou - 30 - 65 - -
DISPOFFB low pulse
width twpL - 1.2 - = 1.2 - & Us
DISPOFFB clear time tep - 100 - - 100 - - s
Output delay time toL - - 200 - - 250
M -OUT
propagation delay time tro1 ) ) 1.0 i ) 1.2
CL1-0UT C.=15pF
propagation delay time tr2 ) ) 1.0 ] ) 1.2 s
DISPOFFB — OUT t ) ) 10 i ) 12
propagation delay time PD3 ) )
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(3) Segment Driver Application Timing

CLI

CL2

D1_SID - D4 DR

DISPOFFB

ELB, ERB
(Output 1)
ELB, ERB

(Input 2)

CLI

DISPOFFB

SC1 - SC80
(Latched data)

0.8VDD f ty, { 0.8VDD
| CK |
02vDD Y/ | 1 \.0.2VDD
! t
o (o [
[ tCH
I t | .
0.8VDD / 0.8VDDH e VK N ‘ L 0.8VDD
o2vppy/ | twek  !\o2vpp | | I\ 0.2VDD
e ]
| | | |
— e — it } | \
| |
— tCY;n‘ } }tDs\ ton }
|
N/ 0.8VDD*
} 0.2VDD |

; 0.8VDD

{ 0.2VDD
| t |
: I PDI R
= gl
\LA o X
0.2VDD\* >
|
|
| |
0.8VDD |
. 0.2VDD \
|
|
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(4) Common Driver Application Timing

tr—» — —» }<—tF — }<—tF
I
| ths N ton | i
i > | I I
| | | ;
0.8VDD | 0.8VDD \
% | | |
(*1) DI ><02VDD | 02VDD><
| tDL : }
| i |
0.8VDD
*
(*1) B :Kanmu
t |
‘ twor ‘ ‘ﬂ*ﬁ‘
OO |

DISPOFFB 1 /!

(*1) When 1in 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
M ><02VDD
L topy J
S \} 2 oo ]
OQVDD:
| |
10.8VDD ‘
DISPOFFB ><0.2VDD }
L thps ;}
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| Enable input | Enable output Current driver status The other drivers status

L ERB ELB WAICERB S oW Disabled
current driver is enabled.

While ELB ="Low",

current driver is enabled. Disabled

H ELB ERB

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

CL1 ¥
I
: \
g | \ \ \ [ [
ELB1(inputl) i F i i i . i . i ; 5 i
: \
ERB1/ELB2 p ! | i
| |
(Outputl/Input2) —“7 4“ s o — i i
| | | | | |
ERB2/ELB3 | — p— } g H
(Output2/Input3) —! : T — o’ 1 |
| I | | | |
ERB3/ELB4 | dted e T bk A
(Output3/Input4) ¥ | “‘7 #4“ |
|
ELB4(Output) | g * * ] #
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

20/31
2005/11/28



Pe
.CE Crystalfontz  This controller datasheet was downloaded from http://www.crystalfontz.com/controllers/
Y

Neotec Semiconductor Ltd.
RS e L g I

/I/ NEOTEC N

56’1”f(0”(fﬂ(‘f0." .
Version 1.0

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

When SHL= "Low”

19 20 1 _ i
CL2 v v v ¥ ¥ B (v [ v

D1 _SID )(SC5)(SC1 }(SC77(SC73YSC69 X SC5 X SC1 X(SC77)SC73
D2 DL X SC6 X SC2 XSC78)SC74)SC70 X SC6 X SC2 (SC78)SC74
D3 DM )(SC7 }( SC3 }(SC79)SC75)SC71 X SC7 X SC3 XSC79)SC75
D4 DR ) SC8 )} SC4 }(SC80)SC76)SC72 X SC8 ) SC4 }(SC80)SC76
ERB(Input) |

EER(On - /-
AR 3
SCI - SC80 S X
When SHL= "High”
19 20 1 2N 9 20 1 2
CL2 vy v I v il v I v v T v v [ v

D1 _SID )(SC76)(SC80) SC4 X SC8 XSC12
D2 DL XSC75)SC79) SC3 X SC7 ¥SCl1
D3_DM )(SC74)SC78) SC2 X SC6 (SC10
D4 DR )(SC73)(SC77) SC1 X SC5 X SC9
ELB(Input) — |

XSC76)SC80) SC4 X SC8
XSC75)SC79) SC3 )} SC7
XSC74)(SC78) SC2 )} SC6
XSC73)SC77)SC1 ) SC5

ERB(Onput)
Chb o et
SCI - SC80 o X
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(2) 1-bit serial mode interface segment driver

When SHL= "Low”

79 8 1 2 3 79 8 1 2
CL2 _ [ v [T v I v I v _____ ey [ v [ v v

D1_SID )(SC2 ) SCI1 (SC80(SC79(SC78 X SC2 Y SC1 XSC80)SC79

ERB(Input)

ELlBompw) LJ T
weE 00 gm0 !
SC1 - SC80 . X

When SHL= “High”
79 80 1

Dty 79 8 1 2
e v [ v [ v (& v Ty v [T v

D1_SID SC79)SC80) SC1 \SC2 (SC3 ASC79)(SC80) SC1 ) SC2
ELB(Input)

pae . A R $ ]
. A $ 2909000 9 Bt
SC1 - SC80 R X
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(3) Single type interface mode common driver
When SHL= “Low”
T9:i:::80::1 2 79 1 2
CL1. J¥  [¥ [V e e— v v I+
D2_DL T e
DADR. 4 o gl
COM_DATALI l ,,,,,,, m
COM_DATA2 [ [ ——
COM_DATA3 [
COM_DATA79 i .
COM_DATAS0 L
5 Current Driver's COMMON area E
When SHL= "High”
79 8 1 2 79 1 2
BN v (v [y [N v v v
D4_DR EmgE 0 Wi o
D2 DL WEEE $2090090902 Ghn MmREsawalr 0900 AN
COM_DATALI ﬁ ,,,,,,, —l—|—
COM_DATA2 [ | ,,,,,,, |
COM_DATA3[ | ,,,,,, R
COM_DATAT9 3 T i
COM_DATAS0 l ,,,,,,, m

Current Driver's COMMON area
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(4) Dual-type interface mode common driver
When SHL= “Low”

COM_DATAI - T -

COM_DATA2 - Rt T

COM_DATA3 [
COM_DATA39 s N
COM_DATA40 - L
COM_DATA41 [ ]
COMDATA2 [ ] i _

COM_DATA43 i

COM_DATA79 ey T L
COM_DATAS0 Rl R _N

When SHL= “High”

D2 DL 3 i !—L __ i i
|
D3 DM i o 3 - i 25
D4 DR Bl | L : S
COM DATAI i3 1 | _B

COM_DATA3

|
|
|
T
|
|
|
COM_DATA2 } o o o
|
|
|
T
|
|

COM_DATA40 it
COM_DATA41 o R
COM_DATA42 L
COM_DATA43 0

COM_DATA79 - - L
COM_DATAS0 - I _
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(5) Common / Segment driver timing (1/200 duty)

199 200 1 200 1 199 200 1 199 200
cui [} R ) Famp
Latched data (SEG) X X ) X ) X X ) X )
M \
COM DATAI
COM_DATA199
COM_DATA200
COM1
1 \Y%
COM199
\Y%
COM200

SEG1

-

\ | { o

DI-D4° X T X T | | X
Pl 1 ::7 ] ! |

Latched data X: ; } ; >:<
j T T : : T 1 T |

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 PANEL
G sanmcen §Elz e s s e ) G e
731 3T 508,16 | 8451 T
— | ERB ELB [— w0 ERE N —»| ERE ELE [
T—E CS  NT7086P0 CS NT7026PC) CS WT7086PQ
:E ?ﬁ;’f D2 DL - Sﬂ:;f D2 DL - S“IH'LIS D2 IL -
o D1 SIDD4 DR Dl SID D4 DR Dl SIDD4 DR
-hit zerial s, lf -
ta 1nprt

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

S

1-hit zerial
data input 7 ;‘ ;‘ = ;‘
TEDQ_DL_ Dl_SIDS HL ﬂ TEDQ_DL 3 Dl_SIDSHL ﬂ) TEDQ_DL z DI—SIDSHL
D4 DR e [4 DR fosjen D4 DR, i
HT70R6PD 3 j_ili WTTORGPD O35 MTTOEAPD O35
5 ELB ERE " wC]ELE ERE, g e —»[ ELE ERE
W TSE s SCE0 SER sssemen 520 ST pmsmanns SCE0
5l e 5E0 o [ o T
LCD PAREL
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4-bit parallel interface mode (80 Ch. Segment driver)
a) Lower view (SHL=L, AMS =1L)

LCD PANEL
SR 520 o e gy ] — S i
o052 — | o521 —y5) o3 ——
—_ERE ELE 0— ] ERB Bl B smn — »|ERE ELE h
+—0C5  NTT026PQ —C5  NT7026PQ —H% wTI0R6P0
¢ LIS 0 AMS 0 415
T 97" bi s paor| ;5 P DLsiDoba DR I 9 i sip:pa bR
A hit serial ?4 ?4 38 kf”'
data 1mpnt H !
b) Upper view (SHL=H, AMS =L)
3-’?1{5&11'?1 . . -
ata inpu 2 p "
DT SID- D& DR jjl DT_$ID0- D4 DR jjJ DT 510 - D4 DR o jjl
AMS SIS A
NTT0R6PQ  CS 3:}7 NTTOR6PQ S 3:}7 NT7026PQ  CS 3%
fELE ERE 7 w]ELE o= A & = ERE "
i S0l -—————= 5C20 SC1 -————-= SCZ0 SC1 ——————— SC20
o} e — | o P — 1] o —— oy
LCD PANEL
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Single type interface mode (80 Ch. Common driver)

input data 1 >—#|

D4 DR 8080 —wi C1

03 HT706P0

|

|

|

|

ﬂr—c AMS 1Ir
L SHL

D2 DL &0l O—»{C

] |

D4 DR 8080 00— w» C81

i A
+—HC%  NT7026PQ i i i LCD PANEL
ﬂr—c AMS I I ¢
| |
L sHL
D2z DL 301 o—|C16D
D4 DR 3C80 b— w161
< I 1 I
| I |
+—4C5  NT7026PQ l : l
— Y T 1 | | I
| 1 ¥
L 3HL
J: D2 DL 301 p——{C2m
[H]
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Dual-type interface mode (40 Ch. + 40Ch. Common driver)

ingmt data 1
D4 DR 5CE0 ——w 2]
o o |
A
— T35 HTT0EaP0) ! I I
1 I
SHL D2 L 30l o—w{CE0

9!
=]

D4 DR 5C30 o—
LCD PANEL (154

C5  HT7026F0

]
L AMS
J

3 e

—_
=)
=

D20l SC1p—

—

o D3 DMDA DR 5030 b Clél
1

! .
- !
S040 B—»{ 200
0SS NT7026P
Q SO O— w0301
— A5 ! ‘l
1
O SHL D2 DL 50— w0240
D4 DR SCElp— w0241
o 1 ] 1
1 i |
05  NT7026F0) i i i
MIIIIIE 1 1 1
Jj i e ' i ¥ LCD PANEL (2/2)
= D2 0L SC1p— w320
D4 DR, SCE0 pb—»f 0321
[ 1 1 |
b !
s C5 NT70RAPD ! : ;
— A3 i i |
SHL 1 1 L J
/J: . 400

D20l 501 b—»
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

VoD
W

(dE
V3

VEE

b

Eon
LEG
LEG

o

28 L1
i LEG

4 4
h J k3

4 4
k 4 L 3

4

4

k4

I 1
0¥s Dl SID-D4 TR

1 Iml
0vs Dl SID-D4_OR

n
0¥s Dl SID-D4 DR

Cortrollay
DIEFOFFE
FEAME L
COM DATA
D1-T4
ZL1
CL2

s EIRIE N

I

1=

30/31

wd' IS POFFE CL1 b4 LEPOFFE CL]1 4 LLPOFFE CLlp—
CL2p- CLap- CLZ2p-
LB NT7086PQ ERE LB NT702¢PQ ERE B nT7086P0 ERER
L M= LI
B 3 B
HL HL HL
SC1.......... . BCED FC1...... .. BCED SC1... L BCED
| [ | [ | [
1 Fl —» 380 581 —» 5180 518l — = S240
tIuI D4 DF Cl
DISPCFFE
SCen 4
s NT7086PQ
AN 1o
SHL
»dV0-V5S CL1 D2 DL el
I
M D4 _DR| || C8l
DIZPOFFE
SCen 4
240 2 240 LCD MODTILE
g NTT026FQ
AMS SC1
SHL
V-5 CLl D2 DL Cled
I ¥
M D4 TR Clel
DISPOFFE
SCen H
s NT7036PQ
AMIE SC1
SHL
YVo-v5s CL1 D2 DL 240
1]
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PRECAUTIONS
Precautions when connecting or disconnecting the power supply

This IC has a high-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 is floating. 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 this IC inside is insecure. 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 pins to 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 f

VDD / \
VSS
VDD f

/DISPOFF / \

VSS
VSS

VEE \ /

VEE

——
1=
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BEO BERE:
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=ht268 CH :
2508 10.88 #b
IFR—:
200 .08 F
;- 29.68 O
T BAE:
150 t o ag“er
168 T 224.88 ¥
T 197.68 C
=0 B
-.89°CH
B 224
o (S 168 158 2068 y 43
WiEAEE s LSR5 FR R : 224.88
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