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40-Channel Segment / Common
Driver For Dot Matrix LCD

Introduction
The NT7065B is a LCD driver IC which is fabricated by low power CMOS technology. Basically this IC
consists of 20 x 2 bit bi-directional shift register, 20 x 2 bit data latch and 20 x 2 bit driver. This IC can be used

as common or segment driver.

Function
- Dot matrix LCD driver with 40 channel output.

- Selects function to use common/segment drivers simultaneously.
- Input / Output signal.
-Output: 20 x 2 channel waveform for LCD driving
-Input: Serial display date and control signal from the controller LSI.
Bias voltage (V1-V6)

Features
Display driving bias: static~1/5
Power supply voltage: 2.7~5.5V
Supply voltage for display: 3~10V (VLcp=Vbp-VEE)
Interface: (Controller NT7066U, NT7070B, NT7076U)
- CMOS Process

- Bare chip available
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Block Diagram
SC1 SC2 Partl SC19 SC20 SC21SC22 Part2 SC39 SC40
vl Ol Vi
V2 V2
V3 O LCD driver LCD driver
V4 O 1 V5
- V6
DATA latch (20bit) DATA latch (20bit)
R Bidirectional shift register (20bit) L3 » Bidirectional shift register (20bit) [ «—{1 VDD
. —21 VSS
M +—11 VEE
SW
4’
CL1 4 Control
CL2 O ) ogie
U U U [ U L] L]
FCS DL1 SHL1 DRI1 DL2 SHL2 DR2
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Pin Description

PIN INPUT/ NAME DESCRIPTION INTERFACE
OUTPUT
Vbp . For logical circuit (2.7~5.5V)
GND Power Operating Voltage 0V(GND) Power Supply
Ve Negative Supply Voltage |For LCD driver circuit
VI.V2 Tnput Bias Voltage El\./aesl)voltage level for LCD driver (select Power
SC1~SC20 Output LCD Driver |LCD driver output LCD
V3.V4 Tnput Bias Voltage il\.}&l:l)voltage level for LCD drive (non-select Power
Selection of the shift direction of partl shift
register
SHLI DL1 DRI
SHL1 Input Vob out in Vpp or GND
Partl GND -
Data Interface n out
DL1.DR1 Input/ Data input/output of partl shift register Controller or
’ Output NT7065B
SC21~SC40 | Output LCD Driver |LCD driver output LCD
V5.V6 Input Bias Voltage iljesl)voltage level for LCD drive (non-select Power
Selection of the shift direction of part2 shift
register
SHL2 DL2 DR2
SHL2 Input Part? G\/I\?DD qut in Vpp or GND
Data Interface L out
Input/ Data input/output of part2 shift register Controller or
DL2,DL2 Output NT7065B
M Input Alternated signal for LCD
P drive output PART | FCS | CLI1 CL2 | M polarity
CLI1,CL2 Input Data shift/latch clock 1 | GND |Lateh clock| Shift clock
Voo | v | v | M
GND
2 Latch clock | Shift clock —
Vib . S M Controller
FCS Input Mode selecti
fpd ode seiection Shift/latch clock of display data and polarity
of M signal are changed by FCS signal.
By setting FCS to Vpp level, user can select
the function that use partl as segment driver
and part2 as common driver simultaneously.
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Maximum Absolute Limit (Ta=257C)

Characteristic Symbol Value Unit
Power supply voltage Vb -0.3~+7.0 \Y
Driver supply voltage Vicp Vop-10.5~Vpp+0.3 Vv

Input Voltage 1 Vi -0.3~Vppt0.3 Vv

Input voltage 2 (V1~V6) Vine Vppt0.3~VEg-0.3 Vv
Operating temperature Topr -30~+85 C
Storage temperature Tstg -55~+125 C

- Voltage grater than above may damage to the circuit
- VEE connect a protection resistor (220 (2+5%)

Electrical Characteristics
DC characteristics (Vpp=2.7~5.5V, Vpp-Veg=3~10V, Ta=+25C)

Characteristic  |Symbol Test condition Min Max | Unit |Applicable pin
Operating current™ Ipp fcr,=400KHz - 1 mA
Supply current* Iee foi=1KHz - 10 | A )
Input high voltage Vi i 0.7Vob | Vbbb v CL1,CL2,DL1,
Input low voltage Vi 0 0.3vpD DL2,DR1,DR2,
SHL1,SHL2 M,
Input leakage current | Iixg Vin=0~VDD -5 5 LA FCS
Output high voltage | Voy Iog=-0.4mA Vpp-0.4 - DLI1,DL2,DRI1,
Output low voltage | Voo Io.=+0.4mA - 0.4 \Y DR2
Voltage descending | Vp, Ion=0.1mA for one of SC1~SC40 - 1.1 V(V1~V6)-SC(
Voo | Ion=0.05mA for one of SC1~SC40 - 1.5 SC1~SC40)
Leakage current Iv | Vin=Vpp~VEg (output SC1~SC40 : -10 10 uA |VI~V6
floating)

*Input/Output current is excluded; When input at the intermediate level with CMOS, excessive current flows

through the input circuit to the power supply, To avoid this, input level must be fixed at “H” or “L”.
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AC characteristics (Vpp=2.7~5.5V, Vpp-Vee=3~10V, Ta=+257C)

Characteristic Symbol Test condition Min Max | Unit |Applicable pin
Data shift frequency foo - - 400 |KHz CL2
Clock high level width| twckn - 800 - CL1, CL2
Clock low level width twekL - 800 - CL2
Clock set-up time tsL From CL2 to CL1 500 -
trs From CL1 to CL2 500 - CL1, CL2
Clock rise/fall time tr/tp - - 200 nS
Data set-up time tsu - 300 - DL1,DL2,DR1,
Data hold time tou - 300 - DR2,FLM
Data delay time to CL=15pF - 500 DL1,DL2,DRI1,
DR2

Timing Characteristics

Vi \

twekL

\ / \—VlH
CL2 ViL A ViL 7‘ 7 ViL \
tR twckH tF 1o
18U,
Data in
(DL1,DL2) VIH
(DR1,DR2) ViL
to
Data out
(DL1,DL2) VoH ><
(DR1,DR2) VoL st
tLs tLs
cu1 x(
R tweLk tF
‘7
tsu
FLM VIH
ViL
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Functional Description

1) To drive segment type
When the FCS is connected to GND, NT7065B (SC1~SC40) is operated as segment driver.

M | ( | |
latch
CL1 [l [1

shift

CL2

DL1/BR1 Y X XSeTXseaX__ X XXX XX Ecaaecay__X

DL2/DR2

Output of ~
iatch (SC) X SC1~SC40 X

2) To drive common type
When the FCS is connected to Vpp, only part2 (SC21~SC40) of NT7065S is operated as common driver.

DL2/DR2 [ // |
——

M |
latch
oL il il
shift
CL2
Output of —
iatch (SC) X SC21~SC40 X
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NT7065B

LCD Output Waveforms

FCS

Output of latch

(DATA)

PART1(SC1~SC20)

V1

V2

V2

PART2(SC21~SC40)

V1

V3

V4

V6

V5

VA1

V2

V1

V2

V3

V4

V5

*1

V6

*1: To use for same function of partl and part2, V3 and V5, V4 and V6 of power supply for LCD driver are

short circuited respectively.
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Application circuit
1) Segment driver

COM1
MTTOERL
(controllen LD
CiOM 16
M CL2 CLl D
51 540 sC SC40
SHL1 SHL1
SHLZ SHLZ
e L R P ey
FCs (seq driver) FCs LSI:TFJ;IE:?;SEBU
» DL ) DR2 o{ DL J DR2 |—
apen
DR DR
|: ] IS o I B o O | I: CLz  CL1 Lz M

2) Common driver

(117~

—r ]
o L T
L1 » CL1 I
CL2 w L2 et b I [y -
Contraller  FLM » DL1 (Gorisdirean) LCD
] =3 SCcd0l—
[ o2
S SC40 SC1 sS40
HTI0a5E HTI0ASE
(seq drver) (seq driver)
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3) Segment/Common driver

LD
Caontraller
SC21 5C40 SC1 5C20 81 SC40
D ol DL SHLT
» OLZ SHLZ
MGl CLs RO " NT7065E /7'7—E Cea  NTTO6SE
sed driver sed driver
vido—s{Fog 28 OMED Lo siphy  ooRddmen: o -
SHLA DR
SHLz? <Ll CLz M I: DLz L2 Lt fl
I F [y T Fy [y
v
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Pad Diagram

Note: Please connects the substrate to Vpp or floating

48| 47| |46 | 45| | 44| [43| |42| [41]| 40| |39] [38]| 37| |36 35| |34 ]| |33] |32] |31
49
50 30
51 29
52 28
Y
53 27
00 X
54 26
55 Chip size : 2620x2100 25
Pad size : 100x100
36 Unit : pm 24
57 23
58 22
59 21
1 20
2 3 4 5 B i 8 9 101112 (1314|1516 |17 18] |19
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Pad Location
Note: (0,0) is center in the chip
Pad Coordinates Pad Coordinates
NO. Name X Y NO. Name X Y
1 VEE -1120.20 -642.50 31 SC28 1117.50 865.20
2 CL1 -1062.50 -865.20 32 SC27 992.50 865.20
3 CL2 -937.50 -865.20 33 SC26 867.50 865.20
4 GND -812.50 -865.20 34 SC25 742.50 865.20
5 DL1 -687.50 -865.20 35 SC24 617.50 865.20
6 DRI1 -562.50 -865.20 36 SC23 492.50 865.20
7 DL2 -437.50 -865.20 37 SC22 367.50 865.20
8 DR2 -312.50 -865.20 38 SC21 242.50 865.20
9 M -187.50 -865.20 39 SC20 117.50 865.20
10 SHLI -62.50 -865.20 40 SC19 -7.50 865.20
11 SHL2 62.50 -865.20 41 SC18 -132.50 865.20
12 FCS 187.50 -865.20 42 SC17 -257.50 865.20
13 Vi1 332.50 -865.20 43 SC16 -382.50 865.20
14 V2 457.50 -865.20 44 SC15 -507.50 865.20
15 V3 582.50 -865.20 45 SC14 -632.50 865.20
16 V4 707.50 -865.20 46 SC13 -757.50 865.20
17 V5 832.50 -865.20 47 SC12 -882.50 865.20
18 V6 957.50 -865.20 48 SC9 -1120.20 857.20
19 SC40 1082.50 -865.20 49 SC10 -1120.20 732.50
20 SC39 1120.20 -627.50 50 SC11 -1120.20 607.50
21 SC38 1120.20 -502.50 51 SC8 -1120.20 482.50
22 SC37 1120.20 -377.50 52 SC7 -1120.20 357.50
23 SC36 1120.20 -252.50 53 VDD -1120.20 232.50
24 SC35 1120.20 -127.50 54 SC6 -1120.20 107.50
25 SC30 1120.20 -2.50 55 SC5 -1120.20 -17.50
26 SC31 1120.20 122.50 56 SC4 -1120.20 -142.50
27 SC32 1120.20 247.50 57 SC3 -1120.20 -267.50
28 SC33 1120.20 372.50 58 SC2 -1120.20 -392.50
29 SC34 1120.20 479.50 59 SC1 -1120.20 -517.50
30 SC29 1120.20 622.50
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