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INTRODUCTION

The NT7107 is a LCD driver LS| with 64 channel outputs for dot matrix liquid crystal graphic display
systems. This device provides 64 shift registers and 64 output drivers. It generates the timing signal
to control the NT7108.

The NT7107 is fabricated by low power CMOS high voltage process technology, and is composed
of the liquid crystal display system in combination with the NT7108 (64 channel segment driver).
FEATURES

- Dot matrix LCD common driver with 64 channel output

+ 64-bit shift register at internal LCD driver circuit

- Internal timing generator circuit for dynamic display

+ Selection of master/slave mode

- Applicable LCD duty: 1/48, 1/64, 1/96, 1/128

« Power supply voltage:+2.7~+5.5V

- LCD driving voltage: 8V~17V (VDD-VEE)

* Interface
DriVer Controller
COMMON SEGMENT
Other NT7107 Other NT7108 MPU
+ High voltage CMOS process
« 100QFP or bare chip available
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BLOCK DIAGRAM
N 0383
ISRSRS) O OO
VoL ) %g
V1L . )
64 bits 4-Level Driver “« V4R
V4L ) VER
V5L <
64 bits Bi-directional shift register
DIOL > Data shift direction & Phase ’ .
PCLK2 > : L D102
Selection control Circuit
SHL R
» M
l—» CL2
o » FRM
R L 0OSC Tlmlng ger_1erator Y CLK1
CR | Circuit » CLK?2

4 4 4 4

VEE —»
DS1
DS2
MS
FS
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PIN CONFIGULATION

100 PQFP PACKAGE
< W O~ O — N~ - QN
383583888 8883888388
2 il ettt
—
c2l 1 ' 80 1C43
c21l 2 | 79 jCc44
c20_3 78 |C45
cilol 4 | | 77 |C46
ci18[ 5 | | 76 |C47
c17l 6 | 75 |C48
ciel 7| | 74 |C49
ci5._ 8 73 ]C50
c14l 9 | 72 C51
c13._ 10 71 |C52
c12[ 11 | | 70 |C53
c11l 12 69 |CH4
c1ol_ 13 68 |C55
col 14 | ~ | 67 |C56
csl 15 | () | 66 |C57
c7l 16 = 65 1C58
Cce[ 17 | = 64]C59
cs5L 18| | 63 ]C60
c4l 19 | | 62 |C61
c3 20 | | 61 ]C62
cel 21 | | 60 ]C63
c1l[ 22 | | 59 |]C64
Ve[ 23] | 58 |V .
ViL[ 24 | | 57 VIR
v4L[ 25 ] | 56 JV4R
V5L 26 | | 55 JV5R
voL[ 27 | | 54 JVOR
V28 ] 53 INC
DIO1[ 29 | 52 ]CL2
FS[ 30 | 51 INC

NC[ 33
NC[ A
RL35 |
NC[_36
NC[ 38
SHL[39
Vgl 40 |

NC

CLK1[ 44
45
FRM[_46
47
NC[_48

M

DSl 31
D2 32

MS

NC[ 41

il
CLK2[ 43
PCLK2[ 49
DIO2] 50
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100 PQ PACKAGE

WD MmO M D~ 0 m 0 - Mo o w
3333ICEBE8888358888=53L¢8
Aooaonnoonooooonaonoaonononnnnmmi
SRR R R R R R R R
c4d 78 50 [ NG
C43 ™ 77 49 — CL2
c4z | 78 ag [ NC
cd41 & 79 47 [ Dloz
c40 O 8o 46 — PCLKZ
C39 . a a5 [ NC
c3g8 O a2 49 M
€37 O a3 43 [ FRM
Cis O a4 42 [ NC
€35 . as 47 [ CLKI
C34 O a6 40 [ CLKZ
cis g a7 NT7107 39 20
C32 ] as ag [ NC
c31 & a9 a7 [ VSS
€30 O op 3¢ [ SHL
cz9 [ o1 35 [ NC
czg8 . a2 4 [ CR
c27 O o3 33 [ NC
C26 O o4 a2 2R
c25 ] o5 37 =3 NC
cz4 O o6 a0 [ NC
€23 ™ g7 »g [ D32
cz2z2 ] og ag [ D31
c21 & g9 27 — FS
C20 O o0 . 2g [ DIOT
rNmetnoOorRroo o e X222 RERY
gt uouuau
PRI NSBB8 0863800kE2dnaa
(SRS IS NS S RS S S R S =
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Table 1. Pin Description

Pin gluzlr:ber Symbol I/1O Description
28 Vb Power |For internal logic circuit (+2.7~+5.5V)
40 Vss GND (=0V)
23,58 VEee For LCD driver circuit
27,54 VOL,VOR | Power |Bias supply voltage terminals to drive LCD.
24,57 V1L,V1R Select Level Non-Select Level
25,56 V4L, VAR VOL (R), V5L (R) V1L (R), VAL (R)
26,55 V5L,V5R The same voltage should connect VOL and VOR (V1L & V1R,
V4L & V4R, V5L & V5R).
42 MS Input |Section of master/slave mode
- Master mode (MS=1)
DIO1, DIO2, CL2 and M is output state.
- Salve mode (MS=0)
SHL=1 DIO1 is input state (DIO2 is output state)
SHL=0 DIO2 is input state (DIO1 is output state)
CL2 and M are input state.
39 SHL Input [Selection of data shift direction.
SHL Data Shift Direction
H DIO1 C1....C64 DIO2
L DIO2 C64....C1 DIO1
49 PCLK2 Input |Selection of shift clock (CL2) phase.
PCLK2 Data Clock (CL2) Phase
H Data shift at the rising edge of CL2
L Data shift at the falling edge of CL2
30 FS Input [Selection of oscillation frequency.
- Master mode
when the frame frequency is 70 Hz, the oscillation
frequency should be
fosc=430kHz at FS=1(Vbp)
fosc=215kHz at FS=0(Vss)
- Slave mode
Connect to Vpp
31 DS1 Input |Selection of display duty.
32 DS2 - Master mode

DS1 DS2 Duty
L L 1/48
H 1/64
H L 1/96
H 1/128
- Slave mode

Connect to Vpp
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Pin Number N
QFP Symbol le] Description
35 R RC Oscillator (Built-in capacitor)
37 CR - Master mode: Use these terminals as shown below.
‘ NT7107 ‘ ‘ NT7107 ‘
R CR R| lCR
Open Externa
R, P
- Slave mode: Stop the oscillator as shown below.
‘ NT7107 ‘
R| |CR
Open \7DD
44 CLK1 | Output |Operating clock output for the NT7108
43 CLK2 - Master mode: connection to CLK1 and CLK2 of the NT7108
- Slave mode: open
46 FRM Output |Synchronous frame signal.

- Master mode: connection to FRM of the NT7108

- Slave mode: open

47 M Input/ |Alternating signal input for LCD driving.

Output | - Master mode: output state Connection to M of the NT7108

- Slave mode: input state Connection to the controller

52 CL2 Input/ |Data shift clock

Output | - Master mode: output state Connection to CL of the NT7108

- Slave mode: input state connection to shift clock terminal of
the controller.

29 DIO1 Input/ |Data input/output pins of internal shift register.
50 DIO2 | Output MS SHL DIO1 DIO2
H H Output Qutput
L Output Output
L H Input Output
L Output Input
22-1 C1-C64 | Output |Common signal output for LCD driving.
100-59 Data M Out
L L V1
H V4
L V5
H H VO
33 NC No connection
34,36
38,41
45,48
51,53
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MAXIMUM ABSOLUTE LIMIT

Characteristic Symbol Value Unit Note
Operating voltage Vbp -0.3t0 +7.0 (1)
Supply voltage VEee VDD-19.0 to VDD+0.3 Vv (4)
Driver supply voltage Ve -0.31t0 VDD+0.3 (1).(2)

Vico VEE-0.3 to VDD+0.3 (3),4)

Operating temperature Torr -30 to +85 C -
Storage temperature Tste -55to +125 -
NOTES:

1. Based on Vss=0V
2. Applies to input terminals and 1/O terminals at high impedance. (Except VOL(R), V1L(R), V4L(R) and V5L(R))
3. Applies to VOL(R), V1L(R), VAL(R) and V5L(R).

4. Voltage level: VDD=VOL=VOR=V1L=V1R=V4L=V4R=V5L=V5R = VEE.

ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS (Vpp=+5.0V, Vss=0V, |Vpp-Vee|=8~17V, TA=-30 ~+85C)

Characteristic Symbol Condition Min. | Typ. | Max. |Unit|Note

Operating voltage Vbp - 2.7 - 5.5

ngh ViH & 0.7Vbp - Vb
Input Voltage Low Vi r Ves . 03Ves | V (2)
OUtpUt ngh Von lo=-0.4mA Vpp-0.4 - 5 (2)
Voltage Low VoL lor=0.4mA - - 0.4
Input leakage current | like Vin=Vbp-Vss -1.0 - 1.0 “A
OSC frequency fosc Rf=47KQ12% 315 450 585 |kHz (1)
On resistance R Vop-Vee=17V i : 15 |k
(Vo - C) itk Load current = #150 1 A :

. Ipb1 Master mode; 1/128duty - - 1.0 mA | (3)
Operating ceprent oo Slave mode; 1/128 duty ; — [ 200 |, .| ®
Supply current lee Master mode; 1/128 duty - - 100 ¥ (5)

: fop1 Master mode; External clock 50 - 600
Operating Frequency fit Siave mode 05 - 1500 kHz

NOTES:

1. Applies to input terminals FS, DS1, DS2, CR, SHL, MS and PCLK2 and I/O terminals DIO1, DIO2, M and CL2 in the input state.

2. Applies to output terminals CLK1, CLK2 and FRM and I/O terminals DIO1, DIO2, M and CL2 in the Output State.

3. This value is specified at about the current flowing through Vss. Internal oscillation circuit: Rf = 47k(), Each terminal of DS1, DS2, FS,
SHL and MS is connected to Vpp and out is no load.

4. This value is specified at about the current flowing through Vss. Each terminal of DS1, DS2, FS, SHL, PCLK2 and CR is connected to
Vop, and MS is connected to Vss. CL2, M, DIO1 is external clock.

5. This value is specified at the current flowing through Vge. Don connect to V ¢p (V1-V5).
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AC CHARACTERISTICS (Vpp=5V+10%, TA=-30 ~+85C)

Master Mode (MS=Vpp, PCLK2=Vpp)

NT7107
LCD Driver

oLz OWVe '\ twme ], o\ e )\
0.3Vpp | ST i S— baric
< tSJ » DH At&J
DIO1 (SHL=V )
DIO2 (SHL=V o) b
< tD »|
DIO2 (SHL=V )
DIO1 (SHL=V )
Ey * o
FRM
—»> «tDM - «tDM
0.7V
i foave
tF+ «— > «tR 7
CLK1 B q
/ tWHl
WL1 DI2 ‘D21‘
CLK2 ’ i >
! WH2
tFA — «tR
Master Mode
Characteristic Symbol | Min. | Typ. | Max. | Unit
Data setup time tsu 20 - -
Data hold time to 40 - -
Data delay time to 5 - -
FRM delay time tor -2 - 2 us
M delay time tom -2 - 2
CL2 low level width twic 35 - -
CL2 high level width twhc 35 - -
CLK1 low level width twia 700 - -
CLK2 low level width twiz 700 - -
CLK1 high level width twha 2100 - -
CLK2 high level width tw 2 2100 - - ns
CLK1-CLK2 phase difference to12 700 - -
CLK2-CLK1 phase difference to21 700 - -
CLK1,CLK2 riseffall time tr/ tF - - 150
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Slave Mode (MS=Vss)
thb +—— —» ktR < t 1
CL2 (PLK2=Vy  97Vop | ' wel \
Digiind it lisiiiii ASEEECEECECRCRCRE &b e
sy
t. gl o bty baric
I r ) e
CL2 (PLK2=V ) < /
[ ]
b . L ton R
DIO1 (SHL=V )
DIO2 (SHL=V o) 9-7Voo
Input Data DD
tH »
DIO1 (SHL=V )
DIO2 (SHL=V oy 8&00 ><
Output Data -
Characteristic Symbol Min. Typ. Max. | Unit Note
CL2 low level width twict 450 = - PCLK2=Vsg
CL2 hlgh level width twHc1 150 - - PCLKZZVSS
CL2 low level width twice 150 = . PCLK2=Vpp
CL2 hlgh level width twHc2 450 o, H PCLK2=Vpp
Data setup time tsu 100 - - ns
Date hold time tow 100 - -
Data delay time to - - 200 (NOTE)
Output data hold time ty 10 - -
CL2 riseffall time tr/ tr - - 30
NOTE: Connect load CL = 30pF
Output S
; 30pF
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FUNCTIONAL DESCRIPTION

RC Oscillator

The RC Oscillator generates CL2, M, FRM of the NT7107, and CLK1 and CLK1 of the NT7108 by
the oscillation resister R and internal capacitor C. When selecting the master/slave mode, the
oscillation circuit is as following:

Master Mode: In the master mode, use these terminals as shown below.

‘ NT7107 ‘ ‘ NT7107 ‘
R CR R| iCR
R Open External
Internal Oscillation(Rf=47k(2) External Clock

Slave Mode: In the slave mode, stop the oscillator as shown below.
‘ NT7107 ‘

R\ \;CR
Open DD

Timing Generation Circuit

It generates CL2, M, FRM, CLK1 and CLK2 by the frequency from the oscillation circuit.
Selection of Master/Slave (M/S) Mode

When MS is H, it generates CL2, M, FRM, CLK1 and CLK2 internally.

When MS is L, it operates by receiving M and CL2 from the master device.

Frequency Selection (FS)

To adjust FRM frequency by 70Hz, the oscillation frequency should be as follows:

FS Oscillation Frequency
H fos(::430kHZ
L fOSC:215kHZ

In the slave mode, it is connected to Vpp.

Duty Selection (DS1, DS2)
It provides various duty selections according to DS1 and DS2.

DS1 DS2 Duty
L L 1/48
H 1/64
H L 1/96
H 1/128
Neotec Semiconductor Ltd. 11/19 NT7107DSRev0.3 20060607
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It is a circuit to shift data on synchronization of rising edge, or falling edge of the CL2 according to

PCLK2.
PCLK2 Phase Selection
H Data shift on rising edge of CL2
L Data shift on falling edge of CL2

Data shift Direction Selection
When MS is connected to VDD, DIO1 and DIO2 terminal is only output.
When MS is connected to Vss, it depends on the SHL.

MS SHL DIO1 DIO2 Direction of Data
H H Output Output | Cla C64
L Output Output | C64 a C1l
L H Input Output | DIO1 & C1 & C64 a DIO2
L Output Input DIO2 & C64 & C1 & DIO1

Neotec Semiconductor Ltd.
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TIMING DIAGRAM
1/48 DUTY TIMING (MASTER MODE)
Condition: DS1=L, DS2=L, SHL=H (L), PCLK2=H

Cisgbapekalalbalalabsluenlelalaladaladadugaludals
CLK1 1T | [ 2 | | 3o,
T e T e B N e

N1 2.3 -4 47 48 1 2 3 46 47 48
cz2_ [ L, ML, P
FRM ’_‘ ; L4 ’—‘ ; L ’_‘ ;
| | | Lt | | o | | |
DIo1(DIo2) [} || i R ! [ |-
W B -
o R " o
1 MO I } I 1 MO
c1(cag) VA Y A w1 i
Lo I3 | V5 [
vii . Vo BRRYE] V1 N
C2 (C47) 4:—‘ \44 G V4 1 ; ; 0 ; | V4
1 1
i L Ll \—‘VE’ R
‘ 0 e L1
| | | | | | | | | |
: - VO R \/‘1} 1
Vi ! 1 V1 . = M4
e ¥4 > 1vs| S
| | | | | | | | |
| | | \/0‘ | | | |
i — ! N
C48 (C1) V5 ! V4 \ \ a" V4
5 H\V I
sl i L[
|
DIO2 (DIO1) { i
Relation of CL2 and DIO1(DIO2)
44 4h
CLK2 - || L
cz | — N [—
DIO1(DIO) N " |
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1/128 DUTY TIMING (MASTER MODE)
Condition: DS1=H, DS2=H, SHL=H(L), PCLK2=H
o] T e R e e e e e e P b ]
CLKL ST [ 2] [ e 23 | [ 24 | [
|
cikz | [ L N (N B
1 g/,/s////126/1§7//1/2'£3 1 2 3 126 127 128
a2 4Y LG
FRM } . ] ! |
[ [ " [
DIo1(DI0g) [ [ L
M I } " } ! ! G ] }
| | | | | | | |
1 MO | } | IRV0]
ci(cieg) YAl . va i N o
L 2 | V5 i
C Vo | ol
c2(c127) YA va v4 N T | va
| o : | Lvs) e
| | | | | } | | | |
1 Y o R
! L . . N
War, | m vi N — V4
C127 (cz)\@ﬁ §v4 \/}4} i 2 w
ok Vo ]
Vi | 1 Vi Lo
C128 (C1) 1 V4 i = V4
dnge 2 s [T
|
DIO2 (DIOY) 2
Relation of CL2 and DIO1(DIO2)
ok | LI LT L “w L
oz | | " |
DIOL(DIO2) . |
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1/48 DUTY TIMING (SLAVE MODE)
Condition: SHL=H (L), PCLK2=L
1 2 46 47 48 1 2 46 47 48
cz_[] JLJL UL LI JUTL]
I N I |
M| B
DIOL(DIO2) || " m " :
| | |
VO \ VO
c1(ca) v1I : W %M
v1i L V1 Vi i
CoCan —{v4] | V4 Fygre V4
| | |
VO | |
Vi V1 V1
C47(C2) ﬂl va v4‘ %M—!ﬂ
| VO\ |
! Vi !
C48(C1) /el V4 } 4 veV4
| | |
DIO2(DIOY) i % . i
POWER DRIVER CIRCUIT
VDD
A
v
S VOL/R Vopp
R
VIL/R
R
R Ui NT7107
V3 | NT7108
R
A VALIR
R
V5L/R Vee
VR T
!
VEE
Relation of Duty & Bias
Duty Blas RDIV When duty factor is 1/48, the value of R1 & R2
1/48 1/8 R2=4R1 :
1/64 1/9 R2=ER1 should satisfy.
; ; = R1/(4R1 + R2)=1/8 ;
1/96 111 R2=7R1 _R1=3kQ) , R2=12kQ)
1/128 1/12 R2=8R1
Neotec Semiconductor Ltd. 15/19 NT7107DSRev0.3 20060607
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APPLICATION CIRCUIT
1/128 duty Segment driver (NT7108) interface circuit
T T [ [T T TT
Jgdd © g
rroeo q > e
o Te] 10} OoONMLO
>5>> >5>>>
mﬁcsm NT7108 ﬁﬁi e NT7108 iﬂ
¢ DBO~DB7 L DBO~DB7Y
RSTB ANIE N RSTB
E I E
RIW !
S 3 ’ o
8
1> F > =33% =
= I LCD Panel —
S : sy
rroeo | > oo
oSNMO i oSNMB
>55>> | 555>
ggga | CS2B
mﬁcsm NT7108 "’$A: e NT7108 iﬂ
4 DBO~DB7 L DBO~DB7
RSTB a) N RSTB
E 0] E g
a E A ff B ILT)QU)EBU
—> F > COM1-—---—-- SO0 L
Iy L§ {} [T T m
[a)
OoP T
C,~C,, o MPU
DIO1 o
{%R NT7107 pjo2
~Ds1 (Master) | 5 CLK2
HDS2 M H NT7107 CLK1
HPCLK?2 CLK1
e CLK2 R
HSHL FRM R
.l I | I |
D, PRXE FRXX
B OSo<w i oSS 2]
> 5>>>> >5>>> s
Vop N — | LT Ty
:
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PAD DIAGRAM
Note: Please connects the substrate to Vpp or floating.

[ ] o] [o0] [o0] [ee] [ ][e0][es ] [os] [ ] [ee ] [en][en] [0 ][0 [77 ][0 ][ 78] [7a] [ 2] [72 ] [

70

67

N
o

(2]
=29

[&l[8][=][#][2][8][=][»][=][2][#][s][2][#][s][s][=][»][a][2][a][s][=][s][2][2]

X,Y (0,0)

57

Chip size: 3170x4290
Pad size: 95x95
Unit: um

21

N

7

S [][x]][s]][8][e ][] (<15 ][s][=][s][s][=][s][e][=] (][] [=][=][][~]

z [][][=] =] =] =] [24] 5] [a0][#] 8] [0 ][ 0] [a] [ ] [42] 4]
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PAD DIAGRAM
Pad No. |Pad name| X(gm) Y(pm) Pad No. |Pad name | X(gm) Y(pum)

1 c22 -1312.5 2019 47 V4R 1461.3 -1743.5
2 Cc21 -1461.4 1131.5 48 V1R A -1618.5
3 C20 A 1006.5 49 VEE -1493.5
4 C19 881.5 50 C64 -1368.5
5 C18 756.5 51 C63 -1243.5
6 C17 631.5 52 C62 -1118.5
7 C16 506.5 53 C61 -993.5
8 C15 381.5 54 C60 -868.5
9 Cl4 256.5 55 C59 -743.5
10 C13 131.5 56 C58 -618.5
11 C12 6.5 57 C57 -493.5
12 Cl1 -118.5 58 C56 -368.5
13 C10 -243.5 59 C55 -243.5
14 C9 -368.5 60 C54 -118.5
15 C8 -493.5 61 C53 6.5
16 C7 -618.5 62 C52 131.5
17 C6 -743.5 63 C51 256.5
18 C5 -868.5 64 C50 381.5
19 C4 -993.5 65 C49 506.5
20 C3 -1118.5 66 C48 631.5
21 Cc2 -1243.5 67 C47 756.5
22 C1 -1368.5 68 C46 881.5
23 VEE -1493.5 69 C45 1006.5
24 V1L -1618.5 70 C44 ¥ 1131.5
25 V4L -1743.5 71 C43 1312.5 2019.9
26 V5L v -1868.5 72 C42 1187.5 A
27 VOL -1993.5 73 C41 1062.5
28 VDD -1029.598 -2019.8 74 C40 937.5
29 DIO1 -904.598 A 75 C39 812.5
30 FS -773.200 76 C38 687.5
31 DS1 -648.198 77 C37 562.5
32 DS2 -523.198 78 C36 437.5
33 R -398.198 79 C35 312.5
34 CR -273.198 80 C34 187.5
35 SHL -148.198 81 C33 62.5
36 GND -8.198 82 C32 -62.5
37 MS 131.800 83 C31 -187.5
38 CLK2 262.600 84 C30 -312.5
39 CLK1 392.600 85 C29 -437.5
40 FRM 522.800 86 C28 -562.5
41 M 655.600 87 c27 -687.5
42 PCLK2 785.800 88 C26 -812.5
43 DIO2 916.000 v 89 C25 -937.5
44 CL2 1046.000 90 Cc24 -1062.5 v
45 VOR 1461.300 -1993.5 91 Cc23 -1187.5
46 V5R 1461.300 -1868.5 - - - -
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VERSION HISTORY

Date Description
6/5/2002 Add the notice of substrate connection.
12/11/2002 To correct some mistakes at page 6,8,10,11,15
12/18/2002 To correct some mistakes at page 4,5,6,8,9,14,15
03/15/2006 Add 100LQFP pin configuration
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