3

1 r
“am

NEOTEC SEMICONDUCTOR LTD. NT7107

NT 7107

Copyright: NEOTEC (C) 2002
http://www.neotec.com.tw

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any
means, electric or mechanical, by photocopying, recording, or otherwise, without the prior written consent of NEOTEC

12/18/2002 1/18



http://www.neotec.com.tw

NEOTEC SEMICONDUCTOR LTD.

NT7107

INTRODUCTION

The NT7107 is a LCD driver LSI 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 (Vbb-VEE)

* Interface

Driver

COMMON SEGMENT

Controller

Other NT7107 Other NT7108

MPU

« High voltage CMOS process
+ 100QFP or bare chip available
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BLOCK DIAGRAM
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PIN CONFIGULATION

100 QFP PACKAGE

| 98 ]C25
97 ]C26
96 JC27
| 95 ]C28
94 ]C29
| 93 ]C30
92 ]C31

91 ]C32

. 90 |C33
89 ]C34
[ 88°]C35
87 1C36
86 |C37
85 |C38
8471C39
[ 837]C40
82 ]c41
8l ]c42

. 100 ]C23
99 ]C24

c22[ 1 ] | 80 ]C43
c21l 2 | | 79 1C44
c20[ 3 | | 78 ]C45
c19[ 4 | | 77 1C46
c18[ 5 | 76 _]C47
C17[ 6 | 75 1C48
c16l 7 | 74 1C49
C15[ 8 | 73 |C50
c14 9 | | 72 1C51
C13[ 10 | 71 ]C52
C12[ 11 ] | 70 1C53
c11[ 12 | 69 ]C54
c10[ 13 ] 68 ]C55
col 14 | | 67 1C56
c8[ 15 | S 66 1C57
c7l 16 | = 65 |C58
cel 17 | E 64 ]C59
cs5[ 18 | | 63 ]C60
cal 19 | | 62 ]C61
Cc3[ 20 | 61 1C62
c2[ 21 | 60 ]C63
c1l 22 | 59 ]C64
Ve [23 | 58 V..
ViL[ 24 | 57 VIR
VvaL[ 25 | | 56 |V4R
V5L[ 26 | | 55 ]V5R
VoL[ 27 ] | 54 ]VOR
V28 | 53 INC
DIO1[ 29 | 52 ]CL2
FS[ 30 | 51 |NC
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NEOTEC SEMICONDUCTOR LTD.

NT7107

PIN DESCIPTION

Table 1. Pin Description

Pin Number

QFP Symbol 1/0 Description
28 Vb Power |For internal logic circuit (+2.7~+5.5V)
40 Vss GND (=0V)
23,58 Ve For LCD driver circuit
27,54 VVOL,VOR | Power |Bias supply voltage terminals to drive LCD.
24,57 V1L, VIR Select Level Non-Select Level
25,56 VAL, VAR VOL (R), V5L (R) | VIL(R), V4L (R)
26,55 V5L, V5R The same voltage should connect VOL and VOR (V1L & V1R,
VAL & 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 (DIOL1 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.
PCLK?2 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(Vpp)
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 gléglber Symbol 1/0 Description
35 R RC Oscillator (Built-in capacitor)
37 CR - Master mode: Use these terminals as shown below.
‘ NT7107 ‘ NT7107 ‘
R CR R| lCR
R, Open External
- Slave mode: Stop the oscillator as shown below.
\ NT7107 \
R| iCR
Open  Vyp
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 Output
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 V0
33 NC No connection
34,36
38,41
45,48
51,53
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NEOTEC SEMICONDUCTOR LTD. NT7107
MAXIMUM ABSOLUTE LIMIT

Characteristic Symbol Value Unit Note
Operating voltage Vb -0.3t0 +7.0 (1)
Supply voltage Ve Vop-19.0 to VDD+0.3 v (4)
Driver supply voltage Ve 0.3 10 Voo+0.3 (1).(2)

Vicp Vee-0.3 to Vop+0.3 (3),(4)

Operating temperature Topr -30 to +85 e -
Storage temperature Tste -55t0 +125 -

NOTES:

1. Based on Vss=0V

2. Applies to input terminals and 1/0 terminals at high impedance. (Except VOL(R), V1L(R), VAL(R)

and V5L(R))

3. Applies to VOL(R), V1L(R), VAL(R) and V5L(R).

4. \oltage level: Vop=VOL=VOR=V1L=V1R =V4L=V4R = V5L=V5R = VEE.

ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS (Vpp=+5.0V, Vss=0V, |Vpp-Vee|=8~17V, TA=-30 ~+857C)

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

Operating voltage Vbp - 2.7 - 55

ngh ViH - 0.7Vpp - Vb
Input Voltage Low Vi - Ves T T03Vog | V (1)
OUtpUt ngh VoH lon=-0.4mA Vpp-0.4 - - (2)
\oltage Low VoL lor=0.4mA - - 0.4
Input leakage current | I ke Vin=VDpDp-Vss -1.0 - 1.0 | 1A
OSC frequency fosc Rf=47K212% 315 450 585 |kHz (1)
On resistance R Vpp-Vee=17V ) ) 15 |KQ
(Vo - Ci) ON Load current = 150 1 A :

. Ibp1 Master mode; 1/128duty - - 1.0 |mA| (3)
Operating current Ibo2 Slave mode: 1/128 duty - - 200 | (8
Supply current lee Master mode; 1/128 duty - - 100 |~ (5)

. fop1 Master mode; External clock 50 - 600
Operating Frequency fors Slave mode 05 - 1500 kHz

NOTES:

1. Applies to input terminals FS, DS1, DS2, CR, SHL, MS and PCLK2 and I/O terminals DIO1,

D102, M and CL2 in the input state.
2. Applies to output terminals CLK1, CLK2 and FRM and 1/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 (2, 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 Vpp, and MS is connected to Vss. CL2, M, DIOL1 is external

clock.

5. This value is specified at the current flowing through Vee. Don connect to V| ¢cp (V1-V5).

12/18/2002
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AC CHARACTERISTICS (Vpp=5V+10%, TA=-30 ~+857C)

Master Mode (MS=Vpp, PCLK2=Vpp)

0.7Vpo N, twic B R \
o 0-3{)/D / - te '\ / e
op te, [* t
SU oy su
DIO1 (SHL=V )
DIO2 (SHL=V.) / Lt )\
tD »
DIO2 (SHL=V ;)
DIO1 (SHL=V.) /
- «tDF
FRM
—» «tDM —»> «tDM
0.7V
M ><0.3ng
t> « L
CLK1 T ‘\
tWLl D12' D21
CLK2 \ /e
tWH2 \
> ™
Master Mode
Characteristic Symbol | Min. | Typ. | Max. | Unit
Data setup time tsu 20 - -
Data hold time tou 40 - -
Data delay time tp 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 - -
CLKZ1 low level width twi1 700 - -
CLK2 low level width twio 700 - -
CLK1 high level width twH1 2100 - -
CLK2 high level width twi? 2100 - - ns
CLK1-CLK2 phase difference tp1o 700 - -
CLK2-CLK1 phase difference tp21 700 - -
CLK1,CLK2 rise/fall time tr/ tr - - 150
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Slave Mode (MS=Vss)

0 7&5 — = ([t ]
CL2 (PLK2=V Vpp | WLCL ’ R
( s 0.3V, 7/ o1 twha
PECRED R
tFﬂ — ‘*tR tWHC2
1\ 1\ t
CL2 (PLK2=V ) ] i WLC2 ‘,/
. b N b
DIO1 (SHL=V ) '
DIO2 (SHL=V o Ve
Input Data
IR
DIO1 (SHL=V )
DIO2 (SHL:VSDSD) 8:§¥DD ><
Output Data 11 DD
Characteristic Symbol Min. Typ. Max. | Unit Note
CL2 low level width twict 450 - - PCLK2=Vss
CL2 hlgh level width twHc1 150 - - PCLK2=Vss
CL2 low level width twiLc? 150 - - PCLK2=Vpp
CL2 hlgh level width twHe2 450 - - PCLK2=Vpp
Data setup time tsu 100 - - ns
Date hold time tou 100 - -
Data delay time tp - - 200 (NOTE)
Output data hold time ty 10 - -
CL2 rise/fall time tr/ tr - - 30
NOTE: Connect load CL = 30pF
Output ]
; 30pF
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NEOTEC SEMICONDUCTOR LTD. NT7107

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| |cr
Rf

Open External

Internal Oscillation(Rf=47k(2) External Clock
Slave Mode: In the slave mode, stop the oscillator as shown below.

‘ NT7107 ‘

R| é(:R
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
12/18/2002
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Data Shift & Phase Select Control
Phase Selection
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 Vop, 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 | C1-> C64
L Output | Output | C64 > C1
L H Input Output | DIO1 > C1 -> C64 -> DIO2
L Output Input D102 - C64 - C1 > DIO1
12/18/2002
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TIMING DIAGRAM

1/48 DUTY TIMING (MASTER MODE)

Condition: DS1
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1/128 DUTY TIMING (MASTER MODE)

Condition: DS1

=H

H, DS2=H, SHL=H(L), PCLK2

o

126 127 128

2 3

1

3.---126 127 128

C2 (C127)

DIO1 (DIO2) i i
V1 Mo
m(mz&%ﬁ

v1‘ |

Vi

5 1 |

V1 oo

V5 |

C128 (C1)

DIO2 (DI01)

Relation of CL2 and DIO1(DIO2)

NERN

L]

u uf%

|

CLK2

CL2
DIO1(DI02)
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NEOTEC SEMICONDUCTOR LTD. NT7107

1/48 DUTY TIMING (SLAVE MODE)
Condition: SHL=H (L), PCLK2=L

1 2 46 47 48 1 2 46 47 48

otz | ML LU L LI

DIO1(DIO2) | . n . :
| n | n |

1O [ VO

cucad) | va iﬂ WYL
RV | I
V1! V1 vi |

C2(C47) jﬂ[—u V4 s \H—lﬂ
| | |
I V0 | |

C47(C2) 4|V1 V4 %J—lﬂii% Vs Viva
| | |

C48(C1) v Vv hva

DIO2(DIO1) I | . ] N I

POWER DRIVER CIRCUIT

VDD
A
v
Vo VOL/R Vpp
R1
vi VIL/R
R1 V2
o NT7107
R2 VS} NT7108
R
va VAL/R
R
S V5L/R Vee
VR T
}
VEE
Relation of Duty & Bias
Tis ol RE)IV When duty factor is 1/48, the value of R1 & R2
1/48 1/8 R2=4R1 _
1/64 1/9 RO=ER1 should satisfy.
- R1=3k(Q) , R2=12k
1/128 1/12 R2=8R1 Q Q
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NEOTEC SEMICONDUCTOR LTD. NT7107
APPLICATION CIRCUIT
1/128 duty Segment driver (NT7108) interface circuit
* T T T 11t
< i © S
rooen> N > oo
OoOANMLO oML
>>>> Qe >>5>
c3o8 ? cSon
mﬁcsm NT7108 ngi /Lcng NT7108 CSlBig
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RST Nl \o3 RSTE
|
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RS —ACN | —AN RS
2228 g ) = S8 Ve
2 T FR00T | e .
. | s
?\\\\LS | LCD Panel I
< ! St
recoe> | > oeroee
OoOANMLO | oML
SSS>S | SS5>>S
: o
WECSB NT7108 ng\: Awg NT7108 CSlBig
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RST s, \o3 STB
E D) E )
ey : W sl
mns-nm
> Fsooo> (olo] Vi — comi28| | Esooo> @O0
117 LS CL L] o
4 a)
OPENOPEN Crr1r1?
MPU
C=Ce C,=Ce4 Q&%%f
plo1' Lplo2 g Be»
R ?‘I\I71t07) pI02—plo1 &
~DS1 (Master CLK2 OPEN
D32 L2 o |52 NT7207 GLKT OPEN
HPCLK?2 CLK1[ fo (Slave) FRM OPEN
-MS CLKz}.
HFS FRM CR
Ny A Jaag R OPEN
D, FEEX S| o BEEE uw g,
0 O w QOO0 W o
> S>5>S>> > S>S>5>5>>3
Voo LS L] {17 \_I_E
:
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PAD DIAGRAM
Note: Please connects the substrate to Vpp or floating.
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NEOTEC SEMICONDUCTOR LTD. NT7107
PAD DIAGRAM
Pad No. | Pad name | X(gm) Y(um) Pad No. | Pad name | X(um) Y( @ m)
1 C22 -1312.5 2019 47 V4R 1461.3 -1743.5
2 C21 -1461.4 1131.5 48 V1R A -1618.5
3 C20 A 1006.5 49 VEE -1493.5
4 C19 881.5 50 Co64 -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 3815 54 C60 -868.5
9 Cl4 256.5 55 C59 -743.5
10 C13 1315 56 C58 -618.5
11 C12 6.5 57 C57 -493.5
12 Cl -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 C2 -1243.5 67 ca7 756.5
22 Cl -1368.5 68 C46 881.5
23 VEE -1493.5 69 C45 1006.5
24 VIL -1618.5 70 C44 v 11315
25 VAL -1743.5 71 C43 13125 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 3125
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 Cc27 -687.5
42 PCLK2 785.800 88 C26 -812.5
43 DIO2 916.000 v 89 C25 -937.5
44 CL2 1046.000 90 C24 -1062.5 v
45 VOR 1461.300 -1993.5 91 C23 -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
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