NGVATEK

C
NGVATEK 73950

TFT LCD Source Driver

Features

B Output: 384 output channels W Operating frequency: 70MHz(Vcc:3.0V~3.6V)
W 8-bit resolution /256 gray scales 45MHz(Vcc:2.5V~3.0V)
M Dot inversion with polarity control W Output deviation: £2mv

H V1 ~ V10 for adjusting Gamma correction W Data inversion for reducing EMI

m Power for analog circuit: 7 ~ 10V W Cascade function with bi-direction shift control
B Output dynamic range: 0.1V ~ AVDD-0.1 B CMOS silicon gate ( p-type substrate )

B Power consumption of analog circuit: 6mA B TCP package

General Description

The NT3980is adata driver IC for a color TFT LCD panel, XGA and SXGA applications. It receives 8 bit per-pixel digital display
data,and generates output voltage for 256 grayscales ,enabling a maximum of 16.77M display colors . For better performance,
dot inversion and a wide range voltage output, 10V, are designed in this chip, and for reducing EMI, data inversion control is
used. This chip supplies 10 sections of voltage -reference for.Gamma correction.

Block diagram
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NT3980 TCP ( Top view )
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Pin Description

Designation | /O Description
DO7 ~ D00 Data input. For six 8-bit data,2 pixels, of color data (R, G, B)
D17 ~ D10 | |DX7:MSB; DX0:LSB
D27 ~ D20
D37 ~ D30
D47 ~ D40
D57 ~ D50
REV1 I [Controls whether data are inverted or not.
REV2 When “REVx” =1 the data will be inverted. EX. “00” > “ FF",“07" > “ F8",“15" - “EA", and so on.
REV1: control DOx to D2x ,REV2: control D3x to D5x .
(These two pins can be connected together on TCP.)

V1~VIO I |Gamma correction reference voltage. The voltage of these pins must be AVSS< VI0< VO<
V8<V7<V6; V5<V4<V3<V2<V1< AVDD
OUT1 ~ O [Output drive signals;
OuUT384
SHLC I |Selects Ieft or right shift;

SHL=“1" : DIO1 - OUT1,2,3,4,5,6 -0OUT7,8,9,10,11,12-- .OUT379,380,381,382,383,384= DIO2
SHL="0" : DIO1=0UT1,2,3,4,5,6 —OUT7,8,9,10,11,12 — -- OUT379,380,381,382,383,384 — DIO2

SHL DIOT DIOZ SHIFT
T Tnput Output Right
0 Output Tnput LCeft
DIOT I7O | Start pulse signal input/output
DIO2 When SHL is applied high (SHL="1"), a start high-pulse on DIOL1 is latched at the rising edge of the|

CLK. Then the data are latched serially onto internal latches at the rising edge of the CLK. After al
line latches are filled with data, 64 clocks, a pulse is shifted out through the DIO2 pin at the rising
edge of the CLK. This function can cascade two or more devices for dot expansion. In normal
applications, the DIO2 signal of the first device is connected to the DIO1 of the second stage, the
DIO2 of the second one is connected to the DIO1 of the third, and so on, like a daisy chain.
In contrast, when SHL is applied low, a start pulse inputs on DIO2, and a pulse outputs through
DIO1.
*Remark : The input pulse-width of DIO1/2 may exceed 1 clock-cycle.
LD I [Latches the polarity of outputs and switches the new data to outputs.
1.At the rising edge, the pin latches the “POL" signal to control the polarity of the outputs.
2.This pin also controls the switch of the line registers that switches the new incoming data
to outputs.
*Remark: The LD may switch the new data to outputs at anytime even if the line data are not
completely full.
CLK I [Clock inpuf; Taiching data onto the Tine Taiches at the rising edge .
After a start pulse input, display data latching is halted automatically after 64 clock cycles.
*Remark: At least one CLK cycle is necessary during the high devel period of LD.

POLC I [Polarity selector Tor the dotinversion control. Available at the rising edge of LD.
“POL” value is latched at the rising edge of “LD” to control the polarity of the even or odd outputs.
“POL=1" indicates that even outputs are of positive polarity with a voltage range from V1~V5, and
odd outputs are of negative polarity with a voltage range from V6 to V10. On the other hand, if LD
receives low level “POL”, even outputs are of negative polarity and odd outputs are of positive]
polarity.
POL=1: Even outputs range from V1 ~ V5

Odd outputs range from V6 ~ V10

POL=0: Even outputs range from V6 ~ V10
Odd outputs range from V1 ~ \b5

AVDD I [Power supply for analog CIrcuit,
AVSS I [Ground pin for analog circurt
Vcc [ Power supply for dlgltal clrcuit
GND [ Ground pin for dlgltal circuit
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Power on/off sequence:

This IC is a high-voltage LCD driver, so it may be damaged by a large current flow when an incorrect power sequence is used.
The recommended connection sequence is to first connect the logical power, Vcc & GND and then connect the drive power,
AVDD&AVSS with V1~V10. When shutting off the power, first shut off the drive power and then the logic system, or turn off all
power simultaneously.

Relationship between the order of input data and output channels

(1) SHL="1", shiftright, a start pulse from DIO1

Output OUT1l | OuT2 | [0]8) K] | ouTl4 | OuUTs | OUTob --- | | OUT384
Order First data -2 Last data
Data |DO/~D00| D17~D10| D27/~D20] D3/~D30] D47~D40] D57~D50 --- [1] D57~D50
(2) SHL="0" , shift left, a start pulse from DIO2
Output | OUT379 | OUT380 | OUT38l | OuUT382 | OUT383 | OouUT384 --- | | | OUTo
Order First data -2 Last data
Data |DO/~D00| D17~D10| D27/~D20] D3/~D30] D47~D40] D57~D50 --- [| D5/~D30

Relationship between input data and output voltage

The figure below shows the relationship among the input data and the output voltage and the polarity. The range of V1~V5 is
for positive polarity, and V6 ~ V10 for negative polarity. Please refer to the following page to get the relative resistors value and
voltage calculation method.

Gamma correction diagram

Vout
AVD

\Val ....... Lo . e e e PR ol L.

V2 ..E. ....... P e - - - - - e e e I N S -
: : : ; Positive polarit : : :
v3 S e e e R, . T py ..... e e e e e .

va | oo U L L SR T ;

VB | e A L L L SO S LD -

Vcom

V6

V8

V9O

V10
AVSS

T
00 31 63 o5 127 159 191 223 255 INput Data

Remark : AVDD-0.1>V1>V2>V3>V4>V5>AVDD/2; AVDD/2>V6>V7>V8>V9>V10>0.1
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Gamma correction resistor
V1,V10 [NAME Resistor| V2,V9 NAME Resistor V3,v8 NAME | Resistor V47 [NAME Resistor
RO 210 R6Z T0 RI78 10 —— P RI9Z T0
RI 210 R65 10 RI29 10 RI93 10
RZ T50 R66 10 RT30 10 RI94 10
R3 T50 RG7 10 RI3T 10 RI95 10
R4 110 R68 10 R132 10 R196 10
R5 T10 R69 10 RI33 TO RI97 TO
R6 80 R70 T0 RI3% 10 R198 10
R7 80 R7T 10 RI35 TO RI99 TO
RS 80 R7Z T0 R136 10 R200 10
RO 80 R73 TO0 RI37 TO R20T T0
RI0 80 R7Z& 10 RI38 10 R202 10
RIT 80 R75 10 RT39 10 R203 10
RIZ 50 R76 10 RT40 TO R20Z4 TO
RI3 50 R77 T0 RI4T 10 R205 10
RIZ 50 R78 10 R142 TO R206 TO
RI5 50 R79 T0 R143 10 R207 10
R16 20 R80 10 RIZ% 10 R208 10
RI7 20 R8T 10 R145 10 R209 10
RIS 20 R8Z 10 R146 10 RZ10 10
RI9 20 R83 10 RI47 10 R2IT 10
R20 20 R84 10 R148 10 R21Z 10
RZT 70 R85 10 RTZ9 TO R2I3 TO
R2Z 20 R86 T0 RI50 10 R21Z 10
RZ3 70 R87 10 RI5T TO R215 T0
R2% 30 R88 10 RI52 10 R216 20
R25 30 R89 10 R153 10 R2I7 20
R26 30 R90 10 R154 10 R218 20
R27 30 ROT T0 RI55 10 R219 20
R78 30 ROZ 10 RI56 TO R220 20
RZ29 30 R93 T0 RI57 10 R22T 20
R30 30 R9Z 10 RI58 TO R227 20
R31 30 R95 10 R159 10 R223 20
R32 30 RI6 10 RI60 10 R22%4 20
R33 30 RO7 10 RIGT TO R225 20
2880 ohm[ R34 30 640 ohm RI8 10 640 ohm |[RI6Z 10 1910 ohm| R2%6 20
R35 30 R99 T0 RIG3 TO R227 20
R36 30 R100 10 R164 10 R228 20
R37 30 RI0T 10 RI65 TO R229 20
R38 20 RI0Z 10 RI66 10 R230 20
R39 20 R103 10 RI67 10 R23T 20
RZ0 20 RI0Z 10 RIGS TO R237 20
R41 20 R105 10 R169 10 R233 20
RA7 20 R106 10 RI70 TO R23Z 20
R43 20 RI07 T0 RI7T 10 R235 20
R2Z 20 RI08 10 RI72 TO R236 20
RZ5 20 RI09 T0 RI73 10 R237 30
R46 20 R110 10 R174 10 R238 30
RA7 20 RIIT 10 RI75 10 R239 30
R28 20 RITZ 10 RI76 10 R240 30
RZ9 20 RI13 10 RI77 TO R24T 30
R50 20 RITZ T0 RI78 10 R247 30
R5T 20 RI15 10 RI79 TO R243 30
R52 20 RIT6 T0 RIS0 10 R2A% 30
R53 20 RII7 10 RIST 10 R2Z5 20
R54 20 RIIS 10 RI8Z 10 R246 70
R55 20 RIT9 10 RIS3 10 R247 20
R56 20 RI20 10 RISZ TO R2Z8 50
R57 20 RIZT T0 R185 10 R249 50
R58 20 RIZ2Z 10 RI86 10 RZ50 80
R59 20 RIZ3 T0 RIS7 10 R25T TO0
RGO 20 RI?Z 10 RIS8 TO R252 T30
RGIL 20 RIZ5 T0 RI89 10 R253 T90
R62 20 R1726 10 RI90 10 V5,V6 R4 290
R63 20 RI27 10 RIOT TO
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Output Voltage VS Input Data

Data(h) [ Positive polarity Output Voltage Negative polarity Output Voltage
0 VI V10
1 VZ+ (V1I-V2) X2Z2677288 V10 + (V9 -VI0) X 217288
2 VZ + (V1-V2) X 246/288 V10 + (V9 -VI0) X 427288
3 VZ+ (V1-V2) X2Z231/288 V10 + (V9 -VI0) X577288
4 V2 +(V1-V2) X216/288 V10 + (V9-VI10) X72/288
5 VZ + (V1I-V2) X205/288 V10 + (V9 -VI0) X83/288
[§] VZ + (V1I-V2) X 1947288 V10 + (V9 -VI0) X94/288
7 VZ + (VI-V2) X'1867288 V10 + (V9 -VI0) X 1027288
8 VZ+ (V1-V2) X178/288 V10 + (V9 -VI0) X110/288
9 VZ+(VI=VZ)X170/288 VIO +(V9-VI0) X 1187288
10 VZ+ (V1-V2) X'162/288 V10 + (V9 -VI0) X126/288
11 VZ + (V1-V2) X 1547288 V10 + (V9 -VI0) X134/288
12 VZ + (V1-V2) X146/288 V10 + (V9 -VI0) X142/288
13 VZ+ (V1-V2) X141/288 V10 + (V9 -VI0) X14/7288
14 VZ2 + (VI-V2) X1367288 VIO +(V 9 -VI0) X 1527288
15 VZ+ (V1-V2) X131/288 VIO + (V9 -VIO) X1I5/7288
16 VZ+ (V1-V2) X 126/288 V10 + (V9 -VI0) X 162/288
17 VZ + (V1I-V2) X122/288 V10 + (V9 -VI0) X'166/288
138 VZ+ (V1-V2) X118/288 V10 + (V9 -VI0) X 1/0/288
19 VZ + (V1-V2) X114/288 VIO + (V9 -VI0) X1747288
20 VZ+ (V1-V2) X110/288 V10 + (V9 -VI0) X1/8/288
21 VZ + (VI-V2) X1067288 V10 + (V9 -VIO) X182/288
22 VZ + (V1-V2) X102/288 V10 + (V9 -VI0) X 186/288
23 VZ +(VI=V2Z) X98/288 VIO +(V 9—-VI0) X I90/288
24 VZ + (V1-V2) X94/288 V10 + (V9 -VI0) X' 1947288
25 VZ2+ (V1-V2) X91/288 V10 + (V9 -VI0) X I9/7288
26 V2 + (V1-V2) X 88/288 V10 + (V 9 —V10) X 200/288
27 VZ + (V1-V2) X85/288 V10 + (V9 -VI0) X205/288
28 VZ2+(V1I-V2)X382/288 V10 + (V9 -VI0) X 2067288
29 VZ2+ (V1-V2) X 797288 V10 + (V9 -VI0) X209/288
30 VZ +(VI=V2Z) X 767288 VIO +(V9-VI0) X2127288
31 V2 +(V1I-V2)X73/288 V10 + (V9 -VI10) X 215/288
32 VZ2+(V1-V2) X 707288 V10 + (V9 -VI0) X218/288
33 VZ+(V1-V2)X6/7288 V10 + (V9 -VI0) X221/288
34 VZ + (V1-V2) X64/288 V10 + (V9 -VI10) X 224/288
35 VZ+(V1-V2)X61/288 VIO + (V9 -VI0) X2Z77288
36 V2 +(V1-V2) X58/288 V10 + (V9 -V10) X 230/288
37 VZ2 + (V1I-V2Z2) X55/288 VIO + (V9 -VIO) X2Z337288
38 VZ + (V1-V2) X52/288 V10 + (V9 -VI0) X2Z236/288
39 VZ +(VI=V2Z)X50/288 VIO +(V 9-VI0) X238/288
40 VZ + (V1-V2) X 48/288 V10 + (V9 -VI0) XZ240/288
11 V2 + (V1-V2) X 46/288 V10 + (V9 -V10) X 242/288
42 VZ2 +(V1-V2) X 447288 V10 + (V9 -VI0) XZ244/288
43 VZ2 + (V1-V2) X 427288 V10 + (V9 -VI0) X246/288
44 V2 +(V1I-V2)X40/288 V10 + (V9 -VI0) X 2487288
45 VZ+(V1-V2) X38288 V10 + (V9 -VI0) X2Z250/288
46 V2 + (VI-V2) X 36/288 V10 + (V9 -V10) X 252/288
a7 VZ + (V1-V2) X34/288 V10 + (V9 -VI0) X2Z254/288
48 VZ2+ (V1-V2) X32/288 V10 + (V9 -VI0) X256/288
49 VZ + (V1-V2) X30/288 V10 + (V9 -VI0) X 258/288
50 VZ2 + (V1-V2) X28/288 V10 + (V9 -VI0) X2Z260/288
51 V2 + (V1-V2) X 26/288 V10 + (V9 -VI0) X 262/288
52 VZ2 + (V1-V2) X247288 V10 + (V9 -VI0) X2Z264/288
53 VZ +(VI=V2)X22/288 VIO +(V9-VI0) X 2667288
54 VZ + (V1-V2) X20/288 V10 + (V9 -VI0) XZ268/288
55 VZ2 + (V1-V2) X 18/288 V10 + (V9 -VI0) X2Z2/0/288
56 VZ +(V1-V2) X16/288 VIO + (V9 -VIO) XZ72/288
57 VZ2 + (V1-V2) X14/288 V10 + (V9 -VI0) XZ274/288
58 VZ2+(V1I-V2)X12/288 VIO +(V 9-VIO) X2/6/288
59 VZ + (V1-V2) X10/288 V10 + (V9 -VI0) XZ78/288
60 VZ+(VI=VZ)X8/Z88 VIO + (V99— VI0) X 280/288
61 VZ + (V1 -V2) X6/288 V10 + (V9 -VI0) X2Z82/288
[sY4 VZ+ (V1-V2) X4/288 V10 + (V9 -VI0) X 284/288
63 V2 + (VI-V2) X2/288 V10 + (V9 -VI0) XZ86/288
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Output Voltage VS Input Data

Data(h) [ Positive polarity Output Voltage Negative polarity Output Voltage

64 V2 V9

65 V3HFVZV3) X 6364 VI+(V8VI) X 1764
66 V3+(VZV3) X 62/64 VO+(V&-V9) X 2/64
67 V3HVZV3) X 6164 VI+(V8VI) X 3764
68 V3+(V2V3) X 60/64 VO+(V8V9) X 4/64
69 V3FVZV3) X 5964 VI+(V8VI) X 5764
70 V3HVZV3) X 5864 VI+(VEVI) X 664
71 V3+(VZV3) X 57764 VI+(V&V9) X 7764
72 V3HVZV3) X 56/64 VI+(V8VI) X 864
73 V3FVZV3) X 5564 VI+(VEVI) X 9764
74 V3HFVZV3) X 5464 VI+(V8VI) X 10764
75 V3HFVZV3) X 5364 VI+(VEVI) X 11764
76 V3HFVZV3) X 5264 VIH(VEVI) X 12764
77 V3HVZV3) X 5164 VI+(VEVI) X 13764
78 V3+(VZV3) X 50764 VI+(V8&V9) X 14764
79 V3HVZV3) X 49764 VI+(V8VI) X 15764
80 V3+(VZV3) X 48/64 VI+(V&-V9) X 16/64
8T V3HVZV3) X 47764 VIH(V8VI) X 17764
82 V3+(VZV3) X 46/64 VI+(V&-V9) X 138/64
83 V3HVZV3) X 4564 VIH(V8VI) X 19/64
87 V3HVZV3) X 244764 VI+(VEVI) X 20764
85 V3+(VZV3) X 43/64 VI+(V8&V9) X 21764
86 V3HVZV3) X 4264 VI+(V8VI) X 22764
87 V3+HVZV3) X 41764 VI+(V8VI) X 2364
88 V3HVZV3) X 4064 VI+(V8VI) X 24764
89 V3+(VZV3) X 59/64 VI+(V&V9) X 25/64
90 V3+(V2V3) X 38/64 VO+(V8V9) X 26/64
9T V3HVZV3) X 37764 VI+(VEVI) X 27764
97 V3F(VZV3) X 36/64 VI+(V8VI) X 28764
93 V3HVZV3) X 3564 VI+(V8VI) X 29764
94 V3+HVZV3) X 34764 VI+(V8VI) X 30/64
95 V3+(V2V3) X 3364 VO+(V8V9) X 31/64
96 V3+H(VZV3) X 52/64 VI+(V&V9) X 32/64
97 V3HVZV3) X 31764 VIH(V8VI) X 33764
98 V3+(VZV3) X 50/64 VI+(V&-V9) X 34/64
99 V3FVZV3) X 29764 VIF(VEVI) X 35764
100 V3+(V2V3) X 2864 V9+(V&V9) X 36/64
TOT V3FVZIV3) X 27764 VIHVEVI) X 37764
102 V3HVZV3) X 2664 VI+(V8VI) X 38764
103 V3+H(VZV3) X 25/64 VI+(VaV9) X 39/64
104 V3FVZV3) X 24764 VI+(V8VI) X 40764
105 V3+(V2V3) X 2364 VI+(V&V9) X 41/64
106 V3FVZVI) X 22764 VIH(V8VI) X 42764
107 V3HFVZV3) X 21764 VI+(V8VI) X 43764
108 V3+(VZV3) X 20/64 VI+(V&V9) X 44/64
109 V3HVZV3) X 19764 VI+(V8VI) X 45764
110 V3+(V2V3) X 1864 V9+(V8V9) X 46/64
TIT V3HFVZV3) X 17764 VI+(V8VI) X 47764
112 V3+(VZV3) X 16/64 VI+(V&-V9) X 438/64
113 V3HFVZV3) X 1564 VI+(V8VI) X 49764
1% V3HVZV3) X 14764 VI+(VEVI) X 50764
115 V3+(V2V3) X 13/64 V9+(V8V9) X 51/64
116 V3HVZV3) X 12764 VI+(VE8VI) X 52764
117 V3HVZV3) X 11764 VI+(V8VI) X 53164
118 V3HVZV3) X 10764 VI+(V8VI) X 54764
119 V3+(VZV3) X 964 VI+(V&-V9) X 55/64
120 V3HF(VZV3) X 864 VI+(V8VI) X 56164
2T V3FVZV3) X 7764 VI+H(VEVI) X 57764
122 V3+(VZV3) X 64 VI+(V8V9) X 58164
123 V3HF(VZV3) X 564 VI+(V8VI) X 50764
124 V3HVZV3) X 464 VI+(VBVI) X 60/64
125 V3HFVZV3) X 364 VI+(V8VI) X 61764
126 V3+H(VZEV3) X 2/64 VI+(V&-V9) X 62/64
127 V3HF(VZEV3) X 1764 VI+(V8VI) X 63764

Version 1.0

October 16, 2001

wymw.DataSheetdU.com



(\NGVAT EK

NT3980

TFT LCD Source Driver

Output Voltage VS Input Data

Data(h) [ Positive polarity Output Voltage Negative polarity Output Voltage

128 V3 V38

129 VI+(V3VE) X 6364 VB+(V7-V8) X 1764
130 V4+(V3V4) X 62/64 V8+(V /-Va) X 2/64
13T VI+(V3V4) X 6164 VB+(V7-V8) X 3/64
132 V4+(V3V4) X 60/64 V8+(V7-V8) X 4764
133 VIF(V3VE) X 5964 VB+(V/-V8) X 564
3% VI+(V3VE) X 5864 V8+(V7-V8) X 664
135 V4+(V3V4) X 57764 V8+(V/-V8) X 7To4
136 VI+(V3VE) X 56/64 V8+(V7-V8) X 8l64
137 VA+(V3VE) X 55/64 VBHV7-V8) X 9764
138 VI+(V3VE) X G464 V8H(V7-V8) X 10764
T39 VI+(V3VE) X 5364 V8+(V/V8) X 11764
T40 VIF(V3IVE) X 5264 VBH(V/-V8) X 1264
14T VI+(V3VE) X 5164 VB+(V/-V8) X 13764
147 VI+(V3VE) X 5064 VBHVFV8) X 14764
143 V4+(V3VE) X 49764 V8+(V/-V8) X 15764
144 V4+(V3V4) X 48/64 V8+(V/-VE8) X 16/64
145 VI+(V3VE) X 47764 VBH(V7-V8) X 17764
146 V4+(V3V4) X 46/64 V8+(V/-VE) X 138/64
T47 VI+(V3VE) X 4564 V8H(V7-V8) X 19764
143 VI+(V3VE) X 244764 VBH(V-V8) X 20764
149 V4+(V3V4) X 43/64 V8+(V-V8) X 21764
T50 VI+(V3Va) X 2264 VB+(V-V8) X 2264
15T VA+(V3IVE) X 41764 V8+(V7-V8) X 2364
157 VI+(V3VE) X 4064 VB+(V-V8) X 24764
153 V4+(V3V4) X 59764 V8+(V/-VE) X 25/64
154 V4+(V3V4) X 38/64 V8+(VT-V8) X 26/64
155 VI+(V3VE) X 37764 VBH(V-V8) X 27T64
156 V4+(V3V4) X 36/64 V8+(V-V8) X 28/64
157 VI+(V3VE) X 3564 VB+(V/-V8) X 29764
158 VA+(V3IVE) X 34764 V8+(V7-V8) X 3064
159 VA+(V3VE) X 3364 V8+(VT-V8) X 31/64
160 V4+(V3V4a) X 5264 V8+(V-VE8) X 32164
161 VI+(V3VE) X 3164 VB8H(V7-V8) X 33764
162 V4+(V3V4) X 50/64 V8+(V-VE8) X 34/64
163 VIF(V3IVE) X 29764 VBH(V7-V8) X 35764
164 V4+(V3V4A) X 2864 V8+(V7-V8) X 36/64
165 V4+(V3V4) X 27764 V8+(V-V8) X 37164
166 VI+(V3VE) X 2664 V8H(V-V8) X 38164
167 VA+(V3VE) X 2564 V8+(V7-V8) X 397164
168 VI+(V3VE) X 24764 VBH(V7-V8) X 40764
169 VA+(V3VEA) X 2364 V8+(V7-V8) X 41/64
T70 VIF(V3IVE) X 2264 VBH(V7-V8) X 4264
7T VI+(V3VE) X 2164 VB8+(V-V8) X 43764
172 V4+(V3V4) X 20/64 V8+(V-V8) X 44/64
173 VI+(V3VE) X 19764 V8+(V-V8) X 45764
174 V4+(V3V4A) X 1864 V8+(VT-V8) X 46/64
175 VI+(V3VE) X 17764 VBH(V7-V8) X 47764
176 V4+(V3V4) X 16/64 V8+(V/-VE) X 438/64
177 VI+(V3VE) X 1564 V8H(V7-V8) X 49764
178 VI+(V3VE) X 14764 V8+(V-V8) X 50764
179 V4+(V3VE) X 1364 V8+(V7V8) X 51/64
T80 VI+(V3VE) X 12764 VB+(V-V8) X 5264
18T VA+(V3VE) X 11764 V8+(V7-V8) X 5364
187 VZ+(V3VE) X 10/64 V8H(V-V8) X 54764
183 V4+(V3V4a) X 964 V8+(V/-V8) X 55/64
184 VA+(V3V4) X 864 V8+H(V7-V8) X 56/64
185 VI+(V3VA) X 7T64 VB+(V-V8) X 57764
186 V4+(V3V4) X ©lod V8+(V/-V8) X 58/64
187 VI+(V3VA) X 564 VB+(V/-V8) X 50764
188 VA+(V3IVA) X 464 V8+(V7-V8) X 6064
189 VI+(V3VE) X 364 V8+(V/-V8) X 61764
190 V4+(V3Va) X 2/64 V8+(V/-V8) X 62/64
19T VI+F(V3VA) X 164 V8H(V7-V8) X 63164
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NT3980

TFT LCD Source Driver

Output Voltage VS Input Data

Data(h) [ Positive polarity Output Voltage Negative polarity Output Voltage

192 V7% V7

193 V5+(V4V5) X 1I90/191 V7+(V6V/7) X 17191
194 Vo+(V4V5) X 1897191 V/7+(VeV/) X 27191
195 V5+(V4V5) X 188/191 V7+(V6V/7) X 37191
196 V5+(V4V5) X 187/191 V7+(V6-V7) X 47191
197 Vo5+(V4V5) X 186/191 V/7+(V6V/7) X 57191
198 Vo+(V4V5) X 185/191 V/7+(V6-V/7) X 67191
199 V5+(V4V5) X 1847191 V/7+(V6V/7) X /7191
200 Vo+(V4V5) X 1837191 V/7+(V6V/7) X 8191
20T V5+(VAV5) X 1827191 V7+(V6V7) X 97191
202 V5+(V4V5) X 1I81/191 V7+(V6-V7) X 10/191
203 Vo+(V4V5) X 180/191 V/+(VeV/7) X 11/191
204 Vo+(V4V5) X 1I79/191 V7+(VeV7) X 12/191
205 Vo+(V4V5) X 178/191 V/+(VeV/7) X 13/191
206 Vo+(V4V5) X 1777191 V7+(VeV/7) X 147191
207 Vo+(V4V5) X 176/191 V7+(Ve-V7) X 1I5/191
208 Vo+(V4V5) X 1/75/191 V/+(VeV/) X 16/191
209 Vo+(V4V5) X 1747191 V7+(VeV7) X 1/7191
210 Vo+(V4V5) X 1/73/191 V/+(VeV/) X 18/191
211 Vo+(V4V5) X 172/191 V/7+(V6-V7) X 19/191
212 Vo+(V4V5) X 1717191 V/+(VeV/7) X 20/191
213 Vo5+(V4V5) X 17/0/191 V7+(VeV/7) X 217191
214 Vo+(V4V5) X 169/191 V/7+(VeV/7) X 22/191
215 V5+(V4V5) X 1687191 V7+(V&V7) X 237191
216 Vo+(V4V5) X 16//191 V7+(V6V7) X 247191
217 Vo+(V4V5) X 165/191 V/+(VeV/) X 26/191
218 V5+(V4V5) X  163/191 V7+(V6-V7) X 28/191
219 Vo+(V4V5) X 161/191 V/+(VeV/7) X 30/191
220 V5+(V4V5) X 1I59/191 V7+(VeV7) X 327191
221 Vo+(V4V5) X 1I5/7191 V/7+(Ve-V/7) X 347191
222 V5+(VAV5) X 1557191 V7+(V&V7) X 367191
223 V5+(V4V5) X 1537191 V7+(V6-V7) X 387191
224 Vo+(V4V5) X 1517191 V/+(VeV/) X 40/191
225 V5+(V4V5) X 149/191 V7+(V6-V7) X 427191
226 Vo+(V4V5) X 1477191 V/+(VeV/) X 44/191
227 Vo5+(V4V5) X 145/191 V/7+(V6-V7) X 46/191
228 V5+(V4V5) X 143/191 V7+(V6V7) X 48/191
229 Vo+(V4V5) X 1417191 V/7+(VeV/7) X 507191
230 Vo+(V4V5) X 1397191 V7+(V6-V7) X 527191
23T V5+(VAV5) X 1377191 V7+(V&V7) X 547191
232 Vo+(V4V5) X 1I35/191 V/7+(V6-V7) X 56/191
233 V5+(V4V5) X 133/191 V7+(V6-V7) X 58/191
234 Vo+(V4V5) X 1I31/191 V/7+(V6-V7) X 60/191
235 Vo+(V4V5) X 129/191 V/+(Ve-V/7) X 62/191
236 Vo+(V4Vh) X 1277191 V7+(VeV/7) X 647191
237 V5+(V4V5) X 1257191 V/7+(V6-V/7) X 66/191
238 V5+(V4V5) X 1227191 V7+(V6-V7) X 69/191
239 Vo+(V4V5) X 1197191 V7+(VeV7) X 72/191
240 Vo+(V4V5) X 116/191 V/+(VeV/) X 75/191
241 Vo+(V4V5) X 1I3/191 V7+(V6-V7) X 78/191
242 Vo+(V4V5) X 110/191 V/+(VeV/7) X 81/191
243 V5+(V4V5) X 1077191 V7+(V6V7) X 84/191
244 Vo+(V4V5) X 104/191 V/7+(Ve-V/7) X 8//191
745 V5+(VAV5) X 1017191 V7+(V&V7) X 907191
246 Vo+(V4V5) X 9/7191 V7+(V6-V7) X 947191
247 Vo+(V4AV5) X 95/191 V /+(Ve-V/7) X 96/191
248 V5+(V4V5) X 897191 V7+(Vo6-V/7) X 1027191
249 Vo+(V4AV5) X 84/191 V/7+(Ve-V/7) X 10//191
250 V5+(V4V5) X 797191 V7+(VeV/7) X 1127191
251 Vo+(V4AV5) X 717191 V/7+(Ve-V/7) X 1207191
752 V5+(V4V5) X 617191 V7+(V&V7) X 130/19T
253 Vo+(V4V5) X 48/191 V7+(VeV/7) X 1437191
254 Vo+(V4AV5) X 29/191 V/+(Ve-V/) X 162/191
255 V5 Vo
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NT3980
TFT LCD Source Driver

Absolute Maximum Ratings*

Supply voltage, Vcc
Supply voltage, AVDD
Input voltage, V1~ V10
Input range(digital inputs)
Storage temperature
Operating temperature

-0.3Vto 5V
-0.3Vto +12V

-0.3 to AVDD+0.3

-0.3to Vce+0.3

-55

-30

to 110
to 75

*Comments

Stresses above those listed under "Absolute Maximum
Ratings" may cause permanent damage to the device.
These are stress ratings only. Functional operation of this
device at these or under any other conditions above those
indicated in the operational sections of this specification are
not implied and exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

DC Electrical Characteristics (Vcc=3.3V, AVDD=10V, AVSS=GND=0V, TA=-30 ~75 )

(For the digital circuit)

Parameter Symbol  Min. Typ. Max. Onit Conditions
Supply Voltage Vce 725 = 36 V| Digital power
Low Level Input Voltage Vil 0 - 0.3xVcce V | Forthe digital circuit
High Cevel Tnput Voltage Vih— 0.7XVcc - Vce V| For the digital circuit
High Level Output Voltage Voh  0.7xVcc - = V| DIOI(O), DIOZ(0), loh=-0.2mA
Low Level Output Voltage Vol - - 0.3Vce V | DIO1(O), DIO2(0), Iol=0.4mA
Input Leakage Current [ -1 - 1 mA | For LD,CLK,SHL,Dxx,POL,REV1/2,DIO1/2
Gamma correction Current Iref -- 800 1000 mA | ForV1-V5=4.75V or V6-V10=4.75V
Digital Operating Current Icc - 3 6 mA | Vcc=3.6V, AVDD=9.5V,fld=50kHz,iclk=45MHz
No load
(For the analog circuit)

Parameter Symbol Min. Typ. Max. Unit Conditions
Supply Voltage AVDD 7.0 - 10 \Y For the analog circuit power
Input Tevel of VI ~ V5 Vref | AVDD/Z - AVDD-0.T| V Gamma correcfion voltage
Input level of Vb ~ V10 Vret 0.1 AVDD/2 \Y Gamma correction voltage
Output Voltage Deviation WWd - 16 72 mV | Inputdafa™ without” offset cancellation

- 17 5 mV | Inputdafa™ with™ offset cancellation (NoteI)
Average output voltage Vod - 15 0 mV | OUTI~0UT384,input data 00 to FF.
dispersion
Dynamic Range ot Output vdr 0.1 - AVDD-0.1 \Y OUT1 ~O0UT384
Low-Level Output Current IOL -150 -300 - m OUT1 ~ OUT384; Vo=0.1V V.5 1.0V
High-Level Output Current [OH 150 300 - mA OUT1 ~ OUT384; Vo=9.9V V.S 9V
Analog Operating Current DD - 6 12 mA [ Vcc=3.6V,AVDD=9.5V, fld=50kHz,fclk=45MHz
No load

Input capacitancel CI - 5 10 pF | For Input pins ,except DIO1,DIO2
Input capacitance2 C2 -- 10 15 pF [ For DIO1,DIO2

(Note 1) This chip needs 253 CLK cycles to use its 'offset cancellation’ function to get a precision output voltage.
Please refer to the timing chart below :

LD

ﬁ/—!

Tl 2 3 4 5 252 253 254
ek LALLLT LU, T T LT L

‘\\ Finish 'offset

cancellation’
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AC Electrical Characteristics 1(Vcc =3.0V , AVDD=10V, AVSS=GND=0V, TA=-30 ~ 75 ,Tr=Tf=2ns)

Parameter Symbol | Min. Typ. | Max. | Unit Conditions

CLKfrequency Fclk - 45 70 MHz | Vcc=3.0~3.6V

CLK period cycle Tcph 14 - - ns

CLK pulse width Tcw ! - - ns

Data set-up time Tsu 2 - - ns [ D00~ D57, REV to CLK

Data hold time Thd 2 - - ns [ D00~ D57, REV to CLK

Start pulse setup time Tss 2 -- -- ns | DIO1,DIOZ to CLK

Start pulse hold time Tsh 2 -- - ns [ DIO1,DIOZ to CLK

LD high-level width TId 1 -- -- us

Propagation delay of DIOZ2/T Tph ) = 12 ns | CL=25pF ( Output)

Time that the lastdata to LD Tidt 1 - - Tcph

Time that LD to DIO1/2(In) Tlds 2 - - Tcph

POL set-uptime Tpsu 5 - - ns |POLto[D

POL hold time Tphd 5 - - ns |[POLtoLD

Oufput stable Time Tst - ! 6 us | Finalvalue precision below 30mV,
CL=150pF,R=5k ohm ,AVDD=10V

Slew rate of outputs Tsr 3 5 - Vius | 5% to 95% at 10V swing,
CL=150pF,R=5k ohm

OufputToading CL - - 150 pF

AC Electrical Characteristics 2(Vcc =2.5V , AVDD=10V, AVSS=GND=0V, TA=-30~75 ,Tr=Tf=3ns)

Parameter Symbol | Min. Typ. | Max. | Unit Conditions
CLK frequency Fclk - 35 45 MHz | Vcc=2.5~3.0V
CLK period cycle Tcph 22 - - ns
CLK pulse width Tew K4 - - ns
Data set-up time Tsu 4 = - ns [ D00~ D57, REV to CLK
Data hold time Thd 4 - - ns [ D00~ D57, REV to CLK
Start pulse setup time Tss 4 -- - ns [ DIO1,DIOZ to CLK
Start pulse hold time Tsh 4 -- -- ns | DIO1,DIOZ to CLK
LD high-level width TId 1 -- -- us
Propagation delay of DIO2/T Tph B - 13 ns | CL=25pF (Output)
Time that the last data to LD Tldt 1 - - Tcph
Time that LD to DIO1/2(In) Tlds 2 - - Tcph
POL set-uptime Tpsu 5 - - ns | POLtoLD
POL hold time Tphd 5 - - ns [POLto LD
Oufput stable Time Tst - 1 6 us | Finalvalue precision below 30mV,
CL=150pF,R=5k ohm ,AVDD=10V
Slew rate of outputs Tsr 3 5 - Vius | 5% to 95% at 10V swing,
CL=150pF,R=5k ohm
OufputToading CL - - 150 pF
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Timing Diagram

CLK

>< Last data ><:

Data T :
REV1 \ First data >< Second data><
REV2 ; ;
: Tpih Sl
DIO1/2 / :
( Output )

ek 4/_\_‘/;\_/_\_/_\_/_\_/_\
: £ \
LD <—TIdt _’/‘ Tid g :\

DIO1/2 & Tds 47/—\—

(Input)

Tpsu: Tpdh
TSRS

'\ final value precision : —~,)

Even outputs ' : ; below 30mV T
: Tst ' 'final value precision Tt " High-Z
below 30mV
Test point
Output load condition : w 1K 1K 1K 1K
Output AAAY, AA%AY L AVAYAY NN
30P T 30P T 30P T 30P T 30P T
Vcom
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Function operation

CLK JRNN S s U 072 I /2 [ | A S | e
(Input ) : . o
" 1CLK (min. -
LD q—p/
I E<—1CLK>E

eV N-ZXMNX ' 'EDERE

REV2 j &
Last Data First Data
LD <
POL '
: . ~ V1 -~V5
Odd Outputs *© ~7° " Veam- - AN LT TN N IIi/'e'Jv'lo

Even Outputs . N¢--- - ; ) : :
i : : : : 1 ve-~vio
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