NG®VATEK




@ NGVATEK

NT52601TT
Index

REVISION HISTORY L.ttt e e e e e e e e et e e e et e e e e e e e et e e e e e e e e e e eateeaeteeeeannns 3
L N I ] s PSSR 4
GENERAL DESCRIPTIONS ...ttt ce e ettt sttt e e e e e et s e e e e e et e e e e e e tba s e eeae et e s eeeeeban s 4
PIN ASSIGNIMENT .ottt et e e et e e e et e e et ettt e e e e eeeaaataeeeeetas seeeeetba s eeaeeatanaeeaessesnaeeeeeeennn 5
BLOCK DIAGRAM .ottt + e ettt e e e e et e e et ettt s e e e e eeaa e e e e e e e taa e e eee bbb e e e aeeabaaeeaeesttneeeesnnnnn 6
PIN DESCRIPTIONS ..ottt e e e e e e e e et e e e et e e e e e e e et e e e e e e e e e e e et e e aeteeeennnns 7
FUNCTIONAL DESCRIPTIONS ...ttt ettt ettt ettt e et e e e e ee e e e e e et s e e e eeanan s eeeeeebanseeeeeennan 23
I o1V o] oo =T=To [V =] g o] RSP 23
2. POWET TEVE ... ettt e oo e e ettt ettt b e oo e e e e e e et e et e b e e e e e e e e e teebeban s 23
TS = L U EST= T U 7= Vo = PP 23
Zo @] o<1 1] o T 0] T [11T] o PPN 26
4-1 GPM falling SleW rate fUNCHION ........iiiiei e e e e e e e eeta e e eeeren e s bnheen s 27
A =W 11 T T /I 4 T PSPPI 1N S 27
5. Output SEqUENCE & Frame CONMIOL .......ciiiiiiis e et e e e e et e e e aa s asTande e e e e bl d o eata s e 29
5-1 OUutput SEQUENCE CONLIOL ....uviiiee it ee et ee e e e e e s e e et eeeeaaaaseeeesnn e e s aghae e esbbe s s hr e rea b dedas s eenene 29
L @10 11 01U A T=To [UT=T o Tot T I o 1 oo [ N S S 31
ABSOLUTE MAXIMUM RATINGS™ ... iiiiiiiieeiiiies v e ene e i e e e Sk e s aadh e e e eeennseeennseennneeenen 34
RECOMMENDED OPERATING RANGE.......cooiiiii i it e et e i e e e ees 34
DC ELECTRICAL CHARACTERISTICS... .ot e i i i b M b D s s e et e et e e eeeeeeas 35
AC ELECTRICAL CHARACTERISTICS /il e bieded s s e b Bk a5 eaeai e eeanseeanseesanneenen 36
TIMING WAVEFORMS ...t i e e ee oimmin e e s 5ok e e hh e e e e e s feae i et s e e et e e e e e e b s e e eeetnnneneeaes 38
CHIP OUTLINE DIMENSIONS. .\ Lt teeeiii e e sfommmbe dh e e e e e s fasiede e aeeseanan s aeeseasansassesssnnsseseessnnseeeessnnnnsns 39
[ D L@ 1@ 2 B | 1N N e N PP 40
IMPORTANT NOTICE ...t /e i i et hh st ettt e ettt s e e e ettt s e e e e et e e e e e eta e e e eeetan e e e eeasaan s eeeeebanaaaeaaes 48

2017/01/04 2 Verl.0

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability, fitness for
a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such information.



C NGVATEK
NT52601TT

Revision History

NT52601TT Specification Revision History

Version Contents Page |Prepare| Check |Approve Date
- . Joe Alex
1.0 Original All DJ Lin Cheng | Tang 2017/1/4
2017/01/04 3 Verl.0

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability, fitness for
a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such information.



@ NGVATEK

Features

W Gate driver for TFT-LCD panels

W 640~100(Multiples of 2) channel outputs and 2 channel outputs which are fixed to VEE
W Bi-directional shift function

W Driving voltage : VEE+40V

B Logical supply voltage : 2.7 ~ 3.6 V

B Built-in Gate Pulse Modulation (GPM) function

B Support XON function

B Support Pre-Charge function (Long/Dual/Third Start Pulse)
B COG solution

W Chip size=14095um*665um ~ Output bump pitch=18um

B Output bump size=16 um*71 um

W Operating temperature : -40C ~ +105C

NT52601TT

General Descriptions

NT52601TT is a dedicated gate driver IC for TFT-LCD panels. After a start pulse istriggered, channel
output pins will sequentially output high-driving voltage pulses as the gate signals'on TFT-LCD panels.
NT52601TT also provides shift up/down selection. The special pin location‘is designed for COG type.
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Pin Assignment
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Block Diagram
GGG
GGG 6 6 6
012 - 344
901
AAA A A A
VGG >
VEE >
VB »
OE >
XON >
LPMB > Output Buffer
GPMB >
F_ctrl >
SELO »
SELA1 >
CLK >
STVU < >
STVD < » Level Shifter
ub >
VCC >
GND >
CH_SELO >
CH_SEL1 >
CH_NUMO > Shift Register
CH_NUM1 >
CH_NUM2 >
CH_NUM3 >
CH_NUM4 >
CH_NUM5 >
CH_NUM®6 >
CH_NUM7 >
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Pin Descriptions

Symbol I/O Description
XONR. XONL When XON goes “L”, all outputs are fixed to VGG. XON signal has priority over OE.
( uiI-H) | [Normally pull-H. Recommended to connect VCC or controlled by other electronic
P component.
OER. OEL This pin is used to control channel output (G1 to G640)
( u,II-L) | |OE =*“H", The driver output are fixed to VEE voltage.
P OE =“L", Normal operation. (Default)
U DR. U DL Shift up/down control signal. Normally pull-H.
—( uiI-H_) | {U_D ="“H": up shift: STVD (Input) > G1 ~ G640 - STVU (Output) (Default)
P U_D ="“L™ down shift: STVU (Input) = G640 ~ G1 - STVD (Output)
CLKR, CLKL | |This is the clock input for chip internal shift register and control driver status:
PATHR, PATHL S |Internally connected together
This pin operates as an input pin under the condition-of U, D="H" and receives a pulse
STVD I/O |signal; this pin operates as an output pin underthe condition'of U_D="L" and send a pulse
signal. Please refer to the descriptions of “STVU” and “U_D".
This pin operates as an-input pin under the condition of U_D="L""and receives a pulse
STVU I/O |signal; this pin operates as an-output pin underthe-condition-of U_D="H" and send a pulse
signal. Please refer to the-descriptions of “STVD” and “U_D".
VGGR, VGGL P +|Positive power supply for G1 ~ G640 outputs
VEER, VEEL P |Negative power supply for GO ~ G641 outputs
VCCR, VCCL P |Power-supplyfor digital circuits
GNDR, GNDL P |Ground
Pulse signals for driving the gates on TFT-LCD
G1 ~ G640 O |VGG minus VEE is the amplitude of G1 ~ G640. The timing of G1 ~ G640 is synchronous
with the rising edge of the shift clock CLK.
GO, G641 O |Auxiliary pins. Regardless of shift data, GO and G641 always output the potential of VEE.
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GPMR, GPML
(pull-L)

Gate pulse modulation(GPM) control pin. Normally pull-L.
GPM ="“H": GPM function enabled. Please refer to 4-1 & 4-2 Operation Waveforms.
GPM = "“L": Normal operation. (Default)

VBR, VBL P

The slew rate controll of gate pulse modulation. The application circuits are as follows.
GPM = “L” (defult) GPM =“H”

VBR or VBL R

(Minimal Value
=5KQ)

VBR or VBL Floating

GND

When GPM="H", the falling slew rate of GPM can be controlled by the connected resistor
R. The value of resistor R depends on the loading of gate output. Please refer to 4-1
waveforms.

LPMR, LPML
(pull-L)

Long pulse mode select pin. Normally pull-L.
LPM = “H": Long pulse mode.
For odd driver outputs: 1. Only odd OEs are activated.
2. GPM function only.enabled for.even CLK falling period.
For even driver outputs: 1. Only even OEs ‘are \activated.
2. GPMfunction'only.enabled forodd CLK falling period.

LPM = “L": Single pulse-mgde. (Default)
When OE= H, all driver.outputs-are fixed to'VEE voltage. Please refer to 4-1 & 4-2

Frame control.
This'\pin decides to inverse the output-sequence or not in odd or even frame.

Normally pull-L.
F_ctrR, F_ctrlL | Frame F Citrl
(pull-L) Odd L
Even H

Note:-Frame control function only support in the single pulse mode and Multiples of 8

output mode between 640~100.

Output sequence control.

This pin controls the driver output sequence. Normally pull-L.
SELOR SEL1 SELO Scan type
SELOL H H Z+ E
SEL1R I H L Z
SEL1L L H c
(pull-L) L L Z

Note: SEL function only support in the single pulse mode and Multiples of 8 output mode

between 640~100.

SHIELDING_GNDI[1]~

SHIELDING_GND[34] | °P

This pin is connected to GND internally. Not connected.

SHIELDING_VEE1~

SHIELDING_VEE4 SD

This pin is connected to VEE internally. Not connected.
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To set the channels output with CH_NUM[7:0] pins.
CH_SELO “CH_SEL[1:0]" are floating pins that must be pull-H or pull-L externally.
CH_SEL1 Please refer to the following table.
(floating) Using upper and lower channels output.
The VCC(2)/GND(2) bump near CH_SEL[1:0] can’t connect to Power.
CH_NUMO
CH_NUM1
CH_NUM2 To set the channels output with CH_SEL][1:0] pins.
CH_NUMS3 “CH_NUM[7:0]" are floating pins that must be pull-H or pull-L externally.
CH_NUMA4 Please refer to the following table.
CH_NUM5 Using upper and lower channels output.
CH_NUM®6 The VCC(2)/GND(2) bump near CH_NUM]J7:0] can’t connect to Power.
CH_NUM7
(floating)
IE:ES $E:2t Test pin for Novatek. Not connected.

Notel: I: Input; O: Output; I/O: Input/Output; P: Power; S: Shorted line; SD: Shielding pad.
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Set the channels output
Note 1 : Keep unused channels output floating.
Note 2 : CH_SEL[1:0] & CH_NUM][7:0] are floating pins that must be pull-H or pull-L externally.

NT52601TT

Channel s Use
Output Channels
code Output

Channels CH_ CH_ CH_ CH_ CH_ CH_ CH_ CH_

Output NUM7 NUM6 NUM5 NUM4 NUM3 NUM2 NUM1 | NUMO

CH_SEL1="0", CH_SEL0="0o0r 1"
640 0 0 0 0 0 0 0 0 AA | G1-G640
e [0 [0 oo lo ool m s
o [0 o000 a e | e S
SR R K N R RN R
o [0 oo ool a oo S
o |0 |0 ol o e 00| ol
e [0 [0 oo lo|a ||l e
RN R R SN S s )
624 0 0 0 0 1 0 0 0 AN PSS
w o oo ip (s BT S
SRANE (SIS VAR
= ) W R
w0 o (e W [ e e S
SRR i N N N A
w oo oo la el S0
w [0 oo o a e S
608 0 0 0 1 0 0 0 0 AQ | B
o [0 oo e oo o, a0
RN R R E RN
602 0 0 0 1 0 0 1 1 AT | SLe
600 0 0 0 1 0 1 0 0 AU G%i’fg%%o
o [ oo e e | S
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146 0 0 N | coep-ceao
144 0 ! 0 | Goge-a6d0
142 0 ! P | caro-asio
140 0 ! R | gar1-oea0
138 0 ! R | cero-Goao
136 0 ! 5 | cara-eao
134 0 . T | seracoio
132 0 ! W | sere-ced0
130 0 ! N (3271;?(?65210
128 0 0 \ 6271;3?;210
126 0 0 X Gggg?c?g&o
124 0 0 A Ggg?c?g&o
122 0 0 2| ses0oao40
120 0 0 KA Ggéfc?g&o
118 0 0 KB Ggslgfégio
R 0 0 KC | coga o640
114 0 0 KD G(ég;?(?gé’lo
112 0 . KE | cegs 0640
110 0 ! KF Ggslgfggio
108 0 ! KG Ggéfgg&o
106 0 1 KH | coga 0640
104 0 ! Kl Gggg?c?g&o
102 0 ! KJ 6(335?53210
100 0 ! KK | aoo1 0640
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G640

G591
G590
G589

L——— (588

G587

G326
G325
G324
G323
G322
G321
G320

G319 .
G318 View

G317
G316

G315

>
- - -9 ____

Bump Bump

G54

— G53
G52

— G51
——1 G50

>
-9l

G1
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Pass line name
Pass Line No. Pad Name
1 XONR XONL
2 OER OEL
3 U DR U DL
4 CLKR CLKL
5 PATHR PATHL
6 VGGR VGGL
7 VEER VEEL
8 VCCR VCCL
9 GNDR GNDL
10 GPMR GPML
11 TP _BR TP BL
12 TP _CR TP _CL
13 VBR VBL
14 LPMR LPML
15 F ctrlR F ctriL
16 SELOR SELOL
17 SELIR SELIL
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Functional Descriptions
1. Power on/off sequence

NT52601TT

This IC is a high-voltage LCD driver, so it may be damaged by a large current flow if an incorrect

power sequence is used. A recommended sequence is to connect the driver powers, VEE & VGG or VGG
& VEE, after the logical power, VCC.

For power-off sequence, either turning off logic system after shutting off the driver power or turning off
all power simultaneously at the same time are suggested.

2. Power level
LCD drive output

Notel: For the input signals: CLK, LPM, GPM, XON;-OE; U_D, STVD & STVU...... and'so on.
“High” level = VCC,”Low” level = GND.

3. Start Pulse Usage
The available start pulse.is in'the following diagram.

Single Start Pulse Input

G3

G4 ]

2017/01/04 23 Verl.0
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Long Start Pulse Input

o LML LML
2oL — |

G3 |

G4 ]

Note 1: For Long Start Pulse Input, the length of Start Pulse must be equal to the length of 2 CLK:
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Dual Start Pulse Input

ot s o e o Y
|

4

.
y—l
y—l
r
;
;
s

G3

G4

Note\1:For Dual 'Start PulseInput, the space of STV between two pulses must be less than or equal to 14
CLK.

Third Start Pulse Input

ck [ LT LT L L L L L
eotk | | [ ] ]

G1

G2

G3

G4

Note 1: For Third Start Pulse Input, the space of STV between head and tail pulses must be less than or
equal to 14 CLK.
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4. Operating Condition
1. U D="H
1 2 3 4 5 6 639 640 641 VCC
CLK |_ |-//-| I—I |—| I_ GND
STVD vCC
i s GND
OE — i GND
G1 ] VEE
G2 " VEE
VGG
G4 u VEE
G5 — 1 VEE
' VEE
G640 " Vae
STVU ] GND
G0,G641 I VEE
XON n VCC
GND
2UD="l
_1_‘ 2_‘ _5_‘ |_//_| |_6_3_9_‘ 640 41 VCC
CLK _| - _3_‘ GND
\VCC
STVU [T = GND
OE |_| N ) GND
\Vc{cI RN
G640 — VEE
G639 — VEE
G638 I VEE
G637 o — VEE
G1 ' s
z Vel VEE
STVD " —— GND
G0,G641 i VEE
XON — VCC
GND
2555 - Deleted from normal output by OE
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4-1 GPM falling slew rate function
Adjusting GPM falling slew rate by modified the resistor R between VBR/ VBL and GND.

NT52601TT

R1>R2>R3
R=R1
VBRorVBL [ R=R2
R R=R3
(Minimal Value
—5KQ)
GND

Gate output

4-2 Bulit-in GPM timing

Multiple pulse (Dual/Third pulse) mode don't support GPM & F_ctrl/SELO/SEL1 function.\As shown below,
input waveform must meet the following diagram. Regardless in any case, pleaseé-let falling time of

CLK after falling time of OE(T > 0.5 pu5s).

4-2-1 Single pulse mode (GPM ="'H’ & LPM = ‘L")

CLK

STV

=

e WL L L T ]I
o S
e IS
%32 : Deleted from normal output by OE.
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4-2-2 Long pulse mode (GPM = ‘H’ & LPM = 'H")
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Odd Even Odd Even Odd

CLK

STV J |
@ CLK)—] |

Old

G3

%32 : Deleted from normal output-by OE.

Notice 1: In long pulse mode, please make surethe timing'of STV and OE is matched above picture.
Notice 2: long pulse mode-don't\support F~ctrl/SELO/SEL1\function
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5. Output Sequence & Frame Control
5-1 Output Sequence Control

U_D=H , 640 channels output

SELO | SEL1 | F_Citrl Scan type Output Sequence
1 L 0 Z+2 G1>G2>G3>G4>G6>G5>G8>G7>...(Note 1)
1 Inverse (Z+2) G2>G1>G4>G3>G5>G6>G7>G8->...
. 0 0 G1>G2>G4>G3>G5>G6>G8>G7>...(Note 2)
1 Inverse £ G2>G1>G3>G4>G6>G5>G7>G8> ...
0 N 0 G1>G2>G3>G4>G5>G6>G7>G8>...(Note 3)
1 Inverse Z G22>G1>G4>G32>G6>G5>G8>G7~>...(Note 4)
U D=L, 640 channels output
SELO | SEL1 | F_Citrl ?;;g Output Sequence
0 4o G640>G639>G638>G637>G635->G636>G633->G634>
L L G632>G631->..
L | Inverse G639>G640>G637>G638->G636->G635>G634-> G633
(Z+2) G631>G632->..
0 2 G640>G639>G637>G638->G636>G635>6633> G634 ..
1 0 1 '”Vgrse G639->G640->G638->G637> 66356636 G634-> G633 ..
0 z G640>G639>G638->G637->G636- G635 G634 G633 ..
0 X 1 '”Vgrse G639->G640°>G637->G638- G635->G636>G633-> G634
2017/01/04 29 Ver1.0
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Note 1: Note 2:
SELO=1, SEL1=1, F_ctrl=0 SELO=1, SEL1=0, F_ctrl=0
SO1 SO2 S0O3 S04 SO5 SO6 SO1 S0O2 SO3 S04 SO5 SO06
GO1 GO1
GO02 | GO2
GO3 GO3
GO4 GO4
GO5 GO5
GO6 : GO6
GO7 GO7
GOs8 GOs8
GO09 GO9
GO10 GO10
v s
GO1->G02->G03->G04->G06->G0O5->G08->G07 GO1->G02->G04->G03->G05->G06->G0O8->G07
Note 3: Note 4:
SEL0=0, SEL1=X, F_ctrl=0 SELO0=0,SEL1=X;-F-.ctrl=1
SO1 S0O2 S0O3 S04 S0O5, SO6 S01.,S02,,S03" S04 SO5 SO06
GO1 GO1
GO02 G2
GO3 GO3 |
GO4 GO4
GO5 i GO5 i
GO6 , GO6 _ I
GO7 GO7 it
GOs8 GOs8
GO09 1 GO9 i
GO10 GO10
v kY
G01->G02->G03->G04->G05->G0O6->G0O7->G08 G02->G01->G04->G03->G06->G0O5->G08->G07
2017/01/04 30 Verl.0
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5-2 Output Sequence Timing

Case 1:
640 channels, SELO=L, SEL1=L ,F_Ctrl=L ,U_D =H ‘ ‘ 640 channels, SELO=L, SEL1=L ,F_Ctrl=H ,U_D =H
1 2 3 4 5 6 7 8 639 640 1 2 3 4 5 6 7 8 639 64
ek L , THUUU ck L , THUUU
STVD JT , STVD JT ,
G2 [ ] , G2 [ ] ,
G3 [] / G3 [ /
G4 [ / G4 [ ] /
G5 [ , G5 [ 7
G6 [ , G6 [ ] ,
G7 [ ] ; G7 [—L;
G8 [ 1. G8 [ !
639 , i G639 e
G640 , ] G640 ;A‘j
STVU ; |1 STVU ; |1
Case 2:
640 channels, SELO=H, SEL1=L ,F_Ctrl=L ,U_D =H 640 channels, SELO=H, SEL1=L ,F_Ctrl=H ,U_D =H
1 2 3 4 5 6 7 8 639 640 1 2 3 4 5 6 7 8 639 640
St ipipipiaipipipipt e\ J LU LRL LU
svo 7] ) stvo _ [ ]
G1 ﬁ : G1 [~
G2 [ ez [ ]
G3 [ G3 [
G4 [ G4 [ ]
G5 [ G5 [
G6 ] G6 [ ]
67 [ G7 [
e 1 :: G8 [ L
639 Elnn 630 T
G640 I G640 ]
STVU [ STVU |1
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Case 3:
640 channels, SELO=H, SEL1=H ,F_Ctrl=L ,U_D =H 640 channels, SELO=H, SEL1=H,F_Ctrl=H ,U_D =H
e Uit o ewonrrrriirt o U
STVD ﬂ STVD j /
G1 1 / G1 [
G2 [ ] , G2 [ ]
G3 [ ] G3 [ ]
G4 [ ] G4 [
G5 [ ] G5 [ ]
G6 [ ] , G6 []
67 1. 67 ]
e [ G8 [
639 ERE 639 _
G640 T G640 ]
STWU / |1 STWU / £
Case 4:
640 channels, SELO=L, SEL1=H ,F_Ctrl=L ,U_D =L 640 channels, SELO=L, SEL1=H ,F_Ctrl=H ,U_D =L
e A AAAAAL - A o\ P A AL AL
STVU ﬂ STVU ﬂ
G640 1 / G640 J 1
G639 [] , G639 [7]
G638 [ G638 [ ]
G637 [ , G637 [ ]
G636 ] / G636 [ ]
G635 [ ] G635 [ ]
G634 NN G634 [
G633 [~ G633 [
G2 ] G2 T
G ] G 1
STVD |1 STVD [ ]
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Case 5:
640 channels, SELO=H, SEL1=L ,F_Ctrl=L ,U_D =L 640 channels, SELO=H, SEL1=L ,F_Ctrl=H ,U_D =L
1 2 3 4 5 6 7 8 639 640 1 2 3 4 5 6 7 8 639 640
o N e A At
STVU JT sw_ 1]
cea0 | | sos0 | |
G639 [ ] G639 [ ]
G638 [ ] G638 [
G637 [ ] G637 [ ]
G636 [ ] G636 [ ]
G635 [ ] G635 [ ]
G634 [ 1 G634 1 ,
G633 [ ] G633 1
G2 M G2 I
G1 [ G1 RN
STVD |1 STVD 2N
Case 6:
640 channels, SELO=H, SEL1=H ,F_Ctrl=L ,U_D =L 640 channels, SELO=H, SEL1=H,F_Ctrl=H ,U_D =L
1 2 3 4 5 6 7 8 639 640 1 2 3 4 5 6 7 8 639 640
ck T U UL L LABU ek T LT LW NS T UL
sw_ [7] ,: stw_ [
o0 | | eeto L 171
G639 [ G639 ]
G638 M ’ 68 1
G637 1] G637 [ ]
G636 [ G636 [ ]
635 ] } G635 ]
G634 N G634 [ ] ,
G633 1 . G633 =
G2 I G2 ]
G1 ] G ]
STVD |1 STVD 1
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Absolute Maximum Ratings*
Voltage
Test condition: GND = 0V, TA = 25T
Parameter Min. Max. Unit
Logic Voltage, VCC -0.3 +7.0 \%
Supply Voltage, VGG -0.3 VEE+40.0 \%
Supply Voltage, VEE -20.0 +0.3 \%
Supply range, VGG-VEE -0.3 +40.0 \Y
Temperature
Parameter Min. Max. Unit
Operating temperature -40 105 T
Storage temperature -55 125 T
Comment:

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 any other
conditions above those indicated in the operational sections-of\this specification is-not implied and
exposed to absolute maximum rating conditions for extended periods may affect device reliability.

Recommended Operating Range
Test condition: GND = 0V, TA =-40 to/+105C

Parameter Symbol Min. Typ. Max. Unit Condition
VGG Voltage VGG 7 - VEE + 40 \%
VEE Voltage VEE -20 - -5 \%
Voltage-Range-of VGG —VEE Vxo 12 - 40 \% VCC = 3.3V
VCC Supplied Voltage VCC 2.7 3.3 3.6 \%
2017/01/04 34 Verl.0
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DC Electrical Characteristics
Test condition: VCC= 2.7 to 3.6V, GND= 0V, TA=-40 to +105C, GPM="L"
Symbol Parameters Min. Typ. | Max. |Unit Conditions
VCC = 3.3V,
VIH | High Level Input Voltage | 0.7*VCC | - VCC Y, OE/U_D/CLK/CH_NUM[7:0)/
STVD/STVU/LPM/GPM
VCC = 3.3V,
VIL Low Level Input Voltage 0 - |0.3*VCC| V OE/U_D/CLK/CH_NUM[7:0)/
STVD/STVU/LPM/GPM
VIH High Level Input Voltage | 0.8*VCC | - VCC \% VC%(ZEI'SV’
VIL Low Level Input Voltage 0 - |0.2*VCC| V VC(;(ZSBV’
. VGG=25V,VEE=-15V,
IXOH High éi\:reelr?t)utput 0.5 - - mA Driving current,
VO =VGG=0.5V
VGG=25V,VEE=-15V,
[IXOL| |Low Level Output Current 0.5 - - mA Sinking current,
VO = VEE + 0.5V
. VCC=3.3V,
poH | Hih Level Quiput 200 | - S0 STVDISTVU,
VO =VCC —0.3V
VCC=3.3V,
|[IPOL| |Low Level Output Current|, /200 3 - uA STVD/STVU,
VO =0.3V
Rin Pull-up/down:Impedance |- 130K |230K| 520K _-ohm VCC=3.3V and TA=25T
lIL Input Leakage Current - - 1 UA Except XON/U_D pin
Icc Operating Current \ i 150 | uA VCC=3.3V, Fclk=100KHz,
Consumption No load
IGG Operating Cgrrent i i 750 UA VGG=25V, Fclk=100KHz,
Consumption No load
IEE] Operating Cgrrent i i 750 UA VEE=-15V, Fclk=100KHz,
Consumption No load
2017/01/04 35 Verl.0
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AC Electrical Characteristics
Test condition: VCC= 2.7 to 3.6V, GND= 0V, TA=-40 to +105TC, GPM="L"
Symbol Parameters Min. | Typ. | Max. | Unit Conditions
. VCC=3.3V,
Tdt STVD/STVU Delay Time - - 500 ns CL = 20pF
. . VGG=25V,VEE=-15V,
Tdo Driver Output Delay Time - - 900 ns VCC=3.3V.CL = 200pF
VGG=25V,VEE=-15V,
Tthi Output Falling Time - 400 800 ns |VCC=3.3V,CL = 200pF,
90% to 10%
VGG=25V,VEE=-15V,
Ttlh Output Rising Time - 500 | 1000 ns |VCC=3.3V,CL = 200pF,
10% to 90%
. . VGG=25V,VEE=-15V,
Txon XON to Driver Output Delay Time - - 50 us VCC=3.3V.CL = 200pF
. . VGG=25V,VEE=-15V,
Toe OEXx to Driver Output Delay Time - - 900 ns VCG=3.3V.CL = 200pF
Fclk Clock Frequency - - 200 |"\KHz
Trck Clock Rising Time - - 100 ns CL = 20pF
Tfck Clock Falling Time - - 100 ns CL= 20pF
PWCLK Clock Pulse Width (High/& Low) | -500 - - ns GPM disable
Tsu STVD/STVU Set-Up Time 400 - - ns VCC=3.3V
Thd STVDISTVU Hold Time 500 - - ns VCC=3.3V
Twcl Output Enabled Pulse Width 1 - - us
TPOR Power-On Reset Slew Time - - 20 ms | From 10% to 90% VCC
. From 90% VCC
TCTE VCC'to VEE Time 0 ms to 10% VEE
. From 10% VEE
TETC VEE to VCC Time 0 ms t0 90% VCC
. From 10% VEE
TETG VEE to VGG Time 1 ms 10 10% VGG
. From 10% VGG
TGTE VGG to VEE Time 0 ms to 10% VEE
TGGR VGG Rising Time TEEF ms | From 10% to 90% VGG
TRES VCC resettle time 1 s
Vpor Power on reset voltage 0 100 mV

Note: TEEF => VEE Falling Time, From 10% to 90% VEE.
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l Power on sequence (VCC - VEE 2 VGG)
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, TCTE , TETG
[ — — — P — — — —P
I | I

|

TPOR | TEE | TGGR!

___Y

VGG

/ vce
7|/ GND
\ VEE

Notel: TPOR=>Power-On Reset slew time. Refer to page-15.

-
|
|
|
|
|

‘/{90%
GND s/ |

B R . A

l Power off sequence (VGG - VEE - VCC)

TGTE \ TETC

VGG 90% 3’\

VCC

g
=

GND / 0%
VEE 0%
W VCC timing
, TRES
=

| |
| | | VCC
| |

GND — ——{—Vpor GND
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Timing Waveforms

CLK

STVD/STVU
(in)

STVD/STVU
(out)

GOn

OE

GOn
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Chip Outline Dimensions
A | BS e T4
AfAL L | j s/l ———— B1 = I: Alar
Al A% " I{:j E = B3 é:@ T jf-\ AL
a1 AL Fi15 1 Bl | J u— —————————————————— Q Q B1 115 | [ TATa1
Al Al B g B BB EE [Ta AL
Al AL 582 (o‘u)J'X EE [ TAly (W
alAT c 1 Y
e Epelpndpnd ) ——_r
A el o ot o o 1 I TR Fm :EEFFFFH T “
Alignment Mark Dimensions
Left Side Right Side
115 115
20 20
25 25
115 25 115 25
25 25
20 20
20 25 25 25 20 20 25 25 25 20
Svmbol Dimensions Svmbol Dimensions Svmbol Dimensions
Y (um) Y (um) Y (um)
A 36 B 16 C 336
Al 64 Bl 71 Cil 192
A2 86 B2 36 Cr 210
A3 66 B3 34 C2 576
A4 58.5 B4 40 Cc2 594
A5 192 B5 58.5 C3 20
A2’ 144.5 BY 54.5 C4 11570
B6 170 C5 1262.5
B7 20 C6 269
L 14095(Max)
W 665(Max)
(scribe-line included)
2017/01/04 Verl.0
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Pad Coordinate

Elit_j Name X-pos |Y-pos (X-size |Y-size il?)(.j Name X-pos |Y-pos [X-size|Y-size
1 VBL -6870 | -256 66 36 50 CH_NUM7 1520 | -258 | 170 40
2 VBL -6784 | -256 66 36 51 GNDR 1710 | -258 | 170 40
3 GNDL -6698 | -256 | 66 36 52 CH _NUM®6 1900 | -258 | 170 | 40
4 GNDL -6612 | -256 66 36 53 VCCR 2090 | -258 | 170 40
5 LPML -6526 | -256 | 66 36 54 CH _NUM5 2280 | -258 | 170 | 40
6 GPML -6440 | -256 | 66 36 55 GNDR 2470 | -258 | 170 | 40
7 SEL1L -6354 | -256 66 36 56 CH NUM4 2660 | -258 | 170 40
8 SELOL -6268 | -256 66 36 57 VCCR 2850 | -258 | 170 40
9 TP BL -6182 | -256 | 66 36 58 CH NUM3 3040 | -258 | 170 | 40
10 TP _CL -6096 | -256 66 36 59 GNDR 3230 | -258 | 170 40
11 VCCL -5838 | -256 | 66 36 60 CH NUM2 3420 | -258 | 170 | 40
12 VGGL -5700 | -258 | 170 | 40 61 VCCR 3610 | -258 | 170 | 40
13 GNDL -5510 | -258 | 170 40 62 CH NUM1 3800 | -258 | 170 40
14 VEEL -5320 | -258 | 170 40 63 GNDR 3990 | -258.| 170 40
15 | SHIELDING GND[1] | -5130 | -258 | 170 40 64 CH_NUMO 4180 <} =258 170 40
16 | SHIELDING GNDJ[2] | -4940 | -258 | 170 40 65 VCCR 4370 | -258 [,.170 40
17 | SHIELDING GNDJ3] | -4750 | -258 | 170 40 66 CH SEL1 4560.|.-258 | 170 40
18 | SHIELDING GNDJ4] | -4560 | -258 | 170 40 67 GNDR 4750 | -258 | 170 40
19 | SHIELDING GND[5] | -4370 | -258 | 170 40 68 CH_SELO 4940 | =258 | 170 40
20 | SHIELDING_GND[6] | -4180 | -258 | 170 40 69 VCCR 5130, |\-258 | 170 40
21 | SHIELDING GND[7]| -3990 | -258 | 170 40 70 VEER 5320 | -258| 170 40
22 | SHIELDING GNDJ8] | -3800 | -258 | 170 40 71 GNDR 5510 | -258 | 170 40
23 | SHIELDING GND[9] | -3610 | -258 | /170 40 12 VGGR 5700 | -258 | 170 40
24 |SHIELDING GND[10]| -3420-258/}.170 40 73 VCCR 5838 | -256 66 36
25 |SHIELDING GNDJ[11]|=3230|--258|. 170 | 40 74 TP-CR 6096 | -256 | 66 36
26 |SHIELDING GNDJ12]|.-3040 |\-258 | 170 40 75 TP BR 6182 | -256 66 36
27 |SHIELDING. GNDJ[13]}|-2850 | -258 [-170 40 76 SELOR 6268 | -256 66 36
28 |SHIELDING \GNDJ[14]| -2660 _|=258 |\170 40 77 SEL1R 6354 | -256 66 36
29 [SHIELDING/GNDJ[15]| -247Q | -258 | 170 40 78 GPMR 6440 | -256 66 36
30 [SHIELDING GND[16]}-2280"].-258 | 170 40 79 LPMR 6526 | -256 66 36
31 [SHIELDING _GND[17]| -2090 | -258 | 170 40 80 GNDR 6612 | -256 66 36
32 |SHIELDING GNDJ[18]| -1900 | -258 | 170 | 40 81 GNDR 6698 | -256 | 66 36
33 [SHIELDING_GND[19]| -1710 | -258 | 170 40 82 VBR 6784 | -256 66 36
34 |SHIELDING GNDJ[20]| -1520 | -258 | 170 | 40 83 VBR 6870 | -256 | 66 36
35 |SHIELDING GNDJ[21]| -1330 | -258 | 170 40 84 VEER 6784 | -192 66 36
36 |SHIELDING GNDJ[22]| -1140 | -258 | 170 40 85 VEER 6870 | -192 66 36
37 |[SHIELDING_GND[23]| -950 | -258 | 170 40 86 VCCR 6784 | -128 66 36
38 |SHIELDING GNDJ[24]| -760 | -258 | 170 | 40 87 VCCR 6870 | -128 | 66 36
39 |[SHIELDING GNDJ[25]| -570 | -258 | 170 | 40 88 VGGR 6784 | -64 66 36
40 |SHIELDING GNDJ[26]| -380 | -258 | 170 40 89 VGGR 6870 | -64 66 36
41 |SHIELDING GND[27]| -190 | -258 | 170 40 90 STVD 6784 0 66 36
42 |SHIELDING GNDI[28]] O -258 | 170 | 40 91 STVD 6870 0 66 36
43 |SHIELDING_GNDJ[29]| 190 | -258 | 170 40 92 PATHR 6784 64 66 36
44 |SHIELDING GND[30]] 380 |-258 | 170 40 93 PATHR 6870 64 66 36
45 |SHIELDING GND[31]| 570 |-258 | 170 40 94 CLKR 6784 | 128 66 36
46 |SHIELDING _GND[32]| 760 | -258 | 170 40 95 CLKR 6870 | 128 66 36
47 |[SHIELDING GND[33]] 950 |-258 | 170 | 40 || 96 U DR 6784 | 192 | 66 | 36
48 |SHIELDING GND[34]| 1140 | -258 | 170 40 97 U DR 6870 | 192 66 36
49 VCCR 1330 | -258 | 170 | 40 98 OER 6784 | 256 | 66 36
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99 OER 6870 | 256 66 36 ||150 G[45] 4977 |133.5| 16 71
100 XONR 6698 | 256 66 36 ||151 G[46] 4959 |238.5| 16 71
101 XONR 6612 | 256 66 36 ||152 G[47] 4941 |133.5| 16 71
102 F ctriR 6526 | 256 66 36 ||153 G[48] 4923 |238.5| 16 71
103 F ctriR 6440 | 256 66 36 ||154 G[49] 4905 |133.5| 16 71
104| SHIELDING VEEJ[1] | 5823 |238.5| 16 71 ||155 G[50] 4887 |238.5| 16 71
105 G[0] 5787 |238.5| 16 71 ||156 G[51] 4869 |133.5| 16 71
106 G[1] 5769 |133.5| 16 71 ||157 G[52] 4851 |238.5| 16 71
107 G[2] 5751 |238.5| 16 71 |]158 G[53] 4833 |133.5| 16 71
108 G[3] 5733 |133.5| 16 71 |]159 G[54] 4815 |238.5| 16 71
109 G[4] 5715 |238.5| 16 71 |]160 G[55] 4797 |133.5| 16 71
110 G[5] 5697 |133.5| 16 71 ||161 G[56] 4779 |238.5| 16 71
111 G[6] 5679 |238.5| 16 71 |]162 G[57] 4761 |133.5| 16 71
112 G[7] 5661 |133.5| 16 71 |]163 G[58] 4743 |238.5| 16 71
113 G[8] 5643 |238.5| 16 71 ||164 G[59] 4725 |133.5| 16 71
114 G[9] 5625 |133.5| 16 71 ||165 G[60] 4707 |238.5| 16 71
115 G[10] 5607 |238.5| 16 71 ]1166 G[61] 4689 -1133.5| 16 71
116 G[11] 5589 |133.5| 16 71 ||167 G[62] 4671 |238.5) 16 71
117 G[12] 5571 |238.5| 16 71 |]168 G[63] 4653]133.5| 16 71
118 G[13] 5553 |133.5| 16 71 ]1169 G[64] 4635 |[238.5| 16 71
119 G[14] 5535 |(238.5| 16 71 1170 G[65] 4617 |[133.5| 16 71
120 G[15] 5517 |133.5| 16 71 ||172 G[66] 4599, 1238.5| 16 71
121 G[16] 5499 (238.5| 16 71 /172 G[67] 4581 [133.5| 16 71
122 G[17] 5481 |133.5| 16 71 11173 G[68] 4563 238.5| 16 71
123 G[18] 5463 |238.5|/ 16 71 174 G[69] 4545 [133.5| 16 71
124 G[19] 5445 _1133.5/|".16 71 ||175 G[70] 4527 |238.5| 16 71
125 G[20] 54271238.5| 16 71 |y176 G[71] 4509 [133.5| 16 71
126 G[21] 5409 }133.,5| 16 71 ||\177 G[72] 4491 |238.5| 16 71
127 G[22] 5391 |238.5| 16 711|178 G[73] 4473 |133.5| 16 71
128 G[23] 5373 |133.5(,.16 711179 G[74] 4455 |238.5| 16 71
129 G[24] 5355238.5| |16 71 11180 G[75] 4437 |133.5| 16 71
130 G[25] 5337'(133.5| 16 71 |]181 G[76] 4419 |238.5| 16 71
131 G[26] 5319 (238.5| 16 71 ]1182 G[77] 4401 [133.5| 16 71
132 G[27] 5301 |133.5| 16 71 ]]183 G[78] 4383 |238.5| 16 71
133 G[28] 5283 |238.5| 16 71 ||184 G[79] 4365 |133.5| 16 71
134 G[29] 5265 |133.5| 16 71 |]185 G[80] 4347 |238.5| 16 71
135 G[30] 5247 |238.5| 16 71 |]186 G[81] 4329 |133.5| 16 71
136 G[31] 5229 |133.5| 16 71 ||187 G[82] 4311 |238.5| 16 71
137 G[32] 5211 |238.5| 16 71 ]]188 G[83] 4293 |133.5| 16 71
138 G[33] 5193 |133.5| 16 71 ]1189 G[84] 4275 |238.5| 16 71
139 G[34] 5175 |238.5| 16 71 ]]190 G[85] 4257 |133.5| 16 71
140 G[35] 5157 |133.5| 16 71 |]191 G[86] 4239 |238.5| 16 71
141 G[36] 5139 |238.5| 16 71 ]1192 G[87] 4221 |133.5| 16 71
142 G[37] 5121 |133.5| 16 71 11193 G[88] 4203 |238.5| 16 71
143 G[38] 5103 |238.5| 16 71 |]194 G[89] 4185 |133.5| 16 71
144 G[39] 5085 |133.5| 16 71 |]195 G[90] 4167 |238.5| 16 71
145 G[40] 5067 |238.5| 16 71 |]196 G[91] 4149 |133.5| 16 71
146 G[41] 5049 |133.5| 16 71 ||197 G[92] 4131 |238.5| 16 71
147 G[42] 5031 |238.5| 16 71 ]1198 G[93] 4113 |133.5| 16 71
148 G[43] 5013 |133.5| 16 71 11199 G[94] 4095 |238.5| 16 71
149 G[44] 4995 |238.5| 16 71 |]200 G[95] 4077 |133.5| 16 71
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201 G[96] 4059 |238.5| 16 71 ||252 G[147] 3141 |[133.5| 16 71
202 G[97] 4041 |133.5| 16 71 |]253 G[148] 3123 [238.5| 16 71
203 G[98] 4023 |238.5| 16 71 ||254 G[149] 3105 [133.5| 16 71
204 G[99] 4005 |133.5| 16 71 ||255 G[150] 3087 [238.5| 16 71
205 G[100] 3987 |238.5| 16 71 ||256 G[151] 3069 [133.5| 16 71
206 G[101] 3969 |133.5| 16 71 ||257 G[152] 3051 [238.5| 16 71
207 G[102] 3951 |238.5| 16 71 ||258 G[153] 3033 [133.5| 16 71
208 G[103] 3933 |133.5| 16 71 |]259 G[154] 3015 [238.5| 16 71
209 G[104] 3915 |238.5| 16 71 |]260 G[155] 2997 |133.5| 16 71
210 G[105] 3897 |133.5| 16 71 ||261 G[156] 2979 [238.5| 16 71
211 G[106] 3879 |238.5| 16 71 |]262 G[157] 2961 [133.5| 16 71
212 G[107] 3861 |133.5| 16 71 |]263 G[158] 2943 |238.5| 16 71
213 G[108] 3843 |238.5| 16 71 ||264 G[159] 2925 |133.5| 16 71
214 G[109] 3825 |133.5| 16 71 ||265 G[160] 2907 [238.5| 16 71
215 G[110] 3807 |238.5| 16 71 ||266 G[161] 2889 [133.5| 16 71
216 G[111] 3789 |133.5| 16 71 ||267 G[162] 2871 [238.5| 16 71
217 G[112] 3771 |238.5| 16 71 1268 G[163] 2853 133.5| 16 71
218 G[113] 3753 |133.5| 16 71 |]269 G[164] 2835 (238.5] 16 71
219 G[114] 3735 |238.5| 16 71 ||270 G[165] 2817.}133.5| 16 71
220 G[115] 3717 |133.5| 16 71 ||271 G[166] 2799 [238.5| 16 71
221 G[116] 3699 (238.5| 16 71 ||1272 G[167] 2781 |133.5| 16 71
222 G[117] 3681 |133.5| 16 71 |1273 G[168] 2763, 1238.5| 16 71
223 G[118] 3663 [238.5| 16 71 /1274 G[169] 2745 |133.5| 16 71
224 G[119] 3645 |133.5| 16 71 11275 G[170] 2727 1238.5| 16 71
225 G[120] 3627 |238.5|/16 71 ‘||276 G[171] 2709 [133.5| 16 71
226 G[121] 3609 {133.5|".16 71 ||277 G[172] 2691 [238.5| 16 71
227 G[122] 3591 1238.5| 16 71 ||278 G[173] 2673 |133.5| 16 71
228 G[123] 3573 133.,5| 16 7111279 G[174] 2655 [238.5| 16 71
229 G[124] 3555 |238.5| 16 7111280 G[175] 2637 [133.5| 16 71
230 G[125] 3537 |133.5(,.16 7111281 G[176] 2619 |238.5| 16 71
231 G[126] 3519//]238.5| |16 71 11282 G[177] 2601 |133.5| 16 71
232 G[127] 3501'{133.5| 16 71 ]]283 G[178] 2583 [238.5| 16 71
233 G[128] 3483\ |238.5| 16 71 ||284 G[179] 2565 |133.5| 16 71
234 G[129] 3465 |133.5| 16 71 |]285 G[180] 2547 |238.5| 16 71
235 G[130] 3447 |238.5| 16 71 ||286 G[181] 2529 |133.5| 16 71
236 G[131] 3429 |133.5| 16 71 ||287 G[182] 2511 [238.5| 16 71
237 G[132] 3411 |238.5| 16 71 |]288 G[183] 2493 |133.5| 16 71
238 G[133] 3393 |133.5| 16 71 |1289 G[184] 2475 |238.5| 16 71
239 G[134] 3375 |238.5| 16 71 11290 G[185] 2457 |133.5| 16 71
240 G[135] 3357 |133.5| 16 71 |]291 G[186] 2439 [238.5| 16 71
241 G[136] 3339 |238.5| 16 71 |]292 G[187] 2421 |133.5| 16 71
242 G[137] 3321 |133.5| 16 71 11293 G[188] 2403 [238.5| 16 71
243 G[138] 3303 |238.5| 16 71 |1294 G[189] 2385 [133.5| 16 71
244 G[139] 3285 |133.5| 16 71 |1295 G[190] 2367 [238.5| 16 71
245 G[140] 3267 |238.5| 16 71 |]296 G[191] 2349 |133.5| 16 71
246 G[141] 3249 |133.5| 16 71 ||297 G[192] 2331 [238.5| 16 71
247 G[142] 3231 |238.5| 16 71 ]]298 G[193] 2313 |133.5| 16 71
248 G[143] 3213 |133.5| 16 71 11299 G[194] 2295 [238.5| 16 71
249 G[144] 3195 |238.5| 16 71 ]1300 G[195] 2277 |133.5| 16 71
250 G[145] 3177 |133.5| 16 71 ||301 G[196] 2259 [238.5| 16 71
251 G[146] 3159 |238.5| 16 71 ]]302 G[197] 2241 |133.5| 16 71
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303 G[198] 2223 |238.5| 16 71 ||354 G[249] 1305 |133.5| 16 71
304 G[199] 2205 |133.5| 16 71 |1355 G[250] 1287 |238.5| 16 71
305 G[200] 2187 |238.5| 16 71 ||356 G[251] 1269 |133.5| 16 71
306 G[201] 2169 |133.5| 16 71 |1357 G[252] 1251 |238.5| 16 71
307 G[202] 2151 |238.5| 16 71 ||358 G[253] 1233 |133.5| 16 71
308 G[203] 2133 |133.5| 16 71 |1359 G[254] 1215 |238.5| 16 71
309 G[204] 2115 |238.5| 16 71 ]1360 G[255] 1197 |133.5| 16 71
310 G[205] 2097 |133.5| 16 71 |1361 G[256] 1179 |238.5| 16 71
311 G[206] 2079 |238.5| 16 71 |1362 G[257] 1161 |133.5| 16 71
312 G[207] 2061 |133.5| 16 71 ]1363 G[258] 1143 |238.5| 16 71
313 G[208] 2043 |238.5| 16 71 ||364 G[259] 1125 |133.5| 16 71
314 G[209] 2025 |133.5| 16 71 |1365 G[260] 1107 |238.5| 16 71
315 G[210] 2007 |238.5| 16 71 ||366 G[261] 1089 |133.5| 16 71
316 G[211] 1989 |133.5| 16 71 |1367 G[262] 1071 |238.5| 16 71
317 G[212] 1971 |238.5| 16 71 ||368 G[263] 1053 |133.5| 16 71
318 G[213] 1953 |133.5| 16 71 ]1369 G[264] 1035 |238.5| 16 71
319 G[214] 1935 |238.5| 16 71 |1370 G[265] 1017 -{133.5| 16 71
320 G[215] 1917 |133.5| 16 71 ||1371 G[266] 999, (238.5] 16 71
321 G[216] 1899 |238.5| 16 71 |1372 G[267] 981..1133.5| 16 71
322 G[217] 1881 |133.5| 16 71 |1373 G[268] 963 [238.5| 16 71
323 G[218] 1863 |238.5| 16 71 ||374 G[269] 945 |133.5| 16 71
324 G[219] 1845 |133.5| 16 71 |1375 G[270] 927 1238.5| 16 71
325 G[220] 1827 |238.5| 16 71 /11376 G[271] 909 (133.5| 16 71
326 G[221] 1809 |133.5| 16 71 1377 G[272] 891 238.5| 16 71
327 G[222] 1791 |238.5|/ 16 71 11378 G[273] 873 |133.5| 16 71
328 G[223] 1773 |133.5|".16 71 |1379 G[274] 855 [238.5| 16 71
329 G[224] 1755'1238.5| 16 71 1}380 G[275] 837 |133.5| 16 71
330 G[225] 1737 |133.5| 16 7111381 G[276] 819 [238.5| 16 71
331 G[226] 1719 |238.5| 16 7111382 G[277] 801 [133.5| 16 71
332 G[227] 1701 |133.5[,.16 7111383 G[278] 783 |238.5| 16 71
333 G[228] 1683//238.5| 16 71 1|384 G[279] 765 |133.5| 16 71
334 G[229] 1665'1133.5| 16 71 |1385 G[280] 747 |238.5| 16 71
335 G[230] 1647.1238.5| 16 71 ||386 G[281] 729 |133.5| 16 71
336 G[231] 1629 |133.5| 16 71 |1387 G[282] 711 |238.5| 16 71
337 G[232] 1611 |238.5| 16 71 ]1388 G[283] 693 [133.5| 16 71
338 G[233] 1593 |133.5| 16 71 11389 G[284] 675 [238.5| 16 71
339 G[234] 1575 |238.5| 16 71 11390 G[285] 657 |133.5| 16 71
340 G[235] 1557 |133.5| 16 71 |1391 G[286] 639 [238.5| 16 71
341 G[236] 1539 |238.5| 16 71 ]1392 G[287] 621 [133.5| 16 71
342 G[237] 1521 |133.5| 16 71 11393 G[288] 603 [238.5| 16 71
343 G[238] 1503 |238.5| 16 71 |1394 G[289] 585 [133.5| 16 71
344 G[239] 1485 |133.5| 16 71 |1395 G[290] 567 [238.5| 16 71
345 G[240] 1467 |238.5| 16 71 |1396 G[291] 549 |133.5| 16 71
346 G[241] 1449 |133.5| 16 71 11397 G[292] 531 [238.5| 16 71
347 G[242] 1431 |238.5| 16 71 ]1398 G[293] 513 [133.5| 16 71
348 G[243] 1413 |133.5| 16 71 11399 G[294] 495 |238.5| 16 71
349 G[244] 1395 |238.5| 16 71 |]400 G[295] 477 |133.5| 16 71
350 G[245] 1377 |133.5| 16 71 ||401 G[296] 459 |238.5| 16 71
351 G[246] 1359 |238.5| 16 71 |]402 G[297] 441 |133.5| 16 71
352 G[247] 1341 |133.5| 16 71 |]403 G[298] 423 |238.5| 16 71
353 G[248] 1323 |238.5| 16 71 ||404 G[299] 405 |133.5| 16 71
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405 G[300] 387 |238.5| 16 71 ||456 G[349] -531 |133.5| 16 71
406 G[301] 369 |133.5| 16 71 ||457 G[350] -549 |238.5| 16 71
407 G[302] 351 |238.5| 16 71 ||458 G[351] -567 |133.5| 16 71
408 G[303] 333 |133.5| 16 71 |1459 G[352] -585 |238.5| 16 71
409 G[304] 315 |238.5| 16 71 |]460 G[353] -603 |133.5| 16 71
410 G[305] 297 |133.5| 16 71 |l461 G[354] -621 |238.5| 16 71
411 G[306] 279 |238.5| 16 71 ||462 G[355] -639 |133.5| 16 71
412 G[307] 261 |133.5| 16 71 ||463 G[356] -657 |238.5| 16 71
413 G[308] 243 |238.5| 16 71 ||464 G[357] -675 |133.5| 16 71
414 G[309] 225 |133.5| 16 71 ||465 G[358] -693 |238.5| 16 71
415 G[310] 207 |238.5| 16 71 ||466 G[359] -711 |133.5| 16 71
416 G[311] 189 |133.5| 16 71 ||467 G[360] -729 |238.5| 16 71
417 G[312] 171 |238.5| 16 71 ||468 G[361] -747 |133.5| 16 71
418 G[313] 153 |133.5| 16 71 ||469 G[362] -765 |238.5| 16 71
419 G[314] 135 |238.5| 16 71 |1470 G[363] -783 |133.5| 16 71
420 G[315] 117 |133.5| 16 71 |l471 G[364] -801 |238.5| 16 71
421 G[316] 99 |238.5| 16 71 1472 G[365] -819 {133.5| 16 71
422 G[317] 81 |133.5| 16 71 |1473 G[366] -837,,1238.5| 16 71
423 G[318] 63 [238.5| 16 71 |l474 G[367] -855|133.5| 16 71
424 G[319] 45 1133.5| 16 71 ||475 G[368] -873 |238.5| 16 71
425 G[320] 27 1238.5| 16 71 1476 G[369] -891 |133.5| 16 71
426 | SHIELDING VEE[?] 9 133.5| 16 71 ||477 G[370] -909, |238.,5| 16 71
427 | SHIELDING VEEJ[3] -9 |238.5| 16 71 /11478 G[371] -927/|133.5| 16 71
428 G[321] -27 |133.5| 16 71 1479 G[372] -945 1238.5| 16 71
429 G[322] -45 1238.5|/ 16 71 1480 G[373] -963 |133.5| 16 71
430 G[323] -63 _133.5/|..16 71 ||481 G[374] -981 |238.5| 16 71
431 G[324] -81 1238.5| 16 71 |1482 G[375] -999 |133.5| 16 71
432 G[325] -99 |133.5| 16 7111483 G[376] -1017 [238.5| 16 71
433 G[326] =117 |238.5| 16 71]1484 G[377] -1035 [133.5| 16 71
434 G[327] -135 |133.5|..16 7111485 G[378] -1053 |238.5| 16 71
435 G[328] -153//1238.5| 16 71 ]1486 G[379] -1071 |133.5| 16 71
436 G[329] -171'{133.5| 16 71 ||487 G[380] -1089 [238.5| 16 71
437 G[330] -189 |238.5| 16 71 ]1488 G[381] -1107 |133.5| 16 71
438 G[331] -207 |133.5| 16 71 |1489 G[382] -1125 [238.5| 16 71
439 G[332] -225 |238.5| 16 71 ]1490 G[383] -1143 [133.5| 16 71
440 G[333] -243 |133.5| 16 71 ||491 G[384] -1161 [238.5| 16 71
441 G[334] -261 |238.5| 16 71 |1492 G[385] -1179 [133.5| 16 71
442 G[335] -279 |133.5| 16 71 |1493 G[386] -1197 [238.5| 16 71
443 G[336] -297 |238.5| 16 71 ||494 G[387] -1215 [133.5| 16 71
444 G[337] -315 |133.5| 16 71 |1495 G[388] -1233 [238.5| 16 71
445 G[338] -333 |238.5| 16 71 ||496 G[389] -1251 [133.5| 16 71
446 G[339] -351 |133.5| 16 71 ||497 G[390] -1269 [238.5| 16 71
447 G[340] -369 |238.5| 16 71 |1498 G[391] -1287 [133.5| 16 71
448 G[341] -387 |133.5| 16 71 |1499 G[392] -1305 [238.5| 16 71
449 G[342] -405 |238.5| 16 71 ||500 G[393] -1323 [133.5| 16 71
450 G[343] -423 |133.5| 16 71 ||501 G[394] -1341 [238.5| 16 71
451 G[344] -441 |238.5| 16 71 |]502 G[395] -1359 [133.5| 16 71
452 G[345] -459 |133.5| 16 71 ||503 G[396] -1377 |238.5| 16 71
453 G[346] -477 |238.5| 16 71 ||504 G[397] -1395 [133.5| 16 71
454 G[347] -495 |133.5| 16 71 ||505 G[398] -1413 [238.5| 16 71
455 G[348] -513 |238.5| 16 71 ||506 G[399] -1431 [133.5| 16 71
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507 G[400] -1449 |238.5| 16 71 ||558 G[451] -2367 [133.5| 16 71
508 G[401] -1467 |133.5| 16 71 ||559 G[452] -2385 [238.5| 16 71
509 G[402] -1485 |238.5| 16 71 ||560 G[453] -2403 [133.5| 16 71
510 G[403] -1503 |133.5| 16 71 ||561 G[454] -2421 |238.5| 16 71
511 G[404] -1521 |238.5| 16 71 ||562 G[455] -2439 [133.5| 16 71
512 G[405] -1539 |133.5| 16 71 ||563 G[456] -2457 |238.5| 16 71
513 G[406] -1557 |238.5| 16 71 ||564 G[457] -2475 |133.5| 16 71
514 G[407] -1575 |133.5| 16 71 ||565 G[458] -2493 [238.5| 16 71
515 G[408] -1593 |238.5| 16 71 ||566 G[459] -2511 [133.5| 16 71
516 G[409] -1611 |133.5| 16 71 ||567 G[460] -2529 [238.5| 16 71
517 G[410] -1629 [238.5| 16 71 ||568 G[461] -2547 |133.5| 16 71
518 G[411] -1647 |133.5| 16 71 ||569 G[462] -2565 [238.5| 16 71
519 G[412] -1665 [238.5| 16 71 ||570 G[463] -2583 [133.5| 16 71
520 G[413] -1683 |133.5| 16 71 ||571 G[464] -2601 [238.5| 16 71
521 G[414] -1701 |238.5| 16 71 ||572 G[465] -2619 [133.5| 16 71
522 G[415] -1719 |133.5| 16 71 ||573 G[466] -2637 [238.5| 16 71
523 G[416] -1737 |238.5| 16 71 ||574 G[467] -2655.1133.5| 16 71
524 G[417] -1755 |133.5| 16 71 ||575 G[468] -2673,(238.5} 16 71
525 G[418] -1773 |238.5| 16 71 ||576 G[469] -2691.133.5| 16 71
526 G[419] -1791 |133.5| 16 71 ||577 G[470] -2709 [238.5| 16 71
527 G[420] -1809 [238.5| 16 71 |1578 G[471] -2727 |133.5| 16 71
528 G[421] -1827 |133.5| 16 71 ||579 G[472] -2745 12385 16 71
529 G[422] -1845 |238.5| 16 71 /11580 G[473] -2763 |133.5| 16 71
530 G[423] -1863 |133.5| 16 71" ]1581 G[474] -27811238.5| 16 71
531 G[424] -1881 |238.5|/ 16 71 11582 G[475] -2799 |133.5| 16 71
532 G[425] -1899 1133.5/|..16 71 ||583 G[476] -2817 [238.5| 16 71
533 G[426] -1917.1238.5| 16 71 ||584 G[477] -2835 |133.5| 16 71
534 G[427] -1935 |133.5| 16 7111585 G[478] -2853 [238.5| 16 71
535 G[428] -1953 |238.5| 16 7111586 G[479] -2871 [133.5| 16 71
536 G[429] -1971 |133.5|,.16 7111587 G[480] -2889 |238.5| 16 71
537 G[430] -1989//238.5| 16 71 ]1588 G[481] -2907 |133.5| 16 71
538 G[431] -2007.1133.5| 16 71 ||589 G[482] -2925 [238.5| 16 71
539 G[432] -2025 [238.5| 16 71 |1590 G[483] -2943 [133.5| 16 71
540 G[433] -2043 |133.5| 16 71 ||591 G[484] -2961 [238.5| 16 71
541 G[434] -2061 [238.5| 16 71 |1592 G[485] -2979 [133.5| 16 71
542 G[435] -2079 |133.5| 16 71 |1593 G[486] -2997 [238.5| 16 71
543 G[436] -2097 |238.5| 16 71 ||594 G[487] -3015 [133.5| 16 71
544 G[437] -2115 |133.5| 16 71 ||595 G[488] -3033 [238.5| 16 71
545 G[438] -2133 |238.5| 16 71 ||596 G[489] -3051 [133.5| 16 71
546 G[439] -2151 |133.5| 16 71 ||597 G[490] -3069 [238.5| 16 71
547 G[440] -2169 [238.5| 16 71 |]598 G[491] -3087 [133.5| 16 71
548 G[441] -2187 |133.5| 16 71 |1599 G[492] -3105 [238.5| 16 71
549 G[442] -2205 |238.5| 16 71 ]|600 G[493] -3123 [133.5| 16 71
550 G[443] -2223 |133.5| 16 71 ||601 G[494] -3141 [238.5| 16 71
551 G[444] -2241 |238.5| 16 71 ]]602 G[495] -3159 [133.5| 16 71
552 G[445] -2259 |133.5| 16 71 ||603 G[496] -3177 |238.5| 16 71
553 G[446] -2277 |238.5| 16 71 ||604 G[497] -3195 [133.5| 16 71
554 G[447] -2295 |133.5| 16 71 ||605 G[498] -3213 [238.5| 16 71
555 G[448] -2313 |238.5| 16 71 ||606 G[499] -3231 [133.5| 16 71
556 G[449] -2331 |133.5| 16 71 ||607 G[500] -3249 [238.5| 16 71
557 G[450] -2349 |238.5| 16 71 ||608 G[501] -3267 [133.5| 16 71
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PN%d Name X-pos |Y-pos |X-size |Y-size PN%d Name X-pos |Y-pos |X-size |Y-size
609 G[502] -3285 [238.5| 16 71 |]660 G[553] -4203 [133.5| 16 71
610 G[503] -3303 |133.5| 16 71 ||661 G[554] -4221 |238.5| 16 71
611 G[504] -3321 [238.5| 16 71 ||662 G[555] -4239 [133.5| 16 71
612 G[505] -3339 |133.5| 16 71 ||663 G[556] -4257 |238.5| 16 71
613 G[506] -3357 |238.5| 16 71 ||664 G[557] -4275 |133.5| 16 71
614 G[507] -3375 |133.5| 16 71 ||665 G[558] -4293 [238.5| 16 71
615 G[508] -3393 [238.5| 16 71 ||666 G[559] -4311 [133.5| 16 71
616 G[509] -3411 |133.5| 16 71 ||667 G[560] -4329 [238.5| 16 71
617 G[510] -3429 |238.5| 16 71 ||668 G[561] -4347 |133.5| 16 71
618 G[511] -3447 |133.5| 16 71 ||669 G[562] -4365 [238.5| 16 71
619 G[512] -3465 [238.5| 16 71 ||670 G[563] -4383 [133.5| 16 71
620 G[513] -3483 |133.5| 16 71 ||671 G[564] -4401 [238.5| 16 71
621 G[514] -3501 [238.5| 16 71 ||672 G[565] -4419 [133.5| 16 71
622 G[515] -3519 [133.5| 16 71 ||673 G[566] -4437 |238.5| 16 71
623 G[516] -3537 |238.5| 16 71 ||674 G[567] -4455 (133.5| 16 71
624 G[517] -3555 [133.5| 16 71 ||675 G[568] -4473 |238.5| 16 71
625 G[518] -3573 |238.5| 16 71 1676 G[569] -4491.4133.5| 16 71
626 G[519] -3591 |133.5| 16 71 ||677 G[570] 4509 (238.5] 16 71
627 G[520] -3609 [238.5| 16 71 ||678 G[571] -4527.1133.5| 16 71
628 G[521] -3627 |133.5| 16 71 |1679 G[572] -4545 [238.5| 16 71
629 G[522] -3645 |238.5| 16 71 11680 G[573] -4563 |133.5| 16 71
630 G[523] -3663 |133.5| 16 71 ||681 G[574] -4581 |238.5| 16 71
631 G[524] -3681 [238.5| 16 71 /11682 G[575] -4599 |133.5| 16 71
632 G[525] -3699 |133.5| 16 7111683 G[576] <4617 1238.5| 16 71
633 G[526] -3717 |238.5|/ 16 71 ||684 G[577] -4635 |133.5| 16 71
634 G[527] -3735.1133.5/|..16 71 ||685 G[578] -4653 [238.5| 16 71
635 G[528] -3753,1238.5| 16 71 ||686 G[579] -4671 |133.5| 16 71
636 G[529] -3771 |133.5| 16 7111687 G[580] -4689 [238.5| 16 71
637 G[530] -3789 |238.5| 16 711|688 G[581] -4707 |133.5| 16 71
638 G[531] -3807 |133.5|,.16 7111689 G[582] -4725 |238.5| 16 71
639 G[532] -3825//238.5| 16 71 1690 G[583] -4743 |133.5| 16 71
640 G[533] -3843.{133.5| 16 71 |]691 G[584] -4761 [238.5| 16 71
641 G[534] -3861 [238.5| 16 71 ]1692 G[585] -4779 [133.5| 16 71
642 G[535] -3879 |133.5| 16 71 ]1693 G[586] -4797 |238.5| 16 71
643 G[536] -3897 [238.5| 16 71 ||694 G[587] -4815 [133.5| 16 71
644 G[537] -3915 |133.5| 16 71 ||695 G[588] -4833 [238.5| 16 71
645 G[538] -3933 [238.5| 16 71 ||696 G[589] -4851 [133.5| 16 71
646 G[539] -3951 |133.5| 16 71 ||697 G[590] -4869 [238.5| 16 71
647 G[540] -3969 [238.5| 16 71 ]|698 G[591] -4887 |133.5| 16 71
648 G[541] -3987 |133.5| 16 71 ]1699 G[592] -4905 [238.5| 16 71
649 G[542] -4005 |238.5| 16 71 ||700 G[593] -4923 [133.5| 16 71
650 G[543] -4023 |133.5| 16 71 ||701 G[594] -4941 (238.5| 16 71
651 G[544] -4041 |238.5| 16 71 ||702 G[595] -4959 [133.5| 16 71
652 G[545] -4059 |133.5| 16 71 |]703 G[596] -4977 |238.5| 16 71
653 G[546] -4077 |238.5| 16 71 ||704 G[597] -4995 [133.5| 16 71
654 G[547] -4095 |133.5| 16 71 ||705 G[598] -5013 [238.5| 16 71
655 G[548] -4113 |238.5| 16 71 ||706 G[599] -5031 [133.5| 16 71
656 G[549] -4131 |133.5| 16 71 ||707 G[600] -5049 [238.5| 16 71
657 G[550] -4149 |238.5| 16 71 ||708 G[601] -5067 [133.5| 16 71
658 G[551] -4167 |133.5| 16 71 ||709 G[602] -5085 [238.5| 16 71
659 G[552] -4185 |238.5| 16 71 ||710 G[603] -5103 [133.5| 16 71
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PN%d Name X-pos |Y-pos |X-size |Y-size PN%d Name X-pos |Y-pos |X-size |Y-size
711 G[604] -5121 |238.5| 16 71 ||743 G[636] -5697 [238.5| 16 71
712 G[605] -5139 |133.5| 16 71 ||744 G[637] -5715 [133.5| 16 71
713 G[606] -5157 |238.5| 16 71 ||745 G[638] -5733 [238.5| 16 71
714 G[607] -5175 |133.5| 16 71 ||746 G[639] -5751 [133.5| 16 71
715 G[608] -5193 |238.5| 16 71 ||747 G[640] -5769 [238.5| 16 71
716 G[609] -5211 |133.5| 16 71 ||748 G[641] -5787 [133.5| 16 71
717 G[610] -5229 |238.5| 16 71 ||749| SHIELDING VEE[4] | -5805 |238.5| 16 71
718 G[611] -5247 |133.5| 16 71 ||750 F ctrlL -6440 | 256 66 36
719 G[612] -5265 [238.5| 16 71 ||751 F ctrlL -6526 | 256 66 36
720 G[613] -5283 |133.5| 16 71 ||752 XONL -6612 | 256 66 36
721 G[614] -5301 [238.5| 16 71 ||753 XONL -6698 | 256 66 36
722 G[615] -5319 |133.5| 16 71 ||754 OEL -6784 | 256 66 36
723 G[616] -5337 |238.5| 16 71 ||755 OEL -6870 | 256 66 36
724 G[617] -5355 [133.5| 16 71 ||756 U DL -6784 | 192 66 36
725 G[618] -5373 |238.5| 16 71 ||757 U DL -6870 | 192 66 36
726 G[619] -5391 |133.5| 16 71 ||758 CLKL -6784 | 128 66 36
727 G[620] -5409 |238.5| 16 71 1759 CLKL -6870.-1-128 66 36
728 G[621] -5427 |133.5| 16 71 ||760 PATHL 6784, | 64 66 36
729 G[622] -5445 1238.5| 16 71 ||761 PATHL -6870.| 64 66 36
730 G[623] -5463 |133.5| 16 71 ||762 STVU -6784 0 66 36
731 G[624] -5481 |238.5| 16 71 1763 STVU -6870 0 66 36
732 G[625] -5499 |133.5| 16 71 ||764 VGGL -6784 | -64 66 36
733 G[626] -5517 |238.5| 16 71 /765 VGGL -6870 | \-64 66 36
734 G[627] -5535 |133.5| 16 71 |1 766 VCCL -6784 |-128 | 66 36
735 G[628] -5553 |238.5|/ 16 71 767 VCCL -6870 | -128 | 66 36
736 G[629] -5571 1133.5/|".16 71 ||768 VEEL -6784 | -192 | 66 36
737 G[630] -5589,1238.5| 16 71 ||769 VEEL -6870 | -192 | 66 36
738 G[631] -5607 |133.5| 16 711|770 Alignment_left -6080.5|216.5| 115 | 115
739 G[632] -5625 [238.5| 16 71 || 771 Alignment_right 6080.5|216.5| 115 | 115
740 G[633] -5643 |133.5|,.16 71
741 G[634] -5661/238.5| 16 71
742 G[635] -5679.{133.5| 16 71
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Important Notice

NT52601TT is not specifically designed and marketed to and directly and knowingly sold or used for

any.
i. military products or proliferation application (including but not limited to missiles, nuclear, chemical

and biological weapons); or
ii. commercial space products or applications that are controlled under the U.S. Munitions List (USML);

or
iii. medical appliances; and

NT52601TT shall be not directly and knowingly shipped to any countries subject to “embargo” under
U.S. or other applicable laws.
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