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NP42B1MFO0O1 Data Sheet

106 cm (42 type), Wide screen (853 x 480 Pixels), Digital Module
Digital RGB signal, 8bits signal each

DESCRIPTION
The NP42BiMF01 is a 42-inch wide ocolor plasma display module with a resolution of

853(H)x480(V) pixels. The display offers vibrant colors we reproduced in a thin and low profile package.
This device uses AC plasma technology by NEC and includes an 8-bit of digital video signal interface

for each RGB color.

FEATURES ' ' ,
O Applied Capsulated Color Filter (CCF) technology, developed at NEGC, which offers a high quality

image match for CRT display. To offer remarkably pure colors, the color plasma display panel
uses extremely clear, thin capsulated color filters to cut unnecessary light as the plasma
discharges.

O Peak luminance of 500cd/m? (typical value) is achieved through a new driving method, which
offers extremely vivid image with good contrast. _

O Applied Peak Luminance Enhancement (PLE) function that enables the display to operate with
the ideal contrast. The PLE function makes it possible to adjust the average luminance leve! of
the PDP display automatically in accordance with the average luminance level of an input video

signal.

APPLICATIONS
O Wide Screen TV (aspect ratio 16:9)
O Public Information Display
O Video Conference Systems
O Retall
© Education and Training Systems

The information in this document is subject to change without notice.
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STRUCTURE AND PRINCIPLE QPERATION OF PLASMA DISPLAY

In a Plasma Display Panel, Row and Column electrodes are placed between two glass substrates. A
rare gas is then filled between each substrate. When a high voltage is applied to these electrodes, the '
gas is activated resulting in the radiation of ultraviolet light, similar to the operation in fluorescent lamps.
These ultraviolet rays then activate phosphor that has been coated on the inside of the glass substrate,
and visible light is emitted from the pansl.

ELECTRICAL INTERFACE OF PLASMA DISPLAY

NP42B1MF01 requires 8 bits of digital video signals for each RGB color. For the signal inputs, serial
interface (LVDS video signal) is prepared in the module. In addition to the video signals, synchronous
sighals, mode control signals and 3 different DC voltages are required to operate the display.

This plasma display module has a "PLE" (Peak Luminance Enhancement} function that adjusts the
juminance and contrast to the suitable value in accordance with the input video signal level variance, so
that images can be dispiayed with the ideal luminance and contrast. :

BASIC CONFIGURATION
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GENERAL SPECIFICATION
Display area 921(H) x 518(V) mm
Outline dimensions 987(W) x 584(H) x 48(D) mm
Weight 15kg
Aspect ratio 16:9 7
Number of pixels 853(H) x 480(V) (1pixel = 3 RGB cells)
Pixel pitch 1.08 (H) x 1.08(V) mm
Color arrangement RGB vertical stripes
Number of gradations | 256 steps for each RGB
Peak luminance s000dm® typical [Video signal*, 1/25 white window, ]
, PLE** mode set to the maximum

* Signal of EUTV, fv=259.94 Hz and fh = 31.47 kHz
** Seg PLE {Peak Luminance Enhancement) description.

OPERATION ENVIRONMENTAL CONDITIONS

Temperature 0 to 50 °C (with forced-air cooling)
Humidity 20 to 80% RH (without condensation)
Atmospheric pressure 800 to 1100 hPa

STRAGE ENVIRONMENTAL CONDITIONS

Temperature -20to 60 °C
Humidity 10 to 90% RH (without condensation)
Atmospheric pressure 700 to 1100 hPa

MECHANICAL TEST CONDITIONS

Vibration (operating) 4.9m/s? (0.5 G), 10 to 100 Hz, 3 directions, 10 minutes each

Vibration (non-operating) | 4.9m/s® (0.5 G), 10 to 100 Hz, 3 directions, 2 hours each

LIFE EXPECTANCY
More than 10,000 hours of continuous operations

{Time when the luminance decreased to half to the initial)
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POWER INPUT AND OUTPUT
1}Sustain Power Supply

Table 1. Power Output
ltem Symbol Condition and Remarks Min. | Typ. | Max. | Unit
Absolute Maximum | -— L -— -—_— 200 Vv
Dependent on the characteristics
Voltage Vs of each PDP (Note1) 160 § — | 180 | V.
Voltage Stability - mm——— -—_ -—_ +1.0 %
Average Current ] . L
(Note2) Is-a | Under normal PLE operation 0.1 2.0 A
Average cuirent at
inhibited PLE (Reference value) :
operation Is-ple " (Note3) T "" 10 A
{Note 2)
Peak Current Is-peak| 00— -— — 15 A
Voltage Regulation | -— At peak current -— -— 5 Vv
Ripple and Noise —_— | e -— -—- 500 |[mVp-p

Note1: Voltage should be set to a specified value, which is located on a label attached to the module.
Note2: Average of rippled current.
Note3: See PLE (Peak Luminance Enhancement) description.
Current when PLE is set to maximum luminance level with full white image, or when PLE has a
- delayed response and image is changed from full black to full white.

2)Data Power Supply

Table 2. Data Power Supply
ltem Symbol Condition and Remarks Min. .| Typ. Max. | Unit
| Absolute Maximum | -—- ‘ —- — | 90 v
Dependent on the _
Voltage vd characteristics of each PDP 57 - | 72 v
: (Notet)
Voltage Stability - . - ——n =1.5 %
Aver(aﬁgtgzt;rrent Id-a Varied oorre;s-;r;:aog:enoe tothe | 4505 | —— 20 A
Peak Current | Id-peak e —_ | - 5 A
Ripple and Noise -— - : g - — 300 |mvp-p

Note1: Voltage should be set to a specified value, which is located on a label attached to the module.
Note2: Average of rippled current. ‘
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3) I’_igic Power Supply
Table 3. Logic Power Supply

Item Symbol Condition and Remarks Min. Tvp. Max. | Unit
Absolute Maximum e - 4.5 — 6.0 v
Voltage Range Vee | 000 e | 475 5.0 5.25 A
Current (Note1) lcc 1.0 | 31 35 A
Peak Current lcc-peak| 00 e -~  — 7.0 8.0 A
Ripple - e—— - - 30 |mvVp-p
Noise - -—- -— 300 mVp-p.

Note1: Average of rippled current.
This module provides an automatic operation-stop function for intemal malfunctions. When the

module stops the operation, logic current may reduce to aimost zero (0). Even if logic current
becomes zero, applied voltage should be kept to less than 6.0 volts.
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Supply Voltage and Signal Sequence

Input
video signals :
0 sec min.
o
Vee(5V)
_ ~200ms min.(*1) - | 300ms min.(*5)
( - -
vd < o O secmin..
20v -
ov
0 sec min.(*2 ~ 0 sec min.(*3) »
T U1 | 0secmin. 1 200 ms max.("4)
ol —t p - -
g
Voltage | ti
 Vollmgo prcase e | ¥e— Approx. 140V |
Vs 800 ms max. Approx. 110V
fg-—
ov t20v
£
aLarm H 4
LvVP L
{Note 3,4)

Note 1: Power ON/OFF sequence is as follows (refer to the above sequence diagram):
Power ON sequence:
Vce ON-> 200ms min(*1) > Vs ON > Osec min{*2) > Vd ON
Power OFF sequence:

Vd OFF-> Osec min. (*3) 2 Vs OFF - 200ms max. (*4) - 300ms min.(*5} = Vec OFF
(Caution)
" If power sequence does not meet to above sequence diagram, PDP drivers may have a
permanent damage.
In order to decrease Vs and Vd voltages quickly to satlsfy above sequence diagram, forced
discharge circuits are essential in the power supply.

Note 2: The power source for the Input signal circuit and Vee can be switched on and off at the same
time.

Note 3: LVP is the power supply shutdown output signal when the panel is broken andlor fatlure of
internal power source in the PDP module.

Note 4: When the ALARM and LVP signals are “L” High voitage should be shut down. However,
when Vcc is applied at first, ALARM and LVP signals are kept “L” until Vs is applied. In order
to enable “high voltage power supply” operation, the initial ALARM and LVP signals’ status
"L” should be disregarded.
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INTERFACE SIGNAL
SERIAL INTERFACE CONFIGURATION

pem=mm——— Customers IlF f------ ' fe-m=emmm—————- NP42B1MFO1 | =--======-mmcmmmmmmmaaa-
i : :
i P
! ]
! R7-AO el : : mxmalp- R7-RO
5 G7-G0 =l —:——-i-- sy G7-GO
i B7-B0 w 7 :| '. . m B7-80
1 HSYNC —» DS90CF383A | ~T——1» &sggcmqm | —m» HSYNC
E VSYNG —p (LVDS Transmitter) : 1 { receiver) » VSYNC
I BLKH —m - —» BLKH
' RV N H ! ‘ —p RV
i1 ADCK —» : ) —p» ADCK
1 1
E PSCK E E
i PLE ; : )
i PSS : ! g > PLE serial interface
! CLE : H
i PSSC : : 3.3V
: i A CMOS
¥ SL H e Interface selaction signal (fix to “L.") > (evel
1
i (INV) : 4:,, NEC intemal test function use only {fix to “L”) signals
H ALARM ; p  Alamm signal out (L: alarm status)
| SDATA i -
4 .
E ng - H } Mode setling serial signals
1
a , /
i .
1 1
' :
1 1

e e e o i A Y = =
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ELECTRICAL CHARACTERISTICS
1) Interface Signals; Absclute Ratings

Common conditions: Ta=25%C, Vcc=5V

Table 4. Absolute Ratings

tem Parameter Symbol Ratings Unit
RA-, RA+, RB-, BB+, RC-, RC+, | Input Voltage Vi 03t03.6 \'
RD-, RD+, RCLK-, RCLK+ | t i A
Input nput curren i -— |
Signals | peek, PLE, CLE, PSSC, SL,|InputVoltage vi 051060 | V
SDATA, SCK, LE Input current l +20 mA
Output Voltage Vo -0.5t05.5 v
Output | pos ALARM P g
Signals Output current Io +25 mA
2) Interface Signals; Electrical Characteristics
Common conditions: Ta=25°C, Vee=5V
Table 5. Electrical Characteristics
Signal ltem Symbol Conditions Min. | Typ. | Max. | Unit
High Level Input Voltage VTH Voue1.2V - - 100 | mV
vas Low Level Input Voltage VL Von=1.2V -100 — —_ | mv
Input Current ™ V|N=+2.4/GND - - +10 HA
High Level Input Voltage Vi ———— 2.0 - -
Low Level Input Voltage Vi e - - 0.8
3.3v '
Input Current I Vi=V¢c or GND - -— 5.0 HA
CMOS
High Level Output Voltage | v,y lo= -1mA 22 - -
Low Level Output Voltage VoL lo=1mA - - 05
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INPUT SIGNAL FUNCTION of LVDS transmitter (DS90CF383A)

Table 6. Interface Signal Function

Symbol Function (Remarks)
R7 to RO 8 bits red video signal (Note 1) {(R7:MSB*, R0:LSB")
G7 to GO 8 bits green video signal (Note 1) (G7:MSB*, GO:LSB™)
B7 to BO 8 bits blue video signal (Note 1) (B7:MSB*, BO.LSB™)
ADCK Clock for video signal (latch the video signal at falling edge)
HSYNC Horizontal synchronous signal _tw=4TADCK min. (negative pulse)
VSYNC Vertical synchronous signal tw=200ns min.  (negative pulse)
BLKH Videc blanking and/or muting (Note 2) { “H” in blanking, muting )
RV Reverse the RGB video data polarity {Set to “L” level for normal use}

* MSB: Most Significant Bit

** | 8B: Least Significant Bit
Note 1: The RGB video signal should be compensated with Inverseycircuit before input to the color

plasma display module.
Note 2: While BLKH input is “H” level, all display area image tums to black color display.

INPUT SIGNAL FUNCTION PDP module (NP42B1MF01)

Table 7. Interface Signal Function

Symbol e Function (Remarks)
RA- I | Video signal input A- LVDS signal
RA+ | | Video signal input A+ LVDS signal
RB- 1 | Video signal input B- LVDS signal
RB+ | | Video signal input B+ _ LVDS signal
RC- | | Video signal input C- ~__LVDS signal
RC+ | | Video signal input C+ - LVDS signal
RD- 1 | Video signal input D- LVDS signal
RD+ | | Video signal input D+ LVDS signal
RCLK- | | Clock signal clock- LVDS signal
RCLK+ | | Clock signal clock+ LVDS signal
SDATA I | Mode setting serial data {48-bit)
SCK I | Clock signal for SDATA
LE : I | SDATA write enable ‘ (“L” in SDATA write)
PSCK I | Clock signal for PSS, PSSC serial data {latch in positive edge)
PLE | { PSS data latch enable {“L" in PSS data read)
PSS | O] PLE average luminance signal {10-bit)
CLE 1 | PSSC data write enable (“L” in data write)
PSSC I | PLE luminance control data (8-bit)
SL | | Interface selection signal (Fix to °L")
INV | | NEC internal test function use only (Fix to “L")

Alarm signal for panel broken and failure of a9

ALARM O internal gower-sc':\?rce. (Note 1)nd o ("L" In alamed status)

Note 1: When ALARM output tumns to “L” level, high voltage power input (Sustain power supply: Vs, and
Data power supply: Vd) should be switched off immediately. When glass panel is broken, high
voltage may occur at the electrode section and cause electric shock. Failure of internal power-
source cause over-power status and gives damage to the display panel and driver-circuits.
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Set-up of control mode signals and display position

e\ A\ [
| | 200 nsec min.
) 1,100 nsec min.

SCK

10 nsec min. 4 |1g nsec min.

SDATA :X DOX |::1XI DzIX D3X D4X DsX DGX DTXDB

Set-up Sequence:
1. SetLEto "L level.
2. Enter the 48 bits of SDATA into the module synchronizing to the serial clock signal (SCK)
3. SetLE to “H level,

Note 1: SCK clock rate: TMHz max.

Note 2: Serial input data should be refreshed at least in every 5 or 6 seconds or less.

Note 3: Serial input data (SDATA) is latched into the module at the falling edge of the VSYNC signal
after "LE” signal is retumed back to “H” level. When VSYNC is overlapped with the “L E” signal’s
“L" period, the serial data is latched with the next VSYNC timing.

Note 4: When only 48 SCK clocks are entered while LE is “L" level period, SDATA become enable, If
SCK clocks number is not 48, SDATA is not refreshed.

Note 5: When powers are supplied to the module, serial data in the module has vague status. Thersfore .
serial data should be refreshed after powered on.
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Mode setting signals
Table8. Contents of SDATA (Mode setting setial input data)
SDATA | Signal name Function Remarks

DO Spate bit Fix to “L” level

D1 CODE 2 PC(56 to 75Hz) Video(50Hz) PC, Video(56-84Hz)

D2__| CODE1 Subfield length selection bits | SOBE; | L L

D3 CODE O CODEQ L H L

D4 PRIM1 NEC internal use Fix to "H”

D5 PRI MO NEC internal use Fix to “H"

D§ SAFEL NEC internal use Fixto ‘L’

I.: PLE normal operation
D7 LIFEH Switch for PLE luminance level | H: Fix PLE to low luminance level for longer life
operation :

D8 Spare bit Fix to “L° level '

Do | SELFPLEH | Switchforinternal PLE?and | Interel BLE Sonto

D10 | TSELB Switch for ADCK data latch timing| { Pl Baling edge L: Rising edge)

D11 EV 2 Hz 50 5664 66 67-71 72-15

Di2 Fv 1 Vertical frequency selection bits h% ||: l[ h h Ifj

D13 EV 0 FVO L H L H L

D14 DISPLINE 2 line 400 480

D15 | DISPLINE 1___| Display line number plz L L

D16 DISPLINE O DLO L H
D17 DISPDOT 2 Bisgls Bto : 8115_3
Di8 DISPDOT 1 Display pixel number/ine DD C H
D19 DISPDOT O DDO L H

D20 VDELAY 256
D21 VDELAY 128 :
D22 VDELAY 64 Set the display start line numbers after the falling edge
D23 VDELAY 32 . . . of the VSYNC.
D24 VDELAY 16 g;slefrostt::“‘:;lf:lr?:f:g: 9 Range of setting line humbers: 0to 511
D25 VDELAY 8 This number should not exceed the total line numbers
D26 VDELAY 4 in one frame period (1V).
D27 VDELAY 2 :
D28 VDELAY 1
D29 HDELAY 512
D30 HDELAY 256
D31 HDELAY 128 _ Set the display start pixel numbers after the falling
D32 HDELAY 84 edge of the HSYNC.
D33 | HDELAY 32 Display start horizontal position g i _

D34_| HDELAY 16 Refor to the “Dh" in the tabla 8 | |2g® of setting line numbers: 0 to 1023

‘ This number should not exceed the total line numbers

D5 HDELAY 8 in one line period (1H}

D36 HDELAY 4 )

D37 HDELAY 2

D38| HDELAY 1

D3g HPOS 3 Setting of horizontal display Position Left-----—----— Center —----——-- Rignt

D40 HPOS 2 position in normal mode (640- Eggg II: - ||: ------ E ------- n H H

D41 | HPOS 1 pixelline display). Display positionf POS1 LLH.oL oL HH

D42 HPOS 0 is adjustable by 2 pixel. steps. POS0 LHL ....L --H L H

D43 MASKLEVEL 3 Level(%) 0.7 22 45 9 14 176 225 24
Das | MASKLEVELz | Graylovelinblackarea {9 58 3§ LB nuTn
D45 MASKLEVEL 1 (Possible to set 0-24% of white MU L I|: L t' E AHLLLLHHHH
D46 | MASKLEVELO | '°¥®) M LhUHCHCHORUCHODROH
D47 Spare bit Fix to “L" level
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Example of video signal input and signal timing

Table 9. Relation Between Input Video Signa! and Module RGB Signal Input
Video Signal RGB Signal
Normel Display Mode Full Display Mode
Mode signal (Aspect Ratlo 4:3) (Aspsct Ralio 16:9)
Nominef dala Nominaldata| -
Numbsr . |Bubfisid| Yertical | Line | Recommended | readstart | Pixel | Recommended | readstart | Pixel
" Display Vert | ylines [ HOZ- | lengtts |irequency | nwmber | dotclock numoers | iming afier | No.Alins | dat~cdock rumbers | tming atter | No/line
Signal uion | F F ;
No| Name | Resolution - Freq. | o | Freq inons hrizonkal | sy, signal incna orzonesl | sync. signal
dotrline) | (H2) | o | () sychvanous sl sychvonous signe)
HEE period period
Q|O|O|F|F|F|D|D|D D|D|D D|D|D
p|pjo|v|v|v|L]L|L| Moz teq:Miz| Dv | Dh |D|D|D{Mofz fea:MHZ | Dv | Dh |D|D{D
E(EjE|2[1]0]2]|1]0 2|10 2{1|o
2l1]0
1 | EUTV | 8530480 | B0.0 525 [26.25 L|{LJHJL|LILIL]L}H]| 780 (20.48) | 38 | 128{L|L|L| 1040(27.83)| 38 |17 |L[H|H
:.'3333 2 | EDTV | 8530480 so.04 | 525 |staz|i|m|o|c)einfe|c|n 780 (24.86) | 36 | 116 |L|L|L|1040 (32.73)| 35 {154 L|H|H
a | HOTV | 8530480 80 | 11252 [as7s|L|H|L{L|L|H|L|L{H 1054 (35.57)| 40 | 113 L[H|H
4 NEC |6400400| 564 440 |2as3|L|LfL|L|L|H|L|L|L] 848 (21.05) | 33 | 149 |L|L|L|1130 (28.08)| 33 | 199 |L|H|H
5| Nec |e4o0d00] 70 | a9 |ataz|i|iiL|L|H|H|L|L]|L] soo(2s.18) | 36 | 143|L]|L|L]1068 (33.55)| 38 |191{L|H[H
6 IBM | 64001400 70 449 [3147|L|L|L|L|H|H{E]L]|L] 800¢25.18)] 36 {146 |L[L|L]|1066 (33.65)| 36 |195|L|H|H
7 | vaa |eaonaso| sema | s25 [staz|i|efiic||n]i|c|H] 2002518 35 | 144 |L|L]L]|1066 (33.66)} 35 | 182 fL[H|H
oo | 8] 1M |Be0maso| seee | 525 stazjiiL|L]L]L]H[LIL K] 800(@25.18) | 27 | 136|L[L |L|1066 (33.55){ 27 | ¥B1 |L|H|H
modal o | yec |es00480] 5004 | s25 [3t47|LiL|i|L|L[n|L|L|H]| 800 e25.18) | 38 [ 145 |L]L|L 10866 (33.55) 39 |193|L|H|H
10| mac |es00480] es88 | 525 |asoo|L|L|L|L|H|L|L|L|H] 864 (30.24) | 42 [ 160 |L|L[L]1152 (a0.32)] 42 (2183 | L{H|H
11 | VESA | 6400480 | 72.8 520 (3z.86|L|L|L|H|L|L]L]L|H] B32{31.5) | 31 | 168 |L|L{L|1108{42.00)} 31 | 224 |L|HIH
12| vesa |eso0480| 75 | 500 [s7siL|{L|LiH|L|{L|L|{L{H] 840315 | 19 [1B4|L[L]|L]|1120 (42.00)] 19 {245 |L{H[H
13| 1Bm |es0o4s0| 75 | 525 [ssasli|L|c|H|L|L|L|{L|{H] 800 (31.5) | 34 | 144 L {L|L|1067 (a2.00)| 34 |102|L[H|H

Note 1: Maximum data clock (ADCK) frequency is 50MHz.

Note 2: Maximum horizontal frequency in Video mode is 47 kHz

Note 3: Maximum horizontal frequency in PC mode is 70 kHz

Note 4: Vertical frequency range is 50Hz to 75Hz.

Note 5: D14 to D19 (Display lines number and Display pixel numberllme) of serial mput data should be
set correctly according to the display data. If do not correct, PLE function is not operated

correctly.

Note 6: When one horizontal signal period is divided equally with the value of above “Recommended
dot clock numbers in one horizontal period”, the effective display width of the video signal
becomes equal with the width of the screen width.

When over-scan is required, this value should be adjusted to smaller value.
Note 7: When one horizontal signal period is divided equally with the value of above "Recommended

dot clock numbers-in one horizontal period”, Dv and Dh values in the same row gives the
display image position at almost the center of the screen.
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LVDS (FPDLINK) data transfer format

Synchronous signal Transmitter Receiver
Control signal

7 Datarate7 times (—ﬂ
BLKH, RV, V,H =9 No. of signal line 1/7 = BLKH, RV, V, H

Synchronous signal
Control signal

-
(ﬁBBITRvideo datab% Rv B1B0G1GORIRO RD { 8 BIT R video dataé

ELKH Vv H BTB6B5Ba RC

s am

(8 BIT G video data )

BIB2G7G8G5G4G3 R

)

{ 8 BIT G video data )Z

Serializer
Desetlalizer

COOOOCO

GZR7TRERSR4RIRZ  RA

Ds
=

{ 8 BIT B video data 5 —cx:x:x:x:x:x}jb_’ {8 BIT B video data b

%

L ¥

h - | ||
@ S BOLK c
wi DCLK
DCLK -
=D\ = > /
/——1-_/ )
\ J Falling edge

( As for detail of LVDS interface, please refer to www.national.com .)

[SERIAL INTERFACE]
SIGNAL TIMING
Refer to the timing diagram on the following pages.

input video signal format is determined by Mode signal (refer to Table 8)

“Tapck” shows 1 cycle period of ADCK.

“tvs” shows negative pulse width of VSYNC. .

“tvh” shows negative pulse width of HSYNC.

“1H” shows 1 cycle period of HSYNC (Horizontal Synchronous Signal).

“1V” shows 1 cycle period of VSYNC (Vertical Synchronous Signal).

“Dv” is a period between “leading-edge of the vertical synchronous pulses” and “ valid RGB lines
data read start timing ”

“Dh” is a pariod between “leading-edge of the horizontal synchronous pulse” and “ valid RGBE dots
data read start timing ”

In case nomal mode {640 dot mode) is selected, both sides are masked with gray patterns.

In case 400 line is selected, upper 40 lines and lower 40 lines are masked with gray patterns.
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Timing Diagram (Normal Display Mode, 480 lines)

1V {refer fo the Vert. Freq. in Table 8)

VSYNC U [ |
L 100US max. o 1, 100us max.
BELKH
wsyne  TTIT THTIT llll TR IO T T TRIT TV |H| TITT TITTIT
1234 L 1234 480 .,__-__1534 1234
‘(200nsmln.l : ‘
VSYNC &8 min ; s 3 1H | (refer to TTEQHDZZB-O Freq. in Table 9)
HSYNCI.I].IUU IJ.I_UIJELULILILILIIIIIIIIIII
01 2 Dv-t Dv

Dv (refer 1o Table 8

RGBData [1[1[1 [ aliaisininizizinisininininig

-

ths
{4 TADCK min.) i

HSYNC — e h
5ns min. -Lz

ADCK nﬂ;ﬁ rl_rl_l‘u—l_im rﬁ.ﬁmm ylglighgim

| 012 E:T
h (refer to Table g
RGBData JIIT . X O oXmXoa . VeeadGeed LT T . Y XorXozXe)

|

DS9OCF383A
] 1
: i
RGB data P 1.5V >E 1.5V

E ADCK (falling edge active) E
ADCK i Y 1.5V [

1 .

1 i '

1 1 1

: ' 1

! Setting time i Holding time I

1 . 1 . i

] 25ms min. | Oms min. i

< > >

] (]
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Timing Diagram (Full Display Mode, 480 Lines)
1V (refer to the Vert. Freq. in Tabla 8}
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Interface connector pin assignment and input output circuits

Following shows the interface connector pin assingnment and input output circuits in the PDP module.

FEEEEA R e

WWMMNKNMNMNNMNDNDNNNDN
“ OO\ OWN-=O

GND _—_.l
GND 10600hm DSS0CF384A
RA- terminftion
RA+ - [ ! > . R7- RO
-——‘ | =
GND 8 G7- GO
=
RB+ 2 B7- BO
GND —¢ —» & »H
RC- [ >V : .
RC+ i » BLKH (video blanking and/or muting)
>RV (set to “l.” level for normal use)
GND ¥
RCLK-
PLL > i i
RCLK ™ ':1>_._. > ADQK {falling edge active)
GND —9
RD- o 1>_
RD+ "
gzg 8.3V CMOS buffer ICs
# 10kohm pull-up ]|:
PSCK ; 10kohm puil-up ::
PLE * 4{ >
PSS < ol
4 10kohm puli-up \II>-—> PLE serial interface
IC:IS-EC ; 10kohm pull-up li: ,
sL §10kohm pulkup D——» Interface selection signal (Fix io “L")
INV ;kc’hm pulkdown I > 1 » NEC internal test function use only (Fix to ‘L")
ALARM +—j——— Q Alarm signal out (L: alarm status)
ggETA - 410kohm pulk-up |,
10kohm puli- II>
SCK 3 i D~—> Mode setting serial signals
giokohm pull-up ll: L,

LE
GND -g?_

Type of serial interface connector
Module side connector: FI-TWE31PB-VF

Mating connector:

Connector supplier:
Fitting cable:
(Total cable assembly recommends to be shislded)

FI-W31S (plug housing)

FI-C3-A1-15000 (contact)

Japan Aviation Electronics Industry, Limited (JAE)
AWG#28 to 32 twist pair cable
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Display position
The relation among Dv, Dh, and the display position is as shown below,

Number of clocks (ADCK) per 1H period

Dh 853 clocks (full mode)
ple 640 clocks (normal méde) >
23 A T~—"="="T-- e e --
I
I
¥
I
-] vy .,
2 3,
o
=3 I
> 1
= = 1
S| g
| E| .
S —g " Display area
2 1
z 88| .
¥ g .
el
¥ 1
1
. - ———— e —————— = ——

' v e e G ew wm e MR Em Em E v e s omm am o

1) Setting range of Dv and Dh
Dv: 9bit 0-511 line (HSYNC)
Dh: 10bit. 0-1023 dot (ADCK)
2) Limitation of number of clocks per 1H period
normal mode: (Dh)+2+640 Number of clocks per 1H period 11bit+10bit = 3071
fullmode: (Dh) +2+853 Number of clocks per 1H period 11bit+10bit = 3071
3) Limitation of number of HSYNC pulses per 1V period
(Dv) +2+480 Number of HSYNC pulses per 1V period 2047 (HSYNC)

Disglay' position setting in normal modes (aspect ratio 4:3)

Position8

Position0
(Center)

16 positions can be set by 2-pixel pitch through “Mode setting serial data”.
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PLE (Peak Luminance Enhancement) FUNCTION

The PLE function makes it possible to increase the luminance level of the PDP display when the average
luminance level of the input video signal is low. This PLE function reduces the maximum power by
absorbing the luminance when the high-power-load-image is displayed, and resulis in a higher contrast
level. ‘

PLE circuit structure
' Color plasma display External PLE control circuit
digital module or
internal PLE control circuit
Average
luminance level PLE response
Video R | Input signal signal control cireuit
input G | average luminance| p————-T"""1(" Hysteresis and/or
signal B ] calculation circuit lowpass fiker
funcition
Display &
luminance level .
. . PLE characte
Display control signal se?ttiﬁg circ?.l?t"cs
luminance level | L~
. . - vl
control circuit | | ROM look-up table
microprocessor

This plasma display module has following two modes. These two modes can be selected by the mode |
control signal.

1. “Intemal PLE" mode -— Builtin PLE function in the PDP medule itself.
This PLE mode realizes one of the best PLE characteristics without any additional circuit.
Therefore this mode is very convenient, and it is recommend to utilize this function actively.

2. “External PLE” mode -— Extemally controlled PLE function from the customers interface circuit.
Extemal PLE mode enables to make customer's original characteristics within the limitation range.
The PLE characteristics is strongly related not only the luminance characteristics of plasma display
module but also the power consumption and the generated heat, therefors it is required to obtain the
acknowledgement of NEC conceming the external PLE characteristics to be set at the customer.

(Caution) , .

When use the external PLE function, please use within the Emitation range. If external PLE
characteristic is set outside of the limitation range, plasma display module may have damage.
Any trouble caused by this incorrect operation is not included in the warranty

Power consumption and generated heat of plasma display module varies depending on the
setting values of PLE characteristic. Therefore the temperature investigation and optimization of
cooling design should be done in the state mounted in the plasma display set. ‘
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Characteristics of internal PLE

When PDP module displays full white with maximum luminance, or when PLE characteristic has some

delayed response and display image is changed from full black to full white, large sustain current (ls-
peak: 10A max.} flows, and plasma display becomes over power status.

In the internal PLE function, when the "Average luminance level” increases, in order to avoid large
sustain current flow and over power status, the “Display luminance level” is immediately reduced to the
setting level with quick response. And when display load decreases, in order to avoid image flickering

caused by the short term average luminance level's fluctuations, the “Display luminance level’ is
gradually move to the setting level with a slow response characteristic. '
(Refer to the following figures)

100 %
. ) Less than 4% gray level
Average luminance Full blac| . Full white g (PLE become max. Igmg'nance ievel)
level signal 0%
(PSS) Slow response characteristic
in order avoid image flickering
255 - o V4
. % Delayed PLE response
Display luminance level o characteristics
control signal o (Inhibited)
(PSSC) Quuick respsnse PLE characteristic in
0 order avoid large sustain current
i _ PLE level

transfer period
Inhibited luminance -

_— ._*,-d characteristic when

Y delaved PLE

Display luminance

variance L :
Average sustain , Inhibited sustain current
currgnl level L & | characteristic when
. %, delayed PLE response
Daverage of rippled Is-pl .
current (1 OA max') 0....

Is-a Max:

OA.
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CONNECTORS PIN ASSIGNMENT
(For the connector position, please refer to the Rear View in the Outline Drawing)

1. POWER INPUT CONNECTORS

Table 10. Connector CN104 Pin Assignment
Pin No. Symbol Pin No. Symbol

1 LVvP 2 GND
3 GND 4 Voo
5 GND 6 GND
7 Vd 8 N.C.
9 Vs 10 Vs

N.C.: non-connection pin.

Module side connector: B10PS-VH

Mating connector: VHR-10N (housing),

Connector supplier:

SVH-21T-P1.1(contact)

J.8.T. TRADING COMPANY ., LTD.

Fitting Cable: Equivalent o AWG#20
Table 11. Connector CN105 Pin Assignment
Pin No. Symbol Pin No. Symbol
1 Vs 2 - - Vs
3 N.C. 4 vd
5 GND 6 GND
7 Vee 8 GND
.9 GND -— e
N.C.: non-connection pin.
' Module side connector:  B9PS-VH

Mating connector:

Connector supplier:

VHR-8N (housing),

SVH-21T-P1.1 (contact)

J.5.T. TRADING COMPANY, LTD.

Fitting Cable: Equivalent fo AWG#20

{Note): If using a long cable, applied voltage may be dropped bécause of its resistance.
Specified voltage should be applied cqrrectly at the input Qf the module side connector.
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2. SIGNAL INTERFACE CONNECTOR

Table 12. Connector CN201 Pin Assignment
Pin No. Symbol Pin No. Symbol

1 GND 2 GND
3 RA- 4 RA+
5 GND 6 RB-
7 RB+ 8 GND
g RC- 10 RC+
11 GND 12 RCLK-
13 RCLK+ 14 GND
15 RD- 16 RD+
17 ' GND 18 GND
19 PSCK 20 PLE -
21 PSS 22 CLE
23 PSSC 24 SL
25 INV 26 ALARM
27 GND 28 ~ SDATA
29 SCK 30 LE
31 GND - —_

Module side connector:  FI-TWE31PB-VF

Mating connector: FI-W31S({housing),

FI1-C3-A1-15000(contact)
Connecter supplier: Japan Aviation Electronics Industry, Limited (JAE)
Fitting Cable: ' AWGH#28 to 32 twist pair cable

(Totat cable assembly recommends to be shielded.)
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MECHANICAL DRAWING (Unit: mm)
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MECHANICAL DRAWING (Unit: mm)
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STUDS AND CONNECTORS POSITION
REAR VIEW OUnit: mmQO
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Locatable position of other parts or structures adjacent to the PDP module
Rear view (Unit: mm)
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IMAGE STICKING CHARACTERISTICS

1) Image sticking
The fluorescent substance used in the plasma module loses its luminance with the lapse of lighting
time.
This deterioration in luminance appears to be a difference in luminance in relation to the surroundings,
and comes to be recognized as image sticking.

In other words, the image sticking is defined as follows: when the same pattern (of the fixed display) is
displayed for a long time, a difference In luminance is caused around the lighting area and non-lighting
area due to deterioration in the fluorescent substance.

When the present pattem is changed over to another one, the boundary comes to be seen between
the lighting area and non-lighting area due to difference in luminance in the pattern shown shortly
before changeover. If this condition is accumulated, the boundary or image sticking comes to be seen
with the naked eyes.

2) Secular change in luminance :
The life of luminance, defined as the reduction to half the initial level, is more than 10 thousand hours
on average.
Conditions: All white (100% white) input at an ambient temperature of 25 °C.
However, this life time is not a guarantee value for life and luminance. It should be recognized simply
as the data for reference.

3) Warranty _
image sticking and faults in luminance and picture elements are excluded from the warranty objects.

4) Cause of deterioration in luminance _
A major possible cause of deterioration in luminance is damage in the fluorescent substance due to
impact caused by ions generated at the time of plasma discharges.

5) Practical value for Image sticking

The relationship between integrated lighting time and luminance in this plasma medule is described in
the attached material. In particular, the deterioration in luminance tends to be accelerated up to 100
hours in the initial period. In the initial period, the fixed display of patterns particularly tends to cause
image sticking. ‘

The practical value for image sticking is difficult to define in concrete numerals. As described below,
you are advised to take proper measures to make the occurrence of image sticking as slow as
possible. .

6) Proposed measures taken to relieve image sticking
So long as there is the reduction of luminance in the fluorescent substance, it is impossible to avoid
the occurrence of Image sticking. Therefore, to relieve image sticking, we offer you a method of
entering an image input that may ensure reluctance to the generation of the difference in luminance
reduction among the displayed dots.

The images from TV broadcasting involve a high rate of motion picture displays.
Theretore, there is less chance of being a cause of difference in luminance reduction among the cells.
Even when the fixed patterns are displayed, they generally last for a few minutes.

Since the same pattern is less liable to be displayed, there is almost no influence toward image
sticking. :

If the fixed patterns tend to be displayed for a long time, however, there occurs a substantial
imbalance between the lighting and non-lighting areas, thus causing a difference in luminance as a
result. In this document, we offer you some proposals of installation, paying attentions to the two
points: the reduction of difference in luminance achieved by integrated lighting time leveling and the
method of edge smearing to make image sticking hard to be discemed.
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The result from these proposals can, however, greatly depend on the contents of images and the
operating environment. Therefore, we consider that it is essential to take the suitable measures in

consideration of the customer’s operating environment.

Example of Proposal 1: The display position is moved while the fixed display pattem is changed over,
: or it is scrolled during the display.

Example of Proposal 2: If possible, a pattem of complementary color is incorporated (for integrated
time leveling).

Example of Proposal 3: The fixed pattern and the motion picture display are reciprocally exchanged,
in order to minimize the display period of the fixed pattern.

Example of Proposal 4: During operation, the luminance of screen is suppressed as low as possible.
For the display patiems, characters are indicated not on the black ground
(non-picture area) but on the colored ground (mixture of R, G, B
recommended).

7) Proposed countermeasures for the plasma module -
Since the PDP is a display that uses a fluorescent substance like the CRT, it is a fundamental
phenomenon that image sticking occurs. Unlike the CRT, the PDP gives rise to deterioration in the
fluorescent substance due to impact caused by ions generated during plasma display.
As a result of the above-mentioned improvements, it is possible to extend the PDP lifetime and relieve
the effect of bumning, but is impossible to realize the complete elimination of burning so far as a fixed
pattem is displayed for a long time.

Color plasma display luminance characteristic
12 - - l
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1. Warning and Cautions

Waming: Indicates a hazard that can lead to death or injury if the warning is ignored and the product
is handled incorrectly.

Caution: Indicates a hazard that can lead to injury or damage to property if the caution is ignored .
and the product is handled incorrectly

[Warning]
(1) This product uses a high voltage (420V max.). Do not touch the circuitry of this product with your

hands when power is supplied to the product or inmediately after tuming off the power. Be sure to
confirm that the voltage has dropped to a sufficiently low level.

(2) Do not supply a voltage higher than that specified to this product. This can damage the product and
may cause a fire. :

(3) Do not use this product in locations where the humidity is extremely high, where it may be splashed
with water, or where it is surrounded by flammable materials. Do not install or use the product in a
location that does not satisfy the specified environmental conditions. This can damage the product
and may cause a fire. .

(4) I a foreign substance (such as water, metal, or liquid) gets inside the product, immediately tum off
the power. Continuing to use the product as it is may cause fire or electric shock.

(5) If the product emits smoke, an abnormal smell, or makes an abnormal sound, immediately tum off
the power. If nothing is displayed or if the display goes out during use, immediately tum off the
power. Continuing to use the product as it is may cause fire or electric shock.

{(6) Do not disconnect or connect the connector while power to the product is on. it takes some time for
the voltage to drop to a sufficiently low level after the power has been tumed off. Confirm that the
voltage has dropped to a safe level before disconnecting or connecting the connector. Otherwise,
this may cause fire, electric shock, or malfunctioning. '

(7) Do not pull out or insert the power cable from/to an outlet with wet hands. Doing so may cause
electric shock. ‘ : :

(8) Do not damage or modify the power cable. Doing so it may cause fire or electric shock. )

(9) If the power cable is damaged, or if the connector is loose, do not use the product; otherwise, this
can lead to fire or electric shock.

(10} If the power connector or the connector of the power cable becomes dirty or dusty, wipe it with a

dry cloth. Otherwise, this can lead to fire.

[Caution]

(1) Do not place this product in a location that is subject to heavy vibration, or on an unstabie surface
such as an inclined surface. The product may fali off or fall over, causing injuries.

(2) When moving the product, be sure to tum off the power and disconnect all the cables. While moving
the product, watch your step. The product may be dropped or fall, leading to injuries or electric

~ shock. :

(3) Before disconnecting cables from the product, be sure to tum off the power. Be sure to hold the
connector when disconnecting cables. Pulling a cable with excessive force may cause the core of the
cable to be exposed or break the cable, and this can iead to fire or electric shock.

(4) This product should be moved by two or more persons. If one person attempts to camy this product
alone, he/she may be injured.

(5) This product contains glass. The glass may break, causing injuries, if shock, vibration, heat, or
distortion is applied to the product.

{6) The temperature of the glass surface of the display may rise to 80°C or more depending on the
conditions of use. If you touch the glass inadvertently, you may be bumed.

(7) Do not poke or strike the glass surface of the display with a hard object. The glass may break or be
scratched. If the glass breaks, you may be injured.

(8) If the glass surface of the display breaks or is scraiched, do not touch the broken pieces or the
scratches with bare hands. You may be injured.

(9) Do not place an object on the glass surface of the display. The glass may break or be scraiched.

2. Cautions on Design

(1) This product may be damaged i it is subject to excessive stresses (such as excessive voltage'.'
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current, or temperature). The absolute maximum ratings specify the limits of these stresses, and
system design must ensure that none of the absolute maximum ratings are exceaded.

(2) The recommended operating conditions are conditions in which the normal operation of this product
is guaranteed. All the rated values of the electrical specifications are guaranteed within these
conditions. Always use the product within the range of the recommended operating conditions.
Otherwise, the reliability of the product may be degraded. Use of the product with a combination of
parameters, conditions, or logic not specified in the specifications of this product is not guaranteed. If
intending to use the product in such a way, be sure to consult NEC in advance. _

(3} This product emits near infrared rays (700 to 1100 nm) that may cause the remote controllers of other
electric products to malfunction. To avoid this, use an infrared absorption filter and thoroughly
evaluate the system and environment.

(4) This product uses high-voltage switching and a high-speed clock. A system using this product should
be designed so that it does not affect the other systems, and should be thoroughly evaluated.

(5) This product has a glass display surface. Design your system so that excessive shock and load are
not applied to the glass. Exercise care that the vent at the comer of the glass panel is not damaged.
If the glass panel or vent is damaged, the product is inoperable. :

(6) There are some exposed components on the rear panel of this product. Touching these components
may cause an electric shock. _

(7) This product uses a high voltage. Design your system so that any residual voltage in this product is
dissipated quickly when power is tumed off, observing the specifications. '

(8) This product uses heat-emitting components. Take the heat emitted by these components into
consideration when designing your system. If the product is used outside the specified temperature
range, it may malfunction.

(9) This product uses a high voltage and, because of its compact design, components are densely
mounted on the circuit boards. If dust collects on these components, it can cause short-circuiting
between the pins of the components and moisture can cause the insulation between the components
to break down, causing the product to malfunction. ‘

(10) Regulations and standards on safety and electromagnetic interference differ depending on the
country. Design your system in compliance with the regulations and standards of the country for
which your system is intended. :

(11) To obtain approval under cerlain safety standards (such as UL and EN), a filter that passes a shock
test must be fitted over the glass surface of the finished product. In addition, it must be confirmed
that the level of UV emissions is within the range specified by such standards.

(12) If this product is used as a display board to display a static image, “image sticking” occurs. This
means that the luminance of areas of the display that remain lit for a long time drops compared with
the luminance of areas that are lit for a shorter time, causing uneven luminance across the display.
The degree to which this occurs is in proportion to the luminance at which the display is used. To
prevent this phenomenon, therefore, avoid static images as much as possible and design your
system so that it is used at a low luminance, by setting PLE to the maximum level.

(13) Within the warranty period, general faults that occur due to defects in components such as ICs will
be rectified by NEC without charge. However, IMAGE STICKING is not included in the
warranty. Repairs due to the other faults may be charged for depending on responsibility for the
faults.

{(14) This product is designed to NEC's “Standard” quality grade. If you wish to use the product for
applications outside the scope of the “Standard” grade, be sure to consuit NEC in advance to
assess the technological feasibility before starting to design your system.

3. Cautions on Use

(1) Because this product uses a high voltage, connecting or disconnecting the connectors while power is
supplied to the product may cause malfunctioning. Never connect or disconnect the connectors while
the power is on. Immediately after power has been turned off, a residual voltage remains in the
product. Be sure to confirm that the voltage has dropped to a sufficiently low level.

(2) Watching the display for a long time can tire the eyes. Take a break at appropriate intervals.

{3) Do not cover or wrap the product with a cloth or other covering while power is supplied to the product.

(4) Before tuming on power to the product, check the wiring of the product and confirm that the supply
voltage is within the rated voltage range. If the wiring is wrong or if a voltage outside the rated range
is applied, the preduct may malfunction or be damaged. ' :
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{5) Do not store this product in a location where temperature and humidity are high. This may cause the
product to malfunction. Becauss this product uses a discharge phenomenon, it may take time to light
{operation may be delayed) when the product is used after it has been stored for a long time. In this
case, it is recommended to light all cells for about 2 hours (aging).

(6) If the glass surface of the display becomes dirty, wipe it with a soft cloth moistened with a neutral -
detergent. Do not use acidic or alkaline liquids, or organic solvents.

(7) This product is made from various materials such as glass, metal, and plastic. When discarding it, be
sure to contact a professional waste disposal operator.

4. REPAIR AND MAINTENANCE

Because this product combines the display panel and driver circuits in a singie module, it cannot be
repaired or maintained at users’ office or plant. Arrangements for maintenance and repair will be
determined later.

5. OTHERS

(1) I your system requires the user to observe any particular precautions, in addition to the above
wamings and cautions, include such caution and waming statements in the manual for your system.

{2) if you have any questions concerning design, such as on housing, storage, or operating environment,
consuit NEC in advance.
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