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Fujitsu Plasma Display Product

Introduction

Fujitsu Limited, Japan, began research and development for flat panel displays in 1965
and has been mass producing them since 1972. Today, with over 100,000
high—information content displays shipped annually, the Company is the largest worldwide
commercial supplier of AC—-memory plasma displays. Fujitsu Microelectronics,
Incorporated, Electronic Components Division, located in San Jose, California, functions as
the marketing arm for the Company’s Plasma Display Panels (PDPs) in the United States,
Canada, and South America.

Fujitsu chose to focus its efforts on AC—Memory plasma display technology because the
resulting panels thin profile, light weight, graphics generation capability and crisp
readability best address the future of display technology — high—definition television.
Today, Fujitsu Plasma Displays are found in a variety of applications from financial
transactions displays (ATMs, POS terminals) and medical instrumentation to factory
automation equipment and computer workstations. This wide—range usage is due largely
to the panels high reliability and large capacity, coupled with brightness and high contrast.
Furthermore, AC—Memory plasma displays employ a non—-scanning technology and are
inherently immune to electromagnetic interference. These features make them well suited
for use in equipment that operates where electromagnetic fields (EMI) are present.
Examples of such EMI-Resistant applications include aluminum and steel mills, electrical
control rooms, and magnetic resonance medical equipment.

AC—-Memory Technology

Plasma display panels are unique from other display technologies because they are powered
by emissions generated by a gas discharge. The PDP consists of two glass substrates, each
containing an array of electrodes. These substrates are arranged so that the two electrode
arrays (X and Y) face each other, separated by a 0.1 mm gap. After the periphery of the
substrate assembly is hermetically sealed, neon gas is pumped in. Discharge between the
electrodes occurs when 100 to 200 volts as applied to specific X and Y electrodes, causing
the neon gas to emit the panel’s characteristic orange light.
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Types of Panels

Plasma display panels are available as numeric displays, where the electrodes are fixed in an
8-segment configuration, or as graphics displays, where stripe matrix—addressed electrodes
cross each other at right angles to form a pixel.

There are two types of plasma displays, classified by panel structure: The DC type, where the
electrodes are exposed, and the AC type, where the electrodes are covered by protective
insulating layers.

The DC PDP requires lower driving voltage, but its brightness eventually decreases over time
due to the lack of an insulating layer to prevent electrode deterioration at the time of discharge.
Sometimes the compound Mercury is used as a gas stabilizer inside the panel which presents
a health concern. The DC panel also requires a preliminary discharge which brightens
surrounding dots and results in the deterioration of display contrast. Furthermore,, its intensity
decreases markedly as the number of horizontal scan lines increases (Figure 1).
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Figure 1 Brightness Comparison Between Memory and Refresh Display
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With AC PDs, the protective Magnesium Oxide Layer insulates the electrodes and prevents
deterioration of the of the display brightness level. In addition, the panel memory function
stores the electric charge generated at the time of discharge in the protective layer surface.
This allows the panel to continue displaying one line even while another is being modified. In
effect, once a pixel is lit, it stays lit until another signal turns it off. Therefore, an increased
number of scanning lines enables the panel to display a great volumn of data over a large
surface area with uniform intensity without sacrificing panel brightness.

High Information Content Displays

Fujitsu began manufacturing ultra—high information PDPs in 1989. To respond to the demand
for smaller and lighter displays with improved performance for the personal computer and
workstation markets. Ultra—high information content displays are characterized as those with
1024 X 768, 1024 X 816, and 1280 X 1024 resolutions.

To keep panel thickness to a minimum, Fujitsu uses a 40V voltage resistant 64—bit LS| to drive
the 1024 electrodes. As a result, its standalone 1024 X 768 PDP has a depth of 9cm (3.5")
weights 5kg (11 Ibs), and requires only an AC100V to 120V input. While the panel’s physical
size is impressive, the technology needed to produce it presents some manufacturing
challenges.

For example, compared to an LCD display, the PDP requires a higher driving voltage, which
increases the driver circuitry cost. In orderto reduce the number of drive circuits and bring PDP
cost in line with other flat panel technologies used in PC and workstation applications, Fujitsu
developed the float—electrode system and low—voltage drive technology.

Reduction of Drive Circuits

Using the float—electrode (capacitance matrix) method, electrodes are scanned in an
interlaced pattern to reduce the total number of high—voltage driver ICs. Two capacitors are
situated at each end of each row of display electrodes inside the glass substrate (Figure 2).
Though these capacitors, two sets of drive electrodes are wired into the matrix.
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Figure 2 Cross Section of Plasma Display Panel Using Float Electrode Method

When two sets of drive electrodes are combined (voltage is applied), the row display electrode
(with both sides of the drive electrodes) reaches selective potential (high voltage) and other
display electrodes become half-selective (1/2 of applied voltage) or non—selective (zero
voltage).

If a voltage waveform sequence selects the application of voltage to display cells only at the
intersection of the column electrodes and the high voltage row display electrodes, multiple
driving of the row electrode occurs. For example, when a row electrode with 400 lines is driven
in a matrix of 20 X 20, row lines of row electrodes are selected and riven in 40 drive circuits.
In this manner, the number of row electrode drive circuits is reduced to that of conventional
circuits. The advantages are: 1) less power is heeded to drive fewer circuits; and, 2) a thinner
panel profile.

Pursuit of Low Voltage

The specific features of AC memory drive circuitry also contribute to obtaining low drive
voltage. After lighting all the dots on one row electrode, simultaneous application of an erase
voltage pulse to the row electrode and erase cancel electrode enables selective cancellation
with low voltage. This erase cancel address method reduce drive voltage from 100V to 30V
and creates highly integrated, miniaturized drive LSIs at a lower cost..
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Grey—Scale Display

Fujitsu also developed gray—scale display technologies that utilize multiple gradation application
software. DC PDPs achieve gradation display by using pulse duration modulation, which varies
the discharging time. With AC PDPs, graduation is obtained by frequency modulation, which
varies the number of discharges.

For example, with four—level grey scale, a small number of discharges (which produce low
brightness) and a large number of discharges (which produce high brightness) are displayed
alternatively on two display screens at a high speed. This combination produce for levels of
brightness. Displaying one frame on three screens with different brightness produces eight
gradations, and on four screens; 16 gradations.

In PDP graduation, the gray scale level is stable and the display brightness is proportional to the
number of discharges. In either the pulse duration modulation or frequency modulation method,
more than 64 gradations are theoretically possible. However, a newly developed drive method
technology for Ac multigradation eliminates the need for frame memory.

VGA Compatibility: Ease of Design

While modifications in panel design have enhanced the use of plasma displays in PC and
workstation environments, VGA compatibility and design—in time are other important factors.
Since CRTs and the flat panels don’'t communicate with the host system in exactly the same
way, each requires its own semi—custom, flat panel display controller card. Fujitsu eliminates
the problem and reduces the video subsystem cost by making its displays compatible with
readily available standard VGA graphics cards. Itis only necessary to slightly modify the video
BIOS and obtain a simple capable assembly to make the Fujitsu plasma display plug
compatible with a CRT used for VGA applications.

Future Developments

Fujitsu is continuing its plasma display R&D with efforts to attain finer dot pitch and produce
new driver ICs. A new gradation technology is also under development. Color PDPs are
currently being engineered, with production for the US market expected to begin by 1Q’'93.

VGA is a registered trademark of International Business Systems, Incorporated
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FPC4012NRUL-01
Plasma Display Unit

The FPC4012NRUL plasma display unitis an easy-to-view, high-brightness,
480-character AC-memory type plasma display panel. Dielectric strength
monolithic ICs are used for the drive circuits, and CMOS LSIs are used for the
control logic, making the unit more compact and reliable. Because the
interface is set up to match standard CRTSs, the unit can be easily connected
to all types of equipment.

* Bright, even, orange-on-black display
* [Easy-to-use CRT interface

* Monolithic IC driver

* Power-saving features

* Space-saving size and shape

* High reliablity

BLOCK DIAGRAM
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FPC4012NRUL-01

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.
Iltem Symbol Rating
Display Power Voltage Vo 170V
Logic Power Voltage Vee 7.0V
Logic 1 Voltage ViH 55V
Logic 0 Voltage VL -05V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Display Power Voltage Vo 147 155 165 \%
Display Power Current (Vo =155 V) Is — 60 75 mA
Logic Power Voltage Vee 4.75 5.0 5.25 \%
Logic Power Current (Vcc =5.5V) lcc — 0.6 0.65 A
Logic 1 Voltage Vi 2.4 — 5.25 \%
Logic 1 Current (V;4 =3.0V) I — — 80 HA
Logic 0 Voltage VL 0 — 0.4 \%
Logic 0 Current (V,_=0.4V) I — — -3.2 mA
Note: The maximum display power current is measured by displaying Bs at all positions.
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MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Display Panel

FPC4012NRPL

Number of Characters

480 (40 characters/line x 12 lines)

Character Size

2.7 mm x 3.9 mm

Character Font

5 x 7 dot matrix + cursor

Character Spacing

Row Spacing: 2 dots
Line Spacing: 4 dots

Effective Display Screen Size

166.2 (width) x 77.4 (height)

Dot Pitch

0.635 (H) x 0.6 (V) mm

Display Color Neon Orange
Dot Brightness 280 cd/m? typ.
Average Character Brightness 75 cd/m? typ.
Contrast Ratio 50:1

Viewing Angle 120 deg. min.
Weight 1.2 kg (approx.)

External Dimensions

See External Dimensions figure

Performance Specifications

Item Value
Ambient Temperature -5 to +50 °C
Storage Temperature —20to +70 °C

Humidity

20 to 85% RH

Ambient Pressure

Operation: 550 to 800 torr
Non-operation: 250 to 800 torr
Vibration
Frequency: 10to 55 Hz
Acceleration: 2 G max.
Time: Operation: 5 min. in X, Y, and Z direction

Non-operation: 2 hours in X, Y, and Z direction

Shock (non-operation)
Acceleration:
Time:

40 G max.
11 msec max.

2-5



FPC4012NRUL-01

Physical Construction and Operation

Display Surface

Glass Substrate (front)

. —d— e
[ ]

Glass Substrate (rear)

/ |/ \
/ V \ \
Protective Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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External Dimensions
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FPC4012NRUL-01

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Definition and Function
Character dot pattern (5 dots) input signal. Character dot data is read into the
(DATA 0 | unit’s register in order from character 1 to character 40 at the rising edge of each
Character Data . o : - ; O
to 4) clock signal. Data is displayed when these signals are at logic 1 level; nothing is
displayed when signals are at logic O level.
Input signal for controlling input timing of character data. Character dot data is read
Clock CLK . : ; .
into the unit when the clock signal rises.
. . o—— | Input signal for controlling scan timing of line electrodes. When each pulse falls, the
Line Synchronous Signal HsyNC | address is changed to the next line electrode.
. o—— | Input signal for controlling refresh speed of the screen. The scan position returns to
Screen Synchronous Signal | Vsync | jine 1 when the Vsvne signal falls.
Display Enable (DE) Regardless of the status of other signals, data is erased when this signal is at logic

0 level.
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Relationship Between Display Data and Display Dots

Line electrode

}3

Y1(Line-1 electrode)
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(Line-96 electrode)

Row
electrode

L
h
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00000 0000® O o)
00000 @e000e O o)
00ee® e000e O e
00000 eeee® O O
OO0000 Q:::Q
00000 . 00
Space Space

Interface Signal Timing

Symbol Min. Max. Unit
Tvsyne — 16.7 ms
tA 1 — us
Tusyne 150 190 us
tB/THsync® 10 30 %
t1 1 — us
t2 1 — s
Toik 1000 — ns
twis twH 200 — ns
t3 100 — ns
t4 800 — ns
tsu 150 — ns
th 80 — ns

Note: *The typical value for tB/Tygync is approximately 20%.
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Interface Signal Timing Chart
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FPC4012NRUL-01

CONNECTOR PIN ASSIGNMENT

Logic Connector

FCN-705P026-AU/M (Fujitsu)

Pin No. Signal Pin No. Signal
1 Vee (+5 V) 2 Ve (+5 V)
3 Vee (#5 V) 4 Vec (#5 V)
5 Vee (15 V) 6 Vee (+5 V)
7 SG1 8 SG1
9 DATAO 10 SG1
11 DATAl 12 SG1
13 DATA2 14 SG1
15 DATA3 16 SG1
17 DATA4 18 SG1
19 CLK 20 SG1
21 Hsvne 22 SG1
23 Vsyne 24 SG1
25 N 26 SG1

High Power Supply Connector

Pin No. Signal
1 Vo (+155 V)
2 NC
3 SG2

Applicable Connectors:

Housing: FCN-813J003-A (Fujitsu)
Contact: FCN-813J-T/Q (Fujitsu)
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FPF4015NRUF
Plasma Display Unit

The FPF8050HFUGA plasma graphics display unit consists of an AC
memory-type display panel with associated driver circuitry. This unit
uses a multiplex drive to provide a generous 320 X 120 full-dot matrix.
Dielectric strength monolithic ICs are used for the drive circuits, and
CMOS LSis are used for the control logic, making the unit more compact
and reliable. The orange—on-black, high—contrast panel provides an
easy—to—read display with no flicker or warp. Because the interface is set
up to match standard CRTs, the unit can be easily connected to all types
of equipment.

* Bright, even, orange-on-black display
* Easy-to-use CRT interface
* Monolithic IC driver

* Power saving features
* Space-saving size and shape
* High reliability

BLOCK DIAGRAM
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FPFA015NRUF

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.
ltem Symbol Rating
Display Supply Voltage 1 Vg 110V
Display Supply Voltage 2 Vwy 155V
Logic Supply Voltage 70V
Logic 1 Input Voltage \% 55V
Logic O Input Voltage \% -05V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Display Supply Voltage 1 Vg — 90! — \%
Display Supply Current 1 (Vg =90 V) Is — — 140 mA
Display Supply Voltage 2 Vw — 1402 — \%
Display Supply Current 2 (V\y = 135 V) Iw — — 30 mA
Logic Supply Voltage Vee 4.75 5.0 5.25 \Y,
Logic Supply Current (Ve = 5.5 V) lcc — — 0.8 A
Logic 1 Input Voltage ViH 24 — 5.25 \Y,
Logic 1 Input Current (V4 = 3.0V) IH — — 80 HA
Logic O Input Voltage VL 0 — 0.4 \%
Logic O Input Current (V,_ = 0.4 V) e — — -5.5 mA

Notes:  1The power source is required to be variable from 80 to 100 VDC.
2The power source is required to be variable from 130 to 150 VDC.
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FPF4015NRUF

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of Display Dots

320 (H) X 120 (V) dots (38,000 dots)

Dot Pitch

0.6 mm

Dot Size

Approx 0.3 mm dia

Effective Screen Size

1914 X 71.4 mm

Display Color Neon Orange

Dot Brightness (peak) 280 cd/m? typ

Contrast Ratio 20:1 min.

Viewing Angle 120° min.

Display Capacity 33% (12,800 dots) max

External Dimensions

See External Dimensions Figure

Weight

0.8 kg

Performance Specifications

Iltem

Value

Operating Temperature

-5 to +50°C

Storage Temperature

-20to 70°C

Humidity

20 to 80% RH (no condensation)

Atmospheric Pressure

Time:

Operation: 700 to 1114 mb
Non—Operation: 340 to 1114
Vibration

Frequency: 10 to 55 Hz
Acceleration: 2 G max

Operation: 5 minin X, Y and Z direction
Non-Operation: 2 hours in X, Y and Z direction

Shock (hon—operation)
Acceleration:
Time:

40 G max
11 msec max
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FPFA015NRUF

Physical Construction and Operation

Display Surface

Glass Substrate (front)

. ———
[V ]

Glass Substrate (rear)

/ |/ \
/ V \ \
Protective Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.

External Dimensions
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FPF4015NRUF

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Definition and Function
Dot matrix display data, which comprises of 8-bit parallel signals, is read at the
Display Data Signal DATA | rise of each CLK signal into the shift register in order from display blocks 1 to 15.
Dots light up at logic 1 and turn off at logic O.
. The CLK signal is the input signal used to control display data input timing. Dot data
Clock Signal CLK is read into the unit at the rise of each CLK signal.
. . ——— | The Hgync signal is the input signal used to control column electrode scan timing.
Line Synchronous Signal Hsyne Addressing is shifted to the next column electrode at the fall of each Hgync Signal.
: —— | The Vsync signalis the input signal used to control the screen refresh speed. Scan-
Frame Synchronous Signal | Vsync ning returns to the first column electorde at teh fall of each Vgyne signal.
- : The BRIGHTNESS CONTROL signal controls the display screen brightness. The
Brightness Control Signal B.C. screen goes to 100% brightness at logic 1 and to 50% at logic O.
Display Enable D. The DISPLAY ENABLE signal controls whether or not data is displayed, and over-
play ENABLE | rides other signals. Display is enabled at logic 1 and disabled at logic 0.




FPFA015NRUF

Relationship Between Display Data and Display Dots

Relationship Between Display Data and Display Dots

1st D
display A
block T

2nd

display T
block A

~No o hrWNN—2ONOOOPRA,WOWN—=O

15th

display T
block A

N O WN—= O

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8
Y9
Y10
Y11
Y12
Y13
Y14
Y15
Y16
Y17
Y18

character character

1st ‘ 2nd ‘

X

XXXXXXXXXXXXXXXXX
1234567 8 91011121314151617

—
—
—
—
—
—
—
—
—
oo

O

o
o
o
O
O
O
O
o
o

4
o
o
o
o
O
L

WWOCOCOOOOOOQOOOOOQQ--
Y114 OO0 0000000000000 00 - -
Y115 000000000000 000000 -« -
Y116 OO @000 00 000000000 - -
Y117 0000000000000 00000 - -
Y118 00000000 0000000000 - -
\Mitael Jo] lelelelelelel Jolelelele] IORNE
Y120 OO0 0000000000000 00 -« -

0000000000000 080 - -
0000000000000 080 - -
0000000000000 00000 - -
0000000000000 080 - -
0000000000000 080 - -
0000000000000 0000® - -
0]0)01010]0101010]0101010]010]0ICIC RN
ele] lelelelelelel 1 1 lelelelel 1 L
0000000000000 000 -« -
ele] leolelololelelolole]l 10)0I0ICICRNE
ele] leolelololelelole] 10160)10J0I0ICRNE
ele] leolelelolelele] 1010I0)10I0I0ICRNE
ele] lelelololelel jolelelelele] IO
00000000 0000000000 - -
0]0]01010]0101010]010]010]010]0ICIC RN
0]0]01010]0101010]010]010]010]0ICIC RN
0]0]0]0]0]0]010]6]010]016]610]0ICIC RN

40th
character

- 90000000
- 90000000
- 90000000
- 90000000
- 90000000
- 90000000
- 90000000
- Q0000000
00000000
- 90000000
- 90000000
00000000
- 90000000
- 90000000
00000000
- Q0000000
- Q0000000
- O000O0000O

00000000
- 90000000
- 90000000
- O0000000
- 90000000
- 90000000
00000000
- O000O0000O




FPF4015NRUF

Interface Signal Timing Table

Symbol Min Max Unit
Tvsyne - - ms
tA 1 — Hs
TusYNC 180 200 Us
tB 5 - HUs
t1 1 _ Us
t2 4 . Hus
Telk 1000 - ns
twh,twl 250 - ns
t3 100 - ns
t4 4 . Hus
tsu 150 . ns
th 100 Telk ns

3-9



FPFA015NRUF

CONNECTOR PIN ASSIGNMENT

Logic Connector

FCN-705Q034-AU/M

Pin No. Symbol Pin No. Symbol

1 Vee 2 Vee

3 Vee 4 Vee

5 DATAO 6 SG1

7 DATAl 8 SG1

9 DATA2 10 SG1

11 DATA3 12 SG1

13 DATA4 14 SG1

15 DATAS 16 SG1

17 DATA6 18 SG1

19 DATA7 20 SG1

21 CLK 22 SG1

23 Hsvne 24 SG1

25 Vsyne 26 SG1

27 B.C. 28 SG1

29 SUS 30 SG1

31 D. ENABLE 32 SG1

33 N.C. 34 N.C.

Power Source Connector
FCN-365P016-AU
Pin No. A B

1 Vg Vs
3 GND GND
4 GND GND
5 GND GND
6 GND GND
7 Vw Vw
8 Vw Vw

3-10
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FPFS8O50HFUGA

Plasma Display Unit

The FPF8050HFUGA plasma graphics display unit consists of an AC gas
discharge plasma display panel with bistable memory and associated driver
circuitry. The orange-on-black, high-contrast panel provides an easy-to-read
display with no flicker or warp. This compact unit can be connected to all
types of equipment with common CRT interfaces. The highly integrated drive
and logic circuitry and Fujitsu’'s unique protective film make the

FPF8050HFUGA a highly reliable display device.

* Bright, even, orange-on-black display

e Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

— | — Yo —
Vsvyne ot
Hsyne 1T ) Plasma Display Panel
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|
Clock | Counter — PDP Sustain
Timing Driver ] Shift Register and Latch

f
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byt
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FPF8050HFUGA

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.
ltem Symbol Rating
Sustain Voltage 1 Vg 125V
Sustain Voltage 2 -Vg -125V
Write Voltage Vwy 180V
Erase Voltage Ve 45V
Logic Voltage Vee Vv
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Supply Voltage 1 for Sustain Vg 85 951 105 \%
Supply Current 1 for Sustain (Vg = 95 V) Is — 75 160 mA
Supply Voltage 2 for Sustain -Vg -85 —952 -105 \%
Supply Current 2 for Sustain (-Vg =—-95 V) —lg — -75 -160 mA
Supply Voltage for Writing Vw 150 1653 175 \%
Supply Current for Writing (Vyy = 165 V) Iw — 10 20 mA
Supply Voltage for Erase Ve 38 40 42 \%
Supply Current for Erase (Vg = 40 V) Ie — 100 150 mA
Supply Voltage for Logic Vee — 5.0 5.25 \%
Supply Current for Logic (Vcc =5 V) lcc — 0.35 0.5 A
Signal Input Voltage (H-Level) A 2.4 — 5.25 \%
Signal Input Current (H-Level) (Vi =2.75V) lH — — 20 HA
Signal Input Voltage (L-Level) VL — — 0.4 \%
Signal Input Current (L-Level) (V| =0.4V) e — — -16 mA

Notes:  1The power source is required to be variable from 85 to 105 VDC.
2The power source is required to be variable from —85 to —105 VDC.
3The power source is required to be variable from 150 to 175 VDC.
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FPF8050HFUGA

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Display Panel

FPF8050HFPG

Number of Display Dots

640 (H) x 400 (V) dots (256,000 dots)

Dot Pitch

0.33 (H) x 0.33 (V) mm
(0.013 x 0.013 in.)

Dot Size

0.2 mm (0.008 in.) dia.

Effective Screen Area

132 (V) x 211 (H) mm
(5.197 x 8.307 in.)

Dot Brightness (peak) 150 cd/m?2
Contrast Ratio 20:1 min.

Viewing Angle 160° min.

Weight 1.7 kg

External Dimensions

See External Dimensions Figure

Performance Specifications

Item Value
Operating Temperature 0 to +50°C
Operating Humidity 20 to 85% RH
Storage Temperature —20to +70°C

Storage Humidity

20 to 85% RH

Atmospheric Pressure

Non-Operation: 340 to 1114 hPa

Vibration

2G

Shock

40 G




FPF8050HFUGA

Physical Construction and Operation

Display Surface

Glass Substrate (front)

\
[, T T | \ [ ]

S e Ay S Wp——

[V ]

Glass Substrate (rear)

/ |/ \
/ V \ \
Protective Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.

External Dimensions

4045 293+0.5 (11.535£0.020)
(0.177) hole ‘ Effective display area 210.87 (8.301)

EW@" I@@—ﬂ 1 H

Y

A

70+1

1131
| (4.449+0.039) (2.756+0.039)

[
Connector for signals Connector for power supply

20042
(7.874+0.787)

|
——

EEE“ I _\f[_q ¥ HJM_
< 31 > 27 max.
. 1.063
_ 300+2 (11.811+0.787) (1.220) . <(—>1 )
1 max - | | ~ 91

(0.039) T _.ﬁ

i—%._ (0.354+0.039)
T 1
T (0.039)

Unit: mm (inches)




FPF8050HFUGA

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal

Symbol

Definition and Function

Display Data Signal

DATA

The serial dot data which is input synchronized with the leading edge of the clock
signal.

Dots are lit at logical High and are not lit at logical Low.

The relationship between display data and display dots is shown in the following
figure.

Clock Signal

CLK

The input signal which controls the input timing of the display data.
Dot data is read into the shift register at the leading edge of the signal.
The number of clock signals during the period Hgync is 640.

Line Synchronous Signal

Hsvyne

The input signal which controls the scanning timing of the line electrode.
Address increment to select the next line electrode is done at the trailing edge of
each signal.

Frame Synchronous Signal

Vsvync

The input signal which controls the refresh speed of the screen.
The scanning position returns to the first line electrode (home position) at the trailing
edge of the Vgype-

Brightness Control Signal

B.C.

The input signal which controls the screen brightness.
Brightness is at its maximum at logic High, and is 50% of the maximum at logic Low.




FPF8050HFUGA

Relationship Between Display Data and Display Dots

Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
Line 8
Line 9
Line 10
Line 11
Line 12
Line 13
Line 14
Line 15
Line 16
Line 17
Line 18

Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode
Electrode

‘ Character 2 ‘ Character 1

Line 393 Electrode
Line 394 Electrode
Line 395 Electrode
Line 396 Electrode
Line 397 Electrode
Line 398 Electrode
Line 399 Electrode
Line 400 Electrode

‘ Character 50 ‘

0
1
2
3
4
5
6
7
8

T rrFrrrrTr-T— T -

—ANM T O OMN~NO0D

XXX XXX XX XXX XXXXXXX & ¢ & @& s s s s s s s
DO ODOLODOLVDOLODODO”OOLOOOLOOOO

T VT T T T TV T T T T T T T T T T T T

O 00O 0000000000000 0O

e e e e e e e e i A i e i
e e S e e S e e e e s e o e e s s e e

T T T T T T R T R T T T R T R TT R TT R TT R T R TT R TT R TT|

O+ QAN M IW©MNMN®
FANOFTOONDOD -+ "+ —
C C CCCCcCcCccCccCccc c cCc cCc CcCc Cc C
EEEEEEEEEEEEEETEEETE
J0 3 33 303 02235 209 33333333200

DATA 640 Column 640 Electrode x 640

S833883338883388338
CaNmtooNBe 2 NRFOON~N®e T T T T T T
apalaNalalialalalalalalalalalalalalal
Yi,. 00000000000 00000e - - -+ - - | Jolojol Jolele)
Y2 @OO00e000e000e00oeo: - - - - | Joleo] lelelele)
Y3 @O000e000e000e000eon:: -« - - | Jol Jolelele]e)
Y49 000000000000000000:: - - - - [ ] lojolele]e]e)
Y5 @OO0e0C00Ce000e00oeo: - - - - | Jol Jolelelele)
Y6 @OO0O0C00Ce00C0Oe00C0eo: - - - - | Joleo] Jeleolele)
Y7 @O00e0C0Ce0000000C00CO: - - - - | JoloJol Jeolele)
Y8 O00000000000OO00OO00L - » » - - OQOO00OO00O
Yo 000000000000 ee - - - - - o] 1 1 Jolele]e)
Yio O0@OO0000e000e00000 :» » « - - | Jololol Jolele)
Y11 QO0O@O0O00O000000Oe00000 :» » « - - | Jolojol Jolele)
Yi2 Q000000000000 000 : » « - - ol 1 ] loleojele)
Y13 Q0000000000000 000 :» » « - - | Jolojol Jolele)
Y14 Q0000000000000 0eo:: -+ - - | Jolojol Jolele)
Y15 0000000000000 0000CO® - - - - - o] 1 ] Joleojele)
MEN0]0]0]0]0]0]0]10]0]10]010]0]6]6]10]1 0] G IR o]olo]olo]0]0]e)
Y17 OO0O0000O00O0O00O00O00OOO + » « - - o]olo]olo]0]e]e)
A IN0]010]0]0]0]0]10]610]010]0]6]616010] G NI o]olo]olo]0]e]e)
0]0]0]0]0]0]10]0]0]10]6]010]6]010]6]C NI OOO0OOO00O
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FPF8050HFUGA

Interface Signal Timing Table

Symbol Description Min. Typ. Max. Unit
Tvsync A Cycle of Frame Synchronous Signal 16.8 25 — ms
twv Pulse Width of Frame Synchronous Signal 2 — — us
tvH Delay Time Vsync — Hsyne 1 — — us
thy Delay Time Hgync — Vsyne 2 — — us
THsyNC A Cycle of Line Synchronous Signal 40 60 80 us
twH Pulse Width of Line Synchronous Signal 2 — — us
the Delay Time Hgync — CLK 1 — — us
tcH Delay Time CLK — Hgync 0.5 — — us
Teolk A Cycle of Clock Signal 45 80 110 ns
twciki,2 | Pulse Width of Clock Signal* 22 40 — ns
tsup Set Up Time for Data 20 40 — ns
tHp Hold Time for Data 22 40 — ns
Notes: *Recommended ratio between tyc k1 and Tywerkz is 1:1



FPF8050HFUGA

Interface Signal Timing Chart (400-line display mode)

Tvsyne >
Vsyne L AR /
oty tHy
- twy ‘4_»
t T
H > HSY ‘4 THSYNC x 2N »‘
e U U uUuy g
D 400 401 402 | - 1 2
N A L
- Thsyne >
Hsyne i i /
B E—
twH Tewk tch
e - > -
t 1 2 3 4 5 640 1
TR S S a T S SO SOt
CLK - ] - B J T * N
“NCLK14444>~4lR444J<44‘* twcLk2 DR M
tsub tHp
DATA dl d2 d3 >< d4 d640 d1l ><
Note: 200-line display mode with double scanning function is available by setting short socket on the back of unit.
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FPF8050HFUGA

CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN-605Q016-G/S

Power Supply Connector

FCN-815P-009TA

Pin No. Symbol

Pin No. Symbol Pin No. Symbol
1 N.C. 2 N.C.
3 N.C. 4 S. GND
5 DATA 6 S. GND
7 N.C. 8 S. GND
9 Hsync 10 S. GND
1 Vsvne 12 S. GND
13 B.C. 14 S. GND
15 CLK 16 S. GND

Notes:  Applicable Connector:

FCN-607B016-G/D without strain relief (attached)

N.C. means “No Connection.”

Vee
GND (L)
_VS
GND (H)

+VS
Vw
N.C.

VE
N.C.

OO |IN|OO|0| W | DN|PF

Notes:  Applicable Connectors:
FCN-813J009-A, Housing
FCN-813J-T/Q, Contact for Manual Use
FCN-813J-T/R, Contact for Automatic Use
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January 1992 &
Edition 1.0 FUJ ITSU

FPFS8O50HRUC-001
640 x 400 Dots, High Brightness, Plasma Display Unit

9.8-IN DIAGONAL SCREEN GRAPHIC UNIT WITH HIGH BRIGHTNESS, FLICKER-FREE DISPLAY
DESCRIPTION

Fujitsu plasma display unit consists of an AC-type gas discharge plasma panel with memory function based on Fujitsu’s unique panel
technologies and its driving circuit.

The black-faced panel provides a clear display even in bright conditions, and memory function provides easy-to-view flicker-free dis-
play; the newly developed panel gives high brightness display.

FEATURES
+ High brightness of 150 cd/m?

* High contrast: 20:1
» Easy-to-view flicker-free display
» 50,000 hours of panel life without brightness reduction

» Easy-to-use interface conforming to CRT interface

Copyright® 1992 by FUJITSU LIMITED 4-13



FPF8050HRUC-001

BLOCK DIAGRAM

Vsyne

Timing Generator

=

Hsvyne
Plasma display panel

(640 x 400 dots

Y-Driver
CLK -

DATA —>1—

-  Vaon
(Serial) PDP Timing ROM | Y398 _|

D1 Xo X1 Xe39

b3 X-Driver

B.CONT

Clock

BRE

Vs GND Ve VR

*Use DATA signal line for serial data; use DO to D3 signal lines for 4-bit parallel data
Refer to the signal pin arrangement for the signal line connections.
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FPF8050HRUC-001

SPECIFICATIONS

Item Specifications
Number of display dots 640(H) x 400(V) (256,000)
Dot pitch 0.33 mm (H) x 0.33 mm (V) (0.013 in x 0.013 in)
Dot size Approximately 0.2 mm (0.008 in x 5.184 in)

Display resolution

77 dots per linear inch

Effective display screen area

210.87 mm (H) x 131.67 mm (V) 8.302 in x 5.184 in)

Display color

Neon orange

Brightness

Dot: 150 cd/m? typical at 90 us of Hgync signal
Plane avg: 25 cd/m? typical at 90 us of Hgync Signal

Contrast ratio

20 : 1 minimum

Viewing angle

160 degrees

Weight

Approximately 1 kg

Dimensions

See DIMENSIONS, page 11

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Sustain voltage Vg 120 \Y
Logic voltage Vee 7 \Y
OPERATING RATINGS
Value
Parameter Symbol Unit
Min Typ Max
Supply voltage for sustain* Vg 88 95 100.5 \%
Supply current for sustain (Vg = 95V) Is 50 200 340 mA
Supply voltage for logic Vee 4.75 5.0 5.25 Vv
Supply voltage for logic ( Vcc = 5V) lcc 60 120 450 mA
Signal input voltage for logic 1 (H-level) ViH 2.0 5.25 Vv
Signal input current for logic 1 (V| = 2.75V) (I 20 A
Signal input voltage for logic 2 (L-level) ViU -0.5 0.8 Vv
Signal input current for logic 1 (V|_= 0.4V) I -16 mA
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FPF8050HRUC-001

ENVIRONMENTAL CONDITIONS

Rating Symbol Value Unit

Operating temperature Top 0to 50 °C

Storage temperature Tste —20to 70 °C

Humidity RHsT 20 to 85 (no condensation) %RH

Vibration \ 2 G

Shock S 40 G

Pressure (non-operating) 340 to 1114 mb

Signal Name Symbol Signal Lines Function
Serial input D 1 Display data signals. Dots are lit at logical high and are not lit at logical low.
Data Relation between display data and display dots in parallel input is shown in Figure 3.
Parallel input | DO ~ D3 4

Clock CLK 1 This input signal controls the input timing of the display data. Dot data is read into the
shift register at the rising edge of each signal. The number of clock signals in one cycle of
Hsvync is 640 in serial input, 160 in parallel input.

Line synchronous Hsync 1 The input signal that controls the scanning timing of the line electrode. Y address
increment to select the next line electrode is done at the falling edge of each signal. The
number of Hgync signals during the period Vgync must be 402 +2N.

Frame synchronous Vsync 1 This input signal controls the refresh speed of the screen. The scanning position returns
to the first electrode (home position) at the failing edge of the Vgync signal

Brightness control B.CONT 1 The input signal that controls the screen brightness. Brightness is at its maximum at
logical high, and 33% of the maximum at logical low. Brightness varies from 33 to 100%.

Note:  This plasma display has a function to detect and set the serial/parallel data input signal by counting the number of clock signal inputs during
the first and second Hgnc signal periods.

No. of Clock Signals

Serial/Parallel

640 clocks

Serial

160 clocks

Parallel

4-16



FPF8050HRUC-001

TIMING OF INTERFACE SIGNALS

Symbol Min Typ Max Unit Reparks
1 Tvsync 39.6 ms Frame frequency: 22 Hz, typical
2 twy 1 H H: Horizontal sync period
3 tvy 1 Remark us tvH < THsyNC
4 tHV 2 Remark us tHV < THSYNC
5 THsyNC 88 90 92 us See Note 1
6 twH 2 6 us
7 the 2 us
8 tcH 2 3 us
9 TcLk 44 ns
10 twelk 0.9 1 11 twerks * twerkz = Tewk
— TcLk — TcLk == TcLK ns See Note 2
2 2 2
1 tweike
12 tSUD 22 ns
13 tHD 22 ns
Note 1: Thsync ranges from 40 to 45 us and from 60 to 65 us are also available. In these cases, brightness control range changes.
Refer to the Horizontal Synchronous Signal
Note 2: Recommended tyck1/twcLke ratiois 1 : 1.
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FPF8050HRUC-001

HORIZONTAL SYNCHRONOUS SIGNAL

Recommended Tysync condition is from 88 to 92 us_ In addition to this condition, Tygync conditions shown in table below are also
available. In some cases, note that the brightness, brightness control range, and input current also varies.

Typical Thsync value 42us 62 us 90 us
THsvyNnc range 40 ~ 45 us 60 ~ 65 us 88 ~ 92 us
Minimum 14 cd/m? 19 cd/m? 20 cd/m?2
Brightness
Typical 17 cd/m? 23 cd/m? 25 cd/m?2
Brightness control range 0 ~ 100% 50 ~ 100% 33 ~ 100%
Input current Ig 280 mA 330 mA 340 mA

TYPE OF SIGNALS

Symbol Min Typ Max Unit

Thc — 14.0 16.6 ms

e rerrrrrrr ettt

. 11 ['1 [ 1
7 —

Brightness Figh l I ﬂ I_l l—[

Low

4-18



FPF8050HRUC-001
INTERFACE SIGNAL TIMING CHART OF SERIAL DATA INPUT

- - - - L
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[ 1
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12 3 e 40 2 1 2 B e 40 2 1 2 B e 40 2 1 2 3 e 40 2
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FPF8050HRUC-001

INTERFACE SIGNAL TIMING CHART OF PARALLEL DATA INPUT

CLK

I

VVVVV
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FPF8050HRUC-001

CONNECTORS
Connector for signals: FCN-605Q026-G/S

Mating connector: FCN-607B026-G/D

Pin No. Symbol Pin No. Symbol
1 VSYNC 2 S. GND
3 HSYNC 4 S. GND
5 N.C. (DO) 6 N.C.
7 N.C. (D1) 8 N.C.
9 N.C. (D2) 10 N.C.
1 N.C. (D3) 12 N.C.
13 N.C. 14 S. GND
15 DATA 16 S.GND
17 N.C. 18 S.GND
19 CLK 20 S.GND
21 B.C. 22 N.C.
23 N.C. 24 N.C.
25 N.C. (Vco) 26 N.C. (Vo)

Notes:

N.C. = No connection

Terminals 25 and 26 output V¢ for optionals. No connection with these terminals

Use terminal 15 (DATA) for serial data input

Use terminals 5 (D0), 7 (D1), 9 (D2), and 11 (D3) for parallel data input.
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FPF8050HRUC-001

CONNECTORS, continued

Connector for power supply: FCN-8150009-TA

Mating connectors: FCN-813J009-A, Housing;
FCN-813J-T/Q, contact for manual use
FCN-813J-T/R, contact for automatic use

Pin No. Symbol
1 Vce
2 GND
3 N.C.
4 GND
5 Vg
6 N.C.
7 N.C.
8 GND
9 Ve

* This PDP unit outputs the voltage Vg from 0 to 2.5 VDC through the ninth
terminal of power supply connector. This voltage is used for the supply voltage
adjustment of FPFO7P series power supply unit.
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FPF8050HRUC-001

PACKAGE DIMENSIONS
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June 1992 &
FUJITSU
FPF8050HRUD-001

Plasma Display Graphics Unit

The FPF8050HRUD-001 plasma display unit consists of an AC gas discharge plasma
display unit with bistable memory and associated driver circuitry. The orange-on-
black, high-contrast panel provides an easy-to-read display with no flicker or warp.
The compact unit can be connected to all types of equipment with common CRT
interfaces. The highly integrated drive and logic circuitry and Fujitsu’s unique
protective film make the FPF8050HRUD-001 a highly reliable display device.

* High resolution

* Bright, even, orange-on-black display
* No flicker or warp

* Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

Vsyne ~ Yo
Timing generator Y1
Hsyne 99 -
I Plasma Display Panel
CLK Y-driver
» — (640 x 400 dots)
D L _|
(serial) Frame memory > Y305
I~ Y399
T T X T
Xo Xg-----------
B.CONT — 0t 639
PDP timing ROM .
X-driver
-
] XL
T 12MHz

|

Vs GND Vee VR
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FPF8050HRUD-001

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Ma}x.
Rating
Sustain voltage Vg 120V
Logic voltage Vee 7V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Supply voltage for sustain* Vg 88 95 100.5 \%
Supply current for sustain (Vg =95 V) Is 310 mA
Supply voltage for logic Vee 5 \%
Supply current for logic (Vcc =5 V) lcc 0.15 0.45 A
Signal input voltage for logic 1 Vi 2.0 5.25 \%
Signal input current for logic 1 (V| = 2.75) Iy 20 HA
Signal input voltage for logic 0 ViL -0.5 0.8 \%
-16 mA

Signal input current for logic 0 (V.= 2.75 V)

Note: * The power source is required to be variable from 88 to 100.5V DC.

4-26




FPF8050HRUD-001

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of display dots

640 x 400 dots (256,000 dots)

Dot pitch

0.3 (H) x 0.3 (V) mm
(0.012 x 0.012 in.)

Dot size

0.2 mm (0.008 in.) dia

Effective display area

191.7 (H) x 119.7 (V) mm
(7.547 x 4.713 in.)

Display color Neon orange

. 110 cd/m? (Peak)
Brightness 15 cd/m?2 (Average)
Contrast ratio 20 :1 min
Viewing angle 160° min
Weight Approx. 1 kg

External dimensions

See External Dimensions

Performance Specifications

Item Symbol Value
Operating temperature Top 0to +50°C
Operation humidity RHop 20 to 85%
Storage temperature Tstg —20to +70°C
Storage humidity RHsTg 20 to 85%
Vibration \Y, 2G
Shock S 40 G
Pressure (non-operating) 340 to 1114 hPa
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FPF8050HRUD-001

Physical Construction and Operation

Display Surface

Glass Substrate (front)

. —d— e
[ ]

Glass Substrate (rear)

/ |/ \
/ V \ \
Protective Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF8050HRUD-001

External Dimensions
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FPF8050HRUD-001

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Logic Definition and Function
: . Serial display data.
Display data D Posi Relation between display data and display dots is shown below.
Clock signal CLK Posi The number of clock signals in one cycle of Hgync must be 640.
Line synchronous Asvne Nega The number of Hgync signals in one cycle of Vgync must be 400 or more
even numbers.
Frame synchronous Vsvyne Nega [ The input signal which controls the refresh speed of the screen.
Brightness control B.CONT The input signal which controls the screen brightness. Brightness is its maximum at

logical “High” and 33% of maximum at logical “Low.”
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FPF8050HRUD-001

Relationship Between Display Data and Display Dots

- - T —— 3

XXXXHXXXXXXXXX XX XXX X

S3838338833838838838888 3
Line  telectode Y 0 O@@GO0000OOOO0000@ - - - - €000@00
Line  2electrode Y 1 @O00@O000@O000O000@0 - - - - 800000
Line  Belectrode Y 2 @O00@O000OO000@000@0 - - - - 000000
Line  4electrode ¥ 3 @OOOGO000OOOO000O0 - - - - 0000000
Line  Selectrode Y 4 @O00@000O000O000@0 - - - - 000000
Line  6electode Y 5 @O00@O000OO000@000@0 - - - - 800000
Line  7electode Y 6 @O00@0000OOO00000® - - - - 8000@00
Line  Belectrode ¥ 7 OOO000000000000000 « « - - 0000000
Line  9electiode ¥ 8 OO@O0000000O00000® - - - - O00@000
Line 10electrode ¥ 9 O@@OOO000@O000@O0000 - - - - 800000
Line 11electrode ¥ 10 OO@OOO0000000@O00000 - - - - @000@00
Line 12electrode ¥ 11 OO@OO000000@000000 - - - - OO@@OOO0
Line 13electrode ¥ 12 OO@OO000000@0000000 - - - - 8000@00
Line 1aelectrode ¥ 13 OO@O00000@000000@0 - - - - 800000
Line 15electrode ¥ 14 O@@@O000000OO0000® - - - - O0@@O00
Line 16electrode ¥ 15 OO0000000000000000 « « - - 0000000
Line 17electrode ¥ 16 OOO000000000000000 - « - - 0000000
Line 18electrode ¥ 17 OOOOO0O0000000000000 0000000

392 00000000000 0000ee®: - - -0 O
393 0000000000000 0000e0 - - - -0 O
39 9000000000000 000000: -+ -+ - @ O
395 O00000000C000000000 « « + - 9.00008
o O
O O
O O

Line 393 electrode
Line 394 electrode
Line 395 electrode
Line 396 electrode
Line 397 electrode
Line 398 electrode
Line 399 electrode
Line 400 electrode

3% 0000000000000 000 - - - -
397 000000000000 00000® - - - -
398 0000000000000 0e0 - - - -
399 O0O0O000O0O0O0OOO0O0OO0O - « « -

<< <<=<=<=<=<
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FPF8050HRUD-001

Interface Signal Timing Table

Symbol Min. Typ. Max. Unit
Tvsyne — 39.6 — ms
twy Thsyne — — Hs
tyh 1 — — us
thy 2 — — us
Thsync? 88 90 92 Us
twH 2 6 — us
the 2 — — Hs
ten 2 3 — Us
Teik 44 — — ns
tweLki 22 22 — — ns
tsup 22 — — ns
tip 22 — — ns

Notes: 1 Thsync ranges from 40 to 45 ps and from 60 to 65 ps are also available.
In these cases, brightness control range changes.
2 Recommended ratio between tyc k1 and twerkz is 1: 1.
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FPF8050HRUD-001

Interface Signal Timing Chart
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FPF8050HRUD-001

CONNECTOR PIN ASSIGNMENT

Signal Connector Power Supply Connector
FCN-604Q26-G/S (Fuijitsu) FCN-814P009-TA (Fuijitsu)
Pin No. Signal Pin No. Signal Pin No. Signal
1 Vsyne 2 S.GND 1 Vee
3 Hsyne 4 S.GND 2 GND (L)
5 N.C. 6 N.C. 3 N.C.
7 N.C. 8 N.C. 4 GND (H)
9 N.C. 10 N.C. 5 Vs
1 N.C. 12 N.C. 6 N.C.
13 N.C. 14 S.GND 7 N.C.
15 D 16 S.GND 8 N.C.
17 N.C. 18 S.GND 9 VR*
19 CLK 20 S.GND Applicable connectors:
FCN-813J009-A housing (Fujitsu)
21 B.CONT 22 N.C. FCN-813J-T/A contact (Fuijitsu)
23 N.C. 24 N.C.
2 2 o o s,

Applicable connector:
FCN-607B026-G/D
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Edition 1.0 ___ FUJ]TSU
FPF80O50HRUD-101

Plasma Display Graphics Unit

The FPF8050HRUD-101 plasma display graphics unit consists of an AC gas
discharge plasma display panel with bistable memory and associated driver
circuitry. Fujitsu’s proprietary control method provides a clear display with a
four-level gray scale. The orange-on-black, high-contrast panel provides an
easy-to-read display with no flicker or warp. The compact unit can be
connected to all types of equipment with common CRT interfaces. The highly
integrated drive and logic circuitry and Fujitsu’s unique protective film make
the FPF8050HRUD-101 a highly reliable display device.

* Bright, even, orange-on-black display
* Four-level gray scale

e Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

FPF8050HRUD-101
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T T x T
B.CONT — L §%
PDP timing ROM
X-driver
-
[0 XL
T 12MHz

|

Vs GND Vec VR
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FPF8050HRUD-101

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Ma}x.
Rating
Sustain voltage Vg 120V
Logic voltage Vee 7V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Supply voltage for sustain* Vg 88 95 100.5 \%
Supply current for sustain (Vg =95 V) Is 310 mA
Supply voltage for logic Vee 5 \%
Supply current for logic (Vcc =5 V) lcc 0.15 0.50 A
Signal input voltage for logic 1 Vi 2.0 5.25 \%
Signal input current for logic 1 (V| = 2.75) Iy 20 HA
Signal input voltage for logic 0 ViL -0.5 0.8 \%
-16 mA

Signal input current for logic 0 (V|_ = 2.75)

Note: *The power source is required to be variable from 88 to 100.5V DC.
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FPF8050HRUD-101

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of display dots

640 x 400 dots (256,000 dots)

Dot pitch

0.3 (H) x 0.3 (V) mm
(0.012 x 0.012 in.)

Dot size

0.2 mm (0.008 in.) dia

Effective display area

191.7 (H) x 119.7 (V) mm
(7.547 x 4.713 in.)

Display color Neon orange

Gray scale ?A'SS?JX. 100%, 67%, 33%, 0%)
Brightness 110 cd/m? (Peak)

Contrast ratio 20 :1 min

Viewing angle 160° min

Weight Approx. 1 kg

External dimensions

See External Dimensions

Performance Specifications

Item Symbol Value
Operating temperature Top 0to +50°C
Operation humidity RHop 20 to 85%
Storage temperature Tstg —20to +70°C
Storage humidity RHsT1g 20 to 85%
Vibration \Y, 2G
Shock S 40 G
Pressure (non-operating) 340 to 1114 hPa
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FPF8050HRUD-101

Physical Construction and Operation

Display Surface

Glass Substrate (front)

. —d— e
[ ]

Glass Substrate (rear)

/ |/ \
/ V \ \
Protective Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF8050HRUD-101

External Dimensions
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FPF8050HRUD-101

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Logic Definition and Function
DO Posi 2-bit display data.
D1 Relationship between data and gray scale level is shown below.
D1 | DO Gray scale level (Relative brightness)
Display data 0 0 ©
0 1 Low (33%)
1 0 Medium (67%)
1 1 High (100%)
Clock signal CLK Posi The number of clock signals in one cycle of Hgync must be 640.
Line synchronous Hsvne Nega The number of Hgync signals in one cycle of Vgync must be 402 or more
even numbers.
Frame synchronous Vsyne Nega [ The input signal which controls the refresh speed of the screen.
) The input signal which controls the screen brightness. Brightness is its maximum at
Brightness control B.CONT logical “High” and 33% of maximum at logical “Low.”
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FPF8050HRUD-101

Relationship Between Display Data and Display Dots

Sl - O —— 3

XXXXXXXXXXXXX XXX XX X

3833383838388 838888 3
Line  telectode ¥ 0 O@@GO000OOOOO0000® - - - - €000@00
Line  2electrode Y 1 @O00@O000@O000O0000 - - - - 800@000
Line  Belectode Y 2 @O00@O000OO000@000@0 - - - - 000000
Line  4electrode Y 3 @OOOGO000OOOO000O0 - - - - 0000000
Line  Selectrode Y 4 @O00@000O000O000@0 - - - - 000000
Line  6electrode ¥ 5 @O00@O000@O00@000@0 - - - - 00000
Line  7electode Y 6 @O00@0000OOO00000® - - - - 8000@00
Line  Belectode ¥ 7 OOO000000000000000 - - - - 0000000
Line  9electiode ¥ 8 OO@O0000000@00000® - - - - O00@000
Line 10electrode ¥ 9 O@@OOO000@O000@O0000 - - - - 800000
Line 1lelectrode ¥ 10 OO@OOO0000000@00000 - - - - 8000@00
Line 12electrode ¥ 11 OO@OO0000000@000000 - - - - OO@@OO0
Line 13electrode ¥ 12 OO@OO000000@0000000 - - - - @000@00
Line 1aelectrode ¥ 13 OO@O00000@00000080 - - - - 8000@00
Line 15electrode ¥ 14 O@@@O000000OO00000 - - - - O00@000
Line 16electrode ¥ 15 OO0000000000000000 - + - - 0000000
Line 17electrode ¥ 16 OOO000000000000000 - - - - 0000000
Line 18electrode ¥ 17 OOOO0O00000000000000 0000000
Line 393 electrode ¥ 392 O@O@OO00000@000000® - - - - O@@O000
Line 394 electrode ¥ 393 O@OGO000000OO0000® - - - - 000000
Line 395 electrode ¥ 3% @OOGGOOOGOO®OO00000 - - - - 00000
Line 39 electrode ¥ 395 O@OGOO0000O@@O00000 - - - - O@QOO000
Line 397 electrode ¥ 3% @@GGG®OOO000OOOO0000 - - - - 000000
Line 398 electrode ¥ 397 O@OGO000OOO@O0000® - - - - 00000
Line 399 electrode ¥ 398 O@OGOOO0O000@O0000080 - - - - 00000
Line 400 electrode ¥ 399 OOOO0OO0O0O0O0000000000 - - - - O0O0O000
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FPF8050HRUD-101

Interface Signal Timing

Symbol Min. Typ. Max. Unit
TvsYNC — 16.7 20 ms
twy! — — — HS
tvH 1 — — us
tHy 2 — — us
THsYNC 40 42 45 us
twH 2 5 — us
the 2 — — Us
tch 2 3 — s
Teik 44 — — ns
tweLki 22 22 — — ns
tsup 22 — — ns
tip 22 — — ns

Notes: 1 Twv > THsyNne
2 Recommended ratio between tyc k1 and tweikz is 1 : 1.
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FPF8050HRUD-101

Interface Signal Timing Chart
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FPF8050HRUD-101

CONNECTOR PIN ASSIGNMENT

Signal Connector Power Supply Connector
FCN-604Q26-G/S (Fuijitsu) FCN-814P009-TA (Fuijitsu)
Pin No. Signal Pin No. Signal Pin No. Signal
1 Vsyne 2 S.GND 1 Vee
3 Hsync 4 S.GND 2 GND (L)
5 N.C. 6 N.C. 3 N.C.
7 N.C. 8 N.C. 4 GND (H)
9 N.C. 10 N.C. 5 Vs
1 N.C. 12 N.C. 6 N.C.
13 N.C. 14 S.GND 7 N.C.
15 DO 16 S.GND 8 N.C.
17 D1 18 S.GND 9 VR*
19 CLK 20 S.GND Applicable connectors:
FCN-813J009-A housing (Fujitsu)
21 B.CONT 22 N.C. FCN-813J-T/A contact (Fujitsu)
23 N.C. 24 N.C.
z 2 T oo e o

Applicable connector:
FCN-607B026-G/D
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Edition 1.0

DATA SHEET

FPF8050HRUE-121
Plasma Display Unit

The FPF8050HRUE-121 plasma graphics display unit consists of an AC gas
discharge plasma display panel with bistable memory and associated driver circuitry.
Fujitsu’s proprietary control method provides a clear display with a 4-level gray scale.
The orange-on-black, high-contrast panel provides an easy-to-read display with no
flicker or warp. The compact unit can be connected to all types of equipment with
common CRT interfaces. The highly integrated drive and logic circuitry and Fujitsu’s
unique protective film make the FPF8050HRUE-121 a highly reliable display device.

* Bright, even, orange-on-black display
* Four-level gray scale

* Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM
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FPF8050HRUE-121

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.
Item Symbol Rating
Supply Voltage for Sustain Vg +120V
Supply Voltage for Logic Vce +7V
DC Characteristics
Item Symbol Condition Min. Typ. Max. Unit
Voltage Vg Variablel:2 88 95 100.5 \Y
Ripple/Noise VNRS At Resistive Load — — 500 mV
Stability (Average) — At Resistive Load — — +15 %
. ) . - Tolerance of equation | . 0
For Display | Set-up Stability in Note 2 +0.5 )
Stability (Peak) — (Is=2A) — — -5 %
34,5 Tusyne = 42 ps/H 50 150 270
Current (Average) Is Theyne = 34 pis/H 50 150 305 mA
1 ps width at Igp =1
t (Peak I . — 2 A
Current (Peak) SP A and 5 to 8 ps cycle 0.5
Voltage Vee 4.75 5 5.25 \Y,
For Logic | Ripple/Noise VNrc | At Resistive Load — — 200 mvV
Stability — At Resistive Load — — 5 %
Current (Average) lcc 150 250 500 mA

Notes:

4-46

1A variable power supply is required for voltage Vs (for display) because each display unit requires a
specific voltage within range specified in the above table.
2The specific voltage for Vg is indicated on each display unit. However, when Vg (reference voltage) is used,
it adjusts the specified voltage automatically. Each display unit outputs a specific Vg voltage corresponding
to the Vg voltage required by that display unit. The relationship between Vg and Vp is as follows:
Vg=88+ VR x5 (V)
Example: Vg =93V - Vg =2.0V
3Current lg is specified at condition below:
(1) Minimum displayed ratio = 0%
(2) Typical displayed ratio = 33% (Character “B” is displayed on white screen)
(3) Maximum displayed ratio = 100%
4The Ig value in the table above is the value at the 42 us and 34 ps cycle period of Hgyne. The Ig value
changes corresponding to the cycle period of Hgync.-

5Current Ig is 0 mA under following conditions:
(1) When V¢ is not supplied.
(2) During the period of three frames after V¢ begins to be supplied. (Operation starts after three pulses of
VSYNC are input).
(3) When Hgync is not input.
(4) When CLK is not input.




FPF8050HRUE-121

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of Display Dots

640 (H) x 400 (V) dots (256,000 dots)

Dot Pitch

0.3 (H) mm x 0.3 (V) mm
(0.012in. x0.012in.)

Dot Size

Approximately 0.2 mm (0.008 in.) dia.

Display Resolution

85 dpi

Effective Screen Area

191.7 (H) mm x 119.7 (V) mm
(7.547in. x4.713in.)

Gray Scale

4 levels
Approximately 100%, 67%, 33%, and 0%

Display Color

Neon orange

Dot Brightness  (peak)

(plane average)

110 cd/m? (43.5 fL) at maximum brightness level
15 cd/m?2 (5.9 fL)

Brightness Control

Variable from 0 to 100% by brightness control signal

Contrast Ratio

1:20 (min.)

Viewing Angle 160° (min.)
Brightness Unevenness 30% (max.)
Weight Approximately 900 g

Performance Specifications

Item Value
Vibration
Frequency: 10 to 55 Hz
Acceleration: 2 G (max.)
Time: Operation: 5minin X, Y, and Z direction
Non-Operation: 2 hr.in X, Y, and Z direction
Shock

Acceleration:

Time:

40 G (max.) in X and Y direction
20 G (max.) in Z direction

11 ms (max.)

Operating Temperature

0°C to +50°C

Storage Temperature

-20°C to +70°C

Humidity

20 to 80% RH (no condensation)

Atmospheric Pressure Durability

Operation:

Non-Operation: 34,000 to 111,400 Pa

70,000 to 111,400 Pa (1 Pa = 1.403 e-3 psi)
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FPF8050HRUE-121

Physical Construction and Operation

Display Surface

Glass Substrate (front)

Glass Substrate (rear)

[\ ] \

V \
/ Protective \ Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF8050HRUE-121

Plasma Display External Dimensions
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FPF8050HRUE-121

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal

Symbol

Signal Line

Definition and Function

Data Signal

DO
D1

2 Lines

Signal for 2 bits display data. Logic: H = Light On, L = Light Off. The figure on
the following page shows the relationship between display data and display
dots.

Relationship Between Display Data and Gray Scale Level

D1 DO | Gray Scale Level (Relative Brightness)
0 0 0%
0 1 low (33%)
1 0

1

medium (67%)
1 high (100%)

Clock Signal

CLK

1 Line

The input signal which controls the input timing of the display data. The dot data
is read into the shift register at the rising edge of each signal.
The number of clock signals in one cycle of Hgync must be 640.

Horizontal
Synchronous Signal

Hsvync

1 Line

The input signal which controls the scanning timing of the line electrode. Y address
incrementto select the nextline electrode is done at the falling edge of each signal.
The number of Hgync Signals during the period Vgynec must be 402 or more even
numbers. This signal is input continuously at a constant interval.

Vertical
Synchronous Signal

Vsvync

1 Line

The input signal which controls the refresh speed of the screen. The scanning posi-
tion returns to the first electrode (home position) at the falling edge of the Vgync
signal.

Brightness
Control Signal

B.C.

1 Line

The input signal which controls the screen brightness. Brightness is at its maxi-
mum at logic high, and 0% of the maximum at logic low.
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FPF8050HRUE-121

Relationship Between Display Data and Display Dots
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INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol | Signal Line Definition and Function
Signal for 2 bits display data. Logic: H = Light On, L = Light Off. The figure on
the following page shows the relationship between display data and display
dots.
Relationship Between Display Data and Gray Scale Level
D1 DO | Gray Scale Level Relative Brightness
Data Signal B(l) 2 Lines Y ( 9 )
0 0 0%
0 1 low (33%)
1 0 medium (67%)
1 1 high (100%)
The input signal which controls the input timing of the display data. The dot data
Clock Signal CLK 1Line is read into the shift register at the rising edge of each signal.
The number of clock signals in one cycle of Hgync must be 640.
The input signal which controls the scanning timing of the line electrode. Y address
Horizontal Ao 1 Line incrementto select the nextline electrode is done at the falling edge of each signal.
Synchronous Signal | ' SYNC The number of Hgync signals during the period Vgync must be 402 or more even
numbers. This signal is input continuously at a constant interval.
Vertical The input signal which controls the refresh speed of the screen. The scanning posi-
. Vsyne 1Line tion returns to the first electrode (home position) at the falling edge of the Vgync
Synchronous Signal signal
Interface Signal Timing
Symbol Min. Typ. Max. Unit Remarks
Tvsync 16.7 20 ms Frame Frequency: 60 Hz
twy 1 H H: Cycle of Horizontal Sync. Signal
tvH 1 us
thy 2 us
THsyNne 35 42 45 us
twH 2 5 us
the 2 HUs
tcH 2 3 us
Tcik 34 ns twerka + tweirke = Teik
tWCLKl 22 ns
tWCLKZ 22 ns
tSUD 22 ns
tHD 22 ns
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Interface Signal Timing Chart

Vsync

Hsvyne

Vsync

Hsvyne

~—— Tysyne —>

402 1 2 3

+2N

+2N

thy

40212 3-----

[~

F Thsync % 2N %

Immiminipinl

CLK N R
DO ;
D1 |
: THsyNe -
Hsyne  —
<— TwH 4*‘ thy
640 | e T Tewk 640
CLK’_W [_w [_w [_w “ “ |
tweka twerk?
tsup >

X XlefﬂdeX ST ()

Shaded Area ( ): Invalid
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Brightness Control Signal Timing

The brightness of the screen is controlled by the pulse form of the brightness control (B.C.) signal. Brightness varies with the duty
cycle of the B.C. signal. Pulse condition and timing are shown below.

Symbol Min. Typ. Max. Unit
Ts — 2> VN _ H H: A Cycle of Hsync Signal
: cle o igna
TeH — — 2% VIN H y SYNe =19
Notes: V: A cycle of Vgync/A Cycle of Hgyne
N: Integer
Brightness Control Signal Timing Chart
Hsynxnoe— mrmm—171 o /moinm0— mm— 1 -7 - - - - -
L L L L L L L
o S B
- TeH "
Interface Circuit
Host Side Plasma Display Unit
Vee
MB74LS244 MB74LS244
or equivalent or equivalent
R
Control Signal i i
Cable Length R=330Q
<150 cm
Vs |
Cable Length —— Aluminum Electrolytic Capacitor
<60 cm 22 UF x 2
Film Capacitor: 0.7 pF
Twisted Pair/Shielded Cable
Ve 0.1 YF .
| 4
R=1KQ 1
Cable Length MB3615

<60cm

1

or equivalent
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CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN-605Q026-G/S (Fuijitsu)

Pin No. Signal Pin No. Signal
1 Vsync 2 S.GND
3 Hsvne 4 S.GND
5 N.C. 6 N.C.
7 N.C. 8 N.C.
9 N.C. 10 N.C.
11 N.C. 12 N.C.
13 N.C. 14 S.GND
15 DO 16 S.GND
17 D1 18 S.GND
19 CLK 20 S.GND
21 B.C. 22 N.C.
23 N.C. 24 N.C.
25 Vee 26 Vee

Note:  Applicable connector:

FCN-607B026-G/C

Power Supply Connector

FCN-815P009-TA (Fuijitsu)

Pin No.

Signal

1

Vee

GND

N.C.

GND

Vs

N.C.

N.C.

GND

Ol N[fOO|O| D[ WDN

VR

Notes: This PDP unit outputs the voltage Vg
from 0 to 2.5 VDC through the ninth
terminal of the power supply connector.

This supply voltage is used for the supply

voltage adjustment of FPFO7P-AC100.

Applicable connectors:

FCN-813J009-A housing

FCN-813J-T/Q contact for hand tool

FCN-813J-T/R contact for auto
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Plasma Display Graphics Unit

The FPF8050HRUK plasma graphics display unit consists of an AC gas discharge
plasma display panel with bistable memory and associated driver circuitry. Fujitsu’s
proprietary control method provides a clear display with a four-level gray scale. The
orange-on-black, high-contrast panel provides an easy-to-read display with no flicker
or warp. The compact unit can be connected to all types of equipment with common
CRT interfaces. The highly integrated drive and logic circuitry and Fujitsu’s unique
protective film make the FPF8050HRUK a highly reliable display device.

* Bright, even, orange-on-black display
* Four-level gray scale

* Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

FPF8050HRUK
Vsync > Timing Generator _ ¥0 _|
1
Hsyne g — Plasma Display
CLK Y Driver |— . — Panel
Frame Memory |
DO _ ., (640 x 400 dots)
D1 -]
B.C. > .
Y308
PDP Timing ROM — Y399 7|
| | |
Xo Xy --vononn-- X639
X Driver
O XL
J 12 MHz
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.

Item Symbol Rating
Supply Voltage for Sustain Vg +120 V
Supply Voltage for Logic Vee +7V
DC Characteristics

Item Symbol Min. Typ. Max. Unit Ripple (mV pp) | Stability

Supply Voltage for Sustainl:2 Vg 88 95 100.5 \% 500 max. + 2 % max.
Supply Voltage for Logic Vee 4.75 5.0 5.25 \% 50 max. + 5 % max.
Supply Current for Sustain (Vg =95 V) Is 310 mA
Supply Current for Logic (Vcc =5 V) lcc 150 450 mA
Signal Input Voltage (H-Level) Vi 2.0 5.25 \%
Signal Input Voltage (L-Level) VL -0.5 0.4 \%
Signal Input Current
(Vi = 2.75 V) (Ve = 5.25 V) hH 20 HA
Signal Input Current )
(Vi = 0.4 V) (Voo = 5.25 V) hw 16 mA

Notes: 1Power source is required to be variable from 88 to 100.5 VDC.

2Specified value of Vg is indicated on the back (components mounted side) of each unit. Supply voltage should be

trimmed to this specified value
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MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of Display Dots

640 (H) x 400 (V) dots (256,000 dots)

Dot Pitch

0.33 (H) x 0.33 (V) mm
(0.013 x 0.013 in.)

Dot Size

0.2 mm (0.008 in.) dia.

Display Resolution

77 dots per linear inch

210.87 (H) x 131.67 (V) mm

Screen Size (8.302 x 5.184 in.)
Display Color Neon orange
Gray Scale 4-level (approx. 100%, 67%, 33%, and 0%)

Dot Brightness (peak)

110 cd/m2 (43.5 fL) max.

Brightness Control

Variable from 0 to 100% (Using B.C. signal)

Contrast Ratio

20:1 min.

Viewing Angle

160° min.

Weight

Approx. 900 g

External Dimensions

See External Dimension Figure

Performance Specifications

Item Value
Operating Temperature 0 to +50 °C
Storage Temperature -20to +70 °C
Humidity 20 to 85% RH (no condensation)
Operation: 70,000 to 111,400 Pa

Atmospheric Pressure Durability

Non-Operation: 34,000 to 111,400 Pa

Vibration
Frequency:

Acceleration:

Time:

10 to 55 Hz
2 G (max.)

Operation: 5 minin X, Y, and Z direction
Non-Operation: 2 hr. in X, Y, and Z direction

Shock (non-operation)
Acceleration:

Time:

40 G (max.) in X and Y direction
20 G (max.) in Z direction

11 ms or less
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External Dimensions
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INTERFACE SIGNALS

Type of Signals

Signal

Symbol

Definition and Function

Data

DO
D1

2-bit data
Dots are lit at logic high and are not lit at logic low. The figure on the next page
shows the relationship between display data and display dots.

Relationship Between Display Data and Gray Scale Level

Gray Scale Level

D1 DO (Relative Brightness)

0 0 0%

0 1 low — 33%

1 0 medium — 67%

1 1 high — 100%

Clock

CLK

The input signal which controls the input timing of the display data. Dot data is read
into the shift register at the rising edge of each signal.
The number of clock signals in one cycle of Hgync must be 640.

Line
Synchronous

Hsvyne

The input signal which controls the scanning timing of the line electrode. Y address
increment to select the next line electrode is done at the falling edge of each signal.
The number of Hgync Signals during the period Vgync must be 402 or more even
numbers.

Frame
Synchronous

Vsyne

The input signal which controls the refresh speed of the screen. The scanning posi-
tion returns to the first electrode (home position) at the falling edge of the Vgync
signal.

Brightness
Control

B.C.

The input signal which controls the screen brightness. Brightness is at its maximum
at logic high, and 0% of the maximum at logic low.
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Relationship Between Display Data and Display Dots
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Interface Signal Timing

Symbol Description Min. Typ. Max. Unit Remarks
Tvsyne A Cycle of Vertical Synchronous Signal 16.7 20 ms Frame Frequency: 60 Hz
vl Pulse Width of Vertical Synchronous Signal — — — us

tvH Delay Time Vsync — Hsyne 1 us

thy Delay Time Hgync — Vsyne 2 us

TheyNG éigCX;:IIe of Horizontal Synchronous 40 42 45 Ls

twH Pulse Width of Horizontal Synchronous Signal 2 5 us

the Delay Time Hgync — CLK 2 us

tcH Delay Time CLK — Hgync 2 3 us

Tewk A Cycle of Clock Signal 44 ns

tweiki? | Pulse Width of Clock Signal (H) 22 ns

tweik2? | Pulse Width of Clock Signal (L) 22 ns twelka * twelke = Telk
tsup Set Up Time for Data 22 ns

tHp Hold Time for Data 22 ns
Notes: ltywy > Thusyne

2Recommended ratio between tyc 1 and Tyep2 is 1:1
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Interface Signal Timing Chart
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Brightness Control Signal Timing

The brightness control signal can be input with a pulse form signal. The brightness is variable from 0 to 100% depending on its duty
cycle. Signal conditions are shown in the table below and in the interface circuit diagram.

Symbol

Min. Typ.

Max.

Unit

Remark

Tga

— 16

16

H

H: A cycle of li

ne synchronous signal

Brightness Control Signal Timing Chart

] L]

L]

Tea

Interface Circuit

MB74LS244 Equivalent

<— 150 cm max. —

Cable

Vee

MB74LS244 Equivalent

R§I ESD

External Device

R=330Q

Plasma Display Unit
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CONNECTOR PIN ASSIGNMENT

Signal Connector Power Supply Connector
FCN-605Q026-G/S FCN-815P—-009TA
Pin No. Symbol Pin No. Symbol Pin No. Symbol
1 Vsyne 2 S. GND 1 Vec
3 Hsyne 4 S. GND 2 GND (L)
5 N.C. 6 N.C. 3 N.C.
7 N.C. 8 N.C. 4 GND (H)
9 N.C. 10 N.C. > Vs
11 N.C. 12 N.C. 6 N.C.
13 N.C. 14 S. GND 7 N.C.
15 DO 16 S. GND 8 N.C.
17 D1 18 S. GND o VR*
19 CLK 20 S. GND Notes: Applicable Connectors:
21 B.C. 22 N.C. FCN-813J009-A, Housing
FCN-813J-T/Q, Contact for Manual Use
23 N.C. 24 N.C. FCN-813J-T/R, Contact for Automatic
25 Ve 26 Ve Use
Note:  Applicable Connector: *This plasma display unit outputs the

voltage Vg from 0 to 2.5 VDC through the
ninth terminal of the power supply

) connector. This supply voltage is used for
N.C. means “No Connection.” the supply voltage adjustment of
FPFO7P-AC100 (power supply unit).

FCN-607B026—-G/D
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Plasma Display Graphics Unit

The FPF8050HRUM plasma display unit consists of an AC gas discharge plasma
display unit with bistable memory and associated driver circuitry. The orange-on-
black, high-contrast panel provides an easy-to-read display with no flicker or warp.
The compact unit can be connected to all types of equipment with common CRT
interfaces. The highly integrated drive and logic circuitry and Fujitsu’s unique
protective film make the FPF8050HRUM a highly reliable display device.

e Bright, even, orange-on-black display
* No flicker or warp
* Easy-to-use CRT interface

* Space-saving size and shape
e High reliability

BLOCK DIAGRAM

Vsyne - Yo
.. - Yl —
Hsyne Timing generator B B
I ~| Plasma Display Panel
CLK Y-driver
I~ . (640 x 400 dots)
D L |
(serial) Frame memory Y305
Y399
T T X T
B.CONT — XoXp- - - 639
PDP timing ROM .
X-driver
-
] XL
T 12MHz

T

Vs GND Vec Vg

4-67



FPF8050HRUM

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Ma}x.
Rating
Sustain voltage Vg 120V
Logic voltage Vee 7V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Supply voltage for sustain* Vg 88 95 100.5 \%
Supply current for sustain (Vg =95 V) Is 310 mA
Supply voltage for logic Vee 5 \%
Supply current for logic (Vcc =5 V) lcc 0.15 0.45 A
Signal input voltage for logic 1 Vi 2.0 5.25 \%
Signal input current for logic 1 (V| = 2.75) Iy 20 HA
Signal input voltage for logic O ViL -0.5 0.4 \%
-16 mA

Signal input current for logic 0 (V.= 2.75 V)

Note: * The power source is required to be variable from 88 to 100.5 VDC.
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MECHANICAL SPECIF

Physical Specifications

ICATIONS

Item

Value

Number of display dots

640 x 400 dots (256,000 dots)

Dot pitch

0.33 (H) x 0.33 (V) mm
(0.013 x 0.013 in.)

Dot size

0.2 mm (0.008 in.) dia

Effective display area

211 (H) x 132 (V) mm
(8.307 x 5.197 in.)

Display color Neon orange

. 110 cd/m? (Peak)
Brightness 15 cd/m?2 (Average)
Contrast ratio 20 : 1 min
Viewing angle 160° min

Weight

Approx. 900 g

External dimensions

See External Dimensions

Performance Specifications

Item Symbol Value
Operating temperature Top 0to +50 °C
Operating humidity RHop 20 to 85%
Storage temperature Tstg —-20to +70 °C
Storage humidity RHsTg 20 to 85%
Vibration \Y, 2G
Shock S 40 G
Pressure (non-operating) 340 to 1114 hPa

4-69



FPF8050HRUM

Physical Construction and Operation

Display Surface

Glass Substrate (front)

[, T 1 | \ [ |

P P Y N —

R N
[V

Glass Substrate (rear)

/ |/ \
/ V \ \
Protective Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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External Dimensions
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INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Logic Definition and Function

Serial display data.
Display data D Posi Relationship between display data and display dots is shown in the
following figure.

Clock signal CLK Posi The number of clock signals in one cycle of Hgync must be 640.

Line synchronous Hsvne Nega The number of Hgync Signals in one cycle of Vgync must be 402 or more
even numbers.

Frame synchronous Vsyne Nega [ The input signal controls the refresh speed of the screen.

The input signal which controls the screen brightness. Brightness is its maximum at

Brightness control B.CONT logical “High” and 33% of maximum at logical “Low.”
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Relationship Between Display Data and Display Dots
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FPF8050HRUM

Interface Signal Timing

Symbol Min. Typ. Max. Unit
Tvsyne — 39.6 — ms
twy Thsyne — — Hs
tyh 1 — — us
thy 2 — — us
Thsync? 88 90 92 Us
twH 2 6 — us
the 2 — — Hs
ten 2 3 — Us
Teik 44 — — ns
tweLki 22 22 — — ns
tsup 22 — — ns
tip 22 — — ns

Notes: 1 Thsync ranges from 40 to 45 ps and from 60 to 65 ps are also available.
In these cases, brightness control range changes.
2 Recommended ratio between tyc k1 and twerkz is 1: 1.
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FPF8050HRUM

Interface Signal Timing Chart
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FPF8050HRUM

CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN-605Q26-G/S (Fuiitsu)

Pin No. Signal Pin No. Signal
1 Vsync 2 S.GND
3 Hsvne 4 S.GND
5 N.C. 6 N.C.
7 N.C. 8 N.C.
9 N.C. 10 N.C.
11 N.C. 12 N.C.
13 N.C. 14 S.GND
15 D 16 S.GND
17 N.C. 18 S.GND
19 CLK 20 S.GND
21 B.CONT 22 N.C.
23 N.C. 24 N.C.
25 Vee 26 Vee

Applicable connector:
FCN-607B026-G/D

4-76

Power Supply Connector

FCN-815P009-TA (Fuijitsu)

Pin No. Signal
1 Vce

2 GND (L)
3 N.C.
4 GND (H)
5 Vg
6

7

8

N.C.
N.C.
N.C.
9 VR*

Applicable connectors:
FCN-813J009-A housing (Fujitsu)
FCN-813J-T/A contact (Fujitsu)

* This terminal is connected only when
FPFO7P-AC100 power supply unit is used.
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FPF8060HRUB-002
Plasma Display Graphics Unit

The FPF8060HRUB-022 plasma display unit consists of an AC gas discharge plasma
display unit with bistable memory and associated driver circuitry. The orange-on-
black, high-contrast panel provides an easy-to-read display with no flicker or warp.
The compact unit can be connected to all types of equipment with common CRT
interfaces. The highly integrated drive and logic circuitry and Fujitsu’s unique
protective film make the FPF8060HRUB-022 a highly reliable display device.

* High resolution

* Bright, even, orange-on-black display
* No flicker or warp

* Easy-to-use CRT interface

* Space-saving size and shape
* High reliability

BLOCK DIAGRAM
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FPF8060HRUB-022

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.
Iltem Symbol Rating
Sustain voltage Vg 120V
Logic voltage Vee 7V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Supply voltage for sustain* Vs 88 95 100.5 \Y,
Supply current for sustain (Vg = 95 V) Is 340 mA
Supply voltage for logic Vee 5 \Y,
Supply current for logic (Vcc =5 V) lcc 0.15 0.45 A
Signal input voltage for logic 1 Vi 2.0 5.25 \%
Signal input current for logic 1 (V| = 2.75) Iy 20 HA
Signal input voltage for logic O ViL -0.5 0.4 \%
-16 mA

Signal input current for logic 0 (V.= 2.75 V)

Note: The power source is required to be variable from 88 to 100.5V DC.




FPF8060HRUB-022

MECHANICAL SPECIF

Physical Specifications

ICATIONS

Item

Value

Number of display dots

640 x 480 dots (307,200 dots)

Dot pitch

0.33 (H) x 0.33 (V) mm
(0.013 x 0.013 in.)

Dot size

0.2 mm (0.008 in.) dia

Effective display area

211 (H) x 158 (V) mm
(8.307 x 6.220 in.)

Display color Neon orange
Brightness 110 cd/m2
Contrast ratio 20 : 1 min
Viewing angle 160° min
Weight Approx. 1 kg

External dimensions

See External Dimensions

Performance Specifications

Item Symbol Value
Operating temperature Top 0to +50°C
Operation humidity RHop 20 to 85%
Storage temperature Tstg -20to +70°C
Storage humidity RHsTtg 20 to 85%
Vibration \Y 2G
Shock S 40 G
Pressure (non-operating) 340 to 1114 hPa




FPF8060HRUB-022

Physical Construction and Operation

Display Surface

Glass Substrate (front)

Glass Substrate (rear)

[\ ] \

V \
/ Protective Discharge Column
Glass Seal Layers Space Row Electrodes

Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.



FPF8060HRUB-022

External Dimensions
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FPF8060HRUB-022

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Logic Definition and Function

Serial display data.

Display data D Posi Relation between display data and display dots is shown in the following
figure.

Clock signal CLK Nega | The number of clock signals in one cycle of Hgync must be 160.

Line synchronous Hsvne Nega The number of Hgync Signals in one cycle of Vgync must be 482 or more
even numbers.

Frame synchronous Vsyne Nega [ The input signal which controls the refresh speed of the screen.

Brightness control B.CONT The input signal which controls the screen brightness. Brightness is its maximum at

logical “High” and 0% of maximum at logical “Low.”




FPF8060HRUB-022

Relationship Between Display Data and Display Dots
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FPF8060HRUB-022

Interface Signal Timing

Symbol Min. Typ. Max. Unit
Tusyne — 44.46 — ms
twy! — — — HS
tvH 1 — — us
tHy 2 — — us
ThsyNC 88 90 92 us
twH 2 6 — us
the 2 — — us
tcH 2 3 — us
Teik 44 — — ns
tweLki 22 22 — — ns
tsup 22 — — ns
tip 22 — — ns
Notes:

Twy > Thsyne
2Recommended ratio between tyci k1 and tycikz is 1 : 1.
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FPF8060HRUB-022

Interface Signal Timing Chart

TVSYNC

|

Vavne )
by Iy
tvr | THevne Thsyne X 2N
fenc/ WY YWY MY
S O O [ ]
D 1 I L1
! Thsvne
Hsyne S \\ /
v Teik o,
‘tHC“ il 2 3 4 5 540 il
CLK £} | S B S
twerki- - weLke TokXN
tsup++—t=tHD

D X X9 X X9 X d: X

Xd64OX X d, X

5-11



FPF8060HRUB-022

CONNECTOR PIN ASSIGNMENT

Signal Connector Power Supply Connector
FCN-605Q26-G/S (Fujitsu) FCN-815P009-TA (Fujitsu)
Pin No. Signal Pin No. Signal Pin No. Signal
1 Vsyne 2 S.GND 1 Vee
3 Hsyne 4 S.GND 2 GND (L)
5 DO 6 N.C. 3 N.C.
7 D1 8 N.C. 4 GND (H)
9 D2 10 N.C. 5 Vs
11 D3 12 N.C. 6 N.C.
13 S.GND 14 S.GND 7 N.C.
15 CKE 16 S.GND 8 N.C.
17 BCE 18 S.GND 9 VR*
19 S.GND 20 ENA Applicable connectors:
FCN-813J009-A housing (Fujitsu)
Applicable connector: FCN-813J-T/A contact (Fujitsu)

FCN-607B026-G/D

* This terminal is connected only when
FPFO7P-AC100 power supply unit is used.
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FPF8060HRUC-120

Plasma Display Graphics Unit

The FPF8060HRUC-120 plasma graphics display unit consists of an AC gas
discharge plasma display panel with bistable memory and associated driver circuitry.
Fujitsu’s proprietary control method provides a clear display with a 4-level gray scale.
The orange-on-black, high-contrast panel provides an easy-to-read display with no
flicker or warp. The compact unit can be connected to all types of equipment with
common CRT interfaces. The highly integrated drive and logic circuitry and Fujitsu’s
unique protective film make the FPF8060HRUC-120 a highly reliable display device.
This display model is well-suited for touchscreen input applications with its ergonomie
design.

* Bright, even, orange-on-black display
* Four-level gray scale

* Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

Vsync ™ Timing Generator _ ¥f1) _
Hsyne > ]
 — T Plasma Display Panel
CLK I~ Frame Memory Y Driver w ey
DO —_— — (640 x 480 dots)
D1 —
— Yars
PDP Timing ROM — Y479
Xo X1 oo __.. X639
1 X Driver
O XL
_— 12 MHz
VR Vg Vee GND
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FPF8060HRUC-120

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol | Max. Rating
Supply Voltage for Sustain Vg +130 V
Supply Voltage for Logic Vee +7V

DC Characteristics

Item Symbol Min. Typ. Max. Unit
Supply Voltage for Sustain?:2 Vg 88 95 100.5 \%
Ripple/Noise (mMVpp) VNRS — — 500 mV
Stability (Average) — — — +15 %
For Display | Accuracy (Against Vg specified on label of unit) — — — +0.5 %
Stability (moment) — — — -5 %
Supply Current for Sustain (Vg = 95 V)34 Is 50 200 340 mA
Supply Current (moment) Isp 0.5 — 2 A
Supply Voltage for Logic Vee 4.75 5.0 5.25 \Y
Ripple/Noise (mVpp) VNRC — — 200 mV
Stability — — — +5 %
Supply Current for Logic (Vcc =5 V) lcc 150 250 500 mA
For Logic | Signal Input Voltage (H-Level) Vi 2.0 — 5.25 \%
Signal Input Voltage (L-Level) VL -0.5 — 0.8 \%
Signal Input Current (V|5 =2.75V) (Vcc =5.25V) i1 — — 20 HA
Signal Input Current (V|_=0.4 V) (Vcc=5.25V) I — — -16 mA

Notes: 1Power source is required to be variable from 88 to 100.5 VDC.
23pecified value of Vg is indicated on the back (component mounted side) of each unit. Supply voltage
should be trimmed to this specified value.
3Current Ig (and brightness) depends on horizontal frequency (1/H). Above values of |5 are specified on
condition of standard horizontal frequency (37 us/H).
4For power supply design purposes, g (for display) becomes 0 mA, (no load) under the following conditions.
i) Vcc is not applied
i) 2 frame periods after V¢ is applied (Is is in operation after 3 frame synchronous pulses are applied)
iif) Hgync is not applied
iv) CLK is not applied
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FPF8060HRUC-120

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of Display Dots

640 (H) x 480 (V) dots (307,200 dots)

Dot Pitch

0.36 (H) mm x 0.36 (V) mm

Dot Size

Approximately 0.2 mm (0.008 in.) dia.

Effective Screen Area

230.04 (H) mm x 172.44 (V) mm

Gray Scale

4 levels
Approximately 100%, 67%, 33%, and 0%

Display Color

Neon orange

Dot Brightness  (peak)

(plane average)

110 cd/m? (43.5 fL) at maximum brightness level (typ.)
15 cd/m?2 (5.9 fL) (typ.)

Viewing Angle 160 degrees min.
Brightness Unevenness 30% max.

Weight Approximately 1.0 kg
Contrast 20:1 min

Performance Specifications

Item Value
Operating Temperature 0to 50°C
Storage Temperature -20to 70°C

Humidity

20 to 85% RH (no condensation)

Atmospheric Pressure Durability

Operation: 700 to 1114 mb
Non-operation: 340 to 1114 mb

Vibration
Frequency: 10 to 55 Hz
Acceleration: 2 G (max.)
Time: Operation: 5 min. in X, Y, and Z direction
Non-operation: 2 hours in X, Y, and Z direction
Shock

Acceleration:

Time:

40 G max. in X and Y direction
20 G max. in Z direction

11 ms max.
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FPF8060HRUC-120

Physical Construction and Operation

Display Surface

Glass Substrate (front)

Glass Substrate (rear)

[\ ] \

V \
/ Protective \ Discharge Column
Glass Seal Layers Space Row Electrodes
Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life.
This protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics
ofthe panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between
the glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes
are positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panelis neon,
with a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF8060HRUC-120

External Dimensions
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FPF8060HRUC-120

INTERFACE SIGNALS

Types of Signals (TTL Compatible)

Name of Signal

Symbol

Function

Data Signal

DO
D1

2 Bit Parallel Dot Data. The figure on the following page shows the relationship
between display data and display dots.
Relationship Between Data and Gray Scale Level

Gray Scale Level

D1 Y (Relative Brightness)

0 0 0%

0 1 low — 33%

1 0 medium — 67%

1 1 high — 100%

Clock Signal

CLK

The input signal which controls the input timing of the display data. Dot data is read
into the shift register at the rising edge of each signal.
The number of clock signals in one cycle of Hgync must be 640.

Line Synchronous Signal

Hsvync

The input signal which controls the scanning timing of the line electrode. Y address
incrementto select the nextline electrode is done at the falling edge of each signal.
The number of Hgync Signals during the period Vgync must be 482 or more even
numbers.

Frame Synchronous
Signal

Vsvync

The input signal which controls the refresh speed of the screen. The scanning po-
sition returns to the first electrode (home position) at the falling edge of the Vgync
signal.
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FPF8060HRUC-120

Relationship Between Display Data and Display Dots
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FPF8060HRUC-120

Interface Signal Timing Table

Symbol Description Min. Typ. Max. Unit Remarks
Tvsyne | A Cycle of Vertical Synchronous Signal 16.7 20 ms Frame Freq.: 60 Hz
! Pulse Width of Vertical Synchronous Signal 1 — — H H: Horizontal Freq.
tvH Delay Time Vsynec — Hsyne 1 Hus
thy Delay Time Hgyne — Vsyne 2 Hus
Tusync | A Cycle of Horizontal Synchronous Signal 31 36 Ms
twH Pulse Width of Horizontal Synchronous Signal 2 5 us
the Delay Time Hgync — CLK 1 us
tcH Delay Time CLK — Hgync 1 3 us
Telk A Cycle of Clock Signal 35 ns
tweLk1? | Pulse Width of Clock Signal (H) 17 ns
tweLkz? | Pulse Width of Clock Signal (L) 17 ns | weolki+
twerk2 = Telk
tsup Set Up Time for Data 15 ns
tHp Hold Time for Data 15 ns
Notes: 1tWC > THsyNC
2Recommended ratio between tyc k1 and tyciko; 1:1
Interface Circuit
Cable
MB74LS244 Equivalent | 150 cm max. MB74LS244 Equivalent
T VCC
i
R=330Q

External Device

Plasma Display Unit
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FPF8060HRUC-120

Interface Signal Timing Chart
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FPF8060HRUC-120

CONNECTOR PIN ASSIGNMENT

Signal Connector Power Supply Connector

FCN-605Q026-G/S FCN-815P-009TA
Pin No. Symbol Pin No. Symbol Pin No. Symbol
1 Vsyne 2 S. GND 1 Vee
3 Hsync 4 S. GND 2 GND (L)
5 N.C. 6 N.C. 3 N.C.
7 N.C. 8 N.C. 4 GND (H)
9 N.C. 10 N.C. 5 Vg
11 N.C. 12 N.C. 6 N.C.
13 N.C. 14 S. GND 7 N.C.
15 DO 16 S. GND 8 GND (H)
17 D1 18 S.GND 9 VR*
19 CLK 20 S. GND Notes: Applicable Connectors:
21 N.C. 22 N.C. Egmgigjo'l(')/%ACgr?tlzﬁtn%r Manual Use
23 N.C. 24 N.C. FCN-813J-T/R, Contact for Automatic Use
25 Vee 26 Vee *This PDP unit outputs the voltage Vg
. from 0 to 2.5 VDC through the ninth
Notes: Applicable Connector: FCN-607B 026-G/D terminal of power supply connector.

N.C. means “No Connection.”
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FPFS8060HRUK
Plasma Display Graphics Unit

The FPF8060HRUK plasma display unit consists of an AC gas discharge
plasma display unit with bistable memory and associated driver circuitry.
Fujitsu's proprietary control method provides a clear display with a four-level
gray scale. The orange-on-black, high-contrast panel provides an easy-to-
read display with no flicker or warp. The compact unit can be connected to all
types of equipment with common CRT interfaces. The highly integrated drive
and logic circuitry and Fujitsu’s unique protective film make the
FPF8060HRUK a highly reliable display device.

* Four-level gray scale

* High resolution

* Bright, even, orange-on-black display
* No flicker or warp

* [Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

Plasma Display Panel

(640 x 480 dots)

Vsyne
Hsyne Timing generator
CLK Y-driver
DO Frame memory -
D1
B.CONT
PDP timing ROM
1
O XL
T 12MHZ

N

Vs GND Vce VR
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FPF8060HRUK

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.
Iltem Symbol Rating
Sustain voltage Vg 120V
Logic voltage Vee 7V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Supply voltage for sustain* Vs 88 95 100.5 \Y,
Supply current for sustain (Vg = 95 V) Is 340 mA
Supply voltage for logic Vee 5 \Y,
Supply current for logic (Vcc =5 V) lcc 0.15 0.45 A
Signal input voltage for logic 1 Vi 2.0 5.25 \%
Signal input current for logic 1 (V| = 2.75) Iy 20 HA
Signal input voltage for logic O ViL -0.5 0.4 \%
-16 mA

Signal input current for logic 0 (V.= 2.75 V)

Note: * The power source is required to be variable from 88 to 100.5V DC.
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FPF8060HRUK

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of display dots

640 x 480 dots (307,200 dots)

Dot pitch

0.33 (H) x 0.33 (V) mm
(0.013 x 0.013 in.)

Dot size

0.2 mm (0.008 in.) dia

Effective display area

211 (H) x 158 (V) mm
(8.307 x 6.220 in.)

Display color Neon orange

Gray scale ?A'SS?JX. 100%, 67%, 33%, 0%)
Brightness 110 cd/m2

Contrast ratio 20 :1 min

Viewing angle 160° min

Weight Approx. 1 kg

External dimensions

See External Dimensions

Performance Specifications

Item Symbol Value
Operating temperature Top 0to +50°C
Operation humidity RHop 20 to 85%
Storage temperature Tstg —20to +70°C
Storage humidity RHsT1g 20 to 85%
Vibration \Y, 2G
Shock S 40 G
Pressure (non-operating) 340 to 1114 hPa
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FPF8060HRUK

Physical Construction and Operation

Display Surface

Glass Substrate (front)

Glass Substrate (rear)

[\ ] \

V \
/ Protective Discharge Column
Glass Seal Layers Space Row Electrodes

Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF8060HRUK

4-04 (0.157) (MOUNTING HOLE)

External Dimensions
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FPF8060HRUK

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Logic Definition and Function
2-bit display data.
Relation between Data and Gray scale level is shown below.
Relationship Between Data and Gray Scale Level
DO D1 DO | Gray scale level (Relative brightness)
Display data D1 Posi 0 0 )
0 1 Low (33%)
1 0 Medium (67%)
1 1 High (100%)
Clock signal CLK Posi The number of clock signals in one cycle of Hgync must be 640.
Line synchronous Havne Nega The number of Hgync signals in one cycle of Vgynyc must be 482 or more
even numbers.
Frame synchronous Vsyne Nega |The input signal controls the refresh speed of the screen.
Brightness control B.CONT Th(_a |np“ut_5|g’nal which contrqls the screen bfllghtn::‘ss. Brightness is its maximum at
logical “High” and 0% of maximum at logical “Low.

5-28



FPF8060HRUK

Relationship Between Display Data and Display Dots
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FPF8060HRUK

Interface Signal Timing

Symbol Min. Typ. Max. Unit
TvsYNC — 16.7 20 ms
twy! — — — HS
tvH 1 — — us
tHy 2 — — us
Thsyne 35 37 45 s
twH 2 5 — us
the 2 — — Us
tch 2 3 — s
Teik 44 — — ns
tweLki 22 22 — — ns
tsup 22 — — ns
tip 22 — — ns

Notes: 1 Twy> THsyne
2 Recommended ratio between tyc k1 and tweikz is 1 : 1.

Interface Signal Timing Chart

. Tysyne _
Vevne Y \s 7
fwy v
tyn | Thsyne Thsyne X 2N
HSYNC\Jl Ul U[ U[ Ul Ul \Jl_
K 2 - 480 481 482 -—--- 2
o O Y Y L1
B’ [ [
’ Thsyne
Hsyne i \\ /
:WH Tk =
HC1 2 3 4 5 640 1
CLK {1 ] AN
tweorki - ~ twelke Tokx N
tsup++—f=trp

B XX X XS X X Xouaf_ X X
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FPF8060HRUK

CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN-605Q26-G/S (Fujitsu)

Pin No. Signal Pin No. Signal
1 Vsync 2 S.GND
3 Hsync 4 S.GND
5 N.C. 6 N.C.
7 N.C. 8 N.C.
9 N.C. 10 N.C.
11 N.C. 12 N.C.
13 N.C. 14 S.GND
15 DO 16 S.GND
17 D1 18 S.GND
19 CLK 20 S.GND
21 B.CONT 22 N.C.
23 N.C. 24 N.C.
25 Vee 26 Vee

Applicable connector:

FCN-607B026-G/D

Power Supply Connector

FCN-815P009-TA (Fujitsu)

Pin No.

Signal

1

Vee

GND (L)

N.C.

GND (H)

Vs

N.C.

N.C.

2
3
4
5
6
7
8

N.C.

9

VR*

Applicable connectors:
FCN-813J009-A housing
FCN-813J-T/A contact

* This terminal is connected only when

FPFO7P-AC100 power supply unit is used.
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FPFS8060HRUM

Plasma Display Graphics Unit

The FPF8060HRUM plasma display unit consists of an AC gas discharge plasma
display unit with bistable memory and associated driver circuitry. The orange-on-
black, high-contrast panel provides an easy-to-read display with no flicker or warp.
The compact unit can be connected to all types of equipment with common CRT
interfaces. The highly integrated drive and logic circuitry and Fujitsu’s unique
protective film make the FPF8060HRUM a highly reliable display device.

* High resolution

* Bright, even, orange-on-black display
* No flicker or warp

* Easy-to-use CRT interface

* Space-saving size and shape
* High reliability

BLOCK DIAGRAM

FPF8060HRUM
Vsvic v, |
Hsyne Timing generator B Y1 i
B Plasma Display Panel
CLK Y-driver
B m (640 x 480 dots)
D L _
—Ya78—
—Ya79—|
(I " T
B.CONT L. X‘O X‘l ********* §39
PDP timing ROM )
X-driver
L
O XL
T 12MHz

T

Vs GND Vec VR
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FPF8060HRUM

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Ma}x.
Rating
Sustain voltage Vg 120V
Logic voltage Vee 7V
DC Characteristics
Item Symbol Min. Typ. Max. Unit
Supply voltage for sustain* Vg 88 95 100.5 \%
Supply current for sustain (Vg =95 V) Is 340 mA
Supply voltage for logic Vee 5 \%
Supply current for logic (Vcc =5 V) lcc 0.15 0.45 A
Signal input voltage for logic 1 Vi 2.0 5.25 \%
Signal input current for logic 1 (V| = 2.75) Iy 20 HA
Signal input voltage for logic O ViL -0.5 0.4 \%
-16 mA

Signal input current for logic 0 (V.= 2.75 V)

Note: The power source is required to be variable from 88 to 100.5V DC.

5-34




FPF8060HRUM

MECHANICAL SPECIF

Physical Specifications

ICATIONS

Item

Value

Number of display dots

640 x 480 dots (307,200 dots)

Dot pitch

0.33 (H) x 0.33 (V) mm
(0.013 x 0.013 in.)

Dot size

0.2 mm (0.008 in.) dia

Effective display area

211 (H) x 158 (V) mm
(8.307 x 6.220 in.)

Display color Neon orange
Brightness 110 cd/m2
Contrast ratio 20 : 1 min
Viewing angle 160° min
Weight Approx. 1 kg

External dimensions

See External Dimensions

Performance Specifications

Item Symbol Value
Operating temperature Top 0to +50°C
Operation humidity RHop 20 to 85%
Storage temperature Tstg -20to +70°C
Storage humidity RHsTtg 20 to 85%
Vibration \Y 2G
Shock S 40 G
Pressure (non-operating) 340 to 1114 hPa
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FPF8060HRUM

Physical Construction and Operation

Display Surface

Glass Substrate (front)

Glass Substrate (rear)

[\ ] \

V \
/ Protective Discharge Column
Glass Seal Layers Space Row Electrodes

Spacers Dielectric Electrodes
Layers

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life. This
protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics of the
panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between the
glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes are
positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panel is neon, with
a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF8060HRUM

External Dimensions

4-04 (0.157) (MOUNTING HOLE)

—~
=
N—r
IS
IS
oy
-]
-3
=X
o8
e _
©51°0) (6c0'0 F98¢€'8) L FEIT | _test0)
= f N T I
S (o4'1), (910'0 ¥266'2) S0 F €02 (LoL1) S >
5’62 (£09'9) vS1 5’62 0|©
NIN 9 — S
ym | © =T TH =z
I O L P - i .
ﬂ .“O”_ N - W
- —_— FT1 o
H L [}
| | i i
! | 7 z
o]
| _ 7 L I
| <.
| | g3 v
am Hl o H Sl e i
ol | = How El
MA % ®| X |
(Vl N I _.3. (o0}
m - -— o0 o0 LRI
&3 ﬁ &9
D ' ol T &
Sl% 9| »| 7
= H I - ol T -
Na 7 e | B
_ © 18R ///
_ , i s
| | g |
— ! 7 — M — -
H <
| | L b2
_ , s
L e 3
v i - .|-|.X - (9]
T T T 1 82 ]
D |
O 4 T 2”.\\\ mW
(vagv AVidsIa) N
! (€2z'9) L'8SL ! o3
S (9510)
I ¥
(6£0'0 ¥909°0) L F¥'SL

Alv
(L72°0) XVIN 61

5-37



FPF8060HRUM

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Logic Definition and Function

Serial display data.

Display data D Posi Relation between display data and display dots is shown in the following
figure.

Clock signal CLK Posi The number of clock signals in one cycle of Hgync must be 640.

Line synchronous Hsvne Nega The number of Hgync Signals in one cycle of Vgync must be 482 or more
even numbers.

Frame synchronous Vsyne Nega [ The input signal which controls the refresh speed of the screen.

Brightness control B.CONT The input signal which controls the screen brightness. Brightness is its maximum at

logical “High” and 0% of maximum at logical “Low.”
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FPF8060HRUM

Relationship Between Display Data and Display Dots

F NG twoNe T NRTRON® 3

XXXXHXXXXXXXXX XX XXX X

082888¢6¢55805882888¢8¢5°¢% 8

S3838338833838838838888 3
Line  telectode ¥ 1 O@@G@O0000@@@O0000® - - - - €000@00
Line  2electrode Y 2 @O00@O000O000@00000 - - - - 800000
Line  Belectode ¥ 3 @OO00@O00O000@0000 - - - - 000000
Line  4electiode Y 4+ @OOOOO0000OO0000O0 - - - - 0000000
Line  Selectrode Y 5 @O00@O000@000@0000 - - - - 0080000
Line  6electrode Y 6 @O00@O000O000@000@0 - - - - 800000
Line  7electode Y 7 @O00@00000@@00000® - - - - 8000@00
Line  Belectrode ¥ 8 OOO000000000000000 - + - - 0000000
Line  9electiode ¥ 9 OO@O0000000000000® - - - - O00®000
Line 10electrode ¥ 10 O@@OOO000@O00@O00000 - - - - 8000@00
Line 1lelectrode ¥ 11 OO@®OO00000000@00000 - - - - 8000@00
Line 12electrode ¥ 12 OO@®OO0000000@000000 - - - - O0@@OO0
Line 13electrode ¥ 13 OO@®OO000000@0000000 - - - - 8000@00
Line 1aelectrode ¥ 14 OO@OO00000@00000080 - - - - 800000
Line 15electiode ¥ 15 O@@@O0000000O0000® - - - - O0@@000
Line 16electrode ¥ 16 OOO000000000000000 - + - - 0000000
Line 17electrode ¥ 17 OO0000000000000000 - - - - 0000000
Line 18electrode ¥ 18 OOOO0O00000000000000 - - - - 0000000

Line
Line
Line
Line
Line
Line
Line
Line

473 electrode
474 electrode
475 electrode
476 electrode
477 electrode
478 electrode
479 electrode
480 electrode

<< << =<=<=<=<

473
474
475
476
477
478
479
480

00000000000 0000ee - - - -
0000000000000 0000ee - - - -
000000000000 000O0O00 - « - -
0000000000000 00000 - « - -
00000000000 OO0OO00 - « - -
000000000000 00000® - - - -
00000000000 0000e0 - - - -
0]0]0]010]0]610]6]0]6]01010]0]0]CIC NI
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FPF8060HRUM

Interface Signal Timing

Symbol Min. Typ. Max. Unit
Tusyne — 44.46 — ms
twy! — — — HS
tvH 1 — — us
tHy 2 — — us
ThsyNC 88 90 92 us
twH 2 6 — us
the 2 — — us
tcH 2 3 — us
Teik 44 — — ns
tweLki 22 22 — — ns
tsup 22 — — ns
tip 22 — — ns
Notes:

Twy > Thsyne
2Recommended ratio between tyci k1 and tycikz is 1 : 1.
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FPF8060HRUM

Interface Signal Timing Chart

TVSYNC

Vsyne ) \\ /
fwy v
tyn | THsyne Theyne X 2N

}1 2 ——--—-- - 480 481 482 —---- _1 2
o [T []
o [T [
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Hsyne \s 7
twh T ten
T CLK
HC
1 2 3 4 5 640 1
CLK {1 | Yy
tweorkt = -« twelke TokxN
tsup -+ 4=t

D X XdiXdaXdXdaX = XX XX
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FPF8060HRUM

CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN-605Q26-G/S (Fuiitsu)

Pin No. Signal Pin No. Signal
1 Vsync 2 S.GND
3 Hsvne 4 S.GND
5 N.C. 6 N.C.
7 N.C. 8 N.C.
9 N.C. 10 N.C.
11 N.C. 12 N.C.
13 N.C. 14 S.GND
15 D 16 S.GND
17 N.C. 18 S.GND
19 CLK 20 S.GND
21 B.CONT 22 N.C.
23 N.C. 24 N.C.
25 Vee 26 Vee

Applicable connector:
FCN-607B026-G/D

5-42

Power Supply Connector

FCN-815P009-TA (Fujitsu)

Pin No. Signal
1 Vce

2 GND (L)
3 N.C.
4 GND (H)
5 Vg
6

7

8

N.C.
N.C.
N.C.
9 VR*

Applicable connectors:
FCN-813J009-A housing (Fujitsu)
FCN-813J-T/A contact (Fujitsu)

* This terminal is connected only when
FPFO7P-AC100 power supply unit is used.
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FPFS8060HRUS—-120

AC Memory Plasma Display Unit

The FPF8060HRUS-120 plasma display unitis a thin, flat display device that uses gas
discharge luminescence. The display is clear and easy to read, has a long life, and is
highly reliable. The FPF8060HRUS-120 consists of an AC gas discharge plasma
display panel with bistable memory function and driver circuitry. The low-profile
FPF8060HRUS-120 display is ideal for fast, cost-efficient, easy design where space is
ata premium, in applications such as portable computers, medical instrumentation, or
factory automation.

* Bright, even, orange-on-black display
* Sixteen-level gray scale

* Easy-to-use CRT interface
* Space-saving size and shape
e High reliability

* Capable of interfacing with standard VGA card feature connectors

e 50,000-hour reliability with no brightness degradation over the
life of the product

BLOCK DIAGRAM

ENA

Timing Generator

Y Driver

Yazs
Ya79

Plasma Display Panel

(640 x 480 dots)

—
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FPF8060HRUS-120

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Max.
Item Symbol Rating
Voltage for Sustain Driver Vg 120V
Voltage for Logic Vee 7V
DC Characteristics
Item Symbol Condition Min. Typ. Max. Unit
Input Voltage (H — Level) A\ 2.0 — 5.25 \%
Input Voltage (L — Level) VL -0.5 — 0.8 \%
Input Current (H — Level) 1T ViH=2.75V,Vec = 525V — — 20 HA
Input Current (L — Level) IiL Viu=0.4V,Vcc = 525V — — -16 mA
Input Power
Item Symbol Condition Min. Typ. Max. Unit
Voltage 1.2 Vg Variable 88 95 100.5 \Y
Ripple/Noise VNRS At Resistive Load — — 500 mV
For Stability (avg.) — At Resistive Load — — +15 %
Display (peak) — (Is=2A) — — -5 %
Current (avg.) 345 Is Thsyne = 31.78 ps/H 50 — 340 mA
(peak)® Isp 5to 8 Us cycle 0.5 — 2 A
Voltage Vee 4.75 5 5.25 \Y,
For Ripple/Noise VNre | At Resistive Load — — 50 mV
Logic | Stability — At Resistive Load — — +5 %
Current (avg.) Icc 150 — 500 mA
Notes: 1Variable power supply is required for voltage Vs (for display) because each display unit requires voltage within the

5-44

range specified in the above table.
2Specific voltage for Vs is indicated on each display unit. However, when using Vg (reference voltage), it is possible to
adjust the specified voltage automatically. Each display unit outputs a specific Vg voltage corresponding to the Vg
voltage required by each display unit. The relationship between Vg and Vp is as follows:
Vg=88+ Vg x5 (V)
Example: Vg =93V - VR =10V
3Current lg is specified under the conditions listed below.
Minimum: displayed ratio = 0%
Maximum: displayed ratio = 100%
4The Ig value changes corresponding to the cycle period of Hgync.
5The value of Ig is 10 mA under the following conditions:
When V¢ is not supplied.
For three frame periods after V¢ is supplied. (Operation starts after the input of four pulses of Vgync.)
When Hgync is hot input.
When the enable signal level is “L” (low).
61 ps pulse width at 1gp = 1 A




FPF8060HRUS-120

Output Power

Item Symbol Condition Min. Typ. Max. Unit

Voltage VR At 1 kQ Load 0 — 25 Y,
For Vg | Ripple/Noise VNRR At 1 kQ Load — — +500 mV
Adjust | Stability (avg.) — At 1kQ Load — — +0.1 %

Current (avg.) Icc At 1 kQ Load — — 10 mA

Note: VR is preset to relate to Vg as follows:
Vg =88+ Vg x5 (V)
Example: Vg =93V - VR=1.0V

MECHANICAL SPECIFICATIONS

Physical Specifications

Item Value
Number of Display Dots 640 (H) x 480 (V) dots (307,200 dots)
Dot Pitch 0.33 (H) mm x 0.33 (V) mm (0.013 in. x 0.013 in.)
Dot Size Approx. 0.2 mm (0.008 in.) dia.

210.87 (H) mm x 158.07 (V) mm
(8.302 in. x 6.223 in.)

Gray Scale 16 levels

Effective Screen Area

Display Color Neon orange

Dot Brightness  (peak) 110 cd/m? typ.
(average) | 15 cd/m? typ. (12 cd/m?2 min.) at 31.5 kHz frequency of Hgync

Brightness Control Variable from 10 to 100%
Contrast Ratio 20:1 min.

Viewing Angle 160° min.

Brightness Unevenness 30% max.

Weight 1kg
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FPF8060HRUS-120

Performance Specifications

Item

Vibration
Acceleration:

Frequency:

Time:

Value
2 G max.
10 to 55 Hz
Operation: 5 minutes in X and Y direction

Non-operation: 2 hours in Z direction

Shock (at non-operation)
Acceleration:

40 G max. in X and Y direction
20 G max. in Z direction

Time: 11 ms
Operating Temperature | 0 to 50°C
Storage Temperature -20to 70°C

Humidity

20 to 85% RH (No Condensation)

Pressure

Operation: 70,000 to 111,400 Pa

Non Operation: 34,000 to 111,400 Pa

Physical Construction and Operation

Display Surface

Glass Substrate (front)

|

[, T T 1 \

B A W —

[—

Glass Substrate (rear)

[\ ] \

= Sy
[V

[l \
/ Protective Discharge
Glass Seal Layers Space Row
Spacers Dielectric Electrodes
Layers

Column
Electrodes

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life.
This protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics
of the panel since MgO emits large quantities of electrons in the presence of an ionizing gas. Numerous spacers are placed between
the glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes
are positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panelis neon,
with a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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External Dimensions
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FPF8060HRUS-120

INTERFACE SIGNALS

Type of Signals (TTL Compatible)

Signal Symbol Signal Line Definition and Function
Bg Signal for display data: H = Light On, L = Light Off
Data Signal D1 4 Lines The relationship between display data and brightness level
DO (gray scale level) is shown in the table below.
Timing signal to read display data (dot clock). Display data
Clock Signal CLK 1Line are read atthe rising edge of CLK. If clock is continuous, dis-
play data are input when signal is at H level.
Timing signal for no data input period.
Blanking Signal BLNK 1Line L = No data input period, H = Data input period
This is equivalent to display timing (Active:H).
Signal controlling the refresh speed of the screen.
Vertical Synchronous Signal Vsyne 1Line Address returns to first electrode at the falling edge of this
signal.
Signal controlling the scanning timing of the line electrode
Horizontal Synchronous Signal Hsyne 1Line at the falling edge of this signal.
Input continuously at constant intervals.
Display Control Signal ENA 1 Line H = Light On, L = Light Off
Signal controlling display brightness by the pulse duty cycle
Brightness Control Signal B.C. 1Line synchronous with Hgync signal. (8 levels of brightness can

be selected. 1 cycle is the period of 8 Hgync pulses.)

Relationship Between Display Data and Brightness Level (Gray Scale)

Interface Signal
ENA D3 D2 D1 DO Relative Brightness Level (Relative Level)
L X X X X Black 0)
H L L L L Brightness Level 0
H L L L H Brightness Level 1
H L L H L Brightness Level 2
H L L H H Brightness Level 3
H L H L L Brightness Level 4
H L H L H Brightness Level 5
H L H H L Brightness Level 6
H L H H H Brightness Level 7
H H L L L Brightness Level 8
H H L L H Brightness Level 9
H H L H L Brightness Level 10
H H L H H Brightness Level 11
H H H L L Brightness Level 12
H H H L H Brightness Level 13
H H H H L Brightness Level 14
H H H H H Brightness Level 15
x: invalid
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Interface Signal Timing Table

Symbol Min. Typ. Max. Unit Remarks
Tvsync 14.144 | 14.268 | 14.368 ms | 350/400 lines display (70 Hz)
Tvsyne 16.538 | 16.683 | 16.8 ms | 480 lines display (60 Hz)
twv 1 — — H H: cycle of horizontal sync. signal
tvH 0 — — Hs
thy 1 — — Us
THsYNC 315 |[31.778| 32.0 us | (31.5 kHz)
twH 1 — — HUs
the 1 — — Ms
tcH 0 — — Us
TcLk 34 — — ns | tweiki t twerke = Telk
tweLki 15 — — ns
twcLk2 15 — — ns
tsup 15 — — ns
tHD 10 — — ns
tsus 5 — — ns
tys 15 — — ns
tcp 20 — — Us

Relationship Between Waveform Conditions and Vertical Effective Display

Number of
Symbol Condition Effective Display Display Lines Remarks 3.4.5
TVDA N = 5251 H35 - H514 480 TVDA: Vertical data period
Hn: Horizontal period
N: Number of horizontal
periods in a single
vertical period
Tvpa N = 4492 Has — Haz4 400 or 350

Notes: 1The display enters 480-line mode when N = 525 and displays horizontal period (Hzs) data

on the first line and Hgy4 data on line 480.

2The display determines 400-line mode or 350-line mode when N = 449. The two modes are not
distinguished.When the top display is set, Hzs data is displayed on line 2 and Hy34 data on line
401. When the center display is set, Hzs data is displayed on line 33 and Hy34 data on line 432.

3 An effective clock signal is required for the vertical data period (Typa) and also for the single
horizontal period immediately before. Other periods do not need effective clock signals.

4Do not enter data except during the above vertical data period (Typa). Data entry will be ignored
if no effective clock signals are input.

51n V-mode, the unit can be used only under the conditions in Note 1 and Note 2.
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Relationship Between Waveform Conditions and Vertical Effective Display Period

Symbol Standard Value Unit Condition Remarks 1. 2,3, 4
The effective period of horizontal
K = 656 (humber of effective clock [ data is from 9 (I = 9) for 9 clock sig-
Tack 656 cK signals) nals to 648 (J = 648) for 640 clock
signals. CK: clock.
Horizontal data is assumed to be
TerD 8 CK 1640 dots at J = 656
TacD 640 CK
The effective period of horizontal
K = 328 (humber of effective clock [ data is from 5 (1 =5) for 5 clock sig-
Tack 328 cK signals) nals to 324 (J = 324) for 320 clock
signals. CK: clock.
Horizontal data is assumed to be
TerFD 4 CK 1320 dots at K = 328
TacD 320 CK
TarD 4 CK
Notes: 1A clock signal is effective when the blanking signal level is high.

2The plasma display determines the number of horizontal display dots by counting the number of
effective clock signals during the horizontal cycle.
3For the 320-pixel display, each display data dot is doubled. The number of horizontal dots on the
plasma screen thus becomes 640.
4The number of effective clock signals during the horizontal period should be 656 or 328.
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Interface Signal Timing Chart
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5-51



FPF8060HRUS-120

Brightness Control Timing

The brightness is controlled by the pulse form of the brightness control signal. Brightness varies depending on its duty cycle.

Symbol Min. Typ. Max. Unit
Tg 8 8 8 H L
H: A Cycle of H Signal
Tor 0 — 8 H y SYNC !9

* Brightness is at its maximum at 8xH and 7xH.

Brightness Control Signal Timing Diagram

The brightness control signal is synchronized with the rising edge of the Hgync signal.

Hsync

Joo U U
I

Interface Circuit

Host Side

MB74LS244
or equivalent

Plasma Display

MB74LS244
R1 2.2kQ or equivalent
' |

Control Signal |
Cable Length

<60cm

<60cm

Vs | |
Cable Length Cl —— —— c2 Aluminum Electrolytic
< 100 cm Capacitor 22 YF

- = Film Capacitor 0.47 UF
Twisted Pair/Shielded Cable
A 0.01 puF - |
R1 |1 kQ 1

Cable Length T MB3615

1 1 or equivalent
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CONNECTOR PIN ASSIGNMENT

Signal Connector

(FCN-605Q020-AU/N)

Power Supply Connector
(FCN-815-009TA)

e
o

Power Input

No. Signal No. Signal
1 Vsync 2 S. GND
3 Hsyne 4 S. GND
5 DATA DO 6 S. GND
7 DATA D1 8 S. GND
9 DATA D2 10 S. GND
11 DATA D3 12 S. GND
13 BLNK 14 S. GND
15 CLK 16 S. GND
17 +5VDC 18 +5VDC
19 B.C. 20 ENA

Note:  Mating Connector (optional): FCN-607B020-G/D.

O©CoO~NOOUIRAWNEF

Vee
GND
N.C.

Notes:

Mating Connector (optional):
FCN-813J009-A, Housing
FCN-813J-T/Q, Contact (for hand tool)
FCN-813J-T/R, Contact (for auto)

*This PDP unit outputs the voltage Vg from 0 to
2.5 VDC through the ninth terminal of the power
supply connector. This supply voltage is used
for the supply voltage adjustment FPFO7P
series power supply units.
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Plasma Display Graphics Unit

The FPF12896HRUF-B plasma display graphics unit consists of an AC gas discharge
plasma display panel with bistable memory and associated driver circuitry. The
orange-on-black, high-contrast panel provides an easy-to-read display with no flicker
or warp. The compact unit can be connected to all types of equipment with common
CRT interfaces. The highly integrated drive and logic circuitry and Fujitsu’s unique
protective film make the FPF12896HRUF-B a highly reliable display device.

* Bright, even, orange-on-black display
e Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

DATA Data 4bit
8 Bit H Driver
n LatchSTB 1 i
Xy Xg=---- X1023
Counter — | Decoder PD Panel
V Driver : FPF12896HRPF-B
VsyncT] ' | (1024 x 768 Dots)
Heovaet— — Decoder
SYNC Timi Xy Xg----- X1024
iming )
Generator Data 4bit LD
B.C. — Latch STB rver
DSPE |
Clock Counter PDP Sustain Driver
Timing
Vee Ve Vs Vs. | Vw
O—
100 VACO_ Optional AC/DC Converter (FPFO5P-100 V)
1




FPF12896HRUF-B

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Maximum Ratings
Voltage for Sustain Driver Vg +120 V
Voltage for Sustain Driver Vg_ -120V
Voltage for Writing Driver Vw +195V
Voltage for Addressing VE +45V
Voltage for Logic Vee +7V

Operation Ratings

Variable Current
Item Symbol Voltage Range Stability Ripple (Max.)
Voltage for Sustain Driver Vg +96 V 9V + 2% max. 600 mVpp max. | 400 mA
Voltage for Sustain Driver Vg_ -96 V +9V + 2% max. 600 mVpp max. | 400 mA
Voltage for Writing Driver Vi +160 V +5V + 3% max. 100 mVpp max. | 50 mA
Voltage for Addressing Ve +37V — + 10% max. 100 mVpp max. | 250 mA
Voltage for Logic Vee +5V — + 5% max. 100 mVpp max. 10A

Note: Variable power sources are required for Vg, Vg_, and Vyy because they have specified voltages. Each specified
voltage is indicated on each plasma display unit.
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MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

Number of Display Dots

1024 (H) x 768 (V) (786,432 dots)

Dot Pitch

0.3 mm (H) x 0.3 mm (V)
(0.012in. x0.012in.)

Dot Size

0.2 mm (0.08 in.) dia.

Effective Screen Area

307 mm (H) x 230 mm (V)
(12.087 x 9.055 in.)

Display Color

Neon Orange

Dot Brightness

15 cd/m2 (5.9 fL) min. (plane average)

Brightness Uneveness

50% max. (at max. brightness)

Contrast Ratio

1:10 min. (at max. brightness)

Viewing Angle

160° min.

External Dimensions

309 (W) x 402 (H) x 35 (D) mm
(12.165 x 15.827 x 1.378 in.)

Weight

3.5kg (7.7 Ib)

Performance Specifications

Item Value
Operating Temperature 5to 40°C
Operating Humidity 20 to 80% RH (no condensation)
Storage Temperature -10 to 55°C

Storage Humidity

20 to 80% RH (no condensation)

Atmospheric Pressure

70,000 to 111,400 Pa

Vibration
Acceleration:

Frequency:

Time:

2 G (max.)

10 to 55 Hz

Operation: 5 min. in X, Y, and Z direction.

Non-Operation: 2 hr.in X, Y, and Z direction.

Shock (Non-Operation)
Acceleration:

Time:

40 G (max.) in X and Y direction.
10 G (max.) in Z direction

11 ms
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FPF12896HRUF-B

INTERFACE SIGNALS

Type of Signals (TTL)

Signal Symbol Data Line Description
8-bit parallel display data.
. e Logic: L: light on, H: light off
Data Signal DATAOto 7 8 Relationship between display data and display dots is
shown in the figure on the following page.
Signal controlling the input of timing of display data.
Clock Signal CLK 1 Display data are input at falling edge of this signal.
Number of signals during one Hgync. cycle is 128.
Signal controlling the scanning timing of the line-elec-
trode. Y address increment to select the next line elec-
Line Synchronous Signal Hsync 1 trode is done at the falling edge of each signal.
The number of signals during the period of one Vgync
must be 769 or more.
Signal controlling the refresh speed of the screen. The
Frame Synchronous Signal Vsvyne 1 scanning position returns to the first electrode (home
position) at the falling edge of the signal.
Signal controlling the screen brightness.
Brightness Control Signal B. C. 1 Logic: L: 67% maximum brightness
H: maximum brightness.
Signal controlling the display enable.
Display Enable Signal DSPE 1 Logic: L: Light on.
H: Light off whole screen display.
Recommended Driving Condition
Iltem Condition Symbol Min. Typ. Max. Unit
Input Voltage (H-Level) — VIH 2.4 — — \%
Input Voltage (L-Level) — Vi — — 0.4 \Y,
Input Current (H-Level) ViH=2.75V,Vcc=5.25V i1 — — 10 mA
Input Current (L-Level) ViL=0.4V,Vcc=5.25V I — — -16 mA
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Relationship Between Display Data and Display Dot
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FPF12896HRUF-B

Interface Signal Timing

Symbol Min. Typ. Max. Unit Remarks
TVSYNC 61.44 65 ms FVSYNC =15Hz (Typ)
twy 2 160 Us
tvH 1 77 Hus
thy 2 5 us
THsyYNC 80 82 90 Hus
twH 2 5 Hus
the 5 10 ps
tcH 1 8 pus
tolk 300 500 ns Fcik =2 MHz (Typ.)
tweLk 150 250 ns twerke * twerkz = Tewk
tweLk? 150 250 ns Duty Cycle = 50% (Typ.)
tsup 100 180 ns
tHp 80 135 ns
Interface Circuit
Host System PDP Side
Vee
MB74LS240M-G Equivalent MB74LS240M-G
Equivalent
Cable Length R1
: 250 cm Max. T D@i
R2 R1=330Q
R2 =560 Q
S.GND
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Interface Signal Timing Chart
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CONNECTOR PIN ASSIGNMENT

Signal Connector

P/N:HIF6-34PA-1.27DS (by Hirose)

Applicable Connector: HIF6-34B-1.27R (by Hirose)

Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
1 DATAO 2 S. GND 19 Hsyne 20 S. GND
3 DATAO 4 S.GND 21 Vsyne 22 S. GND
5 DATAO 6 S. GND 23 DSPE 24 S. GND
7 DATAO 8 S.GND 25 B. C. 26 S. GND
9 DATAO 10 S. GND 27 N.C. 28 S. GND
11 DATAO 12 S. GND 29 N.C. 30 S. GND
13 DATAO 14 S. GND 31 Vece (OUT) 32 S. GND
15 DATAO 16 S. GND 33 Ve (OUT) 34 S. GND
17 CLK 35 Ve (OUT)
1 3 17 Notes: 1. This figure shows the connector
2 16 viewed from the mating surface.
‘ ‘ 2. Though the mounted connector has
i i i - i i 34 terminals, the pins are numbered

PC Board

as a 36-terminal connector. (No. 18
and 36 are not specified.)
Numbering on the PC board is the
same as in this figure.

3. V¢ terminals output +5 VDC.
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Power Supply Connector

P/N: 65595-113#10 (by Berg)

Pin No. Symbol Voltage
1 Vw 165V
2 N.C. —
3 Vg 95V
4 —x —
5 GND (H) oV
6 GND (H) oV
7 N.C. —
8 Vg. 95V
9 N.C. —
10 S. GND ov
11 S. GND oV
12 Ve 37V
13 Vee 5V

Notes:  Applicable Connector:
Housing: 65486-13 (by Berg)
Contact: 76804-36 (by Berg)

*Polarization key inserted
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FPF160128SRUA-001
Plasma Display Graphics Unit

The FPF160128SRUA-001 plasma display graphics unit consists of an AC
gas discharge plasma display panel with bi-stable memory and associated
driver circuitry.The orange-on-black, high-contrast panel provides an
easy-to-read display with no flicker or warp. The compact unit can be
connected to all types of equipment with common CRT interfaces. The highly
integrated drive and logic circuitry and Fujitsu’s unique protective film make

the FPF160128SRUA-001 a highly reliable display device.

» Bright, even, orange-on-black display

* Easy-
» Space-saving size and shape

to-use CRT interface

» High reliability

H DATA 4-bit
DATA —w=r—
8-bit Buffer X-driver
Clock —s=—r—
T T T
H X1X3 X1279
: Y1 L I Yo
' ‘: Y-Driver $§ Plasma Display Panel ié Y-Driver
| Timing | 1 (1280x1024 dots)
E ROM ! Y1023 Y1024
i : N |
: XaXa X1280
H L1 1
DATA 4-bit
i o X-driver
Vsyne —s+—{ Timing
: control X SUS/Lach/STB
HsyNC ——-.— logic
' (G Array) Y DATA
I \_{ }J | Y CLK/SUS/Lach/STB
: XL
' Automatic
ext BC : Power !
H Controller ;
i (AP.C) ;
GND Vee Vs VR

Copyright © 1991 FUJITSU LIMITED
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FPF160128SRUA-001

SPECIFICATIONS
Display Performance

Item Performance
Number of display dots 1,310,720 dots (1280 X 1024 dots)
Dot pitch 0.25 mm (0.01 in) aspect ratio: 1:1
Dot size 0.15 mm diameter (0.006 in)
Display area 319.75 (H) X 255.75 (V) mm diagonal: 16 in
(12.589 X 10.069 in)
Display color Neon orange
Brightness 18 cd/m;, typical, 12 cd/my, minimum

Plane average of solid pattern in 8x8 dots area
Dispay ratio: up to 25% Hgync = 31.25us

Is =300 mA
Brightness unevenness 40% maximum (20% maximum in each 10 mm distant area)
Contrast ratio 1: 20 minimum
Maximum viewing angle 140° typical
Defective dots Total 30 dots maximum

2 adjacent dots: 6 portion maximum
3 adjacent dots: 0 portion
3 dots maximum in any 32 x 32 dots area (including flickering

dots)
Environmental Conditions

Item Rating
Operating temperature 0to +50° C
Operating humidity 20 to 80% RH (no condensation)
Storage temperature —20to +70°C
Storage humidity 20 to 80% RH (no condensation)
Atmospheric pressure 700 to 1114 hPa
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MECHANICAL SPECIFICATIONS
Physical Specifications

Iltem

Specification

Dimension
(H) X (W) X (D)

See External Dimensions figure
309 X 402 X 30 mm (12.165 x 15.827 x 1.81 in)

Weight

3.0 kg (max)

Vibration

Acceleration: 2G maximum

Frequency: 10 to 55 Hz

Time: Operation: 5 minutes in each direction of X, Y, Z
No operation: 2 hours in each direction of X,Y,Z

Shock (no operation)

Acceleration: 40G maximum in each direction X, Y
20G maximum in the direction of Z

Time: 11 ms
Electrical Characteristics
Stability Ripple Current
Item Symbol Voltage (Max) (Max) (Max)
Logic Vee +5V +5% 100 mVpp 0.3A
Sustain driver Vg +88 to 100.5V +0.5% 500 mVpp Set value £ 30mA
Vg reference VR Set value +0.05V 500 mVpp 10mA

Notes: Current for sustain driver (Vs is specified by set value of Automatic Power Controller (APC). Typical set value is 300 mA.
For the Vg voltage setting, the plasma display unsit outputs the reference voltage Vs,

Absolute Maximum Ratings

Item Symbol Rating
Supply voltage for logic Vee + 7V
Supply voltage for sustain Vs +120V
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External Dimensions
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FPF160128SRUA-001

INTERFACE SIGNALS

Type of Signals

Signal Symbol Data Line Description
8-bit parallel display data.
; =5 _ =5 Logic: L: On, H: Off
Display data D ! 8 The figure on page 6 shows the relation between data DO ~ D7
and display position.
Signal controlling the input of timing of display data.
Clock CIK 1 Display data is input at falling edge of CLK and transferred in
sequence.
Number of signals in one Hgync period is 160.
Signal controlling the scanning timing and display time of each line
. electrode. Address incremeent to the next line is done at the falling
Horizontal synchronous Hsyne L edge of Hsync. The number of signals in one Vgync period is
required to be 1024 or more, and a continuous signal is required.
Signal controlling the refresh speed of the screen.The scanning
Vertical synchronous Vsyne 1 position returns to the first electrode at the falling edge of the
VSYNC signal.
Signal controlling the brightness of the entire screen.
Brightness control B. C. 1 Logic: L: Low brightness
H: High brightness.
Signal controlling the display enable.
Display enable DSPE 1 Logic: L: On.
H: Off
Note:  Brightness control signal can be input with pulse form signal. Brightness is variable depending on the duty of pulse signal. The following
table shows input conditions:
Item Symbol Min Typ Max Unit
Period Tg 140 167 195 us
High brightness setting time TeH 0 Tg us
Recommended Electrical Conditions
Item Condition Symbol Min. Typ. Max. Unit
Input voltage (H-Level) — VIH 2.4 — — \%
Input voltage (L-Level) — ViL — — 0.4 \%
Input current (H-Level) ViH=2.75V,Vcc=5.25V IiH — — 20 uA
Input current (L-Level) Vig=0.4V,Vec=5.25V ViL — — -3.0 mA
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FPF160128SRUA-001

Relationship Between Display Data and Display Dot

NO. 1 CLK NO.2CLK NO. 160 CLK
DATA7 (MSB)
DATA6 ¥ ]
DATAs & ]
DATA4 & —
DATA3 & N N NN
DATA2 § R R B A SR
DATAT & R I =
DATAO (L5  ERREEREREEEREE ERRERER
rNmtTLONOO o NRYRY @
XX X X X XXX XX XXX XXX X
CCC0C0CCCCCTTTT DT S
EEEEEEEEEEEEEEEE .. :
SSSE83S8838338388388S8 3
Line lelecrode ¥ 1 OO00O@O0C0CCO0000000C0C0O0 - - - 00000000
Line 2electrode ¥ 2 @OO0OOOCOC0O000O00000 - - - 00000000
Line 3electrode ¥ 3 @OOOOOCOCO0O000O0000: - - 00000000
Line 4electrode ¥ 4 0000000000000 00000 - - - 00000000
Line S5electtrode ¥ 5 @OOOCOO0C0OO00CO00000 - - - 00000000
Line 6electode ¥ 6 @OOOCOO0C0OO00COO000O0O - - - 00000000
Line 7electrode ¥ 7 @OOOCOO00C00000000000® - - - 00000000
Line 8electtode Y 8 OOOOOOOOOOO0O0O0O0O0O0OO - - - 00000000
Line 9electrode ¥ 9 OO@OCOO0O000000000000 - - - 00000000
Line 10electtode Y 10 O@@OOOCOO0OO000OO0O0000: - - 00008000
Line 1lelecttode Y 11 OO@OOOOOO0O000e00000: - - 00008000
Line 12electrode Y 12 OO@OOOCOO0O000OO000000: - - 00000000
Line 13electrode Y 13 OO@OOOOO000OO0O0O00000: - - 00008000
Line 14electtode Y 14 OO@OOOCO00OO0O00CO000O0 - - - 00008000
Line 15electrode ¥ 15 O 0@@OOCOCO00000000000: - - - 00000000
Line 16electtode Y 16 OOOOOOOO0OO0OO0O0O0O0O0O0O000O - - - 00000000
N O1010]0]0]0]01010]10]0]0]0]0]010I0IO NN O101010]0]0]0]e)
Line 1017 electrode Y 1017 O @O@OOCOO00O00C0000e - - - 00000000
Line 1018 electrode Y 1018 O @O@OOCOCO00 000000000 - - - 00000000
Line 1019 electrode Y 1019 @ @@ @@ OCOOOOOOOCOOO0O0O - - - 00000000
Line 1020 electrode Y 1020 O @O @OOCOCO00 000000000 - - - 0000000
Line 1021 electrode Y 1021 @ @@ @@ OCOO00OO0OOOO0O0O - - - 00000000
Line 1022 electrode Y 1022 O @O@OCOCOC0 0000000000 - - - 00000000
Line 1023 electrode Y 1023 O @O@OOCOO000OO00C000e0 - - - 00000000
Line 1024 electrode Y 1024 O OOOOOOO0O00O00O0O00000O - - - 00000000
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FPF160128SRUA-001

Interface Signal Timing

Symbol Min. Typ. Max. Unit Remarks
Tvsyne 1024 1067 H Fvsyne = 30 Hz typical
twy 1 3 H
tyn 1 14 us
thy 2 15.25 us
THsyNe 30.0 31.25 45.0 us Fyvsync = 32 Hz typical
twH 1 2 us
the 0.5 2 us
tch 0.1 2.7 us
tek 166.7 ns Fcik = 6 MHz maximum
twelki Typ —10% 172 tcrk Typ +10% ns twerki * twerke = Terk
tweLk? Typ — 10% 1/2 tc 1k Typ +10% ns Duty =50% typical
tsub 40 ns
tHD 70 ns

Note: Values in parenthesis () are one example of timing condition.

Interface Circuit

HOST

MB74LS240M-G

PDP

MB74LS240M-G
equivalent

GND

equivalent R1 s
2.2KQ
— ; CABLE LENGTH DQ
DO~7 1000 150 cm maximum
GND
MB74LS240M-G
MB74LS240M-G Vee equivalent
equivalent
R1
CABLE LENGTH 22KQ
OTHERS
150 cm maximum
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FPF160128SRUA-001

Interface Signal Timing Chart

VsyNec
et Tsyne -—
L I B B 1022 1023 1024 i
DATA §
VSYNC [r—————— TWV —
TVH——-i—%——THSVNc ——— TWH——:+—§-<— THV—.E%E"—
Hsync U U
1 2 1024 == ===-=--= 1024 +N
DATA 1 2 1023 1024
Hsync
- Toyng ————————— - Ty
1 2 3 =-=====mmmsmmmss 159 160 E 1E 2 38  TmTmmmmmmmmsmes 159 160 1 2 3 =======--
DATA
(D7-DO0)
E 159 159
: rtes 158 160 1 2 3_ ___________ 158 160 tes
x|l il il Jitiil Il

Hsync

DATA
(D7-D0)

— TWH —]

Ten —:<—>}—:<— THe

Twcle

TSUD —swr—reatt—i THD

60 1

Tweki
160

2 3 e
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FPF160128SRUA-001

CONNECTOR PIN ASSIGNMENT

Signal Connector
P/N:HIF6-34PA-1.27DS (by Hirose)

Mating Connector: HIF6-34B-1.27R (by Hirose)

Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
1 DATA 7 2 S. GND 19 Hsyne 20 S.GND
3 DATA 6 4 S. GND 21 VsyNe 22 S. GND
5 DATA S5 6 S. GND 23 DSPE 24 S. GND
7 DATA 4 8 S. GND 25 ExtB. C 26 S. GND
9 DATA 3 10 S. GND 27 Reserve 28 S. GND
11 DATA 2 12 S. GND 29 No Connection 30 S. GND
13 DATA 1 14 S.GND 31 Ve (OUT) 32 S.GND
15 DATA O 16 S.GND 33 Ve (OUT) 34 S.GND
17 CLK 35 Ve (OUT)
< 15 17 Notes: * This drawing shows the signal connector
2| 4 16 as viewed from the mating side.

‘ ‘ ‘ The actual connector has 34 pins, numbered

to the 36th pin in this specification.The 18th

i LLL - i i j and 36th pins are the missing numbers.

___________________ Numbers corresponding to the 36 pins are

silk-screened onto the PC board.
A f ﬁ PC Board

\ \ ‘ ‘ The trianagle mark on the connector does not

19| 21 correspond to the 1st pin. The 31st, 33rd, and

20 99 - m e 33 " 35 35th pins’ output is +5V of DC voltage. The

27th pin is to be connected with GND.

Power Supply Connector

Pin

No.

Power Source Name

1

© 00 N o o b~ WDN

Vee
S.GND
N.C
GND (H)
Vs
N.C.
N.C.
S.GND
VR (output)

PDP side connector: FCN-815P-009TA (Fujitsu)

Mating Connector (by Fujitsu)

Housing: FCN-813J009-A

FCN-813J-T/Q (hand crimping
FCN-813J-T/R (automatic crimping machine)
FCN-813J-T/S (hand crimping
FCN-813J-T/T (automatic crimping machine)

Contact:

Note: VR is the reference voltage for automatic Vg setting
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FPF160128SRUA-001

Relation Between Display Ratio and Brightness

In general, the increased display ratio will increase the current of the VS. This plasma display employs the automatic power controller
circuit. Therefore, when the current value of Vg is set at 300 mA, the brightness decreases gradually after exceeding the display ratio
of 25%. When the current is limited by the automatic power controller circuit, the brightness decreases.

Brightness
(cd/m2)
Data is measured under following conditions:
20 Background: Black (off)
[ — Foreground: Enlarging the solid pattern
15 —
10
5 /
ex.BC=L
. | | | |

25 50 75 100

Display Ratio %
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FPF160128SRUA-020
Plasma Display Graphics Unit

The FPF160128SRUA-020 plasma display graphics unit consists of an AC gas
discharge plasma display panel with bistable memory and associated driver circuitry.
The orange-on-black, high-contrast panel provides an easy-to-read display with no
flicker or warp. The compact unit can be connected to all types of equipment with
common CRT interfaces. The highly integrated drive and logic circuitry and Fujitsu’s
unique protective film make the FPF160128SRUA-020 a highly reliable display
device.

* Bright, even, orange-on-black display
* Easy-to-use CRT interface

* Space-saving size and shape

* High reliability

BLOCK DIAGRAM

I ' DATA 4-bit H
DATA —#=—j H
8-bit ' Buffer X-driver :
Clock —w=r— '

' T 1 T !

' X1X3 X1279

Y1 L I Y2
i Y-Driver Q Plasma Display Panel zg Y-Driver
Timing | (1280x1024 dots)
ROM i Y1023 Y1024
. 1 T
X2Xa X1280
L1 1
DATA 4-bit

] . X-driver
Vsync —s=——{ Timing

L | comol X SUS/Lach/STB
Hevne —wmi— . 99°

' (G Array) Y DATA
DSPE == \_{ }J Y CLK/SUS/Lach/STB

XL

: Automatic
ext BC —i Power

' Controller

(A.P.C)
GND Vece Vs VR
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FPF160128SRUA-020

SPECIFICATIONS

Display Performance

Iltem

Performance

Number of Display Dots

1,310,720 dots (1280X1024 dots)

Dot Pitch 0.25 mm (0.01 in) * aspect ratio: 1:1

Dot Size 0.15 mm diameter (0.006 in)

Display Area 319.75 (H) X 255.75 (V) mm * diagonal: 16 in
(12.589 X 10.069 in)

Display Color Neon Orange

Brightness 35 cd/my (Typ) 27 cd/my (Min)

Plane average of solid pattern in 8X8 dots area
Dispay ratio: up to 25% HSYNC =60.00 US
Is = 500 mA

Brightness Unevenness

40% max (20% max in each 10 mm distant area)

Contrast Ratio

1:20 min

Maximum Viewing Angle

140° (Typ)

Defective Dots

Total 30 dots max

2 adjacent dots: 6 portion max

3 adjacent dots: 0 portion

3 dots max in any 32 X 32 dots area (including flickering dots)

Environmental Conditions

ltem Rating
Operating temperature 0to+40° C
Operating humidity 20 to 80% RH (no condensation)
Storage temperature —20to +70°C

Storage humidity

20 to 80% RH (no condensation)

Atmospheric pressure

700 to 1114 hPa

MECHANICAL SPECIFICATIONS

Physical Specifications

Item Specification
Dimension See Fig 2
(H) X (W) X (D) 307 X 387 X 34 mm
Weight 3.3 kg (max)
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FPF160128SRUA-020

Electrical Characteristics

Item Symbol Voltage Stability Ripple Current
(Max) (Max) (Max)
Logic Vee +5% 5% 100mVpp 0.3A
Sustain driver Vg +88 to 100.5 V +0.5% 500mVpp Set value £ 30mA
Vg Reference Vg Set Value +0.05v 500mVpp 10mA

Notes: 1) Current for sustain driver (Vg is specified by set value of Automatic Poer Controler (A.P.C.). Typical set value is 300 mA.
2) For the Vg voltage setting, the plasma display unsit outputs the reference voltage Vg

Absolute Maximum Ratings

Item Symbol Rating
Supply voltage for logic Vee F7V
Supply voltage for sustain Vs +120V
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FPF160128SRUA-020

External Dimensions
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FPF160128SRUA-020

INTERFACE SIGNALS

Type of Signals

Signal Symbol Data Line Description
8-bit parallel display data.
. Sr— Logic: L: On, H: Off
Display Data DO~ D7 8 Figure 3 shows the relation between data DO ~ D7 and
display postion.
Signal controlling the input of timing of display data.
Clock CIK 1 Dlsplay data are input at falling edge of CLK and trans-
ferred in sequence.
Number of signals in one Hgync period is 160.
Signal controlling the scanning timing and display time
of each line electrode. Address incremeent to the next
Horizontal Synchronous Hsyne 1 line is done at the falling edge of Hgync - The number
of signals in one Vgync  period is required to beat
1024 or more. And a continuous signal is required.
Signal controlling the refresh speed of the screen. The
Vertical Synchronous Vsync 1 scanning position returns to the first electrode at the
falling edge of the Vgync signal.
Signal controlling the brightness of the entire screen.
Brightness Control B. C. 1 Logic: L: Low brightness
H: High brightness.
Signal controlling the display enable.
Display Enable DSPE 1 Logic: L: On.
H: Off
Recommended Electrical Conditions
Item Condition Symbol Min. Typ. Max. Unit
Input Voltage (H-Level) — VIH 2.4 — — \%
Input Voltage (L-Level) — ViL — — 0.4 \%
Input Current (H-Level) VIH =275V, VCC =525V IIH — — 20 U.A
Input Current (L-Level) ViIL=0.4V,Vcc=5.25V VIL — — -3.0 mA
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FPF160128SRUA-020

Relationship Between Display Data and Display Dot
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FPF160128SRUA-020

Interface Signal Timing

Symbol Min. Typ. Max. Unit Remarks
TvsYNC 1024 1067 H Fysync = 16 Hz (Typ.)

twy 1 3 H

tvy 1 14 s

thy 2 15.25 us
Tusyne 58.8 60.0 61.2 Us

twH 1 2.7 us

the 0.5 35 Hs

tch 0.1 35 Us

toLk 166.7 333.3 ns FcLk = 3 MHz (Max.)
tweLka Typ — 10% 12 teik Typ +10% ns twerka + twerke = Terk
tweLk2 Typ — 10% 1/2 tork Typ +10% ns Duty =50% (Typ.)

tsup 40 ns

thp 70 ns

Note: Values in parenthesis () are the one example of timing condition.

Interface Circuit

S GND

Others

S GND

Host

MB74LS240M-G
equivalent

Cable Length

PDP

MB74LS240M-G

Vce equivalent

A

A
/ \

10002

150 cm Max.

N

MB74LS240M-G
equivalent

Cable Length

MB74LS240M-G

Vcc equivalent

A

—[o W\

100Q2

/ \

150 cm Max.

N
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FPF160128SRUA-020

Interface Signal Timing Chart

VsyYNC —L
:< Tsyne -
! 1284 T 1022 1023 1024
DATA
Vsyne - T
TVH—>:r—§<—THSYNC ——. Ton . . I I
Hsyne U U '
1 2 1024 ‘= ========= 1024 + N
DATA 1 2 1023 1024

Hsynec

DATA
(D7-DO)
ax I Il UL U LU

— TWH —
Hsynec

Ten —éd—»i—k— THc

CLK Tweki !t Twc:Kg ------------------------------------------------

TSUD —sr—reet—m THD

DATA 160 1 2 T L —
(D7-DO) —
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FPF160128SRUA-020

CONNECTOR PIN ASSIGNMENT

Signal Connector

P/N:HIF6-34PA-1.27DS (by Hirose)

Mating Connector: HIF6-34B-1.27R (by Hirose)

Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
1 DATA 7 2 S. GND 19 Hsyne 20 S. GND
3 DATA 6 4 S. GND 21 VsyNe 22 S.GND
5 DATA S 6 S. GND 23 DSPE 24 S. GND
7 DATA 4 8 S. GND 25 ExtB. C 26 S. GND
9 DATA 3 10 S. GND 27 Reserve 28 S. GND
11 DATA 2 12 S. GND 29 No Connection 30 S. GND
13 DATA 1 14 S.GND 31 Ve (OUT) 32 S.GND
15 DATA O 16 S.GND 33 Ve (OUT) 34 S.GND
17 CLK 35 Ve (OUT)

1 3 15 17 Notes: 1) This drawing shows the signal connector
P I S 16 which is viewed from the mating side.
2) The actual connector has 34 pins, the
‘ ‘ ‘ numbering is to the 36th pin in this
i L L L + + + specification. The 18th and 36th pins are
——————————————— the missing numbers. On the PC board
___________________ the numbers which is equivalent to 36
T T T T f f ﬁ PC Board pins are printed with silk printing
\ \ ‘ 3) The trianagle mark on the connector is not
19| 21 35 corresponding to the 1st pin. The 31st, 33rd,
20 99- - - - - e e 33 34 and 35th pins output is +5 V of DC voltage.

The 27th pin is to be connected with GND.

Power Supply Connector

PDP Side Connector: FCN-815P—-009TA (by Fujitsu)

Pin No.

Power Source Name

Vcc

S. GND

N. C.

GND (H)

Vs

N. C.

N. C.

S. GND

Of 00 Nf OO O] | W{ N} -

VR (output)

Mating Connector (by Fujitsu)
Housing: FCN-813J009-A
Contact: FCN-813J-T/Q (hand crrimping)

FCN-813J-T/S (hand crimping)

FCN—-813J-T/R (automatic crimping machine) FCN-813J-T/T (automatic crimping machine)
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FPF160128SRUA-020

External Dimensions
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FPF160128SRUA-020

Relation Between Display Ratio and Brightness

In general, the increased display ratio will increase the current of the VS. This plasma display is employing the Automatic Power
Controller Circuit. Therefore, when the current value of Vsis setat 300 mA, the brightness will decrease gradually after exceeding the
display ratio of 25%. When the current is limited by Automatic Power Controller Circuit, the brightness decreases.

Brightness
(cd/m2)
* Data are measured under following conditions:
20 (a) Background: Black (off)
T~ (b) Foreground: Enlarging the solid pattern
15 —
10
5 /
ex.BC=L
. | | | |

25 50 75 100

Display Ratio %
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Section 7

Graphic Type Stand-alone Units
(units plus power supplies plus
enclosure) — At a Glance

Device Page
FPF12000SA 7-3
FPF20000S-501 7-11
FPF20000S-601 7-21
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July 1990 &
Edition 1.0 . FU] ITSU

FPF12000SA
Plasma Display Graphics Unit

The Fujitsu FPF12000SA plasma display has a low—profile standalone structure. It
can be sued in a wide variety of office automation systems as a space—saving display
or a wall-type display.

e  Bright, flickering—free display

* 1024 x 768 dot high—resolution graphic display
e Small. thin low power

e Combinations to CRT interface

* Keyboard connection terminal

* 100 VAC single power supply

*  Wal-type display (metal hook optional)

BLOCK DIAGRAM

DATA Data 4bit
8 Bit H Driver
K Latch STB - i
Xy Xg----- X1023
Counter — | Decoder PD Panel
V Driver : FPF128961HRPF
VsyncT] ' | (1024 x 768 Dots)
A ol B —1 Decoder
SYNC _ Xy Xg----- X1024
iming .
Generator Data 4hit o
B.C. - Latch STB rver
DSPE —|—
Clock Counter TI.DD.P Sustain Driver
iming
Vee Ve Vs Vs. | Vw
o—|
100VAC, Optional AC/DC Converter (FPFO5P-100 V)
I




FPF12000SA

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item

Symbol

Maximum Ratings

Input Power Voltage

AC IN

135 VAC

Input Signal Voltage

Vi

-05Vto+55V

DC Characteristics

Input voltage VIH 2.4
(Level H)

Input voltage VL -
(Level L)

Input current IiH -
(Level H)

(VlH =275V
VCC =5.25 V)

Input current
(Level L)

(VlH =04V
VCC =5.25 V)

Input voltage
(Speaker input
(p—p)

0.7 \%

Speaker input fre- 0.4
quency

5 kHz

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Specification

Display Panel

FPF12896HRPF

Number of Display Dots

1024 (H) x 768 (V) dots (786,432 dots)

Dot Pitch 0.3 (H) X 0.3 (V) (0.012 X 0.012 in)
Dot Size Approximately 0.2 mm (0.008 in)
Screen Size 307 x 230 mm (12.087 x 9.055 in)
Display Color Neon Orange

Dot Brightness 5 cd/m?2 min (with filter, average)
Brightness Unevenness Up to 50%

Contrast ratio 20:1 min

Viewing angle 120° min

Weight Approximately 5Kg

External Dimensions

See External Dimensions Figure




FPF12000SA

Performance Specifications

Item

Rating

Operating Temperature

5to +35°C

Storage Temperature

-10 to +50°C

Humidity

20 to 80% RH (no condensation)

Atmospheric Pressure Durability

700 to 1114 hPa

Vibration

Non—Operation: 0.4G

Operation: 0.2 G (3-60 Hz sine wave, double sweep time: 2 minutes

External Dimensions

415 £ 2(16.339 + 0.079)

Effective display area 306.9(12.083)
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FPF12000SA

INTERFACE SIGNALS

Type of Signals (TTL)

Number of
Signal Symbol Lines Definition and Function
Display data signal
e Logic L: On, H: Off
Data DATAOto 7 0 The relationship between DATAO to 7 and display loca-
tion is shown in the following figure.
The display data transfer signal fetches and transfers
Clock CLK 1 data sequentially at the falling edge. The number of
clock signals during one Hgypnc. cycle is 128.
The signal which controls the period of the display.
When this signal is at the falling edge, the address
Line Synchronous Hsyne 1 increments to the next line—electrode. The number of
Hsync signals per Vgync cycle is 769 and must be
generated at regual intervals.
This signal controls the start of screen. When this sig-
Frame Synchronous Vsync 1 nal is at the falling edge, the address increments to the
first column electrode.
: =e5E This signal enables or disables display.
Display Enable DSPE 1 Logic L: On, H: Off
Speaker AUDIO 1 Speaker sound control signal
RDKB The signal which controls the keyboard connected to
Keyboard TDKB 2 the main unit.
ON1B The signal which controls the CPU power switch.
ON1IM
Power Control ON2M 4 (Usually) Jumpered between ON1B and GND and
ON2 between ON2M and ON2 and open for others
LED Lamp RDY 1 The signal which is turned on by switching on the CPU

power.
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FPF12000SA

Relationship Between Display Data and Display Dot
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FPF12000SA

Interface Signal Timing

Symbol Min. Typ. Max. Unit Remarks
TVSYNC 61.44 61.74 - ms FVSYNC =16 Hz (Typ)
twy 2 160 Us
tvH 1 75 Hus
thy 5 54 us
THSYNC 79.56 Hus +1%
twH 2 5.4 Hus
tKc 5 16.74 us
tcH 11.7 8 Hus
tolk 300 360 ns FcLk = 2.8 MHz (Standard)
tweLk 150 180 ns twerke * twerkz = Tewk
tweLk? 150 250 ns Duty Cycle = 50% (Standard)
tsup 100 180 ns
tHp 80 135 ns
Interface Circuit
Host System PDP Side
Vee
MB74LS240M-G Equivalent MB74LS240M-G
Equivalent
Cable Length R1
: 250 cm Max. T D@i
R2 R1=330Q
I R2 =560 Q
S.GND
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FPF12000SA

Interface Signal Timing Chart
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FPF12000SA

CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN235P050-G/E (Fuijitsu)

Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
1 DATAO 2 GND 26 ONIB 27 GND
3 DATA1 4 GND 28 ON1IM 29 N.C.
5 DATA 2 6 GND 30 ON2M 31 ON2
7 DATA3 8 GND 32 RDY 33 GND
9 DATA 4 10 GND 34 AUDIO 35 GND
11 DATA5 12 GND 36 N.C. 37 N.C.
13 DATA 6 14 GND 38 TDKB 39 GND
15 DATA 7 16 GND 40 RDKB 41 GND
17 CLK 18 GND 42 GND 43 GND
19 Hsyne 20 GND 44 GND 45 GND
21 Vsyne 22 GND 46 +12V 47 +12V
23 DSPE 24 GND 48 +5V 49 +5V
25 NC 50 +5V
Power Connector
GL—2030F (Tokin Corp)
Pin No. Signal
1 AC
2 AC (COM)
3 FG
Keyboard Connector
Pin No. Signal Pin No. Signal
1 RDKB 5 GND
2 TDKB 6 GND
3 GND 7 Vee
4 GND 8 Vee
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FPF200005-501

Plasma Display Monitor

Fujitsu’s FPF20000S-501 plasma display is a stand-alone, high resolution, plasma
display that offers a large screen (16-inch diagonal effective display area) with a 1280
x 1024-dot capacity (100 dots perinch). The display’s thin-profile design has a depth of

about one-fifth that of a standard CRT (only 3.5 in. package

Because of Fujitsu’'s AC memory technology, the display has a reliability of 50,000
hours with no brightness degradation, image burn-in, or flicker over time. This high
reliability, coupled with space-saving construction, makes the FPF20000S-501 ideal
for QA equipment, engineering workstations, x-terminals, medical monitors, and CAD

systems.

* Interface to Sun SPARC stations (IPC, IPX,
SPARC Station 2)

e Large 16-inch diagonal screen with 1280 (H) x
1024 (W) pixel format (1.3 megapixel)

* Thin-profile design (14.33 Ib)

* Reliability of 50,000 hours with no brightness
degradation over time

BLOCK DIAGRAM

depth).

Display is free from flicker, warp, and image
burn-in

Easy-to-use interface complies with CRT stan-
dards

Unit includes stand with tilt capability (+5 to —15°)
FCC class A, UL, and CSA approved

| Console — _ Interface —
Unit Board
. Brightness
(B:rcl)gr;\?rtor}ess_b Control
Volume

LED lamp —><L

0-D7
LK

Qg

Plasma Display

> Unit

Vsyne

Hsync

DSPE

<— Ve

(1280 x 1024 dots)

o

AC/DC Converter

Power SW
ACin FG
110V
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FPF20000S-501

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Max. Rating
Input Power Voltage AC IN 135 VAC
Input Signal Voltage V1 -0.5Vto+5.5V

DC Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Input voltage (H) VIH - 2.0 - - \%
Input voltage (L) VL - - - 0.8 \%
Input current (H) IiH Vee =5.25V, V| = 2.7V - - 20 HA
Input current (L) IiL Vee =5.25V, V= 0.4V - - -4 mA

Note: Values are measured at the input connector.

7-12



FPF20000S-501

MECHANICAL SPECIFICATIONS

Physical Specifications

Item Specification

Display Capacity 1280 (H) x 1024 (V) dots (1,310,720 dots)

Dot Pitch 0.25 (H) x 0.25 (V) mm (0.010 x 0.010 in.)

Dot Size Approximately 0.15 mm (0.006 in.) diameter

Display Area 320 (H) mm x 256 (V) mm (12.60 in. x 10.08 in.)
Display Performance Display Color Neon Orange

Brightness 7 cd/m2 or more (at the display ratio of 30% max.)

Contrast 20:1 or more under office lighting conditions (500 lux)

Viewing Angle 120°

Brightness Unevenness

Approximately 50%

Method

CRT Interface Compliance

Vertical Sync.

Vsync 33.33 ms Typ. (approx. 30 Hz)

Horizontal Sync.

Hsync 31.25 Us Typ. (approx. 32 kHz)

Interface — -
Dot Clock CLK 166.7 ns min. (approx. 6 MHz)
Display Dot Data DO to D7 8 bit parallel display data
Display Enable DSPE (logic L: On, H: Off)
Input Voltage 100 VAC + 10%
Power Supply Frequency 50/60 Hz + 5%
Power Consumption Approximately 60 W max. (30 W max. for PDP)
Construction Standalone (with tilt stand)
415 (W) x 346 (H) x 90 (D) mm (without tilt stand)
Style Dimensions (approx. 16.34 (W) x 13.62 (H) x 3.54 (D) in.)
415 (W) x 346 (H) x 200 (D) mm (with tilt stand)
(approx. 16.34 (W) x 13.62 (H) x 7.8 (D) in.)
Weight Approximately 14.33 Ib (excluding cable)

Performance Specifications

Item Rating
Operating Temperature 0to +35°C
Storage Temperature —20to +60°C

Humidity

20 to 80%RH (no condensation)

Atmospheric Pressure

700 to 1114 hPa

Electro Static Damage (ESD) resistance

9KV or greater (No wrong operation after
applying for 3 minutes.)
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FPF20000S-501

Physical Construction and Operation

Display Surface

Glass Substrate (front)

/ \ \ [ 1

J o

Glass Substrate (rear)

\
\

Protectlve Discharge Column
Glass Seal Layers Space Electrodes

Row

Spacers
P Dielectric Layers Electrodes

PDP Construction and Operation

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life.
This protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics
ofthe panel since MgO emits large quantities of electrons in the presence of anionizing gas. Numerous spacers are placed between
the glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes
are positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panelis neon,
with a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF20000S-501

External Dimensions

90+ 2

415+ 2 (16.339 + 0.079) Color: (3.543 + 0.079)
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FPF20000S-501

INTERFACE SIGNALS

Types of Signals

Signal Name

Symbol

/0

Signal
Line

Definition and Function

Display data

g
5
S
Q

8 lines

8-bit parallel display data.

Logic L: On, H: Off

The display position and relation between DO to D7 is
shown in the figure “Relationship Between Display
Data and Display Dots” on the following page.

Clock

0
.
P

1 line

Timing signal for display data.

Display data are loaded at falling edge of this signal
and transferred in sequence.

160 clock signals in one Hgync period.

Horizontal
synchronous

Hsvyne

1 line

Signal controlling the scanning timing and display time
of each line electrode.

Address increment to next line is done at the falling
edge of Hgync-

1024 or more Hgypnc Signals in one Vgync period are
required.

Vertical
synchronous

Vsync

1 line

Signal controlling the refresh speed of the screen. The
scanning position returns to the first line electrode at
the falling edge of Vgync signal.

Display enable

DSPE

1 line

Signal controlling the display enable.
Logic L: On, H: Off

Reserved

(res)

14 lines

Signal line is not permitted to be connected.

7-16




FPF20000S-501

Relationship Between Display Data and Display Dots
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FPF20000S-501

Interface Signal Timing

Symbol Min. Typ. Max. | Unit Remarks
Tvsync 1024 | (1067) | — H | Fvsync = (30) Hz (Typ.)
twy 1 (3) — H | H=Tusync
tyy 1 a4 | — Hs
tHy 2 (17.25) — Ms
THsyNC 30.0 |[(31.25) 45 Ms Thsyne = (32) kHz (Typ.)
twH 1 (2 — s
the 05 @ — Ls
ten 01 | @71 | — Us
Tolk 1667 | — — ns |Feik = 6 MHz
tweika 83.3 — — NS |tweike * twewke = Telk
fweLke 833 | — _ ns | DUTY =50% (typ.)
tsup 40 — — ns
thD 70 — — ns

Note: Values in parentheses () are the one example of timing condition.
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FPF20000S-501

Interface Signal Timing Chart

~—— Tysyng ———>
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123 - -- - - 1024 1 2 3-- -~ - - 1024 1 2 3 - - -~ - 1024 1 2 3

1 TvsynC :
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=< | U U U U U U U U
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I
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tsup > ~ thHp
50-57 >< >< D1 >< D2 >< D3 >< >< >< ><D160>< >< b1
AN AN
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Notes: IN=0,1,2....
2Number of CLKs in one Hgync period is 160. The continuous CLS is not permitted.
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FPF20000S-501

CONNECTOR PIN ASSIGNMENT

Pin Arrangement of Interface Signals (Display Side)

No. Symbol No. Symbol No. Symbol No. Symbol
1 D7 GND 26 (res) 27 GND
3 D6 4 GND 28 (res) 29 GND
5 D5 GND 30 (res) 31 (res)
7 D4 8 GND 32 (res) 33 GND
9 D3 10 GND 34 (res) 35 GND
11 D2 12 GND 36 GND 37 GND
13 D1 14 GND 38 (res) 39 GND
15 DO 16 GND 40 (res) 41 GND
17 CLK 18 GND 42 GND 43 GND
19 Hsyne 20 GND 44 GND 45 (res)
21 Vsvne 22 GND 46 (res) 47 (res)
23 DSPE 24 GND 48 (res) 49 (res)
25 GND 50 (res)

Notes: Applicable connector: FCN-235D050-G/C
(res): reserved
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FPF200005-601

Plasma Display Monitor

Fujitsu's FPF20000S-601 plasma display is a stand-alone, high resolution, plasma
display that offers a large screen (16-inch diagonal effective display area) with a 1280
x 1024-dot capacity (100 dots perinch). The display’s thin-profile design has a depth of

about one-fifth that of a standard CRT (only 3.5 in. package

Because of Fujitsu’'s AC memory technology, the display has a reliability of 50,000
hours with no brightness degradation, image burn-in, or flicker over time. This high
reliability, coupled with space-saving construction, makes the FPF20000S-601 ideal
for QA equipment, engineering workstations, x-terminals, medical monitors, and CAD

systems.

* Interface to Sun SPARC stations (IPC, IPX,
SPARC Station 2)

e Large 16-inch diagonal screen with 1280 (H) x
1024 (W) pixel format (1.3 megapixel)

* Thin-profile design (16.66 Ib)

* Reliability of 50,000 hours with no brightness
degradation over time

BLOCK DIAGRAM

depth).

Display is free from flicker, warp, and image
burn-in

Easy-to-use interface complies with CRT stan-
dards

Unit includes stand with tilt capability (+5 to —15°)
FCC class A, UL, and CSA approved

| Console — _ Interface —
Unit Board
. Brightness
(B:rcl)gr;\?rtor}ess_b Control
Volume

LED lamp —><L

0-D7
LK

Qg

Plasma Display

> Unit

Vsyne

Hsync

DSPE

<— Ve

(1280 x 1024 dots)

o

AC/DC Converter

Power SW

ACin FG
240V
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FPF20000S-601

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Max. Rating
Input Power Voltage AC IN 280 VAC
Input Signal Voltage V1 -0.5Vto+5.5V

DC Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Input voltage (H) VIH - 2.0 - - \%
Input voltage (L) VL - - - 0.8 \%
Input current (H) IiH Vee =5.25V, V| = 2.7V - - 20 HA
Input current (L) IiL Vee =5.25V, V= 0.4V - - -4 mA

Note: Values are measured at the input connector.
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FPF20000S-601

MECHANICAL SPECIFICATIONS

Physical Specifications

Item Specification

Display Capacity 1280 (H) x 1024 (V) dots (1,310,720 dots)

Dot Pitch 0.25 (H) x 0.25 (V) mm (0.010 x 0.010 in.)

Dot Size Approximately 0.15 mm (0.006 in.) diameter

Display Area 320 (H) mm x 256 (V) mm (12.60 in. x 10.08 in.)
Display Performance Display Color Neon Orange

Brightness 7 cd/m2 or more (at the display ratio of 30% max.)

Contrast 20:1 or more under office lighting conditions (500 lux)

Viewing Angle 120°

Brightness Unevenness

Approximately 50%

Method

CRT Interface Compliance

Vertical Sync.

Vsync 33.33 ms Typ. (approx. 30 Hz)

Horizontal Sync.

Hsync 31.25 Us Typ. (approx. 32 kHz)

Interface — -
Dot Clock CLK 166.7 ns min. (approx. 6 MHz)
Display Dot Data DO to D7 8 bit parallel display data
Display Enable DSPE (logic L: On, H: Off)
Input Voltage 220 to 240 VAC
Power Supply Frequency 50/60 Hz £+ 5%
Power Consumption Approximately 60 W max. (30 W max. for PDP)
Construction Stand-alone (with tilt stand)
415 (W) x 346 (H) x 90 (D) mm (without tilt stand)
Style Dimensions (approx. 16.34 (W) x 13.62 (H) x 3.54 (D) in.)
415 (W) x 346 (H) x 200 (D) mm (with tilt stand)
(approx. 16.34 (W) x 13.62 (H) x 7.8 (D) in.)
Weight Approximately 16.66 Ib (excluding cable)

Performance Specifications

Iltem Rating
Operating Temperature 0to +35°C
Storage Temperature —20to +60°C

Humidity

20 to 80 %RH (no condensation)

Atmospheric Pressure

700 to 1114 hPa

Electro Static Damage (ESD) resistance

9KV or greater (No wrong operation after
applying for 3 minutes.)
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FPF20000S-601

Physical Construction and Operation

Display Surface

Glass Substrate (front)

/ \ \ [ 1

J o

Glass Substrate (rear)

\
\

Protectlve Discharge Column
Glass Seal Layers Space Electrodes

Row

Spacers
P Dielectric Layers Electrodes

PDP Construction and Operation

The figure above illustrates the structure of Fujitsu’s AC-type plasma displays. X-electrodes (columns) and Y-electrodes (lines) are
formed on two mating glass substrates and are subsequently covered with dielectric material. Each dielectric layer is then covered
with a protective layer of magnesium-oxide (MgO) to prevent ion shock damage during discharge and to prolong its service life.
This protective layer also emits secondary electrons during cell operation; this greatly improves the light-emission characteristics
ofthe panel since MgO emits large quantities of electrons in the presence of anionizing gas. Numerous spacers are placed between
the glass substrates to maintain gap uniformity at about 0.1 mm over the entire panel. The spacers are so arranged that electrodes
are positioned perpendicularly, while their peripheral parts are sealed in glass. The primary discharge gas used in the panelis neon,
with a small quantity of xenon to stabilize discharge characteristics within the panel and improve emission.
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FPF20000S-601

External Dimensions

90+ 2

415+ 2 (16.339 + 0.079) Color: (3.543 + 0.079)
Munsel No. 7.5Y6/0.5 | -

344 + 2 (13.543 + 0.079)

5° 15°
B Display Area 319.75 (12.589) | g
(1280 Lines * Dot Pitch 0.25)

D ) ——
va

34
(1.339 REF)

(1024 Lines * Dot Pitch 0.25)
L,
T
|
|
|
|
:
|
346 + 3 (13.622+ 0.118)

322+ 2 (12.677 + 0.079)
Display Area 255.75 (10.069)

T
187 + 3 (7.362 + 0.118)

\\@I

Color: Color:
240 (9.449 200 + 2 (7.874 + 0.079)
Munsel No. 7.5Y6/0.5 /‘ ( ) > Munsel No. 6Y8.5/0.5 L £2( * ) .

Brightness Control Volume Power Indicator (Green)

Logo Mark
Unit: mm (in.)

7-25




FPF20000S-601

INTERFACE SIGNALS

Types of Signals

Signal Name

Symbol

/0

Signal
Line

Definition and Function

Display data

g
5
S
Q

8 lines

8-bit parallel display data.

Logic L: On, H: Off

The display position and relation between DO to D7 is
shown in the figure “Relationship Between Display
Data and Display Dots” on the following page.

Clock

0
.
P

1 line

Timing signal for display data.

Display data are loaded at falling edge of this signal
and transferred in sequence.

160 clock signals in one Hgync period.

Horizontal
synchronous

Hsvyne

1 line

Signal controlling the scanning timing and display time
of each line electrode.

Address increment to next line is done at the falling
edge of Hgync-

1024 or more Hgypnc Signals in one Vgync period are
required.

Vertical
synchronous

Vsync

1 line

Signal controlling the refresh speed of the screen. The
scanning position returns to the first line electrode at
the falling edge of Vgync signal.

Display enable

DSPE

1 line

Signal controlling the display enable.
Logic L: On, H: Off

Reserved

(res)

14 lines

Signal line is not permitted to be connected.
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FPF20000S-601

Relationship Between Display Data and Display Dots

NO. 1 CLK NO.2CLK NO. 160 CLK
b7 |
D6 ]
DS ]
D4 )
D3 N B T
D2 N N ]
D1 N N
Do A R A R R R ]
g
N Ot LwoO~NOo o NRTOR Ao
X X X XX X X X X X X X X X X X <
OO 0OODOOLOLOLOLOLOLOLOLO OO O ()
5583558355888 58°¢8 S
3280880880808 38030 ko
O 0O 00O OOOLOOLOLOLO O OO [
~—TANMOITOONNODDO—ANMIT OO (=]
........................................ g
8888888888888888 S
Line  telectode ¥ 1 OQ@@@OO00C0000O00O0000O®: - - @000O@0O0O
Line  2electode ¥ 2 @OOO0@0O00O000OO000OO0: - - - @00@0O000O
Line  3electode Y 3 @OOOG@OO0OOOOOOOO00OOO0: - - - @0@0O00O0O
Line  4electtode ¥ 4 @0O@0OO00000000000O0 - - - @OO0O0O0OOO
Line  Selectode Y 5 @OOO@O00O0O00OO000OO0 - - - @0@0O0000O
Line  6electtode ¥ 6 @OO0O@0O00OO0OOOO00OOO - - - @00O@O0O0OO
Line  7electode Y 7 @OOO@O0000000000C00O®: - - - 000000
Line  8electode Y 8 O0OO0O0O0O0O0O00OOO0O00O000O0 : + - OOOOO0O0OO
Line  9electode Y 9 OO@O0O0000000000000 - - - C0000000
Line 10electrode Y 10 O@@OOO0O0OO@O00O@0OO0000 - - - @000@0O00O
Line 1lelectode Y 11 OO@OO0O0O0O00OO00O@0OO0000 - -+ - @000@0O00O
Line 12electrode Y 12 QO@O0O00O0000@000000: - -C0000000O
Line 13electrode Y 13 O0O@OOO0O0000O@0OO000000 - -+ - @000@0O00O
Line 14electrode Y 14 OQO@O0O0000O@O00OO000O0 - - - @000@000
Line 15electrode Y 15 OQ@@@OO000000000000® - - - OO0O0OOO0OO
Line 16electrode Y 16 OO0OO0O0O0O0O000O00O00O000O0 -+ - OOO0OO0OOO0
. O0000000000O0O0O0O0O0O - - - 00000000
Line 1017 electrode Y 1017 O @O @OOOO000O0O00000® - - - O0®O000O0
Line 1018 electrode Y 1018 O @O @OOO00 000000000 - - - 00000000
Line 1019 electrode Y 1019 @ @@ @@OOOOOO®OOOOO0O0 + - - @0O@O0O0O0OO0
Line 1020 electrode Y 1020 Q@O @OQOQ0 0 @@O000Q0 - - - O@OO0O000
Line 1021 electrode Y 1021 @@ @@@OOOOCOO@®OO0Q00 - - - 0000O®000
Line 1022 electrode Y 1022 O@O@OQ00 0000000000 - - - 000@O000
Line 1023 electrode Y 1023 O @O @OOOO000@OO0000@0 -+ - C000®0O00O
Line 1024 electrode Y 1024 OOOOOOOOO0O000000000 - - - OOOO0O00O0
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FPF20000S-601

Interface Signal Timing

Symbol Min. Typ. Max. | Unit Remarks
Tvsync 1024 | (1067) | — H | Fvsync = (30) Hz (Typ.)
twy 1 (3) — H | H=Tusync
tyy 1 a4 | — Hs
tHy 2 (17.25) — Ms
THsyNC 30.0 |[(31.25) 45 Ms Thsyne = (32) kHz (Typ.)
twH 1 (2 — s
the 05 @ — Ls
ten 01 | @71 | — Us
Tolk 1667 | — — ns |Feik = 6 MHz
tweika 83.3 — — NS |tweike * twewke = Telk
fweLke 833 | — _ ns | DUTY =50% (typ.)
tsup 40 — — ns
thD 70 — — ns

Note: Values in parentheses () are the one example of timing condition.
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FPF20000S-601

Interface Signal Timing Chart

~—— Tysyng ———>

U ] ] ]

Hsywe TTTTTTTTIITTTTTTTITTITTTTITITITTITTITITITITTITTT T

123 - -- - - 1024 1 2 3-- -~ - - 1024 1 2 3 - - -~ - 1024 1 2 3

1 TvsynC :
Vsvync

1 twy : ! tHV}

tvh | THsyng | -~
=< | U U U U U U U U
1 2 3 - 1023 1024 1024 + N 1 2

I U uuuuuy o

tweLki > =< twcLk?
tsup > ~ thHp
50-57 >< >< D1 >< D2 >< D3 >< >< >< ><D160>< >< b1
AN AN
invalid invalid

Notes: IN=0,1,2....
2Number of CLKs in one Hgync period is 160. The continuous CLS is not permitted
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CONNECTOR PIN ASSIGNMENT

Pin Arrangement of Interface Signals (Display Side)

No. Symbol No. Symbol No. Symbol No. Symbol
1 D7 GND 26 (res) 27 GND
3 D6 4 GND 28 (res) 29 GND
5 D5 GND 30 (res) 31 (res)
7 D4 GND 32 (res) 33 GND
9 D3 10 GND 34 (res) 35 GND
11 D2 12 GND 36 GND 37 GND
13 D1 14 GND 38 (res) 39 GND
15 DO 16 GND 40 (res) 41 GND
17 CLK 18 GND 42 GND 43 GND
19 Hsyne 20 GND 44 GND 45 (res)
21 Vsyne 22 GND 46 (res) a7 (res)
23 DSPE 24 GND 48 (res) 49 (res)
25 GND 50 (res)

Notes: Applicable connector: FCN-235D050-G/C
(res): reserved
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FTE80O50BP
Plasma Display Unit with Touch Panel

The FTE8050BP is a human-machine interface that provides both screen display and
input functions in a single unit. The display unit employs a 640 x 400 dot AC memory
plasma displey.

The touch panel controls a display screen which has a resolution of 3.18 mm x 3.18
mm and outputs via an RS-232C interface.

e Compact, thin construction and design
e Anti—glare filter with bezel
e  Standard interface
. Integrated display & touch panel with no visible degradation in quality )
* Applications:
— Transaction terminals, ATMs and other banking applications
—Medical equipment, ie CT scanners
—Factory automation devices, ie NC controllers, robots, semiconductor fabrication equipment

BLOCK DIAGRAM

[ PDP TouchPanel =~~~ """ "~"°° :
: Touch panel -~ Signal (RS-232C)
X Touch input section controller X
+ | (infrared touch panel) . Power supply (+5 V)
: Display Section — Signal (TTL)
! (plasma display) — Power supply (5 types)
Vsyne Yo — |
Hsyne Yoo 1
Clock —— C .
Ly
! Timing Control Vertical o2 Plasma display panel
DATA — generator logic Decoder driver 1
(1 bit) Yo (640 x 400) \
' — Yoz |
B.C. —— Mode - ‘
| selector I \
‘ switch 20 ‘
GND —, | B \
Vee — L — — R T o
VE — Horizontal driver !
+ — i \
Vs | Clock —— Counter PDP Su_staln | | |
Vg — timing driver - |
‘ Control logic ‘
Vw — | ,_
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FTES8050BP

ELECTRICAL SPECIFICATIONS

Absolute Maxi

mum Ratings

Item Symbol | Maximum rating
Sustain driver +Vg +125V
Sustain driver -Vsg -125V
Display Write driver Vw +180 V
Line control driver Vg +45V
Logic Vee +7V
Touch panel Touch panel driver Vpbp +7V
DC Characteristics
Item Symbol Minimum Nominal Maximum Unit
Input voltage (high level) VIH 2.4 - 5.25 \%
Voltage
Input voltage (low level ) VL -0.5 - 0.4 \%
Input current (high level) _ _
(V| = 2.75 V, Ve = 5.25 V) he 20 WA
Current (low level)
Input current (low leve
V| = 0.4V, Vec = 5.25V h - - -16 mA
Display and Touch Panel Power Supplies
Allowable power Current (mA)
Reference Range fluctuation Noise and rip-
Item Symbol | voltage (V) W)t (maximum) ple (maximum) | Standard 2 | Maximum 2
Sustain driver +Vg +95 +15 +2% 500 mVpp 75 160
Sustain driver —Vsg -95 +15 +2% 500 mVpp 75 160
Display Write driver Vw +165 +10/-15 +2% 500 mVpp 10 20
Line control
driver Ve +40 - +5% 100 mVpp 100 150
Logic Vee +5 - +5% 50 mVpp 350 450
Touch | Touch Panel
Panel | Driver Vbp +5 - +5% 50 mVpp 350 400
Display Unit Output Power Supply
Parameter Symbol Conditions Min. Typ. Max. Unit
Voltage VRl | With 1 kQ load 0 - 2.5
For Vs Ripple and noise VNrr | With 1 kQ load - - 1500 mV
specification Stability (average) — | With 1 kQ load - - +01 | %
Current (average) lcc With 1 kQ load - - 10 mA




FTEB050BP

MECHANICAL SPECIFICATIONS

Physical Specifications (Display)

Item

Value

Number of Display Dots

640 (H) x 400 (V) dots (256,000 dots)

Dot Pitch

0.33 (H) x 0.33 (V) mm (0.013 x 0.013 in.)

Dot Size

0.2 mm (0.008 in.)

Effective Screen Size

132 (V) x 211 (H) mm (5.197 x 8.307 in.)

Display Color

Neon orange

Dot Brightness

90 cd/m? (typical)

Contrast Ratio

20 : 1 minimum

Viewing Angle

120 degrees minimum

Brightness Unevenness

50% maximum

Weight

2.5kg

External Dimensions

See External Dimensions figure

Physical Specifications (Touch Input)

Item

Value

Coordinate Detection Area

210 (H) x 133 (V) mm

Detection Resolution

3.18 (H) x 3.18 (V) mm

Coordinate Detection Time

50 ms (typical)

Surface Filter Treatment

Non-glare treatment

Coordinate Origin

Coordinates at the leftmost end of the detection area is (0,0)




FTES8050BP

Performance Specifications

Item Value
Operating Temperature 0to 50 °C
Storage Temperature -20to +70 °C

Humidity

30 to 85% RH (no condensation)

Atmospheric Pressure Durability

Operation: 700 to 1114 hPa
Non-operation: 340 to 1114 hPa

Vibration
Acceleration:

Frequency:

Time:

Operation: 0.5 G maximum
Non-operation: 2 G maximum

10 to 55 Hz to 10 Hz/minute

Operation: 20 minutes in X, Y, and Z direction
Non-operation: 20 minutes in X, Y, and Z direction

Shock (at non-operation)
Acceleration:

Time:

20 G max. in X, Y, and Z direction

11 ms maximum

Interference Fringes

When the center of the touch surface is pressed with a maxi-
mum force of 500 grams, no interference fringe shall be pro-
duced. If generated, the interference fringe shall disappear
when pressure is removed.

86




FTEB050BP

External Dimensions (front)

The frame fitting for
mounting is connected
- 371 +1(14.606 + .0394) to 8 GND (circuit GND)
5 4(0.157) 293 +1(11.535 + .0394) | 400.157)
=
S ‘ 266(10.472) N 2(078)
5 - >
<
4 I R G— (?J R
—éol_ —— —— jc»|4>
/| AN
/ AN
3 I
Ak g
o +
S ~
<I& 3
Sle b3
| = =
+ +
3 3
i~
©
o
o
] N /
/
— [Pl
242(9.527)
l | . | 48.8(1.921) 10(0.393)
f ] L3
— — g Part mounting
—— ———— © height
= - Vs
77 . Iy
e ———— —— 3
1 T o i i
e ,—— - Unit: mm (in.)




FTES8050BP

External Dimensions (back)

® | | | e
For display {}}
power supply - @
For adapter
power supply T E
For display signal —
= Il
1234
{:} For touch
E «~~ panel signal
° @ *
s & © + & ¢

Unit: mm (in.)




FTEB050BP

INTERFACE SIGNALS

Types of Signals

Number
Signal name Symbol of lines Signal definition and function
Display data signal.
Data DATA 1 H: Turns on, L: Turns off
Clock CLK 1 Display data timing signal. Reads data on the rising edge of CLK. The
number of clock pulses during the Hgync period is 640.
Horizontal data strobe. Moves address to the next line electrode on the
falling edge of Hgync- The number of Hgyn e pulses required during the
Horizontal . L Vsync period depends on the display mode.
synchronizing signal SYNC 400 line mode: 402 + 2N
200 line mode: 202 + N
The horizontal synchronous signal must be applied at all times.
Vertical Veos 1 Screen start timing signal. Moves address to the first-row electrode on
synchronizing signal SYNC the falling edge of Vgync.
Brightness control signal.
Brightness control B.CONT 1 H: 100%
L: 50%

Display Mode Setting

640 x 400 dots

Non-interlaced mode (400-line mode). The standard
mode enables a 400-line non-interlaced signal to be
received and displayed.

640 x 200 dots

This mode enables operation with a 200-line non-
interlaced signal and displays the 400-line unit in
interlaced mode.




FTES8050BP

Interface Signal Timing Table (400 Line Mode)

Symbol | Min. [ Nom. [ Max. | Unit Remarks
Tysync | 16.8 25 ms | Frame frequency: 40 Hz nominal
twy 2 us
tyn 1 us
thy 2 us
Tusyne | 40 47 Hs
twm 2 ps
e 1 Hs
tem 0.5 us
Tcolk 45 80 110 ns
tweLki 22 40 ns
twelk2 | 22 40 ns | twerka +twerkz = Tek
tsup 20 40 ns
tMD 22 40 ns
Mode setting (JP1)
JP1 Strap JP1 pin 1.
° ° ° °
1 2 3 4
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FTEB050BP

Interface Signal Timing Table (200 Line Mode)

Symbol | Min. [ Nom. [ Max. | Unit Remarks
Tysync | 16.8 25 ms | Frame frequency: 40 Hz nominal
twy 2 us
tyn 1 us
thy 2 us
Thsync | 80 94 Us
twm 2 ps
tme 1 us
tem 0.5 3 us
Teik 45 80 110 ns
tweLki 22 40 ns
twelk2 | 22 40 ns | twerka +twerkz = Tek
tsup 20 40 ns
tMD 22 40 ns
Mode setting (JP1)
JP1 Strap JP1 pin 3.
° ° ° °
1 2 3 4
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FTES8050BP

Interface Signal Timing Chart (400 Line Mode)

VSYN C

SYNC

SYNC

T

SYNC

CLK

DATA

unl]

SYNC

CLK

DATA

| TVSYNC )
-
1 !

IR I [

RRRRRRRRERRRRRR RN RN RN RN RN RREEE Y

X P— 402 128 e 402 123 e 402123

1 T

X
\

! tWM | E tHV i

b | grene ! <o X 2N
1 2 ————-400 401 402 1 2
E‘ Thsyne ‘
BRI
i I tom i
E t E  Tok E<—>I

640 et 2 3 . 1640 1
tWCLK1 P I tWCLK2

.
1
tsup 1

e o = X i
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FTEB050BP

Interface Signal Timing Chart (200 Line Mode)

\_/SYNC U U U U
Hono BEERERRRRRRRRRRRRER R RN RN
1923 202 128 oo 202 1283 e 202123

SYNC

:

< BRI
tun i i THSYNC i ; THSYNCX N ;
HSYNC U L J U U U \\ J
p 2 ————-200 201 202 1 2
CLK N i i i . i i i i
DATA 1 ) ) ) ) ) ) ) )
E - THSYNC =I
HSYNC
IR i
- |
: . tow |
: : . TCLK | '4—>l
640 2 3 640 1
twoiki E : : twoike

- g
[ i

1
o |

_ P two
DATA ><Inva|id>< d1 >< d2 >< d3 >< >< >< ><d640><|nvalid>< d1
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FTES8050BP

Interface Circuit (display)

Unit side: PDP side:
MB74LS240M-G or equivalent Vee MB74LS240M-G or equivalent

Cable length R % Z]l P

50 cm or less

R=330Q

TOUCH PANEL SPECIFICATIONS

Touch Panel Interface Specification

Interface method | Conforms to EIA RS-232C

Rate can be automatically set to 300, 1200, 2400, 4800, 9600, or
19200 baud (start-stop).

Start bits (St): 1 bit

Data (DO to D7): 8 hits

Parity (P): 1 bit, odd or even. Cannot be automatically set.
Stop bits (SP): 2 bits

Baud rate

Data configuration

ST 20 21 22 23 24 25 26 27 P SP SP
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FTEB050BP

Interface Circuit (touch panel)

External unit (DTE) Touch panel (DCE)

MAX232
TD, RTS, DT o I
RD, CTS, DSR, DCD o ———

Coordinate Detection at Touch Panel

The coordinate input device of this touch panel has an effective touch area 210 mm wide and 133 mm high. It detects and converts to
coordinates. The number of infrared ray emitting and receiving elements is 33 pairs wide and 21 pairs high. The origin is the upper left
position.

210 mm

Origin . -
(0,0) Light emitting elements

Coordinate area

133 mm

Light emitting elements
Y
Light receiving elements

LIght receiving elements
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FTES8050BP

Display Position and Coordinate Position

17 display dots — I 9.62 display dots/ 17 display dots —
.. .. coordinate L
1 1 2 _|<_>|
,0,1,2 3 63 | 64 | (X coordinate)
I N I — —
display 0 o Lo
dots LY o Lo L ool
9.62 ; : ' Lo
display N
dots/ : - - . . | -
coordinate . X X ! ! ! X
X ' ' | | Display dot coordinate (X, y) | '
' oo Touch panel coordinate (X, Y) Co
|39 Lo L
13 -------------------------- ﬁ-“:“
display 40 Lo Lo
dots TTTToT
(Y coordinate)

As shown in the above figure, when the display dot coordinate is (x, y), and the touch panel coordinate is (X, Y), their relationship can
be represented by the following formulas:

[ x=9.62x(X-05)+17
y=9.62 x (Y - 0.5) + 13

I+

6
6

L Touch panel fitting error

[ X=(x-17)/9.62+05 1
Y=(y-13)/9.62+05 +1

L Touch panel fitting error

Round to the nearest unit

I+
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FTEB050BP

Detection Coordinate Transfer Mode

(1) Scan mode

Assigns a beam number to each light-emitting element, and transfers the intercepted beam number.

0 1 2 -------- 20 21 <o 31 32 X beam No.

0

1 1 1

: Touch position :

12| ~ "ttt Ty P A >

13 o AN (U -

19 Y \

20

Y beam No.

X beam Nos. 20 and 21, and Y beam Nos. 12 and 13 are transferred.

(2) Coordinate mode

Divides the touch coordinate area into coordinates from X = 0 to 64 and Y = 0 to 40, and transfers the touch
position coordinate.

0 1 2-------------- 40 - -------- - - 63 64 X coordinate
0
1 1
: Touch position |
22| |l T -
39 Y
40

Y coordinate

X-coordinate 40 and Y-coordinate 22 are transferred.

Notes:

1. If atouch is broad and two or more beams are intercepted, the coordinate at the center of the touch is transferred.
2. If two or more beams are intercepted and they are not adjacent to each other (if touches occur at separate locations simultaneously),
coordinates are not transferred, and a non-adjacent hit code is transferred.
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FTES8050BP

Detection Operation Mode

Input point operation

Transfers the coordinates of the position touched first, and does not transfer the
next coordinates until pressure is released.

Track operation

Transfers touch coordinates as long as the pressure is moving within the coor-
dinate area. Does not transfer coordinates when pressure is released.

Continuous operation

Transfers touch coordinates as long as the pressure is within the coordinate
area. Transfers touch coordinates even when pressure is released.

End point operation

Transfers coordinates of the point at which pressure is released.

Additional end point operation

In addition to input point operation, follow-up operation, and continuous opera-
tion, transfers the coordinates of the point at which pressure is released.

(1) Control commands

Item Command Code Function
1 Reset 3C | Clears all buffers and resets the touch system.
2 Echo mode ON 20 | Sends all the received data back to the host computer.
3 Echo mode OFF 21 | Turns the echo mode OFF.
4 Touch system ON 2A | Starts touch system scanning.
5 Touch system OFF 2B [ Stops touch system scanning.
6 Scan mode setting 22 | Sets the detection coordinate mode to the scan mode.
7 Coordinate mode setting 23 | Sets the detection coordinate mode to coordinate mode.
8 Input point operation 25 | Sets the detection operation mode to input point operation.
9 Follow-up operation 26 | Sets the detection operation mode to follow-up operation.
10 | Continuous operation 27 | Sets the detection operation mode to continuous operation.
11 | End-point operation 28 | Sets the detection operation mode to the end-point operation.
12 Additiqnal end-point 29 Adds the end-point operatio_n, as well as the operations @n each d(_atec_tion opera-
operation tion mode. (This command is not used when the end-point operation is set.)
13 [ Status report 32 Reports the touch system status.
14 | Configuration report 33 | Reports the number of processors in the touch system.
15 | Firmware version report 34 | Reports the firmware ROM version.
16 | Improper-beam analysis 36 | Reports the opto-device status.
17 | Frame size report 37 | Reports the frame size.
18 | Self-diagnostic report 3A | Executes self-diagnostics, and reports the status.
19 | Clear 3D | Clears the touch report buffer.
20 | Hardware flow control ON 41 | Turns hardware handshaking on the serial interface on.
21 | Hardware flow control OFF | 42 | Turns hardware handshaking on the serial interface off.
22 | Data transfer ON 44 | Enables data transfer.
23 | Data transfer OFF 43 | Inhibits data transfer.
24 | Baud rate/parity reset 45 | Return to the data transfer rate and parity setting mode.
25 | Touch state report 47 | Reports the operation setting status of the touch system.
26 | Single report 46 | Transfers reports to the host computer report-by-report.
Note:  The code is hexadecimal.
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FTEB050BP

()

()

Baud rate/parity automatic setting
Shall be set by transferring code (0D) and the Reset command.

Default set values

iv.

V.

Vi.

Touch system: OFF

Detection coordinate transfer mode: Coordinate mode
Detection operation mode: Follow-up operation
Additional end-point operation: OFF

Data transfer: OFF

Hardware flow control: OFF

CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN-705Q016-AU/M

Signal Direction

Pin Touch Panel External Unit
No. Signal Name Symbol (DCE) (DTE)

1 | Transmit data D ~

2 | Receive data RD B

3 | Requestto send RTS -—

4 | Clearto send CTS —_—

5 | Data terminal ready DTR -—

6 | Data set ready DSR —_—

7 | Data carrier detected DCD —_—

8 | Signal ground SG

9 | Signal ground SG

10 | Power ground GND

11 | Power ground GND

12 | Frame ground FG

13 |[+5V Vbb

14 |+5V VoD

15 |[+5V Voo

16 |+5V VbD

Note:  Mating connector: FCN-707B016-AU/B
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FTES8050BP

Display Signal Connector

FCN-605Q016-G/S

Pin Pin
No. Signal Name No. Signal Name
1 |N.C 2 |N.C.
3 |N.C. 4 |[S.GND
5 | DATA 6 |S.GND
7 |N.C. 8 |S.GND
9 | Hsync 10 [S.GND
11 | Vsync 12 [S.GND
13 | B.CONT 14 [S.GND
15 |CLK 16 [S.GND
Notes: Mating connector: FCN-607B016-G/D, no strain relief

Leave N.C. unconnected.

Power Supply Connector

Pin No. Symbol
1 Vee (Logic)
2 GND(L) (for Vee)
3 -Vg (Sustain driver)
4 GND(H) (for +Vs, Vi, V)
5 +Vg (Sustain driver)
6 Vwy (Write driver)
7 N.C.
8 Ve (Line control driver)
9 N.C.

Adaptable connectors:

8-20
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FTES8O50BPE

Plasma Display Unit with Touch Panel

The FTE8050BPE plasma display unit is a human-machine interface that provides
both screen display and input functions in a single unit. This unit consists of a 9-inch

plasma display with an integrated optical touch panel.

The display unit employs a 640 x 400 dot AC memory plasma display with high
brightness, high contrast, and a wide viewing angle. The optical touch panel has its
own internal controller, with coordinate sensing resolution of 3.025 x 3.550 mm (0.12 x

0.14 in.) for high-resolution, touch-input applications.

A built-in anti-glare filter eliminates reflection from external light sources. The
exclusive bezel design protects the light-sensing and emission elements from dust

and other contaminants.

* Integrated display and touch panel with no visible degradation in display quality

e Compact, thin design

* Anti-glare filter with bezel
e Compact, thin construction
* Standard interface

* Applications:

— Transaction terminals, ATM terminals, and other banking and securities applications
— Factory automation devices such as Numeric Control (NC) controllers, robots, programmable controllers, injection molding

machines, or semiconductor fabrication equipment
— Many types of automated ticket vending machines

— Medical equipment, such as CT scanners

BLOCK DIAGRAM

-------- PDP unit with touch panel

Touch-screen input unit
(Infrared-type
touch panel)

Touch panel
controller

[

Signal (RS-232C)

<*— Power supply

Display unit
(plasma display)

Power supplies (2)

Signal (TTL)
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FTES8O050BPE

SPECIFICATIONS

Item

Specification

Display Capacity

640 (horizontal) x 400 (vertical) dots

Dot Pitch

0.3 (horizontal) x 0.3 (vertical) mm (0.012 x 0.012 in.)

Dot Size

0.2 mm (approx.) (0.008 in.)

Effective Display Size

191.7 (horizontal) x 119.7 (vertical) mm (7.55 x 4.71in.)

Display Color Neon orange
Gray Scale 4—level (approx. 100, 67, 33, and 0%)
P arghiness R )
Contrast 1: 20 minimum
Viewing Angle 120° or more (80 degrees at periphery)
Interface CRT conformity TTL
Brightness Adjustment 0 to 100% by BC signal
Power Supply 2 supplies (5V, 95V)
Power Consumption 16W (typical)
Coordinate Sensing Range | Infrared sensing and emission element
Coordinate Sensing Range | 192 (horizontal) x 120 (vertical) mm (7.56 x 4.72 in.)
Sensing Resolution 3.025 (horizontal) x 3.550 (vertical) mm (0.12 x 0.14 in.)
Coordinate Sensing Interval | 50 ms (typical)
Touch _ -
Input | Screen Filter Non-glare filter
Unit

RS-232C conformity

Interface Data format: 1 start bit, 8 data bits, 1 parity bit, 2 stop bits
Baud rates: 300, 1200, 2400, 4800, 9600, 19200 bps (automatic setting)
Power Supply +5V (£5%)

Power Consumption

400 mA (maximum)

Environment temperature

0 to 50°C (changes within 11.5°C/min.)

External Dimensions

257 (W) x 170 (H) x 77 (D) mm (10.1 in. x 6.7 in. x 3.0 in.)

Weight

Approximately 1.9 kg (4.2 Ibs.)
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External Dimensions

P 275(10.827)max
- 264(10.394)
10(0,394) 206(8.110)
N 195(7.677) 70(2.751)+1(0.039)
P Display area 191.7(7.547) - -
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! s &3 \ I A
A b 4 =Ml
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S 85 0399 sl s
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M P2 T
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&l A A <
v & L3 5 | | S
§_‘ 10(0.394) g| 200079 ‘53&1).630) 3
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Unit: mm (in.)
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CONNECTOR PIN ASSIGNMENT

Signal Connector Power Supply Connector
(Connector used: FCN-605Q026-G/S) (Connector used: FCN-814P-009TA)
Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name
1 Vsvyne 2 S.GND 1 Vee
3 Hsync 4 S. GND 2 GND
5 N.C. 6 N.C. 3 N.C.
7 N.C. 8 N.C. 4 GND
9 N.C. 10 N.C. 5 Ve
1 N.C. 12 N.C. 6 N.C.
13 N.C. 14 S.GND 7 N.C.
15 DO 16 S. GND 8 GND
17 D1 18 S. GND 9 VR
19 CLK 20 S. GND Combination connector housing: FCN-813J009-A
21 B.C. 29 NC. Contact: FCN-813J-T/Q
23 N.C. 24 N.C.
25 N.C. (Vo) 26 N.C. (Vo)

Combination connector: FCN-607B026-G/D

Touch Panel Unit Signal
(Connector: FCN-705Q016 AU/M)

Pin Pin

No. Signal Name Symbol | No. Signal Name Symbol
1 | Transmit data TD 2 Receive data RD
3 | Request to send RTS 4 | Clearto send CTS
5 | Data terminal ready DTR 6 | Data set ready DSR
7 | Data carrier detect DCD 8 | Signal ground SG
9 | Signal ground SG 10 | Power ground GND
11 | Power ground GND 12 | Frame ground FG
13 |+5V VoD 14 |+5V Vbb
15 |[+5V Voo 16 [+5V Vob
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Plasma Display Unit with Touch Panel
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DATA SHEET

The FTE8060BPC is a human-machine interface that provides both screen display
and input functions. The display provides clear images by employing an 11.4-inch
display area with 640 x 480-dot resolution.

The display unit can be connected using a standard cathode ray tube controller
(CRTC) and the touch panel employs an RS-232C interface.

* Integrated display and touch panel
e Clear, bright display
* Long display life without brightness deterioration
e Compact, thin construction o
* Standard interface
* Applications:

— Medical equipment, measuring instruments, and analyzers

— Factory automation devices, such as Numeric Control (NC) controllers, robots, programmable controllers, equipment for
automatic installation of electronic components, semiconductor/LCD manufacturing equipment, and projection formation
equipment

— Various types of ticket issuing terminals
— Transaction terminals, such as ATM machines, and other banking and securities applications
— Distribution terminals, such as point-of-sale (POS) terminals

BLOCK DIAGRAM

o Touch Panel PDP Unit :
: Touch panel -~ Signal (RS-232C)
X Infrared touch panel controller X
' input unitp = Power supply (+5 V)
1 Display Unit ' Signal (TTL)
! (plasma display) — Power supply (2 levels)
I Ly, |
Vsyne > | vy ] . \
Hsyne— — + —| Plasma Display |
| Y- Panel !
CLK ] driver - + — ‘
DO (1 bit)—>— :Ym: (640 x 480 pixels) :
. | —Ya79— '
D1 (1 bit) |
| Frame 1 ™
) memory >‘<o >‘<1 ****** XF39 :
B.C. —— : !
‘ X-driver ‘
; L ‘
Vg — | O XL ‘
VR | — T 12 MHZ ‘
GND —> ‘
Vce > ‘
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol | Absolute ratings
) ) For sustain driver Vs +125V
Display unit
For logic Vee +7V
Touch panel unit | For touch panel driver Vee +5.5V
Display Unit DC Characteristics
Parameter Symbol Condition Min. Typ. Max. Unit
High-level input voltage VIH - 2.0 - 5.25 \%
Low-level input voltage VL - -0.5 - 0.8 \%
_— : V=275V, _ _
High-level input current IH Vee = 5.25V 20 HA
) : V=04V, _ _ _
Low-level input current IiH Vee =5.25V 16 mA
Touch Panel DC Characteristics
. . Current
Reference | Tolerance to power Ripple and noise
Parameter | Symbol |voltage (V) | supply fluctuation (maximum limit) Typical Maximum
For touch
panel driver Vpp +5 +5% 100 mVpp - 650 mA
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Display Unit Input Power Supply

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply Voltagel2 Vg Variable 88 95 100.5 \%
. : Determined by load
Ripple and noise VNRS resistance — — 500 mV
- . Determined by load _ _ 0
Stability (average) resistance +1.5 )
Display | setting precision — Deviation from Expression 1 — — +0.5 %
Stability (peak) — (Is = 2A) — — -5 %
Current (average)34 Is Horizontal cycle = 42 pysl/line 50 200 400 mA
Width shall be 1 ps with Igp =
Kk I . — 2 A
Current (peak) SP 1A at a cycle of 5to 8 s 0-5
Supply Voltage Vee May be fixed 4.75 5.0 5.25 \%
. . Determined by load
. Ripple and noise VNRS resistance — — 200 mV
Logie ined by load
- . Determined by loa . . 0
Stability (average) resistance 5 %
Current (average) Icc 150 250 500 mA
Notes: 1A power supply variable from 88 V to 100.5 V is required, because the display voltage Vg differs with each unit.

2The setting of Vg is described on a label attached to each unit. Vg can be automatically set by using the reference
voltage Vg. The relationship between Vg and VR is explained in the note for the Display Unit Output Power Supply
table.
3The following conditions are assumed for the value of current Is.
Minimum: Display ratio (lighting ratio) = 0%
Typical: Display ratio (lighting ratio) = 33% (“B” displayed on the entire screen)
Maximum: Display ratio (lighting ratio) = 100%
4Current Ig (and brightness) is inversely proportional to the horizontal frequency. A horizontal frequency of 31 ps/line is
assumed for the above values.
5|5 (for display) is 0 mA (no load) under the following conditions:
V¢ is not supplied,
Two frames after V¢ are supplied. (After three vertical pulses are input, operation starts.)
There is no horizontal synchronization signal input.
There is no clock input.

Display Unit Output Power Supply

Parameter Symbol Conditions Min. Typ. Max. Unit
Voltage VRl | With 1 kQ load 0 - 2.5 \Y
For Vs Ripple and noise VNrr | With 1 kQ load - - +500 mV
specification Stability (average) — | With 1 kQ load - - +01 | %
Current (average) lcc With 1 kQ load - - 10 mA
Note:  1lvgis related to Vg as follows:

Vg =88 +5xVR
Example: When Vg =93V, Vg =10V
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MECHANICAL SPECIFICATIONS

Physical Specifications (Display)

Item

Value

Number of Display Dots

640 (H) x 480 (V) dots (307,200 dots)

Dot Pitch

0.36 (H) x 0.36 (V) mm (0.014 x 0.014 in.)

Dot Size

0.2 mm (0.008 in.)

Effective Screen Size

230.04 (H) x 172.44 (V) mm (9.057 x 6.789 in.)

Gray Scale 4 levels (approximately 100%, 67%, 33%, and 0%)
Display Color Neon orange

eak | 88 cd/m2 typical
Brightness P P

average

12 cd/m? typical

Brightness Control

Variable from 0 to 100% (using BC signal)

Contrast Ratio

20 : 1 minimum

Viewing Angle

120 degrees minimum

Brightness Unevenness

50% maximum (the average brightness variation between any
two points 10 mm apart shall not exceed 30%)

Weight

Approximately 2 kg

External Dimensions

See External Dimensions Figure

Physical Specifications (Touch Input)

Item

Value

Number of Elements

42 (H) x 26 (V)

Detection Area

231 (H) x 171.6 (V) mm (9.095 x 6.756 in.)

Resolution

2.75 (H) x 3.3 (V) mm (0.108 x 0.130 in.)

Minimum Stylus Size

9.2 mm (0.362in.)

Surface Filter Treatment

Non-glare treatment

Origin of Coordinates

The coordinates at the left end of the detection shall be (0,0)
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Performance Specifications

Item Value
Operating Temperature 0 to 50°C
Storage Temperature —20to +70°C

Humidity

30 to 85% RH (no condensation)

Atmospheric Pressure Durability

Operation: 700 to 1114 hPa
Non-operation: 340 to 1114 hPa

Vibration
Acceleration:

Frequency:

Time:

Operation: 0.5 G maximum
Non-operation: 2 G maximum

10 to 55 Hz to 10 Hz/minute

Operation: 20 minutes in X, Y, and Z direction
Non-operation: 20 minutes in X, Y, and Z direction

Shock (at non-operation)
Acceleration:

Time:

20 G max. in X, Y, and Z direction

11 ms maximum

Press force

1 kg maximum at touch panel surface
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External Dimensions

234 (9.220)

PDP display area 230.04 (9.063)
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INTERFACE SIGNALS (DISPLAY)

Types of Signals

Data
Name of Signal Symbol Line Definition and Function
Display data signal.
Logic: High: Lit, Low: Not lit
Relationship Between Data and Gray Scale Level!
Do D1 DO Gray scale (relative value)
Data D1 2 0 0 |Dark (0)
0 1 Low (33%)
1 0 Medium (67%)
1 1 High (100%)
Clock CLK 1 Display data timing signal. Data is read at the rising edge of the clock.
Note: There are 640 clocks during the Hgync period.
Signal which determines the data period for one horizontal line. The ad-
Horizontal dress shifts to the electrode of the next line at the falling edge of Hgync-
Svnchronization Hsyne 1 The number of Hgync signals required for the Vgync period is 402 + 2N.
y Note: Always enter horizontal synchronization signals at the same inter-
vals.
Vertical Vaos 1 Timing signal to control screen start. The address shifts to the electrode
Synchronization SYNC of the first column on the falling edge of Vsync.
Brightness Control BC. 1 Brightness control signal.

High: Lit, Low: Not lit

Note:  1The gray scale levels (relative values) are defined by the following expressions:

Low B = al/V x100%
Medium By = (V=a)/V x 100%

High By =1 x 100%

a: Internal unit constant, set to 169
V: Number of horizontal cycles in a vertical period
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Interface Signal Timing Table

Symbol | Min. | Typ. | Max. | Unit Remarks
Tvsyne 16.7 | 20 ms | Frame Frequency: Standard 60 Hz
twy — — — This time period shall exceed one Hgync cycle.
tyH 1 — — ps
thy 2 — — Hs
Tusyne | 31 | — | — | Ms
twH 2 5 — ps
the 2 | — | — | ps
ten 2 3 | — | ps
Tak | 44 | — | — | ns
tweiky | 22 | — | — | ns
twelke | 22 — — ns | tweikl * twerke = Telk
tsup 22 — — ns
tHD 22 — — ns

Note:  Current and intensity are inversely proportional to the horizontal frequency (1/H).
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Interface Signal Timing Chart

<~—— Tysyne ——>

Vsvyne J

7= I O O D D O A O

1 2 3 ------- 482 1 2 3------- 482 1 2 3 -------- 482 1 2 3
-< Tvsync >
Vsvyne
vty
—
]‘ twH > ‘
o THSYNC : :4— THSYNCXZN —>:
.......... 482 1 2

Thsyne ]
Hsvyne — r
- TwH — ‘ ] _ften
o0 e He - Tek * " 640 1
twerka twerk2
tsub
invalid invalid
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Brightness Control Signal Timing

Symbol Minimum Nominal Maximum Unit Remarks
Tg — 2 xVIN — H )
H: Horizontal cycle
TBK — — 2 x VIN H

Notes:
2N: Integer

1v: Vertical/horizontal synchronization (number of lines per 1 V period)

3The display brightness can be varied between 0 and 100% by controlling the B.C. pulse duty cycle.

Brightness Control Signal Timing Chart

B.C.

Plasma display

Fswe | [ L) U

Uy

«—— Tgg ———>

B.C.

Ts

Note:

Interface Circuit

1The B.C. signal shall be synchronized with the Hgync signall.

Unit side

MB74LS244 or equivalent

| Cable length

PDP side

MB74LS244 or equivalent

Control signal |

R=330Q |

150 cm or less
(AWG28)
V.
s 2mor less l
(AWG22) Aluminum electrolytic capacitor 22 uF x 2
—_ Film capacitor 0.47 pF
Twisted pair cable
0.01 pF —
VR +|
R=1KQ J‘
2morless MB3615 or equivalent
(AWG22)
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TOUCH PANEL SPECIFICATION

Touch Panel Interface Specifications

Interface method

Conforms to EIA RS-232C

Baud rate

Rate can be automatically set to 300, 1200, 2400, 4800, 9600, and
19200 bps (asynchronous). The specification can be changed by
command.

Data configuration

Start bits (St): 1 bit

Data (DO to D7): 8 bits

Parity (P): 1 bit, odd, even, or no parity can be selected.
The specification can be changed easily.

ST | DO | pl

p2 | D | D* | D° | D® | D7 P SP | SP

Interface Circuit (touch panel)

TD, RTS, DT

RD, CTS, DSR, DCD

External device (DTE) Touch panel side (DCE)

MAX232
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Coordinate Detection at Touch Panel

This unit has an effective area of 231 mm x 171.6 mm and transfers any touch detected within that area as X-Y coordinates. There are
42 pairs of infrared detector and emitting elements along the horizontal line and 26 pairs along the vertical line. The origin of the
coordinates shall be the top left corner.

231 mm
Origin -
(0,0) Receiving elements
\ .
Coordinate area A

2 | 2
(O] ! c
IS ' @
Q@ ' g
171.6 e . ®
mm < | g
T ' =
o 1 E
& ! w

Emitting elements
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Position of Display and Coordinates

10.58 display dots

10.58 display dots — I 7.64 display dots/ —
. e, COOWinate . s
, 0, 1,2 3
1534 -3~ - S —
display 0 | | : |
dots _Yy____L__.__! o
) | o
9.17 L, Co Lo
display N
dots/ : - - . . | -
coordinates . X X ! ! ! X
X ' ' | | Display dot coordinates (X, y) | '
- oo Touch panel coordinates (X,Y) : :
|49 Lo L
(R N e e
display I 50 : | X X ! '
dots _¥Y___._ ' ' ' ' ' '

(Y coordinate)

The relationship between display dot coordinates (x, y) and touch panel coordinate is (X, Y) is expressed as shown below:

+

L
L

Digits following the decimal point are rounded down.

X=7.64x(X—-0.5)+10.58 +7

y=9.17 x (Y — 0.5) + 15.34

X = (x — 10.58)/7.64 + 0.5
Y = (y - 15.34)/9.17 + 0.5

I+

7

L Touch panel installation error

+1
+1

L Touch panel installation error
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Detection Coordinate Transfer Mode

(1) Scan mode

A beam number is assigned to each emitting element. The number of the blocked beam is transferred.

0 1 2 -------- 20 21 <o 40 41 X beam No.

0

1 1 1

: Touch position :

12| ~ "ttt Ty P A >

13 o AN (U -

24 Y \

25

Y beam No.

X beams 20 and 21 and Y beams 12 and 13 are transferred.

(2) Coordinate mode

The touch coordinate area is divided into coordinates of X =0 to 82 and Y = 0 to 50. The coordinates of the
touch position are transferred.

0 1 2-------------- Bl - ------ - 81 82 X coordinate
0
1 1
: Touch position |
25 e e e e e - - T -
49 Y
50

Y coordinate

X coordinate 51 and Y coordinate 25 are transferred.

Notes: 1. If awide area is touched and two or more beams are blocked, the central coordinates are transferred.
2. When two or more beams are blocked and they are not adjacent to each other (multiple touches at separate positions), coordinates
are not transferred and a code is transferred to indicate non-adjacent hits.
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Detection Operation Mode

Input point operation

Transfers the coordinates of the position touched first, and does not transfer the
next coordinates until pressure is released.

Track operation

Transfers touch coordinates as long as the pressure is moving within the coor-
dinate area. Does not transfer coordinates when pressure is released.

Continuous operation

Transfers touch coordinates as long as the pressure is within the coordinate
area. Transfers touch coordinates even when pressure is released.

End point operation

Transfers coordinates of the point at which pressure is released.

Additional end point operation

In addition to input point operation, follow-up operation, and continuous opera-
tion, transfers the coordinates of the point at which pressure is released.

(1) Control commands

Item Command Codel Function
1 Reset 3C Clears all buffers and resets the touch system.
2 Echo mode ON 20 Sends back all received data to the host.
3 Echo mode OFF 21 Turns off the echo mode.
4 Touch system ON 2A Starts scanning of the touch system.
5 Touch system OFF 2B Stops scanning of the touch system.
6 Scanning mode set 22 Sets the detection coordinate mode for scanning mode.
7 Coordinate mode set 23 Sets the detection coordinate mode for coordinate mode.
8 Input point operation 25 Sets the detection coordinate mode for input-point operation.
9 Track operation 26 Sets the detection coordinate mode for track operation.
10 | Continuous operation 27 Sets the detection coordinate mode for continuous operation.
11 | End point operation 28 Sets the detection coordinate mode for end point operation.
12 Additiqnal end-point 29 Adds the end-point oper_ation to e_ach_ detect_ic_)n operation mode (do not use this
operation command when end-point operation is specified.)
13 | Status report 32 Reports the status of the touch system.
14 | Configuration report 33 Reports the number of processors in the touch system.
15 | Firmware version report 34 Reports the firmware ROM version.
16 | Defective beam analysis 36 Reports the status of the optical device.
17 | Frame size report 37 Reports the frame size.
18 | Self-diagnosis report 3A Executes the self diagnostic test and reports the status.
19 | Clear 3D Clears the touch report buffer.
20 | Hardware flow control ON 41 Enables handshaking with serial interface hardware.
21 | Hardware flow control OFF 42 Disables handshaking with serial interface hardware.
22 | Data transfer ON 44 Allows data transfer.
23 | Data transfer OFF 43 Inhibits data transfer.
24 ii%%éﬁ}gg %irri]ty 45 Returns to the setup mode for the data transfer rate and parity.
25 | Touch state report a7 Reports the operation setting status of the touch system.
26 | Single report 46 Transfers reports to the host system one by one.
Note:  1The codes are hexadecimal.
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(2) Automatic baud rate and parity setup
Baud rates and parity are specified by the transfer of the code (OD) and by the reset command.

(2) Default set values
i. Touch system: OFF

ii. Detection coordinate transfer mode: Coordinate mode
iii. Detection operation mode: Track operation

iv. Additional end-point operation: OFF

v. Data transfer: OFF

vi. Hardware flow control: OFF
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CONNECTOR PIN ASSIGNMENT

Signal Connector

FCN-605Q026-G/S

Pin No. Signal Name Pin No. Signal Name
1 Vsync 2 S. GND
3 Hsync 4 S. GND
5 N.C. 6 N.C.

7 N.C. 8 N.C.

9 N.C. 10 N.C.

11 N.C. 12 N.C.

13 N.C. 14 S. GND
15 DO 16 S. GND
17 D1 18 S. GND
19 CLK 20 S. GND
21 N.C. 22 N.C.
23 N.C. 24 N.C.
25 N.C. (Vo) 26 N.C. (Vco)

Matching connector: FCN-607B026-G/D

Notes: Do not connect anything to the N.C. pins.
2pins 25 and 26 are Vc output pins for options.

Signal Connector
(Touch Panel)

HIF3BD-10PA-2.54DS (Hirose)

Signal Direction

Pin Touch Panel External De-
No. Signal Name Symbol (DCE) vice (DTE)

1 | Transmit data TD -~

2 | Receive data RD —_—

3 | Requestto send RTS -~

4 | Clear to send CTS _—

5 | Data terminal ready DTR -

6 | Data set ready DSR _—

7 | Data carrier detected DCD —_—

8 |— —

9 | Signal ground SG

10 | Frame ground FG
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Power Supply Connector

FCN-814P-009-TA

Pin No. Signal Name

Vee
GND
N.C.

GND

Vs
N.C.
N.C.

OIN|[O|O | W |DN|F

GND
VR*

©

Notes: Matching connectors:
FCN-813J009-A housing
FCN-813J-T/Q contact for manual use
FCN-813J-T/R contact for automatic use

*This pin is the remote pin for automatically
setting Vs when using the power supply
(FPFO7P-AC100). 0 to 2.5 VDC is output.
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(Touch Panel)

641126-7 by AMP

Pin No.

Signal name

Vee

GND

GND

N.C.

N.C.

N0 A|W|IN|F

GND
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FTE8050RP-003
Plasma Display Unit with Touch Panel (640 x 400
Dot 10" Screen)

The FTE8050RP-003 is a human—-machine interface that provides both screen
display and input functions. A new high—brightness plasmadisplay is integrated with a
sheet—style resistance—film touch panel.

Even with the integration of the touch panel, the new plasma display is 70% brighter. It
provides clear images by employing a 10" display area with 640 x 400 dot resolution.
The touch panel has a 20 x 25 key touch switch layout with a built—in touch detection
circuit.

Because of its compact size, the FTE8050RP—-003 requires less installation space.
The enables its use with a greater variety of industrial equipment. Such equipment
can be operated more easily by using the FTEB050RP-003 as a guidance display.

*  70% brighter display

* Display electrode insulation for long display life
e 10" display area

* Integrated display and touch input

* Compact construction

e Standard interface conforming to CRT interface

BLOCK DIAGRAM

Power Supply (+5V, +95V)

----- Plasma display unit with touch panel - - - - -
. | Touch panel input area Touc_h — > RD (RS-232C/TTL)
: ) Detection
' | Resistance film sheet ) !
‘ method Circut < Power supply (+5V)
! (20 x 25 matrix) | !
: Display unit ‘ Signal (TTL)
' i uni . —
‘ (plasma display) | VsYNC HSYNC DATA, CLK

; AC100V, —240V
Optional Power J
P Supply |(— DC48Vv
DC24V
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SPECIFICATIONS

Item

Specification

Display Capacity

640 (horizontal) x 400 (vertical) dots

Dot Pitch

0.33 mm (0.013") Horizontal x 0.33 mm (0.013") Vertical

Dot Size

0.2 mm (approx.) (0.008 in.)

Effective Display Dimensions

210.87 mm (8.3") Horizontal x 131.67 mm (5.2") Vertical

Display Color Neon orange
Brightness Spot: 100 cd/m2 Typical (horizontal synchronous signal cycle 50us
9 Area Average: 16 cd/m?2 Typical
Dlspl_ay Contrast 1:20 min

Unit
Viewing Angle 120°min
Interface TTL complying with CRT (Vgyne Hsync DATA CLK)
Power Supply +5V +95V (typ)
Power Consumption 20W (typ)

Resistance Film Sheet Method (lower layer: glass;
Method .
upper layer: polyester)
Resolution 20 (horizontal) x 25 (vertical) Matrix Type
Visual Area 221 mm (8.7") Horizontal x 142 mm (5.6") Vertical
Switch Area 210.54 mm (8.29") Horizontal x 131.34 mm (5.17”) Vertical
Touch Force 350 g orless
Input Method With finger only (input with a pointed object will cause damage)
Hardness of the Surface 2H or Less (according to JIS K 5400)
TOUC? Surface Filter Treatment Non-Glare Treated
npu
Unit Complying with RS-232C and TTL Level

Data Structure
Start Bit: 1 Bit

Interface Data: 8 Bits
Stop Bit: 1 or 2 (can be changed)
Parity: None, Odd Number, Even Number (can be changed)
Baud Rate: 2400, 4800, 9600, 19200 bps (can be changed)
Power Supply +5V

Current Consumption

500mA max

Temperature Range

0 to 40°C (putting unti upright, display rate of 50% or less)

Maximum External Dimensions

290 (W) x 192 (H) % 43 (D) mm (excluding the cable section)

Weight

Approximately 2.5 kg
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External Dimensions

- 275 (10.827)max
N 264 (10.394)
10 (0.394) 206 (8.110)
o B 195(7.677) 70(2.751)+1(0.039)
: Display area 191.7(7.547) - -
A » d - =
A ] = | &== 1
Y i Iy
A EF)‘A A |E| =
—_ - (N
8 ol | 5 i
~1915] s 10(0394) 5ol @ o=
== s TR|w ,'_L |
le|w|2 — — SrLls|e =]
S|wo| = & S EEE 1=
¢85 oS s ¥ 5|ae He
RI™|™ R ooF ==
= R ® 2 1 te
A \A I B 3| h
e | 3 e 1S
Y N % Y 1= S
v 9] < LAY
—_ [e)) ~~
S 10 (0.394) i 2(0.079) [16(0.30) S
™ - e — -
<) 2
o - >
- 47(1.850)+1(0.039)
Unit: mm (in.)
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FTES8050RP—-003

CONNECTOR PIN ASSIGNMENT

Signal Connector

(Connector used: FCN-605Q026-G/S)

Power Supply Connector

(Connector used: FCN-815P009-TA)

Mating connector: FCN-607B026-G/D

Touch Panel Unit Signal

(Connector: FCN-705Q010-G/S)

Power Supply Connector

(Connector: FCN-815P009-TA

Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name
1 Vsyne 2 S.GND 1 Vee
3 HAsvne 4 S.GND 2 GND
5 N.C. (DO) 6 N.C. 3 N.C.
7 N.C. (D1) 8 N.C. 4 GND
9 N.C. (D2) 10 N.C. 5 Vs
11 N.C. (D3) 12 N.C. 6 N.C.
13 N.C. 14 S. GND 7 N.C.
15 DATA 16 S. GND 8 GND
17 N.C. 18 S.GND 9 VR
19 CLK 20 S. GND Mating connector housing: FCN-813J009-A
Connector (manual): FCN-813J-T/Q
21 B.C. 22 N.C. Connector (automaatic): FCN813J-T/R
23 N.C. 24 N.C.
25 N.C. (Vo) 26 N.C. (Vo)

Mating connector housing:FCN-813J009-A
FCN813J-T/Q

Signal Direction - .
- ; Pin No | Signal
PinNo | Signal Touch Area | Host Side
1 VCC
1 F. GND
2 GND
2 N.C.
3 N.C.
3 R.D
4 GND
4 N.C.
5 VS
5 R.D
> 6 N.C.
6 S.GRND
7 N.C.
7 S.GRND
8 N.C.
8 S.GRND
9 VR
9 S.GRND
10 S.GRND Connector (manual):
Connector (automatic: FCN-813J-T/R

Mating Connector: FCN-607B010-G/D
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FTES8050RP-003

Data Format and Detection Coordinate

Detection Coordinate

1
Y—Coordinate

X—Coordinate
1 2 13H

(Coordinate Values are Displayed in Hexadecimal)

: Corresponds to 16 Display Dots

Data Format (4—Byte Structure)

1st Byte

<

2nd Byte 3rd Byte

Corresponds to 32 Display Dots

4th Byte

FO

X—Coordinate | Y—Coordinate

oD
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FPFO7P-AC100
Power Supply for Plasma Display Unit

The power supply FPFO7P-AC100 supplies required specified voltages to plasma
display units FPF8050HRUK, FPF8060HRUM, and FPF8060HRUK.

e Strong, durable construction

* Designed to interface with several Fujitsu plasma display units

* Using reference voltage feature, automatically calibrates plasma display units
* Provides five voltage levels

¢ Meets UL standards

EXTERNAL DIMENSIONS
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FPFO7P-AC110/220C

APPLICATIONS

This power supply unit is applied to the Plasma Display Units as listed below:
FPF8050HRUC, FPF8050HRUK, FPF8050HRUD series, FPF8060HRUM, FPF8060HRUK, FPF8060HRUC series,

FPF8060HRUS series, FPF160128SRUA-020, FPF160128SRUA, FTE8050BPE, FTE8050RP series (PDP with
touch panel).

Standard Agency File Number
NON NON
NON NON

SPECIFICATIONS

Item Symbol Rating Remark
Input Voltage VIN 280VAC (50/60H2z)
Operation Temperature Top 0-55°C
Storage Temperature Tstg —-20-70°C
Operation Humidity Hop 20-80% no condensation
Storage Humidity Hsto 20-85% no condensation

PRODUCT SPECIFICATION EDITION RECORD

Edit Date Design Check Appr Description Prod Rev
POWER INPUT
Item Symbol Condition Value
Input Voltage VIN 90-264VAC
Input Apparent Power P 190 VA max
Input Frequency f 50-60Hz [*5%)
Efficiency 65% min
Leak Current 264VAC 1.0 m4 max
Inrush Current 30A (o_py max




FPFO7P-AC110/220C

POWER OUTPUT

Item Symbol Condition Min. Typ. Max. Unit
: V)N = 85 to 264 VAC . .
Output voltage 1 (Fixed) Vee 15 to 100% load 5.1 \%
V¢ output ripple/noise at resistive load — — 100 mV
: V)N = 85 to 264 VAC
Output voltage 2 (Variable) Vg 15 to 100% load 88 94 100.5 \%
Vg output ripple/noise at resistive load — — 500 mV
VN = 90 to 264 VAC .
Output current 1 Icc 15 to 100% load (average) 0.05 1.2 A
Vin =90 to 264 VAC _ .
Output current 2 Is 15 to 100% load (peak) 3 A
VN =90 to 264 VAC -
Is 15 to 100% load (average) 0 550 mA
Note:  Output voltage Vg is adjusted automatically by using reference voltage Vg from PDP unit. Relationship

between Vg and Vg5 is: Vg =88 +5X VR (£0.5V)

OVER SUPPLY PROTECTION

Protection Point Against
Item Rated Voltage Variable Rating Over Supply
Output Voltage 1 (Vcc) 51 Fixed 6.0to 7.0V
Output Voltage 2 (Vs) (s\s/sé(i;tg);vsl?/) 88.0 to 100.5V 10810128V

MECHANICAL SPECIFICATIONS

Performance Specifications

Item Value
Vibration
Frequency: 10 to 55 to 10 Hz/5 min.
Acceleration: 2 G max.
Time:
Operating: 5 min. in X, Y, and Z direction

Non-Operating 2 hr.in X, Y, and Z direction

Shock (non-operating)
Acceleration: 40 G max.

Time: 11 ms, 5times in X, Y, and Z direction

Pressure

Operating: 700 to 1114 mb

Non-Operating: 340 to 1114 mb




FPFO7P-AC110/220C

MECHANICAL SPECIFICATIONS

General Characteristics

Item

Specification

Short Protection

No breakdown by short between GND and output ter-
minals for 2 hr.

Dielectric Strength

2000V (primary/secondary FG
1000V (secondary FG) 1 min

Insulation Resistance

500 VDC/50MQ min

Rising Time of Vcc

60 ms max
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FPFO/7P-AC100

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Max. Ratings Remarks
Input Voltage VN 135 VAC 50/60 Hz
Input Current N
Power Consumption Po Output

DC Input Characteristics

Item Symbol Condition Value

Input Voltage VIN 90 to 132 VAC
Input Current Iin 90 VAC 1.3 A max.
Frequency f 50 to 60 Hz (£5%)
Effective Ratio — 70% min.
Leak Current — 132 VAC 0.7 mA max.

— +21(?;//; within 0.5 sec
Inrush Current — 30 A max.

DC Output Characteristics

This power supply unitoutputs Vcc and Vs. Ve is the fixed voltage. Vs varies with the reference voltage Vg (0to 2.5 VDC) and is input
through the 9th contact of the connector.

Iltem Symbol Condition Min. Typ. Max. Unit

VIN 90 to 132 VAC
15 to 100% load

Ve Input/Output Ripple/Noise 50 mV

VIN 90 to 132 VAC
15 to 100% load

Vs Input/Output Ripple/Noise 500 mV
Vi 90 to 132 VAC

Output Voltage 1 (Fixed) Vee 5.0 \%

Output Voltage 2 (Variable) Vg 88 94 100.5 \%

Output Current 1 (average) Icc 15 to 100% load 0.8 1.35 15 A
Output Current 2 (inrush) Is Vi’\é ?g ;{%&;ﬁgﬁf 2 A
(average) Is Vin 90 to 132 VAC 50 310 mA

15 to 100% load

Note:  Output voltage Vg is adjusted automatically by using reference voltage V. The relationship
between Vg and VR is given by the following equation.

Vg =88+ VR x5 (V)
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FPFO/P-AC100

MECHANICAL SPECIFICATIONS

Performance Specifications

Item Value
Vibration
Frequency: 10 to 55 to 10 Hz/5 min.
Acceleration: 2 G max.
Time:
Operating: 5 min. in X, Y, and Z direction
Non-Operating 2 hr.in X, Y, and Z direction
Shock (nhon-operating)
Acceleration: 40 G max.
Time: 11 ms, 5 times in X, Y, and Z direction
Pressure
Operating: 700 to 1114 mb
Non-Operating: 340 to 1114 mb
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FPFO/7P-AC100

CONNECTOR PIN ASSIGNMENT

Power Input (Terminal)

(Three terminals with M3 Screw)

Power Output (Connector with Cable)

Terminal No. Name
1 AC Power
2 AC Power
3 Frame Ground

Pin. No. Name
1 +5V
2 GND (L)
3 N.C.
4 GND (H)
5 +88 V
6 N.C.
7 N.C.
8 N.C.
9 VR

Notes: Housing

Contact:
Cable:

: FCN813J009-A
FCN813J-T/S
length — 150 mm (+30,-0)
wire — AWG22
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FPFO7P-AC110/220D
Power Supply for Plasma Display Unit

The power supply FPFO7P-AC110/220D supplies required specified voltages to
the following plasma display series:

FPF8050HRUC, FPF8050HRUK, FPF8050HRUD, FPF8060HRUM,
FPF8060HRUK, FPF8060HRUC, FPF8060HRUS, FTE8050BPE, FTES050RP.

e Strong, durable construction
* Provides ? voltage levels

EXTERNAL DIMENSIONS
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FPFO7P-AC110/220D

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Max. Ratings Remarks
Input Voltage
Input Current
Power Consumption
DC Input Characteristics
Item Symbol Condition Value
Input voltage VIN 85 to 264 VAC
Input apparent power P 180 VA max.
Input frequency f 50 to 60 Hz (£5%)
Effeciency — 65% min.
Leak Current — 264 VAC 1.0 mA max.
Inrush Current — 30 A(o-p) Mmax.
DC Output Characteristics
Iltem Symbol Condition Min. Typ. Max. Unit
: V|n = 85 to 264 VAC - .
Output voltage 1 (Fixed) Vee 15 to 100% load 5.1 \%
V¢ output ripple/noise at resistive load — — 100 mV
. VN = 85 to 264 VAC
Output voltage 2 (Variable) Vg 15 to 100% load 88 94 100.5 \%
Vg output ripple/noise at resistive load — — 500 mV
VN = 85 to 264 VAC -
Output current 1 lcc 15 to 100% load (average) 0.15 3.2 A
: VN = 85 to 264 VAC . .
Output current 2 (inrush) Is 15 to 100% load (peak) 2 A
VN = 85 to 264 VAC .
Is 15 to 100% load (average) 0 400 mA

Note:
between Vg and VR s,

Vg =88 +5 x Vg (+0.5V)
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FPFO7P-AC110/220D

MECHANICAL SPECIFICATIONS

Physical Specifications

Item Value

External Dimensions See external dimensions figure
Weight Approx. 840g

Performance Specifications

Item Value
Vibration
Frequency: 10 to 55 to 10 Hz/5 min.
Acceleration: 2 G max.
Time:
Operation: 5 minutes in X, Y, and Z direction
Non-Operation: 2 hours in X, Y, and Z direction
Shock (non-operation)
Acceleration: 40 G max.
Time: 11 ms max. (5 times in each direction of X, Y, and Z)
Pressure
Operation: 700 to 1114 mb
Non-Operation: 340 to 1114 mb
Operating Temperature 0to 55°C
Storage Temperature —20to 70°C
Operating Humidity 20 to 80% RH (no condensation)
Storage Humidity 20 to 85% RH (no condensation)
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FPFO7P-AC110/220D

CONNECTOR PIN ASSIGNMENT

CN-1 (Output) CN-2 (Input)
B8P-VH B3P5-VH
Pin No. Power Pin. No. Power
1 Vce 1 Vo
2 GND 2 N.C.
3 GND 3 Vo
4 N.C. 4 N.C.
5 +Vg 5 .G.
6 N.C.
7 GND CN-3 (Output)
o VR B2P-VH
Pin. No. Power
1 Vee
Note:  All connectors are made by Japan Solderless
Terminals, Co. (J.S.T.) 2 GND
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Edition 1.0

DATA SHEET

FPFO4P-AC100A

Power Supply for Plasma Display Unit

(o8
FUJITSU

The power supply FPF04P-AC100A supplies required specified voltages to plasma

display unit FPF8050HFUGA by providing 100/115 VAC.

e Strong, durable construction

* Designed specifically to interface with plasma display unit FPF8050HFUGA

* Provides two voltage levels

* Meets UL standards

EXTERNAL DIMENSIONS
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FPFO4P-AC100A

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Item Symbol Max. Ratings Remarks

Input Voltage \A 135 VAC

Input Current I 15A

Power Consumption Po 45 W (Output)

Inrush Current 45 A
DC Characteristics

Item Symbol Conditions Min. Typ. Max. Unit

Input Voltage V) 50/60 Hz, 15 t0100% Load 20 100 130 VAC
Output Voltage 1 Vce Vo =90 to 130 45 5.0 55 VDC
Output Voltage 2 +Vg Vo =90t0 130 80 95 110 VDC
Output Voltage 3 -Vg Vo =90t0 130 -110 -95 -80 VDC
Output Voltage 4 Vw Vo = 90 to 130 160 165 175 VDC
Output Voltage 5 VE Vo=90t0 130 38 40 42 VDC
Output Current 1 lcc Vo =90 to 130 (Average) 0.8 1.4 A
Output Current 2 +lg Vo =90 to 130 (Average) 20 160 mA
Output Current 3 —lg Vo =90 to 130 (Average) 20 160 mA
Output Current 4 Iw Vo =90 to 130 (Average) 20 (300) mA
Output Current 5 e Vo =90t0 130 150 mA
Ripple (including noise) Vo =90to0 130 1 %
Stability of Output Voltage Vce) 5.0 %
Stability of Output Voltage (Vs) 2.0 %
Stability of Output Voltage (-Vs) 2.0 %
Stability of Output Voltage Vw) 5.0 %
Stability of Output Voltage (Vg) 5.0 %

Note:  Output voltages (from 1 to 4) can be varied by variable resistors.
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FPFO4P-AC100A

Output Voltage Adjustment

The voltage levels of Vg, -Vg, and Vyy in the FPF04P-AC100A power supply must be adjusted to match the corresponding voltage
levels of the FPF8050HFUGA plasma display unit. The Vg, -Vg, and V\y levels specific to each plasma display unit are shown on a
label attached to the upper right corner of the plasma display frame. Change the Vg, -Vg, and Vy levels of the power supply by turning
the volume control on the variable resistors. The location of the variable resistors on the power supply is shown below.

@ A~ O o
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VE ADJ. O

O O Vee ADJ. @

@ +165V typ
J U Vw ADJ +95V typ

Vs ADJ.
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FPFO4P-AC100A

MECHANICAL SPECIFICATIONS

Physical Specifications

Item

Value

External Dimensions

190 x 120 x 30 mm
(7.480 x 4.724 x 1.181 in.) See External Dimensions figure

Weight

Approximately 460 g

Performance Specifications

Non-operation

Item Value
Vibration
Frequency: 10 to 55 to 10 Hz/5 min.
Acceleration: 2 G max.
Time:
Operation: 5 min. in X, Y, and Z direction

2 hrsin X, Y, and Z direction

Shock
Acceleration:

40 G max.

Time: 11 ms max. in X, Y, and Z direction
Operating Temperature -5 to 60°C
Storage Temperature —20to 70°C

Operating Relative Humidity

20 to 80% RH (no condensation)

Storage Relative Humidity

20 to 85% (no condensation)
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FPFO4P-AC100A

CONNECTOR PIN ASSIGNMENT

CN-1
BI9P-VH (made by J.S.T.)
Pin. No. Signal Name

1 Vee
2 GND (L)
3 Vs
4 GND (H)
5 +Vg
6 Vi
7 N.C.
8 Ve
9 N.C.

Notes: Attached Connectors:

VHR-9N, Housing (made by J.S.T.)
SVH-21T-1.1, Contact (made by J.S.T.)

J.S.T. is Japan Solderless Terminal

CN-2
B3P-VH (made by J.S.T.)
Pin. No. Signal Name
1 Vo
2 N.C.
3 Vo
4 N.C.
5 F.G.
Notes: Attached Connectors:

VHR-5N, Housing (made by J.S.T.)
SVH-21T-1.1, Contact (made by J.S.T.)

Crimping Tool:

YC-16 (made by J.S.T.)
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Introduction to Fujitsu

Fujitsu Limited (Japan)

Fujitsu Limited was founded as a telecommunications equipment manufacturer in
1935, and today is not only one of Japan’s leading telecommunications companies,
but also one of the world’s largest computer manufacturers.

The leadership has resulted, at least in part, from the superb quality of the compa-
ny’s semiconductors and electronics components. Manufactured by the company’s
Electronics Devices Operations Group, these vital electronic devices also contribute
to the high reliability and performance of products made by many other manufactur-
ers around the world.

Today, Fuijitsu is one the world’s top manufacturers of semiconductors and electronic
components. In Japan, Fujitsu’s R&D laboratories for semiconductor and electronic
components are situated in Kawasaki and Mie; the manufacturing works are located
in lwate, Aizu, Wakamatsu and Suzaka. Fujitsu also has six affiliated manufacturing
works in the country. Overseas facilities in the US, Europe, and Asia also help to
meet the growing global demand for Fujitsu semiconductors and electronic compo-
nents.

Fujitsu enforces strict quality control at all stages of production, from materials selec-
tion, through manufacturing to final testing. As a result, Fujitsu’s electronic devices
are known for their extremely high reliability and excellent cost-to-performance ratio.

Fujitsu manufactures a full line of semiconductors and electronic components to
meet the diverse applications of a wide variety of customers. Backed by Fujitsu’s
extensive R&D commitment equal to over 10% of annual sales, Fujitsu’s electronic
devices stay on the cutting edge of electronics technology.

Fujitsu Microelectronics, Inc. (USA)

Fujitsu Microelectronics, Inc. (FMI), with headquarters in San Jose, California was
established in 1979, as a wholly-owned Fujitsu Limited; subsidiary for the marketing,
sales, and distribution of Fujitsu integrated circuit and component products. Since
1979, FMI has grown to four marketing division and two manufacturing divisions.
FMI offers a complete array of components including semiconductor products for its
customers throughout North and South America.

The Semiconductor Division provides a complete range of products and services for
the worldwide market, including ASICs, ASSPs, memory devices, SPARC
processors, graphics ICs and highly-integrated LAN devices. Fujitsu is a world
leader in the designing and manufacturing of ASIC products, many of which are
designed at the San Jose headquatrters.

The Advanced Products Division (APD) is responsible for designing and selling a full
line of SPARC® processors, peripheral chips, and the EtherStar™ LAN controller
that it designed. The EtherStar™ LAN controller is the first VLSI device to integrate
both StarLAN and Ethernet protocols into one device. The core of APD’s Etherstar
chip was the result of a cooperative venture with Ungermann-Bass.

The Microwave and Optoelectronics Division (MOD) markets Ga As FETs and FET
power amplifiers, lightwave microwave devices, optical devices, emitters, and Sl
transistors.

The largest marketing division is the Integrated Circuits Division (ICD) which offers a
diverse range of advanced semiconductor products designed and manufactured by
Fujitsu. Standard products include memories, analog/linear products, hybrid circuits,
and microcomputer and communications products. ICD’s custom and semi-custom
products include application specific integrated circuits (ASICS).

The Electronic Components Division (ECD) evolved from a distribution organization
for relays and connectors into the present board-based group that includes computer
subsystems and standalone or plug-in components. ECD markets connectors,
keyboards, thermal printers, plasma displays, and relays.
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Fujitsu Electronics Devices Europe:
Fujitsu Mikroelektronik GmbH (FMG), West Germany
Fujitsu Microelectronics Limited (FML), UK
Fujitsu Microelectronics Italia SRL (FMIL), Italy
Fujitsu Microelectronics Ireland, Ltd (FME), Ireland

Fujitsu Mikroelecktronik GmbH (FMG) was established in June 1980 in Frankfurt,
Germany, as Fujitsu’s European headquarters and is a totally owned subsidiary of
Fujitsu Limited, Tokyo. Fujitsu Microelectronics Limited (FML) is a sister company
based in Maidenhead, England and dedicated to serving the UK, Ireland, and
Scandinavia. Fujitsu Microelectronics Italia (FML) is based in Milan, Italy and serves
Italy, Spain, Portugal, and the rest of Southern Europe. Together, GMG, FML, and
FMIL supply the European market with a full range of integrated circuits and
electronic components. Sales offices are located in Munich, Frankfurt, Stuttgart,
Paris, Eindhoven, Milan, Maidenhead, and Stockholm.

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 1980, in Dublin,
Ireland as Fujitsu’s European assembly center for integrated circuits. FME produces
DRAMs, EPROMSs, and other LSI memory products.

The range of electronic components offered by FMG and FML includes connectors,
keyboards, hybrid ICs piezoelectric devices, plasma devices, plasma displays,
relays, and thermal printers.

Fujitsu Microelectronics Asia, PTE Ltd. (FMAP) , Singapore
Fujitsu Microelectronics Asia PTE Ltd, (FMAP) opened in August 1986, in Hong
Kong, as a wholly-owned Fujitsu subsidiary for sales of electronic devices to the
Asian, Australian, and Southwest Pacific markets. In 1990, FMAP moved to a new
location in Singapore.

FMAP offers Fujitsu’s wide range of electronic components such as connectors,
keyboards, plasma displays, relays thermal printers, and integrated circuits.
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Electronic Components Corporate Headquarters — Worldwide
International Corporation

FUJITSU LIMITED
Marunouchi Headquarters
6-1, Marunochi 1-chome
Chiyoda-ku, Tokyo 100
JAPAN

Phone: (03) 3216-3211
Telex: 781-222833

FAX: (03)3213-7174

For additional marketing information contact the following:
Headquarters for Japan

FUJITSU LIMITED
Electronic Devices Marketing
Furukawa Sogo Bldg

6-1 Marunouchi 2-chome
Chiyoda-ku, Tokyo 100
JAPAN

Phone: (03) 3216-3211
Telex: 781-2224361

Headquarters for North and South America

FUJITSU MICROELECTRONICS, INC.
Electronic Components Division

3545 North First Street

San Jose, CA 95134-1804

USA

Phone: (408) 922-9000

Telex: 910-671-4915

FAX: (408) 428-0640

Headquarters for Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

6072 Dreieich-Buchschlag

GERMANY

Phone: (06) 103 6900

Telex: 411963

FAX: (06) 103 690122

Headquarters for Asia, Australia and Oceania

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
06-04/-07 Plaza By The Park

No. 51 Bras Basah Road

Singapore 0718

Phone: (65) 366-1600

Telex: RS 55573 FESPL

FAX: (65) 336-1609
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FMI/ECD Sales Offices for North and South America

PACIFIC

FMI/ECD

10600 N. De Anza Blvd
Suite 250

Cupertino, CA 95014
Phone: (408) 446-9575
FAX: (408) 725-8746

WESTERN

FMI/ECD
Century Centre
2603 Main Street
Suite 510

Irvine, CA
92714-6232

SALES ADMINISTRATION

FMI/ECD

3545 N. First Street
San Jose, CA 95134
Phone: (408) 922-9000
FAX: (408) 428-0640

CENTRAL

FMI/ECD

One Pierce Place
Suite 1130

Itasca, IL 60143-2681
Phone: (708) 250-8580
FAX: (708) 250-8591

EASTERN

FMI/ECD

1000 Winter Street
Suite 2500

Waltham, MA 02154
Phone: (617) 487-0029
FAX: (617) 890-9002

SOUTHERN

FMI/ECD

3500 Parkway Lane
Suite 290

Norcross, GA 30092
Phone: (404) 242-5862
FAX: (404) 441-2016

LATIN & SOUTH AMERICA
FMI/ECD

Century Centre

2603 Main Street

Suite 510

Irvine, CA 92714-6232
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Sales Information

FMG and FML Sales Offices for Europe

FMG, France

FUJITSU MIKROELEKTRONIK GMBH
Immeuble Trident

3-5, voie Felix Eboue

94024 Creteil Cedex, France

Phone: (1) 42078200

FAX: (1) 42077933

FMG, Germany (Central)

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

6072 Dreieich-Buchschlag

F.R. Germany

Phone: (06103) 690-0

FAX: (06103) 690-122

FML, United Kingdom

FUJITSU MIKROELEKTRONIK CS LTD
Hargrove House

Belmont Road, Maidenhead

Berkshire SL6 6NE

United Kingdom

Phone: (0628) 76100

FAX: (0628) 7811484

FMAP Sales Offices for Asia, Australia, and Oceania

Taiwan

Singapore

Hong Kong

FUJITSU MIKROELEKTRONIK PACIFIC ASIALTD
TW Branch

1906 No. 333 Kaelung Road

Sec. 1 Taipei 10548

Taiwan, Republic of China

Phone: (02) 757-6548

FAX: (02) 757-6571

FUJITSU MIKROELEKTRONIK ASIALTD
06-0407 Plaza by the Park

51 Bras Basah Road

Singapore 0718

Phone: (65) 336-1600

FAX: 336-1609

FUJITSU MIKROELEKTRONIK ASIALTD
616-617, Tower B

New Mandarin Plaza

14 Science Museum Road

Tst East, Kowloon

Hong Kong

Phone: 7230393

FAX: 7216555
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FMI/ECD Sales Representatives

For Product Information, contact your nearest Fujitsu representative.

ARIZONA

HOWE & HOWE SALES
4109 N. 18th Street
Phoenix, AZ 85016
(602) 264-7971

ALABAMA

CSR ELECTRONICS
303 Williams Street
Suite 931

Huntsville, AL 35801
(205) 533-2444

CALIFORNIA

NORCOMP
3350 Scott Blvd
Suite 24

Santa Clara, CA
(408) 727-7707

NORCOMP

2140 Professional Drive
Suite 200

Roseville, CA 95661
(916) 782-8070

BALZER-WOLF ASSOC
17951-G Sky Park Circle
Irvine, CA 92714

(714) 261-6877

INFINITY SALES INC.
4500 Campus
Suite 300

Newport Beach, CA 92660

(714) 833-0300
COLORADO
TALISMAN ASSOC
7464 Arapahoe Rd #A9

Boulder, CO 80303
(303) 444-7300
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CONNECTICUT

CONNECTICUT APPLIED TECH

555 Highland Avenue
Suite 2

Cheshire, CT 06410
(203) 272-6564

FLORIDA

SEMTRONIC ASSOC
657 Maitland Avenue

Altamonte Springs, FL 32701

(407) 831-8233

SEMTRONIC ASSOC
3471 NW 55th Street

Ft Lauderdale, FL 33309
(305) 731-2484

SEMTRONIC ASSOC
1467 S. Missouri
Clearwater, FL 34616
(818) 461-4675

(517) 932-3311

GEORGIA

CSR Electronics

1651 Mt. Vernon Road
Suite 200

Atlanta, GA 30038
(404) 396-3720

ILLINOIS

BRANSKY SALES

1726 First Street
Highland Park, IL 60035
(708) 433-2375

IOWA

ELECTROMEC SALES
4403 First Avenue SE
Suite 302

Cedar Rapids, 1A 52402
(319) 393-1637

INDIANA

Gen Il Marketing
3003 E 96th Street
Suite 102
Indianapolis, IN 46240
(317) 848-3083

Gen Il Marketing
4803 Oak Mist Trail
Ft. Wayne, IN 46804
(219) 436-4485

KANSAS

AEM Inc

8843 Long Street
Lenexa, KS 66215
(913) 888-0022

KENTUCKY

Gen Il Marketing
8819 Roman Court
Louisville, KY 40291
(502) 491-5250

MARYLAND

ARBOTEK ASSOC
102 W. Joppa Road
Towson, MD 21204
(301) 825-0775

MASSACHUSETTS

MILL-BERN ASSOC
2 Mack Road
Woburn, MA 01801

MICHIGAN

R.C. Merchant & Co
815 Main Street
St Joseph, Ml 49085
(616) 983-7378

MINNESOTA

ELECTROMEC SALES
1601 E. Highway 13
Suite 200

Burnsville, MN 55337
(612) 894-8200

MISSOURI

AEM Inc

11520 St Charles Rock
Suite 131

St. Louis, MO 63044
(314) 298-9900
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Sales Information

FMI/ECD Sales Representatives

(continued)

For Product Information, contact your nearest Fujitsu representative

NEW JERSEY

TECHNICAL APPL & MARKETING
91 Clinton Road

Suite 10

Fairfield, NJ 07006

(201) 575-4130

NEW MEXICO

FP SALES

7301-F Jefferson Avenue NE
Albuquerque, NM 87109
(505) 345-5553

NEW YORK

HC JOHNSON AGENCY
2488 Browncroft Blvd
P.O. Box 25368
Rochester, NY 14625
(716) 586-0777

NORTH CAROLINA

CSR ELECTRONICS INC
5848 Farington Place
Suite 2

Raleigh, NC 27609

(919) 878-9200

CSR ELECTRONICS INC
6425 Creft Circle

Indian Trail, NC 28079
(704) 882-3995

OHIO

McFADDEN SALES INC
2939 Donnylane Blvd
Columbus, OH 43235
(614) 761-3177

OREGON

L SQUARED LTD

15234 NW Greenbrier Parkway
Beaverton, OR 97006

(503) 629-8555

PENNSYLVANIA

JACOBSEN ASSOC
Meetinghouse Prof Bldg
499 Easton Rd
Horsham, PA 19044
(215) 674-2937

TENNESSEE

CSR ELECTRONICS INC
Grand Union

406 Union Avenue

Suite 550

Knoxville, TN 37902
(615) 637-0293

TEXAS

TECHNICAL MARKETING INC.

3320 Wiley Post Road
Carrollton, TX 75006
(214) 387-3601

TECHNICAL MARKETING INC
2901 Wilcrest Drive

Suite 139

Houston, TX 77042

(713) 783-4497

TECHNICAL MARKETING INC.

3445 Executive Center Drive
Suite 103

Austin, TX 78731

(512) 343-6976

UTAH

HENDRICKSON SALES
3575 Honeycut Road
Salt Lake City, UT 84106
(801) 467-1445

WASHINGTON

L SQUARED LTD
105 Central Way
Kirkland, WA 98033
(206) 827-8555

WISCONSIN
BRANSKY SALES
10780 Crestview Drive

Cedarburg, WI 53012
(414) 377-6837
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FMI/ECD Sales Representatives (continued)

For Product Information, contact your nearest Fujitsu representative

CANADA

CMT RENMARK, INC.
7560 Airport Road, Unit 15
Mississauga, Ontario
CANADA L4T4H4

(416) 612-0900

CMT RENMARK, INC.
268 Lakeshore Road
Pointe Claire, Quebec
CANADA H9S4K9
(514) 694-6088

CMT RENMARK, INC.

135 Michael Cowpland Drive
Suite 201

Kanata, Ontario

CANADA K2M 2E9

(613) 591-9555

DMI

107-3738 North Fraser Way
Burnaby, BC V5J5G1

(604) 430-3680
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MEXICO PUERTO RICO

SOLANO ELECTRONICA SEMTRONIC ASSOCIATES
Cienfuegos 651-A Mercantil Plaza Building

Col Lindvista Suite 816

MEXICO, DF07300 Hato Rey, PUERTO RICO 00981
011-525-754-6480 (809) 766-0700

SOLANO ELECTRONICA
ERMITA 1039-10

Col Chapailta
Guadalajara, JAL
MEXICO 45040
011-523-647-4250
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Sales Information

FMI/ECD Distributors

For Product Information, contact your nearest Fujitsu representative

ALABAMA

MARSHALL INDUSTRIES
3313 Memorial Parkway South
Huntsville, AL 35801

(205) 881-9235

ARIZONA

CYPRESS ELECTRONICS
455 South 48th Street
Suite 105

Tempe, AZ 85281

(602) 966-2256

MARSHALL INDUSTRIES
9831 51st Street

Suite C107-109

Phoenix, AZ 85044

(602) 966-2256

CALIFORNIA

BELL MICROPRODUCTS
550 Sycamore Drive
Milpitas, CA 95035

(408) 434-1150

BELL MICROPRODUCTS
18350 Mt Langley

Suite 207

Fountain Valley, CA 92708
(714) 963-0667

COMPASS COMPONENTS
1461 Attenberry Lane

San Jose, CA 95131

(408) 432-7575

CYPRESS ELECTRONICS
2175 Martin Avenue

Santa Clara, CA 95050
(408) 980-8400

CYPRESS ELECTRONICS
28720 Roadside Drive
Suite 249

Agoura Hills, CA 91301
(818) 597-9491

CYPRESS ELECTRONICS
151 Kalmus Drive

Suite B150

Costa Mesa, CA 90620
(714) 549-2424

CYPRESS ELECTRONICS
10054 Mesa Ridge Court
San Diego, CA 92121
(619) 535-0011

ERIC ELECTRONICS
2210 Lundy Avenue
San Jose, CA 95131
(408) 432-1111

CALIFORNIA

CALIFORNIA  (continued)

KENSINGTON ELECTRONICS WESTERN MICROTECH

12 Hughes Street
Suite D-100
Irvine, CA 92718
(714) 588-0575

MARSHALL INDUSTRIES
26637 Agoura Rd
Calabasa, Ca 91302

(818) 878-7000

MARSHALL INDUSTRIES
5961 Kearny Villa Rd

San Diego, CA 92123
(619) 627-4184

MARSHALL INDUSTRIES
366 Los Coches Street
Milpitas, CA 95035

(408) 942-4600

MARSHALL INDUSTRIES
One Morgan

Irvine, CA 92718

(714) 458-5394

MARSHALL INDUSTRIES
3039 Kilgore Avenue

Suite 140

Rancho Cordova, CA 95670
(916) 635-9700

MARSHALL INDUSTRIES
9320 Telstar Avenue

El Monte, CA 91731

(818) 307-6000

MILGRAY ELECTRONICS
912 C Pancho Road
Camarillo, CA 93012
(805) 484-4055

MILGRAY ELECTRONICS
16 Technology Drive

Suite 206

Irvine, CA 92718

(714) 753-1282

WESTERN MICROTECH
12900 Saratoga Avenue
Saratoga, CA 95070
(408) 725-1660

WESTERN MICROTECH
6837 Nancy Ridge Drive
San Diego, CA 92121
(619) 453-8430

WESTERN MICRO TECH
1637 North Brian Street
Orange, CA 92667

(714) 637-0200

28720 Roadside Drive
Suite 175

Agoura Hills, CA 91301
(818) 707-0377

COLORADO

CYPRESS ELECTRONICS
12503 E. Euclid Drive
Suite 230

Englewood, CO 80111
(303) 792-5829

MARSHALL INDUSTRIES
12351 North Grant
Thornton, CO 80241

(303) 451-8444

CONNECTICUT

MARSHAL INDUSTRIES
20 Sterling Drive
Wallington, CT 06492
(203) 265-3822

MILGRAY ELECTRONICS
326 West Main Street
Millford, CT 06492

(203) 878-5538

FLORIDA

MARSHALL INDUSTRIES

2700 West Cypress Creek Road
Fort Lauderdale, FL 33309
(305) 977-4880

MARSHALL INDUSTRIES
380 South North Lake Blvd
Suite 1024

Altamonte Springs, FL 32701
(407) 767-8585

MARSHALL INDUSTRIES
2840 Scherer Drive

Suite 410

St Peterburg, FL 33702
(813) 573-1399

MILGRAY ELECTRONICS
755 Rinehart Road

Suite 100

Lake Mary, FL 32746
(407) 321-2555

GEORGIA
MARSHALL INDUSTRIES
5300 Oakbrook Parkway

Norcross, GA 30093
(404) 923-5750
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FMI/ECD Distributors

GEORGIA (continuted)

MILGRAY ELECTRONICS
3000 Northwoods Parkway
Suite 115

Norcross, GA 30071

(404) 446-9777

ILLINOIS

HAWK ELECTRONICS
661 Glenn Avenue
Wheeling, IL 60090
(708) 459-4030

LECTRHO COMPONENTS
154 Easy Street

Carol Stream, IL 60188
(708) 690-0520

MARSHALL INDUSTRIES
50 East Commerce Drive
Suite 1

Schaumburg, IL 60173
(708) 490-0755

MILGRAY ELECTRONICS
1530 E. Dundee Rd

Suite 310

Palatine, IL 60067

(708) 202-1900

INDIANA

CUSTOM SERVICE ELECTRONICS
4113 Vincennes Road

Indianapolis, IN 46268

(317) 879-9119

MARSHALL INDUSTRIES
6990 Corporate Drive
Indianapolis, IN 46278
(317) 297-0483

KANSAS

MARSHALL INDUSTRIES
10413 West 84th Terrace
Lenexa, KS 66214

(913) 492-3121

MILGRAY ELECTRONICS
6400 Glenwood

Suite 313

Overland Park, KS 66202
(913) 236-8800

MASSACHUSSETTS
GLYNN ELECTRONICS
91 Clay Street

Middleboro, MA 02346
(508) 947-4264
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(continued)

MASSACHUSSETTS (continued)

INTERFACE ELECTRONICS
228 South Street

Hopkinton, MA 01748

(508) 435-0100

MARSHALL INDUSTRIES
33 Upton Drive
Wilmington, MA 01887
(503) 658-0810

MILGRAY ELECTRONICS
187 Ballardvale Street
Wilmington, MA 01887
(617) 657-5900

WESTERN MICROTECH
20 Blanchard Road
Burlington, MA 01810
(617) 273-2800

MARYLAND

MARSHALL INDUSTRIES
2221 Broadbirch Drive
Suite G

Silver Springs,MD 20904
(301) 622-1118

MILGRAY ELECTRONICS
9801 Broken Land Parkway
Columbia, MD 21045

(401) 995-6169

VANTAGE COMPONENTS
6925 R Oakland Mills Road
Columbia, MD 21045

(301) 720-5100

MICHIGAN

MARSHALL INDUSTRIES
31607 Schoolcraft Road
Livoria, Ml 48150

(313) 525-5850

MINNESOTA

BERQUIST COMPANY
5300 Edina Ind Blvd
Minneapolis, MN 55436
(612) 835-2322

CYPRESS ELECTRONICS
7650 Executive Drive

Eden Pairie MN 55344
(612) 934-2104

MARSH ELECTRONICS
7313 Washington Avenue
Minneapolis, MN 55439
(612) 941-1130

MISSOURI

MARSHALL INDUSTRIES
3377 Hollenberg Drive
Bridgeton, MO 63044
(314) 291-4650

NORTH CAROLINA

MARSHALL INDUSTRIES
5224 Greensdairy Road
Raleigh, NC 27604

(919) 878-9882

NEW JERSEY

MARSHALL INDUSTRIES
101 Fairfield Road
Fairfield, NJ 07006

(201) 882-0320

MILGRAY ELECTRONICS
3002 Greentree Exec Campus
Marlton, NJ 08053

(609) 983-5010

VANTAGE COMPONENTS
23 Sebago Street

Clifton, NJ 07013

(201) 777-4100

NEW YORK

MARSHALL INDUSTRIES
100 Marshall Drive
Endicott, NY 13760

(607) 785-2345

MARSHALL INDUSTRIES
1250 Scottsville Road
Rochester, NY 14624
(716) 235-7620

MILGRAY ELECTRONICS
1170 Pittsford Victor Road
Pittsford, NY14534

(716) 235-0830

MILGRAY ELECTRONICS
77 Schmitt Bivd
Farmingdale, NY 11735
(516) 420-9800

VANTAGE COMPONENTS
1056 G West Jericho Turnpike
Smithtown, NY 11787

(516) 543-2000

OHIO

MARSHALL INDUSTRIES
30700 Bainbridge Road
Unit A

Solon, OH 44139

(216) 248-1788
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FMI/ECD Distributors (continued)
OHIO (continued)

MARSHALL INDUSTRIES
3520 Park Central Drive
Dayton, OH 45414

(513) 898-4480

MILGRAY ELECTRONICS
6155 Rockside Road
Cleveland, OH 44131
(216) 447-1520

REPCO ELECTRONICS
6561 Cochran Road
Solon, OH 44139

(216) 248-8900

OREGON

MARSHALL INDUSTRIES
9705 SW Gemini Drive
Beaverton, OR 97005
(503) 644-5050

WESTERN MICROTECH
1800 NW 169th Place
Suite B-300

Beaverton, OR 97006
(503) 629-2082

PENNSYLVANIA

MARSHALL INDUSTRIES
401 Parkway View Drive
Pittsburg, PA 15205

(412) 788-0441

TEXAS

CYPRESS ELECTRONICS
3010 North Skyway Circle
Irving, TX 75038

(214) 255-0065

MARSHALL INDUSTRIES
10681 Haddington Drive
Suite 160

Houston, TX 77040

(713) 467-1666

MARSHALL INDUSTRIES
8504 Cross Park Drive
Austin, TX 78754

(512) 837-1991

MARSHALL INDUSTRIES
1551 N. Glenville Drive
Richardson, TX 75006
(214) 705-0600

MILGRAY ELECTRONICS
16610 North Dallas Pkwy
Suite 1300

Dallas, TX 75248

(214) 248-1603

UTAH

MARSHALL INDUSTRIES
2355 South 1070 West
Suite D

Salt Lake City, UT 84119

MILGRAY ELECTRONICS
310 East 4500 South

Salt Lake City, UT 84107
(801) 261-2999

WASHINGTON

CYPRESS ELECTRONICS
22122 20th Avenue SE
Suite 159A

Bothell, WA 98021

206) 483-1144

MARSHALL INDUSTRIES

CANADA (continued)

MARSHALL INDUSTRIES
148 Brunswick Blvd
Pointe Clarie, Quebec
CANADA H9R5P9

(514) 694-8142

MARSHALL INDUSTRIES
4 Paget Road

Units 10&11, Bldg 1112
Bramton, Ontario
CANADA L6T5G3

(416) 458-8046

MILGRAY ELECTRONICS
2783 Thomas Gate Drive
Mississagua, Ontario
CANADA L4T1G5

(416) 678-0958

11715 North Creek Parkway South

Suite 112
Bothell, WA 98011
(206) 486-5747

WESTERN MICROTECH
550 Kirkland Way

Suite 100

Kirkland, WA 98033-6240
(206) 828-2741

WISCONSIN

HAWK ELECTRONICS
2717 Grandview Blvd
Suite 104

Waukesha, WI 53188
(414) 547-4457

MARSH ELECTRONICS
1563 South 101st Street
Milwaukee, WI 53214
(414) 475-6000

MARSHALL INDUSTRIES
20900 Swenson Drive
Suite 150

Waukesha, WI 53186
(414) 797-0400

CANADA

FUTURE ELECTRONICS
4606 97th Street
Edmonton, AL

CANADA T6E5N9

(403) 438-2858

FUTURE ELECTRONICS
237 Hymus Blvd

Point Claire, Quebec
CANADA H9R5C7

(514) 694-7710
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Video Controller Manufacturer List

Yamaha Corporation of America

Systems Technology Division

981 Ridder Park Drive

San Jose, CA 95131

1 (800) 543-7457

(408) 437-3133

(408) 437-8791 (FAX)

Contacts: Kevin Michelizzi, Sr. Engineer
Gene Jiane, Engineer

Allus Technology Corporation

12611 Jones Road

Houston, TX 77070

(713) 984-4455

(713) 894-6709 (FAX)

Contacts: Ray Hill, VP Engineering
Kenny Garrison, Eng. Manager

Atlantic Digital Corporation

851 West State Road 436

Suite 1051

Altamonte Springs, FL 32714

(407) 788-4200

(407) 788-8692 (FAX)

Contacts: Charlie Jordan, Eng. Manager

Ziatech Corporation

3433 Roberto Court

San Luis Obispo, CA 93401
(805) 541-0488

(805) 541-5088 (FAX)

Contact: Mark Evans, Sys. Prod. Manager

Radisys Corporation
19545 NW Von Muemann
Beaverton, OR 97006
1 (800) 950-0044
(503) 690-1229
(503) 690-1228
Contact: Merat Bagha, Engineer
Patty Baid, Account Manager

114

Western Digital (Paradise) Imaging*
800 West Middlefield Road
Mountain View, CA 94043

(415) 960-3360

(714) 932-5000

Contact: Retail Sales Department

*For Paradise Card Applications, contact FMI/ECD
Marketing directly

Adhead Systems, Incorporated

44244 Fremond Blvd.

Fremont, CA 94538

(510) 623-0900

(510) 623-0960 (FAX)

Contact: Robert Wang, HW Engineer
Steve Lee, President

Paradise Card Distributors:

Tobar (Los Angeles)
(714) 951-0133
Contact: Jim Banks

Ingram/MicroD (Orange County)
1 (800) 456-8000 x41
Contact: Retail Sales Department
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Plasma Displays—Technical Description

Introduction

Plasma display panels are electronic display devices that use the luminescence produced by AC gas
discharge. They can be classified as follows.

| Memory type

Character panel

Graphic panel

L Refresh type

| Numeric panel

- Alphanumeric panel

L Custom pattern panel

The memory type plasma display panel has a function to sustain its display, which ensures a bright display that
is free from flicker, warp, and image burn-in.

Memory Type

Plasma display panel structure

Figure 1 shows the structure of the plasma display panel. A major feature is that line and column electrodes
formed from two glass boards are covered by dielectrics and are completely protected. The glass boards are
set very close to each other, the peripheral area is completely sealed with glass, and neon gas and a small
concentration of one of the rare gases are mixed and sealed inside.

Display Surface Column electrode

\ |

Front glass board \

I ]
(- - |1—'71> Spacer
4 - S

 Ep— \
l/ Back glass board

Seal glass V Dielectric layer Line electrode
Protection layer Discharge space

Figure 1. Structure of memory type plasma display panel
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Principles of plasma display panel operation

Refresh Type

When a gradually increasing voltage is applied between the line and column electrodes, the gas between
them s ionized by the few charged particles there, a discharge current flows, and the dielectric plane covering
the electrodes is charged (Figures 2a, 2b).

Since the charged voltage has the opposite polarity to the external voltage, voltage between the electrodes
drops rapidly, gas ionization between the electrodes stops, and discharging stops. The voltage caused by
charge left on the dielectric surface is called the wall voltage, and is retained for a long time.

Electrode Electrical field caused
by wall voltage,
/ Charged
particle @ e
':::/ CXCEE) KKAK
Electrical field _~
causedbyox ||| : A bt
ternal voltage YYY YP YOYRyOy KCHCKSR

© S} ®
Electrode Dielectric layer Wall voltage

(CY (b) ©

Figure 2. Basic operation principle of memory-type plasma display panel

When the polarity of the applied voltage is reversed, the wall voltage is added to the applied voltage, and the
electrical field in the discharge space becomes stronger than during the first cycle. Thus, later discharge
begins at a much lower applied voltage than at the first discharge (Figure 2c).

Figure 3 shows the basic voltage waveforms for driving the memory-type plasma display. Three pulsed power
supplies (sustain pulse, write-in pulse, erasing pulse) are necessary to control or maintain the display.

The sustain voltage is maintained in an unchanging discharge state by setting it at a voltage which is higher
than Vsm (the minimum sustain voltage) but lower than Vf (the voltage when firing begins).

The write-in and erasing pulses are applied to selected electrodes. In the write-in operation, when voltage is
applied between the specified selected line and column electrodes and the voltage at the intersection exceeds
Vf (firing voltage), discharge begins and continues after the write-in pulse has disappeared (because of the
sustain pulse and wall voltage). The voltage does not exceed Vf at unselected electrodes and there is no
discharge.

Erasing uses an extremely small pulse. As in the write-in pulse, it is applied between the selected row and
column electrodes. The voltage is the same as Vs, but discharge during the erasing pulse is weak because the
pulse is so narrow. The wall voltage is also low, so discharge cannot be continued on the following sustain
pulse, and the display disappears.

Plasma display panel structure
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Figure 4 shows the basic structure of the refresh—type plasma display panel. The front glass board formed
from the digit electrode (a transparent conducting film) protected by the dielectric layer and the back glass
board formed from the segment electrode protected by the dielectric layer face each other. After the peripheral
area has been sealed, neon gas is sealed inside the display. The refresh-type differs from the memory-type in
that there is a layer of cells.
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Sustain Write-in Erasing Sustain
operation, operation operation operation

Drive voltage waveforms
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Figure 3. Drive voltage waveforms in memory-type plasma display panel
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Figure 4. Structure of refresh type plasma display panel
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Digit drive waveform
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Figure 5. Drive voltage waveforms in refresh-type plasma display panel

Operating principles of plasma display panel
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The operating principles of the refresh-type plasma display panel are slightly different to those of the
memory-type plasma display.

Figure 5 shows the basic applied voltage waveforms.

A high-frequency drive voltage is applied between the digit electrode and the segment electrode, and
discharge begins. The display lights when this exceeds the panel firing voltage. The intensity varies according
to the drive pulse frequency.

The divided dynamic drive method is normally used in a display with many digits. The effective frequency for
the digit electrode in this case is fef = fp/N, where fp is the power supply drive pulse frequency, and N is the
number of digits. This is an important parameter in determining the intensity of the display.

The minimum drive voltage (Epmin.) is the lowest voltage at which the selected segments fire correctly, and
the maximum drive voltage (Epmax.) is the highest voltage at which unselected elements glow. Consequently,
the drive voltage (Ep) must be set between Epmax. and Epmin. to display data correctly.



