
P.L/ 1977/3 
Annex PT X41451 

- 124 - to XQ 1458 

zl3"-1lidicon camera teabe with cadmiumseienid-target 

Vidicon camera tube with magnetic focus and deflection. Useful faceplate 6,6 mm X 
8,t3 mm vrith a 3 : 4 aspect ratio. The seperate mesh electrode GA imprn~>e modulations 
depth and uniform resolution of the tube. Tree y -value of the photoconductive layer is 
approximately 1 and constant over a wide range of the signal output current. By high 
sensitivity the tube has a very good resistance by extreme illumination and feature 
short lag, high modulation depth and very low current. 

Depending on the 3equired picture quality the following types are available: 

XQ 1401 live broadcast type series 
XQ 1452 General industrial TV applications, quality grade: I with very 
XQ 9453 General industrial N applications, quality grade II low lag 

Xa 1455 Live broadcast type series 
XQ 1457 General industrial TV applications, quality grade I with 
Xa 145$ General industrial TV applications, quality grade f! low lag 

Face ,pate 
thickness 2,1'x' 

index o1 
refraction 1,5 

Dimensions in mm 

yQ~s _. 

101 max 

Signal electrode 

G2 

G3 

G3 
G1 

Signal electrode 

~,.~..~.
_ - -- Gq 
___- G2 

~~ ---K 
6 

FF 

Max. length: 103 mm 
Max. diameter: 19,8 mm 
Weight: approx. 25 g 
Base: 7 pin-rniniatur {Jedec E7-91 j 
Socket: Ro Fsg 1034 {for printed circuits) 

Ro Fsg 1035 {with solder tags] 
Mounting and transF+ort positiore; any 

9.76 {1) n 



XQ 1451 
Q 145$ 1 

XQ 1451 
to XQ 145 

Heating Typical Operation (Faceplate temperature approx. 25 to s5°C). 

Heater voltage 
Heater current 

Characteristics 

6.3 V ii✓• 
95 mA 
indirect by ac or dc, series ar 
parallel supply 

inter-electrode capacitance 
Signal electrode to ail other 
Spectral response 
Maximum of the spectral response 
Focusing method 
Deflection method 
Usefiul diameter of the 
photoconductive layer 
Useful size of rectangular image 
{3 : 4 aspect ratio) 

2 pF C~1 
see diagram 
see diagram 
magnetic 
magnetic 

1 i mm 

6,6 X 8,8 mm 

AAaximum ratings {absolute Values) 
Fu!{sizescanning afthe 6,6 rnmX8,8 mmareaofthephotoconductivetayer mustbeassured. 

Grid Nn 1 voltage 
positive m8x. 0 V 
negative max. -300 V 

Grid No. 2 voltage max. 350 V 
Grid No. 3 vottage max. 800 V 
Grid No. 4 voltage max. 800 V 
Signal electrode voltage max. 50 V 
Peak beam current max. a00 nA 
Peak heater to cathode vottage 

Heater negative 
with respect to cathode max. 125 u 
~teater positive 
with respect to cathode max. 10 V 

Faceplate illumination max. 1000 Lux 
Faceplate temperatur max. -20 to +60 "C tU 

SIEMENS AKTIENGESELLSCiiAFT 8.76 (2) n 

Scanned area 
Grid No. 1 cutoff vottage 
U'rid No. 2 voltage 
Grid No. 3 voitaga 

normat resolution 
high resolution 

Grid Na. 4 voltage 

6,6X:8,8 
-45 to -100 
300 

240 
450 

mm 
V 
V 

V 
v c: 

normal resolution 400 `/ 5 

high resolution 750 V ~ 
Blanking voltage applied to 
Grid No. 1 min. 75 V 
BEanking voltage applied to 
cathode min. 20 V 
Signal electrode voitaga adjust \~ 
Dark currant 0;5 nA 
"Gamma" of transfer characteristics rv- 'O,J5 

XQ 1451 XQ 1456 
Xt1 1452 XQ 1467 
XQ 1453 XO. 1458 

Resolution 
at center at' picture soo/700 700/750 'l'V lines 
at corner of picture 500 550 TV Imes 
Signal o1!tpui currant 300 300 nA 
Signal ur~'sformity ~0 10 
Modutations depth at 5 MHz 

normal resolution 25 25 u.~s t~~ 

high resolution 35 35 
Lag after 60 ms 6 10 r;, 

Sensitivity 2600 2600 pA/tm 
Faceplate itlurninatian 1 1 t..ux 
Signal out;aut currant {white) 150 150 nA ~ 
Signal output current {red) 11G 110 nA 
Signal output current (green) 26 zs nA 
Signal output current {bias) i7 i7 nA ~ 
Order Numbers 

Type 
XQ 1451 

Urder-No. Accessories 
Q 72 - 8 8020 Sockets 

Order-No. 

XQ t452 
. U 

72 - C 8020 Ri) Fsg 1033 1181 -X 133 
XQ 1453 Q 72 - D 8020 Rii Fsg 1034 Q 81 - X 198 
XQ 1456 Q 72 - 8 8021 
XQ 1457 Q 72 - C 8021 Deflection and focus assembly 
XQ 1458 tl 72 - D 8021 KV12 013006-X2 
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'"~ 1451 
t~ ._ 1458 

XQ 1451 
to XC2 "! 

rtes 

If the maximum variation of the heater voltage exceeds the absolute limits of ± 5%the 
operating performance of the tube wilt be impaired and its I'rfe shortened. 

This capacitance, which is effectively the output impedance of the tube (resistive 
component approx. 100 MS2) increases when the tube is mounted in the deflecting -
yoke and focusing coil assembly. 

Additional air cooling or heat protection filter between optics and faceplate may ba 
necessary. 

Without blanking voltage on grid No. 1. 

Optimum focusing of the electron+. beam is obtained by adjusting either the focusing 
coif current or the grid No. 3 voltage. The grid No. 3 voltage must be more than 220 V 
and between 60 and BO% of the grid No. 4 voltage. 
Increased grid No. 4 voltage requires an increased deflection amplitude. A higher 
focusing coil current is necessary, if the grid No. 3 voltage is increased. 

Optimum ratio ~f grid No. 4 and grid No. 3 voltages depends on the focusing coif 
used. A poor voltage ratio may produce brighiening ar darkening in the face plate 
earners. 

Recommended signal electrode voltage is Hated an the individua6 test sheet within 
the range of 20 to 45 volts. Switch off the signal electrode voltage automatic. 
The modulation depth is measured at the picture center at 5 MHz in comparison with 
0.5 MHz. The modulation depth depends on the signal output current, which is 30C? nA. 

Signal outpu# current of 3A0 nA at fi0 rns after illumination is removed. 

At a color temperatur of 2854 Ktungsten-filament lamp. 

Unfiltered illumination incident on the faceplate is t lux. The optical filter interposed 
between the tube and a tight source. 
red _Schott OG2;'3 mm, green =Schott VG9; i mm, blue =Schott BG23; 3 mm. 

Target Defect Specification 

G®Hera! 

This specification regards to target defects of vidican camera tubes visible in phe 
scanned area. 
Glas defects of the Face plate are Hat dealt with. 

'Test Conditions 

The tube shall be best centred and focused according to the operating data and 
adjusting instructions. 
The illumination {color temperature 2$54 tC shall be adjusted to a sigrtai corner+t of 
300 nA {tOQ90 vrhite signal). 
The target voltage must be taken from the test sheet. 

Temperatur of the face plate 30°C {± 2°). 
Monitor adjusted for anon-blooming white. 
The video amplifier bandwidth shall be 5.5 MHz. 

Target Zones 

R r.,~ifcPmly illuminated field with an aspect ratio of 3 4 and a scanned area of 
Fi.6 mm X $.$ mm shalt be displayed on the target ot. the vidicon camera tube. 

According to the following drawing the scanned area is divided into the iwo zones i and 11. 

8,8 rnm 

>' ~ Zene f i 
E Zen2~ 

a 
r-+ 
~; 

Target Defects Estimation 

The target defect size is measured in percent of the {acture bight. The equivalent 
numbers of raster lines in a 625 lines TV-system and in a 525 lines TV-system resp. 
are indicated for comparison purposes only. 

Inspection far target defects to be performed with iNuminated and nonilluminated target. 

The minimum separation between two target defects must be greater than the diameter 
of the larger one, otherwise the :.ombination is considered on the whole. 

Target defects are not counted when their contrast expressed in °k of picture white 
is less than 13% white spots, ~.2$% black spots. 

Blurred spats, streaks, stripes, rnesh defects and mottled or grainy background are 
only permitted when their contrast expressed in °k of picture white is less than i 3%. 

70 obtain optimum picture quality or to avoid moire effects the tube may be rotated. 

:MENS AKTIENGESELLSCHAFf 8.7Fi {4) n J.76 {5) n 



~CQ 1451 
C~, 1458 

XQ ~ 45' 
to )CC2 'i 45 

Allowable number, size and position of target defects Operating Considerations 

Type XQ 1451 ~ 
XQ , 456! 

Target defect 
size in percent 
of the picture 
hrght 
6.6 mm =10096 

Target defects 
size inTVlines 

625lines 
system 

Target defects 
size inTVlines 

5251ines 
system 

Mazimumallowablenumberoftargetdefiecis 

Zane 

I I I 

>0,8 >5 >4 0 0 

>O.6tv50.8 >4to5 3to4 0 2 

>0.2to~0.6 >1 iv4 1 to3 3 4 

=0.2 ~t ~ 1 are not considered unlessconcenirationcausesa 
smudgy appearance 

Type XQ 1452 ~ XQ 1453 
XQ 1457 I XQ 1458 

Target defect 
size in percent 
of the picture 
bight 
6.6 mm =10U°k 

Target defects 
size in TV lines 

625lines 
system 

Target detects 
size in TV Sines 

5251ines 
system 

lvlaximum allowable number. of target defects 

Zone 
~ 

i 
—}- 

li 

7_one 

} }I 

>1.2 >7 ! >6 0 ~ 0 0 0 

> 0.8 to ~ 1,2 > 5 to 7 4 to 6 O j 2 1 2 

> 0.2 to a 0.8 > 1 to 5 1 to 4 3 ~ 4 3 4 

5 0 2 ~ 1 < 1 are not considered unless concentrative causes a 
smudge appearance 

7atget defects outside the scanned area wiH not be counted. 

r-a 
N 
V 

. 1 

The tube must be located in the coil assembly such #hat a line between the iongi#~:dinal 
axis of the tube and the short pin is parallel to the direction of horizontal deflection. 

7o obtain high signal uniformity the magnetic fields of the deflection and focusing coils 
must be adjusted serch that the eiectrens strike the faceplate perpendicularly across 
the vuhote area. 

The polarity of the focusing coil should be such that a northseeking pole is attracted 
#o the image end of the focusing coil. Connection to the faceplate is usuaEly made by 
a suitable spring contact mounted in the coil assembly. The connecting cable of the 
pre-amplifier should be low capacitance. 

The following must be observed when firing up the tube for the first time: 

') Set the grid 5 voltage negative, until the picture cutoff is reached. Then ;,et the 
electrode voltages as indicated as operating voltages with a signal electrode voltage 
which is noted crn the individual test sheet. The deflection power must be sufficient to 
cause the electron beam to scan a maximum area of tyre photoconductive layer. 

2} After mounting a dimmed lens reduce the grid t voltage until the scanning beam 
recharges even the brightest spots of the picture. Then improve the picture sharpness 
with the aid of the focusing field strengh and varying the distance between camera 
an~: optics. 

~} Adjust the alignment field so that the center oft the picture does not move as the grid 3 
voltage is varied. Alter this adjustment it may be necessary tc reset the horimnial and 
vertical centering. 

Adjust the beam current by varying grid t voltage so that the brightest picture point 
is recharged. An unnecessary increase in beam current reduces the picture quality. 

Dark Current 

Ttre dark Curren# is as low as 3 nA, or below. No picture quality dt*terioration is caused 
by the increase of environmental temperature because the approxtmate dark current 
ist within 1 p nA even at 60°C. 

a}

Target Voltage 

'forget voltage must be adjusted to the optimum value refacing to the value Hated or. 
the individual test sheet. increase the target voltage to same voltage when a negative 
after-image iS apt to appear shifting an incident pattern and taking white back ground. 
If the target voltage is set to too high voltage white spots increase in the picture. 

As shown in figures the signal•output Current tends to saturate with the target voltage 
and therefore has a near constant sensitivity. The curve shows the dark current increase. 
When the dark current becomes extremely large, the picture quality goes wrong. 

Photosensitivity and Light Transfer Characteristics 

Figures shows the light trans#er characteristics with the faceplate illumination using 
a standard tungsten lamp of 2854 K in colour temperature. Red, Green and Blue 
sensitivities are measured by interposing the optical filter between the tube and the 
tungsten lamp. 

SiE1/IENS AKTiEf~iGESFLCSCHAFT 9.76 {6} n 9.76 (7} n 



XQ 1451 
~a 145$ 

XO, 1451 
#o Xtl 14~aro 

Lag 

The build up-and decay-tag at different signal currents are shown in figures respectively. 
Improvement of tag, especially build up lag, is possible by employing the bias-light 
when.,taking a low light level scene and, consequently, low signal current. (See curve (b), 
(e) and (d) in figures). The iAtensity of the bias-tight should be adjusted so as to take a 
output current of 20 nA or above. 

There is no difference of the influence by spectral wavelength. 

If the adjustment of optical lens system of cafcr TV camera is made to have the same 
level of signal currents in each of the red, green and blue color channels, na differences 
of lag characteristic occur in the color channels, so that the tail ar head of a moving 
white object does not have any special eater, and attract little attention of the human 
eye. If the optical lens system is designed on the basis of the colour temperature of 
6000 K the same level of signal output current wilt be obtained. 

Sfgna! uniformity 

Shading, which is usually observed in the conventional vidicon, is not seen. On account 
of the saturated signal current-voltage characteristics, signal output currents do not 
make so much difference t',~reughout the scann"sng area, ever. if there is a landing error 
of electron beam causing a difference of electric fields across the photoconductive target 
between center and corner. 

(~tare 

The color of the photoconductor is black without giving any harmful reflection of light 
from the surface of the photoconductor in the visible tight region, therefore the stable 
black level can be obtained. 

Beam Current Setting 

The beam current is recommended to adjust to twice as much as the value to just 
discharge the highlight signet current on the 4ypical operation data. Flawing more over 
the required beam current may decrease the amplitude response characteristics. 

Burn-In Damage 

At the oatimum target voltage, damages caused by excess light, which is usually observed 
in the conventional vidicon, are seldom seen. When, however, after-image due to the 
incidence of strong bright spots are observed, operate the tube for a white with uniform 
illumination at the higher target voltage so as to fade oft. 

High Voltage Qperation 

Under the high voltage operation the amplitude response is improved. Figures shows 
amplitude response characteristics of the high voltage operation. 
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Typical spectral response characteristics 
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Typical light transfier characteristics 
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2854 K tungsten illumination--~ 
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nA 

,~ 200 
N 

U 

'3 
a 150 
0 
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50 

luminance: 2954K no fitter 
Red: Sc:eatt oG -2 3 mm 
Green: Schott VG - 9 ? mm 
Blue: Schott fiG - 23 3 mm 

Typical signet output currant as a function 
of target voltage 

Target voltage —~► 
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n"~ 1451 
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X~ 1''51 
to ?~~ 1r`~ a~ 

Typical uncompensated horizontal Square 
wave rasponss 
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Signet output rurrent: 300 nP,p-p 
Standard Operation 
(a) Beam current.: 30U nA 
(h) Beam current: 600 nA 
High vvltege operation 
tc) Beam current; 300 nA 
(di Beam current: 600 nA 
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TV field af!er illumination rs removed —+ 

aj 

---t -------

N iietd aher illumination is removed ----. 

Signal output current: 5U nA 
Beam currant: Ci00 nA 
Bias tight: n nA (a) 

O riA (bj 
2U nH (c) 

Signal output current: 
Beamt currer.l; 
Bias tight: 

300 nA 
600 r:A 

0 nA (a) 
10 nA (b) 
20 nA (c) 
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Typica{ decay -leg characteristEca 
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Signal output current: 50 nA 
Beam current: 60G nA 
Bias tight: 0 nA (a} 
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Typical horizontal square-wave response 
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Signal output current: 200 nA 

ja) C,rid No. 3 Voltage 300 V 
Grid No. 4 Vottage 500 V 

(b) Grid No. 3 Vottage 240 V 
:rrid tJo. 4 Vcttage 400 V 

Signal cutput curront: 
Beam current: 

3C0 riA 
600 nA 

Typica; tag characteristics 

Signal output current = 1(70 nA (:.^ 
= 200 nA {f. 

i 

Bins light: 0 nA ia} 
f 0 nA 1b) 

400 nA {c 

20 nA (cl 
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TV tied aher illumination is removes —+ 
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- . - XQ 1460 ka 
r'1L/1977/d ~ XC3 1468 ____ Annex P7 --__.~,__ 

- ,. ~~1 --
9"-Vidiaon carnets tube with cadmiumselerid-target 

Vidicon camera tube with magnetic focus and deflection. Ussful faceplate of 9,6 mm X 
i 2,8 mm with a 3 : 4 aspact ratio.'fhe seperate mesh electrode G4 improve modulations 
depth anc+ uniform resolution of the tube. The ,-value of the photoconductive layer is 
approximately 1 and constand over a wide range of the signal output current. By high 
sensitivity the tube has a very good r~sistanc~s by extreme illumination and features 
short lay, trigh modulation depth and very low dark current, 

Dependir;g on the required picture quality the following types are available: 

XQ. 1460 Medical x-ray applications 
XQ 1461 Live broadcast 
XQ 9462 General industrial TV applications, quality grade I 
XQ 7463 General industrial N applications, quality grade II 

Xa 9465 Medical x-ray applications 
XD 9466 Live broadcast 
XQ 1~r67 General industrial N applications, quality grade f 
X4 i468 G+uneral industrial TV applications, quality grade 11 

I 
L-

13' ~' 
-_~, ...3;~ii 

,a__. 

Face plate 
thickness 2,4'°̀  

Index of 
re!ra,^.tiom 1.5 

Dimensions in mm 

type series 
with very 
low lag 

type series 
with 
low lag 

~; ~, 

} _~ 
~~ 

i 
t 

i 

5igna~ electrode 
i.C. ~,~ U2 

G3 (m - 
m

g\C.3 

~° ~ ~~ 
J \„ p

(F 

1+~: 

~1 

i,C 
~H 

Short index pin 

Signal electrode 

.~" 1"r 
f __~ __ 

NH 

2 max 

--; 11'' , 

- ~7~ 

_- C2 

Max. length: 167_ mm 
Max. diameter 28,9 mm 
Weight: approx. 60 g 
Base: 8 pin-ditetrar {Jedec E8-1 1) 
Socket: Ro Fsg 1030 (for printed circuits) 

R6,Fsg 1031 (with solder tags} 
Mounting and transport position: any 

9.76 (1 } n 



Xn 1460 
~CC~, 1468 

XC2 1450 
to XQ 1468 

Heating 

Heater voltage 
Heater current 

Characteristics 

95 mA 
indirect by ac or dc, series or 
parallel supply 

Inter-eictrode capacitance 
Signal electrode to ail other 
Spectral response 
Maximum of the spectral response 
Focusing method 
Deflection method 
Useful diameter of the 
photoconductive layer 
Useful size of rectangular image 
(3 : 4 aspect ratio) 

4,6 
see diagram 
see diagram 
magnetic 
magnetic 

15, 7 

9,6 :~ 12,8 

pF CC 

mm 

mm 

Maximum ratings (absolute values} 
FuEE size scann'sng of the 9,6 mm X 12,8 mm area of the photoconductive layer must 
be assured. 

Grid Na. i voltage 
positive max. 0 V 
negative max. -300 V 

Grid No. 2 voEtage rnax. 75C J 
Grid Na. 3 voltage max. ; 000 V 
Grid No. 4 voltage max. 1000 d 
Signal electrode voltage rnax. 50 V 
Peak beam current rnax. 800 nA 
Peak heater to cathode voltage 

neater negative 
with respect to cathode max. 125 V 
Heater positive 
with respect to cathode max. 1 U V 

Faceplate illumination max. 1000 Lux 
Faceplate ternperatur max. -20 to +60 °C ;~~ 

Typical Operation (Faceplate temperature approx 25 to 35°G! 

Scanned area 9,6 X 12,8 
Grid Na. 1 cutoff voltage -45 to --100 
Grid No. 2 voEtage 300 
Grid Na. 3 voltage 

normal resolution 300 
high resolution 450 

Grid No. 4 voltage 
normal resolution 500 
high resolution 750 

BianEcing voltage applied to Grid No. 1 min. 75 
Blanking voltage applied to cathode min. 20 
Signal electrode voltage adjust 
Dark current 0,$ to 1 
"Gamma" of transfer characteristics ~ 0,95 

xa ~ aso 
XC! 1461 
xn 14s2 
Xa 14f 3 

Xtl 1465 
XQ 1466 
X4 1457 
Xn 1468 

mm 
V 
V 

V 
V 

V 
V 
V 
V 
V 
nA 

k 

w 

r 

`~, 
5; 

L' 

V 

Resolution 
at center of picture 700!900 7 50/ 1000 TV tines 
at corner of picture 600(700 600/800 TV lines 
Signal output current 300 300 nA 
Sigrral uniformity 10 1 t) 
Modulations depth at 5 MHO 

normal resolution 35 45 
high resolution 45 55 °~ <~'. 

Lag after 60 ms 10 20 LA' 

Sensitivity 2600 2600 µA/tm C°' 
Faceplateslluminat'sorr 1 t Lux 
Signal output current (whitel 300 300 nA !~ 
Signal output current (red) 220 220 nA 
Signal output current (green) 52 52 nA 
Signal output current (biuel 34 34 nA 'k 

Order 11lumbers 

Type Order-No. Accessories Order-Na. 
Xa 1460 a72 -A8010 Sockets 
xa 1461 a72-lssolo Ro Fsg 1030 a 81 - X 130 
Xa 1462 
XCt 14F3 

a72 -C8010 
a 72 - D 8010 

Ro Fsg 1031 a 81 - x 131 

Xa 1465 Q72 -A8011 Deflection and focus assembly 
XQ 1466 
Xa 1467 
Xa 1468 

a72-88011 
a72 -C8011 
a72 -D8011 

lCV9 P a 3006 - X 1 

SIEMENS Al<TIENGESELLSCHAFT 9.76 (2) n 9.T6 (3) n 
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if the maximum variation of the heater voltage exceeds the absohfte limits of ± 5°fo the 
operating performance of the tube will be impaired and its fife shortened. 

This capacitance, which is etfeatively the output impedance of the tubs (resistive 
component approx. 100 MS2) increases when the tube is mounted in the deflsctng-
yake and focusing coil assembly. 

Additional air cooling or heat protection filter between optics and faceplate may be 
necessary. 

Without blanking voltage on grid No. 1. 

Optimum focusing of the electron seam is obtained by adjusting either the focusing 
coil current ar the grid No. 3 voltage. The god No. 3 voltage must be morn than 250 V 
and between 60 and 90% of the grid No. 4 voltage. 
Increased grid No. 4 voltage requires an increased deflection amplitude. A higher 
focusing coil current is necessary, if the grid No. 3 voltage is increased. 

Optimum ratio of grid No. 4 and grid No. 3 voltages depends on the focusing coil 
used. A poor voltage ratio may produce brightening or darkening in the fats plate 
corners. 

Recommended signal electrode voltage is noted an the individual test sheet within 
the range of ?..0 to 45 volts. Switch off the signs! electrode voftags automatic.. 

The modulation depth is measured at the picture center at 5 MHz in comparison with 
0,5 MHz. The modulation depth depends on the signal output current, which is 300 nA. 

Signal output currant of 30G nA at 6O ms after illumination is removed. 

At a color temperatur of :854 Ktungsten-filament lamp. 

Unfiltered illumination incident an the faceplate is 1 lux. The optical filter interposed 
between the tube and a light source. 
red =Schott OG213 rnm, green -Schott VG9li mm, blue =Schott BG23>3 mm. 

Target Defect Specification 

Genera{ 

This specification regards to target defects of vidicon camera tubes visible in the 
scanned area. 

Glas defects of the face plate are not dealt with. 

Test Conditions 

The ti.~be shall be bast centred and focused according to the operating data and 
adjusting instructions. 
The illumination (color temperature 2854 K shall be adjusted to a signal current of 
310 nA (1O0°k white signall. 

The target voltage must be taken from the test sheet. 

Tsmperatur of the face plate 30°C (± 2°}. 

Monitor adjusted for anon-blooming white. 

The video amplifier bandwidth shall be 5.5 MHz. 

Target Zones 

A uniforrr:;,r illrrriinated field with an aspect ratio of 3 4 and a scanned area of 
9.6 mm X 12.8 mm shaft be displayed on the target of the vidicon camera tube: 

According to the fallowing drawing the scanned area is divided into the two zones I ;:. ,i !l. 

t2,8 mrr; 

i ~~ 

Zane ! i ~~ ( 
L~  /.

Zaee f! r 

w 
w 

Target Defects Estimation 

The target defect size is measured in percent of the picture high#- The equivalent 
numbers of raster lines in a 625 .fines TV-system and in a 526 lines TV-system resp. 
are indicated for comparison purposes only. 

Inspsctian far target defects to be performed with illuminated and nonilluminated target. 

The minimum separation between two target defects must be greater than the diameter 
of the larger one, otherwise the combination is considered on the whale. 

Target defects are not counted when their contrast expressed in % of picture white 
is less than 13°% whits spots, G2.8% black spots. 

Blurred spots, streaks, stripes, mesh defects and mottled or grainy background are 
only permitted when their contrast expressed in °k of picture white is less than 13%. 

Ta obtain optimum picture quality or to avoid moire effects the tubs rosy be rotated. C1 
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Allowable number, size and position of target defects 

Type Xt] 1460 
XQ 1465 

Xl1 t 461 
XQ 1466 

Target defect 
size.inpercent 
of the picture 
hight 
9:8 mm =100% 

Target defects 
size in TV lines 

f;251ines 
system 

Target defects 
size inTVlines 

525 lines 
system 

Maximum allowable number of target defects 

Zone 

I It 

Zone 

I I I 

>0.8 >5 >4 0 0 0 0 

>O.6to50.8 >4to5 3to4 0 0 O 0 

>0.2to50.6 >1to4 tto3 2 3 2 3 

m 0 2 S t ~ t are not considered unless concentration causes a 
smudge appearance 

Type XQ l 462 ~ XQ t 463 
XQ 1467 ~ XQ i 46$ 

Target defect 
size in percent 
of the picture 
Night 
9.6 mm =10090 

Target defects 
size inN lines 

6251ines 
system 

Target defects 
size in TV lines 

5251ines 
system 

Maximum allowable number of target defects 

Zone 

I I I 

Zone 

I If 

>1.2 >7 >6 0 O 0 0 

>0.8ta51.2 >5to7 4tofi 0 2 i 2 

> 0.2 to 5 0.8 > 1 to 5 t to 4 3 4 3 4 

50.2" 5 1 < t are not considered unless concentration causes a 
smudge appearance 

Target defects outside the scanned area will not be counted. 
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Operating Considerations 
The tube must be located iii the coil assembly such that a line between the longitudinal 
axis of the tube and the short pin is parallel to the direction of horizontal deflection. 

To obtain high signal uniformity the magnetic fields of the deflection and focusing coils 
must be adjusted such that the electrons strike the faceplate perpendicularly across 
the whole area. 

The polarity of the focusing coil should be such that a northseeking pole is attrapted 
to the image end of the focusing coil. Connection to the faceplate is usually made by 
a suitable spring contact mounted in the coil assembly. The connecting cable of the 
pre-amplifier should be low capacitance. 

The following must be observed when firing up the tube for the first time: 
~) Set the grid 1 vaitage negative, until the picture cutoff is reached. Then set the 

electrode voltages as indicated as operating voltages with a signal electrode voltage 
which is Hated on the individual test sheet. The deflection power must be sufficient to 
cause the electron beam to scan a maximum area of the photoconductive layer. 

') After mounting a dimmed lens reduce the grid 1 voltage until the scanning beam 
recharges even the brightest spots of the picture. Then improve the picture strarpness 
with the aid of the focusing field strengh and varying the distance between camera: 
and optics. 

Adjust the alignment field so that the center oft the picture does not move as the grid 3 
voltage is varied. After this adjustment it maybe necessary to reset the horizontal and 
vertical centering. 

°) Adjust the beam current by varying grid 1 voltage sa that the brightest picture point 
is recharged. An unnecessary increase in beam current reduces the picture quality. 

3) 

Bark Current 

The dark current is as !ow as 7 iiA, or below. No picture quality deterioration is caused 
by the increase of environmental temperature because the approximate dark current 
ist within 10 nA even at 60°C. 

Target Voltage 

Target voltage must be adjusted to the optimum value refering to the value noted on 
the individual test sheet. Increase the target voltage to some voltage when a negative 
after-image is apt to appear shifting an incident pattern and taking white back ground. 
If the target voltage is set to too high voltage white spots increase in the picture. 

As shown in figures the signal-output current tends to saturate with the target voltage 
and therefore has a near constant sensitivity. The curve shows the dark current increase. 
When the dark current becomes extremely large, the picture quality goes wrong. 

Photosensitivity and Light Transfer Characteristics 

Figures shows the light transfer characteristics with the faceplate illumination using 
a standard tungsten lamp of 2854 K in colour temperature. Red, Graen and Blue 
sensitivities are measured by interposing the optical filter between the tube and the 
tungsten lamp. 
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Xn 1460 
tei• XQ 14~x 

Lag 

The build up-and decay-lag at different signal currents are shown in figures respectively. 
Improvement of lag, especially build up tag, is possible by employing the bias-light 
when taking a low light level scene and, consequently, low signal current. (See curve (b), 
Iel and (d) in figures►. The intensity of the bias-tight should be adjusted so as to take a 
output current of 20 nA or above. 

There is no difference of the influence by spectral wavelength. 

If the adjustment of apticaf lens system of color TV camera is made to have the same 
level of signal currents in each of the red, green and blue color channels, no differences 
of lag characteristic occur ir, the color channels, so that the tail or head of a moving 
white object does not have any special color, and attract little attention of the hurnan 
eye. If the optical tens system is designed on the basis of the colour temperature of 
6000 K the same level of signal output current will be obtained. 

Signal Uniformity 

Shading, which is usually observed in the conventional vidicon, is not seen. On account 
of the saturated signal current-voltage characteristics, signal output currents do not 
make so much difference throughout the scanning area, even if there is a landing error 
of electron beam causing a difference of electric fields across the photoconductive target 
between center and corner. 

Flare 

The cO~ur of the photoconductor is black without giving any harmful reflection of light 
from the surface of the photoconductor in the visible light region, therefore the stable 
black Level can be obtained. 

Beam Current Setting 

The beam current is recommended to adjust to twice as much as the value to just 
discharge the highlight signal current on the typical operation data. Flowing more over 
the required beam current may decrease the amplitude response characteristics. 

Burn-In Damage 

Atthe optimum target voltage, damages caused by excess light, which is usually observed 
in the conventional vidicon, are seldom seers. When, however, after-image due to the 
incidence of strong bright spots are observed, operate the tube for a while with uniform 
illumination at the higher target voltage so as to fade off. 

High Voltage Operation 

Under the high voltage operation the amplitude response is improved. Figures shows 
amplitude response characteristics of the high voltage operation. 
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typical build-up lag characteristics 
(after t Osec of complete darkness} 

TV field attar iE►umination is removed —.. 

Signal output current: 300' nA 
Beam current: 800 nA 
Sias fight: (Signal output current) 

0 nA (a) 
10 nA (b) 
20 nA (c) 
30 ..a (d} 

Signal output current: 50 nA 
Beam current: 600 nA 
Bias light: (Signet output current} 

0 nA {a► 
10 nA (b) 
20 nA (c3 
30 nA (d) 
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TV Geld after illumination isremoved --+ 

Typical build-up leg characteristics 
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~Cfa. 1461 K 
Q 14fi6 K 

XQ 146" 
XQ 146:. 

1"-Vidicon camera tube vvith cadmiumselenid-target 

Vidicon camera tube with magnetic focus and deflection. Useful faceplatz 9,6 mm X 12,8 
mm with a 3 : 4 aspect ratio. The seperate mesh electrode G4 improve modulations 
depth and uniform reolution of the tube. The y-value of the photoconductive layer is 
approximately 1 and constant over a wide range of the signal output current. lay high 
sensitivity the tuba has a very good resistance by extreme illumination and features 
sham lag, high modulation depth and very low dark current. 

Depending on the tequsred picture quality the following typos are available. 

Xa 7461 K Live broadcast 
XD 1462 K General industrial TV applications, quality grade I 
Xt2 1463 K General industrial TV applications, quality grade II 

Xf2 7466 K Live broadcast 
XQ 7467 K General industrial TV applications, quality grade 1 
XQ 1468 K Genera! industrial TV applications. quality grade II 

Face plate 
thickness 2,4'n~ 

Index of 
refraction 1,5 

Dimensions in mm 

Max: length: 
Max. diameter: 
Weight: 

Order Numbers 

G4 

G1 

Signal electrode 
i.C. ~'am G2 

G3 

K 

F ""~ F 
i.C. •'~ 

Short index pin 

1 mm 
28,9 mm 
approx. 55 g 

Signal electrode 

type series 
with very 
low lag 

type series 
with 
low keg 

Type 
XQ 1461 K 
XQ 1462 K 
XQ 1463 K 

Order-No. 
t172 —K 8010 
O '72 — L 8010 
Q72—M8U10 

Type 
XQ 1466 K 
XQ 1467 K 
X4 1468 K 

Order-No. 
4 72 — K 8011 
4 72 - L $O1 1 
Q72 —M8011 

1"-Vidicon camera tuba with cadmiumselenid-target 
FIBEROPTICS FACEPLATE 

Image pick-up tubes with fiberoptics are applicable for coupling with image intensifi~: ~ . 
Owing to the use of fiberoptic taceplates a direct optical contact arises, hence caul+ ::~ 
only a minimum loss of light. In addition to that, considerable space saving t`,. :as 
obtained by using the fiberoptical light coupling instead of ar, equivalent lens coup` ,gig 
system. 

Xa 1461 F Genera! industrial TV applications 

Xa 1466 F General industrial TV applications 

Fiberoptics faceplate dimension 

Fiber thickness 
Fiber faceplate diameter 

7um 
26,25 mm ± 0,1 mm 

with very low 

with low 

d 

9 

Target detects 

See X4 1462 and XQ 1467. Defects which base on the fiberop#ic faceplate should Ft 
desturbe appearance. 

Type/order number: XQ 1461 F = 4 72 — F 8010 
X41466F=Q72—F8011 

All the other electrical and mechanical data are equivalent to series X41461 to XQ 14r' ̀ s. 
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140 -
z/3"-Vidicon camera tube with cadmiumselenid-target 

Vidicon camera tube with electrostatic focus and magnetic deflection. Useful faceplate 
of 6,6 mm :~ $,8 mm with a 3 : 4 aspect ratio. The seperate mesh electrode G6 improve 
modulations depth and uniform resolution of the tube. The ~-value of the photoconductive 
layer is approximately 1 and constant Doer a wide range of the signal output current. 
By high sensitivity the tube has a very good resistance by ertreme illumination and 
features short lag, high modulation depth and very low dark current. 

Depending on the tequired picture quality the following types are available: 

XQ 1470 General industrial B/W-TV applications, quality grade I type series 

XQ 7471 General industrial B/W-TV applications, quality grade II with very 
low lag 
type series 
with 
low lag 

X(2 1472 General industrial B/W-TV applications, quality grade 1 
Xtl 1473 Genera! industrial B/W-TV applications, quality grade It 

~__ 

~ ~ f 

---r1 

~ ~ i 

X1.3 

r- 

~` —Target flange 

50"` 

i 
?,13max ~ 

x-;14 

Face plate 
thickness 2,1=01

Index of 
refraction 1,5 

D~mensicns in rnm 

-- 103 max 

Signal electrode 

H ~~ G1 

H ° ~ G2,G5 

G3,G6 °~~ G4 

K 

G4 
Gi,G5 

Signa! electrode 

NH 

Max. length: 103 mm 
Max. diameter: 19,6 mm 
Weight: approx. 27 g 
Base: 7 pin miniatur (Jedec E7-91) 
Socket: Ro Fsg 1034 (for printed circuits) 

Rif Fsg i 033 (will} solder tags) 
Mounting and transport position: any 

9.76 (1) n 
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Healing 

Heater voltage 
Heater current 

Characteristics 

S.3 V 
95 mA 
indirect by ac or dc, series or 
parallel supply 

Enter-electrode capacitance 
Signal electrode to all other 
Spectral. response 
Maximum of the spectral response 
Focusing method 
Deflection method 
Useful diameter of the 
photo conductive layer 
Useful size of rectangular image 
{3 : 4 aspect ratio) 

2 

see diagram 
see diagram 
magnetic 
magnetic 

11 

6,6 x ~,s 

pF 1 

mm 

mm 

Meximurrr ratings (absolute values) 
Full size scanning of the 6,6 mm X 8,8 mm area of the photoco:rductive layer must be 
assured. 

Grid No. 1 voltage 
positive max. 0 V 
negative max. -300 V 

Grid No. 2, 3, 5, voltage rnax. 350 V 
Grid No. 4 voltage max. 350 V 
Grid No. 6 voltage max. 650 V 
Signal electrode voltage max. 50 V 
Peak beam current max. 600 nA 
Peak heater to cathode voltage 

Heater negative 
with respect to cathode max. 125 V 
Heater positive 
with respect to cathode max. 10 V 

Faceplate illumination max. 1000 Lux 
Faceplate temperature max. -20 to +60 °C UO 

Typical Operation (Faceplate temperature approx 25 to 35XC) 

Scanned area 
Grid No. 1 cutoff voltage 
Grid No. 2, 5 voltage 
Grid No. 4 voltage 
Grid No. 3, 6 voltage 
Blanking voltage applied to 
Grid No.l min. 
Nanking voltage applied to 
cathode min. 
Signal electrode voltage 
Dark current 
"Gamma" of transfer characteristics 

XO. 1470 
XQ 1471 

6,6 X 8,8 mm 
-45 to -100 V 
300 V 

75 V n 
500 V 

80 V 

20 V 
adjust V U 
0, 5 nA 

0.95 

;XQ 1472 
XO. 1473 

Resolution 
at center of picture 550 550 TV lines 
at corner of picture 500 500 TV lines 
Signal output current 200 200 nA 
Signal uniformity 10 10 `% 
Modulati~;ns depth at 5 MHz 25 25 % ~' 
Lag after SO ms 7 10 % O 
Sensitivity 2600 2600 ErA/Im ~s) 
Faceplate illumination 1 t Lux 
Signal output current (white) 150 150 nA ~ 
Signal output current (red) 110 110 nA tp 
Signal output current (green) 26 26 nA ~. 
Signa! output current (blue) 17 17 nA ~? 

Ord®r Numbers 

Type 
XQ 1470 

Order-No. 
a7z-c8022 

Accessories 
Sockets 

Order-IVo. 

XQ 1471 Q 72 - D 8022 Ro Fsg 1033 Q 81 - X 133 
XQ 1472 Q 72 - C 8023 Ro Fsg 1033 0181 -X 134 
Xt1 1473 Q 72 -- C 8023 

Deflection and focus assembly 
KV i 9G Q3006 -X5 
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Notes 

OO If the maximum variation of the heater voltage exceeds the absolute limits of ± 59'°the 
operating performance of the tube will be impaired and its life shortened. 

B This capacitance, which is effectively the output impedance of the tube (resistive 
component approx. 100 M52) increases when the tube is mounted in the deflecting-
yoke and focusing coil assembly. 

~J Additional air cooling or heat protection fitter between optics and faceplate may be 
necessar+>. 

C~ Without blanking voltage on grid No. 1. 

Ua Optimum focusing of the electron beam is obtained by adjusting the grid No. 4 voltage. 

© Recommended signal electrode voltage is noted on the individual test sheet within 
the range of 20 to 50 volts. Switch off the signal electrode voltage autamatie, 

C~ The modulation depth is measured at the picture center at 5 MHz in comparison with 
0,5 MHz. The modulation depth depends on the signal output current, which is 200 nA. 

® Signal output current of 200 nA at 60 ms after illumination is removed. 

® At a color temperatur of 2854 Ktungsten-filament lamp. 

~ Unfiltered illumination incident on the faceplate is 3 lux. The optical fitter interposed 
betwae:~ the tube and a tight source. 
red =Schott OG2/3 mm, green Schott VG9/1 mm, blue =Schott f?G23f3 mrr+. 

Target Defect Specification 

General 

This specification regards to target defects of vidicon Camara tubes visible in the 
scanned area. 

Glas defects of the face plate are not dealt with. 

Test Conditions 

The tube shall be best centred and. tocused according to the operating data and 
adjusting instructions. 
The illumination (color temperature 2854 K shall be adjusted to a signal current of 
200 nA (40©% white signal). 

The target voltage must be taken from the test sheet. 
Temperatur of the face plate 30°C (1. 2°). 
Monitor adjusted for anon-blooming white. 

The video amplifier bandwidth shall be 5.5 MHz. 

Target Zones 

A uniiarm~y illuminated field with an aspect ratio of 3 4 and a scanned area of 
6.6 mm X 8.8 mm snail be displayed on `,he target of the vidicon camera tube. 

According !o the following drawing the scanned area is divided into the twa zones t and ll. 
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Target Defects Estimation 

The target defect size is measured in percent of the picture night. The equivalent 
numbers of raster lines in a 625 lines TV-system and in a 525 lines TV-system rasp. 
are indicated for comparison purposes only. 

inspectian for target defects to be performed with illuminated and nonilluminated target. 

The minimum separation between two target defects must be greater than the diameter 
of the larger one, otherwise the combination is considered on the whole. 

Target detects are not counted when their contrast expressed ire °~ of picture white 
is less than 13% white spots, <28°~ black spots. 

Blurred spots, streaks, stripes, mesh defects and mottled or grainy background are 
only permitted when their contrast expressed in % of picture white is less than 1 3°Jo. 

To obtain optimum picture quality or to avoid moire elects the tube may he rotated. 
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Atlowabte number, size and position of target defects Operating Considerations 

Type XQ 1470 
XQ 1472 

XQ 1471 
XQ 1473 

Target defect 
size in percent 
of the picture 
highs 
6.6 mm =100% 

Target defects 
size in Nlines 

S251ines 
system 

Target defects 
size in TV lines 

525 lines 
system 

Maximum allowable number of target defects 

Zone 

I II 

Zone 

I II 

>1.2 >7 >6 0 0 0 0 

>0.8to<1.2 >5to7 4to6 0 2 1 2 

>0.2to;~0.8 >tto5 1to4 3 4 3 4 

0.2 5 1 <, 1 are not considered unless concentration causes a 
smudge appearance 

:a 

r 

a)

Tha tube must t'ie located in the coil assembly such that a line betvreen the longitud'+nai 
axis of the tube and the short pin is parallel to the direction of horizanta( deflection. 

To obtain high signal uniformity the magnetic fields of the deflection rnusf be adjusted 
such that the electrons strike the faceplate perpendicularly across the whole area. 

Connection to the faceplate is usually made by a suitable spring contact mounted in 
the coil assembly. The connecting cable of the pre-amplifier should be tow capacitarrce 

The following must be observed when firing up the tube for the first time: 

'; Set the grid 1 voltage negative, ur~tii the picture cutoff is reached. Then set the 
electrode voltages as indicated as operating voltages with a signal electrode voltage 
which is noted on the individual test sheet. 'The deflection power must be sufficient to 
cause the electron beam to scan a maximum area of the photoconductive layer. 

') After rnaunting a dimmed fens reduce the grid 1 voltage until the scanning bears= 
recharges even the brightest spots of the picture. Then improve the picture sharpness. 
with file aid of the focusing field strengh and varying the distance between camera 
and optics. 

3) Adjust the alignment grid-4-voltage. After this adjustment it may be necessary te:; 
reset the horizontal and vertical centering. 

Adjust the beam current by varying grid 1 voltaye so that the brightest picture point 
is recharged. An unnecessary increase in beam current reduces the picture quality. 

Dark Current 

The dark current is as low as 1 nA, or below. !Vo picture quality deterioration is causeu 
by the increase of environmental temperature because the approximate dark currenk 
ist within Z O nA even at 60°C. 

Target Voltage 

Target voltage must be adjusted to the optimum value refering to the va{ue noted on 
the individual test sheet. Increase the target voltage to some voltage when a negative 
after-image is apt to appear shifting an incident pastern and taking white back ground. 
If the target voltage is set to toe high voltage white spots inrrcase in the picture. 

As shown in figures the signal-output current tends to saturates with the target voltage 
and therefore has a near constant sensitivity. The curve shows the dark current increase. 
When the dark current becomes extremely large, the picture quality goys wrong. 

Photosensitivity and Light Transfer Characteristics 

f=igures shows the light transfer characteristics with the faceplate illumination using 
e standard tungsten lamp of 2854 K in colour temperature. Red, Green and f31u 
sensitivities are measured by interposing the optical fitter between the tube and the 
tungsten lamp. 
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XQ 1470 
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Ling 

The build up-and decay-iag at different s"igna! currents are shown in figures respectively. 
Improver-,ent of lag, especially build up iag, is possible by employing the bias-light 
when taking a low light level scene and, consequently, low signal current. (See curve (b►, 

(e) and (d) ir, figures). The intensity of the bias-light should be adjusted so as to take a 
output current of 20 nA or above. 

There is no difference of the influence by spectra! wavelength. 

Ef the adjustment of optical lens systern of color TV camera is made to have the same 
level of signal currents in sack of the red, green and blue color channels, no differences 
of lag characteristic occur in the color channels, so that the tail or head at a moving 
white object does not have any special color, and attract litt{e attention of the human 
eye. If the optical Fens syster;r is designed on the basis of the colour temperature of 
6000 K the same level of signet output current wilt bs obtained. 

Signal Uniformity 

Shading, vrhich is usually observed in the conventional vidicon, is not seen. Gn account 
of the saturated signal current-voltage characteristics, signal output currants do not 
make so much difference throughout the scanning area, even i¢ there is a landing error 
of electron beam causing a difference of electric fields across the photoconductive target 
between center and corner. 

Flare 

The color of the photoconductor is black without giving any harmful reflection of light 
trorn the surfiace crf the photoconductor in the visible light region, therefore the stable 
blank level can be obtained. 

Beam Current Setting 

The beam current is recommended to adjust to twice as much as the value to just 
discharge the highlight signal current on the typical operation data. Flowing morn over 
the required beam curren4 may decrease the amplitude response characteristics. 

Burn-in Damage 

4t the optimum farLet voltage, damages caused by excess light, which is usually observed 
n the conventional vidicon, are seldom seen. When, however, after-image due to the 
ncidence of strong bright spots are observed, operate this tube for a while with uniform 
Ilumination at the higher target voltage so as to fade off. 
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Siena! Qutput Curent. 
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Typica} build-up lag characteriaties 
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Z(a"-Vidicon cam®ra tuba wits' cadmi~9mseienid-target 

Vidicon camera tube with electrostatic focus and magnetic deflection. Useful faceplate 
of 6,6 mm X 8,8 ism with a 3 : 4 aspect ratio. The seperate mesh electrode G6 improve 
moduiaUons depth and uniform resolution of the tube.Ti~e y-valueof the photoconductive 
layer is approximately 1 and constant over a wide range of the signal output current. 
By high sensitivity the tube has a very good resistance by extreme illumination and 
features short lag, high modulation depth artd very low dark current, 

Depending on the tequired picture quality the following types are available: 

XQ 1480 Live broadcast color-cameras 
XQ 14$1 General industrial color-camera N applications, 

quality grade ! 
Xt2 1482 General industrial color-camera TV applications, 

quality grade II 
XQ 74$3 Live broadcast, color-cameras, high resolution, grade I 
XD 1484 Live broadcast, color-cameras, high resolution, grade !! 

Face piste 
thickness 2,1 i ° i 

index ct 
refraction 1,5 

E)imensions in mm 

Signal electrode 

G2,G3,GS G6 

Gti l ~ , t l G4 G2.G3,G5 - 

type series 
with very 
low lag 

;,i3maxy„~ 

—'1%maxim_ 

Signal electrndp 

K 
FF 

G4 
G1 
K 

Max. length: 117 mm 
Maz. diameter: 7 J,6 mm 
Weight: approx. 27 g 
Base: 7 pin miniatur (Jedec E7-91) 
Socket: RS Fsg 1034 (for printed circuits} 

Ro Fsg 1 U33 (with solder tags) 
Mounting and transport position: any 

y.76(1}n 
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XC2 1 X80 
is XC2 '145: 

9 

voltage 
current 

;teristics 

6.3 V O 
85 mA 
indirect by ac or dc, series or 
parallel supply 

ectrode capacitance 
electrode to a!I other 
d response 
~m of the spectral response 
fg method 
ion method 
diameter of the 
onductive Layer 
sire of ractank~ular image 
ISpe^vt ratio} 

2 
see diagram 
see diagram 
nlagnetiC 

magnetic 

ii 

s,6 x 8,8 

pF .. 

mm 

mm 

um ratings (absolute values► 

s scannir:g of the t3.6 mm X 8.8 mm area of the photoconductive layer must be 
I. 

~. 1 voltage 
itiva 
alive 
>. 2, 3, 5 voltage 
~. 4 voltage 
~. 6 voltage 
electrode voltage 
aam current 
eater to cathode voltage 
Ater negative 

respect to cathode 
iter positive 
1 respect to cathode 
ate illumination 
ate temperatur 

max 0 'd 
max. -300 V 
max. 3ti0 V 
max. 350 V 
max. 650 V 
max. 50 V 
max. 800 nA 

m2x. 125 V 

max. 10 V 
max. 1000 Lux 
max. -20 to +60 °C 

TypieaJ operation (Faceplate temperature approx. 25 to 35°C) 

Scanned area 
Grid No. 1 cutoff voltage 
Grid No. 2, 3, 5 voltage 
Grid No. 4 voltage 
Grid ldo. 6 voltage 
Blanking voltage applied to 
Grid No. 1 
Blanking voltage applied to 
cathode 
Signal electrode voltage 
Dark current 
"Gamma" of transfer characteristics 

ti,6 X 8,8 
-45 to -100 
300 

70 
500 

min. 80 

min. 20 
adjust 
!~, 5 

0,95 

mm 
V 
V 
V 
V 

V 

V 
V i 

RA 

XQ 1480 
XQ 14$i 
XII 1482 

xa 1ae3 
X~ i484 

Resolution 
at center of picture 550 550 Tv !roes 
at corner of picture 500 500 TV lines 
Signal output current 300 300 nA 
Signet unifor,nity 10 10 
Modulations depth at 5 MNz 25 35 '/° 
Lag after 60 ms 6 6 
Sensitivity 2600 2600 p A/Rn 
Faceplate illumination 1 1 Lux 
Signal output current (white} 150 150 nA 
Signal output current (red} 110 110 nA 
Signal output current (green► 26 zs nA. 
Signal output current (blue} 17 17 nA 

Drder hlumbers 

Type Order-No. Accessories Order-No. 
XQ 1480 Q72-68024 Sockets 
XQ 1481 Q 72 - C 8024 Rii Fsg 1033 C!81 -X13:: 
XQ i 482 Q 72 - D 8024 Rr5 Fsg 1033 Q 81 -• X 13 

d XQ 14$3 Q 72 - B 8025 
XK2 1484 Q 72 - C $025 Deftec*.ion and focus assembly 

KV 17 D Q 3006 - X 1 ; 

a 

r 
-P 
v 

r i6 

JS AKTIENGESELLSCHAFT 9.76 (2y n 9.76 f 3l n 



' XQ '480
AAb~ 

~ +48~T 

XQ 1480 
to XC2 '148< 

Notes 

G if the maximum variation of the heater voltage exceeds the absolute limits of ± 5°ro the 
operating performance of the tube wit! be impaired and its fife shortened. 

3% This capacitance, wh'sch is effectively the output impedance of the tube {resistive 
component apprax. 100 MS2) increases when the tube is mounted in the defiecting-
yokeand focusing coif assembly. 

C) Additional air cooling or heat protection filter be#wean optics and faceplate may be 
necessary. 

O LNithout blanking voltage on grid No. 1. 

Optimum focusing of the electron beam is obtained by adjusting the grid No. 4 vol•iage. 

C Recommended s'sgna! electrode valtage is noted on the individual test sheet within 
the range of 20 to 50 volts. Switch off the signal electrode voltage automatic. 

~J The modulation depth is measured at the picture center at 5 MHz in comparison with 
(7,5 MHz. The modulation depth depends on the signal output current, which is 300 nA. 

e Signal ocrtput current of 200 nA at 60 ms after illumination is removed. 

At a color temperatur of 2854 Ktungsten-filament lamw. 

Unfiltered iQuminatio+~ incident on the faceplate is ? lux. The optical filter interposed 
between the tube and a light source. 
re:i =Schott i3G2,'3 mm, green =Schott VG9/1 mm, blue =Schott BG23l3 mm. 
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Target Defect Specification 

General 

This specification regards to target defects of vidicon camera tubes visible in the 
scanned area. 

Glas defects of the face plate are not dealt with. 

Test Conditions 

The tube shall be best centred and focused according to the operating data anc 
adjusting instructions. 

Ttie illumination {color temperature 2854 K shall be adjusted to a signal current 
200 nA (100% white signal}. 

The target voltage must b® taken from the test sheet. 

Temperatur of the dace plate 30°C {~ 2°}. 

Monitor adjusted for anon-blooming whits. 

The video amplifier bandwidth shall be 5.5 Nihlz. 

o-

Target Zones 

A uniformly illuminated field with an aspect ratio of 3 4 and a scanned area o' 
6.6 mm .: 8.8 mm shall be displayed on the target of the vidicon camera tube. 

According to the following d~ awing the scanned area is divided into the two zones i and I!. 

z;,8 mm 

~ ~ '~ l Ell J ~ .\ 
Zany'/ I ~ ~_ 

Zone II 
r 

►-, 
Cyr 
i 

Target J3efects Estimation 

The target defect size is measured in percent of the picture bight. The equivalent 
numbers of raster lines in a 625 lines TV-system and in a 525 lines TV-system reap 
are indicated for comparison purposes only. 

Inspection for target defects to be performed with illuminated and nonilluminated target_ 

The minimum separation between twa target defects must be greater than the diameter 
of the larger one, otherwise the combination is considered pn the whole. 

Target defects are not counted when their contrast expressed in % of picture white 
is less than 13tio white spots, ~'.2$% black spots. 

Blurred spots, streaks, stripes, mesh defects and mottled or grainy background are 
only permitted when their contrast expressed in % of .picture white is less than 13%. 

To obtain optimum picture quality or to avoid moire effects the tube. cPay be rQtatec;. 

g.76 {5} n 

1fi 



XQ 1+480 
to " 1484 

XQ 1460 
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~Ilowable number, size and position of target defects ©perating Considerations 

ape XQ 1480 
XQ 1483 

XQ 1481 
Xil 1484 

grget defect 
ize in percent 
f the picture 
fight _ 
00°6m

Target defects 
size in TV lines 

625 fines 
system 

Target defects 
size inTVlines 

525 lines 
system 

Maximum allowable number of forget defects 

Zone 

I 11 

L" one 

1 II 

~0.8 >5 >4 0 0 0 0 

~0.6toe0.8 >4te5 3to4 0 0 0 2 

0.2 toe 0.6 > t to 4 1 to 3 2 3 3 4 

=0 2 ~ 1 ~ t 
' 

are not considered unless concentration causes a 
smudge appearance 

Ype XQ 14$2 

argot defect 
ize it percent 
.f the picture 
eight 
t.6 mm- 
00°h 

Target defects 
size inTViires 

625 tines 
system 

Target dafiects 
size inTYlines 

525 lines 
system 

Maximum allov,~able number of target defects 

Zone 

i It 

>1.2 >7 >6 0 0 

>O.Stoe1.2 >5te7 4to6 1 2 

> 0.2 to 0.8 > 1 to 5 1 to 4 3 4 

s0 2 e 1 ~ , are not considered unless concentration causes a 
srrsudge appearance 

arget defects outside the scanned area will net be counted. 

aIEMENS AKTiENGESELLSGHAFT 9.76 (6► n 

The tuba must be located in the coif assembly such that a line between the longitisrlina! 
axis of the tube and the short pin is parallel to the direction of horizantai deflection. 

To obtain high signal uniformity the magnetic fields of the deflection must be adjusted 
such that the electrons strike the faceplate perpendicularly across the whole area. 

Gonnection to the faceplate is usually made by a suitable spring contact mounted in 
fhe col! assembly. The connecting cable of the pre-amplifier should be low capacitance. 

The following must be abservod when firing up the tube for the tirst time: 
~) 

~} 

3) 

a)

Set the grid 1 voltage negative, until the picture cutoff is reached. Then set trte 
electrode voltages as indicated as operating voltages with a signal electrode voltage 
which is noted on the individual lest sheet. The deflection power must be sufficient to 
cause the electron beam to scan a maximum area of the photoconductive layer. 

After mounting a dimmed lens reduce the grid 1 voltage until the scanning beam 
recharges even the brightest spots of the picture. Then improve the picture sharpness 
with the aid of the focusing field strengh and varying the distance between camera 
and optics. 

Adjust the alignment grid-4-voltage. After this adjustment it may be necessary to 
reset the horizontal and vertical centering. 

Adjust the beam current by varying grid 1 voltage so that the brightest picture point 
is recharged. An unnecessary increase in beam current reduces the picture quality. 

Dark current 

The dark current is as !ow as 1 nA, or below. No picturF= quality deterioration is caused 
by the increase of environmental temperature because the approximate dark current 
fist within 1 G nA even at 60°tr. 

`1'srget ~Joltage 

Target voltage must be adjusted to the optimum, value refering to the value noted on 
the individual test sheet. Increase the target voltage to some voltage when a negative 
after-image is apt to appear shifting an incident pattern and taking white back ground. 
If the target voltage is set to too high voltage white spots increase in the picture. 

As shown in figures the signal-output current tends to saturate with the target voltage 
and therefore has a near rcnstant sensitivit,~. The curve shows the dark current increase. 
When the dark current becomes extremely large, the picture quality goes wrong. 

Photosensrtivity end L'aght Transfer Characteristics 

Figures shows the light transfer characteristics with the faceplate illumination using 
a standard tungsten lamp of 2654 K in colour temperature. Red, Green and Blue 
sensitivities are measured by interposing the apticai filter between the #ube and the 
tungsten lamp. 

r-a 

u, 
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XO. 1480 
to '- 1484 

~. 

Xt2 1464 
to XQ 1e~64 

,Ilowabla number, size and position of target defects Operating Considerations 

ape XQ 14$0 
XQ 1483 

XQ 1481 ~ 
(XCl 1484; 

~rget dafiect 
ze in percent 
f the picture 
rght 
.6 mm =_ 
00°io 

Target defects 
size in TV lines 

625 lines 
system 

Target defects 
size in TV fines 

525 fines 
system 

{Vfaximum allowable number of target defects 

Zone 

f Ip 

Zone 

I II 

0.8 > 5 > 4 0 0 0 0 

0.6 to~0.8 >4to5 3to4 0 0 0 ~ 2 

•0.2to~0.6 >1to4 1to3 2 3 3 4 

~0 2 ~ 1 ;; 1 are not considered unless concentration causes a 
smudge appearance 

YPe XO 1482 i 

erget defect 
ize in percent 
! the picture 
fight 
.6ntm= 
00% 

Target defects 
size in TV lines 

625 fines 
~ system 

Tartlet defects 
size inTvfinas 

525 fines 
systam 

Maximum allov.•abfe number of target defects 

Zone 

I It 

•1.2 >7 >6 0 0 

•0.8to~1.2~ >5ta7 4to6 1 2 

~0.2tow0.8 >1ta5 1to4 3 4 

a0 2 ~ 1 ~ 1 ara not considered unless concentration causes a 
smudge appearance 

argot defects outside the scanned area will n©t be counted. 

The tube must be located in the coif assembly such that a line between the longitudinal 
axis ofi the tube and the short pin is parallel to the direction of horizontal deflection. 

To obtain high signal uniformity the magnetic fields of the deflection must be adjusted 
such that the electrons strike the faceplate perpendfculariy across the whole area. 

Connection to the faceplate fs usually rrtiade by a suitable spring contact mounted in 
the coif assembly. 'She connecting cable of the pre-amplifier should be low capacitaswce. 

The following rnust be observed when firing up the tube for the first time: 

1}

3) 

a)

Set the grid 1 voltage negative, until the pfcture cutoff is reached. Then set the 
electrode voltages as indicated as operating voltages with a signal electrode voltage 
which is noted on the individual test sheet. The deflection power must be suffie'sent to 
cause the electron beam to scan a maxi mum area of the photoconductive layer. 

After mounting a dimmed fens reduce the grid 1 voltage until the scanning beam 
recharges even the brightest spats of the picture. Then frnprove the picture sharpness 
with the aid of the focusing field strengh and varying the distance betvaeen camera 
and optics. 

Adjust the alignment grid-4-voltage. After this adjustment it may be necessary to 
reset the horizontal and vertical centering. 

Ad?ust the beam current by varying grid 1 voltage sa that the t;rightes4 picture point 
is recharged. An unnecessary increase in beam current reduces the picture quality. 

Dark ~.urrent 

The dark ourrent is as low as 1 nA, or below. No pfcture ry. uality deterioration is caused 
by the increase of environmenta{ temperature because the approximate dark current 
fist within f t} nA even at 60°C. 

Target Voltage 

Target voltage must be adjusted fo the optimum value refering to the value noted an 
the individual test sheet. increase the target voltage to some voltage when a negative 
after-image is apt to appear shifting an incident pattern and taking white back ground. 
1f the target voltage is set to toe high voltage white spats increase in the pfcture. 

As shown in figures the signal-output current tends to saturate with the target voltage 
and therefore has a near constant sensitivity. The curve shows the dark current increase.. 
When the dark current becomes extremely large, the picture quality goes wrong. 

Photosensitivity and Light Transfer Characteristics 

Figures shows the fight transfer characteristics with the faceplate illumination using 
a standard tungsten lamp of 2854 K in colour temperature. Red, Green and Blue 
sensitivities are measured by interposing the optical filter between the tube and the 
tungsten lamp. 

r—~ 
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Lag 

The build up-and decay-lag at different signal currents are showr~ in figures resp~ctivefy. 
Improvement of lag, especially build up gag, is possible by employing the Eras-light 
when taking a iew light level scene and, conseauentty, low signal current. (Sae curve (b), 
(e} and (d) in figures}. The intensity of the bias-light should be adjusted so as to #eke a 
orrtput current of 20 nA or above. 

There is no difference of the influence by spectral wavelength. 

!f the adjustment r.,f optical lens system of color 700 camera is made to have the same 
level cif signal currents in ea::h of the red, green and blue color channels, no differences 
of !ag characteristic occur in the color channels, so that the tail or head of a moving 
white object dues not haue arty specie! color, and a'ttraci little attention of the ~tn•nan 
eye. if the optical !ens systar~; rs designed on the basis of the colour temperature of 
6000 K the same level of signa! output current will be obtained. 

Signal Uni#ormity 

Shading, which is usually observed in the conventional vidieon, is not seen. ~n account 
of the saturated signal current-vol#age characteristics, signal output currents do not 
~~take so much difference throughout the scanning area, even if there is a landing error 
of electron beam causing a difference of electric fields acr:,ss the photoconductive target 
betwt:ers center and corner. 

Fiart~ 

'i'he color of tt;e pho#ocondurtor is black without g'sving any harmful reflection of light 
from the surface of the photoconductor in the visible light region, therefore the stable 
black level can be obtained. 

Beam Current Setting 

The beam current is recommended to adjust to twice as much as the value to just 
discharge the highlight signa! current on the typical npa•ration data. FEowing more over 
the required beam current may decrease the amplitude response characteristics. 

Burn-ln Damage 

At the optimum target voltage, damages caused by excess light, which is usually observed 
in the ronventional vidicon, are seldom seen. lNhen, however, afterimage clue to the 
incidence of strong bright spots are observed, operate the tube for a wl7iie with uniform 
illumination at the higher target voltage so as to fade off. 
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'Typical signet outpuk current asa a !unction 
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Typical Horizontal square-+roave response 
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Typical decay -leg charocteristies 
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