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ELECTRON TUBE Sl

TECHNICAL DATA E2666B1

-BHD Direct-Viewing Storage Tube

ET1B

R

- The Toshiba type 22466r1 is BHD (Black matrix-Hybrid mesh-Dot screen)
direct viewing bistable storage tube with a 5 inches flat face, electrostatic focus
and deflection. It is desigued for the more general storage oscilloscope use, and
the simplified structure is based on the black matrix technology of our color picture
tubes. This tube permits the following features

(1) High contrast
(2) Free {rom the damage of the siorage tarset by writing bean

(3) Rugged structure as well as CRT's for general oscilloscope use
(4) Shorter overall length

(5) Higher deflection sensitivity

GENERAL DATA

ELECTRICAL DATA:;

Writing Gun Viewing Gun
Heater Voltage (Note 1, 2, 3) .. ........... 6.3 Vae, de 4.2 Vdc
Heater CUTTENE -t o o o oo oin o m s e s eae v ae P 0.30+10% A 0.6+10% A
Direct Interelectrode Capacitance (approx.)
- Grid No. 1 to all other electrodes ........ 6.2 pF 18.0 pF
Cathode to all other electrodes .......... 4.0 pE 1540 pF
LG PR b A N R DA ST N WO RS T o s 2.2 pF
BN IR IES s o e Y M Ll g e e A 1.4 pF -
D1 to all other electrodes except D2 ...... 8,0 pE -
De to all other electrodes except DY .. .. .. 8,0 pF =
D3to all other electrodes except D4 ... ... 5,0 : pE -
fd D4 to all other electrodes except D3 ...... ;:;_0 pPF -
: Storage -target-backplate to all other
B e R R L N R TR - 1.0 pE
Fornaine Method . ... ... 0. iivineevasans Electrostatic Electrostatic
Deltectogt-Method . v N0 bl ce s a P us e e Electrostatic
OPTICAL DATA:
£ TR e 2 O TR e L L S RPN Flat, Clear
PHOPPRAr- NUINDEY .. ... i i es e B1 (P1)
FRUDTEURETICR - . o oo v v oo oo s ae e o a s ns Green
PhosphOrescence ...........ccovmeeeaon Green
EBRIREENEE . .. i doiene b sl s s B Medium
MECHANICAIL DATA:
G Eald e IV BEhce o v ol o 010 5ok GRRaE by B He e o e 325210 mm {12.725£0.394 inches )
Greatest Diameter (Note 4) -+« .- v v, 134 + 3 mm (5.25 +0. 12 inches)
NG BB IRETE T o im o v veic o ot a s vl5 s v 6 S lons o it 51 + 2. mm (2. 01 iO. 079 inches)
Minimum Useful Screen Diameter .......... 110 mm Min, (4.331 inches )
T e A NS Aoy S S M R Special base (refer to pageg )
Cets 11, 1974 TOKYO SHIBAURA ELECTRIC CO., LTD. gxc-(E2666B1)-1




ETIB

E2® ciccrroNTUBE

FRE  TECHNICAL DATA 5 cAGRL

Bulb and Base Alignment
Angle between the plane through the tube axis and Pin No. 1,
and D1-D <trace 410  Deg.
Deflection Polarity
Positive voltage on D1 deflects beamn approximately toward Pin No. 1.
Positive voltage on D3 deflects beam approximately toward Pin No. 4.

Angle between D1-D2 and D3-D4 traces ~----"" 90+1.0 Deg.

Weight (approx.) ............................ 850 g

Mounting Position - -xcrtimnrraiaiiiaaa, Any

STR LR Hyorid: LLectPOABE i vieis v s s o vind & Sinch &ols5 & & | Special Leads (See drawing on rage

MAXIMUM RATING (Absolute Maximum Value)

Market Voltage Value are Positive with Respect to Viewing Gun Cathode
Others Value are to writing Gun Cathode.

Writing Gun Viewing Gun
GEldiNo, Z N oltame & i o s v e v b wad s 2200 Max.V %300 Max.V

1500 Min. V
Accelerator and Deflection System:
(Anode No. 2, deflection plates) .......... 2200 Max.V -
1500 Min. V
Focus Electrode

VSR EAGE IANMBET . i S 0 s . e s S e 1000 Max.V -
Masipanrn, CUFBER. .o o020 4 ol v o bl 55 -15 to +10 pA -
Peak Voltage Between Electrodes ’
Deflection plate toplate ................ 550 Max. V -
ﬂ Plate to all other electrodes in the
accelerator and deflection system ....... 500 Max. V -
Between any two electrodes in the
accelerator and deflection system ....... 550 Max. V -
Grid No. 1 Voltage
Negative bias value ............... .... 200 Max. V *400 Vv
POS i ve Dias oBlRe. .\ o) sTasdn o ge s sl 0 Max. V e ) A%
Peak positive bias value ................ 0 Max. V ¥ 50 A%
Peak Heater-Cathode Voltage
Heater negative with respect to cathode ... 125 Max. V -
Heater positive with respect to cathode ... 125 Max. V -
Maximum Electrode Power Dissipation
Anode No. 2 (Accelerator electrode) ...... 6 Max. W
Storage-Target-Backplate Electrode
WATLA TS VT A L LT S SR TR SR L - %400 Max. V
Colltrnator: Voltape JBee. U o5 e i e s seesg v 4 p's - 400 Max. V
Hybrid Voltage W & o0 e s s s ontemses i s - %400 Max. V

Oct.. l.'.., 1(,,"'(1'; TOKYO SH'BAURA ELECTR'C CO, LTD EKC—iEZéééBI)—Z
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b3 SR TECHNICAL DATA . 5266681

Voltage Btween Two Electrodes
Storage target-backplate to hybrid.csscececcececscscccscscasce400 Max, V
Hybrid %0 U0l1imator.icsceccsicaccscscetosscccscsnconcssnsssosnll Nax, V
Collimator to viewing gun anod@.cseccsccccrcccccccccsncnness 400 Max. V

DESIGN RANGE
With Anode No.2 (Accelerator) to Cathode Voltage Betweem 1500 to 2100 Volts
Grid No.1 Voltage for Visual Extinction

of Undeflectsd Fbmed Spot..-ooooocov-voo.ooevo “303‘/’01%? uax. V
Focus Electrode Voltageeececcececocecscssscecses 14 to 224xEb2 Max. V
’-\ FocusiBlectrode Current.ccccscsccccscsscscsssse =15 to +10 PA

Deflaction Factors
D1’D2.".'..’...."...'..‘......'......‘.... R21(12.5 to 16'2)x10~3vdc/cn
D3"‘D4c0oto--0oo'-oooco..--ooooo--.uooooooooo‘%ZX(506 to 8.0)11(557010/0&

TYPICAL OPERATING CONDITION (See Appendix)
Writing Gun
Unless Otherwise Specified, 4!  Voltages with Respect to Writng Gun Cathode.
Accelerator Voltage(Note 5.5 Eb2.esecccecscsces 2000
Grid No.2 Voltage EWg2eecscsscccsccssnsscsnsses 2000
Focus Electrode Voltage Ebl.cccccsscscsceseacse 280 to 440
Grid Ne.1 Voltage (Note 7) ENGOececceesnsooacsees=25,0 to ~66.0
Deflection Factors
~ D lesssevssssssntsassrsasensunconssssoennd 2449 %0 32,3 Vin/om
DISDM s ontignrssadbani i ressivinssnasnndunse, 1141 40 160 “Yieltn
Spot Position(Note 8)ececscccccccccecasescccnss 10Max.mm (0.394Max.inches)
Raster Distotion(Note 9)....
Viewing Cun
Unless Otherwise Specified,A!] Voltages with Reapect to Viewing Gun Cathode.
Grid No.2 (Anode) Elecirode (Rote 6,10)

< < « <

Voltage Eva=EWg2ececcecccscsssncevscsecsees 200 v

Current.scecceseccccesvsosecssscccencsscsase 20 Max. mA
Grid No.1 Voltage Evel (Note 11)eecevccccscess O to =100 v
Crid Ne.1 for Visual Extinction EveOesccssceee =200 to =320 Vv
Cathode Current Ivkicececcecssccocccsccocccces 30 Max. mA
Collimator Electrede (Note 11)

Voltage EC@ucecscvecsssscascssccscccccessss 150 to 250 v

Current IC8.ccscsccsccosacossssssccsvscassee =3 10 45 mA

Cets, 11, Y9 TOKYO SHIBAURA ELECTRIC CO., LTD. =Exc-(E2666B1)-3
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ELECTRON TUBE

B ER666B1
s T TECHNICAL DATA
Hybrid Electrode (Note 11,12)
v°1t8.g° m.“..'..l..'.."‘...‘.’........'.... 300 v
curr‘nt Ih....‘.......’....'........l..'...... 20 m.m |
Storage Target-Backplate Electrode (Note 11) \
Voltage Estb }
Storm cpel‘ation...........-............... 90 to 210 v ‘r
Non*tora@ operation...l‘....‘........'.... 0 V |
mmt I.tb.........."....‘......l.......... -3 to +20 mA }
TYPICAL PERFORMANCE
~ Line Width (Nom-stored) (Note 13)ciccceccsceseces Anrrox. 0.5 mm
Stored mence (Nota 14)0.00..0.0..0.0-00-0.'00 10 min'ft’L ‘
Stora.ge Time (SOG APPMX)Qoooooouooocooooo-.ooo Any
Writing Rate (Stored) (See AppendixX)eeeceescsseces 250 Min.m/sec
&‘”ing Tima LU B T L I I I L B B L 005 m' "c
MAXIMUM CIRCUIT VALUE
Grid No,1 Circuit Resistance Rgl.ccecccvessccscee 1.5 {0l
Resistance in Any Deflecting Electrode Circuit... 1.0 MQ
m™
Oct. 197 TOKYO SHIBAURA ELECTRIC CO., LTD. sxc-(E2666B1)-4
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TECHNICAL DATA E2666B1

NOTES:

10.

1rils

A dc supply is recommended for the viewing gun heater.

Pin No. 3, viewing gun heater is internally connected to the cathode
of viewing gun.

-4.2 V dc supply should be applied to the viewing gun heater
(Pin No. 7) not connecting to the cathode.

This value is not included the dimension of the insulator for the
hybrid and STB electrodes.

The accelerator voltage should be operated at more than 1, 500 volts
for switable light output and focus.

Grid No. 2 electrode and isolation shield electrode are internally

connected to grid No. 2 (anode) electrode of viewing gun.

The writing gun anode No. 2 electrode is independent of grid No. 2,
so the optimum focus is obtained by adjustment of the anode No. 2
and anode No. 1 (focus) voltage.

Visual extinction of undeflected focused spot.

The position of the undeflected focused spot will fall within 10 mm
(0.393 inches) square concentric with the center of the tube face.

Raster distortion will fall between two Concentric rectangles
81.2 mm x 64.9 mm (3.197 inches x 2. 555 inches) and 78. 8 mm x
63.1 mm (3.102 inches x 2.484 inches).

Adjust the average voltage between deflection plates or the viewing
gun cathode voltage for the optimum operation of viewing gun.
When the viewing gun anode (Grid No. 2) is applied to the specified
value with respect to the viewing gun cathode

The viewing gun Grid No. 1, collimator, hybrid and storage-target-
backplate voltage are set at the specified value, after the determ-
ination of the viewing gun cathode potential.

TOKYO SHIBAURA ELECTRIC CO. LTD. EKC-(E2666B1)~%
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TECHNICAL DATA

E2666B81

The hybrid electrode wvoltage should be kept at the

in any cother electrodes during the operation so as

screen from light cutput reduction

13 Line width is directly measured by microscope (X50 power )
Londition
an current 10 pA
Haster size 100 m x 80 mm (3.937 x 3.150 inches)
act ivel iC NI ized
rer a1 - 4500 Hz and
[i( ontal 60 H
14 he a luminance asured at the cent all st torage
n target (Fade FPesitiv ch backplate electrode v afe 18
ad juste t operating voltag [n non-storage operation, it i ecor
that - L.he V.l "W gun licale uld be changed iy | Q-0y \BVI=L .0V )
and ti V ing dear 1T 1
~
Cet. 11, 1974 TOKYO SHIBAURA ELECTRIC CO., LTD. zrC-(:266681)-6
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55 S TECHNICAL DATA

E2666B1

DIMENSIONAL OUTLINE
Dimension in =»n( ineh)

30
( 1.181)

[
|
( |
T
|
i
|

1 601 ,
Frit Seal Line ~ ‘y—fw»)o» Ovvﬂ
o : (23624+0394)
34+ | Label
e ¢134+3 (_5_27_6&;0.0.?) e, 6 Max, | T oo W
1.0 Max. i Useful 'Scxjgen Dlgmet{e_r_:‘ 0236 Max)
(0.039 Max) | | 110 Min.(4.331 Min.) ;‘ i
11| |
T | sT8
-
H B ' AL
o‘ -
B cES
1 5 SR o o
IR ; 2]
L~ f Hybrid
[~ It~ - | & —_
- oo '
» s :
Sl |95 | ~ |
~ 3 | ; STB., CE.H.LadWires S . i
& oy o 961 ([4240 2)‘_1 N BRD. L R 800 AVLRYA | \\_F,,l_,n ‘\51“14_‘
o o~ 2 | |
M~ = «|§ e
{ | EV |

;
|

e

Label Posi ti

30610(12047+0.394)

325+10( 12.795:i:0_.§94)

I

[ CE

|

STBJ

\~ Base ( Refer to Detail of Base )

Qct . 11, 1974 TOKYO SHIBAURA ELECTRIC CO., LTD. EKC-(E2666B1)-7
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TECHNICAL DATA E2666B1

DETAIL OF BASE

Dimensions in #a® (inch)

Lol SRl o
| ($200840079) | |~

~
i
~I2
ok
| o
Le13
SCHEMATIC DIAGRAM
™ ?Hybrid
24
|1
| |
| |
WH 0——] I
(|
I
J |
f
Lo~ g
CE STB

Oct, 11, 1974 TOKYO SHIBAURA ELECTRIC CO., LTD. EKC-(E2666B1)-8
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TYPICAL OPYRATING CONDRITION

(APPENDIX)

1. Adjustments

(1) Focus adjustment

/

Adjust the anode No, 2 voltage and focussing voltage of the

writing pun 80 as to make the best focused spot of the writing
beam at the center of the screen.

(2) Collimator voltage adjustinent

. Alter storing the screen entirely By ghout 300 volt supply to-
the storage target-backplate (STB).
STB voltage should be set again at the operating voltage
Estb. (OL) of the tube data.
In this éntirely illuminated screen,
more brighter light output and better uniformity of the

brightnese are obtained by collimation voltage adjustment,

’ The low brightness, short usefulscreen area, incomplete erasing

and other source of troubles are often caused by this:-poer

™ adjustment of collima tion.

(3) Viewing Gun Grid No. 1 Voltage Adjustment

At the same time of the collimating voltage adjustment, the

grid No. 1 should be adjusted to obtain ¢ : brighter light output.

This voltage is approximately =5 V,

(4) Storage-Target-Backplate Electrode Voltage Adjustment

STB electrode voltage should be adjusted from 0 to operating
voltage within an appropriate time (Approx. 0.5 sec. ) for the

storing operation.

o .

i v s it A 4 s —_—

Oct. 11,1974 TOKYO SHIBAURA ELECTRIC CO., LTD. ELC-{E2666B1 )=9
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The operating voltage recorded on our test sheet is in the

casc of typkal condition.

STB electrode voltage should be adjusted again after coniirm-

ingthe optimum c¢perating voltige of the tube.

In higher STB elegctrode voltage than the optimum voltage,
the brightness and writing rate \ncrenses huf the

coptragt decreases.

In other case of lower STE clecfrode voltage than optimum

contrast .increases but brightness and writing rate

decrease,

Stering & Erasin

(1) Storing Operation
Stouring opcration is peiformed by an appropriate writing

beaim current flow and scanning rate.

(2) Writing Rate & Stered Line Width

Writing rate, stored j:ne width and writing beam current
interact ecech other, Charp stored line widih will be
ohtained at a given writing flow near the writing rate

limit.

(3) Storage Time

After a long time holding of stored image. A .few erasing

action may be needed for the complete erasing.

If the viewing beam is cut off and the writing beam does
not collide to the screen after the storing action, it
possible to maintain the stored image up to more than

ten hours,

(4) Writing Spced Ernhancement

It is recommended that a pulse should be applied to the
STB clectrode or viewing gun cathode so as to enhance

the writing speed,

TOKYO SHIBAURA FILECTRIC CO., LTD. EKC~(E2666B1 )-10
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(¢)

Write Through

When it is required to display other signals which
overlapped en the stored image screen without stored

image destiuction, operate at a little writing beam
ourrent lest the screen should be stored.

irasing

Erasing of &« ztored image is attaimed by appling

negative triargle pulse, of which fall time is short and

rise time 18 long, to the backplate,

St'orace -taroct -
&, storage-target

Aiso, the stored image is erased by applying the same
shaped positive pulse to tlhe viewing gun cathode,
Howewver, for the more comjplele erasing, it is re-
commended that the following pulse shonld be

applied to STH eclectrode.

Typical Erasing Pulse

e i . e e L IRORE)
=0 STR I
l ) -=- EstB (OL) (1580V)
|
! - = OV VIEWING GUN

0. CATHODE

Sec,

Nonsterage Operation

(1)

Oct. 11, 1974

TOKYO SHIBAURA ELECTRIC CO., LTD.

Storage-target-backplate electrode voltage shouid be
fixed to the viewing gun cathode voltage for the normal

oscilloscope use.

EKC-(5266681 )-11
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E266611

(2) It is desirable for the screen protection to make ‘the

viewing pun hcater voliage stand-by (Evi =2.6V 157)

’ . and the viewing beam cuti off. Urnder the condiiion,
the light output of storage mode decreases in proporiion

to only the storape operation time. Eut if it is nst
performed to cut off the viewing beam, the light output
decreases in proportion to the total operation time

i

(storage operation time plus non-storage operation timej,

The storage light output is inclined to reduce as follows.

p Recommended

Storage 5 .
m Light N / Condition
Output Sl s

—

\

Ne wicwing beam cut off

K ot s s e i ———

Total Operation Time

However, when the viewing beam is switched from
ON! :0 OFF and vice versa, the line of the writing beam
is slighily shifted in the vertical direction, so a suitable

manner should be required to correct it.

oot 11, 1974 TOKYO SHIBAURA ELECTRIC CO. LTD. ErC-(E206681)-12




