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National 3BWP1 is a 3-inch oscilloscope tube with
flat face, single gun, electrostatic focus and electrostatic
symmetrical deflections.

The tube has the following main features.

Very high deflection sensitivity, permitting the use
of smaller amplifiers both for the time-base and the
signal  examination.

High brilliancy at small spot dimensions is achieved
by high-grade phosphor screen.

As o result of these characteristics, the tube is an
outstanding type for measuring equipment with a high

standard of accuracy.

ELECTRICAL DATA

HEAIEE VOIIGE v v st ee st r s et et et st e st s sttt et s 43 Yolts
Heater Current at 6.3 VOHE  rverrrrrrermmrienterieeeetitnratirireerarairaaeennn 0.3 + 1095 Amperes
Focusing Method v e e e s i e et e it tan e Electrostiatic
Deflection METhOO  «rrrrrmr e ettt et e ettt et e e e Elecirostatic

Direct Interelecirode Copacitances Approximale

Grid No. 1 1o all Ofher elecirodes ««rressraereritmmaara it sia i araeiiannnss 6.6 ppuF

Cathode 10 all other elecirOdes  crrer v aiasstiiresrriiinnascinssaiiarariaiiiesastisciasrsnnn, 4.0 ‘“’MF

Dl to D.: ....................................................................................... 2.6 /!J”F
_ 1 _

from JEDEC release #3576, Jan. 29, 1962
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D 10 Dy reeremrem et e e e e 2.0 ppuF
Dy 10 all Olher laCiradEs  =«rrerrmrietmmat ettt e 6.0 pupF
Do 10 all Other lechrod@Es  ~+r-rv=rerrmetim et 6.0 ppf
D of oll Other eleclrades  ~=-re vevreiinini e e 58 upf
Dy 10 all Other leCIrOdes  <+vsrerererestnert it 58 ppf

OPTICAL DATA

Phospher Munber P
Fluorescente Color Green
Phosphorescent Color Green
Persistence Medium

MECHANICAL DATA

Overall Length o 11 1/2 £ 1/8 Inches
Greatest Diameter of Bulb  cvrcererm i i s e e 3 + 1/16 Inches
Minimum UsefUl SCreen DIOMBIEE  » o raerrnnruaeetnetee e ietaa ottt iaes i iaarranrntaes 2 3/4 lnches
Ty B 12 — 43

Bese Alignment
Dy — D, trace aligns with pin No, 6 and tube axis -4- 10 degrees.
Positive voltage on D| deflects beam approximately toward pin No. 3.
Positive voliage on Dy deflects beom approximotely toweord pin No. 12,

Angle between Dy — Do and Dy — Dy trace  rovrvrrvemiiinn 90 + 1.5 degrees

MAXIMUM RATING

ACCEIErOIOr VOIGGE  +exrerrrrenrtetennrai it h et ae et e e e e e e 2500 Mox. Volis DC
ACCRIBIOIOr [IMPUE = vreve s rams raeaet s an s et st sat bt ra e bt st s aa st cee e e e ians 6 Mox. Watls
Grid No. 3 (Focusing Electrode) Voltage — -rrcvereeverrerannn, 1000 Mox. Volis OC
Grid No. | Voltages
NEGOTIVe-BIS VOIUE  «rrrrrmrrermmnarrrmeas s ae et aes e s e s e st e aee e a e 200 Max, Volts DC
Posiﬁve_B]os VOhJe ........................................................................ 0 Mox. Volis DC
POSHIVE PEOK VGIUG v« ccrrrcerstsiannntonensnmananeneanntaaen i aeaaeanaenaaearaennaneanans 2 Mox. Volis

Peok Heater-Cathode Voltages
Heater Negative with Respect to Cathode — -r-cvorviiearieiaii e, 180 Max. Volts
Heater Positive with Respect to Cathode  «rerrvvvvriiniiiiiiii 180 Mox. Volts
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Peak Voitage between Accelerator ond any Defleciion Electrode -«vvrveeeenvnsn. wreve-ee 500 Mox. Volis

TYPICAL OPERATING CONDITIONS

ACCElErOIOr VOIIOgE  +eremrre s sttt et e 1500 Volis
Grid No. 3 Voltage (Focusing YOllage)  «eeeevsrrmsentommnnmiiiiniiiiin e 247 to 397 Volis
Grid No. 1 Vollage (NOte 1) «eesrreuriimimiii e —40 to —80 Volts
Deflection Factor :
Dy and D  cevreresrenone et 62.3 1o 75.8 Volis DC per Inch
Dy OnG Dy cerrerersrnsmer i e s 42.8 to 52.5 Volts DC per Inch
Useful Scan Dy — D reesrremreiiseineiiii i 2 - Inches
Useful Scan Dy — Dy seeesorerresesstsimstet i 2 /4 Inches
Focusing Elcctrode Current for any Operating Condition:  +erveeeieceeen, —15 to --10 Microamperes
Spot position (undeflected) (Note 2)  reevreeririiini e, B TR T 3/16 inches
For accelerctor voltage not shown in the preceeding table. the following can be os a guide.
Focusing Vollage  «++eererrrrreersrrnmnnniinnn et 16.5% to 26.5% of Accelerotor Voltoge
Grid MNo. 1T Voltage  «crrerrereriianienieniin —2.7% to —5.39% of Accelerator Voliage
Deflgction Factor
Dy ond Dy evvveririiiian 41.5 to 50.5 Volis DC per Inch per Kilovolt of Accelerator
Dy and Dy cecreeermeereiniin, 28.5 to 30 Volis DC per Inch per Kilovolt of Accelerator

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circunt RESISIANCE  ----rvrvrtsreernoassiosiireasastrosssonncansisasaaaasaannnns 1.5 Max. Megohms

Resistance in any Deflection-Electrode Circuit (Note 3} «eevveerevaiiiiii.. 5 Max. Megohms

Notes:

1. Visual extinciion of undeflected focused spot.
2. Connecl free deflecting electrode to anode.

3. It is recommended that the deflecting-electrode-circuit resistances are approximately equal.
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| Sl/iT'T//
SCREEN DIA
)—-——2-}”M|N —
- ~
\ 4L " MAX.
]‘%f/i%ll
BOTTOM VIEW OF BASE
S i L A B CONNECTION
' SMALL SHELL
DUODECAL
12 PIN BASE
JETEC NO. B12-43
PIN 1 —Heater
PIN 2 —Grid No. |
PIN 3 —Cathode
PIN 4 —Grid No. 3 (Focusing Electrode)
U PIN 5 —N. C.
PIN & —Detlecting Electrode D1
PIN 7 —Deilecting Electrode D2
8

PIN —Acceleraotor (Grid No.2 Grid No.4)
PIN 9 —Dellecting Electrode D4

PIN 10 —Dellecting Electrode D3

PIN 11 —N.C.

PIN 12 —Heaier
Matsushita Electronics Corp.

300, Nishiyosumi, Osaka-fu
Takatsuki, Japan.
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National 5DQP2 is a 5-inch flat face oscilloscope tube with single
gun, electrostatic focus electrostatic symmetrical deflection, helical post
acceleration, metal backed screen and very high deflection sensitivity.

The metal backing of screen futher improves the high brightness,
ond a combination of high deflection sensitivity, the tube can very

well be used for high frequency ond high writing-speed applications.

ELECTRICAL DATA

Heater VO“Oge .................................................................................... 6.3 Volts
Heoter CUrr@nt  rresesssiratansiaanontiraaatatissartsisssressidottsinrrareiosnsonsns 0.3 -+ 109 Amperes
FOCUSING MethOm  +rvrmrers v e Flectrostatic
Dellecon Method  crreceeriiireiiiiiieiiiiiia i tiieia s saescttaassiirraanssnsen Double Electrostatic
D — D e s s e e Symmetric
D3 — D4 .................................................................................... Symmetric

Direct Interelectrode Capacitances Approximate

Grid No. 1 10 All Oher Elecirodes  r«eeeerrsraaatitentarenearanesraeeaaaeisesreaseneanns 6.4 puf
Cathode to All Qther Electrodes »recveeeimiiiaiiiiiiiii i s e 4.6 popeF
0 T 5 P N 1.9 puF
T TSR o 1.5 ppF
D] ta All Other Elecirodes  srcvarssiiiniminiiiiinatiisieseesinnsresiinrassscairsssisinrsanas 3.5 ﬂﬂF
Dy 10 All Other Electrodes  «+rseesrrisrveriimmimniiiistiirm e 3.5 puF
Dy to All Other Electrodes  «orreerrrrsrenriti it cean e 28 uuf
Dy 10 All Other Electrodes +eestrsteersrrentenimiit ittt st tean e e 28 upnF

Helical Post Accelerator Resistance «-ocrsesevrrmonneieeiiaiiiiriiee, 200 to 1000 Megohms

OPTICAL DATA

Phosphor Number Po
Fluorescent Color ..., ... .. Green
J— 1 J—

from JEDEC release #3576, Jan. 29, 1962
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Phosphorescent Color Green
Persistense Long

MECHANICAL DATA

Overall Length  «rerrrernt i 18 1/4 + 3/16 Inches
Greotest Diameter of Bulb  crreeemmiinie i s e 51/4 4 3/32 Inches
Minimum Useful Screen Digmetar  cereerteserstimeiimimreierersanerinarsrsarerions 4 1/2 Inches
Base (Medium Shell Diheptol 12 Pin)  cereerermmmieii B 12 — 37
Basing

Bose Alignment
Dy — Dy trace aligns with pin No. 1 ond tube axis 4 10 degrees.
Positive voltage on D) deflects beom approximately toward pin No. 11.
Positive vollage on Dg deflects beam approximately toward pin No. 8.

Bulb Contact I — 21
Bulb Contact Alignment
Ji — 21 Contact aligns with trace of Dy — Do 4 10 degrees.
J1 — 21 Contact is on some side os pin No. 4
Angle between D —= Do and Dy — Dy Trace eorerreormsiinann. 90 4= 2 degrees

MAXIMUM RATING

Post-Accelerator Voltage +o-ceoiim o e 12000 Max. Volis DC
ACCelerator VOIROgGEe  ++r-resrrere e e 2100 Max. Volis DC
Accelerator Inpul ........................................................................... 6 Maox. Watts
Ratio Post-Accelerator Voltage to

ACCEIEr@IOr VOlage  «rertscsresemra et ettt ittt et ettt e e 6 Maox.
1Solaton-Shield Voltage  ««rrseerrtrrrmmtrerei e 2200 Max. Volts DC
Deflection Plate-Shield Voltage —«re-reseeresemmrmmimeriiaiicii e 2100 Max. Volts DC
Grid No. 3 (Focusing Electrode) Voltage rreerverrinivriiniiiinin, 800 Mex. Volts DC
Grid No. 1 Volioges

Negotive-Bias Value - reerererimmiieeniii e 200 Max. Volis DC

POSItive-Bias VaIUE  vreverrrenersmienent et taan e tieant e e et et 0 Max. Volts DC

POSITIVE PaaK VOIUE  terreevremmmeramme e e et e et tna e rme s ana e r e e e an e aeneeeeaaen 2 Max. Volis
Peck Heoter-Cothode Voltages

Heater Negotive with Respect to Cothode  «-orvveriviiniienniinn 200 Mox. Yalis

Heater Positive with Respect to Cathode ««rrviverriiioiiaiiiir 125 Mox. Volts
Peak Voltage between Accelerator and any Deflection Electrode ooevvrrveriieaiien. 500 Naox. Volis

TYPICAL OPERATING CONDITIONS

Post Accelerator Valtage (Note 1) -crrereoirr 10000 Volts DC
Isolation-Shield Voltage (INOte 2) «rreroerr i, 1500 1o 1870 Volts DC
Deflection Plate-Shield Voltage (MNote 3) ~orovrciin.., 1580 to 1760 Volts DC
Accelerator Vollage (NOte 1) «revreerini 1670 Volis DC
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Grid No. 3 (Focusing Electrode)} Voltage — «orerrorrarrrroiriiin e 180 to 590 Volts DC
Grid No. 1T Voltoge  srrerrrerrriaie e e —50 to —80 (Noge 4) Volis DC
Deflection Factor Dy and Dg  «eeeeeerresrmmmiemmeniiii e 70 to 85 Volis DC per Inch
Deflection Factor Dg and Dy <eeeerreeeimrrieiiiii, 15.0 to 18.3 Voits DC ger Inch
Useful Scan D) — Dy +orrereerusmtitiiiii b e 4 Irches
Useful Scan Dy — Dy vvrcorerrerm et e 1 5/8 Inches
Focusing Electrode Current for any Operating Corndition  eevriieeeeeen. —15 to +10 Microamperes
Spot Position (Undeflecied) (Note B) e 34 Inches
For accelerator voliage {(Note 1) not shown in the preceeding table, the followirg con te used as

a guide.
Isclation-Shield volloge {Note 2} «rereveerriimi, 90 1o 110%, of Accelerator Voltoge
Deflection Plate-Shield Voltage (Note 3) «rereerriviriviiiiiieens 95 1o 105% of Accelerator Voltage
Grid No. 3 (Focusing Elecirode) Vollage --r-rvirieierneees 10.8 to 35.3% of Accelerator Valloge
Grid No. 1 Voliage (Note 4) «rvvereirianenni s —3.0 to —4.89, of Accelerstor Voltage
Deflection Factors

Post Accelerator Vollage = 6 Accelercior Voltage

D and Dg  -eeveeenrrrmmemnii, 42 to 51 Voits DC per Inch per Kilovolt of Accelerator

Dy and Dy ceoevrriiiimmriiniiniien 9 to 11 Volis DC pger Inch per Kilovolt of Accelerator
Useful Scan

Post Acceleratcr Voltage = 6 Accelerator Voltage
5 4 Inches
Dy Dy e e e e e e 1 5/8 Inches

MAXIMUM CIRCUIT VALUE

Gnd No. 1 CifCUi' Resis10nce ............................................................ 1.5 Max. Megohms
Resistance in ony Dfieection Electrode Circuit (Note 6}  crevverviicriian. 5 Max. Megohms

NOTES

1. It is recommerded that the post-occelerator voltage is rot less than 6000 volts and the
accelerotor voltage is not less thoan 1000 wvolts, in order 1o oblain the high light output,
because screen of this tukbe is metalbacked.

2. The isolationshield and lower end of the helical posi-accelerator are connecled together
in the ftuke. In .genercl the isolation-shield voltage and the average potential of the
deflection plates should ke equal.  Variotion of the isolation-shield voltage serves to correct
pin-cyshion and barrel-pattern  distortion.

3. In general the deflection plateshield voltage and the average potential of the deflection
plotes should ke equal. Adjustment of the deflection plate-shield vollage provides improved
linearity of the vertical deflection.

4, Visuol exlinction of undeflected focused spot.

5. Conrect free deflecting electrode to accelerator.

o

It is recommended that the deflecting cirduit resistonces are approximately equal.
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| SCREEN DIAMETER

RECESSED
SMALL CAWVITY

SPECIAL PIN PIN CONNECTIONS

y PIN 1 —HMeaier
PIN 2 —Gaihode
{ PIN 3 —GridNo, |
—° PIN 4 —N.C.
PIN 5—Gri ing
b 1)) g s :ﬁng No. 3(Focusing Elecirode)
MEDIUM SHELL PIN 8§ —N. C
DIHEPTAL 12PIN PIN 9 —Accelerator
(B12.37) (Grid No. 2 Grid No. 4)
‘ -~ PIN 10 —N. C.
PIN Il —N. C.
PIN 12 —Dellection Plate-
E H Shjeld
HELICAL POST PIN 14 —Heoter
ACCELERATOR
SPECIAL PIN g5
2 8 0.04” -+0.004” DIA \
° AN
Past e 3.
Accelerator (5 ’ 10 'o
Dt POST
7 --- 11 . o, ACCELERATOR
g -
A M X3
—==:
2
POSITION OF BASE
1 Y& 14 ISOLATION
SHIELD PIN NO. S
| POSITION OF BASE
BOTTOM VIEW PIN NOD 4

OF BASE CONNMNECTION
SECTION A — 47

Matsushita Electronics Corp.

300, Nishiyesemi, Osaka-fu
Takatsuki, Japan,
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PRI tiqu

National 27WP4 is a direct view picture tube
with 27" diagonal rectangular filterglass screen and
with external conductive coating.

The tube has electrostatic focusing, magnetic
deflection and incorporates an iontrap.

This tube has an aluminized P4 screen with

medium persistence and excellent brightness.

HEATER DATA

Healer VOl 008 oot e e e e s 6.3 volts

Heater current ot 6.3 VOIS o e e e e 0.3 omp. £ 10 %

DIRECT INTERELECTRODE CAPACITANCES

Grid INo. T to ofl other electrodes  .oooiiaii i e e e e e 7ppF

Cathode to cll other elecirodes ... e e e 4 e F

i . - . Max., 2000 ppe F

External conductive coating to grids No. 4 ond & i Min. 750 e F
C1)

from JEDEC release #2475, Aug. 17, 1959
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SCREEM
Phosphor number (JETEC re@istralion}  weveeiveeeeriieeie i eeaie e eeaeseeere e eeeeeaesetsae i anennrnns P. 4
FIuorescent color oot e e e e e e an e W hite
PhOSDROFESCONT COMOr ottt it ettt e et e e e e e e e e aaas W hite
T TR =Y PPN Medium
Light IrOnsSmisSiOn O CRMIEI ...t iir ittt s ettt e et eee et e et st ae et e vrnaiaanareran s 68 %
Usefull fength of diagonal .o Min. 25 34"
Useful widlh oo e e e e e Min. 24"
USEIUI BGIGAT e ee ettt et et et ee ettt et e e e et et e e ra e Min. 18 1/2"
FOCUSING METHO D  coiiiiiit i e s et e e e e et e e e ae Electrostatic
DEFLECTION METHOD oot e et e e e e e et et aeaas Double magnetic
Deflection angle, RORZOMGE . o. it it ittt e ce e ettt e et e s e et e et n e e et beeene s 85°
Dellection angle. diogonal ..........oiiiiiiii i 90°
MOUNTING POSITION oot e e e e e et s v st s e e e e a e e Any

RATINGS (Design Center Values)

Grids No. 4 and 6 vollage ....ovviiie i 20000 mox. volts D. C.
Positive grids No. 3 ond § vollage ..o 500 max. volts D. C.
Negative grids No. 3 ond § vollage .....occoveviiiiiiiiiiiiiiii s —-500 max. volis D. C.
Grid INO. 2 VOIOGE  +vene ettt i e e e e e 500 max. volts D. C.
Negative grid No. 1 vOOGE  «oovivineir it e e e 125 max. volts D. C,
Positive grid INO. | VOHUGE  +vvvrneetrem oo eeeaeeteeee et e ee e e e e e e 0 mox. volis D. C.
Positive grid INo. ] peak vollage ....oovm i e 2 mox. volis
Heater lo cothode voltage
Heoter positive with respect 16 cathode  ...oiiiiiiiiii i i e 125 max. volts
Heater negative with respect 1o cathode ...ttt iiiiiiiiiie i, 200 max, volts
Peak valve during o worm-up period not exceeding 45 sec.; healer negative ...... 410 max. volis
MAXIMUM CIRCUIT VALUES
Grid INO. 1 CirCuit rESISIANCE oo rieias it e s raarsat i enere e asssre ot eeeensanas 1.5 max. megohms
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TYPICAL OPERATING CONDITIONS

Grid No. 4 ond 6 volloge .. cooi i 18000 volis D. C.
Grid No. 3 ond 8 vollage  oviviiiin i e —60 to 350 volts D. C.
Grid INO. 2 VOl @GR  ccort it e e e e 300 volis D. C.
Grid No. 1 voliage for visuol extinciion of focused raster ..ol —40 1o —80 volis D. C.

MECHANICAL DATA

OVEIOH EAGIA o ittt et e e e e 22 3/32" 4 3/8"
Greatest dimensions of bulb

DIAgonOl e e 26 13/16" 4 /8"

WIEIR e 25 9f32% /8"

HEIGAT e et et e e e e 20 7/32" L 1/8"
INECk TENGHR oot e e e e 6 1f2
Bulb number (ASA designation) . ..ciatvrssiris e et e ier e e e e e e 5171
Bulb contact (JETEC designOlion)  .eeeers ot et et e e e e e e tee v st e e et s 4 1-21
B e e Small Shell Ducdecal 7-Pin
2L o T S PPN —
Bulb contact ofignmeni. contact oligns with pin posilion 6 ...oooiviviiiiiiieiii e L+ 15°

Pin connections

Pin No.l — Hecter Pin No. 10 = Grid No. 2
Pin No. 2 — Grid No. | Pin No. 11 — Calhode
Pin No. 6 — Grid No. 3 end § Pin No.12 — Heater

Pin No. 7 = Interng! con. Do not use
Bulb contoct — Grid No. 4 ond 4. Collecior

C — Externol Conductive Coating

BOTTOM VIEW
12AJ

C3)
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Matsushita Electronics Corp.
300, Nishiyosumi, Osaku-lu
Takatsuki. Japan.



Matsushita Electronics Corporation

Telephone No. Takatsuki, Osaka, Japan Cable Address
TAKATSUKI (5t 5521 Telex : OS 3461 MECTRON “*MECTRON" TAKATSUKI
34R3

DAMPER DIODE TUBE

The Matsushita’s 34R3 is an indirectly heated miniature damper diode especially

designed for using in horizontal output circuits of television receivers.

The type 34R3 is identical with the 6R3 as registered in] EDEC Release No.1699
except for the following :

General Data

Electrical
Heater Vo]tage ............................................................... 34 VO]tS
Heater CUFLENt «c s crtorsratmreirtaniotiiieiatesiariaratasietiiasacasnes s 150 ma

from JEDEC release #1699A, June 29, 1964



@6C -Al o S0C -A | O(¥=nn)
ZHETH m‘-‘l’le"?’ TTHINLIEE

712 duodecal f e w.w beated By, = For pundip power a=plifger

L4
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Matsushita Electronics Corporation

Telephone No. Takatsuki, Osaka, Japan Cable Address
TARATSURL 1 582 Telex: OS 3461 MECTRON “MECTRON" TAKATHUKL
50E5

BEAM POWER TUBE

The Matsushita’s 50E5 are beam power amplifiers designed for using as horizontal
deflection ampiifiers in television applications,

The type 50ES is identical with the 25E5 as registered in JEDEC Release No.1663B
except for the flolowing ;

General Data

Elevtrical
Heater volage -«----rorveeeve o 500 volts
HEALET CLITEIL <+ r e veereeseremersaneneaenaneiassunarnrasanerseasnsenses 150 ma

from JEDEC release # 1663C, June 29, 1964
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Matsushita Electronics Corporation

Telephone No. Takatsuki’ Osaka, ]apan Cable Address
TAKATSUKI (6) 0521 Telex: OS 3461 MECTRON “MECTRON" TAKATSUKI!
8358

TWIN BEAM POWER TUBE

The MATSUSHITA 8358 is a miniature twin beam power with a directly heated
cathode and consequently a short warm up time, for communications equipment
operating at frequencies up to 500MC as a push-pull RF power amplifier or
as a frequency muitiplier tube,

The type 8358 has the same construction as 6939 except for the heater construction
being directly heated cathode type. Characteristics of type 8358 are nearly same
as type 6939's.

General Data

Electrical
Cathode :
Heating :
Voltage 1) oiriiieiiiiii e e e e e s e ae s 1.9 volts
O =Y F PRI 3.15 amp,
Heating time 2) ... e 0.85 sec,

Transconductance (each unit)
for dec plate volts = 150, dc grid No.2 volts = 150,
and dc plate ma = 25 e 10000 pmhos

Mu-Factor (each unit)
Grid No.2 to Grid No.1 (Each unit) for dc plate
volts = 150, dc grid No.2 velts = 150, and dc plate
Ma == 23 e 30

Direct interelectrode capacitances 3)
(Approx, Each unit) #

Grid No.1 to plate ... 015 puuF
Grid No,1 to cathode & grid No.3, Grid No.2, and
filament 8.0 ppF
plate t» cathode & grid No.3, Grid No.2,
and filament e, 20 pypeF
Mechanical

Mounting position
If the tube is mounted with its main axis deviating from the vertical it
is recommended that the pins 2 and 7 are placed in a vertical plane.

Cooling
Radiation and convection, The use of a closed screening can is not
permissible,
Maximum overall length .. ... 2-5/8"
Maximum seated length .. ... ...l 2-3/8"

from JEDEC release #4451, Oct. 7, 1963



Length, Base seat to bulb top (Excluding tip) ......... 2"+ 3/32"
0.750” to 0.875"

DAt ET o e e
Bulb e T6-4
Base .................. Small-buttom Noval 9-pin (JEDEC No, E9-1)

Basing Designation for BOTTOM VIEW,

Pin 1-Grid No.1 Pin 5-filament (—)
of unit No.2 Pin 6-Plate of unit No.2

Pin 2-Grid No.3 Pin 7-grid No.2

Pi A N Pin 8-Plate of unit No.1
. 3-grid No.l Pin 9-filament (+)

of unit No.1

Pin 4-filament (+) 9QR

PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR-CLASS C Telegraphy
and
PUSH-PULL RF POWER AMPLIFIER-Class C FM Telephony

Values are on a per-tube basis unless otherwise specified.

Maximum Ratings, Absolute — Maximum Values:
ICAS *¥ (up to 500 MC)

DC plate voltage ....oooiiiiiiie e, 250 max volts

DC Grid No.2 voltage ... 200 max volts
DC Grid No.l voltage .......coooooiiiiiiiiniiinn. -100 max volts
DC plate current .. 100 max ma
DC Grid No.l current ......ocoovevieiiiiniianaaai. 8 max ma
DC cathode current ... ..o 120 max ma
Plate input e 14 max watts
Grid No.2 input ..o 3.5 max watts
Grid No.l input . 0. 24max watts
Plate dissipation ... 7.5 max watts
Bulb temperature
(At the hottest point on bulb surface) ...... 225 max °C
Typical operation
(At 500 MO)
DC plate voltage ...ociiiiiiiiie i 180 volts
DC grid-No.2 voltage .......c.ocoociiiiiinnnnin, 180 volts
DC grid-No.1 voltage .....ccoviiiiiiiiiiiiiiiinnn, -20 volts
From grid resistor for
each grid Nol of ..., 27000 ohms
Peak —to-peak RF
Grid-No.1 voltage ......ococoviiiiiiiiiiee, 50 volts
DC Plate current ......ocoeeeeeiiiiiiiiiiiiiniiin, 50 ma
DC grid-No.2 Current .......oooeeoveeeeeriinnneeenen. 11.5 ma
DC grid-No.1 current .......ccovveniiieiininaneaa.n. 1.5 ma
Driver power output .c....ovovviiiiiiiniiin e, 1.2 watts
(APProx. )
Useful power output ®%% .. ... 4.5 watts

(Approx. )



Remarks

1. Filament supply from a dc/ac inverter is recommended. The permissible
deviation from the filament voltage is +10%. If the dc/ac inverter is fed

from a 12,6 volts battery that is charged during operation (driving vehicle) the

design center value for the supply voltage should be considered to be 14 volts.

2. Tt is defined as the time between switching-the heater voltage and the moment

when useful power output has reached 70% of the final useful power output.

3. The tube is internally neutralized.

* Without external shield.
e Intermittent commercial and amateur service.
e This value of useful power is measured at the load of output circuit,



NEWVICON
2/3 INCH TYPE S4075

The S4075 is a 2/3 inch Newvicon camera tube having
magnetic focusing and magnetic deflection with separate

mesh construction.

Extremely high sensitivity

Low lag

Very low dark current

Burning-in free

No blooming

Very small tube dimensions

Very small heater power consumption

Applications:

Low light level cameras for security and

surveillance.

TV phone, door vision, warehouse, car

parking area, night security, etc.

General Data:

Heater for unipotential cathode:
Voltage (ACor DC) .................... 6.3x10% V

Current at 6.3 volts:
Typical value ........... ... ............
Maximum value ........................ 105 mA

Minimum value .. ........... ... . ...... 85 mA
Direct interelectrode capacitance:

Target to all other electrodes .. ............... 2.0 pF (1)
Spectral response .. ...... ... see Fig. 1
Photoconductive layer:

Maximum useful diagonal of rectangular image

(aspect ratio 3:4) ........ .. ... .. ... 11 mm

Orientation of quality rectangle: Proper orientation is
obtained when the horizontal scan is essentially parallel to
the plane passing through the tube axis and pin 4.

Focusingmethod ............................ Magnetic
Deflection method . ... ....................... Magnetic
Overall length . .. ... ... . ... ... ..... Max. 108 mm
Greatest diameter . . . . . ............... 19.6+0.2 mm
Bulb .. T-18

Extended sensitivity range from 400 nm to 850 nm

Yoke assembly .. ... CHUOMUSEN No. KV-12 or equivalent
Operating position . .. ............iuiiiiinnnnnn. Any
Weight . ... ... .. .. . . . . . Approx. 23 g.

For scanned area of 6.6 x 8.8 mm?

Grid No.4voltage . ....................... Max. 750 V
Grid No. 3voltage . . ...................... Max. 750 V
Grid No. 2 voltage . ..................u... Max. 350 V
Grid No. 1 voltage:
Negative biasvalue ..................... Max. 300 V
Positive bias value .. .................... Max. 0OV

Peak heater-cathode voltage:

Heater negative with respect to cathode. .. .. Max. 125 V
Heater positive with respect to cathode . .. .. Max. 10 V
Targetsvoltage ......... ... ... ... ... .... Max.. 50 V (3)
Peak output current . .. .. .................. Max. 0.8 uA (4)

Faceplate:
Hlumination .. ...................... Max. 10,000 Ix (5)
Temperature . ....... ... ... ... Max. 70°C




-

For scanned area of 6.6 x 8.8 mm?, faceplate temperature

of 25 ~ 35°C and standard TV scanning rate.

Grid No. 4 (Decelerator) voltage ................ 400 V (6)
Grid No. 3 (Beam focus electrode) voltage .. ....... 300V (7)
Grid No. 2 (Accelerator) voltage ................ 300V
Grid No. 1 voltage for picture cutoff ........ —35~-80V (8)
Average ""Gamma’’ of transfer characteristic .. . . .. Approx. 1.0
Visual equivalent signal-to-noise ratio . . .. ... Approx. 300 : 1
Minimum peak-to-peak blankind voltage:

When appliedtogrid No. 1 ..................... 75V

When appliedtocathode . ...................... 20V
Field strength at center of focusing coil .. ... 50 ~ 56 Gausses
Field strength of adjustable

alignment coilormagnet . ............... 0.~ 4 Gausses

Faceplate illumination . .......................... 1 Ix
Targetvoltage .................... PP 10~ 25 V(9)
Dark current: .

Typicalvalueat25C .......... ... ... ..., 5nA
Signal current:

Typical value . .......... ... ... ... .. ... .. ... 260 nA

Minimumvalue ....... ... ... ... . . i 200 nA
Lag: Percent of initial value of signal current 1/20

second after illumination is removed:

Typical value .......... ... ... .. ... ... ..... 10 % (10)

Limiting resolution:
At center of picture:
Typical value ...................... 650 TV lines (11)
Minimumwvalue . .................... 550 TV lines (11)
At corner of picture:
Typicalvalue ...................... 450 TV lines (11)
Minimumwvalue ..................... 350 TV lines (11)

This test is performed using an uniformly diffused white test chart that is separated

into three zones as shown below.

Fig. 1

‘ 1]

ZOm%me 3

=

% H

Table 1

Spot Size
(Equivalent TV Lines)

Zone 1

Allowed Spots

Zone 2
Allowed Spots

Zone 3
Allowed Spots

1 and under * * *
2 to but not including 1 4 6 10
4 to but not including 2 1 3 5
7 to but not including 4 1 1 2.

* Spots of this size are allowed unless concentration causes a smudged appearance.



a)
b)

c)
d)

(1)

(2)
(3)

(4)

(5)
(6)

(7)

(8)
(9)

(10)
(11)
(12)

S4075

In each zone, a spot having a contrast ratio greater than 2 : 1 shall be considered as a fault. In case
number of the above mentioned fault exceeds the allowed number of spots shown in Table 1; the tube
is rejected.

In each zone, spots having contrast ratio falling in between greater than 1.5 : 1 and smaller than 2 : 1
shall be counted as % of the spot having contrast greater than 2 : 1. In case number of the spots
counted in accordance with the above calculation exceeds the number in Table 1, the tube is rejected.

In each zone; any spot having contrast ratio below 1.5 : 1 shall not be considered as a fault.

Tubes are rejected for smudge, lines, streaks, mottled background, grainy background, or uneven
background having contrast ratio greater than 1.5 : 1.

This capacitance, which effectively is the output impedance of the S4075 is increased when the tube is
mounted in the yoke assembly. The resistive component of the output impedance is in the order of 100
megohms. ‘

The maximum ratings in the tabulated data are established in accordance with the following definition of
the Absolute-Maximum Rating System for rating electron devices. Absolute-Maximum Rating are limiting
values of operating and environmental conditions applicable to any electron device of a specified type as
defined by its published data and should not be exceeded under the worst probable conditions.

Newvicon tubes do not permit automatic sensitivity control by means of regulation of the signal electrode
voltage. Adquate control is therefore to be achieved by other means (iris control and neutral density filters).
If the tube is applied in cameras originally designed for vidicon tubes, the automatic sensitivity control
circuitry should be made inoperative and the signal electrode voltage set to the value indicated in note(9).
Video amplifiers must be designed properly to handle output current of this magnitude to avoid amplifier
overloaded or picture distortion.

For conditions where ““white light”" is uniformly diffused over entire tube face. Care must be taken not to
focus the solar image on the target through a lens opening wider than F/11 to avoid instantaneous break
down.

Grid No. 4 voltage must always be greater than grid No. 3 voltage. The recommended ratio of grid No. 4 to
grid No. 3 voltage both for best geometry and most uniform signal output depends upon the type of yoke
assembly used and will be 4 : 3 for the yoke assemblies mentioned under ““General Data"’.

Resolution decreases with descreasing grid No. 3 voltage. In general grid No. 3 should be operated above
250 volts.

With no blanking voltage on grid No. 1.

The target voltage adjusted to the value indicated by the tube manufacturer on the test sheet as delivered
with each tube.

For initial output current of 0.2 uA.

On RETMA resolution test chart, faceplate illumination adjusted for peak output current of 0.2 uA.

Adjust faceplate illumination to give 0.2 uA output current. Adjust beam current to discharge highlights.

Fig. 2 Fig. 3
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Fig. 4

Uncompensated Horizontal Square Wave Response
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NEWVICON
| INCH TYPE S4076

Newvicon, employing new photoconductive materials,
provides 20times higher sensitivity tham vidicon, and

2times than Silicon-vidicon.

The S4076 is a 1 inch diameter Newvicon camera
tube with magnetic focusing, magnetic deflection and

separate mesh connection.

Applications:

Low light level cameras for security and surveil-

lance.

TVphone, door camera, warehouse, car parking

area, night security, etc.
X-ray TV system.

General Data:

Heater for unipotential cathode:

Voltage (AC or DC) ............... 6.3+10% V
Current at 6.3 volts:
Typical value ... .................... 95 mA
Maximum value .................... 105 mA
Minimum value . .................... 85 mA
Direct interelectrode capacitance:
Target to all other electrodes . ......... 4.6 pF (1)
Spectral response. . . . .. ... ... ... See Fig. 3

Photoconductive layer:
Maximum useful diagonal of rectangular image
(aspect ratio 3:4) ... ... .. ... 16 mm
Orientation of quality rectangle : Proper orientation is
obtained when the horizontal scan is essentially parallel
to the plane passing through the tube axis and short index

pin.
Focusing method . ..................... Magnetic
Deflection method . ..................... Magnetic
Overall length. . ... ... ... . ... ...... 159+3 mm
Greatest diameter . ................. 28.60.3 mm
Bulb ... . e T-8

S$4076

Yoke assembly CHUOMUSEN No.KV-8 or equivalent
Operating position . ............. Booo0o0o0000c Any
Weight . ..... ... ... ... ... ... . .... Approx. 60 g

Maximum Ratings (Absolute-maximum values) (2)

For scanned area of 9.56x12.7 mm?2

Grid No. 4 voltage .. ................ Max. 1.000 V
Grid No. 3 voltage . ................. Max. 1.000 V
Grid No. 2 voltage .. .................. Max. 750 V
Grid No. 1 voltage:

Negative bias value . ................ Max. 300 V

Positive bias value .................... Max. OV
Peak heater-cathode voltage:

Heater negative with respect to cathode . ... Max. 125V

Heater positive with respect to cathode. . . .. Max. 10 V
Target voltage ................... Max. 50 V (3)
Peak output current. . . .. ............. Max. 0.8uA (4)
Faceplate:

Illumination ................ Max. 10.000 Ix (5)

Temperature . ...........¢.coiuieen.. Max. 70°C




Typical Operation and Performance:

For scanned area of 9.5x12.7mm?, faceplate temperature of
25 ~ 35°C and standard TV scanning rate.

Grid No. 4 (Decelerator) voltage . .......... 500 V (6)
Grid No. 3 (Beam focus electrode) voltage. . . . . 300 V (7)
Grid No. 2 (Accelerator) voltage . ............. 300 Vv
Grid No. 1 voltage for picture cutoff ... .—45~—100 V (8)
Average ““Gamma’’ of transfer characteristic for signal
current between 0.02u A and 0.2uA . . . .. Approx. 1.0
Visual equivalent signal-to-noise ratio . . . . . Approx. 300 : 1

Minimum peak-to-peak blanking voltage:

When applied to grid No. 1................. 75 V

When applied to cathode . . . ... ............. 20V
Field strength at center of focusing coil . ... ... 38~44 G
Field strength of adjustable alignment

coil or magnet . ............... ... ..., 0~4G

Spurious Signal Specification (12)

S4076

Faceplate illumination .. .................... 0.5 Ix
Target voltage . . . .. .................. 10~25 V (9)
Dark current:

Typical value at 25°C ... ................. 10 nA
Signal current:

Typical value . .. ... ... ... ... ......... 240 nA

Minimumwvalue ...................... 200 nA

Lag: Percent of initial value of signal current 1/20
second after illumination is removed:
Typical value ... ................. ... 20% (10)

Limiting resolution:
At center of picture:

Typical value . ... . ... oot 800 TV lines (11)

Minimum value 650 TV lines (11)
At corner of picture:

Typical value .................. 500 TV lines (11)

Minimum value .............. 400 TV lines (11)

This test is performed using an uniformly diffused white test chart that is separated

into three zones as shown below.

Fig. 1
Zone 1 H
Zone II
%H
Table 1
Allowable Spot ¢ each zone
Spot Size Zone I Zone 11
(Equivalent TV Lines) Allowed Spots Allowed Spots
1 and under % *
2 to but not including 1 5 5
4 to but not including 2 4 5
7 to but not including 4 0 1
Total 6 8

* Spots of this size are allowed unless concentration causes a smudged appearance.



a)

b)

c)
d)

S4076

In each zone, a spot having a contrast ratio greater than 2 : 1 shall be considered as a fault. In case
number of the above mentioned fault exceeds the allowed number of spots shown in Table 1: the tube
is rejected.

In each zone, a spot having contrast ratio falling in between 1.5 : 1 and 2 : 1 shall be counted as % of the
spot having contrast greater than 2 : 1. In case number of the spots counted in accordance with the above
calculation exceeds the number in Table 1, the tube is rejected.

In each zone, any spot having contrast ratio below 1.5 : 1 shall not be considered as a fault.

Tubes are rejected for smudge, lines, streaks, mottled background, grainy background, or uneven
background having contrast ratio greater than 1.5 : 1.

N Atoc
iNotes

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)
(9)

(10)
(11)
(12)

Light Transfer Characteristic

This capacitance, which effectively is the output impedance of the S4076 is increased when the tube is
mounted in the yoke assembly. The resistive component of the output impedance is in the order of 100
megohms.

The maximum ratings in the tabulated data are established in accordance with the following definition of
the Absolute-Maximum Rating System for rating electron devices. Absolute-Maximum Rating are limiting
values of operating and environmental conditions applicable to any electron device of a specified type as
defined by its published data and should not be exceeded under the worst probable conditions.
Newvicon tubes do not permit automatic sensitivity control by means of regulation of the signal electrode
voltage. Adequate control is therefore to be achieved by other means (iris control and neutral density
filters). If the tube is applied in cameras originally designed for vidicon tubes, the automatic sensitivity
control circuitry should be made inoperative and the signal electrode voltage set to the value indicated in
note (9).

Video amplifiers must be designed properly to handle output current of this magnitude to avoid amplifier
overloaded or picture distortion.

For conditions where “white light”” is uniformly diffused over entire tube face. Care must be taken not to
focus the solar image on the target through a lens opening wider than F/11 to avoid instantaneous break
down.

Grid No. 4 voltage must always be greater than grid No. 3 voltage. The recommended ratio of grid No. 4 to
grid No. 3 voltage both for best geometry and most uniform signal output depends upon the type of yoke
assembly used and will be 5 : 3 for the yoke assemblies mentioned under ‘“General Data”’.

Resolution decreases with descreasing grid No. 3 voltage. In general grid No. 3 should be operated above
250 volts.

With no blanking voltage on grid No. 1.

The target voltage adjusted to the value indicated by the tube manufacturer on the test sheet as delivered
with each tube.

For initial output current of 0.2 uA.

On RETMA resolution test chart, faceplate illumination adjusted for peak output current of 0.2 uA.
Adjust faceplate illumination to give 0.2 u A output current. Adjust beam current to discharge highlights.

Fig. 2 Fig. 3
Relative Spectral Response Characteristics
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Fig. 4

Horizontal Square Wave Response

Uncompensated Horizontal Square Wave Response
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NEWVICON
2/3 INCH TYPE S4092

Newvicon, employing new photoconductive materials,
provides 20times higher sensitivity than vidicon, and

2times than Silicon-vidicon.

The S4092 is a 2/3 inch diameter Newvicon camera
tube with electrostatic focusing, magnetic deflection

and separate mesh connection.
Applications:

Low light level cameras for security and surveil-

lance.

Ultra compact TV cameras with very light weight

and very low power cansumption.

Hand-held TV camera, TV phone, door camera,
warehouse, car parking area, night security, etc.

General Data:

Heater for unipotential cathode:
Voltage (AC or DC) ................ 6.3x10%V

Current at 6.3 volts:

Typicalvalue . ...................... 95mA
Maximumvalue .................... 106 mA
Minimum value .................... 8 mA
Direct interelectrode capacitance:
Target to all other electrodes .......... 2.0pF (1)
Spectral response ... ................. SeeFig 1

Photoconductive layer:
Maxumum useful diagonal of rectangular image
(aspect ratio 3:4) .................... 11 mm
Orientation of quality rectangle: Proper orientation is
obtained when the horizontal scan is essentially parallel to
the plane passing through the tube axis and pin No. 4.

Focusing method ................... Electro static
Deflection method ..................... Magnetic
Overalllength. ... .................. Max. 108 mm
Greatest diameter .................. 19.6£0.2 mm
Bulb ........ . . ee.... T18

Base ........Special miniature 7-pin (JEDEC No. E7-1)

Yoke assembly. . . . CHUOMUSEN No. KV 19B or equivalent
Operating position Y 11
Weight ...........................Approx. 25¢g

Maximum Ratings (Absolute-Maximum values) (2)

For scanned area of 6.6x8.8 mm?

Grid No. 6 voltage . .................. Max. 600V
Grid No. 4 voltage . .................. Max. 350 V
Grid Nos, 2+3+5 voltage . .............. Max. 350V
Grid No. 1 voltage :

Negative bias value................. Max. 300 V

Positive bias value ................... Max. 0V
Peak heater-cathode voltage:

Heater negative with respect to cathode... Max. 125 V

Heater positive with respect to cathode.....Max. 10 V
Target voltage. . . .................. Max. 50V (3)
Peak output current .............. Max. 0.8uA (4)
Faceplate:

Mlumination ................ Max. 10,000 Ix (5)

Temperature .......................Max.70°C




Typical Operation and Performance:

For scanned area of 6.6x8.8 mm? faceplate temperature of
25~ 35°C and standard TV scanning rate.

Grid No. 6 (Decelerator) voltage . . ......... 500 V (6)
Grid No. 4 (Beam focus electrode) voltage . . . .. 356~55V
Grid Nos, 2+3+b voltage . ................ 300 V (7)

Grid No. 1 voltage for picture cutoff . ... —30~—80 V (8)

Average ‘‘Gamma’’ of transfer characteristic for signal
current between 0.02p A and 0.2.A .. ... Approx. 1.0

Visual equivalent signal-to-noise ratio. ... Approx. 300 : 1

Minimum peak-to-peak blanking voltage:

When applied to grid No. 1................ 75 V

When applied to cathode . . . ... ............ 20V
Field strength of adjustable alignment

coil or magnet . ............. .. . ..... 0~4G

Spurious Signal Specification (12)

Faceplate illumination . .. ... ... ... ............ 1 Ix
Target voltage . ..................... 10~25 V (9)
Dark current:

Typical value at 256°C . ................... 5 nA
Signal current:

Typical value ... ...................... 260 nA

Minimum value ....................... 200 nA
Lag: Percent of initial value of signal current 1/20

second after illumination is removed:

Typical value ... .................. 12 % (10)

Limiting resolution:

At center of picture:
Typical value
Minimum value

At corner of picture:

Typical value . ............... 450 TV lines (11)
Minimum value . ............. 350 TV lines (11)

600 TV lines (11)
500 TV lines (11)

This test is performed using an uniformly diffused white test chart that is separated

into three zones as shown below.

Fig. 1
Spurious Signal Test Chart
Zone I H
Zone 1T
%H
Table 1
Allowable Spot Size for each zone (based on 525 TV line system)
Spot Size Zone 1 Zone II
(Equivalent TV Lines) Allowed Spots Allowed Spots
1 and under * *
2 to but not including 1 5 5
4 to but not including 2 4 5
7 to but not including 4 0 1
Total 6 8

*Spots of this size are allowed unless concentration causes a smudged appearance.



a)

b)

c)
d)

S4092

In each zone, a spot having a contrast ratio greater that 2 : 1 shall be considered as a fault. In case
number of the above mentioned fault exceeds the allowed number of spots shown in Table 1; the tube
is rejected. '

In each zone, a spot having contrast ratio falling in between 1.5 : 1 and 2 : 1 shall be counted as ' of the
spot having contrast greater than 2 : 1. In case number of the spots counted in accordance with the above
calculation exceeds the number in Table 1, the tube is rejected.

In each zone, any spot having contrast ratio below 1.5 : 1 shall not be considered as a fault.

Tubes are rejected for smudge, lines, streaks, mottled background, grainy background, or uneven
background having contrast ratio greater than 1.5 : 1.

Notes

(1)

(2)

(3)

(4)

(5)

(6)

(7)
(8)
(9)

(10)
(11)
(12)

Light Transfer Characteristic Relative Spectral Response (

This capacitance, which effectively is the output impedance of the S4092 is increased when the tube is
mounted in the yoke assembly. The resistive component of the output impedance is in the order of 100
megohms.

The maximum ratings in the tabulated data are established in accordance with the following definition of
the Absolute-Maximum Rating System for rating electron devices. Absolute-Maximum Rating are limiting
values of operating and environmental conditions applicable to any electron device of a specified type as
defined by its published data and should not be exceeded under the worst probable conditions.
Newvicon tubes do not permit automatic sensitivity control by means of regulation of the signal electrode
voltage. Adquate control is therefore to be achieved by other means (iris control and neutral density
filters). If the tube is applied in cameras originally designed for vidicon tubes, the automatic sensitivity
control circuitry should be made inoperative and the signal electrode voltage set to the value indicated in
note(9).

Video amplifiers must be designed properly to handle output current of this magnitude to avoid amplifier
overloaded or picture distortion.

For conditions where ““white light” is uniformly diffused over entire tube face. Care must be taken not to
focus the solar image on the target through a lens opening wider than F/11 to avoid instantaneous break
down.

The geometry and uniformity of signal output depend upon the ratio of grid No. 6 to grid Nos. 2+3+5
voltage, and also depend upon the type of yoke assembly used.

The recommended voltage ratio is 5 : 3 for the yoke assemblies mentioned under ““General Data.”

Grids Nos. 2, 3 and 5 should be operated above 250 volts in order to provide sufficient beam current.
With no blanking voltage on grid No. 1.

The target voltage adjusted to the value indicated by the tube manufacturer on the test sheet as delivered
with each tube.

For initial output current of 0.2uA.

On RETMA resolution test chart, faceplate illumination adjusted for peak output current of 0.2uA.
Adjust faceplate illumination to give 0.2uA output current. Adjust beam current to discharge highlights.

Fig. 2 Fig. 3
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Fig. 4

square-Wave Response

Uncompensated Horizontal Square-Wave Response
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