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’1 TYPE ASSORTMENT

RADIO AND TV RECEIVING TUBES
OSCILLOSCOPE AND MONITOR TUBES ...................

TRANSMITTING TUBES, RECTIFIERS AND MICROWAVE TUBES
1 INCANDESCENT FILAMENT DIGITAL AND LEVEL DISPLAY DEVICES, GLOW
DISCHARGE TUBES
SEMICONDUCTORS
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KEY TO SYMBOLS OF

1. INDICES

max  maximum value

min minimum valve

s peak value

2. SYMBOLS DENOTING VOLTAGES

Us anode voltage

Uao cold-cathode anode voltage, the DC-

voltage allowed between anode and
cathode of the unheated tube andfor
the fube operation under anede cur-
rent cutoff condition (1 - 0 mA)

arc voltage

arc voltage difference in the control
range

Us supply voltage
Ur heater voltage
Urk maximum voltage between cathode

and heater if cathode is negative
maximum voltage between cathode
and heater if cathode is positive

D.C. voltage between grids No. 2...4
and cathode

ignition voltage

voltage on fluorescent screen

Uee transformer voltage (secondary)

3. SYMBOLS DENOTING CURRENTS

RECEIVING TUBES

4. SYMBOLS DENOTING POWERS

N, anode dissipation

Ng:...4 dissipation of grids No. 2...4

No output power (k—10°,)

5. SYMBOLS DENOTING CAPACITANCES

[ capacitance, anode to grid

Choow  capacitance of booster diode

Crite maximum capacitance of smoothing
filter

G input capacitance, i.e. capacitance be-
tween grid No.1 and all other elec-

trodes except anode

Co output capacitance, i.e. capacitance
between anode and all ofher elec-
trodes except grid No. 1

6. SYMBOLS DENOTING RESISTANCES

Ra external resistance in an anode lead

Ra profecting resistance of recifier tube

Req equivalent noise resistance

Rek external resistance between cathode
and heater

Rgi...a  external resistor in the circuit of grid
0.1...4

Ric cathode resistance
ri internal resistance

7. SYMBOLS DENOTING VARIOUS
QUANTITIES

d direct-heated cathode

la anode current; at voltage regulators: i indirect-heated cathode

arc current s mutual conductance
las peak anode current S conversion conductance
Ie heater current To bulb temperature
les...a direct current fo grids No. 2...4 ” amplification factor
[ cathode current amplification factor of grid No. 2 with
I current to fluorescent screen respect fo grid No.1
The base ions given in the catalogue are n bott

It is not permitted fo connect anything fo the pin even
inner connection may be on the free pin.

if it is free according fo the drawing because an
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FULL-WAVE RECTIFIER

Rectification of line flyback pulses

Maximum Ratings

—Uat =22 kV
la —0.8 mA
las 40 mA
Cae = 2nF

* maximum pulse duration 22%, of one cycle, not exceeding 18 s

Typical Operation
U,= 18kV
la =015 mA
Capacitance

o= 1.8 pF

Outline: 7 |
Typical Operation
Ue = 2x300 2400 2500 Ver
la - 70 65 60 mA
Car = 50 50 50 uF
Ramin — 2100 2x150 2200 Q

Ur=4V

Ir =11A

| DY 86
Outline: 14 HIGH VOLTAGE RECTIFIER for TV receivers

Rectification of line flyback pulses

Maximum Ratings

—Uist =25kV
l2 =0.5 mA
las =50mA
Cae = 3nF

! maximum pulse duration 227, of one cycle, not exceeding 18 i
2 in circuits with constant load; during short periods as in operahun of TV

circuits la—=max. 0.8 mA

Ur=1.4V

le =0.55A

DY 87 HIGH VOLTAGE RECTIFIER for TV receivers
Electrical data identical with DY 86.
The envelope is coated with a water repellent layer to preclude
flash-overs even at high ambient humidity.

L\ HIGH VOLTAGE RECTIFIER for TV receivers

Typical Operation
U.= 20 kV
la =200 uA
Capacitance
Co= 1pF




DY 806
Outline: 14

HIGH VOLTAGE RECTIFIER for TV receivers
Rectification of line flyback pulses

Maximum Ratings Typical Operation

—U.t =22k Use 18KV

L =08 mA I, =015 mA

[ -~ 40 mA :

Ciine 2nF Capacitance
C.— 1.8 pF

1 maximum pulse duration 22%, of one cycle, not exceeding 18 us

DY 807

Outline: 1

‘
| |

/ 1=\

1=
3 4

Ur 63V

Ie 300 mA

Ui, =150V

Ui =330V

HIGH VOLTAGE RECTIFIER for TV receivers

Electrical data identical with DY 806.

The envelope is coated with a water-repellert layer to preclude
flash-overs even at high humidity.

"ﬁ+7~7 o ¥7%

TWIN DIODE for AM, FM demodulators and ratio defectors

Maximum Ratings per Section  Typical Operation per Section |

—U.s —420V U =150 Ver
L 9 mA L — 9mA
s 54 mA ) ‘
Re = 20kQ Capacitance

Co = 3.2 pF ‘

1 DC component max. 200 V




EABC 80
Outline: 11 TRIPLE DIODE-TRIODE intended for AM and FM signal detection
and AF amplifiers
Maximum Ratings Typical Operation
Triode Triode
U, =300V
N, 1w
Ik — 5mA
Rg 3MQ
Re! = 22 MQ
Rk = 20 kQ
U150V Diodes Diodes
—Uag. =350V la = 2mA
—Uans =350V Ua =10V
—Uans —350V lan 25 mA
lars 6 mA Uan SV
laits 75 mA laint 25 mA
lainrs 75 mA Uan = 5V
:“"'l qma Capacitances of Triode
lotn 10 mA G —19pF
Co —14pF
Ci = 2pF
+ grid current bias
|
|
|
EAL® . DIODE-PENTODE for RF, IF or AF amplifiers
Maximum Ratings Typical Operation Capacitances
Pentode Pentode in RF or Pentode
IF amplifiers
Ci - 4pF
C. - 65pF
C.. 2mpF
Diode
C, —38pF




EBC 41
Outline: 4

TWIN DIODE-TRIODE FOR AF amplifiers

Maximum Ratings

Typical Operation

Capacitances

| Triode Triode Triode
Uao U, =250V G =27pF
Na —Ug= 3V Co =17pF
I la 1 mA Cia=1.5pF
Re s 17(2) mAV e ]
Diodes noo— S8kQ Ca —0.8pF ‘
—U,, =350V Ca: —0.7 pF
U =63V e = s A
lr =230 mA i _08mA
Un—100 V
[’EBF 80
Outline: 11 TWIN DIODE-PENTODE WITH VARIABLE TRANSCONDUC-

J

TANCE for RF, IF or AF amplifiers

Maximum Ratings

Typical Operation

Capacitances

Pentode Pentode Pentode
U, 250V C —42pF
. = 5m Co —49pF
| Use Y Cor— 4 mpF
e =175mA
Ree — 95k0 Diode ‘
V= 2¥ Co - 22pF
Ur =63V Re  — 300 Q
lr =300 mA Diodes — 22mA/V |
Ua =100V —Uss =350V noo- 14MQ
bas pgan — 18 ‘
(it
| |
| i automatic bias |
[
|
‘ |
l ) ‘
EBF 89
Outline: 11 TWIN DIODE-PENTODE WITH VARIABLE TRANSCONDUC-

TANCE for RF, IF or AF amplifiers

Maximum Ratings

Pentode

Uip - 550V
N,  =225W
Uz =300V
Na =045V
I 16.5 mA
Ra = 3MQ
Diodes

Typical Operation
Pentode

U, =250V

I = 9mA
Uy = OV

Ug =100V

lee =27 mA
—Un= 2 V

S 38 mA/V
n 1MQ
Hregt 20

Capacitances
Pentode

Diodes
Co =25pF




[ Eces
| Outline: 9

Uk 50V
U_e=100 V

TRIODE for use as UHF amplifier and self-oscillating mixer for bands
IVand V

Maximum Ratings Typical Operations  Capacitances

Uo =550V U, =175V
U, —220V = 12mA
N, —22W ZU=15V
Ik 20 mA S = 1hmAV
—Ug= 50V =68
Ry — 1MQ R —230Q

EC 88
Outline: 9 TRIODE for use as UHF amplifier for bands IV and V
‘ Maximum Ratings Typical Operations ~ Capacitance
Uso =550 V U, =160V Cug=1.7 pF
— U’ 175V L 125mA )
- Na = 2W —U;= 13V
Ik = 13mA S =135mA/V
—Ug= 50V g = 6
[\5 Re = 1MQ Ry —240Q
R« =100 Q
Ur =63V
le =165 mA
U =100 V
EC 92
Outline: 2 TRIODE for use as oscillator, mixer or amplifier in FM and TV re-
ceivers
Maximum Ratings Typical Operation Capacitances
Uip =550V U, =250V Ci = 2.8pF
- U, =300V . = 10mA Co —0.55 pF
N, =25W —Ug= 2V Ca= 1.8pF
| @ I 15 mA S  =55mAV
| 3 % 50V ri - 11 kQ
1MQ w 60
| Ur =63V
| le =150 mA
U =100 V
ECC 40
| Outline: 6 TWIN TRIODE for use as AF amplifier, phase inverter or output tube

Maximum Ratings Typical Operation Capacitances

per Section per Section

Use =550 V U, =250V Ci =2.8pF
U, =300V la 6 mA Ce A pF
N, =1.5W —Ug=56V Cuc=2.7 pF
Ng =01W S 29 mA/V

Re 1MQ po =32

[ 10 mA ri 11 kQ




ECC 81
Outline: 9,

TWIN TRIODE for use as oscillator, mixer or amplifier in TV

receivers

Maximum Ratings Typical Operation

per Section per Section
Uso =550V U, =250V
300 la 10 mA
—Ug= 2V
S 5.5 mA/V
ri 11 kQ
i =

Capacitances

ECC 82

TWIN TRIODE for use as AF amplifier

Maximum Ratings Typical Operation

per Section per Section
Uio U, 250V

3 l. =10.5mA
N. —Ug= 85V
lie S 2.2 mA/V
— ri = 7.7kQ
R w 17

* automatic bias

Capacitances

ECC83

TWIN TRIODE for use as AF amplifier

Maximum Ratings Typical Operation

per Section per Section

Uso =550V U, =250V

U, =300V la = 1.2mA
N. = 1W —Uy 2V

k = 8mA S =16mANV
—U,= 50V r 62.5 kQ
Re = 2MQ a =100

Capacitances

G = 1.7pF
Cat —0.46 pF
Con —0.34 pF

e = 1.7 pF

ECC 85

TWIN TRIODE for use as RF amplifier and self-oscillating mixer

Maximum Ratings  Typical Operation

per Section per Section
Uso =550V U, =250V
U l

Capacitances

G — 3pF
o =12 pF
o =1.5 pF




ECC 808

! fixed grid bias
# grid current bias

Outline: 9 TWIN TRIODE for use as low noise, low hum pre-amplifier
Maximum Ratings Typical Operation  Capacitances
per Section per Section
U, =300V U, =250V C. =22pF
N, =05W i =12mA Co =1.5pF
I 4mA —Ug=19V Cus =1.5pF
R 1MQ S =16mAV
Rt = 22 MQ w =100

changer in TV receivers

Maximum Ratings
Triode

Typical Operation
Triode

U =63V

lr =340 mA

Ui =100V

*Une =100V

ECF 80

Outline: 9 TRIODE-PENTODE with separate cathodes for use as frequency

Capacitances
Triode

U, =250V U, =100V Ci =25pF
i =15W L = 14mA Co =18pF
I 14 mA —Ug= 2V C.s =1.5pF
Re — 0.5MQ s 23 MAV e
A
Pentode G =52pF
Pentode S
U =63V U, =250V Co =34 pF
Ie =430 mA U= 175V U, =170V Cags << 25 mpF
Uie =100 V N. = 17W Ugp =170V
U_ix =100 V 75W —Up= 2V
14 mA L 10 mA
1MQ [ 2.8 mA
s 6.2 mA/V
e 47
n 0.4MQ




ECF 82
Outline: 9

TRIODE-PENTODE with separate cathodes for use as frequency

changer in TV receivers

Maximum Ratings
Triode

U

S

"

U=
—58mAV
=35

Pentode

Typical Operation
Triode

=150V
=11 mA

2V

Capacitances

Triode

G =25pF
Co =0.4pF
Cye =1.8 mpF
Pentode

Ci =5.2pF
Co =2.6pF

Cagy << 15 mpF

ECH 42
Outline: 4

U =63V
l: =230 mA
Un=100V

TRIODE-HEXODE for use as frequency changer and phase inverter

Maximum Ratings

Triode
U, =175V U
N. =08W U,
Ik = 6mA I
Re = 3IMQ S
Hexode #
U, =300V
N, —15W changer
lie = 10 mA U
Ugers =125V —|
2 03W Uge
3MQ la
3IMQ leoss
Se
Ri
R,
Ric

Typical Operation
Triode

Hexode as frequency

Capacitances
Triode

2.3 pF
Cax =12 pF

Hexode

Co =01 pF




ECH 81
Outline: 11

TRIODE-HEPTODE; heptode section for use as mixer, RF or IF
amplifier, triode section for use as oscillator in AM or FM receivers

Maximum Ratings

Typical Operation

Capacitances

Ur =63V
l: =300 mA
Une=150 V

chronizing separator in TV receivers

Maximum Ratings
Triode

U, =250V
N. —08W
Ik —=6.5mA
R = 3IMQ
Heptode

U. =50V
Ugeys = 50V

I = SmA
Ra' = 3MQ
Rea = 50kQ

1 grid current bias

Typical Operation
Triode

U, =63V

ls 0.3 m,

S — 08mAV
w o =146

Ri = 47kQ
Heptode as mixer*
U, =163V
Ugsis = 63V

Is 50 uA
lgzis = 80w

S = 80uANV
ri = 1.3MQ
Uose = 1.1 Ver
Ra' = 1MQ
Res = 47kQ
s = 7uA

Capacitances

Triode

C. =33pF
Co —27pF
Cu < 1pF
Heptode

C —4B8pF
C. ~79pF
Cia— 12 mpF

Triode Triode Triode

U, =250V Ci =33pF

N. =08W Co =27pF

e =65mA Cs= 1pF

g — A Heptode

Heptode G —48pF
Up =63V U, =300V Co =79pF
s =300 mA N. = 2W Cagy< 8 mpF
U =150 V Ugape =125V

Ngzis — 08 W

Ik =18mA

Ra = 3MQ

Rgt = 3MQ

Yin case No. 3 is directly connected fo grid triode
gﬁv’l’i’n?ﬁ TRIODE-HEPTODE for use as mixer in car radio sets and as syn- ‘

110




ECH 84
Outline: 11

TRIODE-HEPTODE for use as pulse separator, noise inverter and

synchronizing amplifier

Maximum Ratings

Typical Operation

Capacitances

Triode Triode Triode
U, =250V U, =50V G 3pF
N. =13W Ug ov Cie =1.1pF
—Ugs =200V la = 3mA
N 10mA S —37mAy  Heplode
Re = 3MQ g 50 Cu 9 mpF
Heptode Heptode
Ur =6
b =aa U, 250V U, 135V
Use—100 V. N, =17W  Ua — 0V
Ugos =250V Ugase = 14V
Ny2ps = 08W la 1.7 mA
i lgzis =09 mA
S =22mA/V
ECH 200
Outline: 9 TRIODE-HEPTODE; triode section for use as pulse amplifier and

heptode section for use as noisegated synchronizing separator

Maximum Ratings

Typical Operation

Triode Triode
U, =250V U, =100V
Na =15W I = 9mA
I 20 mA —Ug = 1V
Rq = 3MQ S = 8.8 mA/V
—Ugs =200V g =50
Heptode Heptode
Us ~ 14V
Ugera= 14V
Ups = 0V
Ua =15V
leeie =13 mA

—Ugs =150V

1 automatic bias

Capacitances

Triode

C, =33pF
Co =1.7pF
Cae —1.8pF
Heptode

Ci —44pF
Co =5.4pF
Caer <100 mpF




ECL 80
Outline: 11

TRIODE-OUTPUT PENTODE: triode for use as AF preamplifier and
oscillator; pentode for use as synchronizing pulse separator, frame
output tube and AF power amplifier

Maximum Ratings Typical Operation Capacitances

Triode Triode Triode
U, -200V U, =100V G =21pF
N, = 1W U, oV Cs =08 pF
Ik = 8mA la = 8mA Ciz =0.9 pF
Ry — 1MQ S =19mAV
o — 20 Pentode
Pentode N G —kSBE
i -3 p
U, —400V Pentode as AF power C. —48pF
N, ~35W ameplifier, class A Cua= 2pF
Ng:=12W -170 V
I 25 mA 15 mA
Ra = 1MQ = 0V
=170V
i =67V
=2.8 mA
=3.2mA/V
tgn = 14

L
[EcLe2
| Outline: 12

Us=150 V

TRIODE-OUTPUT PENTODE: triode for use as frame oscillator and
AF amplifier, pentode for use as frame output tube and AF power
amplifier

Maximum Ratings Typical Operation  Capacitances

Triode Triode Triode
U, =300V U, =100V
No = 1W U, ov
I = 15mA I, 35 mA
Ryl 3IMQ S - 22mAlV
Pentode

@ = 70
Pentode i C. —93pF
U, =300V Pentode Co = 8pF
N. = 5W uUu. =170V Ca1 <0.3 pF
Uge =300 V Ug ;

Ng = 2W
lk = 50mA
Ra' = 2MQ

1 automatic bias




ECL 85
Outline: 12 TRIODE-OUTPUT PENTODE with separate cathodes; triode for use
as frame oscillator or pulse amplifier, pentode for use as frame
output tube

Maximum Ratings Typical Operation  Capacitances

Triode Triode Pentode
U, =300V U, =100V Ca=0.6 pF
N, =05W la = 10 mA
lic 15 mA U = 0V
Rgt =33 MQ S = TmAV
® = 63
Ur —63V Pentode e — 9KQ
I =860 mA f =300y Pentode
Un=100V Yses20 ¥
N. = 7W Us - 50V
Ng: =1.5W U,
Ik = 75mA
Ra' =2.2MQ

* automatic bias

|

ECL 86 ‘

Outline: 12 | TRIODE-OUTPUT PENTODE with separate cathodes; triode for use
| as AF amplifier, pentode for use as AF amplifier

Maximum Ratings Typical Operation Capacitances

Triode Triode Triode
U, 300V U, =250V G —23pF
N, = 0.5W —U, —19V Co =23pF
& mA L —12mA Caa=1.4 pF
1 MQ s 1.6 mAV
M {60 Pentode
G —10pF
[ —300V Pentode Coar—0.4 pF
[ —300V U, 250V

[ oW
Ne=1.8W
Ik = 55mA

Rex = 0.5 MQ




ECL 805
Outline: 12

TRIODE-OUTPUT PENTODE with separate cathodes; triode for use
as oscillator or preamplifier, pentode for use as power stage for
vertical deflection

Maximum Ratings Typical Operation  Capacitances

Triode Triode Pentode
U, =300V Cagn <1 pF
0.5W
= 15mA
Re = 1MQ
Ur =63V
Iy =860 mA 300 V
Unc=200 V 8
50 V
e—15W
= 75mA
Ra = 1MQ
EF 40
Outline: 4 PENTODE for use as AF amplifier
Maximum Ratings ~ Typical Operation  Capacitance
. =300 V . =250Y Ci =4.5pF
No= 1W Co —5.2pF
Ug: =200 V Cigr < 40 mpF
Ng2=02W
Ik = 6mA
Ra = 3MQ
Us =63V
lr =200 mA
U= 50V
EF 41
Outline: 4 PENTODE with variable transconductance for use as RF and [F

amplifier

Maximum Ratings Typical Operation Capacitances

U, =300V U, =250V Ci = 5pF
N. = 2W l. = 6mA Co =5.7 pF
U,a' =300 V le =17 mA Cin<< 3 mpF
Ng: =03 W S =22mA/NV

lk = 10mA i =11MQ

Ra = 3MQ pezer — 18

Rez = 90 kQ

Re =325Q

1in case la<3 mA




EF 42
Outline: 4

PENTODE for use as wide-band amplifier

Maximum Ratings

! automatic bias

Typical Operation

ugzer = 83

Capacitances

G = 9pF
Co =43 pF
Can< 6 mpF

PENTODE for use as RF, IF and video amplifying tubes or as mixing

tube in TV receivers

Maximum Ratings
U. =300V

Typical Operation

Capacitances

Ci —75pF
Co =33 pF
Cia< 7 mpF

EF 85
Outline: 11

Ur =63V
le =300 mA
Une=150 V

PENTODE with variable transconductance for use as RF or IF am-

plifier

Maximum Ratings

Typical Operation

Capacitances

G =7.2pF
Co =3.2pF
Cun< 7 mpF




EF 86
Outline: 9

Ur =63V
le 00 mA
Us=150 V

PENTODE for use as AF amplifier
Maximum Ratings Typical Operation

U, =300V U. =250V
N, = 1W U = 0OV
U,z =200V Upe =140V
Ngz=02W —Uu=22V
Ry = 3MQ . = 3mA
e = 6mA Iz =06mA
S =22mA/V
tazel 38
ri 2.5MQ

Capacitances
Ci 4pF
Co =5.5pF
Cag1 << 50 mpF

EF 89
Outline: 10

PENTODE with variable transconductances for use as RF or IF

amplifier

Maximum Ratings Typical Operation

Capacitances

U =250V G =5.5pF
Un _ 85V G, —51pF
Us — OV Con <25 mpF
e = 9mA
LU= 12
e S —32mA
- s 4 mAN

2 300w n —075MO

Use—100 V -

EF 183

Outline: 10 PENTODE with varlable: transconductance for useas (F amplifier

U =63V
l: =300 mA
Un=150 V

in TV receivers

Maximum Ratings Typical Operation

U, 250V — 200V
N, = 25W - oV
Uee 250 V — 90V
—Upa= 50V = Y
Ne:  —0.65W — 12mA
Ii — 20mA — 45mA
~125mAlV
r — 500 kQ

Capacitances

G —9.5pF
Co = 3pF
Casi< 5 mpF
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EF 184
Outline: 10

PENTODE for use as IF amplifier in TV receivers

Maximum Ratings

U. =250V
N. = 25W
U 250V
—Uus = 50V
Ne:  =09W
I = 25 mA

Typical Operation

Capacitances

G —10pF
Co = 3pF
5.5 mpF

EL 41
Outline: 7

U =63V
le =710 mA
U= 50V

PENTODE for use as AF power amplifier

Maximum Ratings
U, =300 V

Ra = 1MQ

Typical Operation
U, —250V

Capacitances
[

EL 84
Outline: 12

Ur =63V
le =760 mA
Ure=100 V

PENTODE for use as AF power amplifier

Maximum Ratings

U
N.

1 automatic bias

Typical Operation

Capacitances
G = 11pF
Co = 6pF
Cag1 <500 mpF




EL 504
Outline: 18

PENTODE for use as line output tube in TV receivers

Maximum Ratings Typxcu! Operation'  Capacitance

U, 250 V U Caq1=1.75 pF
U.s? 7kV Ugs
Ug =250V —Ua
lx =250 mA las
Ra® =0.5MQ leas
N.
Nex

! measured under pulse condi
* Max pulse duratian & 22% of a cycle and max. 18 us
+ showld not exceed 2.2 M for ling eutpul application

EY 86
U =63V
le =90 mA

HIGH VOLTAGE RECTIFIER for TV receivers
Further data identical with DY 86.

HIGH VOLTAGE RECTIFIER for TV receivers
Further data identical with DY 87.

EY 88
Outline: 15

U= 63V
le =1550 mA

BOOSTER DIODE for use as line time-base circuits of transformerless
TV receivers

Maximum Ratings Capacitance
U, = 250V Co-8.9 pF
N. 5W
A 220 mA
lis = 550 mA

L —6000 V
Unii! 6600 V

* max. pulse duration is 2% of a cycle and max. 18 s
* cathode positive with respect to anode




BOOSTER DIODE for line time-base circuits of colour TV receivers

Ur=63V
e = 90 mA Further data identical with PY 500 A.
S(Y,?g v HIGH VOLTAGE RECTIFIER for TV receivers
lr =90 mA Further data identical with DY 806.
AT HIGH VOLTAGE RECTIFIER for TV receivers
Ir =90 mA Further data identical with DY 807.
EZ 40
Outline: 6 FULL-WAVE RECTIFIER
Typical Operation
U —=2x250 2x275 2 x 300 2 %350 Ven
L = 9 90 90 90 mA
Cax = 50 50 50 50 uF
Rs =2x125 2x175 2x215 2300 Q
n
18
Ur=63V
le =600 mA
U=300 V
EZ 80

Ur — 63V
le =600 mA
U =300 V

FULL-WAVE RECTIFIER
Typical Operation

Ui =2x250 2275 22300 2 %350 Veir
L = 90 90 90 90 mA
Cie = 50 50 50 50 uF
Ra =2x125 2x175 2x215 2x300 Q

EZ 81
Outline: 12

Upc=300 V

FULL-WAVE RECTIFIER
Typical Operation

U =2x250 2350 2 <450 Vi
L= 160 150 100 mA
Crie = 50 50 50 uF
Ra  =2x150 2230 2x310Q




AF TRIODE WITH 3 DIODES for FM and AM signal detections and

Ie 00 mA

ooV

Ui =95y

I —300 mA AF signal amplifications

Ue=150 V Further data identical with EABC 80.

PC 86

Us="38V TRIODE for use as UHF amplifier and selfoscillating mixer for bands

IV.and V
Further data identical with EC 86.

e TRIODE for use as UHF amplifier for bands IV and V

le —300 mA Further data identical with EC 88.

U =100 V

PC 92 i Alafi . i

Us —34V TRIODE for use as RF amplifier, selfoscillating mixer and video
1 2360 mA amplifying tube of TV receivers

U =250 V Further data identical with EC 92.

PCC 84

Outline: 9 TWIN TRIODE for use in cascode pre-stages in TV receivers

Maximum Ratings ~ Typical Operation  Capacitances

per Section per Section

U, —180V Us C = 23pF
N. = 2W — Co — 0.45pF
Ik = 22mA la Cigr = 1150 mpF
—U 50V S

PCC 88
Outline: 9

¢ 7V
lr =300 mA
U= 80V

TWIN-TRIODE for use as cascode amplifier in TV receivers

Maximum Ratings Typical Operation Capacitances

per Section per Section
U, = 90V C —33pF
(g AV C, —18pF
. — 15mA Cat=1.4 pF
S =125 mA/V
w = B9




PCC 189
Outline: 9

TWIN-TRIODE with variable transconductance for use as VHF
cascode amplifier in TV receivers

Maximum Ratings Typical Operation Capacitances
per Section per Section

G —35pF

i =1.7 pF
Caer=1.9 pF

U =72V

le =300 mA

U= 80V

Fere TRIODE-PENTODE with separate cathodes for use as frequency
= changer in TV receivers

le =300 mA

Une=100V Further data identical with ECF 80.

PCFE TRIODE-PENTODE with separate cathodes for use as mixer in

g 20 TV receivers

Ie =300 mA

U= 90V Further data identical with ECF 82.

PCF 200

Outline: 9 TRIODE-PENTODE for use in TV receivers, triode section as limiter,

noise detector, AGC amplifier, synchronizing separator and pulse
amplifier; pentode section as sound IF amplifier and video IF ampli-
fier

Maximum Ratings Typical Operation ~ Capacitances

Pentode Pentode Triode
G =21pF
Co —29pF
Cus —2.2 pF
Pentode
C — 6pF
Co —33pF
Cas1—5.6 mpF
0
5
8m
R, — 1MQ
Us —150V
U — 200V
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PCF 201
Outline: 9

TRIODE-PENTODE for use in TV receivers; triode section as line
blocking oscillator, part of multivibrator, synchronizing separator,
pulse amplifier of AGC delay diode; pentode section with remote cut-
off as video IF amplifier

Maximum Ratings

Typical Operation

Capacitance

Pentode Pentode Triode
U, =250V U, =160V Gy =241 pF
Na =21W Us = 0V Co = 3pF
Ug. =250 V Uy =110V Cie = 2pF
Ng= 0.7 W —Ua—= 1.4V P J
Ue -8V Rer= 1 MO . = 13mA enfode
le —300 mA I 20 mA e = 53mA Ci = 6pF
G150V Triode —126mAV  Co —33pF
et = 45 Cagr—5.6 mpF
. =250 V <
N, =1.5W Triode
Re = 1MQ U. =100V
Ik = 18 mA —U; = 2V
la = 14mA
S = 48 mAV
e =175
PCF 801
Outline: 8 TRIODE-PENTODE; high transconductance triode section as oscilla-

tor, pentode section for use as frequency changer in VHF TV tuners

Maximum Ratings

Pentode

U, =250V
N, = 2W
U =250V
—Un= 50V
Ra = 1MQ
le = 18 mA
Triode

U, =125V
N. =15W
—Ug = 50V
Ry  =0.5MQ
lk = 20mA

Typical Operation
Pentode
U

vz =
Triode
U, =100V

Capacitances

Triode

G =33pF
Co —1.7pF
Cuc =18 pF
Pentode

G -62pF
Co —35pF
Cir= 9 mpF




PCF 802
Outline: 8

TRIODE-PENTODE; triode section for use as reactance tube,
pentode section for use as sine wave oscillator or pulse shaper in
TV receivers

Maximum Ratings Typical Operation Capacitances

Pentode Pentode Triode
Ci —24pF
s =1.5 pF

Pentode

Ci =5.4pF
U= 9V Cag1 = 60 mpF
lp =300 mA
Uk=100V e = 47
Bf': o TRIODE-HEPTODE; triode section for use as pulse amplifier and
I —300 mA heptode section for use as noisegated synchronizing separator
Uc=100 V Further data identical with ECH 200.
FCL 62 TRI TPUT PENTODE; triod ion f fi il
Ur= 16V IODE-OU ; friode section for use as frame oscilla-
I =300 mA tor and AF n»mpllﬁer, pentode section for use as frame output tube
Ure—200 V and AF amplifier

Further data identical with ECL 82.




PCL 84
Outline: 11

Un=150 V

TRIODE-GUTPUT PENTODE with separate cathodes; triode section
for use in circuits for gated AGC, synchronizing separation, syn-
chronizing amplification and noise suppression, pentode section for
use as video output tube.

Maximum Ratings Typical Operation  Capacitances

Triode Triode Triode

Us =250V Ci = 4pF

Na= 1W Co =2.5pF

e = 12mA Cie =27 pF

Re = LHE Pentode

Pentode C = 9pF

U, =250 V Co =4.5pF

Ug =250 V Cagr << 100 mpF
L= 4

Nee=17W

li = 40 mA

Ra = 1MQ

= 36
ri =100 kQ

Ug =200 V

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use as frame oscillator or pulse amplifier, pentode section for
use as frame output tube

Further data identical with ECL 85.

U =145V
Iy =300 mA
U= 100V

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use as AF amplifier, pentode section for use as AF amplifier

Further data identical with ECL 86.
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PCL 200
Outline: 12

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use in circuits for gated AGC, pentode section for use in video
output stage

Maximum Ratings Typical Operation  Capacitances

Triode Pentode Triode
U, =250V U =150V 3pF
N, = 17W U =220V 4.4 pF
lk =15mA —Uu=21V Ci = 2.5pF
R: =0.5MQ la 40 mA Pentod

l — 8mA entode

g2
Pentode S —28mAV G —145pF
U, =250V ri 22 kQ Co = 78 pF
N.= 6W . Cir= mpF
Upe—250 V Triode
Nee=25W U 200V
Ik = 85mA —Ug =15V
Rar = 0.5 MQ la =85mA

S =52mA/V

w =55

U=200 V

TRIODE-OUTPUT PENTODE with separate cathodes; triode section
for use as oscillator and pre-amplifier, pentode section for use as
power stage for vertical deflection

Further data identical with ECL 805.
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PFL 200
Outline: 12

Ue=200 V

DOUBLE PENTODE for use as video output tube, synchronizing
separator, AGC amplifier or IF sound amplifier

Maximum Ratings Typical Operation  Capacitances

L section L section L section

U, =250V U =170V Ci = 13pF
Ue =170V Co 7 pF
—Un—27V Cus1— 100 mpF
I = 30mA .
(A F section

— 2mANV G = 10pF

r 33kQ Co =10.5pF
s = 38 Casr = 140 mpF
F section
U,
Use
—Ua
la
les
S
ri
sy

PL 36
Outline: 16

Une=250 V

PENTODE for use as line output tube in TV receivers

Maximum Ratings Typical Operation Capacitances

U, =250V U. =100V G =17.5pF
Ud = TkV Uge: =100V Co = 8pF
U =250V —Un=82V Cag1=1.15 pF
Ik =200 mA la =100 mA
Ra —0.5MQ e = 7mA
N = 12W S = 14mA/V
Ne?= 4W ppa =56

ri = 5kQ

* max. pulse duration is 22% of a cycle, max. 18 us
#if Na=8 W, Ngo —max. 5 W
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PL 82
Outline: 12

PENTODE for use as frame output tube in TV receivers and as AF

power amplifier

Maximum Ratings  Typical Operation

U. =170V
Ua =170V
—Up 104V

L — 53mA
le  — 10mA
S =10.2 mA/V
ri = 20kQ
gz — 10

Capacitances

G —11pF
C. =59 pF
Cui— 1pF

PL 83
Outline: 12

Ur =15V
lr =300 mA
Urk=150 V

PENTODE for use as video output tube

Maximum Ratings

Typical Operation

L, 250V
Uy =250 V
N, — 9W
Nee— 2W
Ik = 70 mA
Re — 0.5 MQ

Capgcitances
Ci =10.8 pF
6.6 pF

Co p!
Cas1 < 100 mpF

PENTODE for use as frame output tube in TV receivers and as AF

power amplifier
Further data identical with EL 84

PL 95
Outline: 3

Urk =100 V

PENTODE for use as AF power amplifier

Maximum Ratings Typical Operation

Uiy = 550V U, =250V
U, =300V Up =250V
Ug — 300V —Ua= 9V
N. = 6W i — 2%mA
Nge =1.25 W I —45mA
Ik = 35mA S = SmAV
Ra = 2MQ e = 17

R = 80kQ

Capacitances
C =53pF
Co =3.5pF
Cag1 <400 mpF
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PL 500

BEAM PENTODE for use as line output tube in TV receivers
All data are identical with PL 504.

Ur = 40V
le 00 mA
Uix=250 V

EJ(LiMN v BEAM PENTODE for use as line output tube in TV receivers
Iy =300 mA Further data identical with EL 504.
Unc=220 V
PL 508
Outline: 17 PENTODE for use as frame output amplifier in colour TV receivers
Maximum Ratings ~ Typical Operation ~ Capacitances
Us =400V U, =190V C =18pF
Uast =25kV Ugz Co 0 pF
Uge =275V —U, Cag1=1.4 pF
N. =12W la
e — 3W les
Ik =100 mA s
Ra 1MQ e =
1 max. pulse duration is 5% of a cycle and max. 1 ms
Us =17V
le =300 mA
Une=220 vV
PL 509
Outline: 21 PENTODE for colour TV line deflection circuits
Maximum Ratings ~ Typical Operation?  Capacitances
Uso = 700V U, =160 50V Ci=2.5pF
Uit — 7000 V Ugs— 0%
Us = 50V U =160 175V
Ups = 275V Ua= 0 10
N, = 30w l. =14 08A
Ne = 7W le — 45 70 mA
Ik = 500mA
ks = 1.2A
R = 0.5MQ

* max. pulse duration is 2% of a cycle and max. 18 us
¢ measured under pulse conditions
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PL 519
Outline: 21

U =250 V

PENTODE for colour TV line deflection circuits

Maximum Ratings Typical Operation*  Capacitance

U. =160 50V Cuq1=2.5 pF
Us= 0 0V
Ue=160 175V
Ua= 0 10V
l. =14 08A
le = 45 70 mA
s =14A
Ra = 05Q

i max. pulse duration is 229 of a cycle and max. 18 us
* measured under pulse conditions

PY 81
Outline: 15

BOOSTER DIODE for use in line time-base circuits of transformerless
TV receivers

Maximum Ratings Capacitance

Uy =250V Co—6.4 pF
Na 35W

R 150 mA

e —450mA

Uit = SkV

R =800

i max. pulse duration is 227 of a cycle and max. 18 us
* cathode positive with respect to anode

Ue =17V
le =300 mA
U = 5kV
PY 82
Outline: 12

Un=550 V

HALF-WAVE RECTIFIER
Typical Operation

Ue =250 220 127 Ve
Us =195 195 127V
l, =180 180 180 mA
Re 125 65 0Q
Cae = 60 60 60 uF
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PY 83
Qutline: 13

BOOSTER DIODE for TV receivers

Maximum Ratings Capacitance
—U gt = 5kv Co=9.2 pF
Ia =175 mA

las =500 mA

N. =35W

1 max. pulse duration is 22%, of a cycle andsmax. 18 us
* cathode positive with respect to anode

U =20V
le =300 mA
Uns' = SkV
PY 88 BOOSTER DIODE for use as line time-base circuits of transformerless
Ur 30V TV receivers
! 300 mA | identi i
L[Jm‘ 66 kY Further data identical with EY 88. |
* max. pulse duration is 22°, of a cycle and max. 18 us
o \ =
PY 500 A
Outline: 19 BOOSTER DIODE for time-base circuits of colour TV receivers

Maximum Ratings Capacitance
N, 1MW .=13.5 pF
L 440 mA

ks 1A

Uit = 5.6kV

* max. pulse duration is 227, of a cycle and max. 18 us
* cathode positive with respect fo anode

Us 42V

Ie 300 mA

Ui =63 kV

il , , B

|
i S,Aszcagov TRIPLE DIODE-TRIODE for AM and FM signal detection and AF

If —100 mA ‘ signal amplification

U =150 V Further data identical with EABC 80.

LLJ',AFJ;% v DIODE-PENTODE for use as RF, IF or AF amplifier

Ie 100 mA Further data identical with EAF 42.

U= 150V




Us = 14V TWIN DIODE WITH TRIODE for AF amplifiers
le =100 mA Further data identical with EBC 41.
Ure=100 V

TWIN DIODE AND TRIODE WITH VARIABLE TRANSCONDUC-
TANCE for RF, IF or AF amplifiers

Further data identical with EBF 80.

UCH 42
Us = 14V | TRIODE-HEXODE for use as frequency changer and phase inverter
lr =100 mA Further data identical with ECH 42.
Un =150 V
|
UCH 81 |
U = 19V TRIODE-HEPTODE; heptode section for use as mixer, RF or IF ampli-
I =100 mA | fier, triode section for use as oscillator in AM or FM receivers.
Un=100V Further data identical with ECH 81.
|
|
|
l
| UF4t X
‘ Ur =126V PENTODE for use as RF or IF amplifier
| 1e =100 mA Further data identical with EF 41.
‘ U= 150V
|
UL 4 |
Ur = 45V PENTODE for use as AF power amplifier
le =100 mA Further data identical with EL 41.
U =150V
gz,,‘n:‘: 20 HALF-WAVE RECTIFIER
Typical Operation
Us =250 Ve
ls =140 mA
Ra >175Q
Cax — 60 uF
Ur = 50V
Iy =100 mA
Ur—500 V
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uUY 41

Outline: 5 HALF-WAVE RECTIFIER
Typical Operation
U. 220 Ver
I = 80mA
Ra =160 Q
Cax = 50uF
N
18
U =31V
lr =100 mA
U =300 V
UY 82
Ur — 55V HALF-WAVE RECTIFIER
le =100 mA Further data identical with PY 82.
Un=550 V
E80CC

TWIN TRIODE with separate cathodes, for use in professional and
commercial equipments
Capacitances

Maximum Ratings Typical Operation

per Section per Section

U.o =600V U,=250 vV Ci = 24pF
U, =300V la = 6mA Co —0.45 pF
N. = 2W S =55mA/V Cig= 3.1 pF
Ik 12 mA u = 30

—U, =200 V

Re = 94

E81H
Outline: 11

le mA
Une=120V

HEPTODE with two linear control grids

Maximum Ratings  Typical Operation  Capacitances

Uso =500V U, =150V G —=53pF
U. 250V Uge= 75V Co =6.7 pF
Ugzo =500 V Uge= 75V Can<0.1 pF
Ug =125V Ua= 0V

Ugeo =500 V la 7 mA

Uge =250V lez = 6.6 mA

N, =12W

Ne: =08 W

Nge = 0.4W

le = 20 mA
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ESIL

Outline: 11 OUTPUT PENTODE for use in telecommunication equipments
Maximum Ratings Typical Operation Capacitance
Uio =550 V U, =210V Ca1<0.02 pF
U, =210V U= 0V
N. =45W Up=210V
Ug: =210V la = 20mA
Ng: =1.2W lgz =53 mA
Ik = 30mA L3 11 mAV
ri =0.4MQ
Ur =63V
le =375 mA
Us =120V
E 83F
Outline: 11 WIDE-BAND PENTODE for use in telecommunication equipments
Maximum Ratings Typical Operation Capacitance
U.o =550 V U, =210V Capr <15 mpF
U, 210V Ua— 0V
N, =21W U =120V
Ugp =210V la = 10mA
Nge =350 mW la =21 mA
I 16 mA S 9 mA/V
ri =05MQ
E 88CC [
Outline: 9 TWIN TRIODE for use in cascode circuits, HF or IF amplifiers, mixer

or phase inverter stages, multivibrators and in cathode followers

Maximum Ratings ~ Typical Operation  Capacitances

per Section per Section

Uso =550V U, 100V G — 3pF
Ua 220V la 15 mA Co 8 pF
N 1.5W S =125mAV Cag=1.4 pF
—U,;—200 V w = 33

Ik = 20mA Reg — 300 Q

U =150V




E 130L OUTPUT PENTODE for use as wide band amplifier, cathode fol-

Outline: 22 lower, series regulator tube for stabilised d.c. supply
Maximum Ratings Typical Operation Capacitances
U.o =2000 V U =250V Ci =35pF
U, = 900V Uge Co =17 pF
N, = 275W —U Cir= 2 pF
Ugzo = 550V la
Uge = 250V S
Neg = 5W
Ik = 300 mA ri
U =63V
I =17A
Ug =100 V
18062
Outline: 11 WIDE-BAND PENTODE for use in telecommunication equipments
Maximum Ratings Typical Operation Capacitances
50 V Ua 210V Ci =8.0pF
U = 0V Co =3.5pF
U =120V Cie1 <150 mpF
la = 10 mA
N = 9mAV
ri  =05MQ
vgos = 34

OQUTPUT PENTODE for use in telecommunication equipments

18046
Outline: 11
Maximum Ratings ~ Typical Operation  Capacitances
G =M.5pF
Co — 6.5pF
Ci— 20 mpF

Ur = 20V
Ir =135 mA
Une=120V

L

1-34



€ ao
s o €30
[ oy
£ 90/12V 8 ©
paJinduwi ag |j1m 93ubWI0}ad 3Gn) sIMIBY4O
5100y g Ul 931} 10 32UO “sanulW 0Z 4SD3] 4D JO UOHIPUOD Buljpiado 94Dis-ApDals D Aq Pamojioj aq
Ajuo pajpadal aq ADW SPDOJIBAO LIOYS YaNS S Q) PIIIX3 O} jOU UOHDINP 5 Jsnw potad BulDIs sIyL s Q) BUIPIIIXD OuU Potad BUILIDIS D 19AC PABDIAAY |
€ 06+ 95— | eSL 0oL Sy 061 0g SLL S 9L 054 i ZY0/zo0s1
€ 06+ T§S— | 2SL 0oL St 8¢l 0g Sl ) L 801 904 280/10804
4 06t "§5— 052 v 114} oL SS 3 18 S8 €8 €90/12Vs8
0z 06+ "7 T§§— | 1001 0oL SS S8l o7 0z S 9L €51 L £ao
0z 06+ 55— 1001 00L G sel oy 0z S 9Ll | 801 £0L £20
0z 06+ "S§— | 0L 0oL 9 Sob oy 0z S S8 SL 89 £vO
Do yw (6] A yu yw yu A ) A
a ) Y sewsxpy | e o oy ) o 2ue )
AUINO adA|
uoypiadQ |pa1dA | Juaa1nd apoun Hg doup 26pjjoA apouy

SYOLVINO3Y IDVLIOA

1-35



all dimensions in mm

)

OUTLINES,

@ © 0]
£ 8
2 i
W\‘ ) £09 xew W ——
T asxew . _taen \
oL vew
L) @
H o g
IR g :

I 977 Xew
975 Xew

At

oy xew

905 xew

=

5

max @19

max @ 22

G Xeur

19 xew

max 22

0L Xew

LL ¥eul




@
o
n ="
i — 3
] 3
—> £
7L xew
8L xew
56 xew =
ol xew !
- =
- g
'Y
&l
| o]
i

maxe22,2

1-37



max @ 302

5901 xew
Z51i xew

max 30,2

55 xew

<01 xew

max @302

vu[ B T

2'e8 xew

-

2915

max©387
max o437

[

max ¢ 33,7

a4z

i




- | | - |

= == -

2

|

INTERCHANGEABILITY LIST

In the following list the TUNGSRAM equivalents to other makes
are indicated. Type designations without brackets are direct
equivalents, while those in brackets are near equivalents only.

TUNGSRAM TUNGSRAM TUNGSRAM

Tres Type Free Type Txee Type
AA 61 ECC 40 N 154 82 6ADB (EBF 89)
B 152 ECC 81 N 308 (PL 36) 6AJ8 ECH 81
8309 £CC 81 N 329 L 82 6AKS EABC 80
B 319 (PCC 84) N 369 PCL 82 6AL3 8
B 329 ECC 82 N 709 L84 6ANT (ECH 81)
B339 ECC 83 OA?2 150C2 6AQB ECC 85
B 719 ECC 85 OA 3 R 75 6BH5 (EF 89)
BF 61 L 0B 2 108C1 68KE (EF 86)
cv 283 EAA 91 oc3 VR 105 6BME ECL 82
CV 455 ECC 81 oD 3 VR 150 6BQS5 EL 84
Cv 491 ECC 82 0G 3 85A2T 6874 z40
CV 492 CC R19 (DY 86) 6BW4 EZ 81
cv 1375 EF 85 U2 EY 86 6BW7 (EF 80)
Cv 1376 EF 80 3 EY 86 6BX6 F 80
CV 1535 EZ 80 U 119 uy 85 6BY7 EF 85
Cv 1977 UL 41 U142 Uy 41 6C10 ECH 42
Cv 2128 ECH 81 U 150 EZ 40 6C12 ECH 81

2901 EF 86 U153 PY 81 6CAG EZ 81

2966 EY 86 U154 PY 82 6Ci5 EF 41
Cv 2975 EL 84 U192 PY 82 6CKs EL 41
Cv 3882 EBC 41 U39 (PY 82) 6CM4 EC 86
Cv 3883 EAF 42 U 381 Uy 8 6CT7 EAF 42
CV 3884 ECC U 404 (UY 41) 6CU7 ECH 42
Cv 3885 EF 40 709 7 81 6CV7 EBC 41
Cv 3887 EF 42 UCH 171 (UCH 81) 6DA6 EF 89
Cv 3888 ECH 42 Ul 12 EZ 81 6DC8 EBF 89
Cv 3889 EL 41 Vi AZ 41 6DL4 EC 88
Cv 3891 EZ 40 v 61 EZ 40 6058 H 83
Cv 3892 AZ 1 W 142 UF 41 6DT8 (ECC 85)
Cv 5072 EZ 81 W 719 EF 85 6ECT (EF 89)
Cv 5156 £F 89 w729 (EF 85) EHT £F 183
CV 5192 PCC 84 WD 142 UAF 42 6EI7 EF 184
D 2M9 EAA 91 WD 150 EAF 42 6EL7 F 80
D 121 (UAF 42) WD 709 £BF 80 6F18 (EF 89)
D 152 AA 91 X 119 UCH 81 6F19 EF 85
DH 150 EBC 41 X 142 UCH 42 6F20 (EF 85)
DH 718 EBC 41 X 143 ECH 21 6F23 (EF 80)
DH 719 EABC 80 X 150 ECH 42 6F24 (EF 184)
E 2163 CC 82 X 719 ECH 81 6F25 (EF 183)
E 2164 CcC Z 150 EF 42 6F29 F 183
E 2175 ECC 81 Z 152 EF 80 6F30 EF 184

238. (EY 86) Z 329 (EF 80) 6F40 F 86
EBF 171 (EBF 80) zZ79 EF 80 6FD12 EBF 89
£BF 175 (EBF 89) z 79 EF 86 FG6 M 84
ECH 113 ECH 42 ZD 152 EBF 80 6GBSA EL 504
ECH 171 (ECH 81) 18G2 Y 51 6GKé (EL 84)
F174 (EF 80) 1802 DY 802 6GW8 CL 86
EF175 (EF 85) 1H2 DY 86 6K X8 ECC 808
EF 804 (EF 86) 152 DY 8 61X8 CH 8
EL 171 (EL 84) 1524 DY 87 612 ECC 85
LN 152 L 80 1X2A (DY 86) 6013 ECC 88
LN 309 (PCL 82) 1X28 (DY 86) 6L03 EBC 41
LN 329 (PCL 82) 4CMé& PC 86 6LD12 EABC 80
LZ 319 (PCF 80) 4DL4 PC 88 6M5 (EL 84)
LZ 329 PCF 80) 4HAS PC 900 6NB F 80
N 142 uL 41 bAB4 C 92 6NBK (EBF 89)
N 150 EL 41 6ABB ECL 80 P15 84
1-39



TUNGSRAM TUNGSRAM TUNGSRAM

Type Type Type Type Type Type
6PD12 EBF 89 1257 UAF 42 30F27 (EF 184)
652 EY 86 14GW8 PCL 86 30L1 PCC 84
652A EY 87 14K7 UCH 42 30P4 (PL 36)
658 EY 86 14Y7 (UCH 81) 30P16 PL 82
8T8 (EABC 80) 15CW5 PL 84 30PL1 (PCL 82)
8Vi Z 80 15DQ8 PCL 84 30PL13 (PCL 82)
7AN7 PCC 84 6AS5 L 82 31A3 Uy 41
7DE7 (EF 80) 16A8 PCL 82 38A3 UY 85
7DJ8 PCC 83 16Y9 PFL 200 40KG6 PL 509
7ES8 PCC 189 7C8 UBF 80 5A5 UL 41
7EC7 (PCC 189) 17KW6 PL 508 62DDT EBC 41
8D8 (EF 86) 17V9 PFL 200 62TH ECH 42
8GJ7 PCF 801 1723 PY 81 64SPT EF 80
8U9 PCF 201 17Z3A PY 83 66KU EZ 40
9A8 PCF 80 18GV8 PCL 85 67PT EL 41
9AKS PABC 80 19A18 UCH 81 121vP UF 41
907 (EF 85) 19D8 UCH 81 141TH UCH 42
9IW8 PCF 802 195U PY 82 163Pen PL 82
9U8 CF 8 19Y3 PY 82 315U Uy 41
9vo PCH 200 25E5 PL 36 451PT UL 41
10C14 UCH 81 28GB5 PL 500 3885 EF 40
12AC5 UF 41 PL 504 3887 EF 42
12AT7 ECC 81 30AE3 Y 88 5879 (EF 86)
12AU7 ECC 82 30C1 PCF 80 6267 EF 86
12AX7 ECC 83 30F5 (EF 80) 7025 (ECC 83)

1-40




TUNGSRAM

OSCILLOSCOPE
AND
MONTOR

- - - - -A ‘- -' ‘-4 - - -
.






TYPE DESIGNATION SYSTEM

symbol

old

new

first letter

focus

D: electrostatic deflection and

D: single trace oscilloscope tube
M: monitor tube

second letter

designation system

B, G, H, L, N, Por W: cf. screen

before the group
of numbers

third letter

M: multiple trace tube

number preceding hyphen

screen diameter or screen diagonal in cm

| number following hyphen

serial number indicating a particular design or development

final letters

F: flat faceplate

BE, GH, G, GL, GM, GR, LD or
of. screen designation system

For eliminating the parallax the oscilloscope- and monitor tubes can be provided with
internal graticules. These tubes are available on special order. The type designation of
tubes with not illuminable graticules must be completed with /01, /03, /05, etc., while those
with illuminable graticules with /02, /04, /06, etc. and those with illuminable graticules and
provided with fittings for illumination with /02S, /04S, /06S, etc.

SCREEN DESIGNATION SYSTEM

Code Screen colour
new od | EA fluorescence phosphorescence e
BE B P11 blue blue medium short
GH H P31 green green medium short
GJ G P1 yellowish green yellowish green medium
GL N Pl __yel!o!«ish green yellowish green medium short
GM P P7 bluish white yellowish green long
GR - P39 yellowish green yellowish green long 1
LD L P33 orange orange very long
- i
Lw w P4 white white medium
sistence is defined as the period of time during which brightness diminishes to 1/10 of its
initial value.
Persistence JEDEC description
[ — " veryshont -
¥7 Tus... 105 ] © short T
[ 104 ... 1ms B medium short
1 ms...100 ms . . medium
100 ms... 1s R long o
[ overts | verylong J
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EXPLANATION OF SYMBOLS

A

Qyeoeilly

b

B

D, and D,
D; and D,
dio

das

f

91- 94

Ie

i.c.

k

m

1

U

Uiy Usg
Use

Ug,. . Ug,q

—Ug; cut off

Ui

side connection according to JEDEC J1-22

ancde 1...4

metal rimband

side connection according to JEDEC 11-21

horizontal deflection plates

vertical deflection plates

horizontal deflection factor

vertical deflection factor

heater

grid1.. .4

heater current

internal connection; base connection should not be used as tie point for
components

cathode

external conductive coating

heating time

anode voltage

voltage of anode 1...4

heater voltage

DC voltage between grid 1...4 and cathode

negative grid bias for the visual extinction of undeflected focused spot (af
oscilloscope tubes) and for raster (at monitor tubes)
voltage between grid 1 and cathode at cathode control

All voltages refer to cathode unless otherwise stated.

In double-trace oscilloscope tubes the equivalent electrodes are distinguished by subscripte

aand b.
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D.7-113 D.7-113 F

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

ey pp

Deflection Method: electro-
static, symmetrical

Focusing Method:
electrostatic

Heating
Ug 63V
l¢ 600 mA

Maximum Ratings

U 2.5kV
Ua 1kV
Accessories

Socket: VST 5
Metallic Shield: ART 1

é‘ | in small size portable oscilloscopes for medical

s | DB 7-113 DB 7-113 F
| DG 7-113 DG 7-113 F
l DN 7-113 DN 7-113 F
DP 7-113 DP 7-113 F
Base Connections Deflection

Uas 2 kV

Ua — 320...600'V
=V cucotr 45...90V

dyy 39.4...53.5 V/em

dyy 30...41 V/em

with spherical faceplate (D. 7-113) and flat face-
plate (D. 7-113 F) respectively, for medium oper-
ating voltages

? Application

and industrial purposes

Screen Types

(bottom view) (viewed from screen end)

;«f
—g
3k
4—a,
5—D,
6—D,
7—a,
8—D,
9—D,
10—i.c
" —f
Base Minimum Useful Screen

Medium-Shell Magnal, Diameter 70 mm

11-pin, JETEC No. B11-66

Typical Operation

1I-3




D.7-115 D.7-115 F SINGLE TRACE OSCILLOSCOPE TUBE

with spherical faceplate (D. 7-115) and flat face-
plate (D. 7-115 F) respectively, for medium oper-
ating voltages

Application

in small size portable oscilloscopes for medical
and industrial purposes

Screen Types

DB 7-115 DB 7-115 F

DG 7-115 DG 7-115 F

DN 7115 DN7-115F
System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

|
5 5 //-rl\\‘\
[ o 0,
- 3 ()
T, /
Mg il
| et
[ Deflection Method: Base Minimum Useful Screen |
electrostatic, symmetrical Medium-Shell Diheptal, 12- Diameter 70 mm i
Focusing Method: pin, JETEC No. B12-37 |
electrostatic
Heating Typical Operation
Ur =63V = 2 kV
| Iy =600 mA =320...720V
= 30...90V
= 75 V/em
Maximum Ratings = 59 Viem
Uae=2.2 kV
Ua=11kV
Accessories

Socket: VST 4 or VST 6
Metallic Shield: ART 6
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D.7-116

D.7-116 F

SINGLE TRACE OSCILLOSCOPE TUBE

proeey

System Structure

Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating
Ur — 63V
lr =600 mA

Maximum Ratings

Accessories

Socket: VST 4 or VST 6
Metallic Shield: ART 5

with spherical faceplate (D. 7-116) and flat face-
plate (D.7-116 F) respectively, post-deflection
accelerator for medium operating voltages

Application

Screen Types

DB 7-116
DG 7-116
DN 7-116
DP 7-116

Base Connections
(bottom view)

>RRAc0ENURGR -

Base

Medium-Shell Diheptal, 12-

pin, JETEC No. B12-37

Typical Operation

Uia 4 kV

Uae = 2 kV

Ua =400...690 V
—Ugtaurorr = 30...90 V

dy = 6&7...91 Vjem

day 49...67 Viem

Post-Deflection Accelerator Terminal: VST 2

in small size portable oscilloscopes for medical
and industrial purposes, extremely suitable for
small oscillosynchroscopes

Deflection
(viewed from screen end)

Minimum Useful Screen
Diameter 70 mm
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DG 7-123

SINGLE TRACE OSCILLOSCOPE TUBE

|58

_ 19

_max 10

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, D,, asymme-
trical (D, must be connected
to a,), Dy, symmetrical
Focusing Method:
electrostatic

Heating

Us =63V

l: =300 mA
Maximum Ratings
U= 1kV

Uan— 0.4 kV

Accessories
Socket: VST 8
Metallic Shield: ART-K411

for asymmetrical operation with short overall
length for low operating voltages

Application

low anode voltage indicator tube for asym-
metrical operation

Base Connections Deflection
(bottom view) (viewed from screen end)

Base Minimum Useful Screen
Small-Button Unidecar, 11. Diameter 60 mm
pin, JETEC No. E11-22

Typical Operation \

Uae = 0.8 kV
Ua = 0...180V
—Ugcuor — 80...160 V
dps = 36...44 V/em
dyy = 24...30 Viem
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D.7-124

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical
Focusing Method:
electrostatic

Heating
U =63V
le =300 mA

Maximum Ratings
U= 1kV
Ua = 0.4 kV
Accessories

Socket: VST 8
Metallic Shield: ART-K411

for symmetrical operation with short overall
length for low operating voltages

Application

low anode voltage indicator tube for sym-
metrical operation

Screen Types

DG 7-124
DN 7-124

Base Connections Deflection

(bottom view)

(viewed from screen end)

Base

Small-Button Unidecar, 11-
pin, JETEC No. E11-22

Minimum Useful Screen
Diameter 63 mm

Typical Operation

Uaz = 0.8 kV

Uar = 0...180 V
—Ugt curorr —80...160 V

1 = 36...44 V/cm

day — 24...30 V/em




D.7-125 SINGLE TRACE OSCILLOSCOPE TUBE

with cathode of low filament input power,
reduced warm-up time, flat faceplate and short
i g overall length for low operating voltages

Application

in small size portable transistorized oscilloscopes
and other equipment of low operating voltage

Screen Types

DG 7-125
e DP 7-125
BH l
—
System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

o
0
s
Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical Small-Button Unidecar, 11- Diameter 65 mm
Focusing Method: pin, JETEC No. E11-22
electrostatic
Heating Typical Operation
Ur =63V Uaa = 0.8 kV
le =95 mA Ua =0...180 vV
—Ugrceor =30...60 V
dys =36...44 V/em
Maximum Ratings dyy =24...30 V/em
Ui =1.6 kV
Ua =0.4 kV

Accessories

Socket: VST 8
Metallic Shield: ART-K591
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D.7-126

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

o,

» 90
e

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V
It =300 mA

Maximum Ratings
U= 4 kV
U= 1kV
Ui 0.4 kV

Accessories
Socket: VST 8
Metallic Shield: ART-K501

Post-Deflection Accelerator Terminal: VST 2

Base Connections
(bottom view)

1—f

2—f

3—g,
4—k
5—a,
6=,
7 —Ds
s:&
10— D;
M —ic
A—a,
Base

Small-Button Unidecar, 11-
pin, JETEC No. E11-22

Typical Operation

with spiral post-deflection accelerator, for me-
dium operating voltages

Application

in small oscilloscopes of high brightness and for
other equipment; with W-screen as monitor
tube in small size display devices

Screen Types

DB 7-126
DG 7-126
DN 7-126
DP 7-126
DW 7-126

Deflection
(viewed from screen end)

Minimum Useful Screen
Diameter 68 mm

= 4 kv
= 11k
= 0...250V
—80...180 V
=55...62.5 V/em
—37.5...46 V/em
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DG 7-131

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure

1—f
2—g,
o 0, 3—k
o, 0. 4—a,
" g 6—D,
e 7—0D,
8—a,
f 9—D,
[+ 10—D;
3 12 —f
Deflection Method: Base

trical (D, must be connected
to a,), Dy, symmetrical
Focusing Method:
electrostatic

Heating

U =63V U.,
I =300 mA U,
Maximum Ratings a
Ui =08 kV .
Ua=0.2kV

Accessories

Socket: VST 10
Metallic Shield: ART-K461

Base Connections
Arrangement of Electrodes: (boftom view)

electrostatic, D,, asymme- g iiShell Duodecal, 12- Diameter 63 mm
pin, JETEC No. B12-43 ’

Typical Operation

= 0.5 kV

= 0...120V

—Ugrcuor = 50..,100 V
=333

~1838...232 Viem

1

for asymmetrical operation with low operating |
voltages

Application

low anode voltage indicator tube for asym-
metrical operation in direction D,

Deflection
(viewed from screen end)

B

Minimum Useful Screen |

1110



DG 7-132

SINGLE TRACE OSCILLOSCOPE TUBE

max172

System Structure

Arrangement of Electrodes:

for symmetrical operation with low operating
voltages

Application

low anode voltage indicator tube for sym-
metrical operation

Base Connections Deflection

(bottom view) (viewed from screen end)

Deflection Method:
electrostatic, symmetrical
Focusing Method:
electrostatic

Hecting
Ur - 63V
le =300 mA

Maximum Ratings
Ui=- 0.8 kV
Uai==0.2 kV
Accessories
Socket: VST 10

Metallic Shield: ART-K461

Base Minimum Useful Screen
Small-Shell Duodecal, 12- Diameter 63 mm
pin, JETEC No. B12-43
Typical Operation
Uae = 0.5 kV
Ua 0...120 vV
—Ugreuor — 50...100 V
d. ~333...41.5 V/em
dyy ~188...23.2 V/em
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D. 7-176 SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with flat faceplate
and mesh post-deflection accelerator, for me-
dium operating voltages

Application

in small size transistorized broad-band oscillo-
scopes

Screen Types

DB 7-176
DG 7-176
DH 7-176
DN 7-176
DP 7-176

System Structure Base Connections Deflection
Arrangement of Electrodes:  (bottom view) (viewed from screen end) |

o, 3
a
o, o
an
a
a i
it
k
Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical special, 14-pin tion
Focusing Method: in direction Dy,: 65 mm
electrostatic in direction Dy,: 50 mm
Heating Typical Operation
Usr =63V Uas
le =300 mA Uaza
a1
Maximum Ratings —Ugt cut o
d
U= 8kV 12 )
Uisa— 1.2 kV day —4.25...5.85 V/em
Ua = 1kV
Accessories

Socket: VST 7
Metallic Shield: ART 4
Post-Deflection Accelerator Terminal: VST-K005
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D.7-178 SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with flat faceplate
and spiral post-deflection accelerator, for me-
dium operating voltages

Application

in small size transistorized broad-band oscillo-
scopes

Screen Types

DB 7-178
DH 7-178
DN 7-178
DP 7-178

System Structure Base Connections Deflection
Arrangement of Electrodes:  (bottom view) (viewed from screen end)

o 0,
B o.
a g:
i

Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical special, 14-pin tion at U/ U, — 4
Focusing Method: in direction D,,: 60 mm
electrostatic in direction Dy,: 45 mm
Heating Typical Operation
Ur =63V Uy = 4 kV
I =300 mA Uaza = 1 kv

Uar = 35..165 V
Maximum Ratings —Ug1 cut oft 30...60 V

o = 31...40 V/cm

Ui = 5kV 3 7V
U 1.6 kY dyy =10.5::13. cm
Ua = 1kV
Accessories

Socket: VST 7
Metallic Shield: ART 4
Post-Deflection Accelerator Terminal: VST-K005
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D 1012..

SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with flat faceplate
and spiral post-deflection accelerator for me-

dium operating voltages

Application

Screen Types

D 10-12 BE
D 10-12 GH
D 1012 GL
o D 10-12 GM

System Structure Base C

in medium size universal oscilloscopes

Defl

Arrangement of Electrodes: (bottom view)

(viewed from screen end)

Deflection Method: Base
electrostatic, symmetrical special, 14-pin
Focusing Method:
electrostatic
Heating Typical Operation
U =63V Uz = 4 kV
e =300 mA Usza 1 kv
Ua =50...200 V
Maximum Ratings —Usicwor = 25...67 V
d 24...31 V/em
Uia = 5kV -
Un— 22KV dyy =8.6...11 V/em
Uu = 1.5kV
Accessories

Socket: VST 7
Metallic Shield: ART-K451
Post-Deflection Accelerator Terminal: VST 2

mum Useful Deflec-

in D,, direction: 85 mm

in Dy, direction: 60 mm
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—a 2B

Il G = N .

q

-

SINGLE TRACE OSCILLOSCOPE TUBE

D. 10-111
of high deflection sensitivity, with metal backed
flat faceplate and mesh post-deflection acceler-
ator, for medium operating voltages
#1001
o (-] i 7‘7 ‘ i H
i gl Application

in small size transistorized broad-band oscillo-

scopes

Screen Types

DB 10-111
DH 10-111
DN 10-111
DP 10-111

Defi

System Structure Base C il
Arrangement of Electrodes: (bottom view)

Deflection Method: Base
electrostatic, symmetrical special, 14-pin
Focusing Method :

electrostatic

Heating Typical Operation
Usg =63V Uis
i =300 mA Uaza

Ut =100. ..
Maximum Ratings —Ugrcuwrorr = 40...80V
Us = 8KV g” - 12‘2 xz’;“
Usea= 2.2 kV 8 !
U = 1kV

Accessories

Socket: VST 7

Metallic Shield: ART-K531

Post-Deflection Accelerator Terminal: VST-K005

(viewed from screen end)

Minimum Useful Deflec-
tion

in direction D,: 80 mm

in direction Dy,: 60 mm

15



D1319.. SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with metal-backed
flat faceplate, spiral post-deflection accelerator
and small capacitance deflection plates with side |
contacts, for high operating voltages

Application

in broad-band oscilloscopes of high cut-off
frequency

e

Screen Types

D 13-19 BE
D 13-19 GH
D 1319 GL
D 1319 GM
System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

| 2
|
|
| Deflection Method: Base Minimum Useful Deflec-
‘ electrostatic, symmetrical Medium-Shell Diheptal, 12- tion at U.s/ V.o =6
Focusing Method: pin, JETEC No. B12-37 in direction D;,: 100 mm
electrostatic in direction Dy,: 60 mm
Heating Typical Operation
U —63V Uss = 10 kV
Iy =300 mA Uiz = 1.67 kV
" 5 U =320...500 V
Maximum Ratings —Ustcwor = 53...82V
Uis = 12kV 12 = 27...32 Vjem
Usea = 2.2 kV dyy =9.5...124 Vjem
Ua =1.5kV
Accessories

Socket: VST 4 or VST 6

Metallic Shield: ART-K002

Post-Deflection Accelerator Terminal: VST-K005
Side Contacts: VST 9 (5 pcs.)
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D 13-21

o SINGLE TRACE OSCILLOSCOPE TUBE

D 13-21 BE

D 13-21 GH

D 13-21 GL
System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical Medium-Shell Diheptal, 12- tion at U.s/U.n—6
Focusing Method: pin, JETEC No. B12-37 in direction Dy,: 100 mm
electrostatic in direction Dy,: 40 mm
Heating Typical Operation
U =63V Uiz = 10 kV
lr =300 mA Uaza = 1.67 kV

o . Ua =200...500 kV
Maximum Ratings —Ugicucor = 50...80 kV

Accessories

Socket: VST 4 or VST 6

Metallic Shield: ART-K002

Post-Deflection Accelerator Terminal: VST-K005
Side Contacts: VST 9 (5 pcs.)

of high deflection sensitivity, with metal-backed
flat faceplate, spiral post-deflection accelerator
and small capacitance deflection plates with side
contacts, for high operating voltages

Application

in broad-band oscilloscopes of high cut-off
frequency

Screen Types

1.2 kV e —27...335 Vjem
24 kv da —57...72 Viem
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D 13-26 .. SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with metal-backed
flat faceplate, mesh post-deflection accelerator,
small capacitance deflection plates with side
contacts and correction coils, for high operating
voltages

Application

in transistorized broad-band devices

Screen Types

D 13-26 BE

D 13-26 GH

D 13-26 GL

D 13-26 GM
System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical special, 14-pin Diameter 114 mm
Focusing Method:
electrostatic
Heating Typical Operation
Us =63V Uia = 15 kY, |
lr =300 mA Uiz = 1.5 kV
3 3 U =375...625V
Maximum Ratings —Utcwor — 40...90V
Ui =16.5 kV dy, = 8...11V/em
Ussa—= 2.5 kV dgy =23....3.5 V/em
Ua = 25kV
Accessories

Socket: VST 7

Metallic Shield: ART-K001

Post-Deflection Accelerator Terminal: VST-K005
Side Contacts: VST 9 (5 pcs.)
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D 13-27.. SINGLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with flat faceplate,
spiral post-deflection accelerator and ray ex-
tinction, for medium operating voltages

max @ 1345

Application

in universal oscilloscopes and medical instru-
ments

Screen Types

D 13-27 GH

D 13-27 GL

D 13-27 GM
System Structure Base Connections Deflection
Arrangement of Electrodes:  (bottom view) (viewed from screen end)

)
0
0; e
a o,
a a
2 .
A s
i
Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical special, 14-pin tion
Focusing Method: in direction Dy,: 100 mm
electrostatic in direction Dy,: 80 mm
Heating Typical Operation
Us =63V Uas 5 kv
Ir =300 mA Ussa = 1.5 kV
. " Uar —200...380 V
Maximum Ratings —Ugt oo = 38...135 V
U — 5kV di. - 21...27 Viem
V=17V dis 98...12.2 V/cm

Ua —1.2kV

Accessories

Socket: VST 7

Metallic Shield: ART-K521

Post-Deflection Accelerator Terminal: VST-K005
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D. 13-111

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical
Focusing Method:
electrostatic

Heating
Us =63V
lr =600 mA

Maximum Ratings
Us=22 kV
Ua=1.1kV
Accessories

Socket: VST 5
Metallic Shield: ART-K006

for medium operating voltages

Application

in low frequency oscilloscopes and industrial
instruments

Screen Types

DB 13-111
DG 13-111
DN 13111

Deflection
(viewed from screen end)

Base Connections
(bottom view)

1—f

2—i.c

3—D, |
4b—a,

5—i.c ‘
6—D, |
7—aq,

8—D,

9 —D, |
10—g,

1M1 —fk |
Base Minimum Useful Screen

Medium-Shell Magnal, 11- Diameter 114 mm |
pin. JETEC No. B11-66 |

Typical Operation |
v \

Uz = 2K
U — 320...620V
—Uaaeor = 30...70V
12 =27.5...38.5 V/em
e — 25...35V/em |
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D. 13-114

SINGLE TRACE OSCILLOSCOPE TUBE

3520
s

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Ur =63V

e —300 mA
Maximum Ratings
Uia— 6 kV

U= 3kV
Ua=1.5kV
Accessories

Socket: VST 4 or VST 6
Metallic Shield: ART 7

Post-Deflection Accelerator Terminal: VST 2

with flat faceplate and post-deflection acceler-
ator, for medium operating voltages

Application

in low-frequency oscilloscopes and industrial
instruments

Screen Types

DB 13-114
DG 13-114
DN 13-114
DP 13-114

Base Connections Deflection

(bottom view) (viewed from screen end)

2
Base Minimum Useful Deflec-
Medium-Shell Diheptal, 12- tion
pin, JETEC No. B12-37 in direction D,.: 102 mm |

in direction Dy,: 102 mm

Typical Operation

Ui - 4 kV
Uz = 2 kV
U —360...620 V
—Ua o — 48...82V
dis 30...37 V/iem
dy 24...30 Viem
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D. 13-116

SINGLE TRACE OSCILLOSCOPE TUBE

L

System Structure
Arrangement of Electrodes:

Deflection Method :
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Us =63V
le =600 mA

Maximum Ratings

Uus= 4.4 kV
Usa=22 kV
Ua= 1kV

Accessories
Socket: VST 4 or VST 6
Metallic Shield: ART 3Z

with post-deflection accelerator, for medium
operating voltages

Application

for displaying high-speed non-recurring pheno-
mena, e.g. for surge voltage fests

Screen Types

DB 13-116
DG 13-116
DN 13-116
DP 13-116

Deflection
(viewed from screen end)

Base Connections
(bottom view)

1—1
2—k
8

4 ig.‘:.
5—a,
7—D,
8—D,
9 —a,
10—D,
11 —Dp;
12 —i.c
14 —f
A—ay
Base Minimum Useful Screen

Medium-Shell Diheptal, 12. Diameter 114 mm

pin, JETEC No. B12-37

Typical Operation

Usa = 4 kV
Uz - 2 kV
Ua =370...690 V
—Ugrcwor = 30...90V
i =30.5...42 Viem
d —26...355 Vjem

Post-Deflection Accelerator Terminal: VST 2
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D. 13-132 D.13-132 F

SINGLE TRACE OSCILLOSCOPE TUBE

max 238

System Structure
Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Ur 63V
It = 600 mA

Maximum Ratings

Ua2=2.75 kV
Ua= 11kV

Accessories

Socket: VST 10
Metallic Shield: ART K471

with spherical (D.13-132) and flat faceplate
(D. 13-132 F) respectively, for medium operating

s voltages
[ R78 )
|1 r Application
ey
? for service oscilloscopes and display purposes

max 238

é Screen Types

1 DB 13-132 DB 13-132 F

DG 13-132 DG 13132 F

PR DN 13-132 DN 13-132 F
DP 13-132 DP 13132 F

max$ 3
'

Base Connections Deflection

(bottom view) (viewed from screen end)

Base- Minimum Useful Screen

Medium-Shell Diheptal, 12- Diameter 114 mm
pin, JETEC No, B12:37

Typical Operation

Uae = 2 kV
U, —340...640 V
—Ui'cuotr = 30...90 V.
dy,  —22...30.5V/em
™ —18...245 V/cm
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D. 13-134

SINGLE TRACE OSCILLOSCOPE TUBE

System Structure

Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical
Focusing Method:
electrostatic

Heating
Ur =63V
lr =600 mA
Maximum Ratings

6 kV

2.6 kV

1kV

Accessories

Socket: VST 4 or VST 6
Metallic Shield: ART 3Z

of high deflection sensitivity, with flat faceplate
and post-deflection accelerator, for medium
operating voltages

Application

in oscilloscopes for observing high-speed non-
recurring phenomena

Screen Types

DB 13-134
DG 13-134
DN 13-134
DP 13-134

Base Connections Deflection

(bottom view) (viewed from screen end)

Minimum Useful Deflec-
tion

Base

Medium-Shell Diheptal, 12-
pin, JETEC No. B12-37 in direction Dy,: 102 mm

in direction Dy,: 102 mm

Typical Operation

Uis = 4 kV
Uaz = 2 kV
Ua =400...700 V
—Ugtcuorr = 45...75V
12 = 21...26 V/em
das = 16...20 V/cm

Post-Deflection Accelerator Terminal: VST 2
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D. 13-136

SINGLE TRACE OSCILLOSCOPE TUBE

e

-y
System Structure

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V

lr =300 mA
Maximum Ratings
Uss = 12 kV

Uiz = 2.5 kV

Ua =1.5kV
Accessories

Socket: VST 7 .
Metallic Shield: ART-K005

Arrangement of Electrodes:

of high deflection sensitivity, with metal-backed
flat faceplate and spiral post-deflection acceler-
ator, for medium operating voltages

Application

in oscilloscopes of medium bandwidth, as well
as for medical and industrial instruments

Screen Types

DH 13-136
DN 13-136
DP 13-136

Base C
(bottom view)

Defl

(viewed from screen end)

Base
special, 14-pin

Minimum Useful Deflec-
tion at U.s/U.. = 2

in direction Dy,: 100 mm
in direction Dy 100 mm

Typical Operation

U.s e 10 kV
Usw = 1.67 kV
U 500 V
—U et otr .80V
W 27...33 Vjem
g —9.5...12.4 Vjem

Post-Deflection Accelerator Terminal: VST-K005
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D. 13-154

SINGLE TRACE OSCILLOSCOPE TUBE

e P

System Structure

Arrangement of Electrodes:

B — 0
D, o,
a

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Ur =63V

lr =300 mA
Maximum Ratings
Uia= 8kV

U= 4 kV

Ua= 2kV
Accessories

Socket: VST 4 or VST é
Metallic Shield: ART 3

Post-Deflection Accelerator Terminal: VST 2
Side Contacts: VST 1 (5 pes.)

of high deflection sensitivity, with flat faceplate,
post-deflection and small capacitance deflection
plates with side contacts, for medium operating
voltages

Application

in broad-band oscilloscopes

Screen Types

DB 13-154
DG 13-154
DN 13-154
DP 13-154

Base Connections Deflection
(bottom view) (viewed from screen end)

Base Minimum Useful Deflec-
Medium-Shell Diheptal, 12- tion
pin, JETEC No. B12-37 in directionD,, : 105 mm

in directionDy, : 65 mm

Typical Operation

Uas =
Uaz = 2 kv
Ua =360...700 V

Ut cor = 30...90 V
without post-deflection accelerator
- 17

dy, = ...23 V/em
o = 7...14V/em
with post-deflection accelerator
s =24...285V/em
day = 10...16 V/cm

11-26



D 13-450 .. /01

SINGLE TRACE OSCILLOSCOPE TUBE

2075

System Structure

Arrangement of Electrodes:

Deflection Method:
electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

U =63V

lr = 300 mA
Maximum Ratings
Uiz =16.5 kV
Uaza= 1.8 kV

Ua = 24 kY
Accessories

Socket: VST 7
Metallic Shield: ART-K551

Base Connections
(bottom view)

Base
special, 14-pin

Typical Operation

Post-Deflection Accelerator Terminal: VST-K005

Side Contacts: VST 9 (11 pcs.)

of high deflection sensitivity, with
illuminable internal graticules,
rectangular, metal-backed flat
faceplate, mesh postdeflection ac-
celerator and small capacitance
deflection plates with side con-
tacts. It is provided with in four
parts divided vertical deflection
plates and correction coils for cen-
tralizing and vertical adjustment.
The tube is for high operating
voltages.

Application

in transistorized devices up to
250 MHz bandwidth

Screen Types

D 13-450 GH/01

D 13-450 GL/01

Deflection
(viewed from screen end)

Minimum Useful Deflec-
tion

in direction D;,: 100 mm

in direction Dyy: 60 mm

Uaa — 15 kV
Uaz = 1.5°kyY
Ua = 400...550 V
—Ugicurorr = 40...100 V
d,. —9.9 (max 11) V/em
ds. = 3 (max 3.3) V/cm
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D 14-180../T

SINGLE TRACE OSCILLOSCOPE TUBE

i
g5

System Structure

Arrangement of Electrodes:

Deflection Method:

electrostatic, symmetrical

Focusing Method:
electrostatic

Heating

Us = 63V

le = 300 mA
Maximum Ratings
U = 7kV

Uiz = 1.75 kV

Ua 1kV
Accessories

Socket: VST 7
Metallic Shield: ART-Ké611Z

Post-Deflection Accelerator Terminal: VST-K005

of high deflection sensitivity, with rectangular
flat faceplate, spiral post-deflection accelerator
and ray extinction, for medium operating volt-
ages

Application

in small size portable oscilloscopes

Screen Types

U D 14-180 GH/T
D 14-180 GM/T

Deflection
(viewed from screen end)

Base Connections

(bottom view)

Minimum Useful Deflec-

special, 14-pin
in direction D,,: 100 mm
in direction Dy;: 80 mm

Typical Operation

Uag 6 kV
Uiz 1.5 kv
Ua — 260...600 V
—Uacuorr - 50/::,.90'M |
12 =21.2...25.5 Vjem
10...13.1 V/em

31 =
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D. 18-114 SINGLE TRACE OSCILLOSCOPE TUBE

with flat faceplate and spiral post-deflection
accelerator, for medium operating voltages

Application

in large screen oscilloscopes

Screen Types

DB 18-114
DG 18-114
DH 18-114
DN 18-114
DP 18114

System Structure Base Connections Deflection
Arrangement of Electrodes:  (bottom view) (viewed from screen end)

Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical Medium-Shell Diheptal, 12- tion

Focusing Method: pin, JETEC No. B12-37 in direction D;,: 150 mm
electrostatic in direction Dy,: 150 mm

Heating Typical Operation

U =63V
lr =300 mA

Maximum Ratings

Ui = 6kV
Uia— 3 kV
Ua —1.5kV

Accessories

Socket: VST 4 or VST 6

Metallic Shield: ART-K541Z

Post-Deflection Accelerator Terminal: VST-K005
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D. 18-116

SINGLE TRACE OSCILLOSCOPE TUBE

with flat faceplate and spiral post-deflection
accelerator, for medium operating voltages

Application

in large screen oscilloscopes

Screen Types

DB 18-116
DG 18-116
DH 18-116
DN 18-116
DP 18-116

System Structure Base Connections Deflection

Arrangement of Electrodes: (bottom view) (viewed from screen end)

1—f
2—k
3—g
4—a,
5 —ax
6— D, |
7D
8 —am
9—D,
10— D;
1M1 —ic
12 — an
183 —i.c
14 —f
B—a,
Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical special, 14-pin tion at U.s/U.. -
Focusing Method: in direction D,,: 150 mm
electrostatic in direction D3,z 150 mm
Heating Typical Operation
Ur =63V Uas = 4 kV
Iy =300 mA Use - 2 kV
3 & Ua — 200...600 V
Measximuri Ratings —Unrcwwr = 45...95V
Uis= 6kV dy, =31.5...37.5 V/cm
Ua— 3kV day ~265...31.5 V/em
Ua—15kV
Accessories

Socket: VST 7
Metallic Shield: ART-K541

Post-Deflection Accelerator Terminal: VST-K005
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D.M 10-111

DOUBLE TRACE OSCILLOSCOPE TUBE

Base C

with flat faceplate, for medium operating volt-
ages

Application

in small size double trace oscilloscopes for indus-
trial and medical purposes

Screen Types

DBM 10-111
DGM 10-111
DNM 10-111

Deflecti

System Structure
Arrangement of Electrodes:

Socket: VST 3
Metallic Shield: ART-K004

(bottom view)

Deflection Method: Base Minimum Useful Screen
electrostatic, symmetrical special, 18-pin Diameter 80/mm
Focusing Method:
electrostatic
Heating Typical Operation (each system)
U= 63V [V = 2 kv
lr =2300 mA W —=340...640 V
—VUsicurorr = 30...90 V
Maximum Ratings is = 41 V/iem
(each system) dy, = 40 V/em
U 25 kV
U= 1.0 kY
Accessories

(viewed from screen end)
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D.M 13-136

DOUBLE TRACE OSCILLOSCOPE TUBE

ol

System Structure and Base Connections (bottom view)
Arrangement of Electrodes:
1—ko

I AY

Deflection Method:
electrostatic, symmetrical
Focusing Method:
electrostatic

Heating

U = 63V

lr =2x300 mA U.s
Maximum Ratings 8"
(each system) —Un
Uas= 8 kv dys
Uae= 4 kV dyy
Ua= 2kV

Accessories

Socket: VST 3
Metallic Shield: ART 9

Base
special, 18-pin

Typical Operation (each system)

of high deflection sensitivity, with flat faceplate,
spiral post-deflection accelerator and small
capacitance deflection plates with side contacts,
for medium operating voltages

Application

in broad-band oscilloscopes for observing high-
speed non-recurring phenomena

Screen Types

DBM 13-136
DGM 13-136
DNM 13-136
DPM 13-136

Deflection
(viewed from screen end)

17 —i.c.
18 —fo

Minimum Useful Deflec-
tion at U.s—4 kV and
U..=2kV

in direction D;,: 110 mm

in direction Dy: 70 mm

- 4 kV

= 2 kv

= 360...700 V
cror = 30...90V

= 24...28.5 V/em

= 10...16 V/em

Post-Deflection Accelerator Terminal: VST-K005 |

Side Contacts: VST 9 (9 pcs.)
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D.M 13-140 DOUBLE TRACE OSCILLOSCOPE TUBE

of high deflection sensitivity, with metal-backed
screen, spiral post-deflection accelerator, side
terminal deflection p'ates and common horizontal
deflection of the two traces, for high operating
voltages

Application

in broad-band oscilloscopes for observing non-
recurring phenomena

Screen Types

DBM 13-140
DGM 13-140
DNM 13-140
DPM 13-140

System Structure Base Connections Deflection
Arrangement of Electrodes: (bottom view) (viewed from screen end)

Deflection Method: Base Minimum Useful Deflec-
electrostatic, symmetrical Medium Shell Diheptal, 14- tion (each system)
Focusing Method: pin, JETEC No. B14-38 at Uas/U.e=2

electrostatic in direction Dy,: 100 mm

in direction Dy,: 40 mm
the common useful display
area: 100 mm %20 mm

Heating
Ue =63V Typical Operation (each system)
Ie 1.2 A 10 KV
Maximum Ratings 2 1.67 kV
(each system) —180...570 V
Uss — 12 kV 50...80V
% : 27...335 Vjem
Uaz =2.1 kV bt sa5 72V
Ua —1.5kV 3t = ek Em

Accessories

Socket: VST 4 or VST 6

Metallic Shield: ART 8

Post-Deflection Accelerator Terminal: VST-K005
Side Contacts: VST 9 (7 pcs.)
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K36-20.. RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 90° magnetic deflection, small neck diameter, low filament
input power and metal-backed grey glass faceplate, no ion-trap, for use without safety plate,
suitable for push-through technique (with internal graticules if requested)

Application

with W-screen: in monitor-television sets, with GH-, GL-, GM-, GR- or LD-screen:
in industrial display units

Screen Types

K 36-20 GH
K 36-20 GL
K 36-20 GM
K 36-20 GR
K 36-20 LD
K 36-20 W

Minimum Useful Display Area: 210 mm x 270 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 90°
Focusing Method: electrostatic
Beam Centring: magnetic

magnetic field intensity perpendicular to tube
axis: 0...10 Oe

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation

U =11V at grid control

lr = 68 mA . = 14 kv
Uge = 350 V
Us = 0...350V

Maximum Ratings —Uacor = 47...92V

U, = 16 kV at cathode control

=30 ¥ U, 14 kv

Upi=300v Us  =200...350 V
Ugs = 0...350VY
Uk —approx. 48V

11-34



K36-20..

RECTANGULAR ALL-GLASS MONITOR TUBE

reteren

e

Section A-B Detail C

—

ﬂ%

293122

_ max 2398

RSS
-

& 7 4 ;mrmg line
LEE j

288525

1—ag,
—k
31
L—f
5—g,
6—g.
7—9
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K2001..

RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 90° magnetic deflection, small neck diameter, low filament input
power and metal-backed flat faceplate, no ion-trap (with internal graticules if requested)

Application

with W-screerr: in monitor-television sets and in video telephones; with GH-, GL-, GM-,
GR- or LD-screen: in industrial display units

Screen Types

K 2001 GH
K 2001 GL
K 2001 GM
K 2001 GR
K 2001 LD
K 2001 W

Minimum Useful Display Area: 130 mm <150 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 90°
Focusing Method: electrostatic
Beam Centring: magnetic

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation

U= 11V at cathode control

le. =l 68imA U, 14 kV

Up ..350 vV

2 Ugs 0...400 V

Maximum Ratings Uk ctof = 30...70V

U = 15kV

Uge—450 V

Uga=450 Y
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K 2001 .. RECTANGULAR ALL-GLASS MONITOR TUBE

10023

]

refecence line

©202:03

usetul screen height

max 204

©%0
oo
20
‘

4 =g

2—k'

d—f

4—f

5—ic

6—a.

7—g.
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M12-100..

RECTANGULAR ALL-GLASS MONITOR TUBE

Application

GM-, GR- or LD-screen: in industrial display units

Screen Types

M 12-100 GH
M 12-100 GL

Minimum Useful Display Area: 70 mm 90 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 55°
Focusing Method: electrostatic
Beam Centring: magnetic

Cavity contact: JEDEC No. J1-30

Heating Typical Operation

Uh=1v at grid control

I — 68 mA U - s
Uge = 300
Ugs =—50...300

Maximum Ratings —Ugcuorr = 25...50

U, = 10 kV

Uge =450 V

Uee=1.1kV

with electrostatic focusing, 55° magnetic deflection, small neck diameter, low filament input
power, metal-backed faceplate, no ion-trap (with internal graticules if requested)

with W-screen: in monitor-television sets and as camera-monitor-tube; with GH-, GL-,

Base: miniature, with exhaust connection (JEDEC No. E7-91)




M 12-100.. RECTANGULAR ALL-GLASS MONITOR TUBE

s

reterence line

1—g

2=k

3—f

h—1 Do
5—g S \r”'
6—g, > Q010
7—g. @7
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MA741 ..

with electrostatic focusing, 75° magnetic deflection, small neck diameter, low filament input
power and metal-backed flat faceplate, no ion-trap (with internal graticules if requested)

Application

with W-screen: in monitor-television sets and as camera-monitor-tube; with GH-, GL-,
GM-, GR- or LD-screen: in industrial display units

Screen Types
M 17-11 GH
M 17-11 GL
M17-11 GM
M17-11 GR
M 17-11 LD
MA17-11 W

Minimum Useful Display Area: 95 mm x125 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 75°
Focusing Method: electrostatic
Beam Centring: magnetic

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation
U =11V at grid control
g1 ma U = 13 kv
Uge 350 Vv
Maximum Ratings Uge ..400V
—Ua cucorr sl M

at cathode control

k =approx. 47 V

RECTANGULAR ALL-GLASS MONITOR TUBE




MA1741 ..

RECTANGULAR ALL-GLASS MONITOR TUBE

g

min 125

T Gseful screen width |
1513

N

o conductive

coating

max 205

- "

b 5%

=5 %5
A 7—9: 2
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M 23-100 .. RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 90° magnetic deflection, small neck diameter, low filament input
power, metal-backed grey glass faceplate and rimband reinforced envelope integral
mounting leaks!, suitable for push-through technique (with internal graticules if requested)

Application

with W-screen: in monitor-television sets; with GH-, GL-, GM-, GR- or LD-screen: in
industrial display devices

Screen Types
M 23-100 GH
M 23-100 GL
M 23-100 GM
M 23-100 GR
M 23-100 LD
M 23-100 W

Minimum Useful Display Area: 140 mm x 183 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 90°
Focusing Method: electrostatic
Beam Centring: magnetic

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity contact: JEDEC No. J1-21

Heating Typical Operation

U =1V at grid control

le = 68 mA U, 9 kV
Uge 100 V
Ugs .300 V

Maximum Ratings —Ug1 cue o =50V

U, =

Uge

Uge=11kV

1 The tube can be applied without safety plate and can be fixed at the metal rimband.

1I-42



M 23-100.. RECTANGULAR ALL-GLASS MONITOR TUBE

max 210
116535
[

ey

o1
usetul screen width {
e N
-

Detail B
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M2812.. RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 90° magnetic deflection, small neck diameter, low filament input
power and metal-backed grey glass faceplate, no ion-trap, for use without safety plate,
suitable for push-through technique (with internal graticules if requested)

Application

with W-screen: in monitor-television sets; with GH-, GL-, GM-, GR- or LD-screen: in
industrial display units

Screen Types

M 28-12 GH
M 28-12 GL
M 28-12 GM
M 28-12 GR
M 28-12 LD
M 2812 W

Minimum Useful Display Area: 171 mm <228 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 90°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field infensity perpendicular to tube axis: 0...10 Oe

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation

U =1V at grid control

I ==imA U - 13 kV
Ug - 350 V

Maximum Ratings Ugs = 50...400 V

Us — 14KV —Uatcuorr = 46... 91V

Ug =350 V at cathode control

Ugs =500 V U. = 13 kV
U —200...350 V
Ues = 50...400 V
Us —approx. 47 V




M28-12.. RECTANGULAR ALL-GLASS MONITOR TUBE
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M 31-120.. RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 110° magnetic deflection, metal-backed grey glass faceplate and
rimband reinforced envelope integral mounting leaks! suitable for push-through technique
(with internal graticules if requested)

Application

with W-screen: in monitor-television sets; with GH-, GL-, GM-, GR- or LD-screen: in indus-
trial display units

Screen Types
M 31-120 GH
M 31-120 GL
M 31-120 GM
M 31-120 GR
M 31-120 LD
M 31-120 W

Minimum Useful Display Area: 195 mm x 257 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 110°
Focusing Method: electrostatic
Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation
U =11V at grid control
lr = 68 mA

Maximum Ratings

8;: 13 ‘\(/V at cathode control

Uge=500 V U, = 11 kV
Ug = 250 V
Ugs =0...350 V
Ux =32...58V

 The tube can be applied without safety plate and can be fixed at the metal rimband.




M31-120.. RECTANGULAR ALL-GLASS MONITOR TUBE
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M 38-120.. RECTANGULAR MONITOR TUBE

with electrostatic focusing, 110 g
(with internal graticules if requested)

and metal-backed grey glass faceplate

Application

with W-screen: in monitor-television sets; with LD-, GH-, GL-, GM- or GR-screen: in
industrial display units

Screen Types

M 38-120 GH
M 38-120 GL
M 38-120 GM
M 38-120 GR
M 38-120 LD
M 38-120 W

Minimum Useful Display Area: 226 mm x291 mm

System Structure

Deflection Method: magnetic

Deflection Angle: 110° |

Focusing Method : electrostatic |

Beam Centring: magnetic |
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: neoeightar (JEDEC No. B7-208)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation
Ur =63V U, = 16 kV
lr =300 mA Uge = 400 V

Ugs =0...400 V
Meaxi Rt —Ugrcwor  =40...85V

g resolution —min 625 rows

U, = 18kV
Ug2 =550 V
Ugs— 1kV
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M 38-120.. RECTANGULAR MONITOR TUBE
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M 4742, .

RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 110° ic deflection and metal-backed grey glass faceplate,
for use without safety plate (with internal graticules |f requested)

Application

with W-screen: in monitor-television sets, with GH-, GL-, GM-, GR- or LD-screen: in indus-
trial display units

Screen Types

Minimum Useful Display Area: 305 mm %348 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 1107
Focusing Method: electrostatic
Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...6.5 Oe

Base: neoeightar (JEDEC No. B7-208)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation

Ur =63V U. = 18 kV

lr =300 mA U = 500 V
Ues =0...400 V

Maximum Ratings =Usiision=50....93:¥

U, — 18 kV
U =550 V
U~ 1kV
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M47-12.. RECTANGULAR ALL-GLASS MONITOR TUBE
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M59-33.. RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 110° magnetic deflection and metal-backed grey glass faceplate,
no ion-trap, for use without safety plate (with internal graticules if requested)

Application

with W-screen: in monitor-television sets, with GH-, GL-, GM-, GR- or LD-screen: in
industrial display units

Screen Types

Minimum Useful Display Area: 385 mm <489 mm

System Structure
Deflection Method: magnetic
Deflection Angle: 110°
Focusing Method: electrostatic

Beam Centring: magnetic
magnetic field intensity perpendicular to tube axis: 0...10 Oe

Base: neoeightar (JEDEC No. B7-208)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation

Ur =63V Us = 18 kV

le =300 mA Uy — 500V
U,

Maximum Ratings

U, = 18 kV
Ug =550 V
U= 1kV
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M59-33.. RECTANGULAR ALL-GLASS MONITOR TUBE

Spherical faceplate
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140MB. T RECTANGULAR ALL-GLASS MONITOR TUBE

with electrostatic focusing, 70° magnetic deflection, small neck diameter, low filament
input power and metal-backed faceplate, no ion-trap (with internal graticules if requested)

Application

with Bé-screen: in monitor-television sets and as camera-monitor-tube; with B2-, B7-,
B31- or B39-screen: in industrial display units

Screen Types

140 MB2/T (equal to GL)
140 MB4/T  (equal to W)

140 MB7/T_ (equal to GM)
140 MB31/T (equal to GH)
140 MB39/T (equal to GR)

Minimum Useful Display Area: 85 mm « 110 mm

System Structure

Deflection Method: magnetic
Deflection Angle: 70°
Focusing Method: electrostatic

Base: miniature, with exhaust connection (JEDEC No. E7-91)

Cavity contact: JEDEC No. J1-22

Heating Typical Operation

U =1V at grid control

ls = 68 mA U, . 8 kY
Uge = 300V
U =0...300 V

Maximum Ratings —Ugicuror =15...40 V

U, = 10 kV

Uge =450 V

Uge=1.1kV
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140 MB.| T RECTANGULAR ALL-GLASS MONITOR TUBE

max 173
1555
S
80
—~ H
1 .
" 1 | H
b _ 5 £
§o g
£3] 8T e E—
\ 2e |
N\ € |
|
B |

reference line

020132

11-55




BASES AND CAVITY CONTACTS

JEDEC No. J1-21

JEDEC No. J1-22

Sman Button Neoeightar,

JEDEC No. B7-208

Miniature, 7-pin, with ex-
haust connection
JEDEC No. E7-91

1r1edmm -Shell Magnal,
JETEC No. B11-66

ot

Smull Button Unidecar,

pin
JETEC No. E11-22
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BASES AND CAVITY CONTACTS

Small-Shell Duodecal,
-pin
JETEC No. B12-43

LIS

U s

R

Medium-Shell Diheptal
14-pin: JETEC No. B14-38
12-pin (without pins 6 and
13): JETEC No. B12-37

14-pin Special Base

18-pin Special Base
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INTERCHANGEABILITY LIST

The oscilloscope and monitor tubes of this interchangeability list are not identical, but
owing to their similarity they are interchangeable in almost every circuit.

'{::,fce';’ TUNGSRAM-type 'Z:;;‘; B¢ | TUNGSRAM-type ':g;l;‘ze‘jf TUNGSRAM-type

| 8754 DH7-178 D18140G) | DG18114 DN 13-58¢ D13-21 GL

| B7S4N DN 7-178 D 18-140 GH* DP 18-114 DN 13-78* D13-21 GL
B10s21* DGM 10-111 D 18-141 GH* DH 18-116 DN 13-79 D13-21 GL
B105218B* DBM 10-111 D 18141 GJ* DG 18-116 DP7-14* DP7-116 F
B10S21N! DNM 10-111 D 18-141 GH* DP 18-116 DP7-78 DP7-178
B13s5! DG 13-154 DB 7-14* DB7-116 F DP13-2 DP 13-116
B13558! DB 13-154 DB 7-78 DB 7-178 DP13-14 DP13-114
B13SSDN! DP 13-154 DB 13-2 DB 13-116 DP 13-32 DP 13-132

| B13S5N! DN 13-154 DB 13-14 DB 13-114 DP 13-34 DP 13134
B13s6* DG 13-114 DB 13-32 DB 13-132 DP 13-54 DP13-154
B13S6DN? DP 13-114 DB 13-34 DB 13-134 DP 18-14* DP 18114
B1356N: DN 13-114 DB 13-54 DB 13-154 F8074P1 DGM 13140
B138! DG 13160 DB 13.58¢ D13-21 BE F8074P2 DNM 13-140
B1358A! DN 13-160 DB 13.78: D 13-21 BE F8074P11 DBM 13140
B13s25! DGM13-116 | DB13-79 D13-21 BE MA17-1 LF M17-11 LD
B13525DN! DPM 1313 | DG 7-14 DG 7-116 F M17-18 W MA7-11 W
B13525N! DNM1313 | DG 7-31 DG 7131 M2810GL: | M2812GL
B13s52 DG 13154 DG 7-32 DG 7132 M2812GL: | M28-12GL
B13552DN DP 13-153 DG 13-2 DG 13-116 M 28-10 GM M 28-12 GM
B13S52N DN 13-154 DG 1314 DG 13-114 M 28-12 GM* M 28-12 GM
D 10-12 BE D 10-12 BE DG 13-32 DG 13-132 M 47-12GM M 4712 GM
D10-12 GH D10-12GH DG 13-34 DG 13-134 M 4712 LF M 47-12 LD
D 10-12GL D10-12GL DG 13-54 DG 13-154 M47-25 .. M4712 ..
D10-12GM D 10-12GM DG 13-58* D 13-21 GH M59-25 ..t M 59-33 ..
D 13-21 BE D 13-21 BE DG 18-14 A* DG 18-114 M 59-33 GM M 59-33 GM
D 13-21 BG D 13-21 BE DG 18-14* DH 18-114 M 59-33 GR M 59-33 GR
D 13-21 GH D 13-21 GH DH7-78 DH 7-178 M 59-33 LF M 59-33 LD
D13-21 GL D 1321 GL DH 13.78: D13-21 GH T s4p2: D13-21 GL
D 1321 GM D1321GM | DH13-79 D 1321 GH T 54P112 D13-21 BE
D 1321 GP D13-21 GL DN 7-142 DN7-116F T 54p31: D13-21 GH
D13-26 GH D1326GH | DN7-78 DN7-178 T 5432 D13-21 GL
D13-26GP D 1326 GL DN 132 DN 13116 T 543P11 D13-21 BE
D13-27 GH D1327GH | DN13-14 DN 13114 T 543P31 D13-21 GH
D 13450 GH/01 | D 13-450 GH/01 | DN 13-32 DN 13132 Ts511P1 DGM 13140
D 14-180 GH* D 14-180 GH/T | DN 13-34 DN 13-134 T5511P2 DNM 13-140
D 18-140 GH* DH 18114 DN 13-54 DN 13-154 T 5511P7 DPM 13-140

—

see next page
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type fo be

'ZESG‘;Z* TUNGSRAM-type| 1O 5¢ | TUNGSRAM-type ’:g;,;‘;;‘ TUNGSRAM-type
T 5511P11 DBM 13-140 3KP11 ‘ DB 7-113 5ELP2 D13-21 GL
3AMP1A DG 7-132 3KP11-F | DB7-113F SELP11 D 13-21 BE
3BKP2 DN 7-178 S5ADP1 DG 13-134 SELP31 D 13-21 GH
3BKP7 DP 7-178 5ADP1A DG 13-134 5UP1 DG 13132
3BKP11 DB 7-178 5ADP2 DN 13-134 5UP1-F DG 13132 F
3BKP31 DH 7-178 5ADP2A DN 13-134 5UP2 DN 13-132
3BLP31+ DH 7-176 5ADP7 DP 13-134 5UP2-F DN 13-132F
3BP1-A DG 7-115 5ADP7A DP 13-134 5UP7 DP 13-132
38P2-A DN 7-115 SADP11 DB 13134 SUP7-F DP 13132 F
3BP11-A DB 7-115 5ADP11A DB 13-134 5UP11 DB 134132
31P1 DG 7-116 SADP31 DH 13134 SUPI1-E DB13-132F
3IP1-F | DG 7-116F 5BPH2: D13-21 GL sYP1 DG 13-154
P2 DN 7-116 SBPH11: D 13-21 BE 5YP2 DN 13-154
3IP2-F DN7-116F SBPH31: D 1321 GH 5YP7 DP 13-154
3p7 DP 7116 SBP1-A DG 13111 SYP11 DB 13-154
3JP7-F DP7-116 F 5BP2-A DN 13-111 8L029I DG 7415
3JP11 DB 7-116 5BP11-A DB 13-111 8L039V DP7-116
3JP11-F DB7-116F 5CP1-A DG 13-116 13L036V DP 13-116
3KP1 DG 7-113 5CP2-A DN 13-116 13L037A DB 13-116
3KP1-F DG 7-113F 5CP7-A DP 13-116 13L0371 DG 13-116
3KP2 DN 7-113 5DQP2 D13-21 GL 31882 D 13-21 GH
3KP2-F DN 7-113 F 5DQP31 D13-21 GH 140 MB 140 MB./T

* type with similar data
* type with identical data
3 also for asymmetrical deflection

4 different base
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Explanation of Symbols

f frequency

Af frequency range

Gn power amplification factor
la anode current

las peak anode current

le collector current

A emission current

Ir heater current

lgor by grid No. 1 current
le2 grid No. 2 current
In helix current
I cathode current
IRes resonator current
F noise figure
Na anode dissipation
N; input power
No ‘ou'puf power
No s saturated output power
S mutual conductance
Sm reflector modulation sensitivity
Ua anode voltage

—Uss peak inverse anode voltage
Ue collector voltage
Ur heater voltage

—Ug or Ug grid No. 1 voltage
Ugz grid No. 2 voltage
Un helix voltage
Unes resonator voltage
w amplification factor
Ugzg1 grid No. 2 amplification factor
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Cathode
do

id

io

pt

t#

Construction
mco

mgo

mmi

Cooling

f

n
v

w
Filling
Hg

Xe

Magnet

p
PP
s

af/B-2
/Clo

f/Ctg
rf/C/tph
tv/B

Explanation of Abbreviations

directly-heated oxide-coated
indirectly-heated dispenser type
indirectly-heated oxide-coated
directly-heated pure tungsten
directly-heated thoriated tungsten

metal-ceramic construction, outer cavity
metal-glass construction, outer cavity
all-metal construction, mechanically-tuned integral cavity

forced-air
natural
vapour
water

mercury
xenon

permanent
periodical permanent

solenoid

Typical operating conditions

class B, af power. amplifier stage, two tubes in push-pull
class C oscillator for industrial and medical applications,
unfiltered d.c. anode voltage from a three-phase rectifier
class C, telegraphy, rf power amplifier
class C, telephony, d dulated power
class B, television service, negati dulation, positive
synchronization
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TRANSMITTING TRIODES OF NATURAL COOLING

HEATING | CpiARAGTERISTICS ondels TYPICAL OPERATION
type §
3 U [ e B w le f U [ Na i f U [—Ue] 1 | & Ni [ No
V| A | mAV A MRz kv | W | PO IR kY | V| mA [ mA [ W | W
f/B-2 — | 15 65 | 220 16 | 2.6 | 220
0QQ 55/1500 t 7.5 3122 20 (075 | 60 |15 55 l o

fiCg | 15 | 1.5 | 140 | 135 | 18 [ 55 | 150
f/B-2 — | 25 | 112 [ 270 [17.4 3 | 430

0QQ 151/3000 o [10.5 4 3 |18 13 | 60 | 2.5 | 150 off
fiClg | 30 | 25 | 170 | 220 | 25 | 8 | 400
f/B-2 —_ 3| 60 [ 900 | 120 | 40 |2000

OQQ 501/3000 pt 23 16 4 | 36 18 | 60 3 | 500 off
rf/Cjtg 20 3 | 150 | 500 | 100 [ 50 |1000
af/B-2 — | 1.5 | 88 | 280 16 | 2.8 | 286

OT 100 t 10 |3.25 5 20 1.2 [ 100 | 1.5 75 4
rf/Cltg 40 | 1.5 | 165 | 160 15 4 | 180
OT 400 ft 10 10 | 10 | 35 35| 75 3 | 300 dip2 . [ 07| 7641 O} 294550
f/Cltg | 30 | 3 |200 | 415 | 55| 20 |1000
f/B-2 — 2 50 | 420 64 | 10 | 590

350127 t 10 | 45 | 45 33 1.2 | 50 |2.25 | 125 il
rf/Cltg 30 2 | 160 | 250 40 | 12 | 375
f/B-2 - 4| 130 | 660 | 170 | 40 (1960

35035T-1 t 5 15 9| 30 2.4 | 150 4 | 350 al
rf/Cjtg | 100 4 | 290 | 340 75 | 30 |1050




TRANSMITTING TETRODES OF NATURAL COOLING

HEATING | 4y aqaCTERISTICS TATINGS. TYPICAL OPERATION
type S
S0l s fmm]t [ [u]n "] ¢ [ U Vs [—Ua] b] te] ta] NiNo
v A [may A [ MAZ[ kv [ W [P T (v [V |V [ mA [ mA [mA | W W
fB2 | — | 4 | 400 | 70 |560 | 76 | 12 | 1.2 [1600
i i 4 | 400 1%
ASOROT=A ek "’j T [rfcig | 50 | 4 | 400|165 [325 | 58 |12 | 3 frovo

TRANSMITTING PENTODES OF NATURAL COOLING

TYPICAL MAXIMUM
fype s HEATING CHARACTEANSTICS RATINGS TYPICAL OPERATION

3

2
T LU M S L] ke f [ u [N , LU Jug [—upl [y | e | N[ No
vV | A [mAV A | MAz] W [ w [ e (kv | v | Vv | mA [mA | ma] W] W
) B2 | — | 1|250 | 34 |268 | 56| 1.6 |0.60 | 194

51 126 | 1. | = e
O3 lo: [12611.83) € | % €1 | %lchg |0 | 1 250 [120 [177 ] 28] 5 065 | 132
affB2 | — [ 1.7 [750 [120 248 | 43| 0 | 0300
05 70/1750 n | w|32s|27 | 62|12 | 75 |135| WS oo a0 T o5 Tieo | 38 [ 32 ] 21 150
05 125/2000 W | 10| 5| 45 [10.5 1.5 | 60 | 2| 125|rf/Cjtg | 30 | 2 |500 | 90 [160 | 45| 12 | 2] 210
55004 offB2 | — | 1250 | 70 |19 | 16| 0| 0115
55004-1 fo 1260655 4 |528| — | 67 |\ 1| A0 pen T 55 [ 1 250 [100 [130 | 10| 2| 05| %0
don | 12| es| 55| 35|35 | 60| 3| 4sofrficrg | 10 | 3|00 | 300|465 | 200 20| 9| 950
|
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TRANSMITTING TRIODES OF FORCED AIR, VAPOUR OR WATER COOLING

TYPICAL MAXIMUM
HEATING | oy ARACTERISTICS RATINGS TYPICAL OPERATION
type 2 2
H (U [k [ sJe k][ f]wu]n ] f U | —Ug] L | e | Ni | No
¢ STV A [mAv A | MHz] kv | ew | PO bz [ kv | v A | mA| W | kW
rf/Cjtph 175 2 | 200 |0.335| 120 30 |0.505
3L030K # | 34) 19] 10 | 32| 3| 90| 25| 03
rf/Cltg 175 | 2.5 | 200 {0.260 | 100 25 |0.475
3L050K £ |t | 34| 19| 14 | 70 | 3| 625| 25| 0.5| rfiCpg 400| 2.5 | 70 (0.380| 160 | 70 |0.670
af/B-2 — 4| 130 1.4 | 350 96 4
3L1T f t 5| 50| 13 25 7| 200 4 2| rf/C/tph 100 3| 300 05| 140 70 1.2
rf/Cjtg 100 4 | 300 0.6| 150 70 1.9
3L2T f af/B-2 — | 47| 200 2.8| 280 | 195 8.8
# 126 | 29 | 12 30 10 | 220 6 3| rfiC/tph 30| 4.7 | 400 | 0.96| 280 | 170 37
2T w rfiCitg 30| 6] 550 1.25| 290 [1225 | <7
3L3T f
t 55(120 | 25 8 20| — 4 5| af/B-2 — 4| 665 7.2/ 1000 | 1190 20
3vaT w
- . 25221238 affB2 — 10| 40| 24| 20| 80| 16
ot 7 | 22| 8| 30| 12| 4 [fC/ph 5| 10 | 800 T[ 440 | 530 | 7.7
3L4Z-1 f 22 | 76 rf/Cltg S| 12| 700 1.21| 280 | 300 | 10.5




Ealll

HEATING [ eriamnichstics| Tt TYPICAL OPERATION
type 2 <
= g Ur Ie S “ le f Ua Na operaiion f Ua —Ug la Ig Ni No
S S ¥ A |mAV A [MHz [ kV | kW MHz [ kv v A mA | W [ kw
aLsT f ofB2 | — 9 [410 [3.34 | 468 | 374 | 20
# (126 | 28 |10 |22 |11 |50 | 9 | 5 | rf/Cftph [30 6.5 [1040 [1.23 | 240 | 356 | 6
3VsT w f[Ctg |30 | 8 [1360 [1.74 | 330 | 646 [10.4 |
3L5T-U1 [ 5|82 (38 | 60 |12 (220 (28 | 5 | /B 20 (28 | 40 |28 [ 400 [ 580 5
3G6T v 10 | offB2 |— |10 |250 | 6 | 600 | 680 | 32
36T |t 5 (140 |25 | 40 |20 (100 [10 [“8 | rf/Cliph |30 8 | 382 (225 | 320 | 232 | 13
3VET w 10 | rf/C/tg |30 |10 | 467 | 2.8 | 400 | 320 | 20 |
3L10T-UT f
3VI0T-UT w |t | 10|75 |62 |62 |30 (220 | 4 |10 | /B 220 4 | 70 | 48 [1100 1300 | 12
3V10T-U2 w
3G10T-2 v
# | 10125 [55 | 6 |50 |— | 4 [10 | affB-2 | — 4 | 600 | 15 |1400 [1050 | 40
3V10T-2 w
3G12T 3 offB-2 | — |14 | 280 | 6.4 |1500 | 810 | 65
tt | 85(110 [30 |50 |28 | 30 |14 |12 | rf/C/tph [30 [12 | 810 | 27 | 470 | 520 | 24
3vizr w f/Cig |30 | 14 [1060 | 43 |1120 | 1660 | 48
3L20T f af/B-2 — |12 [400 | & | 800 | 830 | 48 |
w145 | 47 | 12 30 | 22 | 30 [12 | 20 rf/Cjtph [ 15 12 [1550 (4.46 | 310 | 677 | 20
3v2oT w f/Cltg |15 | 12 [1900 | 3.3 | 526 | 1530 | 30
af/B2 |— |12 |300 | 10 |2000 [1530 | 80
3V20T-1 w |t | 10 (140 |23 | 40 | 45 | 30 |12 | 20 | rf/C/iph |15 | 12 [1200 | 3.6 | 800 | 1370 |32.4
f/Cltg | 15 | 12 |1450 | 6.7 | 1450 | 3160 | 60
I I I I I I I I
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HENTING | aramiBICakace|  MAXINUN TYPICAL OPERATION
L

gl U] ]SsTe ]t fl U] N —— f Ue =] & le | Ni | No
~ o v A mA/V A MHz | kV kw MHz kV \2 A mA w kW
3120Z-21 f af/B-2 — | 15(1250 | 4.8 | 400 | 620 | 48
ot | 2t | 64| 5 |12 |75 | 5 [175] 20 | rfiCitph 5 | 12[3000 | 1| 130 | 500 9
3v20Z-21 w f/Cltg 5 | 17.5 [4150 | 1.6 | 200 [1000 | 21
5190280 " af/B-2 — 175 700 | 6| 560 |1600 | 70
ot |225| 71 |10 |23 | 12 |22 |175| 20 | rfiCpph | 5 | 14 |2120 [1.72 | 240 | 675 | 18
3V20Z-31 w rf/Ctg 5 | 17.5 | 2400 2 | 240 | 740 |26.75
. - 50 | 40 25 | af/B-2 — | 12 260 [103 | 850 | 360 | 72.5
| 10 320 80 | 30 | 15| rfiC/tph | 30 | 12| 820 | 6 |1000[1200 | 55
3vasT ki 56 | 42 0 "ricng 15 | 151250 | 6.67 [1000 1680 | 75
3V50Z-1 w | pt | 20400 | 8 |55 |50 | 5| 18] 50 | rfiClo 5| 181430 | 8| 360 | 730 | 108
af/B-2 — | 14| 150 | 13 |1000 {2000 | 100
3v80Z-1 w | pt [265 |248 |20 |36 | 45 |22 |17.5] 80 | rfiCptph 2| 12| 600| 5| 500| 500 | 40
rf/Citg 2 [ 17.5] 600| 9.6 | 500 | 950 | 100
3G125T v t[2x9.6[2x290| 85 | 34 |175 | 27 | 14 |125 | rfiCjtg 27 14| 765 |17.5 | 3100 [4000 | 200
S 252202 38 of/B-2 — | 10| 385| 36| 260| 180 | 24
wo| opt 7 | 22| 8 (30 | 12|75 [ ciph | 20 8| 700 1| 350 500 | 6.2
3V705Z-1 22| 76 rf/Cltg 5| 12] 700| 1.7 | 350 | 385 | 15
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TRANSMITTING TETRODES OF FORCED AIR, VAPOUR OR WATER COOLING

TYPICAL MAXIMUM
HEATING | CHARACTERISTICS|  RATINGS TYPICAL OPERATION
type 2| 3
= S|y |k S || e f Us | Na i Us | U |—Ugm| & lg |l | Ni | No
81 Bl v [ A [may A [ MHz| kv [ kw | MHz [ kv | kv | v | A | mA|mAl W [kw
4G3T-U1 v
4L3T-U1 f
1t 5064 |22 (52 (10 (230 | 4| 4 |w/B 230 4| 06| 15| 15| 40| 60| 550| 55
4V3T-U1 w
4V3T-U2 w
4G10T v 8 |afB2 | —| 10| 1.5| 150| 2.2{1000| 200| 40132
4L10T f 10
# |85 (110 {20 [10 [ 28 | 30 | 10 [ |rfiC/tph| 30| 8| 1.5| 400| 1.2| 500| 100| 50| 6.5
4V10T w 10
4GUT v 49 |rf/Citg | 30| 10| 1.5 400| 1.2| 500| 100| 50| 8.2




RECTIFIERS
HEATING MAXIMUM RATINGS
o
ree = 2 Ur I T I e
= g v A KV A A
4Q025
4Q025-1
2 Hg do 25 48 10 0.25 1
4Q025-2
4Q025-3
4X025 Xe do 2.5 5 10 0.25 1
50105 Hg do 5 7 13 15 6
9Q205
Hg do 5 12 21 2.5 10
9Q205-1
RG 250/3000
Hg do 255 48 10 0.25 1
RG 250/8000-1
RG 1000/3000
RG 1000/3000-1 Hg do 5 6.5 10 1.25 5
RG 1000/3000-2




oLl

THYRATRONS

HEATING MAXIMUM RATINGS
type & §
£ £ Ut It —VUas ha las
= g % A kY A A
4QR8 Hg do 25 22 14 6 24
8QR4S5 Hg io 5 40 20 45 200
12QR205 Hg do L) 14 E 27 2.5 10
15QR40
15QR40-1 Hg do 5 15 15 125 40
15QR40-2
GRG 200/3000 Hg do
7o 2.5 4.8 75 0.25 1
GRG 250/3000 Hg do
SENDITRON AND THYRATRON
HEATING MAXIMUM RATINGS
type o b
2 g Ur It —Us, L b
s S v A kv A A
600QS3 Hg — — — 1.2 3 50
600XR8 Xe do 2.5 22 1.2 8 25



Li=ii

TRAVELLING WAVE TUBES

HEATING TYPICAL CHARACTERISTICS
type 2 kol k]

=2 2 | 2 U | e af Un Ue In le | Gn No | Now | F

8 E g v A GHz KV KV mA mA | dB w w dB

MH 03 f io 63 | 12 3.4...39 152 14545 2 65 33 5 10 =
MH 10! n PP io 63 | 04 56...6.2 2:6....29 1.6 22 43 34 10 18 30
MH 112 n PP io 63 | 04 34...42 |[.215...2.65 1.75 2 60 37 16 25 27
MH 123 n PR io 63 | 04 56...65 26...29 1.75 2 43 34 10 18 30
MH 41 n s io 2.5 0.7 26...32 [0.325...0.375 0.45 0.004 | 0.5 20 — | 0.002 7
MH 43 n s io 27 | 07 | 075...095 | 0.18...0.24 0.375 0.005 | 0.23 20 — | 0.0018 T

Ifor this type magnetic mount MF 10 is available
2 for this type magnetic mount MF 11 is available
#for this type magnetic mount MF 12 is available




REFLEX KLYSTRONS

< HEATING TYPICAL CHARACTERISTICS
T o
° 3
e 3 $ $ Ur I af Une | Ine S No
S S g v A GHz v mA MHz/V mwW
MR 01/A 33...49 900 80
MR 01/B 88075 1000 10
MR O1/C a i ® 63 0.64 7...105 1200 20 0.3 10
MR 01/D, 49...7.05 1000 80
MR 01/D, 56...82 1000 60
MR 02 3.37...3.55 J 0.5 250
n mmi id 6.3 0.92 450 40 .
MR 02/M 3.4-+0.005 2 50
MR 03 n mmi id 6.3 0.92 3.63...3.92 450 40 0.5 250
MR 06 n mgo io 63 0.7 1...4 250 285 0.4 100
MR 53 n mco io 6.3 0.6 68...7.5 350 40 1 80




REPLACEMENT GUIDE

Owing to the similarity of their data the transmitting tubes, rectifiers and microwave tubes of the

replacement guide are interchangeable in almost every case.

type fo be

TUNGSRAM-

Vepicees Troe Mosise | TONaAE | il | Tunssme
AX 6768 15QR40 DQ 61 9Q205 QY 4-250 45040T-1
AX-9901 35035T-1 DX 2 4X025 RD 50YA 3V50Z-2
AX-9909 OS 51 G 7.5/0.6ds 4Q025-2 RD 200B 0QQ 151/3000
AX4-250 45040T-1 G10/1d 4Q025-3 RD 3005 35035T-1
B143 OT 400 G10/1dV 4X025 RE 400P 45040T-1
B1135 35035T-1 G10/44d RG 1000/3000-1 RK 5721 MR O1/A
BT 69 15QR40 G20/5d 9Q205-1 MR 01/C
BY 1144 3G125T GL 5830 15QR40 MR01/D,
C200 0QQ 151/3000 GRI 10000/025/1 4Q025-4 MRO01/D,
C1112 4S040T-1 Gle 13000/1.5/6 5Q105 RK 6236 MR 01/B
Cv 2116 MR 06 Gle 20000/2.5/10 | 9Q205-1 RK 6390 MR 01/D,
D177 ©OS 70/1750 GRI-0.25/1.5 4Q025-1 MR 01/D,
DCG 4/1000 ED | 4Q025 GU 50 55004 RL 65A OS 70/1750
DCG 4/1000 G| 4Q025-1 GU 80 5S045T-1 RS 329 G 0QQ 501/3000
DCG 5/5000 EG | 5Q105 HF 201 0QQ 151/3000 | RS 384 55045T-1
DCG 5/5000 GB | RG 1000/3000 | P 120-1 OS 70/1750 RS 686 4S040T-1
DCG 7/100 15QR40 PB 1/150 S 70/1750 RS 1002 45040T-1
DCG 9/20 9Q205 PB 3/800 5S045T RS 1011L 3L10T-U1
DCG 12/30 12QR205 PC 2/500 OS 125/2000 RS 1011W 3V10T-U2
DCX 4/1000 4X025 PE 1/100 Os 51 RS 1012L 4L3T-U1
DQ 2 4Q025-1 PY 3-450 5S045T RS 1012V 4G3T-U1
DQ 2a 4Q025 Q 400-1 4S040T-1 RS 1026 3S035T-1
DQ 4a 5Q105 QB 3.5/750 4S040T RS 1071L 3L5T-U1

1113



‘ type fo be TUNGSRAM- type to be TUNGSRAM- type fo be TUNGSRAM-
| replaced type replaced type replaced type
RSQ 15/40 i 15QR40 X 2/6 600XR8 5557 GRG 250/3000
| s15/5d 12QR205 TY 1-50 OQQ 55/1500 | 5721 MR 01/A
‘ S15/40 i 15QR40 TY 3-250 35035T-1 MR 01/B
SRL 351 3T | TY 4350 OT 400 MR 01/C
‘ SRL 353 3L6T ‘ UA 3A 9Q205 MR 01/D,
|
SRS 301 0QQ501/3000 | VRV 352 3G10T-2 MR 01/D,
SRS 360 35035T-1 | VRW 352 3V10T-2 | 5762-7C24 3Lt
| SRS 456 4S040T-1 ‘ XG 15-10 15QR40 | see7 35035T-1
| srs 502 | 55045T-1 YL 1181 4L3T-U1 5870 12QR205
| sRs 552 55004 YL 1182 4G3T-U1 6083 05 51
| SRS 552N 55004-1 3 B/504A OQQ 55/1500 | 6155-4D21 45016T
SRW 353 3veT 3 C/150A 0QQ 151/3000 | 6156-5D22 4S040T
Ste 2000/6/80 ] 600XR8 31 200A 3L20Z-21 8005 OT 100
| ste 2500052 ‘ GRG 250/3000 | 31 221E 3120Z-31 |
Ste 15000/15/45 | 15QR40 3Q 200A 3v20Z-21
T 50-2 OT 100 3Q 221E 3v20Z-31
T 100-1 0QQ 151/3000 | 3T 50 0QQ 55/1500
T 150-1 35012T 3T 200A 0QQ 151/3000
T 300-1 OT 400 5 B/700A 0S 70/1750
T 329T 0QQ 501/3000| 5T 125 OS 125/2000
T 350-1 35035T-1 803 OS 125/2000
TAL 12/10 3Lz 810 35012T
| TAW 12/10 3v705Z 828 05 70/1750
TB 1/60 A OQQ 55/1500 | 833-A OT 400
TB 3/750 35035T-1 834-BV11 OQQ 55/1500
TBL 2/300 3L030K 866 RG 250/3000
TBL 2/500 3L050K RG 250/3000-1
| T62 GRG 250/3000 4Q025
| TQé1 12QR205 866A 4Q025-1
‘ Q7N 15QR40 872 5Q105
TQ91 8QR45 872A ' RG 1000/3000-1
TR12/15 15QR40 4030 C l 3v80Z-1
11114
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GLOW DISCHARGE INDICATOR TUBES

Type Supply voltage, Operating current, Current limiting
Vems mA resistance, kQ
M1 220 max 2 110
ZM12 220 max 2 110
ZM13 220 max 2.2 36
M 14 220 max 2.2 18/36/22
ZM1 ZM12 ZM 13 IM %
i //I-\\
{ . ()
ol Y
@20 @20 ® 20

V-1



TYPES AND CHARACTERS OF DIGITAL DISPLAY DEVICES

Type Character
Standing Slanting
Formation Formation
T™ 80 T™ 84 plus and minus sign
T™ 81 TM 85 plus and minus sign and the numeral 1
T™M 82 T™ 86 numerals 0 through 9, some letters
T™M 83 — decimal point at lefi side, numerals 0 through 9, some letters
— ™ 87 decimal point at right side, numerals 0 through 9, some letters
™ 218 — numerals 0 through 19, some letters

TYPES AND CHARACTERS OF LEVEL DISPLAY DEVICES

Type Character
T™ 210 0...10 parallel lines
T™ 211 0...10 parallel lines of increasing length, the shortest line being nearest to the base

GENERAL SPECIFICATIONS

Viewing angle 110°; segment luminance 3,000 footlamberts; switching-on response time 60 ms; switching-off
response time 90 ms; ambient temperature —20. .. 470 °C; operating position optional.

ELECTRICAL DATA

Direct voltage operation

Segment voltage 5 (3.5...5.5) V_; segment current 30 mA; switching peak segment current 180 mA; segment
cold resistance 28 ohms.

Pulse operation

Peak segment voltage max 16 V; peak segment current max 90 mA.

V-2
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explanation of symbols

0OO0ONOT® > D>

anode

gate input

base

gate input

collector

gate input

capacitance

diode capacitance

feedback capacitance

clock input at flip-flops

clear input at flip-flops

gate input

emitter

frequency

gain-bandwidth product

noise figure

gate

power gain

ground

small-signal forward current transfer
ratio

D.C. forward current transfer ratio
collector current

forward current

average forward current

peak forward current

repetitive peak forward current
non-repetitive peak forward current
trigger current

holding current

reverse current

average on-state current at
thyristors

non-repetitive on-state peak current
at thyristors

rectified current

Z-current

recommended operating current
input at flip-flops

cathode

input at flip-flops

lag output at operational amplifiers
lead output at operational amplifiers
npn-type transistor

no internal connection

pnp-type transistor

total power dissipation

Tamb
Tewe

*uz

AG,

preset input at flip-flops

output at flip-flops

differential forward resistance
series loss resistance

differential inner resistance at
Z-diodes

resistance

load resistance

series resistance

thermal resistance junction to ambient
thermal resistance junction fo case
ambient temperature

case temperature

junction temperature

turn-on time

turn-off time

reverse recovery time

turn-off time at thyristors
collector-base voltage (with emitter
open-circuited)

supply voltage

collector-emitter voltage
collector-emitter voltage (with base
open-circuited)

collector-emitter voltage (emitter
and base short-circuited)
collector-emitter saturation voltage
off-state voltage at thyristors
repetitive peak off-state voltage at
thyristors

emitter-base voltage (with collector
open-circuited)

forward voltage

trigger voltage

input voltage

output voltage

reverse voltage

reverse peak voltage

repetitive reverse peak voltage
non-repetitive reverse peak voltage
crest working reverse voltage
Z-voltage

stabilized voltage at integrated
voltage stabilizers

gate output

temperature coefficient of Z-voltage
control range of power gain




* DIODES

germanium diodes

" MAXIMUM RATINGS (Tamb =25 °C) TYPICAL CHARACTERISTICS (Tj=25 °C)
type e g notes

¢ 2

£ £ v U I | Ur | In

3 ] I Lol ' U Ly max. ot L max. ot Un

f in low-resist di duls
AA 1120 1 15 20 2% 45 15 10 40 10 ;‘i‘:(::,‘,'“ erdalil s demndul dfor
in high-resist d d
AA 1131 1 60 45 10 50 16 10 500 60 for use in high-resistance demodulator
AA 1161 1 8 20 30 24 45 1.5 10 140 10 for u:e in low-resistance demodulator
o circvi

AA 117 1 2 90 15 15 150 1.2¢ 10 280 100 | for general purposes
AA 118! 1 g 90 115 15 150 1.05¢ 10 250 100 | for use in phase discriminator circuits
AA 1192 1 g 30 45 10 100 1.5¢ 10 350 45 for use in high-resistance rectifier circuits
AA 132 1 i 100 110 15 150 18 10 120 60 | for general purposes
AA 137 1 3 30 40 12 25 15 10 50 10 | for use in AGC circuits
AAZ 10 1 25 30 20 30 1 6 400 25 for use in switching circuits
OA 1154Q* 1 50 55 20 75 1 4 100 40 | for use in ring modulator circuits
OA 1161° 1 130 140 6 75 1 2,5 200 100 | for general purposes
AA 135 1 20 30 150 500 0.35¢ 10 30 20 | for general purposes
AA 136 1 50 60 150 500 0.35¢ 10 30 50 | for general purposes
AA 139 1 20 20 200 400 0.5 10 100 20 | for use in switching circuits
OA 1180 1 T,.| 20 30 120 400 075 | 100 20 10 | for use in switching circuits
OA 1182 1 (2235 & 100 50 500 085 | 100 20 60 for use in switching circuits
OA 1182D 1| %85| so 60 50 500 0.85 | 100 30 50 | for use in switching circuits

! Also available in matched pairs.

* Also available in matched quads type 4-AAZ 10 for use in ring modulator circuits.

3 Not recommended for new designs.
¢ Mean value

[ ==
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DIODES

silicon diodes

”‘X'Tmli'lz"sqg)“cs TYPICAL CHARACTERISTICS (T; - 25 °C)
type e technique Ig Ur In notes
= U U Ig 1 U (o U, ter 1 1
3 VOV [ G| mA [maxat i | max at N GRet G | ¢ TFA and
BA 243 2 | epitaxial | 20 100 1] 100 100 15| <2[15 Srmimation Solofor e
BA 244 2 . lanar 20 100 1] 100 | 00| 15| <2 |15 T el
BAY 41 2 4 | 40 | 225 | 600 | 1| 200 | 50| 20| <5| 0| <15] 200 | 200 _
BAY 42 2 | epitaxial | 60 | 60 | 225 | 600 | 1| 200 | 50| 30| <5| 0| <15| 200 | 200 | for usein
BAY 43 2 | planar 80 | 80 | 225 | 600 | 1 | 200 50| 40 | <5| 0| <15| 200 | 200 | switching circuits
BAY 93 2 20 | 25 |(75) | 225 | 1| 10| 100| 10| =5| 0| <15| 10| 10
1N 4148
(AN914) | 2 75 | 100 | (150)| 450 | 1| 10| 5000| 75| <4| 0| <4r| 10
1N 4149
(AN916) | 2 75 | 100 |(150)| 450 | 1| 10| s000| 75| <2| o <&| 10
1N 4151
(BAY 95) | 2 50| 75 [(150)| 450 | 1| s0| so| so| <2|o| <4| 10 10
1N 4154 epitaxial for use in fast switch-
(BAY9%) | 2 | pianar 25| 35 |(150)| 450 | 1 | 30 | 100 | 25 | <4 | 0| <4 | 10 | 10 | ing (logic) circuits
hdts
(AN 914A) | 2 75 | 100 | (150) | 450 | 1| 20 [ 5000 | 75 | <4 | 0| <4'| 10
N 4447
(IN916A) | 2 75 | 100 |(150)| 450 | 1| 20 |s000| 75| <2| o <4| 10
(IN 914B) | 2 75 | 100 | (150) | 450 | 1 | 100 [ 5000 | 75 | <4 | 0| <4 | 10
9
(IN 916B) | 2 75 | 100 | (150) | 450 | 1 | 30 |5s000| 75| <2 | 0] <4'| 10

P Ur=6V,Ri=100 0



" DIODES

variable capacitance diodes

(‘;"":‘:’1':%7 ) TYPICAL CHARACTERISTICS ( (T; ~25 °C)
type @ technique . ‘ ] === ‘ notes
= U (o U, Cp (Ur= 3V) R: Ci f |
3 v oo W [ c.z’(uk 25V) o o o and My, |
| 1 1
‘ ‘ ‘ for use in v.h.f.-band
BB 105A 3 30 l 23...28 25 /. <08 9 470 fo 790 MHz
i | P for use in u.h.f.-band
BB 1058 3 | epitaxial planar 30 2...23 25 45.:.6 ! 0.8 9 ‘ 470 to 860 MHz
BB 105G 3 30 1.8: 28 25 | 4...6 f <1.2 9 \ 470 i for use in v.h.f.-band




A

TRARASTORS

germanium low- and medium-power alloy transistors!

© MAXIMUM RATINGS ? TYPICAL CHARACTERISTICS (T; 25 °C)
wee 2| 2 o Tosalome [ e | i T | e
I3 = [|Ue Uceo | U I T Prot e f ho I L le
2|3 VIRV R | 2 | mw Fan) Mbz (hiao) A max. at &
AC 125 Pl a2 |12 |10 o2 |90 163 | 4 | 17 | 75075 | s0 . 565 4
AC 126 P10 |3 |12 |10 |02 |9 | 1630 | (04) | 23 | 125350 | 50 (i 10)
AC125(z: | P |10 32 |12 |12 | 02575 | 125 | (04 | 15 50...250 | 50 | |F=4 (max.10) dB
AC125F(z | P |10 |32 | 12 | 12 | 025 |75 | 125+ | (04) | 15 50...250 | 50 F—3 (max. 5) dB
AC125K(z) | P | 10 |40 | 12 | 12 | 025 | 75 | 125¢ | (0.4) | 15 50...250 | 50 | 025 | 0.4 |te—0.6pus, tei—1ps
AC125U(ze | P | 10 | 60 | 12 | 12 | 025 | 75 | 125¢ | (04) | 15 50...250 | 50 | 025 ‘ 01
AC128* | P |1 |3 | 16|10 1 |9 [1000° | 005 | 15 | 50...250 | 300 | 06 | 1 |complementary
AC 176 NI |32 |18 10 1 | 90 10000 | 005 50...250 | 300 | 06 | 1 |pair
R T e e . i | SRS RSeS|
AC 128K* P |12 |32 16 | 10 | 1 90 | 1000° 0.055 15 | 50...250 300 0.6 ‘ 1 |complementary
AC 176K N 12 3 |18 |10 |1 |9 |1000° | 0055| 3 50,0250 | 300 | 06 | 1 |pair
[ AC128@ | P |m |32 |16 |10 |1 |75 [10005 | 005 | 15 50...250 | 300 | 0.6 | 1 |ten1 ps, fowr—2.5pus
AC 187 | N1 25 15 | 10 | 1 90 J 1000% 0.05 3 100. . .500 300 0.6 1 |complementary
AC 188 [P |25 |15 10 |1 |90 1006+ | 005 | 15 | 100...500 | 300 | 06 | 1 |pair
AC187K | N| 12 |25 | 15 ‘ 10 1 |90 [1000° | 0055| 3 100...500 | 300 | 06 | 1 |complementary
| ACIEK | P %2 |25 |15 |10 |1 |90 1000 | 0055 15 | 100..500 | 30 | 06 | 1 |pair
| BSEIER F4T Rl
L Al the current and voltage data the polarities are not indicated,
they must be applied according fo the sense. AC125U(z) AC 125(z). . . AC 125K (z), AC 128(z)
= Also available in group hate. v 4 i s Nii

3 Also available in matched pairs.

4 Tamb =25 C
¥ Teae  25°C

50...100| 75...150| |50...100{75...150 [125...250




* MARASTORS

ger i mesa tr

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T;=-25 °C)
v s
g g | £ |uoso|uceofumwo |1 | T | Pt | Ruw | S amd foa o notes
AENENLEEE mW FCImW I MHz | 00 ™ i by max. MHz
for use in v.h.f.-band
AF 106 P |13 |25 |18 |03 |10 60 |075 | 220 |17.5 | 14 |55 | 7.5 | 200 | ot
for use in v.h.f.-band
AF139 P |13 |20 |15 |03 |10 60 |075 | 550 | 11 9 7 | 82|80 |io860MHz
) . i I R for use in i.f. amplifier stages
of tv-receivers
AF 200 P |14 |25 03 (10 |90 | 145 |0.45 29 35 | Gp 60 dB at f—35 MHz
AF 201 P |14 |25 03 (10 | 90 | 145 |0.45 30 28 35 | for use in i.f. amplifier stages
A T - of ty-receiver
AF 239 P |13 |20 [15 |03 [10 |90 | 60 [075 |700 |145 | 115 |5 |6 |soo |forusein uhf. preamplifier
stages to 900 MHz
AF 2395 P |13 |20 |15 |03 [10 |90 | 60 [075 |780 |15 | 125 5 |aop |for usein diode tuners
il S s fo 900 MHz

! At the current and voltage data the polarities are not indicated, they must be applied according fo the sense.

? Tamh =25 °C
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TRANASTORS

germanium alloy power transistors’

- MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T; =25 °C)
type 5 . . Voo m notes
Yool s | R e | e @ e
AD 161 N |15 32 20 | 10 2|9 4 451 3 50...350 05| 08 1 coniplementaryipaly
AD 162* P15 32 20 | 10 2|9 6 45| 15 50...350 05| 0.6 1
ASZ 15 P | 16 | 100 60 | 40 8|19 |225| 2 0.2 15...30 6 041 10 ton=max. 27 5
ASZ: 16 P |16 60 32 | 20 8 |9 | 225 | 2 0.25 35...80 6 04| 10 To=mas. 30 s
ASZ 17 P |16 60 32 | 20 8 | 90 | 225 (2 0.22 20...45 6 04| 10 dilla=1k
ASZ 18 P |16 | 100 32 | 40 8 | 9 | 225 2 0.22 20...65 6 04| 10 )
ASZ 1015 P |16 80 60 | 40 6 | 9 [ 225 | 2 0.2 15...30 6 1 6 -
on =20 s,
ASZ 1016 P |16 60 32 | 20 6 | 9 | 225 2 0.25 35...80 6 1 6 S5
=55ps
ASZ 1017 P |16 60 32 |2 6 |90 | 225 | 2 0.22 20...45 6 1 6 TI 1A
at e =
ASZ 1018 P |16 80 32 | 40 6 | 9 | 225 | 2 0.22 20...65 6 1 6 ¢
OC 26%3 P |16 40 20 | 10 3.5/ 9 | 225 | 2 0.16 20...55 1 0.8 3

1 At the current and voltage data the polarities are not indicated, they must be applied according fo the sense.
2 Also available in maiched pairs.

2 Not recommended for new designs.

4 Teae= 25°C



* TRANASTORS

silicon low-power epitaxial planar transistors for general purposes’

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T; =25 °C)
type 31 2 [Uesoluealomal R, Uk notes
R A R I B
BC 107 N |17 | (50)| 45 | 6 | 100 | 175 | 300 |(0.5) | 250 | 125...500 2 02 | 10 F=2 (max. 10) dB
BC 108 N |17 | (30)| 20 | 5 | 100 | 175 | 300% | (0.5) | 250 | 125...900 2 02 | 10 F=2 (max. 10) dB
BC 109 N |17 [@30)| 20 | 5 50 | 175 | 300® | (0.5) | 300 | 240...900 |2 02 | 10 F—max. 4 dB
BC177 P |17 |(50)| 45 | 5 | 100 | 175 | 300% |(0.5) | 130 75...500 |2 02 | 10 F—max. 10 dB
BC 178 P 117 | (30)| 25 | 5 | 100 | 175 | 300* |(0.5) | 130 75...900 2 02 | 10 F- max. 10 dB
BC179 P 117 [(25) |20 | 5 50 | 175 | 300® | (0.5) | 130 | 125...900 2 02 | 10 F—max. 4 dB
BC 237 N |18 |(50) | 45 | 6 | 100 | 150 | 300* |(0.42) | 250 | 125...500 2 02 | 10 F—2 (max. 10) dB
BC-238 N |18 |(30)(20 | 5 | 100 | 150 | 300* |(0.42) | 250 | 125...900 |2 02 | 10 F—2 (max. 10) dB
BC 239 N |18 [(30)(20 | 5 50 | 150 | 300* |(0.42) | 300 | 240...900 2 02 | 10 F-—max. 4 dB
BC 307 P |18 |(50)| 45 | 5 | 100 | 150 | 300 |(0.42)| 130 75...500 2|02 | 10 F-—max. 10 dB
BC 308 P |18 |(30)| 25 | 5 | 100 | 150 | 300 | (0.42)| 130 75...500 20210 F—max. 10 dB
BC 309 P |18 [(25]| 20 | 5 50 | 150 | 300* | (0.42) | 130 | 125...500 2] 02| 10 F—max. 4 dB
BCY 58 N |17 |(32)| 32 | 7 | 200 | 200 (1000° | 0.15 | 250 | 125...700 2| 035] 10 5
BCY 59 N [ 17 |(45) | 45 | 7 | 200 | 200 (1000° | 0.15 | 250 | 125...700 2| 035| 10 tow=083n5;
tonr =480 ns
BCY 78 P |17 |(32)| 32 | 5 | 200 | 200 |1000° | 0.15 | 180 | 125...700 2| 025 10 :rl AOmA
BCY 79 P | 17 |[(45)| 45 | 5 | 200 | 200 (1000° | 0.15 | 180 | 125...500 2| 025]| 10 ale=
! At the current and voltage data the polarities are not indicaled, they must be applied according fo the sense.
g
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The types indicated on the previous page are also available in groups according to their D.C. forward curr-
ent transfer ratio h,,x measured at operating point Uc=5V, lc=2 mA, in compliance with the tables below.

Character of

group hy;:: Vi A B C
hsie 70...140 120...220 180. . .460 380...800
BC 107, BC 237 BC 107, BC 237
npAtipes BC 108, BC 238 BC 108, BC 238 BC 108, BC 238
BC 109, BC 239 BC 109, BC 239
BC 177, BC 307 BC 177, BC 307 BC 177, BC 307
. BC 178, BC 308 BC 178, BC 308 BC 178, BC 308 BC 178
RAp=zpss BC 179, BC 309 BC 179, BC 309 BC 179
Character of
group h,;:: vi Vil IX X
hasg 120...220 180...310 250. . .460 380...630
npn-types BCY 58, BCY 59 BCY 58, BCY 59 BCY 58, BCY 59 BCY 58, BCY 59
pnp-types BCY 78, BCY 79 BCY 78, BCY 79 BCY 78, BCY 79 BCY 78




5 TRANVIORS

silicon low- and

™,

| planar tr

for use in amplifiers and swnichmg circuits'

% MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T;=25 °C)
type 5] ¢ notes
b1 £ Uci R Uck s g
e e A S I A~ [ \ max ot 1%
|
BF 167 N |19 | 40 |30 |4 | 25 [175 |0.13: | (1.00) | 350 ~26 4 Gp—42 dB at 35 MHz
BF 173 N |19 | 40 |25 |4 | 25 [175 |0.23 | (0.65) | 550 ~38 7 Gp=42.5dB ot =35 MHz
BF177 N | 20 |(100) 5 | 40 [175 [29 | 0.045 | 120 ~20 15
BF178 N | 20 |(185) 5 | 50 [175 |29 | 0045 | 120 >20 30
BF179A N | 20 |(185) s | 50 [175 |29 | 0045 | 120 =20 20 Cise=1.3 (max. 3.5) pF
BF 1798 N | 20 | (220 5 | 50 [175 |29 | 0.045 | 120 ~20 20
BF179C N | 20 |(250) 5 | 50 [175 |29 | 0045 | 120 ~20 20
BF 184 N[19] 30 [20 [5 [ 30 [175 [o01452] (09) | 300 | 75...750 1 o i
BF 185 N {19 3 |20 |5 | 30 |175 |o0a45:| (09) | 220 | 34...140 1 0.3\ mnici0.9) P
BF 224 N 22| 4530 |4 [ 50 [150 o025 | (05 | 450 =30 7 Cie=0.3pF
BF 225 N | 22| 50|40 |4 | 50 [150 | o025 | (0.5 | 700 | 75(=30) 4 Cise—0.28 pF
BFY 33 N[ 21| so[2 [ 7 [500 [200 [26° | 006 | 100 ~40 150 |15 [150
BFY 34
o454 N| 20| 75|30 |7 |500 [200 |26 | 006 | 100 | 40...120 [150 |15 |150
BFY 46
o Sl N|21| 75|30 |7 |50 |200 |26 | 006 | 120 | 100...300 [150 |15 |150
: # the zursre:g and voltage data the polarities are not indicated, they must be applied according fo the sense.
amb =

3 Tease=25°C




1 ) ] | N A J J

silicon epitaxial planar tr
for use in amplifiers and swuichmg circuits'

= MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T;=25 °C)

R b U e (R‘L‘Q .3 I A |
2N 2218 N |20 (60 |30 |5 |08|20 | 32 | 58 |>25 | 40...120 [ 150 | 04 | 150 l
2N 2218A N|20 |75 |40 [6 | 08|20 | 3 |58 |-250 | 40...120 | 150 | 03 | 150 |
2N 2219 N |20 |60 |30 |5 | 08|20 | 3 |58 |-250 | 100...300 | 150 | 04 | 150 |
2N 2219A N |20 |75 | 40 | 6 | 08200 | 3 |58 =250 | 100...300 | 150 | 03 | 150 | =200
2N 2221 N |17 |6 |30 |5 | 08175 |18 |84 |>250 | 40...120 | 150 | 04 | 150 | fri/Ofe
2N 2221A N [17 |75 | 40 | 6 |08 |175 |1.8: | 84 |>250 | 40...120 | 150 | 0.3 | 150 | @ le=130m
2N 2222 N (17 [60 |30 |5 |08 175 |1.8: | 8 |>250 | 100...300 | 150 | 0.4 | 150
2N 2222A N |17 |75 | 40 |6 |08 (175 |1.8: | 84 [>250 | 100...300 | 150 | 0.3 | 150
2N 2368 (BSX19)| N | 17 | 40 | 15 | 45| 0.2 | 200 |0.36° |(480) >400 |  20...60 10. | 025 | 10 | beitmteestan
2N 2369 (BSX20)| N | 17 | 40 | 15 | 45| 0.2 | 200 |0.36* | (480)| >500 | 40...120 | 10 | 0.25 | 10 |ten=120s, tor<18 s
2N 2369A N |17 |40 | 15 | 45| 0.2 | 200 |0.36* |(480)|>500 | 40...120 | 10 | 0.2 | 10 |atlc-10mA
2N 2894 P17 |12 |12 |4 |02 |20 |0.36% |(480)| 400 | 40...150 | 30 | 05 | 100 |ln=60ms ter<90ns
2N 2904 P |2 |60 [40 |5 |06[200 | 3 |58 (-200| 40...120 | 150 | 04 | 150
2N 2904A P |2 |6 [60 |5 |06[200 | 3 |58 [>200| 40...120 | 150 | 04 | 150
2N 2905 P20 |60 [40 [5 |06[200 | 3 |58 (>200| 100...300 | 150 | 04 | 150 |, _ 4o o
2N 2905A P |20 |60 [60 [5 | 06|20 | 3 |58 (>200| 100...300 | 150 | 04 | 150 | ==, o0
2N 2906 P17 |60 |40 |5 |06 |200 |18 | 97 |>200| 40...120 | 150 | 0.4 | 150 |lwi TS
2N 2906A P |17 [60 |60 |5 |06 |200 |18 | 97 |>200| 40...120 | 150 | 04 | 150 ¢
2N 2907 P |17 |60 [40 |5 |06 |20 [1.8 | 97 (>200| 100...300 | 150 | 04 | 150
2N 2907A P |17 |60 [60 |5 |06 200 |18 | 97 [>200| 100...300 | 150 | 0.4 | 150

< 1At the current and voltage data the polarifies are nof indicaed, they must be applied according fo the sense.
T tTae=25°C

3 Tamb=25°C



s I-DIODES

silicon planar Z-diodes

Stabilized voltages of types ZL and ZG correspond to the international series E24 with a tolerance of +5%,

as well as E12 with a tolerance of - 109, respectively.

MAXIMUM RATINGS! TYPICAL CHARACTERISTICS (T; =25 °C)
e £ | P vz . vz s “uz U Ur
% Py A ot atlz ;5 mA atlz ;15 mA atlz 51 mA uv1|é_ ‘/ZCmA at l;vmo mA mm;om

ZF 2,7 2 160 135 430 254129 75 (<83) 500 —9...—4 <1
ZF3 2 140 17 430 2.8::.3.2 80 (<90) <500 =3 <1
ZF 33 2 130 109 430 31...35 80 (<90) <500 —8...—3 <1
ZF 3,6 2 120 101 430 3.4...3.8 80 (<90) <500 —8...—3 <1
ZF 3,9 2 110 92 430 3.7...441 80 (<90) <500 —7...—3 <1
ZF 4,3 2 100 85 430 40...4.6 80 (<90) <500 —6...—1 <1
ZF 4,7 2 90 76 430 4k, . .50 70 (<78) <500 —5...42 <1
ZF 51 2 80 67 430 48...54 30 (<60) <480 —3...+4 <1 =08
ZF 5,6 2 70 59 430 5.2...:6.0 10 (<40) “400 .+6 <1 >1
ZF 6,2 2 64 54 430 58...6.6 4.8 (<10) <200 +7 <1 >2
ZF 6,8 2 58 49 430 64..:72 4.5 (<8) <150 o <1 >3
ZF7,5 2 53 4 430 7105 79 4 (<7) <50 +7 <1 >5
ZF 8,2 2 47 40 430 ZT e BT 45(<7) <50 +ho. 7 <1 =6
ZF 9.1 2 43 36 430 8.5...9.6 4.8 (<10) <50 +5...48 <1 >7
ZF 10 2 40 33 430 9.4...10.6 5.2 (<15) <70 +5...+8 <1 =75
ZF11 2 36 30 430 10.4...11.6 6 (<20) <70 +5...49 < >8.5
ZF12 2 32 28 430 1144 AT 7 (<20) <90 +6...49 s} >9
ZF13 2 29 25 430 12.4...14.1 9 (<25) <110 +7...49 <1 =10




EL°A

ZF15 2 27 23 430 13.8...15.6 11 (<30) <110 +7... 49 <1 =11
ZF 16 2 2 20 430 15:3:.4174 13 (<40) <170 +8...49.5 <1 >12
ZF 18 2 2 18 430 16.8...19.1 18 (<50) <170 +8...495 1 14
ZF 20 2 20 17 430 18.8...21.2 20 (<50) <220 +8...+10 1 -15
ZF 22 2 18 16 430 208...233 25 (<55) <220 +-8.:: 410 <1 -17
ZF 24 2 16 13 430 22.8...25.6 28 (-80) <220 8...410 &1 >18
ZF 27 2 14 12 430 25115289 30 (<80) <250 1-8... 410 <1 -20
ZF 30 2 13 10 430 28.0...32.0 35 (-80) <250 +8...410 <1 >22.5
ZF 33 2 12 9 430 31.0...35.0 40 (<80) <250 +8...410 <1 -25
ZG27 2 160 135 430 24...31 75 (--83) <500 —9...—4 1
ZG33 2 130 109 430 2987 80 (--90) <500 —8...—3 |
ZG 3,9 2 110 92 430 3.5...43 80 (<90) <500 —7...—3 <1
ZG 4,7 2 90 76 430 415252 70 (<78) <500 —5...+2 <1
ZG 5,6 2 70 59 430 50...63 10 (<40) <400 —2...46 1 -1
ZG 6,8 2 58 49 430 {2 L 4.5(<8) <150 +2...47 1 >3
7G 8.2 2 47 40 430 73...92 45 (<7) <50 +h.o. . 47 <1 =6
ZG 10 2 40 33 430 8.8...11.0 5.2 (<15) <70 +5...48 &1 =5
ZG 12 2 32 28 430 10.7...134 7 (<20 <90 +6...49 <] =9
ZG 15 2 27 23 430 13.0...16.5 11 (<30) <110 +7... 49 | >1
ZG18 2 21 18 430 16.0...20.0 18 (<50) <170 +8...49.5 <1 >14
ZG 22 2 18 16 430 19.6...24.4 25 (<55) <220 {8...410 <1 >17
G 27 Z 14 12 430 24.1...30.0 30 (--80) <250 +8...+10 <1 =20
ZG 33 2 12 9 430 29.6...36.5 40 (<80) <250 +8...+10 <1 >25
; _ﬁ!’:g 3’3?‘1’5" that connection leads are kept at the specified ambient temperature at a distance of 8 mm from the case.
3 Tamb = 45 °C

4 Peoc =500 mW at Tamb =25 °C



¢ I-DICDEs

Silicon large power Z-diodes

Stabilized voltages of types ZF and ZX correspond to the international series E12 with a folerance of +10%,
as well as E24 with a tolerance of + 59, respectively.

ko
MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T; 25 °C)
:

ZL 3,9 4 2100 280 13 150 35:.:43 3.8 (<7) —7...+2 100
ZL 47 4 1500 | 210 \ 13 150 41...52 38(<7) —7 +4 100
ZL 56 4 1350 180 13 150 50...6.2 1 (<2 —3...+5 100 >1.5
ZL 68 4 1150 150 1.3 150 60...75 1 (<2) 0...+7 100 -2
ZL 8,2 4 980 130 13 150 7392 1 (<2 13...+8 100 =35
ZL 10 4 800 105 13 150 8.8...11.0 2 (<4) +5... 49 50 -5
ZL12 4 620 86 13 150 10.7...13.4 4 (<7) +5... 410 50 -7
ZL15 4 500 ) 13 150 13.0...16.5 5 (<10) +5...+10 50 ~10
ZL18 4 430 60 13 150 16.0...20.0 6 (<15) +6...+11 25 -10
ZL 22 4 375 50 13 150 19.6...24.4 6 (<15 25 12
ZL 27 4 320 40 13 150 24.1...30.0 7 (<15) 25 14

MZL 33 4 260 33 13 150 29.6...36.5 8 (<15) 25 07
ZX 39 4 2100 280 1.3 150 BT cnali] 38(-7) —7...+2 100
ZX 4,3 4 1750 240 13 150 4.0...46 38(<7) —7...43 100
ZX 4,7 4 1500 210 13 150 44...50 38(<7) —7... 4 100
ZX 51 4 1430 190 13 150 48...54 2 (<5) —6... 45 100
ZX 5,6 4 1350 180 13 150 5.2...60 1 (=2 —3...+5 100 -1.5
ZX 6,2 4 1250 160 13 150 58...6.6 1 (=2 —1... 16 100 1.5




SIA

ZX 68
ZX75
ZX 8,2
ZX 91
ZX 10
X1

ZX 12

ZX13
ZX15
ZX 16
ZX 18
ZX 20
ZX 22
ZX 24
X727
ZX 30
ZX 33

N T e T T S N

1150

1.3
1.3
13
13
1.3
1.3
1.3
13
13
1.3
1.3
1.3
13
13
1.3
13
1.3

150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

6.4..
79...
1T e
85..
9.4..
104. ..
1M4..
b
13.8..
153...
16.8. ..
18.8..
208..
228...
251...
280..
31.0..

7.2

79

.87
9.6
.10.6

11.6

27

141

158

171
19.1

212
.233

25.6
289

.32.0
.35.0

® ©® NN OO U U AR NN S A

(<2
(<2)

(<4)

(<4)

(<7)

(<7)

(<10)
(<10)
(<15)
(<15)
(<15)
(<15)
(<15)
(<15)
(<15)
(<15)

7
o7
+3...
+3...
+5.....
+5..
+5...
+5 i
+5...
+6...
+6...
+6...
+6...
+6...
+6...
+6...
+6...

+8
+8
+9

.+10

+10
+10
+10
+11
+11
+11
+11
+11
+11
+11
+11

>12
>12
>14
>14
>17

! Tamb =45 °C

2 The diode should be mounted on 2 mm Al. heatsink of 12.5 x 12.5 cm*.

* Without heatsink

4 Pt =10.5 W in case the diode is mounted on 2 mm Al. heatsink of 12.5 x 12.5 cm*.




¢ RECTIFIERS

silicon rectifiers

MAXIMUM RATINGS (Tam =25 °C) TYPICAL CHARACTERISTICS (Tj — 25 °C)
type 2 technique b Urwm IrAv [ Irsm T o a I ﬂl'RU"llT:M
z . (Ux{/sm) v A A A “Q max. A (at Urwm)
3 WA
BY 133 5 1300 850 1 10 50 150 1.3 2 5
BY 134 5 diffusion 600 400 1 10 50 150 1.3 2 5
BY 135 5 150 100 1 10 50 150 13 2 5
BYX 42/100T | 6 (120) 100 10! 40 80 155 14 10 (60)
BYX 42/200T | 6 diftosion (240) 200 100 W0 80 155 14 10 (60)
BYX 42/300T | 6 (360) 300 100 W0 80 155 14 10 (60)
BYX 42/400T | 6 (480) 400 10t 40 80 155 11 10 (60)

1 Applied in half wave rectifier circuits in case Renja—30 “C/W is not exceeded.
Applied up to Tam =85 °C in case the rectifier is mounted on 2 mm Al. heatsink
of 12.5 < 12.5 cm®.



<

3

1

THIRLIORS

silicon thyristors

MAXIMUM RATINGS (Tamb =25 'C) TYPICAL CHARACTERISTICS (T; =25 °C)
e £ sirocture Unim Uniw | brav Frsm In tq lor ot Up Usr ot Up
3 v v A A mA us mA ¥ v

TO,8N/50T 7 50 50 1 15 17 40 10 6 3 6
TO.8N/100T | 7 100 100 1 15 17 40 10 6 3 6
TO,8N/200T | 7 ppn 200 200 1 15 17 40 10 6 3 6
T0.8N/300T | 7 300 300 1 15 17 40 10 6 3 6
TO.8N/400T | 7 400 400 1 15 17 40 10 6 3 6
T3N/50T 8 50 50 3t 40 20 40 15 6 3 6
T3N/100T 8 100 100 3 40 20 40 15 6 3 6
TaN/200T 8 papn 200 200 3 W0 20 4 15 6 3 6
T3N/300T 8 300 300 3 40 20 40 15 6 3 6
T3N/400T 8 400 400 3 40 20 40 15 6 3 6
T15N/50T 9 50 50 15 120 50 40 40 10 3 10
T15N/100T 9 100 100 15 120 50 40 40 10 3 10
T15N/200T 9 pnpn 200 200 15 120 50 40 40 10 3 10
T15N/300T 9 300 300 15 120 50 40 40 10 3 10
T15N/400T 9 400 400 15t 120 50 40 40 10 3 10

' With adequate cooling




AVALOG  INTEGRATED CIRCUINY

Type TA 72702 operational amplifier

The TA 72702 circuit is a wideband differential amplifier using planar technique on
silicon substrate. It is designed for operational amplifier in analog circuits as well as for feedback
amplification in precision instrument techniques and electronics up to 30 MHz. Provisions are
incorporated within the circuit whereby external components may be used to compensate the
amplifier for stable operation under various feedback or load conditions. The circuit is available
in dual-in-line plastic package with 14 leads (outline 24).

Maximum ratings

Supply voltage Ucc..
Supply voltage Ucc_
Differential input voltage
Input voltage

Power dissipation

Ambient temperature
Typical characteristics
Input offset voltage

Input offset current

Input bias current

Input resistance
Temperature coefficient of input offset voltage
Input voltage range

— positive swing (+Uj) 1(=0.5) v

— negative swing (—U)) —5(<—4) V
Common-mode rejection ratio 80 (=65 dB
Large-signal differential voltage amplification 2,600 (=>1,000)
Maximum peak-to-peak output voltage swing (Uo) 10.6 (=10) V
Output resistance 200 (<600) Q
Power dissipation 90 (<125) mW

NC Ugc. NC Uy LAG LEAD NC
% 13 12 11 10 9 8

g

1.2 3 & 5 8 T
NC NC GND ()U; () Upp NC

s
>



ANALOG  INTEGRATED CIRC

11
Type TAA 550 voltage stabilizer

The TAA 550 circuit is an integrated voltage stabilizer with low temperature coefficient and low
differential input resistance, using planar technique on silicon substrate. It is primarily intended
to provide a supply voltage which is independent of variations in mains supply or temperature,
for variable capacitance diodes in radio and television tuners or it can be used as a reference
element for general purposes. The circuit is incorporated in case TO-18 (outline 23) and available

according to its stabilized voltage U,, in groups A, B or C as follows:
U,.-30...32V — TAA550A;
U, ...34V — TAA 550B;
U,,=34...36 V — TAA 550C.

N

Maximum ratings

Operating current (at T.,.. =70 °C) 15 mA
Operating temperature —20...+150 °C
Storage temperature —20...+150 °C

Thermal resistance

junction to case 150 cw
junction to ambient 500 °C/W

Typical characteristics at T,,,=25°C

Recommended operating current (1,) 5(=2 mA
Stabilized voltage at operating current of 5 mA 30...36 v
Differential internal resistance 10 (<25) Q
Temperature coefficient of the stabilized voltage —3.1...+1.55 mV/°C

Recommended circuit

R2222
1

e ‘
N |

S ¢ e SSeees = |

Uce» Uy,

+

330 4700pF
b5

C*:to be connected if decoupling for low frequency

noise is necessary. In practice values up to 10 uF are WMERAM

used.




DIGITAL INTEGRATED CIRCUNY

Series TL 7400...7472 consist of standard digital integrated circuits using monolithic techniques ks
and operating in TTL (transistor-transistor-logic) circuit system incorporated in dual-in-line plas-
tic packages with 14 leads (outline 24).

Maximum ratings Typical characteristics
Supply voltage max.7 V Supply voltage 475...525V
Input voltage max.55 V Propagation delay time
Operating temperature 0...+70°C each gate 13 ns [—
Storage temperature —65...+150 °C at flip-flop 30 ns
Power dissipation
Type Application (functions) Z?%};p?;:p 1158 rm"x
TL 7400 Quad 2-input NAND gates D.C. noise susceptibility 1V
TL 7402 Quad 2-input NOR gates
TL 7406 Hex inverter buffers/drivers [ )

TL7410 Triple 3-input NAND gates
TL 7440 Dual 4-input NAND buffers
TL 7460 Dual 4-input expander
TL7472 J-K-master-slave flip-flops

Upe,B A Y [
% 13 12 11 10 9 8
EralLazs
Lyl Iy
0 T—D’W
[P [P
1 2 3 4 5 6
GND —
TL 7400 1 TL 7402 TL 7406
Uces D X X
Uec, c B A Y UesD  C B A Y
% 13 12 11 10 9 8 % 13 12 11 10 9 8 Bpenn2 8
S et T IS St s B IT\ ] r‘—\ e =l [ | T L -
ML [ T tH] ‘ — 1
h( T nﬁ—:g“p ==Yy et
- ——0 ||
g S SR T SR T R O G o= g e ) ey e e S S U e e iy = g S e B s Sy e S cen i o S e o we G
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
GND GND A B C GND
i
TL 7440 TL 7460
|
|
,
L TL7472 I e

V-20



OUTLINES
Type DO-7 "
AA 112 AA 137 T max 73 maezs
AA 113 AA 139 [k
AA 116 AAZ 10 o 3 e
AA 117 OA 1154Q raves s
AA 118 OA 1161
AA 119 OA 1180 * Not to be soldered
AA 132 OA 1182 ”
AA 135 OA 1182D ‘N
AA 136

Type Marking on the cathode side

BA 243 green
BA 244 violet
BAY 41 black
BAY 42 white
BAY 43 yellow
BAY 93 blue
ZF2,7...ZF 33
2G27...ZG 33

1N 4148 (1N 914)

1N 4149 (1N 916)

1N 4151 (BAY 95) white-green
1N 4154 (BAY 94) white-yellow
1N 4446 (1N 914A)

1N 4447 (1N 916A)

1N 4448 (1N 914B)

1N 4449 (1N 916B)

DO-35

* Not fo be soldered

2

Type Marking on the cathode side

SOD-32

BB 105A white dot

BB 105B red dot

BB 105G green dot

Type ‘

ZL 39...7L 33 L

ZX39...ZX33 ¥
\max@0,7




DO-13

Type
BY 133
BY 134
BY 135
§
v
Type
BYX 42/100T
BYX 42/200T
BYX 42/300T
BYX 42/400T
Type
max 09 maxil
T0,8N/50T &by, maxe 040,
T0,8N/100T 2 'LEl:—X
T0,8N/200T PN 7
T0,8N/300T _raxedy |
T0.8N/400T e
Type gaxsy PR L1 I,
T3N/50T /&) 1
T3N/100T ‘ ‘:@W‘
g 151 A

e Rafl--mi
T3N/400T e ‘

~325
Type paxls e axo15s min® 63

K
TA5N/S0T el max3s
T15N/100T ..,Y - =K1z
T15N/200T =] it fmaxes2
T15N/300T [ Traxess
T15N/400T ot i mm.‘s
max 30

mmm 41
Type TO-
AC 25 2, = i
AC 125(z) Lo ot iz, 2
AC 125F(z) & 3 ==
AC 125K(z) ] Sid —
AC 125U(z) e | maxt03_|_min35

AC 126 ! el Mo ‘[O

V-22



Type
AC 128
AC 128(z)
AC 176
AC 187
AC 188

Type

AC 128K
AC 176K
AC 187K
AC 188K

Type
AF 106
AF 139
AF 239
AF 2395

AP

Type
AF 200
AF 201

|61
max
052

Type
AD 161
AD 162

Type
ASZ 15
ASZ 16
ASZ 17
ASZ 18
ASZ 1015
ASZ 1016
ASZ 1017
ASZ 1018
0OC 26

maxe 19 |
Tax8205

O
B9ran
are
max 385

V-23



Type

BC 107
BC 108
BC 109
BC 177
BC178
BC 179
BCY 58
BCY 59
BCY 78
BCY 79

2N 2221
2N 2221A

2N 2222

2N 2222A

2N 2368 (BSX 19)
2N 2369 (BSX 20)
2N 2369A

2N 289

2N 2906

2N 2906A

2N 2907
2N 2907A

min 35

Type

BC 237
BC 238
BC 239
BC 307
BC 308
BC 309

TO-92

E )

T

R
I 3
£ |

max 435
ibachir

* Not fo be soldered

k]
E

max 43|
A

Type

BF 167
BF 173
BF 184
BF 185

TO-72

Type

BF 177
BF 178
BF 179A
BF 1798
BF 179C
2N 2218
2N 2218A
2N 2219
2N 2219A

2N 2904
2N 2904A
2N 2905
2N 2905A

Type
BFY 33
BFY 34
BFY 46
2N 1613
2N 1711

V-24




Type
BF 224
BF 225

(4
max 435 L
SES S max 4,83

Type
TAA 550

Type

TA 72702
TL 7400
TL 7402
TL 7406
TL 7410
TL 7440
TL 7460
TL 7472

laTa Vo TaTn)

TUNGSRAM




ACCESSORIES

designation accessory for types
AC125 AC128
AC 125(z) AC 128(z)
r AC 125F(z) AC176
HL-Mé613/A heat sink AC 125K(z) AC 187
AC 125U(z) AC 188
AC 126
ASZ 15 ASZ 1015 OcC 26
CL-M024/C insulating washer 23% :g :g% :g]g
ASZ 18 ASZ 1018
CL-M031/A insulating washer :g 1212
AD 161 ASZ 17 ASZ 1017
. AD 162 ASZ 18 ASZ 1018
VA-M168/8B insulating bush ASZ 15 ASZ 1015 ocC 2%
ASZ 16 ASZ 1016
0
03 min@ 13

HL-M613/A

CL-M024/C

CL-MO031/A

VA-M168/B

V-26




REPLACEMENT GUIDE

The following list includes the TUNGSRAM equivalents to other makes. The comparisons are carried out on
the basis of their typical applications. Certain minor differences may occur in the characteristics or construc-
tions of the compared types. In such cases it is necessary to examine the conditions of application at all times

on the basis of the detailed catalogue data.

Transistors

type to be TUNGSRAM- type to be | TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type
AC 107 AC 125F(z) AC 180K AC 128K AF 106A AF 106
AC 116 AC 128K AC 180KL AC 128K AF 121 AF 200
AC 117 AC 128K AC 181 AC 176 AF 201
AC 188K AC 181K AC 176K AF 178 AF 106
AC12 AC 125 AC 181KL AC 176K AF 181 AF 200
AC 122 AC 125 AC 182 AC 125 AF 201
AC 126 AC 126 AF 185 AF 200
AC 122/30 AC 125(z) AC 184 AC 128 AF 201
AC 123 AC 128K AC 185 AC 176 AF 251 AF 239
AC 124 AC 128K AC 186 AC 176 AF 252 AF 239
AC 127 AC 176 AC 187 AF 253 AF 139
AC 130 AC 176 AC 191 AC 125 AF 256 AF 106
AC 131 AC 125 AC 126 AF 257 AF-106
AC 132 AC 125 AC 192 AC 125 AF 264 AF 106
AC 134 AC 126 AC 126 AFY 12 AF 106
AC 135 AC 125 AC 194 AC 176 AFY 41 AF 239
AC 136 AC 128 ACY 16 AC 128(z) AFZ 12 AF 106
AC 137 AC 126 ACY 23 AC 125(z) ASY 12 AC 128(z)
AC 138 AC 128 ACY 24 AC 125U(z) ASY 14 AC 125U(z)
AC 139 AC 128 ACY 32 AC 125F(z) ASY 26 BCY 78
AC 141 AC 176 ACY 33 AC 128(z) ASY 27 BCY 78
AC 141B AC 176 ACY 38 AC 125F(z) ASY 31 BCY 78
AC 141K AC 176K AD 105 ASZ 1015 ASY 32 BCY 78
AC 142 AC 128 AD 130 ASZ 1017 ASY 48 AC 125U(z)
AC 142K AC 128K AD 131 ASZ 1016 ASY 70 AC 125K (z)
AC 150 AC 125 AD 132 ASZ 1015 ASY 76 AC 125K(z)
AC 126 AD 138 ASZ 16 ASY 77 AC 125U(z)
AC 151 AC 125 AD 138/50 ASZ 15 ASY 80 AC 125K(z)
AC 151r AC 125F(z) AD 139 AD 162 ASY 81 AC 125U(z)
AC 152 AC 125 AD 142 ASZ 1018 ASY 90 AC 125K(z)
AC 153 AC 128 AD 143 ASZ 16 ASY 91 AC 125(z)
AC 153K AC 128K AD 145 ASZ 16 ASZ 11 BCY 78
AC 160 AC 125F(z) AD 148 AD 162 ASZ 12 BCY 78
AC 161 AC 125F(z) AD 149 ASZ 1017 AUY 18 ASZ 16
AC 162 AC 125 AD 150 ASZ 1017 AUY 19 ASZ 16
AC 163 AC 126 AD 152 AD 162 AUY 20 ASZ 18
AC 170 AC 125 AD 153 ASZ 1017 AUY 21 ASZ 16
AC171 AC 126 AD 162 AUY 21A ASZ 17
AC172 AC 176 AD 163 ASZ 15 AUY 22 ASZ 15
AC 173 AC 125 AD 164 AD 162 AUY 22A ASZ 15
AC 174 AC 125 AD 165 AD 161 AUY 28 ASZ 15
AC175 AC 176K AD 169 AD 162 AUY 30 ASZ 15
AC 187K AD 262 ASZ 1017 AUY 31 ASZ 16
AC 178 AC 128K AD 263 ASZ 1017 AUY 32 ASZ 15
AC179 AC 176K ADY 27 ASZ 17 AUY 33 ASZ 16
AC 187K ADY 28 ASZ 15 AUY 34 ASZ 15
AC 180 AC 128 AF 102 AF 106 AUY 37 ASZ 18
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type fo be TUNGSRAM- type to be TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type
BC 113 BC 238 BC 331 BC 237 BF 186 BF 178
BC 2388 BC 332 BC 238 BF 189 BF 184
BC 114 BC 239 BC 337 BC 237 BF 194 BF 184
BC 115 BC 237A BC 338 BC 238 BF 195 BF 185
BC 116 BC 308 BC 382 BC 237 BF 196 BF 167
BC 116A BC 308A BC 383 BC 238 BF 197 BF 173
BC 118 BC 238 BC 384 BC 239 BF 198 BF 167
BC 125 BC 237 BC 413 BC 239 BF 199 BF 173
BC 129 BC 107 BC 414 BC 239 BF 223 BF 173
BC 130 BC 108 BC 415 BC 308 BF 232 BF 173
BC 131 BC 109 BC 309 BF 233 BF 184
BC 135 BC 107 BC 416 BC 309 BF 234 BF 184
BC 147 BC 237 BC 477 BC 177 BF 235 BF 185
BC 148 BC 238 BC 478 BC 178 BF 240 BF 167
BC 149 BC 239 BC 479 BC 179 BF 241 BF 185
BC 153 BC 308 BC 512 BC 307 BF 251 BF 167
BC 154 BC 309 BC 513 BC 308 BF 254 BF 184
BC 157 BC 307 BC 514 BC 309 BF 255 BF 185
BC 158 BC 308 BC 582 BC 237 BF 257 BF 178
BC 159 BC 309 BC 583 BC 238 BF 258 BF 179C
BC 167 BC 237 BC 584 BC 239 BF 261 BF 167
BC 168 BC 238 BCW 90A 2N 2221 BF 271 BF 173
BC 169 BC 239 BCW 90B 2N 2222 BF 288 BF 167
BC 170 BC 238 BCW 91A 2N 2221A BF 310 BF 173
BC 171 BC 237 BCW 918 2N 2222A BF 336 BF 178
BC 172 BC 238 BCW 92A 2N 2906 BF 337 BF 179C
BC 173 BC 239 BCW 928 2N 2907 BFR 18 2N 2221
BC 204 BC 307 BCW 93A 2N 2906A BFR 19 2N 2218
BC 205 BC 308 BCW 938 2N 2907A BFR 20 2N 2219
BC 206 BC 309 BCY 33 BCY 78 BFR 21 2N 2218A
BC 207 BC 237 BCY 34 BCY 78 BFX 74 2N 2904
BC 208 BC 238 BCY 50 BCY 58 BFX 74A | 2N 2904A
BC 209 BC 239 | BCY 51 BCY 58 BFY 19 | BCY S8
BC 230 BC 239 | BCY 56 BCY 59 BFY 37 BCY 58
BC 250 BC 308 | BCYS57 BCY 58 BFY 39 BCY 59
BC 251 BC 307 BCY 66 BCY 59 BFY 56 | 2N 2218
BC 252 BC 308 BCY 69 BCY 58 BFY 56A 2N 2218A
BC 253 BC 309 BF 114 BF 177 BFY 67 BFY 34
BC 255 BC 309 BF 115 | BF184 2N 1613
BC 256 BC 307 BF 117 BF 177 BFY 68 BFY 46
BC 257 BC 307 BF 123 BF 173 2N 1711
BC 258 BC 308 BF 127 BF 167 BFY 76 BCY 59
BC 259 BC 309 BF 137 BF 178 | Bsw19 BCY 78
BC 260 BC 178 BF 140 BF 178 BCY 79
BC 261 BC 177 BF 153 BF 184 BSW 21 BCY 78
BC 262 BC 178 BF 154 BF 167 BSW 21A 2N 2907
BC 263 BC 179 BF 157 BF 179 BSW 22 | BCY78
BC 267 BC 107 BF 158 | BF173 BSW 22A 2N 2907
BC 268 BC 108 BF 159 | BF173 BSW 42 BCY 58
BC 269 BC 109 BF 160 BF 184 BSW 42A BCY 59
BC 270 BC 108 BF 163 BF 167 BSW 43 BCY 58
BC 271 BC 108A | BF 164 BF 167 BSW 43A 2N 2222A
BC 291 BCY 79 | BF165 BF 185 BSW 44 BCY 78
BC 292 BCY 79 BF 174 BF 179 BSW 44A BCY 79
BC 327 BC 307 BF 175 BF 167 BSW 45 BCY 78
BC 328 BC 308 BF 176 BF 173 BSW 45A BCY 79
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type to be TUNGSRAM- type to be TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type
BSW 58 2N 2368 oc71 AC 125 2N 930 BCY 59
BSW 59 2N 2369 oCc72 AC 125 2N 1273 AC 125(z)
BSW 72 2N 2906 OC 74 AC 128 2N 1274 AC 125(z)
BSW 73 2N 2907 ocC75 AC125 2N 1371 AC 125K(z)
BSW 74 2N 2906A OC 76 AC 125K(z) 2N 1372 AC 125K(z)
BSW 75 2N 2907A oc77 AC 125U(z) 2N 1373 AC 125(z)
BSW 82 2N 2221 oc79 AC 128 2N 1374 AC 125K(z)
BSW 83 2N 2222 OcC 83 AC 128 2N 1375 AC 125(z)
BSW 84 2N 2221A OC 200 BC 178 2N 1376 AC 125K(z)
BSW 85 2N 2222A OC 201 BC 178 2N 1377 AC 125(z)
BSX 19 2N 2368 OC 303 AC 125 2N 1924 AC 125U(z)
BSX 20 2N 2369 OC 304 AC125 2N 1925 AC 125U(z)
BSX 24 BCY 58 OC 305 AC 126 2N 1926 AC 125U(z)
BSX 51 BCY 58 OC 306 AC 125F(z) 2N 2411 BC 178A
BSX 51A BCY 59 OC 307 AC 125K(z) 2N 2412 BC 178A
BSX 52 BCY 58 OC 308 AC 125K(z) 2N 2586 BC 107A
BSX 52A BCY 59 OC 309 AC 125U(z) 2N 2604 BCY 79
BSX 66 BCY 58 OC 469 BCY 78 2N 2605 BCY 79
BSX 67 BCY 58 OC 470 BCY 78 2N 2694 BC 108A
BSX 72 2N 2218 OC 602 AC 125 2N 2712 BC 238A
BSX 75 2N 2221 OC 603 AC 125 2N 2944 BCY 78
BSY 11 BCY 59 OC 604 AC 125 2N 2945 BCY 78
BSY 44 BFY 34 SFT 223 AC 125(z) 2N 2946 BCY 79
2N 1613 SFT 228 BCY 78 2N 3391 BCY 58
BSY 45 BFY 34 SFT 229 BCY 78 2N 3392 BCY 58
2N 1613 SFT 243 AC 125U(z) 2N 3393 BCY 58
BSY 53 BFY 34 SFT 253 AC 128(z) 2N 3394 BCY 58
2N 1613 SFT 288 BCY 78 2N 3395 BCY 58
BSY 54 BFY 46 SFT 321 AC 125 2N 3396 BCY 58
2N 1711 SFT 322 AC 125 2N 3397 BCY 58
BSY 71 BFY 46 SFT 323 AC 125 2N 3398 BCY 58
2N 1711 SFT 335 AC 125 2N 3403 BCY 58
BSY 72 BCY 58 SFT 351 AC125 2N 3414 BCY 58
BSY 73 BCY 58 SFT 352 AC 125 2N 3415 BCY 58
BSY 74 BCY 58 SFT 353 AC 126 2N 3416 BCY 59
BSY 75 BCY 59 TI 3021 ASZ 15 2N 3417 BCY 59
BSY 76 BCY 59 TI 3027 ASZ 1016 2N 3672 BCY 79
BSY 80 BCY 58 TI 3028 ASZ 1015 2N 3702 BC 308
BSY 95A BCY 58 TI 3031 ASZ 15 2N 3703 BC 307
CTP 1111 ASZ 1015 TIS 37 BC 308 2N 3704 BC 237
ASZ 1018 TIS 38 BC 308 2N 3705 BC 237
0OC 16 ASZ 1017 TF 78/30 AD 162 2N 3706 BC 238
OocC 22 ASZ 1017 2N 257 ASZ 1016 2N 3707 BC 237A
ocC 23 ASZ 1017 ASZ 1017 2N 3708 BC 237A
OC 24 ASZ 1017 2N 268 ASZ 1015 2N 3709 BC 237A
ocC 27 ASZ 1017 ASZ 1018 2N 3710 BC 237A
OC 28 ASZ 1015 2N 404 BCY 78 2N 3711 BC 237B
oC 29 ASZ 1016 2N 524 AC 128 2N 3855 BC 238A
OC 30 AD 162 2N 525 AC 128 2N 3856 BC 238B
OoC 35 ASZ 1017 2N 526 AC 128 2N 3903 BC 237A
OC 36 ASZ 1018 2N 527 AC 128 2N 3904 BC 237A
OC 42 AC125 2N 717 BCY 58 2N 3964 BC 1778
OC 44 BC 178 2N 718 BCY 58 2N 4060 BC 308A
OC 45 BC 178 2N 721 BCY 78 2N 4061 BC 308A
OC 47 BCY 78 2N 722 BCY 78 2N 4062 BC 308B
oC70 AC 125 2N 929 BCY 59 2N 4286 BCY 58
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type to be TUNGSRAM- type to be TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type
2N 4289 BCY 79 258 44(g) AC 125(z) 25B 426 ASZ 1017
2N 4402 BC 307A 2SB 47(q) AC125F(z) | 25B 439 AC 125
2N 4403 BC 307A 2SB 54 AC 125 AC 126
2N 4424 BCY 59 AC 126 2B 459 AC 125
2N 4951 2N 2221 25B 54(g) AC 125(z) 25B 460 AC 125
2N 4952 2N 2221 25B 55(g) AC125U(z) | 25B 461 AC 128
2N 4953 2N 2222 25B 56 AC 125 25B 463 AD 162
2N 4954 2N 2222 25B 66(H) AC 125(z) 2B 471 ASZ 1016
2N 5086 BC 307A 25B 67(H) AC125U@) | e 00 ASZ 1017
2N 5087 BC 3078 BBETAH) | AC125U@) | 220072 ASZ 1015
2N 5088 BC 2378 258 73(H) AC 125F@) | 522 9% AC 1725
2N 5089 BC 239 25B 75 AC 125 RC TG BE :7;
2N 5172 BC 237A 25B 75(H) AC 125(2) o0 721 B ;
2N 5209 BC 237A BBSAKH) | ACT2K(@) | 2= 700 BC 1g§A
2N 5210 BC 2378 25B 77 AC 125 Re gg o
2N 5219 BC 2398 AC 126 e ex
2N 5223 BC 2398 258 77A AC 126 e o)
2N 5354 BC 237A 258 77(H) AC 125(z) ey el
2N 5355 BC 237A BTIAH) | AC125K(@) | 202370 et
2N 5356 BC 2378 25B 89(H) AC 125(z) Gt a¢
2N 5367 BCY 79 25B 91(g) AC 125(z) Reie 2369
2N 5539 BC 178A 25B 122 ASZ 1015 it BF 1547
25A 12 BC 178 ASZ 1018 55C et BC }0
25A 15 BC 178 25B 122(g) ASZ 18 55C 420 BC 109
25A 16 BC 178 25B 123 ASZ 1016 o, BF 184
25A 49 BC 178 ASZ 1017 S i BF 185
25A 50(g) BCY 78 2SB 149 ASZ 1016 o8 B0l BF 173
25A 52 BC 178 ASZ 1017 o 452( ) | 2N 2218
25A 53 BC 178 25B 156A AC 125 Soc 200 BFY 7373
2SA 73 BC 178 25B 189 AC 128 Sec 5 BF 1 s
25A 95(g) 2N 2894 258 189(q) AC 128(2) rel 2N 221
2SA 208(H) BCY 78 25B 200 AC 128 25'5Y1~’;15'1
2SA 209(H) | BCY 78 258 200(g) AC 128(z) — i
25A 210(H) | BCY 78 258 201 AC 128 SeC Seali e
25A 217(H) | BCY 78 258 201(g) AC 128(z) By
2SA 229 AF 139 2SB 337 ASZ 1016 25C 649 BC 108
2SA 230 AF 139 258 338(H) ASZ 16 e 850 B 1on
2SA 239 AF 106 ASZ 17 25C 682 BF 167
2SA 240 AF 106 25B 339(H) ASZ 16 25C 689(H) 2N 2369
2SA 282(g) BCY 78 ASZ 17 25C 708A(H) T
2SA 283(g) BCY 78 25B 340(H) | ASZ 15 2N 1613
2SA 284(g) BCY 78 2SB 340(H) ASZ 18 25C 732 BC 179
25A 372 AF 200 258 341(H) ASZ 15 25C 733 aC 108
AF 201 ASZ 18 25C 733BL BC 109
2SA 400 BC 108 25B 364 AC 126 25C 733GR BC 1088
2SA 495 BC 178 2SB 367 AD 162 25C 735 BC 107
2SA 499 BC 177 2SB 368 AD 162 BC 108
25A 500 BC 178 25B 370 AC 125 BC 108A
25A 503 2N 2904 25B 370A AC 125 25C 856 BF 177
2SA 548 BC 177 2B 415 AC 128 BF 178
25A 567 BC 177 25B 415(g) AC 128(z) 25C 907A(H) | BCY 59
258 25(g) ASZ 16 2B 424 ASZ 1015 25C 979 BCY 59
258 26 ASZ 1017 ASZ 1018 25D 77 AC 176
25B 26(g) ASZ 16 25B 425 ASZ 1016 25D 96 AC 176
25B 40(q) AC 125K(z) ASZ 1017 25D 170 AC 176
2B 44 AC 126 25B 426 ASZ 1016 25D 170A AC 176
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Diodes, Z-diodes, rectifiers and thyristors

type to be TUNGSRAM- type to be TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type
AA 111 AA 119 BAY 71 1N 4151 BZX 55/C5V6 | ZF56
AA 114 AA 116 (BAY 95)  |...BZX55/C33| ...ZF33
AA 121 AA 116 BAY 99 BAY 41 BZX 55/D5V6 | ZG 56
AA 123 AA 116 BB 121 BB 105A ...BZX 55/D33| ...ZG 33
AA 130 AA 119 BB 122 BB 105G  |BZX61/C6V8 | ZF68
AA 131 AA 119 BB 141 BB 105A ...BZX 61/C33| ...ZF33
AA 133 AA 132 BB 1058 BZX 70/C10 ZF 10
AA 134 AA 113 BB 142 BB 105G ...BZX 70/C33| ...ZF33
AA 135 OA 1180 BStB 0106 TO,8N/100T |BEX71/C5V1 | ZF 51
AA 136 OA 1182D BStB 0113 TO,8N/200T |...BZX71/C24| ...ZF 24
AA 137 AA 119 BStB 0126 TO,8N/400T |BZX 83/C2V7 | ZF27
AA 138 AA 116 BStB 0206 T3N/100T | ...BZX 83/C33| ...ZF33
AA 140 AA 119 BStB 0213 T3N/200T  |BZY85/C4V7 | ZF47
AA 142 AA 119 BStB 0226 T3N/400T  |...BZY 85/C24| ...ZF 2%
AAY 12 OA 1182 BSIC 0313 T15N/200T |BZY 85/D4V7 | ZG 47
AAY 14 OA 1182 BStC 0326 T15NJ400T |...BZY 85/D22| ...ZG 22
AAY 21 AA 116 BStD 0313 T15N/200T |BZY 88/C3V3 | ZF33
AAY 27 AAZ 10 BSID 0326 T15NJ400T |...BZY 88/C33| ...ZF33
AAY 43 4-AAZ 10 BTY 79/100R| T15N/100T |BZY 96/C4V7..| ZX47..
BA 128 BAY 43 BTY 79/200R T15N/200T ESN 100 BY 135
BA 136 BA 243 BTY 79/400R | T15N/400T FS 19 OA 1180
BA 141 BB 105A BTY 87/100R| T15N/100T FS 36 AAZ 10
BA 142 BB 105G BTY 87/200R| T15N/200T 1S 1941 BY 135
BA 152 BA 243 BTY 87/400R| T15N/400T N 20 1N 4148
BA 174 N 4154 BY 100 BY 133 OA 70 AA 116
(BAY 94) BY 102 BY 135 OA T2 AA 119
BA175 1N 4151 BY 103 BY 133 OA73 AA 116
(BAY 95) BY 112 BY 135 OA 79 AA 119
BA 177 BA 243 BY 113 BY 133 OA 81 AA 117
BA 178 BA 243 BY 114 BY 135 OA 85 AA 118
BA 182 BA 243 BY 116 BY 133 OA 86 AA 117
BA 282 BA 243 BY 126 BY 135 OA 90 AA 116
BA 283 BA 244 BY 127 BY 133 OA 91 AA 117
BAU 54—70 N1 BY 138 BY 133 OA 95 AA 118
BAY 10 gN“y) BY 152 BY 133 OA 150 AA 117
(BAY 55) BY 177 BY 133 OA 154 AAZ 10
BAV 54—30 | 1N 4152 BY 178 BY 133 OA 154Q 4-AAZ 10
(BAY 94) BY 242 BY 133 OA 160 AA 116
BAW 62 1N 4151 BY 250 BY 133 OA 161 AA 118
(BAY 95) BYX 36/150 | BY 134 OA 172 AA 119
BAW 75 1N 4154 BYX 36/300 | BY 134 OA 180 OA 1180
(BAY 94) BYX 36/600 | BY 134 OA 182 OA 1182
BAW 76 1N 4151 BYX 38/300 BYX 42/300T OA 182B OA 1182D
(BAY 95) BYX 48/300 | BYX 42/300T| OY 1011 BY 134
BAX 20 BAY 93 BYY 31 BY 134 oY 1021 BY 133
BAX 21 BAY 42 BYY 32 BY 134 SFD 83 1N 4154
BAX 22 BAY 43 BYY 33 BY 133 (BAY 94)
BAY 31 BAY 93 BYY 34 BY 133 SFD 104 AA 116
BAY 60 1N 4154 BYY 59 BY 134 SFD 105 AAZ 10
(BAY 94) BYY 60 BY 133 SFD 106 AA 116
BAY 63 1N 4151 BZX 46/C2V7 | ZF27 SFD 107 AA 119
(BAY 95) ...BZX 46/C33| . .ZF33. SFD 108 AA 117
BAY 68 BAY 41 BZX 55/C2V7 | ZF27 SFD 108A OA 1182
BAY 69 BAY 42 ...BZX55/C33| ...ZF33 SFD 110 AA 119
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type to be [ TUNGSRAM- type to be TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type
SFD 110 AAZ 10 1N 1274 AA 117 1N 3193 BY 134
SFD 111 2-AA 116 1N 198 AA 117 1N 3194 BY 134
SFD 112 AA 119 1N 277 OA 1182 1N 3195 BY 133
SFD 115 4-AAZ 10 1N 440B BY 135 1N 3600 1N 4151
SFD 183 1N 4151 1N 4418 BY 134 (BAY 95)
(BAY 95) 1N 4428 BY 134 1N 3602 AN 4151
SFR 105 BYX 42/200T| 1N 4438 BY 134 (BAY 95)
SFR 164 BY 133 N 4448 BY 133 1N 3604 1N 4151
SSiB 0110 BY 134 N 4458 BY 133 (BAY 95)
SSiB 0120 BY 134 1N 536 BY 135 1N 3605 N 4154
SsiB 0140 BY 133 1N 537 BY 135 (BAY 94)
SSiB 0610 BY 134 1N 538 BY 134 1N 3606 AN 4151
SSiB 0620 BY 134 1N 539 BY 134 (BAY 95)
SSiB 0640 BY 133 1N 540 BY 134 1N 4009 1N 4154
SSIC 1320 BYX 42/300T| 1N 541 AA 119 (BAY 94)
TIC 60 TO,8N/50T | 1N 542 2-AA 119 1N 4364 BY 135
TIC 61 TO,8N/50T | 1N 614 BY 133 1N 4365 BY 134
TIC 62 TO,8N/A00T | 1N 746. .. ZF33... 1N 4366 BY 134
TIC 63 TO.8N/200T | ...1N 759 LZEN 1N 4367 BY 134
TIC 64 TO,8N/200T | 1N 914 1N 4148 1N 4368 BY 133
TIC 106A T3N/100T 1N 914A 1N 4446 1N 4369 BY 133
TIC 1068 T3N/200T 1N 9148 1N 4448 1N 4383 BY 134
TIC 106C T3N/300T | 1N 916 N 4149 1N 4384 BY 134
TIC 106D TaN/400T 1N 916A AN 4447 1N 4385 BY 133
TIC 106F T3N/50T 1N 9163 N 4449 1S 10—400 BYX 42/400T
TIC 106Y T3N/50T 1N 956. .. ZF33... 1532 AA 113
TIC 126A TISNA0OT | ...1N 976 LLZF22 1533 AA 117
TIC 1268 TI5N/200T | 1N 1100 BY 135 1534 AA 119
TIC 126C TA5N/300T | 1N 1101 BY 134 1S 34A AA 117
TIC 126D TASN/400T | 1N 1102 BY 134 15 38A AA 118
TIC 126F TISN/50T | 1N 1103 BY 134 1573 OA 1180
TO,8NO,6A00|  TO,8N/50T | 1N 1104 BY 133 15 82 OA 1180
TO,8NTAO0 |  TO,8N/100T | 1N 1105 BY 133 15 83 OA 1180
TO,8N2A00 |  TO,8N/200T | 1N 1487 BY 135 15100 BY 135
TO,BN3AO0 |  TO,8N/300T | 1N 1488 BY 134 15101 BY 134
TO,8N4AOO |  TO,8N/400T | 1N 1489 BY 134 15103 BY 134
T0,8N100 TO,8N/100T | 1N 1490 BY 134 15105 BY 133
T0,8N200 TO.8N/200T | 1N 1491 BY 133 15107 BY 134
T0,8N300 TO,8N/300T | 1N 1492 BY 133 15134, .. ZF51...
T0,8N400 TO,8N/400T | 1N 1581 BYX 42/100T| ...1S 143 ...ZF15
T3N0,6000 TaN/50T 1N 1582 BYX 42/100T| 151515 1N 4151
T3N1000 T3N/100T | 1N 1583 BYX 42/200T (BAY 95)
T3N2000 T3N/200T | 1N 1584 BYX 42/300T| 151516 1N 4151
T3N3000 T3N/300T | 1N 1585 BYX 42/400T (BAY 95)
T3N4000 T3N/OOT | 1N 1692 BY 135 151553 BAY 43
T3N 100 T3N/00T | 1N 1693 BY 134 151554 BAY 42
T3N 200 T3N/200T | 1N 1694 BY 134 151555 BAY 41
T3N 300 T3N/300T | 1N 1695 BY 134 15 1652 BYX 42/200T
T3N 400 T3N/400T | 1N 1696 BY 133 151653 BYX 42/300T
1N 48 AA 117 1N 1697 BY 133 151942 BY 134
1N 60 AA 116 1N 3063 1N 4151 151943 BY 134
1N 63 AA 117 (BAY 95) 15 1944 BY 133
1N 64 AA 116 1N 3064 N 4151 15 2030. ... ZF 35
1N 65 AA 117 (BAY 95) ...15 2330 LLZFR
1N 87A AA 116 1N 3067 N 4154 1S 2074(H) BAY 42
AA 119 (BAY 94) 15 6006A... | ZX68...
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type to be TUNGSRAM- type to be TUNGSRAM- type to be TUNGSRAM-
replaced type replaced type replaced type
2N 1595 TO0,8N/50T 2N 5060 TO,8N/50T 12GC 11 BYX 42/400T
2N 1596 TO0,8N/100T 2N 5061 TO0,8N/50T 15P1 OA 1182
2N 1597 TO,8N/200T 2N 5062 T0,8N/100T 19P1 OA 1180
2N 1598 TO,8N/300T 2N 5063 TO,8N/200T 62R2 BYX 42/200T
2N 1599 T0,8N/400T 2N 5064 T0.8N/200T BYX 42/400T
Integrated circuits
type to be TUNGSRAM- type to be TUNGSRAM- type fo be TUNGSRAM-
replaced type replaced type replaced type
FIH 121 TL 7410 MIC7472 | TL7472 T 7440 TL 7440
FIH 131 TL 7400 SF.C 400E TL 7400 T 7460 TL 7460
FJH 221 TL 7402 SF.C 402E TL 7402 T 7472 TL 7472
FLH 101 TL 7400 SF.C406E | TL 7406 TAA 940 TAA 550
FLH 111 TL 7410 SF.C 410E TL 7410 TBA 271 TAA 550
FLH 141 TL 7440 SF.C 440E TL 7440 TL 7400E TL 7400
FLH 191 TL 7402 SF.C 460E TL 7460 TL 7402N TL 7402
FLJ 111 TL 7472 SF.C 472E TL 7472 TL 7406N TL 7406
FLY 101 TL 7460 SN 7400N | TL 7400 TL 7410N TL 7410
HD 2501 TL 7440 SN 7402N | TL 7402 TL 7440N TL 7440
HD 2502 TL 7460 SN 7406N | TL 7406 TL 7460N TL 7460
HD 2503 TL 7400 SN 7410N ‘ TL 7410 TL 7472N TL 7472
HD 2507 TL 7410 SN 7440N | TL 7440 TTul 9001 TL 7472
HD 2511 TL 7402 SN 7460N TL 7460 TTul 9002 TL 7400
MIC 7400 TL 7400 SN 7472N TL 7472 TTul 9003 TL 7410
MIC 7402 TL 7402 SN 72702N TL 72702 TTul 9006 TL 7460
MIC 7406 TL 7406 T 7400 TL 7400 TTul 9009 TL 7440
MIC 7410 TL 7410 T 7402 | TL7402 ZTK 33 TAA 550
MIC 7440 TL 7440 T 7406 ‘ TL 7406 uA 702 TL 72702
MIC 7460 TL 7460 T 7410 ‘ TL 7410

Replacement list of semiconductor types not included in the existing
TUNGSRAM Delivery Programme or types not recommended for new designs.

iype recommended

absoletetype B (SnTented)  obsolete type [YPerecommended  obsoletetype [7pe recommended
Transistors OC 26 ASZ 1017 BAY 44 BY 135

AC 107 AC 125F(z) 0C 1016 ASZ 1017 (1N 4148)
AC 125F AC 125F(z) OC 44K (z) BCY 78 BAY 45 BY 134

AC 127 AC 176 OC 1044 BC178 BAY 46 BY 134

AC 132 AC 125 OC 1045 BC 178 GEN 51 BYX 42/100T
AF 109R AF 139 OC 1070 AC125 GEN 52 BYX 42/100T
AFY 12 AF 106 OcC 1071 AC 125 GEN 53 BYX 42/100T
AD 149 ASZ 1017 OC 1072 AC 125 GEN 54 BYX 42/200T
AD 150 ASZ 1017 OC 1074 AC 128 GEN 55 BYX 42/200T
AD 1202 ASZ 1017 OC 1075 AC 125 OA 1150 AA 117

AD 1203 ASZ 1017 OC 1076 AC 125K(z) OA 1154 AAZ 10

BC 147 BC 237 ocC 1077 AC 125U(z) OA 1154Q 4-AAZ 10

BC 148 BC 238 OC 1079 AC 128 OA 1160 AA 116

BC 149 BC 239 : . OA 1161 AA 118

BC 182 BC 237 Diodes and rectifiers OA 1172 AA 119

BC 183 BC 238 AY 1017 BY 135 SIEK 1F BY 135

BC 184 BC 239 AY 102T BY 135 SIEK 2F BY 134

BC 212 BC 307 AY 103T BY 134 SIEK 3F BY 134

BC 213 BC 308 AY 104T BY 134 SIEK 4F BY 134

BC 214 BC 309 AY 105T BY 134 SIEK SF BY 133

BF 194 BF 184 AY 1067 BY 134 SIEK 6F BY 133

BE 195 BF 185 AY 107T BY 134 SiEK 7F BY 133
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