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Septomb®r  15,   1962

POWER  PENTODE  TYPE  7189

The  7189   is   a  9-Pin   miniature   power   pentode   designed   for   service  as  audio  output  amplifier.    It  is  intended  for
radio   and   television   receivers   and   home   music   systems.    The  7189   combines  high   power   sensitivity   and   plate
efficiency  with  low  distortion  and  driving  voltage  requirements.

ELECTRICAL
Cathod .........................    Cooled  Unipotontial
H ® ater :
Voltage ............................     6.3        Volts
Current  ............................   0.76    Ampero

Di rect  I nt.ie I ®ctrod®  Copacl tanc®s:

Grid   I  to  Plot .......................    0.5   max.   #44f
Grid  1  to  H.at®r   ....................     0.25   max.   44Pf
Plot.toAII  oth.rEl®m®nts ..............   6.5                ttHf

CridltoAll   oth.rEI®ment8  .............  lof                p#f

MECHANICAL

Bul b ................................... T-6. I/2
Boso ....................  Miniature  9-Pin  (JEDEC   E9-1)
Basing........-.............
Mounting  Position   ...............

...... 9C;N

MAX IMUM  RATINGS

D®sigr  Cent.r  Values
Plato  Voltage  (Note  1)   ...............    400    max.
Grid  2  Voltage  (Note  1) ...............    300    max.
Plate  Di ssipotion    ..................       12   max.
Grid  2  Di ssipdrion  (Note 2)   ............          2   max.

Ca.hodoCurl'®nt   ...................      65   max.
Hoat®r  Cathode  Voltage   .............. ±100   max
Crid  I  Circuit Values:

Fixed  Bias ............
Cathode  R.slstor  Bias  ....

CLASS  A  AMPLIFIER

(cm®  ,ubo)

.......   Any           Typical   Operating  ChQracferistics:
For:    Plaf®Voltc!ge   ..................

Grid  2  Voltage

0.3   max.    M®gohm

1.0    maxL     M®gohm

Grid   1   Voltage   .....................

iiE

a
lcG2

9CV

Miniature      9-Pin

(JETEC      E9-I)

or  Cathode  Bias  R®sistor

Plate  Load  Impedance   ...............
With   RMS  Input  AF   Voltage  of   ......    0      4.3

PIQteCurrent   ...............    48    49.5
Grid  2Current ...............   5£    ]0.8
Tronsconductance   ..........    11300          -
Amplification   Fc.ctor  (Note  3) ......  ]9           -

Fewer  Output  (Note  4) ®  . .  .

Distortion:    (Note 4)

Total  Harmonic  .......
Second  Harmoni c  ......

Third  Hormonic  .......

Typical   Operating  Characteristics:
For:    Plate  VoltQgo   .....  ®  .  .

Grid  2  Voltage

05.7

Grid   I  Voltage    .......
or  Cathode  Bias  Resistor.
Plate  Loed  Impedance   ...............

WithRMSlnputAFVoltogoof   ......   0       4.4

PlateCurrent  ...............    48    50J5

Grid2Current ...............   5.5         10

Transconductonce  .......  a..11300          -
PloteResistance ...........    38000          -
Amplification  Factor  (Note  3) ...... 19           -

Power  Output  (Note 4)
Distortion:    (Note  4)

Total  Harmonic  ....
Second  Hormonic  .  .  .
Third   Hormonic  ....

05.7

Receiving  Tube  Section
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7189 Westinghouse
Pogo  2

Typical   Oporatlng  Choractoristlcs:

For:    Plot.  Vol.ago  .......... 250    Voltl
PUSH-PULL  CLASS  a  AMPLIFIER

Grld2Valtag .........................      25o    volts          Typical   OP.ratlngCharact.rlsticsfoITwoTub..

Grld1Voltag .........................   i.4   volts          For:    Plot.Voltag .......................   250        Volts
orCathodeBiasResistor   .................     2|oohms                Grid2VOItage .........................   250         Volts
PlateLoadlmp.dance   ...................   7ooo    ohms               Glid   1BiosVoltag ....................- 11.6         Volts

With   RMslnputAFVoltageof   ......   o      3.5             5.s        volts                Plate.fo-PlateLoad   lapedonce .............    8000         Ohms
Pl ate Current  ...........
Grid   2  Current ...........

Trcnsconductonce........
Pl ate  R® si stonco .........

Ampliflcatlon   Factor  (Note  3) .

Power  Output  (Note  4) ......

Dlstortlon:    (Not.  4)

Total  H®monic  .........

•...     36    36.8                36             Mo.
...    4.18.5             ]4.6              Mci

I.    T0000          -                 -      4tmhos
.   40000          -               _        Ohms

•....  19           -

•...,    0      4.2      5.6(8)          Watts

second  Hormonlc  ...........

Third  Harmonlc  ............

Typical  Oporoting   Chclroctoristics:

For:    Plato  Voltage   ........

0                 _   P®,cent
7                 -   P®rcent
7                -    Porc®n'

250    Volts
Grid  2  Voltage    ........................      210    Volts

Grid   1   Voltog®    ........................- 6.4    Volts

or  Cothod®   Bias  Resistor    .................      160   Ohms

Plato  Load  Impedance   ........

With  RMS   Input  AF   Voltage  of    ....

Plate  Cui.rent  ..............
Grid  2  Current ..............
Transconductance...........
Plate  Resistance ............
Amplification   Factor    .........

Power  Output  ..............
D i s to r t i on :

®   ,,,,,,,,.   7000    Ohms

•...    0       3.4       3.8         Volts

•..      36     36®6     36.5               MCL

..   3.9       7.3      8.0             Mo.

10400          -         -      /unhos
I    40000          -         -        Ohms
-..19         -         -
•...    0       4.3      4.7         Watts

Total  Harmonic  .......

Second  Hormonic  ......

Third  Hormonic  .......

10          -   Percent
1.8         -   Percent
9.3         -    Percent

PUSH-PULL  CLASS  AB  AMPLIFIER

Typical  Operating  Characteri sties  for  Two  Tubes
For:     Plate   Voltage     ..........   e.

Grid  2  Voltage    ..............

Common  Cathode   Bias  Resistor    .  .  .

Plate-to.Plate  Load  Impedance     .  .  .
With  RMS   Input  AF   Voltclge  of  ......

Pl ate  Cul.rent   ...............

Grid  2  Current ...............

®,,    ®,,,®      250             Volts

®   ,,,,,,.     250           Volts

®  ,,...      130           Ohms

'   ,,,,.,.. 8000          Ohms

0            8          Volts

I.....    62          75              Mo.

......      7            15               Ma,

Poweroutput  ......................      0          11         Watts

Total   Harmonic  Distortion  ..............-            3    Percent

Typical   Operating  Characteri stics  for  Two  Tubes

For:     Plclte   Voltage ................

Grid  2  Voltage    .................

Grid   1   Voltage    ................  {
Common  Cathode   Bias  Resistor .......
Plate-t®Plate  Load  Impedance ......,

With   RMS  Input  AF  Voltage  of  .......    0

P I ate  Current   ................  15

Grid  2  Current ...............    1.6

Power  Output  ................    0

Total  Hormonic  Distortion  ........-

400
300
_15

8000

P er c en t

With   RMslnputAFVoltageof  .............   0              8         Volts

Platecurrent  .....................    20           75            Ma.
Grid2Current .....................  2.2            15             Mo.
Poweroutput  ......................   0            11         Watts
Totol  Harmonic  Distortion  ..............-              3    Porcont

Typlcol   Op.ratlno  Cha.act®rlstlcs  for  Two  Tubes

For:    Plate  Voltag ............
Grid  2  Voltogo    ............

Grld   1   BiaB  Voltag ..........

Plato.to.Plot.  Load  Imp.dane..  .
With  RMS  Input  AF   Voltag.  of  ....

P I at . Cu rr en t  .............
Grid   2  Current .....,.......

Power  Output  .............

.,,,,,.,,,    300         Volts
o  ,,,,,  o,,    300         Volts

•.......- ]4,7        Volts
•........     8000         Ohms
•......   0             10          Volts

......    '5
.....   1.6

......   0

Total   Harmonic  Distortion  ..............-

TRIODE-CONNECTED  CLASS  A  AMPLI FIER

(Grid  2  Connoctod  to  Pl ate)

Typical  Operating  Characteristics

Pl clte  Vo I tage  ....................

Cathode  Bias  Resistor   ..............
Plato  Locid  Resistance  ..............

Input  AF  Voltage (RMS) ..............

Zero  Signcil   Plate  Current   ............

Maximum  Signal   Plate  Current   .........

Power  Output   ....................

Total  Harmonic  Distortion  ......  `   .....,

Input  AF  RMS  Voltage  for  Power  Output  of 50

M i I I i wa tts ..,................-..,

92              Ma,

22              Mo.

17          Watts

4   Pe,cent

•,       250         Volts
•.        270         Ohms

•.      3500         Ohms

..        6.7         Volts

•.              34                  MCL.

..            36               Ma,

•.1.95          Watts

„          9   Percent

.          1.0          Volts

PUSH-PULL   TRIODE   CONNECTED

CLASS  A  AMPL IFIER

(Grids  No.   2 Connected  to  Plates)

Typical   Operating  Chorocteristics  for  Two  Tubes

Platevoltage  ....................     250          3cO         Volts

CawhodeBiosResistor   ..............     270         270         Ohms

Plate.to-PlclteLoad   Impedance ........    100001cOOO          Ohms

lnputAFVoltage(RMS) ..............      8.3             10         Volts

Zerosignal   platecurrent  .............    40           48             Ma.

Maximum  signal   platecurrent   .........   43.4            52             Ma.
Poweroutput   ....................      3.4         5.2        Watts
Total  HarmonicDistortion  ............      2.5          2.5    Percent

Input  AF   RMS  Vo ltage  for  Power

Output  of  50   Milliwatts  .  . •.....    0.95           0.9          Volts

NOTES

1.     For  cochode  bias  operation  this  figure  is  375  volts.

2.    Max.  Signal   value  is  4  watts.

3.     Amplification   factor  of  grid  2  to   grid   1.

4.     Measured   with   fixed  bias.

5.     Power  output  when  grid  starts  to  draw  c.urrent.
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Westinghouse® 7189

Poo®  3

AVEF`AGE       PLATE      CHABACTERISTICS
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AVERAGE        PLATE       CHARACTERISTICS
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7189 Weslinghouse
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AVERAGE      TRANSFEB    CHARACTERISTICS
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OPEPATION     CHAFiACTEFuSTICS
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Power    Output    in   Watts

OPERATION       CHAF}ACTERISTICS

(   TRIODE     CONNECTloN)
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Power      Output     in     Watts
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OPERATING         CHARACTERISTICS

PUSH   -PULL    CLASS    AB

- !1 I :i::====
I I.I -lH I.......I                                                                                                                        ||iijii[iiji' I 111111.I. Ill.Ill..- I I 11111111mlmE±lI' 11 I I I .11111.I                                                                                      lu±|ill11IllI I lIT||||||

lff               ,,II EIZJ5|,                                              |||iinil.I I. \e 111111I                                                                                      I.I..Ill 111 I 11 .I
T S 11111111111.. Ill I 11.11

•.          .    .       -                  -                            .,,,              ffi 11 i M \
P e -

I,1.Ill..I1....1 . 1111111||H||||11Ill 11.11.... + I
Ill.. I.I Ill .--I 11..11.. I.. I I.Ill 11111.. 11. •1.Ill ..I 11111. •1. I.I

1111111111111 I I
11111111.11 Ill Ill .11 11111111 I.I Ill 11111 111111.. Ill Ill Ill 111111.. Ill Ill 11111 1111.I11 I.. I.II .11.I I .11..I11 Ill I.I 1111 111111I. Ill Ill 11111 111111.. 111 111 11111 111111. I.I IllI 11111 I 11111111 111 IllI 11111 I 111111I 111 IllI 11111 I 11111111 Ill IllI 11111 11111111Ill I 11111 I 1111.I

11 I 11. I ..1111=1 11 II 11111 I 111111|u Ill Ill 1±111 .I I 11111111 Ill Ill |illl 11 11 ...111
111 I.I .1111 11 11111111 .11 I.I Ill.I 11 I11111 I Ill |iE|| 11 11 11111111 Ill EEill 11111111 |mllllllH ill 11 11111111 H|||||||iii 11111 I I 11 11111111 I ||E±||| 11111 11 11111111 11 I.jill.Iilll 11111 11 1111 |m 111 I 11 1111111 111 I |||Eii 11 I1111.Iil 11 111 Ill lil I. 11 11111111 Ill Ill 11111 11 |m I 11111

=1 + .I. ..I 11 Ill
5

..11.111 Ill 11 11 11
0

I.IllIll Ill 11 11 ||.I:I11 .11 I I. 11 'u\ J|||Ill
0Ill 111 11

\
1111111 I i I .11 a 1111 Ill I .11 Ill

\q 11111111 11111 . 11111I I Ill 1111 . 11 |m Ill.I Ill Ill I I 11 11Ill I 1111 11 11 ||illml I.I 11. ....i 11 I 11I II111 111 11 I il.|m 11 11111 II I .I Ill 11 + I res,11 Ill - ..I.I I
111 il .I.Ill 111111 I I I I

I

Ill Ill
d`211

L
I I I11 I: I

:I
Ill IllI

I
I 1= •i Ill I

Ill --I-  . I I11 II - ---
t'lo

11 == .I .II. II
I in nic D isto

I,1111 I I I I I.- . I. Ill111111 11 I I I I..
0 I \H

I 111 |Im .I I I I.. . dll T 11 11 I I.in unii=nlllm 11 11 11 II, I 1111.I 11 11I ==E==== i=i[!! 11

02468

Power     Output     in     Wc]tts

The  information  cobtained  hereia is  supplied  withont  assuming responsibility for infriDgement  of patents  or  other rights  of third  parties  which
may resultfromits  use.  No license  is  granted  byimplication  orotherwise  under any patent or patentrights  of westinghouse Electric Corporation.
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