
PHILIPS
POINT-CONTACT  GEREENIUM  DI0DE  in   mlnlatul`e   all-glass   con-
struct,ion  for   use   ln   A.M.   detector  and  ratio   detector
clrcults

Dlmenslon§  1n  nn      The  white  tjan&  indicates   the  cathode  side

LIMITING  VALUES   (Absolute   max.   values)

Inverse  Voltaf:e
Tant,  =               25   °C             6o   °c

i::r#nev#:  Lgv%#T   7¥gv i ¥:   38 :ee      5o usec,30V

Peak  value                                -V"  =  max.     45  V                45  V

Forward. c-t
SX:rr¥wiis:£ts;V#   (::v= E¥:   33 #ee      ;5 Eec)
Peak  value                                     I|)ni  =  max.100  rnA            loo  nA
Su:3fa€#ts#.   iprge #: 2ap gtee     2°° in

1   see)

Tenperat,ures
Storage   temperature           Ts       I             -55  °C  to  +75  °C
Operating  ambient

temperature             Tanti  =              -55  0C  to  +6o  °C

IREBmEL in
Thermal  resistance  from .junct,ion

to  ant)1ence  ln  free  air      K  a  max.   0.4.5  °C/mw

1 )   Not   tinned

7Z21230
6 . 6 .1962

Tentative  data
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PHILIPS
EiE

fh

POINT  CONTACT  GERMANI"  DI0DE  ln  ninlature   all-glass  con-
struction  for  high  speed  computer  logic  appllcatlons

Dlmenslons  ln  inn      The  white  t)and  indicates  the  cathode  side

LIMITING  VAIRES   (Absolute  max.   values)

Inverse  voltage

Forward  current
Continuous
Peak  value

TemDeraturi£
Junction  temperature
Operating  ant)lent

tenperatul`e
Storage  temperature

THERRAI-  DATA

Thermal  resistance  from  Junction
to  ambience  ln  free  air

CHARACTERISTICS

TJ   =   25   0C

Forwardcurrent Forward  volt,age
(ID) (vD)

nin, den,
2mA 0.25   V 0.45  V

10mA 0.40  V 0.80  V

50m 0.60  v 1.5V

1 )   Not   tlrmed

-V|)         =  max.               15   V

ID        =nax.              20mA
I|)M      =   max.               50   rnA

Tj        =nax.             75°C

Taint,   =   -650C  to  +6o  oc
Ts         =-65°Cto+750C

K     =  max.   0.75   0C/mw

Taut)  =  6o  0c

Invel.Sev?:SDape Revel`se  current
(-ID)
mar,

5V 30wh
15V loo  wh

7Z2    1719
4 . 4 .1963

Tentative  data 1,



EE PHILIPS
CHARACTERISTlcs  RANGE  vALUEs  FOR  EQulpMHIT  rmsIGN

TJ   =  60  0c

Forward Forward  voltagecurren
(ID) (vD)

nln, max,

2mA 0.19   V 0.59   V

10nA 0.34  V 0.74  V

50    mLA 0.54  V 1.44   V

Dlode  caDacltance

Inverse  voltage
Frequency

Tanb  =  25  0C

Inverse Reverse  curer]t,v?:;#e
(-ID)
max,

5V lout
15V 6OpA

-VD           =           1V

f           =    0.5Mc/s

Ant)lent  temperature                       Tart,    =      25  0C
Dlode  capacltance                            cdk      <     1.2  pF

Reverse  recovery  t±E!s  (see  figs.   1,   3  and  4)

Initial  forward  current              1|)        =        3  rnA
Inverse voltage
I,oop  resistance
Amt>1ent  tetnperature
Reverse  rec.ovelv  tltDe

for  -ID  =  1  dA

-VD          =           1   V

Rloop  =     100  a
Iamb     =       250c

tree   :     ,i%S:?

E§|erse  recovery  cureB_t_  (see  flgs.  2,  3  and  5)
Inltlal  forward  curl`ent
Inverse  voltage
Loop  resistance
Ant>1ent,  tenperat`ire
Reverse  recovery  curl`ent

after  t  =  50 nsec

ID          =          3   nA
-vD          =          5V

R|oop  =     500  a
Tanb    =       250c

-ID           <     O.5DA

b-3mA

Sampning
oscmoscape

i?, = sorfu

7Z21720                              Tentative  data
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7Z2    1721
4.4.1963

Tentative  data 3.
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PHILIPS HHE£Ea
A

A

GERMANI"  JUNCTION  I)IOI)E  ln   single-ended  all-glass   con-
structlon  for  hl6n  current  low  hole-storage  applications

D[!::2§!€8::#1]1:a:te:::!!::i:Nsat:i:Due:e::€:::;S:ini]c:a:t&to:a:sera:

GE8gg:¥frFt¥jFBc££3gse±nrfe]L£::nsat£Cg%E]fatmith:5nsste±tmfed
und  gerlnger  I,6cheraufspe.1cherung

J)1menslol]§
Dlnenslons
Abmessungen

maxl5

The  red  dot  indicates  the
cathode  connection

Lecg:::±L:£u8:  i:a:8¥£o±:

Der  rote  Punkt  ttezeichz]et
den  Katodenanschluss

i;:i!:i::::::§§§i§:i:i:;:£!:;::::;::£ i  absolues )

Tanb  `=                 .25           6o   °c
-VI)

ID   (tav  a  max.   50  msec)
Irm.
ID   surge   (t   =  max.  .loo   usec)
TJ

i:3;g!:t:::p3Tg::::asinage
Lagerungstempel`atur

=   max.      30           30V

=   max.    loo         loo   nA
=nax.1,0         O,5A

=   max;   4,0

=              max.  75   °C

=  -55`°c/+75   °c

1)  Not  timed;   non  6tan6;   r]1cht  verz.1mt

?Z:1g?t961
Tentative  data.   Vorlaufige  I)aten

Caract6ristiques  provisoires



HHE]rPl PHILIPS
Thermal  data.   Themal  resistance  from

Dog:8::±%Ee:£iqaumebs].enR%:±±€anfcreeethaeir_       K     S     0. 4  °C"
nlque  entl.e  la  jgE8:i3n|?gi:'#Bi;      x    s    o,4  oc/nw

Thermische   Daten.    Warmewiderstand
zwlschen  Kristall   und   Ungebung   in

frelerLuft        K     S     C),4   °C/mw

8::::t8:L#:frsradne8sec¥:::€grLfs°triqenqe:LEE::ti9e9tsuLd8endl6qui_
pements

Kenndatenttereiche  ftir  Geratent,wurf

Iamb   =   25   °c
i¥a::s!ng!g3#::ea3E;8E:::gwer)n   nlcht   anders   angeget>en

1|)      =         0,3                             nA                            --v-D         =1,5,                           V

VD       =           135           <190mv                              -ID          =1,5           <5,OuA

ID      =            30                            rnA                            -V|)         =       10                            V'

V|)      =         250         <350mv                            -1|)         =2,0          <       10uA

ID      =         loo                          rnA

VD      =         320          <420mv

ID      =       1000                             mA1)

VD     =         700                         mv

-vD     =              3                         V

Cdk=         9,0         <      12pF2)

±8392±€gtab:;±£±:i£:Sns±gna|st5rke

1)  Measured   with   current   pulses   to   prevent   excessive

lfegi£§±83::°£es  lnpulsions  de  courant  pour  pr6venlr  one

zu:1?giE:ii3Egeg::g3i:Serm5ss|gen  Verlustleistung  nit
Strominpulsen  genessen.

2)   Capacltange  with  snail  sigrials

7Z2   0949 Tent,ative  data.   Vorlauflge  Daten
CaraQt6rlstiques  pr.ovlsolres

EE
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E   PHILIPS
t% ¥acL°¥eE:a ]Coh¢ar8£  Ftsexpcee:B#mEi:;tis?et,i.nec#¥|tt#

value )

REj¥!r!te3d:;ug;:s:a;u;:gubf!:i:{L;:;e;Ps:r!±£Sv:ea:]gt¥T!;:%ii;§§i
Measured  ln   the  circuit  page  3  with  aelayea  appllcatlon

Me°sfur-eysavec   |e   c|rcu|t   page  `3,   mals   avec   application

Ge:8:::£6!naae-rv%chaitung  seite  3   atier  nit  verz6gerter
Anlegung  vor]   -Vs

ID         =         10                             nA
•Trec   =   0,05         <   0,12   Hsec

:::E##c2::Put::::Bngg-en  sens  conducteur
i$2prga.ng.a.Spiannung  in   Dtirchlassl.ichtung

Measured    at   10   mm  from   the

Ife§:::   a   10   mm  du   scelle-
nent

10  mm  voa  der  Elnscbnelzung
gemessen

ID =      400                           znA

¥:;stE:em8ft:B  de  ID  =  o,o4                    Hsec
AI]stlegszelt  von  ID
VI)  I.ec 0'-8          <   2,OV

7Z2   0954 Tentative  data.   Vorlaufige  Daten
Caract6rlstiques  provlsolres

EE

u`
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PHILIPS   E
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GOLD-BONE)ED   GERMANIUM   I)I0DE   in   miniature   doutile-ende
all-glass  construction  for  use  ln  high-speed  swltchin

D|8BE]i8a5#E&i|uha  a  polNTE  I)I oR  en  construction  nlniatur

€£g£;v3:rgofm33::i:a  g±5£:g:g]3£tg§§:£n6e  aux  app]±ca_
GERMANIUM-GOLDI)RAHTDIODE   ln   mlnlatur-Allglastechnik   nit

zweiseitlg  ausgeftihrten  Anschltissen  zur  Ver.wendumg  als
Schalter  grosser  Geschwindigkelt

Dlnenslons
I)inensions
Atimessungen

The  white  band  indicates   the
position  of  the  cathode

I,'anneau blanc  lndique  la  po-
sltlon  de  la  cathode

I)er`   weisse   Ring  I)ezeichnet

:::;::::::%{#§::::i:::::i:::::::;E:£:  at,soLues ,
Tanb=                   25        6o°c

-VD                                                                 =   max.         8           8   V

ID      (tav   =   max.    50   msec)    =   max.      30        20   rnA

I|)!d(t         =max.       5msec)=max.loo         50mA

Tj                                                                                    max.    75   °C

i:&;8f:t::gp:I::E::asinage  =  -55  °c/+75  °c
Lagerungstemperatur

1)  Not   tinned;   non  6tam6;   nicht  verzlnnt

?2:18::;6]
Tea:S:5¥?rs:€£iuggr;£`:#88£:::en



E    PHILIPS
:!r¥|!!1:i:±£±¥ufe¥.%:R%T:e±S:`§:£:I:eeet:a:i::   K    S    o. 5  °c/mw

tnlque  entre  la  J:E8:LgnL::1:':¥E::     K     S     o,5  °C/mw

Thernische   Daten.      Warmewlderstand
zwischen  Krlstall   uno   UfT%i::nEu±g    K     S     o,5   °C/mw

8:::::t&:L€:±ec&srad%8sec:::::SrLfs°triqeu%usLP£:£ti9e9tsuLd8endi6qui.
pements.

Kenndatentterelche  ftir  Ger.atentwurf

Tamb'=   25   °c

11)      =          1                                 nA

VD     =270         <      320nv

ID      =       10                                 rnA

VD      =500         <       600mv

11)      =      30                               nA

V|)      =   600          <    1000   mv

-VD      =           1                                  V

Cdk   =   5,3                              pF1)

-VD      =          3                               V

Cdk=1,3          <       2,OpF')

:::?S:nd::::I:ised:F;8i:::g
wenn  nlcht   anders   angeget)en

1 ,   g:a:8±tgngef:±£±esg±::aEfgna]s

Kapazitat  t)el  kleiner  Signalstarke
r7Z2   0952 Tentative  data.   Vol`laufige  Daten

Caract6ristlques  provisoires

EE

U



PIIILIPS   E

Bi  : gi:a:  :n!,:s::it
Di   =  geprtifte  Diode

i:  :  ;::a:o::€g:i:::§g:5§§:a:E3Efgse±3£gE3£g

i;:i:i::iLtiEni:°£eL::h:uwtsaeprid:V;t:e:n:s:f::dLre°fpmsDeE%h:£snsdzuucs:eal
Terminals   1 :   forward  current  wave   form
Bornes   1        :   forme   d'onde   du  courant   er]   sens   conducteu
Anschlussklemnen   1 :   Wellenform  des   Stromes   in  I)urchlass

richtun8

£g;E:Sass.  2 ;..E:33¥:]39  3:  :£g3g:rag  :3::ggrat±on
ADschlus.sklemmen   2:   Hessung  der  freigekormenen  I.adurig

ID                                                                =            10                       rnA

Fall  time  of  1|)
Temps   de   descente   de   ID  <   0,.005                    `usec
Abfallzeit  von  1[)a =5V

=           20         <   30pC

7Z2   0953
12 .12 .1961

Ie8:::3:gr!:!:iu:gr5!::ig:i:::en 3,



E    PHILIPS
Forward  recovery  voltage

\Sfg±££Egg:br;:£g:I:E=BL:E]3:::Lg3€dj::tour

_i_____
measured   at   10   mm  fron   the

Mes::%La   io   nm   du   scelle-
ment

10   inn  von   der   Einschmelzur]g
gemessen

ID 20mA

E:assti8en8£t3B  de   ID  =  o,oo5                 usec
Anstiegszelt   von   1|)
VD  rec   , 0,7       <1,5V

7Z2   0955 Tentative   data.   Vorlaufige  Daten
Caract6ristiques   provlsoires

4,
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PHILIPS  E
Eil

A

A

COID-BONDEI) GERmANI"  DIODB  in...all-glass con8troctlon for

:ffi:::%§::m¥D:±En##L¥n¥£LE±oau:±g.e£,£3g§:ge%o:sftkr:c=
all6emelne  Vervendungszvecke

Dlneaslons
DIDenslon8
Abne88un60n

•me  white    band  lndloates  the

1.anea3°£::i:c:nl°n:del€u:e:i::i::
Der vela8e Rln8 bea:i:£::o#:

?;?:i:i:£:i:;:gi::::i:::LF::i::;=:!absolues,
Iamb  €                25  °o             6o  °o

-VD                                                               =   ZDaJ,.

-v|)u                                           3  naz.
-VDsurge(t  =  naz.   1   8ec)  .-  max.

ID
(direct  current

courant  contlau
Glelcnstrom

ID   (tav  =  max.   50   msec)

II)H

=  max.140                        55  nA2)

ISee  pages  E,Ig!:Eep88::e:,:'F
maJ[.   250                      250   rnA

II)surge(t  =  tDar.1   See)   =  max.   300                     300  BLA
Iamt)                                                =.-55  °C/+6o  °c

a::;Ssr:tis:P:T:LEE:aslnage  =  -55  °c/+75  °c .
I,agerungstemper.at`ir

1 ,  #:: :t¥gd

Nlcht  verzlnnt
2 ,  i::£::§38:a§:§3eDD

• I?2.?;3? Tentative  data. Vorlauflge  Datea
Caract6rlstlq.ues  provlsolres



E   PHILIPS
Thermal  data.  merml   resl8tence  fromJunctiontoapblencelnfreeair           K S  0.45  °C/mw

I)orm6es  thernques. rs'slstance  therul-
que  entre  la  Jonctlon  §tL};i:b±L£§:            K  S  o,45  °C/D}W

Thermlsche  mten.  Wamewlderstand  zwl-
schen Kristall  end  Unget)ung  lnfrelerurt           K  £  o,45  °C/Dw

Characterl8t,1cs
Caract6rlstlques
Keundaten

vl)(V)

11)(dA) Tamb   =   25   °c Tamb   =   6o   °c

max, DaI,

0'1 =    0,15 <    0,23 =   0'08 <    0,18

10 =   0,55 <    0,45 =   0,30 <   0,40

2 5o I ) =   0,70 <      1,10 =   0,65 <    1,05

-II)(PA)

esslvepatlon

-VI)(v) Tamtt   =   25   0c Taut,   =   6o  °c

I nag. = max,

1'5 =0,6 <2,5 =12 <,0

10 =1,0 <4 =16 <60

75 =10 <25 =35 <120

sured  under  pulsed  condltlons   to  preveat  exc1 )   Heaauese
1sslpatlon
i-6  avec  des  lDpulslons  pour pr6venir  une  dlsszce1

SaveZurVermeldung   elDer.  fit)ermas81gen  Verlustlelstung  mlt

IBpul8en  geznessen

7Z2  0584               re8::::I:r£3:£iu::I:i::±§:LP::en           2.



PHILIPS HHFi fiE
A,

a
a

:::::!!:::i:;;:::i:i::iye„

8:E:::t8nce
Kapazltat

-VI)         =      O,75V

f          =        0,5  Mc/s

cdk      =         i:8BF1)

1)   Characteristic  range   value  for  equipment  design.   For
other  characteristics   range   values   for  equipment
design  see  curves  pages  A,B  al]d.  C  except  fol`  the  points

Ga§ii:i:n§i§:£i:§¥:8§e:±2:;:i:i§:ie§::;%±o:i£:}d:3S;::%u:r:b¥e:=

chE:g£€eS±3t::cge:a£:n:3gtg£5::g±gfn±£:nag:a€:g€w3rf.

E3:8:1:a¥ebnrt±w8&nfcsh}aei%ki3:]£::S:EegufKesnen[ataeteAn,bBerfic8:
nit  Ausnahne  aer  auf  Selte  2  erwahaten  Punkte

7Z2   0585
4.4,1961

Tentative  data.  Vorlaufige  I)aten
Caract5rl§tlques  provisolres 3.
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PHILIPS
n
'\

a

G0ID-BONDED  GERENIum DIODE  ln`- niniatul`e  all-glass   con-

D183:ufit5ffs:HB±88ffi|5&Sis38nrifasE±,tocRh¥caopnp#fua:#::
:°=g:I:i:£cgL::#¥sree gL°e¥:eappll Cations  de  commutation

GBREANIUM-GOIDI)RAHTI)IODE  ln  Mlniatur-Allglastechnik  zur
Verwendung  als  Scnalt.erdiode  mlt  hohgm  Widerstand  im
Sperrzustand

Dlmenslons
I)1mensions
Abnessungen

The  white  band  lndlcates  the
|>c>sitlon  of  the  cathodeI ' anneaus#£££  38r±:ec:€h83;

Per  weisse  Ring t>ezeicmet  die
Katodenselte.

i;:;§!!§:;€!g§§gi::§2i:i:i8fi:¥::;E:£!  absolues)
Iamb_=_  _ _  _'25  °C            60  0c

-VD                                                                 =   max.      50                      50V

-Vrm                                                            =  max.      50                     5o  V
-VJ)surge(t   =max.1   See)        =  max.     75                     75  V

(8:£8ftc:a::¥:a            f  max.   ilo                40nA  2)Gleichstron

11)   (tav  =  max.   50  msec)

IIm
ISee  pages  D,E

Voir  pages  D,E
Siehe  Selten  D.E

=   max.150                     150   rnA

]Dsurge   (t   =  max.    1   See)      =  max.   2oo
rant)                                                   =  -55  °c/+   6o  °c

E::;8§:t::gp£T:iE::aslnage=  -  55  °c/+  75  °c
I,agerungstemperatul.

ZOO   rnA-

1)  Not   tinned;   non  6tam6;   nicht  verzinnt

2)   See  also  page  C;   voir  aussi  page   C;   siehe  auch  Seite  C

73?18:?;6o
Ie8::::::r!S!;iu:3r5f::iggi:::en



E   PHILIPS
Thermal  data.   Junction  temperatur`e

rise  to  ant)lent  temperature  ln
free  airDOE;§§g3§:i¥a:gil:::i§:6;:¥::LL:O?na:i

Thermis che  Daten.   Temperatur.ern6hung
des  Kristalls  ln  bezug  auf  ale
Unget)ungstemperatur  in  freler I,uft

Characteristics
Caract6ris!iq.ues
Kenndaten

K   ±   0.45   °C/nw

K   i   0,45   °C/mw

K   S   0,45   °C/mw

ID(mA )
vD    (V)

Tanb   =   25   °c Tanb   =   6o   °c

max. max,

1 =9 ,15 <0,25 =0 , 09

10 =0,35 <0'65 =0'30

15ol  ) =0,74 <1   '  10 =0 , 68

-VD(v)

-11)    (HA)

Tanb   =   25   °c Tamb   =   6o   °c

max, max,

1,5 =1,5 <3,5 =14

10 =4,0 <20 =®-2

50 =30 <150 =100

Reverse  recovery,   measured   at   -VD  =   35  V  after.  foriRrard

REie¥§o¥±oi:i¥%¥rngafesD::ch3t;;:

Eleasurlng  cil`cuit;   circuit  de  mesure;   Hesschaltung
1)   see   page 3  ;   voir  page   3;   siehe   Seite   3
7Z2   0260 TeE:::%:€r±:tfiu¥8r;±:€±8:1:8:en

v`
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r\

a

a

E£:i::::§!§!:i:#§::i:::::lng  ( Fortsetzung )

D=:§i:::::nl'1mpulsi°n                       f            =        50  kc/s

5                 =         0'5

Rise  time
Temps   de  mont6e   <        0,1   Hsec
Anstiegszeit

II)M           =            30   nA
-VDM            =            35   V

8:£::::S8:P:.8:::i|oscope                  a
I)aten  des  oszillographen                       Cinp       =         40  pF

Rise  tine
Temps   de  mont6e   =   0,025   usec

-lD(i;;:::i:::i:d:::gif:;ii;:;;:;;grant:1858:A

; ;;  :i:i :i:i:a:i:B§::::::u::P::grant i  i!8  #£

1)::i:¥:::e¥8dfersp±:::::i:::dp±otu±r°npsr6::n::e:eentd±esxsc±epsa::::

excessive
Zur  Vermeidung  einer  fibel`massigen  Verlustleistung  nit

Impulsen  gemessen
1            Tent,at,ive  data.   Vorlaufige  I)aten

10.10.1960            Caract6rist,iques  provi=oires
3.



unn iJi ri PHILIPS
i:::!!::risi:i;i::i!:i:iYed)

i::::ii!:ce
-VI)     =   0,75  V

f       =     O,5Mc/s

cdk  i      1:5   EF   1.)

1)°h:;a:ie:isatrfacc€eanr!:tv]ac]uregn€8rveaqLuu±epsmeF:rd3Sq`u¥p.ngg€

design  see  curves  pages  A  a]]d  8  except  the.points

:h¥!i:iiviiii|ie!%g!efi:Fin!tE|gi:e¥i;iiifi;£¥j:
tibl`1gen  chiralcteristischen ' Werttiel`elche  ffir  Geratent-

grfa#e§:i€:.e2K8g8En€:±tsEn±t¥a a. :nit Ausname
Tea:::::grist:dug:I:i:::!:|3::en 4,.

u

Eq

u



PHILIPS AAZ 17

h.
1000

r+   11)
(rnA)

7Z00239
I I I I I I I I I I

AAZ 17   28-7-'60
I

I 1

(
CiSu'.Irr'e'fnes9trZ'..en

aZ
/.Ca

aA Urc'At

I
0 •

y y

S

J
J J

/ / J

/

.I, I

1

' I

/
i

/

®         0                     0,5                     1                       1,5     V|)(V)     2
10.10.19cO                                                                                                                         A



PHILIPS
7Z00240

I 11 I I I I I AA:Z 17  28-7-'60I
I I

Current limitsLimlfesdecourantStromgrenzen,

•
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bI
I

2501lJo'o
IC

7;C' b 250C

/
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o                      20                     40                      60  -VD(V)   60
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PHILIPS
7Z00236

AAZ 17  28-7-'60I Ipmar  =  max.   Pernls81ttle  D.C.   current

r'ax
II IDnax  =  C0urant  Contlnu  max.  admlsslb|e

r7A''0060604020a IDnar   =   max.   Zulassiger  Gleichstrom

30                     40                    50   I;c,mb(°C)  60

10.]0.1960 •C
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[Dnax=:=Lta%%rsmLasnsdLbrLeesrsa:f:e°:o:a.f°(r[DSM±n=u=°xL]dDa}S::u:max.50msec)

]Dmx={:::utEefa.X:.;?aud€n:1:Sasip;::i::D:%°au:rg=d.e}S6stLeg€i;g:

]Dmax=¥±:M;a!:±:i::fie:r::Wee:rt::V±°.nws]gDe:bse:L£?S5#:f8:g:£:?

AAZ 17  28-7-'60
I

I 11I.11

. b .
I I I

I

I- •- ar

6) a

60-VDM(V)     U

a
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PHIIIPS
a
A

A

GOLD-B0NI)ED  GERMANIUM  I)IODE    ln   mlnlatul`e   all-glass   con-

DI§!§;fix:i§:::gi[#¥¥orlue#taApSp¥L5L¥a%LLnoEn`soaRpdp:LnLccga±nL:i:i£::oE

GE3g#:EgLG8[:PsRAgcTE:L°PeErd±±nodMe±nf±tiartuhro-hAe]]s%i%::echnlkzur

I)1men si ons
Dimensions
At>messungen

The  white  t)and  indicates  the
|]osltiofl  of  the  cathode

I,'anneau  1)lane  marque  la  po-
sition  de  la  cathode

Der  weisse  Ring  t)ezelchnet  die
Katodenselte

11

::::i:i:::%::§§3:€:flo::±:¥:#€=::i:£:,absoLues,
Tantj   =                 25   °c          6o   °c

-VD                                                             =nax.      20
-Vrm                                                           =  max.      2o
-VI)surge   (t   =   max.   1    See)      =   max.      30

-ID
idirect  curl`ent

courant  continu
Gleichstl`om

ID   (tav  =  max.   50  msec)

IDM

=nax.180                    65   rnA   2)

iSee  pages  D,E
Voir  pages  D,E
Siehe  Selte  D,E

=   max.    300                 300   rnA

IDsurge   (t   =max.1    Sec)      =max.   400                4oo   rnA
Tantl                                                     =  -55   °c/+   6o  °c

a:£5gg:t:i:P:T::E::asinage=  -  55  °C/+  75  °c
Lagerur]gstemperatur

1 )   Not   tirmed;  non  6tam6;  nicht  verzlrmt

2)   See  also  page  C;   voir  aussi siehe  auch  Selte  C

4.4.1961

`eg£::¥§rs:€£iug8ria£±88]gggen



E   PHILIPS
Thermal  data.  Junction  temperature

::::  :£ranbient  temperature  Ln         K  S  o.45  °c/mw
Donn6es   thermlques.  Augmentation  de

la  temp6I.ature  de  la  jonction  au

€!gLa;8  geL}:itrem]Pfe;rraeture  ae  ]'an-        K  ±  o,45  0c/mw
Thermische  Daten.   Tenperaturerh6hung

des  KI`1stalls   ln   I)ezug   auf  dieUngebungstemperaturinfreierI,uft         K  S  o,45  °C/mw

Characteristics
Caract6ristiques
Kenndaten

ID(rnA)

vl)    (V)

Tamb   =   25   °C Tanb   =   6o  °c
max, max,

0,1 =   0,15 <    0'21 =   0'09

103oo' ) =   0,34 <    0,41<0,78 =   0,29

Re

-VD(v)

-ID   (uA)

er' for-apr6sconduc-

Tamti   =   25   °c Tanb   =   60  °C
max, max,

i,5 =0,6 <3,5 =5

10 =3 <15 =8

20 =6 <50 =15

erse  recovery  time     measured  at  -V    =   10  V  aft
ward  cur.rent  pulse   of`  300  rnA

Temps  de  I`ecouvrenent   inverse,   mesure   a  -VD  =   10uneimpulsiondecoul.antdeZOOrnAdamslesens

eur
Uberganf:szeit  ftir  SDel`richtunf{,   geme§sen  bei   -VD  =   10  VnachelnemStrominpulsYon300rnAinDurchlassrichtung

•iE.
Measurlrig  circuit;   circuit  de  mesurei   Messchaltung

1 )   See  page  3;   volr  page  3:   siehe   Selte  3

7Z2  0594            Tea:=::¥8r::#iug:I:::€±§:i:::en               2.



PHILIPS   E
f\

EiEZ

#3;::3:::i:!3:¥£::::ri::::::E!i:::!etzung)

E¥gega£3. i , impulsion
Im|iulsdaten

33fi3:8s&gp:,g:::||oscope•Daten  des  oszll.1ogiaphen

-::::

IDM      =         ZOO.rnA
-VDM     i          20V

6           =           20%

f        =        50  c/s

Cinp  a         15  pF
Rlnp  =          4  ne

#£3st±:emont6e  =  o,016  LLsgc
mstieg8zelt

#§:8 .:£±`8:  ±P±p3E55:%£  igpuis
courant
vsek  naeh  den  Stromimpuls

=        40  th
<         150   pA

Column      I:   Setting  of  the. dlode  and  typical  (average)
measuring  results  of new. dlodes,

11:  8:3=8ftg}istlc  range  values  .for  equlpnent
colorme[:::€V#ue±u:lit:;it:§;ue€55Sca:e::n:e:s;?±es:te±%::asia:%Oe:eEe?%::I:

Spalte      I:  Elnstelldaten  der Dlode  un.d nlttlere,uesser-
getinlsse  neuer  Dloden

11:  Chal`akterlstlscher  Werttiereich  fiir  GeratentJ
muff  2)

age  2, .Seite  2
1)::§i¥§£¥e8ir]cpeu]ds,e±dmp:°[:::::a;Surt°pr¥veevn:rt:Xec::::::

a;E::::E  H:eE::Risen  zur verhtitung  elner tiberm:sslgen
2.)  For  other. charact.erlstlc  range  values  for  eq.uipmen

po3i:±8:£€recsurgvaefie%ta:aSh==3::r_apcat86ersiEAti¥ug;Bpo--Ii 6€rie-a.-6adi56ie-fi€sT-+oii:--ies' courbes  a  Tart-t-= .25  0

F¥:i:§t#i8:nLechheardaLkete£:fit:£C£:EEeftbbe=re2L5Ch8c¥Lg:
A  und  8

5          Tentative  data.  Vorlauflge  Daten
io.10.1960          Caract6rlstlques  provl§olres

3,
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11L - i_-v

I

f       =     0,5     I               Mc/s
81       <4pF

I

EE

Measuring  circuit;   circuit  de  nesure;  Messanordnung

idlH
|m#d%}±Seension

Spcinnungsirni)uls

Iou  =--;o-o-+I-nd
timp=           11                  usec
Vrm      =o,651                  v

:;i€;  6;4F;56=o,62     i              v
mach     0,4   usek

after  0.4  Hsec

Te%:£::¥§r£:±:;ug3r5£:€±g:1:g:en
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Ipnax  =  max.  Permlsslble  I).C.  current AA
7Z0024'Z1828-7-T;0
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PHILIPS HHb]Pl
Eii]

Ei]J

a

I.ow  noise  GERMANIUM   TRANSISTOR   of   the   p-n-p   type   in   all-

[£§::;§§8fat;gscst¥±i°inhDsfu±8tfb£¥;:,t::i:uyt3:S/tsa:8fe:p°fa:ya::::

I;:§t3::a:n}t'cee9s8sge::ju:a:':e:n:ta±i;t3v;rgre:cg£%%uphpg#:s]Luytbi]#::
p-n-p  GERMANIUMTRANSISTOR  in  Allglastechaik  nit  schwachem

Rauschen   zur  Verwendung  ir]   der  Eingangsstufe  von  hy-
t)rldlschen  Tonbandgeraten  mlt  elner.  Geschwindlgkeit  big
zu   19   cm/Sek.

Dimensions    ln  nm      The  red  dot   indicates   the   collector

E£:::§i°;°::n  :E  H     Lrferpr°oLtnet #£geb:znedicq£%tL:enc°KLoie}%i%::
rriaxl5

!i:;!!!::::#Ee:sS|i:::ik::i::::i::;::::'absolues,.-
-VCB           =max.15V

-VcE
iSee  page  D!::fep88:t8 D

-VEB          =   max.         5   V

-ICM          =nax.10mA

IEH          =nax.10mA

•J(

•J[

Ptot   =  max.   I.i   max  -  TanbK
-Ic        =   max.           5   rnA

IE.       =max.           5mA
continuous  operation
service  contiliu
Dauerbetrieb
inter.mittent  operation
service  int,ermlttent
aussetzender  Betrleb

=max.        75°c

=nax.        9o°c2)

S::;8E:tt::P:I:#::asinage          =  -55  °c/+75  °C
Lagerungstemperatur

1)  Not  tinned;  non-6tan6;  nicht  verzinnt

2,  E3:3:  €:::i:o2o3ax6u293  :3u::x.

Gesamtdauer  max.   200  Stunden
7Z2   0502
1.1.1962

Tent,ative  data.   Vorlaufige  Bdten
Caract6ristiques  pr.ovlsolres



iE

HEEEiv PHILIPS
Thermal  data
Donn6es  thermlques
Thermlsche  Daten

Thel`nal  resistarlce  from  Junction
to  ambience  in  free  air

R6;:£:#:=  e:h:Tg:%¥:nc:nir:. a±:
lit)re

Thermlscher    Wlderstand  zwiscnen
Krlstall  und  omgebung  ln  freler.
I,uft

Characterlstlcs
Caract6rlstlques
Kenz]daten

-]CBO    (-VcB   =   5   V)

bfe      (-VcB  =   5   V;   IE   =   0,3   rnA)

F   ')    (-VcB   =   5   V;    IE   =   0,3   rnA)

K     S     o.6   °C/nw

K     i     o,6   °c/mw

K     i     o,6  °C/nw

Tamti=        25°c

=   2,OuA         <   3,OuA

=      60                  2135

=        3   dB         <         5   dB

8:i:::t::L€:LLecisrad%8secv£:g%rLfs°triqeuqe:LE:3£ti?e9tsuLd8end.6qui_
peDent,S

Kermdatentierelche  ftir  Geratentwurf
-VcB

IB
Iant)

-18

-VBE

=          5    I,A          <       10uA

=   120   mv

fab
rt)I) '
Ct) , c

8oe    (f  =   1   Mc/a)   =

>      90   mv
<    150   mv

>        2   Hc/a
<    ZOO    Q

<       14   pF

<      35   pA/V

1 )  N°i=df§£:€£}3g:?;}}58dc%?h  a  Source  impedance  of  |5oo  a;

Past:#r%%¥#t56on%S;urLearagvee&Teeb]#ised¥8:,98o5aH£?urce
Rauschfaktor,  gemess6n  mlt  elner  mpedanz  der  Elngangs-

Q:   Bandbrelte  30-15000  Ezsp8mungsquelle  von   1500
7Z2   0503 Teatatlve  data Vorl5uflge  Daten           2.

Caract6I`1stlqueg  provlsolre§

H

EH



PHILIPS uE LHH
tape .recol`der in  an  input

::§;i;!§:i:::u:S¥bd:'±u&t%L:1::::::gas:tsuf:::::::;ebnrtLrd6£es:::a
Tontiandgerates

:i;:;!i¥:;i:;i::::::i§8:::!i:::i;i:i;:ii;;:b:!!8i!:i;:a:::i!¥r;
Vs             =       19V

-Ic           =   O,3   rnA

Vo/Vi   =   330

i:§§::;:i:§§::?::§!::n|g/±    60  dB  1 )

::i:::::#::::!§::§ce         =  40-14000  c/sD

1)

rl

A

See  page  4;   volr  page  4;   slehe  Selte  4
2)::i;i:;g§:i:§!;:::necsLeosdwLhaerseortth±ee°eusttpudteL;d3Bd:nd:=

ZW±§€hig[eaheen  sFerfetqeu%n)Zen   WO   aer  Ausgang   3  aB  gesunken

7Z2   0504
1.1.1962

Tentative
Caract6ristlques  provlsolres

data.   Vorlauflge I)aten               3 ,
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PHILIPS   E
OERMANIUM  ALLOY  JUNCTION  TRANSISTOR  of   the  p-n-p   type   1

A

rl

a

metal  envelope  for  use  ln  pre-anpllfler  and -drlv-er  stages
with  tiattery  voltages  up  to  14  V.

LINITING  VAI,UES   (Absolute  max.   values)

Collector
Voltage   (base  refel`ence)
Voltage   (emltter  reference)

Current

Emltter
Voltage   (base  reference)

Base
Current

Disslpatlon
Total  dlsslpatlon

Temperatures
Storage  temperatul.e
Junction  tenperatul.e

continuous  o|]eratlon
lntermlttent  operation
(tot,a|  durati88  E:Sis)

THEREL.  PA=4
T.hernal  resistance  from  Junction

to  ambience  in  free  air

-VcB   =   max.      32   V

-VcE   a   max.      32   V1)

-IC     =  max.   loo  nA

-VEB  =   max.      10  V

-18    =  tnax.       5m

Ptot  =  max.   500  mw

Ts     =  -55  °C  to  +75  oc

Tj      =max.     750C

?!   : ::::  2:: ::s)

K  =  max.     0.3   °C/mw
Thermal  resistance  from  Junction

to  ant)1ence   with   cooling  fin
mounted  on  heat  sink  of  at  least.

12.5  cn2       K=max.   0.09  0C/mw

1 )   For  recommended  practical  limits  of  -VcE  See  page  F

9                           Tentative  data
4.4.1963

1,



E   PHILIPS-

-

Dlnenslons  ln  nn The  red  dot  lndlcate8
the  collector  side

rrax9.4    mjn38_

Cooling  fin     56227                          Cooling  fin     56226

CPARACTmlsTICS   at  Tanl]   =   25   °C
Collector  current  at  IE  =  0  rnA

-ICBO   (-VCB   =   10   V;    IE   =   0   DA)

Collector  voltage  at  Vm  =  0  V
-VCB      (-IC   =   500   HA;   VBE   =   0   V)

Emltter.  voltage  at   Ic   =  0  rnA       `
-VEB      (-IE   =   200   PA;   Ic   =   0   DA)

1 )   rvot   tlrmea

<       10   uA

>32V

>10V

7Z2    1751 Tentative  data 2,



PHILIPS

a

rl

gHA84gRERlsTlcs  RANGE  vALUEs  FOR  EO.ulpRENT  DEgnI
Tanb  =  25  0C  unless  otherwise  speclfled

Collector  current  at  IE =  0  rnA
-ICBO                                                                   See  page. D

Enitter current  at  Ic  = 0 in
-[EBO!  -:jB  i  ;5V6c[C  =  0  dA  )                                     <  550  qA

current anp]±f±cat±on  factor   RE
hFE     (IE=2mA;-VcB=5V)          =100                   >     50
hFE      (IE=50mA;VCB=OV)           =     95

hFE      (IE=100ZBA;VcB=OV)         =     8o

Base  voltage
-VRE     (IE=   2mA;   -VcO=   5V)          =   105nv
-V]3E     (IE=   100mA;   VcB=  OV)                                          <   400nv

Frequeriey  at  which  |hfe|  =  1.
fi        (-VcB=2V;IE=10mA)       =i.7uc/s       >i.Sue/a

Cut-off  frequeDcy
foe     (-VcB=2V;IE=10mA)       =     17kc/a       >     10kc/a

Base  resistance

lzrbir:c::.:5vio;:a  1  rnA   i        =    9OQ

Collec tor  capacltance
cc( -VCB  =   5  V;   IE  =  0  nA

f  =  o.45  mc/a

Noise  fngue
-VCB  =   5  V;   IE  =   0.5  DA

f  =   1   kc/8;  8  =  2cO  C/8
Input  source  reslstance-

5cOa

=    40pr           <    50pF

=       4aB            <     ioaB

Z??.:353           ri
Tentative  data

-

3,



E  PHILIPS
Small  .signal  baramet_era

Measured  at
Collector  voltage
Emltter  current
Fr.equency

Input  impedance

Voltage  feedt)ack  ratio

Cjrrent  ampllflcatlon  factor

Output  admittance

-VcB  =   5  V

IE     =   2   rnA

f      =   1   kc/S

hle  =   1.7  kQ

hre  =  6.5xio-4

hfe  =   125

hoe   =     80  pA/V

>    1.1    kQ
<   2.5   kQ

<  8.5xlo-4
>80
<170

<    110   LIA/V

7Z21172                              Tentative  data 4,



PHILIPS E
7Z00997

I '                I                '                11111I,, 111111111 '  AC125
I 11                      I                      111111 1' -11 I:amb=25° -Jc(rnA) 8-.in

- I I I
1

1111 I 11\ 1' I 11

I I
lo.GmA II

11111

GO I

11,I
11111

0.6 rnA
\ I 11

I
I

11

1== a.5mAIll11 60 I. '1

.
I11. 0.4.rnA11.

I

I

11111

1I

Q3mAIll \
II

I \ 40
1111

I
I Ill

1111)II

I .
I

a.2mAIIJ-II11

I.. I ..11I.I \ I I 11
il I

II I1
II 11.I.. II II

I
20,I LO.I  rnA

IItIa

I I I I I -

\

\1

IIII (II11

IIIIII II   7

a .III I. I I Vc VJ a
I:

I..
/ II 1 111 .I 11Ill11 I .11 I I

I
I

11 I I )

I
I I I

I I
I I 11

11 I
1

II.... 200 11I.... 11
I

.I

Vcr 7V

111'-VBE.(mv)1111
I

I
11 I

I I
1=111

I

tI I II
I

II

IIIIIIt IIIIIII IIIIIII

I

I1

I

1I

IIII'II |||||mfool1111I11111I.11.I11..11

IIII

I

III

II

III

I I

4.4.1963
A



E   PHILIPS
7ZO]654/1.3.abe_.Ill 11 I I I I ========

a

'1I 1111 I11 II

===.I I.. 11 1' I 11====
I 11 I I 11Ill -VcB-5V .Ill.I 11111

=11111
======== I:amb_- 111111 11.=1

I:
II 1111

====- ..I I 111==!Ill I 111111
==ii=i Ill I ======== I:-...- .11 I 11===:
=EE=- Ill I I....- Ill •1.I..1====:

il....- .11 I I1====:
I11min ||E

a11111111.. in
I.111.111111I1
11111111111111

4
IIIIIIIIIIIIr I

-...- 11 11 ====1

'
.`1111.I I.ii=iil

I

=============:

-

========iEiEii11111111111111

I

II III III =============i

o_   zO        40 60 60  -IB0JA)

`8



PHILIPS   E
7Z01656/1.3.clb

JEalmA0642aaa

I
I,.C= Jd `"
I I
I 1-#b-I_f¥c I t I
I

111 I I11 '

I
I

1
1

J J

I il
.

/
J

I /
/

/
/

/

/
r

I I

I I 11
50                            100   -VBE(inN)   150

4.4.1963 C



PHILIPS
I111! III III II I1111

II

III 1'1111

I I I I

'25I

I .I (

I I I
1 I I

11 11
I I I

11 11
I

I 11 I I
I I 11 I. I I I

11 11
I

11 I I I
I I

I

11
I

11 11
I

."I
1

11 .I 11 11
- - - Current  Limits

.

I

11 11 .I
a

11

I
1

II

Ii
I

C; i`
Illi. Ii

I ¢3 .

11 I11 .I I I I I

Ill .I I I I.
I I I I I

I

I I I I I
II

II II 11 I 11I
I I I I`' I Ill Ill

I 11 IE
i/ I I I

JI

III

I I II 1111 'I II I1 II I

I I IIll Ill
I 111Ill Ill II I

I

I I I I I
20                    40                    60                     80     Itj  (°C) loo

D
`-



PHILIPS EE
Aa

I I 'j

I

I

I
I

I
III

I
I

I
I

IJ
II

JI J JI J
JI // /I.I iS21[=€ /11 Ii|r)I / I

I i I
I - I

/ I
I II

11 I I

I I1111 11 I- I
®<S! a ¢ rq a

4.4.1963 E-



PHILIPS
I

-i€+LuL)qD®tCuLC>1111

Ill

Ill

i -
|n

(

>-11=SI

0

uJ±

I
// /

I /

¢
S C> C>+ ap

EE
F



PHILIPS   E

IL

aSI0|r)C111L?i?

> >LO i-
C>

..I

II

I
I I I
I I I
I I I
I I

I

\ I
\ I

\
I\ \

\\\ \
\ \\ \\ \

a       {e           a                      S3                       c>

4.4.]963 G



PHILIPSHEF,HE
.

\
\\ \

\
\

\
\

\
\

\
\\

\ -
\h \

1 ` \
I

\ \
\

\ \
I \ \

\ \\ \ \
\\

\\ \ \

I

0CV11

\\ \\ \
\
\

\
\

I
\
\\
\\

I\ Vl

I I



PHILIPS  E
I
I
I
I
I
I

II IS
EOQ11

lLJ I
I
I
I

SJJ8a-aaEur=aU,%EV'11a J
I

J
a,1,§0.abaC'I-1i3®a,I-E11rG C) I

I

I
I

I

1!
J |i
J I,
J 1'

I

'J

/

I/ I
I
I
I/ I

A ?
4 . 4 .1963

?a
I



PHILIPSHEip]E
1111 I

I

EN

'1

uJl

suI>\EC3!'

I

rq*

:i95fua)?i8£iEL:iO>p:a:T|fi-.85bE]C)OPtlT|'1„Corl•rlHFgcooE?111111-

I

I

I

i i =



PlllLIPS  E
GERmANIUM  ALro¥  JUNCTION   TRANSISTon   of   the   p-n-p   type   1
metal  envelope  for  use  ln  pre-anpllfler  and  dl.1ver  stages
wltn  battery  voltages  up  to   14  V.

LIMITING  VALUES   (Atisolute  max.   values)

RE

rl

A

Collector
Voltage   (base  reference)
Voltage   (emltter  reference)

Curl`ent

Emltter
Voltage   (base  reference)

Base
Current

Dlsslpatlon
Total  dlsslpatlon

Temperatur.es
Storage  temperature
J`mctlon  temperature

continuous  operation
lnternlttent  operation
(total  duration  max.

200  hours)

THERMAL  DATA

mermal  resistance  fr.om  Junction
to  ant)1ence  ln  fr.ee  air

-VCB   =   max.      32   V

-VcE  =   max.      32   V1)

-IC     =   max.   loo  rnA

-VEB  =   max.      10   V

-18     =   max.         5   rnA

Ptot  =   max.   500  mw

Ts     =   -55   °C   to   +75   0C

Ij      =   naLx.      75   0C

?i   : :=x:  2:: :s)

K  =  max.     0.3  °C/mw
Thermal  resistance  from  Junction

to  ant)1ence   wltih   cooling  fin
mounted  on  heat  sink  of  at  least,

12.5   cm2       K  =  max.   0.09   0C/m"

1)  For  recommended  practical  limits  of  -VcE  see  page  F

9                         Tentative  data
4.4.1963

1,



E   PHILIPS
Dimensions  ln  nn                                          me  red  dot  lndlcates

the  collector  side
max9.4    rrNn38

+.I.
¢
c>`

5.65. ,                                   lif i
+     a3                      -          -                   +     0.3

I+ +

-I-                            -I-                                    +-

I                               '4                                                                          ,                                                               2G                                                              _    I11

t\11'bh6 -      -----     -2±- t\u)q3

C

-12

5622610pA32V011ng   finnArnA)<Cooling  fin     56227

CHARACTREISTICS   at   Tamt]   =   25   0C

Collector.  current  at  IE  =  0
-ICBO   (-VCB   =   10   V;    IE   =   0

Collector  voltage   at  VBE  =   0  V
-VCB      (-IC=   500   u,A;   VBE=0V)             >

Emltter  voltage  at   Ic  =  0  rnA
-VEB      (-IE=200pA;    Ic=0mA)            >       10V

1 )   Not   tlnDed

7Z21751                               Tentative   data                                                     2.
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PHILIPS   E
CHARACTERISTICS   RANGE  VAI;OES  FOR  EOUIplffilT .DESIGN

Tanb  =   25  °C  unless  othel`wlse  specified

Collector  current  at  IE  =  0  rnA
-ICBO See  page  I)

Emltter  cul`I`ent   at  Ic  =  0  rnA

-]EBO ( -::==7;  :6  [C  =  °  nA   i

current  amplification  factor   Egg

<   550   uA

hFE      (IE=2mA;   -VcB=   5V)           =140                      >     65

hFL     (IE=50m;VcB=OV)           =i35

hFE      (IE  =   loo  rnA;   VcB  =   0  V)        =   105

Easel  Voltage
-VBE      (IE=   2mA;   -VCB=   5V)           =   105nv

-VBE      (IE  =   loo  rnA;   VcB  =  0  V) <   400  mv

FI`equency  at  which   |hfe  I  =   1
fi         (-VcB=2V;IE=10mA)        =2.3Mc/s        >1.7Mc/s

Cut-off  frequency
foe      (-VCB=2V;IE=10RA)        =      17kc/s        >     10kc/s

Base  resistance

|Zrb|!-:C:;.:5Vic;:=  1   rnA  )         =     9oQ

Collector  capacltance
=   5   V;   IE  =   0  nA

0.45  Mc/s

=   5   V;   IE  =   0.5  rnA

1  kc/s;  8  =  200  c/s
Input  source  I'eslstance

cc   i-:c:

NO1:ef(i:::i

=   500  a

=     40pF             <     50pF

=         4   dJ3              <      10dB

7Z2    1804
4 . 4 .1963

3,



E   PHILIPS
Small  signal  I)arameters

Measured  at
Collector  voltage
Emltter  current
Frequency

Input  impedance

Voltage  feedback  ratio

Current ampliflcatlon  factor

output  admittance

-VcB   =   5   V

IE      =   2   DA

f       =   1   kc/S

hie  =  2.4  kQ

hre=      8xlo-4

hfe  =   180

hoe  =   loo  pA^

>    1.7   kQ
<  3'8  kQ

<     '3xlo-4
>130
<300

<   170  pA„

7Z21174 Tentative  data 4.
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PHILIPS   EE
High  gain  a-p-a   GERMANIUH  ALLOY  JUNCTION  TRANSISTOR,   es-

3:8:SL:youi$3:d3€a:8::£e:8::£LnaS¥o£°:#£n:;fearyAc:g¥etrlcal

I,"ITING  VAI,UES   (Absolute  max.   values)

EH
Collector

Voltage  (base  reference)
vo| tage  (?g::t::s:e::::n8j )

Current

Emltter
Voltage  (base  reference)

Eag£
Current

Dlsslpation
Total  disslpatlon

Temperatures
Storage  temperature
Jupc tlon  temperature

Continuous  oper.atlon

THERMAL   DATA

Thermal  resistance  ft`on  June-
tlon  to  anblence  ln  free  air

Thermal  resistance  from  June-
tion  to  antiience  with  cool-
1ng  fin  mounted   on   a  heat
sink  of  at   least   12.5   cn2

Thermal  I`eslstance  from  Juno-
tlori  to  case

VcB      =max.         32V

VcE      =max.         32V

Ic        =   max.      300nA

VEB      =   max.          10V

18         =   max.          15   nA

Ptot   =   maJr.      280   mw

T§        =-55°C   to+75°C

Tj        =max.         9o°c

Kd-anb  =  max.   0.37  0C/mw

Kj-ant  =  nan.   0.16  0C/mw

Kj-c       =nar.   0.110C/nw

7Z2    1826
2.2.1963

Tentative  data



PHILIPS
I)1menslons  ln  inn The  t)1ue  dot  lndlcates

the  collector  side
max9.4.  min38

Ih

~n
Lnq5

'2

Cooling  fin     56227                         Cooling  fin     56226

CHARACTERIST±QS   at   Tanb   =   25   °C

Collector-base  leakage  current
ICBO    (VCB   =   0.5   V;    IE   =   0   rnA)

Collector  t)ase  voltage
VCB    (IC   =    500   uA;    VBE   =   0   V)

Emltter-base  voltage
VEB    (IE   =   200   uA;    Ic   =   0   rnA)

1 )   Not   tinned

7Z21644.

<        10    t`A

>32V

>10V

Tentative  data
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PHILIPS E
EH

a

Eii

A

OpmATING  CHARACTERISTICS   (coritlnued)

F#3¥i±fffan£#2±::::i2¥±Er!L±5L#tst€8:t:rsovof±:

Supply  voltage                        vs   =~-~!;+ng;-i--==±-v
Poweroutput   (atd=   log)       Po     =               11511101370mw

Dlstortion                                :°   i rm.±05±1ico  :    3co rm

Ze±=tte"]rrentlE,=         2i    ?i    2m
-IE2=                     21           2    I           2RA

Enltterresls.tors                          Ri     =              3.314.713.9Q

Blasresistor                         :;   =ur.  :£  ;   :£  i   3£:
coupling  capacitor                       Ci     =             2oo   1641320pr
Pe=r;Cfio=t=.ofl¥!:sto 5:)0 i   sO i  ac in

Collectol`  culTent
Emltter  resist,or
Collector  reslstc)r
Bias  I`eslstors

Decoupling  capacltors'

Coupling  capacitor

Input  culTent  at  Po  =  max.   (RES  value)
with   AC125                                            11     =
with   AC126                                            11     =

Input  current  at  Po  =  50  mw  (RES  value)
with   AC125                                             11      =

with  AC126                                         |i     =
Total  hamonic  distortion

at  Po   =  50  mw                                 dtot=

2.711.217.6mA

;::  i  ,;::  ;   ,:: :
4.7    I       6.8    I       1.8kQ

3.9   I      4.7    I     2.2   in

;:  i     :;  i   :::kf
25125125rF

6.4   i      6.4    I     6.4pF

'1

55ut

I                           I            40LLA

11.51                6117uA

9    i       4.5     i   12.5   iiA

11

2.513.812.0¢
'1

Z?2Jj83
Tentative  data 5.
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PHILIPS

EiEE

rl

GERmANIUM   ALI.OY   JUNCTION   TRANSISTOR   of   the   p-n-p   type
with  high  gain  in  metal  envelope  for  use  in  class  A  aad
class  8  output  stages  with  t)attery  voltages  up  to  14  volts
and  a  power  output  up  t,o  2  watts
Type   2-Act28   consists   of   2   transistors   AC128  which  are
matched  to  operate  ln  a  low  distor.tion  class  8  circuit.

I.ImlTING  VALUES   (At>solute  max.   values)

Collector
Voltage   (tjase  reference)
voltage  (?g::t:Is:e;:gngn%j )

Current

Emltter
±ge  (base reference)
Base

Cument

91sslpatl_o_a
Total  dissipation

Temperatures
Storage  temperatul`e
Junction  temperatul`e

-VcB     =   max.      32   V

-VCE     =   max.      32.V

-Ic       =naJ{.1A

-VEB     =max.10V

-18       =max.     40mA

Ptot  =  max.   550  nw

ls       =  -55  °C  to  +75  0c
Tj        =maK.      900C

TRERAL  I)ATA
Thermal  resistance  from  Junction  t,o

ambience   ln  free  air        K  =  max.     0.3  0C/nw
Thermal  resistance  from  Junction  to
ant)1ence  with  cooling  firi  in  free  air
Thermal  resistance  from  junction  to

ambience  with  cooling  fin-  mounted
on  heat  sink  of  at  least   12.5  cn2

Thermal  resistance  from  Juriction  to
Case

K  =  na]{.   o.15   °C/mw

K  =  max.   0.09  °C/nw

K  =  max.   0.05   °C/mw

7Z2    1722    `
4.4.1963                ^`

Ter]tatlve  data

-
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PHILIPS
Dlnenslons  in  mm

Cooling   fin     56227

The  red  dot  lnalcate
the  collector  side

max9.4    rrNn36

Cooling  fin    56226

CHARACTERISTICS  at  Tanb  =  25   0C-
Collector  current  at  IE  =  0  nA

-ICBO   (-VcB  =   10   V;   IE   =   0   tnA)

Collector.  voltage  at  IE  =  0  nA
-VcB      (-IC   =   200  }iA;   IE  =   0  nA)

Enltter  voltage  at  IC  =  0  rnA
-VEB      (-IE  =   2cO   HA;   Ic  =   0  nA)

Base  voltage  at  VcB  =  0  V
-VBE      (IE  =     50  nA;   VcB  =   0  V)

-VBE     (IE  =  3oo  in;   VcB  =   o  V)

1 )   Not   tlrmed

<       10HA

>32V

>10V

<   300  mv

<   450  mv

7Z2     1725 Tentat,1ve  data
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rl

rz!iARACTERlsTlcs   RANGE   VAI,uEs   FOR   EOulpmENT  DEslGN

Tanb  =  25   °C  unless   otherwise   specified

Enltter  current  at  IC  =  0'
-IEBO -VEB   =   5   V;    Ic   =   0  nA(

TJ      =   75   0c

Di`C.   curr`ent  ampllflcatlon  factor.
hFE   (IE   =   50   nA;-VCB   =   0   V)

hFE   (IE   =300  nA;-VcB   =   0   V)

hFE   (IE   =      1    A;    -VCE   =   0   V)

Collector  knee  v`oltage

-VcEK

'                   -VcE

-IC  '=   1   A;.  -18  =   value

at,   which   -Ic   =   1.1   A,
wh.en   -VcE   =  .1    V

<      0.6v

Frequency  at  whlcri   |hfe|   =   1
fi    (-VCB   =   2   V;    IE   =   10   rnA)    =   1.5   Hc/s      >       1.0   Mc/s

Cut-off  frequency
fc!e   (-VCB   =   2   V;    IE   =    10   rnA)=      15   kc/s      >         10   kc/s

Base  resistance
rbb'(-VcB   =   5   V;    IE   =   1   rnA)   =      25   a

Collector  capa€1tanc®
Cc    (-VcB   =   5   V;    IE   =   0   rnA)      =   100   pF

Current  gain  llnearlty
)5oo(see   curve   Bpage   G)        =0.60                  >   o.5o

•7Z21724    4.4.1963            .  Teti-tat`ive  data 3.

+



PHILIPS
CHARACTERISTICS   RANGE   VALUES   FOR   EOUIPMENT   DESIGN    (con-

tlnued )
Tanb   =   25   °c

Characterlstlcs  of   2-AC128
Ratio  of  I).a.  current  anpllflcatlon  factors

hpEi/hFE2    (-VCB   =   0   V;   IE  =      50   nA)      =   1.1         <   1.25

hFEi/hF82    (-VCB   =   0   V;    IE   =   300   nA)      =   1.1          <   1.25

OPERATING   CHARACTERISTICS   OF   A   mATCHEI)   PAIR   2-AC128   as
class  8  output,  ampllfler

C)                                             P'

w¥,,;+„                    !lE    ,vs

R2   >RE

+

:2:c3:%V:£L88cft%::::±gt:Eel:°i::sr:a::ti88eQtn  the  base

The  data  I)elow   (page  5)  have  tteeri  designed  for  continuous

i:£:::::;Th::;n¥p9:i:nag::;:±a:3¥:e::Su:ie:P38L::e€9L;ot88
Rp  =  input  source  resistanceFortat)leasee  next  page

7Z21299                             rentatlve  data.           -                                 4.



PHILIPS
EiEI

a

ELifBINgn:p#:TPTL]fsLTo[rcs(c%:t±n#dTmDPAIR2-AC12Qas
Vs
Taint)

IE   (Vi   =   0)
R1')

R2')

RE

Rp
Rcc
Pc  max.
Po   max,

69
=   max.    55      max.    55

=              2x3                 2x3

=              2.0                 2.2

4739
2.2                  3.9                  1.5

=                 1.5                    1.5                    1.OkQ

65                   98                   62   0
=2xO.425         2xO.65         2X1.05W

-ICM(Po=max.)         =

-Ic(Po=max.)        =

Vlzn(Po=Dar.)         =

dtot(po=  max.)        =
Vim(Po   =   50   mw)       =

dtot(po  =   50  in",   =

0.75                      1.1.                   1.9    W

300                 300                 500   rnA
2x95            2xg5          2xi5o  in

5.5                6.o                6.5   v   6)

:::            :::            :::g6)
2.0                 2.0                 2.5   %

Tolerance  of  the  t)lag  resistors   5%
Variattle  resistor

R±SwletgL8t#8eQLST8°:83;§:o:f (:o!:  2o:es±8?a;c;a nga±7
4)  output  power  of  two  transistors

Power  delivered  to  the  pr.1nary  of  tbe  output  transformer.
Losses  ln  .the  driver  tr.ansfor.mer  are  not  taken  into
acount

ZZ?   12QO 5.5.196z     Tentative  data, 5,
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PHILIPS   E
High  gain  p-n-p  GERnANIum  All.0¥   JUNCTION   TRANSISTOR,   es-
|)ecially  intended  for  opel`ation  in  complementary  syimetrical
class  8  output  stages  ln  comtilnatlon  with  type  AC127

A

A

LIMITING_VALUES    (Absolute   max.

CO||ector
Voltage   (ttase  reference)
voltage(?g::t:;s:e¥gre;n8j)

Current

Enltter
Voltage   (I)ace  refereace)

2xp
CurrentD-
Total  dissipation

Temperatures
Storage  teDperat,ure
Junction  temperatur`e

Continuous  operation
Intermittent  operation

Total  duration

values)

-VcB     =  nan.             32  V

-VCE     =   naJr.              32   V

-Ic       =naH.          200nA

-Vm     =  max.              10V

-18       =max.              10mA

Ptc>t  =  max.           500  nw

Ts        =-550C   to+750C

Tj       =nax.            750C

:J      :E¥:        288:gurs

THERMAL   DATA

Thermal  resistance  from  Junction
eo  ant>1ence  ln  free  air

Thermal  resistance  from  junct,ion
to  anblence  with   cooling  fin
tnounted  on   a   heat   slz}k   of   at

least    12.5   cm2
Thermal  I`esistance  from  Junction

to  case

Kj-anb  =  max.     0.3  0C/mw

Kj_ant,  =  aex.  0.09  0C/mw

Kj-a       =  max.   O.05   0C/mw

Z?2.]j89
Tentative  data



E   PHILIPS
Dlnensions  in  mm                                                The  red   dot  indicates

the  collector  side
max9.4    min38

a
cS

£££1           +oj              L±££l           +,oJ
I+

-I--                                  --i-                                              -+---

I         %        -              T                 26           -I

t`._____I_     _L1.bhI6, n t\cO`|Iil
12

Coolir]g  fin     56226'Cooling  fin    56227

CHARACTERISTICS  at  Tamb   =   25   °C

Collector-I)ase  leakage  current  `
-ICBO   (-VCB=0.5V;   IE=0nA)                              (      10uA

Collectol`-hose  voltage
-VcB   (-IC   =   500   pA;   VBE   =   0  V)                                  >     32   V   ,

Eml t,tel`-base  voltage
-VEB(-IE=200uA;    Ic=OmA)                                  >      10V

1 )   Not   tinned

7Z21649                                      Tentatlvei data                                                2.



PHIIIPS
Bid

EE

hi

EE
CHARACTERlsTlcs  RANGE  vALUEs  FOR  Eoulpi6ENT  rmslGN

Tanti  =  25  0C  unless  otherwise  specified

Collector-base  leakage  current
-]CBO                                                                       See  page  F

Emltter.~ttase   leakage  curl.ent

-[EBO  i -¥:8==7;  :;   IC  =   0  nA) <    550   HA

Large  signal  curr.ent  anpllflcatlon  factor     EE

hFE   (VcB   =   0   V;   IE   =   20   nA)         =   135

hFE    (VCB   =   0   Vi    IE   =   50   rnA)         =   115

hFE   (VcB   =   0   V;   IE  =200  nA)        =     7o

Base  voltage
-VBE    (-VCB   =   5   V;    IE   =         2   rnA)   =   105   mv

-VBE    (   VCB   =   0   V:    IE   =   200   rnA)

Collector  knee  voltage

220
2cO

-Ic   (rnA)

-Vcr"'V                      -%g.  /V'

VCK|-;§egh:§§E¥6.=:!26VriLue|

<   550   mv

<   350   mv

Fr.equency  at  which   |hfe|    =   1
fi       (-VcB   =   2   V;    IE   =    10   rnA)      =   2.0   Mc/a           >    1.3   Mc/a

Common  emltter  cut-off  frequency
foe    (-VCB   =   2   V;    IE   =    10   rnA)      =     17  kc/s           >      10  kc/s

Intrinsic  base  impedance

|Zrb|!-:CB  =  :.?;  ::/i   1   nA)       =    9o  a

2?2.i959
Tentat,1ve  data 3.



E   PlllLIPS
CHSE£3:dTI9TICS   RANGE   VAlflES   FOR   EQUIPIEIT  DTEj=IboN.

Collector  depletion  capacitance

cc   i_:cB  :

Noise  figure

5   V'    IE   =   0   rnA)

0.45   Mc/s
=     40pF

(con-
250C

4dB              <      10dB

°PEt:;7gcf5prae¥as¥]BCS±LTefEbn#58°#fricBft:#mng
with   a  power`  output  of  370  mw

F°rcfrctuoltdadtlaa%rh%%t%n%fdfi8i271easerefer
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PHILIPS   E
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PHILIPS
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E   PHILIPS
I I . I I I I I I I AC'
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PHILIPS
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PHILIPS
Eii

Ei]

GERMANIUM  JUNCTION   POWER   TRANSISTOR   of   the   p-n--p  type   for
A.F.   applications

I,IMITING  VAI,YES   (At)solute  max.   values)

Collector
Voltage   (base  reference)
Voltage   (enitter  reference)
current

Peak  value
I).C.   value

Dlsslpatlon   (transistor  ttotton
temperature  lower  than  550C)

Enltter`
Voltage  (base  reference)
Current

Peak  value
D.a.  value

Base
Current

Peak  value
D.C.   value

_T_enperaturei
Stol`age  temperature
Junction  temperature

-VcB  a  max.      50  V

.  -VcE  =  max.      40   V

-ICH  =  nan.     20  A

-IC     =max.15A

PC     =   max.      45   W

(Tn    ±                 55   °c)

-VEB  =  mar.      30  V

IBM  =   max.      22   A

IE     =nax.17A

-Im  =  max.       4  A
-18    =mx.       2A

Ts     =  -55  °C  to  +75  °c
Tj     =  mar.     9o  °C

TREREL  RAT_A
Thermal  reslstf8et::tg::€oiuE8:t:a   K    =  tnax.  o.8  °C/W

Z?2.:;8;
Tentative  data

+



PHILIPS
I)1Denslons   ln  mm

g=!4B±gEB±£=±£SE4¥::::::::::=::I:3::::i:::=::¥=  2 5  0c

Collector  current  at  IE  =  0  rnA
-ICBO   (-VcB=   2V;    IE=0mA)               <      0.2mA

-ICBO(-VcB=50V;IE=OnA)           <           8m

Emltter  curl.ent  at  lc  =  0  rnA
-IEBo   (-Vm   =   2   V;   Ic   =   0   rnA)
-IEBO   (.-VEB   =   50   V;    Ic   =   0   rnA)

Emltter  voltage   at   IE  =  0  rnA
-VEB      (-VCB   =   50   V;    IE   =   0   rnA)

Collector  knee  voltage
-VcEK   (-IC   =   15   A;    -18   =   2   A)

Base  +oltage
-VBE      (-VCE   =   2   V;    -IC   =    1.2   A)

-VBE      (-VcE   =   2   V:   -Ic   =         5   A)
-VBE      (-VcE   =   2   V;    -IC   =       15   A)

Cut-off  frequency
fat)       (-VCB   =    12   Vi    IE   =    1    A)

I).a.  current  ampllflcatlon  factor
nFE      (-VcE   =   2   V;    -Ic   =    1.2   A)

nFE      (-vcE=2v:-Ic=        5A)
hFE      (-VcE  =   2  V; -Ic=       15A)

<      0.2   nA

<8th

<1V

<1V

<      0.7   V

<        1.2    V

<       2.O   V

>     80  kc/s

>40
<120

>25

>15

7Z2 1158                                Tentative   data 2,
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PHILIPS ADZ12
A

Ei]

GERMANIUM   JUNCTION   PC)WEB   TRANSISTOR   of   the   p-n-p   type   for
industrial  applicat,ions

LIMITING   VALUES   (Absolute   max.   values)

Collector
Voltage   (base  reference)
Voltage   (enitter  reference)
Current

Peak  value
I).C-.   value

Disslpatlon   (transis-tor  bottom
temperat,ure  lower  than  55°C)

Emitt,er
Voltage   (base  reference)
Cinl.I.eat   _

Peak  value
I),C.  value

Base
Current,

Peak `value
I).C.  value

Temperatures
Storage  temperature
June tlon  temperature

-VCB   =  max.      80   V

-VCE   =  max.      60   V

-Icm  =  max.      20  A

-Ic     =max.15A

PC      =   max.      45   W'

(Tn     £                  55   °c)

-VE|3  =   max.      50  V

IEfl  I   max.      22  A.   ,

IE     =nax.17A

-IBM  =  max.        4  A

-18    =max.        2A

Ts     =  -55  °C   to  +75  °c
Tj     =  max.     9o  0c

THHun mm
Thermal  resistance  t)etween  Junction

and  translator  I)otton    K    =  max.  o.8  °CAhr

7Z2    1653
2 . 2 .1963

Tentative  data

+



PHILIPS

CHARACTERISTICS. _RANGE  VALUES   FOR   EQUIPMENT  I)ESIG_N
temperature  =  25  °c

<      0.2   rnA

<8nA

<      0.2   nA

<8mA

<1V

<1V

<      O.7   V

<        1.2   V

<       2.O   V

>     100kc/s

>40
<120

>25

>15

Transi stor  bottom

Collector  current  at  IE  =  0  rnA
-ICBo   (-VcB  =   2   V;   IE  =   o  in)
-ICBO   (-VCB  =   80  V;   IE  =   0  nA)

Emltter  current  at  lc  =  0  rnA
-Imo   (-VEB  =   2   V;   Ic   =  0  rnA)
-IEBo   (-VEB  =   50   V;   Ic   =   0   nA)

Emltter  voltage  at   IE  =  0  nA
-VEB      (-VcB  =   80   V;   IE  =   0  nA)

Collector  knee  voltage
-VCEK   (-IC   =   15   A;    -18  =   2   A)

Base  voltage
-VBE      (-VcE   =   2   V;   -Ic   =   1.2   A)
-VBE      (-VcE   =   2   V;    -Ic   =        5   A)

-VBE      (-VcE   =   2   V;   -IC   =      15   A)

Cut-off  fr.equency
fat)      (-VcB   a   12   V;    IE   =   1   A)

D.C.   current  ampliflcat,lan  factor
hFE      (-VCE   =   2   V;   -Ic   =   1.2   A)

hFE      (-VcE=2V:-Ic=        5A)
hFE      (-VCE 2   V:    -Ic   =      15   A)

Tentative  data 2,

\E=l

L)
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A

lil

A

R.F.   ALLOY-DIFFUSED  GERMANI"  TRANSISTOR   of   the   p-n-p   type

::g£]±:¥o:°:£3  8:£v8i€:r88i:c3±t¥.g;Ftof8€oaE87if±a£6
transistor  is  hermetically  sealed  in   a  metal   can   and

•¥!:Ltii!;:?.|¥;;:igti?:!e::qiupEer!o:;ei;Eva:gap?bN|:e.Ugrrg|fetsteyctp|ef:EEn:3!f:

!!5:#:£:ms*£°gsLS.i]qs]ut]eoarteeteus:t:os:c:eel:106::hneetrrrt%[6Sis±e%¥mEai#:r'i3
HF   p-n-p  GERMANIUMTRANSISTOR  mach  den  Leglerungs-I)iffusions-

verfahren  mlt   schwachem  Rauschen  uno  hoher  Verst5I`kung

`E:to¥HL-gr££::Eg:ga]Ztu|gveenrwbe±nsduznu82±6novhieHrzs.tafieri;n8!g±:;
ist  hemetisch  abgeschlossen   in  einem  IV,etallgehause  und
absolut  sicher  ftir  Feuchtigkeit.

:;:;::i::::I:§§gi::i:::;:i!::i:::i::£ I  absolues )
-VcB                                         =nax.         25V

-IC                                               =   max.          10   rnA

IE

Tj  {§§::i:::::;i;;:::i:n45  °C)  : :::       ;; m§

-IE

Tj   {:i:i::i::::ir§::::::°n          =max.      %  Oc  1)

i:i;8§:t:::P:I:i£::aslnage  =  -55°c/+75  °c
Lagerungstenperatur.

Thermal  data;   Donn6es   ther.niques ;   Thermische  I)aten
Thermal  resistance  from  junction

R6;§£!;;;;n::h:;gi§§:n::::I:,a±:
lit)re

Thel`mischer     Widerstand  zwischen
den  Krist,all  und  der     Umget>ung
in  freler  Luft         `

1 ,  53±g:  €:€:i:o808a£6u:gg  :3u::x

Gesamtdauer  max.   200   Stunden

K     i     o.6   °c/mw

K     i     o,6  °c/mw

K     £     o,6   °C/nw

7Z2   0508
5.5.1963

Tentative  data.   Vorlauflge  I)aten
Carac-t,c5ris tiques   provlsoires



PHILIPS
Dimensions
Dlmenslons
At)nessungen

8:=::!:::::i38s
Kenndaten

-ICBO

-VcB
-VEB

-18
-VBE

Tanb  =  25  °c

<       10    HA

>25V

>   0'5   V

<       50   lJA

>220nv        <360mv

8:=::t::L€:±ec&sr¥e%ecv£::€grifs°triqeuqe¥P£::tiqe9tsuLd8end.6qul_
KeE£3g%::berelche  ftir  Geratentwurf                  Tant|  =  25  °C

fi        =     180Hc/s2)

hfe     >       20

|Zrb|    =        loos)

F   =      6   dB        <   7,5   dB

G=13dB        >      10d85)

-VcB   =   12   V;       IE   =   1    rnA

-VcE   =   12   V;    -Ic   =   1   DA

f      =     1   kc/at
-VcB  =   12   V;       IE   =   1    rnA

f      =    2Hc/s

-VcE  =   12   V;   -Ic   =   1   rnA

f     =   200  HC/8;   Rs  =   30  a   ')

8:::#Lga§:1!e  4

:::§E¥rm#£:€:;:§8h=e:om£:=k§:::&8::£t:=E:::±±::£:use

2)3)4)5)  see  |ia8e  3;   volr  page  3;   slehe  Selto  3

-

\J
7Z21805 Ientatlve data, Vorlauf lge  Daten

Oaract6rlstlques  provlsolres
2,



PHILIPS
E¥eesvc¥ruaecstf:fs:¥Fu€:enp:£esL#tutdceon:+g:::I

Char8cterl8tlcs

a

n

r.

apTg::ng:  Y:i:g:i  a-es  Caract6rlstl-qu€s  pour  I.-6.tude  a.6qu]
ermdatenberelcho  ftir  Ger5tentwurf   (Fortsetzung)

Tan  =  25  oc

£::::=§:::::%3:::;i::::i::i:gnaur fa±t,]es
-VcE  =   12   V;   -Ic   =   1   nA

f  =  0,45  Mc/s

-VcE  =   12   V;  .-Ic   =   1   rnA

f       =35Mc/s

-VcB   =   12   V;       IE   =   .1    rnA

f    =  goo  Mc/a

-Ore     =     0'8  pF

8oe     =         10HA/V
coo     ='          2pF

91tl     =        30nA/V
-clt)     =        12  pF

|yrb|    =     0,4  znA/V
-9rt)

lyfbl
9fb
gob

Cob     =      1,8pF

2)  f 1   =  Frequ`ency  at  which   |nfe|    =   1

f,  =  la  fr6quence  a  laquelle  .|hfe|   =  1
fi   =  Freq.uenz  bel  der   |hfe|. =   1

3,  !E35!n=:g  I:?:|i:g83:nag  |a  base

Innere  Iznpedanz  der  Basis
4,   EE3g&a£3:r8:  ±gpgg3:8:  a,entree

Impedanz  del`  Elngangsspannungsquelle -
5)%!i!:::;:PfeE:i::3::3:r¥:gr#::onible

3?3.?3i?
]entatlve  data;  Vol`15uflge  Daten

Caract6rlstlques  Provlsolres
3.



PHILIPS
oi`  the  tuned-circuit  ls   2.0  kQ

Rt c:::  83%:ii%  tees]tLedneen2t, oqufQ1 ' inp6dance  totale  RL  du  c|r-

RT ag::8tsg::£}fir8::5g]g :oa28S}S€:  G6SaEltlnpedanz  RL  des

I]  :  5g;;:t:aB`:3Slque
L|  = -Ferr.itperle

Ri   ls  chosen  so  that  the   total  impedance  RL

FlsF.3.0.IT:   ,;Vffv    _         ,`         .      -iF_.JjE-I-zlEiEI .IR'`

Vo

\-`-,-------=---i
I-10pF?&5'80pf-T

i
Ll`

'2+

1'ii+

4,  EEE::a£::r&:  i:p:g::8:  d,entree

Impedanz  der  Eingangsspa`nnungsquelle
rentative  data

Caract6risti,ques  provlsoi-res
4.

u

IE
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ir\%#%t?ctJJfEEfi®?-€ggi:£rlE>F®h%aq,gs®qJP=8&,a'!:B>8-:a)aE=:i0J=i3*fg,P'toolrllf!lJJgalE;£ve::

I I I 11 11 11 11
V'®11a

ii'lwJD® i11t}

n®na, 11 11 1111 11 11
11 11 1111 11 .I
11 11 .I11 11 1111 a•E 11
11 1111 11 1111 11 11I 11 I. L`I .I11 11 11

a§Ill>S,i
I

11 11 IL 1111 11 11 11I 11 11 11 \ 1111 11 11 1111 11 11 1111 11 11 I.11 11 11 '111 11 11 \ I
Ea 11 11 .II. 11 1111 11 .I \11 . 1111 . 11 I.11 11 11 \

11 11 1111 IL 11 1111 I. 11 1111 I. 11 11 I
11 11 11 • .I. .I 1111 11 \ .I 1111 I 11 11
11 11 \ 11 11 I
11 I. 11 11
11 11 \ 11 1111 11 . 11
I., I. 11

11 11
11 11 11 1111 11 \ I.
11 1111 . '1 11
11 11 11I. ` I, 11I. |L, 1111 . I, 1111 I, 1111 u 1111 11 ® 11 11

.
11 11 11 1111 11 I, 1111 I, 11

... 11 .. I, 11I. 11. y I 11
/y u I 11 11

I

• I I. Jl I.I. • • .I I.-.• . 11
A Ill •• 11
LI 11 11 11

J I 11 \ / / • 11
11 .®' 11 •E 11.I .I 1111 I. 11 11I 11 11 11 1111 11 11 11• 11 I. .I 11• I. 11 11 11

• • I. I. 11 1111 .. 11 11 11 11
I I I 11 11 11 11

n%§eseo         ?         ?         ?
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rl

A+.-,

\

.  Feuchtlgkeit

#r=D;i:i:L¥:i:§§g:::i?±¥:i!:i::::}E=!absolues)
-VcB                                     =  mar.    32  V
-VcE                                        =naJ[.    32   V   1)
-IC                                         =  max.10  nA

IE                                              =   mar.11.rnA
-IE                                            =   maJ[.1   rnA

|18|                                           =max.I   rnA
PC   (Tanb   S  45  °C)   =  max.   50  nw

col]tlnuous  o|ieration
service  coDtlnu
I)auerbetriel)

:::::8:t::E:r:I:;:#On
aussetzender  Betileb

`E  lax.   75   °o

±  mar.   9o   0c2)

:::§fu§::£::i::#;asLnage  = .55°c,+„  oc

t )  3:=ra:3Ssrg:g:  F

Slehe  Ouch  Selte  I
2,  s3±g:  %g€:::ozogaE6u2gg  :3u:sex

Gesamtdauer  max.   200  Stunden

?Z:1!5:;62
Te8#:: ¥gr::€£du::r3::€±g: 1::: en . i..

E=



PHILIPS
DIDen81onB
Dlmenslons
AbDessungen

D¥3:i::g£::ulque8
mernl8che  Daton

Thermal  reslBtance    from  Junction    to

R6#:i:i:I:ni£:::j8§::e¥?::r±:bi:nc-
Thermlscher  Wldorstand    zwlschen    den• Krlstall  und  der  Ungebung  la  freler

I,uft

K  £  o.6  °c/mw

K  i  o,6  °c/mw

K  a  o,6  °c/nw

8:::3:§:Fs:i:3:s                 ,amb  =  25  oc
Kenndaten

-ICBO   (-VCB   =   6   V)                                              =   1,2   pA
-VCB      (-Ic     =   50   HA;   IE  =   0  rnA)
-18        (-VCB=6Vi         IB=1dLA)         =           7pA

-VBE      (LVcB=6V;         IE=1mA)         =     270mv

a          (f  =100Mc/a)                                    =        14dB

1)i::§§Li::eg¥z±w:LLssceh:enn8°d:ei:££:i::i:a:n°£±Lderuente:tiait:LrfeE:e

2)  Available  power  gain  ln
the  circuit  page  3,
deflaed  by:

:!Fiff!!:ii;::¥t!i!;;f::::Lg
8:£a:#a§:±&:fzn#§:g:E:8£?

G-%¥

-o,on #

7Z21517 Tentative aata.  Vorlaufl6e Daten
CaLract6ristlques  provlsoires

2,

U

E=
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EiH

HEiE

ffrmg::ferd8ea±Ln,±tpL'i°f°icMact/ison(Sac:0%a8M&z2}voir

Scbaltung  zun  Messen  der  I,elstungsverstarkung  bei   loo  MHz

Test  circuitci;:::t2rur

(slehe-Selte  2)
Rs=,€9.fy3).  .:#  _       ~       _   i#.\
11,I

•~

\..----:::-,:'-:-i:i

g#p+a
P'

-  L1000
TPFI LJrmJ

1'

Rlc±:c3}:S=:  ;?3tf8t  the  total  impedance  RL  of  the   tuned

R'c3:t  83::ii%  tees]t]edmeen3t,3qufQl ' imp6dance  totale  RL  du  cir-

RTag±:8t!gi:£}fr.8fgeas?L3t,3d?ksQS ±aslte  Gesantlmpedanz  RL  aes

I,1   =  fel`rlte  bead;  I,1  =  perle  magn6tique;  I,1   =  Fel`ritperle

)  IEBg!afg:r3:  i:p!g3Eg:  a'entr6e
Impedanz  der  Eingangsspannungsquelle

7Z2   0514.
3.3.1961

Tentative  data.  Vorlauflge  Daten
Caract6ristlq.ue§  provisolres

3.
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8:::::t8:L€:iec&srad¥sec:::g:grLfs°trLqeu%:LE8::ti?e9tsui8end.6qui_

KeEfg:%::berelche  ftir  Geratentwurf              Iamb  =  25  °C
-IE     $      50HA;-Ic=0mA           -VEB=1,5V                      >1,0V

-VCB-6V;         IEalmA             fi     =     75Mc/s')

~VcB=        6V;         IBBlm;          izrbi=     2oQ2)

f        g=        2Mc/a

-VcE-6V;        IE=1mA;        -Ore-1,5pF

f       go,45Mc/a

-VcE=        6V;        IE-1mAi           hfegl50

f       tB       lko/a

-:CB:,o:¥:/a;:::6:#;       F     =     8aB <  9,5  ae

::!!;€§:gi!a§::€:o&ut£1r£±:S3tr±sc!8gg(an3efaas§u:I:ei%gws3{%e:::i:g±{v::
one  longueur  dos  fils  de  connex|on  entre  le  t,ransistor

rm)
enessen  mlt  elner.  I,ange  der

Anschlussdrante  zwlsc-hen  Transistor  und  Messvorrichtung
von   5  un)

-VcB=6V;    IE=    1    rnA                         git)=         15nA/V

et  1'apparell  de  mesure  de
Kenndaten  ftir  klelne  Signals

f  =  loo  Hc/a -clb  a         5  pF

|yrb|  =   0,45   rnA/V
9rti  =     25o  a

|yfb|=         16mA/V
gfb=        950

gob  =     0,3   rnA/V
Cob   =      2,5   pF

1,::::::::gb::1:;;:::#;:,:=,1

2,   EE3€£n£:3  ES€:±£gg:Sean3:  ]a  base

Innere  Impedanz  der  Basis
3)   See  page  3;   voir, pa6e  3;   slehe  Seite  3

7Z2   0545 Tentat,ive  data.  Vorlauflge  Daten
Caract6r.istiques  provlsoll.es

4.

u

u

ZE
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n

A,

A

::¥!:i;si:§i;i!cia;tiest£:1:i8::it:1:o:p:€cio,n;nep:3:gfg£5eirefu:I:aF:.:M:.:t(;:;:

Eetl`1ebsdaten  als  HF-Verstarker  ln  der  Eingangsstufe  elnes
FM-Empfangers   (siehe   Selte   6)

f   =   87   -101   Mc/s
Total  available  power  gain
Amplification  de  puissance  totale

Verfti8bare  Le|stungsvers€i:E=:ble         =  28  dB       >     24  dB

Total  noise  factor
Facteur  de  bruit  total                                     =     8  dB       <  9,5  dB
Gesamter  Rauschfaktor.

Oscillator  voltage  at  aerial  terminals
Tension  d'osclllation  aux  bornes  de  1'antenne       =   1,5  mv
Oszillator.spannung  an  d.en  Antenr]enklermen

Image  I`ejection

E:i::::2±:au8fzLat::i=E:£3£g±mage                                =    27  dB
-Ic                    =   1,4   rnA

COIL  I)AIA

I,1 :   41/2  turns   of  0.3   mm  enanelled   coppel`  wire,   wound  be-

:;:;:;i::i:jsfoo:£gTnpi?as¥:L]v::§&:§§:::rw:±rree',Wwinnda[±:8g:::::
2   mm;   I,   =   0.086   tiH;    Qo   =   200

I)ONNEES   I)ES   B0BINES

Li :   41/2   tours  de  fll  de  culvre  6maill5  de  0,3  rm,   enroul6s
entre  IJ2.

I,2:   4  tours  de  fil  de  cuivre  6maill6  de  1  rm,  pas  des  spires

L3 :   :;Z:::%¥=ri'?`e8Lf:ioi%8=8u6:°¥-i8Q:rEe288  de  1  in.  pas  des

SPUIENDATEN

Li:   41/2   Windungen   0,3   mm  Kupfer  lackiert,   zwischen  die
Windungen  von   L2   gewickelt

:;:ii{i;i:i#g:±nQ¥-±:;;::±]]baecrkt±eesr::p::::h::ech26h::Lm:

.??3.?;8i
Tentative  data.  Vorlauflge  Daten

Caract6I`istlques  provisoires
5.
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Tentative  data.  Vorlauflge  Daten
Caract6ristlques  provlsoir..es      L
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a

A

R.F.   GERMANlun  TRANSISTon  of  the  p-n-p  type,   made  ln  the

i55OZ;7!f¥%ionusteeca¥±fiufeF::Bc#Pat%nv±enrsFt.Omn.6rae¥er€e±:

r£:e::£!:tE:i%LL2sf7L:M:cr/:s:.t=cxaei-y°SsC:::::0:nLnasmhe°tratLW:::

T¥;i§i§3:i:ii;i:H;.§F;§i!;¥ff:!i§eife_cie¥:iE±:!t:Fe§.u!r3.!a;!t:;!ii

;;i:i:i¥§n€!±e€ti;3£e:n:e:a:t6Jaufasu'i2b7o#i%iE%tiiTiii§t8irmEgg::fg¥afff¥d|;i?:::gsi:frh::a!eif-Tfig!:I:i¥r;k;u:#gifl:a;:its

{¥:i:i::§i::a:b:8ae:s:c:g£3::§£::i£::eti¥ez£E:€aFigesh[asut8°er:£!

i:ar::i:i:£:#§:gi!:i:::±:i!::i£:;¥!absolues)
•-VcB
-VcE
-Ic
IE

-IE

1181
PC   (Iamb   £   45   °o)

continuous  operation
service  coatinu
I)auerbetrleb
intermittent  operation
§ervlce  lntermlt,tent
aussetzender  Betrleb

=  Daz.    32   V
-mx.   32  v  1)
=   maJ[.    10   rnA

a  mrs.11   DA
a  qex.     1  in
=   znax.        1    BLA

=   max.    50   DW

=  n8J{.   75   °c

g  max.   9o   0c2)

::g§fa::i:::i::£L=ra81nage  a  -55°c/+75  oc
+ 1 )   see  also  page  J

Volr  aussl  page  J
Slene  auch  Selt,e  J

2,  #§: %:::i:o3o8a£;u:gg :3u:a

..   _Gesamtdauer  max.   200  Stunden

?Z?1!:i;62
Tentative

Car`act6rlstlques  provl§olres
data.  Vorlauflge  Dated I,



PHILIPS
Dlmenslons
Dlmenslons
At)qessungen

D::n±:!c:i:::tg:es
Tnernal  resistance    from  junctlori    to

R6#::=:i:I:n£§:ffg§::e:t::r±:b±:nc.
Therznlscher  Blderstand    zwl8chen    den

Krlstall  und  der  Umgetiung  ln  freler
Luft

§rh::!!:::g±i3:8                Tart,  a 25  Oc

K  S  o.6  °c/mw

K  i  o,6  °C/nw

K  i  a,6  °c/mw

-ICBo(-VCB=6V)                                             =1,2pA        <        8iiA

-VcB     (-Ic     =50pA;IE=OmA)                                     >     32V
-18        (-VcBg6V;        IE=im)        a        7iiA       <     25ii:A

-VRE     (-VcB=6V;        IE=1m)       g270mv       :3;8:¥

a          (f  =iooHc/a)                                  =     i3dB       >     ioa82)

1)   Interlead  8hleld  and  metal  ca8®

3:££==:q:;ntzru?isL£Senc:=eaLs°cnfiuestseE°#±efetDa6LtL%Le}riq£:2':!!iiiii;i:i,;H¥iii:!cb;£ir
a-%¥

- "73 ¥

7Z2   1519 Ientatlve  data.  Vol.lauflge  Daten
Caract6rlstlquea  provlsolre8

+
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Test  clrcult
cl;#:t2JOur i:rmggHeerd8eaLLn,±tpLJ±°f°LCMact/LSon(ie?o8a8riz2

SC?3±:Pegs:#eH2jsen  der Lelstungsverstar.kung  tiei. loo  rmz

R=6^2P:.3:  \:gr  _     _          ,#
'11

.    6V+~
O',a                `vy.,okJ"5-j5

!#p-10
fi''

L'000
TF,F

Life
4'

'aj+

R'c!gcs!3S:8  ;?3tE8t  the  total  inpeaance  RL  of  the  tuned

:::§§;gi§%¥:§i:£:I:gL;:i::i:;:§i£Lg'±£D:P:e'dG=::::::LeedaRnLzdRULC:::

I.1  =  ferrlte  I)eaa;  li  =  perle  magn6tlque;  Ill  =  Fel`ritperle

]]nnEg:a:8¥::i:p:guanr8:a,entre,e
Impedanz  der  E|ngangssparmungsquelle

3.?3.9;# Tentative aata,
Caract6ristlques  provisolreS

Vol.1auflge  Daten



PHILIPS
gEa:::t3:L€:iecusrsraane%ec::::€grffs°tr±qeu%us]%3::ti9e9t8u±a8end,6qui_r\_

::iigiEiib::-e-1-c-h-e i:I  Ger5tentwurf                 Pant)  a  25  °C
-IE     =        50uA;-Ic=     0nA

-VcB=             6V;       IE=       1mA

-VcB=            6V;       IE=      1nA

f        =           2Mc/S

-VcE=            6V;       IE=       1mA

f        =O,45Mc/s

-VcE=            6V;       IE€       1mA

f      =        ,   kc/s

-VcB=             6V;       IE=       1mA

f        =      100Mc/s;Rs=60Q3)

-VCE=             6V;        IE=       1rnA

f   =   10,7   MC/s;      Rs   =200   a   i)

-VcEI        6V;         IE=      1nA

f        z         lMc/siRs=500Q3)

-VcE=         6V;          IE=       lnA

f       =       "ic/a;Rs=500Q3)

-VcE=         6V;          IE=       1RA

f        =   200   kc/s;   Rs   =      2   kQ3)

-VEB=1®5V           >1,0V

f|      -=      75   Mc/s    1)

|Zrb|=      25   a    2)

-Ore   =    1,5   pF

hfe   =    150

p         =   9,5   dB

F        =         3   aB

F          =    1,5dB          <       3    dB

Fconv=3dB         <       5d84)

Fconv=4dE         <      7d84)

`u

I )  ::i:i:§§¥b::1::::]E#3'£ei  i  1

2,   ±E3:an£::  ¥3€:1;gg8S:n3:  ]a  base

Ir)mere   Impedanz   der.  Basis
3,   EE.BgEa£8:rg:  i:p§g:E8:  a,entree

Inpeaanz  aer  Elngangsspannungsquelle
4)   Conversion  noise

Bruit  de   conver.slon

7Z2    1010 Tent,atlve  data Vorlauflge  I)aten
6aract6r`1st,1ques   provlsolr`es

4.

IRE



PHILIPS
Characterlstlcs  range  values  for  equipment
Gaunes  de  valeurs  a-es  car`act6ri:tlques  pour  i

9rt)

lyft)I
¢ft)
got)

f+

pements   (suite)
enndatentterelche  ftir  Geratentwul`f   (Fort,setzung)

::!!!!i:!3i:wqe:e:n:rt:I::t:esril;:t:s:is£\aE:a:f:aEe3dI:w:let(:lei:g::6!:;:£!
une  longueur  des  flls  de  connexion  entre  le  transistor

Ke££a:i:EPEE:±Z18!nge§#jas:  iggE!ssen  nit   elner  I,an8e
der  Anschlussdr5nte  zwischen  Transistor  und  Messvor-
richtung  von   5  rm)

-:CB=:o:;M:;s::an:=25oc            _:::    =        1;#/V

|yr.b|    =     0,45   nA/V^-^0

cob               2,5  pF

8ie     =        1,3mA/V
cie     =          65pF

!yre|    =           80HA/V
q,I.e     =        26o0

|yfe|   =         34m/v
q'fe     =       335°
8oe     =          25   uA/V
Coe     =        3,OpF

gie     =   0,25   rnA/V
cle     =       70pP

|yre|    =          4   uA/V
Ore     =     27o0

|yfe|    =        37mA/V
4,fe     =          oO
8oe     =      1,0   pA/V
coe     =          4pF

-VcE   =   6   V;    IE   =    1    rnA
'f        =   10,7  Mc/s;   Tanb  =   25   0C

-ycE  =   6  V;   IE   =   1   nA

f        =   0,45   Mc/S;   Tanb  =   25   °C

7Z2   1800
5 . 5 .1963

Tentative  data.   Vol`1aufige  Daten
Caract6rlstlques  ,provlsolres

5.

E=
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::i;i§i;:i;;giristcff;i:i::t±:scaa:t:lira:,!eisft;I;ie;|iEi:);;::%;%±;es;:;:

Begrif8g8€3£:ne£:§ssa±P32S2a#:8§:n?::e#:Sgg:;el?)aerEln-

::!§:i;i:§i§i#rt23EEz;5!:y;;#:a;:::i;;:ot:vc::}¥;k;c:/;s;€a:eo¥6::a:i;:§Oi;

Die  Frequenzverscnietiung  des  Oszlllators  als  Funkti'on  van

:§w:S?o8t#fiz53o#H;  3=:  :±B?r  Anderung  von  6  t)1s   5  v  und

The  oscillator  voltage  at  the  aerial  tarmlnals  ls  about
1.5   mv

La  tension  d'osclllatlon   aux  I)ornes   de   l'antenne   eat
d'envlron   1,5  mv

Die  O§zlllatorspannung  an   den  Antennenklemmen   i'st   etwa
-Ic   =    1'5   rnA.

COIL  I)ATA

:::i:S{i2:Ei:;°:i;6:51§!on6e2::H:H::;;:>:2:o:o:.::ra;:;;:1;;8::t:i;
fr.om  earth  side

L6   :   18   turns  of  36xO.03  copper  wll`e,   enamelled,   sc>lder.ing

99dfra,'QSot:a?88f'Q°f]:gd:a°Vfirteha25CEQ°)Se=]%oT°sucnrae;en±n;
can  A3  304  20

DONNREs   REs  roBIREs
L4   :   6  tours  de  fll  de  cuivre  6nalll6  de  0,5  mm,   enroul6s

L5  :  §§i2;:i:i:faL::E:::6;;S£H:2::UVH:e]Q:or:>::2:o:o.dep:[s¥ 'a pip/ges

L6:i87:§!2:6de:nerfo]2u[518k:a)3:=i¥6r%e:f3§66X£°t:L°:=:2:fia:5]±:e'QAo3=3o'4296

SPU-ATEN
L4   :   6  Windungen,   0,5  rm  lacklertes  Kupferdrant,  anschlles-

[`5:;:n¥£W:L:1:=Cuk;:::ne:£6a'%L::gn:n:ii:eft;e±n±8E8nrateiizKauppffuenrg'bGeaingf?78

L6  :  i:3:::g::i::§e::i#::i::£A::::2erd#rgadhct%g:±=;!%4'Q26a?ne:

7Z2   0549 Tentative  data.  Vorlaufige  Daten
Caract6ristlques  provlsoires

6.
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7.Tentative  data.   Vorlauflge  Daten
Caract6ristiques  provisolres

7Z2   0550
3  .3  .1961



::!§i:ii::§ii£¥d:,:u:±t:±e:i:::]t,:;S;,S:e¥%°¥:#Set::;:o:a:u%t;:_i{sc;;:Be:::£££8::!%hai%ns:L5b,Sits_Ch2W6±,nT8eMnHdzer(sMieshcehe5eLfg:S;nFre-

Vs=9V              -VcE=6V              IE=1nA

COIL   D

f vosc 1  ) Afosc2) po/pi3)

closely

(Mc/s ) (v)-      - ( kc/s ) (a.BL

15 o,1, _3 26

20 0,14
•_2 23

26 0,15 10 20

ATA

I,1    :   51/2   turns   of  0.25   in  enamelled   copper`  wire,

8:u?i  °=n ,C5°LMLc;:Tm:I ,WoLotr  8:Tfte=r 2°6f #c/¥}  ± =t [°5..59  prH
L2   :   11/4  turns  of  0.25  in  enamelled  copper  wire,   wound  ln

L3   :   T4t:£ie%Et%.S5demn  enane||ed   co|]per  wire,   wound  ln  Ii4
at   earth  sideL:61/2tul`nsof  0.9   mm  enamelled  copper  wire,   closely

4       wound   on   coil   former   with   diameter   of   7   mm;   I.   =

0.46   uH,    Qo   (f=   15   Mc/s)   =   110,   Qo   (f   =   26   Mc/s)   =   110.
L5    :    L   =    125   uH;    Qo   =    140
1 )   Oscillator  voltage,   measul`ed  between  emltter  and  earth

Tension  d'oscillation,   nesur6e  entre  6metteur  et  masse
Oszlllatorspannung,   gemessen   zwlschen  Emitter  und  Erde

2)   Frequency  shift  t>y  8  variation   of  Vs  from  9   to   6  V
Glissement  de  fr6quence  par  one  variation  de  Vs  de  9-6  V
Frequenzverschiebung   durch  eine  finderung  von   Vs  Von

9   t)is   6   v
3)   Conversion  gain,   defined  as   the   rat,io  ttetween   t,he   I.F.powerlna10l{Qload(thetotalI.F.impedance

1n   the   collector  lead)   and   the   availat)1e  R.F.   power
in  the  aerial  circuit.

Ampllflcat,ion  de  conversion  de  puissance,   a6flnle  par

}8keapF:I:ns3:::c:aM?¥:S:8£::eMd:sdi:Sc¥n:u8€:¥e£:
collecteur)   et   la  puissance   H.F.   disponit)le  dams   le

..  circuit  d'antenne.
Ut)erlagerungsverstarkung  der  Le].stung,   definiert  durch

das  Verhaltr]is   zwischen  der  ZF-Leist,ung  ln  elner  Be-
1astung  von   10  kQ   (die  Gesant+ZF-Impedanz   in  der  Kol-
lektorleitur]g)   iind  der  HF-I.eistung  verffigl)ar  in  den
Antennenkrels

7Z2   0551               Tentative   data.   Vorlaufige  I)aten                    8.
Car.act6ristiques  provlsoires
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I_

5i/
±j;f      4/                 4uF/75 E#

23i'73

1500pF ::I?--......-a

pF 5;:io[fj2      44±E±-

47000pfT LIIIIi.
+/Af2,Vs=9VI--

Ei=

rl

Se::-g§?il±g;:ng  mixer  for  the  frequency  range  from  15.1

M6lar)geur   auto-oscillateur   pour.   la   bande   de   15,1-26,1   MHzz
Sets:?S£¥gig8:Fdrfurz MIScher   ftir  den   Frequenzbereich  von

Coil   data  See   page   8

Donn6es   des   bobines

::    #i:::#:::a::s:(:p:::;:s¥:e:ffiiia±=:1:;::;iri;i:i:¥i:::::
|a  tell.e

L3   :   :n€:F]gse  sfp£±Lredse dceu±#r%  ±T8±::6€mfdte6 °ri2s5e ¥ i:n::rig

try   :  fi#::i:§E::a:f+]grdfeu:cuTLfrfi±e;mag±e]T]7e:¥eQ:% ,t%a±¥€=t:3;

L5     :     L    =    125    LIH;     Qo    =    140

Spulendaten
L]  :  ;:!i##¥H8a:a;;:i:bfe ±s¥e:nck:o:refs:ez3)og=uF:#greagh;tc#i

L2   :    11/4   Wlr]dungen,   0,25  nm  lacklertes  Kupferdraht;   zwi-

L3  :  ::§#£efiwg±gnad2¥£¥eeLis:fate:¥tefggu¥::rvfTag¥t±gg¥:#
L4:i:{fa:is:e:¥i;a:*:'e#:9:mgmpr±%T¥:iies¥#:%::gre#±e;ft:

IJ5    :    L   =    125    uHi    Qo   =    140

7Z2   0552
3.3.1961

Tentat,ive  data.   Vorlauf`ige  Daten
Caract6ristiques  provlsoires

9.
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7Z00404
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I AFn4  17-I~fty6]I I Ill I

•

I I
T;amb-_25°\

I

=qlB=70vA'0
-Ic(rnA) 60#A

I

.

\ I

C| 11I
\ 11 40pr

15\1
`Ill

I I 201'

II '` I
-IBtyA) 25 5 -VcE'V/ '0

I 11
I11

'00 I

200/

I
3~V E= 00-VBI

(mv)I I
11

11

I 1111 11 I 4001 I I I I I I I I

3.3.1961 A
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00801/,a00005020'0 71

111111
ffi6drrent  limits----Limites de courant  superleures
Obere   StromgrenzenI I

+ljB-6/ I

I
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I
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Ill
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7Z01758

I I                          I                    I                 11 AF125    22-5-._62coe(pF)frpA/50 -VcE=6Vf--0.45McisEmb=25°c

V:' /

20

'
I,-/

5 /
yrel /

Coo

2
¢,a /

' -
111=
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EiiiE

A

E=E

A.F.   GERENIUM  TRANSISTOR  of  the  p-n-p  type,   made  ln  `the
a::°¥;wdL:o¥LseLc°t%rt::g:cLLqtufc:1:€}8.W7°Huc%?tL8:nndouLCstean£:

:i!:¥i%{ofise:c:t:o£::i££c:1:tu££E:;:h}€.:7b:H:C#::€£:n:a:1:S3ii

£;i;i;£i:¥::1;t;fi`a€€=¥]£i5±ie8-ife::££tto:I.;H±.i;res:!jo±:t;;iii§

!g;;;:§i|iii±!::ji:ip:g;:;§{§n§e:C:i;§!6iib;i§f:i:§!i§i§:;:§§j
EF  p-nip  GERRANIUMTRANSISI0R nach  den  leglerungs-mffuslons-

Z::i:E:::lag:±L:i:d:::e:ot¥Sfifizfs:8E£¥±=mzR¥ugcE:£±nti=
guten  Elgenschaften  ln  tiezug  auf  automatlsche  St5I`ke-
5:§::¥e:einh&h.enunTdenfe.rfiErife:mzuiJe5Fsen£Fv%r%:Sirz:;
oder.  mischer-Oszlnator  ln  Kurzwellenempfingerm  bls  zu
16  uHz.  Der  transistor  lst  hermetlsch  at)gesohlossen  ln
elnem Hetallgehause' uhd  absolut  slcher  vor  Feucntlgkelt

i;:i!!!:£#{:§§:i§:§£!:£:ig:*i£:}#:!absolues)

`TJ

-VcB                                     =  max.   32  V
-VcE                                       =  max.    32V   I)
-IC                                          =  max.10DA

I.E                                             =  max.11   rnA
-IE

(;:::i::::i;§i;:i:i:n45oc,:ii:;;:

1181

:::::8tet±:i:rfup::::i?n         = pox.  9o  0c \2)
aussetzender  Betrleb

S:£;¥:t#gpaf:#::asinage  = -55°c/+75  °c
IIagerungst,enperatur

1 )   See   Dage  H:   volr  page  H;   slehe  Selte  H
2)   See  page  3;  volr  page  3:   slehe  Selte  3

4.           Tentative  data.  Vorlauflge  Daten
12.12.1962             Caract6rlstlques  provl§oires

J',.



PHILIPS
I)1menslons
Dlmensloas
At>messungen

"erml data
Dorm6es  thermlque8
mernlsche  I)aten

"emal  resistance    from  Junction    to
ambience  ln  free  air

R6:±8:a::eL,#£:D:8:eaeI.?::I::bi:nc-
Thermlscher  Wlderstand    zwlschen    den

K  S  o.6  °c/mw

K  i  o,6  °C/nw

xrista||  ul]d  der  Ungetlul]g  ln  frefer      K  S  o,6  0c/mw
I`uft

8:r¥g3gs##i3gs                 rant)  =  25  oo
Kemdaten

-]CBO(-VCB=6V)                                           eli2PA        <        8||A
-VCB     (-Ic     =50uA;IE=OmA)                                      >      32V
-18        (-VcB=6V;        IE=1nA)        =        7wA        <     25ut

-VBE     (-VcB=6V:        IE=1m)       =270mv       2;;8:¥

a          (f  =10,7Hc/S)                                 -25dB       >     19d82)

1)  Interlead  shield  and  metal  case

E::3£ai8i=itz:1::genc°drmenexi°sncshLe±sb&£tiedrm¥;t£L±:qrfe3se
2 )  Av!:::i:c§§!e5a8:1; , ]n

dr:Ef#Si§:i:en:gp:i::rr83it

Vel.ftigt)are  I,elstung8vers t5rkung
der  auf  Selte  3  angeget)enen
Schaltung,  deflnlert  durch:

a-#¥
-"¥

7Z21575 Tea::::I:r€::£iug:r;:::i§:1:::en

+
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f.cir  equlpnent,  dgslgn

5`::fa;;.a;-;a-I-e-ds--a-aus-cai:a6Tte7ri-s-[t-iqu6s-pouri.6tul-ed.e'qui-

KeE:g:E:£bereiche  ftir  Geratentwurf                 Tanb  i  25  °c
-IE      =         50pA;-Ic=         OnA         -VEB=1,5V            >1,OV

-VcB=           6V;      IE=        1mA          fi      a     75Mc/s')

-VcB=           6V;       IE=         1mA          |zrb|=      27Q2)

f       =         2Mc/s

-VcE=         6V;     IE=       ltd       -cresl,5pr

f        =O,45HC/s

-VcE=           6V;      IE=        1mA          hfe=150

f       =         1   kc/s

-:c:=wfc;:;    ::=2O:#n    F      =      3dB      <4,5dB

-¥cE=    ,:cys;    ::=5O:r3,    F      =],5dB      <      „

valuesCharactel`istlcs  range

i:cE=    lie;§;    ::=.50:r„    Fconv=3aB      <       5dB?

-vcE=          6v   ;

f     =  ZOO  kc/s; ::=       :::3)Fconv=4dB       <       7dB)

1,:i::::::bi:I:!i:ii#£!ei:,

2,  EE5:in=::  !£3:i:gg:S3ng:  |a  t,ase

Innere  Impedanz  der  Basis

3,   EEgg&a£3:r3:  i:p§g3F8:  a,entree

Impedanz  der  Eingangsspannun6squelle

4)   Conver.slon  noise
Bruit  de  convel.slon
froerlagerungsrauschen

7Z21011 Tea::::::r£:::iu¥3r::8S±88L!::en
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Eil

8:::::t::L5:i:ir:and%esvcaaiuaecstefr°Lrs£Lq::ggeE:urde:+g?tuice°ndiL6nquueLd_)
pements   (suite)

Kenndatent>ereiche  ftir  Ger5tentwurf   (Fortsetzung)

::;:;!;::::iqe:e:n:rt::caEesrii:s:t:sf|Sgan|aE:::f:ate:dI:w:igt(:lei:gu:o:!:;:::i
one  longueur  des  fils  de  cormexlon  entre  le  tr.anslstor

Ke§!::*:i:#;e§±:L§§d:efmjeessu±r£¥:;i:£F=}::s;:t:±trfin&:s:#£:

-VcE  =   6   V;    IE   =   1   nA

f   =    10,7   MC/S,.   Tamb   =   25   0C

-VcE   =   6   V;    IE   =    1    rnA

f   =   0,45   MC/S,.   Tamb   =   25   0C

gie
Cle

lyr.el
Pr.e

lyfel
¢fe
gce

1  ,7   Tnd/vi

6OpF

00   HA/V

26o0

32  nA/y

Coe      =     3,5pF

0 ,25  nA/V., ,

70pF
4  .uA/ay

-27.ol-9\

iJ-rAAi-V
a

r+A/V

pl'

7Z2   0553
3.3.1961

Ten.t,atl`v-e _data .  `Vorl'aufige-<Caract€pistlques  pFov.£soires S`           _5i



PHILIPSHEELE

Se '1>v'
®<

s2§

I.

q'lLILI

a
I

a      .io--

a
- <

i±iE

• a
8%8 J<

®EL:i
.=.S!

+a       §-Li

-11+
a-aL

=

•

S[-gl
a       " 9.S

±
I

+=
-"01

at

±>E+a.1'i-±±:i iL-    ii
`.

guy,
a ±         u„p./
8'

``````I  +
Ch+ "01

a

sL&
..

€t",.+-\~ L| rf=,',,,,i-i i uM9`l
`1

±5
I+h `di]`trl

=`|a.
® ay99I+ 1-I
.i?       8-i

i!i
6.Tentative  data.  Vorl8ufige  Daten

Caracte'rlsbiques  provisolres
7Z2   0962



PHILIPS    E
Eii

a,

§§:::::::::bobLnes6o#f:'5
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Qo2120                         Qo2110
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KQL     =    1,25

# = o,,

Ii8=L|o=Oi67   LIH         Iig=L||=1.4  HH

Qo2110                              Qo2110

QL=      92                        QL=     92
KQI,  =    1  '25

Li2    =    112   LIH         Li4   =   3i05   LIH

Qo      2      90                Qo
XQI, =  0,7
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Eiil

EiEI

L>

a.:ii8yELELmioTnR¥e%[£:&3e°:itthheio%-%:¥i:gg:£c¥pdaeciLtnan:::

:::p::::ieasn,df%°r°3sS.£s.C]..FP.e:£:fimfainecrei:tA?#hreac%E;%::
•;i::::s:i:;ti:#££6E:O£8Os:c€±:]g];a:t:o:r:-;nl±xge±r§;:=S€:i::;i

TR#§LS:8:eH;I.LLAagceR_]dsLTf¥ugfo£F#e:unpedtuitteypceappa-g#8::

;§§;i!:A§;;:;:;!]ie;V;i;eg§:;;§6;i:e:p:i:::ui;::b±:jfa:i:a::n±fm§±:C§r§ii¥;:HF:!£:F#|:un#|:E:::!ho:.:I:E!:o:k:!:jFies::tT#ia:c:E!5

§!!:ifr£§ii!?ikse:I:8i]n:ht¥rr:n¥g`]fefep:efrf%`gu8s%cneh;#:a:±8:Vv:et¥s?:fE¥:
Hetallgehause  uno  absolut  slcner vor  Feuchtlgkelt.

r:::!i!:::3i§§§8i::¥#:£!¥!*:;= i abs oiues ]
-VcB           =  max.   32  V                -18                                           =  zBax.1   nA
-VcE           =mar.32V1)          |18|                                          =Dax.1mA
-Ic             =  tDar.10  rnA                Pc   (Taut)  £   45   0C)   =  tDal.   50  tDW

IE              =Dax.11   DA

contlauous  o|)eratlon
service  contlnu
Dauerbetrlet)
1ntermlttez]t  operatloa
service  lritermltterit,
ausBet.zender  Eetrleb

±  nag.   75  0c

=.max.   9o   0c   2)

§:3-;§§:t&:gp3?:iE::aslnage  I  -55  oc/+75  °c
hagerqugsteznperatur

1)   see  also  page  E
Volr  aussl  page  E
Slehe  auch  Selte  I

2,  83±8:  €8€8±±0208aE6u£88  S3u:8x.

7Z?1 i:?362     Ie8ka:3¥§rs::£iu-:gr:i:€±8:LDrea:en 1,



PHILIPS
Dlmenslons
DlmeasloDs
At)messungen

e-i   ..L|==
a

DT:::g::#h::mlques
Themlsche  Daten

mel`nal  resl8tance  from  Junction  to

R6i::i=:::Li:::::i::in±T:1:all:::-
Thermlscher  Wlderstand  zwlschen  den

Krlstall  und der  Ungebung  ln  freler
I,uft K     i     0,6   °C/mw

8h£::%:::i:±€38s                      Tamb  =  25  °C
Kent]daten

-ICBO   (-VCB   =   6   V)                                              =   1,2   pA

-VCB      (-Ic      =   50   LLA;    IE   =   0.nA)

-18         (-VcB=     6V;      IE=1mA)         =        7pA

-VBE      (-VcB=      6V;      IE=1mA)         =270tnv

G2)     (fgo,45Mc/s)                                  =     42dB

1)   Inter.lead  shield.  and  metal  case

a;:3g¥r3une3t£££:cehsencoanennex±osncsh]e±sbeonftaearu%€::i::3E3se
2)  Avallatile  power  galrl  ln

the  clrcult  page  3,
defined  by:

Ampllflcatlon  de  puissance

ve;;§¥b!;:!!:!nfi;:;:::::::ung
8:£aia¥un8?±i:fza3:E:8:brf3£?

4Rs  Vo2G=  Hff

-o,94 #

7Z21578 Tentatlvo data.  Vorlauflge  Daten
Caract6r'1stlques  provlsolres

-I



PHILIPS    E
r\ Test  circuit  for  power  gain   at  0.45  Mc/s   (See  page   2)     `

CL5:#tME3uTv:£rms:g:e2Se   L'amplification  de  puissance  a

SC?:I:E:gs8¥;eM25Sun8  der  Lelstungsverstarkung  bel  o, 45  MHz

::  :  ::;  ::;  ::  :  :::;       i:i:::3:g=;:i?:  =  o,2

E8  =  i:g:!a:::r8:  i:P:8::::  d'er}tr6e
Rs  =  Impedanz   der  Elngangsspannungsquelle

R|,  =  total   collector  impedance   =  20  kQ

E:  :  :8Bg::3::e::t:£:I:£t:::  ±8±::£t;I:g±€3ng  =  2o  kQ

7Z2   0526
3.3.1961

Tentative  data.   Vorlauflge  Daten
Caract6ristiques  provisoires

3.



8¥D``:%_iSJ:`!
; k'enEr38%g:afei`6i6~h.:e.i -±dr r`derf'g€ei}twa`iff .  =`  ~   a \`t   '~,  `=   ~i `   ,,,.  `t

•       `j.-I-I    i-,;,,i-=`

-I .--,----------..----      `-A.    -a--._-a  `-_I
rant)   =   25   0o]

-IE    ='' 5Q,i:~:,;A`::i€:.a i:..+F`¥`:4`: +¥`` =:=`~t.'65

iivcB  =`,    a; i;:`s~±_i:1_n`A
^`~`

-.`1.

¥c-p--:i---:-:-:-/§.,r:i?-:i--Df----,;.:

-VcE   =      6   V;     ~`  18`=`,`'   hqA         -Ore   =   1i5.P`F~    I

f         =O,45H.C/a         :`6.h     `fuj
.      -I      -,=       J.        i.,\:       i .,,,..I:-`f  r-i:`±

-VCE   =      6   V;          IE   =    1    nA        ,.,Pf+e~`,=„,1[50

f         =       1kc/S              I..`ut7,-i'3`.5

-VCE  =     6  v =     I    iiiti   .       F          =    1,5   aB <3dB

f`~   =       1    Hc/s;a8   =,,:.5QO`TS??`.))[TEj;:t„    .±\i~
-.-., ``   -:    :`   ?   ,-.   ~dy         t¥   i  :   i..)    I   r-.-i\   i   ,1,,   `.

¥B  =~   :`-¥:;:;:i:+:':i.;~;gQ,`')ur'Fcto:nJf=  3   aB                 <   5  aBtry

-¥cE=  2:Ovic,s:ER::rkQ3,Fconv=  4dB                <7dB"

¥i::::!8bi:I:ii8iE!:ia!ei :  ,
1,:i::::!gbi:I::::i:i:ia!ei:1

2 )  :£;iin£:ip:i:;i:::§3£ana§: sla base

3,  EEEg:a:g:r8:  i:P:g3:g:  a,entr6e

Inpedanz  der  Elngangsspannungsquelle
4)  a;nverslon  noise

BI`ult   de   converslc>n•   tit)erlagerungsrauschen

data.  Vorlauflge  Daten
<`.3 ;I`itj L', Caract6rlstlques  provlsolres

t     7Z2   05`2?-- 4,

EE
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Kenridaten  ffir  klelne  Slgr]ale

-VcE   =   6   V:    IE   =    1    dlA

f       =O,45Mc/s

•rl Char.acteristlcs  range  values  for  equipmeDt  design   (con-
tinued)

Gatrmes  de  valeurs  dos  caract6rlstlques  pour  l'6tude  d'5qul-
pements   (suite)

Kenndatentjerelche  fur  Geratentv\rurf  (Fortsetzung)

8g::5t8±!8€±q38Srs8±:r±§:±§!gnaux  falt)leg

Tanb     =       250c

91e   =  a,25   rnA/V
C|e=       70pF

lyrel=          4pA/V
9re   =     27o  o

|yfe|=       37  nA/V
9fe=         00
goo   =      1,0   uA/V
coe   =          4  pF

7Z2   0554
3 .3 .1961

Tentative  data.   Vorlauf.1ge  Daten
Caract6rlstlque8  provlsolres 5,
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_
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I
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I
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'cOc(pF)9ya 11 AF//5   /2-/i62  <

C,'el
1 1

5
lyre frmA/V)

11
JE=7mA     ,

20'
.` =250,C

I
rctl,tlJJA/V.I'

)

coe --
5

doe(lJA/V)

2

I I
ere \

'
I

q5

gie(rnA/V) 11

92

;,10-1          Q2                     0.5                1                 2-WcE(V)5                10
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:i::nc:£iELitgfa:DL:¥g%le#:g#¥#T£:te±ig
LIMITING  VAI,UES   (Absolute   maLx.   values)

Collector
Voltage   (erg::e:I::f;,:g:cg}       -VcE  =  maJ[.       70  V

Cureat
Dlsslpatlon

Emltter
Current
Reverse  cul`rent

Base
Current
Reverse  cur.rent

Temperatures
Storage  temperature
Junction  temperature

coz}tlnuous  o|)er@tlon
lnterDlttent  ol)el`atlon
(total  durat!88  Eg:;s)

-Ic     =   max.         30   rnA

Pc      =max.      375mw

IE     =nax.        33mA
-IE     =max.            1   rnA

-18     =  tnax.           3   rnA

18     =nax.            1   rnA

Ts     =   -55   to   +75   °C

Tj     =mar.        75°c

TJ,t  :  :=:    288 ::s)

THERm  DATA
Thermal  resistance  from  j\inctlon

to  amblerice   ln  fr.ee  air       K       =  max.   o.25  °C/in
with  cooling  fin                       K       =  max.   o.12  °C/n

9.9.1962
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PHILIPS
I)1mensions   in  mm
mvelope:   SOT  7

1[
Cooling  fin
No.   R1338   29.0

Painted  tilack

CHARACTERISTICS   at   Taut,   =   25   C'C

Collector  voltage
-VcB(-Ic=      1nA;       IE      =OnA)         =      95V              >      70V

Emitter  voltage
-VEB(-IE=50uA;       Ic      =OmA)         =1.5V               >0.5V

Base  cunent
-18      (IE=10nA;-VcB=2V)            =      55uA           <275u

REMARK

I)rlving  the   transistor  into   the  bottomlr)g  knee  I.egion
results  in  an  excessively  high  turli-off  delay

1 )   Interlead  shield  and  metal  case

7Z2    1375
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rr

cEARACTRISTlcs  RANGE  vALUEs  roR  EQumillT  E:a:g¥- :;  Oc

Collector  curl`ent

Base  voltage
-VBE   (IE   =   10   nA;   -VcB  =   2   V)

See  page  8

<   375   mv

Knee  voltage
Measured  at   -Ic   =  30   rnA

-18  =  Value  at  which  -Ic     =   40  rnA

when  -VcE  =     6  V

Iatrinsic  base  impedance

lzrb|   ( :I i  1:  #;s-VCB =  6

FI.equency  at  which   |nfe|  =   1
fi    (IE  =   10  nA;   -VcB  =   6  V)

For`ward  transfer  admittance

|yfe|   (:E  =  ::.#c;¥CB  =  6  V)

Feedtiack  capacltance
-Ore  (:E  =  ::.ric;:cB =  6  v )

=30Q

=   175   Hc/s      >   125   Mc/s

=   130   rnA/V      >   loo   rnA/V

=   1.8   pF           <   2.3   pF

9.9.1962 7Z2    1374 3.+
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OA90                                            and.synchr.

!D©pD:   ±co        r775

AF'18

pE:Rlo#tI.
L-IIi=.
TopF§i§: §',

I

a
-VB

L  =  secondary  winding  of  the  coupling  tl`ansfor`mer  t)et,ween
last  I.F.  stage  and  video  detector

Di  RDi   CD  =  .detection  circuit
RE  ::0::: :oeLtc±°esea:p::::trLdo}nn8oft:h:Vou=t¥t=Fi:elm Which AV

Supply  voltage                 -Vs   =     50          60          70  V
Load  resistance                 RL=   2.7       3.9        4.7ki}
°utg::c¥°::a5£Lte)          vo=     32         39         45V

Bamdwidth  at   -3   dB          8     =   6.0        4.1        3.4.Itc/s

::..:::!§:ar#|ttfhnFE=e(CsLpnfai°fctoo:h€E:#:::i£:gerbFygyaat¥%a#L¥§e£§::
compensation)   1s  possible

Vo _  RL

7Z21375 4,



PHILIPS HHmE  I

OA90                                            and :synchr.
rfu_ 'o

i:UPD:   fcoTapF§:S:

4 7'5 AI"     AF":B   E;;

C:C>
V'. RE                      =R B=22itn (typicct

8                                                          vo'„e'

I

•
C)-V8

L  =  ::§:n€:p¥  g±:g:ngan3fv±Egoc3:€::E5rtransforner  I,etween

I),  R|),   C|)  =  detection  circuit
RE  should  be   chosen  according  to  Av

in  which  Av  is  the  voltage
= #± . ffi'

amplification  of  the  output  stage

Supply  voltage                     -Vs   =     90             110  V
I,oad  resistance                   R|,  =   4.7            6.8  kQ
°u{£¥:cX°::a§£ite)            vo=     57               65V

Bandwldth  at   -3   dB            8     =  3.5             2.4'Mc/s

;;i::!§%ttfhnEtL:e(Csinfai°€to:nh¥E:¥§i£:8erbFygyaatpEe%a#8e£§::
compensation)   1s  posslt)le

9.9.1962                                       7Z21376
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ni

GERIIANlun  AlroY-I)IFFUSEI)  TRANSISTOR    of   th.e   p-n-p   type   ln
metal  envelope  with  low  noise  and  hlgn  power  gain  at   10
Mc/8,  for  use  as  R.I.  an|)llfler  ln  F.H.   receivers

==
Dlnenslons  ln  inn

I,IHITIW0  VALUES     (Absolute  max.  values)
Collector

Voltage  (base  reference)
Voltage  (emltter  reference)
Current
Dlsslpatlon

Emltter
Reverse  current

Eese
Current

-VCB  =  max.             32   V

-VcE=max.            32v2)

-Ic     =  max.            10  nA

Pc     =max.             6omw

-IE    =max.               1   nA

|IB|    =  max.                  1   DLA

ELmpel`atues
St6rage  temperature                           Ts    I  -55  0C  to  +75  a
Junction  teDiperature

contlouous  operation

#:et#tdt&n:t33:rant±o.aI      200hrs)T-
mermal  resistance  from  junction

to  anbler]ce  ln  free  air

1)  IDterlead  shield  and  metal  case

See  also  pass  I.

Tj    =rax.           75  0C
Tj     =ma][.            9o°C

(t     =  znax.I        200  nz`s

K  =  mar.   o.75   0q/mw

?Z:12:i862
Tentative  data

a



PHILIPS
CHARACTERISTICS   at   Tanb   =   25

Collector  currer}t  at  IE  =  0  rnA
-ICBO(-VcB=6V;IE=OmA).          =1.2p.A         <        8pA

Collector  voltage  at  IE  =  0  rnA
-VcB   (.-Ic   =   50   prA;   _IE  =   0  rnA)

Base  current
-18   (-VcB   =   6  V;   IE  =   1   rnA)

Base  voltage
-VRE   (-VcE   =   6  V;   IE  .=   1   bA)

>32V

7pA         <      25   pA

=  270  nv

Rs--.f iqS„..:0#  _      _      __i:fL
11

f?' b~

\a.'6 ``„-,okn„H:-f5 -  2-10`pFa„„„'gi3T

- L1000
TPF

LJmJ ?T

>   210   mv
<   330   nv

9|r::±€h:§e3.;°kghat  the  total  impedance  RL  of  the  tuned
I.1  =  ferrlte  tiead

Available  power  gain  at  loo  lfc/s  in  the  clrcult  above
/

a(f=100MC/s)                                         =      14dB     >12.5dB

The  available  power  gain  ls  defiried  as

a = #. # = o.o7.3 # .

1)   Input  source  impedance

+'
EE

u

7Z21521
Tent,atlve  data.
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a
A

cBARACTmlsTlcs  RAmE  vmus  FOR  mulENT  I>Es.Ig¥

Tamt]   =   25   0c

Emltter  voltage
-VEB(-IE=50PA;Ic=OmA)         =      1.5V                    >      1.OV

Frequency  at  which   lhfel    =  1
fi       (-VcB=6V;IE=1m)        =       75Hc/s

lntrlnslc  base  impedance

lzrbl
-VcB   =   6   V;   IE   =   1

f      =2Hc/s

Feedback  capacitance
-VcE  =   6  V;   IE  =   1

f       =0.45MC/s

illl

ul)

ampllflcatlon  factor
-VCB  =   6  V;   IE  =

f     =,kc/s

Noise  figure

-I:

-VcB  =   6  V;   IE  =   1   rnA

f      =   '00Mc/a
]nanp:::°%C%res|st.

20Q

=      1'5pF

=150

a           8dJ3                 <     9.5dB

3?3.:;Z!
Tentative  data 3,



PHILIPS
with  a  length  of  lea

t)etween   transistor  bottom  and   measuring   jig  of   5   mm
allllJ+JJJJ   ®J-`\,|\L\+i    +  .`\\L`" .---- `T    _-__SRALI,   SIGNAlj   PARAHETERS   neasurea

Measured  at
Collector  voltage
Emltter  current
Frequency

Input  conductance
Input  capacltance
Feedback  adnlt,tance
phase  angle  °Sd:::€:£8g

Transfer  admittance
phase  angle  °£d::%%:£::

Output  conductance
Output  capacitance

-VCB     --          6V

IE        =           'nA
f         =     ioonc/s

91b      =         15nA/V
-clb     =          5pF   ,

lyrtj|    =   0.45   rnA/v.

7Z211-j2 Tentative  data 4,

u
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-   7Z00404

I AF11417-1-1961

I
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10cO•JCBopr5Ao/o200coo5020'=1 11 11 111 111
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A

rL+

ggRE":!gei55g';!5!Fg!g  g3gg:g;83 3:|ih3.p::-Po8y£8/5?
for  use  as  mlxel`-oscillator.1n  F.M.  receivers  and  as  R.F.
anplifler  arid  mixer-oscillator  ln  sbort-wave  receivers
up  to  27  Hc/s

DIDenslons  ln

LIMITING  VALUES   (Atisolute   max.   values)

colle6tol`
Voltage   (base  r.eference)
Voltage   (emitter  reference)
Current
I)1ssipatloa

Enltter
Reverse  cument

Base
Current

Temperatures
Storage  tenpel`ature
Junctloa  temperature

continuous  operation

iE:%raniLtdtuernatt±Ogfr:ilo.n
200  hrs)

-VcB  =  mar.            32   V
-VcE  =  max.             32   V2)
-Ic     =nax.            10mA

Pc     =max.             60DW

LIE    =  max.                1   DA

|IB|  =  zBar.              1  in

Ts    =  -55  °C  to  +75  0C

Ij    =mx.          750C

Ij    =mar.           9o0C
(t  =  naB[.          200  hl`s)TH-J-

Therul #i:t#¥:ef#f|=C#On     K I Da][.  o.75  °C/DW

1 )  Iaterlead  sbleld and metal  case

See  also  page  J.

•?Z:1!:i;62 TentatlT.e,data I.

+



PHILIPS
CHARACTERI_S_T_|±S  at   Tomb   =   25 Oc

Collector  curreat  at  IE  =  0  rnA
-Icro   (-VCB  =   6  V;   IE  =  a  rnA)

Collector  voltage  at  IE  =  0  rnA
-VCB   (-Ic   =   50   pA;   IE  =   0  rnA)

Base  curI`ent
-18   (-VcB  =   6  V;   IE  =   1   DA)

Base  voltage
-VBE   (~VcB  =   6  V;   IE  =   1   nA)

gl.2   pA        <        8uA

>32V

=        7pA         <      25pA

-27onv       2.3;8E?

Rs=.§9rfu'J.  .:opopFo  _     ~|Ei
11

f?' W~

i  1 2-10pF,..pH'89T
0118

I,f/                  5125
v,   ,okJ2,                    pF

- 11000
TPF

LQQQJ
4'

:|r:3±%h!§e;.;°k8hat  the  total  impedance  RL of  the  tuned
I.1  =  ferrlte  ttead

Av811able  power  gala  at  100  Mc/a  ln  the  clrcult  atiove

a(f  =iooHo/a)                                        =     i3aB          >iodB

The  avallat)1e  power  is  defined  as

G = ¥ . % =  o.o73 ¥ .

1 )   Input  source  lnpedance

-u

-
Lj

„?Z21523
Tentative data ,
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A

EE

EiiE

CHARACTERISTICS   RANGE   VAI,UPS   FOR   E(t.UIpkENT   DESIGN

Tanb   =   25   °c
Enltter  voltage

-VEB    (-IE   =   50   uAi    lc   =   0   rnA)       =       1.5   V                  >    1.0   V

Frequency  at  which   |hfe|    =   1
fl       (-VcB=6V;IE=1mA)         =         75Mc/J

Intrinsic  base  impedance
-VcB=6V;IE=1nA}        =         25Q

f       =2Mc/s

Feedback  capacitance
-VcE   =   6   V;    IE   =

f        =   0.4.5   Hc/s

Current  ampllficatlon  factor
-VcE   =   6   V;   IE   =

f       =   1   kc/s

Noise  figure
-VCB   =   6   V;    IE   =   1    nA

f        =   100Mc/s

IEE::  :og5cg  resist-

-VcE   =   6   V;    IE   =    1    nA

f        =   10.7Mc/s
Input  source  resist-

ance   =   200   a

-VcE   =    6   V;    IE   =    1    rnA

f        =   1   hic/s
In|)ut   source  resist-

ance   =   500   Q

Con:ers}::c:O:S;i;;i:e

Input  source  resist-
ance   =   500   Q

VcE   =   6   V;    IE   =    I

f       =200kc/s
Input  source  I.eslst-

ance   =   2   kQ

=       1.5   pF

=      9.5   dB

=      3.0   dB

=       1.5   dB                <          3    dB

7Z21135

5.5.1963
Tent,atlve   dat,a



PHILIPS
Small  slrmal  I)aranetel.s  measured  with  a  leagth  of  lead

I)etween  transistor  bottom  and  measuring  Jig  of  5  mm

/'' /a- -
v,|e     ig,b    ±c,b  i|wrbv'y'|i     jcob    !gob°C|vo

',I /a

:,Eic,i  i,-re   ""a,i  Foe:=!w:
a

Common  base f:ormon  emitter Cormon  enltter

-VcB  = 6v -vcE=         6v -VcE  = 6V

IE= 1DA IE     =            1    Din IE= 1mA

f= 100  Mc/a f      =10.7Mc/s f= 0.45  Mc/s

91b= 15  nA/V 91e   =      1.3   rnA/V 91e= 0.25  rnA/V
-Clt)  = 5pF Cle=       65pF Cle= 70pF

|yrt)|=  0.45  rnA/VPrba2500 lyrel=      80utq're=26oa lyrel =qre= 4ut2700

lyft,l=q)rb= 1 5  DA^950 lg::I:  ,:: ¥ yfel =qfe= 37  nA„00

got)  = 0.35  nA/V 8oe=        25HA/V 8oe= 1 '0   uA/V
Cot'  = 2.5  pF Coe=    3.OF Ccre  - 4pF

7Z21801                                  Tentative  data                                              4.
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UHSC=1d

'>+toI

e& I11

+ Q.§
®+11

€|e"``1
lr`s8`+u)

III

a,,
'T

a I

1I U`„0`9     ,,

_~,4,,.u`JS+,91ul Lt:I          i

UM9'l       II

IQ.nn`a11i
tJ`09S

Stlr\`
ul ````'
Ir`

=t
VMe`9,

_`H,,.# ?±
U„S',

I,

+N           '§t
-  VO9S

Ter}tative  data7Z21137
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PHILIPS
SELF-OSCIIIATING  MIXER  STAGE  for.  the    frequency   range   from
15.1    to    2b.1    Mc/srilllllllllllllul--|IIIIIII-±1',                          111111=    _                               I
Jp-?5±

+#F     1/               4F/25       i¥%9*2n     45
231173pFOPERATI

';OFO

---L--           I
££  ,2kife    5;:#:       44±FT#-25pFI---I 2JJ;'7j4:°f°T                  pF

'An        ys=9V

G   CHARACTERISTICS   measul.ed   at

Battery  voltage             Vs     =   9   V
Collector  voltage     -VcE  =   6  V
Emitter   current             IE     =   1   rnA

'f
vosc' ) A fosc2) po/pl  3)

arth

(Hc/s) (v) (kc/a) (dB)

15 0.11 3 26

20 0.14 2 23

26 0.15 10 20

For  coil   data   see   page   7

1 )   Oscillator.  voltage,   measured  t]etweea  emltter  and  e
2)   gr€gugnsy   shift  by  a  batter.y  vc>ltage   variation  from

3)  S83::r=:°:  f8Lfa  :::in?%h:St:€:}r£?i?  ¥:S:a:Ec:hfn[tE6collector.lead)andtheavailableR.F.powerlnthe

aer.1al  clrcult
7Z21138                                     Tentative   data                                          6.
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SELF-OsclmTING  MIxm  STF=9E  (contlnuea)

EEL qa±
L`:§!::¥;;S£:£f}fl°¥i:2:6:i::a/:ean±a=:3:;;g&:Cr°=Po:f::7a#ie±nic?Lc°frs£/::

]'2:   :i  ::;Pta  Sfd8.25  rm  enamelled  Copper  wire,  wound  in  I,4

L3:   1   turn  of  0.25   inn  enanelled  copper  wire,   wound  ln  I.4
at  .earth  side

I,4:   6!   t,uns  of  0.9  nm  enanelled  copper  wire,   closely  wound
on  coil   fornel`  with   dlaneter   of   7  nm;   1nductance

:n:  8t4£  ±H26uE:;Saea  a-factor  Qo  =  Ilo  at  f  =   15  mc/s
I,5:   Inductance  I.  =   125   uH;   unloaded  Q-factor  Qo   =   140

7Z21139
5.5'196?

Tentative  data 7.
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7Z'00404

I I „4 17-1.-196]

I

7amb 5 •

-IF\--70
'0

Jc/in4' I 6a,A11
I

\ I
Ia

40iJ)

5\
apAI

I\ I 20 `
I

I

A

-JB A/ 25 5 -VcE 'VJ '0

'00 11

2/

3 V
V E = 00W

a 'inVJ
I

1 II I I I I I 4a0' I I I

5.5.1962



PIIILIPS
xp:804/iooZOOae5020'05_2 11 I I 1111 11, AFii5  r7-I-ig6]

I I 11 11 '1

11 ..I.I I.
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11.I I,

I I

I I I I
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7Z0' 756

coerpFJ'jidrpA„J50 1111 Af- '25 2 - '62-VcE=6Vf--0.45NlcisEmb=25°c

20_

'0

/
5 /

yrel /
Coo

2
Cpre /

' -
C''e

rlh

•,I,I
2

• I

I Iaa.7

g.fT
I

® o]              Q2                     0.5                1                 2   |E(rnA)   5               10

5.5.1963 C
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'00c(pF) I 11 I

C,`eI I

I

9y50

Jf frmA/V)
I

20

IE=1mA

.. =250,C

I
rtlHA/V.l'

1-
-iI

Co -- J
5

goe(pA/V)

2-
I

ere `\
' 1

aJ5

g.'e(rnA/ V'

02-

0' I

a.5                1                  2  -WcE(V)   5                10 u
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AF125   225:62

-VcE=6Vfg#C5oisc

'.-

Pro

.,

lr

C'.a //
I
h

zz E`E+

\t`e
/

Coo

9,evmpl

V\

n 0.I              a2                    a.5               I                 2    |E(rnA)  5               1o

• i, S .5.1963
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I                                1111 I '15   1Z-1,

IE--1mAt=10.JMc/sI;arho--25lc

dye

•,-

/#dyrx`4Zr,

C,'e•.'.H

lJfelfl
'mA/V)

Coo

I

. I.e(rnA/V'I

a,I              a.2                     a.5                1                 2   -VlcE(V)  5               10 u
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7Z0102a

i(VDF)   l I

-VcB=6Vf=100Mc/s

C,b
T;arho--25°C

20

'0

±Cib.. I
\ //

5
I

\
`.

? Cch \ /

' `. I

.
ly,d I

`

a.'

.-

rl a.I              Q2                     a.5               1                 2      IE(mAI5               10
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7Z00834
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PHILIPS
A

A

!¥!;i:£gEL:°YT-aDt.5Fi#u£Tpa¥twN]%t:h8!L%t£:Cfe::B&¥gop83t]yl?§?i:
performance  at  high  ambient  temperatures,  for  use  as  I.F.

::£L:f±::_::cfi¥;tgrrdL:.grio:::::¥:r:e=:v::sRd:.t:np5L£:;:

LIMITING  VAI;Uns   (Absolute  max.   valhes)
Collector

Voltage   (tiase  refel.erice)
Voltage  (emltter  refereDce)
Cument
I)1ssipatlon

Emltter
Reverse  current

Base
Current

ELmper`atures
Storage  temperature
Junction  temperature

continuous  opel.atlon

i:::H1#:tl::e¥:On
200  hrs)

"EREL  DATA
Thermal  resistance  from  Junction

to  ant)1ence  ln  free  air

-VcB  =  mar.             32  V
-VCE  =  max.             32   v  2)

-IC     =max.               10mA

Pc     a  max.             6omw

-IE    =mar.                1   rnA

|IB|   =  mar.               1   ha

Ts     =  -55  °C  to  +75  °c

Tj     =nax.            75  °c
Tj     =nex.            9o°c
(t     =  max.         200  hrs)

X    =  tnar.   0.75  °C/nw

Interlead  shield  and  metal  case

See  also  |>age  H

?Z?i£:?$62                          Ter}tative  a.ate.                                              1.

+



PHILIPS
g±=±Z=±BACTriRIS±Ies   at   Tanb   a   25   °c

Collector  current  at  IE  =  0  rnA
-ICBO   (-VCB   =   6   V;   IE   =   0   mA}

Collector  voltage  at  IE  =  0  nA
-VCB      (-IC   a   50   LIA;    IE   =   0   DA)

Base  current
-18        (-VcB   =   6  V;   IE  =.1   nA)

Base  voltage
-VRE      (-VcB   =   6   Vi   IE   =   1   rnA)

=    1.2    uA          <          8   HA

>32V

=         7uA         <      25pA

-27omv       2;;8:Y

Test  circuit  for  pep±r_gain  at  10.7  lto/a

Li`:   1nductance  I,  =  0.5  pH;   unloaded  a-factor  Qo  =  loo
I,2:   1Dductance  I,  =  2.47  un;  unloaded  a-factor  Qo  =  loo
Rs:   input  s6urce  I`esistance
R|,:   total  collector  reslstar}ce  =  4.8  kQ

Available  power  gala  at   10.7, Hc/a  lD   the  clrcult  above

a(f=10.7Mc/a)                                           =25dB        >    19dB

The  available  pow6r`  gain  ls  defined  as

a   =#    rfe=o.,

a
EI

7Z2    1525
Tentative  data
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A

CHARACTERISTICS   RANGE   VALUES   FOR   EOUIPMENT   I)ESIGN

Tanb     i   25   0C
Emltter  voltage

-VEB(-IE=50pA;Ic=OmA)         =      1.5V               >      1.OV

FFrequericy  at   which   lhfe|   =   1
fi       (-VcB=6V;IE=1nA)            =        75Mc/9

Intrlnslc  ttase  impedance

izrbir¥cB=:¥:,:E=imA}        =        27Q

Feedback  capacitance

-Ore   (-:CE  =  :.I;  ::/:   1   th  )        =     1.5  pF

Current  ampliflcatlon  factor

hfe(-:CE=:::/:E±1DA}         =     i5o

Noise  figure
-VcE  =   6   V;    IE  a    1   nA

f        =   10.7Mc/s
Input  source  resist-

ance   =   200   a

6   V;.   IE   =    1    rnA

1   Mc/a
source  resist-

ance  =   500   a

I    (i::u:

Conversion  noise  figure
-VcE  =   6   V;    IE   =   1   rnA

f       =   ,   Mc/s
Input  source  resist+

ance   =   500  a

-VcE   I    6  'V;    IE   =   1    znA

f  =  200  kc/s
Input  source  resist-

ance   =   2   kQ

I      3.OdE.           <      4.5dB

I      1.5dB           <           3   dB

3   dB           <           5   dB

4dB          <          7ap

7Z21142

5.5.1962

Tentative  data



PHILIPS
measured  wltn   a  lengt,h  of   lead

n  and  measuriDg   Jig  of   5   nm

measured  ln  conmon  eznltter  clrcult  at
Collector  voltage          -VcE  =  6  V
Emltter   current,                 IE     =   1   rnA

Frequency
Input  conductance
Input  capacltance
Feedt)ack  admittance
Phase   ar)gle  of  feed-

I)ack  admittance
Tram sfer  admittance
Phase  angle  of  trans-

fer  admittance
Output  conductance
output  capacltance

f       =10.7Mc/s       f       =0.45Mc/s

91e   =     1.7  DA/V       gle  =   0.25  rnA/V
C|e=       60|>F           c|e=       70pF

|yre|=     0.1   rnA/V       |yre|=     4.O  HA/V

q|`e=     2600             Pre=    27o°

|yfe|=        32mA/V      |yfe|=        37mA/V

9fe=     355°             Pfe=         O0

8oe=        40uA/V       goe=     1.OuA/V
Coe=     3.5PF             Coe=     4.OpF

?Z21143                               Tentative  data
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PHILIPS
COIL  I)AT_A_   (See   page    5)

I,6   =   1.4   pH

Qo   2120

QL  =     70

L7   =    1.4   uH

Qo   2110

QI,   =      92
KQL   =   1.25

Vo

iiEE!
=0.1

Jt-   Jr

L8=Lio=O.67   uH         I.9=L1|=1.4   uH

Qo2110                              Qo2110

QL=      92                          QL=      92
KQI,   =    1.25

# I o.,

L12    =    1.2    LIH          Li4    =    3.05    uH

Qo      2      90                 Qo      2         9o
KQL   =   0.7

¥ = o.45 v¥ =  o.5

Li41s  t)lfilarly  wound

7Z21145 Tentative  data 6.
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AF"4 i7-1-ca

I T;amb-2
I

-h-_70
'0

-Ic(rnA) I 6quAl
I

\£ I
Ia

`ip
5\ OptI =

I\ I 20pAI = I
I I

''

-IBtyA) 50 25 a 5 -VcE-'V' '0

'00

200/

3V
V E= 00-VB

E:(JrrIV)
11 II I I I I I 400 I 11 I I

A
5.5.1962
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7Z004;07

1000-,coorfr5AO'O200floo5020I52I I I I I AF115   T7-I-196]11
I I

---upper current limits
-VcB=6V

I

I

sO                     40                      60                      cO     Ti(°C)      10
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7Z01769

I I                        11111

'relflJA/V)
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20_
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Cfe rfu
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PHILIPS
n

iEI

metal  envelope  with  low  collector  capacltanc-e,   Ionr-a-ols
GERMANI"  ALLOY-DIFFUSED  TRANSISTOR  of  the   p-a-p   type ln

and  good  A.a.a.  performance  at  high  a-mblent  teinperatures,

:2:e=S:na£.i:Fie::¥::::e:i  B6F6  M=7:1fler  and  oscillator-

.,.`

u,.a

I)1menslons   lri  mm

I,IMITING  VALUES   (Atisolute  max.  values)

a_ollector
Voltage   (1)age  reference)          -VcE  =  max.
Voltage  (enitter  reference)  -VcE  =  naJ[.
Current                                              -Ic    =  max.
D18slpatlon                                         Pc    =  max.

Emltter
Reverse  current                             -IE    =  max.              1   nA

Base
Cument

imperatures
Storage  tempel`atur.e
Junction  temperature

continuous  operation

#::::1!#:tl::e:#:On
200  hrs)

THERmL  DATA
Thermal  resistance  from  junotlon

to  anblence  ln  free  air

|IB|   =  Dan.                1   ha

T8     =  -55   °C   to

K    =  nee.   o.75  °C/nw

)  IQterlead  shield  and  metal  case

See  also  page  E

7Z:1!::;62
Tentative  data.



PHILIPS
gE4apcTERISTIC_S_  at   Tanb   =   25   oc

Collector  current  at,  IE  =  0  rnA
-ICBO   (-VcB  =   6  V;   IE   =  0  nA)

Collector  voltage  at  IE  =  0  rnA
-VCB   (-IC   =   50   pA;   IE  =   0   rnA)

Base  current
-18   {-VCB   =   6  V!   IE  =   1   nA)

Base  voltage
-VBE   (-VCB   =   6   V;    IE   =   1   rnA)

=1'2pA         <        -8pA

>32V

=         7pA         <      25LIA

=270nv       2;;8E?

Li:   inductance   L  =   625   pH;   unloaded   a-factor   Qo   =   140;
tap  at  t  =  0.2
1nauctance  i  =   625   uH;   unloaded  a-factor  Qo   =   140
1n|]ut  source  resistance
totai'coll`ector  resistance  =  20  kQ

Av'ariatile  p6wer -gala  at  0.45  Hc/a  ln  the  clrcult  above

G   (f  =0.45Hc/S)                                =42dB                >   40dB

me  avallat)le  power  gain  ls  defioed  by

G  -ff . #  -o.94 #

+

7Z21527                                Tentative  data
2,
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£|LA_RACTERISTICS    RANGE   VALUES    FOR    EQUIPMENT   DESI_GN

Tant|     =   25   0C

Emitter  voltage
-VEB    (-IE   =   50   uA;    IC   =    omA)

Frequency  at  which    |hfe|   =   1
f 1       (-VcB   =   6   V;    IE   =   1    nA)

Intrinsic  base   impedance

|Zrb|(-¥CB  =   :   X:/:E   =   1   nA )

1.5    V                     >        I.0    V

75   Mc/s

35Q

Feedback  capacitance
-ere  r:cE  =  :.:;  :g/:   1   rnA  )      =     1.5  pF

Current  anpliflcation  factor

hfe  i  -:CE  =   :  ¥:/:E   =   1   rnA  )      =      i5o

Noise  figure
VcE   =    6   V;    IE   =    1    rnA

f       =   1   Hc/s
Input  source  resist+

ance   =   500   a

Conversion  noise  figure
-VcE   =   6   V;    IE   =    1    nA

f       =   tMc/s
Input  sour`ce  resist-

ance   =   500   a

-VcE   =   6   V;    IE  =   1   th

f       =   200kc/s
Input  source  resist+

ance   =   2   kQ

1.5   dB                <             3    dB

<5dB

7Z2    1148
5.5.1962

Tentative  data --  -3  ,



PHILIPS

Measured  ln  common  emltter  clrcult  at
Collector  volt,age
Emitter  curr.ent
Frequency

Input  conductance
Input  capacltance
Feedback  admit,tance
phase  angle  °:a:::%:£8g

Transfer  adnlttance
I)base  angle  °€d&I%€g%:

Output  conductance
`  output  capa`citance

6v
1mA

f           =   O.45   MC/a

gie     =   0.25  nA/V
cle

lyrel

q)re

70pF
4.0   HA/V

2700

Iyfe|                37   rnA/V

7Z2 1149                            Tentative  data
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V.H.F.   alloy-diffused  germarilun  trarisistor  of  the  p-n-p  type

Lnt:8=:  w¥t£Lf::a:e:8:e¥:pa:oaT E8W&:/:mpllfler  ln  trans-

LIMITING  VAI,UES   (At)solute   max.   limits)
collector

Voltage   (tiase  reference )
Voltage  ,(\eultter  reference)
Peak  cur`rent
Con tlnuous  current

EDltter
Peak  cuITent
Continuous  current
Peak  reverse  cuLrrent
Continuous  reverse  current

Dlsslpatlon
Total  dlssipatlon

Tenperatues
Stor`age  temperatul'e
Juno tion  temperature

cor)tinuous  operation
incidentally,  up  to

a  total  of  200  hrs

THERMAL   DATA

Thermal  resistance  fr.on  Junction
to  ambience

ln  free air

-VcB   =   maJ[.

-VCE   =   max.

-ICH  -=   max.

-Ic     =max.

IBM   =   max.

IE     =   max.
-IBM   =   max.

-IE     =  max.

Ptot=  max.

32V

32   V    1)

300   rnA

150   nA

350   rnA

200   rnA

30mA

10    nIA

8oo   nw  .2)

Ts     =   -55°C   to   f75   0C

Tj      =max.                 90oC

Tj      =max.               1000C

K         <             O.25   0C/mw

mounted  onheat  :::§t°f2?;  cm2      K       <          o.o8  0C/mw

Thermal  resistance  from  Junction
tocase       K        <         O.o35°C/mw

1  )   At   -Ic   =   1    nA   and   VBE   =   C)   V

2)   The  max.   incidental   junction   tenperatGre  of   100  °C  may
also  I)e  reached  by  a  peak  dissipation   of   1000  mw.

7Z2    1802
5 . 5 .1963

Tentative  data



PHILIPS
T®-5  with  short  leads

DIBenslons  ln in

The  collector  ls  electrically  connected  to  the  case.

$8€:£;°T:;:ef£:nt::u;%±:8)?ountlng  can  tle  delivered  sepa.

CHARACTmlsTICS  at  Tanb  =   25   °C

Collector  leakage  cur.rent  at
-VCB   =   10   V;    IE   =   0   rnA

-VCB   =   32   V;    IE   =   0  rnA

Enltter  leakage  current  at
-VRE   =  0.5   V:   Ic   =   0  RA

-ICBo              <         10uA

-ICBO               <             1    rnA

-IEBO               <            1    rnA

Base  current  at
18     =   100nAi   vcB=2zV                -18                   <           3nA

CHARACTERISTICS   RANGE   VALUES   FOR  EQUIPMENT  DESIGN
Tanb   =   25   0C

Collector  leakage  curr.ent                 -ICBo          See  page  E

Base  cur`rent  at
IE      =80mA;-VcB=12V               -18             =        1         <        2mA

Collector  saturat,ion  voltage  at
-IC   =     300   nA;   -18   =   20   rnA            -VCE

Frequency  at  which  |hfe|  =   1   at
IE   =    100   rnA;    -VcB   =   5   V

Base-etnitter  input  I`eslst,ance ,
oiitput  short-clrculted for  HF.  at

(  IE   =    100  nA;   -VcB   =
tf     =   100MC/s

5V!

Collector  capacitance  at
(  -VCB   =   10   V;   IE   =   0
(    f       =O.5Mc/s

<1V

fi            =350       >   225Mc/s

r|e        =    18                   a

cc            =     12                      pF

7Z21803                                 Tentative  data 2.
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OPELATING  CmRACTERI§T_I_C_a  as   V.H.F.   power   anpllfler  at
Tantt   =   250C

Clrcult

Rs-Son.  ci i,c7
I,
IC2~

"'c±-|2[3Tc5±4L3[2^ Outryt%#F|=50de

•

.IE_
i                                                        'JF.25q

i:vco
f_...=_.eg___leg_¥g/a                     f._..___i___eg__.igg_¥e/§
C1         =      50             15PF                                  Li                  =      0.10.08uH

C2         =      50             15   PF                                 Ij2                 =0.03      0.02uH

C3        =      10               1   nF                               L3                =        H.F.choke

C4        =     50           15   PF                              N|Atot=           1        0.5
C51)=      10      0.12nF                              N2Atot=     0.5      0.22
C6         =      82               0   PF                                 Qi                  >       150      >200

C7         =   loo             15   pF                                  Q2                  >       150      >200

Characteristics
Output  power  and  available   power  gain  at

IE   =   80   rnA;    -VcB   =       12   V;

f       =     80Mc/s!:O

f       =18oMc/s!:°

>    500   mw

>       10d82)

)   400   mw

>        9d82)

DDeslf=nconsider.atlons

§§2;:i::¥::=:i%::Lesant¥%s¥an¥*c:n:°s+Lt¥un:8tefae¥a.pW±c:fh:S::::;:
the  insulation  as  dlelectrlcun.   As  the  collectctr  ls  con-
nected  to  the  case  the  total  collector  capacltance  will

¥c¥Jggg=TfroMcee?S¥p:c:g:¥;da¥T8%ka:/*preventtoohigh

1)   The  capacitor.  C5   should  be  chosen  so   that  its  series

::S::i:8feng&ntebdeLnne8aLec%5%gr(£i86k)a.tubularceranlc
2)   Without  lnsertlon  losses  and  at  stated  mln.   Po

7Z21811
5 . 5 .1963

Tentative  data 3.
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GERIIANIUM  JUNCTION  TRANSISTOR  of   t.he   p-n-p  alloy  diffuse
type  in  metal  envelope  for  V.H.F.  oper-atlo-n  up  t-o  200  Mc/s

I)imenslons  in  nm

LIMITING  VAI,UES      (Absolute  max.   values)
Collector

Voltage  (eultter  reference)
Vol'dee  (base  reference)
Current

Emitter
=se Volt:8: reference)

Cul`rent
Reverse  current

Ban
Current

`    -VCE     =   maJ{.                 2ov2)

-VCB     =  ma][.                20   V

-Ic        =naLX.                  10mA

Dissipation
Total  dlsslpation

Tempera_tur_es_
Storage
Junction ,  continuous  operation

:¥3§:i::ta±n::Ft::£nifpe:86

THERRAI,   RATA

Thermal  resistance  from  Junction
to  ant)lence  ln  free  air

~VE    =  max.            500  nv

IE        =max.                 10mA
-IE        =nax.              1.OmA

-18        =  max.               1.O  rnA

pt.t -max.ft#
Ts       =          -550C/+75  0C
Tj        =max.               750C

Tit    =E=:          288¥s)

K           =   max.            O.6  OCAW

I)   Interlead  shield

;)   S:ev:Ps:  :::em:.    At  -]C  =  to  nAi   -VCE  =  max.   io  v

7Z21108
5.5.1962

Tentative  data



PHILIPS
CHARACTERISTICS   RANGE   VAI,UES   for   equlpnent   d.eslgn

Tanb     =      25   0C

Collector  current  at  IE  =  0  nA
-ICBO    (-VcB=         6V)

-ICBO    (-VCB   =      20   V)

Emitter  current  at  lc  =  0  rnA
-IREO    (-VEB   =   0,5   V)

Ease  voltage
-VBE      (-VcE  =   6  V:   -IC   =   1   rnA)

-VBE      (-VcE  =   2   V;   -Ic   =   10   nA)

I).C.   current  anpliflcatiori  factor
hFE   (-VcE  =   6   V;   -Ic   =   1   rnA).

hFE   (-VCE  =   2   V;   -IC   =   10  RA)

Frequency  at  which   |hfe|   =   1
f 1     (-VCE   =   6   V;    -Ic   =   1    nA)

Current  ampllflcation  factor.

hfe   {-¥CE  =  :  ::/:IC  =   1   rnA   }

Intrinsic  I)ase  impedance

zrb  (-:cE
=   6   V;   -Ic   =   1    rnA

=  2  Mc/s

Feedback  capacltance
=   6  V;   -Ic   =
=  450  kc/s 11

-VcE  =   12   V;    -Ic   =   1   rnA

f       =200Mc/s
mput  source  reslstance=3oQ

=    1.0    LLA                         <    6.OuA

=2.6uA                      <       50LtA

=2.OuA                     <      27HA

=   310   mv

=   380  mv

)   220  mv
<  380  nv

>20

>25

=   180   Mc/s               >    135   MC/S

=     70                           >      20

=10Q

=   1'0pF                    <   1.,5pF

=   6.OdB                   <   7.5dB

Available  power  gain  ir}  the  circuit  of  I)age  4
0a   =      13   dl3 >       10,dJ3

7Z21109 Tentative  data



PHILIPS
measured  with  a  length  of  lead

in  and  measuring   Jig  of   5  nm

Ziil

Measured   at:
Collector voltage
Collector  curl`ent
Emitter  current
Frequency

Input  conductance
Input  capacltance
Feedt]ack  admittance
Phase  angle  of  feed-

back  admit,tance
Tr.ansfer  admittance
Phase  angle  of  trams-

fer  adutttance
Output  conductance
Output  capacltance

Comon  tiase Comon  emltter
VCB=          12V                  -VCE=          12V

-Ic     =           1mA

IE      =            1   rnA

f       =    200uc/s         f      =    200Mc/s

9|b=32.5lnA/V          gie=        28mA/\r
-Cib=        10PF               cie=        13pF

|yrt,|=   O.41   rnA/V         |yre|=  0.50  rnA/V

-Prb=       80°              -9re=     1100

|yfb|=       30mA/V         |yfe|=       34nA^r

qftt=     1150              -¢fe=       680
gott  =   0.22  rnA/\r          goe  =   0.22  nA/V
coti=     2.OpF               coe=     2.OFF

7Z2   „10
5.5.1962

Tentative, data 3.
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+

Ri   ls  chosen  so  that  the   total  impedance  R|,  of  the  tuned
circuit  ls  2  kQ

Li   =  fel.rite  tiead

)   Input  source   impedance
?Z21111 Tentative  data
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PHILIPS   E
7Z00cO6JU'''bI/Vloo'05020'052'

Above   the  knee  voltage  git)  1s  virtually L  AFZ12  28-2-.62I
independent  of  the  collector  volt,age
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GERMANIUH  p-n-p  AI,I.OY  TRANSISTOR  for  nediun  current  medlun
speed  computer  logic  appllcatlons  and  for  general  purposes

DlmensloDs  in  mm

The  base  ls  electrically  connected  to  the  case

I,IHITING  VAI,UE§   (Absolute  max.   values)
Collector

Voltage   (base  reference)
Voltage(eps::e:L¥ofe±::C&)

Current  (averaging  time
=  mx.   20  msec)

Peak  curr.ent,
Emltter

Voltage   (t)ase  reference)
Cur`rent   (averaging  time

=  max.   20  nsec)

Peak  current
E¥

Current  (averaging  time
=  max.   20  msec)

Peak  current
I)1ssipatlon

Total  dlsslpatlon
Temperatures

Junction  tempel`ature
Storage  temperature

-VcB     =  max.             30  V

~VcE     =  mx.             25V

7:8v    =E¥:        298ifec,
-ICM     =  max.           300  rnA

-VRE     =  max.              20  V

(::v   :=:       228#ec)
IBM     =  max.          300  in

7:Ev   ::¥:         28Eec)
-IBM     =  na.x.           300  tnA

Ptot  =   max.           150  mw   1)

Tj       =nax.             850C
Ts       =-650Cto+1coOc

1)E;I::g€LDounmcE:r::Scsa±LbcLueLadt:3S±P3DtLt°hnei%:n:1::ertaLn

Ptot  =  maJ[.
Tjnex.-Tinb

?Z2   1725
4 . 4 .19 63

Telitatlve  data 1.



ENE]HE]H PHILIPS
I-L I)AI-A
Thermal  resistance  frotB  junct,ion

to  ant)1ence  ln  fl.ee  air
Themal  nslstance  from  Junction

to  case

Kj-ant  =  nun.  0.4  0C/mw

Kj-c       =  max.   0.2  °C/nw

CHARACTERISTICS  at   Tant>  =  25   °C  unless   otherwise   speclfled

Collector-I)ase  leakage  current
-ICBO   (-VcB   =   5   V;    IE   =   0   rnA)

Enlttel.-t)age  leakage  curl`ent
-IEBO   (-VEB   =   5   V;    Ic   =   0   rnA)

Base  curl`ent
-18      (IE   =      10   rnA;   VcB   =   0   V)

-18      (IE   =   100   rnA;   VcB   =   0   V)

Collector-t)ase  voltage
-VCB   r::in:   :o:Op3:   IE  =  0  rnA)

Emltter-base  voltage
-VEB  i -::in:   ±°:ou:6   ]C   =   0  BIA)

VEB      (IE   =    loo   rnA;   VcB   =   0   V)

-VBE      (-Ic  =   50  nA:   -18  =   2.4  rnA)

Punch  through  voltage
VpT

<                5     LIA

<               3    LIA

<       325    HA

<   4.75   nA

>30V

>20V

<    0.65   V

<    0.55   V

>25V

7Z21726                                Tentative  data 2,
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CHARACTERISTICS   RANGE   VALUES   FOR   EQUIPMENT  DESIGN

Tamti  =  25  °C  unless  otherwise   specified

Collector  current
-]C   i-:::b==2:oV6cVBE  =  0.2  v)

Base  current

]8   (-¥::b==2:oV6cVBE  =   5   V!

Collect,or  voltage
-VCE   (-IC   =   5   nA;    18   =   0   DA)

I)irect  current  ampllficatlon  factor.
hRE   (IE   =   20   rnA;   VcB   =   0   V)

hFE   (IE  =200   rnA;    VCB   =   0   V)

Base  emltter  voltage
-VBE   (IE   =   200  nA;   VcE   =   0   V)

Collector  voltage  during  bottonlng
-VCE   (-IC   =    10   nA;    -18   =   0.33   ZDA)

-SCE(-IC=50DA;-IB=           2mA)

Base  voltage
-VBE   (-Ic   =    10   rnA;    -18   =   0.4   rnA)

FI.equency  at  which  |hfe|  =   1
fl    (-VCE   =   5   V;    ~Ic   =   3   nA

Collector  capacltance
Cc    (-VcB   =   5   V;    IE   =   0   nA)

Emit,ter  capacltance
Ce   (-VEB   =   5   V;   Ic   =   0   nA)

<          35   uA

<         35    uA

>15V

>30
<80

>15

<        1.3    V

<   0.20   V

<    0.25   V

>   0.20   V
<   0.37   V

>           4   Mc/s

<         ,6   pF

a-,              <           13pF

77;2   172:]
4 . 4 .1963

Tentative  data 3.
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--

Transient  behaviour
Tine  constant  with  current  feed

Tc    (-VCE   =   0.75   V;    -ICM   =    50   rnA)

Time  constant  with  voltage   feed
7v    (-VcE   =   0.75   V;    -ICH   =    1    nA)

I)esaturation  tine  constant
7.s   (-Ic   =   0   nA;   -18   =   1   tnA)

On  demand  current  gain

pT  i:::E=s5:.r;  t  =  0.1   usec)

SWITCHING   CHARACTERISTICS   at,   Tomb   =   25   0C

Delay  time
Rise  time
Storage   time
Fall  time

<      2.2   psec

<      0.2   usec

<        1.4    Hsec

rm       Ltd
See  also  page  5

7Z21728                                 Tentative  data 4,
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I:   Pemlssitile  region  of  operation  under  all  ttase  condl-'
tions

11:   Additional  pernlsslble  region  of  operation  when  the
transistor  ls  cut-off

Outside  the  pemisslt)1e  regions  of  operation  the  trad-
sistor  carl  wltnstand   transient   energle`s   of   15'HWsec,
provided   the   transistor   ls`  cut~off  with   VBE  t)etween '
0.2   V   and   2   V
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GERMANIUM  p-n-p  AII0Y  TRANSISTOR  fol`  medlun  currel}t  medlun
speed  computer  logic  applications  and  for  general  pur`poses

Dlmenslons  ln  nn

The  tiase  ls  electl`lcally  connected  to  the  case

LIMITING  VALUES   (Absolute  max.   values)
Collector

Voltage   (base  reference)
Voltage   (eT±::e:Lg:of;:::C£ i

Current   (aver`aglng  time
=   max.   20  msec)

Peak  current
Emltter

Voltage   (base  reference)
Current  (averaging  time

=   max.    20   msec)

Peak  current
Base
irrent  (averaging  t,1ne

=   max.   20   msec)

Peak  current
I)issipat,ion

Total  dlsslpation
Temper`atures

Juno tlon  temperature
storage  teBiperature

-VCE     =   max.              25  V

-VCE     =   max.              20   V

7:gv    :::::        298#ec)
-ICM     =   max.            300  rnA

-VEB     =   max.              20  V

(::v   :::::        238#ec)
IEu     =  nan.           300  rnA

7::v   :::::         38#ec)
-IBM     =   max.             300   rnA

Pt,ot=nax.            150nw.)

Tj        =max.              850C

Ts        =   -65   0C   to   +loo  oc

1)   The  maximum   pernlsslble   dissipation   for   a   certain
application  can  t)e  calciilated  from  the   fctrmula:

Ptot =  unx.  TJP2i::-:-:i-

?Z2   1729
4_.-4.I.963

Tentative  dat,a



E   PHILIPS
THERRAL  IIATA

Thermal  reslstamce  from  Junction
to  ant)1ence  lm  free  air Kj-amb  =  max.   0.4   °C/mw

Thermal  resistance  from  Junction
to  case            Kjro       =  max.   O.2  °C/mw

CHARACTERISTICS  at  Tanb  =  25  °C  unless  other`wlse  specified

Collector -I)ase  leakage  current
-ICBO   (-VcB   =   5   V;    IE   =   0   nA)

Emltter-I)ase  leakage  cur.rent
-IEBO   (-VEB   =   5   V;    Ic   =   0   nA)

Base  current
-18   (IE   =   10   nA;   VcB   =   0   V)
-18   (IE  =  loo  in;   VCB  =   o  v)

Collector-base  voltage
-VCB  i -::in:  =°:ou::   IE  =   0  rnA )

Enlt,ter-t)ase  voltage
-VEB -IE   =   loo   uA;   Ic   =   0   nA)

Tanb   =   60   °C                            )

VEB   (IE   =   loo   rnA;    VcB   =   0   V)

-VBE    (-IC   =   50   rnA;    -18   =    1.55   rnA)

Punch  through  voltage
VpT

<                3     L`A

<3uA

<        195    uA

<   3.25  in

>25V

>20V

<   0.55   V

<    0.45   V

>20V

7Z2   1730                                Tentative   data

u
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PIIILIPS HELIE]ri

CHARACTERISTICS   RANGE   VALUES   FOR   EQUIPMENT   I)ESIGN

Taut)   =   25   °C  unless   otherwise   specified

A

-
-

iEi

Collector  current
-rc  ( -¥::b==2:oV6cVRE   =   0.2   v)

Base  current,

]8  (  -¥::b==2:oV:CVBE  =   5   V )

Collector   voltage
-VcE   (-IC   =   5   nA;    18   =   0   rnA)

Direct  current,  amplification  factor
hFE   (IE   =   20   rnA;    VcB   =   0   V)

hFE   (IE=  200   rnA;   VcB   =   0   V)

Ba5e~emltter  voltage
-VBE   (IE   =   200   rnA;    VcB   =   0   V)

Collector  voltage  dur.ing  t]ottoming
-VCE    (-IC   =    10   nA;    -18   =   0.2   rnA)

-VCE   (-Ic   =   50   rnA;    -18   =1.25   nA)

Base  voltage
-VBE   (-Ic   =   10   nA;    -18   =0.25   nA)

Frequency  at   which  |hfe|  =   1
fi    (-VCE   =   5   V;    -Ic   =   3   rnA)

Collector   capacitance
Cc       (-VcB   =   5   V;    IE   =   0   nA)

Emltter`  capacltar)ce
Ce       (-VEB   =    5   V;    Ic   =   0   nA)

<          35    uA

<           35    HA

>15V

>50
<150

>20

<        1.4    V

<    0.20   V

<   0.25   V

>    0.15    V
<    0.32   V

>           6   Mc/s

<           16    pF

<           151,F

7Z21731
4.4.1963

Tentative  data 3,



E   PHILIPS
UIPREm  I)Eslow   (con-

Tent)   =   25   0c
CHARACTERISTICS   RANGE   VAI,UES   FOR   E

tinued)

--

Transient  behaviour
Time  constant  with  curpent  feed

Tc   (-VcE   =   0.75   V;   -±cu   =   50  rnA)

Time  constant  with  voltage  feed
7v   (-VcE   =   0.75  V;   -ICH   =   1   nA)

Desaturatlon  tine  corist,ant
rs   (-Ic   =   0  mAi   -18  =   1   nA)

On  demand   current,  gain

J3T  i :::E=£5:.;A+  t  =  0.1   psec)

SWITCHING.   C.HARACTERISTICS   at   Tanb   =   25   °C

Delay  time
Rise  time
Storage  time
Fall  time

<   2.2   Hsec

<   0.2   Hsec

<   1,4   llsec

=25

inrp,suet,:#=a8faspse¢

RA             LTh `ae er

See  also  page  5
7Z21732                             Tentative  data 4,
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Ter]tatlve  data 5.
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I:   Permlssit)1e  region  of  operation  under  all  base  condl-
tlons

11:  Addltlonal  pernlsslble  region  of  oper.ation  when  the
tran§1stor  ls  cut-off

Outside  the  pertnlsslt)le  regions  of  operation  the  tram-
sist,or  can  withstand   tl`anslent   enel`gle`s   of   15   uwsec,
provided   the   transistor   ls   cut-off  with  VBE  between
0.2   V  and   2   V
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PHILIPS ASY28
ASY29

OErmANlun  n-p-n  AILO¥  TRANSISTORS  for.  nedlun  current  nedlun
speed  computer  logic  appllcatlons

SOT  5  metal  envelope                                                Dlnenslons  in  in

The  base  ls  electrically  connected  to  the  case

L]m"G  VALurs  (Absolute  mar.  Values)        .esggL8+gap.
ap¥(::t=fre=ice)¥===::::!%:

Current  (averaging  tine
=  max.  20  dnec)     (:8v  =  ¥:

Peak  current
Emltter

Voltage  (base  reference)

ICM   =   maB[.

VEB  =  mx.
Current  (aver.aging  tine

=  mx.  2o  Dsec)    73:v  =  L¥:

Peak  curent

iE

Ei]

-IEH  =  mx.

Base
Trent  (averaging time

=  Brax.  20  Dsec)     (::v  =  ¥:

Peak  current IBM  =  Bee.
I)1sslT)atlon

Total disslpatlon                         I'tot=  max.
Temperatures

Junction  temperature
Storage  temperature

TRERMAI.   DATA

Thermal  resistance  from  Junction
to  anblence  in  free  air

Tlrernal  resistance  fr.om  junction
to  case

TJ     =Dax.

11_
loom
20      usec)

200        nLA

20V

125m
20      usec)

200      qA

25m
20      Dsec)

zoom

125        nw

750C
Ts     =-650Cto+75       oC

Kj-ant)  =  mx.  0.4  °C/nw

Kj-c       =nax.   O.2  0C/mw

Z33.:333
1'eQtatlve  data 1,



ASY28
ASY29

PHILIPS
CHARACTERISTICS  at   Tanb   =   25   0C

Collector-t>ase  leakage  current,
ICBO   (VcB   =   5   V;    IE   =   0   nA)

Enitter-base  leakage  curr.ent
IEBO   (VEB  =   5   V;    Ic   =   0  rnA)

Base c-t
18    (-IE   =      to  rnA;   VcB   =   0   V)

18   (-IE  =   100  nA;   VcB  =  0  V)

Collector-emit,ter  sat,uration  voltage
VCE(IC=50mA;IB=           2m)         <0.25V

VCE    (IC   =   50  rnA;    18   =   1.25   rnA)

Punch  through  voltage
`VpT

>25V

<   0.25   V

>20V

cHARACTERlsTlcs  RANGE  vALurs  FOR  EOulfMENT  DEslGN
Tanb  =  25  °C  unless  otherwise  specified

Collector  reverse  current __4§¥2§____i___es¥32__

[C      i:::b==2:oV;c-VBE  =0.2  V}     <       35  tiA

[C      i  :::b==2:oV;c-VBE  = 0.2  V  i

Base  cument

1B      (¥::b==2:oV:c-VRE=5V)          <       35uA

DII.ect  current  amplification  factor
hFE(-IE=20mA;VcB=OV)              :        38

Base-enltter.  voltage
VBE    (-IE=   100th;   VCB=   OV)            <O.65V

Collector-emltter  saturation  voltage
VCE    (IC   =   10   tnA;    18   =   0.33   rnA)          <   0.20   V

VCE   (Ic   =   10  nA;   18   =     0.2   rnA)

<   0.55   V

<   0.20  V

7Z21734                               Tentative  data



PHILIPS ASY28
ASY29

CESEfggFd)RISTICS   RAHOE  VALUES   FOR  EquIFTTT. D:S:fNt

Base  voltage

Zii=

(con-
C

I

___4S¥2§_____L___4S¥22
I

VBE   (Ic   =   10   rnA;   18   =     0.4   nA)   2   8:;9  ¥

VBE    (Ic   =   10  rnA;   18   =   0.25   nA)

V6i   (Ic   =   50  rnA;   18   =     2.4   rnA)   <   0.55   V

VBE    (Ic   =   50   rnA;   18   =   1.55   rnA)

Frequency  at  which  |hfe|   =   1
f 1     (VcE   =   5   V;    Ic   =   3   rnA)

Collector  capacltance
Cc    (VcB   =   5   V;    IE   =   0   rnA)

Emitter  capacltance
Ce    (VRE  =   5   V;    Ic   =   0   rnA)

<          16pF            !<          16pF

<          13   pF            i<          13pF

Thanslent  tiehaviour
Tine  constant  with  current  feed

7-c    (VCE   =   0.75  V;    ICM=   50   rnA)<      2.2   usec

Time  constant  with  voltage  feed
?v   (VCE   =   0.75   V;ICM=   1mA)      <      0.2   .usec

Desaturation  time  constant
Ts   (Ic   =   0   rnA;   18  =   1   rnA) <       1.4Lisec

<     2.2   usec

<     0.2   usec

<      1.4usec

7Z21735
4  .  4 .1963

Tentative  data 3.
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8o¥#:g¥iff:r¥isis_¥&%£tt£:diphn:§Ppet&Pecoinpuat:i-i:::8
appLlcatloz]8

I)1menslons  la rm        The  red  dot  lndlcates  the  collector

I±ILHITING  VAI±unLi     (Absolute   maxlnum  values)
|oiiector

Voltage  (t>ase  reference)
Voltage  (enltter reference)
Current

Peak
D.c.aE!D:v:r¥.(ggeLS5cpr

_Emltter
Voltage   (base  I.eference)
Current

Peak
D.C.a%±D:V:rfag£.(8Ee=a8:}8

EeE£
Current

Peak
D.C.  a:!n:v:r¥. (3geEi:ys

Piss|patlon
Total  disslpatlon

TLLmDeratues
Storage
Junctlcm

2)  NCoatt±t°±nn:e=  t'e  Calculated  from-the

-VcB=max.        25V
-Vou=mx.       20V

-ICM  =  max.      200  DA

-IC     =nax.100BA

(tav=  mx.       20Dsec)

-VEB=Bur.        20V

IH  =  naB[.     200  rnA
IE    =max.125m

(tav=mar.       20nsec)

-IBM  =  max.     200  in
-18     =max.        25mA

(tav  =  nun.       20usec)

I'tot  I  max.      125  mw   1)

Ts       =-55°Cto+750C
Tj       =nax.                 750C

The  naxlnun  adnlsslble  dlssipatlon  for  a  certain  appll-

p:::in-ul:ir. 2L#
7Z21„8
5 . 5 .1962

Tentative  data 1,



EEH PIIILIPS
BHFMAL  DATA
Thermal  resistance  from  Junction

to  ant)1ence   ln  free  air       K  =  max.  0.4  0C/mw
mernal  resistance  from  J%3C::g%

cHrmcTERlsrmci

K  =  max.   0.2  °C/mw

Tamt>  =  25  °C  unless   otherwise  §peclfled

Collector  current  at  IE  =  0  nA
-ICBO   (-VCB   =   5   V)

Emltt,er  current  at  IC  =  0  rnA
-IEBO   (-VEB   =   5   V)

Base   current  at  VcB  =  0  V
-18   (IE   =      10   DA;   VcB   =   0   V)

-18   (IE  =     20   nA;   VcB   =   0   V)

-18   (IE   =   loo   rnA;   VcB   =   0   V)

Collector.  voltage
-IC   =   loo   pA;   IE   =   0

Tanb  =   60   0c

Emltter  voltage
-IE  =   100   uA:   Ic

Tanb  =   6o   0c

<               3    L`A

<3uA

<       325    uA

2     2!g  [i
<   4.75   rnA

>25V

>20V

VEB(    IE=    100nA;VcB=0V)                <0.65V

-VBE   (-Ic   =      50   nA;    -18   =   2.4   rnA)      <   0.55   V

Punch  through  voltage
VpT >20V

7Z21119                                  Tentative   data
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CHARACTERISTICS   RANGE   VAI.tJES   FOR   EQ_UIPHENT   I)ESIGN

Iamb  =  25°C  unless  otherwise  speclfled

Collector  current
-Ic!-::Eb==3:oV6cVBE=°.2Vi           <       35uA

Ease  cur.rent,
-VCE   =   20   V;    VBE   =   5   V

Tamti   =   6o   0c

Collector  voltage
-VCE   (-IC   =   5   nA;    18   =   0   rnA)

Collector  voltage  in  bottoming
+VCE   (-Ic   =   10   rnA;    -18   =   0.33   nA)

-VCE   (-IC  =   50   nA;   -18   =      2.0   nA)

Base  voltage
-VBE   (-IC   =    10   tnA;    -18   =   0.4   rnA)

Frequency  at  which   |hfe|    =   1
fl       (-VcE   =   5   V;   -Ic   ='3   nA)

Collector  capaci.tance
Cc       (-VCB   =   5   V;    IE   =   0   rnA)

Enltter  capacltance
Ce      (-VEB   =   5   V;    Ic   =   0   rnA)

<        35   wl

>15V

<   0.20  V

<   0.25   V

)   o.2o  V
<   0.37   V

>          4  Mc/a

<        ,6pF

<         13pF

Tr.ansient  t)ehavlour
Time  constant  with  current  feed
Tc      {-VcE  =  0.75   V;   -ICM  =   50  nA)        <     2.2   Hsec

Tine  constant  with  voltage  feed
Tv      (-VcE=.0.75V;   -ICH=   1   rnA)           <     0.2Hsec

I)esaturatlon  tine  constant
7s      (-IC  =  0  qA;   -18  =   1   dA) <     1.4   psec

7Z21120
5 . 5 .1962

Tentative  data 3,
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PHILIPS   E
®

A

A

GERMANIUM  ALLOY  TRANSISTOR  of   the  p-n-p  type  lri  all-glass
construction for  medlun-curent  medium-speed  computer  logic
appllcatlons
I)1m.enslc>ns  ln  mm        The  Fed  dot  lndlcates  the  collector

I,IMITING  VALUES       (Absolute  maxlm\}m  values)
Collector

Voltage  (base  reference)                      -VcB  =  max.       25  V
Voltage  (enltter  referen(;a)               -VcE a  max.      20  V
Cu-t

Peals                                                                 -IOU  =  per.     200  rnA
Dro. #Eh:ve=r¥.(a2Xoxe::i:?8       7¥v i =:   '% i)

Emltter
Voltage   (base. reference)                      -VEB  a  max.       20  V
Current

I'eak
D. C.  a#D:V:r¥£. (38ekag:}8

Ease
Curt`ent

Peak
I,.a.  antsm:v:r¥. t8ge:#7g

I)1sslp-
Total  dlsslpatlon

T|mperatues
Storage
Junction

IFH  =  nor.     200  rnA
IE    =mar.12.5m

(tav  =  nzar.       20  usec)

-IBM  =  max.      200  rnA

-18     =maJ[.        25nA

(tav  =  maJ[.        20  msec)

Ptot  =  max.      125  mw   1)

Ts       =   -55  °C   to  +75  0C
Tj       =mar.                 750C

me  maximum  admlsslt)1e  dlsslpatlon  for  a  certain  appll
2 )  NCoatt±t°±Dn:eand ''e Calculated from-thep€::in:l£±. fl#ife

7Z21118
5 . 5 .1962

Tentative  data



HE]r]EE PHILIPS
TRERMAL   DATA

Thermal  resistance  from  Junction
qE.,   to  ant)ience  in  free  air

Thermal  resl§tance  from  jur]ction
to  case

CHARACTERISTICS

K  =   max.   0.4   0C/nw

K  =  max.   0.2   °C/mw

Iamb  =   25  °C  unless  otherwise  specified

Collector  current  at   IE  =  0  rnA
-ICBO    (-VCB   =    5   V)

Emitter   cul`rent  at   Ic  =   0  rnA
-IEBO   (-VEB  =   5   V)

Base   current  at  VcB  =   0  V
-18    (IE   =    10   rnA;    VcB   =   0   V)

-18   (IE   =   20   nA;   VcB   =   0   V)

-18    (IE  =  100  nA;   VcB`=   0   V)

Collector  voltage
-VCB ( -::n:  :0:ou::  ]E  =  0  rnA    )

Emltter  voltage
-VEB  \ -::in:  :°:ou:;  IC  =  0  rnA    )

VEB   (    IE   =    loo   rnA;    VcB   =   0   V)

<3HA

<3pA

<        195    pA

>       130    pA
<      390   uA

<    3.25   rnA

>25V

>20V

<    0.55   V

-VBE   (-Ic   =      50   rnA;    -18   =    1.55   nA)    <   0.45   V

Punch  through  voltage
VpT >20V

7Z21121 Tentative  data 2.
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CRARACTERISTICS   RANGE   VALUES   FOR   EOLTIPMENT   DESIGN

Iamb  =  25  °C  unless  otherwise  specified

Collector`  current
-[C  i  -::b==2:oV6cVBE  =  0.2  V  )

Base  current

18!
-VcE   =   20   V:   VBE   =

Iamb   =   60   °C

Collector  voltage
-VCE   (-IC   =   5   nA;    18   =   0   nA)

Collector  voltage   in  bottonlng
-VcE   (-IC   =   10   nA;    -18   =   0.2   nA)

-VCE    (-Ic   =   50   nA;    -18   =  1.25  rnA)

Base  voltage
-VBE   (-Ic   =   10   rnA;    -18   =0.25  nA)

Fr.equency  at   which    |hfe|    =   1
fi       (-VcE  =   5   V;   -Ic   =   3   nA)

Collector  capacit,once
Cc       (-VCB   =   5   V;    IE   =   0   rnA)

Emltter  capacitance
Ce      (-VEB   =    5   V;    IC   =   0   nA)

Tr.ansient  behaviour.
Time  constant  wit,h  current  feed
Tc      (-VcE  =   o.75  V;    -ICM   =   5o  in)

Time  constant  with  voltage  feed
Tv   =(-VcE   =   0.75   Vi   -Ion   =   1   nA)..

I)esatul`atlon  tine  constant
Ts      (-Ic   =   0  nA;   -18   =   1   BIA)

<          35   pA

<          35    uA

>15V

<   0.20   V

<   0.25   V

>    0.15    V
<   0.32   V

>          6  Mc/s

<          161,F

<          13    pF

<      2.2   psec

<     0.2   psec

<      1.4   usec

7Z21122
5.5.1962

Tentative  data 3.
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Low  spread  medium  gain  GERMAVI"  PO.i`/ER  TRANSISTOR  of   the
p-n-p  type  for use  in  switching  circuits  at  high voltages
and  cul`rents

TRANSISTOR  DE  PUISSANCE  A  CRISTAI.  rm  GERIENIUM  du  type  p-n-
avec  dispersion  falble  et,. ampllflcation  moyenne  pou
utilisation  dams  des  circuits  de  comm\1tat,ion  de  tensions
et  courants  61ev68

p-n-p-GERMANIUM-LEISTUNGSTRANSISTOR  nit  gel`inger  Streuung

EgeEf83::::rggfritdarskturn6Fmefntfrschalteranwendungenmi

i;:;!i!:::€;::§3:::::i,u£:!!g:¥::;#:£ i  absolues )
-veB                                                              =   max.

-VJE                                                            =  max.

-bB                                                      =  max.
-IC                                                             =max.         6A

IE                                                              =max.   7,2   A
-18    (tav   =   max.   20   msec)      =   max.         1   A
-::M(Tin     i   45   °C)

TJ  ( ;::::::::i:!!::ation

TJ  ( :::::;i::::;I;:i;i:;On

=   max.         2   A
=max.      3ow3)

=   max.      9o   °C

=   max.    loo   °c   4)

a:i;8g:tt::PST:#::asinage    =  -55°c/+75°c
Lagerungstemperatur

Tirfen  switched  from  a  thermally  stable  on-state  wit,h
maximum   Junction   temperature   to   an  unstabilised
cut-off,   the  max.  voltage  rating  ls 'always  permissi-
t)le   as  .-long   as   Tamtt   S   55   °C   and  Ktot   ±   9   °C/W

Dams   le   c.as  de  commutation   a  la  temperature  max.   de  la

53ggI:oE  a;:ng.:g!!i:ioEe " g:uS::gu:::  :E:5!i!::geE:
_      valeur  max.   de  cette   tension  estpermise,    tant  que

_         TambS55°CetKtot€9°c/w
Wenri -bei  der  max.  Kristalltemperatur  van  eine`m  thermisch

stal)llen  ''Ein''-Zustand  in  elnen  nichS  .st;abi|isierten
gespel`r`ten   Zustand  umgeschaltet  u'ird,   `is.t  d6i `max.
Wert  dieser  Spannung  immer  zulassig  werin

2)3)4)Tasmebespa595es°C„uZ:¥8£±:ages°C3/,VJ4;siehese|te3".

938   4164
3 '3 .  7960

Tentatl`ve  data.  Vorlaufige  I)aten
GaFact6ristiques  provisoires



WEH i i PHILIPS
Dlmenslons
I)imenslons
Abmessungen

Insulation  tubes           ,
Isolateurs  de  traversee
Durchffihrungsisolatoren

3,9#fa"ff+
o)`

Mica  insulation,   0.05
Isolement  de  mica,0,05
Gllmmerisollerung,O,05

Lead  washer,   I  mm
Plaq.ue  de  plomb,   1  irm
Blelschell)e,   1  rmi

39

iT6i7r
Tr\e  following  dimensions  of  a  fol`mer  execution  differ

from  those  stated    above:
Le:`e::E:n3::n3i£::::3:: Smg#:n:3::u:i :Ee g:ig?1 eure  dlf-
I)1e  folgenden  Atimessungen  elaer  alteren  Ausfiihrung unter.-

schelden  slch  voa den  obengenannten  At)mesauz)gez}:

:) :I.±,o,,,; =
7)   max.   26,6  rm

938   4165 Tentative  data.  Vorlan.ge Daten
Carac t6rls tiques .provls_oire§
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Thermal  data
Dri::i:=c£:e5:tg:es

rug:#8E  temperature  rise  to  transistor
Te:ge::::r :i:is:ngf i:3# :Et3:tEoi :8E

washer  of  1   mm  and  with  mica  washer

Augmentation  de  la  tempe'ratul`e  de  la

g::%::on par rapport  au fond du tran-
A¥§:i;¥;533:ggtfj£§gs:refm:p:e,{€t;:arqe;:a5uE]:a:q§j

1   mm  et  avec  une  plaque  de  mica

TeE82::t::ferdhe6LhuE8ang::tg:bLosdteanLLSLn

Te:£e:3ZE:e£Eih¥±%&e£]g]gtst±estw°er£°ddeenrs
Transistor  mlt  einer  1  inn-Blelscheit)e
und  einer  Glimmerscheit)e  montiert  ist

Kin  i   1 .5  oc/w

K    i  o.5  0o/w

Kin S   1,5  °c/w

K    S  o,5  °cA

Kin  £   1,5   °C/W

K    i  o,5  °c/w

Page   1;   Selte  1
2)  During  switch-off  translents  higher voltages  are  allowed

as  long  as  an   ener.gy  dlssipatior}  of  8  mwsec  is  not
exceeded.   See   also   page   C.           `

::ii!:k;::ifiis;;!1;p;a::Ii;i;#!aii:::'5e::para:eisn::i::1:i::n:,:e:s:::pir:
€::gr33gfrsofp8anE#gfnn£:i:u3£6rg:g±€¥:netfra¥e;§:a:
auch  Selte  C.

3)  Tp  =  temperature  of  transistor.bottom.  At  Tin  >  45  °C,

:::marj=ffi,t:h:::s:r±:o:::mthermalres±stance
Tin =  temp6rature  du  fom  du  transistor.  Lorsque  Th  >

::::,i:::=o:ffi;f:de::::anr:,::::rancethendque
Tin  =  Temperatur  des  Transistorbodens.   Wenn  Tin  >  45  °C,

:::s:::narRT=±ffi;W:anK:i:::r:::::1:::ewLderstand

3 . 3 .1960 Car.act6ristlques  provl56i-r6S
data.  Vorlaufige Daten 3.



E   PH[LIPS
8:::::8;i::::3:s
Kemdaten

-ICBO(-VCB

£'gnan#gt3;eb&tt88n3egEe€:gg!storE2-5a

Temperatur  des  transistort)odens
0,5

P-ag6--1 :   g-elte   1

A)              >         60

A)               >    17,5

>190

>0,6

".' #)
<50m
<  375  in
<  0,8  V

1<   1 , 6   v

4)  Total  duration  max.  200  hours.  I,1kellnood  of  full  per-
formance  of  a  circuit  at  tnls  temperatur`e  ls  also

Du:8ge%%etnatieup2°8otE%utryepse  £:  %%EL.Lcfat£;:obab| I 1 t6  de
fonctlormemeqt  optimum  d'un  circuit  a  cette  temperature

Ge:§its¥3§igife.n%notestduund8eenn.reDide'awpaphL:g3t:fEiichkei
optimaler  Wlr!cuns  einer  Schaltung  tiel  dleser  Tenpe
ratur  wira  aucb  ton  der  Verwendungsart  bestimmt

T¥:ie¥m§je?se££€m±pe;;s:n±O§ijd:;§ii:O:p§:n::;tfa:k;eni3;O:acfis%sc±ii::::

i:C8:S±¥ep.at¥on°udtrgn:±gi%utmavxe.±LdL:r8ampw%e%a.9§urpasse
Zur  Vermeidung  elner  ut)ermassigen  Verlu8tlelstun6  ge-

messen  nit  Impulsezi.  Es  soil  darauf  geacntet  werde
dass  der  naxlmale    Energleverbrauch  van  8  mwsek  nlcht
fit)erschrltten  wird

938   4167 Tentat,ive data.  Vorl5ufige  Oat,eD
Caract6rlstlques  provlsolres
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::::;:i:::i:;:;a:i::::;Ye"

:::!ii§§±±S!!¥3:a:et:1:o±nfgo8am€Sfif:6¥:3nft:ei:troer=:;::;
Tin  =  Temperatur    des  Translstorbodens  =   25   °C,

wenn  nlcht  anders   angegel)en

Column    I :  £:::£±ngfr:83]€:aE£1£:3rtran=ds±g€5£31  (average)

::::::e::§hiieiu:.:s:::n:::£:±ir::€::¥an!:¥?;;:u:t;t§u:egg:±p:o:u]¥:I;:e:i;ui§
[] :  8E8fb£±=:£s%eLusecrhe¥ffesr±tsbte°rreT;h fur  Geratentwurf

-VcB     =

Tin
-ICBo   =

-VcB     =        SO

Tin        =      100
-ICBo  =

VPT     =    9)

V
Oc

30mA

V
1mA

loo
I   <   o,5   V

1`

1>       8oV

¥::s:::::::;f::i?::n

9.38   4168
3 . 3 .1960

- -I- - - LIE _

v_alue`at  which  -Ic  =   6.6  A  wherl.  -
v?.let+r.a  |aquelle  -Ic-.=  S,6  A  lorsq-h6

Wert  bei  den  -Ic  =-6i6 .A  Wenn  -VoE

Tentative
caracte'ristiques  provi;6ii;S

Oat,a.   Vorlaufige  I)aten 5.



EEill PHILIPS

!`:§§:§:i§u¥:}Yed)         I,n  =  25  te
8:::8::::::!:3:s
Kenndaten

±:::::i:£::i:3:::§§:i:i:::§§ s lgnaur

I   2o-   55
I-

-vcE=      1        I

~|c     =      6       !i5-30

hRE=

8Ei:;!!::g3;gi:i:i:i!:ii::!!gi:!ii:::e?vy532g:!gsci:cg5i:
Betriebsdaten  fiir  ''Eln-Aus " -Schalteranwendung

3¥Tdanng:¥8S}f3¥ig:i%8iEa{:in::::Station
Grundlegende  'Paraneter  ftir  Schalteranwendung

time,  constarit  with  current  feed
constante  de  temps  avec  alimentation  par  cour    t
Zeitkonstante  mlt  Stromspeisung

g:Bst8£€3tfgttewmtptsha?%.:ta8iemefnetefionpartension
Zeitkoastant,e  mlt  Spannungsspeisurig

g::::uanr::13:!::;sc3:sig::turation
Eritsattl8ungszeitkonstante

Tentative  data Voi.laufige  Daten
Caract5ristlques  provl so ires



PHILIPS' HEPl i,E-
::i:i::`i§:::i:::t::::::::a::o;°:=:f:e:W:::::::sC::C::::

mutation  "e-n  circuit-hors  circuit"   (suite
Betriebsdaten  fiir  "Ein-Aus" -Schalteranwendung

)(Fortsetzung)

•F6rmulae  for  the  calculation  of  switching  times
Fol`mules  pour  la  calculation  de  temps  de  commutation
Formeln  zur  Eerechnung  der  Schaltdauer

Rise  time
Temps   de  Jnont6e
Anstiegszelt

Fall  time
Temps   de  retomb6e
At)fallzeit

tr  =  7c  ln

Storage  time
Temps  d'accumulation     ts  =7s  ln
Speicherzeit

hFE  I IB1

hFE  11811    -

llcMI
hFE  11821

FBll       ,      11821

Equl     .     11821
hFE

938   4170
3 ' 3 ' 1960

Tentative  dat,a.  Vorlaufige  I)aten
Qaract6ristlque s  provisoires

7.



E   PH]1IPS
8:::;i:::::Efureasctde':t::isft|foonrc:E;cc.oncvoenrvtei:::Latension
Betrlebsdaten  als  Gleichspanriungswandler

::i;:;!!i;;ji;it;:;a:a:e;s%i§;:iei£;a:u;:±¥iB:a:;;::a;s;;;::;;ui);:::€ui8sgp:o;Oil:a:es!::;

I)le  untenstehenden  I)at,en  gelten  ftir  Dauert)etrieti  I)is  zu

£!!:SEi§e;:j§€:g;£s;t:aat:t:estr.:uiD:i:e::Dos:t.e;n°g°rcti#8nresn±%hm:Xch
See  also  page  I)
Voir  aussi  page  D
Slehe  also  Selte  I)

Losses;  pertes;   Verluste
In  the  transistors
Dams  les  tl.ansistors         2  x  2   W
In  den  Transls.toren
In  the  diodes
D]nan3e:e£L8i:£es               2  x  O,3  w

I:an::;e;:::::;g%:i?k:s£3:a;::g3=Eung
In  the  tr.ansformer
I)ans le  transformateur
Im  Transformator

Vs      =         28V
Is     =     2,5  A
Ps      =        70W

Vo      =      220V

Io      =O,27A

Po      =         6Ow

p         =         86%
f       =     450c/s

938   4171 Tentative  data.  Vol`1auflge  Daten
Caract6rlstique s  provlsoires

L

EEul



PHILIPS EE
rl

EiE

h

ua:8£:i:i§ti(%uue±Sted)' utilisatlon  come  convertlsseuir  a-t6-ri;i6i

Betrlet)sdaten  als  Gleichspannungswandler   (Fol`tsetzung)

S5£E§::r::rt:::3formateur
Transformatordaten

Col`e   dimensions
Dlmenslons   du  noyau       63,5  x   63,5  x   15  un
Kernabmessungen

::§§§;:;§¥:ira%#n;i:?Sos:rt:neiar:%£esaLrs¥e§clt]a§n:ge:u;LN8aL"LFC:eefm:(a#e?#;
Fe-50   ¢)

Lanellierung  des   TI`ansformators:   nagnetlsche  NiFe-

58§±S#?8  mlt  rechteckiger  Hystel.eseschlelfe  (5o¢  Ni,

8E::;!!::§€iqgue:set:ae).ru±tsiti±icssat%:%oDri8.c3n°#gretr±tsesi

N 1 +N2

N3+N4

N1=N2

N3=N4

Ns

a::tb::#£::yb¥3#:1rement
sind  bifilar  gewlckelt

;Hr::::e:u::i::k:::::£#:i,,rmrm
;Egso:eeE#ei:egu33!ge:mgi;!g,06;5rmrm

Wlr)dungen  Kupfer-I,ackdraht,   0, 5  mm

±Er:§§°{ee¥£¥e::e8u±3F8e;mg±:±3,06;5mgn
Windungen  Kupfer-Iackdraht,   0, 5  mm

12.12.1961 Caract5rist,iques  provi5oli;S



E   PHILIPS
pfermination  of  thejge!Lpg\'J_er  ra±±ngs.

For  a  pulse  duration,   shorter  than  the  temperature  stabl-
lisatlon  tine

Pp=
Tj   max   -   Tanb -   (Kj-h +   Kh)P

FOIL:a#:Sets::atlon.longer  than  the  temperature  stabi~

Tj   max   -   Iamb -P

t             =  pulse  duration
tl            =  Pulse  period
S             =  t/ti   =  duty  factor
P             =  const,ant  power  dissl|)atlon
Pp           =  permlsslt]le  pulse  power  dlsslpatlon  over  P
Xh           =  heat-sink  thermal  resistance   (see  page  E)
Kt           =functlonoftandS   (seepageF)
KJ-h' )  =  :%L::  :€a¥±Lf::ts::a#:gs  longer  than  the  temper-

Tj   max  =  maximum  permlsslt)le  Junct,ion  temperature
Tamb       =  ambient   temperature
Temperature   stat)111sat,ion   time  a   1   see   (see  page  F)

Example :   :o=d?:::g}n£  =thoe. .P,e%#  :°4W.e2r5 ro%;£n&df°Tram:  =  g5oWc'

5::8  8c;w`(g::Cp:8g  §)=  0.lit  follows  that  Ktpp = 2g± es 47J W
1 )   Kjfigatss±E£ thermal  resistance  between   junctiop  and

i:5|-6-.-5-oc/w,   see-page   3)(Kj-h  =

7Z2  0964                             Tentative   data 10.
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E   PHILIPS
Eestiunung  der  Grenzwerte  von   Impulsleist,ungen

Ftir  eine  Impulsdauer,   ktirzer  als  die  Zelt  zur  Temperatur-
stat)ilisierung  ist

pp  I  TJ  mEII  -F:a:br.:`(K,1-i  +  Kh)P
Kt   + g.Kh

Ftir  eine  Impulsdauer,   1anger  als  die  Zeit  zur  Ausgleichung
aer  Tenperatur  ist

t              =  Impulsdauer
t 1             =  Impulsperiode
8              =  t,/ti   =  Arbeltsfaktor`
P             =  konstante  Verlustleistung
Pp           =  die  tiber  P  hinaus  erlaubte  Impuls-Verlustleistung
Kh            =  Warmewiderstand  der  Kfihlplatte   (siehe   Seite  E)
Kt            =  eine   Funktion  von   t  und  8    (siehe   Seite  F)
KJ-hT)   =  £'3:tA::3]g±c£3;gel::  I:Eg::%tE:uer  als  die  Zelt

Tj            =  max.   erlaubte  Xristalltemperatur
Tamb        =   Umgebungstemperatur
Zelt   zur.  Ausgleichung  der  Temperatur  =   1   Sek   (siehe  Seite  F)

Beisplel:   I)er`   Grenzwert   der   Impuls-Verlustleis_tune   zu

T:-n:'=t2;   6cmseci   6   =  -o,1,E:s:iET?3,og;?vnu:d
Ftir   t   =   1    msec   und   8   =   0,1    ist   mach   Seite   F
Kt   =   0,28   0c/w

I)amit   wird  pp  =  2Q=5:fa-+(8;9.Z,g;25) .5  g  47,5  w

1 )   Kj_h_is.t  _der   t,her,mische   `','iaer.stand   zwlschen   Kristal
und   Kthlfilatte   (Kj_h   =   1,5   +   0,5   °C/I.v',   siehe   Selte   3)

7Z2   0966                      Vorlaufige  Daten
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I Ill I I I I•Km  =  thermal  resistance  ttetween  transistor  bottom  and
ambience

Xm  =  r5slstance  tnermlque  entre  le  fond  du  transistor
et  l'ambiamce

Kin  =  thermlscher  Widerstand  zwlschen  Transistorboden
und   Umget>ung

g:::a:LE§::i::i:I;s:m¥nta:L¥iL£:i¥iuE°Fete3dnvDert:8£±:%
verticalement

Ktihlschelle:   3  rm-Aluminium,   senkrecht  nontlert,

I
(re/W) Curve 1..bright   afuminium

i, Courbe 1.. afuminium   blanc
I(urve 1 : bhonkes Aluminium\ 11

I 11

11 I 11\ Curve 2.. Ijhockened  atum[nium\ Courbe 2..aluminium   noircl.Kurve2..geschw6rztesAiluminium

\ I

I

2

a 0                        100                     ZOO                     300
Heo{  sink  area
Surface  de to   phaque

de   refroidl.ssement
Fusche. der l<ijhis¢hell

4.4.1963 E
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High  gain   GERMANIUM   POWER   TRANSISTOR   of   the   p-n-p   type
for.  use  ln  switching  circuits  at  medium  voltages  and  high
currents

TR8¥g:S:£EL¥¥L::[tsLSoAnNce?}eAve9g]8:¥3EiEE#|[o¥dd#styd¥sP;:;I
cults  de  commutation  de  tensions  moyennes  et   courants
6|ev6s

p-n-p-GEREANIUM-LEISTUNGSTRANSISTOR  nit  grosser  Verstarkung
f{ir  Schalteranwendungen  mlt,  mittleren   Spar`nungen  und
hohen   Str6men

:::i!i§:::%:¥§§:i::i:::;:i¥::::::;#:± I  absolues )
-VCB                                                                 =   max.

-VCE                                                                =   max.

-VEB                                                                =   max.       20   V

-IC                                                                =max.         6A

IE                                                              =   max.   7,2   A
-18    (tav   =   max.    20   msec)      =   max.          1   A

-IBM

PC     (Tin   i   45   °C)

TJ   (:::::::::i::!::atlon
intermittent  operation
service  intermittent
aussetzender  Betrieb

)

)

=   max.         2   A

=   max.       5o   w   3)

=max.      9Q°c

=   max.    loo   Oc    4)

a:i;?£:tt:#T:::::asinage    =  -55°c/+75  °c
Lagerungstemperatur

1)   When   switched   from   a   thermally   st,at)1e   on-state   with
maximum   junction   temperature   to   an   unstat)1lised
cut-off ,   the  max.   volt,age  rating  is  always  permissi-
tlle   as   long   as   Tamb   S   55   °C   and  Ktot   ±   9   °C/w

Da;;::i:?is::eFc:o.in:Eu:t:a:t:I:oon3e;,:i,:au;tie;in:pu6ir:aifuE!:g:|i::?ei!

valeur  max.   ae   cette   tension   est  permlse,   tant  que
Tafro   S   55   °C   et   Ktot   S   9   °c/w

I/enn  t)ei  der  max.  KI`istalltenperat,ur  von  eir`em  tnermisch
stabilen  .''Ein''-Zustand  ln  einen  nicht  stat)ilisier`ten
gesperrten  Zustand  umgeschaltet  wird,   1st  der  max.
Wert  dieser  Spannung  immer   zulassig  wenn
Iamb   S   55   °C  uno  Ktot   S   9   °6/w

siehe   Seit,e   3

3 . 3  .  1 9 60
Tentative  data.   Vorlaufige  I)at,en

Caract6ristiques  provlsoires.



E  PHILIP§
Dimensions
Dimensions
Abmessur`gen

Lzfl

Mica   insulation,   0.05
Isolement  de  mica,0,05
Glimmerisolierung,O,05

I.ead  washer,   1   mm
Plaque  de  plomti,   1   Ir\m
Bleischeibe.   1  mm

39

Insulation  tubes           ,
Isolateurs  de  traversee
Durchftihrungsisolatoren

3,9±rf05      3,7±fi05

FFE  HE

5)6)7)
The  following  dimensions  of  a  former  execution  differ

from  those   stated     above:
Le;`es:£:n3:8n8±£:i¥i3±Ssm8;a:rme€8§u:i:Ees€!g?±eure  alf-

I)ie  folgenden  At)messungen  einer  alteren  Ausfiihrung unter-
schelden  sich  von den  obengenannten  Abinessungen :

:)  :i:.±1o.,,; I
7)   max.   26,6  rm

938   4.165 TeDtatlve  data.  Vol`lauflge  Daten
Caract6ristiques .provlsolres
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PHILIPS
D:::g:;c:i::gtg:es

Junb8#:£  tenperature  rise  to  transistor
lemperat,ure  rise  of  transistor  I)ottoma

rl

Kin  i   1.5   °CAV

t3s£:£to8t?km#h:Eam\:,¥€iegi`:':tfa:ass    K   f  o.5  0c/w

Augmentation   de   la   tempe'z`ature   de   la

i::::ion  par  rappor`t  au  fond  du  tran-
Au§§;;!ii:3::;gtei:§siierst:re:::P;e!rit;d¥qe;in::::Ea]:a:q;u:eKTh:::;:::

::§§:§!;i;I;£:¥:n;:i:±§K:u:h:i:;;::i;i;a:i;::n;:is:a;i;KTh:::;::;:

Page   1;   Selte   1

2)::i;;§§i§;i:;;:i;i;I:i:i;;1;:ei:g:ii!;:i;;;::i§:i;:ugi§::::uI;e;e:£;I::§i:i;:i;h§;i;

Eu#S::kenriLcahutbtti'bewresncnhrn£::e£]#±r¥-ergleverbfajcfi[v~o-n
3)   Im  =   tempel`ature  of  translgtor  t)ottom.   At  lm  >   45  °C,

:::mexj:nRE,t:::::s#r±:o:::in:hermaLresL8tance
Tin  =  temp6rature  du  fond  du  transistor.   Lorsque  Tin  >

::::'j:::atxLo=n#:¥o::tdLuatrr6asnL::s=::themtque
Tin  =   Tenperatur.  des   TI`anslstortiodens.   Wenn  Tin  >   45   °C,

:::s::::x=|REniwroraKnms±asetrortbhoedremn[s±csh:w±aerstana

Tentative  data
3.3. 1 86o                  cai:a6t8rl;€Iiu6;-a;;;i::1;::Vorlauf'ige  Daten



E  PHILIPS
Characteristics
Caract6ristiques
Kenndaten

Transistor botton tenperature
lemp6rature  du fond  au  translator   =  25  °C
Temperatur des  Transistorbodens

-ICBO(-VCB=  0,5  V)

-VCE    (   VBE=        2  Vj   -IC=

-VCR(VBE=        2Vi-IC±

-18     (-VCB=       Ovi     IE=
-18     (-VCB=       Ovi     IE=
-VBE(-VCB=        Ovi      IE=

-VBE(-VCB=       Ovi      IE=

<       0'1    JnA

v8)
v8)

21,5   rnA

165   rnA.

0,8V
6v

Page   1;   Seite   1
4)  Total  duration  max.  200  hours.  I,1kellhood  of  full  per-

for/nance  of  a  circuit  at  this  temperature  ls  also

::§§§:§§;¥]e;;[2§::;E£;S::my;¥;:a:e:n£.i:D:i::t:i:;:C:§e;t;#E]:±c±hgkteu:r:
=::::a:::dw::5#8o£LE:: S8#::=£g:::td::§::in::mpe-

8)Me3!::±Sa¥FS£:8£Eesesdhocuo]nda±at]±soonsbetotfreenv%noti€c3£3:¥3

Me:I:i::¥;g:amgen%e3r#ts::g;:Ep3aut;leo:n:i:;n:I:¥s§:g.±§SEE:5:::

zu±av8:a3iEatnfgoneia:g¥e:§:;m¥s.igaeen8vg¥!33tieistungge-
messen  nit  Impulsen.  Es  soil. darauf  geachtet  werden
dass  der  maxi.male    Energievert>rauch  voa  8  mwsek  nlcht
tit)erschl`itten  wird.

938   4173 Tentative  data.  VorlEufige  I)aten
Caract6ristiques  provisoires
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i:::::i:::i:i;:::i!::iYe„
Tin  =   transistor  bottom   temperature.  =   25   °C,

unless  otberwise  specified
Tin  =   temp6rature  du  fond  du  transistor   =   25   °C,

sauf lndlcation dlfferente
Tin  =   Temperat,ur des  Transistorbodens   =   25   °C,

wenn  nicht  anders  angegeben

Column      I:   Setting  of  the  transistor  and  typical  (average)
measuring  results  of  new  transistors

coionne]!;?¥eaucrtser±S&icLreanr8e9grFg:esduf°trr:±ui§g::tedtesie¥
I`6sultats  moyens  de  mesures  de  transistors  neufs

][:   8#q:Lg%mve%Lt%urs  Caract6ristiques pour  116tude

Spalte      I:  Elnstelldaten  des  Transistors.und mittlere  Mess-
ergebnlsse neuer  Transistoren

11 :  Charakteristlscher .W'ertberelcn  f{ir  Geratentwurf
IIll

-::8   :   _1?:_i____V_
Oc

-ICBO=                      I     <   20mA

-vcB=          6oi                v

Tin        =         ,ool                  0c
-ICBO=                      1<      30mA

i

7rE¥:::::::;:;::::!::a

Eev:iae]uureaa±aguheic]%

_I___i_11___
-VcB     =           6           I                 v

IE         =            1             I                   A

fob=250         i              kc/s

-VcB

IE
`Cc

-VEB

Ic
Ce

lv
1mA

lv

I

:::      :        61o)i             A
-VCEK=      Ot5              l<    1,OV

i

-_£±\oCc=666.,.6:;A

er  Wert  bet  den  -Ic
A  when   -VcE  =   2   V

1"O€gqn"e_;VoEB=22¥

;?;.f;Z8
Tent,ative  data. Vorlauflge  I)ateo

Caract6I`istlques  provlsolres
5,



E  PIIILIPS
i::::!!:::i:§§§::!!§::ire"       Tin =  25  °C

5g:g:t§:!g?|q:gsrsg::r:::i3:  signaux
Kermdaten  ffir  gI`osse   Signale

I-I-L-11---
-VcE=           11                              V

-Ic      =         1      I,                        A

hRE   =                 145-130
I

-VcE=           11

-Ic     =        6     I

hFE=                 135-80
I

8Ei::!!:::?;i:3::i:i!:ii:!!Egi:i:an:::;e:w3::8::3sci:c:5!:
Betriebsdaten  ftir  "Ein-Aus"-Schalteranwendung

E::gag:::S]f3g±:figiE8uEaE:n::#€tation
Grundlegende  Par.ameter  fiir  Schalt,eranwendung

ime  constant  with  curl`ent 'feed
7c=

7v=

ts-

(i
onstante  de  tenps  avec  alimentation  par  courant
eitkonstante  nit  Stromspeisung
ime  cor]stant  with  voltage  feed
onstante  de  temps  avec. alimentatlon  par  tension

(i

(

eltkonstante  nit  Spannungsspeisung
desaturation  time  constant
i::SgFt±ai£:s±3T:£6::tdan6::turation

tc   (-VCE
7c   (-VcE
tv   (-VCE
Tv   (-VcE
Ts   (-VcE

4   V;    -ICM   =

4   V;    -ICM   =

4   V;    -ICM   =

4   V;    -ICM   =

0   V;   -IBM

938   4175 Tentative  data.  Vorlaufige  Daten
Caract6ristlques  provisoires
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rl
::i:i:;}§:i:i:::t::::::::a::o:°:-::f:e:W:::::::§c::c::::
Beg:±:t:3:t:£nrfLiicEuiLntiE:::s€Earictueitiw!:::*:)(Fortsetzung)

Formulae  for  the  calculation  of  switching  times
Formules  pour  la  calculation  de  temps  de  commutation
Formeln  zur  Berechnung  der  Schaltdauer

Rise  time
Temps  de  monte'e                tr  =  7rc  ln
Anstiegszeit

Fall  time
Temps   de  I.etomb6e             tf   =
Abfallzeit

hFE     1181

hFE|IBi|      -|ICMl

7c  ln-(,+

Storage  time
Temps  d'accumulation    ts  = 7s  ln
Spelcnerzeit

llcMl
hFE  .   11821

1811          .         11821

lEgd       +        11821
hFE

938   4176

12.12.1961

Tentat,ive  data.  Vorlauflge  Daten
Caract6rlstiques  provisolres
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Eill PIIILIPS
I)eterminatlon  of  the' peak+Power  ratings

For  a  pulse  duration,   sborter  than  the  temperature  stat)i-
llsation  time

pp  -ELfl?a¥p6 intKj-hH
Fc>r  a  pulse  duration,   1oager  than  the  temperatur.e  stabl-

lisation  time

pp = EL:# - p

t            =  pulse  duration
ti           =  Pulse  period
a            =  t/t|   =  duty  factor
P             =  constant  power  dissipation
Pp           =  permissible  pulse  power dlsslpation.  over  P
Kh           =  heat-sink  thermal  resistance   (see  page  I))
Kt           =  function  of  t  and  8   (see  page  E)
Kj-hJ )  =  ::#:  :€a¥±Lf::t£=a:I::S  longer  than  the  temper

Tj  max  =  naxlnun  permissit)le  Junction  temperature
Tant)       =  ambient  tenperatur`e
Temperature  stablllsatlon   time  =   1   see   (see.  page  E)

Example::o=dfe±e£*e=t&.e„pefiT(=P2Y£5r5£;Lnfif£:bp==25#'

From   t  =   1   nsec  and  6  =  0.lit  follows. that  Kt  =
o.28  0C/   (See  page  E)

Fp  -     90  -3i25   {26?,+r4;?g}  I   5   ftf +7.5  T

1 )   KJri9a±Ssf££   (tfje_rhDa=L  .I.e5Sis8:¥C8c;£:Wseeeen pJaugnect31)On   and

7Z2  0956                             Tentative  data 8.
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D6ternlnatlon  des  valeurs  limites  des  Dulssances  de  crete
POX #:bfff:t:;:md¥::°::DB:¥t3#te  que  la dur6e  peur

pp  .  T,1   mI  -r:a=;a.;L(KJ-h  +  Kh)P
Kt   +6.Kh

P°!i:  !}?t:b:#€:ts;:m£;ul=:°nt:nBi::Fat!3:Sue  que  la  dur6e  pour

Tj   max   -   Tamb
KJ-h   +   Kh

-P

t             =  dur6e  de  l'inpulsion
ti           =  P€rlode  de  l'inpulslon
6              =  t/ti   =  facteur  de  mar.che
P              =  dlssipat,ion  de  puissance.continue
Pp           =  dlsslpatlon  de  puissance  d'1npulslon   admissit)1e

au-dessus  de  P
Kh          =  :g:tst%:::  58::m#ue  a;`ia  plaque  de  refroldlsse-

Kt            =  fonction  de   t  et   8   (volr  page  E)          .
Kj-h` )  =  I:::,:rp8:rK±ap:::b¥::s::;i:  £:u:aL::g:8rg::r:a

Tj   max   =   temperature   des   jonctlons   maximum  admissible
Taint)       =   temperature   amblante
DUTS:±F°::g:aEjtabilisation   de   la   temp6rature   =   1   sec-

Exenple:   D6termlner.  la  valeur  linite  de   la_ puissance  de

:?!;eo8;#re€  ;a:bw:   :55c`   Dseci   6 -=   0,,1,   Kh
Pour   t   =   1
page   E   que

11   en  r6sulte:

8?28   8c9wh]    °n   Peut   lir.e   de   ia
(2,0   +   4,25).5

0,28   +   0.1.4.25
f€   47,5   W

"KJj§L§::::§§;Si%iFoCLedLtshseermmeLnqtue(Kejn_thre=L]e:5j:n8:;ogg/#

•      7Z2   0960

12.12.1961
Caract6rist,iques  provisolres                      9.



EE   PHILIPS
BestltrmimE  der   OreDzlerte  VOD   Impulslel8tunEeD

Ftir  eine  Impulsdauer,   ktil`zer  als  die  Zelt  zur  Temperatur
stabilisierung  lst

Pp=
Tj   max   -   Ta.mb -   (KJ-h   +  Kh)P

Kt   +   6.Kh

Ftir  elne  mpulsdauer,15nger.als  die  Zelt  zur  Ausglelchung
der`  Temperatur  lst

I,p  = EJ-K:-::  :  !jE±  -. p

t   -.           =   Impulsdauer
tl            =  Impulsperiode
S             =  t/ti  =  Arbeitsfakt,or
P             =  konstante  Verlustleistuns
Pp           =  a.ie  titjer  P  hlnaus  erlaubte  Impuls-Verlustleistung
Kh            =   Warnewider`stand  der  Ktihlplatte   (siehe   Seite   D)`
Kt            =   eine  F'unktlon  von   t  und  8    (siehe   Selte  E)
Kj~hl)   =  Wert   von  Kt  ftir  elne   15ngere  Dauer  als  die   Zeit

zur  Ausgleichung  der   Temperatur
Tj   max  =  max.   erlaubte   Kristalltemper.atur
Tanb       =   Umget)ur]gstemperatur
Zelt  zur  Au§gleichung  der  Temperatur  =1   Sek.  (siehe  Seite  E)

nelsplel::::::#:§y:gr;tEndue:rd=]Tm±u¥L,S=-tv2:I:::tie,±gt¥8o,Zii

Ftir   t   =    1    msec   und   8    =   0,1    ist   riach   Seite   E
Kt   =   0,28   0C/W

I)an|t  Tlrd  pp  a   9°  -^2:a-. (:I?  i  ::25).5   ~ 47,5   T .
0,28   +   0,1.4,25

1)   Kj-h.1.S.£` 9er   !Per9,±sc_he   .Hiderstand   zwlschen   Kristall
•    I         ^   [   r)^/in      ~i^L`^   o^i+^   2\1,5   +   0,5   °C/W,   siehe  Selte  3)uiid  Ktihlplatte   (Kj-h  =

7Z2   0961 Vor.1aufige  Daten 10,

u
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u
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Kn  =  thermal  reslstamce  between  transistor  tiottom  and
aDblence

Kn  =  r681stance  themlque  entre  le  fond  du  transistor
e t  l'amblance

Kin  =  kh8rEi:833:gwlderstand  zwlschen  Transistorttoden

Heat  sink  matel.1al:   3  nm  alumlnlun,  mounted  ver.tlcal|y
Plaque  de  refroldlssenent:   alunlnlum  de  3  mm,   montee

vertlcaleznent
Ktihlschelle :   3  mm-Alunlnium,   senkrecht  montiert

'cC7M(J Curve 1..brl.ght   afuminium
I \ Courbe 1..aluminium   bLanc

Kurve 1 : bhankes  Aluminium
\ I I

I I\ Curve 2.. Dhockched  ctumlnium\ Courbe 2..aituminium    noircl.   .
Kurve 2 : geschw6rztes  A\luml.nium

\

I

0                    loo                 200 300
H.at sink area
Surface do to  prtoque

de   refroidl.ssemeat
Fl!a¢he der Kijhtschell

D
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PHILIPS  E
r\

1

a
A

Lfi:i:oipi;::rf:use;;1;nt;s¥hi#gD:3:max:;T[ts:in:eTd:1::eo:po-i::

avec  dlsperslon  falble  et   ampllflcatlon  moyenne  pour.

:i:::lag;:££3saengsc83:a3±:Cg±:$68e  Cormutatlon  a.e  ten_
P-3:a-S#¥#Eg¥-#%FaNrG£#fsu[rsps°cRhami`tterg:gt:S%ansgterneumT§

nlttleren  Spannun8en  und  hohen  Str6men

i;:i:!§:::%!:;i:i::§£;:::#:i:::;::£ i  atiso lues )
-VCB                                                            =  max.

-VcE                                                           =  max.
-VEB                                                           =  max.
-Ic                                                         =  max.

IE                                                         =  I,,ax.
-18   (tav   =  max.   20  msec)        =  max.
-IBM

•J(

±'i-  (Iin  S   45   °c)
continuous  operation
se.rvice  contlnu
Dauertiet,Pleb

TJ   (::¥::i:i::ir::i!!::On
)

)

=  max.     9o   °C

=  max.   too   °c4)

:!§§!¥:i:::i:i:%:!aslnage    =  -55°C/+75°c

1)  When  switched.  from  a  thermally  stable  on-state  with
maximum  Junction   temperat,ure   to  an  unstabillsed

:::-::flo::ea:a:.apvb°}€ta595eorcat:nd8KLtsota¥a;So:;:mlss1-
Da:;::::::s:eF?:T:T!a:t:iioon:ei,:I:au;t:in:pug:r:a;iuf€e:g#i:;:e::

valeul.  max.  de  cette  tension  est  permise,   tant  que
Tanb  £  55  °C  et  Ktot  i  9  °c/w

Wenn  I)el  der  max.  KI`istalltemperatur  voa  elnen  thermlsch
stat)ilen  '.Elm"-Zustand  ln  elnen  nicht  stabillsierten
gesperrten  Zustand  ungeschaltet  wird,  1st  der  max.
Wert  dieser  Spannung  lmmer  zulasslg  wenn
Tanb  i  55  °C  und  Ktot  5  9  °C/w

siehe  Seite
Vorlauflge  I)aten

3-.3. ig6o                 Caract6rlst.iques  provisoires
938  4191               Tentative  data



E  PHILIPS
Dimensions
Dlmenslons
At)messungen

rJ?['ife
Mica   insulation,   0.05
Isolement  de  mica,0,05
Gllmmerisollerung , 0 , 05

45
•-__301±0,2--ri

ur±O,05
Insulation  tubes
Isolateurs  de  traverse'e
Durchftihrungsisolatoren

3,9#fr"ff:H
BET

Lead  washer,   1   rm
Plaque  de  plomb,   1   mm
Bleischelbe.   1   mm

j9

00

EFZ!=1owlng  ainenslons  of  a  former  execution  differ
from  those   stated     at)ove:

Le:`e£:£:n3:Sng±£::g::issm::#:n£€g§u:±9Ees¥:g?1eure  alf-
D[:c£:±8:Eafcfbg:£Sa¥n8egb:::::ai]ntteernenAbA#Sg8aen:unter-

:):=.±,o.,,42=
7)   max.    26,6  mm

938   4165 TeDtatlve  data.  Vorlauflge  I)aten
CaLract5ristiques  prc)vlsolres

RE
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A

a

Thermal  data
Dri:=£:Sc£3eB::g#es

Junction  temperat,ure  rise  to  transistor
bc)ttom

Temperature  rise  of  transistor  t)ottom
Kin  S   1.5   °c/w

t:sE:=to;i?km#h::dm£¥:£efi`cV:tfa:i:=     K   €  o.5  °c/\v

Augmentation  de   la   tempe'rature   de  la

g:%::ion  par  rap|]ort  au  fond  du  tran-
Au§§:ii;¥3::ggt£!£!a:rat:refm:P:6:rr:t;:arqe;:a:u£]:a:a;uiiTh:::;;:;:

1   mm  et   avec  une   plaque   de  mica

::i::i::uurreerE§;:¥gn8ae:efrfrs±±§{§:b]osde]i:    Xm  £  1, 5  °c/w
Bezug  auf  den   Transistort)oden

in  Bezug  auf  die  Ktihlplatte  wenn  der.

::8n8±:::rG¥#m:i::Eeib:Tn;:::i::€e±::    K   S  o,5  °c/«

Page   1  ;   Seite   1

2)F°:::8sie°n.t5sAh¥±%Srevr:i::gte°spaa£:8ii¥wre££8asw±itocnhg-°::

poiii§i;i:{sp::i;]ga8s:±gpi:iI:±c:g;;b:;i;sr;:.pt:::;::es%:¥:pt;dusiss;:tr£€£g§£:i;p:a€§i±§:

in;i:§gig::i%%u%St±:eiEweee:SneA±unts:srcch:ail:tajhfg:nrsdgi}ndeaevrehr&b#fs::ce±3:%:

8  mwsek  nicht  tit)er`scnritten  wlrd
3)   Tin  =  temperature  of  transistor  bottom.   At  lm  >  45  °C,

Pcmax  =  E!Bg¥=E='   where  Kin  ls  the  thermal  resistance

from  junct,ion  to  transistor  ttottom.

Tin  =   temperature  du  fond  du  tl.ansistor.   Iiorsque  Th  >
45  °Ci   Pc]nax  =  =:g=¥=±,EL  est  la  re'sistance  thermlque

de  la  jonction  jusqu'au  fond  du  transistor

Tin  =   Temperatur  des   Transistorbodens.   Wenn  Tin  >   45   °C,

:::s::::X=iREn:WT°raKnmsLdsetrortbhoedremn±SLC::Wlderstand

938   4187
3 .3 .196o

Tea::::¥:I::::iu::I;::€±g:1:::en 3.



E  PHILIPS
Chal`acteristlcs
Caract6ristlques
Kenndaten

-ICBO
-VcE
-VcE
-18
-18
-VBE
-VBE

Transistor t)ottom  temperature
lenp6rature  au  fond  au  transistor  =  25  °c
Temperatur  des  Translstort)odens

0,5  V) <   0,1    rnA

v8)
v8)

<      38mA

<   285   rnA

<   0,8  V

<    1,4   V

Page   1;   Seite   1
4)   Total  duration  max.   200  hours.  Likelihood  of  full  per-

formance  of  a  circuit  at  this  temperature  is  also

=§:i:i!;§a;:d:;e§2:§n:i;§o::i:i;;i]:in:i:D::i;:;:i:h:C::it§i:;i±:I::±::#t;:I:

8)  Measured  under  pulsed  conditions  to  prevent  excessive
dissipation.  Care  should  also  be  takeri  not  to  exceed

:i:f!mf:ii;a;g;:::E;?#!:i;i:;;ie:I::£!i;;i;!i:i:g:.s:,¥g:::::
messen  nit  Impulsen.  Es  soil  dal`auf  geachtet,  werden
dass  der    maxlmale    mergleverttrauch  von  8  mwsek nlcnt
tit)erschrltten wird.

938   4192 Tentative  data.  Vorlaufige  I)aten
Caracte'ristlques  provlsolres
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A

i::::i:i::i!!:!s:!!::iYe„

::=i!i§¥ri§£i#:etftg#f;i?nb§i:rsa]tsut::.::::::
gn -  #Eperia#renddee8rstr£::esbt&rboden! -  25  °c ,

-::a:-1?T<J:-o-nd-V
00

-Icro a

-::a:    ,::i         gc

4IcroB                  i<.3omA

lv
I

I

!<

>6Ov

7r¥::::i::i:;;::L#::a
'°).]B={:::va:1:t%eiaefLa::h:`1:1%.::8==±66:!6AAlv:e%gue.-v¥j£EE:I:2¥

a,
6.6.1962



Bill PHILIPS
i:::::i:::i;§§:§:!§¥:iYe"       Tin =  25  °c

K#:i::i:n%fa3:;:i§¥:#en=;§§slgraur
I_L

-vcE=      11

-Ic      =      1     I

hRE=            I      25-75

20-45

8g::::±:!s:¥a:::t:I:€±i:§a::o£°E;£:f:e§w:±2g:¥€sc±:c::::
mutation  ''en  circuit-hors  Oil.cult"

Betrlettsdat,en  ftir  "Elri-Aus"-Schalteranweodung

SFrdfg:¥::Lf3:i::giEgufa::in:::::tation
Grundlegende  Pal`ameter  ftir  Schalteranwez]dung

(

(

(

time  constant  with  current  feed
constante  de  temps  avec  allmentatlgn  par.  co`mant
Zeltkonstante  mlt  Stromspelsung
time  constant  with  voltage  feed
constante  de  temps  avec  allnentatlon  par.  tension
Zeltkonstante  mlt  Spannungsspelsung
desatur`atior}   tine  constant     .
constante  de  temps  de  d6saturation
Entsattlgungszeltkonstante

7'c   (-VCE  =   4   V;    -ICM  =    1    A)       =

7c    (-VcE   =   4   V;    -ICM   =   6   A)      =

7.v    (-VcE   =   4   V;    -ICM   =    1    A)       =

Tv    (-VcE   =   4   V;    -ICM   =   6   A)      =

fs    (-VcE   =   0   V;   -IBM   =   50   rnA)=

7Z2    1233 tenc#:3¥§r!3t:aug3r;££±g:££g:en



PHILIPS
a

rl

::#§!§!!!§!§;£:;':E;i!;i;;;:§i:i!tui;I;;;i;;i;:;;;o:rstcs:e:tcz:i:;

Formulae  for  the  calculation  of  swit,chins  times

E:E:±£ S zEie::caLa¥:I:::°EcS:i :::3:rae  cormutatl on
Rise  time
Temps   de  monte'e
Anstlegszelt

Fall  time
Temps  de  retoml)5e
At)fallzelt

a:£;sg:.::giniation
Spelcherzelt

hE .  11811
tr - rc ln   hi . I:i  I-- `Pcll

tf-rcin(,+EL)

ts=7s-RE
Vcc=        14

RL     =         14
-ICM  =           1

-181=        55

182  =   13,7

tr    =      20
ts     =        15
tf    =      40

938   4194
12.12.1S;61

Tentative  data.  Vorlauflge  Datea
Caract6rlstlques  provlsoires

7,



HE]PI  ItH PHILIPS
Deternlnatlon  of  the  peak  power  ratings_

For  a  pulse  duration,  shorter  than  the  temperature  stabl-
1isatlon  tl-me

pp    a  5J  per  -I:a:b6is(KJ-h  +  Kh)=

For  a  pulse  duration,   longer  than  the  temperature  stabl-
llsatlon  tdme

pp  =  EJKT=h  :  ::np  -  p

t             =  pulse  duration
ti            =  Pulse  period
a              =  t/ti   =  duty  factc7I`
P             =  constant  power  disslpatlon
Pp           =  Permissible  pulse  power  dissipation  over  P
Kh            =  heat-sink  thermal  resistance   (see  page  D)
Kt            =  function  of   t   and   6   (see   page   E)
Kj-hT )   =  ::::::  8:ag!L:8:t:::a:i::S  longer  than  the  temper

Tj   max  =  maxlnum  pe'r.misslt)1e   Junction   tenpel`ature
Tamb       =  ambient   t`emperatul.e
Temperature   stabllisatlon   time  =   1   see   (see  page  E)

Example::o=dTe±e£*e=t3.e],pefik=P;Y:5r5#nrfuf£:bp==23oWc'

FTon   t  =   1   nsec  and  8   =  0.lit  follows  that  Kt  =
o.28   °CW   (See   page   E)

Pp  -     9°  -_8:2;  {26?,+z4;?!}  I  5   ey47J  V

1 )   KJri9atssf#£   (tfje_rhna=L  7r.e5SL+S8:;C8c;#Wseeeen  pJaugnect31)On   and

7Z2  0956                            Ientatlve  data

U

u

u



PHILIPS EEEE
a D6ter`minatlon  des  valeurs  lltnltes  des  ouissances  de  crete

POX #:b#g:t±:n3:I::°€:nB:¥t:i* que  la dur6e  pour

Pp  -TJ  ml  -I:aEbf.:L(KJ-h  +  Th)P
Kt   + 8.Kh

POX  #:b£#g:ts;:m£*:°:6nB:¥t#:Sue  que  la dur6e  pour

Tj   max   -   Tamb

p                   pp=     vKJii+K;'FT
-P

t              =  dur6e  de  l'impulsion
ti            =  p6rlode  de  l'1npulslon
8              =  t/ti   =  facteur  de  mar.che
P              =  dissipation  de  puissance  continue
Pp           =  dissipation  de  puissance  d'impulslon   admissible

au-dessus  de   P
Kh           =  :8£±Si%g::  :E::m5tue  de  la  plaque  de  refroidlsse-

Kt            =  fonction  de   t  et   S   (volr  page  E)
KJ-h"   =  Z3::.:rp8:rK±aps::b¥¥:s:::i:  E:u:aL::g:8rg¥3r:a

Tj   max   =   temperature   des   Jonctlons   maximum   admissible
Tamti       =   tenp6r.ature   ant]iante
DUTS:}=O::g:aEjtabilisatlon   de   la   temperature   =   1   see

HenpLe::;§i:::;%:eL€a;Vaa:Lbewu:r3L5L6mcL,tensdeec,La6P=uL8:i?Cfhd:

;8::  i  ;u:  E:e:  8?2§   5c9tr]   °n   Peut   lire  de   ia
11  en  r6sulte:  Pp 90  -25   -(2,0   +   4,25).5

0,28   +   0,1.4,25 a  47'5   W

1)Kjj:i;::%:§§isi%iFoCLedLtshseermneLnqtue(Kejn_thre=Lte:5j:n8;;°88/&:

7Z2   0960
12.12.1961

Car`act5rlstiques   pr`ovisolres                       9.



till PHILIPS
Bestlmmung  der  Grenzwerte  von   ImDulsleistungen

Ftir.  elne  Impulsdauer,  ktirzer  als  die  Zelt  zur  Temperatur
stabillslerung  lst

Pp=
Ij  nan  -  Tant)  -   (Kj-h  +  Kh)P

Kt   +   8.Kh
Ftir  elne  Impulsdauer,   lfroger  als  die  Zelt  zur  Ausglelcbung

der  Temperatur  lst

Pp  =  TJKpe;  :  2;ant  .  p

t             =  Impulsdauer
tl            =  Impulsperlode
8             =  t/ti  =  Arbeltsfaktor
P             I  Ironstante  Verlustlelstung
Pp           =  die  tit)er  P  hlnaus  erlaut)te  Impuls-Verlustlelstung

Th           =  W5rnewiderstand  der  Ktihlplatte   (slehe  Selte  D)
Kt            =  elne  FUDktlon  von   t  und  8    (§iehe   Selte   E)
Kj.hl)   =  Wert  von  Kt  fiir  eine   lfingere  Dauer  als  die   Zeit

zur  Ausglelchung  der  Temperatur
Tj  nan  =  max.   erlau:ate  Kristalltemperatur
Tamb       =  Umget)ungstemperatur
Zelt  zur  Ausglelchung  der  Teaperatur  =1  Sek.  (slehe  Selte  E)

LeLSP±eL:£i:±f4¥:3T:¥r,tEnd=prd=[TDfugL,S=-tv2:I;::tie,Lgt¥8o,ZiY

Ftir   t   =   1   msec   und   8   =   0,list   nach   Selte   E
Kt   =   0,28   0C/W

mailt  |1rd  Pp  a  90  -^23a-. (:.9  i  i:25).5  ~ 47,5   I
0,28   +   0,1.4,25

1)  Kj_h.1.s.±. 9ef   ?Permlsche   Wlderstana   zwlschen  Krist,all
1,5  +  0,5  °C/W,   slehe  Selte  3)uisd  Ktihlplatte   (Kj-h  =

7Z2   0961 Vorlauflge  Datez] 10.

RE
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Kin  =  thermal  resistance  between  transistor  bottom  and
ant)lence

Kn  =  r6slstance  thermique  entre  le  fond  du  tr`ansistor
et  l'aDblance

Kin  =  ther.mlscher  Widerstand  zwlschen  Transistorboden     :
und  Ungetiung

Heat  sink  material:   3  mm  alumlniun,  mounted  vel`tically
Plaque  de  refroidissement:   aluminium  de  3  rm,   mont6e

ver.ticalement
Ktihlschelle:   3  mm-Aluminium,   senkrecht  nontlert

'OC7WJ Curve 1..bright   afuml.nium
\ Courbe 1..afuminium   btonc

Kurve 1 : bhankes  Aluminium\ ' I '1 Ill

I I 11 Ill\ Curve 2.. I]itackened   aluminium\ Courbe  2:atuminl.urn    noirc:I.
Kurve 2.. gesch`^idrztes  Aluml.nium

\

I

I

I

1

0                      loo                    ZOO                    3 00
Hec]t  sink  area
Surface de to  phaque

de   refroidl.ssement
Fl!dche der KiJhis,chell

400

(cm2)u

D
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:¥§§;:i;R=:DESa¥T£¥w¥¥v8eRI#F§¥DTE:VR§u#±3;g=g;:#¥s§:;:;
circuits  de  colrmutatlon  de  tensions  et  courants  6lev6s

P-Z&!-88E#:¥H£#e:i¥g%:¥ts]hsoTh°eRn¥ptan8nr&Sgs::Le:Sst¥g#:£

i:::::i:::%::§§gi§:?o::±:£!#!:::}:e±!absolues)
-VCB                                                         =  max.
-VCE                                                       =  max.
-VEB                                                          =   max.           40  V
-IC                                                           =  max.              6  A

IE                                                           =  max.        7,2  A
-IB   (tav=max.   20msec)      =max.              1   A

-IBM                                                          =  Jnax.              2  A

F3(Tin     S      45°C)                       =i'nax.            3ow3)

continuous  oper`ation
service  continu
Dauer`bet,riet)
intermittent  operation
sel`vice  intermittent
aussetzender  Betrieb

)

)

=  max.          9o  °c

=majc.         ioooc4)

i::;8§:tt::P:T:#::asina8e  =  -55°C/+75    °c
I,a8erungstemperatur

1)   When  switched  from  a  thermally   stat)1e   on-state  with
maximum   junction   temperature   to   an   ulistat)illsed
cut-off ,   the  max.  voltage  rating  is  always  permissi-
t)le   as  long  as   Tamb  i  55  °C  and  Ktot  i  9   °C/W

I)ans  le  cas  de  coirmutation  a  la  t,emp6rature  max.  de  la

g3:8!:oE  g;:ng.:3:!i:ioEe " :3uS:;guig:  :?::#E:ggeli
valeur  max.   de  cette   tension   est  permise,   tant  q.ue
Tanb  5   55   °C  et  Ktot   i  9   °c/w

Wenn  tiei  der  max.  Tdristalltemperatur  van  einem  thermisch
stat)ilen  ''Ein''-Zustand  in  einer}  r]icht  statilllsierten
gesperrten  Zustand  umgeschaltet  wlrd,   ist  der  max.
Wert  dleser .Spannung  immer  zulasslg  wenn
Tanb   5   55   °C  und  Ktot   £   9   °C/w

2)3)4)   see  pages   3,4;   voir  pages   3,4;   siehe   Selte  3i4.

938   4195
3 '3 ' 1960

Tentative  data.   Vorlauflge  Daten
Caracte'ristiques  pl.ovisoires
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E  PIIILIPS
Dimensions
I)1menslons
Abmessungen

0,a

Irisulatior]  tubes
Isolateurs  de  travers6e
Dul.chfunrungsisolator.en

i,9±rf05      3,7±#05

FE  ELilcr)`

Mica   insulation,   0.05  in
Isolement  de  mica,0,05
Gllmmerisolierung , 0 , 05

45.I

Lead  washer.,    1   mm
Plaque  de  plomb,   1   mrn
Bleischeibe.   1   mm

j9

5)6)?)
The  following  dimensioDs   of  a  for`mer.  execution  differ

from  those   stated     above:
Le;`eg:E:ng:8n3±£:i¥:3i:Sin8;#:n:€g§u:i:3es:i§?1eure  alf-
I)ie  folgenden  Atimessungen  elnel`  alteren  Ausffihlung unter-

schelden  sich  von den  obengeriaz]nten  At)messungen :

:)  :I.±1ol,,; =
7)   max.    26,6  mm

938   4165 Tentative  data.  Vorlauflge  I)aten
Caract6ristiques `provlsolres
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DT8£:g:i  €£::mlques
Thermlsche  Daten

Junction  temperature  I`ise  to  tr.ansistor
I)ottom

Temperat,ure  rise  of  transistor  bottom Kin  £   1.5   °c/w

*,3s£::to§£Tkm#h:Edm`?¥#efi`cvitfa:£8g     K    S  o.5  °cA

Augmentation   de   la   temper.at,ur`e   de   la
`ionction  par  rapport  au  fond  du  tran-

Au8Ee€£8£::8t8£  5g t£Fpppe'orrattuareLaaupLfaoqnu%     fu  £  1 ' 5  °C/W
slstor

ae  refroiaissement,   lorsqu'il   est
in.ont6   avec   une   plaque   de   P1°mb   a.e      K    ±  o,5  0ow
1   mm  et   avec  one   plaque   de  mica

Tem|,eraturerh6hun8   aes   Krista[]S   ±n     Kin  f  1,5  0c/,y
Bezug  auf  den   Transistortioden

Temperaturerh6hun8  des  Translstort)odens
in  Bezug  auf  d_ie  Kuhlplatte  wenr]   der

::3n8±£::rG¥.±£m:i8:Eeibg'n::::±§:€e±5€     K    f  o,5  °c^

Page   1  ;   Seite   1

2)F°€;:8sie°n.t5sAh£:iaesrevr:i::gte°spaa£:gii¥wre±£8a§W±itocnhg-Oat

an   energy  dissipation   of  8  mwsec   is  not   exceeded
poiii!!:::i::p:i::€A8:V¥:;::es±csBi¥s-is.ptca:]s:r%s%uir%upt:d::%s%:r36¥8§t:mienpsat5±±§i

Fti;i;§gig::i:%u£St±e,eiEweeernsneALunts:srcch:all:t5u:n:g:nrsdgi±naeaevreh;&b#££;ce£S;i:

8  mwsek  nicht  titierschritten  wlrd
3)   Tin  =   temperature  of   transist,or  bottom.   At  Tin  >   45   °C,

;:::xj=nRE,t:::::s¥:rL:o:::in:hermaLre§±stance
Tin  =   temperature  du  fond  du  transistor.   I,orsque  Tin  >

45  °C.  Pcmax  =  Ejg:¥±P,Hn  est  la  r6sistance  themlque

de  la  jonction  jusqu'au  fond  du  transistor

Tin  =   Temperatur  des   Translstort)odens.   Wenn   Tin  >   45   °C,

:::s::::X=iREniwT°raKnmsLdsetrortbhoedremnLS±Csh;Wlderstand

938   4187
3 . 3 . 1 9 60

re8:;:5¥:rss::;u¥:r5£::±g:1:::en 3.
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8:::::::::::is:s
Kenndaten

Transistor bottom  temperature
Tenp6rature  au  fond  a.u  tl`anslstor  =  25  °C
Temperatur  des  transistort)odens

-ICBO(-VcB  =   0,5  V)

-VCE(VRE=         2V;

-VCE(VBE=         2V;

-18     (-VcB=        oV;
-18     (-VcB=        OV;
-VBE(-VCB=         OV;

-VBE(-VCB=         OV;

V

V

<      33   rnA

<   285   rnA

<   0'8  V
<   1,6   v

4)  Total  duration  max.   200  hours.  I,ikelihood  of  full  per-
formance  of  a  circuit  at,  this  temperatul`e  is  also

Du!§!:i§;tgi]ei:e:F2it:%;Eg:#:rmye:a:,£:£§!:;;t:I:8::cP;:t::::±]±::'tua£

Gesamtdauer  inax.   200  Stunden.   I)1e  Wahrschelnllchkelt
optlmaler  Wirkung  einer  Schaltung  bei  dleser  Tempe-
ratur  wlrd  auch  von  der  Verwendungsart  bestimmt

8)  Merasured  under  pulsed  conditions  to  prevent  excessive
dissipation.  Care  should  also  be  taken  not  to  exceed
the  maximum  energy  dissipation  of  8  mwsec.

Me§x¥gs3¥3g.ass:E€::s±:n;aE3u;e;:±::n±rngsag±§3±E3:::¥

zu:avgi::iE:::o:1::fn8:gi:ag:i;e:ev:r#S::Sis tung ge-
messen  nit  Impulsen.   Es  §oll  dal`auf  geachtet  wel`den
dass  der  maximalen  Energleverbraucn  van  8 /nwsek nicht
tiberschritten  wird

938   419 Tentative  data.  Vorlauflge  Daten
Car`act5ri stlques  provisolres
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A

Eii

A

i::;:!!::3i:;::::i::::;Ye„

:::§ij;§t±Si:¥€:a:et:±§o±f:o83m€Sfif:6¥:;ai:e!:troer=:;:::
Tin  =   Iemperatur    aes  Translstortiodens  a   25   °0,

wenn  nlcht   anders   angegel)en

C°1urm    I :  i:::iffn:fr:::L±:a:E1£:£rtranidszg€::81  (average)

coionne[:;%haaLreaucrtsr:::icireanr8fg¥:::esduf°trr.:#:iETgrted;SigTs
r6sultats  moyens  de  mesures  de  transistors  neufs

I1:  Gamrne  de  valeurs  caract6ristiques  pour  l'6tude
d ' 6qulpements

Spalte    I:  Einstelldaten  des  Transistors  und mittlere  Mess-
engebnisse neuer  Translstor6n.

11:  Charakterlstischer  Wertbereich  ftir  Geratentim]rf

-VcB

Tin
-ICBo

V
Oc

20mA

-::B:1::i             gc

-]CBO=                    1<      30mA

-VcB     =        60     |                  V

IE        =           0     I                  rnA

Tin         =       loo     I                    Oc
-vEB=                   i<o,5V

VpT      =     9)          1>      8oV

9)  finch  through  voltage
Tension  de. per.foration
Durchschlagssparmung

°)_]B={;geva:]ae]u¥e.aa.]taqwuheii±=fcc,==,6:66AAiowrhseqEe-rvccEE

ifecrut+bae±+a£;;+:Ec-+=u6=,6°'Au#e::1-:+uoeE-=VC2E;

938   4168
3 . 3 .1960

Tentative  data.  Vorlaufige  Daten
Caract6ristiques  provisoires 5.



E  PHILIPS
i:::::::::i:;§§::i:¥:ire"      Tin =  25  °C

5::g:t§i!:#q:33rsgi:I:::ig:  s ignaux
Kenndaten  fiir  grosse  Signale - i I - 11 - -

-VcE=           11

-Ic      =          11

hFE   =               130-110

-VcE=           11

-Ic      =         61

hRE=             |20-65

V

A

V

A

8BS:3€±¥!s€±a=3§t3Ti§±±!§a±Io:°E=€f;e§w:±2g::gsci:cg:i:
mutation  ''en  circuit-hors  clrcuit''

Betriebsdaten  ftir  "Ein-Aus"-Schalteranwendung

EFrg:g::::|f::::::::gu:a::in::::Station
Grundlegende  Parameter  ftir  Schalteranwendung

71c=

Tv=

7s=

(

(

(

time  constant    with  current  feed
constante  de  temps  avec  alimentation  pal`  courant
Zeitkonstante  nit  Stl`omspelsung
time  consta.nt  with  voltage  feed
Constante  de  temps  avec  alimentatlon  par  tension
Zeitkonstante  mlt  Spannungsspeisung
desaturation  time  constant
constante  de  temps  de  d6saturatlon
Entsattigungszeitkonstante

<   70   iisec
<    50   Hsec

<   70   usec
<    55   Hsec

<   50   usec

38   4197 Tentative  data
Caract6ristlques  provlsolres
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Caract6ristldues  d'utillsation  dens  des  clrcults  de  com-

rl

A

°Pi:3£t:£u3Eiracteristlcs  ln  "on-off"  switching  circuit

mutation  "e-n  circuit-hors  clrcult,"
Eetrlebsdaten  fiir  "Ein-Aus"-Schalteranwendung:3:1:e,Fortset=:-,

Formllae  for  the  calculation  of  switching  tines

=::mr:±£SzEurBe::cfua#:L3::°Ec£:Lt::3grdecormutatlon
Rise  time
Temps   de  mont6e
Anstiegszelt

Fall  time

E3F8ii8:±€etch6e

tr  = rc  ln
hFE  IIBtl

FEFBll     - llcMl

tf-,cln(,.EL)
Storage  time

938¥8h8ig:=¥ulatlon    ts  =  7s  in
11811           +       1182

llcM
FE     +    1182

Vcc   =        28
RL     =        28

-ICM   =             1

-181   =        50

182   =   12,5

tr    =      20

938   4198

12.12.1961

Tentative  data.  Vorlauflge  I)aten
Caract6rlstlq.ues  provlsolres 7.



HE]E±   ELE PIIILIPS
P9±erm]Jlatloa  of  the  i)ear  poTer  ratlng±

FO:1:aB¥:£et£::atlon.  shorter  than  the  temperature  stabl-

Pp   = ELm±X -K:a:b6±h(Kj-h±

For  a  pulse  auratlon,  longer  than  the  temperature  stabl-
llsatlon  time

pp = E# - p

t            =  pulse  duration
ti           =  Pulse  period
a           =  t/t|  =  duty  factor
P             =  const,ant  power  dlssipatlon
Pp           =  permlsslt)1e  |iulse  power.dlsslpation  over  P
Kh           =  heat-sink  thermal  resistance   (see  page  D)
Kt           =  function  of  t  and  6   (see  page  E)
KJ-h` )  =  :€¥:  :€a¥!Lf::t::at:::S  longer  than  the  temper

Tj  max  =  maximum  permissible  Junction  temperature
Taut)       =  antllel]t  temperature
Temperature  stat)llisatlon  tine  =   1   see   (see  page  E)

Example:to=d.e±:=glge=t3.e],pe#=P8T;;6£;tri¥dffabp==255#'

From   t  =   1   nsec  and  6  =  0.lit  follows  that  Kt  =
o.28   0C/W   (See   page  E)

fr  -    9o  -3:2;  {26?1+z4i:!!  I  5  f¥+7.5  ,

1 )  KJfi9a:Ssf££  (tfje_rhma=L  ,I.e5Sis 8:EC8c%fwseeeen pJaugnect3±)°n   and

7Z2  0956                            Tentative  data 8.
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EE

a

Pstermlnatlon  des  valeur.s  llnltes  des  Duissances  de  crete
pox #:b£Hgg:t£::m#::OT#ng:¥Lt3#te  que  La  dur6e  pour

PP  -  -PJ..ml. :I:aTb*.:L(KJ-h  +-H)IKt   +8.Kh
pox  X:bfff:tg::nEF£:ont6mg±¥Lt#:Sue  que  La  dur6e  peur

t              =  dur6e  de  l'impulsion
ti             =  p6r`1ode  de   l'lmpulslon
6             =  t/ti   =  facteur  de  narche
P             =  dlsslpat,ion  de  puissance  continue
Pp           =  dissipation  de  puissance  d'lnpulslon  admlssil)le

au-dessus  de  P
Kh          =  :::±Si%:i:  ::::niD}ue  de  la  plaque  de  refroldisse-

Kt           =  fonction  de  t  et  8   (voir  page  E)
KJ-hT )  =  X3::.:rp8:rK±ap:::b¥::s8:lg:  I:u;aL::g;:r:¥:r:a

Tj   max   =  tenp6rature   des   Jonctions   maximum  adnlsslble
Iamb       =   tempe'rature   ant)1ante
DUTS:i:0::g:aE5tabilisation  de   la   tempe'rature   =   1   see

Exeap}e::;i::::}%:eL:a;Vaa:Lbewu±r:L5L5mcLTtensdeec,La6P=uL8:i:Cfhd:

Pour   t   =    1
Page   E   qne

11  en  r5sulte:

8?2§   5c9fr'
on  peat  lire  de  la

0   +   4,25).5
0,28   +   0,1.4,25 %  47,5   W

1)KJ5§L§£::::i;Si%iFoCLedLtshseermmeLnqtue(Kejn_thre=L,e,S5J:n8:;°38/;?

7Z2   0960
12.12.1961

Caracte'ristlques  provisoires                     9.



EZHri  flu PHILIPS
Bestimmung  der  Grenzwerte  von   Impulsleistungen

Ftir  eine  Inpulsdauer,  kiirzer  als  die  Zelt  zur  Temperatur-
stat]ilisier.uns  ist

Pp=
TJ   max  - Tamb  -   (Kj-h  +  Kh)P

Kt   +   6.Kh

Ftir  elne  Impulsdauer,   larger  als  die  Zelt  zur  Ausglelchung
der  Tenperatur  ist

pp  =  I.]K#  :  ::ant  -  P

t  '         =  mpulsdauer
tl            =  Impulsperiode
8             =  t/ti  =  Arbeitsfaktor
P             =  konstante  Verlustleistung
Pp           =  a.1e  titter  P  hlnaus  erlauttte  Impuls-Verlustleistung
Kn            =  Warmewiderstand  der  Ktihlplatte   (slehe   Seite  D)
Kt            =  eine  Funktlon  von  t  unds    (siehe   Seite  E)
KJ-h` )   =  ZgtA¥8g]g±cfggei8:  ±8:g:peatE:uer  als  ale  Zelt

Tj  max  =  max.   erlaubte  Kristalltemperatur
Taint)       =  Umget)ungstenperatur
Zeit  zur  Ausglelchung  der  Temperatur  =1   Sek.  (slehe  Seite  E)

beisplel:¥:±gg¥:§y:gr;tEnd=prd=]Tn±u¥L,S=-tv2:ri:£tLe,Lgt¥8o,Zii

Ffir   t   =   1   usec   und   6   =   0,1   ist   nacb  Selte   E
Kt   =   0,28   0C/W

Jmt  Tlrd  pp  -90  -^2:a-. (:t9  I  :E25).5  ~ 47,51 `
0,28   +   0,1.4,25

1)Xj-h`i.s.£.9er±PerB.±SC.he¥1¢ers*a[ndonz,Tnis:P:hn^Karai+S+Ea±t
i  -1-,3--+-6,-5--°C/W,   slehe  Selte  3)uisd  Ktihlplatte   (Kj-h

7Z2   0961 Vorlauflge  I)aten 10.
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1.C:

S=€E
bo  o     J=<u

ii,I:!i,a
tl u J3 \

aeaI
\ \\\ \ \ \ \\ \ \\ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \\ \ \ \

6}a,e¥€J|€q'JaE9i•±{£ \\ \ \ \ \ \ \\ \\ \ \\
CV-- \ \ \ \\\\\ \ \ \ \\

+-Li,\Cr

\\ \ \ \\ \\ \ \ \ \ \ \ \\\ CV€C:%V'•fa0Jei%a \ \ \ \ \ \ \ \ \\ \ \\ \ \ \ \ \\ \ \\\ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \\\ \ \\ \\ \ \ \\ \ \ \ \ \ \ \ \ \ \ \\ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \\\ \ \ \ \ \\ \\\ \\ \ \\ \ \ \ \ \ \\\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \\ \\ \ \ \ \ \ \ \\\\ \\ \ \\ \ \\ \ \ \ \ \ \ \ \ \ \ \`
a \ \ \ \ \ \\\ \ \ \ \ \ \ \ \ \ \\ \\\ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \
CJ \\\ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \\ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \\ \\ \ \ \\ \\ \ \ \ \ \\\ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \\ \\ \ \ \ \\ \\\ \ \\ \ \ \\ \ \\\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

A      Tc'=to                 `                 N                 a
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I

Kin  =  thermal  resistance  t)etween  translator  bottom  and
ambience

Kin =  r6slstance  themlque  eatre  le  food  du  transistor
et  l'amblance      .

Kin  =  kh8rs:§833:gwlderstand  Zwlschefl  Translstol`t)aden

Heat  sink  material:   3  rm  alummlum,  mounted  vertlcall,y
Plaque  de  refroldlssement:   alumlnlum  de  3  nm,  montee

vertlcalement
Ktihlschelle :   3  mm-Alunlnlum,   seakrecht  montlert

'M/J Curve 1 :bright   ofumint.urn
\ Courbe 1.. aluminium   bn.anc

Kurve 1 : bhonkes  A.kuminium\ '1 I

Ill I\ Curve 2.. bhockened  aluminium\ Courbe 2:atum.Inium    noir¢i
Kurve 2 .. geschw6rztes  Ailuminium

\

I

2 I

I

I

0                     100                  200
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A

ALLOY-DIFFUSED  TRANSISTOR  of  the  p-n-p  type   la  metal  erive-
1ope  for  high-speed  saturated  logic  appllcatlons

Dlmen§ions  ln  mm

±"ITING  VAluns   (Absolute  max.   values)
CO1|ecto-r-

Voltage   (base  reference)             -VcB    =  max.     20  V
Voltage   (emltt,er  reference)      -VcE    =  max.     15  VC-t

Peak
D.£;gantdLDaeve:a¥:£%VeDrsae6c-)

Emltter
±Se curreat 1)

Peak
D.§igantdLmaeve:a¥:!%Venrs¥c-)

Base
CurreDt

Peak
D.£igantdLDaeve:a¥:!%VeDrsaes;)

P_1sslpatlon
Total  dlsslpatlon

Tenpel`atures
Stor.age   temperature
Junction  temperature

-ICH     =   max.      50  dA

-Ic       =max.     3om

(tav    =  max.     20  usec)

-1"    =  naLx.      10  oil
-IE        =maJ!.         5DA

(tav     =   max.      20  msec)

-IBM    =  max.      io  in
-18        =DaLx.         5nA

(tav     =  nee.     20  tnsec)

Ptot  =  naJ(.   275  n"

Ts        =   -55  0C   to   +75   0C

Tj        =naJr.     750C

1 )   When  the  current  ls  Dot  llmlted  the  voltage  must  t)e  les
than  2.5  V

Tentative  data
5 . 5 .1962



PHILIPS
THEREL   DA_TA

Thel`nal  resistance  from  Junction
to  ambience  ln  fl`ee  air

Thermal  resistance  from  junction
to  case

K   =   aiax.   0.50   °C/mw

K  =  max.   a.18   °C/aw

cHrmcTERlsTI_cs
Ta,nb  =  25  °C  unless  otherwise  specified

Collector  current,
-fo!i:b==J#c-Vm=°.2Vi      <      6opA

Emltter  curreat  at  Ic  =  0  rnA
-IEBO(-VEB=O.5V:Ic=OmA)             <            2pA

Ease  c~nt
-[B{-¥gb=st:oV;oc-VE=°.2V     i        <       6opA

Collect,or`  voltage

-VCB!-::D:  ±°:oP:i  [E  =  0  th     i

-VCE(-IC   =   loo   PA;   VBE  I   0   V)

-VCE(-Ic   =        5   nA;   -18   I   0   DA)

-VCE(-Ic   =      10   tDA;   -18   I    1   nA)

-VCE(-Ic   =      50   DA;    -18   =   3   znA)

Emltter  voltage
-vEBr::n:  ±o:OpS;  Ic  a  o  rnA  i

Ease  voltage
-VBE(-Ic   =   10   nA;    -18   =   0.44  `nA)

I).C.   current  amplification  factor
hFE   (-VcE   =   0.5   V;    -Ic   =   10   rnA)

hFE   (-VCE  =   1.0   V;   -Ic  a   30   nA)

>20V

>15V

>9V

<   0.35   V

<     1.10    V

>      2'5   V

>   0.25   V
<       O.5    V

>30

>50

7Z21162                              Iez}tatlve  data 2,

u

u

u
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rl

a
CHARACTERISTICS   RANGE   VALUES   FOR   EQUIPMENT   DESIGN

Tamb   I   25   0c

Base  Voltage
-VBE   (-Ic   =   30   rnA;   -IE   =   0.9   rnA)

Frequency  at  which    |hfe|   =   1
f|       (IE   =    10   DA;    -VcB   =   2   V)

Collector  capacltance
Cc      (-VCB   =   6   V:    IE  =   0   nA)

Emltter  capacltaLnce
Ce      (-VEB   =    1    V;    Ic   =   0   nA)

Transient  t>ehavlour

input
voltage

coo/o

coo/o

>   0.35   V
<   0.75   V

>      300   Mc/s

<5pF

<         12   pF

input rontoge

tf=aoo5vsec

Delay  time      td   =  0.03   usec       >  0.015  |i§ec
Rise  tine        tr   =  0.02  usec       >  0.010  psec
Storage  time ts   =  0.04  usec       >  0.025  psec
Fall  time        tf  =  0.04  psec       >  0.025  usec

3?3.i;82
TeDtatlve  data 3.
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Z`A''0070'a.Z ---Current  I.imits

-VcB=7511111I I
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I

I I I

-VcB=0.5V
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a

a

a

ALLOY-DIFFUSED   JUNCTION   TRANSISTOR   of   the   p-n-p   type   in

:¥!!§]!Ri&;,£8i§:i§;i::%£};i;::;i;i:::§ii:gn:¥u:1:S±rs:¥c:t;±¥:
FAHREN  in  Hetallgehause  zur  mzeugung  von  Impulsen  kul`zer
I)auer

Dinensloas
Dlnenslons
Abnessungen

!i:;i:i::::i:§§gi::::::;:i!:;::::;E:£ i  absolues )
-ICH     =   nalr.               loo   nA
-ICQ      =   naLX.                      2   nA2)

-VEB      =   max.                    2'V

Ptot  =  max. TJmax   -Taint,   3)
K

Tj        =nax.                75°C

i:::8§:tt:8P:T:::::asinage  =    -55  °c/+75  °C
Lagerungstemperatur

1)   Intel`lead  shield  and  metal  case
Bllndage  entre  les  connexions  et  t)oitier  m6tallique
Abschlrmung  zwlschen  den  Anscpltissen  und  Metallgeh5use

2)   Quiescent  avalanche
Courant  de  collecteur  de  repos
Kollektorruhestrom

?)   See`also  pages  A  and  a•  .Volr  aussl. pages  A  et  8
Slehe  auch  Selten  A  und  8

?Z?12?=76i
Tentative  data.  .Vorlauflge  Dat,en

Caraet,6rlstlques  provlsolres



E   PHILIPS
Thermal  data.   Thermal  I`esistance

from  Junction   to   ambience   lnI   free  alr

from  Junction  to  case

Donn6es  thernlq!}±sj    R6slstance
therulque
entre  les  bjL°£CcteL%n: , £itr i'iab¥:

entre  lea  jonctlons  et  le  bo£-
tler.

Thermische  DateD.   Wamewiderstand
zwlschen  Kristall  und  Umgebung

ln  freler  Ijuft
zwischen  KI`1stell   und   Gehauge

K     i     o.6   °C/mw
K  .  i     o.5   °c/mw

K     i     o,6   °6/mw

K      S      o,5   °C/mw

8gfureasctdeerS:i::rssrdane8ec:::8:8rf::1:3::Pg:E£.i:8±grded'e'-
qulpements

Kenndateabereiche  fur  Geratentwurf
Tanb  =  25  °c

-VcB=         6V                            -ICBo=2,OpA        <8,OHA

-VEB=O.5V                              ~iEBo=Oil   uA        <Oi5HA

-Ic=1mA;IE=OmA     -VcB     =    ?4V          >      15V          <30V

-VcB=6.V;      IE=OmA       Cb.c

E:::=:±8: 8#::!an¥L8:  collecteur
Kollektol`str`omlnpuls

<  4'0  pF

...€£....`',-....

1)..S8!rps8:e33

Siehe  Selte

-I¢n=40       <         6onA1)

Tr                    <  0,Col   psec

Tentative  data.  Vorlauflge  Daten
Caract6ristlques  provisolres

2,

u
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r.

:;:::i:::s::::::::::::;:ii:::::# (suite ,
Tel`nlnals  A   :   to  sampllDg  oscllloscope
Bornes  A          :   pour  oscilloscope  stroboscoplque
Anschlusskleunen  A:   mach  stroboskoplschem  Oszlllographen

Th:a;e£:S:8?n%:a::n2ttyQosbht°auLLndedbebya¥%nurLP9nugctthLsveoft¥%eax£±

cat)le  in  parallel  with  short  clrcult  terminations  (Each

La:§i§ii:ip;i:aria:3t;t:e:s=!:9;5:gQ!€:retc.8c3±!r;c£§:o;Cx:1:a:1::eEteppfe££::g::

1,5   a,   Zo   =   95   a)
Der  Wlderstand  von  24  a  Boll  lnduktlonsfrel  seln  und  kann

g±tt£::zg:Scrhipoas:%::£]&ed8ecnh%ii:i:€nKw°earxd:£]{;:£eLsstsi&€%
1,5   in,    Zo   =   95   a)

1)¥:§§i:i:i:e£¥:,yee:bL:ee°¥ra:Cec¥afE:e:a:v:e:p:t:jeE;CEL:CtcLa3¥Ctu%L3t:u:j:o5°Ld=¥c;::i

est   <   15  pF
WeE8n£::¥%PaazeLrtaatng::e%%i]eenkts°crhsac#:£3n8h6<h:3epFwe[rstte'

ernalten   wer.den
7,Z22. ]°29.5,99 61      Te8::::¥§r£S::iu¥:r5::€±8:1£:Tentative  data.  Vorl5uflge  Daten 3,
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PHILIPS AU101
AU102

GERMANIUM   p-n-p   I)IFFUSED   AI.LOY   POWER   TRANSISTORS   fen   use
in   line  deflectlon  output   (Aulo1)   and  driver (Aifl02) circuits

LIMITING   VALUES    (Absolute   maxlnum   values)

Zi=

a

C 0 1 I e c tol`
Volt,age   (base  I`eference)
Voltage   (emltter  reference)
Current

Base
Current

Dlsslpatlon
Total  dissipation

I

_4PJ_0_1__+I__4!lQ2_
-VCB   =   max.    120   V        i      40   V

-VcE   =   max.120   V1)   ;      40   V

-Ic      =max.                      10           A

|IB|    =nax.                         22)    A

Ptot=nax.                   1o           w3

Temperatures
Continucius  Junction

texperature       Tj     =  max.                 90          0c
Jug;g¥ft#:frmn3tr:aigoea,#:;   ,!J   :Eg:         :88      gs)

Storage   temperature                        Ts     =            -55  0C  to  +75  0C

THEREL  RATA

Thermal  resistance  from  Junction
to   transl§tor  base              Kju       =  max.   2.0  0C/tFT

Thermal  resistance  from  Junction
to  ant)ience   (mounting  with  nlca
W£{¥trsfrb#C:*a3tDT28°8E?i           Kj.anb  =  znar.  5.5  °C^

1)   see   also   page   G
2)   Transgression   up   to   3   A   peak   ls   allowed.   during   the

tul`n-on  and  turn-off  time
3)  I)uring  swltchlng  off  the  peak  dissipation  is  llnlted  tly

the   max.   allowat)1e  transient  energy  of  300  uwsec

Z?2.i7Z5
Tentative  data



AU101
AU102

PIIILIPS
Dlmensloas   ln  mm

i£5E=i - i

U

3.gFS05       3.7±fi05

E=3F  H?
Insulation  tutie

Mica   insulation   0.05   mm

Lead   washer   1   inn

The  collector.  is   connect,ed   to   the   case
Accessories   for.  mounting

0.05   nm  mica  plate   and   insulation   tubes             56201A
1    mm   lead   washer                                                                       56201E

CHARACTERIST18i  at  a  transistor  hose  temperature  Tn  =  25   °C
I

collector-t>ase  leakage  current           __49|Q1__L._491Q2._
-ICBO(-VcB=120V;    IE=OnA)           <       10mA

-ICEo   (-VcB   =     40  V;   IE   =   0  rnA)

Base   current
-IB(VcB=OV;IE=10nA)                     :?98Efi<1250rin

7Z2    1737 Ter`tat,ive   data

u

u



PHILIPS  E
LmRAc_gxplsTlcs  RANGE  vAluEs  FOR  EOulpENT  DEslGN

Tanb  =  25  0C  unless  otherwise  specified
I

__fl9191_..i'.___4¥J92._

A
Collector-base  leakage  current

Emitter-1]ase  t>reakdown  voltage
-VEB(b.a.)  (-IE= 50  nd;Ic=O  nA)           >

Collector-enitter  saturation  voltage
-VCE  r::  =  ::Ong;  -18  =  "  A  )     <

See   I,

1V

1V

Floating  emltter-base  potential
-VEB   (-VCB   =   120  V;   Tj   =   loo  0C)      <   0.5  V

Frequency  at  which|hfe|   =   1
fi    (IE=0.5A;   ~VCB=2V)                >   400kc/s

Fall  tine  from  -Ic  =  8  A
tf   (Tj  =  90  0C;   see  flgur.es

below)     <  2.6  psec

>  400  kc/s

<  3.9  usec

+4Va

40L,Sec

I

I(-IB=800mA)             Input   Signa(-IB=tooomA)

t 1' ,+

AA U'U1 al

Output  signal

I?2.:73;
Tentative data



Aul01
AUII 02

PIIII.lps
deflection

§`ifiu8±±-;i:i.d~1-i-62i;-:E~:-:-£tig€±ga-:-Fogg%ray  tutles  with  an  EHT

OPERATING  CHARACTERISTICS  in   typical  horizontal

Operating  note_s_
1.i:::5::c£:::%:o:n:Eaeod:,::p:I:o:vO±ngfudph:t:0%h=tfa:nbsL(f2g:mom:ecEgp:3g:h%;

at   least   120  cm2.
2.T8evc±r3%L,twhLatshb:e:a£:¥%Lm°Pveadr±fa°tr±8ns%¥P}oy..V°vLtda5£i£:

Operation .

:i:::::::::;o::;::i:::;a;:r:::!::i::;:i::i:;:i:::;!
3.   The  tolerance  of  t,he  values  of  resistors  and  capacitors

ls   10   %.

For  full  performance  in  transistorized  aeflection  clr-
£;i:a  ::t:£t:3££:s3;¥[±h%:  :Eeg8%Eag::±:€;.±na±catea

1)::i;8:E:C::::%C)`ofmis4tpbseec8LwVLednthsuicshoab¥:i#:dfg8:ui

7Z2    1784 Tentative  data 4,

u

u



PIIILIPS AU101
AU102

EiE

r.

COII,  DAIA

Transformer  I
core:   F3;:o=3EB:rpo£3C8g:   g¥p{3§5;5:2Z  gap   o. 18   mmj

#;   1;   :::§§  (  0.4  mm  Cu  wire,   enamelled,   soldering  quality

Transfol`ner  T2   (See   fig.t)elow)

Core:   U-core  ferroxcube   3C5
Type   number   VK   235   50

16

3
13

7

0.5  rm  Cu  wire,   enamelled,   soldering  quality

2400  turns  0.08  nm  Cu  wire,   enanelled,   sc)1dering  quality
1   turn

Winding   met,hod :

N1 -N4:   Cylindrlcally  wound
Nl   and  N2  form  a  single  winding  tapped  at   16  turns
N3  and  N4  form  a  single  winding  tapped  at   13   turns
Vlndlngs   N1   +  N2   and  N3   +  N4   are   to  be   wound   simul-
taneously

N5        :   Cylindrlcally  wound

EECO+'IamY87

=iiil
EEcd®

III

IIIII

nt I N6

7Z2    1785
4 . 4 .1963

Tentative  data 5.
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7Z01600       I.Z1.c]i/ < ' Ouu       I.4 alo
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I
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I 2aa
I
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6

I '5a\I I
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'
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\ I
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I
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\
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I
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AUI02 PIIILIPS
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AU102
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K  =  thermal  resistance  between  translator  t)otton  and
ambience

Natural  convection
Heat  sink   material:   2   inn   copper   or   3   mm   aluminium;

Doubted  vertically
Curve  A:   Bright   heat   slDk
Curve  11:   Blackeaed   heat   sink
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AlroY-DIFTuSEI)  GERMANIUM  Powm  TRANSISTOR  of   the   p-n-p
type  for  non-saturated  swltchlug  appllcatlons

m#8E§!83EDAELLP]UA5%:D¥£ESAEUp%:£Ha¥p[iuLMcaDt¥o::Pgepc-onripot:I

tlon  sams  saturation
DIFFus loNSI,EGlmTER  p-a-p-GERMANIUM-LEISTbNGsrRANSISTon

ftir  Schalteranwendungen  ohne  Sattlgung

i;:;!!!:::%{:§§:i§:§3:#:i!#!:::I:::i  atisolues )
-VcB

-VCE    (VBE   >   0,2   V)

-Ic
1B

-IE
-18   (tav  =  taax.   20  msec)
-IBH

Ptot(tav   =  max.   20  msec)

Ptot(tav   =   max.   20  msec)

TJ

=   max.      70  V

=   max.       60   V

=   max.   700

750   rnA

50nA
50mA

700m
6w3)

TJ   max-Tamb4)

=   max.      75   °C

§::;85:t#:P:T:kuegasinage  =  -55  °c/+75  °c
LagerungsteDperatur

1)   See  also  page  C.  I)urlng  switching-off  operation  outside

i:::::c;;o:::i:8:1:c:;tpfr8;8S:ELeanfr:X:d:£L:8£.:¥;
Volr  aussl   page   C.   Per]dant   la   mlse  hors   circuit   le

:§3:¥t:n:i:s:g%:ueiv]:anq:d!esh:°'i%odr3s8tc±arc:rue;%t¥i5551H€:Sc:2%%ep£
Siehe  auch  Selte  C.   W.ahrend  des  Aus§chaltens  lst  Betrieb

i:i:§§:!L:b::d3egs:Bfr;;C:i:k]:]cha8uLft££5t3956r#uE:dw:I:
2)   For  common   emitter  operation  due   measures   have   to  be

po!i:f:io;n:c;tn:s:ufoi%::i:::ci:r!ieat:toe:u:ra::hfur=meari||S:taagbtlalpbi|!fig

Eel  Betrieb  in  Emitterschaltung  miissen  geelgnete  Mass-
nahmen  getroffen  werden  zur  Sichel`ung  der  elektrlschen
und  thermischen  Stat)illt5t.

3)4)   see  page  2;   volr  page   2;   Slehe   Selte   2

???.?3Z3
Te8±:3:8r!3€:aug:r5£:€±88£::gen 1,
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I)1nensions.` .|n   mm

E5:::S#:a .:E nf

ti,:8,3-oT2±

Egg::::::: #b::averse,a
Durchfiihr.`ingslsolatol`en3,9#fr"fit

n.

Mica   lDsulatloa.    0.05   mm
Isolement  de  mica,   0,05  in
Ollmmerlsollerung,   0,05  in

L-_                 4f              ---ul
?_O,/rty__I      1

¢=q)

Lead  washer,   1   nn
Plaque   de   plomt},    1   nm
Blelschelbe,   1   mm

39

3):i:€§i§erkrini:%9froaigb%tdete:d:ue:f:o:n:a:%¥rLeae%°Sr£L:5:%rr°ai:5839

4)  At  transistor  bottom  temper.atures  higher  than   50  °C.
K  ls   the   thermal  resistance  between   Junction  and
anblence

Au;ot8g?6xraetsutre[Sai3s£:gfa`caeutthrearnmii3:a:n:rue-a]eesBSuj%ng:

Be±L£5n8¥`s€:rEgdLesntt°ermpeetraLt'uarmebnL¥6Cheer  ais  5o  0c.  K  ist
der  thermlsche  Wlderstand  zwlschen  translstorkrlstall

7Z;2  Cf)76 Tea:i::::rS::=du:=r:::€±g:LDrea:en 2,.

u

u

EE
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THERllAI,  DATA.  Thermal  resistance  tietween
Junction  and  transistor  bottom

Thermal  resistance  t)etween  transistor

ro£#§::#fi%ifet¥::::g%r£::getameo£¥::€a,
entre  les   joDctlons   et   le   fond  du

transistor
Re'slstance  thernlque  entre  le  fond  du

::i:::S::r}:tt::gi;€ou:edsetrneo¥t°6LdaLvse-c
des  plaques  de  nlca  et  de  plomt)   (volr.

page  2)
THERMISCHE      DATEN.       Warnewiderstand

zwlschen  Krlstall  und  Translstorboden
W5rmewlderstand  zwlschen  Translstor-

!:fe:|Fg|f¥ig::tie:,wBe?T::a:e:rt5T::5:!;

K  =  maLx.   4.0  0CA

K  =  max.   0.5  °CA

K  =  max.   4,o  °c/w

K  =  max.   0,5   °C/W

K  =  max.   4,0  °C/W

K  =  max.   o,5  °CA

Characterlstlcs

£::£g:g::stiques           Tin =  temperature  of  transistor  t>otton-   Tn  =  temperature  du  fond  du  transistor
Tn  =  Temperatur  des  Translstol`bodens

-VcE      =      60   V

VBE       =          1    V

Tin        =     6o0c
-Ic        <        1   in

???.?;3Z
Tentative  data.  Vorlauflge  Daten

Caract6rlstiques  provisolres
3,
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::::i:::::i:i::3::!3j:iYed)

-Ic     =        3mA

IE      =         OmA

rm     =     6o  0c
-VcB   >      70   V

-VCB   =     60   v

VRE=          1    V

`n    =    60  0c
-18      <         `tnA

IE     =   600   rnA
-VcB  a     30  V

TJ      =     75   0c

+18     <        6m

IE     =   600   rnA
-VCB   =      10   V

In     =     25  0c
-18      <       15mA

8::::t&:L€:iec&sradnegcv£:g:8rLfs°triqeu%usLP£3£tipe9tsuLd8end.e'qui_
peDents

Kermdatenberelche  ftir  Geratentwurf
Tanb     =     25  °c

see  page  8
volr  page  8
slene  Selte  8

IE     =   300   rnA
-VcB   =      10   V

fil)=   120   Mc/a   >   60  Mc/s

1)   Frequency  at  whlcb   |hfe|    =   1

Fre'quence  a  laquelle   |hfe|   I  1
Frequenz  t)el   der.   |hfe|    =   1

2 )  g3:::£;gra3a83£±:cng83r

Kollektol`kapazltat •-I

-VcB   =      10   V

IE     =        OnA
Cc      <      85pF2)

-VcB   =     60   v

IE     =       Om
Cc      <.     45   pF   2)

7Z2   0978 Tentative  data.  Vorlaufl/ge  Daten
Caract6rlstlques  provlsolres

4,
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1.  I  .1962

Tentative  data.  Vorlauflge  Daten
Carac t6ristlques  provlsolres

5,
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Current limits

IALjyio  5-i2-ca
--- umites de counantStomgrenzen I

rycB-60

I II

I I I

'2-5---45          65          65 i]ro)
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:::§§;i;;;;3;i::!n{::::s::j!;:i;:;:;=£a:G±:a:n::u:P::tro::rnj:::

:::;§§!!i:£aaa€£:P:Eru:1:8:ese±€bi:at::8ff3onnlc8.f!§e:a:Se¥g°np6:r€t2:5:%
gui8±:g8caedtnl8S£1b215e%Sl   la  dur6e   de   l'lmpuls|on

][=£et:ZuE::DerEdpeurLszdua}uaesrsLfero[:g:±SV£F8ndsun295Sb%erelch

AUY10  10-I-1962

40   -VcB/VJ       60

1.T.1962. a
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am`I)

Ill '111 I I                 I                Ill
I

I 11

Kin  =  ther.mal  I.esistance  t)etween  transistor  bottom  and

Kn  =  :8:I:€8Sce  thel.Pique  entre  le  fond  au  transistor
et  1'anbianceKn=:E3r3i8:3:rgwiderstand  zwlschen  Transistorboden

E:3€ug±3g¥:±S:±3±Ss3nFnta:L¥E:]¥±uEo¥ete3dnvme:t±gft3%
verticalement

Kuhlschelle:   3  mm-Aluminium,   senkrecht  nontlert
I

I I
11

I

I

I I I

11 I 11 I

TI/W) Curve 1..bright   afuminium
Courbe 1..aluminium   bloncI \\
Kurve 1 :  brl.clnkes  Ailuminl.urn\ '11 ( I

lil
Ill '1 I 1)\ I Curve 2.. blackened   aituminium\ Courbe  2: arfuminl.urn    noirci

IKurve 2 .. geschwdrztes  AIurtyg!±±ap
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