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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA 2N5179

4.5  dB @ 200 MHz

H I G H  F R E O U E N C Y
TRANSISTOR

N P N  S I L I C O N

The RF L ine

N P N  S I L I C O N  R F  H I G H  F R E O U E N C Y  T R A N S I S T O R

.  . .  des igned pr imar i l y  fo r  use  in  h ighga in ,  low-no ise  ampl i f ie r '  osc i l '

l a to r ,  a ;d  mixer  app l i ca t ions .  Can a lso  be  used in  UH F conver le r

app I  i ca t ions .

a

a

High Cur ren t -Ga in  -  Bandwid th  Produc t  -

f T  =  t . A  G H z  ( T y p )  @  1 6  =  1 g . O o .

Lorv  Co l lec to r 'Base T ime Constan t  -

rb 'Cc  =  14  ps  (Max)  @ lg  =  2 .6  n ' 'OO.

Charac le r ized  w i th  Scat te r ing  Parameters

Low No ise  F igure  -

N F  =  4 . 5  d B  ( M a x )  @  I  =  2 0 0  N 4 H z

a

a

tr

. h 4 A X I M U M  
R A T I N G S

B a t  i  n q Symbol V a l u e Un i t

C o l t e c l o r - E  m i l t e r  V o l t a g e

A p p l i c a b l e  1 . 0  t o  2 0  m A d c

v c E o t z V d c

Col lec lo r -Base Vo l lagP vcB 20 Vdc

Emi t le r -Base Vo l lage ' t s b Vdc

C o l l e c t o r  C u r r e n t r c f ,U mAdc

Tota l  Dev ice  D iss ipa t ion  @ T4 =  25og

Dera te  above 25oC

P 9 200
1 . 1 4 m\\'/oC

Total  Dwice DissiPat ion @ T6 = 25oa

Derate above 25oC

P 9 300
1.7 ' l mw/oc

Slorage Tempera lu re  Rang€ Tr,9 -65 to +2OO oC
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* E L E C T R I C A L  
C H A R A C T E R T S T I c S  ( T a  =  2 5 o C  u n t e s s  o r h e r w i s e  n o t e d )

Ch arEter is t i c Symbol M i n Max Un i r

OFF  CHARACTEBIST ICS

Col lec to r -Emi t te r  Sus ta in ing  Vo l tage

( 1 6  =  3 . 0  m A d c ,  l g  =  9 1

VcEo(sus)

t t

Vdc

Col lec to r -Bas€ Breakdown Vo l tage
( l C  =  O . O O 1  m A d c ,  l E  =  0 )

v(BR)cBo
) 6

Vdc

Emi t te r -Base BreakCown Vo l tage

{ 1 6  =  g . g t  m A d c ,  l C  =  0 )

v{an}e go Vdc

Col lector  Cutof f  Current
(V6g  =  15  Vdc ,  lE  =  91
(V6g  =  15  Vdc ,  lE  =  0 ,  Ta  =  15Po61

l c g o
0.02
1 . 0

1rAdc

r
O N  C H A R A C T E R I S T I C S

DC Cu r ren t  Ga in
( l c  =  3 .0  mAdc ,  V6g  =  1 .0  Vdc )

h r E
l ) 250

C o l l e c t o r - E m i t t e r  S a t u r a l i o n  V o l t a g e
( 1 6  =  l g m A d c ,  l g  =  1 . 0 m A d c )

VcE  ( sa t l
o.4

Vdc

Sase-Emi t te r  Satura t ion  Vo l tage

( l g  =  1 9  m A d c ,  l g  =  1 . 0  m A d c )

V B E  ( s a t )
1 . 0

Vdc

O Y N A M I C  C H A R A C T E R I S T I C S

C u r r e n t - G a i n  -  B a n d w i d t h  P r o d u c t  @
( l C  =  5 . 0  m A d c ,  V 6 g  -  6 . 0  V d c ,  f  =  1 0 0  N l H z )

l T
900 2000

M H z

Col lec to r -  8as€ Capac i tance
( V g g  =  1 O  V d c ,  l p  =  0 ,  f  =  0 . t  t o  

' l . O  M H z )

Ccb

1 . 0
pF

S m a l l - S i g n a l  C u r r e n t  G a i n
( l C  =  2 . 0  m A d c ,  V 6 6  =  5 . 0  V d c ,  f  =  1 . 0  k H z )

, ' l e

300

Col lec to r -Bas€ T ime Constan t
( l g  =  2 . 6  m A d c ,  V g g  =  6 . 0  V d c ,  f  =  3 1 . 9  M H z )

rb cc
J - U

ps

N o i s e  F i g u r e  ( S e e  F i g u r e  l )
( l C  =  1 . 5  m A d c ,  V g E  =  6 . 0  V d c ,  R S  =  S O  o h m s '  f  =  2 @  M H z )

N F

4 .5
d B

'  
I  n d i c a t e r  J E O E C  F o g i s t e r e d  v a l u o r .

@ t 1  i r  c e l i n e a  ! r  t h e  t r e q u o d c y  a t  w h i c h  l h f o l  G x t . a p o l a i 6 t  t o  u n i t Y

F U N C T I O N A L  T E S T

C o m m o n - E m i t t e r  A m p l i f i e r  P o w e r  G a i n  ( S e e  F i g u r e  1 )

( V 6 g  =  6 . 9  V d c ,  l g  =  5 . 0  m A d c ,  f  =  2 0 0  f r l H z )

a

1 5
d B

Power  Ou tpu t  (See  F igu re  2 i
(Vqg  =  1O  Vdc ,  lE  =  12  mAdc ,  f  >5OO MHz)

P o u  t
a i
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G I t J  I  '  J

F I G U R E  I  -  2 0 0  M H r  A M P L t F I E B  P O I I E R  G A I N

A N D  N O T S E  F I C U B E  C I F C U I T

F T G U R E  2  -  5 0 0  M H z  O S C I L L A T O B  C I R C U I T

r 000 N O T E  =

T Y P €

l i 3  I  9 5

f i 0 l t  2
n F C

O H M ST
vcc

Nota I  -  Co.r i . l  [ inr output nctor l  tonstt ing ol :

2 Gtnrrr l  Rrdio Typr 871 T€E or rquivl l rnt
I  G.n?' .1 nrd;o Iv9. Era D?0 Adiun.bl .  Stub of 'quiv ' l?nl

I  Grntrr l  Rrdio Typt Sl l  LA Adiun.bl ,  Lin.  or 'qurvr l '^ l

I  G!nrr. l  Rrdio TY9.8?a Wtl3 Shont i ' lu i t  ldmiNtio '  ot  rquiv ' l 'n l

t l o l .  2  -  n f  C .  0 2 p H  o h m i t . , 2 { 6 0 o r . Q u t o . l : n l

Nor.  3 -  L.rd Nu6btr |  (el  l lort in!

L l  -  2 l u r n t 3 l 6  A $ G  w i t . , 3 , ?  i n c h  0 0 '  I  l / 4  i n ' h l o n i

0 .  ? N 5 1 7 9

F IcURE 4  -  NOISE  F IGURE ve rsus  SOURCE
BESISTANCE and  COLLECTOR CURRENT

t v  J u

l g .  C 0 L L E C T 0 R  C U R F E N T  ( m A d c l

r 0

9 .0

8.0

7 .0

| . t  t . ,  O  1 r t n r .  ' 1 8  A w G . 0 . 5 '  L .  0  5  o i r m r ! . r

t - t  , 1 r ' 6 . : 1 6  A W G .  0 . 5 "  L . 0 . 5  0 i r m e t r t

| . ,  , 1 u t n 3 ,  a l 3  A w G , 0 . 2 5 "  L , 0  5  0 e m t t e r  { P o t i t l o n  l r 4

F I G U B E 3 _ N O I S E F I G U F E
ve rsus  FREOUENCY

l l l l l
v c E  =  6 . 0  v o c
l C  '  1 . 0  m A d c

R S '  O p t i . , m  I  *  2 5 0  0 r r m s  e  t 0 5  a n d  2 0 3  [ ' r r  ]
\ =  1 0 C  o h r u  @  a 5 0  M x z  l

_---

200

l .  t f iE0UENCY (MH: )

600
500
100

= "."
;
s )nn

6

o  ! u

30

z

z

o.u

5 .0

4.0

3.0

2 .0

r . 0

0
500r0050

r 0q n' t .00.70.5

F

50c

30c

200

1 0 0

7 0

F I G U R E  5  -  N O I S E  F I G U B E  v e r s u s  S O U R C E

R E S I S T A N C E  a n d  C O L L E C T O R  C U R R E N T

i . o  ? .0  3 .0  5 .0

l C ,  C 0 L t E C T 0 F  C U R F E N T  ( m A d c )

50
1 0

0 .5 1 07.00 7

r a  , a  I 0 5 0 n

g

vcE '  6 .0  vac
|  '  105  MHI

T-

z9  d8

3 . 0  d B

| l
3.5  dB

{ . 0  d 8

--t-j "'"t

I  i ! / q  I V c E  =  6 . 0  v d c
|  =  2 0 0  M H t-\l

|  3 l-i-! d B
I L t'!
l -

r d e
N

-i- r
l _

d 8
t--

-T.-
I
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? 7

b l

O t

F I

t
z l

i r
F n
z e

t v

t j ^

F I G U B E  6  -  C U B R E N T - G A I N . B A N O W I O T H  P R O O U C T

4.0 5.0 6.0 7.0 8.0

lC ,  C0L tECToR CURRENT (mAdc )

F IGUBE 7  _  INPUT  ADMITTANCE
ve rsus  FR  EOUENCY

| 50 200 300 400 500 600

l .  FRE0UENCY (MHr )

F I G U R E  9  -  F O R W A R O  T B A N S F E R
ADMITTANCE ve rgs  FBEOUENCY

r50 200 300 400 500 600

l .  FRE0UENCY (MH2 l

F IGUBE 8  -  OUTPUT ADMITTANCE
ve rsus  FREeUENCy

z

F

=
F
3
z

E

z
F=
:E

z

F

3

20

t 8

t b

1 4
2

F

=
F

z

F
F

=

z

F

l 0

9.0

d . u

7.0

6.0

t . u

4 0

3.0

2 0

t . 0

0

l 0

8.0

4.0

2.0

0
100

100

5U

45

40

35

30

t a

)n

l 5

l 0

5 n

n

800 r 000 200 300 400 500 600

l .  FnE0UENCY (MHr )

F I G U R E  1 O  -  R E V E R S E  T R A N S F E R
AOMITTANCE vc r ; us  FR  EOUENCY

5 .0

4 .5

4 .0

J _ l

3.0

t . a

?.0

1 .5

1 . 0

n q

0
r 50 200 300 400 500 600

f.  FBE0UENCY (I tHr)

I
VcE = 5.0 vac
l c  -  1 . 5  mAdc

4
I

-(

9;e -/,

I
VcE '  6.0 vac
lC  -  1 .5  mAdc

I,tov

vcE - e.o voc
l c  .  . | .5  mlac

9 f e

1
ibrc l

I

6.0  Vdc
1 . 5  m A d c

I

' l E

l C

-jbrr

-9r!
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2N51 79

F I G U B E  1 1 -  S 1 1 .  I N P U T  R E F L E C T I O N  C O E F F I C I E N T

30o 20o 100 0o 3500 jaoo 33Oo

F f G U R E  1 2 - 5 2 2 ,  O U T P U T  R E F L E C T I O N  C O E F F I C I E N T

i l
' 0 5

I
- 0 1

I
0
I

F I G U B E  1 3  - S 1 2 ,  B E V E R S E  T R A N S M I S S I O N  C O E F F I C I E N T F I c U R E  l 4  - 5 2 1 ,  F O B W A R D  T R A N S M I S S I O N  C O E F F I C I E N T

26oo

2t00

7 0 0  M H ,

9 0 0  M H r - . ' -

.:i
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z t \ | o t r Y

F t c U R E  1 5 - S 1 1 , l N P U T  R E F L E C T I O N  C O E F F I C I E N T A N O  S 2 2 , O U T P U T  R E F L E C T I O N  C O E F F I C I E N T

E
-

o.9 JN
Y"'4 q Y

* e,l(.

6 l ;  l '

rI_-

3+;

- ) a

w x"\  t c  =  1 . 5  m A d c

+
. r ! -- l !5 r :-o *:  l io

' F 
---;;;-- 

,ro

l C  =  5 . 0  m A d c
l C  =  1 . 5  m A d c

100 MHz

900 MHz*j(X>{>Kr ,
iiffin'ffiffi
S"f:l;9-BtS
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