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60GHz Low Noise Amplifier                                     TGA4600  
    

Key Features 
• Typical Frequency Range:  57 - 65 GHz 

• 4 dB Nominal Noise Figure  

• 13 dB Nominal Gain 

• Bias 3.0 V, 41 mA 

• 0.15 um 3MI pHEMT Technology 

• Chip Dimensions 1.62 x 0.84  x 0.10 mm 

         (0.064 x 0.033 x 0.004 in) 

Primary Applications 

• Wireless LAN 

• Point-to-Point Radio 

 

 

 

RF Probe Data 

  

Bias Conditions:  Vd = 3.0 V, Id =41 mA 
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Note: Datasheet is subject to change without notice. 
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T A B L E  I

 M A X IM U M  R A T IN G S  1 /

S Y M B O L P A R A M E T E R V A L U E N O T E S

V d D ra in  V o lta g e 5  V 2 /

V g G a te  V o lta g e  R a n g e -1  T O  + 0 .5  V

Id D ra in  C u rre n t  2 0 0  m A 2 / 3 /

 Ig  G a te  C u rre n t 5  m A 3 /

P IN In p u t C o n tin u o u s  W a v e  P o w e r 1 5  d B m

P D P o w e r  D is s ip a tio n 0 .3 9 W 2 / 4 /

T C H O p e ra tin g  C h a n n e l T e m p e ra tu re 1 5 0  
0
C 5 / 6 /

T M M o u n tin g  T e m p e ra tu re  (3 0  S e c o n d s ) 3 2 0  
0
C

T S T G S to ra g e  T e m p e ra tu re -6 5  to  1 5 0  
0
C

1 / T h e s e  ra t in g s  re p re s e n t th e  m a x im u m  o p e ra b le  v a lu e s  fo r  th is  d e v ic e .

2 / C o m b in a tio n s  o f  s u p p ly  v o lta g e , s u p p ly  c u r re n t, in p u t p o w e r , a n d  o u tp u t p o w e r  s h a ll n o t e x c e e d  P D .

3 / T o ta l c u r re n t fo r  th e  e n tire  M M IC .

4 / W h e n  o p e ra te d  a t th is  b ia s  c o n d it io n  w ith  a  b a s e  p la te  te m p e ra tu re  o f  7 0
0
C , th e  m e d ia n  life  is

         1 .0 E + 6  h rs .

5 / J u n c tio n  o p e ra tin g  te m p e ra tu re  w i ll d ire c t ly  a f fe c t th e  d e v ic e  m e d ia n  t im e  to  fa ilu re  (M T T F ) .  F o r

m a x im u m  life , it  is  re c o m m e n d e d  th a t ju n c tio n  te m p e ra tu re s  b e  m a in ta in e d  a t th e  lo w e s t p o s s ib le

le v e ls .

6 / T h e s e  ra t in g s  a p p ly  to  e a c h  in d iv id u a l F E T .

TGA4600 

       T A B L E  I I

           D C  P R O B E  T E S T S

               (T a  =  2 5  
0
C , N o m in a l)

S Y M B O L P A R A M E T E R M IN . T Y P . M A X . U N IT S

V B V G D , Q 1 -Q 3

B re a k d o w n  V o lta g e  G a te -S o u rc e
-3 0 -5 V

V B V G S , Q 3

B re a k d o w n  V o lta g e  G a te -S o u rc e
-3 0 -5 V

V P , Q 1 ,2 ,3

P in c h -o f f  V o lta g e
-1 .0 -0 .1 V

Q1 is 100 um FET, Q2 is 100 um FET, Q3 is 210 um FET. 
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TABLE III 

ELECTRICAL CHARACTERISTICS 

(Ta = 25 0C Nominal) 

P A R A M E T E R T Y P IC A L U N IT S

F re q u e n c y  R a n g e 5 7  -  6 5 G H z

D ra in  V o lta g e , V d 3 .0 V

D ra in  C u rre n t,  Id 4 1 m A

G a te  V o lta g e , V g -0 .5  -  0 V

S m a ll S ig n a l G a in , S 2 1 1 3 d B

In p u t  R e tu rn  L o s s , S 1 1 2 0 d B

O u tp u t R e tu rn  L o s s , S 2 2 6 d B

N o is e  F ig u re , N F 4 d B

T A B L E  IV

T H E R M A L  IN F O R M A T IO N

P A R A M E T E R T E S T  C O N D IT IO N S T C H

(
O

C )

R  J C

(C /W )

T M

(H R S )

R  J C    T h e rm a l R e s is ta n c e

(c h a n n e l to  C a s e )

V d  =  3  V

Id  =  4 1  m A

P d is s  =  0 .1 2  W
8 0 8 3 1 .2  E + 9

N o te : A s s u m e s  e u te c tic  a tta c h  u s in g  1 .5  m il 8 0 /2 0  A u S n  m o u n te d  to  a  2 0  m il C u M o

C a rr ie r  a t 7 0
o
C  b a s e p la te  te m p e ra tu re . W o rs t c a s e  c o n d it io n  w ith  n o  R F  a p p lie d , 1 0 0 %

o f D C  p o w e r  is  d is s ip a te d .

TGA4600 
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RF Probe Data 

Bias Conditions:  Vd = 3.0 V, Id = 41 mA 
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RF Probe Data 
Bias Conditions:  Vd = 3.0 V, Id = 41 mA 
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Mechanical Drawing 

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should  

be observed during handling, assembly and test. 

TGA4600 
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Recommended Chip Assembly Diagram 

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should  

be observed during handling, assembly and test. 

  

3 mil ribbon 3 mil ribbon 

Ribbons as short as possible 

TGA4600 
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Assembly Process Notes 

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should  

be observed during handling, assembly and test. 

R e flo w  p ro c e s s  a s s e m b ly  n o te s :

  U s e  A u S n  (8 0 /2 0 )  s o ld e r  w ith  l im ite d  e xp o s u re  to  te m p e ra tu re s  a t o r  a b o v e  3 0 0
0
C  (3 0  s e c o n d s  m a x ) .

  A n  a llo y  s ta t io n  o r  c o n v e y o r  fu rn a c e  w ith  re d u c in g  a tm o s p h e re  s h o u ld  b e  u s e d .

  N o  f lu xe s  s h o u ld  b e  u t il iz e d .

  C o e ff ic ie n t o f th e rm a l e xp a n s io n  m a tc h in g  is  c r it ic a l fo r  lo n g - te rm  re lia b il ity .

  D e v ic e s  m u s t b e  s to re d  in  a  d ry  n itro g e n  a tm o s p h e re .

C o m p o n e n t p la c e m e n t a n d  a d h e s iv e  a tta c h m e n t a s s e m b ly  n o te s :

  V a c u u m  p e n c ils  a n d /o r  v a c u u m  c o lle ts  a re  th e  p re fe r re d  m e th o d  o f p ic k  u p .

  A ir  b r id g e s  m u s t b e  a v o id e d  d u r in g  p la c e m e n t.

  T h e  fo rc e  im p a c t is  c r it ic a l d u r in g  a u to  p la c e m e n t.

  O rg a n ic  a tta c h m e n t c a n  b e  u s e d  in  lo w -p o w e r a p p lic a t io n s .

  C u r in g  s h o u ld  b e  d o n e  in  a  c o n v e c tio n  o v e n ; p ro p e r  e x h a u s t is  a  s a fe ty  c o n c e rn .

  M ic ro w a v e  o r  ra d ia n t c u r in g  s h o u ld  n o t b e  u s e d  b e c a u s e  o f d if fe re n tia l h e a tin g .

  C o e ff ic ie n t o f th e rm a l e xp a n s io n  m a tc h in g  is  c r it ic a l.

In te rc o n n e c t p ro c e s s  a s s e m b ly  n o te s :

  T h e rm o s o n ic  b a ll b o n d in g  is  th e  p re fe r re d  in te rc o n n e c t te c h n iq u e .

  F o rc e , t im e , a n d  u ltra s o n ic s  a re  c r it ic a l p a ra m e te rs .

  A lu m in u m  w ire  s h o u ld  n o t b e  u s e d .

  M a x im u m  s ta g e  te m p e ra tu re  is  2 0 0
0
C .

TGA4600 


