
Integrated Radio Electronics ETI 170

Solutions exercise 7 (mixers)

1. Problem 5 from exam 01-03-06
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2. Design problem double-balanced mixer
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3. Design problem passive mixer
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Assume the LO to be a square wave giving an overdrive of 1.5V at conduction at a 50%
duty cycle to simplify the calculations.

F 10 dB<

50% duty cycle Acv
2

π
---≈⇒ 4 dB–=

BW
1

2π 2

gds0

---------- CL⋅ ⋅
--------------------------------- 20 MHz>= gds0 0.125 mS>⇒ 1

8kΩ
-----------=

(related to 50Ω)

F 1
2rds0

50Ω
------------

1

Acv
-------- 10<⋅+ rds0 140Ω 8kΩ<<⇒≈ The noise determines the dimensions⇒

gds µCox
W
L
-----V od

W
L
-----⇒

gds
µCoxV od
----------------------

1

140 110 10
6–

1.5⋅ ⋅ ⋅
------------------------------------------------- 44= = = =

L 0.4µm W⇒ 18µm= =

Gc
2

π
---

Rs

2Rs
---------⋅ 1

π
--- 10dB–= = =

voltage division

a.
Gc

Gc ideal,
-------------------

Rs 2Rs Rswitch+( )⁄
Rs 2Rs( )⁄

-----------------------------------------------
2Rs

2Rs Rswitch+
-------------------------------- 10

1

20
------–

> 0.89= = = Rswitch 0.25 Rs⋅<⇒

b. Rswitch
1

µCox
W
L
-----V od

---------------------------- W⇒ L
1

µCoxRswitchV od
---------------------------------------⋅ L

4

µCoxRsV od
----------------------------⋅= = =

c. P CV
2
f 4WLCoxV od

2
f 4

4L
µCoxRsV od
---------------------------- LCoxV od

2
f⋅

16L
2
V od f

µRs
--------------------------= = = =

The LO power can be reduced (by Q) by resonating the capacitances with coils.


