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CLAIM 

1.  A waveform generator, comprising: 

a first voltage stage, comprising: 

a first voltage source; 

a first switch; and 

a second switch, wherein: 

a first terminal of the first voltage source is coupled to a first terminal 

of the first switch; 

a second terminal of the first voltage source is coupled to a first 

terminal of the second switch and an output node of the waveform 

generator; 

the second switch is disposed between a first node and the output 

node, wherein the first terminal of the second switch and the second 

terminal of the first voltage source are directly connected with the output 

node;  

a second terminal of the first switch is coupled to the first node and 

a second terminal of the second switch; and 

the output node is configured to be coupled to a load; and 

a second voltage stage coupled between the first node and a ground node, 

wherein the first node is disposed between the second terminals of the first switch and 

the second switch, wherein the first voltage stage is connected with the output node, and 

wherein the second voltage stage is coupled to the output node through the first voltage 

stage.  

2.  The waveform generator of claim 1, wherein the first voltage source comprises a 

capacitive element. 

3.  The waveform generator of claim 1, wherein each of the first switch and the 

second switch comprise a transistor. 
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4.  A waveform generator, comprising: 

a first voltage stage, comprising: 

a first voltage source; 

a first switch; and 

a second switch, wherein: 

a first terminal of the first voltage source is coupled to a first terminal 

of the first switch; 

a second terminal of the first voltage source is coupled to a first 

terminal of the second switch and an output node of the waveform 

generator; 

the second switch is disposed between a first node and the output 

node;  

a second terminal of the first switch is coupled to the first node and 

a second terminal of the second switch; and 

the output node is configured to be coupled to a load; and 

a second voltage stage coupled between the first node and a ground node, 

wherein the first node is disposed between the second terminals of the first switch and 

the second switch, wherein the first voltage stage is connected with the output node, and 

wherein the second voltage stage is coupled to the output node through the first voltage 

stage; 

a current stage coupled to the second voltage stage, the current stage comprising: 

a current source; and 

a third switch coupled to the current source, wherein the current 

source is coupled in parallel with the third switch, 

wherein the current source comprises: 

a capacitive element; and 

an inductive element coupled in series with the capacitive element. 

5.  The waveform generator of claim 4, further comprising a diode coupled between 

a first terminal and a second terminal of the third switch. 
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6.  The waveform generator of claim 5, wherein the diode comprises a body diode of 

the first switch. 

7.  The waveform generator of claim 1, wherein: 

the first voltage source comprises a first capacitive element; and 

the waveform generator further comprises one or more charging circuits configured 

to charge the first capacitive element. 

8.  The waveform generator of claim 7, wherein the second voltage stage comprises:  

a second voltage source; 

a third switch; and 

a fourth switch, wherein: 

a first terminal of the second voltage source is coupled to a first terminal of 

the third switch; 

a second terminal of the second voltage source is coupled to a first terminal 

of the fourth switch and the first node; 

the fourth switch is disposed between a second node and the first node; 

and  

the second node is coupled to the ground node, a second terminal of the 

third switch, and a second terminal of the fourth switch.  

9.  The waveform generator of claim 1, wherein the load comprises a plasma formed 

in a processing chamber. 

10.  A waveform generator, comprising: 

a first voltage stage, comprising: 

a first voltage source; 

a first switch; and 

a second switch, wherein: 
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a first terminal of the first voltage source is coupled to a first terminal 

of the first switch; 

a second terminal of the first voltage source is coupled to a first 

terminal of the second switch and an output node of the waveform 

generator; 

the second switch is disposed between a first node and the second 

terminal of the first voltage source, wherein the first terminal of the second 

switch and the second terminal of the first voltage source are directly 

connected with the output node; 

a second terminal of the first switch is coupled to the first node and 

a second terminal of the second switch; and 

the output node is configured to be coupled to a load;  

a second voltage stage coupled between the first node and a ground node, 

wherein the first node is disposed between the second terminals of the first switch and 

the second switch; and  

a current stage coupled between the second voltage stage and the ground node.  

11.  The waveform generator of claim 10, wherein the first voltage source comprises 

a capacitive element. 

12.  The waveform generator of claim 10, wherein each of the first switch and the 

second switch comprise a transistor. 

13.  The waveform generator of claim 10, wherein the current stage comprises: 

a current source; and 

a third switch coupled to the current source, wherein the current source is 

coupled in parallel with the third switch. 

14.  The waveform generator of claim 13, wherein the current source comprises: 

a capacitive element; and 
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an inductive element coupled in series with the capacitive element. 

15.  The waveform generator of claim 14, further comprising a diode coupled between 

a first terminal and a second terminal of the third switch. 

16.  The waveform generator of claim 15, wherein the diode comprises a body diode 

of the third switch. 

17.  The waveform generator of claim 10, wherein: 

the first voltage source comprises a first capacitive element; and 

the waveform generator further comprises one or more charging circuits configured 

to charge the first capacitive element. 

18.  The waveform generator of claim 10, wherein the second voltage stage 

comprises:  

a second voltage source; 

a third switch; and 

a fourth switch, wherein: 

a first terminal of the second voltage source is coupled to a first terminal of 

the third switch; 

a second terminal of the second voltage source is coupled to a first terminal 

of the fourth switch and the first node; 

the fourth switch is disposed between a second node and the first node; 

and  

the second node is coupled to the ground node, a second terminal of the 

third switch, and a second terminal of the fourth switch.  

19.  The waveform generator of claim 10, wherein the load comprises a plasma formed 

in a processing chamber. 
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20.  A waveform generator, comprising: 

a first voltage stage comprising: 

a first voltage source; 

a first switch; and 

a second switch, wherein  

a first terminal of the first voltage source is coupled to a first terminal 

of the first switch,  

a second terminal of the first voltage source is coupled to a first 

terminal of the second switch and an output node of the waveform 

generator, 

the second switch is disposed between a first node and the second 

terminal of the first voltage source, wherein the first terminal of the second 

switch and the second terminal of the first voltage source are connected 

with the output node,  

a second terminal of the first switch is coupled to the first node and 

a second terminal of the second switch, and 

the output node is configured to be coupled to a load; and 

a second voltage stage coupled between the first node and a ground node, 

wherein the first node is disposed between the second terminals of the first switch and 

the second switch, the second voltage stage comprising:  

a second voltage source; 

a third switch; and 

a fourth switch, wherein  

a first terminal of the second voltage source is coupled to a first 

terminal of the third switch,  

a second terminal of the second voltage source is coupled to a first 

terminal of the fourth switch and the first node,  

the fourth switch is disposed between a second node and the first 

node, and  
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the second node is coupled to the ground node, a second terminal 

of the third switch and a second terminal of the fourth switch.  

21.  The waveform generator of claim 20, wherein the first voltage source comprises 

a capacitive element. 

22.  The waveform generator of claim 20, wherein each of the first switch and the 

second switch comprise a transistor. 

23.  The waveform generator of claim 20, further comprising: 

a current stage coupled to the second voltage stage, the current stage comprising: 

a current source; and 

a fifth switch coupled to the current source, wherein the current source is 

coupled in parallel with the fifth switch. 

24.  A waveform generator, comprising: 

a first voltage stage comprising: 

a first voltage source; 

a first switch; and 

a second switch, wherein a first terminal of the first voltage source is 

coupled to a first terminal of the first switch, a second terminal of the first 

voltage source is coupled to a first terminal of the second switch, wherein 

the first terminal of the second switch is coupled to an output node of the 

waveform generator, and wherein the output node of the waveform 

generator is coupled to a load; 

a second voltage stage coupled to a first node disposed between second terminals 

of the first switch and the second switch; and 

a current stage coupled to the second voltage stage, the current stage comprising: 
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a current source wherein the current source comprises: a capacitive 

element; and an inductive element coupled in series with the capacitive 

element; and 

a third switch coupled to the current source, wherein the current 

source is coupled in parallel with the third switch. 

25.  The waveform generator of claim 23, further comprising a diode coupled between 

a first terminal and a second terminal of the fifth switch. 

26.  The waveform generator of claim 25, wherein the diode comprises a body diode 

of the fifth switch. 

27.  The waveform generator of claim 20, further comprising a current stage coupled 

to the second node disposed between second terminals of the third switch and the fourth 

switch. 

28.  The waveform generator of claim 27, further comprising a third voltage stage 

comprising: 

a third voltage source; 

a fifth switch; and 

a sixth switch, wherein a first terminal of the third voltage source is coupled to a 

first terminal of the fifth switch, wherein a second terminal of the third voltage source is 

coupled to a first terminal of the sixth switch, and wherein a third node between second 

terminals of the fifth switch and the sixth switch is coupled to the first voltage stage, the 

second voltage stage, or the current stage. 

29.  The waveform generator of claim 28, wherein: 

the first voltage source comprises a first capacitive element; 

the second voltage source comprises a second capacitive element; 

the third voltage source comprises a third capacitive element; and 
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the waveform generator further comprises one or more charging circuits configured 

to charge the first capacitive element, the second capacitive element, and the third 

capacitive element. 

30.  The waveform generator of claim 29, wherein the one or more charging circuits 

are configured to charge the third capacitive element to a lower voltage than the first and 

second capacitive elements. 

31.  The waveform generator of claim 20, wherein the load comprises a plasma formed 

in a processing chamber. 

32.   The waveform generator of claim 20, wherein the first voltage stage and second 

stage are coupled between the output node and ground. 

33.  The waveform generator of claim 20, further comprising a fifth switch coupled 

between the second voltage stage and the ground node. 

34.  The waveform generator of claim 33, wherein the fifth switch comprises a 

transistor. 

35.  The waveform generator of claim 20, wherein the second voltage source 

comprises a capacitive element. 

36.  The waveform generator of claim 20, wherein each of the third switch and the 

fourth switch comprise a transistor. 

37.  The waveform generator of claim 20, wherein the first node is connected with the 

first terminal of the fourth switch.  
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38.  The waveform generator of claim 20, wherein the first voltage stage is connected 

with the output node, and wherein the second voltage stage is coupled to the output node 

through the first voltage stage.  

39.  A waveform generator, comprising: 

a first voltage stage, comprising: 

a first voltage source; 

a first switch; and 

a second switch, wherein  

a first terminal of the first voltage source is coupled to a first terminal 

of the first switch,  

a second terminal of the first voltage source is coupled to a first 

terminal of the second switch and an output node of the waveform 

generator, 

the second switch is disposed between a first node and the output 

node,  

a second terminal of the first switch is coupled to the first node and 

a second terminal of the second switch, and 

the output node is configured to be coupled to a load; and 

a second voltage stage coupled between the first node and a ground node, 

wherein the first node is disposed between the second terminals of the first switch and 

the second switch, wherein the first voltage stage is connected with the output node, and 

wherein the second voltage stage is coupled to the output node through the first voltage 

stage, the second voltage stage comprising:  

a second voltage source; 

a third switch; and 

a fourth switch, wherein  

a first terminal of the second voltage source is coupled to a first 

terminal of the third switch,  
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a second terminal of the second voltage source is coupled to a first 

terminal of the fourth switch and the first node,  

the fourth switch is disposed between a second node and the first 

node, and  

the second node is coupled to the ground node, a second terminal of the third switch and 

a second terminal of the fourth switch.  


