
Sinusoidal Source Transformation in Time Domain 

 
1. Current Source + Shunt R → Voltage Source + Series R 

 
 

𝑖𝑠(𝑡) = 𝐼𝑆 sin(𝜔𝑡) 𝑣𝑠(𝑡) = 𝐼𝑆𝑅 sin(𝜔𝑡) 
𝑖𝑠(𝑡) & 𝑣𝑠(𝑡) 𝑎𝑟𝑒 𝑖𝑛 𝑝ℎ𝑎𝑠𝑒 

 
 
 

2. Current Source + Shunt C → Voltage Source + Series C 

 
 

𝑖𝑠(𝑡) = 𝐼𝑆 sin(𝜔𝑡) 𝑣𝑠(𝑡) = 𝐼𝑆|𝑋𝐶| sin(𝜔𝑡 − 90𝑜) 

|𝑋𝐶| =
1

𝜔𝐶
 ,   𝑖𝑠(𝑡) 𝑙𝑒𝑎𝑑𝑠 𝑣𝑠(𝑡) 𝑏𝑦 90𝑜  

 
 
 

3. Current Source + Shunt L → Voltage Source + Series L 

 
 

𝑖𝑠(𝑡) = 𝐼𝑆 sin(𝜔𝑡) 𝑣𝑠(𝑡) = 𝐼𝑆|𝑋𝐿| sin(𝜔𝑡 + 90𝑜) 
|𝑋𝐿| = 𝜔𝐿 ,    𝑣𝑠(𝑡) 𝑙𝑒𝑎𝑑𝑠 𝑖𝑠(𝑡) 𝑏𝑦 90𝑜 

 



 

4. Voltage Source + Series R → Current Source + Shunt R 

 
 

𝑣𝑠(𝑡) = 𝑉𝑆 sin(𝜔𝑡) 𝑖𝑠(𝑡) =
𝑉𝑆

𝑅
sin(𝜔𝑡) 

𝑖𝑠(𝑡) & 𝑣𝑠(𝑡) 𝑎𝑟𝑒 𝑖𝑛 𝑝ℎ𝑎𝑠𝑒 
 
 
 

5. Voltage Source + Series C → Current Source + Shunt C 

 
 

𝑣𝑠(𝑡) = 𝑉𝑆 sin(𝜔𝑡) 𝑖𝑠(𝑡) =
𝑉𝑆

|𝑋𝐶|
sin(𝜔𝑡 + 90𝑜) 

|𝑋𝐶| =
1

𝜔𝐶
 ,   𝑖𝑠(𝑡) 𝑙𝑒𝑎𝑑𝑠 𝑣𝑠(𝑡) 𝑏𝑦 90𝑜  

 
 
 

6. Voltage Source + Series L → Current Source + Shunt L 

 
 

𝑣𝑠(𝑡) = 𝑉𝑆 sin(𝜔𝑡) 𝑖𝑠(𝑡) =
𝑉𝑆

|𝑋𝐿|
sin(𝜔𝑡 − 90𝑜) 

|𝑋𝐿| = 𝜔𝐿 ,    𝑣𝑠(𝑡) 𝑙𝑒𝑎𝑑𝑠 𝑖𝑠(𝑡) 𝑏𝑦 90𝑜 
 


