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2. Research Objective 3. Proposed Circuit 

Startup Circuit

3A-07

DC Analysis VBIAS : 0V to 5V

Stability Analysis CircuitStability Analysis 

- Future work

⚫ Improvement the circuit 

for lower-supply voltage insensitivity .

Need about 360ms to stabilize

Parameter Value

MP1～MP6 L=2[μm]

W=800 [μm]

MN1

MN2

L=2[μm]

W=0.1 [μm]

MN3 L=2[μm]

W=20 [μm]

MN4 L=2[μm]

W=200 [μm]

R1 5000[Ω]

R2 1610[Ω]

R3 1500[Ω]

VDD 5[V]

- Proposal of temperature-insensitive 

MOS reference current source circuit.

⚫ Show its configuration and 

effectiveness with SPICE simulation.

⚫ Analyze its stability 

⚫ Realize start-up circuit 

using CMOS Inverters

Analyze the stability of 

Proposed circuit by

Stability Analysis Circuit

Proposed Circuit

Parameter Value

MN2

MN6

L=3[μm]

W=6 [μm]

MN4

MP7

L=1[μm]

W=1 [μm]

R1 5[kΩ]

R2 30[kΩ]

VDD 5[V]

Reliability problems in electronic circuits

Constant current source

Demand for high reliability products are needed

Provides a constant current to analog circuits

regardless of PVT variation

At least one required 

In an analog IC

The polar star

Robustness to temperature variation

Today’s purpose

Temperature Characteristics of MOSFET

μ : Mobility Vth : Threshold Voltage

Temperature : High

Current : Decrease

Temperature : High

ΦB : Built-in potential

ni : Intrinsic carrier density of the NMOSFET

Threshold Voltage : Decline

Proposed MOS Reference Current Source 

Insensitive to Temperature

Concept of proposed circuit

Applied different bias voltages to 

the gates of the NMOSFETs

ID-VGS characteristic of M1

ID-VGS characteristic of M2

Parameter Value

MP1～MP4 L=3[μm]

W=75 [μm]

MN1 L=3[μm]

W=3 [μm]

MN3

MN5

MP5

MP6

L=1[μm]

W=3 [μm]

VDD

MP1

MN2

MN1

MN3 MN4 MN5

MN6

R1

R2

MP3

MP2

MP4

MP5 MP6
MP7

Transient Analysis Time : 0s to 1s

Provides a constant current to analog circuits 

regardless of PVT variation

IoT (Internet of Things)

Electronic equipment is increasing


