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Abstract
This paper explains the operation principle of our proposed temperature-insensitive MOS reference current source circuit
analyzes its stability. This circuit uses self-bias circuit with feedback configuration, which may cause the circuit instability.

Its stability condition has been derived based on feedback theory as well as simulation.
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Tablel. Simulation conditions.

Parameter Value
Vieg 0~ 18V
Vob 5.0V
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Fig. 2. MOS FET temperature characteristics.
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Table2. Simulation conditions.

Parameter Value
Temperature 271 C
Veeg 06 ~ 1.8V
Voo 0~ 50V
Mymos W=20 um, L=2.0 um
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Table 3. Simulation conditions.

Parameter Value
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Fig. 5. Ip-V;s characteristics of M;.
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Fig. 8. Temperature insensitive MOS constant current source

using cascode configuration.
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Fig. 9. Definition for each MOS and role of each resistor.
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Table 4. Simulation conditions.

Parameter Value Param. | Value

Mpy~Mpg W=800 um, L=2.0 um R, 5000 Q

My, Mys W=0.1um, L=2.0 um R, | 1610Q
My, W=200 um, L=2.0 um R, 1500 Q
My, W=20 um, L=2.0 um Vop 50V
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Table 5. Error of output current when 27 °C.

Temp ['Q lIour [UA] Difference from 27°C[%]
-30 1.22784 0.719
0 1.21927 0.016
27 1.21908 0.0
50 1.22247 0.278
80 1.23080 0.961
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Fig. 10. Output current Ioyr of the proposed circuit.
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Fig. 14. Feedback process of V.
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Table 6. Simulation conditions.

Parameter Value Param. Value

Mpi~Mpg W=800 um, L=2.0 um R, 7500 Q

My, Mys W=0.1um, L=2.0 um R, 1610 Q
My, W=200 um, L=2.0 um Rs 1500 Q
My, W=20 um, L=2.0 um Vop 5.0V
Temp. 271 C
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Fig. 15. Vgias minus Vs (Vpias-Vs) after changing to R;=7500Q.
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Fig. 16. V3 and Igyr values after changingto R;=7500Q.
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Table 7. Simulation conditions.

Parameter Value Param. Value

Mp,~Mpg W=800 um, L=2.0 um R, 6200 Q

Mpyq, Mys W=0.1um, L=2.0 um R, 1610 Q
My, W=200 um, L=2.0 um R, 1500 Q
My, W=20 um, L=2.0 um Vop 50V
Temp. 27 C
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Fig. 17. Vgias minus Vi (Vgias-Vs) after changingto R;=6200Q.
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Fig. 18. V3 and Iyt values after changing to R,;=6200Q.
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Table 8. Simulation conditions.

Parameter Value Param. | Value

Mpi~Mpg W=800 um, L=2.0 um R, 6000 Q

My, My3 W=0.1um, L=2.0 um R, 1610 Q
My, W=200 um, L=2.0 um R, 1500 Q
My, W=20 um, L=2.0 um Vop 5.0V
Temp. 271 C
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Fig. 19. Vgjas minus V3 (Vpas-V3) after changing to R,=6000Q.
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Fig. 20. V3 and Iyt values after changing to R;=6000Q.
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