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Fig.1 Schematic diagram of the constant current source
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Table 1 Values of resistors used in the circuit unit: kQ
resistor R R2 R3 R4 Rs Re Rz Ro Rio R Ri2
value 0.12 1.2 0.1 0.15 0.15 1.1 33 0.1 1.5 10 7.5
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Table.2 Simulation results of circuit performance versus compensation parameters
chosen zero frequency (kHz) 10 15 20 30 40 50 60 70 80
phase margin( °) 23.8 39.3 47.3 54.2 555 53.3 50 4.1 41
gain margin(dB) 7 1.5 14 18 21 235 25 27 28
opendoop unit y-gain 410 327 273 208 164 138 125 111 105
crossing frquency (kHz)
2 2 2 2 2
2
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Fig.2 Open-doop frequency characteristic of Fig- 3 Opendoop frequency characteristic of the
the uncompensated loop compensat ed loop
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Fig.4 Equivalent model of the constant current source
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Table.-3 Parameters of I1C:
parameter V, d;—t" 1, % 1z ddL: Zy4 A X Z.
unit s uV uv/ nA pA/ nA pA/ MQ V/mV bB GQ
typ 85 0.5 1.6 12 2.2 18 33 400 120 120

max/min” 250 1.8 8.0 50 9.0 50 g 100" 97"
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Table.4 Quiescent relative error

item G V.. X . s Zc
typ -~ 0.4x 1006 1.2x 10° 10-¢ 1.2 1008 3x 10°%  0.8x 10-°
limit - 1.5x 1076 3.6x 1005 1.4x 105  6x 10°°  1.3x 10°7
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Ts Te
Ci= (R + Rs)(1+ geRo)
Y= Ys+ Ro+ (Rt + Rs)(1+ geRo)

kT kT [
Ro= Roll [(1+ Bo)¥ew], Yes= q]:, 6 = qu, go= yo Te

Tee= 1L
et 58x 10°+ 4.4x 1074
dt dt
dF
> ode T 0
dG sdl
dr = 3300 - 432- 15+ 1.16x 10 a1
I 107 A/ ,
IC2 , )
dii/dt dIL/dt_ Rs dI.
It~ I T Ve dt
3 2, dli/dt 5
1
Table.5 Temperature stability of the output current unit: ppm/
[- 1] Vo Ry Vs Los X G Zc Ig
d, Rs 1 1 L Ry 1 L Rs  Rs
a1 Ve Vg " Ry Ve 2V x> G2z Vi
d. Rs dl*] TYP 0.3 -5 0.07 8.6x 10°° 0. 005 2.610°*
A1 Ve dt 2 10 0.25 3.6x10°* 0.16 7% 1074
X Zc )
dli/dt
| 7. |1yp < 5ppm/
dl/ dt
| [L max < 8ppm/
5 : IC2
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Abstract

In this paper, a developed high precision constant current source is proposed and anal—
ysed including the circuit composition and working principle description, the frequency and
temperature characteristics analysis, the stability compensation method selection and the
compensation parameters optimization. The amplitude of its output current possesses high

precision and good temperature stability. All given parameters have been adjusted and may be

used without being modified.
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