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The Design of AC High Precision Constant Current Source
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(1.State Grid Electric Power Research Institute, Wuhan 430074, China.
2. Tianjin Electric Power Corporation Technical Center, Tianjin 300384, China)

Abstract: This paper presents the performance parameters first, then analyzes the working principle of the
constant- current source, puts forward the design method of the high- precision power- frequency constant- current
source, introduces the key point of the significant circuit, gives the method of thermal design, reliability design and
software design, finally gives test data and conclusions.
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Fig.1 System structure diagram

- 72 —



46 526 Vol.46 No.526
2009 10 Electrical Measurement & Instrumentation Oct. 2009

Rf u2

i
A A
© Wy Wy

D/A 0.07mvV,

= ®

Tout

>
= o
= 3

o
b=
3

1Var
D\/d:@ PAD2

2.1 7
1 LAVAVAV AVAVAV T[]
H’ s ?[] ?[]
3 HOWLAND
, o Fig.3 HOWLAND improved schematic diagram
PAO2 g APEX
’ + 5A
° + 10y V/C
’ ° o U2
[l]o
) R 2
° Houwland 2.2
owlan PAO2
o 2
O V R, /R R b
o F ‘ PA02
IO”’ RS R‘O
R ’ O
ouz:VI L 1 A ’
Ri'Rs N o
2 Ul
Q1 o o
1 PAO2
° > Tab.1 PAO2 output test
\ N Mg(E/A  WEEA WENEMn SRR (C) 1% 2 (%)
© 3 1.0000 0.9991 1 16 -0.0009
1.0000 0.9989 5 39 -0.0011
3 HOWHAND Ul 1.0000 0.9934 10 49 -0.0016
1.0000 0.9973 20 62 -0.0027
Ri Rf
M- M- 3
#/CC
o +#/CC
ut o
ﬁ1 y R Tout
Wat(n, A
Wi b [3]
Ridd —l °
L . Ok R
W W 25°C
I i ’
T o
2 HOWLAND P =T, =25)/0) 2

Fig.2 HOWLAND normal schematic diagram
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Fig.4 Stability compensation of constant—current source
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Tab.2 Constant—current source output test

HLRE/mA SEPE A W (%)
05 04999 0.0002
1 0.9997 0.0003
5 5001 -0.0002
10 9.99 0.0001
50 49.9 0.0002
100 100.01 -0.0001
500 500.09 {0.00018
1000 1000.12 {0.00012
1500 1499.% 0.00003
2000 20005 {0.00025
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