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A Method for Collecting Bus Current of Electronic Detonators

TANG Quan-ming ,LIU Yuan-yuan Ll Xia ,ZHONG Yi, LI Ying
( Baorongshengwei ( Shenyang) Technology Co. ,Lid. ,Shenyang 110000, China)

Abstract: A patented technology for bus current acquisition of electronic detonators is introduced , which uses a
low-cost hardware solution to achieve high-precision and wide-range current acquisition. This technology is designed
to monitor and acquire data related to the working current, communication current, charging current, and detonator
bus current load for electronic detonators, thus enabling these devices’ status monitoring, data communication , and
bus protection. This system focuses on the innovative,low-cost circuit design concept and the methods employed to
ensure high-precision, high-resolution, and wide-range current acquisition. The typical working current of the elec-
tronic detonator control module ranges between 10 ~30 uA,and data is transmitted to the detonation controller via a
current carrier. The communication current typically falls within the 0.5 ~2 mA range, and the ignition energy stor-
age capacitor is charged through the bus with a peak charging current of 1 ~2 mA. The detonation controller deter-
mines the working status of the electronic control module by acquiring bus current data,which includes communica-
tion and charging status,to determine the module’s working condition. In the current acquisition method discussed,
low-side resistors are used to sample the current,replacing a differential comparator with three low-cost operational
amplifiers. Furthermore ,a 12 bit AD converter integrated into the MCU replaces an external 16-bit AD converter,

which reduces hardware costs by over 80% . By segmenting the current collection, the system maintains the required
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accuracy for small current sampling and expands the current sampling range by 30 times , covering the rated current of

the bus. The absence of an external AD conversion module significantly improves the sampling efficiency.
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