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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.

Key words:

SR JH HL s S R et e et A A 9 1 ) P T
BN RS TSI T TR
PIER, N E RS S5 8, HLA TR A5 R A 1 i ] 45
AR T e, fE X A JOT R 8 WP A E AT
DU, I BB AR R 4 il 5 B LAt AR 3 42 il 15 4% 1647
B L AR AR PR R R g T A R
T— B 10 ~ 30 uA 38 23 H 3 A8 Iy 2 ) AR
il A 2L A TR R — R 0.5 ~2 mA, FFiE i
R R R KAERER A T, FERI(E ALY 1 ~2 mA,
R s i e o R A A FL O, AT R T s A R
(1 TR SRAEEIREE o IE I, PRk
B R S A A I 4%, 7 [ R R BN T4 T
90Q), ML A AR AT B AR /N T 400 K H RS, A
IR ) R A0 L IR KT 300 mA LR
FEETEIR T 20 mA RAEKGEE/INVE 1 uA BERF /N
T RS B, ST B E I SRRV L, X SRR R iR
HABRRERDY

AR T E R AR A Tl P 2 B8 , 2021 4R [ Y
TALEE&E 9.9k , K FHEE & 1. 64 12
K PE R AR R K 40% o 2022 4R E P HL PR
e 3.4 0k, R LK 113% . 2023 4F [F Py HL
FRET R 6.7 10k, ALK 97% . FiEH 77
BT AW FE G R 1 #8 0 tf B
AHRRMBER . PR HI 25 0 AR T 5
JEE R B A AR R R — A

1 BEHBERERETR

1.1 FIEHA

150 B L2 T 2 2R L R R T R T R
W 1 o, SRR L BB T s, DR R R e i
24 VT LLRAE RS 2ot 24y LR RS AL B
Wy R AD B gy, TR T SPL $E FDR 5L gk 1AL
gty MCU (%7 =R B, il 2 0 75 2K, RAE
BH 2243 Fe A2 L AD 6 48 2 1) 0 189, 75 28 S0 It v
JE 5 SR AEE R M A s/ RAE H PR 2R 17 25
FE T PR 5% M) B AR A F LD 38, SR A FLBHL — R
KT 10 Q5 A5 S = 10 HL I o B, 2200 LA 2%
W 25— MR T 40 A% 5 Sy S8 U v T A 2 R T e e 4
G VEF 16 bit/500 kSPS [y R B e 2% 5 4
SREEHLBE 5 Q, 22 70 HL A #8345 40, AD &% ¥ 3%
16 bit/500 kSPS, %% Hi JE 4. 096 V , B i KAk 7 [l -

electronic detonators; small current collection; detonator; bus communication; low cost

4.096 V =40 + 50 =20. 48 mA, H i 4 B R,
20.48 mA +2' =0.3125 uA,

SPI

AD
16 bit

A,
=

MCU oy

— s

(I L R P S S

Fig. 1 Traditional current collection scheme

1.2 HBREEFR

(1)16 bit AD Hf4 25 400K B2 5, A5 A4 A /5 o

(2) SR H B F &5 301, 25493 F 40 B AT 1R
= B AR T

(3) AD 45828 500 kSPS, #: it 2 s, SPI
PR L 5 Mbit/s, 16 bit #5503, 2 s, BUCKAE
5 5.2 s, FRERCRAE,

2 RRAHRRRETR

ARBLIF WAL GET7 S AT oGt o P AP0 A BEL X
LR AR o 3 AR A (9 d2 SO AR AU 22 0
LA fi ] MCU N AREE AR 12 bit AD B4R AR
FrHMR 16 bit AD Heffeds , il 0 AR FEAR 80% L L.
A LR BOR A, BRI 2 T /N DRAERG L, X
PR HLRRAEE R 30 A7 , HL R A ) B ot B R
HLi. NJGHT AN AD b b, SRAFHOR 3% 4

2 [12,13]
=] o
2.1 EHEE

W 2 fros , R L BECE TR, R R DA
;225 F0m, JoRs 25 07 L gcds (i 3 i
R AR E ARG 25, 53 RS 5 A TR, X
KRG T T B b B, o BR RAE G SR
MCU PEBAERAY AD fe g A T BRI 46, DO 75 1l
FHANEREREEE AD B4 8%, {058 47 AR 15 31 55K i
JE TR
2.2 i&iHiRAA
2.2.1 TEH®A

FKAEHBH Ry Ry, Ry, Rys (R, FHMEZERE1 O,



HaE 4l

AL X0, 4 L A TR BRI 147

P, 1% 81 R AR 4 50 it FRL U 300 mA IR, SRAYH
FHI# =0.3% x 1Q =0.09 W, 7] % #£ 1/8 W 0805
BPREARAE P, R I L =0.3 A x
(1Q0+10+10+10+10Q+10Q) =1.5V,HIY
IR AR B B R A BE B S MCU H U5 A (A Y
3.3 V,BAR T iz O EEREZEOR, Wl Al P AR AR
e R BE Y A B R K A, A AR AR R Y
TLV333, i MCU 54 12 bit AD #5485, IF
HA Z B85l AGlIE , JoR fAh e AD S Fr .

V+

TREY N

S =

<

<
<

<
<

el

:

~

MCU

y

=
oS

<<
AAAAAAAAA~AAA
VVV

VVV=VVVv=VVv
s

:

-
3

AAA

Fl
—VV

~

B2 AR SRR
Fig. 2 Low cost current sampling scheme
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20 +5 Q =AD, x33000 +4096(uA) .
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