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Fig.1 Principle diagram of addressable initiation system

AR A e VR O Ik AR R GG P BT AR
el ARG, MK 2 s . BRI AR EBCR A L
Br AL I8 Y B AT DIBEE 4, 19 BEHR 47 100 58 1 o U
W DI RESE 4, i B T AR RE B R 16 5k K R FR I o [
4 M % 10 D RE 48 P B A A S R R AR A
A 22 RS G A il R AT R R IR I K TR
B R IR AT IIRE; I3 Ah, B g
PSR I D 45 1) TR O BB A 4, o3 A A IR SR I S A
AT I RESE 2 B ES

” electronic safe/arm switch )
energy regulation | arming
power circuit A >~ energy >
supply
energy regulation | operating
circut P energy ”
enable _D— 7L
level
TTL
level P serial
communication B
» >
—> <
——GND

B2 % AE A s i 8 e I
Fig.2 Principle diagram of intelligent bus controller
22 RIGERBERHEZEMEIEIT

Ak R RE AL L T R R R BT Y SE B A T T
TRk ) 2 R A A A RE T R R
TR P 58 LR S R P T B R BE R ST IR AR R
05 45 1) S i oL A e % % B e B 1 — Ak B T A
HAE kT 25570 ) RIG R4, K 3 i . R IR
PR AR SR N R T IO e o B (5 B i 5 5 BN
) Py R I 4 o S FL AT Bl R B A T R L B M
S E B A RN R ROM L T IR % R
P I L 1 TR R I L K oK e SR I R R R IR

CHINESE JOURNAL OF ENERGETIC MATERIALS

Pe e AR T — K, BT s N 5] 4 7R

=T R
B3 0 58 A B 7 AR B T
| SRR I, 20— IR, 3— S T
AR S— TSR AR B 6— 1 B B
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Fig.4 Principle diagram of smart control integrated circuit
module

T—-antistatic circuit, 2—information identification circuit,
3—information embedded circuit ROM, 4—electronic redun-
dancy safety insurance circuit, 5—self-discharge circuit,

6—real time monitoring circuit, 7—fire circuit
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Fig.5 Data interchange protocol format
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Table 1 Smart initiator execute function and corresponding
code

function function code || function function code
write 1D OxTA ftate self-test 0x2B

charge command 0x3C discharge command 0x4D

T2 R IGE AR R RE S X B A
Table 2 Smart initiator feedback response function and cor-

responding code

response response code | response response code
self-test normal  OxOE self-test failure OxA1
charge normal 0xB2 charge failure 0x55
delay normal 0xC3 delay failure 0xCA
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Fig.7 Logical working sequence of electronic safety insurance
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Fig.10 255 point addressable initiation network system

oscilloscope

signal coupler

intelligent i
intelligen ) -
bl }m integrate scB | [DET10A

controller circuit || initiator detector

initiatl;on bus
S I BT W B

Fig.11 Principle diagram of test system
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Table 3 Self-test and charge command
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H K154 0 AA XX 2B 00 00 YY YY FF, Bl 75 48 4
AA XX 3C 00 00 YY YY FF(XX: H“ B ik, YY YY
h CRC16 B30 i ) , | K 45 4 i B £ H bk " XX 2y
0x00, I IUE T 255 s Al Fhhd i R gi b “ S i
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initiator self-test command self-test feedback command experimental result
1% AA 01 2B 00 00 6E 6C FF AA 01 OE 00 00 62 67 FF test normal

94*% AA 5E 2B 00 00 63 F8 FF AA 5E OE 00 00 6F F3 FF test normal

162% AA A2 2B 00 00 77 A8 FF AA A2 A1 00 00 6F 82 FF test failure

- charge command charge feedback command -

1 AA 01 3C 00 00 DA 69 FF AA 01 B2 00 00 F2 42 FF charge normal

94* AA 5E 3C 00 00 D7 FD FF AA 5E 55 00 00 4B EOFF charge normal
162% AA A2 3C 0000 C3 AD FF AA A2 B2 00 00 EB 86 FF charge normal
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version element fire of smart initiator
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Table 4 Multi-point fire command

Electrical characteristics of the integrate energy con-

o ) command set- experimental
initiator fire command o
ting time / ms  result / ms

50% AA 324D 00 05 B2 75 FF
125% AA 7D 4D 00 08 EC 24 FF
255% AA FF 4D 00 0C 32 5E FF

5(0x00 05) 5.01
8(0x00 08) 7.99
12(0x00 32)  12.02
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B — Rl R IR R OB, AR e SR KR R %
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IR 3 S kA8 A AA 00 4D XX XX YY YY FF(TE &
i BOHE 7 XX XX AR R AE B, 7T 0x0000~0x1388 £,

CHINESE JOURNAL OF ENERGETIC MATERIALS

R 0 4E B [/ 4 & ko, B XX XX S 0x0000; YY YY
HHAEA I CRCT6 KBRS ) o 3 50 36 1 3 508 4k i [] 2B
KK 3R TR A AR B e TR W) T R K FE A
AA 00 4D 00 00 26 4F FF, 4% 18 il 22 i 45 i B & K 4
B, 58 R K DIRE

P13 28 3 A5 R 17 L 8 25 4 W Ak B T 1 R K FLT
R R e e I R L 3 R I g A 4 R T
B A EWCRN TS R K s A R oL BB R KRB 42
4+0.2 ws I8 F W (H , 3 [ DET10 )% HL 28 0 #% 38 1
4+0.2 ps [ AD il & o 50 R W], i% &R 4] S 8Tk
Z mi el kK B BA R [F 261

IIA
o =~ N W s OO N o
L N 1 f 1 f N

o 1 2 3 4 5 & 71
time / us

a. firing current

uiv

time / us

b. firing voltage

300
250
200+
150

photovoltaic / mV

100+
504

o 1 2 3 4 5 6 7
time / us
c. firing output photosignal
B 13 3 5 Ty g e 42 s BE L[] 2 2 Kk L A
Fig.13 Electrical characteristics of the integrate energy conver-

sion element synchronization fire of three-point smart initiator
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Design and Feasibility of an Addressable Initiation Network System

YIN Guo-fu'’, ZHANG Jin-cheng', REN Xi’, HAN Ke-hua’, LI Li-ming®
(1. The School of Microelectronics, Xidian University, Xi'an 710071, Chinas 2. Shanxi Applied physic-Chemistry Research Institute , State Key Laboratory of
Applied physic-Chemistry Research, Xi'an 710061, China)

Abstract: To realize high safety and intelligent control of ordnance initiation system, an addressable initiation network system
based on RS485 bus was designed by means of bus networks topological structure and protocol coding addressing. The design of

«

integrate energy conversion element of smart initiator embedded in “identity address” and its safety, system data interaction pro-
tocol and working mechanism were emphatically studied. The feasibility and safety of the system addressing control were tested
and verified. Results show that the system can realize the multi-mode addressing control initiation of 255 smart initiators. The
multi-point synchronous initiation has good synchronization, and the system has the characteristics of intellectualization and
high safety.

Key words: addressable initiation network;smart initiator;data interaltion protocol;RS485 bus
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