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Abstract

We proposed a design method for constant current pyro squib circuit. The current method using N MOSFET for
the stability problem has a weakness of the current change, requiring a new design. This paper identified the
problem with conventional squib circuit where the current is reduced by 25 % when maximum resistance is 3
ohms. Thus, we proposed a stable constant current driving circuit using P MOSFET and PNP BJT. We confirmed
stable constant circuit operation through simulations and measurements of the proposed circuit design where the
current did not change until the resistance reached 3 ohms.
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Fig. 2. Simulation of each node voltage and current
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Fig. 3. Squib circuit with the resistor R, connected to
N MOSFET Drain
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Fig. 4. Simulation of current on the time base with
resistor R, connected to N MOSFET drain

g2 24sdth ARE AelzAggel 50 9
B ol AR FolES el

9w, ol 2AY R,

Akt 5 Al
AFEe Algeoldd Il dol2Aqg

S tala ey 483 A AR5 A)55(2022d 109) /547



Roftol ARl uwha} b AP AXERE N
MOSFET®] Drain A%t Vp7F #Fobxltt &A% N BIT
Q12 Active FHOZ T3] Vg7l VppsalZ 1L
Aslo] A ()3 gl BAW ARt SE AfE
£AAZ RIE 1 FE 5 A A, ol
N MOSFET®| Vps > Vgs — Vp'& ¥H53) Saturaion
FoA FE2sHE ?7}0113]—. A&gkol 5 Q o]’to]
W Vps < Vgs — VoS T3 ¥]o] N MOSFET®]
Linear 9o A &3 AF7F 72434 @)k A
gzko] A= N MOSFETS 7% Linear o] 2
oA A= ol

28 T T T T T T T

=—\D
VG
24 le + V8
Ll o |
20}
. . . . .
L} L]
= 15 -
S 18f <
2 12F 3
44
L]
B_ L]
L - - * -
VDs = VGs - Vik
4 3
- ]
ol_% + n n n : 1
1 2 3 4 5 6 7
R2 (Q)

Fig. 5. Simulation of each node voltage and current
with resistor R, connetced to N MOSFET drain
for changing pyro resistance

ol gk AlEHCIAS F3ll Fol=Z A3S N MOSFET
9] Drainol] A4shd =7 A1 Q ~ 3 QulielA] ot
AA AdF IR 2SI &

ShA| ek ol gk 3= ?*3011% MG SHAA F
oFo] EAgt}. 291
3 Ad=W wAkdo] H]ﬁﬂ L & 4 5 599
AP QI3 wjMo]l Ao whEtE Al do]Re]
AR7F 8 =98 H3 HE
=2 4k E=g HA 3= T&% 01%%‘ T+ o 7
o727} G o] Hol AEA
olglgt o] =2 Ho]2i= % %J thol] AAso] A &
HAel AAE o] = Blo] uigA it old] wef
ERollAE Fhol27h FAell ER H Al A
3|25 AlRtstsith

Ju e K

548 / S AF e |48k 8] 2] Al257 Al5E (20221 10Y)

Fig. 62 2 l&%cﬂw Atet AN FAF 27
B ZR9 JdEelth Fo|2E X AZAsr] ¢
3] P MOSFETZ} PNP BITS o]&3dle] ~7H 32=
T4 skelt.

32 542 N MOSFET¥ N BITZ TAH ~FH
3|28} fAletth slol2 M3t WEe] 7] Aol P
MOSFET®] Gate Z¢tell ~FH Hee] 1= 17}
Ho] P BIT ¥ P MOSFET®] turn off ¥°] it} I}o]
2 H3} o] Eojow A tho]l=e} Age <
3] P MOSFET9] Gate %ol Q17F=e] turn on =]
Saturation 9 o2 FZs}A Huh P BIT+ Active
gogoz FZsA Hol R, P ALl Vigsa LA

A},

upebr slol@ Ao EE HAF A 4 49}
s
Ipy = Ve, s (@) /Ry )

Fig. 72 Algtdl =R =] Aztel] w2 A&
old ot Fo|ZAE R, #h& WHISATIH A
3 AF 2 Zolt) 0.1 sHE 02 s7HA F
ot ~FA VA PHS Q17Iste] o] EA4 3o EEE

AWV
pay

uto| 27 &}

\%ﬁ%‘

Fig. 6. Proposed squib circuit using P MOSFET and
PNP BJT




——R2=10
5 — —R2=20
-------- - - - R2=30
5f — - -R2=4.0
—---R2=45
4l ----R2=5.0
< | e R2=7.0
C
2 st
=)
(@]
2-
1k
0_

000 005 010 015 020 025 030
Time(s)

Fig. 7. Simulation of current on the time base with
the proposed squib circuit
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Table 1. Measurement for circuit check function

resipsi:a%ce [ = Open(eQ)
Vs (V) 13.495 13.499 17.896
Vs (V) 10.04 10.04 10378
Vb (V) 0.0129 0.0352 17.895

Liheek (MA) 10.86 10.95 1.787
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