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Steady-State

Step 3: Operating

Step 1: Operating Step 2: Operating
Current Temperature Voltage
Operating current 75% or Temperature de-rating Fuse voltage rating 2

less of fuse current rating Chart operating voltage

ﬁ%‘ n e M® Temperature De-Rating Curve for SolidMatrix Fuse
Example: Fuse current rating for

o a steady state operating current of
90 . g
R e e Rt e et St e 2A operating at ambient
%’“ éé temperature up to 85C.
S 60 \
é, gg \\ i > Ioperating/ /T .
s B \ fuse = 0.75 )/ ! derating
5 \
25 \
29 \ lruse = (%9 75)/085
5 \
: \

-55 -35 -15 5 25 45 65 85 105 125 145 Ifuse = 3.134

Maximum Operating Temperature (C)
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Step 1: Determine pulse
waveform

~
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Transient State

5

-
Step 2: Calculate I%t of
pulse waveform

The energy contained in the
pulse is given by:

2 ‘ 2
8 2t = fo [4(0)]2 dt

~

-

Step 5: Compare with 12t
of fuse

Iztfuse 2 Iztpulse

N

=

4 I

Step 3: Pulse cycle de-
rating

Stress induced by current
pulse is mechanical in nature

G J
f D
Step 4: 30% safety
margin

Rule of thumb 30% head
room to account for variants
introduced by other

components in the circuit
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Transient State Example

Step 1: Determme Waveform

. CHa=1Vv = Ims/div
: : : : 0C 11 . (Ims/div)
Waveshape Formulas SURRRRE VRV FURPRSR WOONOS: FHVHRRR: SOUIRTR WO S __. &
Ip
2
I | =1,
- .
: - Example:
Ip Transient pulse of

capacitor discharge
100,000 cycles

Step 2: Calculate 1%t of pulse

5 1 5 I =16A
o 51 t t = 0.0004 sec

f 1%t
P o :> Pulse waveform 4 - I*t = -
| 1 2 1 2
N ! t=(5}1’
1

(16)2(0.0004)

;
i/-ﬁ\ Iz”@ﬂoz’ -
P
N
-

T _
o I tpulse - 2
2 1%y 2
m_ d ‘=(5)fp . = 0.0512 A%sec
t
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Transient State Example cont’d

AEM SolidMatrix® Chip Fuse Pluse Derating Curve
Step 3: Pulse Cycle and 100%
Temperature de-rating
, 0.0512 A%sec -
0.1284%sec 01542 ¢
=——F— =0. sec =
0.85 §
10% T T
100 1000 10000 100000
Pulse Cycle
Step 4: 30% margin
12 _ 0.15A4%sec Step 5: Compare with It of fuse
pulse — 0.7 2 2 2 2
- It > It - 1%t > 0.215A4° sec @ 0.4ms
= 0.2154% sec @ 0.4ms |:> fuse pulse 7 7 Hfuse
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Fuses In Parallel

=AM
Concept Ry
iy
* Consider a parallel resistor network (Fig.1) ° _>\/\/\/\/
I > e
* i ,can be determined through equation 1 T R,
* R;can be determined through equation 2 | A A A
« Current divider i, R,
Figure 1
E ionl: iv = Rr I Equation2: — = -+ > +... 5 R, = -2k
quation 1: iy = 5 — 5 Ir 1 "Rr R Ry T T RitR,
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Fuses In Parallel

Example: Two 25A fuse in parallel (Fig. 2)

/1 + V1 -
DCR + 30% tolerance |—> m
Fl

F, = 25Arated

F,= 25A rated

® —P
Steady-State P v
V1=V & i11'1 = i2T2 - i1(0.7)T1 = i2(1.3)7'2 I= 20A + 2 -
Solve for i, |—> m_
IZ
07 F,
I, = llﬁ
Figure 2
C .. 07 .
i1 +1iy =I—>11+111—3=I—>11(1.53) =1
. 1
17153
J ! 204 134 0 ting C t derati 134 17.42A
= — = - _— = .
i 153 153 perating 117127‘26: erating 075
— Temperature derating 0' 85— 20.5A < fuse current rating
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Fuses In Parallel

Example: Two 25A fuse in parallel subjected |p
to a 100,000 cycle square pulse with peak
current of 100A for 5ms (Fig. 3)

Square pulse therefore, '
=1, <>
It = 1%t :
= =209 5354 o 0%
= = = . d .
1= 1537153 h Figure 3
= (65.35)2%(0.005) = 214%sec 1000000
21A%sec
100,000 cycle derating — —o7 - 52.54%sec 100000 =
T ture derati S254%sec _ o1 742 7 ‘
RN = . N >
emperture derating 085 sec g _
& 1000 !
_ 61.7A%sec 5 P
30% safety margin — o7 - 88.34%sec 100 °
Compare L,*t of pulse with Is*t of fuse at 5ms > I;*t > I,°t ool 0001 oo oq 1 " 100
Time (s)
Figure 4
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Conclusion

o Upper Limit:
— UL or internal safety requirements
o Lower Limit:

— Steady-state requirement (20.5A)
— Transient state (88A2sec)
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