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NiH2 battery voltage limit circuit design for satellite

Young jin Choi and Jin suk Wang
Dept. of Electronics, Chungnam National University

ABSTRACT

A voltage-temperature limit circuit for
the Ni-H2 battery is designed and
analyzed for the maximum and the
minimum voltage deviations at the worst
case of the EOL(end of life). It is
demonstrated that the magnitude of
voltage deviations due to circuit device
tolerances are kept less than 0.3v at the
worst case. The maximum and the
minimum battery voltages are simulated
for the environmental temperature range
of 0 °C-30 °C by using MATHCAD.
They are 34.67v and 29.851v, respectively.
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BUS Vos, =0 Vos, = -0.001 Vos, = 0.001

Av, =300000  Av, = 400000 Avy = 25000
Vs, =5 Vs, : 458 Vs, =52
““““ ) ofl #]_amp 1140, - 33200 1141, = 75000
bR <l _(1001{1-510 (35 25)]
~ MIN = (0.099)[1 + 510°.(-35 - 25)]
_}W r140, = (140, MAX  r141, = r141,-MAX
. AEAFE . .
N cAY 1140, = 1140, MIN  r141, = ri41,-MIN
#u] Mg J The error amplifier output voltage is
—_— defined by the following equation
T 2 A4 (r140"+r141 )
\Y Vs, + Vgs,, + Vdy)
7 Mo ety (
2 5} 3 g A
IF1L VT Az BgNE 170, = 3480 170, = 170, -MIN
I 711, = 256 711, = 1711,:0.80-0.907
R70 L{;; g;. 1712, - 244 1712, = 1712,-0.90-0.907
R140 3.48%
33, .k ( ;165 . 172, - 14700 172, = 72,-MIN
R140 £3.32k
NI Rl“m n4 SGRIL T 2 4, = 49.9 r4, = rd,-MIN
P x /500 +10v
\D 17 Lot ,l ; r44, - 604000 1144, - 1144, MAX
. PP ol c S ¥ . .
s 2 INgORL B pagx CApssiTH Vref, = 10.00 Vret, = 10.01795
75k A ) 1
26,1k = .
N A, ‘l;g — 170, = 70,-MAX
R w7 T4, = (711,1.10-1.003
. Restsaoon ,7459 ‘ﬁfim 1712, = 1711,1.01-1.103
FaA 172, - 172, MAX
O S) 4, = r4-MAX
g 1144, = 1144, MIN
Norl Vref,, = 9.9783
VT A" 1 ! e
%2 VIT 7 : +
o R ™ (s, T2, 112 | T, < 110,
temperature range. o o ap
thermister resistance - [ viety . VEu Ry
M 711, + 70, r4, + 1144
) = 351000t = 126700 \ Tty 170y chy + 1144y,
= - VE,, - Vx,
g = 269000 g = 100000 MM

|
M - l'144rM
g = 207800 Ry © 79420 VMM = VxM + IM'MM :negative input voitage of 14
n% = 161700
VE,, + Av,," VM,

VIN, = —M MMy,
EOL tolerance: +/- 1.3% over entire temperature range M Ay *m
BOL tolerance +/- 1.07% at 0 and 5 degree "
s+~ 1.03% at 10 and 15 degree rb = 26100 + 681
+{- .96% at 20 and 25 degree +/- 0.84% at 30 degree N &

‘ t, - rb,-0.999 [ 510840 - 25))

thy = t,1.0012{1 - (5-10) 8.(- 10 - 25) ]
5, < 1000

120.8 ntx = "1‘1-013"~°’°7""| = 11,0.9893-0.987

J 2 10, 150 = 1,-1.0103-1.017n = 1t,-0.9897.0.987 5, 5, MIN (5, = 15 -MAX

K = 20. 25dx, = t,-1.013-1.00&tn, = t,-0.987-0.9904 rbt : The total resistano;e of the series thermisters in
parallel with 26.781k, and in series with rS
L=30  rx = r-1.013-1.0000n = r-0.987-0.9906 FEIMIN, - ""T‘L 5
M =1.3 (1:nominal, 2:mimimum, 3:maximum} (gﬂ;j v by
Vgs, = 8.75 Vgs, = 4 Vgs, - 9.5 1
vd, = 0.45 Vd, = 0.40 Vd, = 0.5 BMAX 1 + 155
(2%, by



p : VIT level selection resistance
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