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Overview

The LS 50.4V/167F Ultracapacitor Modules have high energy and low ESR to
meet energy storage and power delivery requirements.

The cells used in the modules have 2.8 V maximum voltage rating and are
connected in series to get higher operating voltage of modules. To meet the
long cycle life requirements, the cells operate under 2.8V. In addition, all the
cells are balanced by balancing circuit connected parallel to each cell.

If any cell in the module has gone into an over voltage condition, an alarm
signal will indicate. The signal is available for monitoring the abnormal cell
voltage (2.8V nominal with 2.75V~2.85V range due to tolerances)

Item Value Comments
Rated Capacitance F 166 3000F unit 18 series
Max. Voltage Vv 50.4 2.8V/cell
ESR(DC) mg2 6.5 (Max.)
Rated Current A 150 RMS
Ambient Temp. T -40 ~ 65 Storage @ -40 ~ 70
Ambient Humidity % 0~95 Storage @ 0 ~ 100
Weight kg 172
Dimension-W mm 190
Dimension-D mm 416
Dimension-H mm 184




Description

Identification of features

* Product Image

<Fig. 1> Product Image




Part Description
= Qutput terminal

- They are designed to connect directly to a ring or a bus bar. The positive
and negative terminals have each hole for the screw. The threaded size is
M6. Wave washers are required to ensure long term, reliable connections.
When implementing torque to the terminals, it is suggested to apply the
maximum torque for the M6 bolt and screw hole. Because the modules have
a very low ESR, total ESR will be affected by a ring lug, bus bar or torque.
Therefore, it needs more attention to assemble the modules.

* Thermistor

- The NTC thermistor is used for module temperature monitoring. The
temperature output is also available via the connector supplied with the
module. The resistance measured through the thermistor relates to
temperature according to the DK Sensor 10K@ 25T resistance to
temperature chart for the appendix I.




System Design

* Module to module connections

<Fig. 3> Parallel Connection of Modules




Monitoring connector

- The output of connector is tabulated below.

Pin # Wire color Pin out Signal Max. current
1 Red GND
2| B | oniorng | towomne | S™A
signal
3 Not used
4 Black TEMP

- Pin 1 is connected with monitoring connector output signals receiver

circuitt s ground. The output signals are isolated from the capacitor
voltage and from chassis ground. The recommended voltage is 5V DC.

- When a cell in the module goes into over voltage condition, pin 2 has alarm

signal. When every cell voltage is not over voltage state, the output of Pin
2 is high. If any cell in the module is exceeding normal voltage, the voltage
balancing circuit becomes active and starts to discharge the cell to become
normal voltage range. Then the output of Pin 2 goes low. At this time, user
should stop charging. However, in order to use the signal, the user needs
to attach a pull-up resistor(typically 1k ) to pin 2 and a 5V supply.

- When the cell voltage is below the threshold, the voltage balancing circuit

becomes inactive and the cell stop discharging. At the same time, the
output of Pin 2 goes high. Pin 2 output is indicated by LED. The output
signal receiver circuit is as following.




Elach : TEMPERATURE R LED
4 4 _I Hot ured 1 g
3 3 " Cell voltage
Erovn WM E LED .
o o - o condition
Rad GHND
1 1 oM Over voltage
GHD OFF Harmal levels
Monitoring
connector User circuit

<Fig. 4> Typical output signal receiver circuit to the monitoring connector

- Pin 3 is not used.

- Pin 4 is connected with a NTC thermistor for temperature monitoring.
According to temperature variation in the module, the resistance of the
thermistor is determined. The resistance is 10KQ with one-percent error,

o

when the internal temperature in the module is 25 C

<Fig. 5> Monitoring connector




Mounting

Fig. 6 shows the mounting positions of the module.

5 o © © © © © 3
Ly :
® © > ® ®
® ®
. ILS imon o| 1/0mm
® & e
)< M
© (
Q@ @ o &) o @ &
396mm |

<Fig. 6 Mounting Positions>




Maintenance

Power Rating

The rated voltage and current of the module max 50.4V and 150A. If the applied voltage is
over 50.4V, charging the module should be stopped. And the allowable low voltage level of
the module depends on the user’s requirements, but full discharging to OV does not affect the
module performance.

Temperature

The module has its optimal operating temperature range of -40 to 65. Over 70°C, charging
and discharging should be stopped to expect its performance and life cycle.

Maintenance

The module has its expected life cycle over 10years at normal conditions. However the life cycle of
the module may be decreased in high temperature condition or over voltage charging.

If following abnormal module performances are detected, operation should be stopped and
checking the electrical & mechanical connections is recommended.

- Monitoring high temperature in normal operating conditions
- Internal resistance increase or initial voltage drop increase

- Deformation of the module case




Contact Information

LS Ultracapacitor

LS Mtron
555, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do
431-831, Korea

Tel. +82-31-428-4720
Fax. +82-31-428-4691
E-mail. ultracapacitor@Ismtron.com
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T(C) Rumin(h2) Reent(kd) Rmax(kD) DR{%) Dr(c)
-1 33.74 34.51 35.28 2. 26% 0.43
lu] 32.07 32.78 33.50 2.21% 0.43
1 30.48 31.14 31.81 2.15% 0.42
2 28.85 2860 30.22 2.10% 0.41
3 27.57 28.14 28.72 2.05% 0.40
4 26.24 26.78 27.30 2.00% 0.40
5 24.87 25.48 2558 1.85% 0.38
5] 23.78 24.23 24 .60 1.80% 0.38
7 22 64 23.07 23.49 1.85% 0.37
B 21.57 21.88 22.38 1.80% 0.37
a 20.58 20.82 21.28 1.75% 0.38
10 1860 18.84 20.27 1.70% 0.35
11 18.66 18.00 18.31 1.65% 0.34
12 17.83 18.12 18.41 1.80% 0.34
13 17.01 17.28 17.54 1.55% 0.33
14 16.24 16.48 18.73 1.51% 0.32
15 15.50 15.73 15.68 1.468% 0.31
16 1480 15.01 15.22 1.41% 0.30
17 14.14 14.33 14.53 1.36% 0.30
18 13.51 13.65 13.87 1.32% 0.28
18 12.81 13.08 13.24 1.87% 0.28
20 12.35 12.50 12.65 1.83% 0.27
21 11.81 11.85 12.08 1.18% 0.28
22 11.26 11.42 11.55 1.13% 0.25
23 10.87 10.82 11.04 1.08% 0.24
24 10.34 10.45 10.58 1.04% 0.24
25 2.800 10.00 10.10 1.00% 023
26 8472 a.572 8.671 1.04% 0.24
27 8084 9,164 82684 1.08% 0.25
28 B.G7T 8.778 B8.875 1.13% 0.28
28 8.308 8.408 B8.505 1.18% 0.27
30 7857 8.084 B8.153 1.22% 0249
31 T.G22 T.T16 T.817 1.26% 0.30
32 7.304 7.400 7458 1.30% 0.31
33 7.000 7085 7.181 1.35% 0.32
34 6.711 G.805 G.800 1.38% 0.33
35 6.438 6.528 G.G22 1.43% 0.35
36 6.173 G.265 §.357 1.47% 0.38
T 5822 6.013 G.104 1.62% 0.37
38 5683 S.778 5.862 1.66% 0.38
39 5.455 5.543 5.6831 1.80% 040
40 5.237 5.324 5.411 1.64% 041
41 5020 5.114 5.200 1.68% 0.42
42 4.831 4.815 4. 550 1.72% 044
43 4641 4.724 4.807 1.768% 0.45
44 4 480 4.541 4623 1.80% 0.48
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I(C) Rumin () Reent() Remax() DR(%) DI(T)
45 4 287 4 367 4447 1.84% 0.47
46 4.122 4200 4.270 1.88% 0.48
47 3.864 4.040 4.118 1.82% 0.50
48 3.812 3.887 3.664 1.88% 0.51
48 3.668 3.741 3.818 2.00% 0.53
50 3.520 3.601 3.675 2.04% 0.54
51 3.207 3.4568 3.540 2.08% 0.55
52 3.270 3.330 3.410 211% 0.57
53 3.145 3217 3.285 2.15% 0.58
54 3.032 3.088 3.167 2.18% 0.58
55 2.821 2886 3.053 2.23% 0.61
56 2814 2878 2.844 2.27% 0.62

7 2712 2775 2.830 2.30% B4
58 2614 2675 2.738 2.34% 0.85
59 2520 2580 2 642 2.38% 088
80 2.430 2455 2.540 241% 0.68
81 2.344 2.401 2.480 2.45% 0.68
gz 2261 2317 2.375 2.48% 0.71
62 2.181 2237 2203 2.52% 0.72
64 2.105 2.150 2214 2.568% 0.74
65 2.032 2.085 2.130 2.60% 0.75
66 1.862 2.013 2066 2.63% 0.77
67 1.8684 1.845 1.867 2.67% 0.78
63 1.826 1.876 1.830 2.T0% .80
62 1.767 1.815 1.265 2.74% .81
Y] 1.707 1.755 1.203 2.77% .83
71 1.650 1.628 1.744 2.81% 0.84
T2 1.504 1.640 1.688 2.84% 0.88
73 1.541 1.588 1.631 2.88% 0.87
T4 1.480 1.534 1.578 2.801% 0.88
75 1.441 1.483 1.527 2.05% 0.0
Fil+] 1.204 1.435 1.478 2.88% 062
T 1.248 1.380 1.431 3.01% 0.63
78 1.204 1.344 1.285 3.05% 0.85
7 1 262 1.301 1.34] 3.08% 0.88
80 1.222 1.280 1288 3.11% .58
81 1.183 1.220 1.258 3.15% 1.04
82 1.145 1.181 1.218 3.18% 1.01
83 1.108 1.144 1.181 3.21% 1.03
84 1.074 1.108 1.145 3.25% 1.04
85 1.040 1.074 1.110 3.28% 1.048
86 1.008 1.041 1.078 3.31% 1.08

7 0.8785 1.008 1.043 3.34% 1.08
88 0.8484 0.8785 1.011 3.38% 1.11
89 0.8174 0.8488 08811 3.41% 1.12
a0 0.8804 08201 0.8517 3.44% 1.14
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