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Abstract—Single-inductor-multiple-output (SIMO) DC-DC
converters offer a compact power management solution in low
power applications for simultaneously powering multiple DC
loads. While using a time-interleaved PWM control technique,
there exist multiple feasible switching sequences in a SIMO
converter. The primary research focus in the recent past remains
in minimizing the cross regulation and coupling effects. However,
there has been a little emphasis on the design of the switching
sequence for minimizing the RMS inductor current in order
to minimize the conduction losses. This paper is aimed in
finding a suitable switching sequence for the reduction in the
RMS value of the inductor current 𝑖𝐿 in a SIMO converter.
The primary objectives are to (i) find the practically feasible
switching sequences, (ii) identify the sequence with the lowest
RMS value of 𝑖𝐿 at a given operating condition, and (iii)
develop an optimal algorithm for dynamically varying operating
conditions. A prototype of dual-output buck converter is made.
A three-output simulated and a two-output experimental case
studies are considered, and analytical predictions are found to
be consistent with the results.

I. INTRODUCTION

The need for more sophisticated features within a compact
size poses greater design challenges for the portable device
manufacturers. In these devices, multiple modules such as
liquid crystal display (LCD) monitor, light emitting diode
(LED) backlight, audio and several signal processing units
require different operating voltages [1]- [2]. The use of
standalone converters [3]- [5] for powering each I/O device
increases the component count and occupies more device
area. Among all the solutions available, a single-inductor
multiple-output (SIMO) converter is often preferred in which
a single inductor is shared between the multiple output levels
in a time-multiplexed manner [6]- [8]. However, this type of
converter suffers from cross-regulation issues when there is a
load change, since all the output terminals are connected to
the same switch node point [9]. Various methods have been
proposed in the literature to overcome the cross regulation
problem in a SIMO converter, which are mainly focussed on
design and control aspects [10]- [15]. The efficiency of the
SIMO converter is predominantly affected by the RMS value
and ripple of the inductor current, which are characterized
by the switching sequence of output levels. To the best of
our knowledge, none of the research methods extensively
focuses on the aspects from the RMS and/or ripple current

Fig. 1. Schematic of the single-inductor three output (SITO) buck converter.

reduction for a suitable choice of the switching sequence. This
is particularly important as the switching/driver losses remain
more on less constant for almost all practically recommended
switching sequences. Thus, the minimization of conduction
losses remains a differentiating factor for improving the
steady-state efficiency, which is primarily affected by the RMS
value of the inductor current. This paper mainly focusses on
to identify the right switching sequence of the output voltage
levels in order to minimize the RMS value of the inductor
current and to investigate whether this also minimizes the
ripple current. Further, it is also shown that a wrong choice
of the switching sequence considerably increases the RMS
inductor current.

II. SINGLE-INDUCTOR TRIPLE-OUTPUT BUCK

CONVERTER

Fig. 1 shows the schematic of a SIMO buck converter with
three output voltage levels. The inductor is time-multiplexed
between the output voltages 𝑣𝑜1, 𝑣𝑜2, and 𝑣𝑜3 through
the respective MOSFETs 𝑆1, 𝑆2, and 𝑆3. Thus, at any
given instant within a switching cycle, the converter
can undergo six possible switching configurations, namely

∙ 𝐶1 ⇒ 𝑆𝑚, 𝑆1 ∙ 𝐶4 ⇒ 𝑆𝑚, 𝑆1

∙ 𝐶2 ⇒ 𝑆𝑚, 𝑆2 ∙ 𝐶5 ⇒ 𝑆𝑚, 𝑆2

∙ 𝐶3 ⇒ 𝑆𝑚, 𝑆3 ∙ 𝐶6 ⇒ 𝑆𝑚, 𝑆3

(where 𝑆𝑚, 𝑆1, 𝑆2, and 𝑆3 indicate active high gate
signals for the respective MOSFETs.)
Using a combination of the above switches, a number of
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Fig. 2. Waveforms for case 1 (a) Inductor voltage (b) Inductor current 𝑖L (c)
Gate signals to switches

switching configurations can be generated. The objective is
to identify all such configurations, then to find the set of
feasible solutions among them (which are realizable with
0<𝑑<1) (Step 1). Thereafter, these can be considered to
devise an optimal solution (Step 2). In order to reduce the
switching and driver losses, it is practically recommended
that each switch can undergo a change in its state once in
a periodic switching cycle with the time period 𝑇s. For low
power applications, it can be shown that switching losses
would be more or less the same, irrespective of the switching
sequences as discussed above.

A. Possible switching Configurations and Formulating Steady
State Parameters

For the single-input three output (SITO) converter as shown
in Fig. 1, a combination of C1, C2, C3, C4, C5 and C6
yields eighteen different switching configurations. Fig. 2
shows the waveform for one of the configurations (denoted
by case 1). However, the formulation of the steady state
parameters for individual configurations is a tedious task,
given the fact that a conventional state-space averaging method
may not be accurate enough. This is because of ignoring
the ripple information. An alternative averaging technique
using the inductor current ripple can be used [16], and the
parameters can be found using the inductor volt-second and
capacitor-charge balance equations.
For case 1:

(𝑚+ 𝑝)𝐷𝑚 + (𝑝+ 𝑞) (𝐷1 −𝐷𝑚)− 2
𝑣𝑜1
𝑅1

= 0;

(𝑟 + 𝑞)𝐷2 − 2
𝑣𝑜2
𝑅2

= 0;

(𝑟 +𝑚)𝐷3 − 2
𝑣𝑜3
𝑅3

= 0;

(𝑣𝑖𝑛 − 𝑣𝑜1)𝐷𝑚 − 𝑣𝑜1 (𝐷1 −𝐷𝑚)− 𝑣𝑜2𝐷2 − 𝑣𝑜3𝐷3 = 0;

TABLE I
STEADY STATE PARAMETERS FOR THE POSSIBLE SWITCHING

CONFIGURATIONS

Case Combination 𝐷1 𝐷2 𝐷m 𝑖L,rms Δ𝑖L

1 C1→C4→C5→C6 0.45 0.11 0.26 5.29 4.62

2 C1→C4→C6→C5 0.43 0.21 0.25 5.28 4.37

3 C2→C1→C4→C6 0.39 0.18 0.27 5.26 4.32

4 C2→C3→C6→C4 0.55 0.14 0.23 5.16 3.19

5 C3→C6→C4→C5 0.49 0.17 0.24 5.13 2.82

where 𝐷3 = 1−𝐷1 −𝐷2) and 𝑝, 𝑞, and 𝑟 can be expressed
in terms of the four basic variables 𝑚, 𝐷1, 𝐷2, and 𝐷m; thus,
their unique solutions can be obtained by solving the above
four equations. Table I shows the results of a SITO converter
with a parameter set: 𝑣in = 8 V, 𝑣o1 = 1 V, 𝑣o2 = 1.8 V, 𝑣o3 =
3.3 V, 𝑅1 = 0.4 Ω, 𝑅2 = 2.6 Ω,𝑅3 = 1.75 Ω, 𝐿 = 4 𝜇H, and 𝑓s
= 100 kHz. The combinations given in Table I are five feasible
switching configurations which are realizable with 𝑜 < 𝑑 < 1;
thus, the Step 1 of the analysis is now complete. The next
subsection focusses on the Step 2, i.e., identifying the optimal
solution among these feasible configurations. It is to be noted
that the RMS value of the inductor current 𝑖L,rms can be found
as a function of the four basic variables. For case 1, the 𝑖L,rms

is obtained as

𝑖2𝐿,𝑟𝑚𝑠 =
(

𝑚2+𝑝2+𝑚𝑝
3

)
𝐷𝑚 +

(
𝑝2+𝑞2+𝑝𝑞

3

)
(𝐷1 −𝐷𝑚)

+
(

𝑞2+𝑟2+𝑟𝑞
3

)
𝐷2 +

(
𝑚2+𝑟2+𝑚𝑟

3

)
(1−𝐷1 −𝐷2)

(1)

B. Efficiency optimization

Table I shows that the minimum values of 𝑖L,rms and the
ripple current Δ𝑖L are obtained for case 5, in which the
conduction losses can be expected to be minimum by virtue of
the RMS optimization. While case 5 remains the best case, the
switching configuration in case 1 is identified to have higher
𝑖L,rms among all the feasible one given in Table I.

Using the same output voltages, the output power levels
are varied, and the optimal solution is shown in Table II. The
deviation variable 𝛿𝑖L,rms(%)

𝛿𝑖𝐿(𝑟𝑚𝑠) (%) =

(
𝑖𝐿(𝑟𝑚𝑠) (𝑤𝑜𝑟𝑠𝑡𝑐𝑎𝑠𝑒)

𝑖𝐿(𝑟𝑚𝑠) (𝑏𝑒𝑠𝑡𝑐𝑎𝑠𝑒)
− 1

)
∗ 100 (2)

is the percentage difference in 𝑖L,rms, and the same for
the ripple current is 𝛿Δ𝑖L. The output power levels are
taken as 𝑃o1,𝑃o2 and 𝑃o3. This can be as large as 4% and
40% respectively. Thus, an improper choice of the switching
sequence will have a considerable impact on the overall
converter efficiency, in which the optimal switching sequence
is of particular interest. It is reasonable to synthesize the
sequence based on the output switches, because the input
switch 𝑆m is turned on at every rising edge of the clock
and 𝑆m is turned off based on the net output power demand,
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TABLE II
VARIATION OF 𝑖L FOR DIFFERENT POWER LEVELS

Optimal
turn-on

sequence

𝑃o1

(W)
𝑃o2

(W)
𝑃o3

(W)
𝛿𝑖L,rms

(%)
𝛿Δ𝑖L
(%)

S3→S1→S2 0.63 3.13 6.25 3.90 39.8

S2→S1→S3 3.13 0.63 6.25 0.30 0.46

S2→S1→S3 6.25 3.13 0.63 0.14 4.40

S2→S3→S1 6.25 0.63 3.13 0.29 11.8

S2→S1→S3 0.83 8.33 0.83 0.28 6.20

S2→S1→S3 3.13 6.25 0.63 0.40 7.30

which is taken care by the output feedback controllers. Thus,
the number of feasible switching sequence is further reduced
to six from eighteen. The switching sequence is generally
decided by the output voltage levels. The output 𝑣o1<𝑣o2<𝑣o3
implies the switching sequence to be S3→S2→S1 (if it is
feasible). However, Table II shows that the above choice does
not necessarily guarantee the minimum RMS inductor current.

C. Effect of change in operating conditions

Figs. 3–5 show the effect of deviation in 𝑖L,rms between
the best case and the worst case for different operating
conditions. For each graph, one of the variables among
switching frequency 𝑓s, net power 𝑃 , and input voltage 𝑣in
is varied while keeping the other parameter at their nominal
values as given in Section II-A. It is clear from the Figs. 3–5
that the sequence optimization is more pronounced for a
higher 𝑣in and/or lower 𝑓s and power 𝑃 , in which 𝛿𝑖L,rms

(%) deviation is quite prominent; thus, the efficiency would
considerably differ between the best and the worst cases.
Fig. 6 shows the combined effect of change in operating
conditions,with 𝑃 and 𝑣in in the axes limits and each surface
corresponding to decreasing 𝑓s.

Fig. 3. Effect of change in frequency 𝑓s on 𝛿𝑖L,rms (%)

Another important factor in determining the 𝛿𝑖L,rms (%)
deviation is the number of output terminals of the SIMO
converter. From analysis, it is found that the difference
in 𝑖L,rms between different switching configurations is

Fig. 4. Effect of change in input voltage 𝑣in on 𝛿𝑖L,rms (%)

Fig. 5. Effect of change in total Power 𝑃 on 𝛿𝑖L,rms (%)

significantly high for relatively less number of output levels of
SIMO converter. However, for a converter with higher number
of output levels (typically, above four), the difference in 𝑖L,rms

between the feasible switching configurations is relatively low;
thus, the the choice of the switching sequence makes little
difference in efficiency. Besides, for single-input dual output
(SIDO) or SITO converters, the deviation in 𝛿𝑖L,rms is much
more prominent, which makes the analysis interesting.

III. GENERIC ALGORITHM FOR OPTIMAL SEQUENCE

The case study in Section II-B indicates that the optimal
switching sequence for a SIMO converter can be different from
the sequence as demanded by the output voltages. This section
focusses on developing a generic algorithm for deciding the
optimal sequence. The same input parameters used in Table I

Fig. 6. Combined effect of change in operating conditions 𝑓s, P and 𝑣in on
𝛿𝑖L,rms (%)
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TABLE III
INDIVIDUAL PRIORITY QUEUES BASED ON OUTPUT VOLTAGE AND

CURRENT

Case Turn-on
sequence

Priority
based

on
Voltage

Priority
based

on
Current

1 S3→S2→S1 1 4

2 S3→S1→S2 2 3

3 S2→S3→S1 3 6

4 S2→S1→S3 4 5

5 S1→S3→S2 5 1

6 S1→S2→S3 6 2

are chosen to verify whether the algorithm leads to the same
optimal solution (case 5 in Section II-B).

A. Identifying the output Voltage and Current level orders

The output voltages and load currents for a SITO converter
are 𝑣o1 = 1 V, 𝑣o2 = 1.8 V, 𝑣o3 = 3.3 V, and 𝐼o1 = 2.5 A,
𝐼o2 = 0.69 A, 𝐼o3 = 1.88 A.
Thus, 𝑣o1<𝑣o2<𝑣o3 and 𝐼o2<𝐼o3<𝐼o1

B. Forming priority queue based on the order

Once the orders have been determined, a priority queue of
all the possible switching sequences is to be formed. The
priority queue is the set of all sequences with the sequence
that follows the voltage (or current) level order and most
closer sequence are placed at highest priority. For instance,
if the order of voltage levels are 𝑣o1<𝑣o2<𝑣o3, then the
switching sequence S3→S2→S1 receives the highest priority.
Thus, based on the output levels and currents, Table III gives
the priority of different switching sequence.

C. Identification of a sequence by the combination in voltage
and current priorities

Using the priority queues given in Table III, the optimal
switching sequence need to be identified. For simplicity of
analysis, a linear weighing function is used here (equal
weightage given to both the queues) to identify the overall
highest priority sequence. For some cases, however, it might
involve a non-linear weighing function.

D. Selection of optimal switching sequence

Table IV gives the priority of the sequence using the
technique described in Section III A. The final step is to
identify the feasibility of switching sequence starting from
highest priority. This involves formulating the steady-state
equations for the particular sequence and checking if they
yield a valid solution. The highest priority feasible sequence
is the optimal solution. From Table IV, S3→S2→S1 is

TABLE IV
COMBINED PRIORITY QUEUE

Case Turn-on
sequence

Priority

1 S3→S2→S1 1

2 S3→S1→S2 1

3 S1→S3→S2 3

4 S1→S2→S3 4

5 S2→S3→S1 5

6 S2→S1→S3 6

checked for feasibilty. However, it gives an invalid solution.
Next, S3→S1→S2 is chosen which indeed gives a feasible
steady-state solution. Hence, the sequence S3→S1→S2 is
identified as the optimal sequence, which is the same as found
in Sec.II-B. Thus, the algorithm repeats once the operating
condition changes.

IV. OPEN-LOOP MODELLING OF THE SIMO CONVERTER

Once the optimal switching sequence is chosen for a given
set of nominal parameters, a state-space model of the converter
is needed for compensator design. The inductor current ripple
based state-space averaging technique is used to preserve the
ripple current information.
The optimal case, i.e. case 5 from Section II is chosen. It
comprises of four switching configurations, namely C3, C6,
C4, and C5. The variables 𝑝, 𝑞, and 𝑟 can be expressed in
terms of the basic variables 𝑚, 𝐷i and 𝑣oi, where 𝑖 = 1, 2, 3
as

𝑝 = 𝑚+
(𝑣𝑖𝑛 − 𝑣𝑜3)𝐷𝑚𝑇𝑠

𝐿

𝑞 = 𝑝− 𝑣𝑜3(1−𝐷1 −𝐷2 −𝐷𝑚)𝑇𝑠

𝐿

𝑟 = 𝑚+
𝑣𝑜2(𝐷2)𝑇𝑠

𝐿
(3)

The average inductor current over a switching cycle 𝑇𝑠, as
shown in Fig. 1 is obtained as

𝑖𝐿 =
(𝑚+ 𝑝)

2
𝐷𝑚 +

(𝑝+ 𝑞)

2
(1−𝐷1 −𝐷2 −𝐷𝑚)

+
(𝑞 + 𝑟)

2
𝐷1 +

(𝑟 +𝑚)

2
𝐷2 (4)

The state-space model is derived for one of the four switching
configurations C4 at which 𝑆𝑚 = 𝑆1 = 𝑆3 = 0 and 𝑆2 = 1.
However, in a similar ways, the state-space model for other
configurations ca be derived. The 𝑖L, 𝑣o1, 𝑣o2, and 𝑣o3 are the
state-variables. Then, for C4 (1-𝐷1-𝐷2)𝑇s<𝑡<(1-𝐷2)𝑇s, the
state-equations are given as,

𝑑𝑖𝐿
𝑑𝑡

= −𝑣𝑜1
𝐿
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𝑑𝑣𝑜1
𝑑𝑡

= − (𝑟 + 𝑞)

2𝐶1
− 𝑣𝑜1

𝑅1𝐶1

𝑑𝑣𝑜2
𝑑𝑡

= − 𝑣𝑜2
𝑅2𝐶2

(5)

𝑑𝑣𝑜3
𝑑𝑡

= − 𝑣𝑜3
𝑅3𝐶3

where using charge balance across the capacitor 𝐶1,

(𝑟 + 𝑞)

2
=

𝑣𝑜1
𝑅1

𝐷1 (6)

Thus, using (5) and (6), the state space model for configuration
C4 is obtained as

⎡
⎢⎢⎣

˙𝑖𝐿
˙𝑣𝑜1
˙𝑣𝑜2
˙𝑣𝑜3

⎤
⎥⎥⎦ =

⎡
⎢⎢⎢⎢⎣

0 0 − 1
𝐿 0

0 − 1
𝑅1𝐶1

0 0

0 0 − 1
𝑅2𝐶2

(
1 +

1

𝐷2

)
0

0 0 0 − 1
𝑅3𝐶3

⎤
⎥⎥⎥⎥⎦

⎡
⎢⎢⎣
𝑖𝐿
𝑣𝑜1
𝑣𝑜2
𝑣𝑜3

⎤
⎥⎥⎦

(7)

Once the state-space model of all the individual configurations
are identified, the overall state-space model over a switching
cycle 𝑇𝑠 can be obtained.

V. HARDWARE IMPLEMENTATION

A. Implementation of the proposed scheme

A hardware prototype is made, the setup diagram is shown
in Fig. 7, and the experimental results in Figs. 8-11. Voltage
mode DPWM control methods are considered for individual
output feedback loops, which implemented using an FPGA
device.

The nominal parameters are as 𝑣in ∈ [5V,−12V], 𝑣oi =
[1V − 5V], 𝐿 = 4 𝜇H, 𝐶1, 𝐶2, 𝐶3 = 100 𝜇F, 𝑃max=20 𝑊 .
A single-inductor-dual-output (SIDO) is implemented using a
voltage DPWM control technique with 𝑣in = 8 V, 𝑣o1 = 1 V,
and 𝑣o2 =3.2 V using the switching frequency of 𝑓s = 500 kHz.
Two different sets of power levels are considered with each
consisting two different switching configurations of which
steady-state experimental results are shown in Figs. 8-11. The
analysis of a SIDO converter is similar to SITO converter
shown in Section II. While four configurations seem to be
possible, for the two sets of the power levels, only two feasible
configurations (denoted by case 1 and case 2) exist for each
set of the power levels. case 1 is the one when 𝑣o1 is turned on
first followed by 𝑣o2, and the reverse sequence is represented
by case 2.

B. Discussion

The experimentally measured parameters are summarized
in Table V. While the measured parameters slightly deviate
from their analytical values, because of practical parasitic and
voltage drops, the predictions of the best and worst cases
seem to be consistent for both the cases. The Table V shows
that case 2 is the optimal switching sequence with smaller
𝑖L,rms as well as 𝛿𝑖L) for both the power levels. This is
consistent with the result from the algorithm. For both the

Fig. 7. Experimental setup of the system

Fig. 8. Waveforms for P1 = 1 W and P2 = 4.8 W when 𝑣o2 is turned on
first (case 2), time scale = 2 𝜇s

Fig. 9. Waveforms for P1 = 1 W and P2 = 4.8 W when 𝑣o1 is turned on
first (case 1), time scale = 2 𝜇s
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TABLE V
EXPERIMENTAL RESULTS FOR THE SIDO CONVERTER

P1 = 1 W,

P2 = 4.8 W

𝑖L Parameters Case 1 Case 2

Ripple 0.9 A 0.6 A

rms value 2.50 A 2.45 A

P1 = 3.8 W,

P2 = 1 W

𝑖L Parameters Case 1 Case 2

Ripple 0.56 A 0.42 A

rms value 4.07 A 3.66 A

Fig. 10. Waveforms for P1 = 3.8 W and P2 = 1 W when 𝑣o2 is turned on
first (case 2), time scale = 2 𝜇s

cases, 𝑣o1<𝑣o2 with 𝐼o1<𝐼o2 (and vice-versa). This should
have resulted in case 1 being optimal for the second set.
However feasibility analysis in Step4 of the algorithm rules
it out. Hence, it is found that case 2 (S2→S1) is optimal for
both. It is also found that the differences in 𝑖L,rms and 𝛿𝑖L
seem to be considerably high between two cases with almost
10 % and 33 % respective deviations for 𝑃1 = 3.8 W and 𝑃2
= 1 W. Thus, an improper choice of the switching sequence
may lead to higher conduction losses, which would eventually
degrade the steady-state efficiency.

VI. CONCLUSIONS AND FUTURE WORK

In this paper, the method to find an optimal switching
sequence (and thus, improving efficiency) was discussed
for minimizing the RMS current in a SIMO converter. A
more detailed mathematical (optimization) framework can be
developed for a more generic SIMO converter.The Generic
Algorithm discuussed in Sec. III concluded our study. The
priority queue can be based on three output parameters:- (1)
voltage level (2) current level (3) power level. In this paper,
only first two factors were considered using a linear weighing
function. The effect of the the third factor using non-linear
weighing function involves rigorous mathematical analysis and
can be the scope of future study.

REFERENCES

[1] MAXIM, “Dual-output (positive and negative), DC–DC converter for
CCD and LCD,” Maxim Datasheet Tech. Rep. MAX685, MAXIM,
Sunnyvale, CA, U.S., Apr. 1988.

Fig. 11. Waveforms for P1 = 3.8 W and P2 = 1 W when 𝑣o1 is turned on
first (case 1), time scale = 2 𝜇s

[2] C. Chae, H. Le, K. Lee, G. Cho, and G. Cho, “A single-inductor step-up
DC–DC switching converter with bipolar outputs for active matrix OLED
mobile display panels,” IEEE J. Solid-State Circuits, vol. 44, no. 2, pp.
509–524, Feb. 2009.

[3] J. Choi and H. Cha, “A processor power management scheme for
handheld systems considering off-chip contributions”, IEEE Trans Ind.
Informat., vol. 6, no. 3, pp. 255–264, Aug. 2010.

[4] S. Chakraborty, A. Jain, and N. Mohan, “A novel converter topology
for multiple individually regulated outputs”,IEEE Transactions on Power
Electronics, vol. 21, no. 2, pp. 361–369, Mar. 2006.

[5] J.-J. Lee and B.-H. Kwon, “DC–DC converter using a multiple-coupled
inductor for low output voltages”, IEEE Trans. Ind. Electron., vol. 54,
no. 1, pp. 467–478, Feb. 2007.

[6] D. Ma, W. Ki, C. Tsui, and P. Mok, “Single-inductor multiple-output
switching converters with time-multiplexing control in discontinuous
conduction mode”, IEEE J. Solid-State Circuits, vol. 38, no. 1, pp.
89–100, Jan. 2003.

[7] D. Ma, W.-H. Ki, and C.-Y. Tsui, “A pseudo-CCM/DCM SIMO switching
converter with freewheel switching”, IEEE J. Solid-State Circuits, vol. 38,
no. 6, pp. 1007–1014, Jun. 2003.

[8] M. Huang and K. Chen, “Single-inductor multi-output (SIMO) DC–DC
converters with high light-load efficiency and minimized cross-regulation
for portable devices”, IEEE J. Solid-State Circuits, vol. 44, no. 4, pp.
1099–1111, Apr. 2009.

[9] H. Matsuo, “Comparison of multiple-output DC–DC converters using
cross regulation”,IEEE Trans. Ind. Electron. Control Instrum., vol.
IECI-27, no. 3, pp. 176–189, Aug. 1980

[10] E. Bayer and G. Thiele, “A single-inductor multiple-output converter
with peak current state-machine control”, in Proc. IEEE 21st Annu. Appl.
Power Electron. Conf. Expo., 2006, p. 7.

[11] D. Trevisan, P. Mattavelli, and P. Tenti, “Digital control of singleinductor
multiple-output step-down DC–DC converters in CCM”, IEEE Trans. Ind.
Electron., vol. 55, no. 9, pp. 3476–3483, Sep. 2008.

[12] M.-H. Huang, Y.-N. Tsai, and K.-H. Chen, “Sub-1 V input
single-inductor dual-output (SIDO) DC–DC converter with adaptive
load-tracking control (ALTC) for single-cell-powered systems”, IEEE
Trans. Power Electron., vol. 25, no. 7, pp. 1713–1724, Jul. 2010.

[13] A. Pizzutelli and M. Ghioni, “Novel control technique for single
inductor multiple output converters operating in CCM with reduced
cross-regulation”,in Proc. 23rd Annu. IEEE APEC Expo., Feb. 2008, pp.
1502–1507.

[14] H. P. Le, C. S. Chae, K. C. Lee, S. W. Wang, G. H. Cho, and G. H.
Cho, “A single-inductor switching DC–DC converter with five outputs and
ordered power-distributive control”, IEEE J. Solid-State Circuits, vol. 42,
no. 12, pp. 2706–2714, Dec. 2007

[15] M. Belloni, E. Bonizzoni, E. Kiseliovas, P. Malcovati, F. Maloberti, T.
Peltola, and T. Teppo, “A 4-output single-inductor dc–dc buck converter
with self-boosted switch drivers and 1.2 A total output current”, in Proc.
IEEE ISSCC Dig. Tech. Papers, Feb. 2008, pp. 444–445

[16] Patra, P., Patra, A., Misra, N.: “A single-inductor multiple-output
switcher with simultaneous buck, boost and inverted outputs,” IEEE
Trans. Power Electron.,vol. 27, no. 4, pp. 1936–1951, Apr. 2012

3083


	MAIN MENU
	Go to Previous View
	Help
	Search
	Print
	Author Index
	Table of Contents


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.500 x 11.000 inches / 215.9 x 279.4 mm
     Shift: move up by 3.60 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20170330081459
       792.0000
       US Letter
       Blank
       612.0000
          

     Tall
     1
     0
     No
     675
     322
     Fixed
     Up
     3.6000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     6
     5
     6
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 1
     Trim: none
     Shift: move up by 3.60 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     322
     Fixed
     Up
     3.6000
     0.0000
            
                
         Both
         1
         SubDoc
         1
              

      
       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     6
     0
     1
      

   1
  

 HistoryList_V1
 qi2base




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


