14-Bit PWM Timer (PWM)

This LSI has an on-chip 14-bit pulse-width modulgfWM) timer with four output channels. It
can be connected to an external low-pass filt@perate as a 14-bit D/A converter.

10.1 Features

Division of pulse into multiple base cycles to reduipple

Eight resolution settings

The resolution can be setto 1, 2, 64, 128, 2684, 4096, or 16384 system clock cycles.
Two base cycle settings

The base cycle can be set equal t&7 or T[256, where T is the resolution.

Sixteen operation clocks (by combination of eigdgtalution settings and two base cycle
settings)

Figure 10.1 shows a block diagram of the PWM (Di#gdule.

Internal clock
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Control
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-
Base cycle overflow DACNT
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DACR:  pwMx D/A control register (6 bits)
DADRA: p\wMX D/A data register A (15 bits)
DADRB:  pywMx D/A data register B (15 bits)
DACNT: pwMX D/A counter (14 bits)

Figure 10.1 PWMX (D/A) Block Diagram




10.2 Input/Output Pins

Table 10.1 lists the PWMX (D/A) module input andpmut pins.

Table 10.1 Pin Configuratior

Name

PWMX output pin O
PWMX output pin 1
PWMX output pin 2
PWMX output pin 3

Abbreviation 1/0
PWXO0
PWX1
PWX2
PWX3

10.: Register Description:

Output
Output
Output
Output

Function

PWM timer pulse output of PWMX_0 channel A
PWM timer pulse output of PWMX_0 channel B
PWM timer pulse output of PWMX_1 channel A
PWM timer pulse output of PWMX_1 channel B

The PWMX (D/A) module has the following registeffie PWMX (D/A) registers are assigned to
the same addresses with other registers. The eegjate selected by the IICE bit in the serial
timer control register (STCR). For details on thedule stop control register, see section 23.1.3,
Module Stop Control Register H, L, and A (MSTPCRESTPCRL, MSTPCRA).

PWMX (D/A) counter (DACNT)

PWMX (D/A) data register A (DADRA)
PWMX (D/A) data register B (DADRB)
PWMX (D/A) control register (DACR)

Peripheral clock select register (PCSR)
Note: The same addresses are shared by DADRA ai@RDAnd by DADRB and DACNT.
Switching is performed by the REGS bit in DRAC or DADRB.



10.3.1  PWMX (D/A) Counter (DACNT)

DACNT is a 14-bit readable/writable up-counter. Timgut clock is selected by the clock select bit
(CKS) in DACR. DACNT functions as the time base lioth PWMX (D/A) channels. When a
channel operates with 14-bit precision, it use®AICNT bits. When a channel operates with 12-
bit precision, it uses the lower 12 bits and igsdree upper two bits. DACNT cannot kccessed

in 8-bit units. DACNT should always be accessetigrbit units. For details, see section 10.4, Bus

Master Interface.

DACNT
Initial
Bit Bit Name Value R/W  Description
15t0 8 UC7 to UCO AllO R/W Lower Up-Counter
7102 UC8 to UC13 AllO R/W Upper Up-Counter
1 | 1 R Reserved
This bit is always read as 1 and cannot be modified
0 REGS 1 R/W Register Select

DADRA and DACR, and DADRB and DACNT, are
located at the same addresses. The REGS bit gecifi
which registers can be accessed. When changing the
register to be accessed, set this bit in advance.

0: DADRA and DADRB can be accessed
1: DACR and DACNT can be accessed




10.3.2 PWMX (D/A) Data Registers A and B (DADRA and DADRB

DADRA corresponds to PWMX (D/A) channel A, and DABRo PWMX (D/A) channel B. The
DADR registers cannot be accessed in 8-bit uniie. DADR registers should always be accessed
in 16-bit units. For details, see section 10.4, Biaster Interface.

DADRA

Initial
Bit Bit Name Value R/W  Description

15 to 2 DA13 to DAO All'l R/W D/A Data 13to O

These bits set a digital value to be convertedto a
analog value.

In each base cycle, the DACNT value is continually
compared with the DADR value to determine the duty
cycle of the output waveform, and to decide whetber
output a fine-adjustment pulse equal in width ® th
resolution. To enable this operation, this registest

be set within a range that depends on the CF# tie
DADR value is outside this range, the PWM output is
held constant.

A channel can be operated with 12-bit precision by
fixing DAO and DA1 to 0. The two data bits are not
compared with UC12 and UC13 of DACNT.

1 CFs 1 R/W Carrier Frequency Select

0: Base cycle = resolution (Tp4
The range of DA13 to DAO: H'0100 to H'3FFF

1: Base cycle = resolution (TR56
The range of DA13 to DAO: H'0040 to H'3FFF

0 1 R Reserved

This bit is always read as 1 and cannot be modified
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DADRB

Initial
Bit Bit Name Value

R/W

Description

15to 2 DA13 to DAO All 1

R/W

D/A Data 13to O

These bits set a digital value to be convertedto a
analog value.

In each base cycle, the DACNT value is continually
compared with the DADR value to determine the duty
cycle of the output waveform, and to decide whetber
output a fine-adjustment pulse equal in width ® th
resolution. To enable this operation, this registest

be set within a range that depends on the CF§ tiie
DADR value is outside this range, the PWM output is
held constant.

A channel can be operated with 12-bit precision by
fixing DAO and DA1 to 0. The two data bits are not
compared with UC12 and UC13 of DACNT.

1 CFS 1

R/W

Carrier Frequency Select

0: Base cycle = resolution (Tp4
DA13 to DAO range = H'0100 to H'3FFF

1: Base cycle = resolution (TR56
DA13 to DAO range = H'0040 to H'3FFF

0 REGS 1

R/W

Register Select

DADRA and DACR, and DADRB and DACNT, are
located at the same addresses. The REGS bit gecifi
which registers can be accessed. When changing the
register to be accessed, set this bit in advance.

0: DADRA and DADRB can be accessed
1: DACR and DACNT can be accessed




10.3.C PWMX (D/A) Control Register (DACR)

DACR enables the PWM outputs, and selects the optpase and operating speed.

Bit Bit Name

Initial Value

R/W

Description

7 |

0

R/W

Reserved

The initial value should not be changed.

6 PWME

R/W

PWMX Enable

Starts or stops the PWM D/A counter (DACNT).
0: DACNT operates as a 14-bit up-counter

1: DACNT halts at H'0003

5, 4|

All 1

Reserved

These bits are always read as 1 and cannot be
modified.

3 OEB

R/W

Output Enable B
Enables or disables output on PWMX (D/A) channel B.

0: PWMX (D/A) channel B output (at the PWX1, PWX3
pins) is disabled

1: PWMX (D/A) channel B output (at the PWX1, PWX3
pins) is enabled

2 OEA

R/W

Output Enable A
Enables or disables output on PWMX (D/A) channel A.

0: PWMX (D/A) channel A output (at the PWX0, PWX2
pin) is disabled

1: PWMX (D/A) channel A output (at the PWXO0, PWX2
pins) is enabled

R/W

Output Select

Selects the phase of the PWMX (D/A) output.
0: Direct PWMX (D/A) output

1: Inverted PWMX (D/A) output

0 CKS

R/W

Clock Select

Selects the PWMX (D/A) resolution. Eight kinds of
resolution can be selected.

0: Operates at resolution (T) = system clock ctiohe

(tve)

1: Operates at resolution (T) = system clock cyiche
(tye) (2, [B4,1128,[256,[1024,[4096, and]
16384.

30



10.3.

Peripheral Clock Select Register (PCSF

PCSR and the CKS bit of DACR select the operatpegd.

Bit  Bit Name Initial Value R/W Description

7 PWCKX1B 0 R/W PWMX_1 Clock Select

6 PWCKX1A 0 R/W i ! )
These bits select a clock cycle with the CKS bit of
DACR of PWMX 1 being 1.
See table 10.2.

5 PWCKX0B 0 R/W PWMX_0 Clock Select

4 PWCKX0A 0 R/W
These bits select a clock cycle with the CKS bit of
DACR of PWMX_0 being 1.
See table 10.2.

3 PWCKX1C 0 R/W PWMX_1 Clock Select
This bit selects a clock cycle with the CKS bithACR
of PWMX_1 being 1.
See table 10.2.

2 PWCKB 0 R/W PWM Clock Select B and A

1 PWCKA 0 R/W
See section 9.3.5, Peripheral Clock Select Register
(PCSR).

0 PWCKX0C 0 R/W PWMX_0 Clock Select

This bit selects a clock cycle with the CKS bithhACR
of PWMX_0 being 1.

See table 10.2.

Table 10.2 Clock Select of PWMX_1 and PWMX_

PWCKX0C
PWCKX1C

PWCKX0B
PWCKX1B

PWCKX0A
PWCKX1A

Resolution (T)

Operates on the system clock cyclg)(x 2

Operates on the system clock cyclg)(x 64

Operates on the system clock cyclg)(x 128

Operates on the system clock cyclg)(x 256

Operates on the system clock cyclg)(x 1024

Operates on the system clock cyclg)(x 4096

Operates on the system clock cyclg)(x 16384

PRI |IRP]P]|]O]J]O|O]O

PR, |]O]lO|PF ]I, ]|O]O

PO |lR,]O|F,P]J]O|FL]O

Setting prohibited




10.4 Bus Master Interface

DACNT, DADRA, and DADRB are 16-bit registers. Thata bus linking the bus master and the
on-chip peripheral modules, however, is only 8 biide. WWhen the bus master accesses these
registers, it therefore uses an 8-bit temporaristeg(TEMP).

These registers are written to and read from devis|

Write

When the upper byte is written to, the upper-byii¢e data is stored in TEMP. Next, when the
lower byte is written to, the lower-byte writetdand TEMP value are combined, and the
combined 16-bit value is written in the register.

Read

When the upper byte is read from, the upper-bgtee is transferred to the CPU and the
lower-byte value is transferred to TEMP. Nextewthe lower byte is read from, the lower-
byte value in TEMP is transferred to the CPU.

These registers should always be accessed 1@ hitisnae with a MOV instruction, and the upper
byte should always be accessed before the lower Bytrrect data will not be transferred if ¢

the upper byte or only the lower byte is accesaésh note that a bit manipulation instruction
cannot be used to access these registers.

Example 1:Write to DACNT
MOV. W RO, @DACNT ; Write RO contents to DACNT
Example 2:Read DADRA

MOV. W @ADRA, RO ; Copy contents of DADRA to RO



10.5 Operation

A PWM waveform like the one shown in figure 10.2igput from the PWX pin. DA13 to DAO
in DADR corresponds to the total width.J1of the low (0) pulses output in one conversiooley
(256 pulses when CFS = 0, 64 pulses when CFSWH¢n OS = 0, this waveform is directly
output. When OS = 1, the output waveform is invé&trend DA13 to DAO in DADR value
corresponds to the total width+)Tof the high (1) output pulses. Figures 10.3 abd Show the
types of waveform output available.

1 conversion cycle
(T (R14(= 16384))

tf

Base cycle
(T 064 or TR56)

T: Resolution

m
TL=0tn (0OS =0)
n=1
(When CFS =0, m = 256
When CFS =1, m = 64)

Figure 10.2 PWMX (D/A) Operation

Table 10.3 summarizes the relationships betwee@ Kt and CFS bit settings and the resolution,
base cycle, and conversion cycle. The PWM outpugres fixed unless DA13 to DAO in DAL
contain at least a certain minimum value. The i@ighip between the OS bit and the output
waveform is shown in figures 10.3 and 10.4.




Table 10.3 Settings and Operation (Examples where 33 MHz)

PCSR Fixed DADR Bits
.|
Reso-
PWCKX0
lution Conver- .
PWCKX1 A Bit Data Conversion
T Base sion TL/ITH ceuracy
C B A cKks(us CFS Cycle Cycle (OS = 0/0S = 1) (Bits) DA3 DAZ DAL DAQyqie (ms)*
[ \ 0 0.03 0 1.94 496.48 Always low/high output 14 0.50
DA13 to 0 = H'0000 to H'00FF
(us) (us) 12 0 0 012
(Data valueY T
/515.6kHz DA13 to 0 = H0100 to H'3FFF 10 0 0 o0 0 008
1 7.76 496.48 Always low/high output 14 0.50
DA13 to 0 = H'0000 to H'003F
(us) (us) 12 0 0 012
(Data valueYT
(@) /128.9kHz DA13 to 0 = H0040 to H'3FEF 10 0 0 0 O0 003
0 0 0 1 0.06 0 3.88 0.99 Always low/high output 14 0.99
DA13 to 0 = H'0000 to H'00FF
(us) (ms) 12 0 0 0.25
(Data valueYT
1257.8kHz DA13 to 0 = H0100 to H'3FFF 10 0 0 o0 0 008
1 15.52 0.99 Always low/high output 14 0.99
DA13 to 0 = H'0000 to H'003F
(us) (ms) 12 0 0 0.25
(Data valueYT
(¢/2) 164.5kHz DA13 10 0 = H0040 to H'3EFF 10 0 0 0 0 006
0 0 1 1 1.94 0 124.12 31.78 Always low/high output 14 31.78
DA13 to 0 = H'0000 to H'00FF
(us) (ms) 12 0 0 7.94
(Data valueYT
/8.1KkHz DA13 to 0 = H0100 to H'3FFF 10 0 0 o0 0 189
1 496.48 31.78 Always low/high output 14 31.78
DA13 to 0 = H'0000 to H'003F
(us) (ms) 12 0 0 7.94
(Data valueYT
(¢/64) /2.0kHz DA13 to 0 = H0040 to H'3FEF 10 0 0 0 0 199
0 1 0 1 3.88 0 248.24 63.55 Always low/high output 14 63.55
DA13 to 0 = H'0000 to H'00FF
(us) (ms) 12 0 0 15.89
(Data valueY T
14.0kHz DA13 to 0 = H0100 to H'3FFF 10 o o0 0 0 397
1 992.97 63.55 Always low/high output 14 63.55
DA13 to 0 = H'0000 to H'003F
(us) (ms) 12 0 0 15.89
(Data valueY T
(9/128) /1.0kHz DA13 to 0 = H0040 to H'3FFF 10 o o 0 0 397

30



PCSR

Fixed DADR Bits

Reso-
PWCKXO0
lution Conver- )
PWCKX1 Bit Data Conversion
T Base sion TL/TH Accuracy
C B A CKS(us) CFS Cycle Cycle (0S = 0/0S = 1) (Bits) DA3 DA2 DALl DAGYcle (ms)*
0 1 1 1 7.76 0 496.48 127.10 Always low/high output 14 127.10
DA13 to 0 = H'0000 to H'00FF
(Hs) (ms) 12 0 0 3178
(Data value) T
12.0kHz DA13 to 0 = H0100 to H'3FFF 10 ¢ 0 0 0o 794
1 1985.94 127.10 Always low/high output 14 127.10
DA13 to 0 = H'0000 to H'003F
(Hs) (ms) 12 0 0 3178
(Data value) T
(9/256) 10.5kHz DA13 t0 0 = H0040 o H'3FEE 10 0 0 0 0 794
1 0 0 1 31.03 0 1.99 508.40 Always low/high output 14 508.40
DA13 to 0 = H'0000 to H'00FF
(ms) (ms) 12 0 0 127.10
(Data value) T
/503.5Hz DA13 10 0 = HO100 to H'3EFE 10 0 0 0 0 3178
1 7.94 508.40 Always low/high output 14 508.40
DA13 to 0 = H'0000 to H'003F
(ms) (ms) 12 0 0 127.10
(Data valueY T
(9/1024) 1125.9Hz DA13 10 0 = H0040 to H'3EFE 10 0 0 0 0 3178
1 0 1 1 124.12 0 7.94 2.03 Always low/high output 14 2033.60
DA13 to 0 = H'0000 to H'00FF
(ms) (s) 12 0 0 50840
(Data valueYT
1125.9Hz DA13 10 0 = H'0100 to H'3FFE 10 0 0 0 0 12710
1 31.78 2.03 Always low/high output 14 2033.60
DA13 to 0 = H'0000 to H'003F
(ms) (s) 12 0 0 50840
(Data value) T
(¢/4096) /31.5Hz DA13 10 0 = H'0040 to H'3FFE 10 0 0 0 0 12710
1 1 0 1 496.48 0 31.78 8.13 Always low/high output 14 8134.41
DA13 to 0 = H'0000 to H'00FF
(ms) (s) 12 0 0 203360
(Data valuey T
/31.5Hz DA13 to 0 = H0100 to H'3FFF 10 o 0 0 0 50840
1 127.10 8.13 Always low/high output 14 8134.41
DA13 to 0 = H'0000 to H'003F
(ms) (s) 12 0 0 203360
(Data value) T
(9/16384) /7.9Hz 10 0 0 0 0 508.40

DA13 to 0 = H'0040 to H'3FFF

1 1 1 1 Setting

prohibited

Note * Indicates the conversion cycle when specific DABAD bits are fixed.



1 conversion cycle

ti1 t2 ti2s5 256
] 1 11 1 1
i "l £ R b Bl
— g
L1 L2 L3 tL2s55 tL256
thi=th=t=-.- =fs5=tRse= Tx 64
tL1+ L2 + 3+ -« + 255+ tL2se= TL
a. CFS = 0 [base cycle = resolution (By]
1 conversion cycle
ti1 t2 ti63 tic4
= petos g =] fol=y s
| | e
— —
oS
= L1 w = tL2 : = (K] . tLe3 * = tLe4 i
ti=t=t=—-.- =®B3=tes= Tx 256

tti+tio+ 3+ - +63+ tLea=TL

b. CFS = 1 [base cycle = resolution (R566]

Figure 10.3 Output Waveform (OS = 0, DADR correspods to T.)
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1 conversion cycle

[ 1
3

i1 tr2 tf255 ti256

= g
ot -t o i

r
3
3
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[1
1

tH1 tH2 tH3 tH255 tH256

thh=te=t3=—-- =fs5= tis6= TX 64
tH1+ tH2 + tH3 + -+ + 255+ tH256= TH

a. CFS = 0 [base cycle = resolution (Bj]

1 conversion cycle

i1 i tr2 i . ti63 tiea

- = o ! o 3

tH1 tH2 tH3 tH63 tHe4

thi=te=t=—-- =bB3=tesa= Tx 256
tH1+ tH2 + tH3 + .-+ + 63+ tHe4= TH

b. CFS = 1 [base cycle = resolution (R56]

Figure 10.4 Output Waveform (OS = 1, DADR correspods to Tu)

An example of the additional pulses when CFS =akdlcycle = resolution (T256) and OS =1
(inverted PWM output) is described below. When GFE the upper eight bits (DA13 to DAG) in
DADR determine the duty cycle of the base pulsdenthie subsequent six bits (DA5 to DAO)
determine the locations of the additional pulsestasvn in figure 10.5.

Table 10.4 lists the locations of the additiondkps.

DA13 | DA12| DAll| DA10] DAY DA8 DA7 DA6 DAS5 DA4 DA3 DA2 DAl DAO | CFS

Duty cycle of base pulse Location of additional pulses =,

Figure 10.5 D/A Data Register Configuration when CB = 1

In this example, DADR = H'0207 (B'0000 0010 000Q D1 The output waveform is shown in
figure 10.6. Since CFS = 1 and the value of theeuppyht bits is B'0000 0010, the high width of
the base pulse duty cycle is 2/258).

Since the value of the subsequent six bits is BI@N an additional pulse is output only at the
location of base pulse No. 63 according to tabld.1Dhus, an additional pulse of 1/25@) is to
be added to the base pulse.




1 conversion cycle

Base cycle | Base cycle | Base cycle

No. ¢ |-| No. 1 |-| I-I }No. 6°
.\ : }_/
Base pulse A itional pulse output location
High width: 2/256 x (T) 1 1

1

Additional pulse
1/256 x (T)

Base pulse
2/256 x (T)

Figure 10.6 Output Waveform when DADR = H'0207 (OS 4)

However, when CFS = 0 (base cycle = resolutiorn_6®), the duty cycle of the base pulse is
determined by the upper six bits and the locatafrtke additional pulses by the subsequent eight
bits with a method similar to as above.




Table 10.4 Locations of Additional Pulses Added tBase Pulse (When CFS

QOGO O[O[O[O[O[C[O[O[O]O[OCIO[OOTOO[OO[O O C[Oe[O[O[o[CO[O]COC O OO[C[ O[O [QlO[O[O[O[O[OO]OCIO] QOO [OTOTO[ O[Ol [es[ [ [P [
ololalololololololololololalololalo|ololololoalololololalalol [glalalalalalololololaololololalo|olololelol olololalololofalal fzefol el e le]
jelielle]lie]iedlelie] e]ie]le]le]ialis]ie]lelle]ielielie] el ie] il ie]le] DelNe]le] le] Da]l=]Tolmmlel Lol el el el o] el il in]fel (el kel Ia] ie] D] B [ad o] el Del el el Relielie] (ol (o] fedie] Nl el TS ANE A NS IS EEN]
glololololololololololololala]l Jojolololololololololololalolo] (elojalolololololololaofololol [olojolalelolololololololololal feafalals el
OOIOICIOOIOIOIOIOIQIOOIOIQ] 1OIQIQIQIGIOIGIONOIOIONMOIONG] [QIOICHIGIOIOIOIGIRIQIQICHOIGIO] 1010IGIO[GIO]G] MOIOIISIOIOI0OL fgalyljlolilill
olololefolelololelelolololojal |OIoole|elolo] [ololelolalofe] |Ololeleo ol ole]olola|Clololol OGO OIGCf o] JeIaGlSI Olalal fselalulo (11l
ololololalalolalololalalolalal [Glalalalalolo clolglolalolal [alalalaloalo] [ololo|alalolo] [clalolalola|o] [Clalololololal lel[afale [
[ [+ [¥] [+ K] (o] [ olololalolalal [lo(alalo]olo clolglalalalal [olalalaloalo] [ololo|alalo|a] [clalolalala|o] [elalo]|o|o]o|d] laglalafale [v
(] [e] [w] [o] K] ][] o] [+] [v] [] [w] [] [=] I (=110 [=1 1 [+ [s] [&] (o] =] (] [+ Ew] [w] [« I =] =] D=1 (=] (=0 (=0 o A ) ) [ () T ) ) I ) [s] [) [5] [=] [ I I 1 (50 [ Clola] Jssl e[ tfifafifl
[u] v [+ W] ) [ ) [+] [+] ] [=1 =] [=] [=] I (=] =0 (=] [+ "] =] [e] clojal [alalel [elolalaloale] [elo|a|olalola] |[clalolalala]a] [ela]o Clolo] Jeslolefifafife
[ o] [#] [¥] ] (W] W) [v] [+ [+] =1 =] [] [=] I (=2 =0 (=] (=] [+] =] [=] ololal [olalel [alolalalo[o]e] |[e|o]o (] ] =] I (=1 (] (=] [=] =] (= = ) (o ] Clo|o] les[efafifafif
(o] [¥] [¥] [+ K] o] ] (o] [v][¥] ololol [oloololololo 0100 Jolole] [ofolofofo|o]o] |00 (o] 9 o] I [ (=] (=] =] =] [ = 1 (o [ O1O]0] Jeslofafifafifl
(W] [¥] [¥] [+] K] [el W] (W] [¥][w] ololal oo ool lolo Olofol Jololo] [OFOIQIOIaaTo] o]l Qlolol JofOofol [ololol [olo ] OTOTol Dol tfofolife
Qlojolola|olo el[#][s] ool [ellelle] O olo0 [s][=][+] [+1 (%] [s]+1[s1[=] I+ Qoo Qoo W11+ [e1[+]1K+] [wl[%1[5] Clofo] Josfolslofo ]y
ool oleo] 1OICIG] [olojaf [Oo]o] [efolo] [oloja] [oofe] Jolola] [Oolol Jololal |olojol |Ofalo] [Gfofo] [Oafe] [Ololal fselylalalafif
alo|o olalo ololo ololal [alold ololo clolal [alolal [alalal [oale] |[olo]o alolo] [olalol [olalo] |[elalo Olola] lerlolofafafe e
oo alalo ololo olalal ool ololo ololal [alalal [alalal [oale] |[elo]o alolo] [olalol [Glalo] [ela]d ] Ol el bl B fale
][] [¥] o|o|o (] [v][s] [o] e o] I Ee] Ee [e] ][] ololal 1o ol 1ololal |[olalal (ool OO0 jolalo] [ofo]lo] |C]a]d 8] O laplo{u i o loft
[ v [¥] olalo olo|o ololal |olc|c ololo oclolal o ol [olala] [clafal [alolo al 1ol [clalo] [ela]lo] [elo]o ] Ol lselefafifufofe
o] o] [¥] clolo [v] [v][w] o] lal [alclo clolo olojal |o o] [olalal [clafal [elafo al o] [clofol [efa]lo] [elo]o o Ol lerlofofi [efofe
o] (o] [¥] ] [v] ] ] [«][«] o] 1] JooQ e[ ool 1o O] 10101 |aofal [Gfofd [ I % I 1 (=] (=] I =] (o] I =] (=] [=] o O Jerl b [tfofifofl
(][] [¥] olalo [ [¥] [¥] o ol Jaololg ol |o olojal 1o o] Jololal] [alofal [ofofd al Jo] [afofol (o (5] (=] (=] [=] 5] Ol lerloltfofifof
(8] ¥ [¥] ][] ) [¥] ] ¥ o 107 [S]o[0 ol 18 [¢]E«1[«] %) L [ ¥ [%] I [¥] [#] I ] 91 %] ol [o] [OS[o] Jo F] I ) 0 ) Q O helilofofifofy
olola] (G 0] JO[efa] (0] Jaf [SO]o] (o] o] [oleja] [af (G |Olole] (G Jo] Jojola] |of jof JOfQlo] [Gf (o] [Oefe] [o] 1ol foelolala i fofs
alo|o al 1o ololo ol lal [alold ol 1o ololal |a ol [olalal | ol lolola al ol [alalol (o ol (o] [ ] Ol legle [l fofale
olo|o ] ololo o] lal [alold ol o o al o ol [olalal o ol lololo al o] [elalol (o ol (o] o ] Ol laglaltle fofale
[u] [e] [¥] ol 16 (o] [v][s] o] 14l |a[o|C ol 10 o al 1o ol |olola] 1o ol 1o o af 0] [oafd] 15 o jof 1O o] O el loliJololy
o] v [¥] ] ol o ol 1al [elclo ol o o al o ol |olalal | ol o] | al o] [Claloe] (o o (o] [O (o] Ol loglofcfifafalt
[w] v [¥] ol o ol |o o] 1ol |olelc 2l |o o al o o] |olalal | ol o] |2 al ol o o o o (o] [o o Ol Jeelt|tfofofofl
(][] [¥] al 1o ol 1o ol 1] 10 W] o] 1o o al 14 o] 1o1olal 19 ol Ja] ]a al Jo 1o o] 1o o (o] & 9] Ol Jeeloftfofofofl
(][] %] ol o ol o o Jal |o [¥] ol |o o al o o 1ol 1ol |4 ol Jal |a al o] Ja ol |o (] =] I (5] 5] Ol leelt|cfofofafl
al Ja [ [¥] ] [&] (=] = & ol 1S [#] [&] % ol [ 2] [0 [¥] I =] I =] al Jo] Ja [ I o o] |4 [#] O] Teelofclofo ol
[ o] [i] (W1 [e] O] 1G] |8 [a] o] 18 o] [«]IR ] Ol 18] 14] ]9 I al (O] ]0 1] M EE [4] EFENRNNNENENE
[] I ) ol 18 ol 18 [u] I G I [a] ol 15 o] ol |4 ol 14l 18 ol 1G] |18 al o] |6 ol & ol G [6 [o] oelo (et [t [t]a
ol | ol o (] [v] ol lal o [o] ol o O al o al 1ol | ol 1ol |o [o] o] O (o] o (o] O [#] gzltlolilili]a
[l I 9] ol |10 (] I [v] [u] [o] [o] ol 1o o al 1o [ v ol 1o o [o] o] ol 1o ] =] I [+ 0] gzlo ol b li]a
o] I [¥] ol o ol o o] [a] [w] ol |o o al o al 1ol | ol o] |o o] o ol o o] ]o [#] dzlelelo b |t ]a
o] I [¥] ol o ol |o 5] o o o o al o al ol | ol o] |& 9] o o |o o |o o azlo| ol |i]o
(] [¥] ol o ol o 5] [v] [¥] [¥] o [V Y] [V S]] [“] I [] Q o] o] Jo ol jo 9] gE|t|ojoli]i]o
[&] I (] o] [#] [#] [¥] [¥] o] "] al o Q ] I [5] [&] I 5] Q [¥] o & o] I [ [#] [HA TN
] I =] I = e ol el & o] 1ol ]S FHENE [¥] I C1I = [#] [ ] [#] eg[b |t foli]o
[4] [¥] (o] Qo 10 [4] [4] [#] Q Q [4] [] [#] [¥] [#] 4] [4] [#] Q (8] Q [4] gelo[ k] [o |0
[4] [4] 0 (8] (8] [4] (8] [#] [¥] (o] [#] [o] [&] [#] [#] [4] [#] (o] (o] (o] [o] wEle ol o o
(] I o] (o] o] [o] [a] [o] [o] o] [0] al T3] |5 [+] o] [o] ol & (4] 8] ozlololiloli]a
[l I [¥] o o [u] [o] [o] o o o] al |1a] o o Q o] (o] o 8] it | tlololt]a
o] [ o o o [o] o o [o] a [o] [8] o a 8] o o o ailolelofolrlo
4] [&] o o 9] [o] o o [#] [o] (8] [#] [#] [¥] o (o] %] sl tolofolrlo
[4] (v o 5] [¥] o o [¥] Q [¥] o Q [¥] [¥] Q 5] ajolojololi]o
[#] [#] ] [#] [+ [#] ] [¥] [8] Q [#] [#] [#] [#] ] MNNENNE
[#] [ ] [#] [#] [¥] ] [#] Q [#] Q Q 4] ] MANNENIAE
[4] (o] (o] [ [4] Q Q [] [¥] [#] [#] Q Q gl [of [i oo
] (o] (8] [4] [#] (o] [o] (] [#] (8] (o] (o] gfofolt i lolo
[u] "] o [u] o o [o] [w] [w] o] o pelb{bfafyfafa
[ o o o] o o] o o o o otloltlolilola
[u] o o] [o] o a [¥] o o glelofol lofo
] ] [ o [#] ] ] ] glololofe oo
[§] Q 4] Q a Q [#] dlelefe lolofo
[#] ] [+ [#] ¥ [#] alo[ ]t ool
[4] (o] [«] [&] [¥] SlL|ojLD|n]ad
[4] [« [4] [#] PlojojL|o|nlag
[9] 5] 8] elt[t[afo]o]n
9] 5] zloltlofolola
[9] p{elalalolola

_ _ plofolalololn
] - [ EEIEEICE] [ 1] EEIEIE G EINNG LE|9E PE| EE 1E [ [ A EEEEIEDEEE EENCNEED MR EEEED FEETEL]

O asnd oy




