A 0’( Semiconductor

SD42C/P4404

4Bit Single Chip Microcontroller

Description

The SD42C4404(4302) is a 4-bit single chip micro-computer having 4K(2K) bytes ROM and
is designed with CMOS silicon gate technology. The SD42C4404 includes such peripherals
as various timers, A/D converter, serial communication interface, on-chip oscillator and
clock circuitry. The high performance CPU and internal peripherals allow flexible & cost
effective system design in industrial and home appliances. And the OTP device (42P4404)

can shorten system development periods and help the process for software debugging.

Ordering Information

Type NO. Marking Package Code.
SD42C4404 SD42C4404 28S0OP/30SDIP/36SS0OP
Pin Configuration
k__/ _— \—/ _ T \__/
P2/sO| 1 B | P13/SCK b10 75K II EIVDD P10/ SCK El
2 %
PI/IS | 2 Z | Voo P12/50 IZ EPB/BUZ P12150 :l
Pic/st |3 7]
POO/INTO/TIC| 3 3 | P13/BUZ pir/st [ 3 2 | P421KS2 :l
P00/ INTO/TIO 4 El
POL/INTL| 4 5 | pa2iks2
/
P00/ INTO /IO 4 21 | P41/KSL o01/ INTL E zl
PAO/ADD| 5
! 2 | PaL/ksL POL/INTI 5 % | P40/KSO ne [ El
PA1/ADL 3
6 PADIKSO PAO/ADO 6 EI P53/KS7 pao/anc | 7 EI
Pec| 7 2 | ps3/ks?
28S0P oALADL E 21| P52/Ks6 PALIADI | 8 El
Pe1| 8 2l | Ps2/KS6 3OSD|P 2 ’ 2
sainne 7] 1 P51 ks e ] 36SSOP  [2]
pe2co| o 20 | P51/KS5 PA3/AD? E Zl
PA3/AD3 9 22 | P50/KS4
ReserB | 1 19 | Psorksa peo [ | [ %]
P60 10 21 | P83 E El
TEST| 1 19 | P83 Pé1
P61 1 20 | P82 13 24
ves | 2 B | Fe2 I: pe2icLc B | (%]
pe2/clo [ 1 19 | P8l N u El
x| 13 6 | PaL I: ¢ |:
ol 1 o RESETB 13 18 | P8o N B Zl
RESETB | 16 Tz
TEST 1 leo |: :%l
test |V :l
v 15 6 | x 1
= Vss 18 El
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Features

Memory mapped I/O

Program memory : 4096 x 10bits (DMC42C4404)
2048 x 10bits (DMC42C4302)

Data memory 1 512 x 4bits (DMC42C4404)
256 x 4bits (DMC42C4302)

Instructions
- Various bit manipulation
- 8-bit data operation
- 7-bit relative branch
- 1 byte absolute call

Instruction cycle times ( Xl = 4.19MHz )
- 15.3 us ( XI/64 = 65.5KHz )
- 1.91 us ( XI/8 = 524.0KHz )
-0.95 us ( XI/4 = 1.05MHz )

4 Register Bank
General register : 8 x 4-bit respectively

Accumulator
- Bit Accumulator (CY), 4 bit Accumulator (A),
8 bit Accumulator (XA)

Multiple vectored interrupt source
- External interrupt : 3
- Internal interrupt : 4

Watch timer (at 4.19MHz)
- fast mode : 3.91 msec
- normal mode : 0.5 sec
- buzzer output : 1, 2, 4 KHz

Basic interval timer
- 8 kinds of period
- Used stabilization wait timer to wake up Stop mode

One 8-bit timer / event counter

Key scan
- 7 channels

SD42C/P4404

8-bit serial communication interface
- External / Internal clock selection
- Mode : Transmit, Receive
Receive only
Clock continuous

8-bit A/D converter
- 8-bit successive approximate type
- 4 channels
- Sample and hold
- Conversion time : 17.1us at 4.19MHz

24 1/0 Pins
- CMOS Pins : 16
- High current LED direct drive pins
- Internal pull-up resistor ( Mask option )
- Internal pull-down resistor ( Mask option )

Power saving mode
- STOP : Main clock, CPU clock stop
- STBY : Only CPU clock stop
Main clock operation

Operating voltage range
_VDD =25~5V+10%

Operating temperature range
-To=-40 to +85

APPLICATION

Telephone, General
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SD42C/P4404
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SD42C/P4404

Program Memory (ROM) Vector Address
CONTENTS Prioty INTERRUPT SUORCE
0000H VECTOR 0000H 0 RESET Reset Signal
ADDRESS AREA 0002H 1 IRQBT Basic Interval Timer
001FH 0004H 2 IRQO External interrupt O
0020H ZERO-PAGE 0006H 3 IRQ1 External interrupt 1
CALL AREA 0008H
005FH 000AH 5 IRQTC1 Timer Event Counter 1
0060H 000CH
000EH
0010H
0012H 9 IRQSO Serial /O 0
0014H 10 IRQAD 8 bit ADC
4K Byte 0016H
0018H 12 IRQWT Watch Timer
001AH 13 IRQKS Key Scan
001CH
OFFFH 001EH 15 - reserved

Data Memory (RAM)

DIRECT INDIRECT STACK GENERAL

m @HL @DE @DL REGISTER
$00 RB=0 RB=1
PAGEO RB=2 RB=4
(256 Byte) MP=0 SPS=0

$FF
$00

PAGE1
(256 Byte) | MB=0 MB=0 MP=1 SPS=1

BANK O $FF
1K) $00
PAGE2
(256 Byte) MP=2 SPS=2

$FF
$00
PAGE3 1/0

(256 Byte) | MEMORY MP=3 [ 1 ;usable

$FF
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/O Address Map

SD42C/P4404

ADDRESS Hardware Module Name R/W Addressing Unit REMARKS INITIAL
b3 [ b2 | b1 | bo 1bit | 4bit | 8bit VALUE

318H |Stack pointer low (SPL) R/W O [Stack pointer low E

319H | Stack pointer high (SPH) R/W O [stack pointer high F

31AH SP3 SP2 SP1 SPO R/W O |Stack Page Select Low (SPSL) 0

31BH - - SP5 SP4 R/W O |Stack Page Select High (SPSh) 0

31CH AC IS1 1SO RIW (e} o O |Psw low (PSWL) 0

31DH cY z ov T Psw high (PSWH) 0

326H | T/E counter mode register 1 W | 326H.3 clock source select. counter start 00

327H |(TMOD1) (ch1)

328H | T/E counter register 1 R readable count value (chl) 00

329H |(TMCNT2)

32AH | T/E reference register 1 w count reference register (chl) FF

32BH |(TMREF1)

332H | Basic Timer mode register(BMOD) R/W | 332H.3 clock select, Bit start 0

334H |Basic interval timer count R readable count register 00

335H |register(BITCNT)

336H |Watch timer mode register R/W | 336H.3 clock/buzzer select. bit3 00

337H |(WMOD) readable

386H |Adc8 mode register (ADCM8) R/W | 386H.3 O |analog input pin select. start & 00

387H low 4bit readable

388H | Adc8 output latch (ADCOLS8) R O [8bit conversion data 00

389H

3A0H |Power control register O system clock select, idle, stop 00
(PCON) R/W mode

3A2H | Operating mode register (SCMOD) R/W (0} main/sub system clock select 0

3A4H |Clock output mode register W (0] cpu clock output select, clock 00
(CLOMD) out EN/DIS

3A8H |Serial interface mode register0 W | 3A8H.3 O [receive/transmit mode. clock 00

3A9H | (SIOMO) select

3AAH |Serial interface buffer0O R/W serial shift register 0 XX

3ABH |(SBUFFO0)

3B2H |Power on flag (PONF) P/W | 3B2H.0 O |power on reset flag 0

3c3H |iPsr3  [ipsr2  [iPsri  |ipsro

3C4H |External interrupt mode registerO W (0] external interrupt 0 edge 00
(IMODO0) detection

3C5H  |External interrupt mode registerl w (e] external interrupt 1 edge 00
(IMOD1) detection

3D8H IEBT IRQBT R/W o} o Interrupt EN/IRQ flag 0

3D9H |[IEAD8  |IRQADS |IEWT IRQWT | RW o} o Interrupt EN/IRQ flag 0

3DAH IESO IRQSO R/W (0] O Interrupt EN/IRQ flag 0

3DBH |IETC1 IRQTC1 R/W (0] O Interrupt EN/IRQ flag 0

3DCH |E1 IRQ1L IEO IRQO RW o} 0 Interrupt EN/IRQ flag 0
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SD42C/P4404

ADDRESS Hardware Module Name R/W Addressing Unit REMARKS INITIAL
b3 b2 b1l b0 1 bit 4 bit 8bit VALUE

3DDH |IETC2 IRQTC2 R/W (e} (e} Interrupt EN/IRQ flag 0
3DEH R/W o} o} Interrupt EN/IRQ flag 0
3EOH PWO03 PWO02 PWO01 PWO00 W (0] port 0, 1 mode register (PMGA) 00
3E1IH |PW13 PW12 PW11 PW10

3E4H PW43 PW42 PwW41 PW40 W (0] port 4, 5 mode register (PMGC) 00
3E5H |PW53 PW52 PW51 PW50

3E6H PW63 PW62 PW61 PW60 w (0] port 6, 7 mode register (PMGD) 00
3E7H PW73 PW72 PW71 PW70

3E8H PW83 PW82 PwW81 PW80 W (0] port 8, 9 mode register (PMGE) 00
3E9H PW93 PW92 PW91 PW90

3EAH |PWA3 |PWA2 |PWAl1 |PWAO W (0] port a, b mode register (PMGF) 00
3EBH |PWB3 |PWB2 PWB1 PWBO

3FOH PORTO (RO) R/W (0] (0] RO Port Data Register 0
3F1H PORT1 (R1) R/W (0] (0] R1 Port Data Register 0
3F4H |PORT4 (R4) R/W (e} (e} (e} R4 Port Data Register 0
3F5H PORTS5 (R5) R/W (0] (0] R5 Port Data Register 0
3F6H |PORT6 (R6) R/IW (e} (e} R6 Port Data Register 0
3F8H PORTS8 (R8) R/W (0] (0] R8 Port Data Register 0
3FAH |PORTA (RA) R/W (0] (0] RA Port Data Register 0
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SD42C/P4404

Pin Description

PIN SHARED 1/10 FUNCTION RESET PORT
SYMBOL PIN TYPE

P00 INTO/TIO 4-BIT I/0 PORT BPS

PO1 INT1 1/0 PORT 0

P10 SCK

P11 Sl l[e} 4-BIT 1/0 PORT BPS

P12 SO PORT 1

P13 BUZ

P4 - 4-BIT /O PORT. PORT4 BPS

P5 - 4-BIT /O PORT. PORT5 BD

P6 - 4-BIT /O PORT. PORT6 BP

P8 - 4-BIT /O PORT. PORT8 BD

PA ADO~-AD3 4-BIT /O PORT. PORTA BPS
INTO/TIO P00 External interrupt input port INPUT

INT1 P01 rising/falling edge detection BPS

Event pulse input port for the
timer/event counters

SCK P10 /0 Serial clock in/out port
Sl P11 [ Serial data input port BPS
SO P12 O Serial data output port
BUZ P13 O Buzzer output port
Key Scan P4-P5 | Key scan input
ADO~AD3 PA [ Analog input for the 8-bit A/D converter BP
X I Xl, XO are the input and output,
- respectively, of an inverting amplifier. 0OSC1
XO o The pins can be configured for use as an
on-chip oscillator.
RESETB - [ Reset input pin 1P1
TEST - | Normally connect to Vgg P2
Vop: Vss - Power & ground
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SD42C/P4404

/O Circuits
BP BPS
VDD VDD VDD VDD
OUTPUT . PUR outpur PUR
ENABLE 7D—4t S (MO) ENABLE 4_D°—‘1| 2 MO)
DATA ® PAD > DATA * PAD >
L ) Do—iF L ) »—iF

Vss \V/ss
INTERNAL @ INTERNAL e Oﬂ

BD 0OSC1
VDD

PUR
(M.O)

DATA
o
CUTPUT i [ xi X0 >
Vss

ENABLE
_|l:
[
INTERNAL o Vss
IP1 P2
VDD
PAD ¢ [>o—o
PAD . TSo—e
Vss

NOTE) PUR : Pull-Up Resistor
M.O : Mask Option
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SD42C/P4404
Absolute Maximum Ratings

(TA=0 to70 , VDD=5V +10%, X = 4.19MHz)

PARAMETER SYMBOL CONDITION RATING UNIT
Supply Voltage VDD - -0.3to +7.0 \Y,
Input Voltage Vi All 1/0 ports -0.3 to VDD+0.3 \%
Output Voltage Vo - -0.3 to VDD+0.3 Y,
Output Current High IoH One /O port active -15 mA

All 1/0O ports active -30
Output Current Low One /O port active Peak Value +30
- RMS Value +15
Total value for ports Peak Value +100 mA
o PO, P1, P4, P5, P6, P8, PA RMS Value +60
Operating Temperature TA - -40 to +85
Storage Temperature Tstg - -55 to +125

* RMS values are calculated as peak value x YDuty
* Exceeding beyond those listed values under "Absolute Maximum Ratings" may cause permanent

damage to the device.
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DC Electrical Characteristics

SD42C/P4404

(Vss =0, Vbb = 5V £10%, TA =25 , fx = 4.19MHz)
PARAMETER | SYMBOL TEST LIMIT UNIT
CONDITION MIN. TYP. MAX.
High Level VIHL Port 0,1 (Schmitt Input) 0.8 VDD - VDD
Input Voltage VIH2 X VpD- 0.5 - VDD Vv
VIH3 Port 4,5,6,8,A 0.7 VDD ; VDD
RESETB, TEST
Low Level Vi Port 0,1 (Schmitt Input) 0 - 0.2VDD
Input Voltage ViL2 Xl 0 - 0.4 \%
ViL3 Port 4,5,6,8,A 0 R 0.3VDD
RESETB, TEST
High Level Port 0,1,6,A (loH = - 5mA) 4.2 4.5 - Y,
VOH
Output Voltage Port 0,1,6,A (IoH = - 100uA) 4.6 4.9 -
Low Level Port 4, 5 (Open-Drain)  (IOL = 10mA) - - 2
Output Voltage VoL Port 0,1,6,A (loL = 10mA) - 0.4 0.6 \%
Port 0,1,6,A (loL = 1mA) - 0.1 0.3
High Level Port 0,1,4,5,6,8,A - 1.2 3
Input Leakage IH VPPOEX, RESETB UA
Current X - 5 15
Low Level Port 0,1,4,5,6,8,A - -1.2 -3
Input Leakage I VPPOEX, TEST UA
Current X - -5 -15
Supply Current IDD1L Dynamic | VDD = 5V +10% - - 10
Main Clock (XI) Mode mA
= 4.19MHz Idle - - 5
Mode

K SI-W031-000
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DC Electrical Characteristics

(Vss =0, VDD=5V #10%, TA =25 , X = 4.19MHz)

PARAMETER | SYMBOL TEST LIMIT UNIT
CONDITION MIN. TYP. MAX.
Supply Current IDD2 Dynamic - - 2
Main Clock (XI) Mode | VDD =3V +10% mA
= 2MHz Idle - - 1
Mode
IDDS . VDD = 5V +10% - 1 5
Main Clock (XI) Stop UA
= 4.19MHz Mode [VDD =3V +10% - 0.5 3
Pull-up RL1 Vi=0V, VbD = 5V x10% 20 - 60
Resistor RESETB Kohm
Pull-down RL2 VI=0V, VDD = 5V +10% 10 - 30
Resistor TEST

SD42C/P4404

K SI-W031-000
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SD42C/P4404

AC Electrical Characteristics

(TA=-401t0 +85 , VDD = 2.7 t0 6.0V)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Cycle Time tcy VDD = 0.95 - 64 us
Main system 4.5106.0V
clock VDD = 38 - 64 us
2.7t0 3.3V
TIO Input Frequency fm VDD = 4.5to 6.0V 0 - 1 MHz
VpD = 2.7 to 3.3V 0 - 275 KHz
TIO Input High, Low tTH VpD = 4.5to 6.0V 0.48 - - us
Level Width tTL VDD = 2.7 to 3.3V 1.8 - - us
Interrupt Input High, INTO @) - - us
Low Level Width tINTH INT1 10 - - us
tINTL KSOto 7 10 - - us
SCK Cycle Time tkey VDD 4.5 t0 6.0V Input 800 - - nS
Output 1600 - - nsS
VDD = 2.7 to 3.3V nput 3200 - - ns
Output 3800 - - nS
SC_K High, Low Input 400 - - nS
Level Width fiH VDD = 4510 6.0V Output tKCY/2~50 - - nS
L VDD= 2.7 to 3.3V Input 1600 - - nS
Output tKCY/2~150 _ ; ns
S| Set up Time to tsik Input 100 - - nS
SCK High Output 150 - - nS
S| Hold Time to ksl Input 400 - - nS
SCK High Output 400 - - ns
SCK to SO Output tkso VDD = 4.5 to 6.0V Input - - 300 nS
Delay Time Output - - 250 nS
VDD = 2.7 to 3.3V Input - - 1000 nS
Output - - 1000 nS
RESETB Low Level fRSL 10 - - us

(1) 2tcy or 128/fx, depending on the setting of the interrupt mode register.
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SD42C/P4404

AC Timing M easurement Points (Except XI)

0.8VbD :> Measurement <—: 0.8vpD
0.2V0D Points 0.2V0D

Clock Timing < 1/XI
< XL o e tXH
X
Timer Event Counter Timing
< 1/fn »
tTI tTH
o N\ 0.8vDD
\ Kk 0.2vDD
Serial Transfer Timing
< tKCy >
_ < tKL y e tkH »l
SCK j 4 \}\ 0.8VDD
K L 0.2VDD
tSIK —p1a— tKSI
sl Input Data 0.8V DD
. tKSO 0.2VDD

SO Output Data ><

Interrupt Input Timing

« UNTL o | tINTH
INTO~1 X " ;
KS0~7 0.8V DD
/1 0.2VDD
RESETB Input Timing
< tRSL »
RESETB /
/1 0.2VpD
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SD42C/P4404

RAM Data Retention Characteristics (in STOP Mode)

(TA =-40 to +85 )

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Data Retention
Supply Voltage VDDDR 2.0 6.0 \Y;
Data Retention _
Supply Current IDDDR VDDDR = 2.0V 0.1 10 UA
Release Signal Set {SREL
Time 0 - us
Oscillation tWAIT When released by RESETB 217fx - msS
S\t/sb.itli_zrgtion When released by interrupt NOTE 1
ait Time Signal ) - mS
NOTE 1) Depends on the setting of the basic interval timer mode register.
(refer to the table below)
(fx = 4.19MHz )
BMOD2 BMOD1 BMODO Oscillation Stabilization
0 0 0 2%%fx (Approximately 250ms)
0 1 1 2'[tx (Approximately 31.3ms)
1 0 0 2%%/fx (Approximately 7.82ms)
1 0 1 2'3/fx (Approximately 1.95ms)

K SI-W031-000

14



SD42C/P4404

RAM Data Retention Timing
When STOP mode is released by RESETB input

Internal Reset Operation

Stabilization Wait Time

|

~ STOP Mode , | Operation

Mode

RAM Data retention ———»

VDDDR
STOP instruction execution
—> tSREL —
RESETB /

tWAIT

When STOP mode is released by interrupt signal

Stabilization Wait Time

¢— 4———— STOP Mode »le l »le Op’;g’g:”
RAM Data retention ——
VDD ———x 7"
VDDDR
STOP instruction execution
tSREL
Interrupt Signal ’ twWAIT

(Rising Edge)
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SD42C/P4404

SD42P4404 ‘
Description

The SD42P4404 is a system evaluation LSI having a built in One-time PROM for
SD42C4404. A programming and verification for the internal PROM is achieved by using a
general EPROM programmer with an adapter socket. The function of this device is exactly
same as the SD42C4404 by programming to the internal PROM.

The SD42P4404 is OTP version of the SD42C4404 which internal ROM has been changed
from MASK ROM to EPROM.

Ordering Information
Type NO. Marking Package Code.

SD42P4404 SD42P4404 28SOP/30SDIP/36SSOP

Pin Configuration

2850P \fﬁfﬁ!i/ 36550P
P2/so | 1 EPAlO\\—/ e8| 28 | i3Sk = - ~—
P10/SCK | 1 |EPA8 30 | VoD pro/Sck | T |EPAS % | voo
PU/SI | 2 | BP9 27 | Voo P12/SO [ 2 | EPAL0 EPA: [ 29| P13/BUZ P12/S0 | 2 |EPAL0 EPAZ [ 35 | P13/BUZ
P00/INTO/TIO | 3 | EPALL P3| 26 | P13/BUZ pit/s [ 3 | Epag EPA: | 28| P42/KS2 PuL/SI E EPA9 EPAZ E P42/ KS2
POO/INTO/TIO [ 4 |EpAlL EPA1 | 33
POL/INTL | 4 | EPAL2 EPA2 | 25 | Pa2/KS2 POO/INTO/TIO | 4 | EPA1L EPAL (27 | P41/KS1 |: :l PALIKSE

PO1/INTL | 5 |EPAL2 2 | NC

Ne [ 6 EPAC | 31 [ pgo/ks0
PAL/AD1| 6 |CEX EPAO | 23 | P4A0/KSO PAO/ADC | 6 EPA7 | 25 | P53/KS7
:I PA0/ADO |7 ¥ | ne

PAO/ADO| 5 ePAL | 24 | par/ks1 POL/INT1 | 5 [EPAL2 EPAO [ 26 | P40/KSO

PeC| 7 ePA7 | 22 | Ps3/KST PA1/ADI | 7 | CEX EPAG | 24 | P52/KS6 PAL/ADL ECEX EPAT [ 29 | ps3 /K7
pe1| 8 06 | 21 | peo/kss PA2/AD: [ 8 EPA5 |23 | P51/KS5 oA/ AD2 |:9 EPAE [ 28 | psy ) kst
<[ o P50/ KS4 10 EPAE [ 7
pPe2/cLC | 9 |EPD4 EPas | 20 | Ps1/KSE PA3/AD: EPA4 | 22 PA3/AD3 P51/KS5
Pe0 | 10 EPD: | 21 | P83 peo | 1 EPA4 [ 26 | pso/Ksa
RESETE | 10 epad | 19 | Psorksa
pe1 | 22 EPD3 [ 5 | pgs
S T [Ty = Fes P61/TEST | 11 EPD: | 20 | PR2
P Sl P62/CLO | 13 |EPD4 EPDz [ 24 | pg2
P62 | 12 | EPD4 EPD: | 19 | P8L
VSEE EPD2| 18 | P82 NG 14 epp1 | 28 | pat
RESETB 13 EPD( 18 | P8O
X 13 EPD1| 16 | P81 NC | 15 EPDC | 22 | P8O
VPPIOEX | 14 171 X0 RESETB [ 16 2| NC
xof 14 EPDO| 15 | Ps0
s | 15 16 | x rest [T_| Voo OEX D o

vss | 18 El XI
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SD42C/P4404

Device Operation
The operational modes of the SD42P4404 are listed in Table 1.
A single 5V power supply is required in the read mode.

All inputs are TTL levels except for VPP / OEX.

Vpp=12.5+0.5V

PINS -
CEX Vep /| OEX VbD OUTPUT
MODE
READ Vi ViL 5.0V DouTt
PROGRAM Vi Vpp 6.0V DN
VERIFY Vi ViL 6.0V Dout
PROGRAM INHIBIT VIH Vpp 6.0V High z

TABLE 1. Operating Modes

MODE
PIN NAME
EPROM MODE USER MODE
TEST Vi VH
ViH
RESETB ViL
ViL
TABLE 2. The modes of SD42P4404
DC Programming Char acteristics
LIMIT UNIT
PARAMETER SYMBOL TEST CONDITION
MIN. MAX.

Input Low Voltage Vi -0.1 0.8 \%
Input High Voltage VH 20 \VbD \%
Output Low Voltage during Verify VoL oL =2.1mA - 0.45 \
Output High Voltage during Verify \/OH loH = -400uA 24 - \%
Quick-pulse Programming VPP 125 13.0 \Y
Quick-pulse Programming VoD 6.0 6.5 \%
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Package Dimension

SD42C/P4404

[ UNIT : Millimeter ]

10.33+ 0.1

28 SOP

-=-f00000000nnon?

D

7.49+ 0.1

17.9010.1

uquTuuuuﬂuuuu—%O.ZiO.l
— —

1.27

0.42+0.1
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SD42C/P4404

Package Dimension

[ UNIT : Millimeter ]

8.94+ 0.2 1

30 SDIP

o aoodnooooaoHHn N Tk

D

10.16
]

Joubiubuiuiuuuuy ' Lo s

27.48+0.2

i ===

1778 1.12+0.1
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