RoHM corP 07t » JJ 7828999 oooikas &
AB~<4 2 n7 0+t vi/General Use Microprocessor BU18400 Series

S . -~ 7‘: ‘/4‘/7 - 97
BU18400 series 8t7'¥13~ = 725233779
8-Bit Microprocessor 7 -5 o3

7= 75-37-67

T=7S5" 37-03

BU184003 1) — X'j&, CPU (BU18400) #chiic, ¥—2%& The BU18400 Series consists, around a GPU (BU18400),
DAHS, F—aOt% EE, #9474 £ vEDE many peripheral LSIs having various functions, e.g., data
y T 3

1/0, data transfer, communications, counter-timer, etc.

- i o N
BE4 b ORELEALSIP SR EATVET, Such peripheral LSls include DMA (BU18410), PIO

0 &S HEMALSLE L TDMA (BU18410), PIO (BU (BU18420), CTC (BU18430), SIO (BU18440,1,2) and
18420), CTC (BU18430), SIO (BU18440, 1, 2) DART DART (BU18470). .
In addition, low-power consumption CMOS version -

(BU18470) B ) £,
% 1=, {EH®E HOCMOS/I—T 53 > (CPU,PIO®, CTC®)
bHNET,

(CPU, PIO®, CTC?) is also available.
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® BU184003 1) — XiBe%

M5 1 7(2.6MHz) BU18400 |

A% 1 7(4MHz) BU18400A |
B { 7(6MHz) BU184008 | B8
H % 1 7(8MHz) BU18400H | Llj
CMOS |— g% 1 7(2.6MHz) BU184C00 | ?,
1 TS J_L—-:Tellassuf7'(2.51~/|Hz) BU18410 | ‘.‘?;
A% 1 7(4MHz) BU18410A | iy
— B F(2.56MHz) BU18420 | ,‘k
NMOS H— A% 1 7(4MHz) BU18420A |
[P0 | L {851 F(eMH2) BU184208 |
B;’;ﬁ;‘fj" — OMOS |—| My 1 7(2.6MHz)O _ BU184020 |
—~] K5 1 7(2.6MHz) BU18430 |
NMos FH—{  A# 1 F(4MHz) BU18430A |
cTC . L{ 8% Y(6MHz) BU184308 |

ocM0s |—] mmy 1 7(2.6MHz)© _BU184C30 | .
—{ ®®5 1 7(2.5MHz) __BU18440~2 |
—{sic-0.1,2NM0s | H—{_ AF 7 7(4MHz) BU18440A~2A |

: L{ "85 AeMHz) BU18440B~28 |

— #i#E 5  F(25MHz) BU18470 |

L{ DART NMOS A% 17(4aMHz) _ BU18470A |

By 1 F(6MHz) BU184708 |
53 BLSHII, BEERECLIXFNHY,
25MHz {§Z# % 1 7) 4MHz (A% 1 ) 6MHz

(B2 17)8MHz (HZ 1 7) EL> TV & T -

OHIRRBOMATY .
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ROHM CORP O7YE D l?BEEFH‘I 0001LaL & !

AR~ 4 2070+t v¥/General Use Microprocessor BU18400 Series

: T-49-17-07 -
® CPU (Central Processing Unit) ; BU18400 @ CPU (Central Processing Unit) ; BU18400 :
BU18400iC(3, Mich -6 @BOARAL VX4, 7X1 The BU18400 contains bus control and timing control ir-
LL—%, 75U YRR EALU (RIBEEIZy M) 10 - cuits in addition to paired 6 general-purpose register,

- . y - ot ans i accumulator, flag register and ALU (Arithmetic Logic
MA TG, 213> THAOEABRFREEATL Unit). Memory refresh function is contained for facilitating

T AEY - UITLy 2 BEEEABLTWVWEDT, ¥ to connect a dynamic memory. NMOS and CMOS types

AFIVvIAEYDIEENIBRE TS, NMOS2 1T & are available, among which the NMOS type is classified
. - . - by operating rates (2.5/4/6/8 MHz).
CMOS% 1 7 & 4), NMOS% 1 Ficit, BIfFEAIIC & y operating rates { ) .
B (25/4/6/8MHz) K& ) £, : . T-b2-33-19
. : T-52-33-03
' -
® HFEE® /Terminal Connections - _ ® Jrivy 744745 5L, Block Diagram T-75-37 07 -
a[T] [wa. i . ta)ﬂx BUS l
2] [39] &
2. 3] B ' T-75-37"05
a4 37} A [
A [35] %] A ;
ax[g] %] & INSTRUGTION|A—(INSTRUGTION
o.[7] 4] A DECODER  \—{REGISTER
o,[5] (3] 2 . +EV—
o[s - 2] 2. GND—» iL
o8 e B oonc o
+sv[n 0] CPU cPU
o3 B mie, )i
= 2 ISh s
o. 11} [}t : BUFFERS
o, [is] |26] ESETY 8 SYSTEMS 5CPU 16-BIT
w7 [i5] |75] EvsAEG 23‘.31_‘;'3'-& CONTROL ADDRESS BUS  _
i [17] 2a) war OUTPUTS )
Erad [T - (23] EUsACK
WRES |19 WA
73 0] (2]
® B M4SME/DC Electrical Characteristics
Parameter Symbot Min. Max. Unit Conditions
Clock Input Low Voitage ViLe -03 0.45 Y —
Clock Input High Voitage Vive Vpp—06 | Vpp+ 03 Vv -
Input Low voltage ) ML —0.3 0.8 Vv -
Input High Volitage ) Vi4 20 Voo \Y -
Output Low Voltage VoL - 0.4 \ loL=2.0mA
Output High Voltage ’ VoH 24 — v . loy=—250HA
Power Supply Current ipp - 200 mA * 2
Input Leakage Current Iu - 10 nA ViN=0to ‘{DD
é—State Output Leakage Current in Float ILo —-10 10%1 A Vout =0.4V to Vpp
%1 Ats—Ag, D7—Do.MREQ, IORQ, RD, and WR. ’
%2 Measurements made with outputs floating. -
@ %R AFEH /Absolute Maximum Ratings (Ta=:25C)
Parameter” Symbol Limits . Unit -
SEAE Voo 7 \'
EERETEE Topr - 0~70 c
RIEEEsEm Tstg —65~150 c
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RoHn corp 07 » JJ 78289499 oooies? o |

JAR~4 7070ty /General Use Microprocessor ‘ BU18400 Series
. T-49-17-07 =
® DMA(Direct Memory Access) ; BU18410 @ DMA (Direct Memory Access) ; BU18410
BU18410{x, BU18400 1 — XHDMAMLSIT XA EY & The BU18410 is a LSI for DMA in the BU18400 Series
XEYRE, VOLVOBODF— 28X ECPUE N & & and directly transfers data between memories and be-
~ . . _ K B tween 1/0Os without requiring CPU. This LSI is classified
(S, BETWET, COLSICE, BFEEIC LSRR by operating rates (2.5/4MHz). T-52-33 19
(2.5/4MHz) & 1) £ ¢, Y =
_ _  T-52-33-03
® 3 FACER /Terminal Connections ® JOv 7417435 .L,/Block Diagram oo
S T-75-37-07
- ol ~ INTERRUPT| ’
a[z] [E) AND BUS PULSE BYTE
sG] ar - ﬂtgggmr LogGic COUNTER Egg; EAss “
&1} [37) mr/ucse .
af5] [36] €0 : SYSTEM SYSTEM %
2[5 [5] o aus. INTERNAL BUS MOX. YADDRESS i
o] 5o @ 8m L Vs em 7
B o - :
w5 [ 2] ox ; gus o - | avre AoDRESS 7
wo[E BUB4t0 ), °°"TR°L<__———> CONTROL | [sTaTUS Mo o
Z80 DMA - REGISTERS] £
+sv [i1] [%0] axo v
o iz} []e. s
i o - T-75-37-05
BAal |14 27)0, -
BUSFED |15 Em»
TE/WAT |16 Ennv
A.,E 2] Ae B
. [ig] 23] 2, U
2. [13] 2] a0 é
A,,lzol (2] & 4
0
9
® EXMHS{E/DC Electrical Characteristics 6
I
Parameter Symbol Min. Max. - Unit Conditions =z
" Clock Input Low Voltage ViLe —0.3 045 \" -
Clock Input High Voltage ViHe Vpp~0.6 55 \' -
Input Low Voltage . ViL —0.3 08 \'} -
Input High Voltage VIH 20 55 \' -
Ioi=3.2mA for BUSREQ
Output Low Voltage VoL - 04 v loi=2.0mA for all others
Output High Voltage . VoH 24 — v lon =—250 HA
Power Supply Current Ipp - - — - -
BU18410 ~ - - 150 mA . -
BU18410A - — 200 mA . -
Input Leakage Current Iy - 10 HA Vin=0to Vpp
3—étate Output Leakage Currentin Float lLo — +10 uA VouTt =04V to Vpp
Date Bus Leakage Current in input Mode Lo — +10 uA 0= VINEVDD
Over specified temperature and voltage range. )
® 38 AR /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol . Limits Unit
THEE Voo 7 \"
Eh{EREHE Topr 0~70 c
FIFR A Tstg —65~150 c
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rom corp 07 d JJ 7828933 oooiuas 1 i -
A~ 4 2 a7 n+kv#/General Use Microprocessor

BU18400 Series

@ PIO (Parallel I/0 Controller) ; BU18420

BU1842013, CPULHBEBEZ ENDI 2 —T 2 —R%
2UBEOABBTIAMAK— T, TOT T LTEES 248
DRI LEBE Y F/OR—bEH>TVET,
ZOLSliE, NMOS% 1 7 £CMOS4 1 7 (BRH) & 4,
NMOS#% 1 7iCid, BIEEREIC & 5 X5 (2.5/4/6MHz) #*

T-49-17-07
@ PIO (Parallel 1/O Controller) ; BU18420

The BU18420 is a general-use parallel /0O port as an
interface between CPU and external devices, provided
with 2 pairs of independent 8 bit I/O programmable
ports. '

This LSI is classified into the NMOS type and the CMOS
type (under development). The NMOS type is classified

b i .
HWEF, Y operatmg rates (2.5/4/6MHz), T-52-33-19
: T-52-33-03
® #FA0fE K,/ Terminal Connections - ® J0v ¥ 447 7L, Block Diagram
T k& T-75-37-07
ol 40| D, ~
- DATA
o[z} 9] o. L?JNETF;}:)ALL PORT [*“ oR conTROL
o.[2] BLY LOGIC A e
40 7] an wo | }HANDSHAKE A
or[5] Bl {DATA 8US NTEANACBUS \ PERIBHERAL
" wifs] 3] Ao 3 l 8 DATA Ao®
ea,[7] 1] re, CONTROL PORT OR CONTROL.
B f
ea[2] 5] 7e. %LET%%{PT /o }HANDSHAKE
ea[9] [52] ee. N
Pa 10 BU18420 3yea. 3 i
ol Z80 PIO oo INTERRUPT CONTROL LINES
o on T-75-37-05
FA,E 28] P8, _ . -
N m ] een
ea, [15] 5] +sv '
sva [ig] (78] cux
o513 [i7] 2]
ARDY |18 E [0 g
o.[i9] [22] ie0
o.[=] 2skoy
® iR AT /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
BREE Voo 7 v
EHEREE Topr 0~70 c
RIEREHEH Tstg —65~150 c
® ELYH4./DC Electrical Characteristics
Parameter Symbol Min. Max. Unit Conditians
Clock Input Low Voltage ViLe —03 0.45 v —
Clock Input High Voitage ViHc Vpp—0.6 | Vbn+0.3 v —
Input Low Voltage ) ViL —0.3 08 v -
Input High Voltage Vi 20 Vbp v -
Output Low Voltage VoL — 04 v loL =2.0mA
Output High Voltage VoH 24 - — v lon =—250 1A
Input Leakage Current Tu —_ *10 HA Vin =0 to Vpp
3—State Output Leakage Current in Float lto - +10 HA Vout =0.4V to Voo
Power Supply Current lop —_ 100 mA —
Darlington Drive Current Port B Only loHD —1.5 - mA Von=1.5V Rext =390Q
Over specified temperature and voltage range.
434
ROHM

Power ed by I Criner.com El ectronic-Library Service CopyRi ght

2003



roun corp 07 » [ 7828999 oooieaa 3 f§

AE~<4 270ty H/General Use Microprocessor

BU18400 Series

@ CTC (Counter/Timer Circuit) ; BU18430

BU18430(3, 4 DOMIL L =, A LAIgEL H I > 2/
4247 E16/256|08IRTEEL TY Ry —F ERE L TW
£9o :
ZMOLSliE, MMOS#% 1 7/ £CMOS% 1 7 B #°H 1),
NMOS#% 1 7icit, EMEEREIC & 3XF(2.5/4/6MHz) »'%
NET,

® % FEERX /Terminal Connections

T-49-17-07 —

@ CTC (Counter/Timer Circuit) ; BU18430 _ -

The BU18430 contains 4 independent readable counter/

timer and a prescaler selectable to 16/256.

This LSl is classified into the MMOS type and the CMOS

type {under development). The NMOS type is classified

by operating rates (2.5/4/6MHz). 7
T-52-33-19
T-52-33-03

T-75-37-07

t .
® 7Oy 744 F 5L, Block Diagram

1
7 w/5ea3d/ -
o o mae | T79-37-05
ofZ a LoaIC R -1
. - 4
o =l TIME 1
a[4] =)o INTERNAL BUS CONSTANT z
C‘!WE 2] +5v REGISTER a
R—DE E}cuu‘mc. g
o7l BU18430  [Z]cuwra 8-8IT =
zerto,[E] 280 cTC 2] CLK/TRG, - 33&'{5;« —=20/TO W
zerv0: 5] [@]cLxsis0, CLK/TRG . Y
70 [0} [i9] cs.
i o
iz [i7]meseT
EIE Ec?
wifis Eux o B
1
8
4
0
9
v
- ]
® #3 B ASER /Absolute Maximum Ratings (Ta=25C) |}
X
Parameter Symbol Limits Unit
FEEE Vob 7 v
SHFEEEE Topr 0~70 c
RS Tstg —65~150 c
@ E5 14514/ DC Electrical Characteristics
Parameter Symbol Min. Max. Unit Conditions
Clock Input Low Voltage - ViLe —03 0.45 \") —
Clock Input High Voltage ViHC Vpp—06 | Voo+03 v —
Input Low Voltage ViL —03 0.8 v —_
Input High Voltage VIH 20 Vpp v loL =20mA
Output Low Voltage Vor — 0.4 v lon =—250 BA
Qutput High Voltage VoH 24 — \' —
Power Supply Current 1IN — 120 mA Vin =0.4V to Vpp
Input Leakage Current Io — +10 HA Vout =0.4V to Vpp
3—State Output Leakage Current in Float Iop - +10 WA Vox =15V
Darlington Drive Current + lono —15 — i mA Rext =390Q
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ROHM CORP 0O7YE D l 78628999 0001LL90 O

AB~4 2 n7n+vH/General Use Microprocessor BU18400 Series

T-49-17-07 ™

@ SIO (Serial 1/0 Controller) ; BU18440, BU18441,
‘BU18442 - T-52-33-19

The BU1844x is suitable for various serial data communi-

cations required for a microcomputer system. This LSl is
classified by operating rates {2.5/4/6MHz2).

-@ SIO (Serial 1/0 Controller) ; BU18440, BU18441,
BU18442 '
BU1844Xi2, =1 /032 E1— 42— XAF LTYLEE,
BADIUTFLTF—-2BEISELTVWET,
ZOLSIE, EMEREIC & 5K (2.5/4/6MHz) ) &

To

® #FAERX /Terminal Connections

’

T-52-33-03

T-75-37-07

® 70w 7447455 L /Block Diagram

T-75-37-05
N |1 SERIAL.
o.{T] 1] o SHANNSLA [~} oara
o[ = NTROL l—1 CHANNEL
., o AND CHANNEL A '_} CLOOKS
= STATUS N I NG
o3] 2] o. REGISTERS [ WATT/READY
o.[4] 7] o
& [3] [36] oo INTERNAL GHANNEL A l+—) MODEM
[5] )6 A CONTROL | OR
e i CoNTROL N AND [ OTHER
eo[7] 34] o/& - Ylstatus =] conTROL
wi o] %3] /5 - ,Iq
) . T
+sv[9] 2] DATA E CHANNEL 8 |+—] MODEM
wioan] BU1B440  [sawo GPU BUS C:n:> ﬁ%mm_ l—| or
SER Z80 S10-0 [z 1/0 [ OTHER
Bm [30] w8 GONTROL__7_ & STATUS  |—-] CONTROL
Raoa [12] %] sves B .
e i3] [%] Asos q =) SERIAL
P [T} 7] v INTERRUPT (=~ INTERRUPT [ GHANNEL.
CONTROL{ —{ CONTROL oHANNEL B [T_} 3ooks
T:0a [i5] [26] .08 LINES L] Locic - s¥nG
oA 16 Blag |~ WAIT/READY
RiSA [© 24| RTS8
misi [1] anrse GHANNEL 8
73 [is] BEE] CONTROL
_ ___ AND
oeox [ig] (2] %08 STATUS C:_
o [z (21] esET REGISTERS
N
off] - - ] o, CHANNEL A [} Shma
CONTROL.
o] o Ao o (LN onanwe a [} GRS
o.[3] [ o, STATUS I S
REGISTERS WAIT/READY
o.[«] 7} 0,
o %] 5 INTERNAL GHANNEL A |+—) MODEM
[E] 5| & LN controL || or
_ - —v] Ano [ OTHER
eo[7] L status [ conTRoL
mifs] n} /b . r!l
9 2| AD T
] 2 DATA M € GHANNEL B |+ mMoDEM
FHDYA 10 BU18441 1] ono CPU BUS /1—5——'\ CONTROL  fe—| OR
oz Z80 S10-1 U ) N—A—v/] AND [ OTHER
v [ (3] wimov CONTROL 7§ / & STATUS |} cONTROL
ADA E E SYNCB 8 -
B (28] roa Yy =) SERIAL
R le—J DA
A 1 [25] s INTERRUPT (+— INTERRUPT I\ T DRANEL
CONTROL{—— CONTROL CHANNEL B || f o1 ocKs
Ta0a [i5] (%] v LINES -] Loaic V L S
e [} 5] woo |~ WAIT/READY
RTSA |17 24} RTSA
mE ~ors CHANNEL B
T CONTROL |4
oA |19 E‘ ocoa AND
STATUS N
e [ [a1] FeseT REGISTERS
B
rd
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RoHn CorP 07€ » [ 7828999 noo1ed1 1
WEB~<4 207 o+ v /General Use Microprocessor

BU18!00 Series

T-49-17-07 -
i T-52-33-19 7]
Ay
oy - o] o CHANNEL A ) e
NTROL
o[2] B AND /\—_:> CHANNEL A [~} CHANNEL
D‘E E"‘ STATUS .= SYNC
. o.[4] . REGISTERS | [ S AT
> ] She
oo = e |1 | [ e :}x.sm
. - . —v/] ano |-~ OTHER
E_OE ] ek Logie STATUS |-} conTroL
wi[g] E B 1 Z
4w [9] ] @ b '
W/ADVA [1q] BU18442 [i]am DATAQ 2 CPU BUS g g:ﬁ?:g‘l: N — g‘RODEM
] 2808102 [ g 1o N AND [ OTHER
o [ 5] e CONTROL _7_ X v STATUS |-} CONTROL
- 8
ﬁ [ 73] Axca - lSJ |- SERIAL
7ica [u] [7] rem INTERRUPT [+—] INTERRUPT T OAANNEL
- roale ] ruos camnox_{—- CONTROL ﬁ} cHANNEL B [T} Honre
o ros LINES L+~ LoGIO [ SN
OTRA E E] OTAB WAIT/READY
avsa [17] u] Avse
a—ng %Eﬁﬁ ggﬁ;‘;‘gﬁ 8 T-52—33 —03
ocoA |13 22| 6Co8 AND .
\‘___
ox 2] [21] Feser :E%Tlg?sns T-75-37-07
T-75-37-05
® 3B AT /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
EEFSEE Voo 7 v
EH{ERFEFEE Topr 0~70 c
{#rRE F Tstg —65~150 c
® E&yi5i4 /DC Electrical Characteristics
Parameter Symbol Min. Max. Unit Conditions
Clock !nput Low Voltage Vie —03 0.45 v —
Clock Input High Voltage ViHc Voo —06 | Vop+03 v -
Input Low Voltage ViL - —03 08 v | -
Input High Voltage ViH 20 Vob v —_
Output Low Voltage Vor - 04 v loL =2.0mA
Output High Voitage VoH 24 - \'} lon =—250 HA
Input Leakage Current ) It — +10 HA lin =0 to Voo
3—State Output Leakage Current in Float loL - +10 HA Vout =0.4V to Vpp
SYNC Pin Leakage Current ILsy) - 10/—40 HA 0<ViN<VpD
Power Supply Current Ibp - 100 mA —_
Over specified temperature and voitage range.
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ROHM CORP O7E D .?&EE:CH‘H godoik92 3 I
AR<2414 2070+ v¥/General Use Microprocessor

BU18400 Series

@ DART (Dual Asynchronous Receiver/Transmitter) ;
BU18470 )

BU18470(2, FERMARD LY 77— 2ESHEHEEE 2

F v XIH - BUT8A00L Y — XDEILSIT Y,

ZOLSHE, FEREAXD U TILISS LI, I3SLILY

UPZNEBROIALN—=2 /32 bA-FELTHELET,

EMEEEIC &L 3X5 (2.5/4/6MHz) H ) £ 7,

T-49-17-07 1

K4 DART (Dual Asynchronoiss Receiv}erlTransmitter) H

BU18470 T-52-33-19

The BU18470 is a peripheral LSI of the BU18400 Series,
provided.with 2 channels of the asynchronous serial data
communication function. T-52-33-03
This LSI can be used as a converter/controller for the
asynchronous serial/parallel, parailel/serial conversion.

The BU18470 is classified by operating rates (2.5/4/
6MHz). :

® HFACE X,/ Terminal Connections ® JAay 7447455 .L,/Block Diagram
Ny
o.[1] (5] o GHANNEL A }seRiAL oata
o[z 1) o R ADwATE CHANNEL A [+ GHANNEL CLOCKS
oG] 0. AT /READY
o,[4] 37) 0.
w5} 5] R INTERNAL DioCETE = Movem on
(€] B3 CoNTROL K CONTROL [ OTHER CONTROLS
_ LOGIC AND |~
a7} (] o2 ' STATUS — RIA
mE 33] c/B ¥
- asv[9] 2] i DATAH E CHANNEL 8 [o—
mm] %80 DART g CONTROL 7 Iy Mo I aE
RxDA E E RB 5
mea (1] 78] meos S|
i s Rl P
Teoa [i5] [=] rom LINES LOGKC - %:%%OCK
oA [1g| [z} o7em
arsa [17] 2] ATSE
ocoa 19 (2] ooos REGISTERS
CLX E 2} AESET
® #3ERAER /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
EREE Voo 7 Y
SHERAEEE Topr 0~70 c
[Cx ety dnnii] Tstg —65~150 c i
® B AL /DC Electrical Characteristics
Parameter Symbol Min. Max. Unit Conditions
Clock Input Low Voltage ViLe -0.3 045 A" -
Clock Input High Voltage ViHe Vpp —0.8 55 \" -
Input Low Voltage ViL -03 038 v -
Input High Voitage Vi 20 5.5 v . -
Output Low Voitage VoL — 04 v loL =2.0mA
Output High Voitage VoH 24 - v loH =—250 uA
Input/3—State Output Leakage Current 1 —10 10 HA 04V<Vin<24V
RI Pin Leakage Current lL@Rp —40 10 HA 04V<VIN<L 24V
Power Supply Leakage Current [[57>) -— 100 mA - -
Ta=0C to 70°C, Vpp =5V, £5%
438 RONM
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ROHM CORP O7YE D I?&E&‘:FH goousHa3 s A )
0 Series

REA<4 2 a7at v /General Use Microprocessor " BUIB
T-49-17-07
23 i i Unit : mm - .7
° ﬂﬁ,:f,glz/mmens@ns( ni ) ‘ T-52- 33 19
T-52-33-03
371432 R g L
I8 hncmnooonol T-75-37-07
R1.5 ) ~ . . [
D g T-75-37-05
3 oo i i
Elv o 0,301
3 0.540.1
& 4 bzsax03 I .
” 33.02+0.5 ) 16.5£0.5 Fg
‘{
4
\ . =}
52.3132 ¥ g‘
R
4l'?l"!l"ll'\l'|l'1l"\l'll'lf'\f'll'1I'\l'll'|l'\l'll'll32_‘ k4
s
1.5R g?
e o 2
TUOo0uU 0000000000000 OO0
1 20 _
; B
J 152, o U
m : I 1 3
s — 4
il ]i i i!i}i ‘ i“i li .- 0,3£0.1 0
~ o 54+0.1 0
l—-z 54+0.3 6
«; ' 48.2610.5 ‘ 16.5%0.5 ;I(
#) FREBAOIS y = FIConT R, FRRBRVEELET Y,
: 439
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