262,144 WORD x4 BIT DYNAMIC RAM

SILICON GATE CMOS

TC514256P/J/Z-85, TC514256P/J/Z-10
TC514256P/J/Z-12

The TC514266P/J/Z is the new generation dynamic
RAM organized 262,144 words by 4 bits. The TC514256
P/J/Z utilizes TOSHIBA’s CMOS Silicon gate process
technology as well as advanced circuit technigues to
provide wide operating margins, both internally and to
the systemn user. Multiplexed address inputs permit the
TC514256P/J/Z to be packaged in a standard 20 pin

e 262,144 word by 4 bit organization
® Fast access time and cycle time

TC514256P/)/Z2-85-10-12
trac RAS Access Time 85ns  100ns 120ns
taa Column Address Access Time| 4bBns 50ns  60ns
teac  CAS Access Time 30ns  30ns  35ns
tRe Cycle Time 166ns  190ns  220ns
tpe Fast Page Mode Cycle Time 50ns  Bb5ns  70ns

® Single power supply of 5V + 10% with a built-in Vgg
generator

Plastic DIF Plastic S50J Plastic ZI1P

1 DVYss O [ 1}
2 0104 1,033 2| GRS
3 H1/03 &5 1/04
4 NOAE Vss | 5 o1
5 [IOE /02 | =
[ Na8 . §=2 WRITE
7 Dar RAS | o
Das A0 G T -
8 g".l:", ﬁzu
9 Nas Az px p=
10 Pad 2 gl as
Vee 85 el ae
AS [y =T
L g AS
47 i &
12 5ol ae

[ AD~ A8 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WRITE Read/Mrite Input
OE Output Enable
101 ~ 1/04 Data Input/Output
Vee Power (+5V)
Vg Ground
N.C. No Connection
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plastic DIP, 26,/20 pin plastic SOJ and 20/19 pin plastic
ZIP. The package size provides system bit densities and
is ‘compatible with widely available automated testing
and insertion equipment. System oriented features
include single power supply of 5V = 10% tolerance,
direct interfacing capability with high performance logic
families such as Schottky TTL.

Low Power
413mW MAX. Operating {(TC514256P/J/Z-85)
358mW MA.X, Operating {TC514256P/J/Z-10)
303mW MA. X, Operating {TC514256P/J/Z-12)
5bBmW MAX, Standby
e Qutput unlatched at cycle end allows two-dimerisional
chip selection
e Read-Modify-Write, CAS before RAS refresh, RAS-
only refresh, Hidden rafresh, and Fast Page Mode
capability
e All inputs and outputs TTL compatible
e 512 refresh cycles/8ms
e Package  Plastic DIP : TCH14256P
Plastic SOJ : TCH14256J
Plastic ZIP : TCH142566Z

1/01 L/02 1/03 104

Voe Vas
]
] i DATA IN =
BUFFER ]
WRITE [ — S g S ﬂ
+ 4
No. it CLOCK
cas GENERATOR
COLUMN — 1 coLumw
AC 0 ADLRESS FIp ER
Al O—=f BUFFERD) hd
AZ O] BENSE AMP | ¢
AZ O] 1/0 QATE
Ad C—]
AS O REFRESH . 21‘2 -
AB O—=] COUNTER (9
A7 O
ROW ] MEMORY
A8 o— ADIRESS E a RAAY
BUFFER B) g8 A
T g 512x512x4
HAG O———e={ NO.L CLOCK

GENERATOR

EUBSTHRATE BIAS
OENERATOR



SYMBOL RATING UNITS NOTES
Input Voltage ViN —1~7 \ 1
Output Voltage Vour ~1~7 v 1
Power Supply Voltage Vee —1~7 \ i
Operating Temperature TorR 0~70 °c 1
Storage Temperature Tsra -~55~ 150 °c 1
Soldering Temperature* Time TeoLpER 260+10 “Crsec 1
Power Dissipation Po 600 mwWw 1
Short Circuit Output Current louT 50 mA 1
(Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES
Vee Supply Voltage 4.5 5.0 556 A 2
Vin Input High Volitage 2.4 - 6.5 \% 2
Vi Input Low Voltage -1.0 - 0.8 v 2

CS (Voe=5V £ 10%, Ta= 0~ 70°C)
SYMBOL PARAMETER MIN MAX. UNITS 'r NOTES

OPERATING CURRENT TCH14256P/)/Z-85 - 75

leeq Average Power Supply Operating Current TC514256P/1/Z-10 - 65 mA 3.4
(RAS, CAS, Address Cycling: trc = trc MIN,) TC514266P/)/Z-12 - 55
STANDBY CURRENT

lce2 Power Supply Standby Current - 2 mA
(RAS = CAS= V g}
RAS ONLY REFRESH CUR HEEI_ TC514256P/JfZ-85 - 75

lees Average Power Supply Current, RAS Only Mode TCB14266F/J/Z-10 - 65 mA 3
(RAS Cycling, CAS = V iy i tpe = tpe MIN.) TC514256P/)(2-12 - 55
FAST PAGE MODE CURRENT TC514256P/J/2-85 — 55

leca Average Power Supply Current, Fast Page Mode TC514256P/1/2-10 - 45 mA 3,4
{RAS = V|, CAS, Address Cycling: tpg = tpc MIN.) TC514256P/)/2-12 — 35
STANDBY CURRENT

lces Power Supply Standby Current — 1 mA
(H—AS =CAS = Vcc-C'.ZV}
CAS BEFORE RAS REFRESH CURRENT TC514256P/J/Z-85 - 75

fces Average Power Supply Current, CAS Before TC514266P1J/Z-10 — 65 mA 3
RAS Mode (RAS, TAS Cycling: tre=tge MIN.) TC514256P/)/Z-12 - 55
INPUT LEAKAGE CIURRENT

Loy Input Leakage Currert, any input {0V £ V) < 6.5V, All Other Pins —10 10 HA
Not Under Test = 0V
QuUTP EAKAGE CURREN

fow (DOUTUiIdLisaAbFl:}d, oV s Vour ; Vee) —10 10 HA

Vou OUTPU:F L!EVEL 2.4 _ v
Output "H"” Level VOLTAGE {lguT=—5mA)

oL QUTPUT I:'EVEL . _ 0.4 Y
Output "L Level VOLTAGE (g1 = 4.2mA)

—150—




RICA

(Vee = 5V * 10%, Ta =0~ 70°C) (Notes 5, 6, 7)

TCH14256P/ TC514256P/ TCH14256P/
SYMBOL PARAMETER J/Z-85 J/Z-10 J/Z-12 UNIT |NQTES
MM, MAX, MIN, MAX, MIN, MAX.

tre Random Read or Write Cycle Time 165 - 120 - 220 - ns

taMw Read-Modify-Write Cycle Time 225 - 2565 - 295 - ns

tpe Fast Page Mode Cycle Time 50 - 56 - 70 - ns

N EisctleP?_giinl':lode Read-Modify-Write 110 _ 115 _ 140 _ ns

tRAC Access Time from RAS - 85 - 100 - 120 ns 8,13
teac Access Time from CAS — 30 — 30 — 35 ns 8,13
tAMA Access Time from Column Address — 45 — 50 — 80 ns 8,14
1CPA Access Time from CAS Precharge - 45 — B0 - 65 ns 8,14
tcLz CAS to Output in Low-Z 5 — 5 - 5 — ns b
tOFF Output Buffer Turn-off Delay 0 30 g 30 0 35 ns g

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 7
tRP RAS Precharge Time 70 - 80 - Q0 — ns

tRAS RAS Pulse Width 85 10,000 | 100 10,000 | 120 10,000 ns

tRASP RAS Pulse Width (Fast Page Madle} 85 [100,000 | 100 [100,000 | 120 [100,000{ ns

T ASH RAS Hold Time 30 - 30 - 35 - ns

tcsH ‘CAS Hold Time 85 — 100 - 120 - ns

tcAs CAS Pulse Width 30 | 10,000 | 30 | 10,000 35 | 10,000 ns

tRCD RAS to CAS Delay Time 25 55 25 70 25 85 ns 13
TRAD RAS to Column Address Delay Time 20 40 20 50 20 60 ns 14
tcRp CAS to RAS Precharge Time 10 - 10 - 10 — ns

tepN CAS Precharge Time 15 - 15 - 20 - ns

tcp CAS Precharge Time {Fast Page Mode} 10 - 10 — 15 — ns

tASR Row Address Set-Up Time 0 - 0 — 4] — ns

TRAH Row Address Hold Time 15 - 15 — 15 — ns

Lt ASC Column Address Set-Up Time 0 - 0] — 0 - ns

tcan Column Address Hold Time 20 - 20 — 25 - ns

AR tcoo% Address Hold Time referenced 65 _ 75 _ 90 _ ns

TRAL Column Address to RAS Lead Time 45 - 50 - 60 e ns

tRCS Read Command Set-Up Time 0] - ] — 0 — ns

tRCH Read Command Hold Time 0 — 8] — 0 - ns 10
o :Degi:lc!Tgommand Hold Time referenced 0 _ 0 _ 0 B s 10
tweH Write Command Hold Time 20 - 20 - 25 - ns

twen \:irg;gommand Hold Time referenced 65 _ 75 _ 90 B ns

twp Write Command Pulse Width 20 — 20 - 25 - ns

tRWL Write Command to RAS Lead Time 20 - 25 - 30 - ns

towl Write Command to CTAS Lead Time 20 - 25 - 30 - ns

tns Data Set-Up Time o] — o - 0 - ns 11
tDH Data Hold Time 20 - 20 - 25 — ns 11
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TC514256P/ TCB14256P/ TC5142566P/
SYMBOL PARAMETER JfZ-85 J/Z-10 J/Z-12 UNIT [NOTES
MIN, MAX. MIN. MAX, MIN, MAX,
tDHR Data Hold Time referenced to RAS 65 - 75 - 90 - ns
tREF Refresh Period - 8 - 8 - 8 ms
twes Write Command Set-Up Time 0 - 0 - 0 — ns 12
towD CAS to WRITE Delay Time 65 — 65 - 75 - ns 12
t RWD - RAS toWRITE Delay Time 120 - 135 - 160 - ns 12
tawn Column Address to WRITE Delay Time 80 — 85 - 100 — ns 12
CAS Set-Up Time (CAS before RAS
t — - —
CSR Cycle) 10 10 10 ns
{CHR CAS Hold Time (CAS before RAS 20 _ 10 ~ 20 _ ns
Cycle)
tRpC RAS to CAS Precharge Time 0 - -0 - 0 - ns
CAS Precharge Time (CAS before RAS
tepr Counter Test Cycle) 0 - 50 N 60 B ns
tRroH RAS Hold Time Refarenced to OF 20 - 20 - 20 — ns
toEA OE Access Time — 25 - 25 - 30 ns
toED OE to Data Delay 25 — 25 — 30 — ns
Output buffer turn off Delay Time .
tOEZ from O_E 0 25 0 25 0 30 ns
toeH OE Command Hold Time 25 - 25 — 30 - ns
SENEAN - (Voo =5V £ 10%, f= 1 MHz, Ta= 0~ 70°C)
SYMBOL PARAMETER MIN., MAX. UNIT
Cn Input Capacitance {fo — Ag) - 5 pF
Ciz Input Capacitance {HAS, CAS, WRITE, OE) — 7 pF
Co Qutput Capacitance {1/0, — |/O4) - 7 pF
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NOTES:

1.

o W™

N

10.
11.

13.

14,

Stresses greater than those listed under “Absolute Maximum Ratings™ may cause permanent damage tc the
device.

Ali Voltages are referenced to Vss .

leet, lees lees . ICC6 depend on cycle rate.

leer . lcca depend on output loading. Specified values are obtained with the output open.

An initial pause of 200us is required after power-up followed by 8 RAS cycles hefore proper device opera-
tion is achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS initialization
cycles instead of 8 RAS cycles are required.

AC measurements assume t; = 5ns,

Vis {min.) and V,_ {max.) are reference levels for measuring timing of input signals. Also, transition times
are measured between V|, and V,, .

Measured with a load equivalent to 2 TTL loads and 100pF. :

tore (Max.) and toez (max.) define the time at which the output achieves the open circuit condition and is
not referenced to output voltage levels.

Either tgey or trry Must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading edge in
read-modify-write cycles,

twes: trwo, towp @nd tawp are not restrictive operating parameters. They are included the data sheet as
electrical characteristics only. If twes = twes (min.), the cycle is an early write cycle and data out pin will
remain open circuit {high impedance) through the entire cycle; If trwo 2 tawp(min.), tewn = tewp(min.) and
tawp 2 tawpimin.), the cycle is a read-modify-write cycle and data out will centain data read from the
selected cell: If neither of the above sets of conditions is satisfied, the condition of the data out (at access
time) is indeterminate,

Operation within the tgeplmax.) limit insures that trac{max.) can be met. tgep{max.) is specified &s a
reference point only: If trep is greater than the specified tpep (max.) limit, then access time is controlled by
teac.

Operation within the tpap{max.) limit insures that trac(max.} can be met. traplmax.) is specified as a
reference point only: If tg,p is greater than the specified trapimax.) limit, then access time is controlled by

IﬁA.
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e READ CYCLE

RAS

AQ~AS8

WRITE

1/01~1/0¢

® WRITE CYCLE (EARLY WRITE)

LO~AB

WRITE

I/01~1/04

e —
- m O\ [
Ve 5 S ) TN
Sl 7/ e R 1
1 e W
:zj T orm - — T ::-f;.m

T or L
R S — —
im0 m /i a
N/, B U K////)//////////////////////////,x

e LTI

WP

I T T

“WCR

LRWL

. Z//////A'7/////{1/////////////////////////////////////////////////////7//////

Vo —

tDs

tDH

Z

VoL —

WALID DATA-IN

)
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® WRITE CYCLE (OE CONTROLLED WRITE)

S, —— T —
A f;i _ e . NN tfas / /F

Vin -tASR :RJP basc| tcaH .
wo~we T RS ) R )
G
* v I e ’V////// I,

ik [l —|
RO s /1 R YA,

: Zg D HY" or LY
® READ-MODIFY-WRITE CYCLE

=TT e 2 N

o elitd tRCD - tRsH crp
- :;E = t \ \ teas / I /‘

tasr| [ RAH  tasc tCag |
/) SSHS WL T T T
[ ] |
LRWD LRWI, 1
= i,
N/ e R
LRAC [FoEZ £og] toH
/01108 VM — 7, O o WS Y
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® FAST PAGE MODE READ CYCLE

—156—

LRASP tRP
Vig— tAR
Sl t | -
PC
o] RCD top “RSH ‘cRY
Gl ey N e B i 7,
ool L CRAL
tASR tmﬁm_ Fcad tasc| [tcay tasc| [Toan
J— — ————L-
RN/ 11, W A e SRR XTITITX:
el | el [l ] [ oy
VRITE Eﬁ :/Mﬂ taa Y Laa ) W tan it | //////
: LOEA j LoEa B ToEa
o vie —LLITTTITITTTIN | 20770000/ 1L VI,
tRac L. TCAG !tOFF TCaC “OF, toac | topr
terzl toer|  [S0LF forz|  [[o%3 oz
/i1 son ToE T oo i X o p——
- “H” or L
® FAST PAGE MODE WRITE CYCLE
tR4sP “RE_|
REs VIg e — TAR
VIL —_ & L
T
LCRP LRCD = top bosk E
Tis Vin — Teag Tcas tcas / ;[ -
- vIL PR TesH \\ = Z \ \ *
CRAH L TRAL
TAS tage Tosp Eascl (tocaH Ttasgl [toan
S/ 58 1) W YY) e Y W
towL
tRAD Tewn town twes T
wes || fSWCH e TWCH v.wlzZL
. Vin
w7 e /// /11 s e YA s e A
[cOEH | TOEH j*OEH
Vig : : — 9
SO N /77 S | /7 S TN A
F18 TpH tpgl [t tos| | Ty :
v —_—
o106 T IR okt XU/ D ISCEI Y,




Q)
L
[45]

AD~ A8

1/‘01
1/04

Vik
Vi

Vin
ViL

Viu

Vio

Vi/OH
VI1,/0L

. LRASF N
_ 7 tRp
tcsH
* trsH
PRMW T
tReD tcas tep! . —
. toas CaS
N / \ /
TRAH “RAL
tasr, | | Fascl| [fcan tasc| [LoAk pd. A0
= TTNROM\AF coL ) coL m coL W///////////////ﬂ
__'//Napp ADD _f X AALD 2 :
t
TREWD tocwp 2
tRee tcwD T OWL t'"WL thD tCWL
P -
-/ t \ t \ \
. AWD | P.Wf - “AWD
Tal L2 .23
t [ to ! roEe "
QE& B
J Jﬂ CPA LJ2 tcp ‘/tOED
. . CPA -0
OFEDI . LOED
tasc CAC -I— tosc
X " TOEZ
, Lorz A Tame LY i
LGEZ
TRAC tps - e
DS
tpy tpH | S
—_— IN‘}__@ N IN 5‘
t
tonz ouT Lz _I_o T _-crz) ouT
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® RAS ONLY REFRESH CYCLE

I
S
o)

AQ~A8

vin—~— 1

Vi —

terp

tRC

TRP

- N

Vig —
Vi — f

LASR

\/

LRAH

/1 O

NOTE: WRITE, OE = Don’t care

S HT or LY

e CAS BEFORE RAS REFRESH CYCLE

!
"~
w

1/61~1,/04

il DO — L
LCPN | [OFF : TCHR |
oo \ AT
o ¥ open
NOTE: WRITE, OE, AO~ A8 = "H" or "L” 2 HY or ML
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e HIDDEN REFRESH CYCLE (READ)

AQ~A8

WRITE

I/01~1/04

e ST e NN |
e PP | T
s ~=E S ey

Vig —7
VIiL ——fééééééﬁéééﬁ

Tas

Vig

S/

VoR —

Ve —

Loma

' LRRH
N

W

TRAC

toac

ToFF

LoEZ

P

i

V&LID DATA-OUT
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e HIDDEN REFRESH CYCLE (WRITE)

AQ~48

1,/01~1,/04

tRC

tre

Vig——

ViL—

‘i-R—P;

TRAS

|_trp

taAR

o

TRAS

T):'\_

£

tROH

trep

Vi —

TASR

\\

tRaAD

tCHR 0 Lorp

=

;

TASC

TRaH

tcaH

IL

Vig—

Vip—

Vin— ROW
— ADD \
v

COLUMM
ADDRESES

WL i

twes

LWCH

twp

i

S/l //////// it

DE

N/l

VALID DATA

T,

LDHR

D "HY or ¢

A -
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® CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

TRP
tras
&S \
ViL

—_— ey
Vin

TeeT tRSH
Vig — tCcsR LCHR -
Vi — .

IRAL

tASC TCAH

N/, S L

Vi, —
Taa

e READ CYCLE
{Ros toac “RCH

O _”///////////////////////////f K

TOEA

o :;;i D A

towF

tcLz tomz
Vo — 7 -
1/0i~1/06 OFEN VALID D&T&-QUT e
L oL — A

LRWL

® WRITE CYCLE

—

T /T Y,
X _/////////////////7///////////// // ////////////////////////////////////Af

LoWL

. VIH — -EEEJ I
\L/01~1/h4 Vi — OFEN { VALID DATA-IN } _—
I (I
o e THHTTITITTITTITTITITITIIINS,
~1/01~1/o¢. :///:___ ;, H&D}iﬁf?ﬂg

VALID DATA-OUT

CUHY or UL
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® Plastic DIP

19 18 17 16 15 14 13 12 11
o e aradocir

20
. —
L 2
R1.O /r' ' -
) S S ) [ S
12 3 & 5 6 7 8 9 10
247 MAX
=
% =
<
= {( 3
3 L =
- :
-
=
"2 ]
o L'
05+0.15 254+ 025
14+015

NOTE: Each lead pitch is 2.54mm,

Unit in mm

764x0.25

All leads are located within 0.25mm of their true longitudinal position with

respect to No. 1 and No. 20 leads.
All dimensions are in millimeters.
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®& Plastic SOJ

1702 ~ 1737

0.9TYP,

26 25 24 23 22 18 17 1615 14
mlinlalml ! e I8 e O O o
-
' S
. - !
(=]
INDEX DOT 0
\
[y | O 8 I 0
1 2 8 5 9 101112 13
0.66~0.76
$ -
s E
. 3
hataiaten n
L
A N 2]
0.38~0.50 | 1.27TYP.
95~ 0.9

NOTE: Each lead pitch 1.27mm.

‘Al dimensions are in millimeters.
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® Plastic ZIP

Unit_ in mm

26.3MAX 39&&%
r

1-
il

INDEX DOT

101 6MAX
a5+02

=
—
I 3
' +Q07
as5+a1 127 TYP. 127TYP
T ]
254TYP
]
1 3 5 7 9 11 18 15 17 19
2 & 6 8 12 14 16 18 20

NOTE: Each lead pitch is 1.27mm.
All dimensions are in millimeters.
Toshiba does not assume any responsibility for use of any circuitry described;
no circuit patent licenses are implied, and Toshiba reserves the right, at any time
without notice, to change said circuitry.
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NOTES:

1.

SRS

14.

Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the
device,

All Voltages are referenced to Vgg .

ICCI . ICCS' !CC4 , |CCB! |cc7 depend on cycle rate.

lect  leca depend on output loading. Specified values are obtained with the cutput open.

tpag{max.) = Tus is only applied to refresh of battery-back up. tgas{max.) = 10us is applied to functional
operating.

An initial pause of 200us is required after power-up followed by 8 RAS cycles before proper device opera-
tion is achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS initialization
cycles instead of 8 RAS cycles are required.

AC measurements assume ty=5ns.

Vn (min.) and V,_ (max.} are reference levels for measuring timing of input signals. Also, transition times
are measured between Vi1 and ViL .

Measured with a load equivalent to 2 TTL loads and 100pF.

tore (max.) and tpez (max.) define the time at which the output achieves the open circuit condition and is
not referenced to output voltage levels.

Either tgen Or trrp Must be satisfied for a read cycle, o

These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading edge in
read-modify-write cycles.

twes: tawn. towp and tawp are not restrictive operating parameters. They are included the data sheet as
electrical characteristics only. If tyes 2 twes{min.), the cycle is an early write cycle and data out pin will
remain open circuit (high impedance) through the entire cycle; 1 trwp 2 Trwolmin.), tewp 2 tewp{min.) and
tawd = tawp (min.), the cycle is a read-modify-write cycle and data out will contain data read from the
selected cell: If neither of the above sets of conditions is satisfied, the condition of the data out {at access
time) is indeterminate.

Operation within the tgep{max.) limit insures that tgac{max.) can be met. tgeplmax.) is specified as a
reference point only: If tpep is greater than the specified tgep{max.) limit, then access time is controlled by
tecac-

Operation within the tgaplmax.) limit insures that tgac{max.) can be met. tgapimax.) is specified as a
reference point only: If tgap is greater than the specified tgap{max.) limit, then access time is controlled by
Taa.
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® FAST PAGE MODE READ CYCLE

Vin
VIL

Vig
VIL

Vin
VIL

AQ ~A8

Viun
VIL

3
o
=
b=

VIH
VIiL

o

v
1/01~L/0a OH
VoL

*RASP _‘tap
—....-_—5\ Tap Z .
trc . .
“gre| | “ReD tcp RS tcrH
_ tran | N/ Ne— TN
“Rall tcsH | L3aL
TASR tasc LoaH tAE_E_ :Em ';Fﬁ‘q" L TeTNE
/), e N S U 0 U
|"-Rcs _I CRCE| i |[ Trcs ) f | tRoH

Laa

Ir

Taa

N

TRRE

¢

® FAST PAGE MODE WRITE CYCLE

v
rAS IH
Vio
v
TAS 1H
VIin
v
AO~A8 IH
Vip
v
WRITE 1H
VIL
v
— IH
OF
Vi
v

IR
LAOI~L04 y

— toEA - LOEA YOEA |
I e 77/7/,,,,777%.l LTI,
l tRac £CAQ LoFF tcac l_f_g}:“ toac LOFF
\ tonz . toEZ teLg TOEZ 1z Lokz
- DNt — o —
V2 : v or rur
C ERASP YRR )
— . =
— \, e \_
tpg trst
ICRPL | tmep Top = L Sose
— = t A — TOAE —
Y ARTIEN A
tRAH : i TRAL
tasR tasg toan | |tasg| {tcaH  asc | {tcaH
RN X snes WA S3mREss KUY SBeeste XUTIIITITIX
¢ o ' . . | towy
Ral LWL twes s e ERWL
twcs twcH wcH IWCH
— T twp t
T TINe TV i s I
tomH ; “OFH OEH
S R 777/, S T V/// A M)
'Ds TDH tps) | “pH tps | | toH
I/, ST A S Y S U
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