262,144 WORD x4 BIT DYNAMIC RAM

SILICON GATE CMOS

TC514256P/J/2-85, TC514256P/J/Z-10
TC514256P/J/Z-12

The TCH14256P/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 system 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

TC514266P/J/2-86-10-12
trRac  RAS Access Time 85ns  100ns  120ns
taA Column Address Access Time| 4bns  50ns  60ns
tecac  CAS Access Time 30ns  30ns  35ns
tre Cycle Time 165ns  190ns  220ns
tpc Fast Page Mode Cycle Time 50ns  B5ns  70ns

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

Plastic DIP Plastic S0J

Vs

Plastic Z1P

oF [
/04 Y
pr/o3 1/03
NCAs v F- 1/04
EC‘?E 1/:: I 101
a8 i | WRITE
A7 RAS

has A0
Pas =
hae A2 3

[ A0~A8 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WRITE Read/Write Input
OE Output Enable
1/01~1/04 Data Input/Output
Vee Power (+5V)
Vgg 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.

e | ow Power
413mW MAX. Operating (TC514256P/J/Z-85)
358mW MAX. Operating (TC514256P/J/Z-10)
303mW MAX. Operating {TC514256P/J/2-12)
5.6mwW MAX. Standby
e Output unlatched at cycle end allows two-dimensional
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 : TC514256P
Plastic SOJ : TCb14256J
Plastic ZIP : TC514256Z

1/01 1/02 103 L/04

Vee Vss
il
j T pATA IN | [DATA OUT =
BUFFER BUFFER OF:
WRITEO— B I
i L3
No.2 CLOCK
oA GENERATOR [ |
0 | goLumy — ] coLumn
ADLRESS 9
AL BUF FER() v| PECODER
o E= T ot -
oomaou.za
Ad
AS REFRESH -512--
A6 COUNTER () x4
A7
A8 iggm:s.s 5 =§ : MEMORY
BUFFER 6) es ARRAY
T a 512X512x4
RAS No.1 CLOCK
GENERATOR
—_—

SUBSTRATE B:Aq
GENERATOR |




ABSOLUTE MAXIMUM RA

ITEM v SYMBOL RATING

UNITS NOTES
Input Voltage ViN —1~7 \ 1
Output Voltage Vout ~1~7 v 1
Power Supply Voltage Vee -1 ~7 \ 1
Operating Temperature ToPR 0~70 °C 1
Storage Temperature Tsta —~Bb ~ 150 °C 1
Soldering Temperature* Time TsoLpeR 260410 °Cesec 1
Power Dissipation Po 600 mW 1
Short Circuit Output Current lout 50 mA 1
‘RECOMMENDED DC OF TING {Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES
Vee Supply Voltage 45 5.0 5.5 \ 2
Viu Input High Voltage 2.4 - 6.5 \% 2
Vio Input Low Voltage —1.0 — 0.8 \ 2

Vee =5V £ 10%, Ta= 0~ 70°C)
SYMBOL PARAMETER MIN MAX. | UNITS | NOTES

OPERATING CURRENT TC514256P/J/Z-85 - 75

leer Average Power Supply Operating Current TC514256P/J/Z-10 - 65 mA 3,4
(RAS, CAS, Address Cycling: trc = trc MIN.) TC514256P/J/Z-12 — 55
STANDBY CURRENT

lccz Power Supply Standby Current - 2 mA
(RAS=CAS=Vn)
RAS ONLY REFRESH CURRENT _ TC514256P/J/Z-85 - 75

lces Average Power Supply Current, RAS Only Mode TC514256P/J/2-10 - 65 mA 3
(RAS Cycling, CAS = V| : tge = tge MIN.) TC514266P/3/Z-12 - 55
FAST PAGE MODE CURRENT TC514256P/J/2-85 - 55

leca Average Power Supply Current, Fast Page Mode TC514256P/J/2-10 - 45 mA 3,4
(RAS = V|, CAS, Address Cycling: tpc = tpc MIN.) TC514266P/J/2-12 - 35
STANDBY CURRENT

lces Power Supply Standby Current - 1 mA
(RAS = CAS = Vcc-0.2V)
CAS BEFORE RAS REFRESH CURRENT TC514256P/)/Z-85 - 75

fcce Average Power Supply Current, CAS Before TC514266P/J/Z-10 - 65 mA 3
RAS Mode (RAS, CAS Cycling: tre=trc MIN.) TC514256P/)/Z-12 - 55
INPUT LEAKAGE CURRENT

(IR Input Leakage Current, any input (OV £ VN = 6.5V, All Other Pins —-10 10 UA
Not Under Test = 0V)

Lo OUTPUT ITEAKAGE CURRENT ~10 10 UA
(Dour is disabled, OV = VouT = Vee)

Vou OUTPUT LEVEL R 24 _ v
Output “H" Level VOLTAGE {{oyT=—bmA)

| OUTPUT LEVEL B 0.4 v

oL Output “L” Level VOLTAGE (loyT = 4.2mA) '
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ELECTRICA

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

L

TC514256P/ TC514256P/ TC514256P/
SYMBOL PARAMETER J/Z-85 4/Z-10 J/z12 UNIT [NOTES
MIN. MAX, MIN, MAX, MIN. MAX.

tre Random Read or Write Cycle Time 165 — 190 - 220 - ns

tRMW Read-Modify-Write Cycle Time 225 - 265 - 295 - ns

tpc Fast Page Mode Cycle Time B0 — b5 — 70 — ns

tpanw (F:ia/sCtIeP?rgii]Z/Iode Read-Modify-Write 110 _ 115 _ 140 _ ns

1RAC Access Time from RAS - 85 - 100 — 120 ns 8,13
teac Access Time from CAS — 30 — 30 — 35 ns 8,13
tAA Access Time from Column Address — 45 — 50 - 60 ns 8,14
tcPA Access Time from CAS Precharge - 45 - 50 - 65 ns 8, 14
teLz ‘CAS to Output in Low-Z 5 — 5 — 5 - ns 5
TOFF Output Buffer Turn-off Delay 0 30 ¢} 30 0 36 ns 9

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 7
tRP ‘RAS Precharge Time 70 — 80 — 90 — ns

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

t RASP RAS Pulse Width (Fast Page Modle) 85 (100,000 { 10C {100,000 | 120 [100,000 ns

tRSH 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 - 0 - ns

tRAH Row Address Hold Time 15 - 15 - 15 - ns

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

tcaH Column Address Hold Time 20 — 20 — 25 — ns

tAR E)o_gjg\ng Address Hold Time referenced 65 _ 76 _ 90 _ ns

tRAL Column Address to RAS Lead Time 45 — 50 — 60 — ns

tRCS Read Command Set-Up Time 0 — o} — 0 — ns

tRCH Read Command Hold Time 0 — o] — 0 — ns 10
o S)e_e;iT(;ommand Hold Time referenced 0 _ o _ 0 _ ns 10
tweH Write Command Hold Time 20 — 20 - 25 - ns

fwen \:ng;(siommand Hold Time referenced 65 _ 75 _ 9 _ ns

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

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

towe Write Command to CAS Lead Time 20 - 25 — 30 — ns

tps Data Set-Up Time 0 - o - 0 - ns 11
tDH Data Hold Time 20 — 20 — 25 — ns 11
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(Continued)

TC514256P/ TC514256P/ TC514256P/
SYMBOL PARAMETER J/Z-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 — ns 12
tcwD CAS to WRITE Delay Time 65 — 65 - 75 — ns 12
tRWD RAS to WRTTE Delay Time 120 - 135 - 160 -~ ns 12
tAWD 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
tCHR CAS Hold Time (CAS before RAS 30 _ 30 _ 30 _ ns
Cycle)
trpc RAS to CAS Precharge Time 0 - .0 - 0 - ns
CAS Precharge Time (CAS before RAS
teet Counter Test Cycle) 50 - 80 - 60 N ns
tROH RAS Hold Time Referenced 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 ﬁ 0 25 0 25 0 30 ns
tOEH OE Command Hold Time 25 - 25 — 30 - ns
(Vce = BV £ 10%, f= 1 MHz, Ta= 0~ 70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Cu Input Capacitance {Ag — Ag) — 5 pF
Ciz Input Capacitance (RAS, CAS, WRITE, OE) — 7 pF
Co Output Capacitance {1/0; — 1/04) - 7 pF
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NOTES:

1.

arwnN

=

© ©

10.
11.

12.

13.

14.

Stresses greater than those listed under ‘‘Absoiute Maximum Ratings” may cause permanent damage to the
device.

All Voltages are referenced to Vs .

ICC‘I , ICC3 , ICC4 , ICCG depend on cycle rate.

lect . lecqa 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 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 t+ = 5ns.

Vin{min.) and V,_ (max.) are reference levels for measuring timing of input signals. Also, transition times
are measured between V,,, and A\

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

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

Either tgcy 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. trwp: towp and 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 tawp 2 tawp(min.), tewnp = tewp(min.) and
tawp 2 tawp{min.), the cycle is a read-modify-write cycle and data out will ccntain 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 treplmax.) limit insures that trac{max.) can be met. tgepimax.) is specified as a
reference point only: If tgep is greater than the specified tpcp (max.) limit, then access time is controlled by
tcac-

Operation within the tgap{max.) limit insures that trac(max.} can be met. tgapimax.) is specified as a
reference point only: If tpap is greater than the specified tgap(max.) limit, then access time is controlled by
Tan
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e READ CYCLE

l

o

AS

|

O
»
i

AQ~a8

WRITE

1/01~1/04

N — N S e
vy Ec_R_g_ tRCD — :RSH - tcRp

VIL ——J tRA:D &\ CAtS / /
/11 ) O Y
:ii v/ ///////////A;/rr 208 X

e W0 VAN,

- | -
v — LTI

® WRITE CYCLE (EARLY WRITE)

RLS

£O~AB

WKITE

1/01~1/04

“RAC N COEZLE_OE{-

ZZ}: T oem . {@i VALID DATA-OUT
- A o

T e 7 O
Vig _. Fﬂ’. tRCD ] TReH — CEP
Vg — /r tRaH \L\ toas / f
::i ://////]/NADSR%SS—W SRS X/ 177 /7/)(
oo T "= T
o = T T

Vo — F
VoL —

WALID DATA-INY

N
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® WRITE CYCLE (OE CONTROLLED WRITE)

o N — s
B e e
/11111, I s A

vie LTI

e /AU

S/
I

® READ-MODIFY-WRITE CYCLE

LOED

[SoxH |
’“(/////////////// Y,

o<

VALID DATA-IN

I,

ZH S UHY or L

P .
'RED tRSH CcRP
wi——t = /| i
T ) T YIS
“RAD - tCwD o !
. N—" T
. :f//////////////////////////)»fm
g S WSS W,
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® FAST PAGE MODE READ CYCLE

“RASP “KE |
RAS Vin— ’\ tAR
Vi ™ 1 o 5§ —
CRSH
g{ TRCD tep tCR!
&S Vin :]’ *RAD \l\ toas \ t = R tcas
VIL toon ﬁ L .
tasr RA{‘M tCal tasci [toay t';sc_{ TcaH
/). G811 Wy Y/ ey U S A
,_ tnis | trenl —.L! tRes L | JrRes tRCH
WRITE Vig — i '% ZZZ
v:][:i —/Mw taa Y Taa W Tap *RRH /
toEa r LoEA ) ToEA
— Vs ;
o e/ R T R W/,
tRac [.TCAC I_tffF tcac t_g_lfr teac | toFs
terzl orz|  |°CL toEZ e torz
/eaisou Yok e e o Iy —
CUHY or L
® FAST PAGE MODE WRITE CYCLE
TR4SP “RE,_|
— VIig e =y Fﬂ_
e Vip — R — —— N
tPpo ten
TCRP tRCD tcp = It_ci].:_
C&s ViH — Tcag F\ tcas _”_’R toas T
viL — tesH =
CRAH L CRAL
tag tasc |Tcaw s¢| [tcan taggl | Toan
A0 ~£8 Vin — RW’@( COLONE 7 COLUMN ’7 COLUMHN )/
Vin — ADD ADDRESS 5@ 422>§ ADDRESS ADDRESS EQZZ {22(2: \
TRAD oWl _,' tgcs towy l Twes :;::TI:
twes tweH twcH weH
Vig — f
/1Y) e /1Y) s e YA e A
[toEH o FOEH |SOEH
— VIH — ! : 9f
oF Vi — N\, \V//// N
CDHR toR
tos tpH tps| [ tpu tps Ty
Vig —
R R/ SN Y. OIS U,
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e FAST PAGE MODE READ-MODIFY-WRITE CYCLE

Q)
>
0|

AD~A8

I/&Ol
1/0¢

—_— t
Vi — RASP [ 3
Vio _ tRP \_
tcsH
CPRMW tRSH
tRCD tcas top [ ICCRP
Vi  — toas — | ‘tcas
Vi, — CRAD \\ \ /
T
RaH tRAL
TASR,| | fasc Eu- tasc)| [LCAH tal | Lt
v — s 3 1 -
- R ST S R S
ADD ADD j
Vi, — / A / s,
TRWD tewp t'Rwr_)ll
TRCS towp £ CcWL tow TowD town
ViE  —7 f
: \ |\ \
. . / AWD Y\ | AWD A TawD
That twp Twp
tors I tOEL ! YoEs v
Vin — \i—
L5 S F— ﬁn tCcPa L/ tep h./tom
oED | toED CPA 10
toac Cac e
T T
. topz afy ! OEZ
TRAC tps OB tps
ips
tpy tDH Lt_f’ki
vi/OB — 3 .
P IN }—— N IN
V1/0oL — ; S
tCLZ ] tcL teL
| our z| |, ovur L2l et
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® RAS ONLY REFRESH CYCLE

RAS

AO0~A8

tre
TRP

Vin—— %k tRrAS (7 X
Vi — tz —

tCRP LRPC
Vig —
Vin — \\——J//

LASR LRaH

e T Rsiss WL L

NOTE: WRITE, OE = Don’t care

D UHT or LY

® CAS BEFORE RAS REFRESH CYCLE

o
»
&

1/01~1/04

TRC

tRP
Vig —

. N1 R:S
ViL — RPC j : L \
I
|

o N A
Yor — ) oPEN
Vop — b

NOTE: WRITE, OE, A0~ A8 = "H" or "L" :"H” or L”
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e HIDDEN REFRESH CYCLE (READ)

RAS

A0 ~a8

WRITE

1,/01~1/C4

Vin —

vVip —

Vi —

Vip —

Vig —
vy —

Vig —

Vi, —

Vin —

Vio

Vor

VoL

S TV s T e |
— | T
D A T e
T T N
T ////l/i///V/j///////////////z
N v pemaon )

CUHY or LT
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e HIDDEN

AQ~48

1/01~1,/04

REFRESH CYCLE (WRITE)

e T o e U
g i e
N S TN
s T
- T
D
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® CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

3

)
o)
[

AQ~AB

e READ CYCLE

| 1/01~1/04
L

® WRITE CYCLE

-

WRITE

L1/01;1/04

~

WRITE

LI/Ol—»I/O«&

® READ-MODIFY-WRITE CYCLE

. — i
e I

TN X T
‘////////////////////////////" il
s ™ iy
:Zi: OFEN - VALID DA,‘I‘A—O:TOEZ 2____.

oo LTI

s /////1! /// il

e LTI ////////g//////// T

zii: OFEN —“—'——'{ VALID DATA-IN {L - ’
zi:7///////////7//#//////////[? = N A
S/ s
o - / 2—(&2%

a : uHu or uLu
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® Plastic DIP

Unit in mm

2019 18 17 16 15 14 13 12 11
ACIO /Iy rmeie

P
R1.0 l/ 3
Ot C T I oI u
2 3 4 5 6 = 8 9 10
247 MAX 7.62+0.25
=
o =
3 E
3 B - 5
= = \
Lo
=
2 Y v 74 174 'S v
05+0.15 254025 L
Tt 0~1
14+015

NOTE: Each lead pitch is 2.54mm,
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 ~ 1727

26 25 24 23 22
minieolalm

0.38~0.50

<
. ~
=
- - !
o
INDEX DOT 0
. ™
oo d | SNy I ) AN 08y B
1 2 3 4 5 9 101112 13
0.66~0.76
] .
[ Eo
W RE
“““ ‘ o
3]
— [

1.27TYP.

95 ~99

NOTE: Each lead pitch 1.27mm.

‘Al dimensions are in millimeters.
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® Plastic ZIP

NOTE:

Unit in mm

. 26.3MAX _
I~ !
N
d
INDEX DOT H
/ @
' 7~
' Z
=
\ el
a5£01 127 TYP.
T

1 3 5 7 9 11 138
il
2 4 6 8 12

15 17 19
16

14 18 20

Each lead pitch is 1.27mm.
All dimensions are in millimeters.

_J_ix

J \

+007

0.25__0.05

127TYP

R54TYP

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.

>

o]

3.

e

6.

d

8.

9

10.

11.

12.

13.

14.

15.

3.

Stresses greater than those listed under “'Absolute Maximum Ratings” may cause permanent damage to the
device.

All Voltages are referenced to Vgg .

ICC1 . |Cc3, 'CC4 . ICCS: lCC7 depend on C\/C|€ rate.

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

trasimax.) = lus is only applied to refresh of battery-back up. tras(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 t1=5ns.

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

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

tope (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 tgen Or trrn 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: thwo. Tewp and 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 tawp = trwplmin.), tewo 2 tewnl{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. treplmax.) is specified as a
reference point only: If tgep is greater than the specified tgcpi{max.) limit, then access time is controlled by
teac-

Operation within the tgrap({max.) limit insures that tgac{max.) can be met. tgap(max.) is specified as a
reference point only: If tgap is greater than the specified tgap{max.) limit, then access time is controlled by
taA.

—169—



® FAST PAGE MODE READ CYCLE

v “
S H
Vi
Vin
TAS
VIiL
v
AQ~A8 14
VIL
I v
WEITE 1H
Vip
v
BE H
ViL
v
1/01~L0¢ o8
oL

® FAST PAGE MODE WRITE CYCLE

'
VS IH
Vio
— v
TAS 18
Vip
v
AO~AS8 TH
VIL
v
WRITE 18
ViL
v
. IH
OF
VrL
VIig

1/01~1/04
/0IL0 gy,

LRASP tRP
—_— —4\ fap Z \
e | tRSH
tcrp| | *mreD tcp - tCRA
— tRAD \\ e z’ \“_ woas ;V ’ 28 /— T
o CRAH tcSH ) - L LRAL I
TASR tasg tcaH vasc | |tcaH tasc! [Eoan i
) R I Y, S I, W
B | Lres __‘ ‘meel |4 IL tRes , ___“_L_tggs_ CRCH
_7(2222% ; 2; taa W taa \Ff tas CRRY %/12222
_ T - Ltora 4 LOEA
/AT s A s /77/,77777/&““ JITTTI,
l trac ~Cag J_tg‘_r tcac ]fgf_‘? tcac L LOFF
l toLz . OEZ tcLz toEZ cLy tozz
- Dt i S ) O
@a : n HH or " [J "
L CRASP RP |
— ——4\[ taz F \
tCRP| t = T ) “ESH T
RCD CP CRP
_ﬁ — 4\\ tcas x tcas /'_"‘H RS [7:;—:
B o ’ L e
Tasm Tasg tcaH tasg| {tcaH Ti.a[sc tcaH
/) R YT Y I Y s SIS
tRAD — twes towL twes ! I Zi:i
twes twCcH twcH TWCH
- twp twp e Ty
/I i, ), e THATII,
LOEH { LoEH ) 4 LOEH
S I 77777/ L 7/ A Y/
'Ds tpH s} | *oH tps| | toH
), ST I B I, ST Y,
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