<MYUNDAI - HY3117810 Series

2M x 8-bit CMOS DRAM with WPB

DESCRIPTION

The HY5117810 is the new generation and fast dynamic RAM organized 2,097,152 x 8-bit. The HY5117810
utilizes Hyundai's CMOS silicon gate process technology as well as advanced circuit techniques to provide wide
operating margins to the users. Multiplexed address inputs permit the HY5117810 to be packaged in standard
28/28 pin plastic SOJ, TSOP-Il and Reverse TSOP-II.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System oriented feature includes single power supply of 5V+10% tolerence and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION
» Low power dissipation wioas f| 2° B e
Max. battery back-up 3.3mW (SL-part) Wioae § 4 Bwoas
Max. CMOS standby 2.2mW (SL-part) WEWE f 8 “icas
5.5mwW e g o
Max. TTL standby 11.0mW K A2
Max. operating P aS
Speed Power ol ] ves
70 715mwW ' so Tsop
80 660mwW ’
100 605mw

Single power supply of 5V+10%
TTL compatible inputs and outputs
Fast access Time

Speed tRAC tcac tpc
70 70ns 20ns 45ns
80 asons 20ns 50ns - ReverseTSOP
100 100ns | 25ns 60ns BLOCK DIAGRAM
Fast page mode operation DQ0 1 2 3 4 5 6 DQ7
Write-Per-Bit

Read-Modify-Write capability
TAS-before-RAS, RAS-only, Hidden refresh l
and Self Refresh

+ 2048 refresh cycles / 256ms (SL-part) e [ Y
2048 refresh cycles / 32ms coLuMN %
GENERATOR _|
PIN DESCRIPTION — :E—l -
[ 1. column
PREDECODER . COLUMN o
aoe Al Ll g | - OECODER
D T 3
RAS Row Address Strobe %2 o A EFRESH 7]
CAS Column Address Strobe mod £ E?f‘j‘;““ SloGATE
" - - o= S
WE/WE Write-Per-Bit/Write Enable o s | M
OE Output Enable a7 0 U COUNTER
AB = E {11y ROW MEMORY
AQ-A10 Address Input P N DEGODER ARRAY
W/DQO-DQ7 | Write Mask/Data /O a0 o B P[pnso’é‘égoea . 208715238
vce Power (+5V) - b “[” .
Vss Ground o RAS CLOCK SUBSB";:;TE -0 vee
RAS 00— GENERATOR J GENERATOR vss

This documentis a general product description and is subject to change without notice. Hyundai elactronics does not assume any reponsibility
for use of circuits described. No patent licences are implied.
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-XYUNDAI

HY5117810 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TSTG Storage Temperature —55 to 150 °C
VIN, VouT Voltage on Any Pin Relative to Vss —1.0t07.0 Vv
vce Voltage on Vcc Relative to Vss -1.0t07.0 \J
los Short Circuit Output Current 50 mA
PD Power Dissipation 1.0 w
TSOLDER Soldering TemperatureeTime 260010 Cesec

NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS
(TA=0"C to 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

vce Power Supply Voltage 45 5.0 5.5 |

VIH Input High Voltage 2.4 - vee+1.0 \'4

VIL Input Low Voltage -1.0 - 0.8 \

NOTE : All voltages are referenced to Vss.
1AD10-10-MAY94
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*XYUNDAI

HY5117810 Series

DC CHARACTERISTICS

(TA=0"C to 70°C, VCO=5V+10%, Vss=0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS ‘s,gasg MIN. [ MAX. | UNIT| NOTE
u Input Leakage Current Vss < VIN <€ Vec+1.0 10| 10| pA
(Any Input Pins) All other pins not under test=Vss
ILo Output Leakage Current | Vss < VouT < Vcg, 10| 10| pA
(High Impedance State) | RAS & TAS at ViH
Icc Vce Supply Current, tRC=tRC (min.) 70 -1 130 mA | 123
Operating 80 - | 120
100 - 110
lccz | Vec Supply Current, RAS & CAS at VIH, - 2! mA
TTL Standby other inputs > Vss
Icca Vce Supply Current, tRC=tRC (min.) 70 -1 180 [ mA| 13
RAS-only refresh 80 - 1120
100 -{ 110
lcca | Vec Supply Current, tPc=tPc (min.) 70 -1130 | mA | 1,23
Fast Page mode 80 -1 120
100 - 110
lccs | Vce Supply Current, RAS & CAS:2Vce- 0.2V - 1 mA
CMOS Standby Sl-part -1 04 5
Icce | Ve Supply Current, tRC=tRC (min.) 70 -1130 mA| 13
CAS-before-RAS refresh 80 - 120
100 -| 110
Icc7 | Vce Supply Current, tRC=125us, - tRAS < -1 450 | pnA | 145
Battery Back Up CAS=CBR cycling or 0.2V, 300ns
(SL-Part only) WE=Vcc - 0.2V,
A0-A11=Vce - 0.2V or 0.2V, tRAS< - | 600
D=Vcc - 0.2V, 0.2V or open, 1us
Q=0pen
lee8 | Vee Supply Current, RAS & CAS <0.2v 500 | pA 5
Self Refresh other pins same as ICC7
(SL-Part only)
VoL | Output Low Voitage IoL=4.2mA -1 04 Vv
VOH Qutput High Voltage joH=—5mA 24 - v

NOTE :

1. lcct, Ices, Iccd, iccs and Icc7 depend on cycle rate.

2. Icct and Icc4 depend on output loading. Specified values are obtained with the output open.

3. lcc is specified as an average current. In Icc1 and lccs, Address can be changed maximum two times while
RAS=VIL. In Icc4, Address can be changed maximum once while CAS=VIH.

4. tRas(max.)=1ps is only applied to refresh of battery backup but tRAS(max.)=10us is applied to normal func-

5

tional operating.

. lccs(max.)=0.4mA and Icc7 and Icce are applied to SL-part only (HY5117810SLJC, HY5117810SLTC and

HY5117810SLRC).

1AD10-10-MAY94
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*XYUNDAI . HY5117810 Seie_s:

AC CHARACTERISTICS

(TA=0°C to 70°C, Vcc=5V£10%, Vss = OV, unless otherwise noted.) NOTE : 1,2, 3

HY5117810JC/TC/RC/SLJC/SLTC/SLRC
# | symeoL PARAMETER 70 80 -100 UNIT | NOTE
MIN. |MAX. | MIN. [MAX. L [MAX.
1| tRC Random Read or Write Cycle Time 130 - | 150 - | 180 -| ns
2 | tRWC Read-Modify-Write Cycle Time 185 - | 205 - | 245 -| ns
3| tpC Fast Page Mode Cycle Time 45 -| 50 -| 60 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 100 -11051  -1125 -] ns
Cycle Time
5 | tRAC Access Time from RAS -1 70 -| 80 -] 100 | ns [4,9,10
6 | tcac Access Time from CAS -| 20 -1 20 -] 25| ns | 49
7 | tAA Access Time from Column Address -1 35 -| 40 21 50| ns | 410
8 | tcra Access Time from CTAS Precharge -] 40 -| 45 -1 50| ns 4
9| tciz TAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
10 | toFF Output Buffer Tum-off Delay 0] 15 0} 15 0o 15| ns 5
11 | 17 Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 50 -] 60 -] 70 -| ns
13 | tRAS RAS Pulse Width 70 10K | 80 [10K | 100! 10K | ns
14 | trRasP | RAS Pulse Width (Fast Page Mode) 70 HooK | 80 100K | 100 [100K | ns
15 | tRsH RAS Hold Time 20 -| 20 -l 25 -| ns
16 | tCsH CAS Hold Time 70 -| 80 -|100|" -{ ns
17 | tcAs CAS Pulse Width 20 | 10K 20{ 10K | 25| 10K [ ns
18 | tRCD RAS to CAS Delay . 20| 50| 20| 60 25| 75| ns 9
19 | tRAD RAS to Column Address Delay Time 15 35 15 40 20| 50| ns 10
20 | tcrpP TAS to RAS Precharge Time 5 - 5 -1 10 -| ns
21 | tcp TAS Precharge Time 10 -| 10 -1 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time - 10 -1 10 -| 15 -] ns
24 | tAsC Column Address Set-up Time ' 0 - 0 - 0 -| ns
25 | tcaH Column Address Hold Time 15 - 15 -1 20 -1 ns
26 | tAR Column Address Hold Time from RAS 55 -] 60 75 - ns
27 | tRAL Column Address to RAS Lead Time 35 -1 40 -| 50 -| ns
28 | trcs Read Command Set-up Time 0 - 0 - 0 -{ ns
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to
30 | tRRH Read Command Hold Time - 0 - 0 - 0 -1 ns 6
Referenced to RAS
31 | twcH < Write Command Hold Time 15 -| 15 -1 20 -| ns
32 | tWor | Write Command Hold Time from RAS 55 -1 60 -l 75 -| ns
33 | twp Write Command Pulse Width 15 -| 15 -| 20 -l ns
34 | tRWL Write Command to RAS Lead Time 20 -1 20 -1 25 -| ns
35 | tewL Write Command to CAS Lead Time 20 -1 20 -| 25 -1 ns
36 | tps Data-In Set-up Time 0 - 0| - 0 -| ns 7
37 | tDH Data-In Hold Time 15 -1 15 -1 20 -] ns 7
38 | 1DHR Data-In Hold Time Referenced to RAS 55 -1 60 -1 75 -| ns
39 | trer Refresh Period (2048 cycles) - 32 -1 32 -l 32 ms| 12
St-part - | 256 - | 256 - | 256 11
40 | twes Write Command Set-up Time 0 - 0 - 0 -1 ns 8
924 - 1AD10-10-MAY94
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“XYUNDAI HY5117810 Series

AC CHARACTERISTICS

(continued)
HY5116810JC/TC/RC/SLIC/SLTC/SLRC
# | sYmMBOL PARAMETER 70 -80 -100 UNIT | NOTE
| MIN. TMAX. | MIN. [MAX. | MIN. |MAX. |
41 | tcwp | CAS to WE Delay Time 50 -| 50 -] 60 -] ns 8
42 | tAwp | RAS to WE Delay Time 100 -1 110 -| 135 -| ns [}
43 | tawp Column Address to WE Delay Time 65 -| 70 -| 85 -| ns 8
44 | tcsR CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 - ns
45 | tcHR | CAS Hold Time (CBR Cycle) 15 -1 15 -1 20 -] ns
46 | trPC RAS to CAS Precharge Time 10 - 10 -1 10 -| ns
47 | tcpT CAS Precharge Time (CBR Counter Test)] 40 -| 40 -| 50 -| ns
48 | tROH RAS Hold Time Reference to OE 20 -| 20 -l 20 -| ns
49 | toEA OE Access Time -1 20 - 20 -{ 25| ns
50 | toED OE to Data Delay 20 -1 20 -| 25 -{ns
51 | toEz Output Buffer Turn Off Delay Time 0] 15 0| 15 0| 15 ns 5
52 | tOEH OE Command Hold Time 20 -1 20 -| 25 -| ns
53 | tcpwp | WE Delay Time from CAS Precharge 70 -{ 75 -| 90 -| ns 8
54 | taHcP | RAS Hold Time from CAS Precharge 45 -| 45 -{ 55 -1 ns
55 | tRass RAS’ Pulse Width 100 - | 100 - | 100 -1 us
(Self Refresh Cycle)
56 | tRPS RAS Precharge Time 130 -] 150 - 180 -| ns
(Self Refresh Cycle)
57 | tcHs CAS Hold Time -50 -] -0 -1 -80 -| ns
(Self Refresh Cycle)
58 | twss Write-Per-Bit Set-up Time 0 0 0 -1 ns
59 | twsH Wirite-Per-Bit Hold Time 10 10 15 -| ns
60 | twps Write-Per-Bit Selection Set-up Time 0 0 0 -] ns
61 | twDH Write-Per-Bit Selection Hold Time 10 10 15 -| ns
1AD10-10-MAY94 925

IR 4575088 0003174 253 WA




«XYUNDAI HY5117810_Series

OTE:

1.

® No Oop

An initial pause of 200ys is required after power-up followed by any 8 RAS only or CAS-before-RAS
refreshcycles before proper device operation is achieved. In case of using internal refresh counter, a
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS-only refresh cycles are required.

. 1 RAS= Vss during power-up,the HY5117810 could begin an active cycle.This conditoin results in higher

current than necessary current which is demanded from the power supply during power-up.lt is recom-
mended that RAS and CAS track with Vcc during power-up or be held at valid VIH in order to minimize
the power-up current.

. ViH(min.) and ViL(max.) are reference levels for measuring timing of input signals.Transition times are

measured between ViH{min.) and ViL(max.),and are assumed to be 5ns for all inputs

_ Measured at VoH=2.4V and VoL=0.4V with a load equivalent to 2 TTL loads and 100pF.
. torF(max.) and toez define the time at which the output achieves the open circuit condition and is not ref-

erenced to output voltage levels.

Either tRCH or tRRH must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cycles and to WB/WE leading edge
in Read-Modify-Write cycles.

. tWcs, tRWD, tcwb, tAWD and tCPWD are not restrictive operating parameters. They are included in 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 tRwD>tRWD(min.),
tcwb>tcwp(min.), tawp2tawo(min.), and tcPWD2tCPWD(min.), the cycle is a Read-Modify-Write cycle
and data out will contain data read from the selected cell. If neither of thie above sets of conditions is
satisfied, the condition of the data out (at access time) is indeterminated.

. Operation within the tRcD(max.) limit insures that tRAC(max.) can be met. tRcD(max.) is specified as a ref-

erence point only. If tRCD is greater than the specified tRcp(max.) limit, then access time is controlied
by tcAC. )

10. Operation within the tRAD(max.) limit insures that tRAG(max.) can be met. tRAD(max.) is specified as a

reference point only. if tRAD is greater than the specified tRAD(max.) limit, then access time is controlied
by tAA.

11.tREF(max.)=256ms is applied to SL-parts only (HY5117810SLJC, HY511781 Q0SLTC and

HY5117810SLRC).

12.A burst of 2048 TAS-before-RAS refresh cycles must be executed within 32ms (256ms for SL-part)

after exiting self refresh.

CAPACITANCE
(Ta=25"C, Vee=5V+10%, Vss=0V, t=1MHz, unless otherwise noted.)
SYMBOL | PARAMETER ] TYP. MAX. UNIT
CIN1 Input Capacitance (A0-A10) - 5 pF
Cinz Input Capacitance (RAS, CTAS, WB/WE, OF) - 7 pF
(a]e] Write Mask / Data /O Capacitance (W/DQO-W/DQ7) - 7 pF
926 1AD10-10-MAY94
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HY5117810 Series

TIMING DIAGRAM

L /.
Y i Y
S/, SR T

= W LT /////////////“W_s&sll

N
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VT,

4

1OFF{10)

10EZ(51
D DA’

DQo-7 >—
EARLY WRITE CYCLE
N RP(12)
" \ / A\
9EPE0 . CRPED) |
— VH-
an—_f f

LT

T,

/LT

LT T T

tWOS(60); |tWOH(61

VIH ~
MASK
DQo-
T s DATA N

SN
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“NYUNDAI HY5117810 Series

WRITE CYCLE (OE CONTROLLED WRITE)

o)
RAS(19) o weaa)
—
" —meH(15)
tCSH(16)
1GRPERY 1CAS(I7) {CRP(20)
VIH- ’ t
CAS \ \
viL—, - J/
UAR(26)
RAD(19) tRAL(27)
tASR(22) tRAH(23) IASC(24) 1CAH(25)

oo T e W

TCWL(35)

e ] T

1OE!

= Iy, LU
cpn| | o
T Y

1OED(E0)|

IRWC(2]
1AAS{13) 1RP(12) 2|
m T -
ECSH(16)
_mswis
. 1GRPR0)] tRCD(18) 1CAS(17) 1GAP(20)
=/ A\) ' /
1RAD(19) A RAL(27) N
- wsRe2) | [wman 1ASC(24) 1CAH@S
o o WX NI
' mcg@j‘l CWD(41) CWL(E3S)
AWD(42) RWLE4)

e T N_ (7T

T,

1OED(0 38)] | 1OH(37
1CLZ(9) 10EZ(51)

1RAC(E)
—1

e ) S s WY
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*XYUNDAI

HY5117810 Series

FAST PAGE MODE READ CYCLE

RASP(14) 1RP(12)
VIH —_ﬂ}g
ViL- z
1RHCP(54)
1OSH(16) PO(3) RSH(15)
P(20 tRCD(18) 1cAS(17) 10P(21) 10AS{17) 1CP(21) 1CAS(17 1ORP(20)
N VIH—
CAS
w/ / \ / N / 1/
1AR(26)
1RAD{19) — RAL(Z7)
ash(e2)| [1RAHRY)  tadc(es) | |icanes) oee) | |1oaris) ce4 | | 1oatizs)
AD-10 V|H—m AOW @ COLUMN @ COLUMN COLUMN ﬂ ////
ViL } V4 : Z L
1AA(7) AA(T) 1AA7, 1RCH(39)
1RCS(28 woH@e))  _, [thoses) | won@ey) , _, [ikosies) 1RAH(30) ]
wawev'H_/fC:ffi ffcf; <<-/‘5E
L=,
1RAG(S) CPA®) 1CPAB)
ICAC(8), 1CAC(E] ICAC(S)
10EAKS) 10EAYS) 10EAG)
= I,
= WL, | TN | Z00T00TN. | 207777, 4
1OFF(1p) WOFF{1p) | togF(10)
_J ) | 10EZ(s1) ez L Ezisn) _Joze 10EZ(51) |
VOH~
07 L HIGH-Z VALID DATA OUT VALID DATA OUT VALID DATA OUT 5—
FAST PAGE MODE EARLY WRITE CYCLE
1RASP(14) tRP(12
- I
viL-
IRHCP(54)
tCSH(16) PC(3) tRSH(1S,
AP0 ) 1RCD(18) 1CAS(17) | topiz1) 1CAS(17) 1cP1) 10AS(17) CRP(2D)
VIR
o " \ \ avi
tAR(26) .
1RAD(19 RAL(ER7)
TASR(22] tRAHERI)  tASC(24) tCAH(2S, TASC(24) 1CAH{25) 1A4C(24) 1CAH(2S)
SN D ), 1) W Y ) S
I 1 l
1OWL(35) 1OWL(35) 1RWL(34)
wosla)| [wenr wostin)] [wenpt wosfs0)] [ wor
wesse)l [twEH(s9) | [wpisa) tWP(33 | [weas)
o W (T
ViL~ L
WCR(32)
E W
w11
L IDHA(38) ‘
WDS(80] LIWQH(61) S(36) 1DH(37] (36] 1DH(37) 5(38) 1DH(37]
Qo7 \::: 2 Z 2 X oase, VALID DATA IN VALID DATA IN VALID DATA IN /,
1AD10-10-MAY94 929
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RYUNDAI

HY5117810 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE
MASP(14) 1RP(1
o N / N\_
1CSH(16) 1PAWC(4) IRH:::?" )sz
. peen, 1RCO(18) " cAs(i7) 1cPi21 CAS(17) ooy CA(17) wapeo) |
=7 s B SN
tAR(2 | CPWDI(53) %L__Lz;:_.
wsq22)] i:;;::)s adoiea | | canies usoea | |icates ci21] | 1canes
N ) =S e KT
TT tRwoue) I " o) ) Ly H-towegas)
1| wawowa) L(%) MWD(3) ] IAWD(43) b-1RwL(24)
WBS(S8) Hise)  mbsien)] 1CWD(41) Wp(3d) tCWD{41) WG] 1CWD(41) Py
1AA(7) tAAGIT) | taat7)
1CACEH) [ ioenen 1CAC(E  pescen 1CACHS) p—
= 7 \ \ \
10E2(51 10EZ(51)
v Wosgea) [woriet) ‘m:::zw)_. . ::: :o L,_w;, o M \ 'T; :o__ 1DH[ET)
DQo7 vv:j— oy o N E—”—@ o N }——_
ViL
RAS-ONLY REFRESH CYCLE
Re()
“wmas(te) L
w \_
1 1RPC{4S)
o VIH- TE@L \_/
viL—~ /
vpa oy
o wI[[IIIDR o U
NOTE : OE and WE = "H" or"L"
930 TAD10-10-MAY94
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HY5117810 Series

CAS-BEFORE-RAS REFRESH CYCLE

wr_ N S
Y e G T
N

VOH-—

IOTE : A0-10and OE = *H" or"L"

HIDDEN REFRESH

CYCLE (READ)

HHHHHH

o)

Y — =

= TN /

/) S ) KU i,
‘ .

W LN Lm N

= T, NI,

4
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XYUNDAI HY5117810 Series

HIDDEN REFRESH CYCLE (WRITE)

—

C(1)
RAS(19) ®P(12 RAS(18) #P(12
VIH—
AAS
viL—

EHPFL RCD(18) RSH(15) ICHR(45) tCRP(20]
Sﬁ‘ggl‘ tRAH SC{24) tCAH(2S)
f
I

S/ B coune:_) ////////////////////////////////////////////,

v al

@fﬁ , __ T

= T T T T

S, 8 1 S

CAS-BEFORE-RAS SELF REFRESH CYCLE

f WP(12) o tRASS (56) 1APS(56)
ViH - 4
RS
vIL—
48)
ccusfs’li .

e 1AD10-10-MAY94
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*XYUNDAI HY5117810 Series

T

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

1RAS(13) 1RP(12
VIH~
RAS Z
viL-
1CPT{47) tRSH(15)
1CGR(44 1CHR(45) 1CAS(17)
VK-
CAS S
viL- )

tRAL{27,

O
I S
S S

1CWL(35)

WES(40)

T ::_41////////////// VI

S/ L

READ-MODIFY-WRITE CYCLE 1AWD(43) r:i%((:_%
e T o
o T, /

1AD10-10-MAY94
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°_‘H YUNDAI HY5117810 Series

PACKAGE INFORMATION

400 mil 28/28 pin Small Outline J-form Package (JC)

o I s O e I e O o 1 o O o s o o o B

-

4‘1 UNIT : INCH(mm}

O

S e e g e e i
L 0.7290(18.5166) 1 0:4440(11.2776)
L 0.7210(18.3134) - 0.4350(11.0744)
0.4050{10.2870)
0.0320(0.8128) 0.3950(10.0330)
ﬂ 0.0260(0.6604) 0.1480(3.7580)
0.0009(0.248 ©.1380(3.5050)
J l 0.0075(0.1906) _} l
0.0200(0.5080) 0.0400(1.0160)
_‘I L—n.oson.znasc 4 0.0160(0.4064) 0.3680(3.3472) 0.0300(0.7620)
400 mil 28/28 pin Thin Small Outline Package (T C) (RC)
rFlFIIEIIEIHHFiﬁHF‘HF‘HB;_T I
UNIT : INCH(mm)
L S
HEHEEEEHHHEEHEHREE o1
. 470(11.938)
0.725(18.517
0.721(18.313) 0.482(11.735)
0.404{10.262)
0.396(10.058)
0.047(1.200)
g‘ggﬁ(g ?123) 0.040(1.016)
’ ) | B— A
ERR

.fjx
‘ 0.020(0.508) sd _l 0.023(0.584) 0.006(0.152)
_‘I L—°'°°°("27’°s° 'l 0.014{0.356) odeg 0.017(0.432) 0.002(0.050}

TAD10-10-MAY9d
M 475088 0003183 2bb IE



