HM5117805 Series

16 M EDO DRAM (2-Mwordx 8-bit)
2 k Refresh

ELPIDN

E0156H10 (Ver. 1.0)
(Previous ADE-203-630D (2))
Jun. 27, 2001

Description

The HM5117805 is a CMOS dynamic.RAM organized 2,097,152-w &it. It employs the most
advanced CMOS technology for high performance and low power. The HM5117805 offers Extended Data
Out (EDO) Page Mode as a high'speed access mode. Multiplexed address input permits the Hd5117805
be packaged in standard 28-pin plastic SOJ and 28-pin TSOP.

Features

* Single 5V (x10%)
e Access time: 50 ns/60 ns/70 ns (max)
» Power dissipation
O Active mode: 605 mW/550 mW/495 mW (max)
0 Standby mode : 11 mW (max)
: 0.83 MW (max) (L-version)
» EDO page mode capability
» Long refresh period
0 2048 refresh cycles : 32 ms
: 128 ms (L-version)
» 4 variations of refresh
0 RAS-only refresh
0 CAS-beforeRAS refresh
0 Hidden refresh
O Self refresh (L-version)
» Battery backup operation (L-version)

Elpida Memory, Inc. is a joint venture DRAM company of NEC Corporation and Hitachi, Ltd.



HM5117805 Series

Ordering Information

Type No. Access time Package

HM5117805J-5 50 ns 400-mil 28-pin plastic SOJ (CP-28DA)
HM5117805J-6 60 ns

HM5117805J-7 70 ns

HM5117805LJ-5 50 ns

HM5117805LJ -6 60 ns

HM5117805LJ -7 70 ns

HM5117805S-5 50 ns 300-mil 28-pin plastic SOJ (CP-28DNA)
HM5117805S-6 60 ns

HM5117805S-7 70 ns

HM5117805LS-5 50 ns

HM5117805LS-6 60 ns

HM5117805LS-7 70 ns

HM5117805TT-5 50 ns 400-mil 28-pin plastic TSOP Il (TTP-28DA)
HM5117805TT-6 60 ns

HM5117805TT-7 70 ns

HM5117805LTT-5 50 ns

HM5117805LTT-6 60 ns

HM5117805LTT-7 70 ns

HM5117805TS-5 50 ns 300-mil 28-pin plastic TSOP Il (TTP-28DB)
HM5117805TS-6 60 ns

HM5117805TS-7 70 ns

HM5117805LTS-5 50 ns

HM5117805LTS-6 60 ns

HM5117805LTS-7 70 ns
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HM5117805 Series

Pin Arrangement

HM5117805J/LJ Series HM5117805TT/LTT Series
HM5117805S/LS Series HM5117805TS/LTS Series
Vee 1 J 28] | ves Vee || 1O 28 | |Vss
|/oo,é 2 27| o7 oo | 2 27| |wor
I 26 % 106 wo|_| 3 26| |os
o2 [ |4 25/ ] wos oz |_| 4 25| |uos
o3| ||s 24| | woa o3| | s 24| Juoa
we[ |6 23| | cAs WE| |6 23| |CAs
RAS[ |7 22| | oE RAS | | 7 22| |OE
NIIIE 21| | a9 Nne| | 8 21| |A9
AL0[ |9 20/ | a8 N 20| |A8
ro| |20 19| | A7 ao[ |10 19| |A7
m | ) e w[Ju as| e
a2 |2 17| s a2l |12 17| |ns
A3 |3 16 | A4 as[ |12 16] a4
Vee [ ]js 15| ] Vs Vee | |14 15| |Vss
(Top view) (Top view)
Pin Description
Pin name Function
AO to A10 Address input
— Row/Refresh address A0 to A10
— Column address AO to A9
1/00 to 1/07 Data input/Data output
RAS Row address strobe
CAS Column address strobe
WE Read/Write enable
OE Output enable
Ve Power supply
Vs Ground
NC No connection
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HM5117805 Series

Block Diagram

RAS CAS WE

OE
v v v v

Timing and control

\

AD o —— D Column decoder
7Y
Al ——e—— Column 2M array
. * | address
(0] .
. buffers 2M array
A9 E 2M array
§ 2M array
. S i 1/0 buffers
arra
* | Row 'g Y
* | address g 2M array
— N
buffers
2M array
A10 > 2M array

1/00

1107
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HM5117805 Series

Absolute Maximum Ratings

Parameter

Symbol Value Unit
Voltage on any pin relative to Vgg V; -1.0to +7.0 \%
Supply voltage relative to Vg Ve -1.0to +7.0 \Y
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr 0 to +70 °C
Storage temperature Tstg —55 to +125 °C
Recommended DC Operating ConditiongTa = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Ve 5.0 5.5 \% 1
Input high voltage Vi — 6.5 \% 1
Input low voltage vV, — 0.8 \Y 1

Note: 1. Allvoltage referred to V.
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HM5117805 Series

DC Characteristics (Ta = 0 to +70°C, Y. =5V + 10%, \L;= 0 V)

HM5117805
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating currentx" *? lecs — 110 — 100 — 90 mA tee = Min
Standby current Toc — 2 — 2 — 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 -1 — 1 mA CMOS interface
RAS,CAS =2V .-0.2V
Dout = High-Z
Standby current I, — 150 — 150 — 150 pA CMOS interface
(L-version) RAS,CAS >2V_..-0.2V
Dout = High-Z
RAS-only refresh current*” I, — 110 — 100 — 90 mA tre = Min
Standby current** lecs — 5 . — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh lecs — 110 — 100 — 90 mA tre = Min
current
EDO page mode lccr — 100 — 90 — 85 mA tyec = Min
current* *3
Battery backup current** lecio — 500 —/ 500 — 500 pA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh:
trc = 62.5 us
tras < 0.3 ps
Self refresh mode current locus — 300 — 300 — 300 pA CMOS interface
(L-version) RAS, CAS < 0.2V
Dout = High-Z
Input leakage current I, -10 10 -10 10 -107 10 pA oOvV<sVins7V
Output leakage current lo -10 10 -10 10 -10 10 _pA OV<sVouts7V
Dout = disable
Output high voltage Vou 24 Vo 24 Vo 24 Vo V High lout = -2 mA
Output low voltage Voo 0 04 O 04 O 04 V Low lout = 2 mA

Notes: 1.
open condition.

2. Address can be changed once or less while RAS = V,.

w

4. CAS =L (< 0.2 V) while RAS =L (< 0.2 V).

Address can be changed once or less while CAS =V,,..
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HM5117805 Series

Capacitance(Ta = 25°C, .. =5V = 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C. — 5 pF 1
Input capacitance (Clocks) C, — 7 pF 1
Output capacitance (Data-in, Data-out) Co — 7 pF 1,2

Notes: 1. Capacitance measured-with Boonton Meter or effective capacitance measuring method.
2. CAS =V, to disable Dout.

AC Characteristics (Ta = 0 to +70°C, .= 5V +10%, \[ =0 V)" =8

Test Conditions

* Input rise and fall time: 2 ns

* Inputlevels: \{ =0V,V,;=3V

* Input timing reference levels: 0.8V, 2.4V

» Output timing reference levels: 0.8V, 2.0V

* Outputload: 1 TTL gate +, (0100 pF) (Including scope and jig)
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HM5117805 Series

Read, Write, Read-Modify-Write and Refresh Cycles (Common parameters)

HM5117805
-5 -6 -7

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 84 — 104 — 124 — ns

RAS precharge time trp 30 — 40 — 50 — ns

CAS precharge time tep 7 — 10 — 13  — ns

RAS pulse width tons 50 10000 60 10000 70 10000 ns

CAS pulse width teas 7 10000 10 10000 13 10000 ns

Row address setup time tasr 0 — 0 — 0 — ns

Row address hold time tran 7 — 10 — 100 — ns
Column address setup time tasc 0 = 0 — 0 — ns
Column address hold time t&m 7 — 0 — 13 — ns

RAS to CAS delay time taco 1 37 14 45 14 52 ns

RAS to column address delay time  tq,, 9 25 12 30 12 35 ns 4
RAS hold time tren 10 = 13— 13— ns

CAS hold time toon 35 — 40 — 45 — ns

CAS to RAS precharge time tere 5 — 5 — 5 — ns

OE to Din delay time tomo 13— 5 — 18 — ns 5
OE delay time from Din toro 0 — 0 = 0 — ns 6
CAS delay time from Din tosc 0 — 0 — 0 — ns 6
Transition time (rise and fall) t; 2 50 2 50 2 50 ns 7
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HM5117805 Series

Read Cycle

HM5117805

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tonc — 50 — 60 — 70 ns 8,9
Access time from CAS téac — 13 — 15— 18 ns 9,10, 17
Access time from address tan — 25 — 30 — 35 ns 9,11, 17
Access time from OE toea — 13 — 15 — 18 ns 9
Read command setup time tres 0 — 0 — 0 — ns
Read command hold time to CAS  t,, 0 — 0 — 0 — ns 12
Read command hold time from RAS toq, 50 — 60 — 70 — ns
Read command hold time to RAS  t.., 0 — 0 — 0 — ns 12
Column address to RAS lead time  tg,, 25 — 30 — 35 — ns
Column address to CAS lead time tg, 15 — 18 — 23 — ns
CAS to output in low-Z tes 0 — 0 — 0 — ns
Output data hold time ton 3 — 3 — 3 — ns 20
Output data hold time from OE toro 3 — 3 — 3 — ns
Output buffer turn-off time torr — 13 — 15 — 15 ns 13,20
Output buffer turn-off to OE tocs — 13 — 5 — 15 ns 13
CAS to Din delay time teon 13— 15 — 18 — ns 5
Output data hold time from RAS tour 3 — 3 — 3 — ns 20
Output buffer turn-off to RAS torm — 13 — 15— 15 ns 20
Output buffer turn-off to WE twez — 13 — 15 — 15 ns
WE to Din delay time tweo 13— 15 — 18 — ns
RAS to Din delay time troo i — 15 . — 18  — ns
RAS next CAS delay time tenco 50 — 60 « — 70 < — ns
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HM5117805 Series

Write Cycle

HM5117805

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 14
Write command hold time Ien 7 — 10 — 13 — ns
Write command pulse width twe 7 — 10 — 10 — ns
Write command to RAS lead time  tq,, 7 — 10 — 13 — ns
Write command to CAS lead time  tg,, 7 — 10 — 13 — ns
Data-in setup time tos 0 — 0 — 0 — ns 15
Data-in hold time ton 7 — 10 — 13 — ns 15
Read-Modify-Write Cycle

HM5117805

-5 -6 -7
Parameter Symbol Min® Max  Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 111 — 135 — 161 — ns
RAS to WE delay time tewo 67 — 79 — 922 — ns 14
CAS to WE delay time tewn 30 — 34 — 40 — ns 14
Column address to WE delay time  t,,, 42 — 49 — 57 — ns 14
OE hold time from WE toen 13 — 15 — 18 — ns
Refresh Cycle

HM5117805

-5 -6 -7
Parameter Symbol Min  Max Min Max = Min Max Unit Notes
CAS setup time (CBR refresh cycle) teer 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tep 7 — 10 — 10 < ns
WE setup time (CBR refresh cycle) t,ge 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle)  tye. 7 — 10 — 10 — ns
RAS precharge to CAS hold time  tqec 5 — 5 — 5 — ns

10
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HM5117805 Series

EDO Page Mode Cycle

HM5117805

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit  Notes
EDO page mode cycle time thpc 20 — 25 — 30 — ns 19
EDO page mode RAS pulse width _tgaep — 100000 — 100000 — 100000 ns 16
Access time from CAS prechargé  teo, — 28 — 35 — 40 ns 9,17
RAS hold time from CAS precharge tqpq, 28 — 35 — 40 — ns
Output data hold time from CAS low t,,, 3 — 3 — 3 — ns 9,17
CAS hold time referred OE teoL — 10 — 13 — ns
CAS to OE setup time teop 5 _— 5 — 5 — ns
Read command hold time from CAS t,q,c 28 — 35 — 40 — ns
precharge
EDO Page Mode Read-Modify-Write Cycle

HM5117805

-5 -6 -7
Parameter Symbol Min  Max< Min »~Max Min Max Unit Notes
EDO page mode read- modify-write t,oruc 57 — 68 — 79 ns
cycle time
WE delay time from CAS precharge tqp, 45 = 54  — 62 ns 14
Refresh
Parameter Symbol Max Unit Note
Refresh period trer 32 ms 2048 cycles
Refresh period (L-version) trer 128 ms 2048 cycles

Data Sheet E0156H10 ELPIDA
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HM5117805 Series

Self Refresh'Mode (L-version)

HM5117805L
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — 100 — us
RAS precharge time (self refresh) _taps 90 — 110 — 130 — ns
CAS hold time (self refresh) tens 50 — -50 — 50 — ns

Notes: 1. AC measurements assume t; = 2 ns.

2. An initial pause of 200 ps is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS refresh). If the
internal refresh counter is used, a minimum of eight CAS-before-RAS refresh cycles are required.

3. Operation with the ts., (max) limitinsures that t.,. (max) can be met, t;., (max) is specified as a
reference point only; if ty, is greater than the specified t,., (max) limit, then access time is
controlled exclusively by t.,..

4. Operation with the tz,, (max)limitinsures that t;,. (max) can be met, t.,, (Mmax) is specified as a
reference point only; if t.,5 iS greater than the specified t,,, (max) limit, then access time is
controlled exclusively by t,,

5. Either ty, ort.,, must be satisfied.

6. Either t,, or ty,c must be satisfied.

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

8. Assumes that ty, < tre, (Max) and tp,y < tray (Max). If tpey Orte,p is greater than the maximum
recommended value shown in this table, t;,..€xceeds the value shown.

9. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

10. Assumes that tycp 2 teep (Max) and tgay < trap (Max).

11. Assumes that tycp < trep (Max) and tg,y = trap (Max):

12. Either tg, Or tgs, Must be satisfied for a read cycles.

13. to (Max) and t,., (Mmax) define the time at which the outputs achieve the open circuitconditionand
are not referred to output voltage levels.

14.tcss thwor Lowns tawo @Nd tepy @re not restrictive operating parameters. They are included inthe data
sheet as electrical characteristics only; if t,cs = t,cs (Min), the cycle is an early write cycle and the
data out pin will remain open circuit (high |mpedance) throughout the entire cycle; if tgyp=trwo (MiN),
tCWD 2 1:CWD (mln) and tAWD = AWD (mln) c)rI[CWD = CWD (mln) tAWD = AWD (mln) and 1:CPW 2 1:CPW (min)lthe
cycle is a read-modify-write and the data output 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.

15. These parameters are referred to CAS leading edge in early write cycles and to WE leading edge
in delayed write or read-modify-write cycles.

16. ty,e defines RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among t,,, tcac and tep,.

18. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data
to the device.

19.t,5c (Min) can be achieved during a series of EDO page mode write cycles or EDOpage mode read
cycles. If both write and read operation are mixed in a EDO page mode RAS cycle (EDO page
mode mix cycle (1), (2)), minimum value of CAS cycle (t.,s + te, + 2 t;) becomes greater than the

specified t, .. (min) value.The value of CAS cycle time of mixed EDO page mode is shown in EDO
page mode mix cycle (1) and (2).
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HM5117805 Series

20. Data output turns off and becomes high impedance fromlater rising edge of RAS and CAS . Hold
time and turn off time are specified by the timing specifications of later rising edge of RAS and CAS
between.tg,z and t,, and between t,., and tg..

21. Please do not use tzass timing, 10 ps < tp,ss < 100 ps. During this period, the device isin transition
state from normal operation mode to self refresh mode. If to,os = 100 ps, then RAS precharge time
should use tg, instead of tg.

22.1f you use RAS only refresh or CBR burst refresh mode in normal read/write cycles, 2048 cycles of
distributed CBRrefresh with 15.6 us interval should be executed within 32 ms immediately after
exiting from and before entering into the self refresh mode.

23.If you use distributed CBR refresh mode with 15.6 s interval in normal read/write cycle, CBR
refresh should.be executed within 15.6 pus immediately after exiting from and before entering into
self refreshimode.

24. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from self
fresh mode, allmemory cells need to be refreshed before re-entering the self refresh mode again.

25.XXX: HorL (H:V, (min) < V,, < V,, (max), L: V_ (min) < V,, <V,  (max))

M Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must be
applied V,, orV,.

Data Sheet E0156H10 ELPIDA
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HM5117805 Series

Timing Waveforms?°

Read Cycle
ot tRC -
A tRAS » l< RP
— \ /N
RAS N / \
\ /
tcsH tcrp | |
trRCD tRSH -
|, tcas
\ /
CAS N /
N 7
<« IRAD I tRAL -
- tcaAL
{ASR tasc | tcaH
tRAH [
»l
/
Address Row Column
N
_IRRH,_
tRCHR N
tRCS< > o tRCH -
__ / \
WE X
twep
_ [tbzg _ tcobp o
_ trRDD -
. High-Z
_ | tbzo| | |_toEA - toED .
o X XXX JXXX X
N 7
toEZ
t
L teac - ?g:: >
AtAA - - toH r
tRAC o <oFR | o
. - >
cLz < [OHR ~
tWEZ [«
/ \
Dout Dout %7
\\ /
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HM5117805 Series

Early Write Cycle
b tre N
- trAS 1 Re
-\

RAS N N

\ /]
tcsH | | fcrp .
. trep |, lRsw .
ty _ feas

N 7
tasr | [tRAH tasc | | tean
|~ | [P~
Address Row Column
fwes | | fwel

High-z*

Dout

* twcs = twes (min)
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HM5117805 Series

Delayed Write Cycle™®

- RAS o P
o \
RAS \ \
N /
- tcsH o |« | CRP
tReD L, tRSH o
\ /
CAS N\ /
N /]
tAsR| [RAH tascl<| tcaH
|~ |
towe
tRWL
trcs Twe
L 4
WE /
N\ /
tbzc tps tDH
tbz toEH
- — - |
toED
. 7 B
OE /
. toEZ
tcrz
High-Z
Dout g
Invalid Dout
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HM5117805 Series

Read-Modify-Write Cycle™®

< tRwe .
L tRAS | < RP
A\
RAS N \
\ 7
tT
trRcD tcas ol el tCRP
CAS SX
. N\ 7
« RAD,
tASR | |IRAH tasc| | tcaH
o m— ] -
Y
Address Row Column
N
t t
tRCS| [e» BD oL
tawD tRWL
_ tRWD twp
4 \
e 7 VOO
~__7
tbzc tDH
- -
High-Z )
t
JiDzo| <2EHg
toEA
__ £ L
OE
A
_tcac
t
§ tan OEZ
» tRAC o < ,ltoHo
/ X( High-Z
Dout Dout )
tcLz
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HM5117805 Series

RAS-Only Refresh Cycle

- tRC i
tRAS - trp .
4 \ / \
RAS N \
t N\
Tl lg
» tCrP o IRPC | tCrRp

tASR tRAH

Address Row
toFr
tOFF
High-Z
Dout %g 9
7
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HM5117805 Series

CAS-BeforeRAS Refresh Cycle

trp tras trp

trpc_, , ICsR tCHR tRpc  tcrP
- - |- -

A
A

tep .

Address
toFr
e
torr
\ .
Dout 7} High-Z
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HM5117805 Series

Hidden Refresh Cycle

et tRC -t tRC - tRC L
. trRAS L trRP. trRag| |IRR| | tRAS | |, RP
s 7N N/ )
tT‘ o
JIRSH . tcHrR | || |LtcrP.
tRcD
CAS 3& Z
N\ /|
< [RAD | tRAL .
tasgl [{RAH  tasg| | tcaAH |
/4 R
Address Row Column ><
N\ /
tWRH “—™tRRH
- twrp »—ta—t
_trcs_ 'RRH fWR': ‘0 'WRH L ReH
4 y \ \
we )OO0/ W gl WK
tweD
‘tDZC= - -
- | tCDR
High-Z - tRDQ
. N 'gn- /
_ tbzo| tOED
toEA
= /
°F W WX ‘
N /
<ICAC joth
T e
< [RAC . lorg |
tcLz tQH=
/ \
Dout Dout %—
N /
‘ toFR
tOHR
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HM5117805 Series

EDO Page Mode Read Cycle

' trp
RNCD . thpe
BAS \ trRASP Z \
- \
tr ¢ tHpc thpc teprH tcrp
CSH tcp tcp tcp tRsH
R f \ A I
CAS \. feas i & tcas | E tcas / & tcas Z
tRCHR w tRCHC ¢
tres trey RCS | tRRH
’4» <—>‘ | . RCH
we ST \/
tRAL
tASR el tfiAH tAS? tcaH tasc ES&H té§s tcaH tasc tcan tWED
Address m Row XXX Column 1X Column 2K>O<><><><><><X Column 3 Column 4 ><><><
teal teal teal teaL
tRDD
tbzc «——{ tCDD
>
A .
on T e (I
£ \
tbzo tcoll tcop
- - == toED
oe 10U OO
toEA tcpa . |'cra :OFR
s tan toEz tcpa tan OHR
.fcag tcac| |~ AA toEz < loez
taa twez | foHO ' tcac tcac — tono
. OEA N " ot
tRAC — tboH toEA OFF
b OH
Dout Dout 1 E {Dout ZE { Dout 2 @Dout 3}—{ Dout 4 }—
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HM5117805 Series

EDO Page Mode Early Write Cycle

Din

trasP trp
_ \
RAS \ \
/|
t3l
tesh ol thpc  trsH_|
trcD tcas tcp tcas | tcp tcas | lcre
CAS X& Z X SX
N/
tasc) | tcan tasc| [lcaH
Column 2 Column N >©<><><><><
twes | |tweH twes | | twen twes | |twen

High-z*

Dout

* twcs = twes (min)
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HM5117805 Series

EDO Page Mode Delayed Write Cyclé®

tRASP .
WL IRP
_ \
RAS |\ \
N /
tT tcp | tcrp
« tcsH . tHpC tRSH
trRcD tcas tcas tcas
CAS xx ZDX Z[
N\ / N N\ ]
JIASC oLl tAasc wlLJtASC
tcaH tcaH tcaH
Column 1 Column 2 Column N >Q<><
tecwL tewl tCWL‘
|- [—p -
TRWL |
trcs, | trcs trRCs
/4 \ N N
WE ></ X X XLZ%XX
twep || | twp| | | twp| | |
> le
.| | |tbzc tps| . | |tbzc tps | | | tbzc tpbs
oy, . 1DH .. 1D
. 43_m 6in 6ln
. [\ N_
tDZO‘ tpzo N tDZO‘ ’
tOED toED tOED
LOEH «»] tOEH > tOEH <>
4 /4 /4
o COOON/ N N N O
tciz, | tcz, | | tez, g
L loEZ LoEz Ll foEz
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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HM5117805 Series

EDO Page Mode Read-Modify-Write Cyclé®

< tRASP >
| LtrP
_ 3
RAS X
N 7
tr || o tHPRWC
tcp tcp | | l«tRSH tcrp
<« RCD tcas tcas < ICAS .
_ \ /N /N /|
CAS \ /N /N /
\ / \ / N\ /
tRAD
tasr |l tascll, oLl ltAsC oLl tASC
tRAH tcaH tcaH tcaH
Address ow Column'l Column 2 >< X Column N
fRwo tewy tcpw t<:W|_ fecpw  tewy
tAWD tAawD tAwD -
towp | [tresiyl o towp | tresy || | towp | | TRWL
N \ N
= OO0 N \ /XX
N\
tRcs,_ | twp > twe ||, twpl | |
al o Ll T Ll -
| |l tozc tos || tpze 'S || L tozc DS |
tDH “toH tDH
; N i N in N in
Dln XEZ l Z é N
1 toED tOED toep
DZO| | || —*™ tpzo || | tbzo | | | —*
LOEH > LOEH <] tOEH
/ / / \
oE XX i / N 7 N
7 N /]
‘ <«lOHO > lefOHO ‘ > leOHO
tO‘EA L» tO‘EA - tO‘EA Sl
tcACte» (CAG<» tCAQ»
tAAl«—> tan« tAn -
tRAC > thAF topal- >
»lla et gt
teiz [ l|loez  teiz [l |loEz  terz [, |loOEZ
/N /N /N Hi
gh-Z
Dout } } E
(W \W \W/
Dout 1 Dout 2 Dout N
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HM5117805 Series

EDO Page Mode Mix Cycle (1)

RAS

CAS

Address

Din

Dout

trP
trasP i i
i / \
¢ tcrp
T tcp tcp tep
[ \ ] —
tcas ] & tcas z \ tcas Z X tcas Z
Iy -} - .
t
CSH trsH
trep - -
twes twen tres tres ¢—:j§22:
J— ZL tcpw UW*? JS
tAwD
N ‘ tRAL
ASC t
tASR un | < JRAH tcAH tasc E%H Asq tcan tascl. . tcan
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HM5117805 Series

EDO Page Mode Mix Cycle (2)
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HM5117805 Series

Self Refresh CyclgL-version) #2324
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HM5117805 Series

Package Dimensions

HM5117805J/1:J SerieCP-28DA)

18.17
18.54 Max
28 15
™
\—!
o
+
D -
—
S
—
1 14
0.74 >
N
o
+l
1.30 Max ]
(40]

0.43 +0.10 H

0.41+0.08 "

Dimension including the plating thickness

Base material dimension

11.18 £ 0.13

0.80:3%

N
e
o
+
Ty}
®
[\

G J

9.40+0.25

Unit: mm

Hitachi Code

CP-28DA

JEDEC

Conforms

EIAJ

Conforms

Weight (reference value)

1.169g
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HM5117805 Series

HM5117805S/LS Serie¢CP-28DNA)

Unit: mm

18.41
18.84 Max

15

imimimimisisisisisisisisi=is)

7.62+0.12
8.51+0.12

O | N N N N
1 14
0.74
g O 0 ©
o N Sd
+ o + 1
+ L
1.165 Max B o N
o ™ o /[ \ N
° )
. \ 6.79+£0.18
0.43+£0.10 H
0.41+0.08 " H
(~]0.10] Hitachi Code CP-28DNA
JEDEC —
Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.95 g
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HM5117805 Series

HM5117805TT/LTT Series(TTP-28DA)

Unit: mm
18.41
18.81 Max
28 15
i 0
©
—
o
—
o
IRIRImiE} INIRIRIRIEi
1 14
0.42 £ 0.08
il 0.80
040006 = (10210 -
1.15 Max 11.76 £+ 0.20 e \ Y
s i T
E“.
u - — 050010, |, 8
3 0.10 83 o S]
= : olo ©
o Hl+ T
N ToliTe) (30]
i < |
< o Hitachi Code TTP-28DA
ole JEDEC Conforms
Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.43 g
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HM5117805 Series

HM5117805TS/LTS SerieTTP-28DB)

Unit: mm
18.41
18.81 Max
28 15
I I i
AN
©
~
o)
Tooa TUOOO0000
1 1.27 14
0.42 £ 0.08 =
040+006 — & 0.21@] 0.80
. ..1.15 Max 9.22+0.2 N
! 0°-5° = o
S s == === ,7,&,;&<} 0.50 + 0.10 g
x Y W0 >
i lom gl
i
o : H|+H O+
S ek 9
39 2| [Hitachi Code TTP-28DB
oo JEDEC —
Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.35 g
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HM5117805 Series

Cautions

1.

Elpida Memory, Inc. neither warrants nor grants licenses of any rights of Elpida Memory, Inc.’s
third party’s patent, copyright, trademark, or other intellectual property rights for information con
in this document. Elpida/Memory, Inc. bears no responsibility for problems that may arise with
party’s rights, includingintellectual property rights, in connection with use of the information con
in this document:

Products and product specifications may be subject to change without notice. Confirm that you
received the latest product standards or specifications before final design, purchase or use.

Elpida Memory, Inc. makes every attempt to ensure that its products are of high quality and reli
However, contact Elpida Memory, Inc. before using the product inan application thatdemands e
high quality and reliability.or where its failure or malfunction may directly threaten human life or
risk of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transp
traffic, safety equipment or medical equipment for life support.

Design your application so that the product is'used within the ranges guaranteed by Elpida Me
particularly for maximum rating; operating supply voltage range, heat radiation characteristics,
installation conditions and other characteristics. Elpida Memory, Inc. bears no responsibility for f
damage when used beyond the guaranteed ranges. Even within the guaranteed ranges, consid
foreseeable failure rates or failure modes in semiconductor devices and employ systemic meas
as fail-safes, so that the equipment incorporating Elpida Memory, Inc. product does not cause &
injury, fire or other consequential damage due to operation of the Elpida Memory, Inc. product.

This product is not designed to be radiation resistant.

No one is permitted to reproduce or duplicate, in any form, the whole or part of this document w
written approval from Elpida Memory, Inc..

Contact Elpida Memory, Inc. for any questions regarding this document or Elpida Memory, Inc.
semiconductor products.

©Elpida Memory, Inc. 2001
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