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Description

The Hitachi HM514405D is a CMOS dynamic RAM organized 1,048,576-werdit. HM514405D has

realized higher density, higher performance and various functions by employipgh03VIOS process
technology and some new CMOS circuit design technologies. The HM514405D offers Extended Data Out
(EDO) Page Mode as a high speed access mode. Multiplexed address input permits the HM514405D to be
packaged in standard 300-mil 26-pin plastic SOJ.

Features

* Single 5V ¢10%)
e Access time: 60 ns/70 ns (max)
» Power dissipation
O Active mode: 715 mW/660 mW (max)
0 Standby mode: 11 mW (max)
» EDO page mode capability
* Refresh cycles
0 1024 refresh cycles : 16 ms
» 3 variations of refresh
0 RAS-only refresh
0 CAS-beforeRAS refresh
0 Hidden refresh
» Test function



HM514405D Series

Ordering Information

Type No. Access time Package
HM514405DS-6 60 ns 300-mil 26-pin plastic SOJ (CP-26/20D)
HM514405DS-7 70 ns

Pin Arrangement

HM514405DS Series
\
o1 1[ | | ]26 vss
o2 2 [ | | ]25 o4
WE 3[ | | ]24 wo3

RAS 4 | |23 cAs

Ao 5| | | ]22 oE

ro 9| | | ]18 A8
AL 10] | 17 A7
A2 11] | ]16 A6
A3 12] | ]15 As
Vee 13[ | | J14 A4

(Top view)
Pin Description
Pin name Function Pin name Function
A0 to A9 Address input WE Read/Write enable

¢ Row address AOto A9
¢ Column address AO to A9
¢ Refresh address AOto A9

I/01to I/O4  Data input/output OE Output enable
RAS Row address strobe Ve Power supply
CAS Column address strobe Vg Ground
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HM514405D Series

Block Diagram

CAS

OE Control
Circuit

1/03

1/03 Buffer

WE Control
Circuit

CAS Control
Circuit

RAS Control
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1104

I/04 Buffer

1.\ Aely AlIOWBN Y 962

Row

Driver

1ap0odag uwn|od % sng O/I

1e|N Aely AlOoWBsIN X 962

1B\ Aely AlIowBN 3 962

Row |Row
Driver |Driver

—

>

13p02a uwnjo) ® sng O/l

1B\ Aely AlIowBN X 962

Row

Driver

1102

1/02 Buffer

1B\ Aeuy AlowsN 3 962

Row

Driver

/01

1/01 Buffer

1ap0dag uwnjo) % sng O/1

1.\ Aely AIOWBN X 962

1eN Aely AIOWBIN X 962

Row |Row

Driver |Driver

L

18p02a uwnjo) ® sng O/l

Row Decoder & Peripheral Circuit

Row

Driver

1.\ Aelly AIOWBN 3 962

1ap0odag uwn|o) % sng O/I

l—,

1e|N Aely AIOWBIN X 962

Row |Row
Driver |Driver

1B\ Aely AlowsN 3 962

18p02a@ uwn|o) ® sng O/l

Row

Driver

1.\ Aeuy AlIoWBN 3 962

Column Address Buffer

Row

Driver

1.\ Aeuy AlowsN 3 962

1ap0dag uwnjod % sng O/1

1.\ Aely AIOWSN 3 962

Row |Row

Driver |Driver

1eN Aely AIOWBIN X 962

1.\ Aely AlIoWBN 3 962

Row

Driver
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|

Row

Driver

1B\ Aeuy AlIoWwBN 3 962

Row Address Buffer

Address A0-A9
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HM514405D Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi, -1.0to +7.0 \Y
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 0to +70 °C
Storage temperature Tstg —551t0 +125 °C

Recommended DC Operating ConditiongTa = 0 to +70C)

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vs 0 0 0 \%

Vee 4.5 5.0 5.5 v 1
Input high voltage Vi 2.4 — 6.5 \% 1
Input low voltage vV, -1.0 — 0.8 \% 1

Note: 1. All voltage referred to V.
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HM514405D Series

DC Characteristics(Ta = 0 to +70C, V.. =5 V+ 10%, V= 0 V)

HM514405D
-6 -7
Parameter Symbol Min Max Min Max Unit Test conditions Notes
Operating current loet — 110 — 100 mA RAS, CAS cycling 1,2
tgc = Min
Standby current lccs — 2 — 2 mA  TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 mA  CMOS interface
RAS, CAS=V..-0.2V
Dout = High-Z
RAS-only refresh current I, — 110 — 100 mA  tgc=min 2
Standby current lccs — 5 — 5 mA RAS =V,, 1
CAS =V,
Dout = enable
CAS-before-RAS refresh 1. — 110 — 100 mA tgc=min
current
EDO page mode current leca — 130 — 120 mMmA  t e =Min 1,3
Input leakage current I, -10 10 -10 10 pA O0OV<Vins7V
Output leakage current lo -10 10 -10 10 pA OV<sVouts7V
Dout = disable
Output high voltage Vou 24 Vo, 24 Vo V High lout = -2 mA
Output low voltage Voo 0 04 O 04 V Low lout =2 mA

Notes: 1. I.. depends on output load condition when the device is selected. |.. max is specified at the
output open condition.

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

Capacitance(Ta = 25C, V. = 5 V+ 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) Cio — 7 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. RAS and CAS =V, to disable Dout.
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HM514405D Series

AC Characteristics (Ta = 0to +70C, V.. =5 V£ 10%, V=0 V) 41510

Test Conditions

* Inputrise and fall time : 2 ns

* Inputlevel: \{ =0V,V,;=3.0V

* Input timing reference levels : 0.8 V, 2.4V

» Output timing reference levels : 0.8 V, 2.0V

* Output load: 1 TTL gate +,G100 pF) (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh CycleCommon parameters)

HM514405D

-6 -7
Parameter Symbol Min  Max Min  Max Unit Notes
Random read or write cycle time tre 104 — 124 — ns
RAS precharge time tep 40 — 50 — ns
RAS pulse width tens 60 10000 70 10000 ns 19
CAS pulse width teas 10 10000 13 10000 ns 20
Row address setup time tasr 0 — 0 — ns
Row address hold time tran 10 — 10 — ns
Column address setup time tasc 0 — 0 — ns
Column address hold time tean 10 — 13 — ns
RAS to CAS delay time teco 20 45 20 52 ns 8
RAS to column address delay time tran 15 30 15 35 ns 9
RAS hold time tron 15 — 18 — ns
CAS hold time tesn 48  — 58 — ns 23
CAS to RAS precharge time tere 10 — 10 — ns
OE to Din delay time toon 15 — 18 — ns
OE delay time from Din tozo 0 — 0 — ns
CAS setup time from Din torc 0 — 0 — ns
Transition time (rise and fall) t; 2 50 2 50 ns 7
Refresh period trer — 16 — 16 ms
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HM514405D Series

Read Cycle

HM514405D

-6 -7
Parameter Symbol Min  Max Min  Max Unit Notes
Access time from RAS tonc — 60 — 70 ns 2,3, 17
Access time from CAS teac — 15 — 18 ns 3,4, 13,17
Access time from address tan — 30 — 35 ns 3,5,13,17
Access time from OE tonc — 15 — 18 ns 3,17
Read command setup time tres 0 — 0 — ns
Read command hold time to CAS taen 0 — 0 — ns 18
Read command hold time to RAS trru 0 — 0 — ns 18
Column address to RAS lead time toaL 30 — 35— ns
Column address to CAS lead time tea 18 — 23 — ns
Output buffer turn-off time torrs — 15 — 15 ns 6, 21
Output buffer turn-off time to OE tores — 15 — 15 ns 6
CAS to Din delay time teoo 15 — 18 — ns
RAS to Din delay time tron 15 — 18 — ns
WE to Din delay time twoo 5 — 18 — ns
OE pulse width toee 15 — 18 — ns
Turn-off to RAS torm — 15 — 15 ns 6, 21
Turn-off to WE tues — 15 — 15 ns 6
Output data hold time ton 5 — 5 — ns
Output data hold time from RAS tour 5 — 5 — ns
Read command hold time from RAS trenr 60 — 70 — ns
Read command hold time from CAS tacne 15 — 18 — ns
Read command hold time from column tacha 30 — 35 — ns
address
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HM514405D Series

Write Cycle

HM514405D

-6 -7
Parameter Symbol Min  Max Min  Max Unit Notes
Write command setup time twes 0 — 0 — ns 10
Write command hold time twen 10 — 13 — ns
Write command pulse width twe 10 — 10 — ns
Write command to RAS lead time trwi 10 — 13 — ns
Write command to CAS lead time towt 10 — 13 — ns
Data-in setup time tos 0 — 0 — ns 11
Data-in hold time ton 10 — 13 — ns 11
Read-Modify-Write Cycle

HM514405D

-6 -7
Parameter Symbol Min Max Min  Max Unit Notes
Read-modify-write cycle time tawe 133 — 159 — ns
RAS to WE delay time tewn 77 — 90 — ns 10
CAS to WE delay time tewo 32 — 38 — ns 10
Column address to WE delay time tawo 47 — 55 — ns 10
OE hold time from WE toen 15 — 18 — ns
Refresh Cycle

HM514405D

-6 -7
Parameter Symbol Min Max Min  Max Unit Notes
CAS setup time (CBR refresh cycle) tesr 10 — 10 — ns
CAS hold time (CBR refresh cycle) tenr 10 — 10 — ns
RAS precharge to CAS hold time tepc 10 — 10 — ns
CAS precharge time in normal mode tepn 10 — 13 — ns
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HM514405D Series

EDO Page Mode Cycle

HM514405D

-6 -7
Parameter Symbol Min  Max Min  Max Unit Notes
EDO page mode cycle time thec 25 — 30 — ns 22
EDO page mode CAS precharge time tep 10 — 13 — ns
EDO page mode RAS pulse width trasc — 100000 — 100000 ns 12
Access time from CAS precharge tace — 35 — 40 ns 3, 13,17
RAS hold time from CAS precharge tonce 35— 40 — ns
Output data hold time from CAS low toon 3 — 3 — ns
CAS hold time referred OE teo 10 — 13 — ns
CAS to OE setup time teop 5 — 5 — ns
Read command hold time from CAS tachp 35 — 40 — ns
precharge
EDO Page Mode Read-Modify-Write Cycle

HM514405D

-6 -7
Parameter Symbol Min Max Min  Max Unit Notes
EDO page mode read-modify-write cycle thpem 66 — 77 — ns
time
EDO page mode read-modify-write cycle tepw 52 — 60 — ns 10

CAS precharge to WE delay time
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HM514405D Series

Test Mode Cycle*®

HM514405D

-6 -7
Parameter Symbol Min  Max Min  Max Unit Notes
Test mode WE setup time tws 0 — 0 — ns
Test mode WE hold time tu 10 — 10 — ns

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

10

2. Assumes that tyc, < tzxep (Max) and tg,, < teap (Max). I tyep OF trap IS greater than the maximum
recommended value shown in this table, t;,. exceeds the value shown.

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

Assumes that ty.p = tyep (Max) and tg,, < trap (Max).

Assumes that ty.p < tyep (Max) and tg,p =tz (Max).

torr (Max), tore, (Max), to (Max) and t,., (max) define the time at which the output achieves the
open circuit condition and is not referred to output voltage levels.

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

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

9. Operation with the t.,, (max) limit insures that t,,. (max) can be met, t5,, (Mmax) is specified as a
reference point only, if tz,, is greater than the specified tz,, (max) limit, then access time is
controlled exclusively by t,,.

10. tycsy trwor tewns tepw @Nd ty,p @re not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t,,.s = t,cs (Min), the cycle is an early write cycle
and the data out pln will remain open circuit (high |mpedance) throughout the entire cycle; if tyyp
2 tawo (MIN), towp 2 towo (MIN), tepy = tepy (MIN) and ty,, =ty (MiN), the 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.

11. These parameters are referred to CAS leading edge in an early write cycle and to WE leading
edge in a delayed write or read-modify-write cycle.

12. t,.sc defines RAS pulse width in fast page mode cycles.
13. Access time is determined by the longest among t,,, teac and tycp.

14. An initial pause of 100 ps is required after power up followed by a minimum of eight initialization
cycles (RAS-only refresh cycle or CAS-before-RAS refresh cycle). If the internal refresh counter
is used, a minimum of eight CAS-before-RAS refresh cycles is required.

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

16. Test mode operation specified in this data sheet is 2-bit test function controlled by control
address bits - - - CA0. This test mode operation can be performed by WE-and-CAS-before-RAS
(WCBR) refresh cycle. Refresh during test mode operation will be performed by normal read
cycles or by WCBR refresh cycles. When the state of two test bits accord each other, the
condition of the output data is high level. When the state of test bits do not accord, the condition
of the output data is low level. In order to end this test mode operation, perform a RAS-only
refresh cycle or a CAS-before-RAS refresh cycle.

17.1In a test mode read cycle, the value of tg,c, taa, teac, toac @Nd tcp iS delayed for 2 ns to 5 ns for the
specified value. These parameters should be specified in test mode cycles by adding the above
value to the specified value in this data sheet.

18. Either ty, oOr tgz, must be satisfied
19. tgas (MiN) = tgyp (MiN) + tey, (Min) + t; in read-modify-write cycle.

S
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HM514405D Series

20. 15 (Min) = tg,p (Min) + te,, (Min) + t; in read-modify-write cycle.

21. Data output turns off and becomes high impedance from later rising edge of RAS and CAS.
Hold time and turn off time are specified by the timing specifications of later rising edge of RAS
CAS between t,z and to,,, torz @and toge.

22.t,pc (mMin) can be achieved during a series of EDO page mode early write cycles or EDO page
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,c (tcas + tep + 2t;) becomes
greater than the specified t,,. (min) value.

23.tsy (Min) can be achieved when t..; < teg, (MiN) — te,s (Min).

24. 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,, or V,.

11
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HM514405D Series

Timing Waveforms*?*

Read Cycle
- tRC -
_ tRAS _
RAS \ / \
N\ 4. trRp
~ fcrp
t - »
b < < tRSH
- tRcD | tcas o
tcsH -
\ /
CAS \ /
N /|
IRAD | tRAL
t t
ASR tR\‘AH tASC lan CAH
/
Address Row Column
\
- tRCHA > trRDD
« tcaL - RSO I
- OH
‘tRC - > tRCHR tOHFi >
< tRCHC  «—tRCH—>
/ L
WE <RRH,
_ tcac _ < [OFR ~
- tAA o toFF1
Y N
Dout \ Dout ) [
tRAC ‘Y 7
toFF2
twez
t
« %€ oA tcpp ™ -
i twpD
tpzo < topp _
L toep | S
OE B /
N /
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HM514405D Series

Early Write Cycle

< RAS o

RAS N\ /. e \
tr | | < RSH -
D tRep |, tcas e fcRP
« tcsH .
\
CAS N\
| |
tASR| | tRAH tasc| |tcaH
[ E—
—
Address Row Column
twes| | twcH %
7 (OOQOON / XU
N /
tbs tpH
P~ P~
Din Din
High-Z*
Dout g
* twes = twes (min)
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HM514405D Series

Delayed Write Cycle *°

< tRC -
- tRAS trp
_ \
RAS N\
- tcsH N tcrRp
tRCD N tRsH
ol e tcas .
\
CAS N\ )
tASR| | tRAH tAsC L fow |
U P e o tcaH tRWL .
Address Row Column W
1RC§ ‘twp
/A
WE
\ /
t
.
. \
/ /
tbzc
topp
tDZO == ] {oEH
Dout /
Invalid Dout*
torFF2
o - 7
OE /

* Invalid Dout comes out, when OE is low level.
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HM514405D Series

Read-Modify-Write Cycle

RAS

CAS

Address

Din

Dout

_ tRwc g
< tRAS . tRp
\
\ 7 L
t
Sl
tRCD < tcas o/ | [CRP
A\
N 7
tRAD ,
tasr tray . tAasc tcAH
P
Y
Row A Column
tcwb towL
tRCS |a—1» -
P tAWD tRwL
twp
/4 \
/ tAA \,
tRwD N |
tcac tpH
tRAC Ips
-t - e
_ bzc
N\ High-Z 7 .
zDou
toAc
torF2 toEH
Lol ‘ Ll
D70 —» »! topD

QOT0000

HITACHI

15




HM514405D Series

RAS-Only Refresh Cycle

’ tRC .
IRAS P tRp -
\ / \
RAS N \
N
tT
‘tCRP‘  rpC crP |
7 \ ¥
CAS
tasr | | IRAH
-
Address Row
Dout High-Z
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HM514405D Series

CAS-Before-RAS Refresh Cycle

_ Rc
. [RP o tRAS « [RP .
/ \ / \
RAS / \ \
N\
trpc IcsR tcHR trRpc ICRP
- P - - - g

y
4
y
4
y

- | > tws | [twH tcpN

(@)
>
wn
~
|~
T
Y
A
N
N
IS
=
{f

e OO0

e— tOFR
torF1

High-Z

N\
Dout 7

N\
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HM514405D Series

Hidden Refresh Cycle

RC _ tRC _ tRC N
RAS || | RP RAS RP | | RAS | | RP
Read Refresh Refresh
— (Read) ( ) ( ) |/
RAS \ \ /
o -
tT
> tcrp
RSH «  CHR | || 1<\
- trRcD : A tcas o
\ /
CAS \ /
tasc j /]
tASR tRAD | RAL

t
-« [RAH ﬂ»

hdress RowAASoum %@O@W ><

™

tRCH
tRRH
- » |t
tRCS ‘4’ ‘ OHR
_ t A
WET%T%] bl XX%%
- taA
¢ » toFF1
<« RAC - < » tOH
7[ \
Dout ( Dout E—
N\ /
- tch= » < tWEZ
R
toFF2 WDD
tcop
High-Z - '
Din N 9 {
4 i \
tbzo toac tODD .
- - RDD
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HM514405D Series

EDO Page Mode Read Cyclé,,,c minimum cycle operation)

P tRASC |
- RHCP | | tRP
___ \ / 3
RAS \ / \
\ /
tr
tcsH L thpe IRsH, |
tReD | Jcas,| | fep | |dcas,| | fcp ) | fcas| | | (IcRP
N/ ON /N /
CAS
N N/ N\ 7
- > - »> t
tAsR, | t teAL toAL P tCAL .
> . RAD - RAL, |
IRAH  tasc tCAH fasc. IcAH | tasc ICAH
'z — /
Address Row Column 1 E(&Column 2 Column 3
\ il \
[
- tRCH »
ﬁ r > IRRH
N tRCHP >
_ trRcs N [ «—» (RCH
> <«——1IRCcHC >
_ / Y
WE
¢ twez
DZC_ «——
tcop
n %
tcac t
teac R teac | le—loFR <
- > T < > toH
taa - tAA > - tAA > "_>“ DD
J tRACH >, tace | | tacp |« > tOHR
o «——» t
tpoH tpoH OFF1
/ / / \
Dout i Dout 1 Dout 2 Dout 3 }—
toac N X \ 7
tpzo toFF2 |
|
- I/
OE
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HM514405D Series

EDO Page Mode Read Cycl¢High-Z control byWE andOE)

trRp
t
RAS trRASC HPC Z Y
T \
- ¢ tHpc tHpc tRHCP tcrpP
CSH tcp tcp tcp
R ! [ A \ 4 o
CAS g tcas Z \ tcas \_ ftcas \_tcas ]
Ay - L Ry /
| tRCHP
tres|| tRCHR trey [RCS tRRH
o o> e <—3tRCH
WE ~——tRCHC ———;\ y [
| fRCHA 1t/ tRAL RCHC
tASR <] [RAH TASC tcAH tasc EC_A»H IA<_S£ fcaH tasc tcan twop
Address iXX Row m Column 1 X>< >< Column 2 Column 3 Column 4>< ><><><
feaL ! tcaL tcaL tcaL tRDD
tpzc \ tcbp
High-Z
‘ tozo tcol tcop 1 .
- |- Rl
‘ oDD
& [ \ , , U
t
foAC tacp tacp OFR
s taa t tacp t toHR
tcac OFF2 tan AA - tOFF2
tcac toFF2
tAA -« tcac
[P L' S t « z tcac
' WEZ [ SAC «» OFF1
RAC -~ toac t t
| DOH toac OH
1\ 4 p 2\ s
Dout (| Dout1 >—<Dout2 Dout 2 >< Douts\—\ Dout 4 >—
K 7 = - 7 £ - 7
20
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HM514405D Series

EDO Page Mode Early Write Cycle(t,sc minimum cycle operation)

RAS

CAS

Address

Din

Dout

tRASC . R
\ /
\ 7 \\
L tRSH
’ tcsH tHPC
tRcD tcas tcp tcas | | ftcp fcas || tcrp
NS N SN
N/
taASR| | tRAH tasc| | tcaH tasc| |tcaH tasc| |tcaH

lumn m Col

umn

twes| | tweH twcs| | tweH twcH
. m twecs
l N /
tbH tbH
Ips e Ips e Ips | |IbH
Din Din ><>£—Din
High-Z

* twcs = twes (min)

HITACHI
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HM514405D Series

EDO Page Mode Delayed Write Cycle*

P tRAasC | tRp
_ y
RAS \ \
N /|
tr
- tcsH N tHPC N _ tRSH _
Reb | teas || tep | fcas | fep | lcas tcrpP
\ / \ / \
CAS \ /| \ I
t
tcaH | ASY
tcaH
B
/
Address Column
N
lowt towe
twp twe |1
tRwL
o \_ N |-
WE N \
N\ /
t
=tD'TL R(‘ZS ton
tDSJ
. 7 . .
Din Din Din >©<><
toEH

High-Z

Dout
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HM514405D Series

EDO Page Mode Read-Modify-Write Cycle *°

trAasC trp

- > -
_ \
RAS N

i /

tRcD tHPCM
- Rl
tr

> tcp tep tcrp
\ tcas I\ lcas tcas
CAS tRAD | \" / N\ / § /
» N7 -7 —_ 7
t
e t e t ! tcaH
tASFL\ _ CAH t CAH
> - tASE ASC| |a—tp| IASE
z I |
Address Row | Column | Column XCqumn
t t ‘ t tow]]
tawp | fewt " AWD | ltowt |« CcPW pEY
tRCS tcwb t trcs - fcwp > }# tawD | ‘RVVVL
- tRWD eVl [T tepw I | typ
7 \ \
WE N \ %
7 N
tcac 20 et N
tozc > i Ibzc | teac o
RN oH g
Bin X | High-Zz 4 %_Dln High-Z 7 Din
/ A AY_ A
BLY.N tAA
- tRAC ipzo| ™
toac toEH toEH
4—77 > -
Dout ¥D°U
toFr2
tDZO I > tDZO
/ AY: i / !
7. | |topp N7 topp
loEp t
toep “« > OEP
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HM514405D Series

EDO Page Mode Mix Cycle (I

Address

Din

Dout

trp
B trasc Z 3
T \
t tcrp
CSH
tr tcp tcp tcp
1 ) \ — r
\._ tcas tcas \. tcas / \ _tcas ]
Al |~ 'y + J |
‘ ‘
t
tweg | twen RCHP 0IRRH
- ~— trReHe—+| RCH
f ] \ ]
><><><>< >< oPw Jtwe/ tRCHA
- + | [AWD : tRAL I
ASC|| t,
tASR pen | [RAH | L —CAH tasc | |loan ASC] |tean tAsCle s foan
1) ) ) 2 AN e QO
tea tcAL \ tcAL tRoD
tps tDH ‘ tDS‘ EQH
— ) =
Din 1 High-Z Din 3 \XXX
tobp ! top
| A
tACP DZQ| | tacp e toFR
t tacp t WEZ
AA | | o AA t
toac Y jFZ IcAC T OFF2
fcac tcac
tbon 'oac oFF1
o
' —+
Dout 2 XDOU[IS Dout 4 >—
7 = 7

24
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HM514405D Series

EDO Page Mode Mix Cycle (2)%

CAS

Address

Din

Dout

trp
) trAsC Z B
T \
¢ tcrp
T tesh tep tcp tcp
3 r \ i — r
\.  tcas i \ tcas tcas / \_tcas /
\ /] - - el \- A
t
RCHP
tres|| TRCHR trep twes | twen towL . %RRH
[ - ‘4—» e tRCHC 7 '‘RCH
I ] \ ]
I 4
ASC 1 |
tASR fee | IRAH CAH tasc LCA}H tasg |tcan tasc. tean
XE% Row m Column 1 ><Co|umn 2}<>O<><><><>Q<>< Column 3 Column 4 >O<><
tcaL tcAL tcaL tcaL tRDD
Ibs|| tpy fps tcob
High-Z .
tobp bzo tobp
.| tbzo = 'wpp
G000 & 100K
t toad t - [~ torr
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HM514405D Series

Test Mode Cycle

* k%

Set Cycle*: Test Mode Cycle | _Reset Cyclle‘ Normal Mode

ANVANVANWA N W
SNVEERVAAVIAVAVERVA
A /

* CBR or RAS-only refresh
**  Address, Din, OE: H or L

RAS
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HM514405D Series

Test Mode Set Cycle

WE-and-CAS-Before RAS-Refresh Cycle

-t tRC L
< trRp - tRAS < trp -
/ \ / \
RAS / \ \
N
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/ \ D / NN
oA M 7/
-t tCPN= -t tWS L <tWH - et tCPN -

tOFF1

tOFR
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-
-
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HM514405D Series

Package Dimensions

HM514405DS Serie$CP-26/20D)

Unit: mm

16.90
17.27 Max
26 22 18 14
o o o o | oo — ™
= -
o o
+ +
N —
© 0
O OO OO0 TT — N~ [e0) LS
1 5 9 13
0.74 Q
d <
H 83
1.30 Max 3 85 o
™ + 1 <
Q o
\ 3, ——
0.43 +0.10 H 5.08_ | 1.27 6.79201
0.41 £0.08 ‘ H
10.10
Hitachi Code CP-26/20D
JEDEC Conforms
Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.6 g
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HM514405D Series

When using this document, keep the following in mind:

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole o
this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents g
other reasons during operation of the user’s unit according to this document.

Circuitry and other examples described herein are meant merely to indicate the characteristics
performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for any inte
property claims or other problems that may result from applications based on the examples des
herein.

No license is granted by implication or otherwise under any patents or other rights of any third
Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi’s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales compan
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi's products
requested to notify the relevant Hitachi sales offices when planning to use the products in MED

APPLICATIONS.
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HM514405D Series

Revision Record

Rev. Date Contents of Modification Drawn by Approved by

0.0 Dec. 12, 1996 Initial issue T. Oono S. Suzuki

1.0 Nov. 13,1997 Deletion of HM514405DTT Series
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