HM3514260DI Serie

262,144-word x 16-bit Dynamic RAM
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ADE-203-710A (Z)
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Description

The Hitachi HM514260DI is a CMOS dynamic RAM organized as 262,144 words x 16 bits. The
HM514260DI realizes higher density, higher performance, and various functions by employing 0.8 um
CMOS process technology and new CMOS circuit design technologies. The HM514260DI offers fast pag
mode as a high-speed access mode. It is packaged in a standard 400-mil 40-pin plastic SOJ.

Features

» Single 5-V supply: 5V + 10%
® Access time: 70 ns/80 ns (max)
¢ Power dissipation:
— Active mode: 770 mW/688 mW (max)
— Standby mode:
* 11 mW (max)
e 1.1 mW (max) (L-version)
¢ Fast page mode capability
e 512 refresh cycles:
~— 8 ms
— 128 ms (L-version)
* Two CAS byte control
e Two variations of refresh:
— RAS-only refresh
— CAS-before-RAS refresh
» Battery back up operation (L-version)
¢ Operating temperature range: —40 to 85°C
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HM514260DI Series

Ordering Information

Type No. Access Time Package

HM514260DJI-7 70 ns 400-mill 40-pin plastic SOJ (CP-40D)

HM514260DJI-8 80 ns

HM514260DLJI-7 70ns 400-mill 40-pin plastic SOJ (CP-40D)

HM514260DLJI-8 80 ns

Pin Arrangement
HM514260DJI/DLJI Series
Vee Tt Y 403 vgg
voo 2 39[1 V015
1701 |3 38 /014
o2 4 37 11018
1103 U5 361 /012
Vee [6 351 Vs
vo4 O7 3471 /011
1¥os 8 331 1010
1106 L9 321 1109
o7 10 31[1 o8
NC 11 301 NC
NC 12 29[ LCAS
WE [J13 28[7] UCAS
RAS[ 14 2701 OE
NC [O1s 2611 A8
A0 16 251 A7
At 17 247 A6
A2 (18 23] A5
A3 19 221 A4
Vee []20 217 Vss

(Top view)
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HMS514260DI Series
Pin Description
Pin Name Function
A0 to A8 Address input:
¢ Row address: A0 to A8
e Column address: A0 to A8
¢ Refresh address: A0 to A8
1/00 to /015 Data input/output
RAS Row address strobe
UCAS, L.CAS Column address strobe
WE Read/write enable
OE Output enable
Vee Power supply
Vs Ground
NC No connection
3
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HM514260DI Series

Block Diagram
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HM514260DI Series

Operation Mode

The HM514260DI series has the following ten operation modes.

© P NN R W N

Read cycle

Early write cycle
Delayed write cycle

RAS-only refresh cycle
CAS-before-RAS refresh cycle
Fast page mode read cycle

Read-modify-write cycle

Fast page mode early write cycle

. Fast page mode delayed write cycle

10. Fast page mode read-modify-write cycle

Inputs

RAS LCAS UCAS WE OE Output Operation
H H H D D Open Standby
H L L H L Valid Standby
L L L H L Valid Read cycle
L L L L*? D Open Early write cycle
L L L L*2 H Undefined  Delayed write cycle
L L L HtoL LtoH Valid Read-modify-write cycle
L H H D D Open RAS-only refresh cycle
HiolL H L D D Open CAS-before-RAS refresh cycle or

L H

L L
L HtoL HtoL H L Valid Fast page mode read cycle
L HtoL HtoL L*? D Open Fast page mode early write cycle
L HtolL HtoL L*2 H Undefined Fast page mode delayed write cycle
L HtoL HtoL HtoL LtoH Valid Fast page mode read-modify-write cycle
L L L H H Open Read cycle (Output disabled)

Notes: 1. H: High (inactive), L: Low (active), D: Hor L
2. tyes20ns
twes <O Ns
3. Mode is determined by the OR function of the UCAS and LCAS. (Mode is set by the earliest of
UCAS and LCAS active edge and reset by the latest of UCAS and LCAS inactive edge.)

However, write operation and output High-Z control are done independently by each UCAS,
LCAS.

ex. if RAS =Hto L, LCAS =L, UCAS = H, then CAS-before-RAS refresh cycle is selected.

Early write cycle
Delayed write cycle

HITACHI
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HM514260DI Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to V¢ V; -1.0to +7.0 \)
Supply voltage relative to Vg Vee ~1.0t0 +7.0 \
Short circuit output current lout 50 mA
Power dissipation P; 1.0 w
Operating temperature range Topr -40to +85 °C
Storage temperature range Tstg -551t0 +125 °C

Recommended DC Operating Conditions (Ta = 40 to +85° C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vs 0 0 0 Vv 2
Supply voltage Vee 4.5 5.0 55 v 1,2
Input high voltage Vi 2.4 — 6.5 A 1
Input low voltage Vi -1.0 — 0.8 \ 1

Notes: 1. All voltage referred to Vg

2. The supply voltage with all V. pins must be on the same level.
The supply voitage with all V¢ pins must be on the same level.

HITACHI
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HM514260DI Series
DC Characteristics (Ta =40 to +85°C, V.. =5 V£ 10%, V=0 V)

HM514260DI
-7 -8
Parameter Symbol Min Max Min Max Unit Test Conditions
Operating current*" *2 leer — 140 — 125 mA  RAS, UCAS or LCAS cycling
tre = min
Standby current lece — 2 — 2 mA  TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
Standby current — 1 — 1 mA  CMOS interface
RAS, UCAS, LCAS, WE,
OE 2V, -02V
Dout = High-Z
Standby current leca — 200 — 200 pA  CMOS interface
(L-version) RAS, UCAS, LCAS, OE,
WE2V,-02V
Dout = High-Z
RAS-only refresh loes — 130 — 110 mA  t.=min
current*?
CAS-before-RAS refresh 1., — 130 —_ 120 mA  t,.=min
current*?
Fast page mode loer — 130 —_ 120 mA  t..=min
current***?
Battery backup current™ ., — 300 — 300 MA  Standby: CMOS interface
(Standby with CBR Dout = High-Z
refresh) (L-version) CBR refresh: t,. = 250 us
taas < 11s, UCAS, LCAS =V,
WE, OE=V,,
Input leakage current hy -10 10 -10 10 MA  0V<ZVingB5V
Output leakage current |, -10 10 -10 10 BA 0V Vout<s.5V, Dout=
disable
Output high voltage Vou 24 Vee 24 Vee Vv High lout = -5.0 mA
Output low voltage Vo 0 0.4 0 0.4 A Low lout =4.2 mA

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

Address can be changed once (or not at all) while RAS = V,.
Address can be changed once (or not at all) while UCAS and LCAS = V,,.
Vin2 Ve —02V,0<V, £0.2V,; address can be changed once (or not at all) while RAS =V,

All the V. pins must be supplied with the same voltage, and all the V pins must be supplied
with the same voltage.

A o S
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HM514260DI Series

Capacitance (Ta = +25°C, V. =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) Cwo — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton meter or other effective capacitance measuring method.
2. UCAS and LCAS =V, to disable Dout

AC Characteristics (Ta=—4010 +85°C, V. =5 V£ 10%, V= 0 V) ¥l #1415 %17, 518

Test Conditions

¢ Input rise and fall time: 5 ns

¢ Input timing reference levels: 0.8 V, 2.4V

e Inputlevels:0V,3V

* Output load: 2 TTL gate + C_ (100 pF), including scope and jig

HITACHI
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HM514260DI Series

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

HM514260Di

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Random read or write cycle time tae 130 — 150 — ns
RAS precharge time tre 50 — 60 — ns
RAS pulse width toas 70 10000 80 10000 ns
CAS pulse width toas 20 10000 20 10000 ns 23
Row address setup time task 0] — 0 — ns
Row address hold time tran 10 — 10 —_ ns
Column address setup time tasc 0 —_ 0 —_ ns 19
Column address hold time toan 15 — 15 — ns 19
RAS to CAS delay time tren 20 50 20 60 ns
RAS to column address delay time trao 15 35 15 40 ns 9
RAS hoild time tasn 20 — 20 — ns
CAS hold time tesn 70 — 80 — ns
CAS to RAS precharge time temp 15 — 15 —_— ns 20
OE to Din delay time tooo 20 — 20 —_ ns
OE delay time from Din tozo 0 —_ 0 — ns
CAS setup time from Din tozc 0 — 0 — ns
Transition time (rise and fall) t; 3 50 3 50 ns 7
Refresh period teer _— 8 — 8 ms
Refresh period (L-version) teer — 128 —_— 128 ms

HITACHI
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HM514260DI Series
Read Cycle
HM514260D)
=7 -8
Parameter Symbol  Min Max Min Max Unit Notes
Access time from RAS | P —_ 70 — 80 ns 2,3
Access time from CAS 1 PN — 20 — 20 ns 3,4,13
Access time from address taa — 35 — 40 ns 3,5,13
Access time from OE toac — 20 —_ 20 ns 23
Read command setup time tres 0 — 0 — ns 19
Read command hold time to CAS tecu 0 — 0 — ns 16, 20
Read command hold time to RAS tean 0 — 0] — ns 16
Column address to RAS lead time thaL 35 - 40 — ns
Output buffer turn-off time tores 0 15 0 15 ns
Output buffer turn-off to OF torro 15 15 ns
CAS to Din delay time teoo 15 — 15 — ns
Write Cycle
HM514260DI
-7 -8
Parameter Symbol  Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — ns 10, 19
Write command hold time twen 15 — 15 —_ ns 19
Write command pulse width twe 10 —_ 10 — ns
Write command to RAS lead time tew 20 — 20 — ns
Write command to CAS lead time towe 20 — 20 — ns 21
Data-in setup time tos 0 — 0 — ns 11, 21
Data-in hold time ton 15 — 15 —_ ns 11, 21
CAS to OE delay time toop — 0 — 0 ns 19, 23
10
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HM514260DI1 Series

Read-Modify-Write Cycle

HM514260DI
-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time tawc 180 — 200 — ns
RAS to WE delay time tawo 95 —_ 105 — ns 10
CAS to WE delay time tewn 45 — 45 —_ ns 10
Column address to WE delay time tawp 60 — 65 — ns 10
OE hold time from WE toen 20 — 20 — ns
Refresh Cycle
HM514260DI
-7 -8
Parameter Symbol Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  t.g, 10 — 10 — ns 19
CAS hold time (CBR refresh cycle) | P 10 —_— 10 — ns 20
RAS precharge to CAS hold time tare 10 — 10 — ns 19
CAS precharge time in normal mode  t,, 10 — 10 — ns 22
Fast Page Mode Cycle
HM514260D1
-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Fast page mode cycle time toe 45 —_ 50 —_ ns
Fast page mode CAS precharge time tg, 10 — 10 — ns 22
Fast page mode RAS pulse width taasc — 100000 — 100000 ns 12
Access time from CAS precharge tace — 40 — 45 ns 3,13, 20
RAS hold time from CAS precharge  tgcp 40 — 45 — ns
11
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HMS514260DI Series

Fast Page Mode Read-Modify-Write Cycle

HM514260DI
-7 -8
Parameter Symbol Min Max Min Max  Unit Notes
Fast page mode read-modify-write teew 65 — 70 — ns
cycle CAS precharge to WE delay time
Fast page mode read-modify-write tocm 95 — 100 —_ ns

cycle time

Notes: 1. AC measurements assumet;=5ns,V,,=3.0V,V, =0.0V.

12

2. Assumes that tpop < tae, (Max) and tg,p < tray (Max). If tye, OF o, is greater than the maximum
recommended value shown in this table, t,,; exceeds the value shown.

Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
Assumes that toe, > toe, (Max) and ta,p < trye (Max).
Assumes that tpep, < toey (Max) and e,y 2 tres (Max).

tore (Max) defines the time at which the output achieves the open circuit condition and is not
referred to output voltage levels.

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

8. Operation with the te, (max) limit insures that t,,,. (max) can be met. t,, (max) is specified as a
reference point only. If tae; is greater than the specified t,., (max) limit, access time is controlied
exclusively by t,c.

9. 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 t,,, (max) limit, access time is controlled
exclusively by t,,.

10. tycs, thwos tewn @nd tyy, are not restrictive operating parameters. They are included in this data
sheet as electrical characteristics only. If tycs 2 tyes (Min), the cycle is an early write cycle and the
data out pin will remain open circuit (high impedance) throughout the entire cycle. If toyg = taws
(min), tewn = towo (MIN), tyyp = tawn (MIN) and temy, = tepy (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 a read-modify-write cycle.

12.1p5c defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longest among t,,, te.e and t,g,.

14. An initial pause of 100 us 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, Either to., or 5, must be satisfied for a read cycle.

17.When both UCAS and LCAS go low at the same time, ail 16-bits data are written into the device.
UCAS and LCAS cannot be staggered within the same write/read cycles.

18. All the V. and V pins must be supplied with the same voltages.

19. teons taser toans thess twess twens tesn @Nd teee are determined by the earlier falling edge of UCAS or
LCAS.

20.teqp, toums Tace thew @Nd tepy, are determined by the later rising edge of UCAS or LCAS.
211w, 1oy @nd t,s should be satisfied by both UCAS and LCAS.
22 1y and t¢, are determined by the time that both UCAS and LCAS are high.

ook w
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HMS514260DI Series

23. When output buffers are enabled once, sustain the low impedance state until valid data is
obtained. When the output buffer is turned on and off within a very short time, it generally cause
large V./Vs line noise, which degrades the V,, min/V, max level.

24. XXX: Hor L (H: V), (Min} <V, <V, (Max), L: V,_ (Min} < V,, <V, (Max))

111 Invalid Dout

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

Notes Concerning 2CAS Control

Please do not intentionally separate the UCAS/LCAS operation timing. However, skew between
UCAS/LCAS is allowed under the following conditions:

1. Each of the UCAS/LCAS should satisfy the timing specifications individually.

2. Different operation modes for upper and lower bytes, such as shown in the figure below, are not
allowed:

e\

Delayed
UCAS write

Early
LCAS \ write

Al

. N\

3. Closely separated upper/lower byte control is not allowed. However when the condition (tep Sty is
satisfied, fast page mode can be performed:

-\ a
\

4. Byte control operation by remaining UCAS or LCAS high is guaranteed.

13
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HMS514260DI Series

Timing Waveforms*2*

Read Cycle
- trec .
- tRAS .
\ 1 —
RAS
\ A . N
tT‘ < P tRSH -
- t
< RCD - [CAS . CRP
D tcsH %
UCAS 5& Zl
LCAS N 7
tASR tRaD tRAL X
traH tasc ,tCAH,
_> I
/
Address Row Column
N
tRcs| - tRCH‘
7 3
. lcAac .
Y. _ torF1
High-Z / \
Y/ N
Dout g Dout /
- {Rac ‘K__7tOFF2
tpzc iOACi tcop
Din N High-Z
v
tobp
tbzo * >
[
4
OE /
X
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HMS514260DI Series

Early Write Cycle
- tRe .
tRAS -
N
RAS X_ ; tRe |\
tT, _ tRSH
tRcD tcas | tcRp R
- tcsH .

UCAS
LCAS

Address

tps tDH
Din Din
High-Z
Dout '9
15
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HMS514260DI Series
Delayed Write Cycle
- tRC
- tRAS . trp
N
RAS
N / \“
o tcsH . tcrP
tr| |
- trco ol tASH
UCAS X—\A tcas - Zé
LCAS N 7
tASj{ tasc ' o_tow
> tRwL
tRaH - -
> B tcaH |
Address Row Column
tRcs twp
y
WE " |
tpH
tps
T
N 4
Din —— Din
J/ N
Joze | - 'OEH
tbzo - toop
High-Z -
Dout g >
*Invalid Dout
1COD—> t oy
7
= QAN / NV
* Do not enable Dout during delayed write cycle.

16
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HM514260DI Series
Read-Modify-Write Cycle
- tRWC .
tRp
N
RAS N \
N Vi
t
tRcD ol tcas »| 4 _fCRP
N
UCAS N
LCAS N i
tAS_|R <__tHAD—> tcAH
tray  ASC
¥
Address Row _k Column
t t
tRCS |e—n] |«—CWD | |, TOM |
- tawp —> |- tRWL »
%twp »
XX i}
L tRwD N Z
tcac tpH
- 'RaC ~ tos| [
tpzec ~
High-Z
Din <><><><>©<>C§L_—§ Din
Dout zDout
Ltoac
- toFr2 t OEH .
g
tDZ0 —»l |« <« topD

17
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HM514260DI Series

RAS-Only Refresh Cycle

B trc .
- tRAS . tRP _
\ / \
RAS N\ \
K
7 tcrp
tcrp trpc
UCAS i/ N ¥
LCAS
tRAH
tAsR
|
Address Row
Dout High-2
18
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HMS514260DI Series

CAS-Before-RAS Refresh Cycle

RASJ

UCAS
LCAS

/]

< tRc e tRc -
. tRe || tRas ~ tmp tRAS tRp
\ _ N
tT "
_trPc 1 tRPC,
“lePN | tcsm| [tcHR, | tcPN | tcsm tCHR

tcrp
S

Dout

fore

7

L P

High-Z

7

Note: Do not extend tRAS = tRAS (max). Untested self refresh mode may be activated

and data loss may result (HM514260D/DL).
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HMS514260DI Series

Fast Page Mode Read Cycle

tRASC tRp |
tRHCP
\ ¥
RAS N /|
; N / '
T CRP
tosH trc tRSH o
trco tcas tcp tcas | tcp CAS
UCAS N& ZZ k& ¥ xx /
LCAS t N 7 3 c
RAD
tcAH N toaH } —
tasm| |tRAH tasc ASC tasc| [tcaH
v/ 4 4
Address Row Column Column {Jolumn
N\
tRes tRcs tRRH
tRes tRcH tRCH tRcH
7 y 7 Y 7 i
WE /
tcop toze
tpze t
P tpzc teon CDD
Dln XXXXX;Z ngh-z _Xi ngh-z {fE- H|gh-z 7fXX
topp |V N M N\
tcac tcac tcac TonD
taa taa tAa
tRAC tacp tacp
t tOFR1 t
OFF1 {20 OFF1
Dout High-Z 7[ I —[—_X—L 44_—\‘
4 Dout s —{ Dout_l { Dout s
tOAG N A
iDZO |[— |e tbz0 toop
toFps ™ toFF2 toac | tOFF2
/ y |/ /
toac
20
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HM514260DI Series
Fast Page Mode Early Write Cycle
tRASC L tRP
Y
RAS N \
N /
tcsH tpc tRSH
tr
tRCD tcas || tcp tcas, | tcp tcas, | tcrp
UCAS ﬂ\ 7‘ 3‘& / xx
LCAS N T N
tasmr| tRAH tasc| |tcaH tasc| |tcaH tASC tCAH
\/ 3
Address ‘1 Row ) A’( Column Column | Column
twcs
twes| (tweH twes| |tweH tWCH
! | 1 7 N
tps tps tps
7| toH M tpH tDH
N
Din Din Din Din
/
Dout High-Z
21
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HM514260DI Series
Fast Page Mode Delayed Write Cycle
tRASC AL
Y
RAS N
N\ /
- tcsH - tRSH
tr | [T " trc _ -
L tRep | tcas || tcp | tcas  |tce | tcas i
UCAS 3\ / &\ \
LCAS t N (N N/
ASR ASC toAn
Address

towL
+

Din ———————{ Din

toeH
High-Z
Dout 9

tobp

22
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HMS514260DI Series
Fast Page Mode Read-Modify-Write Cycle
tRasC 1 1RP,
y ]
RAS N /
\\ 7l
tReo A tPoM
2 " tep tcp tcrp
N | tcas r— tcas . tcas
UCAS taan_ | [\ /A N / 4
T g [ [ N N 7
LCAS Tran e |15
[ t
tcan CAH CAH
tAsR, o
>4 | tasc tAsc tASC
I
/ £ £
Address Row Column | Column A Column
t
tAWD | towL LAWD _ltewt L« tepw , ['OWH
t tcwp t tewn  to—1 tawp tAWL
RCS - > I RCS ekl 3 N
D tRwp LEWELL 1 teew twe | 1&%: towo | ltwe
4 'S 4 N \
OO0 I ATk \_
tacp
bcac tps t 'os - Aici tps
t M, > DZC| tcac >
RN toH ped tpH t[z% toH
High-Z . b High-Z . High-Z 7,
Din KXXXXX;E 9 37 Din E 9 g Din N gl 7_ Din
‘aa tap tCac
o tR;\C : tpzo L
loac toEH togH toac toEH
“_7- > >
Dout A‘Dou i
torrz toFF2
tozo| | > | tbzo r
/ X s A / T
o /] Y ‘W W
N /.| |, tooD N topp toDD
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HM514260DI Series

Package Dimensions

Unit: mm

HM514260DJI/DLJI Series (CP-40D)

25.80
26.16 Max
40 21

iy )
ol ©
Hi -+
¥ © ®
=)
S g ) ) - 39 J U § WD ) W ) S ) O ) N W ) N ) A (R
1 20
0.74 9
o
H o 3
1.30 Max 3 g X
o 1 o
\ 8 —— o«
o
p— )
0.43+0.10 H 127 9.40 +0.25
0.41+0.08 " A
©[0.10 Hiitachi Code CP-40D
JEDEC Code —
EiAJ Code SC-640
Weight 1.73g
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