HM514280 Series Preliminary

262,144-Word x 18-Bit Dynamic Random Access Memory

B DESCRIPTION HM514280]P Series

The Hitachi HM514280 are CMOS dynamic RAM orga-
nized as 262,144-word x 18-bit. HM514280 have realized
higher density, higher performance and various functions by
employing 0.8 um CMOS process technology and some
new CMOS circuit design technologies. The HM514280 offer
Fast Page Mode as a high speed access mode.

Multiplexed address input permits the HM514280 to be
packaged in standard 400 mil 40-pin plastic SOJ, standard
475 mil 40-pin plastic ZIP.

3DCP40D
(CP-40D)

W FEATURES HMS514280ZP Series
¢ Single 5V (+10%)
¢ High Speed

Access Time ............. 70 ns/80 ns/100 ns (max)
¢ Low Power Dissipation

Active Mode ....... 935 mW/825 mW/715 mW (max)

Standby Mode................... ... 11 mW (max)
¢ Fast Page Made Capability
e 512 RefreshCycles .....................ooiaat, (8 ms)
« 2CAS Byte Control
* 3 Variations of Refresh

RAS Only Refresh

CAS Before RAS Refresh

Hidden Refresh

3D2ZP40

B ORDERING INFORMATION B PIN OUT
Part No. Access Time Package HM514280JP Series HM514280ZP Series
HM514280JP-7 T0ns 400 mil 40-pin Vee Ol 3003Vis o N 1| YO
HMS514280]P-8 80 ns Plastic SOJ 170002 sab1/017 11 3 | vo
HM514280JP-10 100 ns (CP-40D) 10103 3801/016 101 | 4 e
HM514280ZP-7 70ns 475 mil 40-pin 1702004 31781/015 WO0u | 8 7| vors
HMS514280ZP-8 80 ns Plastic ZIP 1/030]5 36{31/014 Yo | 8 sl 1o
HMS514280ZP-10 100 ns (ZP-40) Ve CJ6 15 p Vs Ves | 10 17
17047 34031/013 o, | 2 1] Vec
H PIN DESCRIPTION 1/05 8 33Q1/012 13 | Vo,
. 70, | 14
Pin Name Function 106039 szpl/on 15 | /0y
1/070J10 31017010 Vee |16 v | vo.
Ag-Ag Address Input 1708011 30b1/00 vos | 18 :
—Row Address Ag-Ag neCi12 z9[JTEAS v » Y| Y0
—Column Address Ag-Ag weQ13 28 b UCAS & 21 | oy
—Refresh Address Ag-Ag #asdis 27 bﬁ iti 2 oy =
1/09-1/017 Data-in/Data-out nC 1S 28148 RAS | % | nC
RAS Row Address Strobe AeC1e Zs0A7 A | % 7| A
A1017 2406 Ay 23
UCAS, LCAS Column Address Strobe a2 Cl 18 23 p A% 29| Ay
— \{ 0
WE Read/Write Enable a3C]19 220084 S Ps
OE Output Enable ve2o  21fdvy : " B As
Vee Power (+ 5V) 01511 A
(Top View) g | % 37 | OF
Vss Ground P UCAS | 38 —
39 | LCAS
0 | 40
(Bottom View)
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B TRUTH TABLE

HM514280 Series

Inputs 1/0 .
— — Operation
RAS LCAS UCAS WE OE 1/0¢-1/0g 1/09-1/017
H H H H H High-Z High-Z Standby
L H H H H High-Z High-Z Refresh
L L H H L Dyut High-Z Lower Byte Read
L H L H L High-Z Dout Upper Byte Read
L L L H L Dout Dout Word Read
L L H L H Djn Don’t Care Lower Byte Write
L H L L H Don’t Care Din Upper Byte Write
L L L L H Di, D;, Word Write
L L L H H High-Z High-Z
H ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg vt —10to +70 v
Supply Voltage Relative to Vgg Vce —1.0t0 +7.0 v
Short Circuit Output Current Lout 50 mA
Power Dissipation Pt 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tsig —55t0 +125 °C
# ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (Tao = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Vss 4] 0 0 v
Supply Voltage
Vee 45 50 55 v 1
Input High Voltage Vi 24 — 6.5 \Z 1
Input Low (1/0 Pin) ViL -10 — 03 A) 1
Voltage (Others) ViL -20 — 038 v 1
Note: 1. All voltage referenced to Vss.
« DC Electrical Characteristics (Tp = 0 to +70°C, Vg = 5V £10%, Vsg = 0V)
HMS514280-7 HM514280-8 HM514280-10 ] N
Parameter Symbol - - - Unit Test Conditions Note
Min Max Min Max Min Max
RAS Cycling
Operating Current Icci — 170 — 150 — 130 | mA | LCAS or UCAS Cycling 1,2
tRc = Min
TTL Interface RAS,
— 2 — 2 — 2 mA | LCAS, UCAS = Vi,
Dout = High-Z
Standby Current —
neby uren leca CMOS Interface RAS,
— 1 — 1 — 1 | mA | CCAS, UCAS = Vg — 02V,
Dout = ngh-Z
RAS Only e
Refresh Current Iccs — 150 — 130 — 110 | mA | trc = Min 2
RAS = Vi,
Standby Current Iccs — 5 — 5 — 5 mA | LCASor UCAS = Vpj, 1
Doyt = Enable
CAS Before RAS —
Refresh Current Icce —_ 150 — 130 — 110 mA | tgc = Min
Fast Page Mode Current | Iccr — 130 — 120 — 110 | mA | tpc = Min 1,3
Input Leakage Current | I1j - 10 10 —-10 10 - 10 10 pA | OV SV, =TV
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HM514280 Series

¢ DC Electrical Characteristics (T4 = 0to +70°C, Voo = 5V £10%, Vgg = 0V) (continued)

HM514280-7 HM514280-8 HM514280-10 . .
Parameter Symbol - - - Unit Test Conditions Note
Min Max Min Max Min Max
Output Leakage Current | 1o - 10 10 —-10 10 10| 10 | pa OD:“f ZO“D‘i;bZZ’
Output High Voltagc VOH 24 VCC 24 VCC 2.4 VCC v High lout = —5mA
Output Low Voltage VoL 0 0.4 0 0.4 0 0.4 v LowIy: = 42mA
Notes: 1. Icc depends on output load condition when the device is selected, Icc max is specified at the output open condition.
2. Address can be changed <1 time while RAS = vy,
3. Address can be changed <1 time while LCAS and UCAS = Vy.
e Capacitance (Tp = 25°C, Voo = 5V +10%)
Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn — 5 pF
Input Capacitance (Clocks) Cp — 7 pF
Output Capacitance (Data-in, Data-out) Cro — 10 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. LCAS and UCAS = Vg to disable Dgy;.
e AC Electrical Characteristics (T4 = 0to +70°C, Vo = 5V £10%, Vgg = 0V)1, 14, 15
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HM514280-7 HMS514280-8 HM514280-10
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Random Read or Write Cycle Time trRC 130 — 150 — 180 — ns
RAS Precharge Time trRp 50 — 60 — 70 — ns
RAS Pulse Width tRAS 70 10000 80 10000 100 10000 ns
CAS Pulse Width tcAs 20 10000 20 10000 25 10000 ns
Row Address Setup Time tASR 0 — 0 — 0 — ns
Row Address Hold Time tRAH 10 — 10 — 15 — ns
Column Address Setup Time tasC 0 — 0 — 0 — ns
Column Address Hold Time tCAH 15 —_ 15 — 20 — ns
RAS to CAS Delay Time tRCD 20 50 20 60 25 75 ns 8
RAS to Column Address Delay Time | traD 15 35 15 40 20 55 ns 9
RAS Hold Time tRSH 20 — 20 — 25 — ns
CAS Hold Time tcsH 70 —_ 80 — 100 — ns
CAS to RAS Precharge Time tCRP 10 — 10 — 10 — ns
OE to Dy, Delay Time toDD 20 — 20 — 25 — ns
OE Delay Time from Dy, tpzo 0 — — 1] — ns
CAS Setup Time from Dy, tpzc 0 — — 0 — ns
Transition Time (Rise and Fall) tT 3 50 50 3 50 ns 7
Refresh Period tREF — 16 — 16 — 16 ms
@ HITACHI
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HM514280 Series

Read Cycle
Parameter Symbol I.-IMS 14280-7 ITIMS 14280-8 HMS 14280-10 Unit Note
Min Max Min Max Min Max
Access Time from RAS tRAC — 70 — 80 — 100 ns 2,3
Access Time from CAS tcac — 20 — 20 — 25 ns 3,413
Access Time from Address tAA —_ 35 — 40 — 45 ns 3,513
Access Time from OF toAC — 20 — 20 - 25 ns
Read Command Setup Time tRCS 0 — 0 — 0 — ns
Read Command Hold Time to CAS tRCH 0 — a — 0 — ns
Read Command Hold Time to RAS tRRH 0 — 0 — 0 — ns
Column Address to RAS Lead Time tRAL 35 — 40 — 55 — ns
Output Buffer Turn-off Time {QFF1 0 15 0 15 0 20 ns 6
Output Buffer Turn-off to OF tOFF2 15 0 15 0 20 ns 6
CAS to Dy, Delay Time tcDD 15 — 15 — 20 — ns
Write Cycle
Parameter Symbol ITIMS 14280-7 %lMS 14280-8 HMS 14280-10 Unit Note
Min Max Min Max Min Max
Write Command Setup Time twcs 0 — 0 — 0 — ns 10
Write Command Hold Time twCH 15 — 15 — 20 — ns
Write Command Pulse Width twp 10 — 10 — 20 — ns
Write Command to RAS Lead Time tRWL 20 — 20 — 25 — ns
Write Command to CAS Lead Time | tcwL 20 — 20 — 25 — ns
Data-in Setup Time tps ] — 0 — 0 — ns 11
Data-in Hold Time tDH 15 — 15 — 20 — ns 11
Read-Modify-Write Cycle
Parameter Symbol Ir-IMS 14280-7 HM514280-8 HM514280-10 Unit Note
Min Max Min Max Min Max
Read-Modify-Write Cycle Time tRWC 180 — 200 — 245 — ns
RAS to WE Delay Time tRWD 95 — 105 — 135 — ns 10
CAS to WE Delay Time tcwD 45 — 45 — 60 — ns 10
Column Address to WE Delay Time | tawp 60 — 65 — 80 — ns 10,13
OE Hold Time from WE toEH 20 — 20 — 25 — ns
Refresh Cycle
Parameter Symbol It{MS 14280-7 I‘-IMS 14280-8 HMS 14280-10 Unit | Note
Min Max Min Max Min Max
%%S;telgr?l%:s Refresh Cycle) tcsR 10 - 10 - 10 - ns
%%%Zlfig% Refresh Cycle) tCHR 10 - 10 - 10 - s
RAS Precharge to CAS Hold Time trRpPC 10 — 10 — 10 — ns
CAS Precharge Time in Normal Mode | tcpN 10 — 10 — 10 — ns
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HM514280 Series

Fast Page Mode Cycle

HMS514280-7 HM514280-8 HM514280-10 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Fast Page Mode Cycle Time tpc 45 — 50 — 55 — ns
Fast Page Mode CAS Precharge Time tcp 10 — 10 — 10 — ns
Fast Page Mode RAS Pulse Width tRASC — 100000 — 100000 — 100000 ns 12
Access Time from CAS Precharge tACP — 40 — 45 — 50 ns 3,13
RAS Hold Time from CAS Precharge tRHCP 40 — 45 — 50 — ns
Fast Page Mode Read-Modify-Write
Cycle CAS Precharge tcpw 65 — 70 — 85 — ns
to WE Delay Time
Fast Page Mode Read-Modify-Write
Cycle Time tpcM 95 — 100 — 110 — ns
Counter Test Cycle
HM514280-7 HM514280-8 HM514280-10 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
CAS Precharge Time in
Counter Test Cycle tcpT 0 - 50 - 50 - ns
Notes: 1. AC measurements assume tt = 5 ns.

2.

[ NV B - N+

11

12.
- Access time is determined by the longer of toa or tcac or tacp-
14.

15.
. Either trcy or TRry must be satisfied for a read cycle.
17.

516

Assumes that tpep < trep (max) and tRap S trap (max). If trop Or tRap is greater than the maximum recommended
value shown in this table, tgsc exceeds the value shown.

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

. Assumes that trcp 2 trep (max) and tRap < trap (max).

. Assumes that tep < trep (max) and trap 2 trap (Max).

- torF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage

levels.

- Vg (min) and Vyy, (max) are reference levels for measuring timing of input signals. Also, transition times are measured

between Viy and Vyy.

- Operation with the tpcp (max) limit insures that troc (max) can be met, tpcp (max) is specified as a reference point only,

if tep is greater than the specified tpcp (max) limit, then access time is controlled exclusively by tcac.

. Operation with the tgap (max) limit insures that tpac (max) can be met, tRap (max) is specified as a reference point only,

if tRap is greater than the specified tRap (max) limit, then access time is controlled exclusively by t55.

. twcs, tRWDs tcwD and tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only: if twcs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit
(high impedance) throughout the entire cycle; if trwp = trwp (min), tcwp 2 tcwp (min), tawp 2 tawp (min) and
tcpw = tcpw (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.

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

trasc defines RAS pulse width in fast page mode cycles.

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.

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

When both LCAS and UCAS go low at the same time, all 18-bits data are written into the device. LCAS and UCAS cannot
be staggered within the same write/read cycles.
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HM514280 Series

B TIMING WAVEFORMS

¢ Read Cycle
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HM514280 Series

¢ Delayed Write Cycle

- tac
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** invalid Dout comes out, when OFE is low level.

@ HITACHI
Hitachi America, Ltd. » Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 84005-1819 » (415) 589-8300 519



HM514280 Series

* Read-Modify-Write Cycle

520
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HM514280 Series

* RAS Only Refresh Cycle

P tre >
- tras o e tre >
_ N y 4
RAS N \
n Y tcap
tcrp ATt ,frec
—_— 7 3 v
Ucas M‘
LCAS
tRAH
<_(A5R
7
Address /// Row ////////M
v
' High-Z
Dout i
WE : Don't care
> V///, :Don't care
«=+ Refresh address : AQ - A8 (AX0 - AX8)
0151-6
o CAS Before RAS Refresh Cycle
\ _ tre . tre o
Rp « >t >
<+ > toas < tap | taas tap ‘
¥ LR 4 3
RAS  / \ \
t
+E ER| MR fteen tgec | 1tose) | tcHR
teen | L > S e
UCAS / T )t 5‘&
{CAs 4 E
torr1
High-Z
Dout 9
* % : Don’t care
n —V-V—E‘ Vi
0151-7
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HM514280 Series

* Hidden Refresh Cycle

T SRV e | t
RAS trp | taas RP__| RAS < 1&9;
(Read) (Refresh) (Refresh)
K
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.
ty >
tasu 1 | teHR .
trep 'cas
UCAS -
tasc /
tAsu »-
teap tral
thRaM ! t(:AH '
——t— <+«
y 4 \ s 2 % 7
Address%ﬂ Row Co‘um:W/////// 2// //
K_ N ; 4 %7 %
1, tren
tres <] taan
VY,
= 7007
_ teac
_{ taa
> tore
<hac . -
£ N
Dout W Dout
N i
torr2 .
_ tozc, tcoo,
20| 1 toac, L toon,
oF }
: W///
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@ HITACHI
522 Hitachi America, Ltd. » Hitachi Plaza * 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300




HM514280 Series

* Fast Page Mode Read Cycle

o trRASC _
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HM514280 Series
¢ Fast Page Mode Early Write Cycle

Vi trasc N tap |
— y N
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i % : Don't care
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HM514280 Series
¢ Fast Page Mode Delayed Write Cycle

ta t
« ASC >l |22
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HM514280 Series

¢ Fast Page Mode Read-Modify-Write Cycle
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Counter Check Cycle (Read)
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unter Check Cycle (Write)
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