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HM514270/L. Series

262,144-word x 16-bit Dynamic Random Access Memory
HITACHI/ LOGIC/ARRAYS/MENM

The Hitachi HM514270 are CMOS dynamic RAM
organized as 262,144-word x 16-bit. HMS514270
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 HM514270 offer fast
page mode as a high speed access mode.

Multiplexed address input permits the HM514270
to be packaged in standard 400-mil 40-pin plastic
SOJ, standard 475-mil 40-pin plastic ZIP and
standard 400-mil 40-pin plastic TSOP II.

Features

 Single 5 V (£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)
1.1 mW (max)(L-version)
« Fast page mode capability
512 refresh cycles: 8 ms
128 ms (L-version)

2 WE byte control
s 3 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
* Battery back up operation (L-version)

Ordering Information

Preliminary

Type No. Access time Package
HM514270JP-7 70ns 400-mil 40-pin
HM514270JP-8 80 ns plastic SOJ
HM514270JP-10 100 ns (CP-40DA)
HM514270ZP-7 70ns 475-mil 40-pin
HM514270ZP-8 80 ns plastic ZIP
HM514270ZP-10 100 ns (2P-40)
HM514270TT-7 70ns 400-mil 40-pin
HM514270TT-8 80 ns plastic TSOP il
HM514270TT-10 100 ns (TTP-40DB)
HM514270LJP-7 70 ns 400 mil 40-pin
HM514270LJP-8 80 ns plastic SOJ
HM514270LJP-10 100 ns (CP-40DA)
HM514270LZP-7 70ns 475-mil 40-pin
HM5142701.ZP-8 80 ns plastic ZIP
HM514270LZP-10 100 ns (ZP-40)
HM514270LTT-7 70ns 400-mil 40-pin
HM514270LTT-8 80 ns plastic TSOP Il
HM514270LTT-10 100 ns (TTP-40DB)

Note: The specifications of this device are subject to change without notice. Please contact your nearest

Hitachi's Sales Dept. regarding specifications.
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HM514270/L Series HITACHI/ LOGIC/ARRAYS/MEM —
Pin Arrangement
HM514270JP/LJP Series HM514270ZP/LZP Series
Vee Tt N 400 v /o8
roo ]2 39 O15 1109 1010
r¥o1 [J3 381 /O14 o v
vo2 (4 377 1013 V012 /13
o3 )5 361 11012 vo14 11015
Vec 6 357 Vss Vss Vee
vo4 (7 347 Vo1t Koo 101
vos Cls 33[J vo10 voz 103
vos Cle 32(] 109 VVOC; voa
o7 10 311 o8 107 106
_Nc O11 30 NC WE NC
LWE 12 29[1 NC RAS UWE
UWE 13 287 CAS A0 NC
RAS []14 271 OE A2 Al
NC 15 26[7 A8 Vee A3
Ao (16 25[7] A7 A4 Z;*
At (7 2471 A8 A6 A7
A2 18 23] As _A8 oF
A3 19 22[1 A4 CAS NC
Voe 20 21[7 Vss Ne
(Top View) (Bottom View)
HM514270TT/LTT Serigs . . e
Pin Description
v I 1 O 40 3 s
oo ] 2 39 7] ¥O15 Pin name Function
o1 ] 3 381 1014
2] a 371 1013 A0~ A8 Address input
W3] s 367 11012 — Row address A0 - A8
Vee O 6 35 [ Vg ~ Column address AQ — A8
voa ] 7 3401 vo11 — Refresh address A0 - A8
o E : :3 g :;8;0 VOO-VO15  Datainidata-out
7 & 10 31 (3 vos FAS Row address strobe
CAS Column address strobe
NC O 14 30 [ NC
TWE [ 12 293 NC UWE,LWE Read/write enable
UWE [ 13 28 CAS
RAs O 14 271 GF OE Output enable
A9 2671 A8
A0 E :: 25 g a7 Vee Power (+5 V)
Al 2477 A
A2 E :; 23 g AS Vss Ground
a3g 223 aa
Vee H 20 nH Vss
(Top View)
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HMS514270/L Series HITACHI/ LOGIC/ARRAYS/MEM ™
Truth Table

Inputs 2 o

RAS IWE UWE CAS OE 1100 - 107 /08 - 11015 Operation

H H H H H High-Z High-Z Standby

L H H H H High-Z High-Z Refresh

L H H L L Dout Dout Word read

L L H L H Din Don't care Lower byte write
L H L L H Don't care Din Upper byte write
L L L L H Din Din Word write

L H H L H High-Z High-Z

Absolute Maximum Ratings

Parameter : Symbol Value Unit

Voltage on any pin relative to Vgg vVt -1.0t0 +7.0 \

Supply voltage relative to Vgg Vee -1.010+7.0 \

Short circuit output current lout 50 mA

Power dissipation Pt 1.0 w

Operating temperature Topr 0to +70 °C

Storage temperature Tstg -55 to +125 °C

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vss 0 0 0 v
Vee 45 5.0 55 \ 1
Input high voltage VIH 24 — 6.5 v 1
input low (/O pin) ViL -1.0 — 0.8 \ 1
voltage
(Others) A -20 . — 0.8 v 1

Notes: 1. All voltage referenced to Vgg
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HITACHI/ LOGIC/ARRAYS/MEM

HMS514270/L Series

DC Characteristics (Ta =010 +70°C, Voc =5V £ 10%, Vgg =0 V)

HM514270/L-7 HM514270/L-8 HM514270/L-10

Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operatingcurrent Iccy — 170 — 150 — 130 mA RAS cycling,CAS cycling 1,2
trc = min
Standby current  Igce — 2 - 2 = 2 mA  TTL interface
RAS,CAS =V
Dout = High-Z
— 1 - 1 — 1 mA  CMOS interface
RAS,CASz Vg -0.2V
Dout = High-Z
Standby current — 200 — 200 — 200 pA CMOS interface
(L-version) RAS,CAS > Vg -0.2V
Dout = High-Z
RAS-only refreshcumentlocs — 150 — 130 — 110 mA g =min 2
Standbycurrent Iccs — 5 — 5 — 5 mA RAS=VCAS=V) 1
Dout = enable
CAS-before-RAS  Iggg — 150 — 130 — 110 mA tyg=min
refresh current
Fastpage mode currenticcy — 130 — 120 — 110 mA tpe=min 1,3
Battery back up current g1 — 300 — 300 — 300 pA  Standby: CMOS interface 4
(Standby with Dout = High-Z
CBR refresh) CBR refresh: tgc = 250 ps
(L-version) trag s 1us, TAS =V
[WE, UWE, OE = VH
Input leakage current 1 -10 10 -10 10 -10 10 pA OVgVing7V
QOutput leakage o -10 10 10 10 10 10 A OVgVoutg7V
current Dout = disable
Output high voltage Vo 24 Voo 24 Voo 24 Voo V High lout = -5 mA
Outputiowvoltage Voo 0 04 0 04 0 04 V Low lout = 4.2 mA

Notes: 1.

Eal S

lcc depends on output load condition when the device is selected. I max is specified at the
output open condition.

Address can be changed once or less while RAS = V), .
Address can be changed once or less while CAS = V.
ViH2Vee-02V,.0V sV 502V
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HITA
HMS514270/L Series CHI/Z LOGIC/ARRAYS/MEN

Capacitance (Ta=25°C, Voo =5V £ 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cin — 5 pF 1
Input capacitance (Clocks) Cio — 7 pF 1
Qutput capacitance (Data-in, Data-out) Cvo — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. TAS = Vi to disable Dout ’

AC Characteristics (Ta = 0 to +70°C, Voo = 5 V £ 10%, Vgg = 0 V) *1. *14,*15,*17,*18

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

HM514270/L-7 HM514270/L-8 HM514270/L-10

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time trc 130 — 150 — 180 — ns

RAS precharge time tRp 50 — 60 — 70 — ns

RAS pulse width trAS 70 10000 80 10000 100 10000 ns

CTAS pulse width tcas 20 10000 20 10000 25 10000 ns

Row address setup time tAsR o — 0o — 0 - ns

Row address hold time tRAH 10 — 10 — 15 — ns
Column address setup time tAéc 0 - o — 0 -~ ns
Column address hold time tcAH 16 - 15 — 20 — ns

RAS to CTAS delay time . tRep 20 50 20 60 25 75 ns 8
RAS to column address delay time  tgap 15 35 15 40 20 55 ns 9
RAS hold time ths 20 — 20 — 25 — ns

CAS hold time tcshy 70 — 80 — 100 — ns

CAS to HAS precharge time tcRp 15 — 15 — 15 — ns

OE to Din delay time toop 20 — 20 — 25 — ns

OE delay time from Din tozo 0 — 0o — 0 - ns

CAS setup time from Din tpzc 0 — 0 — o — ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns 7
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— HITACHI/ LOGIC/ARRAYS/MERN

HMS514270/L Series

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

HM514270/L-7 HMS514270/L-8 HM514270/L-10

Parameter Symbol Min Max Min Max Min Max Unit Notes
Refresh period ther — 8 — 8 — 8 ms
Refresh period (L-version) tREF — 128 — 128 — 128 ms
Read Cycle

HM514270/L-7 HM514270L-8 HMS514270/L-10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tRae¢ — 70 — 80 — 100 ns 2,3
Access time from TAS tcAc — 20 — 20 — 25 ns 3,413
Access time from address taA — 3% — 40 — 45 ns 3,513
Access time from OE toa — 20 — 20 — 25 ns
Read command setup time trcs 0 - 0 — 0 — ns
Read command hold tmeto TAS  tgeqy O — 0 — 0 — ns 16
Read command hold ime to RAS ~ tgpy 0 — 0 — 0 — ns ° 16
Column address to RAS lead time  tgaL 3 -~ 40 — 45 — ns
Output buffer turmn-off time torFi O i5 0 15 0 20 ns 6
Output buffer tum-off to OE torr2 O 15 0 15 0 20 ns 6
CAS to Din delay time tcop % — 15 - 20 - ns
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HITACHI/ LOGIC/ARRAYS/MEM —

HM514270/L Series
Write Cycle

HM514270/L-7 HM514270/L-8 HM514270/L-10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes O - 0 - 0 — ns 10
Write command hold time twew 1% — 15 — 20 — ns
Write command pulse width twp 10 — 10 - 20 — ns
Write command to RAS lead time  tgy, 20 — 20 — 25 — ns
Write command to CAS lead time  toyg 20 — 20 — 25 — ns
Data-in setup time tos 0 — 0 - 0 — ns 1
Data-in hold time toH 15 — 5 — 20 — ns M
CAS to OE delay time ttoo — O — 0 — 0 ns 18

Read-Modify-Write Cycle
HM514270/L-7 HM514270/L-8 HM514270/L-10

Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tRwe 180 — 200 — 245 — ns

RAS to WE delay time tawp 9 — 105 — 135 — ns 10
CAS to WE delay time tewo 45 — 45 — 60 — ns 10
Column address to WE delay ime  tawp 60 -~ 65 ~—~ 80 — ns 10,13
OF hold time from WE toew 20 — 20 — 25 — ns

Refresh Cycle

HM514270/L-7 HM514270/.-8 HM514270/L-10

Parameter Symbol Min Max Min Max Min Max Unit Note
CAS setup time ttsp 10 — 10 — 10 — ns
(CAS-before-RAS refresh cycle)

CAS hold time tthm 10 — 100 — 10 — ns
(CAS-before-FAS refresh cycle)

RAS precharge to CAS hold time trrc 0 — 10 — 10 - ns
CASprecharge timeinnormalmode fgpy 10 — 10 — 10 — ns
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— HITACHI/ LOGIC/ARRAYS/MEM

HM514270/L. Series

Fast Page Mode Cycle

HM514270/L-7 HM514270L-8 HM514270/L-10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time tpe 50 — 585 — 60 — ns
Fast page mode CAS precharge time top 15 — 15 — 15 — 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 tgycp 40 — 45 — 50 — ns
Fast page mode read-modify-write  topw 65 — 70 — 85 — ns
cycle CAS precharge to WE delay time
Fast page mode read-modify-write tpcy 95 — 100 — 110 — ns
cycle time
Counter Test Cycle

HM514270/L-7 HM514270L-8 HM514270/L-10
Parameter Symbol Min Max Min Max Min Max Unit Note
TAS precharge time in counter test cycle topt 5 — 5 — S5 — ns

Notes: 1. AC measurements assume ty = 5 ns.

2. Assumes that trcp < trop (Max) and tgap < trap (Max). If tgep or trap is greater than the
maximum recommended value shown in this table, tgac exceeds the value shown.

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

Assumes that trcp 2 tRop (Max) and trap s tRap (Max).

Assumes that tgop < trop (Max) and trap 2 tRap (Max).

torr (max) defines the time at which the output achieves the open circuit condition and is not

referenced to output voltage levels.

Vi (min) and Vy_(max) are reference levels for measuring timing of input signals. Also,

transition times are measured between Vy and V.

8. Operation with the tgop (max) limit insures that tgac (max) can be met, tgop (max) is specified
as a reference point only, if tyop is greater than the specified trop (max) limit, then access
time is controlled exclusively by tcac.

9. Operation with the tgap (Max) limit insures that tgac (Max) can be met, tgap (mMax) is specified
as a reference point only, if tgap is greater than the specified tgap (max) limit, then access
time is controlled exclusively by taa.

10. twcs, tRwD: towp 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 2 trwp (Min), towp 2 towp (Min), tawp 2 tawp (Min) and topw 2 Icpwy (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.

o orw

N
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HM514270/L Series HITACHI/ LOGIC/ARRAYS/MEM

11. 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.

12. tgagc defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longer of taa or toac OF tace.

14. Aninitial pause of 100 s 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 CTAS-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 tggy or TRRH must be satisfied for a read cycle.

17. When both LWE and UWE go low at the same time, all 16-bits data are written into the device.
[WE and UWE cannot be staggered within the same write cycles.

18. Do not enable Dout buffer when using delayed write timing.
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HM514270/L Series
- Timing Waveforms HITACHI/ LOGIC/ARRAYS/MEN
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HITACHI/ LOGIC/ARRAYS/MEN —

HMS514270/L Series
Early Write Cycle
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HMS514270/L Series

Delayed Write Cycl |
clayed Hrite Cyeke HITACHI/ LOGIC/ARRAYS/MENM
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HMS514270/L Series HITACHI/ LOGIC/ARRAYS/MEM
Read-Modify-Write Cycle
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HM514270/L Series
RAS-Only Refresh Cycle . HITACHI/ LOGIC/ARRAYS/NEN

RAS

///% KT TTTTITIT77,

High-Z

tran

Dout

* 6_E-VTE : Don‘t care
w P 1 Don't care

*  Refresh address: AQ - A8 (AX0 - AXB)
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HM514270/L Series HITACHI/ LOGIC/ARRAYS/MEN }
CAS-Before-RAS Refresh Cycle

s L L LLLLL LT LT T LT LT T T 7T

High-2Z
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HM514270/L Series
Hidden Refresh Cycle HITACHI/ LOGIC/ARRAYS/MEM
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HMS14270/L Series  17acH1/ LOGIC/ARRAYS/MEN
Fast Page Mode Read Cycle :
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HM514270/L Series

Fast Page Mode Early Write Cycle HITACHI/ LOGIC/ARRAYS/HEM
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HMS514270/L Series HITACHI/ LOGIC/ARRAYS/MEM
Fast Page Mode Delayed Write Cycle
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HITACHI/ LOGIC/ARRAYS/NEN

HM514270/L Series

Fast Page Mode Read-Modify-Write Cycle

Addrass

UWE
LWE

795



b1E D WE 449L203 0023207 28k EEHITE

HM514270/L. Series HITACHI/ LOGIC/ARRAYS/MEM ——

CAS-Before-RAS Refresh Counter Check Cycle (Read)
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HITACHI/ LOGIC/ARRAYS/NEN HM514270/L Series

TAS-Before-RAS Refresh Counter Check Cycle (Write)
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