HM5164805F Series
HM5165805F Series

64 M EDO DRAM (8-Mword X 8-bit)
8 k Refresh/4 k Refresh

HITACHI

ADE-203-1057 (Z)
Preliminary

Rev. 0.0

May. 25, 1999

Description

The Hitachi HMS5164805F Series, HMS5165805F Series are 64M-bit dynamic RAMs organized as
8,388,608-word x 8-bit. They have realized high performance and low power by employing CMOS process
technology. HMS5164805F Series, HM5165805F Series offer Extended Data Out (EDO) Page Mode as a
high speed access mode. They have the package variation of standard 32-pin plastic SOJ and standard 32-
pin plastic TSOPIIL.

Features

e Single 3.3 Vsupply: 3.3V 0.3V
e Access time: 50 ns/60 ns (max)
e Power dissipation
— Active: 414 mW/378 mW (max) (HMS5164805F Series)
: 486 mW/414 mW (max) (HMS165805F Series)
— Standby : 1.8 mW (max) (CMOS interface)
: TBD (L-version)
e EDO page mode capability
e Refresh cycles
— RAS-only refresh
8192 cycles /64 ms (HMS5164805F, HMS5164805FL)
4096 cycles /64 ms (HM5165805F, HMS165805FL)
— CBR/Hidden refresh
4096 cycles /64 ms (HMS5164805F, HMS5164805FL, HMS5165805F, HMS5165805FL)

Preliminary: The specification of this device are subject to change without notice. Please contact your
nearest Hitachi’s Sales Dept. regarding specification.
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HM5164805F Series, HM5165805F Series

® 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)
e Battery backup operation (L-version)

Ordering Information

Type No. Access time Package
HM5164805FJ-5 50 ns 400-mil 32-pin plastic SOJ
HM5164805FJ-6 60 ns (CP-32DC)
HM5164805FLJ-5 50 ns
HM5164805FLJ-6 60 ns
HM5165805FJ-5 50 ns
HM5165805FJ-6 60 ns
HM5165805FLJ-5 50 ns
HM5165805FLJ-6 60 ns
HM5164805FTT-5 50 ns 400-mil 32-pin plastic TSOP I
HM5164805FTT-6 60 ns (TTP-32DC)
HM5164805FLTT-5 50 ns
HM5164805FLTT-6 60 ns
HM5165805FTT-5 50 ns
HM5165805FTT-6 60 ns
HM5165805FLTT-5 50 ns
HM5165805FLTT-6 60 ns
HITACHI
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HM5164805F Series, HM5165805F Series

Pin Arrangement (HM5164805F Series)
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Pin Description

Pin name Function

A0 to A12 Address input
— Row/Refresh address A0 to A12
— Column address A0 to A9

1/00 to 1107 Data input/output

RAS Row address strobe

CAS Column address strobe

WE Write enable

OE Output enable

Vce Power supply

Vss Ground

NC No connection

HITACHI
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Pin Arrangement (HM5165805F Series)
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Pin Description
Pin name Function
AO to A11 Address input
— Row/Refresh address A0 to A11
— Column address A0 to A10
1/00 to 1107 Data input/output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Vee Power supply
Vss Ground
NC No connection
. HITACHI
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Block Diagram (HM5164805F Series)
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Block Diagram (HMS5165805F Series)
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HM5164805F Series, HM5165805F Series

Operation Table

RAS CAS WE OE 1/100to 1/IO 7 Operation

H X X X High-Z Standby

L L H L Dout Read cycle

L L L*? x Din Early write cycle

L L L*? H Din Delayed write cycle

L L HtolL LtoH Dout/Din Read-modify-write cycle

L H X X High-Z RAS-only refresh cycle

HtolL L H X High-Z CAS-before-RAS refresh cycle or
Self refresh cycle (L-version)

L L H H High-Z Read cycle (Output disabled)

Notes: 1. H: V4 (inactive), L: V\_ (active), x: Viy or Vi
2. twcs 20 ns: Early write cycle
twes < 0 ns: Delayed write cycle

Absolute Maximum Ratings

Parameter Symbol Value Unit
Terminal voltage on any pin relative to Vss V1 —0.5t0 Vec + 0.5( 4.6V (max)) \
Power supply voltage relative to Vss Vee —-0.51t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P+ 1.0 w
Storage temperature Tstg -55to +125 °C
DC Operating Conditions
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vce 3.0 3.3 3.6 \ 1,2
Vss 0 0 0 \Y 2
Input high voltage ViH 2.0 — Vec+03 V 1
Input low voltage ViL -0.3 — 0.8 \ 1
Ambient temperature range Ta 0 — 70 &

Notes: 1. All voltage referred to Vss.

2. The supply voltage with all Vcc pins must be on the same level. The supply voltage with all Vss

pins must be on the same level.

HITACHI
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HM5164805F Series, HM5165805F Series

DC Characteristics (HM5164805F Series)

HM5164805F
-5 -6
Parameter Symbol Min Max Min Max Unit Test conditions
Operating current*" *2 lcct — 115 — 105 mA  trc = min
Standby current lcce — 2 — 2 mA  TTL interface
RAS, CAS =V
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS, CAS Vcc—-0.2V
Dout = High-Z
Standby current lcce — TBD — TBD pA CMOS interface
(L-version) RAS, CAS Vcc—-0.2V
Dout = High-Z
RAS-only refresh current*? lccs — 115 — 105 mA  trc = min
Standby current*’ lccs — 5 — 5 mA RAS =V, CAS =V,
Dout = enable
CAS-before-RAS refresh lccs — 115 — 105 mA  trc=min
current
EDO page mode current*" **  lgcy — 110 — 100 mA  RAS =V, CAS cycle,
thpc = thec Min
Battery backup current** lccio — TBD — TBD HA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: trc = 15.6
Hs
tras 0.3 ps
Self refresh mode current lcc4 — TBD — TBD pA CMOS interface
(L-version) RAS,CAS 0.2V
Dout = High-Z
Input leakage current I -5 5 -5 5 HA OV Vin Vg +03V
Output leakage current Lo -5 5 -5 5 HA 0V Vout Vcc
Dout = disable
Output high voltage VoH 24 Vee 24 Vee \ High lout = -2 mA
Output low voltage VoL 0 0.4 0 0.4 \' Low lout = 2 mA
Notes: 1. Icc depends on output load condition when the device is selected. Icc max is specified at the

2.
3.

output open condition.

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

Measured with one sequential address change per EDO cycle, tupc.
V|H Vcc -0.2 V, oV V||_ 0.2 V.

HITACHI
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(HM5165805F Series)
HM5165805F
-6
Parameter Min Max Max Unit
Operating current*" 2 | — — mA t =min
Standby current ccz 2 2 mA
RAS, =VH
— — mA  CMOS interface
,CAS Vcc—-02V
Standby current ccz — TBD TBD pA
(L-version) RAS, Vec—0.2V
Dout = High-Z
RAS-only refresh current*? lccs 135 115 mA RC = Min
1 | — — mA  RAS IH, =V
CAS-before- refresh ccs 135 115 mA rRC = Min
current
R e — 110 100 mA = Vi CAS cycle,
Hpc =t min
Battery backup current” cc1o TBD TBD pA
(Standby with CBR refresh) Dout = High-Z
(L-version) CBRrefresh:t =156
HS 0.3 pus
RAS
| — — HA CMOS interface
(L-version) ,CAS 0.2V
Dout = High-Z
Input leakage current I 5 5 -5 5 HA Vin Ve
Output leakage current | - 5 > 5 o0V Vout cc
Dout = disable
Vou Vee Vee High lout = 2 mA
Output low voltage oL 0 0 0.4 Low lout = 2 mA
Notes: lcc cc max is specified at the
2. Address can be changed onc RAS=V .
3. HPC-
Vi Vec—-02V,0V V. 02V.
HITACHI
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Capacitance (Ta=25 C,Vcc=33V=03V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Ci — 5 pF 1
Input capacitance (Clocks) Ciz — 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|4 to disable Dout.

1 HITACHI
0
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HM5164805F Series, HM5165805F Series

AC Characteristics =33V 03V, Vss Lo %19

* Inputrise and fall time: 2 ns
Input pulse levels: Vi,=0V,V =30V
* Input timing reference levels: 0.8 V,2.0V

*  Output load: 1 TTL gate + Cy. (100 pF) (Including scope and jig)

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

HM5164805F/HM5165805F

-5 -6

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

RAS precharge time trp 30 — — ns

CAS precharge time tcp 8 — — ns

RAS pulse width tras 50 10000 60 10000 ns

CAS pulse width tcas 8 10000 10 10000 ns

Row address setup time tasr 0 — — ns

Row address hold time traH 8 — — ns
Column address setup time tasc 0 — — ns
Column address hold time tcan 8 — — ns

RAS to CAS delay time treD 12 37 14 45 ns 3
RAS to column address delay time traD 10 25 12 30 ns

RAS hold time trsH 13 — — ns

CAS hold time tesH 35 — — ns

CAS to RAS precharge time tcrp 5 — — ns

OE to Din delay time toep 13 — — ns 5
OE delay time from Din tozo 0 — — ns 6
CAS delay time from Din tozc 0 — — ns 6
Transition time (rise and fall) tr 2 50 2 50 ns 7

HITACHI
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Read Cycle
HM5164805F/HM5165805F
-6
Parameter Min Max Max Unit
Access time from RAS RAC 50 60 ns
Access time from CAS CAC 13 15 ns
Access time from address t —_ — ns 9, 11,17
OE t — — ns 9
tres — —
Read command hold time to CAS RCH 0 — 0 ns 12
RAS t 50 60 ns
Read command hold time to trRRH — — 12
Column address to lead time t 25 30 ns
Column address to lead time t 15 18 ns
CAS tcz — —
Output data hold time t ns 21
OE t ns
Output buffer turn-off time OFF 13 15 ns
Output buffer turn-off to OE OEZ 13 15 ns
CAS to Din delay time cDD 13 — 15 ns 5
RAS t 3 3 ns 21
RAS t — — ns 13, 21
WE t — — ns 13
to Din delay time t 13 15 ns
RAS troD — —
HITACHI
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Write Cycle
HM5164805F/HM5165805F
-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time twes — 0 — ns 14
Write command hold time tweH 10 ns
Write command pulse width wp 8 — 10 ns
Write command to lead time t 13 15 ns
Write command to lead time t 10 ns
Data-in setup time DS 0 — 0 ns 15
toH — — 15
Read-Modify-Write Cycle
-5 -6
Symbol Min Min Max Notes
Read-modify-write cycle time RWC 116 — 140 ns
RAS WE delay time RWD 67 — 79 ns 14
to WE tewp — — 14
Column address to delay time t 42 49 ns 14
hold time from WE OEH — —
Refresh Cycle
HM5164805F/HM5165805F
-6
Parameter Min Max Max Unit
CAS setup time (CBR refresh cycle) CSR 5 — 5 ns
CAS teur — _
WE setup time (CBR refresh cycle) WRP 0 — 0 ns
WE twrH — —
RAS precharge to hold time t 5 5 ns
HITACHI
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EDO Page Mode Cycle
-5 -6
Symbol Min Min Max Notes
EDO page mode cycle time HPC 20 — 25 ns 20
RAS pulse width RASP 100000 100000 ns

Access time from CAS tcra — 28 35 ns
RAS hold time from precharge t 28 35 ns
Output data hold time from low t 3 3 ns 9, 22

hold time referred OE coL 8 — 10 ns
CAS OE setup time coP 5 — 5 ns
Read command hold time from t 28 35 ns

precharge
Write pulse width during precharge t 8 10 ns
OE toep — —

EDO Page Mode Read-Modify-Write Cycle

HM5164805F/HM5165805F

-6

Parameter Min Max Max Unit
EDO page mode read-modify-write HPRWC 57 — 68 ns
cycle time
WE CAS precharge cPW 45 — 54 ns 14

(HM5164805F Series)
Parameter Max Unit
Refresh period t 64 ms
Refresh (HM5165805F Series)

Symbol Max Notes

Refresh period REF 64 4096 cycles

HITACHI
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(L-version)

HMS5164805FL/HM5165805FL

-6
Parameter Min Max Max Unit
RAS pulse width (self refresh) RASS 100 — 100 Hs 25
precharge time (self refresh) t 90 110 ns 25
hold time (self refresh) t - — -50 ns
Notes: AC measurements assume tr
2. An initial pause of 200 pus is required after power up followed by a minimum of eight initialization
RAS-only refresh or -before-RAS
3. Operation with the t (max) limit insures that trac rep (Max) is specified as

rep Is greater than the specified t (max) limit, than the access time
is controlled exclusively by t

4. raD (Max) limit insures thatt  (max) can be met, trap
a reference point only; if trap rap (Max) limit, then access time is
AA-

Either toep cob must be satisfied.
Either tpzo pzc Must be satisfied.

Vin iL (max) are reference levels for measuring timing of input signals. Also, transition
t H (min) and V. (max).
8. RCD (max) and trap  trapg{max). If trep OF trap is greater than the

maximum recommended value shown in this table, trac €xceeds the value shown.
9. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

10.Assumes thattrep t  (max) andtrep  cac + tan

11. Assumes that t trAD R+t (Max) tmap  aa (Max).
Either tren  rrH Must be satisfied for a read cycles.
torr oez (max), t (max) and torr

the open circuit condition and are not referred to output voltage levels.

14. wes,t  ,tcwp awpandt are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t twes
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if trwo
trwo (Min), tcwp (min), and tawp  tawp (min), ortcwp t (min), tawp  tawp (min)
andtcpw t (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

15.t and tpy CAS leading edge in early write cycles and to leading edge in
delayed write or read-modify-write cycles.
trasp RAS pulse width in EDO page mode cycles.
Access time is determined by the longest among taa cac and t

18. OE must disable output buffer prior to applying data

19. When output buffers are enabled once, sustain the low impedance state until valid data is

large Vcc  ss line noise, which causes to degrade V. min/V

HITACHI
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20.

21.

22.

23.

24.

25

26.

tuec (mMin) can be achieved during a series of EDO page mode 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 (tcas + tce + 2 t1) becomes greater
than the specified thpc (min) value. The value of CAS cycle time of mixed EDO page mode is
shown in EDO page mode mix cycle (1) and (2).

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
and CAS between tonr and ton and between torr and torr.

toon defines the time at which the output level go cross. VoL = 0.8 V, Vou = 2.0 V of output timing
reference level.

Before and after self refresh mode, execute CBR refresh to all refresh addresses in or within 64
ms period on the condition a and b below.

a. Enter self refresh mode within 15.6 ps after either burst refresh or distributed refresh at equal
interval to all refresh addresses are completed.

b. Start burst refresh or distributed refresh at equal interval to all refresh addresses within
15.6us after exiting from self refresh mode.

In case of entering from RAS-only-refresh, it is necessary to execute CBR refresh before and
after self refresh mode according as note 23.

At trass > 100 ps, self refresh mode is activated, and not activated at trass < 10 ps. ltis
undefined within the range of 10 ps  trass 100 ps. Fortrass 10 ps, it is necessary to
satisfy trps.

XXX: HorL (H: Vi (min)  Vin Vi (max), L: Vi (min)  Vin Vi (max))
/T Invalid Dout

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

HITACHI
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Timing Waveforms*°
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Early Write Cycle
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Delayed Write Cycle '*
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Read-Modify-Write Cycle '®
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RAS-Only Refresh Cycle
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CAS-Before-RAS Refresh Cycle
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Hidden Refresh Cycle
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EDO Page Mode Read Cycle (1)
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EDO Page Mode Read Cycle (2)
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HM5164805F Series, HM5165805F Series

EDO Page Mode Early Write Cycle
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HM5164805F Series, HM5165805F Series

EDO Page Mode Delayed Write Cycle*'®
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HM5164805F Series, HM5165805F Series

EDO Page Mode Read-Modify-Write Cycle*'®

- ¥ .
1
Lo FF
i §
FRs ) ",
3+ £
it PR
11 e | | tcp M1 P
e ECD Gl Topm T T -
oy AN A
ol M M ]
LT
thzRy tuzc Sl Jtesc L] Tess
tRuH toH 1z taH
3 F — L 3 = k
sddress Frowr [ Coumn 1 >§_n:-:-|unn 2] :g_l:n:lumn M _W
tron  ten Tz po e Tepi 1 -L_l_.l
t s - po ] b >
toop ox Toop . Toop g o
; ; Rt i i
feop b L fouD o gl LD
J A k
- ! | /XXX
3
TR 3.___' trp | tup " tp .
ze o | trze 1o toze os
foH o
h |
1o Toe
oz l = Tozaf || =L In
ToeH i EEH ot
. 3 v 3 3
=T b 7F
a 1 FoH

oAl
tn:-!;n ntie OE
tt-:lnc - : -:I::-c-q-n-
an b AR
o tep n|- - tepu
0 i N =T B e i M
o K
Dout x%ﬁ R ;
4 3
Dot 1 Dot 2
HITACHI

28

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HM5164805F Series, HM5165805F Series

EDO Page Mode Mix Cycle (1)**°
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HM5164805F Series, HM5165805F Series

EDO Page Mode Mix Cycle (2) #*°
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HM5164805F Series, HM5165805F Series

Self Refresh Cycle (L-version)* *> > %
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HM5164805F Series, HM5165805F Series

Package Dimensions

HMS5164805F )/ FLJ Series
HMS5165805FJ/ FLJ Series (CP-32DC)
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HM5164805F Series, HM5165805F Series

HMS5164805SFTT/FLTT Series
HMS516580SFTT/FLTT Series (TTP-32DC)

Lnit: i
2025
24 25 Ma
22 17
nnnnoooooononnnnn
o
o
] r
TOOQOODO TOOOOOO
i ﬁl 16
1
w3
=11
[m] ]
11 41
|
I
;i.:i TTP-220C
JEDEC Confom =
“Dimereionindudrg he plaing thidress =
Esze moateriad dmoarson 051g
HITACHI

33

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



