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8 k Refreshv/4 k Refresh
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Description

The Hitachi HM5164805F Series, HM5165805F 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. HM5164805F 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 TSOPII.

Features

e Single3.3V supply: 3.3V 03V
* Accesstime: 50 ng/60 ns (max)
* Power dissipation
O Active: 414 mW/378 mW (max) (HM5164805F Series)
. 486 mW/414 mW (max) (HM5165805F Series)
0 Standby : 1.8 mW (max) (CMOS interface)
: 1.1 mW (max) (L-version)
» EDO page mode capability
» Refresh cycles
0 RAS-only refresh
8192 cycles/64 ms (HM5164805F, HM5164805FL )
4096 cycles/64 ms (HM5165805F, HM5165805FL )
0 CBR/Hidden refresh
4096 cycles/64 ms (HM5164805F, HM5164805FL , HM5165805F, HM5165805FL )

o
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HM 5164805F Series, HM5165805F Series

* A4variations of refresh
0 RAS-only refresh
[0 CAS-before-RAS refresh
0 Hidden refresh
[0 Self refresh (L-version)
» 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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HM 5164805F Series, HM 5165805F Series

Pin Arrangement (HM5164805F Series)

32-pin SOJ 32-pin TSOP
U
Vee |: 1 32 j Vss Vee |: 1 O 3zj Vss
oo || 2 31| | vov oo [ 2 31| | vov
o1 | |3 30| | 1os o1 [ |3 30| | 1os
o2 [ |4 29| | vos o2 [ | 4 20| | vos
o3 || s 28| | o4 s [ | s 28| | o4
NC |: 6 27 j Vss NC |: 6 27] Vss
Vee | |7 26| | CAs Vee [ ] 7 26| | CAS
WE | | 25| | OF WE [ |8 25| | O
RAS [ |9 24| | A12 RAS [ | o 24 ] A12
Ao [ 10 23| ] ALL A0 [ 110 23| ] ALL
AL [ | 22| | A10 AL [ 22| | A0
a2 [ |12 21| | A9 A2 [z 21| | A9
A3 [ |13 20| | A8 A3 [ ]13 20| | A8
aa [ s 19| ] A7 A4 [1a 19 | A7
As [ l1s 18| | A6 A5 [ )15 18| | A6
Vee |18 17| ] Vss Vee [ |16 17| ] Vss
(Top view) (Top view)
Pin Description
Pin name Function
AO to Al12 Address input
— Row/Refresh address A0 to A12
— Column address A0 to A9

I/00 to 1/107 Data input/output

RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Ve Power supply

Vs Ground

NC No connection

HITACHI
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HM 5164805F Series, HM5165805F Series

Pin Arrangement (HM5165805F Series)

32-pin SOJ 32-pin TSOP
U
Vee L1 32| ] vss Vee || 1 O 32| | Vss
/100 I: 2 31 :I /07 /100 I: 2 31:| /07
/101 I: 3 30 :I 1/06 /101 I: 3 SO:I 1/06
o2 | || 4 29| ] os o2 [ | 4 29| | wos
1/03 I: 5 28 :I /04 /103 I: 5 28:| 1104
Ne | ||6 27| | Vge NC || 6 27| ] Vee
vee |7 26| | CAS Vee || 7 26| | CAS
WE | |8 25| | OF WE [ |8 25| | OF
RAS [ |9 24| | NC RAS [ |9 24| | NC
po [ 1o 23 | A1 ro [ |10 23| | A1
AL [ |l 22| | A10 SRR 22| | A10
A2 [ 12 21| | A9 a2 [ |12 21| | A9
A3 [ 13 20 | A8 A3 [ |13 20| | A8
A4 [ l1a 19| | A7 YA 19 | A7
As [ l1s 18| | A6 As [ |15 18| | A6
Vee |18 17| ] Vss Vee [ |18 17| | Vss
(Top view) (Top view)
Pin Description
Pin name Function
A0 to A1l Address input
— Row/Refresh address A0 to A1l
— Column address A0 to A10
I/00 to 1/107 Data input/output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Ve Power supply
Vs Ground
NC No connection
HITACHI
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HM 5164805F Series, HM 5165805F Series

Block Diagram (HM5164805F Series)

RAS CAS WE OE
Timing and control
A0 —¢— :> Column decoder
Al ——@—| Column 8M array ’ )
t * | address
(0] .
. buffers 8M array
A9 [ 8M array —
g 8M array — 1/00
. S o ) /O buffers to
. I array ) 1107
* | Row e 8M array >
— N\
address
A A N
8M arra —
buffers Y
A0 —p
to 8M array >
AL2 —p
HITACHI
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HM 5164805F Series, HM5165805F Series

Block Diagram (HM5165805F Series)

RAS

v

CAS

v

WE

v

oF
v

Timing and control

\
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AO —@0—— :> Column decoder
Al ——@——| Column 8M array
t * | address
(0] .
. buffers 8M array
Al10 [ 8M array <
g 8M array /00
. S o ) /O buffers to
. I array ) 1107
* | Row e 8M array
— N\
address
A A
o 8M arra —
buffers y
8M array
All — p
HITACHI
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HM 5164805F Series, HM 5165805F Series

Operation Table

RAS CAS WE OE I/00to l/O7 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 HtoL LtoH Dout/Din Read-modify-write cycle

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

HtoL 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: V, (inactive), L: V, (active), x: V,, or V,,
2. tycs 20ns: Early write cycle
twes < 0 ns: Delayed write cycle

Absolute Maximum Ratings

Parameter Symbol Value Unit
Terminal voltage on any pin relative to Vs V; —-0.5t0 V. + 0.5 (£ 4.6 V (max)) \%
Power supply voltage relative to Vg Vee —-0.5t0 +4.6 \%
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Storage temperature Tstg —-551to0 +125 °C
DC Operating Conditions
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.0 3.3 3.6 \% 1,2
Vs 0 0 0 Vv 2
Input high voltage Vi 2.0 — Ve +03 V 1
Input low voltage A -0.3 — 0.8 \Y 1
Ambient temperature range Ta 0 — 70 °C

Notes: 1. All voltage referred to V.

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

pins must be on the same level.

HITACHI
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HM 5164805F Series, HM5165805F Series

DC Characteristics (HM5164805F Series)

HM5164805F
-5 -6
Parameter Symbol Min Max Min Max Unit Test conditions
Operating current*" *? lecr — 115 — 105 MA  tzc = min
Standby current leca — 2 — 2 mA  TTL interface
RAS, CAS =V,
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS,CAS=>V..-0.2V
Dout = High-Z
Standby current leco — 300 — 300 HA CMOS interface
(L-version) RAS,CAS=>V_..-0.2V
Dout = High-Z
RAS-only refresh current*” lccs — 115 — 105 mMmA  tze. = min
Standby current** lecs — 5 — 5 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh lccs — 115 — 105 mA  t,c=min
current
EDO page mode current>** |, — 110 — 100 mA RAS =V, , CAS cycle,
tipc = tipe MIN
Battery backup current* lccio — 1.2 — 1.2 mA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. = 15.6
ys
tgas < 0.3 us
Self refresh mode current lecu — 500 — 500 MA  CMOS interface
(L-version) RAS,CAS<0.2V
Dout = High-Z
Input leakage current I, -5 5 -5 5 HA 0V<VinsV,+03V
Output leakage current lo -5 5 -5 5 MA 0V <Vout<V.
Dout = disable
Output high voltage Vou 2.4 Ve 2.4 Ve \Y High lout = -2 mA
Output low voltage Voo 0 0.4 0 0.4 Y 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 once or less while RAS = V,,.
3. Measured with one sequential address change per EDO cycle, t, ..
4. V,2V,-02V,0VsV, <02V.

HITACHI
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HM 5164805F Series, HM 5165805F Series

DC Characteristics (HM5165805F Series)

HM5165805F
-5 -6
Parameter Symbol Min Max  Min Max  Unit Test conditions
Operating current** *? lect — 135 — 115 mA  t,c=min
Standby current lcco — 2 — 2 mA  TTL interface
RAS, CAS =V,
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS,CAS>2V_..-0.2V
Dout = High-Z
Standby current lcco — 300 — 300 HA CMOS interface
(L-version) RAS,CAS=>V..-0.2V
Dout = High-Z
RAS-only refresh current** lccs — 135 — 115 MA  tzc = min
Standby current** lecs — 5 — 5 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh lccs — 135 — 115 mA  t,c =min
current
EDO page mode current*>** |, — 110 — 100 mA RAS =V, , CAS cycle,
thpc = tupc min
Battery backup current** lccro — 1.2 — 1.2 mA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. = 15.6
Us
tras < 0.3 us
Self refresh mode current lecrn — 500 — 500 HA CMOS interface
(L-version) RAS,CAS<0.2V
Dout = High-Z
Input leakage current I, -5 5 -5 5 HA OV<VingV,+03V
Output leakage current lo -5 5 -5 5 HA 0V <Vout< V.
Dout = disable
Output high voltage Vou 2.4 Ve 2.4 Ve \Y High lout = -2 mA
Output low voltage Voo 0 0.4 0 0.4 \Y 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 once or less while RAS = V,,.
Measured with one sequential address change per EDO cycle, t,.
4. V,,2V,-02V,0V<V, <02V.

w
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HM 5164805F Series, HM5165805F Series

Capacitance (Ta=25C,V,.=3.3V £ 0.3V)

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.

HITACHI
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HM 5164805F Series, HM 5165805F Series

AC Characteristics (Ta=0t0+70°C, V. =33V £ 0.3V, V=0V) *t*2*¥

Test Conditions

* Inputriseandfall time: 2 ns

* Inputpulselevels. V,, =0V,V,,=3.0V

* Input timing reference levels: 0.8V, 2.0V

» Output timing reference levels. 0.8V, 2.0V

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

Read, Write, Read-M odify-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 — 104 — ns

RAS precharge time tep 30 — 40 — ns

CAS precharge time tep 8 — 10 — ns

RAS pulse width tras 50 10000 60 10000 ns

CAS pulse width teas 8 10000 10 10000 ns

Row address setup time tasr 0 — 0 — ns

Row address hold time tran 8 — 10 — ns
Column address setup time tasc 0 — 0 — ns
Column address hold time tean 8 — 10 — ns

RAS to CAS delay time teco 12 37 14 45 ns

RAS to column address delay time trao 10 25 12 30 ns 4
RAS hold time tro 13 — 15 — ns

CAS hold time teon 35 — 40 — ns

CAS to RAS precharge time tere 5 — 5 — ns

OE to Din delay time toeo 13 — 15 — ns 5
OE delay time from Din toso 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — ns 6
Transition time (rise and fall) t; 2 50 2 50 ns 7

HITACHI
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HM 5164805F Series, HM5165805F Series

Read Cycle

HM5164805F/HM5165805F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Access time from RAS tonc — 50 — 60 ns 8,9
Access time from CAS teac — 13 — 15 ns 9, 10, 17
Access time from address tan — 25 — 30 ns 9,11, 17
Access time from OE toea — 13 — 15 ns 9
Read command setup time tres 0 — 0 — ns
Read command hold time to CAS tech 0 — 0 — ns 12
Read command hold time from RAS  tocn 50 — 60 — ns
Read command hold time to RAS trry 0 — 0 — ns 12
Column address to RAS lead time tea 25 — 30 — ns
Column address to CAS lead time tea 15 — 18 — ns
CAS to output in low-Z te, 0 — 0 — ns
Output data hold time ton 3 — 3 — ns 21
Output data hold time from OE tono 3 — 3 — ns
Output buffer turn-off time torr — 13 — 15 ns 13,21
Output buffer turn-off to OE tocs — 13 — 15 ns 13
CAS to Din delay time teon 13 — 15 — ns 5
Output data hold time from RAS tons 3 — 3 — ns 21
Output buffer turn-off to RAS torm — 13 — 15 ns 13,21
Output buffer turn-off to WE twes — 13 — 15 ns 13
WE to Din delay time tweo 13 — 15 — ns
RAS to Din delay time teoo 13 — 15 — ns

HITACHI
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HM 5164805F Series, HM 5165805F Series

Write Cycle

HM5164805F/HM5165805F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — ns 14
Write command hold time twen 8 — 10 — ns
Write command pulse width twe 8 — 10 — ns
Write command to RAS lead time tewL 13 — 15 — ns
Write command to CAS lead time tewe 8 — 10 — ns
Data-in setup time tos 0 — 0 — ns 15
Data-in hold time ton 8 — 10 — ns 15

Read-M odify-Write Cycle

HM5164805F/HM5165805F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time tewe 116 — 140 — ns
RAS to WE delay time tewo 67 — 79 — ns 14
CAS to WE delay time tewo 30 — 34 — ns 14
Column address to WE delay time tawo 42 — 49 — ns 14
OE hold time from WE toen 13 — 15 — ns

Refresh Cycle
HM5164805F/HM5165805F
-5 -6
Parameter Symbol Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  teeq 5 — 5 — ns
CAS hold time (CBR refresh cycle) tenr 8 — 10 — ns
WE setup time (CBR refresh cycle) twre 0 — 0 — ns
WE hold time (CBR refresh cycle) twrn 8 — 10 — ns
RAS precharge to CAS hold time tepc 5 — 5 — ns
HITACHI
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HM 5164805F Series, HM5165805F Series

EDO Page Mode Cycle

HM5164805F/HM5165805F

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
EDO page mode cycle time thec 20 — 25 — ns 20
EDO page mode RAS pulse width trasp — 100000 — 100000 ns 16
Access time from CAS precharge tepa — 28 — 35 ns 9,17
RAS hold time from CAS precharge tepru 28 — 35 — ns
Output data hold time from CAS low toon 3 — 3 — ns 9, 22
CAS hold time referred OE teoL — 10 — ns
CAS to OE setup time teop 5 — 5 — ns
Read command hold time from trenc 28 — 35 — ns
CAS precharge
Write pulse width during CAS precharge ty¢ 8 — 10 — ns
OE precharge time toee — 10 — ns
EDO Page Mode Read-M odify-Write Cycle
HM5164805F/HM5165805F
-5 -6
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode read-modify-write | . 57 — 68 — ns
cycle time
WE delay time from CAS precharge  tep, 45 — 54 — ns 14
Refresh (HM5164805F Series)
Parameter Symbol Max Unit Notes
Refresh period trer 64 ms 8192 cycles
Refresh (HM5165805F Series)
Parameter Symbol Max Unit Notes
Refresh period trer 64 ms 4096 cycles
HITACHI
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HM 5164805F Series, HM 5165805F Series

Self Refresh Mode (L-version)

HM5164805FL/HM5165805FL

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — [V 25
RAS precharge time (self refresh) tres 90 — 110 — ns 25
CAS hold time (self refresh) tens -50 — -50 — ns

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

2. Aninitial pause of 200 ps is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS refresh).

3. 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, than the access time is
controlled exclusively by t.,..

4. 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, then access time is
controlled exclusively by t,,

5. Either t,, or t.,, must be satisfied.
6. Either t,, or t,,. must be satisfied.

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

8. Assumes that ty.; < tzep (Max) and tg,, < tenp (Max). If top Or tga, IS greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

9. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.
10. Assumes that tyop = toop (Max) and tyep + teae (Max) 2 tzap + tan (Max).
11. Assumes that tg,, = tzap (Max) and tyop + teae (Max) < tppp + tas (Max).
12. Either t,., Or tes, Must be satisfied for a read cycles.

13. toer (Max), toe, (Max), t,e, (Max) and t,.; (Mmax) define the time at which the outputs achieve the
open circuit condition and are not referred to output voltage levels.

14.t s, trwos tewns tawo @Nd tep,, @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 pin will remain open circuit (high impedance) throughout the entire cycle; if ty,;
2 tawp (MIN), teyp 2 tewp (MIN), @N tyyp 2 Ly (MIN), OF teyp 2 toyp (MIN), tyyp 2 Ly (MIN) and tepy, 2

tepw (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.

15. 1, and t,,, are referred to CAS leading edge in early write cycles and to WE leading edge in
delayed write or read-modify-write cycles.

16. ty,sp defines RAS pulse width in EDO page mode cycles.
17. Access time is determined by the longest among t,,, tcac and tep,.

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

19. When output buffers are enabled once, sustain the low impedance state until valid data is
obtained. When output buffer is turned on and off within a very short time, generally it causes
large V../V¢s line noise, which causes to degrade V,, min/V, max level.

HITACHI
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HM 5164805F Series, HM5165805F Series

20.t,c (Min) 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 (t.,s + te + 2 t;) becomes greater
than the specified t,.. (min) value. The value of CAS cycle time of mixed EDO page mode is
shown in EDO page mode mix cycle (1) and (2).

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
and CAS between t,,, and t., and between t., and t.

22.1,., defines the time at which the output level go cross. Vo = 0.8 V, V,, = 2.0 V of output timing
reference level.

23. 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.

24.1n case of entering from RAS-only-refresh, it is necessary to execute CBR refresh before and
after self refresh mode according as note 23.

25 Att.,.s > 100 ps, self refresh mode is activated, and not activated at tz s < 10 ps. It is undefined
within the range of 10 s < tg,gs < 100 ps. For tpass = 10 s, it is necessary to satisfy tqps.

26. 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,.

HITACHI
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HM 5164805F Series, HM 5165805F Series

Timing Wavefor ms* %

Read Cycle
B trc .
P S trp |
RAS \ / \
N /
P tesH o Lo [CrRP .
P lRep tRsH .
tr|  leas
\ /4
CAS \ /
N 7
’ trAD e tRAL .
B tcaL
tasr t) t
tray  lasg |lcan
iy
/4
Address Row Column
N
tRRH
tRcHR B d
ths . _ IrcH _
o 7 Y
WE / X
tDZC t EWED
CDD
_ Irpp .
\ iqh-
|ozo | | |loeA § toED .
o )OO JXXKX )
N /
- loEz
t
L teac - ?c')‘g: -
- tan = ton ~
trac . - N - torr -
CLZ - tOHR -
twWEZ |4
/4 \
Dout Dout 7§7
N
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HM 5164805F Series, HM5165805F Series

Early Write Cycle

P tre
- tRAs L R
N\
RAS \ \
N\ /|
B tcsH ||, tcrp _
- e |, RsH .
tr | | _ leas
CAS X\ 74
Y/ §
tasr | |tRaH tasc | | tcan
[ [ |
Address Row Column

twes twen

A
Y

tbs toH
-
Din Din
High-Z*
Dout g
* twes = twes (min)
HITACHI
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HM 5164805F Series, HM 5165805F Series

Delayed Write Cycle*®

» tre -
_ tras _ trp
RAS \ \
\ /|
- tcsh | tere
- ke g tRsH o
e - tcas o
CAS 3& ;‘
\ 7
tasr | |tRAH tasc| | tcan
[ |
Address Row Column
lewd
Rl
tRC§ twp‘
L /
WE /
N\ /
tpz tps toH
<245 - >
X High-
, gh-Z _
o OO0
tDZO tOED
DG o <loEH
- toep o
o C 7 I
OE /
toez
— ]
teig
High-Z
Dout g
Invalid Dout
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HM 5164805F Series, HM5165805F Series

Read-M odify-Write Cycle**®

Downloaded from Z@odis.com electronic components distributor

< tRwe -
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RAS-Only Refresh Cycle
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CAS-Before-RAS Refresh Cycle

B trc B trc |
B rp tras | . Irp RAs trp
RAS / \ N\ \
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- tRPE ‘tRPC‘ tCRP
tcp tcsr| | terr tcp tcsr tcHR
-t . -t L -t L
/ \
CAS % / \
/ N\
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w« OO0 WO N
e T
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o
-
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X High-Z
7
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Hidden Refresh Cycle
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EDO Page Mode Read Cycle (1)
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HM 5164805F Series, HM 5165805F Series

EDO Page Mode Read Cycle (2)
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EDO Page Mode Early Write Cycle
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EDO Page Mode Delayed Write Cycle**®
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HM 5164805F Series, HM5165805F Series

EDO Page Mode Read-M odify-Write Cycle*
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HM 5164805F Series, HM 5165805F Series

EDO Page Mode Mix Cycle (1)*®
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EDO Page Mode Mix Cycle (2) **
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Self Refresh Cycle (L-version)* 2242
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Package Dimensions

HM5164805FJ/ FLJ Series

HM5165805FJ/ FLJ Series (CP-32DC)
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Unit: mm
20.95
21.38 Max
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m| ™
R
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H| o+
D) O & #
S
O S
1 16 )
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o © S
+l Y H
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o +1 Te}
o N
] o ) —
o
LMY (B Jd
*0.43+0.10 H 1.27 9.40 £ 0.25
0.41+0.08"
£310.10
Hitachi Code CP-32DC
JEDEC —
*Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 1.2 g
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HM5164805FTT/FLTT Series
HM5165805FTT/FLTT Series (TTP-32DC)

Unit: mm
- 20.95 .
21.35 Max
32 17
o I I I B I M .
©
-~
o
—
6] Y
TOO 0000 TOO 0000
1 127] 16
*0.42 + 0.08
0.40 + 0.06 0.80
1.15 Max < 11.76 £ 0.20 - —_— Y
' P e - I}
% o o
i " —0°-5° 050010, |_ %
3 8Y o S
= ©[0.10 | se o
S +H| + :0'
— Qe o
| o
9’ o Hitachi Code TTP-32DC
JEDEC Conforms
*Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.51 g
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HM 5164805F Series, HM5165805F Series

Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. Nooneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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Revision Record

Rev. Date Contents of Modification Drawn by Approved by
0.0 May. 25, 1999 Initial issue M. Kawamura M. Mishima
1.0 Oct.5,1999 Features: Change of Power dissipation M. Kawamura Y. Kasama

Standby (L-version) max: TBD to 1.1 mW

DC Characteristics
l e, (L-version) max: TBD/TBD to 300/300 pA
lccio (L-version) max: TBD/TBD to 1/1 mA
lcci; (L-version) max: TBD/TBD to 500/500 pA

2.0  Nov. 30,1999 DC Characteristics
lccio (L-version) max: 1/1 mA to 1.2/1.2 mA
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