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Description

The Hitachi HM5164800 Series, HM5165800 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. The HM5164800 Series, HM5165800 Series offer Fast Page Mode as a high speed access
mode. They have the package variations of standard 32-pin plastic SOJ and standard 32-pin plastic TSOPIIL.

Features

e Single 3.3 Vsupply: 3.3V+03V
® Access time: 50 ns/60 ns (max)
e Power dissipation
— Active: 414 mW/378 mW (max) (HM5164800 Series)
: 486 mW/414 mW (max) (HM5165800 Series)
— Standby : 1.8 mW (max) (CMOS interface)
: 0.54 mW (max) (L-version)
¢ Fast page mode capability
e Refresh cycles
— RAS-only refresh
8192 cycles /64 ms (HM5164800)
/128 ms (HM5164800L) (L-version)
4096 cycles /64 ms (HM5165800)
/128 ms (HM5165800L) (L-version)
— CBR/Hidden refresh
4096 cycles /64 ms (HM 5164800, HM5165800)
/128 ms (HM5164800L, HM5165800L) (L-version)



HMS5164800 Series, HM 5165800 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

HM5164800J-5 50 ns 400-mil 32-pin plastic SOJ
HM5164800J-6 60 ns (CP-32DC)
HM5164800LJ-5 50 ns

HM5164800LJ-6 60 ns

HM5165800J-5 50 ns

HM5165800J-6 60 ns

HM5165800LJ-5 50 ns

HM5165800LJ-6 60 ns

HM5164800TT-5 50 ns 400-mil 32-pin plastic TSOP Il
HM5164800TT-6 60 ns (TTP-32DC)
HM5164800LTT-5 50 ns

HM5164800LTT-6 60 ns

HM5165800TT-5 50 ns

HM5165800TT-6 60 ns

HM5165800LTT-5 50 ns

HM5165800LTT-6 60 ns
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Pin Arrangement (HM5164800 Series)

32-pin SOJ 32-pin TSOP
U
Voo |: 1 32 :| Vss Vee |: 1 O 3zj Vss
oo [ 2 a1 || ] vo7 voo [ ]2 31 | o7
ot [|a 30| | vos ot [ s 30| | 1os
o2 [ |4 29| | vos voz [ | 4 s9| | 1os
vos [_|s o8| ] vos s [ | s 2| ] voa
ne [ e 27| ] vss NG [ e 27| ] Ves
Voo |17 26| | CAS Vee [ |7 26| | CAS
A 25| ] OE WE [[|s 25| | OF
RAS [ ||o 24| | At2 RAS [ | o 24| ] A12
ao [ 1o 23| | ATt Ao 1o 23| | At
a1 [ 22| ] At0 Al [ 22| ] At0
A2 [ e 21| ] Ae A2 [ |12 21| ] A9
as [ |13 20| | A8 A3 [|1a 20| ] A8
A4 [ s 19| ] A7 A [ 14 19 | A7
as [ |15 18 | A6 As [|1s 18] | As
Vee |: 16 17 :| Vss Vee |: 16 17:| Vss
(Top view) (Top view)
Pin Description
Pin hame Function

AO to A12 Address input
o Row/Refresh address AO to A12
e Column address A0 to A9

1/00 to /07 Data input/output

RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Ve Power supply

Vo Ground

NC No connection

HITACHI 3
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Pin Arrangement (HM5165800 Series)

32-pin SOJ 32-pin TSOP
\J
Voo [ 22| ] Vss Voo (11O 32 ves
I/0O0 I: 2 31 :| 1107 I/0O0 I: 2 31 :| 1107
1/O1 I: 3 30 :| 11086 1/O1 I: 3 30:| 11086
1102 I: 4 29 :| I/O5 1102 I: 4 29:| I/O5
1/0O3 I: 5 28 :| 1104 1/0O3 I: 5 28:| 1104
ne [ |6 27| ] Vgg ne [ |6 27| | Vg
Voo ||| 7 26| | cAs Voo [ | 7 26| | CAS
WE[ |s 25| | OF WE[ |8 25| | OF
RAS [ |9 24| | No RAS [ |9 24| | Ne
ao [ 1o 23| | At ao [ |10 23| | A1t
At [ 22| | Ato At [ ] 22| | At0
a2 [ 12 21| ] Ao a2 [ |12 21 | Ao
a3 [ 18 20| | A8 a3 [ |18 20| | As
A4 [ ]1a 19| | A7 A4 [ |14 19| | A7
as [ l1s 18| | A6 as [ |15 18| | A6
Voo [/ 17{[ ] Vss Voo [ |18 17| ] vss
(Top view) (Top view)
Pin Description
Pin name Function
AO to A11 Address input
¢ Row/Refresh address AO to A11
e 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
Ve Power supply
Vo Ground
NC No connection
4 HITACHI
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Block Diagram (HM5164800 Series)

RAS CAS WE OE
v v v v
Timing and control

v

A0 —o— ::> Column decoder
A1 L Column 8M array ’ )
t * | address
(o) . ” N
. | buffers 8M array N
A9 [ 8M array —
8 8M array G > /00
. § M || /O buffers to
) .g array \r ’ /07
* | Row i 8M array =
address >
8M array —
buffers
A0 ——p PN
o 8M array —
A2 ——p
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Block Diagram (HM5165800 Series)

RAS

v

CAS WE

v v

OF
v

Timing and control

v

A0 —o— ::> Column decoder
A1 L Column 8M array
t * | address
(0] .
. buffers 8M array
A10 [ 8M array
. 3 I/O buffers to
ko 8M array VO7
* 2
. Row 8 8M array
address >
8M array
buffers
8M array
Al —p
6 HITACHI




HMS5164800 Series, HM 5165800 Series

Operation Table

RAS CAS WE OE /I00to /07  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 ,orV,
2. t, =0ns: Early write cycle
t.cs < 0 ns: Delayed write cycle

Absolute Maximum Ratings

Parameter Symbol Value Unit
Terminal voltage on any pin relative to V, V. —0.5toV_ +0.5(24.6 V(max)) \
Power supply voltage relative to V Vo —0.5t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P; 1.0 W
Storage temperature Tstg —551t0 +125 °C

DC Operating Conditions

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.0 3.3 3.6 \Y 1,2

Ve, 0 0 0 % 2
Input high voltage Vi, 2.0 — V+03 V 1
Input low voltage \'A -0.3 — 0.8 \ 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 V,
pins must be on the same level.
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DC Characteristics (HM5164800 Series)

HM5164800
-5
Parameter Symbol Min Max Max Unit Test conditions
Operating current*"** loor — 115 105 mA  t,,=min
Standby current loce — 2 2 mA  TTL interface
RAS, CAS=V,
Dout = High-Z
— 0.5 0.5 mA  CMOS interface
RAS,CAS=>V —-02V
Dout = High-Z
Standby current loce — 150 150 HA  CMOS interface
(L-version) RAS, CAS2>2V_-02V
Dout = High-Z
RAS-only refresh current* locs — 115 105 mA  t,,=min
Standby current*’ locs — 5 5 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh loce — 115 105 mA  t,,=min
current
Fast page mode current*"** | . — 90 80 mA RAS=V_ , CAScycle,
toe = t,o Min
Battery backup current** locro — 500 500 HA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. =31.3 ps
toas £0.3 s
Self refresh mode current locs — 400 400 HA  CMOS interface
(L-version) RAS, <0.2V
Dout = High-Z
Input leakage current I, -5 HA  0V<ZVinsV, +03V
Output leakage current lo -5 HA  OV<VoutsV,
Dout = disable
Output high voltage Vou 2.4 Vo Vo \ High lout = -2 mA
Output low voltage Vv 0 0.4 0.4 \ Low lout =2 mA

oL

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 fast page mode cycle, t,..

4. V2V, -02V,0V<V

H =

<0.2V.

HITACHI
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DC Characteristics (HM5165800 Series)

HM5165800
-5 -6
Parameter Symbol Min Max Min Max Unit Test conditions
Operating current*"** loor — 136 — 115 mA  t,,=min
Standby current loce — 2 — 2 mA  TTL interface
RAS, CAS=V,
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS,CAS=>V —-02V
Dout = High-Z
Standby current loce — 150 — 150 HA  CMOS interface
(L-version) RAS, CAS2>2V_-02V
Dout = High-Z
RAS-only refresh current* locs — 136 — 115 mA  t,,=min
Standby current*’ locs — 5 — 5 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh loce — 136 — 115 mA  t,,=min
current
Fast page mode current*"** | . — 90 — 80 mA RAS=V_ , CAScycle,
toe = t,o Min
Battery backup current** locro — 500 — 500 HA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. =31.3 ps
toas £0.3 s
Self refresh mode current locs — 400 — 400 HA  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 HA  OV<VoutsV,
Dout = disable
Output high voltage Vou 2.4 Vo 2.4 Vo \ High lout = -2 mA
Output low voltage Vo 0 0.4 0 0.4 \ 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 fast page mode cycle, t,..
4. V,2V_,-02V,0V<V <02V

H = L=

HITACHI 9
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Capacitance (Ta=25°C,V_ =33V +0.3YV)

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) Co — 7 pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. RAS, CAS =V, to disable Dout.

10 HITACHI



HMS5164800 Series, HM 5165800 Series

AC Characteristics (Ta =0 to +70°C, V=33V £ 03V, V =0 V) *"#>*

Test Conditions

¢ Inputrise and fall time: 5 ns

¢ Input timing reference levels: 0.8 V,2.0V

¢  QOutput timing reference levels: 0.8 V,20V

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

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

HM5164800/HM5165800
-5 -6

Parameter Symbol  Min Max Min Max Unit Notes
Random read or write cycle time toc 90 — 110 — ns

RAS precharge time tee 30 — 40 — ns

CAS precharge time ter 8 — 10 — ns

RAS pulse width tors 50 10000 60 10000 ns

CAS pulse width tors 13 10000 15 10000 ns

Row address setup time tasn 0 — 0 — ns

Row address hold time toan 8 — 10 — ns
Column address setup time taec 0 — 0 — ns
Column address hold time toan 8 — 10 — ns

RAS to CAS delay time toco 18 37 20 45 ns

RAS to column address delay time tero 13 25 15 30 ns

RAS hold time tren 13 — 15 — ns

CAS hold time ton 50 — 60 — ns

CAS to RAS precharge time torp 5 — 5 — ns

OE to Din delay time toeo 13 — 15 — ns 5
OE delay time from Din tozo 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — ns 6
Transition time (rise and fall) t, 3 50 3 50 ns 7

HITACHI 11
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Read Cycle

HM5164800/HM5165800

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Access time from RAS tonc — 50 — 60 ns 8,9
Access time from CAS tonc — 13 — 15 ns 9,10, 17
Access time from address taa — 25 — 30 ns 9, 11,17
Access time from OE toea — 13 — 15 ns 9
Read command setup time toce 0 — 0 — ns
Read command hold time to CAS tocn 0 — 0 — ns 12
Read command hold time to RAS tora 0 — 0 — ns 12
Column address to RAS lead time [ 25 — 30 — ns
Column address to CAS lead time toa 25 — 30 — ns
CAS to output in low-Z tos 0 — 0 — ns
Output data hold time ton 3 — 3 — ns
Output data hold time from OE toro 3 — 3 — ns
Output buffer turn-off time tore — 13 — 15 ns 13
Output buffer turn-off to OF toes — 13 — 15 ns 13
CAS to Din delay time tooo 13 — 15 — ns 5
Write Cycle

HM5164800/HM5165800

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Write command setup time tes 0 — 0 — ns 14
Write command hold time tuen 8 — 10 — ns
Write command pulse width te 8 — 10 — ns
Write command to RAS lead time tow 13 — 15 — ns
Write command to CAS lead time tow 13 — 15 — ns
Data-in setup time toe 0 — 0 — ns 15
Data-in hold time to, 8 — 10 — ns 15
12 HITACHI
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Read-Modify-Write Cycle

HM5164800/HM5165800

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Read-modify-write cycle time towe 131 — 155 — ns
RAS to WE delay time teo 73 — 85 — ns 14
CAS to WE delay time towo 36 — 40 — ns 14
Column address to WE delay time tawo 48 — 55 — ns 14
OE hold time from WE toen 13 — 15 — ns
Refresh Cycle

HM5164800/HM5165800

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) teen 5 — 5 — ns
CAS hold time (CBR refresh cycle) toum 8 — 10 — ns
WE setup time (CBR refresh cycle) trp 0 — 0 — ns
WE hold time (CBR refresh cycle) tern 8 — 10 — ns
RAS precharge to CAS hold time torc 5 — 5 — ns
Fast Page Mode Cycle

HM5164800/HM5165800

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Fast page mode cycle time toe 35 — 40 — ns
Fast page mode RAS pulse width torce — 100000 — 100000 ns 16
Access time from CAS precharge tepn — 30 — 35 ns 9,17
RAS hold time from CAS precharge toprn 30 — 35 — ns

HITACHI
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Fast Page Mode Read-Modify-Write Cycle

HM5164800/HM5165800

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Fast page mode read-modify-write cycle t..,. 76 — 85 — ns
time
WE delay time from CAS precharge topw 53 — 60 — ns 14
Refresh (HMS164800 Series)
Parameter Symbol Max Unit Note
Refresh period toer 64 ms 8192 cycles
Refresh period (L-version) toee 128 ms 8192 cycles
Refresh (HMS165800 Series)
Parameter Symbol Max Unit Note
Refresh period toer 64 ms 4096 cycles
Refresh period (L-version) toee 128 ms 4096 cycles

Self Refresh Mode (L-version)

HM5164800L/HM5165800L

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
RAS pulse width (Self refresh) tonss 100 — 100 — Hs 23
RAS precharge time (Self refresh) tops 90 — 110 — ns 23
CAS hold time (Self refresh) tous -50 — -50 — ns

Notes: 1. AC measurements assumet, =5 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, then 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,,.

14 HITACHI
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o

Either t ., or t.,, must be satisfied.
Either t_,, or t,. must be satisfied.

.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 thatt,  <t.,, (max)andt.,, <t..,, (max). Ift, ort.,, 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 thatt, >t (max) and t, + 1., (max) 3t +1,, (max).
11.Assumes thatt,, >t (max)andt, +t,. (max)?2t,,, +1t,, (max).
12. Either t., or t.., must be satisfied for a read cycles.

13.1, (Max) and t,., (max) define the time at which the outputs achieve the open circuit condition
and are not referred to output voltage levels.

144 0o tano Town: bawo @Nd top, @re not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if t,, ., =t (Min), the cycle is an early write cycle and the
data out pin will remain open circuit (high impedance) throughout the entire cycle; if t.,, > t

RWD — “RWD
(Min), tows = tows (MiN), and t,,o =t (MIN), or ty,o =ty (MiN), typ 2t (Min)and t,, >t

CPW — “CPW
(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,, t,, are referred to CAS leading edge in early write cycles and to WE leading edge in delayed
write or read-modify-write cycles.

16.1,,» defines RAS pulse width in fast page mode cycles.

17. Access time is determined by the longest among t,,, t,,. and tg,,.

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 line noise, which causes to degrade V,, min/V, max level.

20. 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
15.6ps after exiting from self refresh mode.

21.In case of entering from RAS-only-refresh, it is necessary to execute CBR refresh before and
after self refresh mode according as note 20.

22. For L-version, it is available to apply each 128 ms and 31.2 ps instead of 64 ms and 15.6 ps at
note 20.

23 Att,,. > 100 ps, self refresh mode is activated, and not activated at t.,., < 10 ps. It is undefined
within the range of 10 ps <t_,.. < 100 ps. Fort.,, > 10 s, it is necessary to satisfy t_...

24 XXX: HorL(H: V,, (min) 2V, <V, (max), L: V, (min) <V <V, (max))

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

N o
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HMS5164800 Series, HM 5165800 Series

Timing Waveforms**

Read Cycle
» trc .
- tras S tre
_ \ / \
RAS N\ / \
N /
- tosh - tcrp |
treD | trsH .
. . tcas
\ 4
CAS N /
N 7
<« [RAD ¢ traL o
_ tcaL |
tasr AsC | tcaH
tRAH
_
4
Address Row Column
\
; [RRH,
RCS N 3 tacH
_ / \
WE
 loze - foop
<|bzo| | | loea  [OED
= XXX OO0
N 7
o |e_tOEZ
< tcac > > ‘tOHO
< tha__, oFp
- trac . -
tcLz _ton
N
Dout Dout )
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HMS5164800 Series, HM 5165800 Series

Early Write Cycle

B tre N
tras trp
-\
RAS \
\ /
tosH . tcrp .
- trcD » trsH .
tr  fcas |
CAS BX ]4
7
tasr | |tRAH tasc | | fcaH

Address >< Row Column

twes

tweH

o SRR
N

tbs

IDH

A

/
Din
N\

Din

High-Z*

Dout

+ twes = twes (min)

HITACHI
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HMS5164800 Series, HM 5165800 Series

Delayed Write Cycle*"*

- tre .
- tras | trp
N
RAS \ \
\ /
« tosH e | ftcrp
- tlrReD tRsH .
ol » tcas .
CAS 5& zl
\ 7T
tasr | |tRAH tasc| | tcan
Address Row Column
oy
| tRwi
tRcs| twp
. /
WE
N Vi
Jpze, Ips fDH

High-Z

tbzo toep
~ e JOEH,
L C A X
% OOV |/ \AXXXNN,
toez
—
teig
High-Z
Dout Jd
Invalid Dout
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HMS5164800 Series, HM 5165800 Series

Read-Modify-Write Cycle*"*

< trwe -
tras - trp
-\
RAS
¢ XK 7 \
-
treb - tcas »| lel__fcRP .
CAS BX
tRAD N 7
tasr | | RaH tasc| | tcan
4
Address Row Column
N
t towL
treg| [e»| |- CWD > |-
tawp G
- tRwD > <tWP=
4
o 000 /X
N\ i
e ‘ « DH
DS
t f
o DZO| b OEH
tOEﬁ
__ 4 A
OE X X X X XX XXX X &_7_ X X X X X X
feac,! | | toez
-t tAA -
tRAC < VtOHO
X High-Z
Dout Dout /
toLz ——
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RAS-Only Refresh Cycle

el tRC >
tras < tRp -
\ / N\
RAS N
t N
-
tcrp tRPG | tcrRp
\ 4
CAS
tASR. | | tRAH
Address Row
 JoFF
High-Z
Dout §
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HMS5164800 Series, HM 5165800 Series

CAS-Before-RAS Refresh Cycle

- tRc e tRc .
. RP | tRas 11 tRP | |, tRAS tRp
RAS / \ N\ \
tt
tRPC {RPC tcrP
. tcP | |lcsr| |tcHR) tcp | |tesh) tCHR
_ / \
CAS \
Vi N\
twRP| [tWRH tWRP| | tWRH.

L \ 7 \
WE

| tOFF,

%
7

High-Z

<A

Dout
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Hidden Refresh Cycle
_ trRc trRc < tRc -
. tRAS L tRP trAg| |IRP tRAS . tRp
-\ /— \
RAS N \_
N /
tT‘ P
IRSH, tchr || L tcrP,
tRcD |
\ /
CAS
\ I
< IRAD |, tRAL
tasr [tRAH t\<S_9 tCAH
y A
Address Row Column
N\ /

; <—»tRRH
trCS | »—<—tRCH
_ / \
WE
Jpzc, < {CDD
High-Z
| 1pzo| toED
toEA
o Q00000 XXX
N /
<ICAC ol | OEZ
tAA _ _toHo
» tRAC . ‘tOFFV
tcLz toH
/ \
Dout Dout §—
N /
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Fast Page Mode Read Cycle

tRASP N
tcPRH <« RP_
_ \ / \
RAS \ \
N 7
tT
tosH o e tpc N IRSH,
. tRoD  _tcas || tep | |icas,| |, tcp | |toas | | | [LCRP
oms NN N (S
Al
N7 N7 \ 7
< tRAL
_ RAD | tcaL | le tcaL . tcaL N
[ASR [tRAH tasc [tcAH tascl ftcaH tascl ftcAH
/ /
Address Row Column 1 Column 2 Column N
N\ \ N\
tRcs tRcs | [tRRH.
. |'Rcs | IRCH| | | tRCH| | | tRCH
- 7 C\ T\ 7 X
WE
tpzg tbzg, tpzg
tcop tcop tcop
D N High-Z| | 7 High-Z| | #\/k High-Z 7
/ \ N AL \
tpzo || toED tpzo, toED tpzo LOED
- | - '4_. - 1 & -
/
. I, 1y 10
N7 N N /
. fRAC _ | tcPAa| | | tcpa
e » | » ||
- taa| | | [lOH | tAA 1OH | tAA toH
ot toHO
toea 11 1OHO | toea TTTOHO | topa
| A =
tcac toFF [LCAC torF  [tcAc tOFF
<> > — ] -
tcLz | . loEz |tclz loEz |telz {OEZ
Dout Dout 1 Dout 2 Dout N §—
Nn___/ N
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Fast Page Mode Early Write Cycle

RAS

CAS

Din

Dout

tRASP l._tRP
/ A
it
tcsH tpc IRSH
tRcD tcas tcp tcas tcp tcas | fCRP
N N SN
N/

tasc| [tcaH tasg fcaH
Column 2 Column N ><><><><

twes| [fweH twes| fweH twes| fwecH

High-z*

* twes = twes (min)

24
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Fast Page Mode Delayed Write Cycle*'*

tRASP
o lRP
N
RAS N\ \_
N /
tT tep tep e tcrp
< tcsH le tpc . < tRSH
trRcD ol tcas . ‘ tcas . ‘ tcas »
\ /N /|
CAS
\ 7N 7N 7
tasc ol L{ASC | [tAsc
tcaH tcaH tcaH
Column 1 Column 2 Column N
towL, towl| towL
o [~
tRWL
| tRos tRCs
\ \ \
\ \ \
twp ’ twp - twe| | |
& T
R tbzc tbs ., | [tpzc tDs .| | tozc tbs
Loy, 1D, 1D
6”’1 6”’] 45”’]
N_ . "
tpzo tpzo tpzo
T ]]toEp "7 ldeD - toeD
e
tOEH e tOEH tOEH»]
4 4 N 4
= OO N NN AKX
tciz, | tolz, | tolz, | 1o
] tOEZ - tOEZ - toEZ
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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HMS5164800 Series, HM 5165800 Series

Fast Page Mode Read-Modify-Write Cycle*"

- trAsP .
| |tRP
_ \
RAS \_
N /
it tPRWC tRsH
tcp tcp B ™tcRP
. tReD |, tcas . . tcas . . fcAs >
\ /N /N
TAS N N
&( 72 N 72 N /
tRAD _
tASR, | tasc| " NIPLLE ollel tASC
tRAH tcaH tcaH tcaH
Address ow Column 1 Column 2 Column N
tRwD ‘t(i\I_V’L tecpw  tewl | || | toPw t(iV_\I’L‘
tAwD | t LTI t tawp -
RCS RCS tRwL
< ICWD e ol L ICWD L ol [ ICWD
\ \ \
e \ \ /XX
N_7
trcs twp twp B twp
> e e e e
L |l tozc tos, || Jozetos | Jtozc 1Ds |
o _toH, _|to
. N GI N 6”’1 N 45"’1
Din / 1 Y 2 / N
toeD = toep N toeD,
tpzo| | || — tpzo || || —™ tpzg | | || —™
tOEH -] tOEH le—»] toEH
o= OO0 o N A, N
OF * Zg
| >« lOHO > |« 1OHO > |« lOHO
tOIEA L» thA thA
tcACe] tCAQ<»] tcAGe—|
Y t tAAle—> t tan<—>
T > CPA[« > CPA« >
RAC e >ile le t
telz! Joez  toiz JLJoEZ  tciZ OEZ
AN £ A High-Z
Dout /4 / /
NS W W
Dout 1 Dout 2 Dout N
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HMS5164800 Series, HM 5165800 Series

Self Refresh Cycle (L-version)*™*"*%

. RP tRASS - tRPS
_ N
RAS / \ \—
\ /
tT
tRPC_ D tore
tcp |t
e [ tCHs
CAS i N
WRP tWRH

N A~

L1

High-Z

Dout

HITACHI
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HMS5164800 Series, HM 5165800 Series

Package Dimensions

HM5164800]J/L.J Series
HMS5165800J/L.J Series (CP-32DC)

Unit: mm

20.95
21.38 Max
32
o] ™
o| o
+|
D Ol & &
O o| ~
1 16
0.74 ©
3 ©
o ~
© o
+l 3 H
1.165 Max 2 © o}
® 4 10
) (2] [\ o
o
ALY S T S (B J
0434010 9.40£0.25
0.41+0.08"
10.10 _ _
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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HMS5164800 Series, HM 5165800 Series

HM5164800TT/LTT Series
HM5165800TT/LTT Series (TTP-32DC)

20.95
21.35 Max

32 17]
nnnononnnononnnnonan

10.16

[e]
ooo ooo Oooooooo
1 127] 18

+
0.42 +0.08 EE 021®

0.40 £ 0.06
1.15 Max
'
é‘
= [2[0.10 |
o
N

Dimension including the plating thickness
Base material dimension

Unit: mm

0.80
11.76 £ 0.20 N Y
¥ p: \ i
—_—
o —0°~5° 950+ 0.10,| |, B
813 < °
ol ©
HlH W
vk 8
< | .
Sl © Hitachi Code TTP-32DC
JEDEC Conforms
EIAJ —
Weight (reference value)| 0.51g

HITACHI
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HMS5164800 Series, HM 5165800 Series

When using this document, keep the following in mind:

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents or any
other reasons during operation of the user’s unit according to this document.

Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described
herein.

No license is granted by implication or otherwise under any patents or other rights of any third party or
Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi’s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products are
requested to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL
APPLICATIONS.

HITACHI
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For further information write to:
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USA

Tel: 415-589-8300

Fax: 415-583-4207
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