HM5164805 Series
HM5165805 Series

8388608-word x 8-bit Dynamic RAM

HITACHI

ADE-203-808 (Z)
Preliminary, Rev. 0.0
Jul. 23, 1997

Description

The Hitachi HM5164805 Series, HM5165805 Series are 64M-bit dynamic RAMSs organized as 8,388,608-
word X 8-bit. They have realized high performance and low power by employing CMOS process
technology. HM5164805 Series, HM5165805 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+03V
e Access time: 50 ns/60 ns (max)
¢ Power dissipation
— Active
e 414 mW/378 mW (max) (HM5164805 Series)
® 486 mW/414 mW (max) (HM5165805 Series)
— Standby
e 1.8 mW (max) (CMOS interface)
¢ (.54 mW (max) (L-version)
¢ EDO page mode capability
e Refresh cycles
— RAS-only refresh
e 8192 cycles
/64 ms (HM5164805)
/128 ms (HM5164805L) (L-version)
* 4096 cycles
/64 ms (HM5165805)
/128 ms (HM5165805L) (L-version)
— CBR/Hidden refresh
e 4096 cycles
/64 ms (HM5164805, HM5165805)
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/128 ms (HM5164805L, HM5165805L) (L.-version)
e 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)

¢ Battery backup operation (L-version)

Ordering Information

Type No. Access time Package
HM5164805J-5 50 ns 400-mil 32-pin plastic SOJ
HM5164805J-6 60 ns (CP-32DC)
HM5164805LJ-5 50 ns
HM5164805LJ-6 60 ns
HM5165805J-5 50 ns
HM5165805J-6 60 ns
HM5165805LJ-5 50 ns
HM5165805LJ-6 60 ns
HM5164805TT-5 50 ns 400-mil 32-pin plastic TSOP Il
HM5164805TT-6 60 ns (TTP-32DC)
HM5164805LTT-5 50 ns
HM5164805LTT-6 60 ns
HM5165805TT-5 50 ns
HM5165805TT-6 60 ns
HM5165805LTT-5 50 ns
HM5165805LTT-6 60 ns
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Pin Arrangement (HM5164805 Series)

32-pin SOJ 32-pin TSOP
)
Voo [l 32| | Vss Vee [ | 1 O 32| | Vss
oo ||| 2 31| vo7 oo [ |2 a1 vor
o1 [ | a 30| | vos vor [ |3 30| | vos
voz [ | 4 29| | vos oz [ | 4 29| | vos
vos [ |I's 28| | vos vos [ | s 28| | V04
NC |: 6 27 :| Vss NC |: 6 27:| Vgs
Vee [ |17 26| | CAS Vee [ ] 7 26| | CAS
WE [ |8 25| | O WE [ |8 25| | OF
RAS [ |9 24| ] At2 RAS [ o 24[ | A2
ao [ |10 23|[ | A11 Ao [0 23 | A1
At [ 22| | A0 At [ ] 22| | At10
Az [ |12 21| | Ao A2 [ 12 21 | Ae
A3 [ |13 20| | A8 A3 [ )13 20[ | A8
Ae [ e 19| ] A7 A4 114 19| | A7
As [ |1s 18| ] Ae As [ ]1s 18| | Ae
Veo I: 16 17 :| Vss Vee I: 16 17:| Vss
(Top view) (Top view)
Pin Description
Pin name Function
A0 to A12 Address input
¢ Row/Refresh address A0 to A12
e Column address A0 to A9
/00 to /07 Data input/output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Vee Power supply
Vs Ground
NC No connection
3
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Pin Arrangement (HM5165805 Series)

32-pin SOJ 32-pin TSOP
\J
Voo [l 32| ] Ves veo [ 11O 32| ] Ves
1/0O0 E 2 31 :| 1107 1100 l: 2 31 :I 1107
I/O1 I: 3 30 :| 1/086 /01 I: 3 SO:I 1108
/102 I: 4 29 :| 1105 1102 I: 4 29:' 1105
1/O3 I: 5 28 :I 1104 1/03 l: 5 28:‘ 1104
ne [ ||s 27| ] veg ne [ s 27| ] veg
Vee [ |17 26|| | cAS Vee [ ] 7 26| | CAS
WE [ |8 25| | O WE [ |s 25| | OE
RAS [ |9 24| ] Nc RAS [ |9 24| | NC
Ao [ 1o 23| | At ro [ |10 23| | At
Al [ 22| | Ato SEER 22| | ato
Az [ |12 21| | A9 A2 [ |12 21] | A9
A3 [ |13 20( | As A3 [ |13 20[ | A8
A4 [ 14 19 ] A7 Ae [ |14 19] | A7
As [ |15 18| ] ae As [ |15 18] | Ae
Vee [ |18 17| ] Vss Vee [ |18 17| ] Vss
(Top view) (Top view)
Pin Description
Pin name Function
AO to A11 Address input
¢ Row/Refresh address A0 to A11
e Column address AOto A10
/00 to 1107 Data input/output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Ve Power supply
Vgs Ground
NC No connection
4
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Block Diagram (HM5164805 Series)

RAS CAS WE OE
Timing and control
AO—@—— ﬁ Column decoder
Al o Column 8M array —
. * | address
o . PN
: buffers 8M array Y
A9 [ 8M array =
ks 8M array — /100
. § M " 1/O buffers to
) .g array e /07
* | Row < 8M array —
address >
8M array —
buffers
At100 —Pp 8M array —
A2 —p
5
HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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Block Diagram (HM5165805 Series)

RAS CAS WE OE
Timing and control
A0 —o— :> Column decoder
A1 ® Column 8M array . >
. * | address
(o} . PN
; buffers 8M array »
A10 [ 8M array —
3 8M array — /00
. 3 I/0 buffers to
3 8M array =
. = Vo7
* | Row e 8M array —
address >
8M array —
buffers
8M array —
A1l —— P
6
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Operation Table

RAS CAS WE OE l/l0O0tol/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

Hto L 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. twes 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 Vgg  V; —0.5t0 V¢ + 0.5 (£ 4.6 V (max)) \'%
Power supply voltage relative to Vg Ve -0.51t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P; 1.0 w
Storage temperature Tstg 5510 +125 °C
DC Operating Conditions
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.0 3.3 3.6 \ 1,2
Ve 0 0 0 v 2
Input high voltage Vi 2.0 — Ve +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 Vg

pins must be on the same level.

HITACHI
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DC Characteristics (HM5164805 Series)

HM5164805
-5 -6
Parameter Symbol Min Max  Min Max Unit Test conditions
Operating current*" *2 lee — 115 — 105 mA  tgc =min
Standby current leeo — 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 leca — 150 — 150 A CMOS interface
(L-version) RAS,CAS>V_,.-02V
Dout = High-Z
RAS-only refresh current*? leea — 115 — 105 mA  tgc =min
Standby current*' locs — 5 — 5 mA RAS=V,,CAS=V,
Dout = enable
CAS-before-RAS refresh lecs — 115 — 105 mA  tgc =min
current
EDO page mode current*"** | — 110 — 100 mA  RAS =V, , CAS cycle,
tirc = tipc min
Battery backup current** lecto — 500 — 500 A CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t;c = 31.3
us
taas 0.3 us
Self refresh mode current lectt — 400 — 400 A CMOS interface
(L-version) RAS, CAS <02V
Dout = High-Z
Input leakage current I, -5 5 -5 5 uHA OV<VinsV, +03V
Output leakage current lo -5 5 -5 5 HA 0V < Vout<Vg
Dout = disable
Output high voltage Vo 24 Ve 24 Ve \ 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 EDO cycle, t,qc.
4. V2V, —02V,0V<V <02V

HITACHI
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DC Characteristics (HM5165805 Series)

HM5165805
-5 -6
Parameter Symbol Min Max  Min Max Unit Test conditions
Operating current*" *2 lee — 135 — 115 mA  tzc =min
Standby current leeo — 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 leco — 150 — 150 A CMOS interface
(L-version) RAS,CAS >V, -02V
Dout = High-Z
RAS-only refresh current*? lees — 135 — 115 mA  tgc =min
Standby current*' locs — 5 — 5 mA RAS=V,,CAS=V,
Dout = enable
CAS-before-RAS refresh lecs — 135 — 115 mA  tgc =min
current
EDO page mode current*"** | — 110 — 100 mA RAS =V, , CAS cycle,
tipe = type MIN
Battery backup current** lecio — 500 — 500 HA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: ty, = 31.3
us
thas <0.3 us
Self refresh mode current leets — 400 — 400 HA CMOS interface
(L-version) RAS, CAS <02V
Dout = High-Z
Input leakage current I, -5 -5 uA OV<LVinsV,,+03V
Output leakage current lo -5 -5 uA 0V <Vout<V
Dout = disable
Output high voltage Vo 24 Vee 24 Vee \ High lout = -2 mA
Output low voltage Voo 0 0.4 0 0.4 \ Low lout =2 mA

Notes: 1.

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,pc.
4. V2V, —-02V,0VSV <02V

HITACHI
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HM 5164805 Series, HM 5165805 Series

Capacitance (Ta=25°C,V,.=33V+03V)

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.

10
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HMS5164805 Series, HM 5165805 Series

AC Characteristics (Ta=0to +70°C, V.. =33V 103V, V =0V)*b x> =D

Test Conditions

* Inputrise and fall time: 2 ns

* Input pulse levels: Vp =0V, V=30V

* Input timing reference levels: 0.8 V,2.0V

*  OQutput timing reference levels: 0.8 V,2.0V

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

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

HM5164805/HM5165805
-5 -6

Parameter Symbol Min Max Min Max Unit Notes
Random read or write cycle time trae 84 — 104 — ns

RAS precharge time tee 30 — 40 — ns

CAS precharge time tee 8 — 10 — ns

RAS pulse width tans 50 10000 60 10000 ns

CAS pulse width toas 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 toan 8 — 10 — ns

RAS to CAS delay time troo 12 37 14 45 ns

RAS to column address delay time trap 10 25 12 30 ns

RAS hold time trsk 13 — 15 — ns

CAS hold time tosn 35 — 40 — ns

CAS to RAS precharge time tore 5 — 5 — ns

OE to Din delay time toes 13 — 15 — ns 5
OE delay time from Din toso 0 — 0 — ns 6
CAS delay time from Din tose 0 — 0 — ns 6
Transition time (rise and fall) tr 2 50 2 50 ns 7

11
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Read Cycle

HM5164805/HM5165805

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Access time from RAS taac — 50 — 60 ns 8,9
Access time from CAS toac — 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 trch 0 — 0 — ns 12
Read command hold time from RAS  tpgun 50 — 60 — ns
Read command hold time to RAS [ 0 — 0 — ns 12
Column address to RAS lead time traL 25 — 30 — ns
Column address to CAS lead time tead 15 — 18 — ns
CAS to output in low-Z tos 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 toes — 13 — 15 ns 13
CAS to Din delay time teoo 13 — 15 — ns 5
Output data hold time from RAS tonr 3 — 3 — ns 21
Output buffer turn-off to RAS torr — 13 — 15 ns 13, 21
Output buffer turn-off to WE twez — 13 — 15 ns 13
WE to Din delay time twen 13 — 15 — ns
RAS to Din delay time tron 13 — 15 — ns
12
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Write Cycle

HM5164805/HM5165805

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time twos 0 — 0 — ns 14
Write command hold time twon 8 — 10 — ns
Write command pulse width tywe 8 — 10 — ns
Write command to RAS lead time tawe 13 — 15 — ns
Write command to CAS lead time tow 8 — 10 — ns
Data-in setup time tos 0 — 0 — ns 15
Data-in hold time ton 8 — 10 — ns 15
Read-Modify-Write Cycle

HM5164805/HM5165805

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 116 — 140 — ns
RAS to WE delay time tawo 67 — 79 — ns 14
CAS to WE delay time towo 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

HM5164805/HM5165805

-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) tonr 8 — 10 — ns
WE setup time (CBR refresh cycle) twee 0 — 0 — ns
WE hold time (CBR refresh cycle) twrn 8 — 10 — ns
RAS precharge to CAS hold time trro 5 — 5 — ns

13
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EDO Page Mode Cycle
HM5164805/HM5165805
-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 terrn 28 — 35 — ns
Output data hold time from CAS low toon — 3 — ns 9,22
CAS hold time referred OE teo — 10 — ns
CAS to OE setup time teop — 5 — ns
Read command hold time from trcHe 28 — 35 — ns
CAS precharge
Write pulse width during CAS precharge ¢ — 10 — ns
OE precharge time tose — 10 — ns
EDO Page Mode Read-Modify-Write Cycle
HM5164805/HM5165805
-5 -6
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode read-modify-write thprwe 57 — 68 — ns
cycle time
WE delay time from CAS precharge  tqpy 45 — 54 — ns 14
Refresh (HM5164805 Series)
Parameter Symbol Max Unit Notes
Refresh period trer 64 ms 8192 cycles
Refresh period (L-version) trer 128 ms 8192 cycles
Refresh (HM5165805 Series)
Parameter Symbol Max Unit Notes
Refresh period trer 64 ms 4096 cycles
Refresh period (L-version) trer 128 ms 4096 cycles
14
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Self Refresh Mode (L-version)

HM5164805L/HM5165805L

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — us 26
RAS precharge time (self refresh) taps 90 — 110 — ns 26
CAS hold time (self refresh) tons -50 — —-50 — ns
Notes: 1. AC measurements assume t; =2 ns.

2. An initial pause of 200 us 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 tgcp, (max) limit insures that ty,. (Mmax) can be met, t, (Max) is specified as a
reference point only; if tz.p is greater than the specified t,, (max) limit, than the access time is
controlled exclusively by tc,c.

4. Operation with the tg,, (max) limit insures that ty,. (Max) can be met, tz,, (Max) is specified as a
reference point only; if tz, is greater than the specified t;,, (max) limit, then access time is
controlled exclusively by t,,.

5. Either tog, or tp, must be satisfied.

6. Either t,,, or t,,c 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 trep < trep (Max) and tgpap < trap (Max). If tyep OF trap 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 tpep = trep (Max) and toep + toae (Max) 2tz + tay (Max).

11. Assumes that to,, >t (Max) and to, + toae (Max) <ty + ty, (Max).

12. Either t,, or tgsy must be satisfied for a read cycles.

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

14 tyes, tawos towos tawn @nd ey are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if ty.s = tycs (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,
Z I:RWD (min)’ tC)WD Z I:CWD (min)’ and I:AWD Z tAWD (min)’ or tC)WD 2 tC)WD (min)! tAWD 2 tAWD (mln) and tC)PW Z
teew (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. t,s 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,ep defines RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among t,,, teac @nd 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.

15
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HM5164805 Series, HMS5165805 Series

20. tyc (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 (i, + 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 top..

22. 1,y defines the time at which the output level go cross. V, = 0.8V, 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 petriod on the condition a and b below.

a. Enter self refresh mode within 15.6 us 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. 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.

25. For L-version, it is available to apply each 128 ms and 31.2 us instead of 64 ms and 15.6 us at
note 23.

26 Attg.ss > 100 ps, self refresh mode is activated, and not activated at tg,gs < 10 ps. It is undefined
within the range of 10 us <t s < 100 pus. For tgaes = 10 ps, it is necessary to satisfy tgps.

27.XXX: HorL (H: V,, (min) <V, <V, (max), L: V,, (min) £V, £V, (max))

/1 Invalid Dout
When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V, or V,.

16
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Timing Waveforms*>’/

Read Cycle
P tras ol e tRP |
RAS \ / \
N\ 7
- tcsH |l fcrp .
tRCD tRSH o
) " tcas
\ /4
CAS g /
N 7
<« (RAD I tRAL .
- tcaL
tASR tase | tcaH
tRAH -
p
/
Address Row Column
N
tRRH_
tRCHR -
tRCQ‘ > - tRCH -
L 7 Y
WE x
twEeD
_ [tpzg _ tcop il
tRDD -
. High-Z
on OO0 (XX
_ |tpzo| | | toEA - toED .
ot X XXXXXX JXX
N Vi
toEz
_tcac . - t%fF >
taA | - Ton >
tRAC | D _ torr -
tcLz . toHR o
tWEZ [«
J 4 N
Dout \ . Dout 7§—
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Early Write Cycle
- tRC .
» tRAS o l<IRP
- N\
RAS \ \
N /
- tcsH »| l«_tCRP -
tRCD < 'RSH o
e e ICAS |
= N 4
CAS X ]
(N
tasr| [fRAH tasc| | tcaH
Address Row Column
twcs twcH
WKXXXXXX\_ /S XXX XAXX XX X X
N /
tDs IDH
4
Din Din
N
High-Z*
Dout 9
« twcs = twes (min)
18
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Delayed Write Cycle*'

trRc
- tRAS »| < IRP
-\
RAS N N\
\ /
- tcsH ol <l fCRP
trcD tRSH
Tl e tcas .
CAS 7‘
N 7
taAsr| [fRAH tasc| | tcaH
Address Row Column
towl
TRWL
tRCS twp
L /
WE
N /
tpbzc tps tDH
High-Z
o0 XX = o )
tpzo toEH
— d o
toEDp
» toep .
__ A ;_
OF /
] toEZ
terz| |,
High-Z
Dout g 9
Invalid Dout
19
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Read-Modify-Write Cycle*®

< tRwC -
tRAS - trp
-\
RAS
\ / \
t1 | |
. trRcD Ll tcas el ferr
CAS lx
N 7
« [RAD
tasr| fRaH LASQ tcAH
a4
Address Row Column
N
t t
tRCS| e CwbD RO
tAwD | tRwL
P tRWD twp
4 \
w 00K /XG0
N Vi
tpzc tbH
-t > -+
tps |
High-Z
t t
fDZO| <P <5,
LOEA toep
_ / S
oE /XX XX XX XX X X &77 X X X X X X
tcac
- > t
p tan OEZ
< tRAC >l |e_plfOHO
4 5( High-Z
Dout Dout )
tcLz —
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RAS-Only Refresh Cycle

tRAS - tRp -
4 N\ 4 N
RAS N \
; N
T
tcrP tRPC tcrp
4 \ 4
CAS
tASR tRAH
Address Row
toFr
tory
High-Z
Dout /AE el
7
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CAS-Before-RAS Refresh Cycle

» trRc ol trRc o

- trRp tRAS < RP tRAS trRp

RAS / N N
tr |
tRPC {RPC tcrp
tep | | tcsh| |fcHR tcp, | |tcsR) tCHR
4 \
CAS % / \
/ N
twRrpP| |tWRH twrpP| |tWRH

Address
toFRr
LOFF
High-Z
Dout %§ 9
%,
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HMS5164805 Series, HM 5165805 Series

Hidden Refresh Cycle

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

- tRc tRc . tRC .
- tRAS trp trAg| |1RR tRAS | | tRP
RAS \ /| \
RAS
N\ / N\ /
tt
11 JRSH . tcHr | || Ltcrp,
trReD
= \ /
CAS & Z
N\ /
< IRAD 1 | ITRAL
tasr [tRAH th£ tcAH
4 A
Address Row Column
N /
it
tRCs RF:H
- > RCH
4 \
= XXX/ WX
twED
‘tDZCV - -
tcop
High-Z RDR 3 z
— |g - - Lt
- tpbzo| tOED
1OEA
oF /
(XXXXXXXX\ 7&%%
tcac JOEZ
tan | - - twez
i n : <“—toHOo
<« [RAC OFF
tcLz | tOH,
4 \
Dout Dout §—
\\ /
tOFR
toHR
23
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HMS5164805 Series, HM 5165805 Series

EDO Page Mode Read Cycle (1)

RAS

CAS

OE

Dout

Address XXX Row

trP
S t
tRASP HPC
— t \
ty ; fhpc —_thPC topRH tcrp
CSH tcp CP LCP | tpey
3 \ 3 ———
tcas Jf g tcas (! tcas g tcas Z
tRCHR |t IrcHe |
tres trgy RS {RRH
> <—!RcH
“twee 1 tRAL X
trar tascl, tCAH t tcan t tcan tcan WED
tash peat | 25— e £5G |o 59 =AY fAscot
Column 1 x Column 2K><><><><><><><X Column 3| XXXCqumn 4
tcaL teaL tcaL | tcaL
tRDD
tpzc tcbp
-
Din X High-Z /
/ \
tbzo fcol] tcop .
‘ toep tOEP|
toEA tcPA topa torr
t t
/ tAA toE QPA, tAA (OHR
CAG tcAC Mol oz =" OFZ
tAn twEZ foH teAG| |lany lCAG ~—{ toHo
- toea i t
tRAC *—= tDOH toea thF
> toHO|
g Dout 1 E—{ Dout ZH Dout 2 @ Dout 3§—§ Dout 4 —

24
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HMS5164805 Series, HM 5165805 Series

EDO Page Mode Read Cycle (2)

tRp
—_ ]
RAS tRASP Z \
t " tHpc tHPC type torp
T CSH J tep tcp tep |
RSH —
CAS toas ] g tcas \. tcas W tcas
tRCHC \
tres {RRH
l=—=tRcH
e UL
tRAL .
t t
tASR sl LH.AHt/f_cﬂ_ CAH | tasc||tcan asg| |Loan tasc| | fcAH WED
Address XXX Row XXX Column 1®<>< Column 2X><><><><><><><X Column 3 Column 4 ><><><
teaL teaL teaL
tead || 7 "PP
tpzc tcDD
o TRt 0
V4 \
tbzo) fcoll tcop
e o] -~ ! tOED
‘ toep tOEP
oe A \ Iy SO
t t
toEA top, t(t;PA CP/ tOFR
; tAn toEZ AA tan {OHR
CAG tcac| |l tcac toEz el toEZ
L% ; loHO e ICAG ! tono
DOH t <~ t
RAC e | OEA DoH toEA OFF
> t OH
OHO
Dout Dout 1 E@gDout 2§— Dout 2 Dout 3}—{ Dout 4 }—
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HM 5164805 Series, HM 5165805 Series

EDO Page Mode Early Write Cycle

tRASP L trP
_ N
RAS N \
N\ /
tT,
tcsH tHpC IRSH
tRCD tcas tcp tcAs tcp tcas | fCRP
CAS 5& ZZ BX f 3&ﬁ
Nn___ 7
tasc| |tcaH tasg [tCAH
Address Column 2 Column N
twes| |tweH twes | |twcH twes | |[twecH

High-Z*

Dout

* twes = twes (min)

26
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HMS5164805 Series, HM 5165805 Series

EDO Page Mode Delayed Write Cycle*'

tRASP .
L lRP
\ /
RAS
N 7 \_
] toR| 1 toR) 1o tCRE
< tcsH tHpc - tRsH
trReD | tcas tcas tcas .
= \ /N /]
CAS
\ AN 7N /
tasr ||| tasc Sl iASC . ltasc
tcAH tcaH tCAH
Address Column 1 Column 2 Column N
toyy:‘ tow] towL
tRWL
tRcs trcs trcs
A \ \ N
OO0~ N \ /0K
N_7
twp | | twp | | twp
™ T Ll -
| tpzc tpg | ., | |tbzc tpg)| .| | [tozc tbg|
tbH tpH tpH
t toep Lt N t N
] : X
DZ0_ EL Dzo —»tOED DZ0 | TSED
:tOEP > =tOEP > <tOEP »>
tOEH le» tOEHe—» tOEH e
7 ! 7 Y 4 \
o QOOXN/ N N NXXX
tcrz, | tclz, | o tolz, | |
ol toEz | 1 JOEZ ol 1LOEZ
Dout High-Z
ou
Invalid Dout Invalid Dout Invalid Dout
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HM5164805 Series, HMS5165805 Series

EDO Page Mode Read-Modify-Write Cycle* !

‘ trASP -
| LLtrP
N }
RAS
N 7 \
t t
Tl e t " HPRWC . " trsy N
CP tcp tcrP
< tReD 1. tcas o [CAS o . fcas .
\ /N /N
CAS
\ 7 N 7N
tRAD
tasr, ||l tAsc |l ol o tASC oo fASC
tRAH tcaH tcaH tcAH
Address Row Column 1 Column 2 Column N
tRWD | t% tcpw  towl tcpw tow
tawp | | tawp tawp | -
tewp RCSH, towp | ['Reg I | town tRWL
N \ N
- \ \ N/ XXX
tRes, ||| 4 twp le twp le twell 1
- ‘tDZCtDSV ‘ ‘tDZCtDS' » ‘tDZCtDSV‘
toH toH. |t
toED, = toeDp N toED, N
tbzo| | || = tbzo || || —> tbzg | | |
> <OEP| JOEP| <LOER
tOEH les] tOEH e tOEHIe—>
4 N 4 N /4 N
OF ><>< X jz \ \ X 7Z M
| > e tOHO > | lelOHO | rd toHo
tOIEA ] thA -] thA e
tcACe»| tCAC<» tCAQ4>
tAAle—» tAAl4{—> tA/—\{‘ >
- > tcpal« > topale >
trac A
e [ Llldoez  taZ V407t T e <OF7
ANEY CX X High-Z
Dout \ 4 Y 4
W \W \W
Dout 1 Dout 2 Dout N
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HMS5164805 Series, HM 5165805 Series

EDO Page Mode Mix Cycle (1)*%

trP
RAS 3 tRASP Z \
¢ tcrp
T tcp top tcp
_ 3 \ 3 ———
CAS tcas g tcas / g tcas / & tcas Z
t
t CSH tRSH
RCD
t
tweg | twen trcs tres, 0tgg:
WE Z tcPw Ltws \
tawD 5
¢ ’- tRAL
ASC||
taSR e | JRAH ) «-CAH tasg | Lo g toan tascl | [loaH
Address m Row XXX Column 1 Column 2 Column 3 Column 4
tcAL tcAL tcAL taAL tRDD
t tcDD
t t DH
tps DH DS
Din Din 1 High-Z Din 3 \:XXX
tOEll—+tOEP - twep
or - OUOOUOOOUUOOUONY [ JX00K
tcpA tcpa lorR
i em tWEZ
tAA CP. tAA
\ LOEZ e togz
toEA tAA f,‘ ICAC ¢
™ ~— oo
tCAC ||t
1 OHO toEA
CAG toon tore
S—ta— tOH
- B s
Dout \ Dout 2 >@<Dmt3 Dout 4 >—
= 7 | W—
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HMS5164805 Series, HM 5165805 Series

EDO Page Mode Mix Cycle (2) *%

trP
RAS tRASP Z \
¢ tcrp
T tcsH tep tcp tcp
S t f 3 t Yot 1ot
CAS \ cAs f \ cas . tcas CAS 'Z
trep T i i
troHR tRsH
t
tacs tron wes| |twen trcs RC2 0{22:
r——b
WE x f :
/ topw  _h sbwp : \
‘ RAL
tasc
tASR lerd Lo RAH <—>|tCAH I t_AEC> ic_iﬁH ti\gg tcaH N tcan
Address iXX Row m Column 1 XCqumn 2 Column 3 Column 4 ><>O<><><
teal ‘ teal teaL 1 teal
Ips .
t RDD
tpg|| ‘'DH IDH tcbD
. \ [
Din High-Z { Din 2 Din 3) \XXX
7
toep o toep | |
i ED t
2EP i -~ 'wep
o F - fcol]
OF / - | /
A | torR
tan tOEA tCP/i\ - twgz
t CPA t
T oA toEz tAn tAA = loEz
CAC : tOEZ "CAC ! tono
t N
RAC tme CAC t IOEA | Tt
OHO OHO tOFF
Y, h\ 7 i -
Dout Dout 1 Dout3| Dout 4
N 7 \ X ;
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HMS5164805 Series, HM 5165805 Series

Self Refresh Cycle (L-version)* 22425 26

tRP | | tRASS . tRPS
RAS / N \
N /
tt
‘tRPC= T [cRP
- tcp > L(EFL tCcHs
CAS </‘ 3
twRrp | |tWRH

toFR

[
A

tOFF

X High-Z
7

Dout
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HM 5164805 Series, HM 5165805 Series

Package Dimensions

HMS5164805])/ L.J Series
HM5165805]/ LJ Series (CP-32DC)

Unit: mm
20.95
21.38 Max
™[ o
o| o
+| +
) o &1 &
O S| ~
1 16
0.74 ©
& Q
e © o
-+l N 1
1.165 Max 3 (=} o
o +l [te]
o I\
| (o] [\
o
AVAARAARY | = G J
0.43+0.10 H 1.27 9.40£0.25
0.41+0.08"
210.10 - _
Hitachi Code CP-32DC
JEDEC Code —
Dimension including the plating thickness EIAJ Code SC-637-B
Base material dimension Weight (reference value)| 1.2 g
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HM35164805 Series, HMS5165805 Series

HMS5164805TT/LTT Series
HM5165805TT/LTT Series (TTP-32DC)

Unit: mm
20.95
21.35 Max
32 17|
nnononnoononnOonnnn ;
©
o
o]
IRIEIRIR IR IRIEIRIR IR
1 107 16
0.42+0.08
0.40+0.06 0.21® 080,
11.76 £ 0.20 —% y
ol iel:15 Max \
! | PN h 1
—0°-5° 0,50 £ 0.10 8
5 g3 3 S
£ Slo.10] 33 S
g +H|+ M
| 0wl (]
— < | .
Sls © Hitachi Code TTP-32DC
JEDEC Code MQO-133CA
Dimension including the plating thickness EIAJ Code —
Base material dimension Weight (reference value)| 0.51 g
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HM5164805 Series, HMS5165805 Series

When using this document, keep the following in mind:

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

2. 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.

3. 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.

4. 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.

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

6. 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

Hitachi, Ltd.

Semiconductor & IC Div.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100, Japan
Tel: Tokyo (03) 3270-2111

Fax: (03) 3270-5109

For further information write to:

Hitachi America, Lid. Hitachi Europe GmbH Hitachi Europe Ltd. Hitachi Asia Pte. Ltd.

Semiconductor & IC Div.
2000 Sierra Point Parkway
Brisbane, CA. 94005-1835
USA

Tel: 415-589-8300

Fax: 415-583-4207
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D-85622 Feldkirchen
Muinchen

Tel: 089-9 91 80-0

Fax: 089-9 29 30 00

Electronic Components Div.
Northern Europe Headquarters
Whitebrook Park

Lower Cookham Road
Maidenhead

Berkshire SL6 8YA

United Kingdom

Tel: 0628-585000

Fax: 0628-778322

16 Collyer Quay #20-00
Hitachi Tower
Singapore 0104

Tel: 535-2100

Fax: 5635-1533

Hitachi Asia (Hong Kong) Lid.
Unit 706, North Tower,

World Finance Centre,
Harbour City, Canton Road
Tsim Sha Tsui, Kowloon
Hong Kong

Tel: 27359218

Fax: 27306071
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Revision Record

Rev. Date Contents of Modification Drawn by Approved by

0.0 Jul. 23, 1997 Initial issue
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