HM51W16405 Series
HM51W17405 Series

16 M EDO DRAM (4-Mwordx 4-bit)
4 k Refresh/2 k Refresh

E LP’ DA E0152H10 (Ver. 1.0)

(Previous ADE-203-647D (2))
Jul. 6, 2001(K)

Description

The HM51W16405 Series, HM51W17405 Series are CMOS dynamic RAMs organized 4,194,304-word
4-bit. They employ the most advanced CMOS technology for high performance and low power. The
HM51W16405 Series, HM51W17405 Series offer Extended Data Out (EDO) Page Mode as a high speed
access mode.They have package variations of standard 300-mil 26-pin plastic SOJ and 300-mil 26-pin
plastic TSOP.

Features

e Single 3.3V (x0.3V)
» Access time: 50 ns/60 ns/70 ns (max)
e Power dissipation
O Active mode : 324 mW /288 mW /252 mW (max) (HM51W16405 Series)
: 360mW/324 mW/288 mW (max) (HM51W17405 Series)
0 Standby mode : 7.2 mW (max)
0.36 mW (max) (L-version)
» EDO page mode capability
e Long refresh period
0 4096 refresh cycles: 64 ms (HM51W16405 Series)
: 128 ms (L-version)
[0 2048 refresh cycles: 32 ms (HM51W17405 Series)
: 128 ms (L-version)
» 4 variations of refresh
0 RAS-only refresh
0 CAS-beforeRAS refresh
0 Hidden refresh
O Self refresh (L-version)

Elpida Memory, Inc. is a joint venture DRAM company of NEC Corporation and Hitachi, Ltd.



HM51W16405 Series, HM51W17405 Series

» Battery backup operation (L-version)
» Test function
0 16-bit parallel test mode

Ordering Information

Type No. Access time Package
HM51W16405S-5 50 ns 300-mil 26-pin plastic SOJ
HM51W16405S-6 60 ns (CP-26/24DB)
HM51W16405S-7 70 ns

HM51W16405LS-5 50 ns

HM51W16405LS-6 60 ns

HM51W16405LS-7 70 ns

HM51W17405S-5 50 ns

HM51W17405S-6 60 ns

HM51W17405S-7 70 ns

HM51W17405LS-5 50 ns

HM51W17405LS-6 60 ns

HM51W17405LS-7 70 ns

HM51W16405TS-5 50 ns 300-mil 26-pin plastic TSOP I
HM51W16405TS-6 60 ns (TTP-26/24DA)
HM51W16405TS-7 70 ns

HM51W16405LTS-5 50 ns

HM51W16405LTS-6 60 ns

HM51W16405LTS-7 70 ns

HM51W17405TS-5 50 ns

HM51W17405TS-6 60 ns

HM51W17405TS-7 70 ns

HM51W17405LTS-5 50 ns

HM51W17405LTS-6 60 ns

HM51W17405LTS-7 70 ns
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HM51W16405 Series, HM51W17405 Series

Pin Arrangement

HM51W16405S/LS Series HM51W16405TS/LTS Series
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(Top view)

Pin Description

Pin name Function

A0 to All Address input
— Row/Refresh address A0 to A1l

— Column address

AO to A9

/01 to 1/104 Data input/Data output

RAS Row address strobe
CAS Column address strobe
WE Read/Write enable

OE Output enable

Ve Power supply

Vs Ground
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HM51W16405 Series, HM51W17405 Series

Pin Arrangement

HM51W17405S/LS Series

HM51W17405TS/LTS Series

N\
Vee |1 26| | Ves Vee | |12 O 2% | Vs
o1 E 2 25(| | o4 vor| |2 25 | | o4
o2 |3 24| |uos voz2| | 3 24 | |uos
WE| |4 23| | cAs WE| |4 23| |CAS
RAS| ||s 22| | oE RAS| |5 22| |OE
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Vee | |13 14 Jvge Vee | |13 14| Jvg
(Top view) (Top view)
Pin Description
Pin name Function
AO to A10 Address input

— Row/Refresh address A0 to A10

— Column address

A0 to A10

/01 to /04 Data input/Data output

RAS Row address strobe
CAS Column address strobe
WE Read/Write enable

OE Output enable

Vee Power supply

Vs Ground

NC No connection
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Block Diagram(HM51W16405 Series)

RAS CAS WE  OE
Yy v v v

Timing and control

\

A0 : Column decoder
Al ——®— Column
to : address 4M array
. | buffers
A9
[ 4M array
g /01
¢ g I/0 buffers to
: Row g 4M array /04
address | .| &
buffers [ ”
AL0 ——P 4M array
A1l —P
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Block Diagram(HM51W17405 Series)
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Data Sheet E0152H10 ELPIDA
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Absolute Maximum Ratings

Parameter

Symbol Value Unit
Voltage on any pin relative to Vg Vi, —-05t0V,+05(<+4.6V (max)) V
Supply voltage relative to Vg Ve -0.5to +4.6 Y
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —55to +125 °C
Recommended DC Operating ConditiongTa = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 3.0 3.3 3.6 \% 1,2
Input high voltage Vi, 2.0 — Vee+03 V 1
Input low voltage A -0.3 — 0.8 \Y, 1

Note: 1. All voltage referred to V.

Data Sheet E0152H10 ELPIDA



HM51W16405 Series, HM51W17405 Series

DC Characteristics
(Ta=0to +70°C, ¥.=3.3V £ 0.3V, \{(;= 0 V) (HM51W16405 Series)

HM51W16405
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*': *? lecy — 90 — 80 — 70 mA tee = Min
Standby current leen — 2 - 2 — 2 mA TTL interface
RAS, CAS =V,,
Dout = High-Z
-1 — 1 — 1 mA CMOS interface
RAS,CAS =2V..-0.2V
Dout = High-Z
Standby current cc2 — 100 — 100 — 100 pA CMOS interface
(L-version) RAS, CAS>V_..-0.2V
Dout = High-Z
RAS-only refresh current* locs — 9 — 80 — 70 mA tee = Min
Standby current** lecs — 5 — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh lecs — 90 — 80 — 70 mA tre = Min
current
EDO page mode current**** |, — 80 — 70 — 65 mA type = MiN
Battery backup current lcco — 300 — 300 — 300 pA CMOS interface
Dout = High-Z, CBR
refresh: tyc =31.3 us
tras < 0.3 Us
Self refresh mode current lecns — 200 — 200 =— 200 pA CMOS interface
(L-version) RAS, CAS <0.2V
Dout = High-Z
Input leakage current I, -10 10 -10 10 -10- 10 pA OV<Vin<46V
Output leakage current lo -10 10 -10 10 -10 10 _pA 0V<Ving46V
Dout = disable
Output high voltage Vou 24 Vo 24 Vo 24 Vo V High lout = -2 mA
Output low voltage Voo 0 04 O 04 0 04 V Low lout =2 mA

Notes : 1. |.. depends on output load condition when the device is selected. |I.. max is specified at the
output open condition.

2. Address can be changed once or less while RAS = V..
3. Address can be changed once or less while CAS = V,,,.
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HM51W16405 Series, HM51W17405 Series

DC Characteristics
(Ta=01to +70°C, Y= 3.3V £ 0.3V, \{(;= 0 V) (HM51W17405 Series)

HM51W17405
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*'s *? lecs — 100 — 90 — 80 mA tee = Min
Standby current | — 2 - 2 — 2 mA TTL interface
RAS, CAS =V,,
Dout = High-Z
-1 — 1 — 1 mA CMOS interface
RAS,CAS =2V..-0.2V
Dout = High-Z
Standby current cc2 — 100 — 100 — 100 pA CMOS interface
(L-version) RAS, CAS>V_..-0.2V
Dout = High-Z
RAS-only refresh current* locs — 100 — 9% — 80 mA tre = Min
Standby current** lecs — 5 . — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh lecs — 100 — 90 — 80 mA tre = Min
current
EDO page mode current**** |, — 90 — 80 — 75 mA type = MiN
Battery backup current lcco — 300 — 300 — 300 pA CMOS interface
Dout = High-Z, CBR
refresh: tyc = 62.5 us
tras < 0.3 Us
Self refresh mode current lecns — 200 — 200 — 200 pA CMOS interface
(L-version) RAS, CAS <0.2V
Dout = High-Z
Input leakage current I, -10 10 -10 10 -10 10 pA 0OV<Vin<46V
Output leakage current lo -10 10 -10 10 -10 10 pA 0V<Ving46V
Dout = disable
Output high voltage Vou 24 Vo 24 Vo 24 V. V High lout = -2 mA
Output low voltage Voo 0 04 O 04 0 04 V Low lout =2 mA

Notes : 1. |.. depends on output load condition when the device is selected. I.. max-is specified at the
output open condition.

2. Address can be changed once or less while RAS = V..
3. Address can be changed once or less while CAS = V,,,.
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HM51W16405 Series, HM51W17405 Series

Capacitance(Ta = 25°C, .. = 3.3V £ 0.3 V)

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) C,, — 7 pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. CAS =V, to disable Dout.

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

AC Characteristics (Ta = 0t0 +70°C, V. = 3.3V £ 0.3 V, \{;= 0 V) *1 *2 %18

Test Conditions

* Inputrise and fall time: 2 ns

e Inputlevels: \( =0V,;V,=3V

* Input timing reference levels:-0.8 V, 2.0 V

e Output timing reference levels: 0.8V, 2.0V

e Outputload: 1 TTL gate +,q100 pF) (Including scope and jig)

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

HM51W16405/HM51W17405

-5 -6 -7

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 84 — 104 — 124 — ns

RAS precharge time tep 30 — 40 — 50 — ns

CAS precharge time tep 8 = 10 — 13  — ns

RAS pulse width tras 50 10000 60 10000 70 10000 ns

CAS pulse width tens 8 10000 10 10000 13 10000 ns

Row address setup time tasr 0 — 0 — 0 — ns

Row address hold time tran 8 — 10 @ — 100 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tean 8 — 10 — 13 — ns

RAS to CAS delay time trco 12 37 14 45 14 52 ns

RAS to column address delay time  tq,, 10 25 12 30 12 35 ns 4
RAS hold time tron 10 — 13 — 13 — ns

CAS hold time tesn 35 — 40 — 45 — ns

CAS to RAS precharge time tere 5 — 5 — 5 — ns

OE to Din delay time tomo 13 — 15 — 18 = ns 5
OE delay time from Din toso 0 — 0 — 0 — ns 6
CAS delay time from Din tose 0 — 0 — 0 2 ns 6
Transition time (rise and fall) t; 2 50 2 50 2 50 ns 7

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

Read Cycle
HM51W16405/HM51W17405
-5 -6 -7

Parameter Symbol Min  Max Min Max Min Max Unit Notes

Access time from RAS trac — 50 — 60 — 70 ns 8,9, 20

Access time from CAS téne — 13 — 15 — 18 ns 9, 10, 17,
20

Access time from address tan — 25 — 30 — 35 ns 9,11, 17,
20

Access time from OE toca — 13 — 5 — 18 ns 9,20

Read command setup time tres — — — ns

Read command hold time to CAS  t., — — — ns 12

Read command hold time from trenr 50 — 60 — 70 — ns

RAS

Read command hold time to RAS  tqg, 0 v 0 — 0 — ns 12

Column address to RAS lead time  tg,, 25 — 30 — 35 — ns

Column address to CAS lead time  t.,, 15 — 18 — 23 — ns

CAS to output in low-Z to, 0 — 0 — 0 — ns

Output data hold time ton 3 — 3 — 3 — ns 22

Output data hold time from OE tono 3 — 3 — 3 — ns

Output buffer turn-off time torr — 13 — 15 — 15 ns 13, 22

Output buffer turn-off to OE toez — 115] — 15 — 15 ns 13

CAS to Din delay time teon i — 15 — 18  — ns 5

Output data hold time from RAS  t., 3 — 3 — 3 — ns 22

Output buffer turn-off to RAS torr — 13 — 15 — 15 ns 22

Output buffer turn-off to WE tyes — iR — 15 — 15 ns

WE to Din delay time tweo 13 — 15 « — 18« — ns

RAS to Din delay time trop 13 — 15 — 18 — ns

RAS next CAS delay time trnco 50 — 60 — 70— ns

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

Write Cycle

HM51W16405/HM51W17405

-5 -6 -7
Parameter Symbol Min  Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 14
Write command hold time et 8 — 10 — 13 — ns
Write command pulse width twe 8 — 10 — 10 — ns
Write command to RAS lead time  tq,, 8 — 10 — 13 — ns
Write command to CAS lead time  tg,, 8 — 10 — 13 — ns
Data-in setup time tos 0 — 0 — 0 — ns 15
Data-in hold time ton 8 — 10 — 13 — ns 15
Read-Modify-Write Cycle

HM51W16405/HM51W17405

-5 -6 -7
Parameter Symbol Minn Max Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 1117 — 135 — 161 — ns
RAS to WE delay time trwn 67 — 79— 92 — ns 14
CAS to WE delay time town 30 — 3 — 40 — ns 14
Column address to WE delay time  t,,, 42 — 49 — 57 — ns 14
OE hold time from WE toen 13— 15 — 18 — ns
Refresh Cycle

HM51W16405/HM51W17405

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) teq 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tep 8 — 10 — 10 — ns
WE setup time (CBR refresh cycle) tyee 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle)  tye. 8 — 10 — 10 — ns
RAS precharge to CAS hold time  tqec 5 — 5 — 5 — ns

Data Sheet E0152H10 ELPIDA
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HM51W17405 Series

EDO Page Mode Cycle

HM51W16405/HM51W17405

-5 -6 -7
Parameter Symbol Min Max Min  Max Min Max Unit  Notes
EDO page mode cycle time tupc 20 — 25 — 30 — ns 21
EDO page mode RAS pulse width _tasep — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  teo, — 30 — 35 — 40 ns 9,17, 20
RAS hold time from CAS precharge tqpp, 30 — 3% — 40 — ns
Output data hold time from CAS low tp, — 3 — 3 — ns 9,17
CAS hold time referred OE teoL — 10 — 13 — ns
CAS to OE setup time teor 5 — 5 — 5 — ns
Read command hold time from trenc 30 — 35 — 40 — ns
CAS precharge
EDO Page Mode Read-Modify-Write Cycle

HM51W16405/HM51W17405

=5 -6 -7
Parameter Symbol Min  Max< Min = Max Min Max Unit Notes
EDO page mode read- modify-write t,oppc 57 — 68 — 79 ns
cycle time
WE delay time from CAS precharge tep, 45 — 54 — 62 ns 14
Test Mode Cycle #°

HM51W16405/HM51W17405

-5 -6 -7
Parameter Symbol Min  Max Min Max Min Max. Unit Notes
Test mode WE setup time tyrs 0 — 0 — 0 — ns
Test mode WE hold time tyrn 8 — 10 — 10 — ns
Refresh (HM51W16405 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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HM51W16405 Series, HM51W17405 Series

Refresh (HM51W17405 Series)

Parameter Symbol Max Unit Notes
Refresh period trer 32 ms 2048 cycles
Refresh period (L-version) trer 128 ms 2048 cycles
Self Refresh Mode(L-version)

HM51W16405L/HM51W17405L

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — 100 — ps
RAS precharge time (self refresh)  tges 90 — 110 — 130 — ns
CAS hold time (self refresh) teds -50 — 50 — 50 — ns

Notes: 1.
2.

9.

10.
11.
12.
13.

14.

AC measurements assume t; = 2 ns.

An initial 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). If
the internal refresh counter is used, a minimum of eight CAS-before-RAS refresh cycles are
required.

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

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

Either togp OF topp must be satisfied.

Either ty,, or t,,c 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).

Assumes that ts.p < trep (Max) and tgun < trap (MaX). If tzep OF tryp IS greater than the maximum
recommended value shown in this table, t;,. exceeds the value shown.

Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

Assumes that tyep = trep (Max) and tyep + teac (Max) =ty + tys (Max).

Assumes that tg,p = trap (Max) and tgep + toae (Max) < tgup + tas (Max).

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

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

twess trwor tewns Tawo @Nd tepy @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 tqyp
2 tawp (min), tewn 2 tewn (min), and tawo 2 tawp (min), or tewn 2 tewo (min), Eawn 2 Lawo (min) and tepw 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.

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

15. These parameters are referred to CAS leading edge in early write cycles and to WE leading
edge in delayed write or read-modify-write cycles.

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

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

19. The 16M DRAM offers a 16-bit time saving parallel test mode. Address CAO and CA1 for the 4M
x4 are don’t care during testmode. Test mode is set by performing a WE-and-CAS-before-RAS
(WCBR) cycle. In 16-bit parallel test mode, data is written into 4 bits in parallel at each I/0 (1/01
to 1/04) and read out from each I/O.

If 4 bits of each I/O are equal (all 1s or 0s), data output pin is a high state during test mode read
cycle, then the device has passed. If they are not equal, data output pin is a low state, then the
device has failed.

Refresh during test mode operation can be performed by normal read cycles or by WCBR
refresh cycles.

To get out of test mode and enter a normal operation mode, perform either a regular CAS-
before-RAS refresh cycle or RAS-only refresh cycle.

20.In a test mode read cycle, the value of t,,c, tas, tcac @nd tep, is delayed by 2 ns to 5 ns for the
specified value. These parameters should be specified in test mode cycles by adding theabove
value to the specified value in this data sheet.

21.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, + 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).

22. 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 to; and tge.

23. Please do not use tg,gs timing, 10 ps < tzass < 100 ps. During this period, the device is in
transition state from normal operation mode to self refresh mode. If t.,s > 100 us, then RAS
precharge time should use t5,¢ instead of tg.

24. If you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR
refresh should be executed within 15.6 ps immediately after exiting from and before entering
into self refresh mode.

25.1f you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 4096 or 2048
cycles (4096 cycles: HM51W16405 Series, 2048 cycles: HM51W17405 Series) of distributed
CBR refresh with 15.6 ps interval should be executed within 64 or 32 ms (64 ms: HM51W16405
Series, 32 ms: HM51W17405 Series) immediately after exiting from and before entering into the
self refresh mode.

26. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from
self fresh mode, all memory cells need to be refreshed before re-entering the self refresh mode
again.

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

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

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

Timing Waveforms*?’
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HM51W16405 Series, HM51W17405 Series

Early Write Cycle
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Delayed Write Cycles'®
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HM51W16405 Series, HM51W17405 Series

Read-Modify-Write Cycle **®
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HM51W16405 Series, HM51W17405 Series

RAS-Only Refresh Cycle
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CAS-Before-RAS Refresh Cycle
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_ VA tT= - 1% NS 4
CAS /
/
t
«-CP > twrp| | tWRH tcp

PALL 4 ,‘ >
. /4
WE

Address
toFR
Pl
LoFF
\ :
Dout 7} High:Z
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HM51W16405 Series, HM51W17405 Series

Hidden Refresh Cycle

-t tRC -t tRC -t tRC L
- tRAS o < tRP. |« RAS| [IRR| | tRAS | [, tRP
\ /N \ / \
RAS
N / N\ /
tT
<IRSH, | « CHR | || | tcRP,
trRcD
CAS 5& Z
N\ /
_ trRaD | tRAL
tasr| [IRAH tasgl | teAH
/ A
Address Row Column ><
N\ /
tWRH < tRRH
<«  (WRP > et
JRes || RRAGIWRE - twrn| | TR
7 \/I 3 3
WE % % % % / w/ N\
N
twED
Ibzc <L VED
. | teon
High-Z - ROR
, N 'gh- 7
. tbzo| toEp
tOEA
OE /
o W WX i
N /
<ICAC JLOEZ
i . o iwer
t - > " toHo
- RAC - ‘OFF=
tcLz _ toH_
[ e
/ \
Dout Dout 5—
\ /
‘ toFR
tOHR

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

EDO Page Mode Read Cycle

trp
tRNCD . t
RAS \ tRaSP = \
X
¢ THpc thpc teprH tcrp
T tesH i icp t
le——CP — ~CP| trsy
r 3 —\ A —
CAS \. tcas & tcas z g tcas / & tcas Z
tRCHR | IRCHC
thes trdy [RCS LRRH
e iy ~—|'rRcH
tRAL
tASR [ [RAH fASC tcAH tasc| |tean tasq |tcan tasc.| |fcaH tweD
Address m Row m Column 1 X >< Column ZWX Column 3 Column 4 ><><><
teal teal teal teal
tRDD
tpzc tcpD
Din High-Z ]
\
tbzo fcoL tcop
; > -~ r+> tOED
oe L \ 100X
t t
toEA tcpa CPA tOFR
! A | | ltoez t‘fPA Y\ onR
<TCAQ teac| |~ tAA toez | I ™| OFZ
AA twez OHO CAGH | Lo icAC = tono
|| toea " .t
tRAC ~—| tboH toEa OFF
> toHO OH
Dout § Dout 1 E §Dout 2( 7Dout 2 @{Dout 3‘—{ Dout 4 |—

24
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HM51W16405 Series, HM51W17405 Series

EDO Page Maode Early Write Cycle

- trasP X trp
_ \
RAS \ \
N\ /|
tg
B tesh L thpc . L RSH_
. trep L teas,| | tep | |teas || fter | |, tcas | [cre
ors NN /R
N/
tasc| |tcan tasc| |tcan
[ | R —
Column 2 Column N >©<><><><><
twes | |twen, twes | | wen twes | [twen

Din

High-z*

Dout

* twes = twes (min)
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HM51W16405 Series, HM51W17405 Series

EDO Page Mode Delayed Write Cycles*®

P tRASP -
WLl IRP
-\
RAS |\ X
N /
tr tcp. _ tcp e tCRE
tcsH . tHpPC . - LRSH
trRcD tcas = _ tcas = P tcas
e /N /|
CAS Z X X
XK 7 N / N\ 7Z
<IASC ol L tAsc ol LtASC
tcad tcan tcaH
Column1 Column 2 Column N XW
towL tcwL towL
|- [ :
RWL
trcs, | trcs trcs
\ \ \
w0000} \ /O
twe | | | twe | | | twe| | |
T I~ \ -
.| | tbzc tbs . | |[tbzc tps . .| |_[tozc tbg
oy, o 1DH o {DH
. } Gin 6in gin
N [\ N_
tDZO‘ tDZO‘ tDZO‘ N
tOED toED tOED
tOEH|<»! tOEH ] tOEH <>
4 4 /4
o COOON/ NN/ NN N
terz, | tciz, | | tciz, | |
1 {OEZ tOEZ ol lOEZ
Dout High-Z
ou
Invalid Dout Invalid Dout Invalid Dout
Data Sheet E0152H10 ELPIDA

26




HM51W16405 Series, HM51W17405 Series

EDO Page Mode Read-Modify-Write Cycle*®

- tRASP »
| LtrP
_ 3
RAS I\
N 7
tr| | _ tHPRWC
ter | | tcp | | l«tRSH tcrp
<« RCD. |, tcas - tcas . CAS ]
_ \ /N /N /|
CAS \ /N /N /
\ / N\ / N /
tRAD
tAsR, || tasc, ol Lo tASC »llo tASC
tRAH tcaH tcaH tcaH
Address Row Column 1 Column 2 Column N
fRwo tewy tcpw | towl fecpw tewy
tawD tAwD tawd ) [
towp | (tres | [, towp | ftres, | | towp | | TRWL
o \ \
WE \
trRes, ||| twp L twe |
o |l tozc tos | tDze 'S |
oH
- toED - toep
tbzo| | || —> tozo || || —™
LOEH la—»| tOEH
/ /
oF i / N /
‘ Z <«lOHO > | L« lOHO
tO‘EA L» thA -
tCACle>] {CAC<—»
taAAle—» . t,‘AAk
- > CPA«
trAC !
e lt
tcLz loez  toz {oEz
/N /N
D N N
out 4 4
(W N
Dout 1 Dout 2
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HM51W16405 Series, HM51W17405 Series

EDO Page Made Mix Cycle (1)

D
>
[@p)

Address

Din

Dout

trp
\ trASP T b
,t L
t tcrp
T tep tcp tep
3 \ 1\ —
tcas | \ tcas tcas / \_tcas || f
Ay \= - gl
t
CSH trsH
trep
tWCS tWCH tRCS tRCS 0{;23
: ‘
T AWD [
t W tRAL
tASR o JRA!A-is‘i tcaH tasc ({tcaH tffs tcan tascl, | [tean
11
KXX Row XXX Column 1 X ><><XColumn 2X><><><><><><><><Column 3 >O<>< Column 4
t t t
CAL 1 CAL 1 CAL ! teaL tRDD
t
tos toH tps | LM tcop
Din 1 High-Z Din 3 ( X %
toED L .
~* 'WED
t t
tcpa CPA OFR
= tWEZ
tan tcpA tan
\ toEz e togz
toEA tAA s tcAC ¢
" [~— loHo
tcAC||t,
fcac === | "OHO IOEA t
tDOH ] > OFF
| e | o
Dout 2 Dout 3| Dout 4 >—
\r 7 \ 7

28
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HM51W16405 Series, HM51W17405 Series

EDO Page Made Mix Cycle (2)

tRNCD trp
— t \
RAS \ RASP Z
he " \
¢ tcrp
T tesH tep tcp
J . 3 \ A
CAS \. tcas f & tcas K\ tcas / & tcas Z
trep t =
tRCHR 'RSH
t
tres tren|twes| [twer trcs Rez %RRH
’4» - > ‘RCH
__ 1 fa
WE tcpw  diwe
I 1] {RAL
tasc|| t
CAH t
tASR el | RAH tasc EE/iH AsC| |tcaH t‘A‘SCH tcan
Address @ Row XXX Column 1 X XColumn 2 Column 3 X>< Column 4 >O<><
teal ‘ teal teal 1 teal
tps
tps|| toH toH %BB
Din High-Z Din 2 Din 3 \M
If toED tcop
OED > s -+ twep
i
_ tcol]
OE I / - J /
. | toFr
tan OFA tcpa «| twez
T
toEA o t?:: taAn ] togz
fcac EZ toEz ‘tCAC « - toro
tRAC tcac T
—]
tomo ™ toho  |-CEA EOFF
/L B 7 7L X OH
Dout Dout 1 Dout3 Dout4 |)——
\L / \ \ ]
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HM51W16405 Series, HM51W17405 Series

Test Mode Cycle*'®

* k%

_Set Cycle* | Test Mode Cycle _Reset Cycyle‘ Normal Mode

Y

Nl awa
: ANV

* CBR or RAS-only refresh
*  Address, Din, OE: H or L

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

Test Mode Set Cycle

Bl tRC L
- tRp ol | {RAS ol | tRP
/ \ / \
RAS 4/ \ \—
N
tRPC tCsr tCHR _tRPC_ tcrp
- Bl - B L Bl -
T e
/ \ BN / L\
CAS /
7
<« CP o ltwrs | | twrHy | ftcp -
: )OOV

toFr

to

Y

FF_

-

High-Z

Dout

N
/7[
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31




HM51W16405 Series, HM51W17405 Series

Self Refresh Cyclg(L-version)*?® *24 x25. %26

trp tRASS

\

= S )

trRPC amn
-

tcp =r‘tCSR

-t

CAS {/

tcHs

tRPS

twrp | | twRH
(| |

s

tcrp
"

toFR

<« LOFF

High-Z

Dout

\k/"
Pt

Data Sheet E0152H10 ELPIDA
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HM51W16405 Series, HM51W17405 Series

Package Dimensions

HM51W16405S/LS Series
HM51W17405S/LS Series (CP-26/24DB)

Unit: mm

16.90
17.27 Max
26 21 19 14

i 8 o Y N e O O Y e s e M

of 2

o o

+H| o H

g

O T OO0 0nT 'S “5 v
1 68 13
0.74 ©

N

S S

+ )

o o~ +

1.30 Max re} e
% %2 2
\ & o
= N
0.19
0.43 +0.10 M
0.41 £0.08
2.54 0.10
Hitachi Code CP-26/24DB
JEDEC Conforms
Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.8 g
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HM51W16405 Series, HM51W17405 Series

HM51W16405TS/LTS Series
HM51W17405TS/LTS Series (TTP-26/24DA)

Unit: mm
17.14
17.54 Max
26 21 19 14
noannan naonnonan
o
©
~
o
oToom gooood
1 6 8 13
0.80
0.42 £ 0.08 M
0.21
0.40+0.06 9.22 +0.20 — |
: 1.15 Max %\
T ImTmImTm | ¢ ——\ 0°- 5°) ) ©
0.50+0.10 ©
x 2.54 oS g ﬂ ~g
= oo ©
+
] £l g
— < N
1 o
o|o Hitachi Code TTP-26/24DA
JEDEC Conforms
Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.30 g
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HM51W16405 Series, HM51W17405 Series

Cautions

1.

Elpida Memory, Inc. neither warrants nor grants licenses of any rights of Elpida Memory, Inc.’s jor any

third party’s patent, copyright, trademark, or other intellectual property rights for information con

tained

in this document. Elpida Memory, Inc. bears no responsibility for problems that may arise with third

party’s rights, including-intellectual property rights, in connection with use of the information con
in this document:

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

tained

have

Elpida Memory, Inc. makes every attempt to ensure that its products are of high quality and reliability.

However, contact Elpida Memory, Inc. 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.

Design your application so that the product is used within the ranges guaranteed by Elpida Memory,

Inc. particularly for maximum rating, operating supply voltage range, heat radiation characterist
installation conditions and other characteristics. Elpida Memory, Inc. bears no responsibility for

cs,
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 Elpida Memory, Inc. product @
cause bodily injury, fire or other consequential damage due to operation of the Elpida Memory,
product.

This product is not designed to be radiation resistant.

No one is permitted to reproduce or duplicate, in any form, the whole or part of this document w
written approval from Elpida Memory, Inc..

Contact Elpida Memory, Inc. for any questions regarding this document or Elpida Memory, Inc.
semiconductor products.

© Elpida Memory, Inc.2001
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