HM51W17800 Series

2,097,152-word X 8-bit Dynamic RAM

HITACHI

ADE-203-664C (Z)
Rev. 3.0
Feb. 24, 1997

Description

The Hitachi HM51W17800 is a CMOS dynamic RAM organized 2,097,152-word x 8-bit, It employs the
most advanced CMOS technology for high performance and low power. The HM51W17800 offers Fast
Page Mode as a high speed access mode. Multiplexed address input permits the HM51W17800 to be
packaged in standard 28-pin plastic SOJ and 28-pin TSOP.

Features

e Single 3.3V (#0.3V)
¢ Access time: 50 ns/60 ns/70 ns (max)
e Power dissipation
— Active mode: 396 mW/360 mW/324 mW (max)
— Standby mode
e 7.2 mW (max)
¢ 0.54 mW (max) (L-version)
¢ Fast page mode capability
¢ Refresh cycles
— 2048 refresh cycles
e 32ms
e 128 ms (L-version)
¢ 4 variations of refresh
— m-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)
¢ Battery backup operation (L-version)
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HMS51W17800 Series

Ordering Information

Type No. Access time Package
HMS1W17800J-5 50 ns 400-mil 28-pin plastic SOJ (CP-28DA)
HM51W17800J-6 60 ns
HMS51W17800J-7 70ns
HMS51W17800LJ-5 50 ns 400-mil 28-pin plastic SOJ (CP-28DA)
HM51W17800LJ -6 60 ns
HM51W17800LJ -7 70 ns
HM51W17800S-5 50 ns 300-mil 28-pin plastic SOJ (CP-28DNA)
HM51W17800S-6 60 ns
HM51W17800S-7 70 ns
HM51W17800LS-5 50 ns 300-mil 28-pin plastic SOJ (CP-28DNA)
HM51W17800LS-6 60 ns
HM51W17800LS-7 70 ns
HM51W17800TT-5 50 ns 400-mil 28-pin plastic TSOP Il (TTP-28DA)
HM51W17800TT-6 60 ns
HM51W17800TT-7 70 ns
HM51W17800LTT-5 50 ns 400-mil 28-pin plastic TSOP Il (TTP-28DA)
HM51W17800LTT-6 60 ns
HM51W17800LTT-7 70 ns
HM51W17800TS-5 50 ns 300-mil 28-pin plastic TSOP Il (TTP-28DB)
HM51W17800TS-6 60 ns
HM51W17800TS-7 70 ns
HM51W17800LTS-5 50 ns 300-mil 28-pin plastic TSOP |l (TTP-28DB)
HM51W17800LTS-6 60 ns
HM51W17800LTS-7 70 ns
2
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HM51W17800 Series

Pin Arrangement

HMS51W17800J/LJ Series HMS51W17800TT/LTT Series
HMS51W17800S/LS Series HM51W17800TSILTS Series
Voo |1 e 28|( ] ves Voo L] 1 O 28 [Vss
woo[ |2 27| Jvor voo | 2 27 | Juor
vor [ |3 26| vos vor |_| 3 26 | ]wos
voz| |la 25| ] vos voz [ | 4 25| |vos
vos[ ||s 24| | vos vos[ | s 24| |uo4
wE[ ||s 23| | cAs weE |6 23| |cAS
ras[ ||7 22| |OE RAS[ | 7 22| |OE
NI IiE: 21| A9 ne| |8 21 [ JA9
a0 ||o 20|[ ] A8 ao[ |9 20 [ |ne
po[_Jio 19| _] a7 a0 |10 19| a7
A 18||_] A6 a1 18| |6
az[_|ire 17]_] as a2 |12 17| ]as
A3 |13 16|| ] A4 as[ |13 16 [ ]Aa
Ve[ |14 15| | Vgs Voo [ ] 14 15[ Ve
(Top view) (Top view)

Pin Description

Pin name Function

A0 to A10 Address input
Row/Refresh address A0 to A10
Column address A0 to A9

1/00 to 1VO7 Data input/data output
RAS Row address strobe
CAS Column address strobe
WE Read/Write enable

OE Output enable

Vee Power supply

Vss Ground

NC No connection

HITACHI
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HM51W17800 Series

Block Diagram
RAS CAS WE OE
Timing and control
AD —9— _—_> Column decoder
Al Column 2M array
. * | address
(o] . PN
" | buffers 2M array —
A9 ® 2M array
L %‘3 2M array > 100
. o /O buffers to
8 PR
« | Row N 2M array — 107
* | address _ & 2M array ==
buffers v
2M array —=
A10 » 2M array o
Absolute Maximum Ratings
Parameter Symbol Value Unit
Voltage on any pin relative to V¢ Vs —05to+4.6 \
Supply voltage relative to Vg Vee -0.5to +4.6 \
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
4
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HM51W17800 Series
Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symboi Min Typ Max Unit Notes
Supply voltage Vee 3.0 3.3 3.6 Vv 1,2
Input high voltage Vi 2.0 — Vee+03  V 1
Input low voltage \'A -03 — 0.8 A 1

Notes: 1. All voltage referred to Vg

HITACHI
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HMS51W17800 Series

DC Characteristics (Ta =0to +70°C, V. =33V 103V, V =0V)

HM51W17800
-5 -6 -7

Parameter Symbol Min Max Min Max Min Max Unit Test conditions

Operating current** *2 lees — 110 — 100 — 90 mA tg,.=min

Standby current leco - 2 - 2 — 2 mA  TTL interface
RAS, CAS =V,
Dout = High-Z

Standby current — 1 — 1 — 1 mA  CMOS interface
RAS, CAS 2V . — 0.2V
Dout = High-Z

Standby current (L-version) 1., — 150 — 150 — 150 pA  CMOS interface
RAS, CAS 2 V.- 0.2V
Dout = High-Z

RAS-only refresh current*? 1., — 110 — 100 — 90 mA ty.=min

Standby current™ lecs — 5§ — 5 — 5 mA BAS=V,
CAS =V,
Dout = enable

CAS-before-RAS refresh lcs — 110 — 100 — 90 mA t,.=min

current

Fast page mode current*" *° |, — 100 — 90 — 85 mA t,.=min

Battery backup current** lecto — 400 — 400 — 400 pA CMOS interface

(Standby with CBR refresh) Dout = High-Z

(L-version) CBR refresh: t,. = 62.5 us
tras 0.3 us

Self refresh mode current |, — 250 — 250 — 250 pA  CMOS interface

(L-version) RAS, CAS 0.2V
Dout = High-Z

Input leakage current 1, -10 10 -10 10 -10 10 pA 0V<Vin<46V

Output leakage current lo -10 10 -10 10 -10 10 pA OV<Vout<46V
Dout = disable

Output high voltage Von 24 Voo 24 Vi 24 Vo, V High lout = -2 mA

Output low voltage Voo 0 04 0 04 0 04 V Low lout =2 mA

Notes: 1.

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,..

4, CAS=L(<0.2V)while RAS =L (<0.2V).

HITACH)
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HM51W17800 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) Cp — 7 pF 1,2

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

AC Characteristics (Ta=010 +70°C, Vo =33V 03V, V=0 V)28

Test Conditions

¢ Input rise and fall time: 5 ns

s Input timing reference levels: 0.8 V,2.0V

¢ Qutput timing reference levels: 0.8 V,2.0V

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

HITAMCHI
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HMS51W17800 Series

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

HM51W17800

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time  t. 90 — 110 — 130 — ns
RAS precharge time tae 30 — 40 — 50 — ns
CAS precharge time ten 8 — 10 — 10 — ns
RAS pulse width tras 50 10000 60 10000 70 10000 ns
CAS pulse width teas 13 10000 15 10000 18 10000 ns
Row address setup time tasr 0 — 0 — 0 — ns
Row address hold time | — 10 — 10 — ns
Column address setup time tasc 0 — 0 —_ 0 — ns
Column address hold time tean 8 — 10 — 15 — ns
RAS to CAS delay time treo 18 37 20 45 20 52 ns
RAS to column address delay time t,,, 13 25 15 30 15 35 ns
RAS hold time task 13 — 15  — 18 — ns
CAS hold time tesn 50 — 60 — 70 — ns
CAS to RAS precharge time tere 5 — 5 — 5 — ns
OE to Din delay time toen 13 — 15 — 18 — ns 5
OE delay time from Din tozo 0 — 0 — 0 — ns 6
CAS delay time from Din toxc 0 — 0 — 0 — ns 6
Transition time (rise and fall) te 3 50 3 50 3 50 ns 7
8
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HM51W17800 Series

Read Cycle

HM51W17800

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS taac — 50 — 60 — 70 ns 8,9
Access time from CAS teac — 183 - 15 - 18 ns 9,10, 17,
Access time from address taa — 25 — 30 — 35 ns 9, 11,17,
Access time from OE toea — 13 —- 15 — 18 ns 9
Read command setup time tacs 0 — 0 —_ 0 - ns
Read command hold time to CAS t., 0 - 0 - 0 — ns 12
Read command hold time to RAS t,, 0 — 0 — 0 — ns 12
Column address to RAS lead taa 25 — 30 — 3B — ns
time
Column address to CAS lead tea 25 — 30 — 3 — ns
time
CAS to output in low-Z tes 0 — 0 - 0 —  ns
Output data hold time ton 3 —_ 3 —_ 3 — ns
Output data hold time from OE  t,, 3 — 3 — 3 — ns
Output buffer turn-off time torr — 13 —_ 15 — 15 ns 13
Output buffer turn-off to OE toez — 183 - 15 — 15 ns 13
CAS to Din delay time teoo 13 — 15 — 18 — ns 5
Write Cycle

HM51W17800

-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 twen 8 - 10 - 15 — ns
Write command pulse width twe 8 —_ 10 — 10 — ns
Write command to RAS lead time t,,, 13 — 15 — 18 — ns
Write command to CAS lead time t,, 13 — 15 — 18 — ns
Data-in setup time tos — 0 — 0 — ns 15
Data-in hold time ton — 10 — 15 — ns 15

9
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HM51W17800 Series

Read-Modify-Write Cycle
HM51W17800
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 131 — 155 — 181 — ns
RAS to WE delay time tawn 73 — 86 — 988 — ns 14
CAS to WE delay time tows 3 — 40 — 46 — ns 14
Column address to WE delay time t,yp 48 — 55 — B3 — ns 14
OE hold time from WE toen 13 — 15 — 18 — ns
Refresh Cycle
HM51W17800
-5 -6 -7

Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh tesn 5 — 5 — 5 — ns
cycle)
CAS hold time (CBR refresh cycle) tep 8 — 10 — 10 — ns
WE setup time (CBR refresh cycle) tye 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle)  tym, 8 — 10 — 10 — ns
RAS precharge to CAS hold time . 5 — 5 — 5 — ns
Fast Page Mode Cycle

HM51W17800

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time tee 35 — 40 — 45 — ns
Fast page mode RAS pulse width ... — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  t., — 30 — 35 — 40 ns 9,17
RAS hold time from CAS precharge tepq, 30 — KL J— 40 — ns
10
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HM51W17800 Series

Fast Page Mode Read-Modify-Write Cycle

HM51W17800

-5 -6 7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify- torwc 76 — 85 — 96 — ns
write cycle time
WE delay time from CAS terw 538 — 60 — 68 — ns 14
precharge
Refresh
Parameter Symbol Max Unit Note
Refresh period toer 32 ms 2048 cycles
Refresh period (L-version) trer 128 ms 2048 cycles

11
HITACHI

B 4496203 0032344 045 EE



HMS51W17800 Series

Self Refresh Mode (L-version)

HMS1W17800L
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — 100 — us 19, 20, 21,
22
RAS precharge time (self refresh) t.. 90 —_ 110 — 130 — ns
CAS hold time (self refresh) tens 50 — 50 — 50 — ns

Notes: 1. AC measurements assume t, = 5 ns.

12

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

3. Operation with the t., (max) limit insures that t,,; (max) can be met, 1., (max) is specified as a
reference point only; if t.., is greater than the specified tc, (max) limit, then access time is
controlled exclusively by t.,c.

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,,.

Either t., or ., must be satisfied.

Either tp,0 OF to,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 to, < too, (max) and tq,p < e (Max). If t,, or t,, 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. (V,, =2.0V, V, =0.8V)

10. Assumes that tae, 2t (Max) and ty,; < tg,p (Max).

11. Assumes that teq, < tae (Max) and t,g 2 tr,, (Max).

12. Either t,,, Or taq, must be satisfied for a read cycles.

13. 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.

14. s, trwo: towor tawo AN tepy are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t,,cs 2 tyes (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,,
2ty (MIN), towp 2 towp (MiN), and L 2 tuyp (MIN), OF tewp 2 towg (MIN), tyy 2 by (Min) and ty, 2
terw (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. 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. tose defines RAS pulse width in Fast page mode cycles.
17. Access time is determined by the longest among t,,, toac and tep,.

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

o o

19. Please do not use tg,gs timing, 10 us < t,,¢5 < 100 us. During this period, the device is in
transition state from normal operation mode to self refresh mode. If to.ss = 100 us, then RAS
precharge time should use t.. instaed of tg,.

HITACHI
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HM51W17800 Series

20.1f you use RAS only refresh or CBR burst refresh mode in normal read/write cycles, 2048 cycles
of distributed CBR refresh with 15.6 s interval should be executed within 32 ms immediately
after exiting from and before entering into the self refresh mode.

21.1f you use distributed CBR refresh mode with 15.6 ps 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.

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

23. XXX: Hor L (H: V,,, (min) £ V,, £V, (max), L: V,_ (min) £ V,, <V, (max))

/il Invalid Dout

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

13
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HM51W17800 Series

Timing Waveforms*?>

Read Cycle

14
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HM51W17800 Series

tRasS < trp
J— y / \
RAS X( 7 / \
‘ tosH ol tCRP R
- tReD 1, 'RSH _
e . lcas
N 4
CAS N /
N 7
L 1RAD I tRAL _
- tcaL
tasR tAsC | tcaH
tRAH Rl
i
4
Address Row LColumn
JRRH,
tRCS|e|—» «'RCH .
o { y
WE
- tpza . tcob _
High-Z
o0 OO (00000
« | 1DZO| | | toEA JloED
o XXAXXAX JYOOKXXK)
K i
ol ¢l OEZ
LICAC .| lOHO
taA o N
“ > LOFF
< RAC _ -
tcLz _ton
N
Dout Dout /
Early Write Cycle
15
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HM51W17800 Series

- tRC .
tras O tep
—
RAS \ N
\ 7
tcsH .| l«_tcrp -
tRCD <« tRSH
il . tcas
aTT — Y
CAS \ 7
N |
tasr| [tRAH tasc| |tcaH
Address Row Column
twes tweH
w= (00000 /KRR
N 7
tps tpH
Din Din
High-Z*
Dout 9
* twes = twes (min)
16
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HMS51W17800 Series

Delayed Write Cycle*'®

- tRec .
- tRAS . trP
N
RAS \
N /|
- tcsH .| [« _tcrp
e tRCD |, tRSH .
.l tcas
CAS \ 7‘
K 7
tasmr| [tRAH tasc | tcaH
Address Row Column
towl
tawL
tRCS twp
7
" /XXX
K 7
tozc tbs tpH
- > -
High-Z
o OO0 25— = )
tpzo toen
— ‘—H
toep
' N
% ) OUUOUOVON |/ \OOOOO00C
., tOEZ
taz| .
Dout g High-Z
Invalid Dout
Read-Modify-Write Cycle*'®
17
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HM51W17800 Series

: trwe
- tRAS 1 tRpP
\ \
RAS N 7 \
tt
tRcD tcas o Lol tCRP
TAS K
N 7
. {RAD,
tASR| tRAH tasc| | tcAH
14 v
Address Row Column ><><><><><
N
t
tRCS| |a-n! tcwp > |
tawD | tARwL
_ tRwD | twe
4 A
w U v OUOXK
_ftozc tDH
tpsg |
High-Z
Jtozo| L0EH,
toe
%= UM | AR
OE \
\ |/
tCAC |
- laa_, {0Ez
tRacC ! |<pltOHO
2 High-Z
Dout Dout } 9
torzl M—
RAS-Only Refresh Cycle
18
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HM51W17800 Series

tre >
- tRAS ol |e tRp
E—— / \
RAS N \
N
tt B
 tcrp _tRPC tcre
/£ Y 7
CAS X/
tASR tRAH

Address ><

JOXRAAXORIOKX

toFF
High-Z
pow 22 > >
7
19
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HMS51W17800 Series

CAS-Before-RAS Refresh Cycle

- tre e tRe .
. RP 'Ras 1. tep ||, tRas trp
. / y / 3
RAS / N N \
t'r; -
tRPC| Jree tcre
< tcP | lcsm| |tcHR) tce | (tcsr tcHr
o I\
CAS \
N
t‘FRP twRH twre | twRH

o Y 7 \
w00 N NG

toFr
High-Z
Dout /j } g
a,
20
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HM51W17800 Series

Hidden Refresh Cycle
- tRc wle 'RC ole tRe o
< 'RAS o [<1RP, | [ tRAS] |IRP tRAS trp
Ty SN
RAS \ 4N \ \
N y
ty
) tRSH < CHR lere, |
tRcD
R /
CAS
\ 1
«IRAD 1 | [tRAL
tAsR tRAH  tasgl | lcAH
/ ]
Address Row Column X
N 7
twRP
t
tRcy tner . ;wng Vlfz tWRH
7 Y\/X 3 p
WE
Jpzc, . tcop |
A High-Z
_tbzo 10ED
- | toea
OE
OO XX
Llcac Joez
laa oo
tRAC . Blelid
lcrz toH,
4 \
Dout ! Dout 75__

Fast Page Mode Read Cycle

21
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HMS51W17800 Series

tRASP .
tcPRH | | tRP
R y 4 3
RAS N /| \
N_ /
Tl
- tcsH ol le tpc JRSH_
tReD__Itoas,| | tcp | |toas,| |, tep ) |deas | | | [tcRR
N / \ / \ /
s NN 4N A
» tRAL
<« tRAD 1, | ftear le| JtCAL » tcaL .
tASR tRAH tAsG tcAH tasg tcan tasqg tcAH
/ / /
Address Row Column 1 Column 2 Column N
N \_r N
tRCS tRCs | |'RRH
tRcs | tRCH| | | treH | | tRCH
- 7 T\ ¥ T\ ¥ y
WE
tng tDZ(;, _ tbzc, |
tcop| | | tcop | tcop
) N High-Z| | 4 High-Z| | 77\/% High-Z 7
Din / \ 4 3
t t t t tpzo t
\'pzo | toep |, | | tpzg, toeD tpzg loED
4 !
N N N Vi
l_tRac o [k _tteral T, 1111 Itcea] 1,
taa] | | (lton| taat | WOH| taa| | || | toH
*toHo toHo LoHo
toea || | toea | | tOEA
e A >
tcacl, | || |toFr ftcac || |tore [tcAc ||| torF
hd ot <—>| L ¢
tcrz |  toEZ
Dout DoutN  ——

Fast Page Mode Early Write Cycle

22
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HM51W17800 Series

tRASP L tmp
N 7Z
tcsH tpc 'RSH
tRcD tcas tcp tcag | | tep tcas | tcrP
NN J}—
N7

tRAH tasd tcaH tascl tcaH tasg [tcaH
Address ‘1m}‘l’( Column 1$<X>£Column 2 Column Nm><><><><

twes| fwen twes | twer twes | ftwen

Dout

N

tASH

High-2*

* twes = twes(min)
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HMS1W17800 Series

Fast Page Mode Delayed Write Cycle*'®

‘ tRAsP R
| IRP
rRas N z
RAS
N Y \.
tr | tcey o, tery 4. tCRP)
tosH le tpc . e tRSH
tcas . lcas . tcas
/Y 4
72 &( 7 x( 7Z
tasc Ll asc Ll tasc
tcan tcaH tcan
Column 1 Column 2 Column N
tcivkl towL towL
tRWL |
tRcs tRecs
. /O
N7
twp B twe B twp
tpzc tog ., | I'ozc tpg | | tpzc tpg
Jod, 'DH L)
. E 6in 6in 6in
N K_j X:
tpzo tpzo o tpzo .
1oED! toED toED
Tl tOEH!w»| ! tOEH e s 1GEH<~N
= Q000N N N KX
terz,) teiz, !, teiz, |,
ol JOEZ Joez Sl loEz
% High-Z
Dout *{ ? 9
Invalid Dout Invalid Dout Invalid Dout
24
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HM51W17800 Series

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

_ trasP .
| .tRP
— \
RAS N \_
K 7
il tpRWC
T tep, | tcp «'RSH tCRP
<« RCD_ |, tcas tcas « lCAS |
- \ N /N A
CAS
\ I TN /
tRAD
tAsR | tasc JLltasc Ll tasc
tRAH tcaH tcaH tcan
Address Row Column 1 Column 2 Column N
tawp jtowd | || | tcew towd tcrw Jc_\y’l.l
tawp tawp tAwD N
Jowo )t teesl I [ tewp | tros) [l | towp | tRWL
\ N N
. % x /XX
N7
trcs twp d twp twp -
|l tozc tos, || Jozetos, tozc 1DS ||
ton foH ,|tod
K 63 N 6in K i
on XXXE‘ @QC‘ 2 ANyt M }<X>
X toep, toED toe
pzg| | || —= tozo || ] —™ tpz | —%
tOEH e tOEH {OEHIe—»
— / / 3{\ / N
. L/ 1o N XD
| <!OHO d toHo T toHo
toEA Kely tOEA (or!
toaCie» tCAC <> tcaa
tAAle—» taalel—» taal e »
*~—trac tcpale tepA+t——»
il i la
tciz [ _{litorez  tciF 1oz tciZ 1oez
Fx X X High-Z
Dout U[ Ul U[
Dout 1 Dout 2 Dout N
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HMS51W17800 Series

Self Refresh Cycle (L-version)*!* *20. %21 %22

5

g/

|

(¢

AS {7 )

tRp - tRASS .
\\ /]
tr
tRPC
tcp |t
cp__| tcsm toHs

tRPS

twrp | |twRH

!

tcrp
1 C

High-Z

Dout

26
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HMS51W17800 Series

Package Dimensions

HMS51W17800J/LJ Series (CP-28DA)

18.17
18.54 Max
28 15

o o

ol o

H| H

D i

'O_. —

=) =) OO TOOOTIT Y
1 14
0.74 ©
N o~
o -
H o]
o O +H
1.30 Max C..:; i 8
] 8 ——
p © i
j\¥®/
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HMS51W17800 Series

HM51W17800S/LS Series (CP-28DNA)
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HMS51W17800TT/LTT Series (TTP-28DA)
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HMS51W17800 Series

18.41

18.81 Max

8
npnononopoonnao

©
=)
Q
ogooo UuooToou
1 14
0.42:0.08 | [$l021 W 0.80
0.40 + 0.06 : [
1.15 Max 11.76 £ 0.20 = 4
0-5° \ i
v ﬂ_ﬁ“q‘
5 f B — —  050:0.10,] | B
o O
3 [=[0.10 | gle s
o #H/H H
N wn ™
- Sl T
~|= o Hitachi Code TTP-28DA
ole JEDEC Code MO-133AA
EIAJ Code —
Weight 0.43 g
HMS51W17800TS/LTS Series (TTP-28DB)
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HM51W17800 Series
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Disclaimer

When using this document, keep the following in mind:

1.
2.

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.,
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HM51W17800 Series

Address

HITACHI

Hitachi, Ltd.
Semiconductor & IC Div.

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

Tel: 415-589-8300

Fax: 415-583-4207

Revision Record

Hitachi Europe GmbH

Hitachi Europe Lid.

Electronic Components Group Electronic Components Div.
Continental Europe Northern Europe Headquarters
Domacher StraBe 3 Whitebrook Park

D-85622 Feldkirchen Lower Cookham Road
Miinchen Maidenhead

Tel: 089-9 91 80-0 Berkshire SL6 8YA

Fax: 089-8 29 30 00 United Kingdom

Tel: 0628-585000
Fax: 0628-778322

Hitachi Asia Pte. Lid.
16 Collyer Quay #20-00
Hitachi Tower
Singapore 0104

Tel: 535-2100

Fax: 535-1533

Hitachi Asia (Hong Kong) Ltd.

Unit 706, North Tower,
World Finance Centre,
Harbour City, Canton Road
Tsim Sha Tsui, Kowloon
Hong Kong

Tel: 27359218

Fax: 27306071

Rev. Date
1.0 Sep. 30, 1996

Contents of Modification
Initial issue

Drawn by
Y. Kasama

Approved by
M. Mishima

2.0 Dec. 5, 1996

Addition of HM51W17800-5 Series
Addition of HM51W17800S/LS Series (CP-28DNA)

Addition of HM51W17800TS/LTS Series (TTP-28DB)

Power dissipation (active)
432/396 mW(max) to 396/360/324 mW (max)
DC Characteristics

lee; Max: 120/110 mA to 110/100/90 mA
lecs Max: 1207110 mA to 110/100/90 mA
lees Max: 120/110 mA to 110/100/90 mA
locy max: 100/90 mA to 100/90/85 mA

AC Characteristics

tae Min: 0/0 ns to 5/5/5 ns
taee Min: 0/0 ns to 5/5/5 ns

Y. Kasama

M. Mishima

3.0 Feb. 24, 1997

AC Characteristics
traw Min: 5/5/5 ns to 0/0/0 ns
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