HM5116165A Series

Preliminary

1,048,576-word x 16-bit Dynamic Random Access Memory

HITACHI

;.‘

The Hitachi HM5116165A is a CMOS dynamic
RAM organized 1,048,576 words X 16 bits. It
empioys the most advanced CMOS technology for
high performance and low power. The
HMS116165A offers Hyper Page Mode as a high
speed access mode.

Feature

- Single 5V (210%)
» High speed
—~ Access time )
60 ns/ 70 ns/ 80 ns (max)
« Low power dissipation
-~ Active mode .
550 mW/495 mW/440 mW (max)
Standby mode 11 mW (max)
Hyper page mode capability
Long refresh period
— 4096 refresh cycles : 64 ms
« 3 variations of refresh
- KAS-only refresh
— TAS-before-RAS refresh
—~ Hidden refresh ’

- 2CAS-byte control

Preliminary : This document contains information on a
new product. Specifications and information contained
herein are subject to change without hotice.

This specification is fully compatible with the preliminary 16~
Mbit DRAM specifications from TEXAS INSTRUMENTS.
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Hitackd "2
semiconductor

-

M 44965203 0025813 45T

Rev. 0.0
Jul. 20, 1994

Ordering Information
Type No. Access time Package
HMS116165AJ-6 60 ns 400-mil, 42-pin
HMS116165AJ-7 70 ns plastic SOJ
HMS116165AJ-8 80 ns (CP-42D)
HMS511616SATT-6 60 ns 400-mil,
HMS1168165ATT-7 70 ns 44/50-pin
HMS5116165ATT-8 80 ns plastic TSOP I
: (TTP-44DC)

Pin Description

Pin name Function

AC to A1t Address input

AOto A11 Refresh address input
oo to ¥YO1IS Data input/data output
RAS Row address strobe
UCTAS, TCAS Column address strobe
WE Read/Write enable
OE Output enable

Vee Powaer supply (+5 V)
Vgs Ground

NC HNe connection

|__ADE-203-216(2) |




HMS5116165A Series

" Pin Arrangement
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HMS5116165A Series

Block Diagram
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HMS5116165A Series

Truth Table
Inputs Vo
HAS (CAS UCTAS W O VOO~ VO7 VO8-— VO15  Operation Notes
H H H H H High-Z High-Z Standby 1,3
L H H H H High-Z High-Z Refresh 1.3
L L H H . L Dout High-Z Lowerbyte read 1,3
L H L H L High-Z Dout Upperbyte read 1,3
L L L H L Dout Dout Word read 1,3
L L H L H Din Don't care Lower byte write 1,2, 3
L H L L H Don't care Din Upper byte write 1,2,3
L L L L H Din- Din Word write 1.2,3
L L L H H High-Z High-Z Nop (Refresh) 1,3
Htol L H - - High-Z High-Z CB8R refresh 1.3
Htob H L - - High-Z High-Z golf refresh
Htol L L - - High-Z High-Z
Notes: 1. H: High(inactive) L: Low(active)

2. twcsa20ns Early write cycie

twes <O ns Deiayed write cycle

3. Mode is determined by the OR function of the UCAS and TTAS. (Mode is sat by the earliest of
UTKE and LTAS active edge and reset by the latest of UTAS and LTAS inactive edge.)
However write OPERATION and output HIZ control are done independently by each UTAS,

ox. i RAS = Hio L. [CAS = L. UTAS = H, then TAS-before-FAS refresh cycle is selacted.

Absolute Maximum Ratings

Parameter Symbel Value Unit
Voitage on any pin relative to Vgg vt ~1.0t0 +7.0

Supply voitage relative to Vgg Vee -1.0to +7.0 v
Short circuit output current jout 50 mA
Powar dissipation Pr 1.0 w
Operating temperature Topr 010 +70 *C
Storage temperature Tstg —-551t0 +125 *C
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HMS5116165A Series

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply volage Vee 4.5 $.0 55 v 1
input high voltage Viy 24 —_ €.5 v 1
Input low volitage ViL -1.0 —_— 0.8 v 1

Note : 1. All voitage referred to Vs.s

DC Characteristics (Ta =0 to +70°C, Vec =5 V£ 10%, Vg =0V)

HMS116165A
5 -7 -8
Parameter Symboi MIn Max Min Max Min Max Unit Test condition Notes
Operating current lect —_— 100 — 80 - 80 mA tgc =min 1,2
Standby current lcc2 —_— 2 - 2 -2 " mA TTlLinterface
RAS, UCAS, [CAS
« Vi, Dout = High-Z
—_ 1 -_— 1 - 1 mA CMOS interface
FAS,UCAS,TTAS 2
Vg =0.2V
Dout = High-Z
HAS-only lecs —-— 100 — [0 —_ 80 ° mA tpg=min 2
refresh current
Standby current ices - 5 — 5 —_ 5 mA HRAS =V 1
UCAS.TTAS = V)
Dout = enable
TAS-before-RAS  iccs - 10 — 90 — 80 mA  tgc = min
refresh current
Hyper pagemode Icc7 -— 130 — 115 —_— 100 mA 1ypc = Min 1.3
current
Input leakage = I -10 10 -10 10 -10 10 pA OVsgVing7V
current
Output leakage o 10 10 <-10 10 -10 10 pA OVgVoutg7V
current Dout = disable
Output high voltage Vo 24 Voo 24 Voo 24 Vgo V Highlout=-2mA
Output low voitage Vou [+] 0.4 0 0.4 0 0.4 v Low lout = 2 mA

4496203 0025817 4TS5 IR




HMS116165A Series

Notes : 1. lcc depends on output load condition when the devica is selected. lcc max is specitied at the
output open condition.
2. Address can be changed once or less while HAS = V), .
3. Address can ba changed once or less while UTAS and LTAS = V|y

Capacitance (Ta = 25°C, Voc = 5 V £ 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance {Addrass) . Cn -— S pF 1
input capacitance (Clocks) Ci2 —_ 7 pF 1
Output capacitance (Data-in, Data-out) Cyo —_ 7 pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring mathod.
2. RAS, UCKS and [CAS = Vi -

AC Characteristics (Ta = 0 to +70°C, Ve = 5 V£ 10%, Vgg =0 V) *1. %2, *3,*19,
Test Conditions '

Input rise and fall times : 2 ns
Inputlevels: V1 =0V, Vi =30V
Input timing reference levels :0.8 V, 24V R
Output timing reference levels: 0.8 V, 2.0V
Output load : 1 TTL gate + Cyp (100 pF)
(Including scope and jig)
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HMS5116165A Series

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

HM5116165A

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write tre 104 — 124 - 144 — ns
cycle time
HAT precharge time trp’ 40 - 50 —_ €0 —_ ns
TAS precharge time tcp 10 -_— 13 —_ 15 — ns
RAS puise width tRAas 60 10000 70 10000 80 10000 ns
TAS puise width tcas 10 10000 13 10000 1S 10000 ns
Row address setup time tASR 0 -_— o —_ 0 -_— ns
Row address hold time RAH 10 — 10 - 10 — ns
Column address setup time  1asc 0 - 0 -— 0 — ns
Column address holdtima  tcal 10 - 13 — 15 — ns
HAS to TAS delay time tRCD 20 38 20 45 20 83 ns 4
HAS to column address tRAD 15 30 15 3s 15 40 ns 5
delay time
RAS hold time 1RSH 15 — 18 - 20 — ns
TAS hold time tesH 48 — 58 — 68  — ns
TAS 10 RAS precharge time  icRp 5 —_ [ —_ 5 — ns
OE to Din delay time toED 15 - 18 — 20 —_ ns 6
OE delay time from Din tpzo 0 — 0 _ 0 — ns 7
TAS delay time from Din tnze o - 0 —_ 0 —_ ns 7
Transition time (rise and fall) ty 2 50 2 50 2 50 ns 8
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HMS5116165A Series

Read cycle

HM5118165A

-6 7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS RAC — 60 —_ 70 — 80 ns 9, 10
Access time from TAS toac - 15 — 18 -— 20 ns 10, 11,18
Accass time from address 1AA _ 30 —_ 35 — 40 ns 10,12, 18
Accaess time from OF LOEA — 15 — 18 - 20 ns 10
Read command setup time {rcs 0 —_ 0 —_— (4] — ns
Read command hold ime to CAS  tacH 5 -— 5 —_ s —_— ns 13
Read command hold time from RAS  tpcHR 66 — 70 - 80 — ns
Read command hold ime 10 FAS  tRAK 0 - 0 —_ 0 _ ns 13
Column address to FAS lead ime tRAL 30 - s — 40 — ns
Column address to TAS lead time oA} 8 - 23 - 28 - ns
TAS to output in low-Z oLz o} - (o] — o] —_ ns
Qutput data hold time 1oH 3 -— 3 —_— 3 —_ ns
Output data hald time from OE oHO 3 — 3 - 3 — ns
Output buffer turn-off time tore - 18 - 15 _ 18 ns 14
Output butfer turn-oft to OE toEZ -~ 15 — 15 - 15 ns 14
TAS to Din delay time tcoD 15 — 18 — 20 —_ ns 6
Output data hold time from RAS  tonR 3 -_— 3 —_ 3 —_ as
Output butter turn-off ime to FAS  toFR - 15 — 15 -— 15 ns
Output butfer tum-off to WE \wez - 15 — 15 — 15 ns
WE to Din delay time tWED 15 — 18 — 20 - ns
RAS to Din delay time iroD 15 — 18 — 20 — ns
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HMS116165A Series

Write cycle

HM5116165A

- 4 -8
Parameter Symboi Min Max Min Max Min Max Unit Notes
Write command setup time  twcs 0 _ 0 —_ 0 — ns 15
Write command hold time  twcH 10 - 13 —_ 15 _— ns
Write command puise width twp 10 —_ 10 —_ 10 —_ ns
Write command to RAS tRWL 10 -_ 13 = 15 - ns
lead time
Write command to TAS towL 10 - 13 - 15 — ns
lead time
Data-in setup time os o - o —_ 0 _— ns 16
Data-in hoid time 1oH 0 - 18 = 15 — ns 16
Read-modify-write cycle

HMS116165A°

¥ -7 -8
Parameter Symbol Min Max Min Max Min  Max Unit  Notes
Read-modify-w! ite cycle tawe 149 — 178 - 199 — ns
time
FAS to WE delay time {tARWD a2 - 95 - 107 — ns 15
TAS to WE delay time tewD 37 — 43 - 47 - ns 15
Column address 10 WE 1AWD 52 -_— 60 — 67 — ns 15
delay time
TE hold time trom WE OEH 15 - 18 - 20 - ns
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HMS5116165A Series

Refresh cycle
HMS5116165A
L ) -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Note
TAS setup time tcsr 5 -— s —_ 5 -_— ns
(CBR refrash cycie)
TAS hold time lCHR 10 — 10 —_ 10 - ns
{CBR refresh cycle)
WE setup time wrp 0 —_ Lo} -_ o —_ ns
{CBR refresh cycie)
WE hoid time twARH 10 - 0 - 10 -— ns
(CBR refresh cycie)
HAS precharge to TAS trPc 0 — 0 —_ o —_— ns
hold time
Hyper page mode cycle
HM51161685A .
5 -7 -8
Parameter Symboi Min Max Min Max Min Max Unit Notes
Hyper page mode cycie time Yypc 25 — 30 —_— 35 — ns 26
Hyper page mode RAS puise tgasp - 100000 -— 100000 — 100000 ns 17
Accass time from TAS toPA —_— 33 - 40 —_— 45 ns 10, 18
precharge
FAS hoid time from CAS tcPRH as - 40 — 45 — ns
precharge '
Outoput data hold time tooH 5 _— s —_— 5 - ns 10, 18
from TAS low ;
TAS hold time referred OE oot 10 _— 13 —_ 15 —_ ns
TAS to UF setup time tcop s — 5 —_ 5 — ns
Read command hold time tacHe a5 _— 40 —_ 45 — ns
from TAS precharge

10
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HMS5116165A Series

Hyper page mode read modify write cycle

HM5116165A
6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit  Note
Hyper page mode read- tuprWC 79 — 90 _— 99 —_— ns
modily-write cycie time
WE delay time from TAS  tcpw 54 — 62 -— 69 - ns 15
precharge
Refresh
Parameter Symboi Max Unit Note
Retresh period REF - &4 ms 4096 cycles
Self-refresh mode
HM5116165A
6 -7 -8
Parameter Symbol Min Mnx- Min Max Min Max Unit Notes
RAS puise width (self refresh) tgass 100 — 100 — 100 —_ us
HAS praecharge time (self refresh) tgpg 110 — 130 — 150 — ns
TAS hold time (salf refresh) tcHS ~50 — -50 — -50 —_ ns
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HMS5116165A Series

Notes: 1.

v

16.

17.
18.
19.

27.

28.

AC measurements assume ty = 2 ns.

An initial pause of 200 us is required after powaer up followed by a minimum of eight initializa-
tion cycles (any combination of cycles containing RAS-only refresh or CTAS-before-HAS
refresh).

Only row address is indispensable on addrass A8, A9, A10, At1.

Operation with the tgep (max) limit insures that tgac (max) can be mel, tpcp (max) is
specified as a reference point only; if trop 2 tRAD (Max) + tAs (Mmax) = toac (Max), then
accaess time is controllad exclusiveiy by tcac-

Operation with the tgap (max) limit insures that tqac (Max) can be met, trap (Max) is
specified as a rafarence point only; #f trap is greater than the specified trap (max) limit, then
access time is controlled exclusivaly by tAA.

Either togp of topp Must be satisfied.

Either tpzg of pzc must be satisfied.

Vi (min) and V;_(max) are reference lavels ior measuring timing of input signals. Also,
transition times are measured between Vy, (min) and Vy_(max).

Assumes that trep < tRep (Max) and tpap < 1rap (Max). ¥ trep or tRAp is greater than the
maximum recommended value shown in this table, tgac exceeds the vaiue shown.

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

Assumas that tpep 2 1RAD (Max) + taa(max) —toac (Max) and trap < trap (Max).

Assumes that tpep < trep (Max) and tgap 2 tRAD (Max).

Either tgcy of trry Must be satisfied for a read cycles.

toFF (Max) and togz (max) define the time at which the outputs achieve the open circuit
condition and are not referred 1o output voitage levels.

twes: tRWD. tewD- tawp and tepw are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only; if twes 2 twes (min), the cycle is
an early write cycle and the data out pin will remain open circuit (high impedance) throughout
the entire cycle; if tawp = trwp (Min), tocwd 2 tewp (Min), and tawp 2 tawd {min), or tewp =
tewD (Min), tawp 2 tawp (Min) and tcpw 2 tepw (min), the cycle is a read-modily-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 accass time) is indeterminate.

These parameters are refarred to UCAE and LTAS leading edge in early write cycles and to
WE leading edge in delayed write or read-modify-write cycles. .

tnasp defines RAS pulse width in Hyper page mode cycles.

Access time is determined by the longaer of a5 or icac OF icpa.

in delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device. After RAS is resat, if tog 2 towi. the O pin will remain open circuit (high
impedance); if togH st . invalid data will be out at each VO.
When both and go low at the same time, ail 16-bits data are written into the
device. TCAS and UTAS cannot be staggerad within the same write/read cycles.
All the Vg and Vgg pins shall be supplisd with the same voltages.

tascs . 1ncs. 1RCH twes: IWCH: IcsR and tppc are determined by the earlier falling edge
ST LT
1crp. ICHR. TACP and topw are determinad by the later rising edge of UTAS or LTAS.

. tCWL. tOH, 108 and iCHs Shouid be satisfied by both UTAS and LCAS.

tcpN 2nd icp are determined by the time that both UTAS and LTAS are high.

typc (Mmin) can be achieved during a series of Hyper page mode write cycles or Hyper page
mode read cycles. If both write and read operation are mixed in a Hyper page mode RAS cycle
(Hyper page mode mix cycle (1), (2)), minimum value of TAS cycie (icas + tcp + 2ty) becomas
greater than the spacitied type (min) value.The value of CAS cycle time of mixed Hyper page
modae is shown in Hyper page mode mix cycle (1) and (2).

When output butfers are enabled once, sustain the iow Impedance state until valid data is
obtained. When output buffer is turned on and off within a very shon time, generally it causes
large Vec/Vss line noise, which causaes to degrade Vi min/V) max level.

Please do not use tgasg timing, 10 us S tgass S 100 ws. During this period, the device is in
transition state from notmal operation mode to self refrash mods. ¥ trass 2 100 pa, then RAS
precharge time should use tgpg instead of igp.

12
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HMS5116165A Series

29. It you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR
refresh shouid be executed within 15.8 us immediately after exiting from and before entering
into self retresh mode.

30. I you use FAS only refresh or CBR burst refresh mode in normal read/write cycie, 4036 cycies
of distributed CBR refresh with 15.6 us interval should be executed within 64 ms immediately
after exiting from and before entering into the self refresh mode.

31. Repetitive sell refresh mode without refreshing all memory is not allowed. Once you exit from
self frash modae, all memory celis need to be refreshed before re-entering the self refresh mode

again.
Notes concerning 2CAS control

Please do not separate the UCAS/LTAS operation timing intentionally. However skew batween
UTAS/LTAS are allowed under the following conditions,

(1) Each of the UCAS/ATAS should satisfy the timing specifications individually.
(2) Ditlerant operation mode for upper/lower byte is not allowed; such as following.

m T\

d

: Early write
LCAS \

" \

(3) Closely separated upper/lower byte control is not allowed. However when the condition (tcp <tuy)
is satisfied, fast page mode can be perormed.

—
T
—

N . /S

d

8

tu,

13
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HMS5116165A Series
Timing Waveforms*32
Read Cycle
‘R
tRAS 1
—_— 3 A 3
togh ICRP
. tReD __tRsH
t1 ‘ tcas
Y ‘s
UTAS N /
IRAD i LRAL
{7 VR
tasg| tpan tasq | tCAH
y
wrns YN e YN, ot XXX
tRAH
tReHR
tncai tRCH
. 3
WE \
. tweD
D! COD | -
ﬁ ’ tRRD
o CXXRXT 2= X
L | tpzo] 1OE 10ED -
o€ IDOOXAXXX?
tOEZ
teac ",’o’;
taA - ™
" tAac torm
t toHR
tWEZ s
— Y
- o
Note 32:

BZY HorL (H: Vi (min) s Vin S Vi (max), L Vy (min) S Viy < Vi (max))
Invalid Dout
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HMS5116165A Series

Early Write Cycle
tac
trAs 1lep
Y .
RAS F\ \___
\. 7
teaH l—lcRP
tRcp _tasH
ty tecas -
) -
UCAS N S
[TAS F“—‘—7
tasR| ftRAH  tasc| [tcAH

twes

twek

w ih' .o

* OE : HorlL
« lwcs & twes{min)
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HMS5116165A Series

Delayed Write Cycle *19
tne
lRAs 1 lap
— )
AAS N N\
K 7
fcsH tchp
taco tASH
ty 1cAS
UCTAS o
TCAS K N
tASR( l_q_‘m t tcAH
Address Row Coumn |
7
iowy
tRWL
twp

tp2c ips toH

;
b
g

Loy LoEM
tOED
—_— A X
& OO | /
t
vy
teg)
High-Z°

* 1OEH &1cwL

16
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HMS116165A Series

Read-Modify-Write Cycle “19

A

Address

Sl

Din -

tAWC
tRAS tRp
7 n____
iy
. tRCD tcas - ICRP
)& 7‘
N il
tRAD
tASR | tascl | tca
L4
Row . Calumn
tRcs - lewo fml
tAWD | tRwL
tRWD _ tWP:
r N XXXXXX,
27 »
toze 1DH
o e e—
tps
K High-Z Din
4
tog t
tozo]| _ , <OFH
toEA
QRORXXXKXXXXN LA RAXXXXX
N
tcac a
A ™ tOEZ
tRAC ol leeltOHO
ﬂ High-Z*
Dout E 2
boLz —

* toeH SlcwL
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HMS5116165A Series

RAS-Only Refresh Cycle
tRe
!BAS | tap
N ' Y .
RAS \\ J \__
ty
teAp . tapc tere
UCAS 7 F 3 4
LTAS §/
1ASR tRAH
p
. Address Row
torF ' '
High-Z
Dout 9
* OE,WE: HorlL
=»  Refresh address : A0 - A1l (RAO - RA11)
TAS-Before-RAS Refresh Cycle
tre . tRe
thp tRAS trp tRA! i trp
'Smmma—— Y
AAS / N N
ty
tR Lir
tcp tcsr| [teHR | tce ‘ tcs| {CHR
UCAS 4 3
CCAS 3
]
s XXX XXX XXX KKK IIIIKKXKK
tore
High-Z
Dout o
* OE,WE : Horl
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HMS5116165A Series

Hidden Refresh Cycle

tRC tRC A tRe
tRAS | 1! 1 t tRAS tRP
. .
K A e/
tr .
tCHR tCRP
/
TTAS 4
tAS
Address

tRRH
tRCH
- D

w XXX XXX

tpze tweD

- tcoD

" tRO!
K High-Z _17
tpzo tOED
OEA
O
\ ]
toac 'C:EZ
t WEZ
trac A toF tOHO
ez oK
v y y
Dout X Dout 75_
' tOFR
tOHR

19
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HMS5116165A Series

Hyper Page Mode Read Cycle
‘e
AAS 3 | AP lupe \—
: ! lcprm ‘L \crP
Tl _tes e e e oo
TAS lcas | ! tcas f Kteas 1
UTAS T '! . 3 1RCHC L
= oo 271 —ftacu
WE
gy
tanst lasc fasci [t tasd |loan L tear tWED
tasn s __Fém—” — &‘ AC
Address Row Column 1 Column Columnn 3| tumn o] x

oA toal toa toay 'RDD

tozo) | ico0
wu vo ) H-Z _}m

(input) . Y

tozd fcoe ‘oD

o & lorn

loea v toun

LCAC e ‘OEZ

LYY RWED [ ] et loHO

papanf

1RAC :g‘“"

Dout Dout 1 Dout Dout 4 }—
20
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HMS5116165A Series

Hyper Page Mode Read Cycle (2TAS type)

ire
RAS 'RasP J .
tupe IHPC tHpc lerp
T lesu -4 _igp Icp icp
7 {RSH ‘
1 t P 9 —
TCAS / &._ca__a& {
.
! \—tcas acre l
t tARH
A
WE
tRAL
tasn il tean fasciltcan jaag floa wac_{ 1, AVED
Address @ Row m Column 1 umn 2| Column 3 Column 4
‘oA . ROD
‘oz loa, teAL 1coD
r‘-.
s D=2 . v
(et toza ol tcop oo
1 :{
o8 \ 000
' tepa 'oFR
L‘(El 'CP H ‘m
ICAG AA tAAl hoet 'OEZ
1aa oAC OHO — lono
lorr
L Dout { opous Dout 2 }————{ Dond h—
ICPA
1AM ] 1064
2
v X f K >
U Dowt Dout 3¥ Dowt 4
*\ Oowt 1 s \.

21
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HMS5116165A Series

Hyper Page Mode Early Write Cycle

thase | _taP
—_— 3 .
RAS \ N\__
N
11,
‘tesH [ tupe t
tRco tcas tcp tCAS tep :A_s——j;:L
R cAH
e CXEXXK
twes| twek twes | twen twes | RWeH

High-Z™

* OE : Horl
-~ twes = twes (min)
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HMS116165A Series

Hyper Page Mode Delayed Write Cycle *19

tRasP
tap
__ Z}n
yt : A \
39 tcp t — kCRA
tCSH tec . tASH
tRCD tcas tcAS icas
e i AN N A
[TAS K. v, F A F 2
tRAD
tasR tasc L tasc tasc :
LRAH 1CAH 1eAH t
AN p X
Address Row Column 1 Column 2 Column N
tc tew) '(‘ﬁv&l
LUN
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HMS5116165A Series

Hyper Page Mode Read-Modify-Write Cycle*1?

=
=

- tpASP
1ap
s N
K. A
b B . tpAwe
tcr tch le—tBSH tcR
\RCD tCAS le—lCAS e—lCAS ) j
s R 1N 7
LCAS K A K A K y,
tRAD
tASA | tasc tasc tasC
1RAH 1CAH tcAH tCAH
Address Row Cob—n:lm
1 tRwL
. /XXX

tpzo

High-Z*

* toEH &tew

M 4495203 0025836 357 M

24



HMS5116165A Series

Hyper Page Mode Mix Cycle (1)
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HMS3116165A Series

Hyper Page Mode Mix Cycle (2)
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HMS5116165A Series

Package Dimensions . Unit: mm

HM5116165AJ Series (CP-42D)
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