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Description

The Hitachi HM5118165A is a CMOS dynamic RAM organized as 1,048,576-word x 16-bit. It
employs the most advanced CMOS technology for high performance and low power. The
HMS5118165A offers Extended Data Qut (EDQ) Page Mode as a high speed access mode. It has
package variations of 42-pin plastic SOJ and 50-pin plastic TSOPIIL.

Features

*  Single 5V (x10%)
* High speed
— Access time : 60 ns/70 ns/80 ns (max)
* Low power dissipation
— Active mode : 1018 mW/907 mW/825 mW {max)
—— Standby mode : 11 mW (max)
: 0.83 mW (max) (L-version)
¢ EDO page mode capability
* Long refresh period
— 1024 refresh cycles : 16 ms
- 128 ms (I.-version)
* 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L.-version)
» 2CAS-byte control
* Battery backup operation (L-version)

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS
INSTRUMENTS.
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HM5118165A Series

Ordering Information
Type No. Access time Package
HM5118165A4-6 60 ns 400-mil 42-pin plastic SOJ (CP-42D)
HM5118165AJ-7 70ns
HM5118165AJ-8 80 ns
HM5118165ALJ-6 60 ns
HM5118165ALJ-7 70 ns
HM5118165ALJ-8 80 ns
HM5118165ATT-6 60 ns 400-mil 50-pin plastic TSOP il (TTP-50/44DC)
HM5118165ATT-7 70 ns
HM5118165ATT-8 80 ns
HM5118165ALTT-6 60 ns
HM5118165ALTT-7 70 ns
HM5118165ALTT-8 80 ns
HITACHI



HMS118165A Series

Pin Arrangement

HM5118165A/ALJ Series HM5118165ATT/ALTT Series
7
Vee |1 42| Jvss Yoo L110 501 Ves
ce ool |2 49 ] 1015
voo |2 a1\ vots Vo1 E 3 48[ Jvota
vot [_]|3 40 Juor4 oz [ 4 a7 Jvot
voz [ |4 39| ] vo13 vo3[ |5 46| ] 1012
vos [_l|s a8 | vo12 Vec L] 6 45 | ] vgg
Voo |16 37| ] Vs o4 [ |7 44| ] vo11
voa [_{|7 36 || vo11 Vos|_; 8 43 ] yo10
vos |8 35| ] voto Vo6 i 9 42| ] 109
vo7 [} 10 41 ] vos
wos [ 9 a4l ] vos
Ne [ 11 40| _INC
vo7 [_]|10 33| Jvos
NC [j 11 a2| JNC
ne [ |12 31| [CAS NC [Tlis 36| ] NC
WE 13 30{_| UCAS NC E{ 16 35| | LCAS
mAS[ | 14 29| | OE WE [} 17 34| ) UCAS
Ne [1]15 28| ] A9 RAS[ | 18 33| ] OF
ne [ l1s 27( ] A8 NC [] 19 32;]1,6.9
= NC []20 31| ] A8
A0 |17 26| | A7
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a1 |18 25i ] A8
At [ 22 23[ ] A6
a2 [ e 24| ] As A2 [ |23 28 1 A5
A3 [ |20 23| J A4 A3 I; 24 271 ] A4
Vee L121 22| ] Vsg Voc 125 26 | Vgg
(Top view) (Top view)
Pin Description
Pin name Function
A0 to A9 Address input ‘
— Row/Refresh address | AO to A9
— Column address AQto A9
1100 to /015 | Data input/Data output
RAS Row address strobe
UCAS, LCAS |Column address strobe
WE Read/Write enable
OE Output enable
Vee Power supply
Veg Ground
NC ‘No connection
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HMS5118165A Series

Block Diagram

Y
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HMS5118165A Series

Truth Table

RAS LCAS UCAS WE OE Output Operation

H D D D D Open Standby

L L H H L valid Lowerbyte Read cycle B

L H L H L Valid Upper byte

L L L H L Valid Word

L L H L? D Open Lower byte Early write cycle

L H L L D  Open  Upperbyte

L L L L2 D Open Word

L L H L H Undefined Lowerbyte Delayed write cycle

L H L {2 H Undefined Upper byte

L L L L*? H Undefined Word

L L H Htol. LtoH Valid Lower byte Read-modify-write cycle

L H L Htol LtoH Valid Upper byte

L L L HtoL LtoH Valid Word

L H H D D Open Word RAS-only refresh cycle
Hiol H L D D Open Word CAS-before-RAS refresh cycle or
HtolL L H D D Open Word Self refresh cycle (L-version)
HtolL L L D D  Open Word

L L L H H Open Read cycle (Output disabled)

Notes: 1. H: High (inactive) L: Low (active) D: HorL
2. tws 20ns Early write cycle
twes < O ns Delayed write cycle

Mode is determined by the OR function of the UCAS and LCAS. (Mode is set by the earliest
of UCAS and LCAS active edge and reset by the latest of UCAS and LCAS inactive edge.)
However write OPERATION and output HIZ control are done independently by each UCAS,

3.

LCAS.

ex. if BAS = H to L, UCAS = H, LCAS = L, then CAS-before-RAS refresh cycle is selected.
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HMS5118165A Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to V¢ Vi -1.010+7.0 v
Supply voltage relative to Vg Vee -1.010+7.0 Vv

Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr 010 +70 °C
Storage temperature Tstg -551t0 +125 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 45 5.0 55 Vv 1,2
Input high voitage Vi 2.4 — 6.5 Vv 1
Input low voltage Vo -1.0 — 0.8 Vv 1

Notes: 1. Allvoltage referred to Vg

2. The supply voltage with all V.. pins must be on the same level. The supply voltage with all
Vs pins must be on the same level.

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

HM5118165A
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*™*? |, — 170 — 150 — 130 mMA tyc=min
Standby current foce — 2 — 2 — 2 mA  TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, UCAS,
LCAS 2V, ~0.2V
Dout = High-Z
Standby current locs — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS,

[CAS > V. - 0.2V

Dout = High-Z
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HM5118165A Series

DC Characteristics (Ta=0to +70°C, V.. =5 V £ 10%, V4 = 0 V) (cont.)

HM5118165A
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Test conditions

RAS-only refresh fecs — 170 — 150 — 130 mA t,.=min

current*?

Standby current*' bocs — 5 — 5 — 5 mA RAS =V, UCAS,LCAS =V,
Dout = enable

CAS-before-RAS refresh |, — 170 — 150 — 130 mA t,.=min

current

EDO page mode lecr — 185 — 165 — 150 mMA t . =min

current*’ *?

Battery backup current™ 1., — 500 — 500 — 500 pA CMOS interface

(Standby with CBR Dout = High-Z

refresh) (L-version) CBR refresh: t,. = 125 us
taas S 0.3 us

Self refresh mode current |, — 300 — 300 — 300 upA CMOS interface

(L-version) RAS, UCAS, LCAS <02V
Dout = High-Z

Input leakage current Iy -0 10 -10 10 -10 10 pA OV<EVing7V

Output leakage current | -10 10 -10 10 -10 10 pA OV=sVouts7V
Dout = disable

Output high voltage Vo 24 Vo, 24 V. 24 V., V High fout = ~=2 mA

Qutput low voltage Voo 0 04 O 04 O 04 V Low lout =2 mA

Notes: 1.

4. V2V, -02V,0VIV 502V,

Capacitance (Ta = 25°C, V=5 V £ 10%)

l.c 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 UCAS and LCAS = V,,.

Parameter Symbol Typ Max Unit Notes
input capacitance (Address) Cy — 5 pF 1
input capacitance (Clocks) C, — 7 pF 1
Output capacitance (Data-in, Data-out) Cwo — 7 pF 1,2

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

2. RAS, UCAS and LCAS = V,, to disable Dout.
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HM5118165A Series

AC Characteristics (Ta = 010 +70°C, Voo = 5 V # 10%, Vg, = 0 V)*L #2 18 %19 %20

Test Conditions

* Input rise and fall time: 2 ns
¢ Inputlevels: 0V,3.0V

¢ Input timing reference levels: 0.8V, 24V

* Output timing reference levels: 0.8 V,2.0V
* Output load: 1 TTL gate + C, (100 pF) (Including scope and jig)

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

HM5118165A

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write ¢ycle time tec 104 — 124 — 144 — ns
RAS precharge time trp 40 — 50 — 80 — ns )
CAS precharge time ter 10 — 13— 15 — s o
RAS pulse width tons 60 10000 70 10000 80 10000 ns -
CAS pulse width tors 10 10000 13 10000 15 10000 ns o
Row address setup time tasn 0 — 0 — 0 — ns
Row address hold time tanm 10 —_ 10 — 10 — ns
Column address setup time tasc 0 —_ 0 — 0 — ns 21 o
“Cclumn address hold time toay 10 — 13 — 15 — ns 21
RAS to CAS delay time g 20 45 20 52 20 60 ns -
RAS to column address delay time tay 15 30 15 35 15 40 ns 4
RAS hold time tasw 15 — 18 — 20 — ns
TAS hold time tess 48 — 58 — 68 — ns 23
CAS to AAS precharge time teap 5 — 5 — 5 — ns 22
OE to Din delay time tomm 5 — 18 — 20 — ns 5
OE delay time from Din tozxo 0 — o - — ns 6
CAS delay time from Din toze — 0 — — ns 6
Transition time (rise and fafl) t, > 5 2 50 50 ns 7
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HMS5118165A Series

Read Cycle
HM5118165A
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS thac — 60 e 70 _ 80 ns 8,9
Access time from CAS toac — 15 — 18 - 20 ns  9,10,17
‘Access time from address tan — 3 — 3 — 40 ns 911,17
Access time from OE ten — 15 — 18 — 20 ns 9

Read command setup time tacs 0 — 0 — 0 — ns 21

Read command hold time to CAS  t,, 0 — 0 _— 0 — ns 12,22
Read command hold time from RAS tog,q 60 — 70 — 80 — ns

Read command hold time to RAS .., 5 — 5 — 5 — ns 12
Column address to RAS lead time  tg,, 30 — 3 — 40 — ns

Column address to CAS lead time  tg, 18 — 23— 28 — ns -
CAS to output in low-Z tor 0 — 0o — 0 — ns B
Output data hold time ton 3 — 3 — 3 — ns 27 o
Output data hold time from OE tono 3 — 3 — 3 — ns

Qutput bufter turn-off time tore — 15 — 15 — 15 ns 13,27

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

CAS to Din delay time teoo 15— 18 — 20 — ns 5
Output data hold time from RAS i, 3 — 3 — 3 — ns 27
Output buffer turn-off to RAS toen — 15 — 15 — 15 ns 27
Output buffer turn-off to WE twez 15 — 15 — 15 ns

WE to Din delay time twen 15 — 18 — 20 — ns

RAS to Din delay time taoo 15 — 18— 20 — ns
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HMS5118165A Series

Write Cycle

HM5118165A

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0] — 0 — 0 — ns 14,21
Write command hold time b 10— 13 — 15 — ns 21
Write command pulse width twe 10 — 10 —_ 10 — ns
Write command to RAS lead time  t 10 — 13— 15 —— ns
Write command to CAS lead time 1, 10 — 13  — 15 — ns 23
Data-in setup time tos 0 — 0] — 0 — ns 15,23
Data-in hold time ton 10 — 13 — 15 — ns 15,23
Read-Modify-Write Cycle

HM5118165A

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 136 — 161 — 185 — ns
RAS to WE delay time two 79 — 92 — 104 — ns 14
CAS to WE delay time tewo 34 — 40 — 4 — ns 14
Column address to WE delay time  t,up 48 — 57 - 64 — ns 14
OE hold time from WE toen 15 — 18— 20 — ns
Refresh Cycle

HM5118165A

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) t.gq 5 — 5 — 5 — ns 21
CAS hold time (CBR refresh cycle) teuw i0 — 10 — 10— ns 22
RAS precharge to CAS hold time  tgx. 0 — 0 — 0 — ns 21

HITACHI
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HMS5118165A Series

EDO Page Mode Cycle

HM5118165A

-6 7 -8
Parameter Symbol Min Max Min #Max Min Max Unit Notes
EDO page mode cycle time thpe 25 — 30 —_ 35 — ns 25
EDO page mode RAS pulse width tase — 100000 — 100000 — 100000 ns 16 )
Access time from CAS precharge  tcu, — 35 — 40 — 45 ns 9,17,22
RAS hold time from CAS precharge tcpn. 3B — 40 — 485 — ns
Output data hold time from CAS low ty,, 3 — 3 — 3 — ns 9
CAS hold time referred OE teoL 10— 13— 15 — ns
CAS to OFE setup time teop 5 —_ 5 — 5 — ns
Read command hold time from trcue 35— 40 — 45 — ns
CAS precharge
EDOQO Page Mode Read-Modify-Write Cycle

HM5118165A

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read-modify-write  tequc 68 — 79 — 88 — ns
cycle time
WE delay time from CAS precharge tcpmw 54 — 62 — 69 — ns 14,22
Refresh
Parameter Symbol Max Unit Note
Refresh period 16 ms 1024 cycles
Refresh period (L-version) taee '128 ms 1024 cycles B

HITACHI
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HM5118165A Series

Self Refresh Mode (L-version)

HMS5118165AL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — 100 — us 28
RAS precharge time (self refresh)  t..¢ 110 — 130 — 150 — ns
CAS hold time (self refresh) tons -50 — ~50 - -50 — ns -

Notes: 1. AC measurements assumet; =2 ns.

12

2. Aninitial 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 t.., (max) limit insures that t,,. (max) can be met, t;., (max) is specified
as a reference point only; if taon 2 1oy (Max) + t,, (Mmax) - t.,. (max), then access time is
controlied exclusively by ..

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 controtied exclusively by t,,.

Either t¢, or to, Must be satisfied.

Either ty,, Or ty;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 tpep < theg (Max) and toy < thap (Max). If taep OF L,y 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 too, 2 tae, (Mmax) and toop + teac (Max) = ty,o + 1y, (Max).

11. Assumes that to,, 2 1., (Max) and top + teae (Max) < tep + Ly (Max).

12. Either tog, Or toe, must be satisfied for a read cycles.

13. o (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 tycs, tawns Lownr Lawp @Nd tepy @re not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if tycs 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 s 2 tawp (MIN), tonn 2 towp (MIN), and Ly 2 Lo (MIN), O toyp 2 tows (MINY, tawp 2 tas
(min) and t.y = 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.

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

16. tas defines RAS pulse width in EDO page mode cycles.

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

18. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device. After RAS is reset, if tog, = tow, the /O pin will remain open circuit (high
impedance); if tog, < tow, invalid data will be out at each /0.

19. When both UCAS and LCAS go iow at the same time, all 16-bit data are written into the
device. UCAS and LCAS cannot be staggered within the same write/read cycles.

o o
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HM5118165A Series

20 Ali the V, and Vg pins shall be supplied with the same voltages.

21, tsc: Yoans Tacs: twes twoms tosn @nd taee are determined by the earlier falling edge of UCAS or
LCAS.

22 teapr towm trows topa @Nd tony are determined by the later rising edge of UCAS or LCAS.
23. teu tom tos aNd teg, Should be satisfied by both UCAS and LCAS.
24.1., is determined by the time that both UCAS and LCAS are high.

25. 1, {min) can be achieved during a series of EDO page mode write cycles or EDO page
mods read cycles. I 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 (to,g + tep + 211;)
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).

26. 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/Vg, line noise, which causes to degrade V,, min/V, max ievel.

27. 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 tq., and ty,, and between to, and o

28. Please do not use 1, timing, 10 us < t,¢ < 100 pus. During this period, the device is in
transition state from normal operation mode to self refresh mode. If s > 100 us, then RAS
precharge time should use t,.g instead of t..

29, 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 us immediately after exiting from and before
entering into self refresh mode.

30. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024
cycles of distributed CBR refresh with 15.6 us interval should be executed within 16 ms
immediately after exiting from and before entering into the self refresh mode.

31. 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.

32. [{{¢ HorL (H: V,, (min) <V, <V, (max), L: V,_ (min) < V,y < vV, {max))

[T} Invalid Dout

HITACHI
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HM5118165A Series

Notes concerning 2CAS control

Please do not separate the UCAS/LCAS operation timing intentionally. However skew between
UCAS/LCAS are allowed under the following conditions.

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

-\ S
-
-

Early write
LCAS \
WE \

3. Closely separated upper/lower byte control is not allowed. However when the condition (1, < t)
is satisfied, EDO page mode can be performed.

LCAS /

tuL

4. Byte control operation by remaining UCAS or LCAS high is guaranteed.

HITACHI
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HMS5118165A Series

Timing Waveforms**

Read Cycle
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HMS118165A Series

Early Write Cycle

: tRc .
« tRAS .| |l iRP
N
RAS N \
N 7
- tcsH . tcrp .
e 'RCD |, RSH -
tr, . tcas ]
UCAS \ i
LCAS N 7T
tasr| [fRAH tasc| | tcaH
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o D000 /OQGOO0RGN
N 7
tpDs tDH
Din Din
High-Z**
Dout L
* OE : HorL
* twes = tweg(min)
HITACHI

16




HMS5118165A Series

Delayed Write Cycle*'®

- tRC N
- tRAS - trp
_ 3
RAS N 7 \
\ T ———
- tcsH ol tcRp
e IRCD i, tRSH .
ol tcas -
UCAS #X 71
LCAS X #
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Invalid Dout
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HMS118165A Series

Read-Modify-Write Cycle*'®

Din

« trRwe
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=YX |
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‘t
UCAS ; 5& )f
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—
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HMS5118165A Series

RAS-Only Refresh Cycle

- tre
tras trp -
y N N
RAS / \ \
i'r_ K‘
tcrp trrg tcrp
UCAS 4 3 A
LCAS
tASR. | | tRAH
Address Row
torr
toFF
N\ High-Z
Dout ] 9
* DE,WE: Hor
HITACHI
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HMS5118165A Series

CAS-Before-RAS Refresh Cycle

LCAS

tRc

- »l- tRC »
. ‘RP 'RAS . 1 tRP 1, 'RAS tpp
/ Y / \ "

RAS / N\ N
tv i1
Bila"  lnrg tcrp
. ltcp | (tosm| |tcHR tcp, | |lcsR tCHR
UCAS :g £ 3

20

torr
—]
_loFF

e E— '

, High-2

Dout } 9

7
* OE,WE : HorlL
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HMS5118165A Series

Hidden Refresh Cycle
- tRec « RC trRC o
'RAS ol L« 1RP tRag| |1BR) | tRAS )|, tRP
RAS \ \ / 1
RAS
K 7 \ \_,
tT
1 RSH, tour | || LtcRe,
o« RCD
UCAS N /
UCAS
LCAS &; Z
< {RAD ;;: tRAL
taspl ['RAH  tasc | tcan |
4 3
Address Row Column
K 7
tRcs <> tRRH
— tRCH
S { g
WE |
IWED
tpzc -
< teon
~ [trop
* High-Z - g
Din / \
tpzo tOED
[ - [
| 1OEA '
Gﬁixxxxxxxx\( j>—<;i
<ICAC ‘t?%gz
. lan _ ol et
| tRAC - Torr || OHO
» e 2T
icLz . OH
5 3 \
Dout Dout —
\ Lot 7
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HM5118165A Series

EDO Page Mode Read Cycle
tRp
- 1 t i
RAS ] tRasp HPC 7 :
| ¢ \
tHpe tpc tepaH tepp |
r tesu icp Tcp e
- ] tRSH ‘
UCAS l._tcas \$ tcas \.tcas E teas ./
[CAS ,a | tRCHC | | '
tacs tacw RS 5 {RRH
s =t “—'ReH
we JOOO00T \/ (
i -
| tRAL
tasn oo B4 SO TOAH, | fasg] foan tasg toay, tasc .| L \CAH JIWED
- L i 3 7
Address XXX Row XXX Column 1 Column 2 Column Column 4 )<><X><>O<><
teau teal | teaL toaL
2 tRDD
tpze % e tCDD
Din X High-Z : / /
K x
toza col tCOP
e et - > tOED
o TR m r *
OE ; L f l > i\ \
A 1
| ; CPA OFR
oEA Lo E [ e 1
™ tcpa ‘l < OHR
tcag loez tan | | LA o o7
| e
o AA_| %z H L CAC | tcag e :OHO
trac . : e tDOH L_, __tOEA |l tOFF
DML | tong o
Dout { Dot i ] Dout 2K Dout 2 )<:><Dout PF—— Doutd j—i
HITACHI
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HM5118165A Series

EDO Page Mode Read Cycle (2CAS)

tap
S .
HAS tRASP ] \
. 3 e
1 thpe tHPC tpc tchp
T tesH tcp tcp tep
tRSH
[CAS tcas & tcas "j tcas ||
i
UCAS ; F ' i
\ ] o tes /
tRCHC ¢
1 RAH
e [—='RCH
w [0 Bl
tRAL g
N t i
tASA fn Tf“tﬁf_:m—ﬂ {asg, |toan Asg 155.'2 tasc.| | JicAH ,41.!’ Ep
Address m Row Column 1 Column 3| Column 3, Column 4X )
1 tea | toal tea, ob
? oA
tpzc! ' - toop
| | !
L N | f /
on YR ; —
v ! : s
|
, i ,
i
oe TTITITRTY e n i
P ! i CPA - FR
0% ° taa | |itoez ‘[ 1 taa R
fcag tcAC L—’! ltogz 1 1= o oz
7N HO ‘ ! CAC e o0
‘ooH toE L ' ‘orF
lRac i o} e i tOH
toHo
L Dout z Dout 1 ?O(Dout 2} Dout 2 F———{ Douta —-
i t(t:PA
AA
toac toEA
U Dout ’\F Dout 1 {oout 3) { Douts }"”“
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23



HMS5118165A Series

EDO Page Mode Early Write Cycle

UCAS
LCAS

Din

Dout

tRASP L_trp
tt
tcsH tHPC tRSH
tRCD tcas tcp tcas | | tep tcas i fcRP
1
N / NX / s&
N7 K 7!/
tasc |tcaH tasg ftcaH
Column 2
twes| |tweH twes | [tweH twes | | twen

[tDS

Din

1

High-Z**

* OF

Horl

** twes 2 twos (ming
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HMS5118165A Series

EDO Page Mode Delayed Write Cycle*'®

" tRASP .
|_i.trp
RAS \
N /'_
.l L, cB) 1, 1R 1o tcap
_ tcsH . tHPC . «_ RSH
. 'RCD |, lcAs .. lCAS . 'CAS
S
GGRS i i i 7
{CAS K 7 K 7 7
[ASC Sl tASC ollollASC
tcan tcan tCAH
Column 1 Column 2 Column N )<>O<
towl towd] t‘i"-"hl
ta—] |t—»-] ‘RWk
’ tacs trcs -
I A N/
R A
twp twei | | twp
| | jtbzcips)| |tpzc Ipg .| lozc tog |
toH .10H JtoH
| " 63%@ -
Din N
X0 c}@* 2 AT QAL i@*
tpzo tpzo tpzo
> > —! »
‘O_E’D tOED toED
LOEH ] LOEHe-» {OEHe-»
o N v R4 N 7 3
o ./ /

terz, | oLz, | . oz, |
ol doez tOEZ MOEZ

- Lt B
High-Z
Dout

invalid Dout Invalid Dout invatid Dout
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HM5118165A Series

EDO Page Mode Read-Modify-Write Cycle*'

‘ 'RASP .
L
Y
RAS N /J \
N 7 _
T . tHPRWC
tep, | | tcp tRSH tCRR
RCD 1, tcas e 'CAS tcas
UCAS X Zﬂ& ZF\ Z[—‘“
LCAS \( 7 K 7 N
<IRAD
tASR, | tASC oL 1ASC ollel tASC
tRAH tcaH tcaH tcAH
Address Row " Column 1 Column 2 | Column N
N K Y
tRwp towy | || | tepw itowy ||| | fopw tcwg
tawp tawp tawp |,
L towp | ftrcs, | |, tewp | tres) J| | towp | | TRWL
i \ \ y
e | % /XXX
K 7
'RCs, i L R twel | | twell o
|l tozc oS )| tozc DS tpzc 1DS
tox ALs) LS
. K ZIZ—)n K 6i K| 6i
Din /- {__1 V k—z 1N —
n toED, toep 1OED
Dzo| ||| —* tpza || |, —* tpzol || || —™
tOEH ba-»| tOEH ] 1OEHe—>
A XK L XK 4 N
OF kl( T ‘/ 3( 7Z
| o | LelOHO > lelOHO 1> «lOHO
toEA L» LOEA LOEA (o>
X lcac« \ th\c« . tcad -
AAle > I AAw—>
- > tcpal- topal< »>
i A Al
RAC . y
tclz oz tc JlloEZ iz loez
an At £ High-Z
Dout | - v
W NA W
Dout 1 Dout 2 Dout N
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HMS5118165A Series

EDO Page Mode Mix Cycle (1)

UCAS
LCAS

Address

Din

iR
~ 'masp f ﬁ&
gi } |
t ! .JSLRP |
T 'cp tcp tcp ‘*&
f
3 teas ] & teAs tcas ]J \CAS 7 !
oS | ~ tRSH ,
trop i t
; ! ! tres —» {BRH
Wff WCH RCS - | ) e
| y e FIYOY Y
1 . AWD . \
T 1
¥ t & tRAL |
tASR er] tRAﬁsf, fcan fasg| |Lean frsd |toan tascl, | tCAH: ‘ i
j : | /
0o e 0 AT A oo L
’ i T - 3! T r ™ T
5 t ‘ ? s
AL l | icaL tRocb
’; | tbH - tCD
[ t
tpg feef fe—2H DS —
Din 1 High-Z bin 3 VY :
toen :
il -~ twip
— | -
o KOOOOOCUNOUNAX ¥
i NN G S AN
| ! ; ‘ T i
" tAA | Icp T e
! AR T toez e tog
tOEA ‘(tAA { bAC { l
[ - toHo
fcag CAG [toro '0EA ]«, ,J torr
tDOH ] T w{t ’
i | _ T oH
, - ! :
ST, S eyt
! ~

HITACHI
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HMS5118165A Series

EDO Page Mode Mix Cycle (2)

tap
RAS F trasp 7 e
I 1 U
tr t terp
T CSH o tep Lice tep
|
{ ‘ R
UCAS tcas Jf \ teas . f N._l'cas 1 . toas ﬂ
LCAS tacp 71 : j +
fRcHR tRsH
- J|tres " t
tres tacp Wes! twen tRcs ARH
o RCH CS: D i - then
W A : .
WE , tepw_hylwe \ )<><>(
i . ~ tRAL /
Py é
1, tascll ¢ \ t !
tasRjee| L JAH, | I-CAP tasc| |tean Itascltoan, | agq | [ioan
Address {XX Row XX)( Column 1 ¥Cotumn 2W Column 3 Column 4 )<
tcal | tca { teat
. tps
; T on f -1 IRDD
| iewl - 1CDD
Din High-Z Din 3 o % V
! AN
€D |
il o e ‘cop "* wep
oe TETTI I s AT
- 1 H /
| tOEA | t | o
tAA E ‘ : ,; CPA% -; e tWEZ
tOEA 4 P ? TtAA et 1o
i I ot =4
icac i EEZ AA — toEz - feag e toro
tRAC 3 CAG || {+] Lt _—
toHo ™ oo OEA] lorr
i | oH
‘» - = 4 .
Dout {| Dout1 } { { Douts }—‘~
i ,
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HMS5118165A Series

Self Refresh Cycle (L-version)** 23031

PR A tRaSS _ tRPS
— 2
RAS / N \_
Y ]
tT_ N
tRPC temp
_ [tcr | ftesm o ——f—ﬂ—
UCAS 7 —
LCAS
Jorr
L IOFF
I High-Z
Dout — } ig
7 -

*Address, OFE, WE: HorlL
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HMS5118165A Series

Package Dimensions

HMS5118165AJ/ALJ Series (CP-42D) Unit: mm

27.06
27.43 Max
42 22

ninieiaininivininisinisininiainininfciain]

A
10.16 £ 0.13
11.18 £ 0.13

0000 L U O NN 50 RN

1 21

0.74

©
N o~
q b

+
£ 7
1.3 Max 8 = o
o o) H
\ 8 I «

N G Jd 1
0.43 £0.10 H 1.27 9.40 £ 0.25
1 T
ofo.10]
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HM5118165A Series

HMS5118165ATT/ALTT Series (TTP-50/44DC) Unit: mm

20.95 N
21.35 Max
50 40 36 26
AASAARARRAR ARAAAARAKARN
©
S
o i
PATRTASATATRIA A A DATAATRTATATRTATAT]
11 15
0.80
027+007 || [@[013® 11.76 + 0.20 ,
¥ ' i
a]=1ala1afaiaia S[a §x \_t}o__so }
el 0w Slwm |
[} 58 i
s 33 2|2 |
2 v 9= 8
- 1.15 Max - ©le o |
e A |
0501 | | |
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HM5118165A Series

to —

When using this document, keep the following in mind:

This document may, wholly or partially, be subject to change without notice.
All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or

part of this document without Hitachi’s permission.
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examples described herein.

Lh

or Hitachi, Lid.
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MEDICAL APPLICATIONS.

Hitachi will not be held responsible for any damage to the user that may result from accidents or i
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

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

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
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HMS5118165A Series

Revision Record

Rev.

0.0

Date

Jul. 20, 1995

Contents of Madification Drawnby Approved by
Initial issue M. Mishima H. lijima

1.0

Dec. 15, 1995

Change of format M. Mishima K. Hayakawa
Change of format of truth table
Recommended DC Operating condition
Addition of note 2
DC Characteristics
Adgdition of note 4
AC Characteristics
taco Max: 45/53 ns to 52/60 ns
taen Min: 5/5 ns to 0/0 ns
tar Min: 0/0 ns to 5/5 ns
tawe Min: 85/107 ns to 92/104 ns
tewp Min: 43/47 ns to 40/44 ns
tawp Min: 60/67 ns to 57/64 ns
oo min: 6/5 ns to 3/3 ns
Deletion of note 3
Change of note 10, 11
Timing Waveforms
Correct errors
Change of Package Dimensions: CP-42D
Package overhang max: 1.265 mmto 1.3 mm

2.0

Jul. 2, 1996

Change format
Addition of HM5118165A-6 Series
Pin Descriptions
Addition of Row/Refresh address and Column
address to address input
AC Characteristics
tawe Min: 175/199 ns to 136/161/185 ns
tuerwe Min: 80/99 ns to 68/79/88 ns
Addition of note 27
Notes concerning 2CAS control
Addition of note 4
Timing waveforms
Deletion of note: tog 2 tope
Deletion of notes for RAS-only refresh cycle
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