HMS5164165A Series
HM5165165A Series

4194304-word X 16-bit Dynamic RAM

HITACHI

ADE-203-453 (Z)
Preliminary - Rev. 0.4
Apr. 28, 1997

Description

The Hitachi HM5164165A Series, HM5165165A Series are CMOS dynamic RAMs organized as
4,194,304-word x 16-bit. They employ the most advanced CMOS technology for high performance and
low power. HM5164165A Series, HM5165165A Series offer Extended Data Out (EDO) Page Mode as a
high speed access mode. They have the package variations of standard 400 mil 50-pin plastic SOJ and
standard 400 mil 50-pin plastic TSOPII

Features

e Single 3.3 V(0.3 V)
e Access time: 50 ns/60 ns/70 ns (max)
¢ Power dissipation
— Active mode : TBD/450 mW/378 mW (max) (HM5164165A Series)
: TBD/648 mW/558 mW (max) (HM5165165A Series)
— Standby mode : 7.2 mW (max)
¢ 0.72 mW (max) (L-version)
e EDO page mode capability
® Refresh cycles
— RAS-only refresh
8192 cycles/64 ms (HM5164165A)
4096 cycles /64 ms (HM5165165A)
/128 ms (HM5165165AL) (L-version)
—— CBR/Hidden refresh
4096 cycles /64 ms (HM5164165A, HM5165165A)
/128 ms (HM5165165AL) (L-version)
e 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh

— Self refresh (L-version)
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HMS5164165A/HM5165165A Series

= 2CAS-byte control
» Battery backup operation (L-version)

Ordering Information

Type No. Access time Package
HM5164165A4-5 50 ns 400-mil 50-pin plastic SOJ (CP-50DA)
HM5164165AJ-6 60 ns
HM5164165AJ-7 70 ns
HM5164165ALJ-5 50 ns
HM5164165ALJ-6 60 ns
HM5164165ALJ-7 70 ns
HM5165165AJ-5 50 ns
HM5165165AJ-6 60 ns
HM5165165AJ-7 70 ns
HM5165165ALJ-5 50 ns
HM5165165ALJ-6 60 ns
HM5165165ALJ-7 70 ns
HM5164165ATT-5 50 ns 400-mil 50-pin plastic TSOP II (TTP-50DB)
HM5164165ATT-6 60 ns
HM5164165ATT-7 70 ns
HM5164165ALTT-5 50 ns
HM5164165ALTT-6 60 ns
HM5164165ALTT-7 70 ns
HM5165165ATT-5 50 ns
HM5165165ATT-6 60 ns
HM5165165ATT-7 70 ns
HM5165165ALTT-5 50 ns
HM5165165ALTT-6 60 ns
HM5165165ALTT-7 70 ns
2
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HMS5164165A/HMS5165165A Series

Pin Arrangement

HM5164165AJ/ALJSeries HM5164165ATT/ALTT Series
Voo (1 Y 50| Ves Vo [110 50[ ] Ves
voo [l 2 49| ] vo1s oo ]2 49{ ] /015
o1 [ 3 48|] vO14 o1 |3 48[ ] V014
o2l 4 47|[] vo1s o2 |4 47{] 11013
vo3[]i s 46| ] VO12 103 |5 461 ] 11012
V..l 8 45\ Vss V..[|6 45| | Vas
Vo4 7 44\7] VO11 |/82 17 44[] vo11
/o5 |l 8 43(7] vo10 /05 |8 43[7] Vo10
vos [} 9 42|[] Vo9 1706 [ 9 42[7] /09
07 []{10 41| vos V07 []10 41[7] Vo8
NC [ 11 40\7] NC NC |1 40[] NC
Voo [ 12 397 Ves Voe []12 3917 Vas
WE[]13 38| ] LCAS WE []13 38 ] LCAS
RASE 14 37|[7] UCAS RAS [ |14 87[7] UCAS
NC [|[15 36(] OF NC |15 36 ] OE
NC |16 35|71 NC NC []16 35[] NC
NC 117 347 NC NC |17 34 ] NC
NC |18 33| ] A12 NC []18 33[] A12
A0 [ 19 32| At1 Ao 19 32[] A1
A1[]|20 31|[] A10 A1 [J20 31[7] A10
A2 |21 30| A9 A2 1 30[ ] A9
A3 [ 22 29(] A8 A3 [J22 29[} A8
A4 |23 28(] A7 A4 23 28{ ] A7
A5 [|l24 27\ A6 A5 |24 27[] A6
Vec 125 26 :l Vss VCC []25 26 Vss
(Top view) (Top view)

Pin Description

Pin name Function
ADto A12 Address input
* Row/Refresh address: A0 to A12
» Column address: A0 to A8
/O01to /015  Data input/Data output

RAS Row address strobe
UCAS,L[CAS  Column address strobe
WE Read/Write enable

OF Output enable

Power supply

174
[

Ground

HITACHI
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HMS5164165A/HM5165165A Series

Pin name Function
NC No connection
4
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HMS5164165A/HM5165165A Series

Pin Arrangement

HM5165165AJ/AL)Series HM5165165ATT/ALTT Series
VCC |: 1 U 50 :' Vs VCC E 10 50] Vss
Woo[ | 2 49(] 1/O15 Voo [j2 49 ] vO15
o1 [ 3 48| ] vo14 o1 []3 48[7] 11014
voz2 [l 4 47| ] 11013 Vo2 [j4 47[ ] vO13
o3[} 5 48i[ ] 1VO12 ¥o3 [}5 48[ | 11012
Veo [ 8 4517 Vsg Voo 16 450 ] Vgg
Vo4 7 44{7] 1o11 Vo4 17 44 ] 1VO11
Vo5 8 43\7] V010 V05 []8 43| ] V010
Vos [}l 9 42\] 109 o6 [ 9 42[7] V09
Vo7 {10 41| vos 1707 []10 41[7] 1V/O8
NC ][ 11 40\ ] NC NC [ |11 40[ ] NC
Vee []112 39| ] Ves Ve []12 39[ ] Ves
WE |13 38| ] LCAS WE |13 38[ ] LCAS
RAS [/ 14 37|] UCAS RAS [ |14 37[7] UCAS
NC {15 36| ] OE NC [ |15 36 OE
NC |16 35|7] NC NC |16 35[ ] NC
NC |17 34| NC NC []17 347 NC
NC [ |18 337] NC NC |18 33 ] NC
Ao |19 32| At1 A0 []19 327 AN
A1[]l20 31] A0 A1 20 317] A10
A2 []l21 30\ A9 A2 21 30[] A9
A3 [ |l22 29([7] A8 A3 [j22 297 A8
A4 [l23 28|[7] A7 A4 |23 28] A7
A5 [ |24 27|[7] A6 A5 [ |24 27(] A6
Vee 25 26| ] Vss Vee []25 26| ] Vss
(Top view) (Top view)
Pin Description
Pin name Function
A0 to Al1 Address input

* Row/Refresh address: A0 to A11
* Column address: A0 to A9
/0010 1/015  Data input/Data output

RAS Row address strobe

UCAS,LCAS  Column address strobe o
WE Read/Write enable

OE Output enable

Vee Power supply

Vs Ground

HITACHI
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HM5164165A/HMS165165A Series

Pin nhame Function
NC No connection
6
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HMS5164165A/HM5165165A Series

Block Diagram (HM5164165A Series)
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HM5164165A/HM5165165A Series

Block Diagram (HM5165165A Series)
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HM5164165A/HMS5165165A Series

Truth Table

RAS LCAS UCAS WE OE Output Operation

H D D D D Open Standby

L L H H L Valid Lower byte Read cycle

L H L H L Valid Upper byte

L L L H L Valid Word

L L H L*2 D Open Lower byte Early write cycle

L H L L*? D Open Upper byte

L L L L*2 D Open Word

L L H L*? H Undefined Lower byte Delayed write cycle

L H L L*? H Undefined Upper byte

L L L L*2 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
HiolL H L H D Open Word CAS-before-RAS refresh cycle or
HtolL L H H D Open Word Self refresh cycle (L-version)
HtoL L L H D Open Word

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

Notes: 1. H: High (inactive) L: Low (active) D: HorL
2. twes 20ns Early write cycle
twes < 0 ns  Delayed write cycle
3. 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,
LCAS.

ex. if RAS =Hto L, UCAS = H, LCAS =L, then CAS-before-RAS refresh cycle is selected.

HITACHI
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HM5164165A/HMS165165A Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; —0.5to V. + 0.5 (£ 4.6 V (max)) \'%
Supply voltage relative to Vg Vee -0.5t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P; 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55t0 +125 °C

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

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 3.0 33 3.6 v 1,2
Input high voltage Vi 2.0 — Ve +03 V 1
Input low voltage ’ V. 0.3 — 0.8 \' 1

Notes: 1. All voltage referred to V.

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

10
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HMS5164165A/HM5165165A Series

DC Characteristics
(Ta=01t0+70°C, V=33V +03V,V,=0V)(HMS5164165A Series)

HM5164165A
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*" *2 lect — TBD — 125 — 105 mMA tg=min
Standby current leca — TBD — 2 - 2 mA  TTL interface
RAS, UCAS, LCAS = VIH
Dout = High-Z
— TBD — 1 — 1 mA  CMOS interface
RAS, UCAS,
LCAS 2V, -02V
Dout = High-Z
Standby current leco — TBD -~ TBD — TBD pA CMOS interface
(L-version) RAS, UCAS,
LCAS 2V .—-02V
Dout = High-Z
RAS-only refresh current? |, — TBD — 125 — 105 mMA ty.=min
Standby current*' lees — TBb — 5 — 5 mA RAS=V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh locs — TBb — 140 — 120 mA tg.=min
current
EDO page mode current™*® 1, — TBD — 120 — 105 mMA t,c =min
Battery backup current** leeo — TBD — TBD — 7TBD pA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t;. = 31.3 us
tras < 0.3 ps
Self refresh mode current leen — TBD — TBD — TBD pA CMOS interface
(L-version) RAS, UCAS,
LCAS <0.2V
Dout = High-Z
Input leakage current u BD TBD 10 10 -10 10 pA O0OV<EVinsV,.+03V
Output leakage current bo TBD TBD -10 10 -10 10 pA OV <Vout< Ve,
Dout = disable
Output high voltage Vou TBD TBD 24 Vi, 24 V., V High lout = -2 mA
Output low voltage Voo TBD TBD 0 04 0 04 V Low lout =2 mA

Notes: 1. I, depends on output load condition when the device is selected. 1., 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 within one page mode cycle t
4' V.HEVCC—OQV,OVSV,LSOZ V

HPC~

11
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HMS5164165A/HM5165165A Series

DC Characteristics
(Ta=01t0+70°C, V=33V 0.3V, V=0 V) (HM5165165A Series)

HM5165165A
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current**- *2 locr — TBD — 180 — 155 mMA t . =min
Standby current loce — TBD — 2 — 2 mA  TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— TBD — 1 — 1 mA  CMOS interface
RAS, UCAS,
LCAS 2V -0.2V
Dout = High-Z
Standby current lece — TBD — 200 — 200 pA CMOS interface
(L-version) RAS, UCAS,
LCAS 2V .-0.2V
Dout = High-Z
RAS-only refresh current®® |, — TBD — 180 — 155 mMA t,.=min
Standby current*' lecs — TBD — 5 — 5 mA RAS =V,
UCAS,LCAS =V,
Dout = enable
CAS-before-RAS refresh loce — TBD — 140 — 120 mA t, =min
current
EDO page mode current* ** 1, — TBD — 150 — 135 mA t,c=min
Battery backup current™ lecio — TBD — 8650 — 650 pA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t;c = 31.3 us
taas 0.3 s
Self refresh mode current loon — TBD — 500 — 500 pA CMOS interface
(L-version) RAS, UCAS,
LCAS 0.2V
Dout = High-Z
Input leakage current I, TBD TBD —10 10 =10 10 pA 0OV<EVingV,+03V
Output leakage current o TBD TBD —-10 10 -10 10 pA OV<Vout<Vg
Dout = disable
Output high voltage Vou TBD TBD 24 V., 24 V. V High lout = -2 mA
Output low voltage Voo TBD TBD 0 04 0 04 Vv Low lout =2 mA

Notes: 1. I, depends on output load condition when the device is selected. l.c 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 within one page mode cycle t
4. V2V, —02V,0VSV, <02V

HPC*
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HM5164165A/HMS5165165A Series
Capacitance (Ta=25°C, V.. =33V +0.3V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cu — 5 pF 1
Input capacitance (Clocks) C, — 7 pF 1
Qutput capacitance (Data-in, Data-out) Cuo — 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.

13
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HMS5164165A/HM5165165A Series

AC Characteristics (Ta = 0t0 +70°C, Vo =3.3 V £ 0.3 V, V= 0 V¥l 52 18 %19, 520

Test Conditions

* Input rise and fall time: 2 ns

* Inputlevels: 0V,30V

* Input timing reference levels: 0.8 V, 2.0V

¢ 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)

HM5164165A/HM5165165A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tac TBD — 104 — 124  — ns
RAS precharge time tee TBD — 40 — 50 — ns
CAS precharge time tep TBD — 10 — 13 — ns
RAS pulse width taas TBD TBD 60 10000 70 10000 ns
CAS pulse width teas TBD TBD 10 10000 13 10000 ns
Row address setup time tach 8D — 0 — 0 — ns
Row address hold time taan ™D — 10 — 10 — ns
Column address setup time tasc TBD — 0 — 0 —_ ns 21
Column address hold time toan TBD — 10 — 13 - ns 21
RAS to CAS delay time taco TBD TBD 20 45 20 52 ns 3
RAS to column address delay time t.,, TBD TBD 15 30 15 35 ns 4
RAS hold time taen TBD — i5 — 18 — ns
CAS hold time toon 8D — 48  — 58 — ns 23
TAS to RAS precharge time temp 8D — 5 — 5 — ns 22
OE to Din delay time tomo TBD — 15— 18— ns 5
OE delay time from Din tozo TBD — 0 — 0 — ns 6
CAS delay time from Din tozs 8D — 0 — 0 — ns 6
Transition time (rise and fall) t; TBD TBD 2 50 2 50 ns 7
14
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HM5164165A/HM5165165A Series

Read Cycle

HM5164165A/HM5165165A

-5 -6 =7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trac — TBD — 60 — 70 ns 8,9
Access time from CAS teac — TBD — 15 — 18 ns 9,10,17
Access time from address tan _— 8D — 30 — 35 ns 9, 11,17
Access time from OE toea — TBD — 15 — 18 ns 9
Read command setup time trcs TBD — 0 — — ns 21
Read command hold time to CAS  t.g, TBD — — — ns 12,22
Read command hold time from RAS tqq,q TBD — 60 — 70 —_ ns
Read command hold time to RAS  tgq, TBD — 0 — 0 — ns 12
Column address to RAS lead time 1o, TBD — 30 - 35 — ns
Column address to CAS lead time  tg,, BD — 18 — 23— ns
CAS to output in low-2 tes TBD — 0 — 0 — ns
Output data hold time ton 8D — 3 — 3 — ns 27
Output data hold time from OE tomo TBD — 3 —_ 3 — ns
Output buffer turn-off time tore — TBD — 15 -— 15 ns 13,27
Output buffer turn-off to OE toes — TBD — 15 — 15 ns 13
CAS to Din delay time teon TBD -— 15 — 18 — ns 5
Output data hold time from RAS ~ t,, TBD — 3 — 3 — ns 27
Output buffer turn-off to RAS torn — TBD — 15 - 15 ns 27
Output buffer turn-off to WE twez — TBD — 15 — 15 ns
WE to Din delay time twen TBD — 15 — 18— ns
RAS to Din delay time taop TBD — 15 — 18— ns

15
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HMS5164165A/HMS165165A Series

Write Cycle

HM5164165A/HM5165165A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max  Unit Notes
Write command setup time twes TBD — 0] — 0 — ns 14,21
Write command hold time twen TBD — 10 —_ 13 — ns 21
Write command pulse width twe TBD — 10 — 10 — ns
Write command to RAS lead time  t,,, TBD — 10 — 13— ns
Write command to CAS lead time  tg,, TBD — 10 — 13 — ns 23
Data-in setup time tos TBD — 0 — 0 — ns 15, 23
Data-in hold time ton TBD — 10 — 13 — ns 15,23
Read-Modify-Write Cycle

HM5164165A/HM5165165A

-5 -6 7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe ™D — 149 — 175 — ns
RAS to WE delay time towo TBD — 78 — 91— ns 14
CAS to WE delay time tewn TBD — 383 - 39 — ns 14
Column address to WE delay time 1, TBD — 48 — 56 — ns 14
OE hold time from WE tom TBD — 15  — 18 — ns
Refresh Cycle

HM5164165A/HM5165165A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) togn TBD — 5 — 5 _ ns 21
CAS hold time (CBR refresh cycle) teum 8D — 10 — 10 — ns 22
WE setup time (CBR refresh cycle) tyqe TBD — 0 —_ 0 — ns
WE hold time (CBR refresh cycle)  tymy TBD — 10 — 10 — ns
RAS precharge to CAS hold time  toq; TBD — 0 —_ 0 — ns 21
16
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HM5164165A/HM5165165A Series

EDO Page Mode Cycle
HM5164165A/HM5165165A
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time thee TBD — 25 — 30 — ns 25
EDO page mode RAS pulse width  t,.. — ™BD — 100000 — 100000 ns 16
Access time from CAS precharge  t.., —  TBD — 35 — 40 ns 9,17
RAS hold time from CAS precharge tg.q, TBD — 35— 40 — ns
Output data hold time from CAS low t,, TBD — 3 — 3 — ns 9,17
CAS hold time referred OE teo TBD — 10 — 13— ns
CAS to OE setup time teor TBD — 10— 10 — ns
Read command hold time from tacne TBD — 35 — 40 — ns
CAS precharge
Write pulse width during CAS twee TBD — 10 — 10 - ns
precharge
OE precharge time toer TBD — 10 —_ 10 — ns
EDO Page Mode Read-Modify-Write Cycle
HM5164165A/HM5165165A
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read-modify-write  t,,pauc ™D — 68 — 79 — ns
cycle time
WE delay time from CTAS precharge t,, TBD — 54 — 62 — ns 14
Refresh (HM5164165A Series)
Parameter Symbol Max Unit Note
Refresh period taer 64 ms 8192 cycles
Refresh period (L-version) trer TBD ms 8192 cycles
17
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HMS5164165A/HMS5165165A Series

Refresh (HM5165165A Series)

Parameter

Symbol Max

Unit Note
Refresh period teer 64 ms 4096 cycles
Refresh period {L-version) taer 128 ms 4096 cycles
18
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HMS5164165A/HM5165165A Series

Self Refresh Mode (L-version)

HM5165165AL
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) thass 8D — 100 — 100 — us
RAS precharge time (self refresh)  tog TBD — 110 — 130 — ns
CAS hold time (self refresh) tons TBD — -50 — -50 — ns

Notes: 1. AC measurements assume t,=2ns.
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 taac (Max) can be met, to, (Max) is specified as a
reference point only; if t,..; is greater than the specified t.q, (max) limit, than the access time is
controlled exclusively by t.,..

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

5. Either tyg, or t.,, must be satisfied.
6. Either ty,, or t,. 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 t., <t (max) and te,, < e, (max). If taco OF s is greater than the maximum
recommended value shown in this table, t.,. exceeds the value shown.

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

10. Assumes that tpep 2 taen (Max) and toep + teae (max) = tp,, +t,, (Max).

11. Assumes that to,, = te., (Max) and t,., + toac (MaX) < to,p + 1, (Max).

12. Either teg, or t4,, must be satisfied for a read cycles.

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

14. twess tawos towns tawn @Nd tepy, are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if twes 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 tawo
g (min), towo = town (min), and tawo 2 tawn (min), Of foup = t(:WD (min), tAWD 2ty (min) and tepw 2
teew (mMin), 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 leading edge in early write cycles and to WE
leading edge in delayed write or read-modify-write cycles.

16. tgaer defines RAS pulse width in EDO page mode cycles.
17. Access time is determined by the longest among tans toac @Nd tep,.

18. When both UCAS and LCAS go low 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.

19 All the V. and V pins shall be supplied with the same voltages.

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

21 tuses teans tacs: twess twens tosr AN tane are determined by the earlier falling edge of UCAS or LCAS.
22.temps touns trous topa @N tepy, are determined by the later rising edge of UCAS or LCAS.
23. tews tows tos @nd teg, should be satisfied by both UCAS and LCAS.

19
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HM5164165A/HM5165165A Series
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24.1., is determined by the time that both UCAS and LCAS are high.

25.1,,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 (i, + tp + 2 1;) becomes greater
than the specified t,,c (min) value. The value of CAS cycle time of mixed EDO page mode is
shown in EDQ 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/V, line noise, which causes to degrade V,, min/V, max level.

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 t,,,, and between to; and to.

28. Please do not use ty,qs timing, 10 us < tp.ec < 100 ps. During this period, the device is in
transition state from normal operation mode to self refresh mode. Ift,, = 100 ps, then RAS
precharge time should use t..¢ instead of t,;.

29. CBR burst refresh or 4096 cycles of distributed CBR refresh with 15.6 s interval should be
executed within 64 ms immediately after exiting from and before entering into the self refresh
mode.

30. 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.

31.XXX: Horl (H:V, (min) <V, <V, (max), L: V,_ (min) < V,, <V, (max))

i \nvalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,, or V.
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HMS5164165A/HM5165165A 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.

RAS

A\ /
-
-

Early write
LCAS \
WE \\

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

RAS \ /
UCAS \
LCAS /

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

21
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HMS5164165A/HMS5165165A Series

Timing Waveforms**!

Read Cycle

22
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HM5164165A/HM5165165A Series

- trc
_ tRAS ol letRP
N S\
RAS N /] \
N /
- tesH . tcrp
» tRcp *RSH .
Yl e tcas
\ /
UCAS N /|
LCAS T —
« TRAD I tRAL .-
‘ ca.
lasr| |, tase | tcaH
RAH <—{
s
s
Address Row Column ><><><>O<><><>Q<><
N
JRRH
» tRCHR .
tRCS |« o tRCH o
S 4 Y
WE \ 5 >_< % %
tweDb
tpzg _ ‘cop il
« RDD .
o OO XX
< 1Dzo) | | toEA - tOED o
% X XXXXXX XXXXXXXXD
N 7
toEz -
lcac | t%‘;
BL > : ton -
» tRAC N __1OFR -
:CLZ= <‘ tonr :
tWEZ e
N \
Dout ! ! Dout Z§—
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HM5164165A/HM5165165A Series

Early Write Cycle

» tras trp
RAS \
] XL /]
- tcsH o tcrp
- tRep tRsH -
trl |, - tcas
UCAS BX 71
LCAS N 7
tasr| tRaH tasc| | tcaH

Address Row Column

twes tweH

tps toH

™~

High-Z*

Dout

« twes = twes (min)

24
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HMS164165A/HMS165165A Series

Delayed Write Cycle*™
- tRC .
- tras | tRP
-\
RAS N N
N__ 7
» tosH tcrRp
tReD L)L tRSH
tr 1. » tcas -
UCAS B\ ]4
LCAS 3 £
tcan
towy
ERWL
t‘RCS twp
4
WE /
N
Ipzc tps toH
High-Z
on XOOUQO0G =D > )
tpzo toEH
—t ———— Lt
toep
toep
A T
OO N
] toEz
tgl
Dout g High-Z
Invalid Dout
25
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HMS5164165A/HM5165165A Series

Read-Modify-Write Cycle**®

« trRwC .
tRAS ol LelRP
A \
RAS
X& 7 \_
ty
tReD L1, tcas »| el tCRP
UCAS 3&
LCAS X +
. [RAD,
tASR| tRAH tasc| | tcaH

Y
Address Row Column ><><><><><
N

t t
tRCS| [as| |« CWD > [
tawp tRwL
—- -
o trwp | [ twp
4
WE X X X X X XX X [

tozc
i High-Z
_|tpbzo|
B "1 toEA
e |« [OEP
Y NS
o Q0RO
- | S
tcac |
B tAn : toEZ
trac ol |e_n tOHO
/ 3 High-Z
Dout Dout E 1g
tcLz
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HM5164165A/HM5165165A Series

RAS-Only Refresh Cycle

tRAS

Y

e —_/l—_ﬂ&( jlza a

J

tRPC tcre

UCAS ‘
LCAS

tASR tRAH

B 4496203 003323b TS HN

torFr
toFF
High-Z
Dout ﬁ E 9
7
27
HITACH!I

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



HM5164165A/HM 5165165 A Series

CAS-Before-RAS Refresh Cycle

RAS /

~J

UCAS 7
LCAS

t\#np

- tre - tRc .
- 'RP tRAS ;1. tRP tRAs tRP

\ N N

tr
tRPC JIapg tcrP
tcp | | tcsh tcp, | |tcsh tcHR |

7 \K
twRH

o U0/

toFR
toFF
Bout %5 High-Z
7,
28
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HM5164165A/HM5165165A Series

Hidden Refresh Cycle

- thc e IRC tRC .
- tRAs trp tRag| |tRR) |, tRAS |||, tRP
RAS N N /! \
N /] N7
it
<!BSH, <_tcHR | || | tcRP,
e 'RCD_
UCAS X Z‘
LCAS K 7
< 1BAD 1 | ItRAL
tasr [tRAH  tasc | tcAH

g |
Y b

Address Row Column ><><><><><>O<><><><
N

_tRcs < tRRH
trRcH

N |

; twep
_tbzc -
| {tcop
High-z tRDD
-~ Ig = i ':_E i
tbzo| toED
 toea A
OE \ / ; ; ;
N Z
tcac toEz
tAA | twez
< IRAC _ tOFF: TOHO
toLz ton
Y N
Dout Dout E—_
N 7
torR
toHR
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HMS5164165A/HMS5165165A Series

EDO Page Mode Read Cycle

tRp
1
S 1 HP
RAS k tRasP c [
K. \._
tr tes - thpc ———HPC tcpRH tcrp
cP CP tcp tRSH
UCAS . teas i \ tcas tcas tcas 1[4
LCAS tACHR | tRCHC ‘
tRcs thcH {FRH
] v . RCH
w T
twpE tRAL
tasn {0 5CLTCAH fasc| toa tasg |foy, tasc.| |J1caH twep
Address m Row m Column 1ﬁ><>< *Column 2K><><><>O<X><X Column 3 XXXCqumn4 X
teal toal tcAL teaL
1
tRDD
tpzg 1CDD
oo UK R
tpzo| ‘coy cop
r toep [ togp ] ' tOED
1 T
1 CPA OFR
toEA CPA!
taa togz tcpa tan tonr
tcag tcAC tha toEzZ -~ ‘oez
L tAa twez OHO tcag - lcac ! toHo
4 = toEA = OFF
RAC — tDOH toEA t
ML | tond OH
Dout § Dout 1 E iDout‘[ Doutz@gDout E Dout4 p——
T
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HMS5164165A/HM5165165A Series

EDO Page Mode Read Cycle (2CAS)

trp
—
FAS trasp 17
t ¢ thpc tHpPC thpe tcaRp
T CSH tcp tcp icp
) IRsH —
LCAS toas A toas E tcas ||
J— L L) X
UCAS \ I Y tcas & Z
- 4 P
tRCHC ¢
t RRH
Res| —={'RCH
tRaL
tasnpe [RAHASGL TCAH tasc| [tcan tasg] [toan tasc.| |J1OAH tweD
Address XXX Row m Column 1 Column QW Column 3 Column 4
tear | toaL teal ;
teaL RDD
tpzc| t1CDD
bin [ H'gh-z 7XXX
tpzoy ‘co tcop
| togp [ toes ™ = tOED
o A i | 1y /
t 1
c OFR
tOEA Led vl o lonr
OEZ| tAnl
tcag tcAG toez lerl toEZ
LY. OHO . iCAG > Tono
\ DOH toEA ol FF
RAC ] ey ¢
toHo OH
L Dout g Dout 1 }@gDout Dout 2 E { Dout 4
tcpa
tan
tcac 1oEA

=

] Dout 4 >——

U Dout { Dout 1 ) 4 Dout 3
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HMS5164165A/HM5165165A Series

EDO Page Mode Early Write Cycle

trasP L_trp
— y
RAS N
N /
ty,
tcsH thpc tRSH
trRcD tcas tcp tcas | | tcp tcas | tcrp
oeas N/ ON N
LCAS K i
tASR tRAH tasc| |tcaH tasg |tcan tasg tcan
Address ’1mb‘x.( Column 1;‘E<X>icmumn 2;L<X>§tcmumn N >O<><><
twes| |tweH twes | |twcH twes | [tweh

Din
Dout High-Z"
* twes  twes (min)
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EDO Page Mode Delayed Write Cycle*?°

tRasp

tRP

tr tcp tcp tcRp)
. thrc tRsSH
tcas tcas tcas

J

- 7

tasc 1 ltasc 1 ltasc

tcaH tean tean
Column 1 Column 2 C:MXW
towl towy| towL
[
tRWL_

trcs trcs

\ N Y /
| \ \
twp twp
tpzc tog | | tpze tpg | | tozc tpg

Jtor olton
- X000 DEI— Dk —
LUV ARV BV SN

tciz torz, |, torz, |,

L loez S JoEzZ L1 lOEZ
High-Z
Dout z% 2

Invalid Dout Invalid Dout Invalid Dout
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HM5164165A/HMS5165165A Series

EDO Page Mode Read-Modify-Write Cycle**

- trasp N
Y
RAS N
N 7
troll, tHPRWC
tep || tcp tAsH tcrp
< IRCD |, tcas -  1CAS «1CAS 'l
LCAS N A N / N A
<IRAD
tASR, | tasc ||, oliolASC ol tASC
tRaH tcan tcaH tcaH
Address Row Column 1 _Column 2 Column N
- tawp towu | || | foPw | towd tcpw t:wEl
tawp tawp tawp .
towp | (tresl )| [ towp | tres) || | tewp tRWL
N N N
WE & X Xum
tres || twp | twe | | twe
“ T » T gt %
. <l[;;z(; tDS= P tpze tDS; tpze tps
tor fon, AL
Din N 45i N 6in N 6i
4 (_1 ,LZ 4 :_N
t t t
tozo| | | = tozo || | o2 tozoi || | o2
> tOEP| LOEPL <IOEF
tOEH e YOEH e tOEH—»
o / Y / ! / X
OF >< JK 7'7 \ Z \ 5( Z \m
T toHo «{OHO I /] toHo
tO‘EA Kei LOEA ||
. toacie . tCAQw—»! tC;Ac-n—>
AAL—> [ 7.V \R R R
TRAC toPal<— tepale——
»lle ol e
tciz toEz tciZ™ toEz toiz toEz
X Y S High-Z
Dout V i s
A KA N7
Dout 1 Dout 2 Dout N
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HM5164165A/HM5165165A Series

EDO Page Mode Mix Cycle (1)

thpe
HAS K tRase Z
tcrp
tL,__ tcp tep tcp
. v g 1
UCAS tcas | \ toas . teas fteas || ]
LCAS C ' E j 2
tesh tRsH
trep
t
twes | twen tres itR% 0128:
WE B . \
tawD _{ %
t I tRAL
tash fes] L JRARC | [ tCAH Iasc| |tean ?EE foan tasql, | [toan
Address m Row w Column 1 z XXXCqumn 2 Columnsw Colurnn 4 W
t
CAL | teaL tRDD
tcob
tos toH
Din Dint > High-Z XXX
1 twep
o TR0 ) ]
tCPA tcpa lorr
tAA tcpal hoez taAl tWEZ
toEA taa iCAC T OEZ
Dl r~—{ tono
lcAC| ltono
icAc tooh 10EA torr
e ton
Dout —{  pout2 }@(rm Dout 4 >—
- 2
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HMS5164165A/HM5165165A Series

EDO Page Mode Mix Cycle (2)

trp
BAS Y trase Z A
-
. N tcrp
T CSH tcp top tcp
- _ A Y E A f-
UCAS teas N toas tcas N fcasi| ]
LCAS taco n 2 g Y
treHR . trsH
trcs tron[wes| [twen tres RCS 0:223
] =) L)
. 5 s tRAL
tasc
1
task e | tRAN 'can | tase igﬁH asc| [toan fasdl | [toan
Address {X} Row XXX Column 1 X Column 2 Column 3 ><><X Column 4 ><><><><><
tcal : tear ! tcat
tpg
tpg|| ‘o tD %288
. —
Din High-Z Din2 [— Din 3 :XXX
to tol
Ep Ep
toep
loep 5 ol [lor - 'wep
— . 1 ‘col y
= T ‘ | X
i i \ | | /
torr
tha toEA tCPA twez
toea Lierc) taa t
i = loEz
fcac |'OE2 AA toEZ lieag — tono
tRAC tcac I0EA_ —]
toHO toHo tOFF
OH
Dout d pout ) (ot { Doutsa |——
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Self Refresh Cycle (L-version)*?% 230

-
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- tRp N tRASS _ tRPS
o\
RAS /
\K 7 \
t QR
RPC_ J_CRP
_ |tcp tcsh toms
UCAS ¢ A
LCAS
twrp | | twRH
g |
_ 7
=X XXX
JloFR
< tOFF
Dout 7 High-Z
A
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Package Dimensions

HM5164165AJ/AL]J Series

HM5165165AJ/ALJ Series (CP-30DA) Unit: mm
20.95
21.38 Max
50 tnlalnl Ialninlalsisialeinlaieial
Qe
S| o
H #
D O o @
O S| =
1 0.47 25
O
S g
o .
H 8 3
1.09 Max B S 18
o 9 o
S
HARRAARAARRAR! = T -
008 9.40 + 0.25
0.32 %507
0.31£0.04 "
E Hitachi Code CP-50DA
JEDEC Code MO-165-BA
EIAJ Code —
Weight 1.2g
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HMS5164165A/HM5165165A Series

HMS5164165ATT/ALTT Series
HMS5165165ATT/ALTT Series (TTP-50DB)

Unit: mm

20.95

50
AAAAANAAARAARANRAARRARAR AR

21.35 Max

e]

10.16

0.32 o7 _

VAR AT AR TR AT AT

0.80
$|0.16 @ 11.76  0.20

¥

1.2 Max

1.075 Max

(=l0.10 ]

0.18 Max ”
o
|
Q

TUJ

0.08 Min &

0.68

0.145 5%

0.5 +0.1
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