HM5164165F Series
HM 5165165F Series

64M EDO DRAM (4-Mword x 16-bit)
8k refresh/4k refresh

ELPIDN

E0099H10 (1st edition)
(Previous ADE-203-1058C(Z))
Jan. 31, 2001

Description

The HM5164165F Series HM5165165F Series are 64M-bit dynamic RAMs organized as 4,194,304-word
x 16-bit. They have redized high performance and low power by employing CMOS process technology.
HM5164165F Series, HM5165165F Series offer Extended Data Out (EDO) Page Mode as a high speed access
mode. They havethe package variations of standard 50-pin plastic SOJ and standerd 50-pin plastic TSOPI|

Features

e Single3.3V supply: 3.3V +£0.3V
e Accesstime: 50 ng/60 ns (max)
e Power dissipation
— Active: 432 mW/396 mW (max) (HM5164165F Series)
: 504 mW/432 mW (max) (HM5165165F Series)
— Standby : 1.8 mW (max) (CMOS interface)
: 1.1 mwW (max) (L-version)
e EDO page mode capability
o Refresh cycles
— RAS-only refresh
8192 cycles/64 ms (HM5164165F, HM5164165FL)
4096 cycles/64 ms (HM5165165F, HM5165165FL)
— CBR/Hidden refresh
4096 cycles/64 ms (HM5164165F, HM5164165FL, HM5165165F, HM5165165FL )

This product became EOL in December, 2006.
Elpida Memory, Inc. isajoint venture DRAM company of NEC Corporation and Hitachi, Ltd.
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e 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)
e 2CAS-byte control

e Battery backup operation (L-version)

Ordering I nformation

Type No. Access time Package

HM5164165FJ-5 50 ns 400-mil 50-pin plastic SOJ (CP-50DA)
HM5164165FJ-6 60 ns

HM5164165FLJ-5 50 ns

HM5164165FLJ-6 60 ns

HM5165165FJ-5 50 ns

HM5165165FJ-6 60 ns

HM5165165FLJ-5 50.ns

HM5165165FLJ-6 60 ns

HM5164165FTT-5 50 ns 400-mil 50-pin plastic TSOP Il (TTP-50DB)
HM5164165FTT-6 60 ns

HM5164165FLTT-5 50 ns

HM5164165FLTT-6 60 ns

HM5165165FTT-5 50 ns

HM5165165FTT-6 60 ns

HM5165165FLTT-5 50 ns

HM5165165FLTT-6 60 ns

Data Sheet E0099H10 ELPIDA
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Pin Arrangement (HM5164165F Series)

50-pin SOJ 50-pin TSOP
vee 1 Y 500 veg Vee [ 10 50] ] Vs
oo L] 2 491 11015 oo [ 2 49 ] 1/015
yo1l ] 3 48|[ ] /014 o1 ] 3 48[ ] /014
yo2 L 4 47\ ] 11013 1102 [| 4 470 ] 11013
o3 L] 5 46| ] 1012 103 [] 5 46| ] 11012
Vee Ll 6 45|11 vgs Vee L] 6 450 ] vgs
oa L] 7 44|77 yo11 1104 [| 7 4477 1011
yos [ || 8 43|[] 1yo10 /05[] 8 43[7] 11010
vos [ |l 9 42|77 1109 /o6 [ ] 9 4277 1109
o7 []/10 41\ 1yos I/07 [ |10 4177 /o8
ne ]2 40 NC NC []11 40[] NC
Vee L1122 3977 Vss Vee []12 391 ] Vss
WE [ [[13 38| ] LCAS WE [ |13 38[ ] LCAS
RAS 1|14 37| ] UCAS RAS [ |14 37[] UCAS
ne 1125 36| ] OE NC [ |15 36(7] OE
Nc []|16 35|] NC NC [ |16 35[7] NC
Nc []117 34|]'NC NC [|17 3471 NC
Nc [ ]/18 337 A12 NC []18 33 A12
Ao [ ]|19 32| A11 A0 []19 32[7] A11
A1 [ |20 317 A10 Al1[]20 31 A10
A2 []|21 30|] A9 A2 []21 30[] A9
A3 [ ]122 29 | ] A8 A3 [ ] 22 29] A8
Aa[]123 28] A7 A4 [ |23 28[7] A7
A5 [ |24 27|[7] A6 A5 [ |24 27171 A6
Vee L25 26][ ] Vss Vee [|25 26 ] Vss
(Top view) (Top view)

Pin Description

Pin name Function

AO to A12 Address input
— Row/Refresh address A0 to A12
— Column address AO to A8

I/00 to I/O15  Data input/output

RAS Row address strobe

UCAS, LCAS Column address strobe

WE Write enable
OE Output enable
Ve Power supply
Vs Ground

NC No connection

Data Sheet E0099H10 ELPIDA
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Pin Arrangement (HM5165165F Series)

N

50-pin SOJ
vee L1 Y 50
oo L| 2 49
o1l 3 48
yo2 L1 4 47
/03 2 jg
V,
|/cC>4CL L7 44
os [ || 8 43
o6 | 9 42
o7 []10 41
NC [ 11 40
Vee [ 12 39
WE[]13 38
RAS [ 14 37
NC [ 15 36
NC [ 16 35
Ne []17 34
nc ] 18 33
A0 [ 19 32
Al [ 20 31
A2 []21 30
A3[]22 29
Ad [ 23 28
A5 [ 24 27
Vee [ 25 26
(Top view)

50-pin TSOP
Vss Vee [ 10 50| ] Veg
11015 oo [] 2 49] | /015
/014 /o1 |3 48| | 1/014
/013 o2 | 4 471 yo13
/012 /o3 [ ] 5 46[ | /012
Vss Vee L] 6 4511 vgs
11011 o4 [ |7 4411 11011
/010 /o5 [] 8 43[7] 1J010
1109 1106 [ |9 42[7] 1109
1/108 I/07 [ ]10 41 | ] 1108
NC NC [|11 40[7] NC
Vss Vee []12 397 Vgs
LCAS WE [ |13 38[] LCAS
UCAS RAS [[]14 37[7] UCAS
OE NC [ |15 36/ ] OE
NC NC []|16 3571 NC
NC NC [ |17 347 NC
NC NC [ |18 33[7] NC
All A0 [ |19 32[7] Aa11
A10 A1[ |20 31[7] A10
A9 A2 []21 30[] A9
A8 A3 [ |22 29[ A8
A7 A4 [ |23 28] A7
A6 A5 [ |24 27[7] A6
Vss Vee 25 26( ] Vss
(Top view)

Pin Description

Pin name Function

AO to A11 Address input
— Row/Refresh address A0 to A1l
— Column address

A0 to A9

I/00 to I/O15  Data input/output

RAS Row address strobe

UCAS, LCAS Column address strobe

WE Write enable
OE Output enable
Ve Power supply
Vs Ground

NC No connection

Data Sheet E0099H10 ELPIDA
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Block Diagram (HM5164165F Series)

RAS UCAS LCAS WE OE
Y Vv Vv v v

Timing and control

\/

A0 —&— Column decoder
v
Al —+——e—| Column 4M array —
. 4M array =
" . address AM array PR
. | buffers 4M array
4M array
A8 4M array
- 4M array ——
S 4M array — 1/00
. § 4M array =) /O buffers to
. o 4M array = /015
.| Rr % 4M array —
ow N B 4M array >
address 4M array Y
buffers 4M array >
AA — P 4M array
to 4M array G
A2 —Pp
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Block Diagram (HM5165165F Series)

RAS UCAS LCAS WE

OF
v Vv Vv v v

Timing and control

\

AO —@—|

Al

to .

Column
address
buffers

> Column decoder

4M array

4M array

4M array

4M array

4M array

4M array

T

A0 —P»

All —P

Row
address
buffers

4M array

4M array

4M array

4M array

4M array

Row decoder

N 4M array

4M array

4M array

4M array

4M array

I/O buffers

1/100

1/015
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Operation Table

RAS LCAS UCAS WE OE I/0O0tol/O7 1/O8tol/O 15 Operation
H X X X X High-Z High-Z Standby
L L H H L Dout High-Z Read cycle
L H L H L High-Z Dout
L L L H L Dout Dout
L L H L*? X Din X Early write cycle
L H L L*? X X Din
L L L L*? X Din Din
L L H [5* H Din X Delayed write cycle
L H L L*? H X Din
L L L L*? H Din Din
L L H HtoL LtoH Dout/Din High-Z Read-modify-write cycle
L H L HtoL LtoH _High-Z Dout/Din
L L L HtoL LtoH Dout/Din Dout/Din
L H H X High-Z High-Z RAS-only refresh cycle
HtoL H L H X High-Z High-Z CAS-before-RAS refresh cycle or
HtoL L H H X High-Z High-Z Self refresh cycle (L-version)
HtoL L L H X High-Z High-Z
L L L H H High-Z High-Z Read cycle (Output disabled)
Notes: 1. H: V,, (inactive) L:V, (active) x: V,, orV,
2. tyes =20 ns: Early write cycle

twes < 0 ns: Delayed write cycle

Mode is determined by the OR function of the UCAS and LCAS. (Mode is set by the earliestof UCAS
and LCAS active edge and reset by the latest of UCAS and LCAS inactive edge.) However write
operation and output High-Z control are done independently by each UCAS, LCAS.

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

Data Sheet E0099H10 ELPIDA
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Absolute M aximum Ratings

Parameter Symbol Value Unit
Terminal voltage on any pin relative to Vos  V; —0.5t0 V.. + 0.5 (£ 4.6 V (max)) \Y,
Power supply voltage relative to Vg Ve —-0.5t0 +4.6 \Y,
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Storage temperature Tstg —55 to +125 °C
DC Operating Conditions
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.0 3.3 3.6 \% 1,2
Vs 0 0 0 v 2
Input high voltage Vi 2.0 — Ve+03 V 1
Input low voltage Vi -0.3 — 0.8 \Y 1
Ambient temperature range Ta 0 — 70 °’C

Notes: 1. Allvoltage referred to V.

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

must be on the same level.

Data Sheet E0099H10 ELPIDA
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DC Characteristics (HM5164165F Series)

HM5164165F
-5 -6
Parameter Symbol Min Max Min Max Unit Test conditions
Operating current*" *? lec — 120 — 110 MA  tgc = min
Standby current lecs — 2 — 2 mA  TTLinterface
RAS, UCAS, LCAS =V,,
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS, UCAS,
LCAS 2V, -0.2V
Dout = High-Z
Standby current leco — 300 — 300 MA  CMOS interface
(L-version) RAS, UCAS,
LCAS >2V..-0.2V
Dout = High-Z
RAS-only refresh current*? lecs — 120 — 110 mA  tyc = min
Standby current** lecs — 5 — 5 mA  RAS =V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh lccs — 120 — 110 MA  tge = Mmin
current
EDO page mode current*>** |, — 120 — 110 mA  RAS =V, , CAS cycle,
tipe = typc MIN
Battery backup current** lecto — 1.2 — 1.2 mA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBRrefresh: ty. = 15.6 ps
tras < 0.3 ps
Self refresh mode current lecis — 500 — 500 HA -~ CMOS.interface
(L-version) RAS, UCAS, LCAS <0.2V
Dout = High-Z
Input leakage current I, -5 5 -5 5 HA OV<VinsV,.+03V
Output leakage current lo -5 5 -5 5 HA 0V <Vout< Ve,
Dout = disable
Output high voltage Vou 2.4 Ve 2.4 Ve \% High lout = =2 mA
Output low voltage A 0 0.4 0 0.4 \% Low lout = 2 mA

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

2. Address can be changed once or less while RAS = V,.
Measured with one sequential address change per EDO cycle, t,c.
4. V2 Vee—02V,0V<V, <02V.

w
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HM5164165F Series, HM 5165165F Series

DC Characteristics (HM5165165F Series)

HM5165165F
-5 -6
Parameter Symbol Min Max  Min Max  Unit Test conditions
Operating current** *? lec — 140 — 120 MA  tgc = min
Standby current lecs — 2 — 2 mA  TTLinterface
RAS, UCAS, LCAS =V,,
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS, UCAS,
LCAS 2V, -0.2V
Dout = High-Z
Standby current leca — 300 — 300 HA CMOS interface
(L-version) RAS, UCAS,
LCAS >2V..-0.2V
Dout = High-Z
RAS-only refresh current*? lecs = 140 — 120 mA  tyc = min
Standby current** lecs — 5 — 5 mA  RAS =V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh lccs — 140 — 120 MA  tge = Mmin
current
EDO page mode current*>** |, — 120 — 110 mA  RAS =V, , CAS cycle,
tipe = typc MIN
Battery backup current** lecto — 1.2 — 1.2 mA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBRrefresh: ty. = 15.6 ps
tras £ 0.3 ps
Self refresh mode current lecis — 500 — 500 HA CMOS interface
(L-version) RAS, UCAS, LCAS <0.2V
Dout = High-Z
Input leakage current I, -5 5 -5 5 HA OV<VinsV,+03V
Output leakage current lo -5 5 -5 5 HA 0V <Vout< Vg
Dout = disable
Output high voltage Vou 2.4 Ve 2.4 Ve \% High lout = =2 mA
Output low voltage A 0 0.4 0 0.4 \% Low lout = 2 mA

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

2. Address can be changed once or less while RAS = V,.
Measured with one sequential address change per EDO cycle, t,c.
4. V2 Vee—02V,0V<V, <02V.

w
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Capacitance(Ta=25°C,V =33V £ 0.3V)

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

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

Data Sheet E0099H10 ELPIDA
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HM5164165F Series, HM 5165165F Series

AC Characteristics (Ta=01t0+70°C, V=33V £ 0.3V, V= 0 V)* L *2*19x2

Test Conditions

e Input riseand fal time: 2 ns

e Input pulselevels: V,, =0V,V,;=3.0V
* Input timing reference levels: 0.8V,2.0V
e Output timing reference levels: 0.8V, 2.0V
e Outputload: 1 TTL gate+ C, (100 pF) (Including scope and jig)

Read, Write, Read-M odify-Writeand Refresh Cycles (Common parameters)

HM5164165F/HM5165165F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Random read or write cycle time tre 84 — 104 — ns
RAS precharge time trp 30 — 40 — ns
CAS precharge time tep 8 — 10 — ns 30
RAS pulse width tras 50 10000 60 10000 ns
CAS pulse width tens 8 10000 10 10000 ns
Row address setup time tasr 0 — 0 — ns
Row address hold time tran 8 — 10 — ns
Column address setup time tasc 0 — 0 — ns 27
Column address hold time tean 8 — 10 — ns 27
RAS to CAS delay time teco 12 37 14 45 ns
RAS to column address delay time trao 10 25 12 30 ns
RAS hold time tosn 13 — 15 — ns
CAS hold time tesy 38 — 40 — ns
CAS to RAS precharge time tere 5 — 5 - ns 28
OE to Din delay time toeo 13 — 15 — ns 5
OE delay time from Din tozo 0 — 0 — ns 6
CAS delay time from Din tose 0 — 0 — ns 6
Transition time (rise and fall) t; 2 50 2 50 ns 7

12
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HM5164165F Series, HM 5165165F Series

Read Cycle

HM5164165F/HM5165165F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Access time from RAS tonc — 50 — 60 ns 8,9
Access time from CAS tonc — 13 — 15 ns 9,10, 17
Access time from address tan — 25 — 30 ns 9,11, 17
Access time from OE toea — 13 — 15 ns 9
Read command setup time tres 0 — 0 — ns 27
Read command hold time to CAS tecn 0 — 0 — ns 12, 28
Read command hold time from RAS trenr 50 — 60 — ns
Read command hold time to RAS tren 0 — 0 — ns 12
Column address to RAS lead time toal 25 — 30 — ns
Column address to CAS lead time tea 15 — 18 — ns
CAS to output in low-Z tos 0 — 0 — ns
Output data hold time ton 3 — 3 — ns 21
Output data hold time from OE tono 3 — 3 — ns
Output buffer turn-off time tore — 13 — 15 ns 13,21
Output buffer turn-off to OE toes — 13 — 15 ns 13
CAS to Din delay time teoo 13 — 15 — ns 5
Output data hold time from RAS tour 3 — 3 — ns 21
Output buffer turn-off to RAS torr — 13 — 15 ns 13,21
Output buffer turn-off to WE twez — 13 — 15 ns 13
WE to Din delay time tyeo 13 — 15 > ns
RAS to Din delay time troo 13 — 15 — ns

Data Sheet E0099H10 ELPIDA
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WriteCycle

HM5164165F/HM5165165F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — ns 14, 27
Write command hold time twen 8 — 10 — ns 27
Write command pulse width twe 8 — 10 — ns
Write command to RAS lead time trwi 13 — 15 — ns
Write command to CAS lead time towe 8 — 10 — ns 29
Data-in setup time tos 0 — 0 — ns 15, 29
Data-in hold time ton 8 — 10 — ns 15, 29
Read-Modify-Write Cycle

HM5164165F/HM5165165F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 116 — 140 — ns
RAS to WE delay time trwn 67 — 79 — ns 14
CAS to WE delay time town 30 — 34 — ns 14
Column address to WE delay time tawo 42 — 49 — ns 14
OE hold time from WE toen 13 = 15 - ns
Refresh Cycle

HM5164165F/HM5165165F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesk 5 — 5 — ns 27
CAS hold time (CBR refresh cycle) tonr 8 — 10 — ns 28
WE setup time (CBR refresh cycle) twre 0 — 0 — ns
WE hold time (CBR refresh cycle) ture 8 — 10 — ns
RAS precharge to CAS hold time teec 5 — 5 — ns 27

Data Sheet E0099H10 ELPIDA
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EDO Page Mode Cycle

HM5164165F/HM5165165F

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode cycle time thpc 20 — 25 — ns 20
EDO page mode RAS pulse width tonse — 100000 — 100000 ns 16
Access time from CAS precharge tepa — 28 — 35 ns 9,17, 28
RAS hold time from CAS precharge teprn 28 — 35 — ns
Output data hold time from CAS low toon 3 — 3 — ns 9,22
CAS hold time referred OE teoL 8 — 10 — ns
CAS to OE setup time toop 5 — 5 — ns
Read command hold time from trene 28 — 35 — ns
CAS precharge
Write pulse width during CAS precharge tyee — 10 — ns
OE precharge time toee 8 — 10 — ns

EDO Page M ode Read-M odify-Write Cycle

HM5164165F/HM5165165F

-5 -6

Parameter Symbol Min Max Min Max Unit Notes
EDO page mode read-modify-write cycle t,rwc 57 — 68 — ns
time
WE delay time from CAS precharge tepw 45 — 54 — ns 14, 28
Refresh (HM5164165F Series)
Parameter Symbol Max Unit Note
Refresh period trer 64 ms 8192 cycles

Data Sheet E0099H10 ELPIDA
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Refresh (HM5165165F Series)

Parameter Symbol Max Unit Note

Refresh period trer 64 ms 4096 cycles

Self Refresh M ode (L-version)

HM5164165FL/HM5165165FL

-5 -6
Parameter Symbol Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — us 25
RAS precharge time (self refresh) trps 90 — 110 — ns 25
CAS hold time (self refresh) tens -50 — -50 — ns 29

Notes: 1. AC measurements assume t; = 2 ns.

2. An initial pause of 200 s 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) limitinsures that t.,. (max) can be met, ty., (max) is specified as a
reference point only; if t,., is greater than the specified t,., (max) limit, than the access time is
controlled exclusively by t.,c.

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

5. Either tyg, or t.pp must be satisfied.

6. Eithert,,, orty,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 tye, < trep (Max) and tgap < thap (Max). If tyep OF te,p 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 tycp > trep (Max) and trep + teae (Max) = tgap + tan (Max).

11. Assumes that tgy = teay (Max) and tgep + teae (Max) < tgap + tan (Max).

12. Either tg, Or tgr, Must be satisfied for a read cycles.

13. toer (Max), toe, (Max), t,e, (Mmax) and t,; (Max) define the time atwhich the outputs achieve the open
circuit condition and are not referred to output voltage levels.

14. tyes, trwor tewos tawo @Nd tepy, are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; ift,.s = t,,cs (Min), the cycle is an early write cycle andthe data
out pin will remain open circuit (high |mpedance) throughout the entire cycle; |ftRWD 2 trwe (MIN), towp 2
tewo (MiN), and tyyp 2 tyyp (MIN), OF toyp 2 teyp (MIN), tayp 2ty (MiN) and tepy, 2ty (MIN), the cycleisa
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. 1ty and tp,, 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.

Data Sheet E0099H10 ELPIDA
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HM5164165F Series, HM 5165165F Series

16. ty,se defines RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among t,,, tcac and tep,.

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

19. 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 veryshort time, generally it causes large V../V line
noise, which causes to degrade V,, min/V, max level.

20.typc (Min).can be achieved during a series of EDO page mode write cycles or EDO page mode read
cycles. Ifboth 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 (L., + te, + 2 t;) becomes greater than the specified
tyee (mMin) value.The value of CAS cycle time of mixed EDO page mode is shown in EDO page mode
mix cycle (1) and (2).

21. Data output turns off and becomes high impedance from later rising edge of RAS ﬂm. Hold time
and turn off time are specified by the timing specifications of later rising edge of RAS and CAS
between t s and t,,,, and between to; and tqe.

22. 1., defines the time at which the output level go cross. V,, = 0.8V, V, = 2.0 V of output timing
reference level.

23. Before and after self refresh mode, execute CBR refresh to all refresh addresses in or within 64 ms
period on the condition a and b below.

a. Enter self refresh mode within 15.6 ps after either burst refresh or distributed refresh at equal
interval to all refresh addresses are completed.

b. Start burst refresh or distributed refresh at equal interval to all refresh addresses within
15.6ps after exiting from self refresh mode.

24.1n case of entering from RAS-only-refresh, itis necessary to execute CBR refresh before and after
self refresh mode according as note 23.

25 At tg,ss > 100 ps, self refresh mode is activated, and not activated at t;,os <10ps. Itisundefined within
the range of 10 Ps < tgass < 100 ps. For tpass = 10 ps, itis necessary to satisfy tqps.

26. When both @ 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.

27 tpse teans tress twes: twen tese @Nd tepe are determined by the earlier falling edge of UCAS or LCAS.

28.tcrer toms trom Tepa @Nd tepy, are determined by the later rising edge of UCAS or LCAS.

29. tews tom tos @nd tes should be satisfied by both UCAS and LCAS.

30.t., is determined by the time that both UCAS and LCAS are high.

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

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

Data Sheet E0099H10 ELPIDA
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HM5164165F Series, HM 5165165F 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 specificationsindividually.
2. Different operation mode for upper/lower byte is not allowed; such as following.

o\ S
=
-

Early write
LCAS \
WE \

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

RAS \ /
UCAS \
LCAS /

tuL

4. Bytecontrol operation by remaining UCAS or LCAS highis guaranteed.

Data Sheet E0099H10 ELPIDA
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Timing Waveforms**

Read Cycle
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/4 \
XXX/ \ X
tozc tweb
P _ P tcobo [*”
tRDD .
\ iagh-
/4 N
/
- fozo >l <tOEA= - loen »
o€ ){ X *
N 7Z
< toez >
t
< feac - ?SI?F -
| taa Il ton -
tRAC > b <R | |
leiz < lowr |
tWEZ la—»
/ \
Dout . Dout 7%—

Data Sheet E0099H10 ELPIDA
19




HM5164165F Series, HM 5165165F Series

Early WriteCycle

. tRAs oL tre
-\
RAS \ \
\ /
« tesH .| | fcrP .
» trep |, lrsw .
tr | . leas
UCAS BX 74
LCAS X /
tasr | [tRAH tasc | | tcaH
[ [ P
Address Row Column

twes twen

o
[,

High-2*

Dout

= twes = twes (min)
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HM5164165F Series, HM 5165165F Series

Delayed Write Cycle™®

» tre .
o trAS _ trp
N
RAS \ \
\ /
P tesh P tcrp
» tRep L tRsH -
tT= - - tcas >
UCAS l& 7‘
LCAS N /
tasr | |tRAH tasc| | tcan
S [
Address Row Column >O< >Q
low
| RwiL
tres N
_ 4
WE /
N\ /
tozc_ tps toH
- > -+
High-Z
tDZO tOED
-~ —» <t0EH=
- toep o
, 7 \
OE /
toez
L
teig
High-Z
Dout 9
Invalid Dout

Data Sheet E0099H10 ELPIDA
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HM5164165F Series, HM 5165165F Series

Read-M odify-Write Cycle* '

UCAS
LCAS

Address

Din

Dout

« trwe .
< trAS . trp
\ / \
ty
treD « tcas | le! fcrRP |
N
traD N YA
tasr | | traH tasc| | tcan
R -
Y
Row Column
N
tRCS - tCWD - 1:4%
tawd o | lrwe
- fRwp > tWP=
/4 \
7 /XK
\ /
<tch= . ton
os| ™ ’
»
t t
<« DzO| 9P (OEH
loea toep
A\
|/
<feacy! | ltog;
- tan
tRAC > | ;tOHO
/ X: High-Z
Dout /
teLz
-

22
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HM5164165F Series, HM 5165165F Series

RAS-Only Refresh Cycle

| tras o trp -
y \ / \
RAS / \ \
tr | [
B lcrp | _trpc | terp.
UCAS - 3 /
LCAS
tasr trRaH
Address Row
torr
lorr
High-Z
Dout 7 g
7

Data Sheet E0099H10 ELPIDA
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HM5164165F Series, HM 5165165F Series

CAS-Before-RAS Refresh Cycle

‘ tre P tre
t t t
< RP | tras » RP o RAS
RAS / N\ \
ty
_rRrc Irec |
| tep tcsr| | teHr. tep lesr | tcHr
ucas \/ 1 3 \
LCAS / N
twrp| | twrH twrp| | twrH

tcrp

Address
torr
lorg
High-Z
Dout % ; g
|

Data Sheet E0099H10 ELPIDA
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HM5164165F Series, HM 5165165F Series

Hidden Refresh Cycle

< tre oo IRC le tre .
- tRAS o < RP tRag | |IRR,| [ RAs | |, RP |
_ \ / \
RAS \ \ / \
X N\ /| N\ /
T
T _lRsH  fewr ||| | terP |
trReD
eyl \ 4
UCAS X Z
LCAS N\ /|
< RAD |, fRAL
tasg| |RaH  tasc| | fcaH
/
Address Row Column
N\ /
tRRH
- tRCS= o | IrcH
/4 \
we L "X
N\,
1
bz VED,
< lcDD,
i P tROD
N High-Z - 5
Din / {
Lo | foep
_loea
o JO0O00000 0
N /
» tCAC‘ ‘tOEZ
tan -twEZz
- » » <«—toHo
o trRAC .  loFR |
t
CLz . tOH
/ \
Dout Dout E—
N /
‘ torr
toHR
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HM5164165F Series, HM 5165165F Series

EDO Page Mode Read Cycle

trp
-— thpc —
RAS \ trASP /
T \
tr ¢ thpc i thpc tcprH tcrp
CSH tcp CP tcp tRSH
3 r 3 \ A —
UCAS . tcas ] & tcas K\ tcas Z & tcas Z
L tRCHR | IRCHC i
frcs T tres {RRH
=] il ~—'RCH
twee tRAL
tASR wr] iR’AH tASQ tcAH tasc EEA»H tﬁ§£ tcan tasc tcan tweD
Address m Row XXX Column 1 X x Column ZWX Column 3 Column 4 W
teal teal teal teaL
tRDD
tpzc -« tCDD
[t
o T (I
i \
tbzo lcou tcop
tOEP ot tOEP <—>‘ ot tOED
[t
oe L \ IR 100K
tcpal fcpa orr
loEA t t
tAn t CPA t OHR
tCAQ OEZ taAn AA t
tcac| || t <= 'OEZ
t OHO fcac OEz
AA twez L icaC = toHo
) toEA |
tRAC > tpoH toEA tOFF
ﬂ—« IOHO OH
|
Dout § Dout 1 E §Dout ZE {Dout 2 @{Dout 3 Doutd  |——
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HM5164165F Series, HM 5165165F Series

EDO Page Mode Read Cycle (2CAS control)

trp
RAS \ trASP Z 3
\- g \
t t thpc tHpC tupc tcrp
T CSH tcp tcp tcp
g tRsH —
LCAS tcas Z & tcas Z 7& tcas Z
[ [ *
HeAS \ / \o toas ) /
{RCHC
td tRRH
~—tRCH
T
WE
tRAL
fasR < [IRAH!ASC | (CAH tasc| |tcan tasc tCAH‘ tasc.| || tcaH twep
Address m Row m Column 1 X Column 2><><><><><><>Q<X Column 3 Column 4 ><><><
tcal | teal teal
‘ teal IRDD
tpzc <« tCDD
i
oo Tt 0w
7
tozo tcol] tcop
loep [ toep ™ + toED
ae AUOOUO0ONY X 00K
t t
tcpa CPA OFR
oEA taa | [l . tan| (OHR
OEZ AA
<_tQA§“ tcac - toez - tOEZ
tAA toHo . icac e topo
tDOH toea t
tRAC L e - > tOFF
toHo OH
L Dout § Dout 1 }@gDout 2§—< Dout 2 }——{ Dout 4 }—
tcpA
tAA ‘
tcac OEA
U Dout < Dout 1 {Dout 3} { Dout4 =
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HM5164165F Series, HM 5165165F Series

EDO Page Mode Early Write Cycle

- trasP X trp
N
RAS \ \
\ /|
tg
. tesh L thpc . L RSH_
. trep L teas| | tep | |teas || fter | |, tcas | [cre
.- N / \ / \
UCAS \ / \ \
LCAS N Y,
tasc| |tcan tasc| |tcan
| R — | R —
Column 2 Column N >©<><><><><
twes | |twen, Awes | | bwen twes | [twen

Din

High-z*

Dout

* twes = twes (min)
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28




HM5164165F Series, HM 5165165F Series

EDO Page Mode Delayed Write Cycle*™

- trASP
1 tre
=\
RAS |\ \
N /
t‘L P tcg « . tCR£
tesh e thpc «  IRSH
trep |, fcas | . lcAs P tcas
UoAS A\ / /
LCAS N 7 X N 7
| tasc 1l | tasc 1| tasc
t t
CAH CAH tCAH
/ /
Address Column 1 ><>< Column 2 Column N
N
tow towL tCWL‘
ott— - ?
RWL
tRC§ B tF\;C_IE tRCS
4 \ N \
we )/ \ g /XXX
twe | | | twel | | twp B
| | bzc bs  ltzctos' | || tozc bs
. o | oH . o
o0 OO0 i—Dee 00—
1t N N N
pzq oED t » t >
. i~y DZO, | - DZQ toeD
<JoEP| L loer <loEA
{OEH e toEHl<»> tOEH e
L 7 3 7 Y 7 X
o= )OOV N N A0
teiz, | ez, | teiz,|
i loEz o loEZ L loEz
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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HM5164165F Series, HM 5165165F Series

EDO Page M ode Read-M odify-Write Cycle**®

- tRASP .
o1 RP
N\
RAS X
N /
t t
T e < HPRWC .  trsn N
tcp . tcp Fh > lCcrRP
« {RCD tcas tcas e CAS ]
CAS A\ /N /N
LCAS N 7 N 7 N 7
<IRAD |
tAsr, || 4 tAsc,ll, ol tASC »llo tASC
tRAH tcaH tcaH tcaH
Address ow Column 1 Column 2 Column N >©<
- tRwp  towy | tcrw  tewy | tecrw  tewy
tAwD ‘ tAWD tawd | |,
RCS trRcy tRwL
< CWD o] I« lCWD L | e fCWD
N \ N
WE \ \ \
N7
trRes, | |, twp < twe || |, twel |,
| |l tozc tbs || toze DS || tozc DS |
Lo foH, Ls!
Din XE( ZISi N Gin N ZISi
/ 1 Y 2 /4 N
- toep = toED N toED N
tbzo| | || —™ tbzo || || — tbzo | | |
> OEP| toEp| COEP
tOEH e {OEH la—>| {OEH-—»
/4 N 4 N /4 \
& YR AL IO
> letoHO > < tOHO ‘ » | l«tOHO
tO‘EA L» thA -] thA ]
tCcACe» tCACe» tcAGw—»|
tAAle—» tAAl«—» tAA <>
“~—frac > tcpA% > tepal« >
»lla »!la >l
ey toez el T Ll torz e T e <02
X N X High-Z
Dout 4 4 /
\W/ N W/
Dout 1 Dout 2 Dout N
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HM5164165F Series, HM 5165165F Series

EDO Page Mode Mix Cycle (1) *®

trP
— Y t !
RAS RASP Z
X |-
‘ tcrp
T tcp tcp tcp
TARE 1 r \ \ B r
UCAS . tcas | \ tcas N, tcas / Nlteas ||
LCAS a: s X
tesh fewe tRsH
treD -
t
tweg | t tres tres RRH
cs| twen -~ tRCH
_ H tcpw Liwe] 3
WE W + tAWD J \
. tRAL
ASC t
taSR jer] | JRAH |l [CAH tasg | |ean (9 |tean tascl_, | [LoAH
Address @ Row XXX Column 1 X Column 2X><><><><><><><XCOIumn 3 Column 4
t
CAR 1 tcaL ~—ttRDD
tcbD
tos tbH
Din Din 1 igh-Z \
<= "WweD
ot [ LG
tcpa tCPA I E\?I'I:ER%
tAA fcpA taA
\ toez ! togz
toEA tan e fcAg \
P ~— toHo
tCAC||t
t OHO EA |~ -
CAC toon ‘o torF
e toH
s - s pl
Dout Dout 2 >@<Dout3 Dout4 |)——
~ 7 |
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HM5164165F Series, HM 5165165F Series

EDO Page Mode Mix Cycle (2)*%

trp
RAS 3 trasSP Z \
- \
CtAS tcrp
T tesH tep tcp tcp
W 4 1 i A —
UCAS h.  tcas & tcas z \_ tcas / N teas Z
LCAS treo t 3 ¥ ¥ t
RCHR t RSH
t CWL ltrcs t
RCS trep|twes| [twen trcs {RRH
- RCHND - tRCH
o 1 ] T
WE tcpw 7§ fwp \
s 1 tRAL
tasc|| t
tASR o] | JRAK CAH tasc| |fean thsc |tean tasdl. | |LCAH
‘
Address m Row XXX Column 1X xoolumn 2 Column 3 X>< >0<>< Column 4
teal \ tear
tps
t
) —
Din High-Z Din 2 Din 3 \m
toep toep | |
- toED tcop
P8P A -~ \wED
__ i fcoul Z
= | |
L x
X \ - torr
tan OEA tcpa <] twez
t T
OEA toEz (t::f hA | 'oez
fcac | . toEZ ‘TCAC | tono
tRAC tCAC || f=>] 7
]
toHo ™™ N toHo OEA, :OFF
/L 'l 7L 3 OH
Dout N Doutl | 7Dout3 \ Dout 4 >—
7 3 7
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HM5164165F Series, HM 5165165F Series

Self Refresh Cycle (L-version)* 242

RAS /

UCAS
LCAS

Dout

High-Z

- trp > | trASS 4&
\ \
N\
ty
ItRPCI J:SRP
» tCP _ tCSR tCHS
</l
twrp | | twrH
|
AR
torFr
S E—
torr

N&VV

1
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HM5164165F Series, HM 5165165F Series

Package Dimensions

HM5164165FJ/FLJ Series
HM5165165FJ/FL J Series (CP-50DA)

Unit: mm

20.95
21.38 Max
o o
o
o| o
+| H
) O [{e] [ee]
o
o ek
1 25
0.47
[{e]
) !
(=) 1
+ 8 f_’l
1.09 Max ] Q 10
L \ g [\
I E 9 |
9.40 £ 0.25
*0.32 £ 0.08
0.30 £0.04 E
Hitachi Code CP-50DA
JEDEC Conforms
*Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 1.2 g
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HM5164165F Series, HM 5165165F Series

HM5164165FTT/FLTT Series
HM5165165FTT/FLTT Series (TTP-50DB)

Unit: mm
20.95
21.35 Max
50 26
0000000000000000000000000
©
"!
o
i
o
Joooooooyooooooooooooo oo
1 25
*0.30 1352
0282005 " 210130 0.80
11.76 £ 0.20 p—
OO — 50 \
1 A
. ol< 415 :} 0.50 +0.10 3
] oo © o
= oo o©
o HH
N wlow ™
i < [N —
< o
e Hitachi Code TTP-50DB
JEDEC —
*Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.51 g
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HM5164165F Series, HM 5165165F Series

Cautions

Elpida Memory, Inc. neither warrants nor grants licenses of any rights of ElpidaMemory,Inc.’sor any third
party’s patent, copyright, trademark, or other intellectual property rightsfor information contained in this

document. Elpida Memory, Inc. bears no responsibility for problemsthat may arisewiththird party’srights,
including intellectual property rights, in connection with use of the information contained in thisdocument.

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

Elpida Memory, Inc. makes every attempt to ensure that its products are of high quality and reliability.
However, contact Elpida Memory, Inc. before using the product in an application that demands especially
high quality and reliability or where its failure or malfunction may directly threaten human life or causerisk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation, traffic,
safety equipment or medical equipment for life support.

Design your application so that the product is used within the ranges guaranteed by Elpida Memory, Inc.
particularly for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. ElpidaMemory, Inc. bearsno responsibility for failure or damagewhen
used beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such asfail-safes, so
that the equipment incorporating Elpida Memory, Inc. product does not cause bodily injury, fire or other
consequential damage due to operation of the Elpida Memory, Inc. product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Elpida Memory, Inc..

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

© Elpida Memory, Inc. 2001
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