HM 514405C Series

1,048,576-word x 4-bit Dynamic Random Access Memory

HITACHI

Description

The Hitachi HM514405C is a CMOS dynamic RAM organized 1,048,576-word x 4-bit. HM514405C has
realized higher density, higher performance and various functions by employing 0.8 um CMOS process
technology and some new CMOS circuit design technologies. The HM514405C offers Extended Data Out
(EDO) Page Mode as a high speed access mode. Multiplexed address input permits the HM514405C to be
packaged in standard 300-mil 26-pin plastic SOJ and standard 300-mil 26-pin plastic TSOP I1.

Features

e Single5V (£10%)
» High speed
O Accesstime: 60 ng/70 ns/80 ns (max)
» Low power dissipation
O Activemode: 605 mW/550 mW/495 mW (max)
0 Standby mode: 11 mW (max)
» EDO page mode capability
e 1024 refresh cycles: 16 ms
» 3variations of refresh
0 RAS-only refresh
O CAS-before-RAS refresh
O Hidden refresh
e Test function




HM 514405C Series

Ordering Information

Type No. Access Time Package
HM514405CS-6 60 ns 300-mil 26-pin plastic SOJ (CP-26/20D)
HM514405CS-7 70 ns
HM514405CS-8 80 ns
HM514405CTT-6 60 ns 300-mil 26-pin plastic TSOP Il (TTP-26/20D)
HM514405CTT-7 70 ns
HM514405CTT-8 80 ns
HITACHI



HM 514405C Series

Pin Arrangement

HM514405CS Series HM514405CTT Series
W
o1 1| | | ]26 v vor 1 [ | O 26 Vss
o2 2| | |25 o4 o2 2 [ | | |25 104
wE 3| | |24 wos WE 3 [ | | 24 o3
RAS 4[| | |23 cas RAS4 | | | 23 cas

Ao 5| | | ]22 o A9 5 | | | 22 o

A0 9 18 A8 A0 9 18 A8
[ ] ] [ ] ]

AL 10| | 17 A7 AL 10 [ | 17 A7

A2 11] | - J16 a6 A2 11 ] | | J16 a6

A3 12| | | J15 a5 A3 12| | | |15 A5

Vee 13] | | J14 s Vee 13 [ | 14 na

(Top view) (Top view)
Pin Description
Pin Name Function
A0 to A9 Address input
A0 to A9 Refresh address input

I/01 to 1104 Data-in/Data-out

RAS Row address strobe
CAS Column address strobe
WE Read/Write enable

OE Output enable

Vee Power (+5 V)

Vs Ground
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1N Aelly AIOWBSIN X 962

Row
Driver
Row
Driver

1e|N Aeury AIOWBIN 3 952

18p0odag uwn|od ® sng O/|

19p0dag uwnjod % sng O/|

1/04 Buffer

1eN Aely Alows N X 962

Row
Driver
Row
Driver

18\ Aeuy AloWBN X 952

1N Aelly AIOWSN X 962

Row
Driver
Row
Driver

1N Aedly AIOWBN X 962

19p0dag uwn|od ® sng O/I

19p0dag uwnjod % sng O/|

OE Control
Circuit
1/03 Buffer

1eN Aely Alows N X 962

Row
Driver
Row
Driver

1N Aeuly AIOWBN X 952

WE Control
Circuit

1N Aelly AloWsN 3 962

Row
Driver
Row
Driver

1N Aedly AIOWBN X 962

1/02 Buffer

19p02aQg uwnjod ® sng O/

Row Decoder & Peripheral Circuit

19p02aQ uwnjo) ® sng O/l

1N Aelly AloWsN 3 962

Row
Driver
Row
Driver

1N Aedly AIOWSN X 962

CAS

CAS Control
Circuit

1eN Aelly AIOWSIN X 962

Row
Driver
Row
Driver

1N Aedly AIOWBN X 962

19p0odag uwnjod ® sng O/I

19p0odag uwnjo) ¥ sng O/I

1/01 Buffer

1eN Aely Alows N X 962

Row
Driver
Row
Driver

1e\ Aeuy AloWBN X 962

RAS

RAS Control
Circuit
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Block Diagram

Column Address Buffer

Address A0-A9
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Row Address Buffer




HM 514405C Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; -1.0to +7.0 \Y,
Supply voltage relative to Vg Vee -1.0to +7.0 \%
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55 to +125 °C

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

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vg 0 0 0 \%
Ve 45 5.0 55 % 1
Input high voltage Vi, 2.4 — 6.5 \% 1
Input low voltage V. -1.0 — 0.8 \Y, 1
Note: 1. All voltage referred to V.
HITACHI



HM 514405C Series

DC Characteristics (Ta=0t0+70°C, V=5V £ 10%, V=0V)

HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min Max Min Max Unit Test Conditions Notes
Operating current lees — 110 — 100 — 90 mA RAS, CAS cycling 1,2
tge = Min
Standby current lecz — 2 — 2 — 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS,CAS =V ..-0.2V
Dout = High-Z
RAS-only refresh lecs — 110 — 100 — 90 mA tgc.=min 2
current
Standby current lecs — 5 — 5 — 5 mA RAS =V, 1
CAS =V,
Dout = enable
CAS-before-RAS lecs — 110 — 100 — 90 mA tgc=min
refresh current
EDO page mode leca — 130 — 120 — 110 mMA tc=min 1,3
current
Input leakage current 1, -10 10 -10 10 -10 10 @pMpA O0OV<Vins7V
Output leakage current |1 o -10 10 -10 10 -10 10 pA OV<sVouts7V
Dout = disable

Output high voltage Vou 24 Ve 24 N 24 Ve V High lout = -2 mA

Output low voltage Vo, 0 04 O 04 O 04 V 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 twice or less while RAS = V,.
3. Address can be changed once or less while CAS =V,,.

Capacitance (Ta=25°C, V.. =5V + 10%)

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

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. RAS and CAS =V, to disable Dout.
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HM 514405C Series

AC Characteristics (Ta=0t0+70°C, V. =5V + 10%, V=0 V)t 14 >0

Test Conditions

e Inputriseandfall time: 2 ns

 Inputlevel: V,, =0V,V,,=30V

e Input timing reference levels: 0.8V, 24V

e Output timing reference levels: 0.8V, 2.0V

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

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

HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Random read or write cycle time tre 104 — 124 — 144 — ns
RAS precharge time tee 40 — 50 — 60 — ns
RAS pulse width tons 60 10000 70 10000 80 10000 ns 19
CAS pulse width teas 10 10000 13 10000 15 10000 ns 20
Row address setup time tasr 0 — 0 — 0 — ns
Row address hold time tran 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tean 100 — 13 — 5 — ns
RAS to CAS delay time treo 20 45 20 52 20 60 ns 8
RAS to column address delay time trao 15 30 15 35 15 40 ns
RAS hold time tosn 15 — 18 — 20 — ns
CAS hold time teon 48 — 58 — 68 — ns 23
CAS to RAS precharge time tere 10 — 10 — 10 — ns
OE to Din delay time tooo 15 — 18 — 20 — ns
OE delay time from Din tozo 0 — 0 — 0 — ns
CAS setup time from Din tose 0 — 0 — 0 — ns
Transition time (rise and fall) t; 2 50 2 50 2 50 ns 7
Refresh period trer — 16 — 16 — 16 ms
HITACHI



HM 514405C Series

Read Cycle

HM514405C

-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Access time from RAS tenc — 60 — 70 — 80 ns 2,317
Access time from CAS teac — 15 — 18 — 20 ns 34,13,

17
Access time from address tan — 30 — 35 — 40 ns 3,5,13,
17

Access time from OE toac — 15 — 18 — 20 ns 3,17
Read command setup time tres 0 — 0 — 0 — ns
Read command hold time to CAS tren 0 — 0 — 0 — ns 18
Read command hold time to RAS trru 0 — 0 — 0 — ns 18
Column address to RAS lead time tra 30 — 35 — 40 — ns
Column address to CAS lead time tea 18 — 23— 28 — ns
Output buffer turn-off time torrs — 15 — 15 — 15 ns 6, 21
Output buffer turn-off time to OE torre — 15 — 15 — 15 ns 6
CAS to Din delay time teoo 15 — 18 — 20 — ns
RAS to Din delay time troo 15  — 18 — 20 — ns
WE to Din delay time twoo 15 — 18 — 20 — ns
OE pulse width toee 15 — 18 — 20 — ns
Turn-off to RAS torm — 15 — 15 — 15 ns 6,21
Turn-off to WE tyes — 15 — 15 — 15 ns 6
Output data hold time ton 5 — 5 — 5 — ns
Output data hold time from RAS tour 5 — 5 — 5 — ns
Read command hold time from RAS  to 60 — 70 — 80 — ns
Read command hold time from CAS  toqc 15 — 18 — 20 — ns
Read command hold time from techa 30 — 35 — 0 — ns
column address
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HM 514405C Series

Write Cycle
HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 10
Write command hold time twen 100 — 13 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time tawt 10 — 13 — 5 — ns
Write command to CAS lead time towe 0 — 13 — 15 — ns
Data-in setup time tos 0 — 0 — 0 — ns 11
Data-in hold time ton 10 — 13 — 5 — ns 11
Read-Modify-Write Cycle
HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Read-modify-write cycle time trwe 133 — 159 — 183 — ns
RAS to WE delay time tewn 7 — 90 — 102 — ns 10
CAS to WE delay time tewo 32 — 38 — 42  — ns 10
Column address to WE delay time tawo 47 — 55 — 62 — ns 10
OE hold time from WE toen 15 — 18 — 20 — ns
Refresh Cycle
HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
CAS setup time (CBR refresh cycle)  teee 10 — 10 — 10 — ns
CAS hold time (CBR refresh cycle) tenr 10 — 100 — 10 — ns
RAS precharge to CAS hold time tepc 10 — 10 — 10 — ns
CAS precharge time in normal mode  tgp, 10 — 13 — 15 — ns
HITACHI



HM 514405C Series

EDO Page Mode Cycle

HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
EDO page mode cycle time thpc 25 — 30 — 35 — ns 22
EDO page mode CAS precharge time tc, 10 — 13 — 15 — ns
EDO page mode RAS pulse width trasc — 100000 — 100000 — 100000 ns 12
Access time from CAS precharge tace — 35 — 40 — 45 ns 3,13,
17
RAS hold time from CAS precharge  tq.co 3% — 40 — 45  — ns
Output data hold time from CAS low  ty, 3 — 3 — 3 — ns
CAS hold time referred OE teoL 10 — 13 — 20 — ns
CAS to OE setup time teor 5 — 5 — 5 — ns
Read command hold time from CAS  teqp 35 — 40 — 45 — ns
precharge
EDO Page Mode Read-M odify-Write Cycle
HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
EDO page mode read-modify-write thpem 66 — 77 — 86 — ns
cycle time
EDO page mode read-modify-write tepw 52 — 60 — 67 — ns 10
cycle CAS precharge to WE delay
time
Test Mode Cycle
HM514405C
-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Test mode WE setup time tws 0 — 0 — 0 — ns
Test mode WE hold time tym 10 — 10 — 10 — ns
HITACHI
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HM 514405C Series

Counter Test Cycle

HM514405C

-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
CAS precharge time in counter test  tepr 0 — 40 — 0 — ns

cycle

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

2. Assumes that tyo, < txep (Max) and te,y < thap (Max). If tep OF trap IS greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

Measured with a load circuit equivalent to 1 TTL loads and 100 pF.
Assumes that trc, =ty (Max) and tz,p < tgap (Max).
Assumes that typ < tzep (Max) and tg,p = tza, (Max).

torrs (MaX), toer, (Max), tor (Max) and t,., (Max) define the time at which the output achieves the
open circuit condition and is not referred to output voltage levels.

7. V,, (min) and V, (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between V,, and V,..

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

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

10. tyes, trwos tewns tepw @Nd ty,, are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if t,cs = ty,cs (Min), the cycle is an early write cycle and the
data out pin will remain open circuit (high |mpedance) throughout the entire cycle; if tyyp = tauo
(min), towo = towp (MIN), tepy 2 tepy (MIiN) and ty, =ty (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.

11. These parameters are referred to CAS leading edge in an early write cycle and to WE leading edge
in a delayed write or read-modify-write cycle.

12.t;,¢c defines RAS pulse width in fast page mode cycles.
13. Access time is determined by the longest among t,,, teae and tce.

14. An initial pause of 100 ps is required after power up followed by a minimum of eight initialization
cycles (RAS-only refresh cycle or CAS-before-RAS refresh cycle). If the internal refresh counter is
used, a minimum of eight CAS-before-RAS refresh cycles is required.

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

16. Test mode operation specified in this data sheet is 2-bit test function controlled by control address
bits - - - CAO. This test mode operation can be performed by WE-and-CAS-before-RAS (WCBR)
refresh cycle. Refresh during test mode operation will be performed by normal read cycles or by
WCBR refresh cycles. When the state of two test bits accord each other, the condition of the
output data is high level. When the state of test bits do not accord, the cond-tion of the output data
is low level. In order to end this test mode operation, perform a RAS-only refresh cycle or a CAS-
before-RAS refresh cycle.

17.1n a test mode read cycle, the value of ty,c, taa, teacs toac @Nd t,ep is delayed for 2 ns to 5 ns for the
specified value. These parameters should be specified in test mode cycles by adding the above
value to the specified value in this data sheet.

18. Either tg, Or tgg, Must be satisfied

o0 s w

HITACHI
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HM 514405C Series

12

19. tgas (MiN) = tgyp (MiN) + tgy, (Min) + t; in read-modify-write cycle.
20. teps (Min) =ty (Min) + te, (Min) + t; in read-modify-write cycle.
21.to and to, are determined by the later rising edge of RAS or CAS.

22.1,c (min) can be achieved during a series of EDO page mode early 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 t,pc (teas + tep + 2t;) becomes
greater than the specified t, .. (min) value.

23.tcqy (Min) can be achieved when ty., < tegy (MiN) — to,g (MIN).
24. XXXX HorL (H: V,, (min) <V, <V, (max), L: V,_ (min) <V, <V, (max))
/1 Invalid Dout

HITACHI
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Timing Waveforms

Read Cycle
-« trRC .
< trRAS .
N / \
RAS \ / \
N\ A trp
~ tcrp
GNED tRSH N
trcD B tcas
. - tcsH .
\ /
CAS X Z
\ /
TRAD | tRAL q
t t
ASR tR‘A‘H tASC len CAH
/
Address Row Column
N\
- n tRCHA - » trDD
< CAL - -
¢ «——— LOH +—»
L RCSH > tRCHR < {OHRT—™

tRcHC _<—tRCH>

— / B
WE <RRH_
N

tcac < IOFR [0
- tAA - toFF1
Y/ \
Dout { Dout > |
trAC N 7
B T torF2 |
twEz
. bz Joa tcop* ™
Din C High-Z 7
i twbD 5*
tpbzo - tobp _
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HM 514405C Series

Early Write Cycle

- trC .
= tRAS .
N\
RAS X, tRP_ |\
/|
tr| | <« RSH -
. trep |, tcas tcrp
» tcsH .
7 \
CAS \
N~ 7
tAsr| |tRAH tasc | tcaH
- e
Address Row Column
twes| | twcH N
WE<X><><X><><\ /XXXXXXXX
N /
tps tpH
[ |
Din Din

High-z*

Dout

* twcs = twes (min)
* OE : HorlL
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Delayed Write Cycle

= tRAS o < IRP
_ \
RAS \ \
\ /|
P tcsH .| |« _tCRP
B tReD L tRSH >
Al - tcas .
\ /
CAS N\ /
N 7
tAsR tRAH tASf < towl
e _ tcaH tRlv'- >
Address Row Column ><><><><><><><><><
tres e
L /A
WE
N\ /
t
DS| | tpn
-
. \
/| /
tbzc _
topp
tDZO | =] o <« 'OEH
Dout /_
Invalid Dout*
torr2
- /A \
OE \ /

* Invalid Dout comes out, when OE is low level.
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Read-Modify-Write Cycle

< tRwC .
< trAs | < RP
o \
RAS N\ 7 \
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- trcD Ll tcas |l tCRP
chs I
CAS
X /)
tRAD
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HM 514405C Series

Hidden Refresh Cycle

§ RC o le tRc e tRC .
P tRAS trAS tRAS | | RP,
— (Read) (Refresh) (Refresh) —\
RAS \ \ /
N |\
tT‘ ¢
> CRP
tRSH « CHR | [} o)
< tRCD teas >
\ /
CAS \ /
tasc N /
tAsR traD |« tRAL
D i t
l«»{tRAH CAH
/
Address Row \ Column
- tRCH
RRH
Bl =t
tRCS (<> ‘ OHR
WE tcac *&
- taAA \
¢ » tOFF1
<« RAC - - » tOH
/ \
/
Dout 3‘ Dout j—
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» - »—=lWEZ
<« t\WDD
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Din N High-Z 7
y t \
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HM 514405C Series

EDO Page Mode Read Cycle (t,pc minimum cycle operation)

P tRASC -
tRHCP | | tRP
_ \ / \
RAS \ / \
N /
tt
tcsH ol e tHPC . JIRSH,
trep  Jtcas | | tep ) [Leas,| | tep | | tcAs o [CRP
s NN /N /
CAS
— N N 7
-« > -« > t
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/ Y/ /
Address Row Column 1 S‘Column 2 Column 3
N ) N
l
- tRCH >
ﬁ [ > {RRH
-« tRCHP >
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t
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tboH tDOoH OFF1
/ / / \
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tpzo torF2
__ /
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HM 514405C Series

EDO Page M ode Read Cycle (High-Z control by WE and OE)

trp
—_ t
s tRASC HPC Z g
iy \_
tr ¢ thpc thpc tRHCP tcrp
CSH tcp tCP tCP
_ Al [ A \ A r
CAS \.  tcas |l \ teas | KL tcas N teas |
\ / A - [ iy g
| tRcHP
tres|| tRCHR tren IRCS tRRH
o e DA ~—tRcH
WE AitRCHC ———;\ T Al
‘ tRCHA T/ traL | RCHC
{ASR =»] [[RAH tAs§ tcan tasc)| |toan tasg | tean tasc.| ||tcAH twpp
Address §X>< Row §®< Column 1 X >< Column 2 Column 3 Column 4
tcaL tcaL tcaL tcaL tRDD
tpzc \ <« tCDD
Al High-Z
[ tbzo tcoL tcop 1
‘ | | -t tODD
t tacp « + lorr
toac ACP
LA t tacp lonr
t AA toFF2 tAA
CAG t Pl taA - "OFF2
tAA : CAC oA toFF2 '
e —— D0 - G - AC
trRAC N2 toac < <~ loFF1
] Ipoy toac ton
| s i L \ r p
Dout \ Dout 1 >—<Dout 2 Dout 2 >< Dout 3\—\ Dout 4 >—
N 7 e - 7 = F e ~ 7
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HM 514405C Series

EDO Page Mode Early Write Cycle (t,pc minimum cycle operation)

trRASC

RAS \

tt

tRSH

tcsH y tHPC

tRedD  (teas | | tep | (leas : tcp tcas tcrP
_ \ / \ / —\
CAS NN \ L

tcaH tasc| [tcaH tasc| [tcaH

[ — [~ -
mn Column Column W

twes| |tweH twes| [tweH twcH
[ [t tWCS - -
v /XXX
N /
tDH tDH
tps e tps > tps | |tDH
Din Din Mn Din
High-Z
Dout
* OE : HorlL
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HM 514405C Series

EDO Page Mode Delayed Write Cycle

» tRASC _ tRP
N
RAS \ \
N Y
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L tcsH . twpc _ L IRSH
tRCD tcas tcp tcas tcp tcas tcrp
- > > |- » - > - D EE——
\ / \ / \
cAS \ / /N

Address

WE

. 7 . . .
Din { Din Din Din ><><><

toEH

Dout
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HM 514405C Series

EDO Page Mode Read-M odify-Write Cycle

tRASC trP
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N
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e
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HM 514405C Series

EDO Page Mode Mix Cycle (1)"%

trp
<\
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HM 514405C Series

EDO Page Mode Mix Cycle (2) %

trp
RAS \ trasc Z h
X v
¢ . tcrp
T CSH tcp tcp tcp
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7/ \ |
HITACHI

24




HM 514405C Series

Test Mode Cycle

* k%
_Set Cycle* | Test Mode Cycle _Reset Cyclle‘ Normal Mode

S aWa
- 7

* CBR or RAS-only refresh
*  Address, Din, OE: H or L

RAS

HITACHI
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HM 514405C Series

Test Mode Set Cycle

WE-and-CAS-Before RAS-Refresh Cycle

-t tRC L
-« IRP e RAS o IRP -
/ \ / \
RAS \ \
N\
tRPC tcsr tCHR _IRPC_ Icrp.
-t > . -t - -t L -t -
T |
/ \ / N\ L
A / ></
< PN tws L twH o . teen
" /XXX
N\ /

-
-

tOFF1

tOFR

A High-Z

Dout

/71

26
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HM 514405C Series

CAS-Before-RAS Refresh Cycle

< trP o trAS B trp .-
RAS / \ \
\
trpc  tcsr tCcHR trpc tcrpP
<> | - » - > ot
7 \ Tl / e 7
CAS ]
/
AtCTN > tws | |twk tcPN

+—1OFR
toFF1
High-Z
Dout ) ) g

HITACHI
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HM 514405C Series

RAS-Only Refresh Cycle

trc
trRAS trp

RAS N\

Y
A

RPC_ tcRP

- C Q :Z i 7 \X/
CAS

t ASR tRAH

[ p—
Address Row
Dout High-Z
* Refresh address : A0 — A9 (AX0 — AX9)
* Din, OE, WE : HorL
HITACHI
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HM 514405C Series

CAS-Before-RAS Refresh Counter Check Cycle (Read)

_ trRAS L trP _
o \ / \_
RAS N /
N\ /
tT‘ B
tcsr tCHR tepT tRSH e
- > RP
P tcas g N
——
CAS \ /|
/
_ tcal _
tASC tcaH
4—»‘ el -
/4
Address Column
N\
IRrcH
tRRH 5
tws || twH trcs |
- 7 X 7 X
WE
tbzc tcop
- -
] N High-Z ¥i
o ><><><><><><><><><><><><><> tOHR y
tcac .
tan [ - toFR
7[
Dout q Dout
N
t
tozgl OAC
toep
OE
N
HITACHI
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HM 514405C Series

CAS-Before-RAS Refresh Counter Check Cycle (Write)

trAs trp
\
RAS \ / \
N /|

A
tcsr tcHR tcpT tRSH tCRP
- - - > l—
tcas .-
CAS \

N\ /

tcaL _

tasc tcAH

|
B o T e B —

/
N\

Ctws | [twH twes| | twen
- 7 v
WE
N /
tps tDH
L S —
High-Z

Dout

o CIRINIXEINEIIRIIRIIN

HITACHI
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HM 514405C Series

Package Dimensions

HM 514405CS Series (CP-26/20D) Unit: mm
16.90
17.27 Max
26 22 18 14
o o o W o | o N W o W | — ™ ™
— —
o o
+ +
[9V] —
[{e} n
O O - - - | 7'\'77 w L
1 5 9 13
0.74 S
o as
H o a3
1.30 Max ] e s
™ o <
\ g [\ N
0.43+0.10 H 6.71 +0.28
“ T
=[010]
HM514405CTT Series (TTP-26/20D) Unit: mm
17.14
17.54 Max
26 22 18 14
oonnan nonnan
AN
o
~
0 y
TOOmm Toooo
1 5 9 13
1.27
0.40+0.10 | _|]0.21 W
. 1.15 Max 9.22+0.2_,
: ‘_—I:|:l:|:l:|:l:i L k<}0 _ 50
[To]
-]  5.08 vl o 0.80 -
= o 3
§ ™[ 0.10 ,f o 7
— .
ol © 0.50+0.10| |
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