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HM514400B/BL Series

HM514400C/CL Series
1,048,576-wrd x 4-bit Dynamic Random Access Memory

HITACHI Nov 29, 1994

The Hitachi HM514400B/BL, HM514400C/CL < Test function

are CMOS dynamic RAM ganized 1,048,576- <« Battery back up operation

word x 4-bit. HM514400B/BL, HM514400C/CL — HM514400BL Series (L-ersion)
have realized higher densityhigher performance — HM514400CL Series (Lersion)
and \arious functions by empying 0.8um CMOS

process technology and somem€MOS circuit

design technologies. The HM514400B/BL,

HM514400C/CL ofer Fast Rge Mode as a high

speed access mode. Multipgel address input

permits the HM514400B/BL, HM514400C/CL to

be packaged in standard 300-mil 26-pin plastic

S0J, standard 400-mil 20-pin plastic ZIP and 26-

pin plastic TSOP II.

Features

e Single 5V £10%)
¢ High speed
— Access time
60 ns/70 ns/80 ns (max)
* Low power dissipation
— Active mode
605 mMW/550 mW/495 mW (max)
— Standby modell mW (max)
0.55 mW (max) (L-ersion)
» Fast page mode capability
¢ 1024 refreshycles : 16 ms
1024 refreshyxles : 128 ms (L-@rsion)
3 variations of refresh
— RASonly refresh

— CAS-beforeRAS refresh
— Hidden refresh

o
Hitack? 2

semiconductor
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HM 514400B/BL , HM 514400C/CL Series

Ordering Information

Access Access
Type No. time Package Type No. time Package
HM514400BS-6 60 ns 300-mil 26-pin HM514400CZ-6 60 ns 400-mil 20-pin
HM514400BS-7 70 ns plastic SOJ HM514400CZ-7 70 ns plastic ZIP
HM514400BS-8 80 ns (CP-26/20D) HM514400CZ-8 80 ns (zP-20)
HM514400BLS-6 60 ns HM514400CLZ-6 60 ns
HM514400BLS-7 70 ns HM514400CLZ-7 70 ns
HM514400BLS-8 80 ns HM514400CLZ-8 80 ns
HM514400CS-6 60 ns HM514400BTT-6 60 ns 26-pin
HM514400CS-7 70 ns HM514400BTT-7 70 ns plastic TSOPII
HM514400CS-8 80 ns HM514400BTT-8 80 ns (TTP-26/20D)
HM514400CLS-6 60 ns HM514400BLTT-6 60 ns
HM514400CLS-7 70 ns HM514400BLTT-7 70 ns
HM514400CLS-8 80 ns HM514400BLTT-8 80 ns
HM514400BZ-6 60 ns 400-mil 20-pin HM514400CTT-6 60 ns
HM514400BZ-7 70 ns plastic ZIP HM514400CTT-7 70 ns
HM514400BZ-8 80 ns (ZzP-20) HM514400CTT-8 80 ns
HM514400BLZ-6 60 ns HM514400CLTT-6 60 ns
HM514400BLZ-7 70 ns HM514400CLTT-7 70 ns
HM514400BLZ-8 80 ns HM514400CLTT-8 80 ns
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HM 514400B/BL , HM 514400C/CL Series

Pin Arrangement

HM514400BS/BLS Series HM514400BZ/BLZ Series
HM514400CS/CLS Series HM514400CZ/CLZ Series
U ] A
1 OE
o1 1 \: :‘ 26 Vgg CAS 2
3 103
o2 2| | |25 woa /o4 4
WE 3 24 /03 5 Vss
L] ] o1 6
RAS 4] | |2 cas . 7 102
ik WE 8
P 5| | ]2 o 9 RAS
A9 10
11 A0
Al 12
a0 o[ ] | e 13 A2
A3 14
Al 10 17 A7
r 11| | ] e r4 16
17 A5
A 2] | 5 s A6 18
19 A7
Vec 13| oM A8 20
/
(Top view) (Bottom view)

HM514400BTT/BLTT Series
HM514400CTT/CLTT Series

oL 1 [ | O |26 ves

AL 10 | | Y
1| | |16 n6

(Top view)
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HM 514400B/BL , HM 514400C/CL Series

Pin Description

Pin name

Function

AO to A9

Address input

A0 to A9

Refresh address input

I/01 to /04

Data-in/Data-out

RAS

Row address strobe

CAS

Column address strobe

WE

Read/Write enable

OE

Output enable

Vee

Power (+5 V)

Vss

Ground
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HM 514400B/BL , HM 514400C/CL Series

Block Diagram

s | [oas | | wE |

! !

RAS Control CAS Control WE Control OE Control
Circuit Circuit Circuit Circuit
1/101 1102 1103 1104
‘ 1/01 Buffer ‘ ‘ 1/02 Buffer ‘ ‘ 1/03 Buffer ‘ ‘ 1/04 Buffer ‘

-«
l—
l—

= = = =
S S S S

I 5] © © 1 © ko 1 T T 1 5]
= S = = 2 = = 2 = = 2 =
g S|z &8 /2|7 g S| &l &8 °|3&
= = = = = = = < = = < =
< 1S < < € < < € < < € <
> 2| 2| 2| 2|2 >| 2| 2| 2| 2| 2
2| S22 |8]¢2 2 8| g 2g|d ¢
] L] ] o) o3 o) o) o3 ] ] o3 9]
= %] = = 0] = = o] = = 0] =
A B B - R R - -
rel o rel rel o rel re} o Irel Irel o re]
3\ = 3\ 3\ = 3\ Y = 3\ 3\ = 3\

Row Row Row Row Row Row Row Row

Driver Driver | Driver Driver Driver Driver | Driver Driver

Row Decoder & Peripheral Circuit
Row Row Row Row Row Row Row Row
Driver Driver | Driver Driver Driver Driver | Driver Driver
9] 9] 9] 9]
© 3 3 © K] 3 IS K] 3 © K] ©
= g | = | = g | = = | g = = g | =
gl 2 gl 85 2w g Q8 g 5| 2| 7w
= = = = c = = c = = c =
< £ < < 1S < << 1S << << € <<
> 2| 2| 2| 2|2 > 2| 2| 2| 2| 2
o o o o o o o o
E| Q| | | Q] ¢E £ | © E| €| Q| €
o) ] o) o) ] o) [0} 3 o) [} 3 ()
= %] = = o) = = o) = = o) =
Bl o | B8] o8 8| o| 8| 8| o B
[3V) = (3] (3] = (3] N = (3] (3] = (3]
[Y [Y [Y
Row Address Buffer Column Address Buffer

?
Address A0-A9
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HM 514400B/BL , HM 514400C/CL Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vsg V1 -1.0to +7.0 \%
Supply voltage relative to Vsg Vce -1.0to +7.0 \%
Short circuit output current lout 50 mA
Power dissipation Pt 1.0 W
Operating temperature Topr 0to +70 °C
Storage temperature Tstg 5510 +125 °C

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

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vss 0 0 0 \%

Vee 45 5.0 5.5 v 1
Input high voltage VIH 2.4 — 6.5 \% 1
Input low voltage Vi -1.0 — 0.8 \Y 1

Note: 1. All voltage referred to Vss.
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HM 514400B/BL , HM 514400C/CL Series

DC Characteristics(Ta =0 to +70C, Vcc=5 V£ 10%, Vgss=0 V)

HM514400B/BL, HM514400C/CL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operating current lcc1 — 110 — 100 — 90 mA RAS, CAS cycling 1,2
trc = mMin
Standby current lcc2 — 2 — 2 — 2 mA TTL interface
RAS, CAS = V|H
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, CAS
>Vcc-0.2V
Dout = High-Z
Standby current lcce — 100 — 100 — 100 pA CMOS interface 4
(L-version) RAS, CAS =V
WE, OE, Address and
Din = Vg or V)L
Dout = High-Z
RAS-only lcca — 110 — 100 — 90 mA trc=min 2
refresh current
Standby current lccs — 5 — 5 — 5 mA RAS=V)y, CAS=V, 1
Dout = enable
CAS-before-RAS lcce — 110 — 100 — 90 mA trc=min
refresh current
Fast page mode lccy — 110 — 100 — 90 mA tpc=min 1,3
current
Battery back up lcc1o — 200 — 200 — 200 pA trc=125ps 4
current tras<1ps
(Standby with WE =V, CAS =V
CBR refresh) OE, Address and
(L-version) Din = Vg or V|_
Dout = High-Z
Input leakage current Iy -10 10 -10 10 -10 10 pA OV<Vins7V
Output leakage ILo -10 10 -10 10 -10 10 pA OV<Vouts7V
current Dout = disable
Output high voltage VoH 24 Vcc 24 VNgec 24 Ve V High lout = -5 mA
Output low voltage VoL 0 04 O 04 O 04 V Low lout = 4.2 mA

Notes: 1.

2. Address can be changed twice or less while RAS = V..

w

Address can be changed once or less while CAS = V.

4, Vcc-02V<sV<s65Vand0oVsV, <02V
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HM 514400B/BL , HM 514400C/CL Series

Capacitance (Ta = 25C, Vcc =5 V+ 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cnin — 5 pF 1
Input capacitance (Clocks) Ci2 — 7 pF 1
Output capacitance Cio — 7 pF 1,2

(Data-in, Data-out)

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = V|y to disable Dout.

AC Characteristics(Ta=01to +70C, Vcc =5 V+ 10%, Vgg= 0 V) "1, *14, *15,*16
Test Conditions

* Input rise anddll times : 5 ns
* Input timing reference \els : 0.8 V2.4V
* Output load : 2 TTL gate + 100 pF) (Including scope and jig)
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HM 514400B/BL , HM 514400C/CL Series

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

HM514400B/BL, HM514400C/CL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time trRc 110 — 130 — 150 — ns
RAS precharge time trp 40 — 50 — 60 — ns
RAS pulse width trAs 60 10000 70 10000 80 10000 ns 19
CAS pulse width tcas 15 10000 20 10000 20 10000 ns 20
Row address setup time tasrR 0 — 0 — 0 — ns
Row address hold time tRAH 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tcAH 15 — 15 — 15 — ns
RAS to CAS delay time treD 20 45 20 50 20 60 ns 8
RAS to column address delay time tRAD 15 30 15 35 15 40 ns 9
RAS hold time tRsH 15 — 20 — 20 — ns
CAS hold time tesH 60 — 70 — 80 — ns
CAS to RAS precharge time tcrp 10 — 10 — 10 — ns
OE to Din delay time topp 15 — 20 — 20 — ns
OE delay time from Din tpzo 0 — 0 — 0 — ns
CAS setup time from Din toze 0 — 0 — 0 — ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns 7
Refresh period tREF — 16 — 16 — 16 ms
Refresh period (L-version) tREF — 128 — 128 — 128 ms
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HM 514400B/BL , HM 514400C/CL Series

Read Cycle

HM514400B/BL, HM514400C/CL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tRAC — 60 — 70 — 80 ns 2,3,17
Access time from CAS tcac — 15 — 20 — 20 ns  3,4,13,

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

Access time from OE toac — 15 — 20 — 20 ns 3,17
Read command setup time trcs 0 — 0 — 0 — ns
Read command hold time to CAS tRCH 0 — 0 — 0 — ns 18
Read command hold time to RAS tRRH 0 — 0 — 0 — ns 18
Column address to RAS lead time tRAL 30 — 35 — 40 — ns
Output buffer turn-off time torF1 0 15 0 20 0 20 ns 6
Output buffer turn-off time to OE torr2 0 15 0 20 0 20 ns 6
CAS to Din delay time tcop 15 — 20 — 20 — ns
OE pulse width toep 5 — 20 — 20 — ns
Write Cycle

HM514400B/BL, HM514400C/CL

-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 twcH 15 — 15 — 15 — ns
Write command pulse width twp 10 — 10 — 10 — ns
Write command to RAS lead time tRWL 15 — 20 — 20 — ns
Write command to CAS lead time tcwL 15 — 20 — 20 — ns
Data-in setup time tps 0 — 0 — 0 — ns 11
Data-in hold time tDH 15 — 15 — 15 — ns 11
10
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HM 514400B/BL , HM 514400C/CL Series

Read-Modify-Write Cycle

HM514400B/BL, HM514400C/CL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 150 — 180 — 200 — ns
RAS to WE delay time tRwD 80 — 95 — 105 — ns 10
CAS to WE delay time tewp 35 — 45 — 45 — ns 10
Column address to WE delay time tawD 50 — 60 — 65 — ns 10
OE hold time from WE toEH 15 — 20 — 20 — ns

Refresh Cycle
HM514400B/BL, HM514400C/CL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  tcsr 10 — 10 — 10 — ns
CAS hold time (CBR refresh cycle)  tchr 10 — 10 — 10 — ns
RAS precharge to CAS hold time trpC 10 — 10 — 10 — ns
CAS precharge time in normal mode  tcpy 10 — 10 — 10 — ns

Fast Page Mode Cycle

HM514400B/BL, HM514400C/CL

-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes

Fast page mode cycle time tpc 40 — 45 — 50 — ns

Fast page mode CAS precharge time tcp 10 — 10 — 10 — ns

Fast page mode RAS pulse width tRASC — 100000 — 100000 — 100000 ns 12

Access time from CAS precharge tacp — 35 — 40 — 45 ns 3,13,
17

RAS hold time from CAS precharge  trucp 35 — 40 — 45 — ns

11
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HM 514400B/BL , HM 514400C/CL Series

Fast Page M ode Read-M odify-Write Cycle

HM514400B/BL, HM514400C/CL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write tpcMm 80 — 95 — 100 — ns
cycle time
Fast page mode read-modify-write tcpw 55 — 65 — 70 — ns 10
cycle CAS precharge to WE delay
time

Test Mode Cycle

HM514400B/BL, HM514400C/CL

-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 twH 10 — 10 — 10 — ns

Counter Test Cycle

HM514400B/BL, HM514400C/CL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS precharge time in counter test  tcpr 40 — 40 — 40 — ns
cycle
12
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HM 514400B/BL , HM 514400C/CL Series

Notes: 1. AC measurements assume tt =5ns.

2. Assumes that trcp < trep (Mmax) and trap < trap (Max). If trep OF trap IS greater than the
maximum recommended value shown in this table, trac exceeds the value shown.

Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

Assumes that trcp = trep (Max) and trap < trap (Max).

Assumes that trcp < trep (Mmax) and trap = trap (Max).

torr (Max) defines the time at which the output achieves the open circuit condition and is not
referred to output voltage levels.

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

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

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

10. twcs, tRwb, tcwb, tcpw and tawp are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only; if tycs = twcs (min), the cycle is an early write
cycle and the data out pin will remain open circuit (high impedance) throughout the entire cycle;
if trwp = trwp (Min), tcwp = tcwp (Min), tcpw = tepw (Min) and tawp = tawp (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.trasc defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longest among taa, tcac and tacp.

14. An initial pause of 100 us 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 - - - CA0. 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 condition
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 trac, taa, tcac, toac and tacp 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 trcH Or trry Must be satisfied

19.tras (Min) = trwp (Min) + tryr (MiN) + t1 in read-modify-write cycle.

20.tcas (min) = tcwp (Min) + tocw (Min) + t1 in read-modify-write cycle.

I

13
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HM 514400B/BL , HM 514400C/CL Series

Timing Waveforms'21

Read Cycle
- tRC >
- tRAS o
RAS \ / \
\ / < trp .
tcrp
t - -
T < tRSH y
trcD tcas
- i tcsH .
\ /
CAS N
TRAD | tRAL q
t t
ASR tRQH tASC len! CAH
/
Address Row Column
\
tRCS|e >
tRcH >
- 7 Y
WE <RRH,_
. tcac -
taAA iOFEl
i/ \L
Dout \ Dout /
tRAC ‘K__7
- . LOFF2
~ 'pzc _toa teoD
. \ High-Z D ¥
tbzo _ tobp
__ _toep | 1
OE ~ "/
N /

Notes: 21. @ Hor L (H: Vi (min) £ V|Ny £ Vi (max), L: V) (min) < V|y £ V)L (max))
'] Invalid Dout

14

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5784353/HM514400CS-7.html

HM 514400B/BL , HM 514400C/CL Series

Early Write Cycle

- tRC -
P tRAS .
RAS &7 i tRP I\
tr | | - LRSH -
. trep |, teas . R
P tcsH .
CAS \ /
\ /

Address

twes twcH

= QUGN / XRXIKXAX

tps tpH

Din Din

High-Z*
Dout g

* twcs = twes (min)
* OE : HorlL

15

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5784353/HM514400CS-7.html

HM 514400B/BL , HM 514400C/CL Series

Delayed Write Cycle

- trc .
_ tRAS = tRrp
o \
RAS \ \
N\ /
tcsH .| |« _tCRP
- tReD L tRSH -
Tl . » tcas o
\ /
CAS \ 77
S /
tAsSR tRAH IAEC -~ tewL »-
o . tCAH | R¥VL .
tres we |
L 4
WE
N\ /
t
-
. N\
/l /
tbzc
tobp
tDZ0 |« e toEH
Dout /_
Invalid Dout*
torF2
o 7 X
OE \ /
*
* Invalid Dout comes out, when OE is low level.
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HM 514400B/BL , HM 514400C/CL Series

Read-Modify-Write Cycle

« tRwe .l
< tRAS | < !RP
_ A
RAS N \
N 7
tr
< IRCD g tcas »| lqICRP
7 \
CAS \
N 77
tRAD
tASR t
) tRAH tasc CAH
v
Address Row A Column
t tewp tow
RCS |a—{»
- tawp tRWL
t
« WP
tRWD N |
tcac tDH
tRAC - ‘DS
tpzc g
-
X High-Z
Dout zDout
toac
_ toFF2 t OEH g
| >
tpzo —» » topp
oF toep \\
= GO0
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HM 514400B/BL , HM 514400C/CL Series

Hidden Refresh Cycle

‘ tRC . trc e trc .~
trRAS | | tRP tRAS trRP trAS < RP,
Read Refresh Refresh
—\ ( ) ( ) ( ) I\
RAS \
N 7
tT‘ |t
> - tcrp
tRsH | « CHR || 1o,
P trcD tcas o
L \ 4
CAS \ /
tasc K /
LASR|«—>| | trap < [RAL
h t
tRAH CAH
/
Address Row A Column
tRCH
tRRH
tRCS [~
N t \
- taAA
t
 trAC R OFF1
7[ \
Dout 3( Dout 7§—
tpzc
- > toFF2 = >
tcobD
High-Z o
Din N g {
/4 ¢ \
tDZO tOAC -« ODD -
N
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HM 514400B/BL , HM 514400C/CL Series

Fast Page M ode Read Cycle

trASC |
tRHCP « RP
_ \ / \
RAS \ /| \
\ /|
tT= -t
tcsH , IRSH,
P trRep . |lcas. | tCAS < tcp | | tcas _| [tcrp
crs A\ R ‘
CAS
\
tASR ‘ < tRAL
> ~  trAaD _
tRAH  tasc tCAH tASCtCAH tasc tcaH
'z E if fE /
Address Row Column umn Column ><><><><><
\ \
RCS j{CS‘i tRRH
_tres ||| tRCH || T tRCH 3 T tRCH
= XX/ Vi Y
WE
_tpzc | tpzc _ tpzc
- > . > ¢
oo, .| coo,| . | e
/ /i NAA \
tobp tcac tcAC
tcac \‘ - < > tobp
h > taa » tan
B tRAC [+ A/E - tacp tace LoFF1
- torr1 torF1
- £ N letoz i X
Dout q Dout \ Dout | \ Dout E—
toach\— L[7 to CL_7
-« t t A
tpzo toFF2 DzO " - ODD - » tOEE2
> LOFF2
_ toep toEp X | tOEP
. WW N 7Z N \K Y/

toac
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HM 514400B/BL , HM 514400C/CL Series

Fast Page Mode Early Write Cycle

tRASC | trP
_ \
RAS N \
N /|
QNAR tRsH
tcsH tpc
 treD tcas | | tcp | tcas tcp | | tcas tcrpP
\ /N /N
CAS N/ \ \
tasr| [tRAH tasc| |tcaH tasc| |tcaH tasc | |tcaH
Address }%{ Column m Column Column
twes| |twcH twes| [twen tweH
s ln twes| |
WE \ / ; ; ; ; ;
1 /
tpH tDH
tps w tps w (tps | [tDH |
Din Din Din Din
High-Z
Dout g
* OE . HorL
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HM 514400B/BL , HM 514400C/CL Series

Fast Page Mode Delayed Write Cycle

RAS

CAS

Address

WE

Dout

‘ tRASC _ tRP
\
N /|
tr p
B tcsH B tpc N _tRsH
tReD  _ tcas tcp | tcas _tcp || tcas tcrp
\ / \
N N N
t
tcaH | ASC
tcaH
[~

e/
Din

A
v

tpH tDH trcs
trcs 1« <> tDH
t
Din Din Din ><>O<
toEH
. [
High-Z

A
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HM 514400B/BL , HM 514400C/CL Series

Fast Page M ode Read-M odify-Write Cycle

tRASC tRP
- »| >
\
RAS
C /
trRcD » tpcm N
tr tcrp
tcp tcp |
\ tcas I\ tcas N tcas N
CAS _tRAD | X, / N\ / L i
N 7 - 7 -7
tRAH tacp
- [ - -
“ gl
tcAH t tcAH
AR | e | e tasc| <m tasc [+
a » e
i )‘
Address Row Column | Column ‘Column
8 A
tAwD 1CWL‘ tawp ~tCWI‘_ P tecpw | foWt
N e e t R
trcs tcwo . tres| | le| tCWD e . AWD | LRWL
« tRwD VRl [t tePw I | typ ﬁRCS L fewo | lwe
4 L \ |
e M X’_Z* XK / \M
It tps tDE tA(‘:T J tps
CAC > < >
t tpbzc| tcac i
g tpH - tbH  tpzc tDH
ML
Din High-Z 740 Din Din Yo S zi Din
y WA
iy JtCAC
- traC t;\A h
toac toEH toac tOEH
el - - - »
Dout KPOU Dou
¢ torr2 tOFF2
bZQ |, i tozo| | | “
__ / 3 L\ / A\
OE / N\ % >
\ 7, | topp topp X_?{ tobp
toep
toEP - toEp
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HM 514400B/BL , HM 514400C/CL Series

Test Mode Cycle

* k%
i

.| Reset Cycle Normal Mode

S awa
. N

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

__Set Cycle*™ | Test Mode Cycle

RAS

Test Mode Set Cycle

WE-and-CAS-Before RAS-Refresh Cycle

- R -
- trRp - tRAS - tRP -
/ \ / \
RAS / \ \
\
tRPC tcsr tCHR _IRPC_| tcrp
] > . - L Rl L -t >
T e
/ \ D / NN S
CAS /
£
< CPN@| e tws il twH o | tepn

o _loFF1

High-Z

51
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HM 514400B/BL , HM 514400C/CL Series

CAS-Before-RAS Refresh Cycle

. trp | tRAS B tRp
/ \ / \
RAS / N\ \
tt
T trRpC tcrP
_ltepn, | Ycsr | | tcHR | tceN
/] \ \ 4
S— t
CAS RPG | M
tws twH

tOFF1

High-Z
ot /§ g
A
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HM 514400B/BL , HM 514400C/CL Series

RAS-Only Refresh Cycle

trc
trRAS tRP

RAS \\ \

 RPC | _lcrp

!
£
=

tasr | | [RAH

Address Row

Dout High-Z

* Refresh address : A0 — A9 (AX0 — AX9)
#»* WE : HorlL
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HM 514400B/BL , HM 514400C/CL Series

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

trRAS N trp _
\ / \
RAS Z
N / -
tT‘ ~
tcsr tCHR tcpT tRSH tcrp
« tcas -
—
CAS N\
tasc tcaH
4—»‘ -t -
/
Address Column
N
tRCH
tRRH 7
tws | | twH_ tRcs | B "
_ / 7 Y
WE
_bzc tcop
High-Z
tcac
taAA >
- > toFF1
71
Dout \ Dout —
N
t
toAC OFF2
tpzo
toep toop
N 7/
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HM 514400B/BL , HM 514400C/CL Series

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

tRAS trp
-
7 \
RAS \ \
N /
ol e
tCSR tCHR tcpT tRSH LCRP
- » - > - - f—
tcas
CAS \
N
tasc tcaH
e I ——— N g
Address Column
tws_ | twH twes| | twen
- 7 8
WE
N /
tps tDH
- P
High-Z
Dout 9
OE
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