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HM514100A/AL/ASL Series

4,194,304-word x 1-bit Dynamic RAM .

The Hitachi HM514100A/AL/ASL is a CMOS
dynamic RAM organized 4,194,304-word x 1-bit.
HM514100A/AL/ASL has realized higher density,
higher performance and various functions by
employing 0.8 pm CMOS process technology and
some new CMOS circuit design technologies. The
HM514100A/AL/ASL offers fast page mode as a
high speed access mode.

Multiplexed address input permits the
HM514100A/AL/ASL to be packaged in standard
20-pin plastic SOJ, 20-pin plastic ZIP, 20-pin
TSOP, and 20-pin ST-ZIP.

Features

+ Single 5 V (x10%)
+ High speed

— Access time 60 ns/70 ns/80 ns (max)
+ Low power dissipation

— Active mode

605 mW/550 mW/495 mW (max)
— Standby mode 11 mW (max)
0.83 mW (L-version)
0.55 mW (SL-version)

+ Fast page mode capability
» 1,024 refresh cycles: 16 ms

1,024 refresh cycles: 128 ms (L-version)
« 3 variations of refresh

~ RAS-only refresh

— CAS-before-RAS refresh

— Hidden refresh
 Test function
+ Battery back up operation

(L-version)
= Data retention operation

(SL-version)

T -Ye-238- \5

Ordering Information

HITACHI/ LOGIC/ARRAYS/MEMN

Access

Type No. time Package
HM514100AJ/ALJ/ASLI-8 60ns 350-mil 20-pin
HM514100AJ/ALJ/ASLY-7 70ns  plastic SOJ
HM514100AJ/ALI/ASLI-8 80 ns {CP-20DA)
HM514100AS/ALS/ASLS-6 60ns 300-mil 20-pin
HM514100AS/ALS/ASLS-7 70ns  plastic SOJ
HMS514100AS/ALS/ASLS-8 80ns (CP-20D)
HM514100AZ/ALZ/ASLZ-6 60 ns 400-mil 20-pin
HM514100AZALZ/ASLZ-7 70ns  plastic ZIP
HM514100AZ/ALZ/ASLZ-8 80 ns (ZP-20)
HM514100AT/ALT/ASLT-6 60 ns 20-pin
HM514100AT/ALT/ASLT-7 70ns plastic TSOP |
HM514100AT/ALT/ASLT-8 80ns (TFP-20DA)
HM514100AR/ALR/ASLR-6 60 ns 20-pin plastic
HM514100AR/ALR/ASLR-7 70 ns TSOP |
HM514100AR/ALR/ASLR-8 80ns reverse type

(TFP-20DAR)
HM514100ATT/ALTT/ASLTT-6 60 ns 20-pin
HMS514100ATT/ALTT/ASLTT-7 70ns plastic TSOP Il
HM514100ATT/ALTT/ASLTT-8 80ns (TTP-20D)
HM514100ARR/ALRR/ASLRR-6 60 ns 20-pin plastic
HM514100ARR/ALRR/ASLRR-7 70 ns TSOP I
HM514100ARR/ALRR/ASLRR-8  80ns reverse type

(TTP-200R)
HM514100ATZ/ALTZ-6 60 ns 20-pin
HM514100ATZ/ALTZ-7 70ns  plastic ST-ZIP
HM514100ATZ/ALTZ-8 80ns (ZP-20S)
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HITACHI/ LOGIC/ARRAYS/MEM

Pin Arrangement

HMS514100AJ/ALJ/ASLJ Series HM514100AZ/ALZ/ASLZ Series
HM514100AS/ALS/ASLJ Series HM514100ATZ/ALTZ Series
Hitachi pin No.
JEDEC pin No. (
__ 1 A9
\J CAS 2
. 3 Dout
Din 1 [ |1 26| |20 Vg Vs 4
WE 2 2 25 19 Dout — 5 Din
RAS 3| || 24| ]18 CAS 7 RAS
A10 8
NC 4 [ |4 23|l ]17 NeC 9 NC
NC 10
a0 5[ |5 22/ ]16 A9 11 A0
A1 12
13 A2
A0 6 9 18 15 A8 A3 14
[ ] 5 Voo
a7 o 17|[_J14 A7 A4 16
17 A5
A2 8 [ |11 16| |13 A6 A6 18
19 A7
A3 o e 15| ]12 as A8 20
Voo 10|13 14( |11 A4 L
(Top View) (Bottom View)
HM514100AT/ALT/ASLT Series
_Ag 1 [T O 1720 A8
TAS 2 I —T119 A7
Dout 3 I T 18 A6
NC 4 O =T 17 A5
Ves 5 T T 16 A4
NC 6 T—] 11 15 Vee
Din 7 (T T 14 A3
WE 8T —T113 A2
RAS 9 T D 12 Al
A10 10 =T 11 A0
(Top View)
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— HITACHI/ LOGIC/ARRAYS/MEM

HM514100A/AL/ASL Series

Pin Arrangement (cont)

HM514100AR/ALR/ASLR Series

A10 10 T 1111 A0
RAS 9 O 1112 A1
WE 8 [T 1113 A2
Din 7 O] [ 1114 A3
NC 6 [I ] O [—T115 Vg
Vgs 5 T [C 1116 A4
NC 4 (O] [ 1117 A5
Dout 3 (T 1118 A6
CAS 2 (I o 19 A7
A9 1 O] 20 A8
(Top View)
HM514100ATT/ALTT/ASLTT Series HM514100ARR/ALRR/ASLRR Series

on 11O " ]20 Vg Ves 20| O]+ on
WE 2 [ | | ]19 Dout Dout 19‘: :|2 WE
RAS 3 [ | | ]1s TAS cAs 18[ | | ] mas
NG 4[] _]17 ne Ne 17 "4 N
A0 5[ | |16 A9 A9 16[ | 15 at0

Ao 6 [ ]15 s A8 15[ | | ]6 a0
N2 | ]14 a7 A7 14| )7 a1
a2 8| | | ]13 Ae A6 13[ | BER:
a3 9 [ | 12 as s 12[ | | Jo as
Voo 10| Ry rs 11[ | 10 Vg

(Top View) (Top View)

479




B1E D W 4y95203

0022891 578 EEHITR2

HM514100A/AL/ASL Series

HITACHI/ LOGIC/ARRAYS/MEM

Pin Description

Pin name Function Pin name Function

AG - A10 Address input CAS Column address strobe
AQ0-A9 Refresh address input WE Read/write enable

Din Data-in Voo Power (+5 V)

Dout Data-out Vss Ground

RAS Row address strobe NC No connection
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RAS
Control
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HITACHI/ Lo6Tc/ _
HM514100A/AL/ASL Series ARRAYS/MEM

Absolute Maximum Ratings

Parameter . Symbol Value Unit
Voltage on any pin relative to Vgg V1 -1.010+7.0 \'
Supply voltage relative to Vgg Vee -1.0t0+7.0 A
Short circuit output current lout 50 mA
Power dissipation Py 1.0 w
Operating temperature Topr 0to +70 °C
Operating temperature (SL-version) Topr 0 to +60 °C
Storage temperature Tstg 5510 +125 °C

Recommended DC Operating Conditions (Ta = 0 to +70°C)
(Ta = 0 to +60°C (SL-version))

Parameter ~ Symbol Min Typ Max Unit Notes
Supply voltage Vss 0 0 0 Vv
Vee 45 5.0 55 \ 1
4.0 — 5.5 A 1,2
Input high voltage ViH 2.4 - 6.5 \' 1
Input low voltage ViL -1.0 — 0.8 \ 1

Notes: 1. All voltage referenced to Vgg
2. Only for data retention operation (SL-version)
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HITACHI/ LOGIC/ARRAYS/MEM

HM514100A/AL/ASL Series

DC Characteristics (Ta=0to +70°C, Ve =5V £ 10%, Vgg=0 V)
(Ta =010 +60°C, Ve =5V £ 10%, Vgg = 0 V (SL-version))

HM514100A HMS514100A HM514100A
% 7 -8
Parameter Symbol Min Max Min Max Min Max Unit Testconditions Notes
Operating current Iy — 110 — 100 — 90 mA  RAS, CAS cycling 1,2
trc = min
Standby current lccz — 2 9 — 2 — 2 mA TTLinterface
RAS, CAS = V.
Dout = High-Z
— 1 — 1 — 1 mA  CMOS interface
RAS, CAS = VCC -0.2V
Dout = High-Z
Standby current — 150 — 150 — 150 pA  CMOS interface 4
(L-version) RAS, CAS =V|4
_ WE, address, Din
Standby current — 100 — 100 — 100 pA =ViorV,
(SL-version) Dout = High-Z
RAS-only refresh  lggg — 110 — 100 — 90 mA  tgc=min 2
current
Standby current lcgs — 5 — 5 — 5 mA RAS=V|y, CAS=V 1
Dout = enable
CAS-before-RAS  Igcg — 110 — 100 — 90 mA igc=min
refresh current
Fast page lccy — 110 — 100 — 90 mA  tpc=min 1,3
mode current
Baterybackup  logig — 200 — 200 — 200 pA  tgo=125ps 4
operation current tgas < 1Hs
(CBR refresh) WE=V CAS =V,
(L-version) Address, Din = V| or V)
Dout = High-Z
Data retention lcctg — 180 — 150 — 150 pA  tgg=250us 4
current tgas €200 ns
(CBR refresh) WE =V, CAS =V,
(SL-version) Address, Din = Vi or Vy
Dout = High-Z
40V <V <55 v
Input leakage I -10 10 —-10 10 —-10 10 pA 0OV<Ving7V
current
Output leakage ILo -10 10 -10 10 -10 10 pA OV<Vouts7V

current

Dout = disable
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06IC/ARRAYS/MEN
HMS514100A/AL/ASL Series HITACHIZ LO

DC Characteristics (Ta=0to +70°C, Vo =5 V + 10%, Vgg =0 V)
(Ta=010 +60°C, Ve =5 V £ 10%, Vgg =0V (SL-version))
(cont)

HM514100A HM514100A HM514100A
6 -7 8

Parameter Symbol Min Max Min Max Min Max Unit Testconditions Notes

Output high voltage Vo 24 Voo 24 Vgg 24 Voo V High lout = -5 mA

Outputlow voltage Vo 0 04 0 04 0 04 V Low lout = 4.2 mA

Notes: 1. lgc depends on output load condition when the device is selected. g 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.
4. Voc-02V<VH<65V,0VV) <02V

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

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address, data-in) Ci — 5 pF 1.3
Input capacitance (Clocks) Ci2 — 7 pF 1
QOutput capacitance (Data-out) Co — 7 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vy to disable Dout.
3. Cj; {max) = 7 pF for HM514100ATZ/ALTZ Series.
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HM514100A/AL/ASL Series

AC Characteristics (Ta =0°C to 70°C, Vo =5 V £ 10%, Vgg =0 V)*1.*12*15
(Ta=0°Cto 60°C, Vo =5V £ 10%, Vgg = 0 V (SL-version))

Test Conditions HITACHI/ LOGIC/ARRAYS/”EH

Input rise and fall times: 5 ns

Input timing reference levels: 0.8 V, 2.4V

Output load: 2 TTL gate + C;_ (100 pF)
(Including scope and jig)

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

HM514100A-6  HM514100A-7 HM514100A-8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time trc 10 — 130 — 150 — ns

RAS precharge time trp 490 — 50 — 60 — ns

RAS pulse width taas 60 1000070 1000080 10000 ns 18
CAS pulse width tcas 15 1000020 1000020 10000 ns 19
Row address setup time tasm 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 trRep 20 45 20 S50 20 60 ns 8

RAS to column address delay time  tgap 15 30 15 35 15 40 ns 9

RAS hold time trsH 5 — 20 — 20 — ns

TAS hold time " tegy 60 — 70 — 8 — s

CAS to RAS precharge time ttrp 10 — 10 — 10 — . ns
Transition time (rise and fall) tr 3 850 3 * 50 3 50 3 7
Refresh period tReF — 16 — 16 — 16 ms
Refresh period (L-version) tREF — 128 — 128 — 128 ms
Refresh period (SL-version) tRer — 256 — 266 — 266 ms 20
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HM514100A/AL/ASL Series

Read Cycle

HM514100A-6  HM514100A-7 HMS514100A-8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS ‘Rac — 60 — 70 — 80 ns 23,16
Access time from CAS tcac — 15 — 20 — 20 ns ?64 14,
Access time from address taa — 30 - 3% - 40 ns :1365 14,
Read command setup time trcs 0 — 0 - 0 - ns
Read command hold time to CAS ~ tgcy 0O — 0 — 0 — ns 17
Read command holdtimeto RAS  tggy O — 0 — 0 - ns 17
Column address to F(KS lead time  tga 30 - /B — 40 — ns
Output buffer turn-off time torr 0 15 0 20 0 20 ns 6
Write Cycle

HM514100A-6  HM514100A-7  HM514100A-8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes O - 0 - 0 - ns 10
Write command hold time tweh 15 — 15 — 15 — ns
Write command pulse width twp 10 — 10 — 0 — ns
Write command to RAS lead time  tgyy_ 5 — 20 — 20 — ns
Write command to CAS lead time ttw. 15 — 20 — 20 — ns
Data-in setup time ips 0 - 0 - 0 — ns i
Data-in hold time toH 15 — 15 — 15 — ns 11
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HM514100A/AL/ASL Series

Read-Modify-Write Cycle HITACHI/ LOGIC/ARRAYS/MEM
HM514100A6 HMS514100A-7 HM514100A-8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 130 — 155 — 175 — ns

RAS to WE delay time tRwp 60 — 70 — 80 — ns 10
CAS to WE delay time tewn 15 — 20 — 20 — ns 10
Column address to WE delaytme  tawp 30 — 35 — 40 — ns 10
Refresh Cycle

HM514100A-6  HMS514100A-7 HM514100A-8

Parameter Symbol Min Max Min Max Min Max Unit Notes

CAS setup time ttsg 10 — 10 — 10 — ns

(CAS-before-RAS refresh cycle)

CAS hold time tCHR 0 — 10 — 10 — ns

(CAS-before-RAS refresh cycle)

RAS precharge to CAS hold time trpc 0 — 10 — 10 — ns

CAS precharge time in normal mode tcpn 0 — 10 — 10 - ns

; Fast Page Mode Cycle
HM514100A-6 HMS514100A-7 HM514100A-8

Parameter Symbol Min Max Min Max Min Max Unit Notes

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

Fast page mode CAS precharge time tcp i0 - 10 —_ 10 - ns

Fast page mode RAS pulse width trasc — 100000 — 100000 — 100000 ns 13

Access time from CAS precharge tace —_ 3/ — 40 — 45 ns 3,14,
16

RAS hold time from CAS precharge tgygp 35 — 40 — 456 — ns
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RRAYS/MEM
HM514100A/AL/ASL Series HITACHI/ LOGIC/A

Fast Page Mode Read-Modify-Write Cycle

HM514100A-6  HM514100A-7 HM514100A-8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write  tpcpm 60 — 70 — 7% — ns

cycle time

CAS precharge to WE delay time tcpw 35 9 — 40 9 — 45 — ns 10
Test Mode Cycle

HM514100A-6  HM514100A-7 HM514100A-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 0 — 1 - 10 - ns

Counter Test Cycle

HM514100A-6  HM514100A-7 HMS514100A-8

Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS precharge time in counter test  tcpt 40 — 40 — 40 - ns
cycle

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

2. Assumes that taop < trep (Max) and trap < trap (Max). If trep or tRAp is greater than the
maximum recommended value shown in this table, trac exceeds the value shown.

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

4. Assumes that trep 2 trep (Max) and tgap < tRap (Max).

5. Assumes that tgep < trop (Mmax) and trap 2 trap (Max).

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

7. Viy (min) and Vy(max) are reference levels for measuring timing of input signals. Also,

transition times are measured between V) and V. .

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

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

10. twes, tRwo. towp: tawp and topw are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only: if tyog 2 twes (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 2 trwp (Min), tcwp 2 towp (Min), tawp = tawp (Min) and topw = topy (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.
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HM514100A/AL/ASL Series

11.

12

13.
14,
15.

16.

17.
18.
19.
20.

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

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.

tragc defines RAS pulse width in fast page mode cycles.

Access time is determined by the longest of taa or toac or tace.

Test mode operation specified in this data sheet is 8-bit test function controlled by control
address bits — RA10, CA10 and CAQ. This test mode operation can be performed by WE-and -
CAS-before-RAS (WCBR) refresh cycle. Refresh during test mode operation will be
performedby normal read cycles or by WCBR refresh cycles. When the state of eight 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. Data output pin is Dout and data input
pin is Din. In order to end this test mode operation, perform a RAS-only refresh cycle or a CAS-
before-RAS refresh cycle.

in a test mode read cycle, the value of tgac, taa tcac 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.

Either trgH or tRrH Must be satisfied.

tRras (Min) = trwp (Min) + trw)_ (Min) + t1 in read-modify-write cycle.

tcas (min) = towp (Min) + towy (Min) + ty in read-modify-write cycle.

trer is 16 ms without data retention.

HITACHI/ LOGIC/ARRAYS/MEN

489




LLE D EE 4496203 0022901 247 MEHITE

HM514100A/AL/ASL Serics HITACHI/ LOGIC/ARRAYS/MEM

Timing Waveforms

Read Cycle
" tre N
< tRas VRIS
RAS -& Z[—'—'B
f— 7 \ﬁ
< tesH NE tcre N
e 1RCD Wl tRsH N
LANED e _teas g
CAS )& Z s
tase, |k 7
tasr trRap — [ trAL N
Address
t
. NI
1y RCS R " trReH 4
WE
W teac W
—thA
. trac .
h " torr
Dout q Dout I}
% : Don't care
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HM514100A/AL/ASL Series

Early Write Cycle HITACHI/ LOGIC/ARRAYS /MEY _

<: tRAS » tRP g
RAS

N ;il N

) tesh NE berp
b tcas
@ Y| 1
SC

ddddddd

WCH
|

y

* % : Don't care
** twes & tyes (min)
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HMS514100A/AL/ASL Series HITACHI/ LOGIC/ARRAYS/MEM
Delayed Write Cycle
RAS » tnPAV‘
RAS — \
\ | 721 N
tosH N tere N
. trsH
N ; tcas
TAS

t,
ASR
tran
dress Row

3

* % :Don't care
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HM514100A/AL/ASL Series

Read-Modify-Write Cycle

HITACHI/ LOGIC/ARRAYS/MEM

terp

| |—0
ol tawo
- thwo 1, twe
< » l—>
- N
WE x
tos oK

. teac

—>tan torr
" trac R le—»| -
il ~
Dout Dout
N

* : Don't care
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HITACHI/ LOGIC/ARRAYS/MEM

HM514100A/AL/ASL Series

CAS-Before-RAS Refresh Cycle
< tre >
tae e tras ol le trp .
\ ?4 \
& tere \
tesr teHr . T
t; —>l-He

RPC
tcen [

torr

RAS-Only Refresh Cycle

« tre .
tr | le tras vl |« trp >
RAS )X l ?- §§
tcrp treC tere
‘ >
CAS

High

* % : Don't care

-Z

dddddd
Dout
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HM514100A/AL/ASL Series

HITACHI/ LOGIC/ARRAYS/MEN .

Hidden Refresh Cycle
- tre ole tac »le e >
L tras )| tae tras tap tras PRI
" (Read) | (Refresh) (Refresh)
_—
= N ) il
N tcrp
i tRsH f |
‘ taco R tens
o ¥
tasq \
1 trat

<« LCHR l-»]

[PER e

e | tRRH

4> tan

[N

* % : Don't care

495




bLE D B 4496203 0022907 7b5 EEHIT?

HM514100A/AL/ASL Series

HITACHI/ LOGIC/ARRAYS/MEM

Fast Page Mode Read Cycle
. trasc .
o tRHCP . tee
— 3 4 y
RAS / N\
ty R_ 7
P tesu a le the S 1“5"'; terr <
« RO leteas Jf 1 P as ) et Ll e as |
78 / \ \
N
tasr| [« LEVEN t
taay | e tascl [team |tLAL >
© tean FASC teap |
4
4
. Address Row Col. Col. Col.
N
trcg tacs | | 4 IRRH
1o tres| o trey | 1, trenf 1 o) 1 drcH
l Lt Ll l L -
WE
teac tecac teac
taal | tan S Jtaal :
al Lot Lall d Ll
__ trac N tace o e tacp N
< » | > e » tore
EF
to torr
Dout { Dout i Dout Dout
* % : Don't care
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HM514100A/AL/ASL Series

Fast Page Mode Early Write Cycle /ARRAYS /NEN
WITACHI/ LOGIC ATSTTE
< trasc RPN
RAS
%K ¥, \_
L e ol e tpc > trsH
< tacp =<tc1xs= < tcv= ItCAsl < o ItCAs tere
3 y \ y \
@ N/ N JZ N U
A
tasr tran
tasc tean tasc! ftcan tasc H
Address Row Col. Col. : Col.
-
. twes
twes twen  twe twen twen
a
t t,
DS tos | <0s,]
—»
Din
P T2
Dout HighZ

* : Don’t care

** twes Z twes (min)
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HITACHI/ LOGIC/ARRAYS/NMEM
HMS514100A/AL/ASL Series

Fast Page Mode Delayed Write Cycle

t,
< trasc > 4&;
tRoy
\ PR - BN \
RAS N / \_
N 7
. tcsu »| e tec » g!WI;
o taeo ), tcas ]|, ter o tcas Atcp; L lteas :tcnp=
N 4 3 ¥ N 4
GRS e N / \ /]
S i e 7
tcan tasc
tcan tasc
g:AH |
Address J col. Col. Col. o
towt tow hell
twe twp twe
4—
WE
tres DH tacs OH tacs ton
tos tos tos
Din Din Din Din
torr torr torr
Dout Invalid Invalid Invalid
oy Dout Dout Dout
* % : Don't care
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HMS514100A/AL/ASL Series

Fast Page Mode Read-Modify-Write Cycle HITACHI/ LOGIC/ARRAYS/MEM

<« trasC » | tre
— y
RAS N k
t N Y,
Tl taw
trep 4 tere
_ teas |
< " —
CAS R___JZ
tasr tasc
traH LCAH [
Address Row Col.
P trwdl tewl
_ trap enl | twe,
___ N
WE %
tRes > g:
|
! DS
«—
Din Din Din Din
tcac 1 tcac tcac toer
tan [¢—> tas j¢— tan |e—>
X 4
Dout 4 Dout Dout Dout
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HMS514100A/AL/ASL Series

HITACHI/ LOGIC/ARRAYS/HEH

Test Mode Cycle
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HM514100A/AL/ASL Series

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