HITACHI/ LOGIC/ARRAYS/MEM 53E D ®H 449k203 0018558 04 EEHITe

HM514100A Series Preliminary’
HM514100AL Series Low Power Version TT-46-R32-17
HM514100ASL Series superLow Power Version

4,194,304-Word x 1-Bit Dynamic Random Access Memory :
H DESCRIPTION HM514100AJ Series

The Hitachi HM514100A is a CMOS dynamic RAM organized 4,194,304 word x
1-bit HM514100A has realized higher density, higher performance and various func-
tions by employing 0.8 pm CMOS process technology and some new CMOS circuit
design technologies. The HM514100A offers Fast Page Mode as a high speed ac-

cess mode. CP-20DA 3DCP20DA
Multiplexed address input permits the HM514100A to be packaged in standard (CP- )
350 mil 20-pin plastic SOJ, standard 300 mil 20-pin plastic SOJ, standard 400 mil HMS514100AS Series

20-pin plastic ZIP, 20-pin plastic TSOP |, 20-pin plastic TSOP | reverse type, 20-pin
plastic TSOP I, and 20-pin plastic TSOP |l reverse type.

B FEATURES
+ Single 5V (+10%)
» High Speed g
Access Time .......cooviivvieviinnenranns 60 ns/70 ns/BO ns/100 ns (max) (CP-20D)
¢ Low Power Dissipation HMS514100AZ Series
ActiveMode . .........cccua.t 605 mW/550 mW/495 mW/440 mW (max) ’
Standby MOOE . . .....coiiiiii i e 11 mW (max)
» Fast Page Mode Capability
s 1,024 Refrash Cycles .......covvnvniiieaiiiieniaens (16 ms, 128 ms, 256 ms)
« 3 Variations of Refresh
RAS Only Refresh
TAS Before RAS Refresh
Hidden Refresh (ZP-20)
* Test Function -
« Battery Back Up Operation HM514100AT Series
HM514100AL Series (L-Version)
« Data Retention Operation
HM514100ASL. Series (SL-Version)

B ORDERING INFORMATION

3DCP200

Past No. Access Time Package SDTFP200A
HMSI4100A)/ALI/ASLLS s 330 mil 20510 (TFP-20DA)
HM514100AT/ALJ/ASLI-7 ns Plastic :
HMS514100AT/ALI/ASLJ-8 80 ns (CP-20DA) HMS14100AR Series
HM514100AJ/ALT/ASLI-10 100 s
HM514100AS/ALS/ASLS-6 60 ns 300 mil 20-pin
HM514100AS/ALS/ASLS-7 70 s Plastic SOJ
HM514100AS/ALS/ASLS-§ 80 ns (CP-20D)

HM514100AS/ALS/ASLS-10 100 ns
HM514100AZ/ALZ/ASLZ-6 60 s 400 mil 20-pin soTFP200AR
HM514100AZ/ALZ/ASLZ-7 70ns Plastic ZIP (TFP-20DAR)
HM514100AZ/ALZ/ASLZ8 80 ns (ZP-20) -
HMS514100AZ/ALZ/ASLZ-10 100 ns _ HM514100ATT Series
HM514100AT/ALT/ASLT-6 60 ns 20-pin
HM514100AT/ALT/ASLT-7 70ns Plastic TSOP I
HMS14100AT/ALT/ASLT-8 80 os (TFP-20DA)
HM514100AT/ALT/ASLT-10 100 ns .
HM514100AR/ALR/ASLR6 60 ns 20-pin 4>
HM514100AR/ALR/ASLR-7 70 s Plastic TSOP I S -
HM514100AR/ALR/ASLR-8 - 80 ns Reverse Type 20D P20
HM514100AR/ALR/ASLR-10 100 ns (TFP-20DAR) (TTP-20D)
HM514100ATT/ALTT/ASLTT-6 60ns 20-pin HM514100ARR Series
HM514100ATT/ALTT/ASLTT-7 70ns Plastic TSOP II
HM514100ATT/ALTT/ASLTT-8 80 ns (TTP-20D)
HM514100ATT/ALTT/ASLTT-10 100 ns
HM514100ARR/ALRR/ASLRR6 60ns 20-pin
HM514100ARR/ALRR/ASLRR-7 70 s Plastic TSOP.II
HM514100ARR/ALRR/ASLRR-8 80 ns Reverse Type
HM514100ARR/ALRR/ASLRR-10 100 ns (TTP-20DR)
(TTP-20DR)
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HITACHI/ LOGIC/ARRAYS/MEM 51E D W 4496203 0018559 TAS5 EEHIT2
HM514100A Series

= PIN OUT T-46-23-17
HMSMIOOAJ/ALJ/ASLJ Series HM514100AT/ALZ/ASLT Series HM514100ATT/ALTT
HM514100AS/ALS/ASLS Series . /ASLTT Series .
Hitachi Pin No.  )EDEC Pin Ne.
Dnd ' % bv,,
ﬁE H ] Eo«n
i Din 1 0 20 v,
whlh ol A e 549 Bl
we [7]]s affw]w el O 1s as RS 3 D 18 CAS
B N b 17 45 N 40 D 17 NC
Atofs|ls 2 Bu Vss S 16 a4 A0 S OO (3 16 A9
NC 6 15 Vee
Din 7 14 43 40 6 O D 15 A8
~ E ’ ”" Eu §§ ; S :i Al 7 O ) 14 A7
ar [T[+ ([l alo 10 1140 A28 O B 13 A6
: A3 9 O D 12 AS
a2 [1_ " 16{[13] a6 ) wsi-3  yon10 O O 11 A4
A E_ ) » Eu (Top View)
Ve E 13 ”" E'Al 0091-5
(Top View)
0081-1
(Top View)
HM514100AZ/ALZ/ASLZ HMS514100AR/ALR/ASLR Series HMS514100ARR/ALRR
Series /ASLRR Series
A} A9
7= S
. ! o xgﬁ 20 U Qg 1 Din
" ,, Dout19 [ 2 WE
o P i 24 tssg D 3 RAS
, s o 13 %2 NC 17 O D 4 NC
a0 3 Pin 7 14 A3 A% 160 2 5 a10
" 1 ' NG 6 o 15 Voo
11 a0 B
o LY :gs i i? :: a8 159 16 a0
YT Dout 3 O 18 A6 A7 14 (3 D7 Al
1 v cas 2 19 A7 :g }ig g : :g
Mou v oas a1 20 A8 A 11 g D10 v
A 18 . 0001-4
A 20 . (Top View) 0091-6
’ (Top View)
0091-2
(Bottom View)
H PIN DESCRIPTION
Pin Name Function
Ag-Ajg Address Input
Ap-Ag Refresh Address Input
Din Data-i
Dout Data-out
"RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write'Enable
Vee Power (+ 5V)
Vss Ground
NC No Connection
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HITACHI/ LOGIC/ARRAYS/MEM 51t D W 4496203 0018560 ?T7 EEHITE
HM514100A Series

B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit T-46-23-17
Voltage on Any Pin Relative to Vgg vt —10to +70 v
Supply Voltage Relative to Vgg Vee —10to +7.0 v
Short Circuit Output Current Lout 50 mA
Power Dissipation Pt 10 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55¢0 +125 °C

B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operatlng Conditions (Tp = 0 to +70°C)
(Ta = 0 to +60°C (SL-Version))

Parameter Symbol Min Typ Max Unit Note
Vss 0 0 0 v
Supply Voltage Vee 4.5 5.0 55 v 1
40 — 5.5 v 1,2 (SL-Version)
Input High Voltage Vin 24 — 65 v 1
Input Low Voltage ViL -20 — 0.8 v 1

Notes: 1. All voltage referenced to Vss.
2. Data retention operation only.

* DC Characteristics (T = 0 to +70°C, Voo = 5V £10%, Vgs = OV)
(Ta = 0 to +60°C, Voo = 5V £10%, Vgg = OV (SL-Version))

HMS514100A-6 | HMS514100A-7 | HM514100A-8 | HM514100A-10 . .
Parameter Symbol - - - - Unit Test Conditions Note
Min Max Min Max Min Max Min Max
. RAS, CAS Cycling
Operating Current | Icc; — 1o — 100 — 90 — 80 | mA tpe = Min 1,2
- TTL Interface
— 2 — 2 - 2 - 2 | mA |RASCAS = vm 1
Standby Current Doyt = HighZ -
MOS Interface BE ™~ )
— 1 — 1 - 1 - 1 |mA ,CAS > Vg ~0.2) v iy
' | Doyt = High-Z ‘ »
) CMOS lnterfacs
i I RAS, CAS = Vi o
é‘t;‘l';bmm‘]: 1 = | = f o | — |20 — | 20 | A |WEAddesand o4 -
Y * Djp = VigorViL
1 - 'IH
Doyt = High-Z
CMOS Interface .
. RAS, CAS = Vig
[SL-Version] _
“Standby Current — 100 —_ 100 — 100 100 { pA WE, ﬁddr&ss and 4_|-
: L Djg = VmorViL
Dy = High-Z
RAS Only - M
Rotoosh Current | 16€3 — | — fw| — | 9| — | %0 |majtre=Min 2
RAS = Vg
Standby Current | Iccs — 5 — 5 — 5 — 5 mA CAS = Vi, 1
Doyt = Enable
CAS Before RAS g
S BelreRA ltees | — |10 | — | 00 | — | 90 | — | 80 |mAlge=Mn
Fast Page Mode X
C‘:l;e:f‘ Ioey — 110 — 100 — % — 80 | mA [tpc = Min 1,3
S HITACH!
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HM514100A Series

HITACHI/ LOGIC/ARRAYS/MEM 51E D W yy9L203 0018561 L33 MAHIT2

* DC Characteristics (T4 = 0to +70°C, Vgg = 5V £10%, Vgg = 0V) T—46-2 3-1 7
(Ta = Oto +60°C, Voc = 5V +10%, Vgg = OV (SL-Version)) (contmued)
HM514100A-6 HM514100A-7 | HM514100A-8 | HM514100A-10 5 .
Parameter Symbol " ~ - - Unit Test Conditions Note
Min Max Min Max Min Max Min Max
. tre = 125 ps
[L-Version] tRas S 1 ps
Battery Back Up WE = V
Operating Current — 300 — 300 — 300 — 300 | pA | oo ‘}“ Address. | ¢4
(Standby with - L "
CBR Refresh) Dip = Vi or Vg,
Doy = High-Z
Iecio trc = 250 ps
[SL-Version] tras S 200ns
Data Retention WE = Vi,
Current (Equivalent — 150 — 150 - 150 — 150 | pA | CAS = Vi Address, | 4
Refresh Time Djy = Vigor Vi
is 256 ms) Doyt = High-Z
40V S Voo < 5.5V
" Input Leaka,
gfr‘:m 5e Ing =10 10 | —w0]| 10 [ =10 10 [ —10] 10 |pAa[ovsViysTV
Output Leakage _ _ _ _ wWsvVs7V
Current IIo 10 10 10 10 10 10 10 10 pA Doy = Disable
3“)’1‘&‘;“81‘ Vou | 24 | Vec | 24 | Voo | 24 | Vee| 24 | Voo | V |Highlg = —5ma
Output Lo . .
V:ltg‘;e v VoL 0 0.4 0 04 0 04 0 04 | V [Lowlyy = 42mA
Notes: L. Icc depends on output load condition when the device is selected, Icc max is specified at the output open condition.
2. Address can be changed once or less while RAS = Vij.
3. Address can be changed once or less while CAS = Viy.
4. Voo = 02V < Vi < 6.5V and OV S Vi < 0.2V,
¢ Capacitance (T4 = 25°C, Voc = 5V £10%)
Parameter Symbol Typ Max Unit Note
Input Capacitance (Address, Data-in) [&1] — 5 pF 1
Input Capacitance (Clocks) Cp — 7 pF 1
Output Capacitance (Data-out) Co —_ 7 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vin to disable Dygy;.
® AC Characteristics (Tp = 0 to +70°C, Vgg = 5V £10%, Vgg = 0V)1. 12, 15
(TA = 0to +60°C, Voc = 5V +10%, Vgg = OV (SL-Version))
Test Conditions: Input rise and fall times: 5 ns
Input timing reference levels: 0.8V, 2.4V
Output load: 2 TTL Gate + CL (100 pF) (including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HM514100A-6 HM514100A-7 HM514100A-8 HM514100A-10 X
Parameter Symbol - - - ~ Unit | Note
Min Max Min Max Min Max Min Max
Random Read or Write Cycle Time | trc 110 — 130 — 150 — 180 — ns
RAS Precharge Time trp 40 — 50 — 60 — 70 — ns
RAS Pulse Width tRAS 60 10000 70 10000 80 10000 100 10000 | ns
CAS Pulse Width tcas 15 10000 20 10000 20 10000 25 10000 | ns
Row Address Setup Time tASR 0 — 0 — 0 — 0 —_— ns
Row Address Hold Time tRAH 10 — 10 — 10 - 15 — | ns
G HITACHI
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HITACHI/ LOGIC/ARRAYS/MEM

S31E D WE 449L203 D0LASbL2 57T EEHITE
HM514100A Series

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) (continued) T—46—2 3-1 7
HM514100A-6 HM514100A-7 HM514100A-8 | HM514100A-10
Parameter Symbol - - - - Unit | Note
- Min Max Min Max Min Max Min Max
Column Address Setup Time tasc 0 — 0 — 0 —_ 0 — ns
Column Address Hold Time tCAH 15 — 15 — 15 — 20 — ns
RAS to CAS Delay Time trRcD 20 45 20 50 20 60 25 75 ns 8
RAS to Column Address Delay Time | traD 15 30 15 35 15 40 20 55 ns 9
RAS Hold Time tRsH | 15 — 20 — 20 - 25 — ns
TAS Hold Time tcsH 60 — 70 — 80 - 100 — | ns
TAS to RAS Precharge Time tcrRp 10 — 10 — 10 — 10 — ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 3 50 ns 7
Refresh Period tREF — 16 — 16 — 16 — 16 ms
Refresh Period (L-Version) tREF — 128 — 128 — 128 — 128 | ms
Refresh Period (SL-Version) tREF — 16 — 16 — 16 —_ 16 ms
Read Cycle
HM514100A-6 | HMS14100A-7 | HMS514100A-8 | HMS514100A-10
Parameter Symbol - - - - Unit Note
Min Max Min Max Min Max Min Max
Access Time from RAS tRAC — 60 — 70 — 30 — 100 | ns | 2,316
Access Time from CAS tcac — 15 — 20 — 20 — 25 ns |3,4,14,16
Access Time from Address taa — 30 — 35 — 40 — 45 ns |3,514,16
Read Command Setup Time tRCS 0 — 0 — 0 — 0 — ns
Read Command Hold Time to CAS | tren 0 -_ 0 — 0 — 0 — | ns
Read Command Hold Time to RAS | trru 0 — 0 — 0 — 0 — | ns
Column Address to RAS Lead Time | trap 30 — 35 — 40 — 45 — ns
Output Buffer Turn-off Time tOFF 0 15 0 20 0 20 0 25 ns 6
Write Cycle
HMS514100A-6 HMS514100A-7 HM514100A-8 | HM514100A-10
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max Min Max
Write Command Setup Time twes 0 — ] — 0 — 0 — ns 10
Write Command Hold Time tweH 15 — 15 — 15 — 20 —_ ns
Write Command Pulse Width twp 10 — 10 — 10 _ 20 — ns
Write Command to RAS Lead Time | trwL 15 — 20 — 20 — 25 — ns
Write Command to CAS Lead Time | tcwL 15 — 20 — 20 — 25 — ns
Data-in Setup Time ’ tps 0 — 0 — 0 — 0 — ns 11
Data-in Hold Time tDH 15 — 15 — 15 — 20 — ns 11
@ HITACHI
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HITACHI/ LOGIC/ARRAYS/MEM 53E D WE 4496203 00185L3 40bL EEHITE
HM514100A Series

Read-Modify-Write Cycle T-46-23-17
HM514100A-6 HMS514100A-7 HM514100A-8 | HMS514100A-10 .
Parameter Symbol - - - " Unit | Note
Min Max Min Max Min Max Min Max
Read-Modify-Write Cycle Time tRWC 130 — 155 — 175 — 210 — ns
RAS to WE Delay Time tRWD 60 — 70 — 80 — 100 - ns | 10
CAS to WE Delay Time tcwD 15 - 20 — 20 - 25 - ns | 10
Column Address to WE Delay Time | tawp 30 — 35 —_ 40 —_ 45 —_ ns 10
Refresh Cycle
HMS514100A-6 HMS514100A-7 | HM514100A-8 | HMS514100A-10
Parameter Symbol - - " - Unit | Note
Min Max Min Max Min Max Min Max
%ﬁgr{% Refresh Cycle) tcsk 1o - 10 - 10 - 10 - 1S
%ﬂiﬁ% Refresh Cycle) | 'CHR 0 0 - 0w =1 10| - |ms
RAS Precharge to CAS Hold Time tRPC 10 — 10 - 10 — 10 — ns
CAS Precharge Time in Normat Mode | tcpn 10 — 10 — 10 - 10 — ns
Fast Page Mode Cycle
HM514100A-6 | HMS14100A-7 | HMS514100A-8 | HM514100A-10
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
Fast Page Mode Cycle Time tpc 40 45 — 50 — 55 — ns
Fast Page Mode CAS Precharge Time | tcp 10 — 10 — 10 — 10 — | ns
Fast Page Mode RAS Pulse Width tRASC — 100000 — 100000 — 100000 — 100000 | ns 13
Access Time from CAS Precharge tacp — 35 — 40 — 45 — 50 ns |3 14,16
RAS Hold Time from CAS Precharge | trcp | 35 - 40 — 45 - 50 — ns

Fast Page Mode Read-Modify-Write Cycle

HMS514100A-6 | HM514100A-7 | HM514100A-8 | HM514100A-10 .
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min | Max | Min | Max
Fast Page Mode Read-Modify-Write Cycle Time | tpcy 60 — 70 — 75 — 85 — ns
CAS Precharge to WE Delay Time tcpw 35 — 40 — 45 — 50 — | s ] 10
Test Mode Cycle
HM514100A-6 HMS514100A-7 HMS514100A-8 HM514100A-10 i
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
Test Mode WE Setup Time | tws 0 — 0 — 0 — 0 — ns
Test Mode WE Hold Time | twy 10 — 10 — 10 — 10 — ns

Counter Test Cycle

HM514100A-6 HM514100A-7 HM514100A-8 HMS514100A-10
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
CAS Precharge Time in
Counter Test Cycle tcer 0 - 0 - Q0 - d - ns
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HITACHI/ LOGIC/ARRAYS/MEM S51E D WE u4Sk203 00185b4 342 ERMHITE
HM514100A Series

Notes: 1. AC measurements assume tt = J ns. T—46‘23-] 7
2. Assumes that trcp S trep (max) and trap S traD (max). If trep of tRaD is greater than the maximum recommended
value shown in this table, tg sc exceeds the value shown.

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

. Assumes that tpcp 2 trep (max) and tgap S trap (max).

. Assumes that trcp S trep (max) and trap 2 tRAD (mMax).

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

levels.

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

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

9. Operation with the tpap (max) limit insures that tgoc (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, tRWD» tcwD, tAwD and tcpw are not restrictive operating parameters. They are included in the data sheet as electri-
cal characteristics only: if twcs 2 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 twp 2 trwp (min), tcwp 2 tcwp (min), tawp 2 tawp (min)
and tcpw 2 tcpw (min), the cycle is a read-mi -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 referenced to CAS leading edge in an early write cycle and to WE leading edge in a delayed write or a
read-modify-write cycle.

12. 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.

13. tpasc defines RAS pulse width in fast page mode cycles.

14. Access time is determined by the longer of taoa or tcac or tAcp-

15. Test mode operation specified in this data sheet is 8-bit test function controlled by control address bits—RA10, CA10 and
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 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 Doy and data input pin is Dj,. In order to end this test mode operation,
perform a RAS only refresh cycle or a CAS before RAS refresh cycle.

16. In a test mode read cycle, the value of tRaC, 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.

[ Y I )
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HITACHI/ LOGIC/ARRAYS/MEM 5LE D EE 4496203 0018565 249 EEHITE
HM514100A Serles - T-46-23-17
H TIMING WAVEFORMS
¢ Read Cycle

< tne N
< Lias o] lo2e :
RAS -
1 N
< tesn »| |« .l(n' X
q linco | tusn R "
l—'-y -[4— < tcas N "
CAS 7
Ash |y

Adddross % )
et g ?%
({2y?

) 'l <
’77} A AALLTIA, -/- 7y -
i 0070
B 4%
V777 e,
—an_ .
< tuac
Dout
% : Don't care
0081-7
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HM514100A Series

¢ Early Write Cycle T-46-23-17
. trc >
. thas NP \np »
WAS SR N
- ¥, \___
L tesi NEW Lepe »
| |« lncw vl s »
P-4 tcas
TAS
Addiess

t t
‘W_C§" WCH

g
\
\
§

Din
High-Z**
Dout g
. I% : Don't Gue
A Ly s € twes (min)
0081-8
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HM514100A Series

* Delayed Write Cycle T-46-23-17

< e R
< lras vl tpp »
w =

N Y

! L

4 < (& 1] > CRe »

—M-— < tnsie L

< taco o " 1cas >
+
tasn i

TN .

A2
Address ?/:«/2/,‘

tacyy Awe

tos

VA0 220 A
VAR A5/ Z 7

Dout \ Invalid Dout
. |7£/2] : Don’t care
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HM514100A Series

* Read-Modify-Write Cycle

T-46-23-17
. tawc . .
AS ———5\
R \
t
LY % PR
t
< neco »
CAS %.
q K
|
. le chL
(AL RWL
y
Address Column
P
tncsla-p| [4—22—»
. | tawp »
< wo | | Jwe,
. X.
WE / \ '

Din

4—ian

< tpAc N
Dout ;- Do
. % : Don't cve
0091-10
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HM514100A Serles

* RAS Only Refresh Cycle

T-46-23-17
. N.
RAS
(" K
tenp|q—p
CTAS
Address
i

Dout High-2

. W 1 Don't care

*  Relresh address : AD ~ A9 (AXO - AX9)

WE: Don't care
009113
¢ CAS Before RAS Refresh Cycle
tre e

ke tRas : trp tras e

me J )RPC Z'Rpc \_

o tos ft— tcRP
tepn R N R et
CAS 7

s 77 0
<] torF
pout % High-Z

] : Don't care

** WE : V'N

0091-12
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HM514100A Series

+ Hidden Refresh Cycle

< nc ly tnc 1 e R
r Laf ) »
! t t
tnas  d e L teas tas PN
(Read) (Relresh) {Relresh)
-t ] .. -y
RAS
l_l_) i |ll$ll= < . < tonn PR
tico

teas

Addiess £

tucs
— -]}~ <~p| tnnu
T L : —
we 57/,/ é/’///’"'///v//
72 4 X
— RoFr
e <>
:I)O\ll Dout
‘ %J : Don’t care
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HM514100A Series T-46-23-17
* Fast Page Mode Read Cycle .

< tpasc N
Lanice ol e Lnp »
— "\ My
RAS '
ts N H A \_
—»|-j4 tesn N trsi
< trep > I‘cas’ <
. 4
X3 /
) 3 N
tasn] |4 fnap t
- g ASC
PIIN ) PRI B T
% 4
Address ;f.’; Row Col
ncs » tacny
. Z 4
WE . 7
tcac tcac
d——p [¢—» « »
e, DAL aa >
L lrac R . tace tace R
< > e - > tore
Dout
‘ f//% : Don't care
0091-14
@ HITACHI
260 Hitachi America, Ltd. » Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300

Powered by ICminer.com Electronic-Library Service CopyRight 2003




p WE u449ke03 UULOO/c Hb7 EmMHLIC
HITACHI/ LOGIC/ARRAYS/MEM S1E HM514100A Series

» Fast Page Mode Early Write Cycle : T- 46—23"1 7
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HM514100A Serles

» Fast Page Mode Delayed Write Cycle T-46-23-17
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* Fast Page Mode Read-Modify-Write Cycle T—46—23—-1 7
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HM514100A Series
¢ Test Mode Cycle
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¢ Test Mode Reset Cycle
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HM514100A Series
* CAS Before RAS Refresh Counter Check Cycle (Read) T-46-23-17
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HM514100A Series

* CAS Before RAS Refresh Counter Check Cycle (Write)
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HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
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. HITE
PACKAGE INFORMATION — SJE D 44945203 0018315 991 .

* Duakin-ine Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
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51E D W@ 4496203 001831k 828 -HITE—PACKAGEINFORMATION
¢ Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” Unit: mm (inch) Scale 3/2
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PACKAGE INFORMATION —
oﬂg;agqn-||ne Plastic HITA(HT/ LOGIC/ARRAYS/MEH Unit: mm (inch) Scale 3/2
*ZP-20 * ZP-24 T-90-20
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.5} D WN 4496203 0018318 LTO MEHIT2 —_ PACKAGE INFORMATION
*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*
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