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HM5116400 Series ~4¢-z3-1g  Product Preview
4,194,304-Word x 4-Bit Dynamic Random Access Memory HITACHI/ LOGIC/ARRAYS/MEM
® DESCRIPTION HM5116400J Series
The Hitachi HM5116400 is a CMOS dynamic RAM organized 4,194,304 words x
4 bits. It employs the most advanced CMOS technology for high performance and
low power. The HM5116400 offers Fast Page Mode as a high speed access mode.
B FEATURES
* Single 5V (£ 10%)
* High Speed 300P240
AccessTime .............coovvuninnnn, 60 ns/70 ns/80 ns/100 ns (max) (CP-24D)
* Low Power Dissipation HM5116400Z, Series
ActiveMode..............oueen 495 mW/440 mW/385 mW/330 mW (max) .
Standby Mode . .....ooviiiiii i e i e 11 mW (max)
¢ Fast Page Mode Capability
* Long Refresh Period
4096 Refresh Cycles .........ocoviiiiiiiiiiiiiieniiiiieninieanns (64 ms)
¢ 3 Variations of Refresh
RAS Only Refresh
CAS Before RAS Refresh
Hidden Refresh
8 ORDERING INFORMATION @p-24) anzezq
Part No. Access Time Package
HM5116400]-6 60ns Lo ® PIN OUT
HMS1164003-7 70ns oo™ HM5116400 Series HM5116400Z Series
HM5116400-8 80ns CP-24D
HM351164001-10 100 ns (CP-24D) —_U—KJ—_ A9
HM51164002-6 60ns I vee [ |28} vss oE =
HMS116400Z-7 70ns oo il va w0 03 cas
HMS5116400Z-8 80 ns P 22) v e
HM5116400Z-10 100 ns i voz [3 I__GIE s Vee
WE E 2__5] cas 01
B PIN DESCRIPTION . A E 23l oF o 102
Pin Name Function - AN E E A9 Al RAS
Ag-Aq Address Input A0 A10
Ag-Apy Refresh Address Input a0 [9] 20 A8 A1
A2
1/06-1/04 Data Input/Data Qutput 48 fig] [19] a7 A3
RAS Row Address Strobe A ] 1] a6 Vec v
CAS Column Address Strobe 232 [12] [17] a5 Ad as
WE Write Enable v (3 % A A6 a7
— (< 15| V.
OE Output Enable [} 3] Vss A8
Ycc Power (+ 5V) ort
= 0101-2
Vss Ground (Top View) (Bottom View)
NC No Connection
G HITACHI
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HM5116400 Serles — S]aE D - 4495203 001684499 304 EEHITS
W BLOCK DIAGRAM T T HITACHI/Z LOGIC/ARRAYS/MEM

- - T-46-23-18
CAS WE OE
C_ont(ol Control Control Control
Circuit Circuit Circuit Circuit
$ ! 4 +
256k memory cell array 256% memory cell array
Senig amp. & UQ buy Semgamp. & VO buy 4
256% memory cell array 256k memory cell array
256k memory ceit array 256k memory cell arcay
Sense amp. § VO buy . Sense amp. & HD bus 411
256k memory cell array Row 256k memory cell areay
256k memory ceil array decoder 256% memary cell array 1O butfer o4
Sense amp. & VO buy jense amo § VD buy 41—
236k memory ceit array & 256k memory cell array
256k memory celt arcay 256% memory cell array
nic amp. . Senye amp. & WO bus G
256k memory cell array driver 256k memory cell srray
236% memory cell acray 256k memory cell array
Nye o Sense amp. § VO bus m
256k memary cell array 256% memory cell areay
2156k memory cell array 256k memory ceH array
Sense amp. & VQ buy Sense amp. & O bys 41—
256k memory cell array 256k memory cell array
256k memory cell array 256K memory cell array 1O buffer o3
Sense emp. 4 VO bys Sene amp. § 10 buy 41T
256k memovy cell arcay 256% memory ceil array
256% memary cell array 256k memory cell array
amp. Semc smp. § VO by -
256k memory cell array 256k memory cell array
>{ Column decoder & driver I [ Column decoder & driver
256k memory cell array 256k memory cell array
mp. Sense amp. & VO bus 4+
256k memory celi arcay 256k memory <ell array
256k memory cell array 256k memory cell arcay
amp. &t Sen3e amp. & 0 buy Gm
256% memory cell array Row 256k memory cell arcay
256k memory cell array decoder 256k memory cell array 170 buffer 02
g ame. Senye amp, & YO bus 11
256k memory cell arcay & 256k memaory cell array
256k memory ceil array 256k memory cell array
nae gmp § v dri Senye gmp. & VO buy [
256k memory cell array rver 256k memory cell array
1564 memory cell asray 256k memory cell array
Senve amp § QO buy Sente amp. & VO bus 4
256k memary cell array 256k memory cell srray f
256k memary cell array 256k memory cell srray
Senyeamp 8 VO bus Sense amp_& ¥Q by 11
256k memary cell array 236k memoery cell array
256k memory cell array 256k memory cell arcay 10 butter o1
Senye gmp & O byy Sanse amp & QO by 4
256k memory cell array 256k memory cell array
258k memory cell areay 256k memory cell array
Senyzamp. & 1D bus Sanse amp § 1O bus 1
256k memory celt areay 256k memary cell artay
————LColumn address buffer I ——{ Row address bufferJ
-~ -~
{ . j
A0-A3 | AddressA0-A11 | AQ-A11
0101-3
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5LE D N 4uy9L203 0018900 956 EHITE 1-46-23-18
HM5116400 Series

B ABSOLUTE MAXIMUM RATINGS HITACHI/ LOGIC/ARRAYS/MEM

Parameter Symbol Value Unit

Voltage on Any Pin Relative to Vg Vr —1.0t0 +70 v

Supply Voltage Relative to Vgg Vee —10to +7.0 \4

Short Circuit Output Current Tout 50 mA

Power Dissipation Pr 1.0 w

Operating Temperature Topr Oto +70 °C

Storage Temperature Taty —~55t0 +125 °C

M ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (Ty = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Yco 4.5 5.0 5.5 v 1
Input High Voltage Vin 24 —_ 6.5 v 1
Input Low Voltage v -1.0 — 0.8 \J 1

Note: 1. All voltage referenced to Vgs.
* DC Electrical Characteristics (To = 0 to +70°C, Vgg = 5V £10%, Vgg = OV)

HM51164001/Z
Parameter Symbol -6 -7 -8 -10 Unit Test Conditions Note
Min | Max | Min | Max | Min | Max | Min | Max
Operating Current Icar — 90 — 80 — 70 — 60 | mA | tpc = Min 1,2
TTL Interface
— |2 =12 =12} —1| 2| mA|RASCAS=vg
Doyt = High-Z
Standby Current I
v e cc CMOS Interface
-1 =11} =11 = 1 | mA | RAS,CAS 2 Ve — 02V
Doyt = High-Z
RAS Only Refresh o
Current Iccs — 90 — 30 — 70 — 60 | mA | tpc = Min 2
RAS = Vi
Standby Current Icos — 5 — 5 — 5 — 5 mA | CAS = V1, 1,4
Doyt = Enable
gﬁ;ﬁfg’e RAts lecs | — | 90| — | 80| —| 0] —| 60 | ma]tgc=Min 4
Fast Page Mode - M
Current Iecr — | 1] — 60| — | 50| — | 4 | mA|tpc=Min 1,3
Input Leak:
:P“ . a8e Iix —10| 10 | —10| 10 | —10] 10 | —10| 10 | pA OV VNSV
Output Leakage _ _ _ _ OV < Vo < 7V
Cor o 10| 10 10] 10 10| 10 0 10 | pA |G o0 e
Output High Voltage | Vou 24 | Voo | 24 [ Vee| 24 | Voo | 24 | Voc| V | Highlpy = —5mA
Output Low Voltage | Vor o [o4] o (o4 o Jos| o [o04!] V |Lowlow=42ma

Notes: 1. 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 = Vpr.
3. Address can be changed once or less while CAS = Vig.
4. Clock voltages (RAS and CAS) must be applied simultaneously with or prior to applying supply voltage.

G rHiTacH
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HITACHI/ LOGIC/ARRAYS/MEM S1E D WM 4495203 0018901 892 EEHIT2
HM5116400 Series -

s Capacitance (Ta = 25°C, Vog = 5V 1 10%) T-45_23_7 8
Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn — 5 pF ) I
Input Capacitance (Clocks) Cp — 7 pF 1
Output Capacitance (Data-in, Data-out) Co — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Viy to disable Dyy;.

s AC Characteristics (T, = 0to +70°C, Voc = 5V +10%, Vgg = 0V)1, 2,3, 19, 20
Read, Write Read-Modify-Write and Refresh Cycles (Common Parameters)

HM?51164005/Z
Parameter Symbol -6 -7 -8 -10 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
CAS Precharge Time tcp 10 — 10 — 10 - 10 - ns
RAS Pulse Width tRAS 60 | 10000 | 70 | 10000 | 80 | 10000 { 100 | 10000 | ns
CAS Pulse Width tcas 15 | 10000 | 18 | 10000 | 20 | 10000 | 25 | 10000 | ns
Row Address Setup Time tASR 0 — 0 — 0 — 0 — ns
Row Address Hold Time tRAH 10 — 10 — 10 — 10 — ns
Column Address Setup Time tasc 0 — 0 —_ [} - 0 - s
Column Address Hold Time tCAH 15 — 15 —_ 15 — 15 — ns
RAS to CAS Delay Time tRCD 20 45 20 52 20 60 20 75 ns 4
RAS to Column Address Delay Time | trap 15 30 15 35 15 |. 40 15 55 ns 5
RAS Hold Time tRSH 15 — 18 — 20 — 25 — ns
CAS Hold Time tesH 60 —_ 70 - 80 | — 100 — ns
CAS to RAS Precharge Time tcRP 5 — 5 - 5 -_ 5 — ns
OE to Din Delay Time tOED 15 — 18 — 20 — 25 — ns 6
OE Delay Time from Din . tpzo 0 — ] — 0 — 0 — ns 7
CAS Delay Time from Din tpze 0 — 0 — 0 — 0 - ns 7
Transition Time (Rise and Fall) tr 3 30 3 30 3 30 3 30 ns 8
Read Cycle »
HMS5116400J/Z
Parameter Symbol -6 -7 -8 : -10 Unit Note
Min | Max | Min | Max | Min | Max | Min | Max
Access Time from RAS tRAC — 60 — 70 — 80 — 100 ns 9,10,21
Access Time from CAS teac — 15 | — 8 = 20 ] — ] 25 ns | 10,11,21
Access Time from Address tAA — 30 —_ 35 — 40 - 45 ns 10, 12,21
Access Time from OF tOEA — 15 — 18 — 20 — 25 s 10,21
Read Command Setup Time trRcs 0 — 0 — 0 — 0 — ns
Read Command Hold Timeto CAS | trcy 0 — 0 — 0 — 0 — ns 13
Read Command Hold Time to RAS | trru 5 — 5 — 5 — 5 — ns 13
Column Address to RAS Lead Time | trap 30 — 35 - 40 — 45 — ns
Column Address to CAS Lead Time | tcaL 30 — 35 — 40 —_ 45 — ns
CAS to Output in Low-Z toLz 0 — ] — ] —_ 0 - ns
GO HITACHI
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S5}E D WE 4u9kL203 0018902 729 -HITE_HM51164OOSeries
HITACHI/ LOGIC/ARRAYS/MEM

Read Cycle (continued)

T-46-23-18
HM51164003/Z
Parameter Symbol -6 - -8 -10 Unit Note
Min | Max | Min | Max | Min | Max | Min | Max
Output Data Hold Time toH 3 — 3 — 3 — 3 — ns
Output Data Hold Time from OE tOHO 3 — 3 — 3 —_ 3 — ns
Output Buffer Turn-off Time tOFF — 15 — 18 — 20 — 25 ns 14
Output Buffer Turn-off Time to OE | togz — 15 —_ 18 — 20 — 25 ns 14
CAS to Din Delay Time tcpD 15 — 18 — 20 — 25 — ns 6
Write Cycle
HM51164001/Z
Parameter Symbol 6 g 8 -10 Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
Write Command Setup Time twes 0 — 0 — 0 — 0 — ns 15
Write Command Hold Time tWCH 15 — 15 — 15 — 15 — ns
Write Command Pulse Width twp 5| =1 15| =86 =15 =] s ]|
Write Command to RAS Lead Time | tpwp 15 —_ 18 —_ 20 - 25 — ns
Write Command to CAS Lead Time | tcwL 15 — 18 — 20 — 25 — ns
Data-in Setup Time tps 0 — 0 — 0 — 0 — ns 16
Data-in Hold Time tDH 15 — 15 - 15 — 2 - ns 16
Read-Modify-Write Cycle
HM51164001/Z
Parameter Symbol -6 -7 -8 -10 Unit Note
Min | Max | Min | Max | Min | Max | Min | Max
Read-Modify-Write Cycle Time tRWC 150 — 176 — 200 — 245 — ns
RAS to WE Delay Time tRWD 30 — 93 — 105 — 135 — ns 15
CAS to WE Delay Time tcwDd 35 — 41 — 45 — 60 — ns 15
Column Address to WE Delay Time | tawp 50 — 58 — 65 — 80 — s 15
OF Hold Time from WE tORH 15 — 18 — 20 — 25 — ns
Refresh Cycle
HMS51164001/Z
Parameter Symbol -6 -7 -8 -10 Unit Note
Min Max Min Max Min Max Min Max
é‘;sksi‘:t?r;;‘“éyck) tesr 10 — 10 — 10 — 10 — ns
&%i“;lg;‘f&dc) temr | 20 | — | 20 — | 20| — | 20| — | us
g%‘gf;‘l‘:’adc) tWRP 10 — 10 - 10 — 10 — ns
g{li’gﬂfgﬁecyde) twRH 0| — 0| — 0| — 0| — ns
RAS Precharge to CAS Hold Time | tgpc 0 — 0 — 0 — 0 — ns
G HITACHI
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HITACHI/ LOGIC/ARRAYS/MNEN

HM5116400 Series
Fast Page Mode Cycle

HMS1164001/Z — T-46-23-18
Parameter Symbol -6 -7 -8 -10 Unit | Note
Min Max Min Max Min Max Min Max
Fast Page Mode Cycle Time tpc 40 — 45 — 50 — 55 — Bs
Fast Page Mode RAS Pulse Width tRasp | — | 100000 | — | 100000 | — { 100000 | — | 100000 | mns 17
Access Time from CAS Precharge tcPA — 35 - 40 —_— 45 — 50 ns | 18,21
WE Delay Time from CAS Precharge | tcpw 55 - 63 — 70 — 85 — ns
RAS Hold Time from CAS Precharge | tcprg | 35 — 40 — 45 — 50 — ns
Fast Page Mode Read-Modify-Write Cycle
HM51164005/Z
Parameter Symbol -6 -7 -8 -10 Unit Note
Min Max Min Max Min Max Min Max
Fast Page Mode Read-Modify-Write
Cycle Time tpPRWC 80 — 91 - 100 — 110 — ns
Test Mode Cycle
HMS5116400J/Z
Parameter Symbol -6 -7 -8 -10 Unit Note
Test Mode WE Setup Time twTs 10 — 10 - 10 — 10 - ns
Test Mode WE Hold Time tWTH 10 — 10 — 10 — 10 — ns
Counter Test Cycle
HMS51164003/Z
Parameter Symbol -6 -7 -8 -10 Unit Note
Min Max Min Max Min Max Min Max
CAS Precharge Time in
Counter Test Cycle tcpr TBD - TBD - TBD - TBD ns
Refresh (T; = 85°C, Voo = 5V +10%)
Parameter Symbol Max Unit Note
Refresh Period tREF 64 ms 4096 Cycles
@ HITACHI
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5)E D W 4495203 0018904 5TL EEHIT2 HMS5116400 Series
Notes: 1. AC measurements assume tt = 5 ns. HITACHI/ LOGIC/ARRAYS/"E" T—46"23—]8

2. An initial pause of 100 us 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). If the internal refresh counter is used, a minimum of
eight CAS before RAS refresh cycles are required.

3. Only row address is indispensable on address A10 and All.

4. Operation with the trep (max) limit insures that tg s (max) can be met, tpcp (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.

5. Operation with the tgrap (max) limit insures that tr oc (max) can be met, tap (max) is specified as a reference point only,
if tRap is greater than the specified tgap (max) limit, then access time is controlled exclusively by taa.

6. Either topp or tcpp must be satisfied.

7. Either tpzp or tpzc must be satisfied.

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

9. Assumes that tpep < trep (max) and trap < trap (max). If tpep or trAp is greater than the maximum recommended
value shown in this table, tp s c exceeds the value shown.

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

11. Assumes that tpcp 2 trep (max) and trap < tRAD (max).

12. Assumes that trcp S tprep (max) and trap 2 tRAD (max).

13. Either tgcy or trry must be satisfied for a read cycle.

14. topp (max) and tggz (max) define the time at which the outputs achieve the open circuit condition and are not referenced
to output voltage levels.

15. twes, tRwDs 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 trwp 2 trwp (min), tcwp 2 tcwp (min) and tawp 2
tawp (min), or tcwp 2 tcwp (min), tawp 2 tawp (min) and tcpw 2 tepw (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.

16. These parameters are referenced to CAS leading edge in carly write cycles and to WE leading edge in delayed write or read-
modify-write cycles.

17. tpasp defines RAS pulse width in fast page mode cycles.

18. Access time is determined by the longer of t4 4 or tcac or tepa.

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

20. Test mode operation specified in this data sheet is 16 bits test function controlled by compression addresses ... CAO and
CAl. 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 four test bits on
each 170 accord with each other, the state of the output data on the I/0 is high level. When the state of four test bits on
the 1/0 do not accord with each other, the state of the output data on the 1/0 is low level. Data input and output pins are
1/01-1/04. If any refresh cycle is occurred, the test mode is reset.

21. In a test mode read cycle, the value of trac, tAA, tcac and topya is delayed by 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.

@ HITACHI
Hitachi America, Ltd. « Hitachi Plaza ¢ 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 » (415) 589-8300 593

Powered by ICminer.com Electronic-Library Service CopyRight 2003




HM5116400 Series S1E D W 449L203 0018905 438 EEHITE —

B TIMING WAVEFORMS

¢ Read Cycle HITACHI/ LOGIC/ARRAYS/MENM
7-46-23-18
| | e
% N /
sk, | |fgay tasc tcmLtCAL ' ; |
o B O
=

@ HITACH!
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* Early Write Cycle HITACHI/ LOGIC/ARRAYS/MEM _

6400 Series

T-46-23-18

gl
-

- tras - rﬂ’_,
————-——5 -
*x A \__
tesH . tere
t t

T3 N 7

B W N

v
2

OOOOOO

N
i N =
£ o o
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HM5116400 Series — SLJE D WE 449L203 0018907 200 WEHITE __

* Delayed Write Cycle HITACHI/ LOGIC/ARRAYS/MEM 1 46.23-18
tre
- tras 1 tar
y A
RAS \ \
R A
tcsH tere
1RCD tRsH
T teas
— y /
CAS
u i
tasg | |tran |tasc] |_tcan |
Address Row
WE

Din

« B

tcz
Dout
* % : Don't care
0101-6
« @ HITACH!
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51 D ®W 4496203 0018908 147 EEHITE HM5116400 Series

* Read-Modify-Write Cycle HITACHI/ LOGIC/ARRAYS/MEM
. T-46-23-18
RWC
- LRAS o e
- N R
N 72' \
Lol
trcD tcas 11 tere
K
& N }
K Y,
traD
tasq | {tran tasc| t_tcan |
4 . 7
Address Row ! % ///
tRes | |enn] tewp tCWL
tawp trwi )
tawp itWP
)
2
tozc _tou
tps}
. %/ OPEN )
D ! D
in ///j /% in
toz0 i foeH
toea |
= -
(013 -
2 JZ
tcac
taa toez
trac ___|toHo
Dout J) :Dout—E
torz | v KA
* : Don't care
G HITACHI
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« FAS Only Refresh Cycle HITACHI/ LOGIC/ARRAYS/MEM . ,c o318
tras | tee
RAS N JZ i N
B lcre tapc ’ jcnp
CAS
| tasr tRan | :
e,
bout OPEN
* OE,WE :Don't care
- : Don't care
*** Refresh address : AO- A11(RA0 - RA11)
@ HITACHI
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53E D WE 449L203 0018910 ATS -HITE HM5 116400 Series
+ CAS Before RAS Refresh Cycle HITACHI/ LOGIC/ARRAYS/MEMN

—
LS n T-46-23-18

trp tras trp N taas |1 RP
—— SEEE— -
RAS / N N \
T
trpg trpc tcre |
tcp tcsm tCHR | | tep tesr tcHR

‘tgsf

uuuuuu
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HITACHI/ LOGIC/ARRAYS/MEM T-46-23-18

HM5116400 Series
¢ Hidden Refresh Cycle

‘: __ as - ~ | |25 tRASt 8 [ |38 | | tras thc tap
w N 7 N k‘__'\_
oD tasi ‘ teun tear
CAS ‘ NX( 72
fosp] [l fage] | lem, _ - i
. trest ’ ) ;;_:;
- A
< [lozc cop
220 R
- tan thFI tono
taz ton
Dout 3%; Dout ;E——
. - Don't care »
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HM5116400 Serles
* Fast Page Mode Read Cycle TACH
HITACHI/ LOGIC/ARRAYS/MEM . T-46-23-18
trasP
tcPRH tre .
T/ AN
RAS X( 72 \
T
TesH - tec - trsH
reD tcas tep tcas e | teas o] | dee
. y —\ —\ —
S N Y N Y] \ /
i_ﬂ N N 7
traL
traD teaL teal . tcal
] gy e e s [
4 4 %
Address Row Column t Column 2
- X %
tRes tacs RRM
L, tres treH le ~ trenl | o g }RC!-T
- B T
,_ftoz¢ kozc| tozel

teoo| | tcoo . t tcop
. OPEN OPEN OPEN
Din
t t t 1
|4tozo f, toeo} ), | Qzg, toeoy ), | pzg) QED

tepa tcpa
| »
taa ton| _taa tonl  taal | tou
toHo
b -1t
loea toro toea OHO toEa
]

teac ' torr tgé; tore  fcac torr
tcrg | torz _ foLz toez ez toez

/ b v \ Y N

Dout %@ Dout 1 Dout 2 Dout N }—
K - IN 7
* 7////‘ : Don't care
-1
@ HITACHI
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HM5116400 Series

0Fas{PageModeEarlyWr]teCyde HITA(HI/ LOGIC/ARRAYS/"E" T"46"‘23-18
trasp trp
. ! L
RAS \
K y
e
tesH tpc RsH
trep teas tcp tcas | lep tcas | |.tcre]
= N lz 5&__}!‘_‘
CAS
N N
| oay (e ey 5| e 5| e
Address Row Column 1 Column 2 Column N
Lvicg WCH| wes || twen twes | | twen
WE
|

OPEN**
Dout

* OE :Don't care

- % : Don't care

*** twes 3 twes (min)

0101-12
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¢ Fast Page Mode Delayed Write Cycle HITACHTI/ LOGIC/ARRAYS/MEN

trasp
| _|tre
)
RAS N \_
K 7
1T tep el 1. tere
tcsH tec tasw
tacp tcas tcas o tas
N B N i
S N AN \ /
N7 N 7 R A
_trap
tAStL | tasc 1| fasc Rasc
tRay Ican ican | tcan
Address Row Column 1 Column 2 -Column N
N N
o jo e
tawt
tRC§i tRCS Jgm TRCS je|
N N h
=7 Wl \%
twe twp twel |
13 T 1
|| Jfoze tos | | fozc tos tozc  tos
,ftow o tow
/i N .
Din Din Din D':n
T - R
tozg tozo toen tpzo togo
I w | |
toeH <_>| | toeM-es] tOEH| e
—_ y / N i
Ot , /
tcLz tcrz torz
toez toez toez
D ;N N | N
out 4 14 A
R_A
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* Test Mode Cycle HITACHI/ LOGIC/ARRAYS/MEM
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CAS Before RAS Refresh Counter Check Cycle (Read) HITACHI/ LOGIC/ARRAYS/MEM
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B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
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* Duakin-ine Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
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¢ 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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*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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