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MOSEL VITELIC V53C664H

64K x 16 BIT FAST PAGE MODE
BYTE WRITE CMOS DYNAMIC RAM

V53C664H 50 55 60

Max. RAS Access Time, ('(R AC) 50 ns 55 ns 60 ns

Max. Column Address Access Time, (tC A A) 26 ns 28 ns 30 ns

Min. Fast Page Mode Cycle Time, (tPC) 30 ns 32ns 34 ns

Min. Read/Write Cycle Time, (tRC) 95 ns 100 ns 110 ns
= 64K by 16-bit organization The V53C664H is a new generation, 65,536 word
s RAS Access time: 50. 55. 60 ns X 16 bit CMOS dynamic RAM fabricated with
= Low power dissipatior,1 ' VICMOS llitechnology. The 16-bit wide organization
s Low CMOS Standby Current makes the V53C664H ideal for high bandwidth appli-
= Fast Page, Byte-Write, Read-Modify-Write, cations such as imaging and graphics.

CAS before RAS refresh, and RAS-only refresh
capability

Refresh Interval 4ms (256 cycles)

= Available in 40 Pin Plastic SOJ package

Device Usage Chart

The V53C664H supports Fast Page Mode opera-
tion for high data bandwidth. Fast Page Mode allows
256 random accesses within a single row with
access cycle times as short as 38ns per 16-bit word.
The addition of Byte Write control, of upper and lower
byte, makes the V53C664H ideal for use in 16-,
32-bit wide data bus systems.

Mulitplexed address inputs and common
input/output permit the V53C664H to be packaged in
a standard 40 pin plastic SOJ to provide high system
bit densities.

Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K 50 55 60 Low Std. Mark
0°C to 70°C . . . . . . Blank
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MOSEL VITELIC

V53C664H

FAMILY DEVICE PKG. SPEED TEMP.
trac) pwr. L BLANK {0°C to 70°C)
K (SOJ) BLANK (NORMAL)
L (LOW POWER)
Description Pkg. Pin Count 50 (50 ns)
Plastic SOJ K 40 % {8ong
1501 03
40-Pin Plastic SOJ
PIN CONFIGURATION
Top View
VoD 1 40 3 vss
o+ O = 39 [11/01s
WOz 3 8 [ 1/01s
1103 0 4 37 1 /014
/04 O s 3% [ 1/013
¥0s [ s 31012
Vos 4 7 34 {1 1/O 1
/o7 0 s a3 11/0 w0
/0[] o R[JI/0s
NC [ 10 3t I NC
Voo 4 11 % Vs
uw O 1 2 [] CAS
w Qs 28 [1 OE
RAS ] 14 27 [0 NC
Ao [ 15 26 [1 NC
A1 [ 18 25 {1 NC
Az [ 17 241 A7
Az [ 18 231 As
As [ 19 21 As
Voo [ 20 21 [ ] Vss
1018 01
Pin Names Logic Symbol
Symbol Name
y —1 Ao VO 1—
A0 - A7 Address Inputs — A /O 2 —
RAS Row Address Strobe —1 A2 VO 3p—
CAS Column Address Strobe A3 /O 4
uw Read/Upper Byte Write Input | A :;8 SIT
— - — | As 61
ﬂ Read/Lower Byte Write Input — A6 VO 7 —
OE Output Enable — A7 WO sF—
1101 - 1/0186 Data Input/Output —9 RAS VOo—
Voo Power (+ 5V) T CAS /O10 —
—q UW /011 |—
VSs Ground —d LW 1/O12 F—
NC No Connection — OE I/O13|—
/O1a—
WO15|—
/016 |—
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MOSEL VITELIC V53C664H
Absolute Maximum Ratings* Capacitance*
. Vpp =5V 1 10%, Vo = 0V

Ambient Temperature

Under Bias........cccorreerrrrrerunnnnnna, -10°C to +80°C Symbol Parameter Min. | Max. | Unit
Storage Temperature (plastic).... -55°C to +125°C Cint Input Capacitance 3 4 pF
Voltage Relative 0 Vg o ~-1.0to +7.0V (A0 — A7)
Data Out CUMeNt ..., 50 mA Cpp | InPut Capacitance 4 5 | pF
Power Dissipation...........ccoeeveeeciiecreeneeenn, 1.0W (RAS, CAS. UW, [W. OF)
*Note: Operation above Absolute Maximum Ratings can Couyr | Output Capacitance 5 7 | PF

adversely affect device reliability. (01 - 1/016)

*NOTE: Capacitance is sampled and not 100% tested

Block Diagram
I/O2 1/O4 1/Os 1/0s 1/O10 1/O12 /O14 /016
/01 VO3 1/Os /07 1/Q9 1/O11 /013 1/O1s
5 ],
VDb Vss OE
2= ,] DATA OUT DATA IN
I BUFFER BUFFER
1t N [X 16
" ‘
D
4
I
CAS o NO.2 CLOCK
GENERATOR
4
COLUMN COLUMN
A 8 3 ADDRESS 8 J DECODER
0 o—»
BUFFER ®) SENSE AMP. 7
A1l o—» /0 GATE
REFRESH 5 'Yy
A2 o—» CONTROLLER .
A3 o—» e D56 X 16 o]
A
At o—s REFRESH vy 198
As o—» COUNTER (8) M
T e
A6 o—» 5 w MEMORY
ROW za
A7 osl ADDRESS a> o9 256 ARRAY
:’a ™ BUFFER (8) Q) | | 256x256x16
W le
‘ -
RAS o—| NO. 1 CLOCK |
C;T‘S H GENERATOR 1018 02
V53C664H Rev. 1.2 January 1996
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MOSEL VITELIC V53C664H
DC and Operating Characteristics
TA =0°C to 70°C, VDD =5V +10%, VSs =0V, unless otherwise specified.
V53C664H
Symbol Parameter Access Unit | Test Conditions |Notes
Time |[Min. | Typ. [Max. | Min. |Typ. |Max.
ILI Input Leakage Current -10 10 A VSS < VIN < VDD
{(any input pin)
lLO Output Leakage Current -10 10 HA VSs < DOU < VDD
(for High-Z State) AS,CAS atV,
'DD1 VDD Supply Current, 50 160
Operating 55 150 mA the = tae (min.) 1,2
60 140
o2 | Vpp Supply Current, 2.0 mA | RAS,CAS at Viu
TTL Standby other inputs > VSS
'DD3 VDD Supply Current, 50 160
RAS-Only Refresh 55 150 mA tee=tac (min.) 2
60 140
IDD4 VDD Supply Current, 50 150
Fast Page Mode 55 140 mA | Minimum Cycle 1,2
Operation 60 130
'DDB Vpp Supply Current, 1.0 mA [ RAS > Vpp 02V,
CMQS Standby CAS 2V, -0.2V,
other inputs = Vss
VIL input Low Voltage ol 0.8 \ 3
V”_| Input High Voltage 2.4 VDD \ 3
+1
VOL Output Low Voltage 0.4 A IOL =-2.5 mA
VOH Output High Voltage 24 \ o =21 mA
V53C664H Rev. 1.2 January 1996
4 B 353391 0003697 07-L HA

e




E—
MOSEL VITELIC V53C664H
AC Characteristics
T,=0°Cto70°C, V|, = 5V + 10%, Vg5 = OV unless otherwise noted
AC Test conditions, input pulse levels 0 to 3 V
JEDEC 50 55 60
# | Symbol | Symbol Parameter Min. [ Max. | Min. | Max. | Min. | Max. | Unit| Notes
1 tRL1 RH1 tHAS RAS Pulse Width 50 10K 55 10K 60 10K ns
2 tRLoRL2 tac Read or Write Cycle Time 95 —_ 100 — 110 — ns
3 |'auomio tep RAS Precharge Time 35 — 35 — 40 — ns
4 talicm tosh CAS Hold Time 50 | — [5 | — |60} —|ns
5 tLich toas CAS Pulse Width 15 { 10K | 18 [ 10K | 20 | 10K | ns
8 |taLicLe tacp RAS to CAS Delay 18 35 18 37 20 40 ns 4
7 tWHZCLZ thes Read Command Setup Time 0 — 0 — 0 — ns
8 |t AVRL2 tash Row Address Setup Time 0 — 0 — 0 — ns
9 tRL1 AX tean Row Address Hold Time 8 — 8 — 10 — ns
10 tavele tase Column Address Setup Time 0 — 0 — 0 - ns
11 tol1ax tCAH Column Address Hold Time 10 — 10 — 10 -_ ns
12 tCL1RH1(H) tasHr RAS Hold Time (Read Cycle) 15 — 18 — 20 — ns
13 [tcpoRLe torp CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 toHawx tRCH Read Commaﬂold Time 0 -— 0 —_ 0 — ns 5
referenced to CAS
15 tarowx taaH Read Commaﬁtlold Time 0 — 0 — 0 — ns 5
referenced to RAS
16 [toemnz | tRon RAS Hold Time referenced to OE 15| — | 15 ] — 15 | — | ns
17 {taL1qu toac Access Time from OE — 15 — 18 — 20 ns
18 |t 1av toac Access Time from CAS — | 15| — ] 18| —| 2 | ns| 67
19 |t v teac Access Time from RAS — 50 — 55 — 60 ns | 6,89
20 |t AVQY tC AA Access Time from Column Address — 26 — 28 — 30 ns |6,7,10
21 |t 1ax t CAS to Output in Low-Z 0 — 0 — 0 — ns 16
22 |tooaz o OE or CAS to High-Z Output 0 15 0 15 0 15 ns 16
23 tRL1AX tan Column Addres_sl—iold Time 40 — 45 — 50 — ns
referenced to RAS
24 tRL1av thAD RAS to Column Address Delay Time 15 24 15 27 15 30 ns 11
25 tCL1 RHT(W) tRsHw RAS or CAS Hold Time in Write Cycle | 15 — 18 — 20 —_ ns
26 [t o towl Write Command to CAS Lead Time 18| — | 2 | — | 2| — | ns
27 twLicLe twes Write Command Set-Up Time 0 — 0 — 0 — ns | 12,13
28 toLIWH1 tveH Wirite Command Hold Time 10 — 10 — 10 — ns
29 LWL IWH1 LS Write Pulse Width 10 — 10 — 10 — ns
30 tRL1WH1 twer Write Command Hold Time from RAS| 40 — 45 — 50 — ns
31 |t 1Ru tawl Write Command to RAS Lead Time 18 — 20 — 22 — ns

V53C664H Rev. 1.2 Jtanuary 1996
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MOSEL VITELIC V53C664H
AC Characteristics (continued)
JEDEC 50 55 60
# | Symbol | Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit| Notes
32 tovwie tos Data-In Set-Up Time 0 —_ 0 — 0 — ns 14
33 tWL1DX ton Data-In Hold Time 10 — 10 — 10 — ns 14
34 twiigLe twoH OE Hold Time 10 — 10 — 10 — ns 14
35 tGH2DX toen OE to Data Delay Time 15 — 15 — 15 — ns
36 tRLoRL2 tRWC Read-Modify-Write Cycle Time 150 — 160 — 170 — ns
(RMW)
37 thasp RAS Pulse Width (Fast Page Mode 50 | 100K | 55 | 100K | 60 | 100K [ ns
Cycle Only
38 |t~ o town CAS to WE Delay 40 — 43 — 45 — ns 12
39 |te wiz tawp RAS to WE Delay Time in 75 — 80 — 85 — ns 12
Read-Maodify-Write Cycle
41 |t AVWL2 tawo Column Address to WE Delay 51 — 53 — 55 —_ ns 12
42 telecle tPC Fast Page Mode Read or Write Cycle 30 — 32 — 34 — ns
Time
43 toocle top CAS Precharge Time 10 — 10 — 10 — ns
44 |t AVRH1 toan Column Address to RAS Setup Time 26 — 28 — 30 — ns
45 tCHZQV teap Access Time from Column Precharge — 28 — 30 — 32 ns 7
46 teLiDx toHR Data Hold Time referenced to RAS 40 —_ 45 —_ 50 — ns
47 e AL2 tesr CAS Setup Time (CAS before RAS 5 — 5 — 5 — ns
Refresh)
48 |toiaoLo tapc RAS to CAS Precharge Time 0 — 0 — 0 — ns
49 tRL1CH1 tCHH CAS Hold Time (CAS before RAS 10 — 10 — 10 — ns
Refresh)
50 tCL2CL2 tocm Fast Page Mode Read-Modify-Write 85 — 90 — 95 — ns
(RMW) Cycle Time
51 tWH2CL2 tMCS Byte-Masked Write Setup Time 0 —_ 0 0 ns
52 tRH2WL2 tMHH Byte-Masked Write Hold Time 0] — 0 0 ns
Referenced to RAS
53 tCHZWL2 tMCH Byte-Masked Write Hold Time 0 — 0 0 ns
Referenced to RAS
t Transition Time (Rise and Fall) 5 50 5 50 5 50 ns 15
ther Refresh Interval (256 Cycles) 4 — — 4 — 4 ms 17
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MOSEL VITELIC V53C664H

Notes:

1. 15, is dependent on output loading when the device output is selected. Specified I (Max.) is measured with the
output open.

2. |, is dependent upon the number of address transitions. Specified lop (Max.) is measured with a maximum of two
transitions per address cycle in First Page Mode.

3. Specified V| (min.) is steady state operation. During transitions, V,. (min.) may undershoot to ~1.0 V for periods not
to exceed 20 ns. All AC parameters are measured with Vi (min) =V and V| (max.) < Voo

4. t.cp(max.) is specified for reference only. Operation within taco(max.) andty,, . (max.) limits ensure that toac (Max.)

andt.,, (max.) can be met. Ift_ . is greater than the specified tocp(max.), the access time is controlled by t d
t

caa an
CAC'
. Either t_ or t. ., must be satisfied for a Read Cycle to occur.

. Measured with a load equivalent to one TTL loads and 50 pF.

. Access time is determined by the longer of toan tCAC, or tCAP.

. Assumesthatt,, <t_, (max.). If taapis greaterthant,, - (max.),t ac Willincrease by the amount that teap €Xceeds
toap (Max.).

9. Assumesthat taco Stacp (Max.). If tocp IS greaterthan tocp(max.), to ac Willincrease by the amount that tacp exceeds

(max.).

o N O,

tI-"ICD

10. Assumes thatt, o >t_ o (max.).

11. Operation within the taao (Max.) limit ensures that t., . (max.) can be met. toap (Max.) is specified as a reference

point only. Ift_, is greater than the specified toap (Max.) limit, the access time is controlled by toan @Nd te,c

12. twes tWHC’ tewo ! AWD and towp are not restrictive operating parameters.

13. tyeg (Min.) must be satisfied in an Early Write Cycle.

14. t o and t, are referenced to the later occurance of CAS or WE.

15. t.is measured between Vy {min.) and V| (max.). AC measurements assume t; =5ns.
16. Assumes a three-state test load (5pF and a 380 Ohm Thevenin equivalent).

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles.
toc = 125 ps (125 ps x 256 = 32ms)
thas = trag (Min) to 1us
Input voltages : RAS and CAS V>V, -02V
Ve <02V
WE and OE Vin> Vpp—02V

All other inputs at stable ViorV,

V53C664H Rev. 1.2 January 1996
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MOSEL VITELIC V53C664H
Read Cycle tRe
Vo1 \ tRAS le—tRP—»
RAS y - ), \
'osH |

|
tCRP|<— ———thch RSH ] tcap

7 e N
fASR"I T tasc ‘—’I |‘“CA2‘AR
woar W J1TTTTTTN -‘l@L ?W/ s

|
e 'Rcs \EE‘SS .
w LT ANV
oo
w777 N AN\
tCAA —
ok M 7T
Vy —
i t ‘_I‘CAC—'> ‘ Yz
RAC [ ‘Hz —™
V01101 z‘;“: OPEN { DATA-OUT }———
1LZ 1679 04
NOTE: D|N = OPEN
Write Cycle (Early Write) tac -
tRAS > F’HP_.
ViH— \
B \ taR / N
RAS viL ‘ - tosH v j t
" cnpr-» +——tnop . H:gig | > CRP
CAS VIE_ / : j’i\'\ J/ /
+ tRAH t N
- taAsR T tASC‘_’I |<_1 CA?.&.‘
AoA7 v, - Z{Z{{{ZZ} ROW ] COLUMN X/ //////X:

'wes ‘——’I |‘— tweH—
ViH —

o v NN\ Y 7777777777777.
‘wcsétcvy\';\t,zw?.l
o '~ TTTAATINY A\\\*ﬂ Ttij//////////////

=l [T ////////////// i

[4—1DHR _.| |‘_"DH-"
wowors ¥~ 77771TTTTTTTTIIN s XTTTTTTTTIITT

101805
NOTE: Doyt = OPEN
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MOSEL VITELIC V53C664H

Upper Byte Write Cycle (Early Write)

IR
v taas— AP—
— H— \ 'AR
RAS \ 1 N
L-
tcsH t
'CRPI‘_’ lReo tRSH : cRP
Vi — tcas /
cAs / A L1/
L=
. et o tcar
ASR I"’ t ASC <——| |¢— CAH—1

Ag-A7 :’I':: m( ROW :@ COLUMN /L1011 /X:

tRAD |

wcs“"I i‘*‘wCH"
o NN (1777777777707
s = 7T ARV

oE - LT T T T T
owos = [T 77T T T T T TT77777

tDHR
'ps

vooiors 17~ 777777 TTTTITTTIN. owmm XZ7T777777777]

NOTE: Dy, = OPEN

[e—a-{ [———— DH—™

Lower Byte Write Cycle (Early Write)

Vo 'RAS —RP
RAS v, _ AR 7 N
|

! cnpr-—’ tRCD Lcon . 'RsH I oRP

___ VH— teas /
o T f R a
! asp e (o—! RAH - oA
IASC‘_—’i +— t CAH—™]

Vi — N T 3

rorr o [ Trow WX oot X7717ITHTTTIX

w = TITIIIIITITIT T ANV

towl

t WCS [ e — WCH—™]

w o~ NN\ 7777777777777,

twer

CRWL

o U y//////////(///// 71T ITITTITT77
DHR -——I I'— S
oo = 77777TTTTIITTTING o XZITTTTITTTTT

st = J1 1T T 77T T TTITT7777777

NOTE: DOUT = OPEN

V53C664H Rev. 1.2 January 1996
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MOSEL VITELIC V53C664H

Write Cycle (OE-Controlled Write)

1o tRas > jo—trp—
_ VH— T\ e tAR
RAS 'y, _ N 1 \

tesH —+]

tcrp [¢—*! e 'cRp

tRcD »le—tRsH

— YH-— -—t
CAS v — 4 le—{RAD —] \\‘ CtAS / /
‘ AR >

ASR [+ [+—"AaH e tasc— ‘_tCAcl:-I—’ o
AcAT ROW L comv _ X/N/NTTTTTT7

[e— t cwL—»
*— TRwL

w - SN\ Y77/4777777777.

le— t cwL—
[e— t g ———————»

w o = \NNNNN\NNNNNNNNNN\N\\X " Y7777 777777,

+—twoH

oF '~ ////////////L | AL
VOO 1g ::’: - ) %( DATA-IN 1(| i

NOTE: Dy =OPEN

..
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MOSEL VITELIC V53C664H
Upper Byte Write Cycle (OE-Controlled Write)
RC
S o\
‘CRP"_’ 'RCD oo+ 'RSH - <—1tcRe
CAS V': : le——tRAD —] [ / /
'cAR

t le—>-{ |a—tRAH ~»]
ASR -—lAsc*{

re—t cAH—

Ag-A7 M= ROW :[@! com X/

ViL —

[—t oy —={
le—1taw —————

" x\\\\\\\\\\\\\\\\’\t\\ Iz,
I-— tMes MCH

w0 = 77777T7ITTTTF ANAAN

F—woH

o = 77TTTTTTTIT] ALRRARRRRRRRRNNY
vo4og W) [T

090 44 :::' ~ :}—& ostan X/ /1111 /7]

NOTE: D = OPEN

g

2z

~—

Lower Byte Write Cycle (OE-Controlled Write)

tre X
Y : tRAS ——
— AR
RAS v — i? \—
tcsH !
ICHP"_. tRCD ‘RSH - o

o VH— \‘* toas /
CAS Vi — t \ 2 /

le——tRAD —»]

.8

tasR [¢—] [+—"RaH o tasc— e 'C:\CHAL
AgA7 ‘\','I*L’ : ROW b COLUMN j[( [N /////
l‘—‘MCS"I :ms:
w = [JITITTTTTTT} AN

5~ AAAAATRATRRRRRRRRTRY :w—j.// [T

o W [IITTTTTT777 | AL

VOO g ::f ) 45,‘ osran X/ ///111T T/

V0§05 //////////////////////

1 ||




MOSEL VITELIC

Read-Modify-Write Cycle

RAS

CAS

V53C664H Rev. 1.2 Janu

R R R ———————.SS

V53C664H

- tRWb —-
- traS - trp—
ViH — \4—— tAR
|
lcsH —> 1
ICRP fa— <_'—tRCD_.‘_I 'RSH |= CRP
VH — \ tcas - / /
w—-— «—tRap .
t
RAH| tasc .
taAsg ~T* ‘1 CAH

w7/

ROW

o X/7777777777

K
CS fao-

tAawp —™
{(RWD ———

r—t oy ————
—t gy —————

- /////////

Aﬁ

CS

tAwD —™

t —
CWD [— t gy —————»

i,
NI

—t oy

12

= T T T
- *eﬁ *1/////////////
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MOSEL VITELIC V53C664H

Read-Modify-Upper-Byte-Write Cycle

VH— T Y RAS il | f—tgp
RRS \ _ e J \
tCRP ja—s- ;——?Rco—><tCTHﬁ‘RSH L tcrp
CAS \\j: : _/ - tRAD\\ o 7/ /
LASR ™ ‘itRAH e tcaH
focke & [ Krow WX _colum K7/ /777 177777717H7777777
\ <|— tAWtD*_: - t oy ————]
_ o M e e
w Il F N LI
tMes |e—s <_tM;Hi‘MCH
w I F AN
OF VH — :toL
e oED ™ |+
'cac,
C Vg — |
" _ 2 Soren AV /11711 1TT7777777
V04 -1/0g ¢ BEN U
on OPEN Koour)
\ YOL oD ™ L
) <-tcaa Tonc :tD—S‘DH
i 2 Horen -+ oaran X///7777777777
/0g-1/01g I |
on OPEN éloourf
\.YOL — 1501 12
V53C664H Rev. 1.2 January 1996
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MOSEL VITELIC ' V53C664H

Read-Modify-Lower-Byte-Write Cycle

- tRwec >
- tRAS — | la—tRpP—p
— W= \4— tAR————" Z
RAS y _ L A \
|
« tcsH > t
tcrp -—— ‘HCD_>‘|*tRSH R CRP
ViH — ) tcas /
CAS \ /
i — - »{tRaD \
t
RAH| tasc t
tasr == ‘I > [*™tcad

fokr & [ K row MK comm X /7777777777 L4171

t
IMCS [ MCH

| [+ {MRH *]
w = ZTI{TTT] AN\
‘Rcs<—>l — towp —® - t gy, ————>

w = 777771777 NI,

Ty

Ty
L

_ —_ lOA
OE VK \ -
VL —

~e——tp

- [t~ tDs
ViH — RAC

CAC |- > -]
“ — oren+ (K o X7777777777777

1
E o "tHZ
VoH — \
K
v OPEN Doutp
oL —

04-1/0g

™ *toED
o CAC (——n-
. Soeen /[ [1111171777777777
/Og-1/04g < T D A I
VOH — )
\VOL - OPEN DOUTIE 1501 13
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MOSEL VITELIC V53C664H

Fast Page Mode Read Cycle

t
tRAS RP

__ YH— \ tAR z \

RAS Vi — 7 \__
tpc

tCRP || («—!RCD re—"tRSH —~! tcRp
le— tCP >
ViH — \\-t cAS + 1 j\d—-tCAS le—tcas /
CAS ML — __tRADﬂ ‘—j — ¢
le—tcsH {CAR -]
tRAH

tasi-=] [ ASC o le-farCAHL| ltascle—s] [aiCAM LSC LCAH
Vig —
Ao-A7 M ROW CcoL. 1 )Q [ coL.2 [@ co.n  K/ITX
L | =t
' | 'RRH

ASC
1 t LN |
RCS I‘—— RCH-+ I‘ ’—» RCS'F«:H o tRCH

H4-tAcs

X

. iy
CN///1 1 i ! 'f XL

—‘

1 t
RCS I-——— RCH-=1 tReH

o VH— 3
SO/ ///// SR | UL
1N [ CAA » toaa — L tean o
| ‘RRH
e—tcap ——=  e—'cap ——
t t A
q L OAC OAC toac
S VH —
oE / ) 111
= [ t [ / [ t / / L
cac,| H = 'Hz [leac | M |=t'hz[ tcac ] etz
'_‘RAC —_— f—t e 11 t f—a=
HZ HZ Lz HZ
ty 5 e
VoH — Lz 0
V/O1-110 g ¥oH X Pourt Z X oour?) OoutN
VoL — Y k 7
167914
NOTE: DIN = OPEN

Fast Page Mode Write Cycle

t
TRAS RP
— YH— \ taR X
RAS V"_ _ - A
tCRP e~ l+—RCD Fe tCP et —tRSH —= tcrp
b— lCP -
ViH — \-—' CAS o] l le—ticas S<—‘CAS - /
CAS ViL— __tRAD_,I \ 7 St b
[e—1CsH
te—=| tRAH \
tasR-=| e lasc > fe-leBHu] [tagoles]
ViH — | \ b
oty W, 11X
Vi — . ROW 7 ) CoL. 1 A K
]

SN e (i 1,

Wos = 1! tyop | | twes

1 T K

S/ /1T T
n_l‘DDHsR I‘—“—tDH ‘os—-l 4:JDH—> tDS*I Teeiton

ortoms T mq KX XTI

157915
NOTE: DOUT =0OPEN

V53C664H Rev. 1.2 January 1996
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MOSEL VITELIC

RAS

CAS

Ag-Az

g|

V53C664H
Fast Page Mode Upper Byte Write Cycle
VH— =\ t A !_tR_P;
tcRple| («—tRCD - tPCtCP’ = 1CP »~ fa—tRSH —» *| tcRP
VIH — Y P'ICAS' — Yle—tIcas e—1tCAS =
VIL —_ q_tRAD_.‘ \\ * \LJ K ‘/ ‘/
le——tcsH { 'car
-t
tashe] Mo so o] |ele'CAH, tASC | [oCAH. 459 | toan
Vi —
. ROW i@! COL. 1 )Qm COL. 2 coLN XMV ///X
L — !
LrwL— ]
towL —= towL —= L tow—|
wes - | twer | twes =] 4-twen ‘Iwcs+ +- twon |
Vi — twp —’mﬂ“ twp s twp —»]
v — NN , \ Y,

/010 g

/Og -1/0 14

NOTE: D

Ol

‘M;Z‘,H"I

'McH

Vot — os [+ tMCH_.IA@F +-'MCs l‘:—{ +'Mcs :tMRH
/11 \% U
S///1 T T
IN///1 1L T,

/)
ViL —

T= OPEN
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MOSEL VITELIC

RAS

CAS

L]
V53C664H
Fast Page Mode Lower Byte Write Cycle
v 'RAS ils
___ YH— \ tAR f \
ViL — A \_
tcrp 'RCD ~| tepp
ViH —
Vi — e—tRAD
4—105:1
TRAH

01-V0

VOg -1/ 14

NOTE:

DOU

T A7/
" W&\\{C\S\: (/117777177
S T
= T
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MOSEL VITELIC V53C664H

Fast Page Read-Modify-Write Cycle

lrp
tRas -
RAS Wi — 7 \
[¢————tCgH |
lt—tpoM — ] .
f— —_—
e 1RCD —1» tep 1cp RSH ,
t = ICRP
[ —ICAS ——— =]
— M= a—tcas 4 \H—TCAS —-——»Zl \ /
CAS vV, — y X /
L \
RA
re--| oAl tcAH e toan
‘SR <—>|‘RAH . i tCAR -
ASC >| - AIS’C | 'ASC » ‘T
— \ ) T 1
rorks = e o X777 X XTI XTI T 77777
VL — /1 7 7 , £
'RCS - tres tacs  towL | e
- ‘tRWD —]
-
[<ewD la—1 cwD —a] tRWL
towL =] - towl —
— MH— \ —\ —\
L] N y
V - i
1L tawp | I'5 tawp = ¥ e tawD = [
1 - WP W
RCs| o bt
~-toWD - ‘ | > tewl
a1t c WD — [‘.
towl » = tewL = |- tRwt
g YH— \ B
LW VL — ZZZAW t s 1/ t \_ 1 N
IL AwD 1 [~ —l AwD = - | AWD
W o e IV tcaa twp
toac—| tee
OF ViH —
Vi — ~—toED ~a—toED
la—toap —| |
1CAC [t ] : thz
r=-tDs le-tpg
Dy le-tpy
VoH — N
Voo —
ViH — N
i — N
1579 18
* +
NOTE: = DOUT’ = DIN
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I
MOSEL VITELIC V53C664H
Fast Page Mode Read-Modify-Upper-Byte-Write Cycle
t
'RAS AR
MH — \4_1;“:1 — ?! \
RAS y _ J \
<—tCSH*’II
|<—‘PCM .
g ——
e tRCD — > tcp tcp RSH P
y ! la—1cAS ——— =]
H— I\ le—tcas —a X ta—tcas — X
CAS y _ : \'al 7N i N /)
RA 1 1 1
f-| lcAH CAH | loan
tasr re-m-{ TR AN . tCAR -
tasc » ASC » T tasc » T.
_— I 1
SO =58 AZ D 11410 5 VNN S U
VlL — \ 4 : 1 4
tRCs - Rcs »Hwlpcs  towL ] e
- tRWD |
le-1CWD X ;
t——
towL =] | towe - cwD —= RWL
— My — \ 4
w /// 7 Py \
L — t t t
tRCS (_-.{ AWD —] lWP AWD lWP AWD —~
!
tMCH o e tMCH »| WP [~ tMRH
1| =rcs r=RCS >|'MCH
— Vg — n
W T \/i
VL —
lCAA Fe——> +—»lcan ] »{toan
»| [a-10AC > l-toaC 10AC »| (=
— Vg — $ i
OE M | _Z
VL — i HOED ~-10ED ~=-'0ED
‘RASAC | <—t(|;Ap — | le—t{tcap —= ‘
1 - t 1 {
HZ | toac lam HZ CAC [ oLtz
V —_—
oH 5 s -
VoL —
t t
/Oy /Og - 1Z 1z ]
w /) /} [/
Vi — tcan / tcan | || t 4
e e—
tcac OED | OED
re—tRAC ~—1CcAp et
a lcac oz
‘os r=+'Ds +  ='Ds
-tpH ~=-1pH r-{DH
VoH— 1
N
VoL —
|/Og 'I/O16 ILZ b lLZ ]
ViH — - X \
+ +
4 2 N KZ Z Z { Z Z Z Z ,
i —
1579 19
* +
NOTE: "= DOUT‘ = DIN
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— IR
MOSEL VITELIC V53C664H
Fast Page Mode Read-Modify-Lower-Byte-Write Cycle
1
y -~ RAS e
—_ H— Xl AR ———= —\
RAS y A N_
[—————tosH -
< eau - tRSH———— >
- tRCD —-» ’ tcp icp [
v t A 1 p tCAS tCRP
- H— l—toAg —oed Xta—tcas — | f
CAS  __ \'l h N ] 7
IL IRA
. . - toan tcan }<>
Al -
SR RAH o lh
tasc >| - |
As MH— 1
Ao -A7 w —A ROW COL. 1 ////XCOL.Z //////
tMCH g WY
r-tncs = IMcH
—_— Vi —
VL —
RCS | »-e-tRcs
-t H tRwWD - i
r-tCWD .
towL = te towL = RWL
—_— Vi —
W LT \ |/
L tawp | (5T tawD
tcaa > - »ltcan
toac 14 loac ;L¢
OE
ML — t
. fCAC [ <|_|OED<—‘CAP—> r—10ED
RAC —— 9= ISR t |
1 CAC s~ ]
4>'l><|- thg
e 1pH
VoH —
*1 *2 *
VoL —
|/O1 -|/08 th -] 1LZ -] tLZ’
VIH —
“ —— T D o -« K//177777.
tcac |‘>> ~10ED ~-10ED ~10ED
le—tRAG o fe-tcap - || fa—tcap = ||
" S B Ll L2 CAC [t o -z
VoH — 2 r 2
Voo — 1 2 N
I/Og "/016 tLZ [ tLZ - ILZ -
ViR — 4
" — V/D— 1 Dh—— 7717777777,
1579 20
* +
NOTE: =DOUT’ =DIN
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MOSEL VITELIC V53C664H
RAS-Only Refresh Cycle
RAS” Y — _-\‘ IRT; il :
i —
B , 1CF‘PI“’ tRPC
CAS V‘“ _ / ‘\_/
* tASR—.‘ »{ 'RAH
VIH —_—
rorr T I eow K7 TTTTTTT77777777777X

1018 21

NOTE: UW,LW,OE="H"or"“L’

CAS-Before-RAS Refresh Cycle

R

* tRp—» trAS

F‘RP—»

RAS" \ _ / N A \
- ‘RP?C;“_\ o —]
M 2 77T,
HO{-/01g ::::: > OPEN

101822

NOTE: Dy UW, LW, OE , A0 ~ A7 = "H" or “L”

Hidden Refresh Cycle (Read)

ms ;“s‘ by l‘:z"_;\ "~ i:?ti‘; -
= I
o 2 D o XTI
w v 71717 I
= 7770 _ I LI
& - \CfA: [T
o0y 1 = *EZX oATAouT ‘r—

157923

NOTE: DIN = OPEN
V53C664H Rev. 1.2 January 1996
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MOSEL VITELIC V53C664H

Hidden Refresh Cycle (Write)

R
Vi tRAS 1RP. tRAS FtHP——
RAS v, _ N . f \ \___
t

tCRP-o] =

Vi —
CAs v, _ _ [~

ASH

lcRp

tRSH

\\ ,

o

tCAH

ony m%zzx o XZ77777TTTTTTTTTTITTITI

twes —-—| |—~ WCH —=]
o " NNRAY ANAAAALARRRRRRRRRRRANRY

A \NVAN VSN (LAALRAAARARRAANRARAAY
M LV ALLLLTHALLURRATARRARRRARRRRARARNARNY

SIS \\\\V SIS (11TIARAARRRINRAY

tDHA

NOTE: Doyt = OPEN

Hidden Refresh Cycle (Upper Byte Write)

tRC tRC
tRAS le—tRP—n= tRAS {RP—»
RAS ::':: _\t n 1( ‘S 7 \_
1oRP= 1= tAGD [+~——!CHR ——} |+———tcRP ———»]
v tASH
CAS V:E: _/f e— tRAD \ J!
tASR on t(“::H:‘ ~ tcan
Vig —
Aohz '~ /Mo oo X///ITITITITTTHITTITTTIX

twes <-> }GI—'WCH-"
o~ SNIANARY 77 ™ AR TR AR

tMRH
t
MCS tMCH

RSNV, AN
VALY LTRRLATALARERRAREARRARRARARARRRRARNNY
AIRCEANIT INLATATTARERRARRARARARRRRRRRRARARAANY

tDS» <—IDH——

09015, ~ ANYYANNOE oA (ARARTRRRRRNRRRIARRRRIRR

UDHA

NOTE: DOUT = OPEN

V53C864H Rev. 1.2 January 1996
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MOSEL VITELIC V53C664H
Hidden Refresh Cycle (Lower Byte Write)
tRC -l 'RC -
ViH— — Y RAS ﬁ 'RAS . ﬁtm’—’
ﬁé ViIL— SL AR - 7 \_
ICRP-»] |- ¢ | ‘ ¢
|+——IRCD Theh [*+— 'CHR—| |[«——ICRP ——»
CAS z:s: _/ - tRAD =\ A
tASR -] = tARSf’ ™ fe—{tcan
Moh7 ' [ipow oo X///1T11T1TLITHITTITTTIX
ves uhivw
VAN A
t

MV AN\ WS (AN AALAARRRRRARARRNAN
VAEANILITARLAHEARERRARRARARRRRRRRRRRARAARANY

S +—"'DH

D MSBANNANINY SEGZTEE (LANIALANARTANARRARARRY
A2 PMAA ANLATARIATARAARARARLARARRARARARRARARNANY

NOTE: DOUT = OPEN
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MOSEL VITELIC V53C664H

CAS-Before-RAS Refresh Counter Test Read-Modify-Write Cycle

|e—tgp
— M- < 'RAS "\
RAS VIL - K A
tCsR]| <+CHR ‘P ||e 'RSH > [~ "l'cre
MH — / \ tcas -
CAS y _ A / \/

vt TITITTTTT /X <o

X777 77IITI7/TTITIITTL.
/177417 AT V1 /1111 1/

tF‘CSI" +—towp ——————| fe———{tpw

- 777777777777 N V7777777777

t
— Vi — 0AG | 4
OE \l” -
i <—»{loep
< Ll
VOH — X
Ve OPEN YXoout}
oL tDS ¢
1/01-/O 14 D DH

“ OPEN o XL

1579 29
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T E—
MOSEL VITELIC V53C664H
40-Pin Plastic SOJ
B 1.025 TYP. (1.035 MAX.) N o
- > Unit in inches
40 21
o s v s O A s I A e o D e O o e 0 s B e Y e 8 o 0 e B o W o 7'y
N '—-< )
:—Ai
[¥e) [Te) (=]
8| 8 b
(=] (@] o
+ + +
ol o ©
g 3 &
= =] S
<I> —/ ] M
\quuuuuuuuuuuuuuuuuuu__"_ \.&)Df'
1 20
0.10 £ 0.002
= 3
=
+0.004 s
0.028 5000 8 2
o =
[

—

*’l (bl 0.18]8)]

»
>

0.050 (TYP) +0.004
o.018 -0.002
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