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" VITELIC V53C664 PRELIMINARY
64K x 16 BIT FAST PAGE MODE
BYTE WRITE CMOS DYNAMIC RAM

V53C664 80/80L 10/10L
Max. RAS Access Time, (g, ) 80 ns 100 ns
Max. Column Address Access Time, (tC AA) 45 ns 55 ns
Min. Fast Page Mode Cycle Time, (tPC) 55 ns 65 ns
Min. Read/Write Cycle Time, (tRC) 135 ns 170 ns
LOW POWER V53C664L 80L 0L

Max. CMOS Standby Current, (1) 200pA 200 pA

Features

s 64K by 16-bit organization
» RAS Access time: 80, 100 ns
m Low power dissipation
* V53C664K10
— Operating Current — 90 mA max.
— TTL Standby Current — 2 mA max.
s Low CMOS Standby Current
- * V53C664 — 1.0 mA max.
e V53C664L - 0.2 mA max.
s Low Battery Back-up Current
e V53C664L — 300 pA max.
* 200 pA with 64ms refresh interval available
on request
| a Fast Page, Byte-Write, Read-Modify-Write,

| CAS before RAS refresh, and RAS-only refresh

capability
m Refresh Interval
» V53C664 — 256 cycles/4ms
* V53C664L — 256 cycles/32ms
= Available in 40 Pin Plastic SOJ package

Device Usage Chart

Description

The V53C664 is a new generation, 65,536 word x
16 bit CMOS dynamic RAM fabricated with Vitelic’s
VICMOS llltechnology. The 16-bit wide organization
makes the V53C664 ideal for high bandwidth appli-
cations such as imaging and graphics. In addition,
the version with very low standby current,
V53C664L, is extremely suitable for portable appli-
cations such as laptop and notebook personal
computers.

The V53C664 supports Fast Page Mode opera-
tion for high data bandwidth. Fast Page Mode allows
256 random accesses within a single row with  ac-
cess cycle times as short as 55 ns per 16-bit word.
The addition of Byte Write control, of upper and lower
byte, makes the V53C664 ideal for use in 16-, 32-bit
wide data bus systems.

Mulitplexed address inputs and common input/
output permit the V53C664 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 80 100 Low Std. Mark
0°C to 70°C . . . . . Blank

V53C664 Rev.02 September 1991
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" VITELIC V53C664A

1
|
;

FAMILY DEVICE PKG. SPEED TEMP.
41 (traC)  PWR. L— Brank (0°C to 70°C)
K (SOJ)

BLANK (NORMAL)
L (LOW POWER)

Description Pkg. Pin Count
i 80 (80 ns)
Plastic SOJ K 40 10 (100 ns) 1501 03
Plastic ZIP Z 40
40-Pin Plastic SOJ
PIN CONFIGURATION
Top View
Voo [] 1 401 Vss
o1 ] 2 3911 1/016
A /02 [} 3 38{11/01s
Vo3 [] 4 37 [J VO 14
/04 ] s 36 [ 11O 13
1105 [] s 35 [ 1 1/0 12
Vos 4 7 34 [11/O 11
/07 [} 8 33 [11/010
/0s [} 9 23109
NC ] 10 31 [1 NC
Voo O 11 s [1vss
uw [ 2 29 [1 CAS
Lw 4 13 28 [1 OE
RAS [] 14 27 [1 NC
Ao [ 15 26 [J NC
A1 [ 16 25 [] NC
A2 O 17 24 [1 A7
A3 [ 18 23171 As
Aa [ 19 22 [1 As
Vob [] 20 21 [3 vss
1018 01
Pin Names Logic Symbol
Symbol Name
g — Ao o1 |—
AQ - A7 Address Inputs A1 11O 2
RAS Row Address Strobe —1 A2 Wos3b—
CAS Column Address Strobe —1 A3 WOaf—
UW Read/Upper Byte Write Input A4 I/Os
W Read/Lower Byte Write Input : ° :;g i
— — 7
OE Output Enable A 3 /O
/01 - 1/016 Data Input/Output —d RAS WOol—
Vop Power (+ 5V) —q CAS /01—
v Ground —q UW /O |—
S5 - —q LW 1o12—
NC No Connection d OE 1/O13
1O14+—
O15s|—
11Ot6|—
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" VITELIC V53C664A
Absolute Maximum Ratings* Capacitance*
Vpp =5V 1 10%, Vg =0V
Ambient Temperature Symbol Parameter Min. | Max. | Unit
Under Bias .........ccocvreeererennenn —10°C to +80°C y : - -
Storage Temperature (plastic) ....—55°C to +125°C Cint | Input Capacitance 8 | 4 |¥PF
Voltage Relative to Vg ... 1.0 1O +7.0 V (AD - A7)
Data Qut Current .........coooceeniieeiri e 50 mA Cine Input Capacitance 4 5 pF
Power Dissipation...........cccccooooviiiiiiiinniiiiiinn, 1.0W (RAS, TAS, UW, LW, OE)
. 3 . COUT Output Capacitance 5 7 pF
*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability. (V01 - 1/O16)
*NOTE: Capacitance is sampled and not 100% tested
Block Diagram
/02 /04 1/Os 1/08 1/O10 /012 1/O14 /O1e
N /101 VO3 VOs 1/O7 /09 [1/C11 1/O13 1/O1s
4 3
VoD Vss 5g
JE,] DATA OUT DATA IN
N l BUFFER BUFFER
'Y X /\ I Y 16|
we—"-"" *
D
' I
CAS NO. 2 CLOCK -
°~™ GENERATOR
4
COLUMN N COLUMN
Ao & | ADDRESS 5 _DECODER
o—w BUFFER (8) SENSE AMP. <16__;
A1 o—» 11O GATE
REFRESH 'y X (¥ X
A2 o—» CONTROLLER -
A3 o—» 256 X 16
A4 o—s REFRESH ¥ 22
A5 ool COUNTER (8) >
-
As o—» 8 ¥ Row 1108 MEMORY
A7 o—»f ¥’| ADDRESS 8> o9 2% ARRAY
— s | BUFFER (8) vl P! 256 x 256 x 16
| — 1 O le
| RAS - NO. 1 CLOCK '
| CAS o—+ GENERATOR 1018 02
|
|
|
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" VITELIC

DC and Operating Characteristics

T,=0Cto 70°C, Vpp =5V £10%, Vg =0 V, unless otherwise specified.

V53C664A

V53C664 V53C664L
Symbol Parameter Access Unit | Test Conditions | Notes
Time Min. | Typ. | Max.| Min. | Typ. | Max.
ILI Input Leakage Current -10 10 -10 10 pA Vss < VIN < VDD
(any input pin)
ILO Output Leakage Current -10 10 -10 10 HA VSS < DOUT < VDD
(for High-Z State) RAS,CASatV,,
'DD1 VDD Supply Current, 80 115 115 mA tRC = tRC (min.) 1,2
Operating 100 90 90
'DD2 VDD Supply Current, 2.0 2.0 mA | RAS,CAS at VIH
TTL Standby other inputs > VSS
lDD3 VDD Supply Current, 80 115 115 mA tRC =tac (min.) 2
RAS-Only Refresh 100 90 90
Ibos VoD Supply Current, 80 100 100 .
Fast Page Mode 100 90 90 mA | Minimum Cycle 1,2
Operation
IDD5 VDD Supply Current, 5.0 5.0 mA RAS=VIH,CAS=V"_ 1
Standby, Output Enabled other inputs = Vss
IDD6 VDD Supply Current, 1.0 0.2 mA | RAS > VDD—O.2 Vv,
CMOS Standby CAS 2V, - 0.2V,
other inputs > VSS
Battery Backup CAS-Before-RAS
IDD7* Data Retention Current N.A. 0.3* mA | Refresh cycles 18
(only “L” Version) tRC =125us
) CMOS clock levels
V"_ Input Low Voltage -1 0.8 -1 0.8 V 3
Vil Input High Voltage 2.4 Vob 2.4 Voo \' 3
+1 +1
VOL Output Low Voltage 0.4 0.4 \" IOL =-2.5 mA

*

o

o7 = 0.2 mA max. with tRC = 250us (64ms refresh interval) available on request.
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" VITELIC

AC Characteristics
TA = 0°C to 70°C, VDD =5V + 10%, VSS = 0V unless otherwise noted

AC Test conditions, input pulse levels 0 to 3 V

V53C664A

JEDEC 80 100
# | Symbol | Symbol Parameter Min. | Max. | Min. | Max. | Unit | Notes
1 taLiaHT toas RAS Pulse Width 80 75K 100 75K ns
2 taLoRL tRC Read or Write Cycle Time 135 — 170 — ns
3 |taeRLe tap RAS Precharge Time 45 — 60 — ns
4 |tgLicHt tesy CAS Hold Time 80 — 100 — ns
5 |toLicH teas CAS Pulse Width 30 10K 35 10K | ns
6 |talicLe taeo RAS to CAS Delay 20 50 20 65 ns 4
7 tWHZCLZ tRCS Read Command Setup Time 0 — 0 —_ ns
8 tVRLS tash Row Address Setup Time 0 _ 0 — ns
9 |taiax | tan Row Address Hold Time 10 — 10 — | ns
10 tAVCL2 t ASC Column Address Setup Time 0 — 0 — ns
11 tCL1 AX tcaH Column Address Hold Time 15 — 15 —_ ns
12 1o iRy | tRsHr RAS Hold Time (Read Cycle) 30 — 35 —_ ns
~ 13 |toroRLe terp CAS to RAS Precharge Time 5 — 5 — ns
14 1toowx tecH Read Command Hold Time referenced to CAS 0 — 0 — ns 5
15 taHawx teRH Read Command Hold Time referenced to RAS 0 — 0 — ns 5
16 |toeL1RH2 teon RAS Hold Time referenced to OE 10 — 10 —_ ns
17 |taLiav toac Access Time from OE — 25 — 30 ns
18 Ito 1qv toac Access Time from CAS — 30 — 35 ns 6,7
19 Itg 1av taac Access Time from RAS — 80 — 100 ns | 6,89
20 tavav tcaa Access Time from Column Address —_ 45 —_ 55 ns |6,7,10
21 [t 1ax t, CAS to Output in Low-Z 0 — 0 — ns 16
22 |to o0z b OE or CAS to High-Z Output 0 25 0 25 ns 16
| 23 ol 1AX YR Column Address Hold Time referenced to RAS 55 — 65 — ns
‘ 24 tm_1 AV tR AD RAS to Column Address Delay Time 15 a5 15 45 ns 11
‘ 25 1t~ 1RH1 W) toshw RAS or CAS Hold Time in Write Cycle 30 — 35 — ns
} 26 |t 1cH1 tewt Write Command to CAS Lead Time 20 — 20 — ns
E 27 \YwiicLe twes Write Command Set-Up Time 0 — 0 —_ ns 12,13
} 28 tCL1WH1 tWCH Write Command Hold Time 15 —_ 15 — ns
i 29 tVL1WHA 1WP Write Pulse Width 15 —_ 15 — ns
r\ 30 |ta 1wH1 twer Write Command Hold Time from RAS 55 — 65 — ns
| 31 |t 1RHA tawL Write Command to RAS Lead Time 20 — 20 — ns
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" VITELIC V53C664A
AC Characteristics (continued)
JEDEC 80 100
# | Symbol | Symbol Parameter Min. | Max. | Min. | Max. | Unit | Notes
32 tovwie tDs Data-In Set-Up Time 0 — 0 — ns 14
33 1w 1Dx ton Data-In Hold Time 15 —_ 15 — ns 14
34 twiiale twon OE Hold Time 10 10 ns 14
35 tGHsz tOED OCE to Data Delay Time 10 — 20 — ns
36 tRL2RL2 tRWC Read-Modify-Write Cycle Time 175 — 220 — ns
(RMW)
37 tRL2RH1 terw Read-Modify-Write Cycle 120 — 150 — ns
(RMW) RAS Pulse Width
38 toL 1wz towo CAS to WE Delay 50 — 65 — ns 12
39 taLiwLe tewn RAS to WE Delay Time in Read-Modify-Write 100 — 130 — ns 12
. Cycle
40 |te qopy tcRw CAS Pulse Width (RMW) 80 — 95 — ns
41 |t AVWL2 tawp Column Address to WE Delay 65 —_ 85 —_ ns 12
42 telocLe tPC Fast Page Mode Read or Write Cycle Time 55 — 65 — ns
43 tehocLe tep CAS Precharge Time 10 — 10 — ns
44 it AVRH1 to AR Column Address to RAS Setup Time 45 —_ 55 — ns
45 ey tcap Access Time from Column Precharge — 50 — 60 ns 7
46 tRL1DX tonR Data Hold Time referenced to RAS 55 — 65 — ns
47 tCLlRL2 tcsn CAS Setup Time (CAS before RAS Refresh) 5 — 5 — ns
48 tRHchz tepc RAS to CAS Precharge Time 0 — 0 — ns
49 |to) soH1 toum CAS Hold Time (CAS before RAS Refresh) 10 — 10 — ns
50 tCL20L2 toem Fast Page Mode Read-Modify-Write Cycle Time [ 100 —_ 120 —_ ns
(RMW)
51 tWH20L2 tMCS Byte-Masked Write Setup Time 0 0 ns
52 tHHZWLZ tMRH Byte-Masked Write Hold Time 0 0 ns
Referenced to RAS
53 toHawL2 tmcH Byte-Masked Write Hold Time 0 0 ns
Referenced to RAS
t Transition Time (Rise and Fall) 3 50 3 50 ns 15
teerF Refresh Interval (256 Cycles) — 4 —_ 4 ms 17
tREF Refresh Interval (256 Refresh Cycles, — 32 — 32 ms 17, 18
tac = 125 ps, V53C664L Only)
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" VITELIC V53C664A

.
Notes:

1. I5p is dependent on output ioading when the device output is selected. Specified I, (max.) is measured with the
output open.

2. |5, is dependent upon the number of address transitions. Specified I, (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 V, (min.} 2 Vo and V|, (max.) < V..

4. t..p (max.) is specified for reference only. Operation withint_ ., (max.)and t, ap{max.) limits ensure thatt_, - (max.)
andt.,, (max.) can be met. Ift_ .. is greater than the specified t, ., (max.), the access time is controlled by t. , , and
teac:

5. Either tg.,, or t., must be satisfied for a Read Cycle to occur.

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

7. Access time is determined by the longer of t.., \, -, OF to a0

8. Assumesthatt,, <t_,.(max.). Ift , isgreaterthant,, (max.), t . willincrease by the amount that L exceeds
teap (Max.).

9. Assumesthatt_ . <t_ .. (max.). Ift,isgreaterthan tocp(max.), tp o willincrease by the amount that taco exceeds
toco (max.).

10. Assumes thatt,, >t (max.).
11. Operation within the t_, , (max.) limit ensures that t_, . (max.) can be met. tg,, (max.) is specified as a reference
- point only. Ift_, is greater than the specified t_,, (max.) limit, the access time is controlled by t.,, , andtg,.
12. tyees twne Trwor tawp @Nd toyp are not restrictive operating parameters.
13. 4,05 (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 V, (min.) and V| (max.). AC measurements assume t_ =5 ns.
16. Assumes a three-state test load (5pF and a 380 Ohm Thevenin equivalent).
17. An initial 200 us 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)
| .
toas = trag (Min) to Tus
Input voltages : RASand CAS V>V, —-02V
vV, <02V
WEandOE  V,>V,,—-02V
; All other inputs at stable V|, or V,
!
‘ﬁ
|
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" VITELIC V53C664A
Read Cycle RC
tRAS |-—tRP—»
RAS :’:: N taR - Vi N
‘csH ;{ tcap

‘CRP|‘> 'RCD 'RSH |
ViH — t \ CAS
CAS v, _ ___/ ~—'RAD—"] 1\-\ L 1/

) 'ASH"‘ Il tASC‘—’I |__tCAH_.
A7 (row K X__cown  K///MTXT 17X

| tRCH

s " T77IITTTITIITTIT ARNAN
& v 77777 TITTTIITTIT)

\ \
—— AN
_— o

68 - X' [T7TITITTTT]

tcac tz
v 'RAC e—1 HZ_:
OH — r
VO1-VO16 " _ OPEN :ZE! DATA-OUT }——
tLZ 157904

NOTE: D, = OPEN

Write Cycle (Early Write) » tRe

v < tRAS {RP—»
— ViH— \
RAS \ ‘AR _f N

Vy —
IL
tcsH —»] R
tcrp tRcD tAgH CRP
N -—t I——b
5 ViH — \ CAS / /

CAS A Z

iL—
t
RAH tcar

" tASR"' T IASC‘—’l P_QCAHA,‘
Ag-As V'I':_ Z[M ROW [ COLUMN X/ //////X:

‘—‘FUI\D—’ | |

[——towL———"

- twc:s‘——’| |'-:ch:
ow " \NNNNNNN\NNNN\\N\" [ ™ YA/ /11777,

[—twcR

g N\ a1/ 111

[+—tWCR7 T

tRWL

= v~ Z7777TTTTTHTTT7ITTTTITTTTI 7T I T I T TII7]

[+—tDHR <—‘Ds4 |._z 7
oo "~ 777777ITTTTTTTIN s —XZZZZITITIIITI

1018 05

NOTE: Dgr= OPEN
8
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" VITELIC

Upper Byte Write Cycle (Early Write)

ViH—

tRAS © F'HP—»
RAS vi— tAR ) \
, ? cnpl‘—v tReD {osH . tasH : tcrRP
V- tcas
CAS ,_ __/ ]\\ | /|
I
tASR[=1 ‘_tRAH*‘Asc"'—ﬂ l“_ CA:E’
v —_

ronr i [/ row WM com X/ YNTTTTT7X

' RAD l |

twes __.1 tweH—1

o NN\ 7T

twenr [

pe- t

MCH
'Mcs =] = tMRH

W T AN\
o VV’,L_ IITI Il
wowwos '~ [/ TV 77T 77T T T

tDHR

]

t pH—

- VOGO 15 "~ 77T ITITTTIIN “on_XZ777777777771

NOTE: DOUT = OPEN

Lower Byte Write Cycle (Early Write)

© -t
tRAS RP—
VIH—

N tAR
RAS v, _ J \

t I
CSH \ | tcRpP
RSH

tRe
&S uy_ __/ N~
t e [t RAH tcar
‘Asc<———| [t CAH—
AoA7 ROW b cowmn _ K//KM/ITT17X
=1t mcH

<—‘RAD——I

v 'Mcs = |- tMRH

ow /11T AANANRN
ViL—

fowl
t wes fe—— ! WCH—*

tcRP

CAAMENVANNARARANAN Y IIITTITITI77,

twenr

tRWL

VI T

DHR

v<——| [fe—— ! pH—>

10t0 16 1T ////////////////////////////////////////

NOTE: Doyt = OPEN

9
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" VITELIC V53C664A
Write Cycle (OE-Controlled Write)
. - P
RS v, \ A\

tcsH : ‘1
¢« ———— tgcp——— P& RSH————————*|

tCRp[*
o ViH — le— t >
CAS vy, — / tRAD . \\r ons iF J
t R -

ASR [+—>1 [+—'RAH - tasc ] r—‘C;\(:dA——’
roh7 e [/ K__row (o  X///IN/IITTTTY

fe— t cwL—"
— tRWL

ow '~ SN 7 THITTTITIT,

le— towL—
— tRWL—————*

w7 NN 777777777777,
akey///r777// R NN\ NN\
D W U/l

<—> icrp

Wl

"l

| E—

NOTE: D, = OPEN

10
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" VITELIC V53C664A

Upper Byte Write Cycle (OE-Controlled Write)

tRC
Vi — — RAS tRP
- - i —
'GRP 1"‘ 'RCE‘ﬁtcsn 'RSH !

GRS ViH — \\‘—ICAS 1/ /

ViL— e tRAD —]

RAS

le—s{tcpp

t
1 CAR
tASRl_.. e RAH —] e tasc=] | toari—]

fo-A7 M~ { row c<|)LUMN ) [N/
ow '~ AUV VRRRVRRRRY

tMcs tMRH

w777 \

le—! WOH

o= W [/TIITTTTT AARARRRRRRRRRANY
vorvog M- i

= toep— toH
ViN —
1/0g-1fO4¢ V:H DATA-IN
L -

150109
NOTE: DOUT = OPEN

ra— t gy ——————]

N 727474 1000,

tMcH

s

-

Lower Byte Write Cycle (OE-Controlled Write)

'Rc tRp
v 'RAs +— R
H—

— tAR / N
RAS v, _ 1
tcsH
tcrp I"—’ tRCD {RASH o
ViH — J )\\4—tCAS / /

CAS v, _ — trap—» 2
t le—!RAH —»] oaR
ASR |‘" le t asc—] IG— tCAH—*]

Ag-Az \\'I'IT B { ROwW :[@![ COLUMN :[(/ / // // / / / / / /
|<—‘MCS*1 ] e

tMRH

w . [T ANNANS

[+— towL—¥

[— tRWL————*

w - NN\ Y777777777777,

le—twoH

& ' t LANARARRARRRNNY
voriog T ) AJQ( DATAIN 11111717

L —

|+ toep—*]

WOgUOe T ) JIIIIiiiiiiiiiiiiiig

. = 1501 1
NOTE: Dgr= OPEN

11
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" VITELIC V53C664A

Read-Modify-Write Cycle

- tRwC — >
I e B T
Rl :—tnco tCiSH tsr ’L tcrp
T \ t
& RN W,
tash 1= "RAH| tasg. >t CAH
o = T W X ol XZ777777777777 777777777
. i ﬂ? | [ towL——™
. . 'ACsp=e D, ::?vaL__»—>
w L[] N (/I
- AWD ™ et _— =
i - tRc A»‘ tHW:;:WD_> «tﬁ&k———»

w 7777707770 " 777777777,

t
— Vg — QA

!
9]
>
Y

ViL —

tcac_

- = eﬁ o 1(/////////////

VO4-HO 1 Ll e,
Voy — —\
o OPEN DOUT,§
VoL —

1501 114

12
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" VITELIC V53C664A
Read-Modify-Upper-Byte-Write Cycle
- t —-
vw— — 3 > tRRW i *[‘!_—_‘Bq
RAS v, — \ t 1 \
. tCRP | :——tRCD———><—CT;H—-t'RSH . tcrp
CAS VI:: /! - tRAD \\ - / /
tASR =" ‘ItHAH L9¢ | [=—tom
vty W~ [/ IKronw WK oot X/////1T1111T NI
trRcs l "ﬂv‘Dcwn—’ *‘cm.____»
- = LIV ——— *:F‘WL
— 4 [ tywp —
ow LI ] N LI
tmes |fe—e *tm;* tMCH
s v~ 7777717777 ANRN
OE VM — OAG,
o toep ™™ |
- leac,
o e orent+ 4 /11111111111 //1//]
04-/0g < e L
:2:: OPEN DourT.
ttCAA t;iio % ‘L'D—st
Vi — _
v — e —orent(X_oatan X/ ///// 111111/

I/Og—l/016 < t L -<—tHZ
VoH — \
o OPEN Dour}
(VoL — 1501 12

13
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" VITELIC

Read-Modify-Lower-Byte-Write Cycle

V53C664A

-

— tRHWtRWC »| |a—tRp—w
RS \ o 1 | N
" - 'csH = tcRp
- tcrRP <——1RCD_\—><|—_—ZRSH————~>
CAS VI:: — / - »{ tRAD \\ - ;/ /
_ Vi — tasr == "tHAHl‘LASC‘ - "'CAH -
foh7 M [/ Mrow WK _covome X/////11111TITTEI 1/ /]1
tMC'S‘ - ‘tM;HitMCH
RS/ AN
B =
w MY \ (/1111
»<—tCAA|4>
o =
toep ™ |4 IR
(Vin — v s
" — orent{X_oaan X7 /77777777777
/040 g < g b e,
e Y o —
~ _ 'CAC [4—
" e Sorent/ /[ /11111111111 1[/]
|/Og-|/016 < i Ll -ty
von OPEN boous s
YoL — 1501 13

14
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" VITELIC
Fast Page Mode Read Cycle ‘
RP
Ras
_ VYiH— T X tAR -] ?!_'\
RAS v, _ \ | / \
1
tcRpje-| le—tRCD :P_G rop o] RSH-— tcRp
— Vh— te-tcas +if b -—'CAsj, tcas i
CAS v — ‘_‘nAD—ﬂ \\ \ | *’.y
e—IcsH | tCAR—
RAH ‘caH_ o] Llcan 'ASC| | toan

tASR - fASC = (= 'asc
Ao -A7 \3”_ RMCOLJ K%‘: CcOL. 2 ’[@ coL. N KWWK
L —
tRes tRCH-] |<— r»-—‘ncs‘R\H’ |‘:| l4-tRcs :22:
_— Vig— 7 4
o " 71T L/ Y
tacs tRCH-= " 'n — >1 [+-tRCs tReH
—_V —_ 4
/1 1/ AR K% ] e Wi
i le—1tcaa = <—-—ICAA . i tean = "
tcap e—tcap -
b |loac toac i—iom
== VIiH — f
oF q / \[ / /L,
toac,| 4+ |= tHz | lcac —-;4-—%2 tcac | |athz
‘_1HAC : [ thz ) tHZ ILZ [tz
VO4-/0 g YOH— Lz DA \ Lz a; ‘
17716 Vor — | Dout!) Y)Y Pout2 Doy™ p———
1579 14
NOTE: DIN = OPEN
Fast Page Mode Write Cycle
tRAS

'CRP

MiH— _"\& taR
RAS vy, —
tCRP|=~| [=—1RCD
VIH — \\+tCAs.
CAS v — ——tRAD~>|
le——tCSH
r—=| 'RAH t
tasp~| [ ‘'Asce| |- CAH
ViH— T b
Ag-A7 ™ Rowm COL. 1 iQ
VL — } 1
t
cwL —=|
twes - e twer |
TAMAEENN\N \\\NN\ e
UW . — \ .

KINITTIX

v 3711111111/,

ViH — ‘555
iL —

towL —

twes—{ |-

Wi

tweH,

ViH —
Vi, —

I,

I,

1IN,

I

|/01 -|/O16 ViH —

ViL —

‘ps—+ l——F 1pH—»]

le—— tppR———————————»|

tos

D1

ips -—I *+ .
[+ 'DH
KX

Oin2

NOTE: Dg 1= OPEN
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" VITELIC

RAS

CAS

Ap-A7

//01-/Og

V53C664A
Fast Page Mode Upper Byte Write Cycle
O O
\\:IH: j t 1\<_tCAs. ‘_ICP*\%tCAS / )\__tCAs,f/ 4
S e N
e — Rowm coL 1 X{/X ccn—zm C()iL. :W& whHe
towL —= towL —= L towi—]

O\ AW e AN ik a2/

mos tMCH’I l‘->| "—tMC‘SMCH_»| +-tmMcs I‘—: :mg:
w_ T \4 ‘
/11T T
/AL T T

‘?sﬁ* == 'DH ItDS_' <t;—‘DH ‘o5 thH

11111/ 1 )

NOTE: D

Ol
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" VITELIC V53C664A

Fast Page Mode Lower Byte Write Cycle
Vr— — . tRAS !jf_\
RAS , _ \ t /| \_
tCRP | le—tRCD—| _P_th—p: a—"RSH—» tcrRP
o 0 e N ) 'y
tcsH { tCAR — »]
, tASR-»] -l:—-dstEAi o |oicAH, 'ASC'——> Asgl | toan,
Ao-A7 T ROW m coL.1 K{/)X coL. 2 co..N X1/ ///XK
tMcs I tMCH = l-» IR . ‘* I - :MCH
e ’ - MCS -~ MCS MRH
uw ViL — / M W W W
’ le——towL — towL T:gxtA
twes = = | tycoy ,  'Wes | [=-'weH 'IWCS—> =YWoH
o N A AN Y 777777777,
B /11T T A
=— 'DHR

t
DS —»{ =
tps I*I* tpH f=-toH 'DH

AN/ ////////), S /), O 1/, X3 /W
SRS/ I

1579 17

NOTE: ut = OPEN

Do
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" VITELIC

Fast Page Read-Modify-Write Cycle

V53C664A

4 Irp
RAS
ViH — ‘ t—— AR —— \
RAS v, — \ ]
e—'CcsH—
1 JRE E— -
PCM e
= tReD—> tcp ‘cr tcRP
> l——tcas —— [ i
_ MH— \-4—1(;;\3 let—tcas ——| £
CAS y, — \ \ 41! ‘t //
1
<RAD,
| tcAH | tcAH <>‘ tcan
tasr > tRAH . 1CAR -
ASC »| = ‘I\SIC > T ASC ™ n
— \ \ \ T
Ag-Ay ZXROW @cmj COLZK//// { XcoL N /////,////////
viL— / —7 H—
RS - > etrcs tres towL »| |
RwD
~iowo> — tCcwp — tawL
towL | [ towL |- wi
WVIH— CCC/c’ \ ]S
ViL — t t H t -
AWD | [ AWD n ot tAWD
‘Resfep] | WP we bty
tRwWD I X
- > | > |-
ewo e—t CWD —» CWI{
tCW|_>‘ - towl ={ = RWL
o Ve — \ b
W TN R t
IL - AwD | = - awp > [ AWD |
| \wp | . wp | .
tcaa ' : | CAA ‘ tcaa WP
toac~| (= toac | = toac—| =
—— Vi — 4
= /
L tCAC (s thL I<—'OED . |<—‘0ED
t —| [a—tCAP —
« t | CAP
RAC ||tz >tz tcac > ||tz
1| lcac (e I |
ps - le-tDg + - tos
| [-tpH - tD - tpH
VoH — > s L
VoL —
1104 -1/O4g Iz > Lz > Lz +
= * 1 *2 *N
ViL —
1579 18
* +
NOTE: = DOUT’ = DIN
|
|
|
|
|
|
|
|
|
|
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" VITELIC V53C664A
Fast Page Mode Read-Modify-Upper-Byte-Write Cycle
tras il
— ViH— # l———tag —— N
RAS Vip — j’ \
|tf—SEtP<|;M i -
|.—t R
- t(RCD — > \ top e tzSH -
l—tcAs ———»=]
MH — la—tCAS — X le——tcas ——»|f Y
CAS y — . \\ | i? N 7 N /)
< RAD,
! toan tcaH | loan
tasR 0"RAH . ICAR -
tasC | | ASC &| =+ tasC = |
Vi — T\
A H 4 4
P TN wow W cor X/ /LYKo KL/ L R KL LA 1]
tRCs - trcs - res  towl = |-
-~ tRwD -
~'cwp> lett— 1 c J——— -] tRWL
towL =] wD
— MH— b 3
ow~ // Z / / / \ N
Ve — sl tawp - tAWD -]
fMCH e | {wen
le-tpcs MCH
mVlu—/cc/Cf :(:C(
iL—
A= > | tcaa
| | toaC | |-
OE VIH
VL — 1 t,
16AC p==] ’-‘ |OED o o] |<— OED
T >tz |l > |-tz tCAC [ >l Yz
CAC [
VOoH — - s o
VoL —
t 1
1/04 -|/08 t z » LZ LZ o
VIH —
o : /111
- CAA re—10ED
tcac
+—1RAC
tHz
=-ps
- '4‘DH
VoH—
VoL —
//Og -/O4g Lz -
VIH —
Vi —
1579 19
* +
NOTE: = DOUT’ = DIN
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" VITELIC V53C664A
Fast Page Mode Read-Modify-Lower-Byte-Write Cycle
'RAS AR
Ve —T ¥\ ——tAq ——» jr_\
RAS y, \
l————tCcgH -
[e—1tpCcm
= RCD —> | »| tcrRp
VH — T\ le—tcAS —
CAS y A 7
l«'RAD, | .
e tcAH
'ASR || | RAH .
1As(i.: >[ le AS
As VH— Y
hochr T IX row WX co1 K/ // 1 n/////
tacH | tmMRH
tMeH
— My — Y
oW LT /s
‘RCs | -1RCs trRcs towl =
tRWD | I
= 'cwo > les— 1 — - t,
towL | |= towL »| |- CwD RWL
— Vg — \ z
W [//1/] N |/ N\ N\
e — <—|tAWD—> tij | tAWD -1 ‘tWP - tawp =
fcaa - > 1CAA - —sitcan twp
10AC 14| toac 14. oaCH™| 1=
—~—= VIH — tea
OE CAA
O LAC . "“tOED \ I"tOED 't ~ "*'OED
e trae U e tcap - t = loAp = t
'lizt ton e [ HZ l CAC -+ =Tz :
Ds [==-1pg DS
o] 1l to =] <l ton - |""tDH
VOH — L
*1 * o
VoL —
|/O1 -|/08 hz = tz = Yz
VIH —
VlL -_— tCAA IIIIIII
tcac l—>
a—tpaCc ——»
VOH —
VoL —
|/Og -|/O16 th -]
VIH —
iL —
157920
* +
NOTE: = DOUT’ = DIN
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v VITELIC V53C664A
RAS-Only Refresh Cycle
- RC !
N t tRP
RAS* Vi — _'\ e
ViL — 7

‘cnplc» tRPC
_ Vi
CAS " \_/
vIL -
'RAH
‘Asn4‘ le—
\%

H—
Ag-Ay v ROW

e —— . 1018 21

CAS-Before-RAS Refresh Cycle

v +— 'R 1RAS tRP—s|
—_— H — 4
RAS / N A \__

I A SRS 7/// /111
- 0101 :::': > OPEN

S 1018 22
NOTE: D, UW, LW, OE , AO—-A7 ="H" or “L”

Hidden Refresh Cycle (Read)

} e ;T_:::S:miz =
\ iy :: 5\ o

oy :As%%l X LTI

i v Z77170) Rz

w v T7IT7 | : LI NI

L o - - JZIIITTITTII

104 0y YO~ e ;‘ AI — oo : ;fi——m
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" VITELIC V53C664A

Hidden Refresh Cycle (Write)

tRe trc
tRAS {RP: 1RAS | tRP—

ViH— s tAR ’ )|

RAS v, _ A \ N
CRP-»| |
" tRCD - tCHR tcrP

ViH—

CAS y, _ /I [e— {RAD —{ \\
1 -]
tASRw| |= ASC ™

oy X B‘wi%zzg = \7777777777 1T TTTTT 777X
twes tweH ——1
ALV LLAY SAAGAES CLARRRARARARARARAARANAN

WCS fa—{  [=—tWCH —

VUS| ARR\ T AASAI AL ELLLRAARARRRRARANNY
ML ATILELHHTTERERRARERRARERRRRRRARRRARANY

le—tDH —»]

orvore '~ ANVTNNVDE oaram KANNAAAANVAARNARAL

NOTE: Dout = OPEN

Hidden Refresh Cycle (Upper Byte Write)

1RC tRC
v I tRAS tRP tRAS | {RP.
m VIH: ‘ tAR _" \ k )\—_
' {CRP-= = tRCD : tCHR tchrp
RSH
&5 vy _ Nl N Y
tASR -] = 2‘::33 ™~ tCAH
Ao-py ' [Now oo X////TT1717T77{TTT 777X

twes -—" |-T‘WCH—->
AN AN\ AL LA RARARARRAURRANNN Y

{MRH
tMCH

- NNV N
MEAITTIIIRILHEELEEARARRRRRARRRRARRRRARAANY
CAAFAALI] LNTETLALEALRERRRRRRRRRRRRRRRRARAANY

tpg fen la—— tDH —»]

109015 v~ WANVNWE  OATAN . XAANNANVANNNNANVANVANNY

tDHR

tmcs

NOTE: Dg,r= OPEN
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" VITELIC V53C664A

Hidden Refresh Cycle (Lower Byte Write)

—

- tRc tRC

e~ TS
RAS v, _ N AR -
- lCRP*"' tRCD [=——tcHR— tchp
tAsH
CAS z:l:: _/ ~— 'RAD \\ 7 i
tASR->] = lf;‘;:l ~ tCAH
oty 1 Ieonll/ /X oo XZ7777777ITIITITITITITIN
MR

tMes tMCH
VAN \NNY, AN
uw Vi —

twcs | <— tWCH —|

AV \\ AN\ A \NAAANAARAAARAANAANY
S EALATAARTALTHATRARTARNARARRARAARARARRARANY

— IDS“> le—tpDH

AP SBAANINNY GETZEED (AAAARAIARARANAAANARANY
ZSR /A AL LATTLAUALARLRRRARRARARRRARRRARANY

NOTE: Dg,p= OPEN

v
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" VITELIC V53C664A

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

|- k_lgp
ViH — - RAs il
RAS , — P
t e | |
csr tcH CP e thgH- - CRP

CAS \\j:: _\ !_\ oA ;/ /
v~ HIIIITTIX covm XO/TTTTTTTTALT 1111777,
‘Rcst<> — tcwp > 5_: C=W‘LRWL
o - 77717777 e V77777777777
B trcs —toyp ——————— j—=—t(z|v i.|=aWL
e Z77ITITIT N (I LITTTTTIT
— vy — Joag |
o ViL = <—'0ED
zgr: —OPEN—‘]&EE');- -

Vi~ OPEN & DN X/////////////

Vi -

1579 2¢
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W VITELIC V53C664A
.
Package Outline
C
| A s —0o—
i
Jle= e f e
J -—
{ADJUSTED VIEW)
40-pin SOJ
N Dimension Inches Millimeters
A 1.025 Typ. 26.035 Typ.
1.035 Max. 26.289 Max.
B 0.145 Max. 3.683 Max.
c 0.434/0.446 11.024/11.328
-~ D 0.395/0.405 10.033/10.287
E 0.357/0.379 9.608/9.627
F 0.016/0.022 0.406/0.559
G 0.050 Typ. 1.27 Typ.
H 0.026 Min. 0.66 Min.
J 0.020/0.032 0.508/0.813
-_
25
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" VITELIC

U.S.A. TAIWAN
VITELIC SEMICONDUCTOR VITELIC CORP.
3910 NORTH FIRST STREET 133, MINSHENG E. RD.,
SAN JOSE, CA 95134 SECTION 1lI, 7B
PHONE: 408-433-6000 TAIPEI, TAIWAN, R.O.C.
FAX: 408-433-0185 PHONE: 011-886-2-718-1369
FAX: 011-886-2-718-1362

VITELIC TAIWAN CORP.

1 R&D ROAD |

SCIENCE BASED IND. PARK

HSIN CHU, TAIWAN, R.O.C.

PHONE: 011-886-35-770055
FAX: 011-886-35-776520

WORLDWIDE VITELIC OFFICES

JAPAN

VITELIC JAPAN CORP.

NIHON SEIMEI KAWASAKI
BLDG., 8TH FL.

1-1 MINAMI-CHO KAWASAKI-KU
KAWASAKI-SHI KANAGAWA 210
JAPAN

PHONE: 011-04-4-246-3021

V53C664A

KOREA

VITELIC CORP.

RM. 309, BEUK-EUN BLDG.

1339-1 SEOCHO-DONG,

SEOCHO-KU

SEOUL, KOREA

PHONE: 011-82-2-553-3385
FAX: 011-82-2-553-3675

FAX: 011-04-4-246-3029

HONG KONG

VITELIC (HONG KONG) LIMITED

19 DAl FU STREET

TAIPO INDUSTRIAL ESTATE

TAIPO, NT, HONG KONG

PHONE: 011-852-665-4883
FAX: 011-852-664-7535

N VITELIC U.S. SALES OFFICES
NORTHWESTERN SOUTHWESTERN CENTRAL & SOUTHEASTERN
VITELIC SEMICONDUCTOR VITELIC SEMICONDUCTOR VITELIC SEMICONDUCTOR

3910 NORTH FIRST STREET SUITE 200

SAN JOSE, CA 95134

PHONE: 408-433-6000
FAX: 408-433-0185

5150 E. PACIFIC COAST HWY.
LONG BEACH, CA 90804
PHONE: 213-498-3314

604 FIELDWOOD CIRCLE

RICHARDSON, TX 75081

PHONE: 214-690-1402
FAX: 214-690-0341

FAX: 213-597-2174

NORTHERNEASTERN
VITELIC SEMICONDUCTOR
SUITE 306
71 SPITBROCK ROAD
NASHUA, NH 03062
PHONE: 603-891-2007

FAX: 603-891-3597

VICMOS is a trademark of VITELIC
© Copyright 1991, Vitelic Corporation

9/91
Printed in U.S.A.

The information in this document is subject to change without
notice.

VITELIC makes no commitment to update or keep current the
information contained in this document. No part of this document
may be copied or reproduced in any form or by any means without
the prior written consent of VITELIC.

VITELIC subjects its products to normal quality control sampling
techniques which are intended to provide an assurance of high
quality products suitable for usual commercial applications.
VITELIC does not do testing appropriate to provide 100% product
quality assurance and does not assume any liability for
consequential or incidental arising from any use of its products. If
such products are to be used in applications in which personal
injury might occur from failure, purchaser must do its own quality
assurance testing appropriate to such applications.

W VITELIC 3910 N. First Street, San Jose, CA 95134-1501 Ph: (408) 433-6000 Fax: (408) 433-0952 Tix: 371-9461
/
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