“P’ VITELIC V53C665 ADVANCED
64K x 16 BIT FAST PAGE MODE
WRITE-PER-BIT CMOS DYNAMIC RAM

V53C665 80 ns 100 ns
Max. RAS Access Time, (tg,c) 80 ns 100 ns
Max. Column Address Access Time, (tc A A) 45 ns 55 ns
Min. Fast Page Mode Cycle Time, (tPC) 55 ns 65 ns
Min. Read/Write Cycle Time, (tRC) 135ns 170 ns
Features Description
= 65,536 word by 16 bit organization The V53C665 is a high speed, 65,536 word x 16
= Fast access and Cycle times bit CMOS dynamic RAM. Fabricated with Vitelic's
s Low power CMOS technology, the V53C865 offers Fast Page
+ 632 mW Max. Operating (80 ns) Mode, Write-Per-Bit for masking of the data bits
+ 495 mW Max. Operating (100 ns) during memory access, fast usable speed, and low
+ 5.5 mW Max. Standby standby current for portable applications. Fast Page
= Read-Modify-Write, CAS before RAS refresh, Mode operation allows random access of up to
RAS-only refresh, Hidden refresh, Write-Per-Bit 256 x 16 bits within a row with cycle times as shortas
and Fast Page Mode capability 55 ns. These features make the V53C665 ideal for
= Allinputs and outputs TTL compatible graphics and high performance, high bandwidth
= 256 refresh cycles/4 ms systems.
s Available in 40 Pin Plastic SOJ and Plastic ZIP
packages

Device Usage Chart

Operating Package Outline Access Time (ns) Power
Temperature Temp ]
Range K z 80 100 Std. Mark
0°C to 76°C . . . . . Blank

V53C665 Rev.01 June 1990
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‘v VITELIC
v § 3 C
FAMILY
Description Pkg. | Pin Count
Plastic SOJ K 40
Plastic ZIP Z 40
40-Pin Plastic SOJ
PIN CONFIGURATION
Top View
Voo [ 1 40 [ Vss
1101 [ 2 39 [11/01e
1102 3 38 [ 1015
1103 [ 4 3711014
1104 [ s 36 [11/013
1105 [ e 35 [1 /012
10s O 7 34 [J 11O 11
107 [ s 33 [T /010
/08 ] 9 2109
NC [ 1o 31 [J NC
Voo [J 11 30 vVss
__NCc {12 29 [1 CAS
WBWE 0O 13 28 [1 OE
RAS [ 14 27 [1 NC
Ao O 15 26 [1 NC
A1 O 1e 251 NC
A2 O 17 24 [1 A7
Az O 18 230 Ae
As [ 19 221 As
Vob [J 20 21 |1 vss
101501
Pin Names
Symbol Name
AQ - A7 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WB/WE Write Per Bit/
Read/Write Input
OE Output Enable
/101 - 11016 Data Input/Output
VDD Power (+ 5V)
VSS Ground
NC No Connection
2-286
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PKG. SPEED TEMP.
(trac) PWR.

DEVICE

K (SOJ)
Z 2P

80 (80 ns)
10 {100 ns)

40-Pin Plastic ZIP

PIN CONFIGURATION
Top View

Vss

101502

Logic Symbol
—1 A0 1/1O1—
—1 A1 1/1Q2Fy—
—1 Az 11034—
— A3 110 4f——
—1 A4 Osf—
—1ASs 11Oef—
— As o7i—
— A7 11osf—
—9 RAS Vos—
— CAS 1/O10f——
—q WBWE 1oni—
—dq OE /o2 [—

1o fF—
1/1O14—
/oI5 ——
11o16 |—

CopyRi ght 2003

V53C665

L BLANK (0°C 10 70°C)
L BLaAnk (NORMAL)
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" VITELIC

V53C665

Absolute Maximum Ratings* Capacitance*
V 0= 5V + 10%, VSS=0V
Ambient Temperature - -
Under Bias .. _10°C to +80°C Symbol Pararneter Min. | Max. | Unit
Storage Temperature (plastlc) ..=55°C to +125°C Ciny | Imput Capacitance 3] 4 | PF
Voltage on any Pin Except VDD (A0 - A7)
Relative to V en—1.010+7.0V Cnz Input Capacitance 4 5 pF
Voltage on VDD relatlve to V ............. -1.0to+7.0V (RAS, CAS, WB/WE, OF)
Eata OB‘ Cf’rr?_m "“5100mV/3 COUT Output Capacitance 5 7 pF
ower Dissipation ...........cccccoeimimieniiiinnns . (101 - 1O16)
*Note: Operation above Absolute Maximum Ratings can *NOTE: Capacitance is sampled and not 100% tested
adversely affect device reliability.
Block Diagram
1102 1104 1106 1108 1¥O10 11012 /014 /016
1O I 1103 I 1/Os t o7 I 1/0s I 11011 4[ /013 I 1/O15 L
s o
VoD Vss &g
QE | DATA QUT DATA IN
BUFFER BUFFER
o WRITE PER BIT
CONTROLLER
WRANE NO. 3 CLOCK 16
WB/WE °—*| GENERATOR
—
&hc NO. 2 CLOCK
CAS °—*| GENERATOR
’
~n] COLUMN l COLUMN
—_8 ] ADDRESS 8 DECODER
A0 o—» BUFFER (8)
SENSE AMP. L
Al o /O GATE
REFRESH fe—
A2 o—»f CONTROLLER
A3 o—» l —256 x 16 —
A4 o—s REFRESH
A5 ool COUNTER (8)
o
A8 o—sf 5 ] Row a1 ] MEMORY
N 2G| 256
ADDRESS 8 JOQ ARRAY
A7 o— LN BOFFER (&) V| EQ | 256 x 256 x 16
T (&)
RAS > NO. 1 CLOCK —
TAS o—»| GENERATOR
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" VITELIC

DC and Operating Characteristics (1,2)
T, =0°Cto 70°C, V, = 5V £ 10%, Vg4 = OV unless otherwise specified

V53C665

Access
Symbol Parameter Time Min. Max. | Unit Test Conditions Notes
(ns)
I Input Leakage Current -10 10 pA VSS SViN<Vpp
(any input pin)
ho Output Leakage Current -10 10 MA  |Veg sV r<Vpp
IbD1 Vop Supply Current, Operating 80 — 115 mA tec =1trc (Min.) 1,2,4
100 —_ 90
Ipp2 Vpp Supply Current, TTL Standby — 2 mA |RAS=CAS = VlH
Other Inputs > Vss
IDD3 Voo Supply Current, RAS-Only 80 — 115 mA tac =tae Min. 2,4
Refresh 100 — 90
|DD " VDD Suppty Current, Fast Page 80 — 70 mA [ Minimum Cycle 1.2,4
Mode Operation 100 —_ 60
IDDS Vpp Supply Current, Standby, — 1 mA |RAS = VIH, CAs=Vv,, 1
Output Enabled Other Inputs > VSS
'oos Voo Supply Current, CAS 80 — 115 mA [RAS 2V, -02V, CAS at Vin
before RAS Mode 100 — 90 All Other Inputs > Vss
VIH Input High Voltage -1 0.8 v 3
VIL Input Low Voltage 2.4 VDD+1 \ 3
VOH Output High Voltage 2.4 — v IOH =-5mA
Voo Output Low Voltage — 0.4 v IOL =42mA
2-288
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" VITELIC

AC Characteristics (5, 6, 7)
T,=0Cto 70°C, Vi, = 5V £ 10%, Vg = 0V unless otherwise noted

AC Test conditions, input pulse levels 0 to 3 V

V53C665

JEDEC 100
# | Symbol | Symbol Parameter Min. | Max. | Min. | Max. | Unit | Notes
1 | tauipHr | lRas RAS Pulse Width 80 10K | 100 | 10K | ns
2 trasp RAS Pulse Width (Fast Page Mode) 80 100K 100 100K ns
3 (tasrez | Re Read or Write Cycle Time 135 — 170 — ns
4 |toore |t RAS Precharge Time 45 — 60 —_ ns
5 |tasemt | tcsn CAS Hold Time 80 — 100 — ns
6 |toiiom | loas CAS Pulse Width 35 10K 40 10K | ns
7 |tascur | tRep RAS to CAS Delay Time 20 45 20 60 ns 13
8 | twnocrz | Res Read Command Set-Up Time 1] — 0 — ns
9 | tavmLe tash Row Address Set-Up Time 0 —_ [} — ns
10 | 45 4ax than Row Address Hold Time 10 — 10 _ ns
1| tavere tasc Column Address Set-Up Time +] — 0 - ns
12 1 16) yax toan Column Address Hold Time 15 — 15 — ns
13 |t ymur | tRsH RAS Hold Time 35 — 40 _ ns
14 | toyoae | tore CAS to RAS Precharge Time 5 — 5 — ns
15 | topowx tacH Read Command Hold Time referenced to CAS 0 - 0 —_ ns 10
16 | torowx | tRAH Read Command Hold Time referenced to RAS o} — 0 — ns 10
17 | torLsrmz | tRoH RAS Hold Time referenced to OE 15 — 20 — ns
18 taiav | toac Access Time from OE — 35 — 40 ns
191 tqiav | teac Access Time from CAS — 35 — 40 ns 8,13
20 |t 1qv thac Access Time from RAS — B0 —_ 100 ns |8,13,14
21 | tavav tcaa Access Time from Column Address — 45 — 55 ns 514
22 |t iox |tz CAS to Output in Low-Z 0 — 0 — ns 8
23 | to 1ax tAR Column Address Hold Time referenced to RAS 55 — 65 — ns
24 thL1AV trAD RAS to Column Address Delay Time 15 35 15 45 ns 14
25 | tyiomr | tewt Write Command to CAS Lead Time 20 — 20 — ns
26 | twiice | twes Write Command Set-Up Time 0 — 0 — ns 12
27 oy awhr | twen Write Command Hold Time 15 — 15 — ns
28 |t qwht | twe Write Command Pulse Width 15 — 15 _— ns
29 | to swhr | twer Write Command Hold Time from RAS 55 — 65 — ns
30 |ty rut | tRwe Write Command to RAS Lead Time 20 — 20 — ns
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1"' VITELIC V53C665
AC Characteristics (continued)
JEDEC 80 100
# | Symbol | Symbol Parameter Min. | Max. | Min. | Max. | Unit | Notes
31 tovwie 'DS Data-in Set-Up Time Q — 0 — ns 11
32 | by 1Dx tom Data-In Hold Time 15 - 15 — ns 1
33 | tgoox | toen OE to Data Delay Time 10 — 20 — ns
34 taLoAL2 thwe Read-Modify-Write Cycle Time 180 — 225 - ns
(RMW)
35 |toawiz | tewo CAS to WE Delay Time 55 — 70 — ns 12
36 [toiiwie | tawo RAS to WE Delay Time in Read-Modify-Write 100 — 130 — ns 12
Cycle
37 [tawwe | tawp Column Address to WE Delay Time 65 — 85 — ns 12
38 tCL20L2 toc Fast Page Mode Cycle Time 55 — 65 — ns
39 [topocre [ tep CAS Precharge Time 10 — 10 —_ ns
40 | tayRHy tear Column Address to RAS Set-Up Time 45 —_ 55 — ns
4 | ooy teap Access Time from Column Precharge — 50 — 60 ns 8
42 |toox | toum Data Hold Time reterenced to RAS 55 — 65 — ns
43 | toiipe | tosm CAS Set-Up Time (CAS before RAS Retresh) 5 - 5 — ns
44 [t ocs | taec RAS to CAS Precharge Time 0 — 0 — ns
45 | ta o | temr CAS Hold Time (CAS before RAS Refresh) 10 — 10 — ns
46 toiscle | trem Fast Page Mode Read-Modify-Write Cycle Time 100 — 120 — ns
(RMW)
47 tepwp CAS Precharge to WE Delay Time 70 — 90 — ns 12
(Fast Page Mode)
48 tept CAS Precharge Time (CAS before RAS 40 - 40 - ns
Counter Test Cycle)
49 toez Output Buffer Tumn Off Delay Time from OE 0 10 0 20 ns
50 toen OE Command Hold Time 10 — 20 — ns
51 twes Write-Per-Bit Set-Up Time 0 - 0 — ns
52 YWBH Write-Per-Bit Hold Time 10 - 10 -_ ns
53 twos Write-Per-Bit Selection Set-Up Time ] — 0 — ns
54 twon Write-Per-Bit Selection Hold Time 10 — 10 — ns
55 tOFF Qutput Bufter Turn-off Delay 0 20 0 20 ns 9
56 ty Transition Time (Rise and Fall) 3 50 3 50 ns 7
57 ta Refresh Interval — 4 — 4 ms

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003
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“" VITELIC V53C665

NOTES:

1. 'DD is dependent on output loading when the device output is selected. Specified IDD {max.) is measured with the output open.

2. 'DD is dependent upon the number of address transitions. Specified IDD {max.}) is measured with a maximum of two transitions per
address cycle in Fast Page Mode.

3. Specified VIL {min.) is steady state operating. During transitions, VIL (min.) may undershoot to -1.0 V for a period not to exceed
20 ns. All AC parameters are measured with V, (min.) 2 Vo and V. (max.) < Voo

4. Column Address can be changed once or less while RAS = Vi and CAS = VIH

5. Aninitial pause of 200 ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is achieved.
In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh cycles is
required.

6. AC measurements assume tT =5ns.

7. V) (minjandV, (max.) are reference levels for measuring timing of output signals. Also, transition times are measured between
VIH and V"_.

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

9. tOFF (max.) and toez (max.) define the time at which the outputs achieve the open circuit condition and are not referenced to output
voltage levels.

10. Either tp .., OF top, . must be satisfied for a read cycle.

RRH
11. These parameters are referenced to CAS leading edge in early write cycles and to WB/ WE leading edge in read-modify-write cycles.

: tWGS' tewD’ 'CWD’ ‘AWD and (CFWD are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If twes2twes (min.) the cycle is an earty write cycle and data out pins will remain open circuit (high impedance)
through the entire cycle. f tewd 2 trwo {min.}, tCWD > 'CWD (Min.), tawp 2 tawp (min.} and tepwo 2 tepwn (min.}, the cycle is a
read-modify-write cycle and the data out 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.

13. Operation within the taco {max.) limit insures thatty, , ~ (max.} can be met. treo (max.) is specified as a reference point only; if thco
is greater than the specified ) (Max.) limit, then access time is controlled by teac

14. Operation withinthe t_ , -, (max.) limit insures thatt (max.) can be met. o, , (max.) is specified as a reference point only; if tRAD
is greater than the specified 1, AD {max.) limit, then access time is controlled by toan
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" VITELIC V53C665

Read Cycle
tRC

v RAS—————————+»| je—'RP—

_ - \ . —
RAS V': _ Ny 'AR 7 N
< ICSH —»| ¢

lcﬁpl‘-’ ¢———tpcp tRSH 1 CRP
[ tcas "

V- f { r
CAS viL - le— t RAD—] }\. 7 j
*|t RAH tCAR

v tASR_’l i thascie—s] [+—toan
roiy = 7 TTTTTT X vow KXo K777 /07 TTTT7X_

tF«:s‘—" , eH
wewe ' ///////1/IN////A — A

)

t RRH
'ROH—*

tcAA—™

5 Y oo [T7TITTTTTTT

k—'CAc—" le—sltorE
Vor - 'RaC ‘—'OEZ—’!
V01— 101 Vot- OPEN %m DATA-OUT J}———
- t Lz 101503
NOTE: D, =OPEN
Write Cycle (Early Write)
tRe
v tRAS———————» {RP—»f
___ ViH-— p A t N ,F Y
RAS y, _ N\ AR | 1 \
-tosH ' »| ¢
tCRP t t CRP
P ey
CAS y, - t RAH 1\ A ! . /
tcar

tASR-S [T tascle—| [s—tcan
Vi —
AoA7 v - i i :@‘ COLUMN NG

[¢—— tpAD —*¥

ORNANANNN 2 Fk\ﬂ Y TTTTTTTTTTTT.

1
+—twcR ]

5
o]
A

tRWL

o [T/ //////////’///////////////////
twps e—el fe Y21 <—‘Ds*‘ l'—‘D:"DRH
V04— "016\, 711/ K DQ‘TAET,KN_\:I}@(’ DATA-IN

NOTE: D

~—

1015 04

our = OFEN
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" VITELIC

Write Cycle (OE-Controlied Write)

VIH—

RAS ViL—

ViH—

CAS y, _

ViH—
ViL—

— VIH—
ViL—

B YH—
ViL—

VIH —
W04~ 10 |,
L —

NOTE: D

V53C665

¥

N

,ZF A

'RSH

ol
1 e

tcrp

tcnp"—-’

tasr e [e—'RAH

)\\4—- t CAS

14 /

tcAR

[e— t CAH—

la— 1 ASC P
Y p
COLUMN )

Row L

ANNANNNNN

V777777777777,

[+ tOEH

R

1L

L[]

tos

ALRRARRRRRARAAN

twos [+ o2 [+—tDH
'wDH toED 1
/ / / »ﬂ DASK, / / / ; L‘ DATA-IN

= OPEN
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" VITELIC V53C665

Read-Modify-Write Cycle

tRp—|
RAS B
VIiH— \ tAR >
RAS \ | 7 \___
L — | —
tcsH | tGRP
{CRPle—» tRCD I tRSH CR
___ VH— y tcas
CAS y, — - Y L/

1
RAH| tasc t
tASR T+ CAH

s - o s XTI T T TTTIITITITIIT

t
tWBH AWD l— t gy ———+
t —
g tncs'-—-l l‘——l SWD le— t gy —————*

tWBS (e
wewe '~ 7//X XZZK N I
tcaa
oE Vi — LOAC_| 4
e toED ™
“”'WDH tcac r"‘DH
twDs > tRAC i e tpg
T orentK__on _XI777777777777
/01— 110 ¢ vz Yorz
:OH B OPEN Bout
> 1015 06
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“r’ VITELIC V53C665

Fast Page Mode Read Cycle
1
v ; 'RASP RP
. H— \ AR »l ’r—-—-q
RAS N | 7 N
iL— —
tCRP|es| [«——1RCD ———» I PC‘CP_’ tcp ([¢—'RSH— tcRP
l—
___ VH— - le—tcas Y le—tCAS —»| £ ) <—tCAS—j/
CAS V|L— _/ ‘_lmo—. \\ SK _? s | /’
le—1csH { tCAR —»
tRAH t t tascl |t
tASR"I - [ CAH tASC|e—o CAH A CAH
hoh7 7K X KT
A7 W 7K row X cor1 WX oz KX _coun XTI,

| 'RRH
t > tRCH—+ ”‘R l‘—'RCS
HCS[‘* RC r— m Sl ol l‘:l tReH

_ Vg — A X
L/ /////RD K| X7 1. UL
ViL— [+—-"caa [—1lcaa —> T'cAA
‘cap re——tcap —»
lloac toac — 'ROH
a5 VH— y toac
o i
VL — . / ) / \ Y74 /
‘cac,| 1 [*orr [Jlcac,| —» [etorFl !cac —»| fe-toFF
+—'Rac Tz aig = o **'0EZ lesi'tz | [**|t0Ez
VoH— 4 Y LZAf o N Y
|/O1 -0 DouT!) YX Dout2 DoytN E—
*° VOL - l J A 101507

NOTE: D, =OPEN
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" VITELIC V53C665

Fast Page Mode Write Cycle

tRASP 'RP
VIH— \ tAR >
RAS N P4 N

ViL—

e tCP —sle—TtRSH—¥] \cRP

tcrples| [——1tRCD

_ ViH— - Y
CAS v, — —/ ¢—fHAD—ol

le——tCcsH

tRAH
tasr-#| & 'Asc -+

Vi — 4 4
Ag-A; M ROW i coL. 2 :[@D; COL.N %’““““X

ViL— I
| tawL—
—» |e-t e——1 —» t —u|
wBS cwL CWL
twes— twer twes tweH

. VIH— le— le— twp > twp —»
WB/WE P w

ViL —

weH

~—

/T T T

le—— tpHR— t t
DS —* [+ DS e
tps—+| I<—|-— tpH je D toH
ViH — { MASK r
_ Dy ; )
¢ L !WDH 1015 08
wDS ¥

NOTE: DOUT =OPEN
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v VITELIC V53C665

Fast Page Read-Modify-Write Cycle

tRASP. il
RASP
— VH— y AR
RAS y, _ N ]
tcsH
le—tPCM L
le-tRCD—— tep st tcRP
[e—!CAS ——»
___ VH— \4——*0As —if tcas ——
CAS Vil — 4 A X
tRAD
le—s{tcaH tcAH tcaH
TASR e TRAH tCAR
‘AscI; »> e tASC I“
ViH — \
Ag-A7 M ROW coL. 1 [(// coL.2 /// / Weol.n /////////////
v — I b / /
tHCS"—-’l tRwD t t J—
CPWD CPWD
twes [+ | le-tcwD A —»| |e-towL
1 [*twen towL s e toWL | fe WD ftRwL
S VI m \
wBwe "M b
ViL — H tAwD - tawp —»{ |- tAwD —»|
¢ wP . WP | N ¢
CAA CAA l CAA wp
10ACT+| & '0AC+] & toac -
— V J—
oE ™ il |
L= toED toED toED
1CAC fa—] t" ¢ .
le—tRac “ je—tcaP—» ‘ | r* AP . |
,7— ?EZ teac | OEZ CAC |+—» | OEZ
'os fo-tos fe-tos
v te—tDH «-I letDH —ol le1DH
OH— . * *
1 2 N
VoL —
VO 1-1/0 g 'Lz - 1z - iz

twos [e—»{'WDH
ViH — MASK % K +

_ ADATAIN F iy t2 FF N K{f!f{f{f
101509

%*
NOTE: = DOUT‘ = DIN
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" VITELIC V53C665

RAS-Only Refresh Cycle

tRC

. tRAS -+ [+—'RP—»]
- Vy — T
BAS* 'H 3 X
vV — k
t
cmT» tRPC

cas M- f \/

ViL
tRAH

tASR—»{ |e-

ro-ar W = 777N row X7/ 1T I/ IX

101510

NOTE: WB/WE, OE = “H" or ‘L

CAS-Before-RAS Refresh Cycle

tRC

v Py tRas tRP—»
. VH— Y
RAS® | ' _ / N \

S R 7////1 1111101

VAan —
V01— 10 1g V‘;’: B ) OPEN

1015 11

NOTE: D, WB/WE, OE , A0 — A7 = “H" or “L"
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" VITELIC

Hidden Refresh Cycle (Read)

RAS

CAS

A0 -A7

WB/WE

ViH—
ViL—

ViH—
ViL—

tA

SRs| le 'ASC &
| tRAH
ROW | |cOL.

ViH—
ViL —

ViH—
ViL—

~ VIH—

11O 4— |/O16

NOTE:

VOH —
Vol

ViL—

D,y = OPEN

V53C665

tRC tRC
tRAS »| |«—!RP. tRAS » {RP—»
\ tAR k ‘& \
tcrp le—
|e—— tRCD ——»fe—tRSH —»| j¢——1CHR — tcrRP
X
/1| le—tRAD —»f \\ ,Z
tcaH

g,

e

tres

TRRH

i

KL ]

1111171771,

\ M7
NALZ. it %
DATA-OUT  o——
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“r’ VITELIC V53C665
Hidden Refresh Cycle (Write)
tRC tRC
v 'RAS 'RP—» l&————IRAS ————] F‘RP—D
____ V- T p t
RAS v, - \ A ;i \ . \_
tCRP—»| &
"l le——— tRCD —»{e—RSH l¢——1CHR tcrRP
ViH— C
CAS \,::_ +— 'RAD — \\ L’
tasc—+f e

tASR—» e

oy I fom GT:;i(//////////////////////)C

e " NI [ Y77 TTTITTTTITTIT]
EINTANIAALHVAVVURARRRRRARRRRRRRRRRRRRRR

ltLv;Ds-ﬂ _’! <)
101~ 1015 ¥ D;Pj{,z&\\); DATAIN q(\\\\\\\\\\\\\\\\\\\\\K

111111

tDHR |

NOTE: Dy, = OPEN
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" VITELIC V53C665

CAS-Before-RAS Refresh Counter Test Cycle

v tRAS tRP—|
_ ViH- r g
RAS Vi — b \
tesh la-tCHI tepT 'RsH tcrp
ViH — X tcas
CAS y _ \ 1Al

vk W 77T T T T T TR T 777777,

. . tRRH
RCS le—tcAC —»f tRCH

(w777 777777 X[/177
S N JIT77777777

CYCLE

[+—>{toFF
tiz ‘I_ tOEZ —f
VoH — T !
104 — 110 EN 1@; ] —_—
L 1 16 VoL — OPEN DATA-OUT p

Rwt
il towL
=+ |+-'wcs

[ wewe 77177 TN T77777

WRITE ) o W I/ 7777777 77777777777 7717V 777777777
01~ V01 \:":: OPEN {|| oataN
e 'ROS ] [+— towp »|thwL
wewe '~ //////[/[/[//] N
o \CZ: tOEA | |
READ-MODIFY- J toac e "0 =
WRITE CYCLE vor - Lz 1 | OEZ
VoL — OPEN————YXbour
1104~ 05 f leaytoH

/04¢

" OPEN ™ KL

1015 14
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" VITELIC

Application Information
Addressing

The 16 address bit required to decode 1 of the
65,536 cell locations within the V53C665 are
multiplexed onto the 8 address inputs and latched
into the on-chip address latches by externally
applying two negative going TTL-level clocks.

The first clock, the Row Address Strobe (RAS),
latches the 8 row address bits into the chip. The
second clock, the Column Address Strobe (CAS),
subsequently latches the 8 column address bits into
the chip. Each of these signals, RAS and CAS,
triggers a sequence of events which are controlled
by different delayed internal clocks.

The two clock chains are linked together logically
in such away that the address multiplexing operation
is done outside of the critical path timing sequence
for read data access. The later events in the CAS
clock sequence are inhibited until the occurence of a
delayed signal derived from the RAS clock chain.
The “gated CAS” feature allows the CAS clock to be
externally activated as soon as the Row Address
Hold Time specification (t_,,,) has been satisfied and
the address inputs have been changed from Row
address to Column address information.

Data Inputs

A write cycle is performed by bringing ( WB/) WE
low during the RAS/CAS operation. The falling edge
of CAS or (WB/) WE strobes data on (Wi) I0iintothe
on-chip data latch. To make use of the write-per-bit
capability (WB/) WE mustbe low as RASfalls. Inthis
case data bits to which the write operation is applied
can be specified by keeping Wi (I0i) high with set-up
and hold times referenced to the RAS negative
transition. For those data bits of Wi (10i) that are kept
low as RAS falls the write operation is inhibited on the
chip. If (WB/) WE is high as RAS falls, the write-| -per-
bit capability does not work and the write operationis
performed for all four data bits.

Data Outputs

The three-state output buffers provide direct TTL
compatibility with a fan-out of a standard TTL load.
Data-out is the same polarity as data-in. The outputs
are in the high-impedance state until CAS is brought
low. In a read cycle the outputs go active after the
access time interval t, . and t, . are satisfied.

The outputs become valld after the access time
has elapsed and remain valid while CAS and GE are

V53C665

low. CAS or OE going high returns them to a high
impedance state. In an early-write cycle, the outputs
are always in the high impedance state. In a
delayed-write or read-modify-write cycle, the outputs
will follow the sequence for the read cycle.

The OE controls the impedance of the output
buffers. In the logic high position the buffers will
remain in a high impedance state.

Whenthe OE inputis broughtto a logical low level,
the output buffers are enabled. Both CAS and OE
can control the outputs. Thus, in a read operation,
either OE or CAS returning high forces the outputs
into the high impedance state.

RAS Only Refresh

Refresh of the dynamic cell matrix is
accomplished by performing a memory cycle ateach
of the 256 row addresses {AO — A7) within each 4
millisecond time interval. Although any normal
memory cycle will perform the refresh operation, this
function is most easily accomplished with
“RAS-only” cycles—RAS-only refresh results in a
substantial reduction in operating power. This
reduction in power is reflected in the | .,
specification.

CAS Before RAS Refresh

CAS before RAS refreshing available on_the
V53C665 offers an alternate refresh method. If CAS
is held on low for the specified period (tg5) before
RAS goes to low, on-chip refresh control clock
generations and the refresh address counter are
enabled, and an internal refresh operation takes
place. After the refresh operation is performed, the
refresh address counter is automatically
incremented in preparation for the next CAS before
RAS refresh operation.

Fast Page Mode

The “Fast Page Mode” feature of the V53C665
allows for successive memory operations at multiple
column locations of the same row address with
increased speed without an increase in power. This
is done by strobing the row address into the chip and
maintaining the RAS signal ata logic 0 throughout all
successive memory cycles in which the row address
is common. This “Fast Page Mode” of operation will
not dissipate the power associated with the negative
going edge of RAS. Also, the time required for
strobing in a new address is eliminated, thereby
increasing the access and cycle times.
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Hidden Refresh

An optional feature of the V53C665 is that refresh
cycles may be performed while maintaining valid
data at the output pins. This is referred to as Hidden
Refresh. Hidden Refresh is performed by holding
CAS atV,, and taking RAS high and after a specified
precharge period (t...), executing a CAS before RAS
refresh cycle. (See figure below.)

This feature allows a refresh cycle to be “Hidden"”
among data cycles without affecting the data
availability.

CAS Before RAS Refresh Counter Test

The internal refresh operation of the V53C665
can be tested by the “CAS BEFORE RAS REFRESH
COUNTER TEST.” This cycle performs READ/
WRITE operation taking the internal counter address
as row address and the input address as column
address.

V53C665

The test is performed after a minimum of 8 CAS
before RAS cycles as initialization cycles. The test
procedure is as follows:

1. Write “0” into all the memory cells at normal
write mode.

2. Select one certain column address and read “0”
out and write “1” in each cell by performing
“CAS BEFORE RAS REFRESH COUNTER
TEST (READ-MODIFY-WRITE Cycle)”.
Repeat this operation 256 times.

3. Check “1” out of 256 bits at normal read mode,
which was written in step 2.

4. Using the same column as in step 2, read “1”
out and write “0” in each cell performing “CAS
BEFORE RAS REFRESH COUNTER TEST.”
Repeat this operation 256 times.

5. Check “0” out of 256 bits at normal mode,
which was written in step 4.

6. Perform the above steps 1 to 5 to the
complement data.

REFRESH CYCLE REFRESH CYCLE

/S /]

e

MEMORY CYCLE
RAS \ /N
&S ~ \
V04~ 104 _ —OPEN+—

VALID DATA-OUT

>__

101515

Hidden Refresh Cycle
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