" VITELIC V53C866 FAMILY

HIGH PERFORMANCE, LOW POWER

64K X 8 BIT STATIC COLUMN

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C866 70/70L 80/80L 10/10L 12/12L
Max. RAS Access Time, (tz, o) 70 ns 80 ns 100 ns 120 ns
Max. Column Address Access Time, (tc AA) 35ns 40 ns 45 ns 85ns
Min. Static Column Cycle Time, (tgyc trc) 45ns 50 ns 55 ns 60 ns
Min. Read/Write Cycie Time, (tRC) 130 ns 145 ns 175 ns 205 ns
LOW POWER V53C866L 70L 80L 10L 12L
Max. CMOS Standby Current, (IDDG) 1.0 mA 1.0 mA 1.0 mA 1.0 mA

Features

a Low power dissipation for V53C866-12
« Operating Current—60 mA max.
« TTL Standby Current—3.5 mA max.
a Low CMOS Standby Current
» V53C866—3.0 mA max.
+ V53C866L—1.0 mA max. o
= Read-Modify-Write, RAS-only Refresh, CAS-
before-RAS Refresh capability
= Static Column Mode operation for a sustained
data rate greater than 22 MHz
» 256 Refresh cycles/4 ms
= Standard packages are 24 pin Plastic DIP and
24/26 pin SOJ.

Description

The Vitelic V53C866 is a high speed 65,536 x 8 bit
CMOS dynamic random access memory. Fabri-
cated with Vitelic’s VICMOS Il technology, the
V53C866 offers a combination of size and features
unattainable with NMOS technology: Static Column
decode for high data bandwidth and clock-free page
operation, fast usable speed, CMOS standby

Device Usage Chart

current, inherently high CMOS reliability, and upon
request, extended refresh for very low data retention
power (V53C866L).

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Static Column
operation allows random access of up to 256 (x8) bits
within a row with cycle times as short as 45 ns.
Because of static circuitry, CAS is not required either
to clock or gate column addresses. Because CASis
not in the critical access time path, system design is
easier, and inherent device speed is more usable.
These unique features make the V53C866 ideally
suited for computer peripherals, control systems and
graphic systems.

The V53C866L-12 offers a maximum data reten-
tion power of 5.5 mW when operating in CMOS
standby mode and performing RAS-only or CAS-
before-RAS refresh cycles. For selected V53C866L
devices with Refresh Interval longer than 4 ms,
consult the factory.

Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P K 70 80 100 120 Low Std. Mark
0°C to 70°C . . . * . . . . Blank

V53C866 Rev.02 June 1990
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" VITELIC
Description Pkg. | Pin Count
Plastic DIP P 24 L
SOJ K 26/24 FAMILY
24 Lead Plastic DIP
PIN CONFIGURATION
Top View
Vss O 1 24 [1Vss
OE [ 2 231108
o1 g s 20107
/02 4 21 [11/0s
/103 0 5 2 201105
s e & 19[1CAS
_OEQ 7 a 18[1As
RAS [ s > 17 [ As
Ao 9 16 [ A4
A2 0 10 151 As
A1 O 11 141 A7
vop [ 12 13 [1 Voo
Absolute Maximum Ratings*
Ambient Temperature
UnderBias ........cccccevveeveeninernennns -10°C to +80°C

Storage Temperature (plastic) ....—55°C to +125°C
Voltage on any Pin Except V,

Relative to Vg
Voltage on V., relative to V¢
Data Out Current
Power Dissipation ..............ccocoiiiiiiniiinnnns 1.0W

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.
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V53C866

DEVICE  PKG. SPEED TEMP.
:I tRa0) pwr L grank (0°C 1o 70°C)
5 g(")ﬁ)ST'C DIP) BLANK (NORMAL)
L (LOW POWER)
70 (70 ns)
80 (80ns)
10 (100 ns)
12 (120 ns)
26/24 Lead SOJ
PIN CONFIGURATION
Top View
Vis 0O 26 [1Vss
OE =2 25 [ 1/0Os
11 3 24 1 1/O7
1020 3 23 1 1¥Os
o3 s 2 ] VOs
o4 s § 21 [ CAS
O
WEL] s § 19 [1 As
RAS[] o 18 As3
Ao 10 1711 Aa
A 1 16 [ As
A1 12 1517 A7
NC O 13 141 Vpp
Capacitance*
T,=25°C, V=5V 110%, Vgg =0V
Symbol Parameter Typ. | Max. | Unit
CIN1 Address Input 3 4 pF
Cinz RAS, CAS, WE, OE 4 5 pF
Cour 10 5 7 pF

*Note: Capacitance is sampled and not 100% tested



" VITELIC V53C866
Block Diagram
64K x 8 DRAM
OE o
WE ©
CAS © L
RAS °% RAS CLOCK CAS CLOCK WE CLOCK OE CLOCK
GENERATOR »| GENERATOR +»| GENERATOR »| GENERATOR
Vpp o—*
Vgg o— l . = 101
DATA /O BUS N —o V02
7o) :
~] coLumn becopeRs BUFFER |- 1o,
—1/
| YO-Y7 I—C Voa
— SENSE AMPLIFIERS
REFRESH
COUNTER
256 x 8
N
AQ o &J @ <+
ww »
A 1 o—b] LI.LL 8 Xo-X 7 o 256
29 N 24 N MEMORY
wo [ V|88 [ ARRAY
»uw
A 6 o—¥ & E g
A g8e
7 o— < <Z‘<
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" VITELIC V53C866

DC and Operating Characteristics (1-2)
T,=0C1t070°C, V=5 V £10%, Voo = 0 V, unless otherwise specified.

V53C866 V53C866L
Symbol Parameter Access Unit | Test Conditions |Notes
Time Min. Max. Min. Max.
T Input Leakage Current -10 10 -10 10 BA | Vgg< Vin<sVop
(any input pin}
o Output Leakage Current ~10 10 -10 10 pA VSS SVour=Vpp
(for High-Z State) RAS, CAS at VIH
70 85 85
IDD1 VDD Supply Current, BO 75 75 mA tac =tre {min.) 1,2
Operating 100 65 65
120 60 60
IDD2 VDD Supply Current, 35 2.0 mA | RAS, CAS at VIH
TTL Standby other inputs > Vg
70 85 85
IDDs VDD Supply Current, 80 75 75 mA tec=tae {min.) 2
RAS-Only Refresh 100 65 65
120 60 60
Vpp Supply Current, 70 60 60
loDa Static Column Mode 80 55 55 mA | Minimum Cycle 1,2
Operation 100 50 50
120 45 45
loos Voo Supply Current, 4 25 mA | RAS=V,, CAS=V, 1
Standby, Output Enabled other inputs > VSS
lbos |Vpo Supply Current, 3 1.0 mA | RAS 2V, 0.2V,
CMOS Standby CAS at VIH’ other
inputs > VSS
VIL Input Low Voltage -1 0.8 -1 0.8 v 3
VIH Input High Voltage 2.4 VDD 24 VDD \ 3
+1 +1
VOL Output Low Voitage 0.4 0.4 A 'OL =42 mA
VOH Output High Voltage 2.4 2.4 v IOH =-5mA
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" VITELIC v53C866

AC Characteristics
Tp= 0°C to 70°C, Vpp =5V £10%, Voo =0V, unless otherwise noted

AC Test conditions, input pulse levels 0 to 3V

70/70L 80/80L 10/10L 12112L
# JEDEC Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max.| Min. | Max. | Min. | Max.
1 | gLRud taas RAS Pulse Width 70 | 75K | 80 | 75K | 100 | 75K | 120 | 75K | ns
2 RLoRLe tae Read or Write Cycie Time 130 145 175 205 ns
3 |thuomie | tme RAS Precharge Time 50 55 65 75 ns
4 | talon tesn CAS Hold Time 70 80 100 120 ns
5 | torich teas CAS Puise Width 25 30 35 40 ns
8 | taiicLs taco RAS to CAS Delay 25 | 45 | 25 | 50 [ 25 | 65 | 30 | 80 | ns 4
7 tWHchz 'RCS Read Command Setup Time o] 0 0 0 ns
8 |t AVAL2 tash Row Address Setup Time 0 0 0 0 ns
9 | tarax 1RAH Row Address Hold Time 15 15 15 20 ns
10 | tou00z Yz OE or CAS to High-Z Dout 0 15| 0| 20| 0 | 25 0 | 3 |ns| 56
1 g0z 12 OE or CAS to Low-Z Dout 0 0 0 0 ns | 5,6
12t v taac Access Time from AAS 70 80 100 120 | ns | 7,89
13 tg1qv teac Access Time from CAS 25 30 35 40 | ns 9
14 tGL1Qv toac Access Time from OE 15 20 25 30 ns 9
15 | tavay tcaa Access Time from Column 35 40 45 55 ns 9,10,16
Address
16 | to smunm) | tRsHE) RAS Hold Time (Read Cycle) | 25 30 35 40 ns
17 twHocL2 lrcs Read Command Setup Time Q 0 0 0 ns
18 | tavan loan Column Address to RAS 35 40 45 55 ns
Setup Time
19 | tg 1ax YLaR CqunLl-\ddress Hold Time 70 80 100 120 ns
from RAS (Read)
20 | toowx tacH Read Commanﬂgld Time 5 5 5 5 ns 1
Referenced to CAS
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" VITELIC V53C866
AC Characteristics (Cont'd.)
70/70L 80/80L 10/10L 12/12L
# JEDEC Symbol Parameter Unit| Notes
Symbol Min. | Max. | Min.| Max.| Min. | Max. | Min. | Max
21 touowx teRH Read Command Hold Time 5 5 5 5 ns 11
Referenced to RAS
22| tguoax LARH Column Address Hold Time 5 5 5 5 ns
from RAS
231 tojav tRAD RAS tc Column Address 20 35 20 40 20 55 25 65 ns 12
Delay Time
24 t AXQX tonA Qutput Hotd Time from 4] 0 0 0 ns
Address Change
25| tanax ton Eta Hold Time from 0 0 0 0 ns
OE from CAS
26| 1 4Ru1 w) tFISH(W) RAS Hold Time (Write) 25 30 35 40 ns
27| ol ywis twor RAS to Write Command 40 45 60 75 ns
Lead Time
28| twi1RH1 tawL Write Command to RAS 25 30 35 40 ns
Lead Time
29| bun1cHl towL Write Command to CAS 25 30 35 40 ns
Lead Time
30| byl wH1 twp Wirite Pulse Width 15 15 20 25 ns
31 twH2wLe twee Write Command 15 15 20 25 ns
Precharge Time
32| twiicLe twes Wirite Command Setup Time 0 o 0 0 ns | 13,14
33 toL1wH1 tweH Write Command Hold Time 15 15 20 25 ns
341 to swH1 twer Write Command Hold Time 55 60 70 80 ns
from RAS
35| tavwie taws Column Address to Write 0 Q 0 0 ns
Command Setup Time
36| twiiax tawn Column Address to Write 15 15 20 25 ns
Command Hold Time
37| tgy1ax tarw Column Address Hold Time 55 60 70 80 ns
from RAS (Write)




" VITELIC V53C866
AC Characteristics (Contd.)
70/70L 80/80L 10/10L 12121
# JEDEC | Symbol Parameter Unit| Notes
Symbol Min. | Max. | Min.| Max.| Min. | Max. | Min. | Max.
38 tovwie tos Data In Setup Time 0 Q 0 0 ns 15
39 tL1Dx ton Data In Hold Time 15 15 20 25 ns 15
40| topownt | tows OE Setup Time from 15 20 25 30 ns
End of Write
4| toyae | toon OE Hold Time from CAS 15 20 25 30 ns
42 tRL2RL2 tHWC Read/Modify/Write 185 210 250 290 ns
(RMW) Cycle Time
43 tRL1F|H1 tRRW RMW Cycle RAS Pulse 125 145 175 205 ns
(RMW) Width
4“4 1o omn toaw RMW Cycle CAS Pulse 80 95 110 125 ns
(RMW) Width
45 tRL1AX tar Column Address Hold Time 120 135 165 195 ns
(RMW}) from RAS (RMW Cycle)
46 tRL1WL2 tRWD RAS to WE Delay 95 110 135 160 ns 13
47 | t AVWL2 tawp Column Address to WE 60 70 80 85 ns 13
Delay
48 tCL1WL2 'CWD CAS to WE Delay 50 60 70 80 ns 13
49 taHewLe town OE to WE Delay 20 25 30 35 ns
50 | twiowe tswe Static Column Mode 45 50 55 60 ns
Write Cycle Time
51 IWHZQV IWP A Write Precharge 20 25 30 35 ns 9,16
Access Time
52 IWL1QV tWR A Write-Read Access Time 85 95 105 115 | ns 9,16
53 | twisgle twon | Write to OE Hold Time 20 20 25 30 ns
54 lRL1 w2 town Delay from RAS to Second 70 80 100 120 ns
Write Command
55 teL1Dx tonr Data In Hold Time 55 60 70 80 ns
Referenced to RAS
56| thy AV(R) tspe Static Column Mode 45 50 55 60 ns
Read Cycle
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" VITELIC V53C866
AC Characteristics (Contd.)
70/70L 80/80L 10/10L 1212L
# JEDEC | Symbol Parameter Unit | Notes
Symbol Min. | Max. [ Min. | Max.| Min. | Max. [ Min. | Max.
571 torowH1 YwHe Write Command Hold Time 0 0 0 o] ns 13
Referenced to CAS
58 tohoRL2 tcrp CAS to RAS Precharge Time | 15 15 15 20 ns
59 | taei1rmt | 'ROH RAS Hoid Time_ 0 0 0 0 ns
Reterenced to OE
80| tq ycHy tchR CAS Hold Time 20 25 30 40 ns
CAS-Before-RAS Cycle
81 | tqocLe tapc RAS to CAS Precharge Time 0 0 0 0 ns
62|t 4m14 tesr CAS Setup Time 10 10 10 10 ns
CAS-Before-RAS Cycle
63| torocle tep CAS Precharge Time 15 15 20 25 ns
tr ty Transition Time 3 50 3 50 3 50 3 50 ns 17
(Rise and Falt Time)
ta Refresh Interval 4 4 4 4 ms 18
(256 Cycles)

2-98



" VITELIC V53C866

Notes:

1.

12.

13.
14.
15.
16.
17.

18.

Iy, is dependent on output loading when the device output is selected. Specified Ipp (max.) is measured with the
output open.

- Ipp is dependent upon the number of address transitions. Specified Ipp (max.) is measured with a maximum of two

transitions per address cycle in Static Column Mode.

. Specified V,_ (min.) is steady state operating. 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.) > Vg and Vi (max.) <V,

- thep (Max.) is specified for reference only. Operation within lgcp(max.) and toap (Max.) limits ensure that thac (Max.)

and t,,,, (max.) can be met. If tacp is greater than the specified thep (Max.), the access time is controlled by toan
andt.,..

- Assumes three state test load of 5 pF and a 380 Ohm Thevenin equivalent.

. Atany given temperature and voltage combination, coincident deselection/selection is permissible for “wire ORed”
devices.
. Assumes that t_, < taap (Max.). If to, . is greater than trap (Max.), 1., will increase by the amount that taap

exceeds t., o (max.).

. Assumes that to. < tacp (Max.). If to. is greater than tacp (Max.), t,,. will increase by the amount that then

exceeds t,., (max.).

. Measured with a foad equivalent to two TTL loads and 100 pF.
10.
11.

Assumes that t, > tap (Max.).
Either t g, or tacn Must be satisfied for a Read Cycle to occur.

Operation within the toap (Mmax.) limit ensures that thac (Max.) can be met. taap (Max.) is specitied as a reference
point only. if t,, is greater than the specified taap (Max.) limit, the access time is controlled by toaa @Nd te, e

twes twicr tawp Tawp @nd oy @re not restrictive operating parameters.

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

tng and t,, are referenced to the latter occurrence of CAS or WE.

Access time is determined by the longest of toanr twpa @nd by,

t; is measured between V (min.} and V| (max.). AC measurements assume t;=5ns.

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.




" VITELIC V53C866
Waveforms of Read Cycle
tRC (2)
Fr tRAS (1) —™
AAS M T \ /
L N — tCRP (58)
e IRSH(R)(16) ~
) tCSH (4)
tCAS (5)
Vg — —* 'RCD (6) fe——— 'ROH(60) —* j
CAS Vi — N Jﬂ
tRCS (7, L ™ [ 'RRH 1
v ( »} \1 tRCH (20) . | ( \)
— Vg —
WE _
Vi / 7 'CAR(18 | *] y\\
VRAD (23) | i {AAR (19) — L ARH (22)
t RAH (9) —
tASR (8) > e r
Vig — X
Address /1M — ROW COLUMN OO0
— 1CAC (13) —™ =1 LOHA (24)
a——1CAA (15) — - 1HZ (10) ™
tRAC (12) — ™
VoH— Y
Vo vgt— LA DATAQUT —
-tz (1) f*—— tOH (25) ™
Vi — > LOAC (14) }+'f 'HZ (1)
OE v, — \ \L
1012 01
Waveforms of Write Cycle (CAS-Controlled)
tRC (2 1
-——— ————— ———— tRAS( ) B tRP (3)4>!
(1) *] ,
RAS Vig — \ ; 1~
Vi — X £ lcrRPs8)
f*— 'RSH (W)(26) T -
| | tCSH (4) |
v N — 'RCD (6) ‘4"“—* LCAS (5) |
_ VYmu— ‘ !
CAS V. — J
T ‘cwuzo)——>l
“( tRWL (28)
t
v ‘ WOS (32) =+ WCH (33)
WE ‘M — o tweeo ™
V"_ - l A I /7
M- ~ twCR (34) >~
tRAH (@) (= tARW @7) ‘
s > i |
Viyg — C
paess Y1~ YpowXX_eorumn  XI0UOOUCGU0OOL 00000,
T tawsen T T tawen
» 'DH(39) re—
v ‘ tDS (38) = - 1
H— / ¥ .
o v - x DATAIN , High-Z
* L—rtDHR (55} |
Yowswo) > - = LCON (41)
— V- i 7
OE v, — \
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" VITELIC V53C866
Waveforms of Write Cycle (WE-Controlled)
tRC (2)
tRAS (1) RP (3) -
— Vg — T F_\
RAS v, _ g £ \
[ tmSHW)(26) tCRP (58) -
: ] tCSH(4) — ™ ’I
— Vi nilisll ] fors(® T
CAS v, — \& 3/
towLoy ™ ™
M tRWL(28)

re— L WDR (27) — *— twP(30)
WE VM IARRRRAY T/ L1

M 'wcR (34)

f-—————— —
LRAH (9) —ml  je— tARW (37)
LASR (8)—»f |e— | [

Viyg — y \ !
Address H
v = XpowXX__coumn  XOOUO0IOTOGOLTUGUII0N

t <——>l
ANS (3] LAwH (36) ™

L‘ DH (39) 1

DATAIN

s (38)

High-Z

ot

YHZ (10)
OE Vi _
Vi — / / 101203

Waveforms of Read-Modify-Write Cycle

tRWC (42)
v ( tRAW (43) tRP (3) >
N I
IH
RAS v — /- GRP(58) \
= tRCD (6) i tcaw (49)
C_AS xIH - } ]
[[— N
LcwD (48) - — 'RwL(28) >~
YRWD (46) :j““ towL(zo) — ™
—> ke— tRcs (7) J7twp(30)
= Viy —
WE v, — / / / /
7 YAR (45) | g
LRAD (23) tawp (a7 |
t RAH (9)~> -
ASR (8) > ! AWH (38)
Vig — 4 Y
pasross Yot~ Waowi(X{_ oo || XOOOUOOOOI0
' > ey
tcaa(15) CAC (13) a——t DH (39)
ke— 1RAC (12) — tDs (35) — -— :
Vi Von — 4 4 \ .
o v T ———X oA} High-Z
Lo tz () - ha— t OH (25)
toAC (14) e o tHZ (10)
tOWD (49)

1012 04
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" VITELIC

Waveforms of Static Column Mode Read Cycle

I

V53C866

tRAS (1) A (= IRP (3)-
V- T
RAS ' — N " y \
le-tRCD (6) ] L CRP (58)
ahs v \ /f
w X -
> le— tRSC (7) —» e LRCH (20)
— Vy— 7 { 7 i 1 i i
WE —
Vi / / tRRH (21)
e—— ! ARR (19)
. LRAD (23) LHZ (10)
RAH (9)— t CAR (18
v VASR (8)— ba— 'SRC (56) —>| Q(‘ ) t AFltH 22)
J— 1
Address ™M T ROW COLUMN ¢ )X COLUMN 1 X COLUMN 2 COLUMN n
Vi h y
tCAC (13) - e | e 1CAA(15)
tCAA(15) tCAA(15) LCAA(15) b
t RAG (12— _‘2AHE4_) Jg‘AHgﬂ _‘.?AH@ _LO‘AH (24)
[1[e] -\
Vv _ 1} e—
VOH_ 5( Doyt0 )§ Doyr! )! Doyt2 XDOUTN J:
oL ! A=
Yizan > - toH (23)
v | toac (14) H—_’ 1HZ (10)
- H— N\ \
1012 05
Waveforms of Static Column Mode Write Cycle (CAS-Controlled)
tRP (3
[ tRAS (1) Y &l
— Ym— T
RAS v, — \‘\ — —/ ‘tCRP(s8)
LRSH (W)(26) t"’—d’ >
S tce (63 CP (63)
re—URCD (6) tcAs
tCAS (5)j Aol > e tCAS(5)
e ViH— *
CAS V”_ — ’ . \K J
{ t COH (41)
v twes (32)\ll<>v re——twecH (33) — ™
— ViH —
WE v A\ ’ 4 ; ; )7_
I " P,
e TARW (37)‘%~ [
tRAH (9)—>J ‘Aws(as)ﬁ “‘ S e B s
t ASR (8) |t 36) et - LAWH (36) LAWH (36)
Vi — ) \
Address H
vy — 1 ROW coL 1 coLn \ \(
DH (39) 'DH (39) l=— tpH (39) F*
1
v tps (38) 'ps (a8) ™ L'DS (38)
o v — IQ( Dy " High-Z
I t
OWS (40)
\ 1% 7 |
— Viu— { ,7 ]
1012 06
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" VITELIC V53C866
Waveforms of Static Column Mode Write Cycle (WE-Controlled)
tRas (1) | tRP (3)
WV, — =
RAS M~ \ . \
= Wy ———> tcep 9
RCD (5)
— Viy — 1
s 11~ \ B oy
e— t SWC (50) —»~ e—1 RwL_ (28)

e [ T
we v = [/ //*SL //// i VT
F‘;eu=lW(a7)—>

‘Aws (35) L aws (35) ]
‘ 1 RAH (9)—-
ASR (a)_’l ‘ AWH (36) [— tAWH (36)

v Ty
Address v'” _ )d ROW | coLo X & coL1
IL N

tDH @0) "  'DH (30) f- —= r tDH (30)

v 'ps (38) tDS (38) —m~ L DS (38)
_ H —
n vy _ Din? O 3

IL

tHz (10)

oE M= 77/} h

taws (35)

'

[ 'AWH (36)

101207
Waveforms of Static Column Mode Read-Write-Read Cycle (CAS-ControIIed)
tRP (3
tRAS (1) =
RAS Vi — \
vy — \
CAS (5) tcas ) 1
v r=tRCD (6) - tep (ea)——| j CP (63)
— V= CAS 5
CAS v, — \ ®
Y wHe (57) I*
t
1 t wes (3:‘)'0” ©3) Yres (17)
RES M ' RCH (20) K tcwuzg)
— Vi — 4 = twp (30
we ' = ///1/) f
'RAD (23) LagR 09 s (9 t
[a—1 OH (25)
1 RAH (9)—» — t
tASR (a)—(—) LT“ AWK 1(36) — :t OHA (24)
Vig — t r
Address V'H _ X row 0 COLUMN 0 COLUMN 1 X COLUMN 2
IL I ; —
f‘*’l CAA(16)
'cAG (13) "l [*— tonae) armal twa (51)
tean (1) le—e '03(39)—’ "_‘WRA(SZ)I" CAA(15)
= 'RAC (12) =] “ [: ™1 pH (39,
Vo —
1o v vo': _ I:’OUT l om ] : Dout : v
o

It
Wz any—= e J tiz gy
e L OH (25)
tcac (19)

{lo;\c 14) oo
Vg —
OE vy, — \\
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" VITELIC
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V53C866

Waveforms of Static Column Mode Read-Write-Read Cycle (WE-Controlied)

RAS

CAS

Address

1O

ViH
L

Y

tRAS (1) tRP (3)

_ ———q\

‘——q tRCD (6}

| 1RCS (7) # twP (30) o
taRR (19 ] t AWS (35)
t ——
ASR (8) ™ ™ [——{1 QAD (23) r—bl t AWH (36) -~
—> = tRAH(9) — = loHaey

— T —
_ KX)]F ROW COLUMN 0 COLUMN 1 COLUMN 2

l H N ——

K CAC (13) - ‘OHA(Z‘i)_ :pr(sn

‘lfiAusy le— = DS (38 ™ WRA®Z) CAA(15)

RAC (12)~—* 1 OH (39
VoH — — % Y
N .\DOUT { O Dout Apr—
oL
- ' WOH (53) le— tom 25
tizan e 1OH (25)
OAC (14) 'Hz (10) '0AC (14) f— tHz (10)

Vig — \

Vi

Waveforms of RAS-Only Refresh Cycle

RAS

CAS

WE

Address

o

1012 09

— =
- AN AALAALALALERARARARARUERRRNAY

RO

)

W

R X

High-lmpedance

JANAEARLARRRRRARANAN

ANRRARAN

AN
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" VITELIC V53C866
Waveforms of Hidden Refresh Cycle (Read)
I 'AC (2) f 'R (@)
v M thasy T AP g W
Zze YH— T Y
RAS v ' _ \ \_
—— tARR (19) ———— ]
=—tRCD (5) t RSH (R)(16) t CHR (81) [*— 1 CRP (58) —™
t cRpP (58) I‘" t RAD ;2%/)\H (18) ™™
e YH — y
CAS y, — Z/ L
tasR(g)—> e
v © — | tRAH (@) —> = LARH (2)
H— { ROW Bk
s 1~ TR 588 | X000 0000
t t
. RCS (17) ’ | | ~—= ! RRH (21)
o ViH— t
WE v — <t | XSS TTTTTTT
'0AC (14)
— Vi — ™ ™ 'ROH (60)
e
—of

CAC(13 ¢ . tHz (10)
, taAc (12) e 1tz 1) HZ (10) —4
CH— {
o y_ @\ Bour )—

oL 10121

Waveforms of Hidden Refresh Cycle (Write)

tRe @) ‘ YRC (@) — ™

4 'RAS (1) —— |=-'RP (3) = r&———— tRAg (1) TRP (3~
E— —'l;;—,
RAS v, _ ) ) - A\

AR ) ™
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Waveforms of CAS-before-RAS Refresh Cycle
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Functional Description

The V53C866 is a CMOS dynamic RAM optimized
for high bandwidth and low power applications. ltis
functionally similar to other dynamic RAMs. The
V53C866 can either read or write eight bits of data at
a time by multiplexing a 16-bit address into an 8-bit
row and an 8-bit column address. The row address
is latched by the Row Address Strobe (RAS). The
column address, however, is only latched during a
Write cycle by either Column Address Strobe (CAS)
or Write Enable (WE), whichever occurs last. During
a Read cycle, the column address is not latched and
continuously “flows through” the internal input
latches. Access time is primarily dependent on a
valid column address. CAS acts as an output enable
signal in the access path.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
To ensure proper device operation and data
integrity, a memory cycle must not be ended or
aborted before fulfiling the minimum 1, timing
specification. Also, a new cycle mustnotbe initiated
until the minimum precharge time, tRP/tCP, has
elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS
operation. The column address is not latched and
must be held valid until D, ,; becomes valid. /O is
controlled by the Output Enable (OE) and CAS. This
relationship is discussed in the 1/0O Operation
paragraph.

Write Cycle

A Write cycle is performed by taking WE and CAS
low during a RAS-initiated cycle. The column
address is fatched by the later of either WE or CAS
going low. The input data must be valid at or before
the falling edge of WE or CAS, whichever occurs last.
Consequently, the cycle can be WE-controlled or
CAS-controlled. In a CAS controlied Write cycle
where the leading edge of WE occurs prior to or
coincident with CAS low transition, the 1/O pin will be
in the High-Z state at the beginning of the Write cycle.

V53C866

Terminating the Write with CAS going high will
maintain the I/O pins inthe High-Z state. Terminating
the Write cycle with WE going high allows the output
to go active and starts a Read (Read after Write). If
an input cycle is desired immediately after
terminating a Write with WE gaing high, OE may be
brought high to prevent the outputs from being in the
active state and to allow inputs on the I/O lines.

The V53C866 incorporates a self-timed write
feature that simplifies the system interface and
optimizes data bandwidth. After the Write has been
initiated, the V53C866 internally completes the write
action and unlatches the address and data latches to
be ready for the next input/output cycle. This
eliminates the need for long address and data hold
times during Write operations and allows a
subsequent column address to be applied earlier.
The write pulse width, write precharge and hold time
are minimized, providing maximum flexibility in
system design.

Refresh Cycle

To retain data, 256 Refresh Cycles are required in
each 4 ms period. There are two ways to refresh the
memory:

1. By selecting each of the 256 row addresses
determined by AG through A7 at least once every
4 ms. Any Read, Write, Read-Modify-Write or
refresh cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
is low during the falling edge of RAS, CAS-befare-
RAS refresh is activated. The V53C866 will use
the output of an internal 8-bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a refresh mode only, and no
data access or device selection is allowed.
Therefore, the state of D, will remain at High-Z. A
CAS-before-RAS counter test mode is provided to
ensure reliable operation of the internal refresh
counter. The user can use the counter test mode to
execute 256 consecutive Write cycles and then
verify the written data by applying 256 consecutive
Read cycles. In this mode, the V53C866 ignores
external row/column addresses and takes the output
from the internal counter instead.
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Data Retention Mode

The V53C866 offers a CMOS standby mode that is
entered by causing the RAS clock to swing between
avalid V, and an “extra high” V|, within 0.2 V of Voo
While the RAS clock is at the “extra high” level, the
power consumption is reduced to the low CMOS
standby level (1,,¢)- Overall |, consumption when
operating in thls mode can be calculated as follows:

x (!

(tag) X (Ippy) + (taxtae) X (Ippe)

tFlX
Where t.. = Refresh Cycle Time
tox = Refresh Interval / 256

Static Column Mode Operation

Static Column Mode operation permits all 256
columns within a selected row of the device to be
randomly accessed at a high data rate. Read, Write
and Read-Write-Read cycles can be performed
during Static Column operation. The row address is
internally retained by maintaining RAS active.
Following the entry cycle into Static Column mode,
data are accessed by simply changing the column
address. Because the column address buffer acts as
transparent or flow-through latches, access begins
from a valid column address. Thus, the V53C866
behaves like a Static RAM for multiple column
accesses within _an active row that has been
accessed by RAS. Static Column mode allows
mixed Read and Write cycles.

Static Column Mode provides asustained data rate
of over 22 MHz (x 4 bits) for applications that require
high bandwidth. The following equation can be used
to calculate the data rate achievable:

256
Data Rate =
tac + 255 X 15

I/O Operation

The V53C866 Input/Output is controlled by OE,
CAS, WE and RAS. A RAS low transition enables
datatotransferinto and from a selected row address.
A RAS high transition disables data transfer and
latches the output data if the output is enabled. After
amemory cycle is initiated with a RAS low transition,
a CAS low transition or CAS low level enables the
internal /O path. A CAS high transition or a CAS

V53C866

high level disables the I/0 path and the output driver
ifitis enabled. A CAS lowtransition while RAS is high
has no effect on the 1/O data path or on the output
drivers. An OE low transition or an OE low level
enables the output drivers when the I/O data path is
enabled. An OE high transition or an OE high level
disables the output driver but does not affect the data
stored in output latches. Ifa WE low transition occurs
after the CAS low transition such that the output
driver is enabled prior to the WE low transition, it is
necessary to use OE to disable the output drivers
prior to the WE low transition to allow Data In Setup
Time (t,¢) to be satisfied.

Power-On

After application of the V; supply, an initial pause
of 200 ps is required followed by a minimum of 8
initialization cycles (any combination of cycles
containing a RAS clock). Eight initialization cycles
are required after extended periods exceeding the
Refresh Interval of bias without clocks.

During Power-On, the V|, current requirement of
the V53C866is dependent on theinputlevels of RAS
and CAS. IfRAS is Low during Power-On, the device
will go into an active cycle, and |, will exhibit current
transients. It is recommended that RAS and CAS
track with V., or be held ata valid V,, during Power-
On to avoid current surges.

Table 1. Vitelic V53C866 Data Output
Operation for Various Cycle Types

Cycle Type Doy State
Read Cycles Data from Addressed
Memory Cell
CAS-Controlled Write High—-Z

Cycle (Early Write)

WE-Controlled Write
Cycle (Late Write)

Read-Modify-Write
Cycles

Active, not valid

Data from Addressed
Memory Celi

Static Column Mode Read  Data from Addressed
Cycle Memory Cell

High-Z

Static Column Mode Write
Cycle (Early Write)

Static Column Mode Read-
Modify-Write Cycle

RAS-only Refresh

CAS-before-RAS
Refresh Cycle

CAS-only Cycles

Data from Addressed
Memory Cell

High-Z

Data remains as in
previous cycle

High-Z
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