V53C129A FAMILY PRELIMINARY
HIGH PERFORMANCE, LOW POWER

128K X 8 BIT FAST PAGE MODE

CMOS DYNAMIC RAM WITH

WRITE-PER-BIT CAPABILITY

" VITELIC

HIGH PERFORMANCE V53C129A 70/70L 80/80L 10/10L
Max. RAS Access Time, (tgac) 70 ns 80 ns 100 ns
Max. Column Address Access Time, (tC A A) 35ns 40 ns 45 ns
Min. Fast Page Mode Cycle Time, {tpc) 45ns 50 ns 55 ns
Min. Read-Write Cycle Time, (tRC) 130 ns 150 ns 180 ns
LOW POWER V53C129AL 70L 80L 10L
Max. CMOS Standby Current, (IDDG) 1.0 mA 1.0 mA 1.0 mA

Features features: Fast Page Mode for high data bandwidth,
fast usable speed, CMOS standby current and, on
request, extended refresh to 32 ms for lower power
or portable applications.

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random access of up to
512 (x8) bits within a row with cycle times as short as
45ns. Because of static circuitry, the CAS clock is
not in the critical timing path. The flow-through
column address latches allow address pipelining
while relaxing many critical system timing require-
ments for fast usable speed. These features make
the V53C129A ideally suited for graphics, digital
signal processing and high performance computing
systems.

The V53C129AL-10 offers a maximum data
retention power of 5.5 mW when operating in

m Low power dissipation for V53C129A -10
» Operating Current—75 mA max.
» TTL Standby Current—2.0 mA max.

= Low CMQOS Standby Current
* V53C129A—1.5 mA max.
* V53C129AL—1.0 mA max. -

» Read-Modify-Write, RAS-only Refresh, CAS-
before-RAS Refresh capability

= Fast Page Mode operation for a sustained data
rate greater than 25 MHz.

s 512 Refresh cycles/8 ms.

» Standard packages are 24 pin Plastic DIP and
26/24 pin SOJ.

s Write-per-bit capability

Description

Power ed by | Cm ner

The Vitelic V53C129A is a high speed 131,072 x 8
bit CMOS dynamic random access memory. Fabri-
cated with Vitelic’s VICMOS ill technology, the
V53C129A offers a combination of size and

Device Usage Chart

CMOS standby mode and performing RAS-only or
CAS-before-RAS refresh cycles. For selected
V53C129A/L devices with Refresh Interval longer
than 8 ms, consult factory.

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

V53C129A Rev. 02 June 1990
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" VITELIC
v 5 3 C
FAMILY
Description Pkg. Pin Count
Plastic DIP P 24
SOJ K 26/24
24 Lead Plastic DIP
PIN CONFIGURATION
Top View
W1/101 O 1 24 [ Vss
W2/I02 [ 2 23 [ Ws/iOs
Wws/I03 O3 22 [ W7/107
Wa/l0s [ 2 21 [ We/lOs
WBMWE 0 5 % 20 ws/0s
RAS [s & 1e[JcAs
NC O 7 o 81 OE
Ao s g 17 [0 Ae
A1 Qo 16 1 A7
Az [J w0 15 [1 A6
A3 (11 14 [ As
Voo [ 12 13 [ Aa

Absolute Maximum Ratings*

Ambient Temperature
Under Bias ......cccceeeveerecmeeeencnenns —10°C to +80°C
Storage Temperature (plastic) ....—55°C to +125°C
Voltage on any Pin Except Voo
Relative to Vg
Voltage on VDD elatlve to Vss
Data Out Current
Power Dissipation ........ccccoeveenieninnniceincne 1.0W

.=1.0t0 +7.0V

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

V53C129A
1 2 9 A
] = | |
DEVICE PKG. SPEED | TEMP.

pwr. L BLANK (0°Cto70°C)
t BLANK (NORMAL)
L (LOW POWER)

trac)
P (PLASTIC DIP) :J
K (SOJ)

70 (70 ns}
80 (80 ns)
10 (100 ns)
26/24 Lead SOJ
PIN CONFIGURATION
Top View
W1/101 [ 1 26[1 Vss
W2/02 [ 2 25 ] Ws/IOs
W3/103 O 3 2411 W7/I07
Wa/no4 O 4 23 [1 We/lIOs6
WB/WE 05 x 22 [1] Ws/IO5
RAS s < 2111 CAS
o _
NC e 8 19 [1 OE
Ao [ o > 18 As
A1 OO 10 700 A7
A2 [ 1t 161 As
A3 [ 12 50 As
Vobo O 13 14 As
Capacitance*
T, =25°C, Vy, =5 V +10%, Vgg=0V
Symbol Parameter Typ. | Max. | Unit
C|N1 Address 3 4 pF
Cin2 RAS, CAS, WE, OE 4 5 pF
Cout 1o 5 7 pF
*Note: Capacitance is sampled and not 100% tested
Truth Table for Write-Per-Bit Function
At the falling edge of RAS
CAS WB/WE | Wi/IOi (i=1~8) Function
H H Don't Care Write Enable
H L 1 Write Enable
0 Write Mask
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" VITELIC V53C129A

Block Diagram
128K x 8
OE o
O
CAS o
RAS b—]: RAS CLOCK |—‘ CAS CLOCK WE CLOCK OE CLOCK
GENERATOR »| GENERATOR GENERATOR »| GENERATOR
Vpp o—»
Vss l ——o /04
DATA IO BUS |-—o 110
B Iégen :
————— NJCOLUMN DECODERS U L o 10,
v Yo7 v ——o 1/0g
- »| SENSE AMPLIFIERS
REFRESH

COUNTER
256 x8

-
]

ACl o—4 g:’g:’ d
W
At o—s] te) Xo-Xg 2 |52
. 28 —N 28 N MEMORY
. e ———— 88 —, 1 ARRAY
w
A7 o—»f Eg a
Q
Ag o s <<Z(
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“r’ VITELIC

DC and Operating Characteristics

T,=0°Cto 70°C, Vpp, =5V 310%, Vgg =0 V, unless otherwise specified.

V53C129A

V53C129A V53C129AL
Symbol Parameter Access Unit | Test Conditions | Notes
Time Min. | Typ. | Max. | Min. | Typ. |Max.
L Input Leakage Current -10 10 -10 10 HA VSS SViNS Voo
(any input pin)
‘1_0 Qutput Leakage Current -10 10 -10 10 uA VSS < VgUT < VDD
(for High-Z State) RAS,CAS atV
IDD1 VDD St_:pply Current, 70 95 95 .
Operating 80 85 85 mA tRc =tae (min.) 1,2
100 75 75
lDDZ VDD Supply Current, 2.0 2.0 mA | RAS, GAS at VIH
TTL Standby other inputs 2 Vgq
lhos | Vob Supply Current, 70 85 85 ‘
RAS-Only Refresh 80 75 75 mA tac =tre (min.) 2
100 65 65
VDD Supply Current, 70 75 75
IDD " Fast Page Mode 80 65 65 mA | Minimum Cycle 1,2
Operation 100 60 60
IDDS VDD Supply Current, 3.0 2.0 mA RAS=V|H, CAS=V"_ 1
Standby, Output Enabled other inputs > VSS
Ioos | Voo Supply Current, 1.5 1.0 mA | RAS = VDD -0.2V,
CMOS Standby CAS at VIH all other
inputs > VSS
V“_ Input Low Voltage -1 0.8 -1 0.8 \" 3
VIH Input High Voltage 2.4 VDD 2.4 VDD Vv 3
+1 +1
VOL Output Low Voltage 0.4 0.4 v IOL =42 mA
VOH Output High Voltage 2.4 2.4 A IOH =-5mA
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" VITELIC V53C129A

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

AC Test conditions, input pulse levels 0 to 3 V

70/L 80/L 10/L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max. | Min. | Max.

1 tRL1RH1 ‘RAS RAS Pulse Width 70 75K 80 75K 100 75K ns

2 tHLzRLz ‘Rc Read or Write Cycle Time 130 150 180 ns

3 1 touomle 1™ RAS Precharge Time 50 60 70 ns

41 toscms tes CAS Hold Time 70 80 100 ns

5 | toLicm toas CAS Pulse Width 20 20 25 ns

6 taLicLs taco RAS to CAS Delay 20 50 20 60 25 75 ns 4

7 twHocLe tacs Read Command Setup Time 0 0 0 ns

8 tAVRL2 tasR Row Address Setup Time 0 0 ] ns

9 taL1AX teaH Row Address Hold Time 10 10 15 ns

10 taveLe tasc Column Address Setup Time 0 0 o] ns

11 toLiax tCAH Column Address Hold Time 15 15 20 ns

12 | o 1ruiRy | RSHER) RAS Hold Time (Read Cycle) 20 20 25 ns

13| toromie teap CAS to RAS Precharge Time 5 5 10 ns

14 [ torowx tach Read Commanﬂﬂd Time [ 0 (o] ns 5
Referenced to CAS

15 ‘Rszx t2RH Read Commanﬂ)ld Time ¢} 0 0 ns 5
Referenced to RAS

16 | toripme | trow RAS Hold Time 10 10 10 ns
Referenced to OE

171 tanav toac Access Time from OE 20 20 25 ns

18| toav teac Access Time from CAS 20 20 25 ns | 67

19 toiav trac Access Time from RAS 70 80 100 | ns | 689

20 tavav tean Access Time from Column 35 40 45 ns |6,7,10
Address

21 | g 4ax Yz OE or CAS to Low-Z Output 0 0 0 ns 16
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“P’ VITELIC V53C129A
AC Characteristics (Cont'd.)
70/L 80/L 10/L
# | JEDEC | Symbol Parameter Unit| Notes
Symbol Min. | Max. | Min. | Max. | Min. | Max.
220 toywaz | thz OE or CAS to High-Z Output 0 20 0 20 0 20 | ns| 16
23 taL1ax tR Column Address Hold Time 55 60 75 ns
from RAS
24 taL1AV tRAD RAS to Column Address 15 35 15 40 20 55 ns 1
Delay Time
25 | t) 4RH1 W) tFlSH(W) RAS or CAS Hold Time 20 20 25 ns
in Write Cycle
26 |ty 1cHl tow Write Command to CAS 20 20 25 ns
Lead Time
27 | twuice twes Write Command Setup Time 0 0 0 ns | 12,13
28| 1o qwH1 tweH Write Command Hold Time 15 15 20 ns
29 | Y 1wH1 twp Write Pulse Width 15 15 20 ns
30| g 1wH1 twer Write Command Hold Time 55 60 75 ns
from RAS
31| Yty 1RHA tawl Write Command to RAS 20 20 25 ns
Lead Time
32| tyywie ths Data In Setup Time 0 0 0 ns 14
33 twi1DX ton Data in Hold Time 15 15 20 ns 14
34| tyiicle | twon | Writeto OF Hold Time 20 20 25 ns | 14
35| tauopx toED OE to Data Delay Time 20 20 25 ns 14
36| thome | tawe | Read-Modify-Write 185 205 245 ns
(RMW) Cycle Time
37| tgi1RH1 teaw Read-Modify-Write Cycle 125 135 165 ns
(RMW) RAS Pulse Width
38| 15 w2 tewp CAS to WE Delay 50 50 60 ns 12
39| toqwiz | 'mwo | RASto WE Delayin 100 110 135 ns | 12
Read-Modify-Write Cycle
40| 1o 1cHl tcrw CAS Pulse Width (RMW) 75 75 90 ns
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" VITELIC V53C129A

AC Characteristics (Contd.)

70/L 80/L 10/L
# | JEDEC | Symbol Parameter Unit| Notes
Symboi Min. | Max. | Min. | Max. | Min. | Max.
41 tavwiz tLwp Col. Address to WE Delay 65 70 80 ns 12
42 teLocLe o Fast Page Mode 45 50 55 ns
Read or Write Cycle Time
43 tonecLe tCP CAS Precharge Time 10 10 10 ns
44 tAvRHI tcaR Column Address to RAS 35 40 50 ns
Setup Time
45 tCH2Qv tc AP Access Time from 40 45 50 ns 7
Column Precharge
46 taL1DX toHR Data in Hold Time 86 60 75 ns
Referenced to RAS
47 tcLIRL2 tesr CAS Setup Time 10 10 10 ns
CAS-before-RAS Refresh
481 thuoclo tapc RAS to CAS Precharge Time 10 10 10 ns
49 tRL1CH1 tcHR CAS Hoid Time 30 30 30 ns
CAS-before-RAS Refresh
50 teLocLe tocm Fast Page Mode 95 100 105 ns
(RMW) Read-Modify-Write Cycle Time
51 twLiRLe twes Write-Per-Bit Set-Up Time 0 0 0 ns
52 tg iwH1 twen Write-Per-Bit Hoid Time 10 10 15 ns
53 tOMVARL2 twos Write-Per-Bit Selection 0 0 0 ns
Set-Up Time
54 tRL1DMX twoH Wirite-Per-Bit Selection 10 10 15 ns
Set-Up Time
tr tr Transition Time 3 50 3 50 3 50 ns 15
(Rise and Fall)
ta Refresh Interval 8 8 8 ns 17
(256 Cycles)
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“" VITELIC V53C129A

Notes:

1.

@ N o o»

10.

12.
13.
14.
15.
16.
17.

. Assumes thatt,

I is dependent on output loading when the device output is selected. Specified 1,,{max.) is measured with the
output open.

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

transitions per address cycle in Fast Page Mode.

. Specified V,_{min.) is steady state operating. During transitions, V, (min.) may undershootto—1.0 V for a period not

to exceed 20 ns. All AC parameters are measured with V, (min.) 2 Vs and V,, (max.) < Voo

- tacp (Max.) is specified for reference only. Operation within t, ., (max.) limits insures thattg, (max.) and t,, , (max.)

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

. Either tpp,, or to,, must be satisfied for a Read Cycle to occur.
. Measured with a load equivalent to two TTL inputs and 100 pF.
. Access time is determined by the longer of t_, ,, tcac OF tepp-

. Assumesthatt_,, <to,o(max.). Iftg,,is greater thantg, o (max.), tp, . will increase by the amount thattg,, exceeds

t max.).

RAD (

aco Stacp (Max.). Ifty.,is greater than taop(max.), taas will increase by the amount thatt, . exceeds

tacp (Max.).

Assumes that tg,p 2 to,p (Max.).

. Operation within the t,, (max.) limit ensures thatt_, (max.) canbe met. t.,,, (max.) is specified as a reference point

only. If to, is greater than the specified t ) (max.) limit, the access time is controlied by t,, and t -
twes tawo' tawp @Nd towp are not restrictive operating parameters.

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

tyg and t,,, are referenced 1o the latter occurrence of CAS or WE.

t; is measured between Vi (min.) and V, (max.). AC-measurements assume t; = 5 ns.

Assumes a three-state test load (5pF and a 380 Ohm Thevenin equivalent)

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.
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" VITELIC V53C129A

Waveforms of Read Cycle

trc(2)
tRAs (1) [e— tRp (3)—
fAs VM — S tAR (23— Z +
Vi — —
tesh (@) -
tCRP(iS)*T‘*_’ [¢—— tRco () ——®|¢————— tRsH (R)(12) tcRe (13)
— VM — teas (5)
&, N [ 11/ N\
L — [e—tRAD (24)—%
trat (9) - TCAH (11)
tasR (8) + [+ tascio
Viy — T N
— oot KX oo CXR XK XU KXIKKTN
L — 1 1
d ! tcan (a4) -+ te-tRCH(19)
l‘-—"— 1rcs (7) tRRH (15)
—— Vpy
wwe LS T i
L —
- tRoH (16)
1caa (20)
— Vg — 1 > r
& = [T LA
L —
aa tcac (18) thz (22)
tRac (19) tHz (22) ———]
i YOH—
wiioi o VALID DATA-OUT —
oL —
le— 1tz 21) 105101
Waveforms of Early Write Cycle
tre (2
tRAS (1) trp (3)—
Y — tAR (23)
RAS
v — \ N
1csH (a)

tcre (13)—1‘—’ treo 6) tRsH (wi2s) t<——*— tcRe (13)
ViH — \ tcas 5) / /
CAS
" )\ | \

T

g tcAR (44)
1RAH (9) -tean (1)

tasR (8) -» 'fsc (10)

Vig — T T

ADDRESS v'” ROW ADDRESS KXX COLUMN ADDRESS )<><>O<X><><><><X><X
IL — fl L

[— tRAD (24) ¥ I }4———4— tweH (28)

w0 = NN I L T 7777777777
= = 77T T T T TT T T77777
twos (53) |<—> tps (32) -’DHFIL(:DJH— toH (33) ¥

Vi — p B
WifIOi V'“ /77 ; X' MASK DATA-IN i><Z>§ VALID DATAIN HIGH-Z
L — I~
1051 02
twoH (54) —I‘—’
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" VITELIC

Waveforms of OE-Controlled Write Cycle

V53C129A

tRe (2)
tRas (1) tRp (35—
s Vip — S AR (23)
Vi — | W
IcsH 4 |
terp (13)—T‘—> RCD (6) tRSH (Wy(12)———————> I‘———’h temp (13
s ViH — \ tcas (5) / f
s R \
T
1o 1RAD (24) > tCAR (44)
tRaH (9) L fe———tean 1y
tasr (8) > tasc (10)
Vig —
ADDRESS VIH ROW ADDRESS m COLUMN ADDRESS m:xxm(xxxx
w—
[e——towL (26) —™
twes (51) [&——— tRw1 (31)——*1
- tweH (52) le— twp (29)
—— Yy —
e [// R X////// [/
Vi — N
YwoH (34)
_ Vy —
% [T N7
i — toeD (35)
twos (s3) 1 WDH (54) . [4— 1pH (33—}
»| DS (32)
Vi, — |
w— F
105103
Waveforms of Read-Modify-Write Cycle
tawc (36)
tRAw (37) —tre (3)
s Vi — S tAR (23—
Vii — |
tesH (4 : + .
teRp (13) r¢——Rep (6) RSH (W)(25) [+ torP 113y
—— VH — tcrw (40)
CAs 7 \ f \
Vi —
tRAH (9) Loan (1)
tASR (8) -14—“ —» ’fsc (10)
Vi — ROW F COLUMN :XXXX
ADDRESS M ADDRESS ADDRESS
T
tawp (a1) towL (26)
tRAD (24} }‘ towp (3s) le—trwi 31)
was (51) > tRwD (39) twe (29)
eV — \
wwe v [//X L/
ViL — le—— tean 20—
twBH (52) — toac (17
— Vi —
OE /
w Z [N
tWoH (54) toep (3s) (¢+——* toH (33)
tcac (18) — - tHz (22)
twos (53) > tRAC (19) | tps (32)
= ZI D SR XTIV
Vi — \__DATA-IN DATAIN
WA/IOi 12 @1
v —_ -4
OH 7 VALID
OPEN
VoL — y DATA-OUT
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" VITELIC V53C129A

Waveforms of Fast Page Mode Read Cycle

thas (1) [e—trp (3|
!
— Vi — AR (23)
RAS N / K
[ — R B
l—1Aco (6) tec (42) tasH (R)(12)
T foRP (13) . tcp 43) . . teRp (13)
.V — cas (5) — _r—\ [+-tcass) [e-tcas (5)
cAs N\ \I:_ | /N /
Vi — } I
* tosH (a) [e—1cAR (44) —’I
re—>+thar 9) tasc (10)—+]
tAsR (8)—® ‘l—-‘Asc (10— e team (1) _].l I‘—‘CAH 1)
' ; H
ADDRESS Vin — ROW COLUMN [COLUMN ) COLUMN
Vg — ADDRES:! ADDRESS ADDRESS " ADDRESS.
|
RCH (14) ke tacs ™ tRCH (18)
trRes (7) i‘ le——tcan (11) -01 tacs (7) l
wwe "~ /7T " K//7
e = oA 20— tcan (20—
! [e— tcap (a5) ¥ tRRH (15)
toac (L e toac (17) *  |toac 19 le
— VlH —— L)
% LN LA AL /
n— 3 42
-] r—'Hz @2)
thac (19) —{ cac (18) &
‘c{«c (18) —14— Icac (18) 1+ ! :HZ 22)
L2 (21) ¥ L2 (21) 1] HZ (22)
l‘—’— thz @2)
thz (22)
winoi T VALID VALID
VoL — ATA OU DATA OUT
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Waveforms of Fast Page Mode Write Cycle
tAR (23) tap (3)~14—U

xS Vi — & tRAS (1) Z(-
ViL — ¥ \—
I tcrp (13) tec (a2) tRSH (W)(25)—*]
le—tRcD 6) . | P . +— LCRP (13)
e Vi — ¢ CAS (5) —¥ [*—1tcas (5) CAS (5)
== /T N x
L }
- —csh 4
[e——1cAR (44) —
tasc (10) — e tasc (10) —] .
teaH (1) |4—’—‘CAH 1 t‘——o— CAH (11)
Vi — COLUMN COLUMN y COLUMN
ADDRESS ADDRESS KXXEW ADDRESS A ADDRESS :><><>O<>C
! 11 8]
tRAD (24) towL (26) —™ le——TtowL (26) — jo——TcwL (26) —
I twes 27y |- twes (279 |«
twes @7)—»ije- twcH (28) td-——b—‘wcu 28 te—— trwi 31—
twes 51)| [tweH (52) 1 ttwen (28)

le—twp (29) — [ twe (29) twe (29)

W 2{ N (7777 n

2L

= T LTV T L T T
e o

tps (az) tDs (32)
twps (s3) |4 'Ios ezl |le—s-ton a3 tDH (33) oM (33)

v

H -

e ] MASK VALID VALID VALID

WiNOi Vi DAWN@g pyALD. OPEN—< AR E—open-—{ o E—opsn—-——

=T 105106
<= twoH (54)
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" VITELIC V53C129A
Waveforms of Fast Page Mode Read-Write Cycle
t
e ViH — RAS (1)
RAS N / N
ViL —
tesH @ > RP (3)
[+—"RcD () —%|
e tpem s0)—————+4 tRSH (W)(25) —
tep (43) teRP (13)
__ v,H — [e——"cas 5) — [*—1tcas 5 lcas (5) —
CAS __'maD (24) | ‘i\\ X
[ I
> tRAH (9) | [e———1CAR (44) ——#
L —slle-tasc (10) tasC (10) — [@- tasc (10— -
ASR (8) toAH (11) Id—b— tcaH (1) i‘—’—tCAH (1
V, I - +
IH RO! COLUMN COLUMN COLUMN
ADDRESS Vi — ADD ADDRESS x kDDRESS, >< ADDRESS, ><>0<><><>
——RWD (39) + 4 tow (38y town (38)
tabs ) -eol —»| e towe (26) ™ tRWL (31)
twes (51)[¢—> [ tcwo (38) —-l e towL (26) tew (26)
wowe M \
Vi — .| S
tweH (52) 1" [+ tawD (41) re— tAwD (41) [+ tAWD (41—
tcan (20) : -+ twe (20) - WP (29) —> twp (29)
toac (17 taac (17) toac (17}
5 Vi — /
ViL —
[e—tcAp (43) M-tcap (43)
tcaa (20) 1caa (20) 14—
1oED (35) I‘ I‘- + toeo @s)
teac (18) ‘CAc (18) | tcac t18)
«— RaC (19) tHz (22) thz (22) ->ie-1hz 20
Vou —
v ouT) _J _J ouT,
oL — \'_‘r( \'_Tj
Wiloi twos (53) 'LZ(ZU" J tLZ(21) tzan
tWDH (54) <+ ps (32) *l % 1ps 3z a tps (32
- X//[ /[ /X
MASK
: ow X///// /X on 5(//////)( o RLL//1T
Vi — DATA-IN J
" * ton (33) % 'bH (33) [* 'bH (33)
1051 07

Waveforms of RAS-Only Refresh Cycle

RAS

CAS

ADDRESS

terp (‘3)—14—’

tre(2)

tRAS (1)

p‘RP (3 —>
>

7

tRAH (9)

tash (8)

QOUXXHXXX

DATA-IN

NOTE: WE, OE = Don't care
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" VITELIC V53C129A

Waveforms of CAS-before-RAS Refresh Cycle

tre (2) -
tap (3) taas (1) [ RP (3)
—— Vi —
fas " 7 N f N
iL — le——!rPC (ﬂ)j
tep (a3) | tCHR (49)
[e-tcsh (47)
- Vi —
chs ™ 7 /
ViL —
thz (22
Vogeo — )
winoi o 3
Vo™ ———————3
NOTE: WE, DE,A,-A;, = Don'tcare 105109
Waveforms of Hidden Refresh Cycle (Read)
tRe (2 tRC (2)
tRAS (1) I“—'RPB)——" |e———tRAS (1)——— tap (3)—=
VM — t AR (23)
RS \ 4’ \ N
L
le—tRCD (6) tRSH (R)(12) re—Lt CHR (49)—{ tCAP (13)
r‘-——‘cnp (13)
— Vim—
CAS v \
L —
tRAD (24)
tasr(g) =] = - [=tasc(10)
tRAH(S)’I I‘ t<——>—"CAH(11)
Vih — ) v
ROW COLUMN
sooRess T B sz WIOOOOOQOAOACOOXXX.
t

'HCS(7)—T‘> <—-—t—'nnu [15)

w C I | XTI T TTTTTTT
w = ZZIIITIITAN. | T
tiz s ‘);A:c—%_%i_: Fe—1hz 22) e
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Waveforms of Hidden Refresh Cycle (Write)
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Waveforms of CAS-before-RAS Refresh Counter Test Cycle
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Functional Description

The V53C129A is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to a traditional
dynamic RAM. The V53C129A reads and writes
data by multiplexing a 17-bit address into a 9-bit row
and an 8-bit column address. The row address is
latched by the Row Address Strobe (RAS). The
column address “flows through” an internal address
buffer and is latched by the Column Address Strobe
(CAS). Because access time is primarily dependent
on a valid column address rather than the precise
time that the CAS edge occurs, the delay time from
RAS to CAS has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, once initiated, must not be ended
or aborted before the minimumt_, . time has expired.
This ensures proper device operation and data
integrity. A new cycle must not be initiated until the
minimum precharge time t_ ./t 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 must be held for a
minimum specified by t,r- Data Out becomes valid
only when t,, ., taac: toan and tmC are all satisfied.
As a result, the access time is dependent on the
timing relationships between these parameters. For
example the access time is limited by t when

e CAA
t andt are all satisfied.

RAC’ CAC OAC

Write Cycle

A Write Cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The Write Cycle can be WE
controlied or CAS controlled depending on whether
WE or CAS falls later. Consequently, the input data
must be valid at or before the falling edge of WE or
CAS, whichever occurs last. Inthe CAS-controlled
Write Cycle when the leading edge of WE occurs
prior to the CAS low transition, the 1/O data pins will
be in the High-Z state at the beginning of the Write
function. Ending the Write with RAS or CAS will
maintain the output in the High-Z state.

V53C129A

In the WE controlled Write Cycle, OE mustbein the
high state and t ., must be satisfied.

Refresh Cycle

To retain data, 512 Refresh Cycles are required in
each 8 ms period. There are two ways to refresh the
memory:

1. By clocking each of the 512 row addresses (AO
through A8) with RAS at least once every 8 ms.
Any Read, Write, Read-Modify-Write or RAS-only
cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transition from low to high to low after the
previous cycle and before RAS falls, CAS-before-
RAS refresh is activated. The V53C129A will use
the output of an internal 9-bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selectionis allowed. Thus, the
output will remain in the High-Z state during the
cycle. A CAS-before-RAS counter test mode is
provided to ensure reliable operation of the internal
refresh counter.

Data Retention Mode

The V53C129A offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between a valid V, and an “extra high” V,, within
0.2 V of V. While the RAS clock is at the “extra
high” level, the V53C129A power consumption is
reduced to the low |1, level. Overall Iy,
consumption when operating in this mode can be
calculated as follows:

{tge) x (1 DD1) + (tgxtac) X (Ipps)

tF!)(

Refresh Cycle Time
Refresh Interval / 512

o
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Fast Page Mode Operation

Fast Page Mode operation permits all 256 columns
within a selected row of the device to be randomly
accessed at a high data rate. Maintaining RAS low
while performing succesive CAS cycles retains the
row address internally and eliminates the need to
reapply it for each cycle. The column address buffer
acts as atransparent or flow-through latch while CAS
is high. Thus, access begins from the occurence of
a valid column address rather than from the falling
edge of CAS, eliminating t,; . and t, from the critical
timing path. CAS latches the address into the
column address buffer and acts as an output enable.
During Fast Page Mode operation, Read, Write,
Read-Modify-Write or Read-Write-Read cycles are
possible at random addresses within a row.
Following the initial entry cycle into Fast Page Mode,
access is t,,, or t.,, controlled. If the column
address is valid prior to the rising edge of CAS, the
access time is referenced to the CAS rising edge
and is specified by t - If the column address is valid
after the rising CAS edge, access is timed from the
occurrence of a valid address and is specified by
toaa- Inboth cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
25 MHz for applications that require high data rates
such as bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the maximum data rate:

256
DataRate= ~—
tog + 255 X tog

Data Output Operation

The V53C129A Input/Output is controlled by OE,
CAS, WE and RAS. A RAS low transition enables
the transfer of data to and from the selected row
address in the Memory Array. A RAS high transition
disables data transfer and latches the output data
if the output is enabled. After a memory cycle is
initiated with a RAS low transition, a CAS low
transition or CAS low level enables the internal I/O
path. A CAS high transition or a CAS high level
disables the I/O path and the output driver it it is
enabled. A CAS lowtransition while RAS is high has
no effecton the I/0 data path oron the output drivers.
The output drivers, when otherwise enabled, can be

V53C129A

disabled by holding OE high. The OE signal has no
effect on any data stored in the output latches. A WE
low leve! can also disable the output drivers when
CAS s low. During a Write cycle, if WE goes low at
a time in relationship to CAS that would normally
cause the outputs to be active, it is necessary to use
OE to disable the output drivers prior to the WE low
transition to allow Data In Setup Time (t,g) 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 of bias without
clocks (greater than the Refresh Interval).

During Power-On, the V, current requirement of
the V53C129A is dependant on the input levels of
RAS and CAS. If RAS 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,, O be held at a valid V,, during
Power-On to avoid current surges.

Table 1. Vitelic V53C129A Data Output
Operation for Various Cycle Types

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

Cycle (Early Write)

WE-Controlled Write
Cycle (Late Write)

OCE Controlled. High
OE = High-Z /Os

Read-Modify-Write
Cycles

Data from Addressed
Memory Cell

Fast Page Mode Read
Cycle

Data from Addressed
Memory Cell

Fast Page Mode Write
Cycle {Early Write)

High-Z

Fast Page Mode Read-

Modify-Write Cycle

Data from Addressed
Memory Cell

RAS-only Refresh

High-Z

CAS-before-RAS
Refresh Cycle

Data remains as in
previous cycle

CAS-only Cycles

High-Z
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Write-Per-Bit Function

The V53C129A has a write-per-bit function which
permits selected bits of the I/O to be written into the
memory, while the unselected (masked) I/O bits are
not written into the memory. If WB/WE is held high
during the falling edge of RAS, the write-per-bit
feature is disabled, and the write operation is
identical to that of a standard DRAM.

However, it WB/WE is held low during the falling
edge of RAS, the write-per-bit mode is enabled. In
the enabled mode, individual I/O bits are selected for

Write-Per-Bit Timing Cycle

V53C129A

writing by asserting a 1 on the 1/O line during the
falling edge of RAS. Those I/O lines into which a 0
is asserted during the falling edge of RAS are not
written, i.e. they are masked, since their write
circuitry is inhibited for that cycle. Immediately
following this use of the I/O lines to select a masked
or unmasked write, data is placed on the I/O lines.
The write (either masked or non-masked) is
internally triggered by the falling edge of the latter of
CAS or WB/WE.

| twes N /S

| |

) - T /S A
wo TN T T
W2/102 ZZ/ Enable "W Wite 1" \< i f i f f i f
oo TN s (TITITI7TITTITITTY
wios 77T e XN\ wew STTTTTT7
oo TN YTITITI7TTTITITITTY
W2I06 ZZ/ Enable *w Write “1” \< f f f :’ f f f
o TN VTITTITITITTITITTY

Wn/IOn = “L"—Mask Bit

Wn/IOn = “H—Wirite Enable Bit
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