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MOSEL VITELIC V53C408H PRELIMINARY
1M x 4 PAGE MODE CMOS
DYNAMIC RAM WITH
EXTENDED DATA OUTPUT
HIGH PERFORMANCE 40 45 50 60
Max. RAS Access Time, (fgac) 40 ns 45 ng 50 ns 60 ns
Max. Column Address Access Time, (tgaa) 20 ns 22 ns 24 ns 30ns
Min. Extended Data Out Page Mode Cycle Time, (tpc) 15ns 17 ns 19ns 27 ns
Min. Read/Write Cycle Time, (trc) 75 ns 80 ns 90 ns 110 ns
Features Description
B 1M x 4-bit organization The V53C408H is a 1,048,576 x 4 bit high-
B RAS access time: 40, 45, 50, 60 ns performance CMOS dynamic random access
B Low power dissipation memory. The V53C408H offers Page mode
W Read-Modify-Write, RAS-Only Refresh, operation with Extended Data Output. An address,
CAS-Before-RAS Refresh CAS and RAS input capacitances are reduced to
B Refresh Interval one quarter when the x4 DRAM is used to construct
* V53C408H - 1,024 cycles/16 ms the same memory density. The V53C408H has
W Available in 26/20-pin 300 mil SOJ symmetric address and accepts 1,024 cycle 16ms
B Single +5V Power Supply interval.
B TTL Interface All inputs are TTL compatible. EDO Page Mode
B EDO Page Mode operation operation allows random access up to 1,024 x 4

Device Usage Chart

bits, within a page, with cycle times as short as
15ns.

These features make the V53C408H ideally
suited for a wide variety of high performance
computer systems and peripheral applications.

Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K 40 45 50 60 Std. Mark
0°Cto 70 °C d hd . e o b Blank
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MOSEL VITELIC V53C408H
V 5 3 C 4 0 8 H
FAMILY DEVICE PKG SPEED TEMP.
J (trac)  pwr. L gLank {0°C 10 70°C)
K(s0J) BLANK (NORMAL)
Description Pkg. Pin Count 40 (40ns)
45 (45 ns)
SOJ K 26/20 50 (50 ns)
26/20 Lead SOJ Package
PIN CONFIGURATION
Top View
|/01 01 26 I VSS
110, 2 25 [0 1104
WE (3 24 P 1/04
RAS 0 4 23 O CAS
Ag Os 22 1 OE
Ap g9 18 P Ag
Ay 10 17 0 A,
Ay O 11 16 P Ag
A; 12 15 0 Ag
Vpp O 13 14 11 A,
Pin Names
Ag-Ag Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
1/Og-1/04 Data Input, Output
Vop +5V Supply
Vss 0V Supply
NC No Connect
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MOSEL VITELIC V53C408H
Absolute Maximum Ratings* Capacitance*
Tp=25°C, Vpp=5V +10%, Vgg=0V
Ambient Temperature
Under Bias .......cocveveeeeereennn. —-10°C to +80°C Symbol Parameter Typ. | Max. | Unit
Storage Temperature (plastic)....—55°C to +125°C Cing Address Input 6 pF
Voltage Relative to Vgg ..occooo........ -1.0Vto+7.0V Cino RAS, CAS, WE, OF 7 oF
Data Output Current ...........ccoevveviereceee. 50 mA
Power DiSSIDation.............ccevereeereerresrnran, 1.0W Cour | Data Input/Output 7| PR
*Note: Operation above Absolute Maximum Ratings can " Note: Capacitance is sampled and not 100% tested
adversely affect device reliability.
Block Diagram
1M x4
OE o——
WE ©
CAS
RAS >™| RAS CLOCK CASCLOCK [ | WEcLock | —| OEcLock
| GENERATOR GENERATOR | GENERATOR GENERATOR
Vpp o—»
VSS O—
DATA 1/O BUS _ Vo1
g /O —o 1/0p
> BUFFER |
> COLUMN DECODERS VO3
— /04
] Yo-Ye
i | SENSE AMPLIFIERS
REFRESH
COUNTER
! | 1024 x 4
9
oowl 20
w g »
Mow| L o %Xg o |1024
20 > zH :> MEMORY
w0 8 O ARRAY
G Q
Ag o—= HﬁJ o [a}
A a2
9 O] < E
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MOSEL VITELIC V53C408H
DC and Operating Characteristics (1-2)
Tao=0°Cto 70°C, Vo =5V £ 10%, Vgg = 0 V, unless otherwise specified.
V53C408H
Symbol Parameter Access
Time Min. | Typ. | Max. [ Unit| Test Conditions Notes
) Input Leakage Current ~10 10 uA Vss < Vin<S Ve
(any input pin)
o Output Leakage Current ~-10 10 pA Vss< Vout € Vee
(for High-Z State) RAS, CAS at V|4
lect Ve Supply Current, 40 200
Operating 45 190 mA tRC = tHC (mln.) 1,2
50 180
60 170
leca Ve Supply Current, RAS, CAS atV |y
TTL Standby 4 mA other inputs = Vgg
lcea Ve Supply Current, 40 200
RAS-Only Refresh 45 190 mA tre = tre (Min.) 2
50 180
60 170
lcca Vcc Supply Current, 40 190
EDO Page Mode
. 45 180 mA Minimum Cycle 1,2
Operation
50 170
60 160
ICCS VCC SUpply Current, 2.0 mA RAS=V|H, CAS=V||_ 1
Standby, Output Enabted
other inputs 2 Vgg
ICCG VCC Supply CUrrent, RAS > Vcc -0.2 V,
CMOS Standby 2.0 mA | CAS2Vye-0.2V,
All other inputs 2 Vgg
ViL Input Low Voltage -1 0.8 \ 3
ViH Input High Voltage 2.0 Vee+ \ 3
Vou Output Low Voltage 0.4 \ loL =4.2mA
Von Output High Voltage 2.4 \ lo ==5.0mA
V53C408H Rev. 1.0 Agril 1996
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MOSEL VITELIC V53C408H
AC Characteristics
Tp=0°Ct0o 70°C, Vpp =5 V £10%, Vgg = OV unless otherwise noted
AC Test conditions, input pulse levels 0 to 3V
JEDEC 40 45 50 60
# | Symbol | Symbol | Parameter Min. (Max.| Min. | Max. | Min. | Max. | Min. {Max.| Unit | Notes
1 | taiant | tras RAS Pulse Width 40 | 75K| 45 | 75K | 50 | 75K | 60 | 75K | ns
2 |tgope | tae Read or Write Cycle Time 75 80 90 110 ns
3 [thHore | tap RAS Precharge Time 25 25 30 40 ns
4 | tauickt | tosw CAS Hold Time 40 45 50 60 ns
5 | toLicHt | teas CAS Pulse Width 8 9 10 15 ns
6 |taticlr | tReo RAS to CAS Delay 17 | 28 | 18 [ 32 | 19| 36 | 20 | 45 | ns
7 | twrzcre | tacs Read Command Setup Time 0 0 0 0 ns 4
8 [ tavRie tasr Row Address Setup Time 0 0 0 0 ns
9 | tauiax traH Row Address Hold Time 7 8 9 10 ns
10 | tavere tasc Column Address Setup Time 0 0 0 0 ns
11 toLiax tcan Column Address Hold Time 5 6 7 10 ns
12 | teLiruimy| thsH () RAS Hold Time (Read Cycle) 12 13 14 15 ns
13 | torone | tore CAS to RAS Precharge Time 5 5 5 5 ns
14 | toHowx tacH Read Command Hold Time 0 0 0 0 ns 5
Referenced to CAS
15 | trHowx tRRH Read Command Hold Time 0 0 0 0 ns 5
Referenced to RAS
16 | togL1rHz | trou RAS Hold Time 8 9 10 10 ns
Referenced to OE
17 [teiiav | toac Access Time from OE 12 13 14 15 | ns 12
18 {tosav | teac Access Time from CAS 12 13 14 151 ns |67 14
19 |} tgiyqv thac Access Time from RAS 40 45 50 60 ns 6,8,9
20 | tayay toan Access Time from Column Address 20 22 24 30 ns [67,10
21 {tepiax |tz OE or CAS to Low-Z Output 0 0 0 0 ns 16
22 | toreaz thz OE or CAS to High-Z Output 0 6 0 7 0 8 0 10 ns 16
23 | tay1ax tan Column Address Hold Time fromRAS | 30 35 40 50 ns
24 |ty 1av tRAD RAS to Column Address Delay Time | 12 | 20 [ 13 | 23 | 14 | 26 | 15 | 30 ns 11
25 | teLsrntw)| trshwy | RAS or CAS Hold Time in Write Cycle| 12 13 14 15 ns
26 | twiicnt | towd Write Command to CAS Lead Time| 12 13 14 15 ns
27 | twiicee | twes Write Command Setup Time 0 0 0 0 ns 12,13
28 | tolawnr | twen Write Command Hold Time 5 6 7 10 ns
29 | tworwnt | twe Write Pulse Width 5 6 7 10 ns
VS3C408H Rev. 1.0 April 1996
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MOSEL VITELIC V53C408H
AC Characteristics (Cont'd)
JEDEC 40 45 50 60
# | Symbol | Symbol | Parameter Min. |Max.| Min. | Max. | Min. | Max. | Min. [Max.| Unit | Notes
30 | trLiwHt | twer Write Command Hold Time from RAS | 30 35 40 50 ns
31 | twuiant | tawl Write Command to RAS Lead Time| 12 13 14 15 ns
32 | tovwie tos Data in Setup Time 0 0 0 0 ns 14
33 | twiLipx ton Data in Hold Time 5 6 7 10 ns 14
34 | twirge | twon Write to OE Hold Time 6 7 8 10 ns 14
35 | tgreox | toep OE to Data Delay Time 6 7 8 10 ns 14
36 | tmorie | tRwe Read-Modify-Write Cycle Time 110 15 130 170 ns
(RMW)
37 [ tavirHt | tRRw Read-Modify-Write Cycle RAS 75 80 87 105 ns
(RMW) Pulse Width
38 [ toLiwe | tewn CAS to WE Delay 30 32 34 40 ns 12
39 | thiiwe | thwp RAS to WE Delay in Read-Modify- | 58 62 68 85 ns 12
Wirite Cycle
40 | tciicnt | torw CAS Pulse Width (RMW) 48 50 52 65 ns
41 | tavwie tawp Col. Address to WE Delay 38 41 42 58 ns 12
42 | tooce | tee EDO Fast Page Mode Read or Write 15 17 19 27 ns
Cycle Time
43 | topacre | tep CAS Precharge Time 5 6 7 10 ns
44 | tavarr | tear Column Address to RAS Setup Time | 20 22 24 30 ns
45 | toHzay tcap Access Time from Column Precharge 23 25 27 34 ns 7
46 | thiipx | tonm Data in Hold Time Referenced to RAS| 30 35 40 50 ns
47 | toiipe | tesm CAS Setup Time CAS-before-RAS | 10 10 10 10 ns
Refresh
48 | tpnzcrz | tmec RAS to CAS Precharge Time 0 0 0 0 ns
49 't o1 | tonm CAS Hold Time CAS-before- 8 10 12 15 ns
RAS Refresh
50 { tooere | teem EDO Page Mode Read-Modify- 60 65 70 85 ns
Write Cycle Time
51 tcon Output Hold After CAS Low 5 5 5 5 ns
52 | tr tr Transition Time (Rise and Fall) 3 50 3 50 3 50 3 50 ns 15
53 taer Refresh Interval (512 Cycles) 16 16 16 16 | ms 17

V53C408H Rev. 1.0 April 1996
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MOSEL VITELIC V53C408H

Notes:

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

2. Ippis dependent upon the number of address transitions. Specified Ipp, (max.) is measured with a maximum of two
transitions per address cycle in EDO Page Mode.

3. Specified V,_(min.) is steady state operating. During transitions, VL (min.) may undershoot to —1.0 V for a period not
to exceed 20 ns. All AC parameters are measured with V;_(min.) 2 Vgg and V, (max.) < Vpp,

4. tgcp(max.)is specified for reference only. Operation within tgep (max.) limits insures that trac (max.) and tcaa (Max.)
can be met. If tgop is greater than the specified tgop (max.), the access time is controlled by tcaa and teac.

Either tggy or troy Must be satisified for a Read Cycle to occur.
Measured with a load equivalent to two TTL inputs and 50 pF.

Access time is determined by the longest of tcaa, toac @and toap.

©® N o O

Assumes thattgap <trap (Max.). lftrapis greater than trap (max.), taac willincrease by the amount that traD €Xceeds
tRAD (max.).

9. Assumesthattpcp <tgcp (max.). Iftgepis greaterthan tpop (max.), tgac willincrease by the amount that trop exceeds
tRCD (max.).

10. Assumes that tgap = trap (Max.).

11, Operation within the tg o (max.) limit ensures that tga ¢ (max.) can be met. tg Ap (Max.) is specified as a reference point
only. If trap is greater than the specified tgap (max.) limit, the access time is controlled by toan and toac.

12, twes trwo: tawp @and toywp are not restrictive operating parameters.

13. twes (min.) must be satisfied in an Early Write Cycle.

14.  tpg and tp,; are referenced to the latter occurrence of CAS or WE.

15, tyis measured between V) (min.) and V| (max.). AC-measurements assume tr=3ns.
16. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent).

17. Aninitial 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.

V53C408H Rev. 1.0 April 1996
B 5353391 0003bL&Y Y18 =

T




MOSEL VITELIC

Waveforms of Read Cycle

V53C408H
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MOSEL VITELIC

V53C408H

Waveforms of OE-Controlled Write Cycle
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MOSEL VITELIC

Waveforms of EDO Page Mode Read Cycle
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MOSEL VITELIC

V53C408H

Waveforms of EDO Page Mode Read-Write Cycle
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MOSEL VITELIC

Waveforms of CAS-before-RAS Refresh Counter Test Cycle
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MOSEL VITELIC V53C408H

Waveforms of Hidden Refresh Cycle (Read)

- tac @ tre @

— lRas (1) —— r—tap(a)—* —— tRas (1) ——= tRp @)~

— Vvy— —xr*—larp \ ‘

Ras \ 4 \ \

R

F-tRcp (6) =i »—agH (R)(12) — teHR (49) [—— tcRp (13)—

h—‘capua)

s Vi — \ \
Vie—

taAD (24)

tasr ()™ e » r=tasc (10)
‘RAH(s)*I s |<—>— tCaH (1)

X
ROW COLUMN
wooRess ey XXt XHOOO000ACO000ONNN0NNNIN

tnjcgm*’ [ - tRRH (15)

e /[ LT T

<_tCAA(20)'_’

toac (17)

® = [ITVITTTTTN AL T

1 cAC (18) P
tz (21)—<—>| f— 1, (22)—
tRAC (19)

oH—
1o m VALID DATA
VoL—

Waveforms of Hidden Refresh Cycle (Write)

'z (22)

<~

676 10

tre (2) tRe (2)

<R [*—'ap @) | [+ tRas () YRP (3~
_ Vi — \ 'AR (23) f \
RAS
v — N
~a—trcp (6) #1—tRgH (12) —1CHR (49) [+——1cRp (13)—
=1 orPia)
— Vi —
CAS " / \ \
Vie

. tRAD (24)
ASR (8) 4| - - a-tasc (10)

tRaH (9)*1 - |<—*— tean (1)

ooness 1 OO0 e KX ﬁ%%LXXXXXXXXXXXXXXXXXXXXXXXX
w T [TV (/LT

o= [T T T T T T T T 77777

S(32) > e le-tpy (33)*]

Vig —
[I{e] v VALID DATA-IN
L
UDHR (46) » 676 11
/ Don’t Care Undefined

V53C408H Rev. 1.0 April 1996

13 M L353391 0003690 711 W




MOSEL VITELIC

Functional Description

The V53C408H is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to a traditional
dynamic RAM. The V53C408H reads and writes
data by multiplexing an 20-bit address into a 10-bit
row and a 10-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 minimum tgag time has
expired. This ensures proper device operation and
data integrity. A new cycle must not be initiated until
the minimum precharge time tgp/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 must be held for a
minimum specified by tag. Data Out becomes valid
only when toac, trac, tcaa and toac are all satisifed.
As a result, the access time is dependent on the
timing relationships between these parameters. For
example, the access time is limited by tcaa When
trac tcac and toac are all satisfied.

Write Cycle

A Write Cycle is performed by taking WE and
CAS low during a RAS operation. The column
address is latched by CA CAS. The Write Cycle can be
WE controlled 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. In the CAS-
controlied Write Cycle, when the leading edge of
WE occurs prior to the CAS low transition, the I/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.

In the WE controlled Write Cycle, OE must be in
the high state and togp must be satisfied.
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Extended Data Output Page Mode

EDO Page operation permits all 1024 columns
within a selected row of the device to be randomly
accessed at a high data rate. Maintaining RAS low
while performing successive CAS cycles retains the
row address internally and eliminates the need to
reapply it for each cycle. The column address buffer
acts as a transparent or flow-through latch while
CAS is high. Thus, access begins from the
occurrence of a valid column address rather than
from the falling edge of CAS, eliminating tasc and ty
from the critical timing path. CAS latches the
address into the column address buffer. During
EDO 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 Hyper Page Mode, access is toaa OF teap
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 tcap. 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 tcaa. In both cases, the
falling edge of CAS latches the address and
enables the output.

EDO provides a sustained data rate of 60 MHz for
applications that require high bandwidth such as
bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the maximum data rate:

1024

Data Rate =
tRC + 1023 x tPC

Data Output Operation

The V53C408H 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 if it is
enabled. A CAS low transition while RAS is high
has no effect on the I/O data path or on the output
drivers. The output drivers, when otherwise
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enabled, can be disabled by holding OE high. The

ena Table 1. V53C408H Data Output
OE signal has no effect on any data stored in the

Operation for Various Cycle Types

output latches. A WE low level can also disable the
output drivers when CAS is fow. 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 (tpg) to be satisfied.

Power-On

After application of the Vpp supply, an initial
pause of 200 ps is required followed by a minimum
of 8 initialization cycles (any combination of cycles

Cycle Type

/O State

Read Cycles

Data from Addressed
Memory Cell

CAS-Controlled Write
Cycle (Early Write)

High-Z

WE-Controlled Write
Cycle (Late Write)

OE Controlled. High
OE = High-Z /Os

Read-Modify-Write
Cycles

Data from Addressed
Memory Cell

containing a RAS clock). Eight initialization cycles EDO Read Cycle Data from Addressed
are required after extended periods of bias without Memory Cell
clocks (greater than the Refresh Interval). EDO Write Cycle High-Z

During Power-On, the Vpp current requirement of (Early Write)

the V53C8256H is dependent on the input levels of

EDO Read-Modity-

Data from Addressed

RAS and CAS. If RAS is low during Power-On, the Write Cycle Memory Cell
device will go into an active cycle and Ipp will exhibit — ,
current transients. It is recommended that RAS and RAS-only Refresh High-Z

CAS track with Vpp or be held at a valid V|4 during
Power-On to avoid current surges.
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CAS-before-RAS
Refresh Cycle

Data remains as in
previous cycle

CAS-only Cycles

High-Z
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Package Diagram

26/20-Pin 300 mil SOJ
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The information in this document is subject to change without
notice.

MOSEL 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 MOSEL VITELIC.

MOSEL 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. MOSEL 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.
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