MOSEL VITELIC V53C5771816502
M x 16 EDO PAGE MODE
CMOS DYNAMIC RAM
OPTIONAL SELF REFRESH

HIGH PERFORMANCE 50 60

Max. RAS Access Time, (tgac) 50 ns 60 ns
Max. Column Address Access Time, (caa) 25ns 30ns
Min. Extended Data Out Page Mode Cycle Time, () 20 ns 25 ns
Min. Read/Write Cycle Time, (izc) 84 ns 104 ns

Features

1MB x 16-bit organization

EDO Page Mode for a sustained data rate
of 50 MHz

RAS access time: 50, 60 ns

Dual CAS Inputs

Low power dissipation
Read-Modify-Write, RAS-Only Refresh,
CAS-Before-RAS Refresh

* Refresh Interval: 1024 cycles/16 ms
Available in 42-pin 400 mil SOJ and
44/50-pin 400 mil TSOP-1l Packages
Single 5V +10% Power Supply

TTL Interface

Optional Self Refresh (V53C511816502S)
* Refresh interval: 1024 cycles/128 ms

Description

The V53C511816502 is a 1048576 x 16 bit high-
performance CMOS dynamic random access
memory. The V53C511816502 offers Page mode
operation with Extended Data Output. The
V53C511816502 has symmetric address, 10-bit
row and 10-bit column.

All inputs are TTL compatible. EDO Page Mode
operation allows random access up to 1024 x 16
bits, within a page, with cycle times as short as
20ns.

These features make the V53C511816502 ideal-
ly suited for a wide variety of high performance com-
puter systems and peripheral applications.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K T 50 60 Std. Mark
0°Cto 70 °C . . . . . Blank
—40°C to +85°C . . . . . |
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Power ed

MOSEL VITELIC V53C511816502
vV 53 51 1816502 S
MOSELVITELIC —| SP|EED TEIMPERATUF(E
MANUFACTURED OPERATING
DRAM | VOLTAGE l: BLANK (COMMERCIAL)
FAMILY 1 (NDUSTRIAL)
C = CMOS PROCESS
PKG 50ns
51=5.0v DEVICE NUMBER 60 ns
— K=50J4
L T=TSOP-Il
TMX 16 EDO (1K REFRESH) — '— S = OPTIONAL SELF REFRESH  51t818502-01
42-Pin Plastic SOJ 44/50-Pin Plastic TSOP-{/
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
Vee 11 42 1] Vss Vee 11 50 23 vss
vor O 2 41 11 VO1e :58; =3 i B vore
702 ] 3 40 [1 1VO15 15
o3 ] 4 39 |3 1014 VO3 L4 47 15 V014
1104 [} 5 46 [ /O13
/04 [] 5 38 [J /013 vce e 45 11 vss
vee e 37 |1 Vss Vo5 17 44 [ /012
V05 17 36 [1 1/O12 110 ] 8 43 [ /011
¥Os 18 35 3 vou :;87 E ?0 ﬁ g :;8;0
1/ 9 34 /{e) 8
vor =% o SR NC O 11 40 B2 NC
NC [ 11 32 [ NC
NG O} 12 81 [ LCAS NC 15 36 [ NC
WE ] 13 30 [ UCAS NC 16 35 [ LCAS
RAS ] 14 29 [ OE WE O 17 34 |7 UCAS
NC ] 15 28 [ Ao HﬁgE:g gg%gE
NC [] 16 27 9
[ As NG O 20 31 [3 As
Ap ] 17 26 [1 A7
A0 21 30 2 A7
A1 {18 25 71 As A1 O 22 20 3 As
Az ] 19 24 1 As A2 (] 23 28 7 As
Az 20 23 [ A4 A3 ] 24 27 {1 A4
vee [ 21 22 [ Vss Vee [} 25 26 [ Vss
511816500-02
Pin Names
Description | Pkg. Pin Count Ag-Ag Row, Column Address Inputs
TSOP-I T 44/50 RAS Row Address Strobe
SOJ K 42 UCAS Column Address Strobe/Upper Byte Control
LCAS Column Address Strobe/Lower Byte Control
WE Write Enable
OE Output Enable
1/04—4/04¢ Data Input, Output
Veo +5V Supply
Vss 0V Supply
NC No Connect
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MOSEL VITELIC V53C511816502
Absolute Maximum Ratings*

Symbol Parameter Commercial Extended Units

Vn Power Supply Voltage -1to +7 -1to +7 v

Voo Input/Output Voltage 0.5 to min (Ve +0.5, 7.0) | 0.5 to min (Vgc+0.5, 7.0) Vv

Tgias Temperature Under Bias -10to +125 -65to +135 °C

Tsta Storage Temperature -55 to +125 -65 to +150 °C

*Note: Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

refiability.
Capacitance*
TA= 25°C, VCC =5V+ 10%, VSS =0 V, f=1MHz
Symbol | Parameter Min. Max. | Unit
Cint Address Input —_ 5 pF
CIN2 RAg, UCKE, L_CTS, —_ 7 pF
WE, OE
Cour Data Input/Qutput —_ 7 pF
*Note: Capacitance is sampled and not 100% tested.
Block Diagram
/01 102 /016
Data In Data Out =
Bufter Butter [+ OF
WE 16
LCAS I T 16
UCAS |
— ] No.2 Clock
Generator |
10 Column
> Address
AQ —= Buffers (10) 10 Column
Al — Decoder
A2 CRe!resh ~
A3 —] ontroller te—, 16
Sense Amplifier
A4 — ; /O Gating <‘|:
AS Refresh
efres|
A — Counter (10) ves 1)?1264'"
A7 —
Jbe
A8 —
A9 — 1|10 Row 10 Row H Mema
:|1> ry Array
Bﬁf?grse(sfm Vlpecoder 10:24 1024 x 1024 x 16
RAS No. 1 Clock |
Generator 1651650003
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MOSEL VITELIC

DC and Operating Characteristics (1-2)
Ta=0°C1o70°C, Voo =5V £ 10%, Vgg = 0V, t1 = 2ns unless otherwise specified.

V53C511816502

Commercial Extended
Access
Symbol Parameter Time | Min. | Max. | Min Max. |Unit| Test Conditions | Notes
y Input Leakage Current -10 10 -10 10 MA | Vgg 2 ViNS Ve + 1
(any input pin) 0.3v
Lo Output Leakage Current -10 10 -10 10 pA | Vgg < Vour < Vet 1
(for High-Z State) 0.3v
RA§, CAS at V|H
lccq Vee Supply Current, 50 130 200 mA | tgre = tge (min.) 2,3, 4
ti
Operating 60 115 180
lcc2 V¢ Supply Current, 2 2 mA | RAS, CAS at Vy
TTL Standby other inputs 2 Vgg
lees Ve Supply Current, 50 130 200 mA | tre = tge (min.) 2,4
RAS-Only Refresh
my nefres 60 115 180
lcca Vce Supply Current, 50 50 20 mA | Minimum Cycle 2,4
EDO Page Mode
Operation 60 40 s
locs Vee Supply Current, 50 130 200 | MA | tpe = tgg (Min.) 2,4
during CAS-before-RAS Refresh
uring CAS-before efres 60 115 180
lcce Ve Supply Current, 1.0 1.0 mA | RAS>Vge-02V, 1
CMOS Standby CAS > Vcc -02vVv
lee? Self Refresh (Optional) 250 250 HA | CBR cycle with
tRas 2 trass (min)
CAS Held Low;
WE = V0.2V,
Address and
Vee Power Supply Voltage 4.5 5.5 4.5 5.5 v
ViL Input Low Voltage -0.5 0.8 -0.5 0.8 v 1
Viy Input High Voltage 2.4 |Vcot0.5] 24 |Veet05]| V 1
VoL Output Low Voltage 0.4 0.4 V {lo=42mA 1
Vou Output High Voltage 2.4 2.4 V | loy=-5.0mA 1
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MOSEL VITELIC

V53C511816502
AC Characteristics®™%
Tpa=0°C 1o 70°C, V¢ =5V £ 10%, t1 = 2ns unless otherwise noted
Limit Values
-50 -60
# | Symbol | Parameter Min. | Max. | Min. | Max. | Unit | Note
Common Parameters
1 | tge Random read or write cycle time 84 — 104 — ns
2 | tgp RAS precharge time 30 — 40 — ns
3 | tras RAS pulse width 50 10k 60 10k ns
4 | toas CAS pulse width 8 10k 10 10k ns
5 | tasm Row address setup time 0 — 0 —_ ns
6 | than Row address hold time 8 —_ 10 — ns
7 | tasc Column address setup time 4} — 0 —_ ns
8 | tcan Column address hold time 8 — 10 — ns
9 | tacp RAS to CAS delay time 12 37 14 45 ns
10 | trap RAS to column address delay 10 25 12 30 ns
11 | trsH RAS hold time 13 — 15 — ns
12 | tegn CAS hold time 40 — 50 — ns
13 | tcpp CAS to RAS precharge time 5 — 5 —_ ns
141t Transition time (rise and fall) 1 50 1 50 ns 7
15 | tper Refresh period — 16 — 16 ms
Read Cycle
16 | tgac Access time from RAS — 50 — 60 ns 8,9
17 | teac Access time from CAS — 13 — 15 ns 8,9
18 | tcaa Access time from column address — 25 —_ 30 ns 8,10
19 | toac OE access time —_ 13 — 15 ns
20 | tcarm Column address to RAS lead time 25 — 30 — ns
21 | tges Read command setup time 0 —_ 0 — ns
22 | tgen Read command hold time Y] — 0 — ns 11
23 | trru Read command hold time referenced to HAS 0 —_— 0 — ns 1
24 | terz CAS to output in low-Z 0 — o} — ns 8
25 | torr Output buffer turn-off delay 0 13 0 15 ns 12
26 | toez Output turn-off delay from OE 0 13 0 15 ns 12
27 | tpze Data to CAS low delay 0 — 0 — ns 13
28 | tpzo Data to OF low delay 0 — 0 — ns 13
29 | tgpp CAS high to data delay 10 — 13 — ns 14
30 | topp OF high to data delay 10 — 13 — ns 14

V530511816502 Rev. 1.3 September 1997
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MOSEL VITELIC V53C511816502
AC Characteristics (Cont'd)
Limit Values
-50 -60

# | Symbol | Parameter Min. | Max. | Min. | Max. | Unit { Note

Write Cycle

31 | twen Write command hold time 8 - 10 - ns

32 | twp Write command pulse width 8 - 10 - ns

33 | twes Write command setup time 0 - 0 - ns 15

34 | thwL Write command to RAS lead time 8 - 10 - ns

35 | towL Write command to CAS lead time 8 - 10 - ns

36 | tpg Data setup time (4] - (4] - ns 16

37 | ton Data hold time 8 - 10 — ns 16

Read-modify-Write Cycle

38 | trwe Read-write cycle time 113 - 138 - ns

39 | thwo RAS to WE delay time 64 - 77 - ns 15

40 | tewp CAS to WE delay time 27 - 32 - ns 15

41 | tawp Column address to WE delay time 39 - 47 - ns 15

42 | togn OE command hold time 10 - 13 - ns

EDO Page Mode Cycle

43 | type EDO page mode cycle time 20 - 25 - ns

44 | tep CAS precharge time 8 - 10 - ns

45 | tcpa Access time from CAS precharge - 27 - 32 ns 7

46 | tcon Output data hold time 5 - 5 - ns

47 | \gasp RAS pulse width in EDO page mode 50 200k 60 200k ns

48 | trupc CAS precharge to RAS Delay 27 - 32 - ns

49 | togs OE setup time prior to CAS 5 - 5 - ns

EDO Page Mode Read-Modify-Write Cycle

50 | terwe EDO page mode read-write cycle time 58 - 68 - ns

51 | tcpwp TAS precharge to WE 41 - 49 - ns

CAS-before-RAS Refresh Cycle

52 | tcsr CAS setup time 10 - 10 - ns

53 | topr CAS hold time 10 - 10 - ns

54 | tgpc RAS to CAS precharge time 5 - 5 - ns

55 | twrp Write to RAS precharge time 10 - 10 - ns

56 | twrH Write hold time referenced to RAS 10 - 10 - ns

CAS-before-RAS Counter Test Cycle

57 | topT I CAS precharge time (CAS-before-RAS counter test cycle) I 35 I - I 40 I - I ns I
V53C511816502 Rev. 1.3 September 1997 6
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MOSEL VITELIC V63C511816502
Limit Values
-50 -60
# | Symbol! | Parameter Min. | Max. | Min. | Max. | Unit { Note
Optional Self Refresh
58 | trer Self Refresh period — 128 — 128 ms
59 | trass RAS pulse width 100K — 100K — ns 17
60 | tgpg RAS precharge time 95 — 110 — ns 17
61| tons TAS hold time -50 — -50 - ns 17
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MOSEL VITELIC V53C511816502

Notes:

1.

All voltage are referenced to Vgg.

2. lger loca locer @and lggg depend on cycle rate.

3. lgcq and Igc4 depend on output loading. Specified values are measured with the output open.

4. Address can be changed once or less while RAS = V|_. In the case of ¢, it can be changed once or less during an
EDO page mode cycle.

5. Aninitial pause of 200 us is required after power-up followed by 8 RAS cycles of which at least one cycle has to be
a refresh cycle, before proper device operation is achieved. In case of using internal refresh counter, a minimum of
8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

6. AC measurements assume t = 2ns.

7. Vi (min.) and V) (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between Vy,, and V.

8. Measured with the specified current load and 100pF at Vo = 0.8 V and V4 = 2.0 V. Access time is determined by
the latter of tqac, toac: 1aas topas toeas toac is measured from tristate.

9. Operation within the trcp (max,) limit ensures that tgae (max) €an be met. tgep (max ) i specified as a reference point
only. If igep is greater than the specified trgp (max.) limit, then access time is controlled by a¢-

10. Operation within the tg5p (max.) limit ensures that tzac (max,) €an be met. tgap (max.) is specified as a reference point
only. If tgap is greater than the specified tgap (max,) limit, then access time is controlled by t4.

11. Either tggy or thgy must be satisfied for a read cycle.

12, toFF (max.) toEZ (max.) define the time at which the outputs acheive the open-circuit condition and are not referenced
to output voltage levels. {orF is referenced from the rising edge of RAS or CAS, whichever occurs last.

13. Either ty,¢ or thzo must be satisfied.

14. Either tepp or topp Must be satisfied.

15.  twes. trwo: towps @and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If fycs > twes (min))s the cycle is an early write cycle and data out pin will remain open-circuit
(high impedance) through the entire cycle; if tawp > tawp (min.)» towp > towp (min)» @nd tawp > tawp (Min.), the cycle
is a read-write cycle and 1/0 pins will contain data read from the selected cells. If neither of the above sets of con-
ditions is satisfied, the condition of the I/O pins (at access time) is indeterminate.

16. These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge in
read-write cycles.

17. When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM oper-
ation:

If row addresses are being refreshed on an evenly distributed manner over the refresh interval using CBR refresh
cycles, then only one CBR cycle must be performed immediately after exit from Self Refresh.

If row addresses are being refreshed in any other manner (ROR - Distributed/Burst; or CBR-Burst) over the refresh
interval, then a full set of row refreshes must be performed immediately before entry to and immediately after exit
from Self Refresh.
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MOSEL VITELIC

Waveforms of Read Cycle

UCAS
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(Inputs)

/{o]
(Outputs)

V53C511816502

o RN
. iy
=Y = M =
W/ iR — S,

T iy 77T
- T~ —\ g
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MOSEL VITELIC V53C511816502

Waveforms of Write Cycle (Early Write)
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MOSEL VITELIC V53C511816502

Waveforms of Write Cycle (OE Controlled Write)
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MOSEL VITELIC

UCAS

Address

V53C511816502
Waveforms of Read-Write (Read-Modify-Write) Cycle
tawc
Iras trp
Vi ———— —\
Vi \‘ \—'——
tcsh
trep trsH tcRp
tcas
ViH 4
Vi \\"‘ '/ /
tran tcan
tAS—R-. "_ tasc tasr
ViH
o X KO e XU/7/1111111TINVY, />£

110
(Inputs)

110
(Outputs)

towL

tawp

t,
CWD thwL

trwo

w LU \

W,

Ny

o ZHITITTTTITIN
. ZZITH7T7)
by D=

P

tcar
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MOSEL VITELIC V53C511816502

Waveforms of EDO Page Mode Read Cycle

'Rp
tRas
ViH
g trco trmp
RS \ } \
Vi _
tRsH
trc ~—| tcre
tore
| tcas tep tcas teas
v,
UCAS " \ ' ;—-—;\
A ViL ¢ \ x5 \ 1 " /
csH AL
tASE_‘ ‘Ran tasc :E‘:" tasc) | toan tasq | tcan
ViH | r ] o |
Address v ZZX Row Column 1 K///X Column 2 3 f {0 Column N x
I p X ]
traD
tRAKH
tres e tron
Vin
e i, X777,
VL tcac teac )
fcaa teaa
toes tepa tcpa tore
Vou toac |
o= /111N /171
Vo /
tcar
tCAA tOEZ
tcac tCoH teon
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110 H N\
(Output) [ Data Out }_@‘ Data Out Data Out )>_
Vi X 1 2 v N
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MOSEL VITELIC V53C511816502

Waveforms of EDO Page Mode Read Cycle (OE Control)

t
< tRas AP
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Vi ]
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Vin \ y : f
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trap
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MOSEL VITELIC V53C511816502

Waveforms of EDO Page Mode Read Cycle (WE Control)
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MOSEL VITELIC

V53C511816502

Waveforms of EDO Page Mode Early Write Cycle
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MOSEL VITELIC V53C511816502

Waveforms of EDO Page Mode Late Write Cycle
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V53C511816502

MOSEL VITELIC

Waveforms of EDO Page Mode Read-Modify-Write Cycle
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MOSEL VITELIC

Waveforms of RAS Only Refresh Cycle
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MOSEL VITELIC ' V53C511816502

Waveforms of CAS-before-RAS Refresh Cycle
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MOSEL VITELIC V53C511816502

Waveforms of CAS-before-RAS Self Refresh Cycle (Optional)
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MOSEL VITELIC V53C511816502

Waveforms of Hidden Refresh Read Cycle
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MOSEL VITELIC

Waveforms of Hidden Refresh Early Write Cycle

Address

1o
(Input)

/O
(Output)

tre

V53C511816502

~-tpas

trp

\

e tRSH —

tre

tras

a

tcHR

terp

tasc
tcan

tasr

Column

S

TN

Row

twen

twrp

twan

twp

v/

I,

) T
/ M or L

V53C511816502 Rev. 1.3 September 1997

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

B 5353391 0004878 S573 WA



MOSEL VITELIC V53C511816502
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MOSEL VITELIC V53C511816502
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MOSEL VITELIC

Package Diagrams
42-Pin 400 mil SOJ
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