MOSEL VITELIC V52C4256

MULTIPORT VIDEO RAM WITH
256K X 4 DRAM AND 512 X 4 SAM

HIGH PERFORMANCE V52C4256 60 70 80 10

Max. RAS Access Time, (trac) 60 ns 70ns 80 ns 100 ns
Max. CAS Access Time, (tcac) 15 ns 20 ns 25 ns 25ns
Max. Column Address Access Time, (1) 30ns 35ns 40 ns 50 ns
Min. Fast Page Mode Cycle Time, (tp¢) 40 ns 45ns 50 ns 55ns
Min. Read/Write Cycle Time, (tgc) 120 ns 140 ns 150 ns 180 ns
Max. Serial Access Time, (igca) 25ns 25 ns 25 ns 25ns
Min. Serial Port Cycle Time, (tgcc) 30 ns 30ns 30 ns 30 ns

Features Description

B Organization
« RAM Port: 262,144 words x 4 bits
¢ SAM Port: 512 words x 4 bits

B RAM Port
* Fast Page Mode, Read-Modify-Write,
Write-Per-Bit
* 512 Refresh Cycles/8 ms
« CAS-before-RAS Refresh, Hidden Refresh,
RAS-only Refresh
B SAM Port
* High Speed Serial Read/Write Capability
* 512 Tap Locations
¢ Fully Static Register
B RAM-SAM Bidirectional Transfer
* Read/Write/Pseudo Write Transfer
» Real Time Read Transfer
B Low Power Dissipation
* RAM Port Operating Alone — 85 mA
* SAM Port Operating Alone — 50 mA
B Low CMOS Standby Current — 7 mA
B Package

* 28 pin 400 mil SOJ
* 28 pin 400 mil ZIP

Device Usage Chart

The V52C4256 VRAM is equipped with a
262,144-words by 4-bits dynamic random access
memory (RAM) port and a 512-words by 4-bits
static serial access memory (SAM) port. The
V52C4256 supports three types of operations:
random access to and from the RAM port, high
speed serial access to and from the SAM port, and
bidirectional transfer of data between any selected
row in the RAM port and the SAM port. The RAM
port and the SAM port can be accessed
independently except when data is being
transferred between them internally.

Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K F4 60 70 80 | 100 Std Mark
0°C-70°C . . . . o o . Blank
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MOSEL VITELIC

V52C4256

Vv52C4256
T T T T T
FAMILY DEVICE ~ PKG. SPEED PWR. TEMP.
Description Pkg. Pin Count (traC) L L- BLANK (0°C to 70°C)
S0J K 28 BLANK (STANDARD)
60 (60 ns)
ZIP z 28 K{(SOJ) 70 (70 ns)
Z(@pP 80 (80 ns)
10 (100 ns)
28 Lead Pin Configuration Pin Names
sc O 1 28 [ vss Name Description
Slo1 E g 27 1 slo4 AQ-A8 Address Inputs
26
D_%I(% d s 25 % glgoa RAS Row Address Strobe
W1/01 E 5 24 [0 wa/t04 CAS Column Address Strobe
w2102 O 6 23 1
VWN%E d 22 % \'{‘_Vc::ioa DT/OE Data Transfer/Output Enable
ng E g 21 _% CAS WB/WE Write per Bit/Write Enable
A 20 O NC -
as o 10 19 B A0 W1/101-W4/104 Write Mask/Data In, Out
A6 E 11 18 g Al SC Serial Clock
A5 [} 12 17 O A2 -
A4 ] 13 16 [1 A3 SE Serial Enable
vbD 4 14 15 1 A7 SI01-S104 Serial Input/Output
K-S0J VDD/VSS Power (5V)/Ground
_— NC No Connection
NC O 1 2 [3 w303
w4104 O 3 4 1 SE
slo3d g s 6 [3 S04
ves 7 8ds . .
sio1 g9 10 B 3%2 Absolute Maximum Ratings*
DT/OE ] 11 12 O winot )
w2/02 O 13 14 [ WB/WE Ambient Temperature
NC O 15 16 D RAS Under BiaS ........coeveereecereenrennn, -10°C to +80°C
A8 17 18 L A6 Storage Temperature (plastic) ....-55°C to +125°C
A5 O 19 20 0 A4 .
vop O 21 22 B A7 Voltage Relative t0 Vgg ..oovovvovce. =1.010 47.0 V
A3 [ 23 24 [ A2 Short Circuit Qut Current .......cecoeeviienees 50 mA
Al 25 26 [ A0 Power DiSSIPation ...........ccvieeerveerirererennenenns 1w
NC O 27 28 [ CAS
\/ . . .
*Note: Operation above Absolute Maximum Ratings can
z-zip adversely affect device reliability.
Capacitance*
T,=25°C, V=5V £10%, Vg =0V, f = TMHz
Symbol Parameter Min. | Max. | Unit
Cin Input Capacitance 7 pF
C|N/0UT Input/Output 9 pF
Capacitance

*Note: Capacitance is sampled and not 100% tested.
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MOSEL VITELIC V52C4256
Functional Diagram
W1/101-W4/104 ||.u |u.r 8101~-8104
R A A ¢ 2 @ 19 7 2?29
| 4{} BEER 3 1 | i <}
SERIAL QUTPUT SERIAL INPUT
OUTPUT BUFFER INPUT BUFFER TIMING GENERATOR BUFFER BUFFER
Z | ] TE 4
WM1
WRITE WRITE-PER
REGISTER
CONTROL 8IT (4 bi)
TRANSFER
CONTROL
4
l '@L
@
g & N
8 = 512x512x4 : = % E
w o = O
alz[s02 CELL R 3=
w
§ w ARRAY =
i Z
216
T
9 571|2
SERIAL ADDRESS
RAOW DECODER COUNTER (9bits)
[ fo] i I
COLUMN ADDRESS ROW ADDRESS REFRESH Voo Ves
BUFFER (9bits) BUFFER (9bits) COUNTER
A0-A8
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MOSEL VITELIC V52C4256

DC and Operating Characteristics
(Vpp = 5V £ 10%, T, = 0-70°C)

SAM -60 -70 -80 -10
Symbol | Parameter (RAM Port) Port  |Min. (Max. |Min. |Max. |Min.|Max. | Min. |[Max. | Unit | Note
Iop1 Operating Current Standby 95 85 75 65 | mA | 1.2
RAS, CAS Cycling, tre = tre Min.
Ipo1A Active 130 120 110 100 | mA | 1,2
Ipp2 Standby Current Standby 7 7 7 7 | mA
RA§, CAS = V|H
lop2a Active 55 50 45 40 | mA | 1.2
Ippa RAS-Only Refresh Current Standby 95 85 75 65 | mA | 12
RAS Cycling, CAS =V,
Ippsa | tac = tre Min. Active 130 120 110 100 [ mA | 1,2
lopa Page Mode Current Standby 75 70 65 60 | mA | 12
RAS = V), CAS Cycling,
lDD4A tPC = tPC Min. Active 130 120 110 100 | mA 1,2
lops CAS.-before-RAS Refresh Current Standby 95 85 75 65 | mA | 1.2
RAS Cycling, CAS before RAS,
‘RC = tgc Min.
IposA Active 130 120 110 100 | mA | 1,2
lops Data Transfer Current Standby 95 85 75 65 | mA 1,2
RAS, CAS Cycling, tgc = tre Min.
IoD6A Active 130 120 110 100 | mA | 1,2
hw Input Leakage Current 10| 10 |10} 10 | -10 | 10 | -10 | 10 | pA
0V <V iy £ 5.5V, all other pins not under test = OV
log) Output Leakage Current -10 | 10 |10 | 10 [ 10| 10 | 10 | 10 | pA
OV < Voyr < 5.5V, Output Disable
VoH Output “H” Level Voltage 24 24 24 24 \
IOUT =-2mA
VoL Output “L” Level Voltage 0.4 04 04 04 | V
lout =2 mA
Viy Input High Voltage 24 Npp+t| 2.4 Vpptl| 24 [Vpp+1| 24 |Vpp+!l| V
Vie Input Low Voltage 10|08 (10|08 |10| 08 |-10]| 08
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MOSEL VITELIC

AC Electrical Characteristics Notes: 3,4, 5

V52C4256

-60 <70 -80 -10
Symbol | Parameter Min. | Max. | Min. [Max. | Min. | Max.| Min. |[Max.| Unit | Notes
tae Random Read or Write Cycle Time 120 140 150 180 ns
tamw Read-Modity-Write Cycle Time 175 195 185 235 ns
e Fast Page Mode Cycle Time 40 45 50 55 ns
termw Fast Page Mode Read-Modify-Write Cycle Time [ 85 90 90 100 ns
thac Access Time from RAS 60 70 80 100 [ ns | 6,12
tan Access Time from Column Address 30 35 40 50 | ns 6,12
teac Access Time from CAS 15 20 25 25 | ns | 6,13
tcpa Access Time from CAS Precharge 35 40 45 50 | ns 6,13
torr Output Buffer Tumn-Off Delay 0 15 0 20 0 20 0 20 | ns 8
ty Transition Time (Rise and Fall) 3 35 3 35 3 35 3 35 | ns 5
tap RAS Precharge Time 50 60 60 70 ns
tRAS RAS Pulse Width 60 | 10K | 70 | 10K | 80 | 10K | 100 | 10K | ns
trasP RAS Pulse Width (Fast Page Mode only) 60 [100K| 70 (100K | 80 |100K| 100 |100K| ns
tRsH RAS Hold Time 15 20 25 25 ns
tesh CAS Hold Time 60 70 80 100 ns
icas CAS Pulse Width 15 | 10K | 20 [10K | 25 | 10K | 25 | 10K | ns
treo RAS to CAS Delay Time 20 45 20 50 20 55 20 75 ns 12
traD RAS to Column Address Delay Time 15 | 30 15 | 35 15 | 40 | 20 | 50 ns 12
tpaL Column Address to RAS Lead Time 30 35 40 55 ns
icrp CAS 1o RAS Precharge Time 10 10 10 10 ns
topn CAS Precharge Time 10 10 10 10 ns
top CAS Precharge Time (Fast Page Mode) 10 h10 10 10 ns
tasr Row Address Setup Time 0 0 o] 0 ns
traK Row Address Hold Time 10 10 10 10 ns
tasc Column Address Setup Time 0 0 0 0 ns
toan Column Address Hold Time 10 15 15 15 ns
tar Column Address Hold Time referenced to RAS 50 55 55 70 ns
tres Read Command Setup Time 0 0] 0 0 ns
treH Read Command Hold Time 0 0 ] 0 ns 9
trRH Read Command Hold Time referenced to RAS o] 0 o] 0 ns 9
tweH Write Command Hold Time 10 15 15 15 ns
twer Write Command Hold Time referenced to RAS 50 55 55 70 ns
twp Write Command Pulse Width 10 15 15 15 ns
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MOSEL VITELIC V52C4256

AC Electrical Characteristics (Contd)

-60 -70 -80 -10

Symbol | Parameter Min. |Max. | Min. (Max. | Min. |Max.| Min. [Max. | Unit | Notes
trwL Write Command to RAS Lead Time 15 20 20 25 ns
towr Write Command to CAS Lead Time 15 20 20 25 ns
1os Data Setup Time 0 0 0 4] ns 10
1oH Data Hold Time 15 15 15 15 ns 10
toHR Data Hold Time referenced to RAS 50 55 55 70 ns
twes Write Command Setup Time 0 0 ] 0 ns 1
tawp RAS to WE Delay Time 90 100 100 130 ns R
tawo Column Address to WE Delay Time 60 65 65 80 ns 11
towp CAS 1o WE Delay Time 40 45 45 55 ns 11
toze Data to CAS Delay Time 0 0 0 0 ns
tozo Data to OF Delay Time 0 0 0 0 ns
toEa Access Time from OE 15 20 20 25 | ns 6
toez Output Buffer Tum-Off Delay from OE 0 10 0 10 0 10 0 20 | ns 8
toeo OE to Data Delay Time 10 10 10 20 ns
toen OE Command Hold Time 10 10 10 20 ns
tROH RAS Hold Time referenced to OE 10 15 15 15 ns
tesn CAS Setup Time for Cas-before-RAS Cycle 10 10 10 10 ns
tcHR CAS Hold Time for CAS-before-RAS Cycle 10 10 10 10 ns
trre RAS Precharge to CAS Active Time 0 0 0 0 ns
trer Refresh Period 8 8 8 8 ms
twsh WB Setup Time 0 0 0 0 ns
tRwH WE Hold Time 15 15 15 15 ns
tus Write-Per-Bit Mask Data Setup Time 0 0 0 0 ns
tMu Write-Per-Bit Mask Data Hold Time 15 15 15 15 ns
tThs DT High Setup Time 0 0 0 0 ns
trhH DT High Hold Time 15 15 15 15 ns
s DT Low Setup Time 0 0 0 0 ns
trH DT Low Hold Time 16 | 10K [ 15 { 10K | 15 [ 10K | 15 | 10K | ns
RTH DT Low Hold Time referenced to RAS 55 | 10K | 60 [ 10K | 65 [ 10K | BO | 10K | ns

(Real Time Read Transfer)
tatH DT Low Hold Time referenced o Column 20 25 30 30 ns

Address (Reat Time Read Transfer)
toH DT Low Hold Time referenced to CAS 15 20 25 25 ns

(Real Time Read Transfer)
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MOSEL VITELIC V52C4256
AC Electrical Characteristics (Cont'd)
-60 -70 -80 -10
Symbol | Parameter Min. |Max. | Min. [Max. | Min. [Max.| Min. |Max.| Unit | Notes
tesr SE Setup Time referenced to RAS 0 0 0 0 ns
tReH SE Hold Time referenced to RAS 15 15 15 15 ns
tyrp DT to RAS Precharge Time 50 60 60 70 ns
trp DT Precharge Time 20 20 20 30 ns
trsD RAS to First SC Delay Time (Read Transfer) 65 70 80 100 ns
tasp Column Address to First SC Delay Time 40 45 45 50 ns
(Read Transfer)
tcsp CAS to First SC Delay Time (Read Transfer) 20 20 25 25 ns
trsL Last SC to DT Lead Time 5 5 5 5 ns
(Real Time Read Transfer)
trso DT to First SC Delay Time (Read Transfer) 15 15 15 15 ns
tsrs Last SC to RAS Setup Time (Serial input) 20 25 25 30 ns
tsro RAS to First SC Delay Time (Serial Input) 20 20 20 25 ns
tspp RAS to Serial Input Delay Time 40 40 40 50 ns
tspz Serial Output Buffer Turn-Off Delay from RAS 10 | 40 | 10 | 40 | 10 | 40 | 10 | 50 | ns 8
{Pseudo Write Transfer)
tsce SC Cycle Time 30 30 30 30 ns
tsc SC Pulse Width (SC High Time) 10 10 10 10 ns
tscp SC Precharge Time (SC Low Time) 10 10 10 10 ns
tsca Access Time from SC 25 25 25 25 | ns 7
tsoH Serial Output Hold Time from SC 5 5 5 5 ns
tsps Serial Input Setup Time 0 0 0 0 ns
tspH Serial Input Hold Time 15 15 15 15 ns
1sEA Access Time from SE 25 25 25 25 | ns 7
tee SE Pulse Width 25 25 25 25 ns
tsep SE Precharge Time 25 25 25 25 ns
tsez Serial Output Buffer Turn-Off Delay from SE 0 20 0 20 0 20 0 20 ns 8
taze Serial Input 10 SE Delay Time 0 0 0 0 ns
tszs Serial Input to First SC Delay Time 0 0 o] 0 ns
tsws Seria! Write Enable Setup Time 5 5 5 5 ns
tswh Serial Write Enable Hold Time 15 15 15 15 ns
tswis Serial Write Disable Setup Time 5 5 5 5 ns
tswil Seriat Write Disable Hold Time 15 15 15 15 ns
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MOSEL VITELIC V52C4256

Notes

1.

2.

10.

11.

12.

13.

These parameters depend on cycle rate.
These parameters depend on output loading. Specified values are obtained with the output open.

An initial pause of 200us is required after power-up, followed by any 8 RAS cycles (DT/OE “high”) and
any 8 SC cycles 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.

AC measurements assume ty = 5 ns.

Viy (min.) and V| _(max.) are reference levels for measuring timing of input signals. Also, transition times
are measured between V| and V..

RAM port outputs are measured with a load equivalentto 1 TTL load and 100 pF. Doyt reference levels:
Vor/VoL = 2.0V/0.8V.

SAM port outputs are measured with a load equivalent to 1 TTL load and 30 pF. Doy reference levels:
VOHNOL =2.0V/0.8V.

torr (Max.), togz (Max.), tspz (max.) and tggz (max.) define the time at which the outputs achieve the
open circuit condition and are not referenced to output voltage levels.

Either tgcy or trry Must be satisfied for a read cycle.

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

twes: trwps toewp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only. If twes 2 twes (min.), the cycle is an early write cycle and the data out
pin will remain open circuit (high impedance) throughout the entire cycle. If trwp 2 trwp (Min.), towp 2
towo (min.) and tawp = tawp (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.

Operation within the tgep (Max.) limit ensures that tgac (Max.) can be met. tygp (Max.) is specified as a
reference point only; if tgep is greater than the specified trep (max.) limit, then access time is controlied
by teac-

Operation within the tgap (Max.) limit ensures that tgac (max.) can 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 tAA‘
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MOSEL VITELIC V52C4256

TIMING WAVEFORMS

Read Cycle
< RC >
< RAS > [4—— tRp —»
— Vg < tAR > |- -
RAS | '_ \r % I\

. - CsH >
CRP
|+ [«— IRCD ———Ma—tASH

|
|

V. - .
CAg VH ;TL \ \A— tcAs —/ / N
ViL — tRAD
- 1RAL P
task | | tRan 1ASC
<5 |2 P e (CAH
AO-AB H- ROW Ty COLUMN /><
VL . ADDRESS ADDRESS
tRCS tRAH IRCH
o - ; 7777
wewE '/ / 7

‘tTHSA TTHH _

_— — VIH= - s
DT/OE viL— v / /
20
> »{tOEA k—
N VR >
VL — A
W1/£_O_1 " e tcAC < tOFF
W4/i04 . S > e—— 108z ——
L VOH — - g
OuT i - OPEN { VALID DATA-OUT —

'III‘ "M’ OR “L"
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MOSEL VITELIC

Write Cycle (Early Write)

V52C4256

\d

- RC
ot 1RAS » [4—— [Rp —»
_ _ - tAR > -
RAS z:['_ N / A
ICRP b 1csH >
i tRCD ————»4— IRSH » r—— 1CPN ———|
CAS z:r: ;T— —\ \4— tcas =/ / N
l4— IRAD —dtet tRAL »
Jash =‘HAH> =‘ASC= e tcar—»
ViH- 5 COLUMN /><
AO-~AB VL = Dg ADRDHVEVSS E@g ADDRESS X// /
éWSl; LHWH tWCs —»| [ [ tWCH -]
- VIH— I . e .
WB/WE ViL — / />§r ! c we —/ /
- tWCR —»
tTHS | | ITHH < :gw[ -
— ——  VIH~
STOE v/ // ] KL /[
B IN z:[':/ / /X WM1 DATA :m VALID DATA-IN E(/ / /
W1/101~
W4/104 < IDHR »
L ouT YOH- OPEN
voL —
1 WB/WE | W1/I01-W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

V52C4256 Rev. 1.0 January 1995

WM1 data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC

Write Cycle (OE Controlled Write)

V52C4256

IRC >
- tRAS > IRP —
——  VIH-= N[ AR >
RAS N ; N
ere | [© osH >
[*—>| [«—— ®CD - tRSH > f«— tcPN —»]
CAS VM- 3 - 1CAS — /r j\_
GRS [/ NN Y
l¢— IRAD —ple tRAL >
t
:ASR‘ :tRAH= [ tASC | [ ICAH P
VIH- ROW COLUMN A
A0-A8 VI = /X.— ADDRESS ADDRESS W _4
[— towWL
lws| | twH DIl
w777 —~/777
. l—
wewe /IR XY W/,
ITHS N tWeR >
v 1 tOEH»]
— — VIH-=
N X7 7
s | | e 105 | | (OH
VIH- 3 VALID X/
TN w LR o /// DATAN_
W1/101~ - >
W4/104 e 'DHR >
Vi —
L ouT VOH OPEN
oL —
_ m "4 OR “L"
*1 WB/WE W1/101~W4/104 Cycle
0 WMT1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC

Read-Modify-Write Cycle

RAS
CAS
AD-~A8
WB/WE

DT/OE

|—— IN
W1/101~
W4/104

L ouT

V52C4256 Rev. 1.0 January 1995

V52C4256

IRMW >
tRAS > tRP ]
tAR » \
—_
l&——— lCsH >
l¢—— tRCD »le tRSH > .— tCPN
‘\ \: tCAS > /
.
»le tRAL >

tASC 4> [4— ICAH —»

e

XX = X777 /ﬁ/ e
|.'“_°S. le— tcwp——») :—ti:ivva—P

777777

Yy

tozo

0S|

\ A

OED
v~ VALID
< lOEA . DATA-IN

X/

r—— A ——» le—»] 1OEZ
VALD N
OPEN DATA-OUT
W1/101~W4/104 Cycle
WM1 data Write per bit
Don't Care Normai Write

WM1 data: 0: Write Disable
1: Write Enable

m :“H" OR “L"




MOSEL VITELIC

Fast Page Mode Read Cycle

V52C4256

tRp
- tRASP > |
RAS ViH-— K|le— tan —» |l&—— tpc ——» Zt 3
ViL— - 7 \
tCRP [ tRSH-—
1 {CPN
|<—> ¢—— tRCD —» [ 1CP > - tICP -+ CAS: [——>
e VlH— t ' N t 3 "
CAS /r — tRAD —» \ [ tcAS|—>] le— tcAS J’\
ViL — / N x 7/ /
1aSR| [# CSH > tCAH N ‘RAL
> |tRaH  tasc Jead tASC| [¢— 1ASC ICAH
g I > |4 >
AD-A8  TH\A ROW coL ) coL. F CcoL.
viL /X ADD. ADD.1 ADD. 2 ADD. n
1RCH
-«
tRCH—{ [ [l -
RCS - |~ CH - |4-tRCS RCH ""-;1 <~ tRCS > RAH
— — VlH—
WBRE '/ // /)] A Y
IL—
tTHS TTHH
[ |- »
— — VIH-= X <
BTIOE v,/ RN/ N NN W
tDZO ) |- tCPA ICPA
ViH= ( < > <+ P
,_ IN vIL -, / / ZL [ ) toEA
IOEA > 1oFF —» <O—EA <—>FF > |- | le&-tOFF
W1/101~ tcAC ™ . oLz
W4/104 e tan—st 'OEZ lac|  |E5 eag Q5%
e 4 > \A — A —
LOUT VoH - OPEQC DATA-OUT %, 'AA DATAGUT; - lAa 2‘ DATA-OUTS
VoL — 1 2 2 - n 2

m D*H OR “L”
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MOSEL VITELIC V52C4256
Fast Page Mode Write Cycle (Early Write)
RP
fe— IRASP ﬂ
RAS z:r: R WA——>» |e——— tPC —> ]
tCRP 4
[« l«— RCD ——P] \cp - tcp’{ RSH—| ﬁ‘q{\
&58 ViH- F\ e 1 t ZF__“ t
c le— tRAD e ICAS CAS CAS
AS ViL -, - ::H \\ —% N j 4
> e TRAL —]
1RAH {CAH _CAH . N ™
tASR ja— I‘tASC Rl 1ASC -« > ASC »
VIH- ROW e coL CoL COL
AO-AB , _ ADD. ADD. 1 ADD.2 ADD.n__ 4
4 < WCR > WeH tWCH
RWH 'WeH <, <
—>{IWSR WCS | [l e—»p twes | |4 IWCS | [
— —— ViH- | — 7
WB/WE L _>§ 1 we / twe_,, | [twp / ZL
s | |tTHH - tcwl —»I — CWL ——>| - :CWL -—l
RWL —
VIH— s
BTIOE v, /' K. i,
MH-P| [ tDH tDH
i L__J
ims ke oS, tw| le-ton S DS a—
ViH- WM DATA-IN DATA-IN DATA-IN )
r IN" yy — A oaTa 1 Jia n _,K/ [/
W1/101~ >
W4/104 fe— torm —>|
L VOH —
OouT o = OPEN
— m 4 OR ‘L
*1 WB/WE W1/101~W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

— .
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WM1 data: 0: Write Disable
1: Write Enable



MOSEL VITELIC V52C4256
Fast Page Mode Read-Modify-Write Cycle
tRASP >
1Rp
«—— AR ———»]
RAS MK ‘ >
viL — N csH F
l—— tPRMW———»{ j4¢——— tRSH —————]
< tRCD ‘cp ‘cp
VIH= N ICAS » A~ K|e— lcas <«— ICAS
CAS '~ N g N /
1ASR ld- > [ tasc -1ASC 4 ASC et .
Bl CAH | t(:WL—»I A | towt» o || e plican »{ tRWL
VIH- N\ Row N coL. 3 coL. coL.
AO~AB " R Abp. P ADD. 1 5(7////)3‘ ADD. 2 5 A ADD.n -X////z ; //////
RAL ———]
IRWH
twsR _’1WP | >1WP | > !WP<_
— ——  VIHL 3 N h | 3
WB/WE ViL —>§ ! [— tCWD —| <—lcwn—>& <—lcwo—>X
- tRWD ———»|
tTHS &y |4 tTHH
[ V|H—/ 3 A \
et 277 1N %
[ 1 t tps
MHAD = "IJZO DS - <L< 1070 toEDES< oK nl IPOZEOD’ > <l
Ms - 3 e | - oG »| | tDH
N HN WM A 0z LAt 1] ATAT / f / /
[ vIL -/ YDATA} *l TOEA W/ IN 2 Tcl)EA:! IN -] /
W1/101~ - tCAC -»| ICAC |t
W4/104 e tan BE; < tan e
L ouT YoH~— DATATN Foatay
VoL — Mi T YouTny
«— tRAC
— m - “H" OR “L"
"1 WB/WI: W1/I01~W4/104 Cycle
0 WMT1 data Write per bit
1 J Don't Care Normal Write
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1: Write Enable
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MOSEL VITELIC V52C4256
RAS Only Refresh Cycle
- RC
< IRAS » |— tRP —»
RAS N ] N
icrp tRPC ICRP
[—>] |

= VIH-
CAS
ViL —J \j

N W% G X/,

wewe \7/////. //////////////////////////////////////

t'I'HS

ovoe WLTF W///////////////////////////////Zz

W1/101~ YoH -
W4/104 yo = OPEN

:“H" OR “L”

CAS before RAS Refresh Cycle
s _/ffx_ S A
- :7% SN 7171141111
wwe 777777777777777177 7177777777777 77777777777
7o t::'7//////hé////////////////////////////////////,

W1/101~ YOH- ke
W4/104 voL — y OPEN
CAD - AR - Den' g o [/ . OR “L”
Note: AD ~ AB = Don't Care (“H” or “L") ’IM : (0]
4256 Ri ant
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MOSEL VITELIC V52C4256
Hidden Refresh Cycle
< | tRC e >l | tRC - >
< RAS »| —| [ IRAS ———— P
RAS M- Ne——wn——] N sz R
¥CRP~ [«—— RCD <28 - 4— ICHR |+ {CPN «»1
= 17 N e
[« tRAD—> IRAL T '
asR | | ey ‘4@2 ;CAH
no-ns 7R o WX Sy ‘X////{/////////////X
IRCS—  [*—| RRH—™ |;.| :tWSR » tIRWH

wewe "7/ 77777/ N N/

THS | | tTHH __tROH

BT0E i |/ RIS /L{l//////

toEZ »  |etoFa OFF [+
=IOFFV iCaC [+ [ tOEZ—™
[-— t, >
W1/101~ VOH - % el VALID DATA-QUT T
W4/104 vo — £ * - £

:“H" OR “L”
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Read Transfer Cycle (Previous Transfer is Write Transfer Cycle)

I

< tRC

< IRAS > 1B
RAS M- N tAR > \_
ViL— 2
< ICSH >
[¢— ICRP —#» |[@&———— IRCD ————»}4— ASH > 4 CPN
. [ >
—— V-
CAS "7 \«- tcas > i LN
VL -, \ /
l«— tRAD >t tRAL >

< tASR > RAH _| —» IASC |[4— [~ ICAH —

s 2T vnnomess K Womermermms X7 77777777777

AQ-AB : TAP

| 'WSR IRWH tASD >

WeWE /7 R07777777777 77777777 7777777777777,
e | [ 4_,1T'_ rrRP;»‘

DTGE v, /) ///////ﬁ{////// N

tcso >

loFF < tRSD

W1/101~ YOH- 3
W4/104 vo — 4

N

[e— tscC —»
tscp | [tsc 1SCP

tSRS —» l— %\
ViH— ¥,
sC ZL \ Inhibit Rising Transient \ / N / \

ViL -, F|tsC

A‘SDS‘ ‘SDH‘

N WSS KT ;

SIO1~ ISCA tSOH
SI04 “ hillg

L ouTt

-t >

VOH — I vauD "X
VoL — Y DATA-OUT

Note: SE = VIL

7777+ omews
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Real Time Read Transfer Cycle

T
L CRP : 1RCD > =‘CSH tRSH g > [ ICPN T—
CAS z:':: B \\= tcAs —— _ /L \
AO-~AB X:E:_W Rowingﬂes;@g SAM START ADDRESS X///////////////
, "'VEFL IRWH <——i— taTH —>»]
WewE '/ W//////////////////////////////////
v B tRTH »> ‘—“
BTOE vy /N / L

W1/I01~ YOH - R
W4/104 voL — 4

f—— ISCC —
tsc tsCP trsL trsp
- |a—> [a—>
VIH-= N £
sc : j& \ \_/ \_/
VIL — - .‘Z _‘Z
ViH—
IN o OPEN
[ ViL - 1SCA_ 1SCA
< |
SI01~ {SOH
SI04 <« — — ISOH

L ouT VOH ~ VALID -‘X VALID VALID VALD Y
VoL — DATA-OUT AL DATA-OUT DATA-OUT DATA-OUT

Previous Row Data

- VALID
L DATA-QUT

New Row Data

D “H" OR “L”

T

Note: SE = VIL
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Pseudo Write Transfer Cycle

- tRC »
v - tRAS > [ 1P ——
Vg
RAS < AR > \
ViL — Xr 72
< tcsH >
|4¢— ICAP —{ |¢———— IRCD ————»{«4— RSH > [ tCPN —
<Ria ViH-
CAS N\ teas > f K
ViL — \ .,_/
«+— tRAD > IRAL »
< ASR | | g IRAH —» IASC |4~ |~ ICAH —>]
VIH—7
AO-A8 | " ROW ADDRESS SAM START ADDRESS X// / / / / / / / / /

AQ~AB : TAP
_wsR | [ tRwH

WBAVE '/ I/

LS e

OTGE vy /1L

< OFF
W1/I01~ VOH = 3

W4/104 voL — JE OPEN v
o] 55
SCP SC scP
ISRS —» - <
VIH— i
sC VL — / tsc \ Inhibit Rising Transient \r 1_7
ESR > REH A’SWS
— VIH- »
SE v £/ LN
4——— 1SDD ——————»
-+— 1SDZ — tsDs <tSDH

— N = 1777777 7K %88 KX

SI01~ [« ISCA
SI04 ,
VOH - VALID X VALID |
L our VoL —. DATA-QUT DATA-OUT OPEN
tSOH -~ —— Serial Input Data

Serial Qutput Data

:“H” OR “L"
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Write Transfer Cycle

< RC >
Vin d tRAS > la— 1
RAS B l¢———— AR ————————————— ]
ViL - N 72

- 1csH »
}« CRP —»{ |4———— tRCD ——————4— tASH > [« ICPN ——

s - N e /| I N

«— tRAD > tRAL
_1ASR [ [ 'RAH —| IASC [« |4 ICAH —»

AO0~A8 \\;:r: ROW ADDRESS E@Z‘SAM STAAT ADDRESS X// / / / / / / / Z)(

AQ-~AB : TAP

wae v | YT

s | [t

BTOE /) 711/

tOFF
[
W1/I01~ YoH—" %
W4/104 voL — ¥ OPEN e
> | tscC
1 tscp | | 1sc | | tscP
SRS —>  |4- <
VIH— W's
SC v _ isc \ Inhibit Rising Transient \ 72
lefR | | tRen A‘SWg
— VIH- il
SE v LS
:tsos= ;son tsps | | tsoH

-

N Ve VALID
’—— viL — DATA-IN

i

/LTI IR st KKt

SI01~
S104 .
VOH — :
L ouT PEN
voL — : © ,
Previous €—— —— New Row Data
Row Data

'III |:oR
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Serial Read Cycle (SE = V)

== VH-
RAS viL—

V52C4256

tTHS tTTHH

ovioe /L1

NLLLLL

l¢— tscc —»le— tscc —>je—— iscc « 1scc —w}a—— tscC
tsC tsc SC SC tsC
VIH-
SC - 5L JZ i JZ N JZ N
— >
Toor |asSoANer qtsea, toor g t50a, T [ tson, T |4 ts0a, %ecs

lsor;L 1SOH_ 1SOH 1SOH | {SOH |
SIO1~ VoH- VALID *X VALID X‘ VALID Z‘ VALID X VALID VALID
SI04 vq, - DATA-OUT DATA-OUT | DATA-OUT DATA-OUT DATA-OUT DATA-OUT

Note: SE = V|
VIIJ " OR “L”

Serial Read Cycle (SE Controlled Outputs)

VIH-

RAS iL —

—

fTHS tTHH

\d

F Y

ovioe w/////1// /T

[«—— tscC —»

N

<— tscc —»4— 15CC —»

LI

SC,

s¢

|&—— tscC —w{e4—— IsCC

S N

VIH=
SC
viL—
—>
tSCP tscP g Moo tSCP tSCP
e < >
SE 'H / N
ViL —
1SZE
ViH—
| N V:T @g 1
Slo1- _Isca —»l E SCA _tsca
Si04 tSOH | tsez 1sCA tSOH _ ISOH |
| VoH - VALID %W VALD % £ VALD VALID VALID
ouT o - >< DATA-OUT Z_ DATAQUT P OPEN _<, DATA-OUT Z DATA-OUT Z DATA-OUT
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Serial Write Cycle (SE = V)

VIH=

AAS '

tTHS

V52C4256

tTHH

A
Y

— _— VH
DT/OE

w L

le—— tscc —w

l«—— tscc —»

4—— 1SCC —P

LI

la—— tscc —»

le— 1sCC

tsC tsc tsc tsc | _tsc
VIH- 3
sc .- N /A N/ %f%i N N :
tscp :SDL", scp :SDH= tscp QSDH, tscp ‘tSDH, tscp :SDH> tscp
1SDS —»| Lq— ~—»| |e—1tspS| -»| |e1SDS| —»| |e—1SDS | —» P— tsps
SIO1~ VIH- VALID VALID VALID VALID VALID
Sl04 v, — DATAIN __YX/N DATA-N DATA-IN DATA-IN DATA-IN
| I 1
Note: SE = V| .
IL m 4" OR "L"
Serial Write Cycle (SE Controlled Inputs)
=== VIH |
RAS viL — /
tTHS tTHH

Jdy

w 2L/

OTIGE /1
[4—— 1SCC — ISCC —{4—— 1SCC —»]e—— 1SCC —»14— tSCC
_15¢ 15C | 1SC_ | tSC_ | 1SC_
ViH- 1SCP tscp Y IscP ). tsCP N iscP 3 1SCP
SCy, - A N Nt Ny Ny
_iswiH " _tswiH [}
!SWL - 4—— ISEP —p ‘SLN-E ISEP —i» t;iNE
5 VIH———\ < SWH N < | & Mj/_
M * tswis swIs
J 1SE ] [+ N tse ™[+ B tSE |
- > - > < >
1 t 1 t:
SDS . |alSOHL 105, Jsoy, tsDS LSO,
LS. WS I, W i, W
Vi — DATA-IN Y DATAIN ¥ DATA-IN /
l
SI01-~
SI04
L VOH -
ouT Pl
U VoL = OPEN
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Pin Functions

Address Inputs: A0-A8

The 18 address bits required to decode 4 bits of the
1,048,576 cell locations within the dynamic RAM
memory array of the V52C4256 are multiplexed onto
9 address input pins (Ag—Ag). Nine row address bits
are latched on the falling edge of the row address
strobe (RAS) and the following nine column address
bits are latched on the falling edge of the column
address strobe (CAS).

Row Address Strobe: RAS

A random access cycle or a data transfer cycle
begins at the falling edge of RAS. RAS is the control
input that latches the row address bits and the states
of CAS, DT/OE, WB/WE and SE to invoke the
various random access and data transfer operating
modes shown in Table 2. RAS has minimum and
maximum pulse widths and a minimum precharge
requirement which must be maintained for proper
device operation and data integrity. The RAM port is
placed in standby mode when the RAS control is held
“high”.

Column Address Strobe: CAS

CAS is the control input that latches the column
address bits. CAS has minimum and maximum pulse
widths and a minimum precharge requirement which
must be maintained for proper device operation and
data integrity. CAS also acts as an output enable for
the output buffers on the RAM port.

Data Transfer/Output Enable: DT/OE

The DT/OE input is a multifunction pin. When
DT/OE is “high” at the falling edge of RAS, RAM port
operations are performed and DT/OE is used as an
output enable control. When the DT/OE is “low” atthe
falling edge of RAS, a data transfer operation is
started between the RAM port and the SAM port.

Write Per Bit/Write Enable: WB/WE

__The WB/WE inputis alsoamultifunction pin. When
WB/WE is “high” at the falling edge of RAS, during
RAM port operations, it is used to write data into the
memory array in the same manner as a standard
DRAM. When WB/WE is “low” at the falling edge of
RAS, during RAM port operations, the write-per-bit
function is enabled. The WB/WE input also
determines the direction of data transfer between the
RAM array and the serial register (SAM).

V52C4256 Rev. 1.0 January 1995
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When WB/WE is “high” at the falling edge of RAS,
the data is transferred from RAM to SAM (read
transfer). When WB/WE is “low” at the falling edge of
RAS, the data is transferred from SAM to RAM (write
transfer).

Write Mask Data/Data Input and Output:
W,/104-W,/10,

When the write-per-bit function is enabled, the
mask data on the WYIO, pins is latched into the write
mask register (WM1) at the falling edge of RAS. Data
is written into the DRAM on data lines where the
write-mask data is a logic “1". Writing is inhibited on
data lines where the write-mask data is a logic “0”.
The write-mask data is valid for only one cycle. Data
is written into the RAM port during a write or read-
modify-write cycle. The input data is latched at the
falling edge of either CAS or WB/WE, whichever
occurs late. During an early-write cycle, the outputs
are in the high-impedance state. Data is read out of
the RAM port during a read or read-modify-write
cycle. The output data becomes valid on the WyIO;
pins after the specified access times from RAS, CAS,
DT/OE and column address are satisfied and will
remain valid as long as CAS and DT/OE are kept
“low”. The outputs will return to the high-impedance
state at the rising edge of either CAS or DT/OE,
whichever occurs first.

Serial Clock: SC

All operations of the SAM port are synchronized
with the serial clock SC. Data is shifted in or out of the
SAM registers at the rising edge of SC. in a serial
read, the output data becomes valid on the SIO pins
after the maximum specified serial access time tgca
from the rising edge of SC. The serial clock SC also
increments the 9-bits serial pointer which is used to
select the SAM address. The pointer address is
incremented in a wrap-around mode to select
sequential locations after the starting location which
is determined by the column address in the normal
transfer cycle. When the pointer reaches the most
significant address location (decimal 511}, the next
SC clock will place it at the least significant address
location (decimal 0). The serial clock SC must be
held ataconstant V|4 or V| _level during read/pseudo
write/write transfer operations and should not be
clocked while the SAM port is in the standby mode,
to prevent the SAM pointer from being incremented.

-
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Serial Enable: SE

The SE input is used to enable serial access
operation. in a serial read cycle, SE is used as an
output control. In a serial write cycle, SE is used as
a write enable control. When SE is "high”, serial
access is disabled, however, the serial address
pointer location is still incremented when SC is
clocked even when SE is “high”.

Operation Mode

The RAM port and data transfer operating of the
V52C4256 are determined by the state of CAS, DT/
OE, WB/WE and SE atthe falling edge of RAS. Table
1 and Table 2 show the operation truth table and the

Table 1. Operation Truth Table

V52C4256

Serial Input/Output: SIO1-S104

Serial input and output share common /O pins.
Serialinput or output mode is determined by the most
recent read, write or pseudo write transfer cycle.
When a read transfer cycle is performed, the SAM
port is in the output mode. When a write or pseudo
write transfer cycle is performed, the SAM port is
switched from output mode to input mode. During the
subsequent write transfer cycle, the SAM remains in
the input mode.

functional truth table for a listing of all available RAM
port and transfer operations, respectively.

RAS Falling Edge v

CAS | DT/OE |WBWE| SE Function
0 . . . CAS-before-RAS Refresh
1 [0} 0 0 Write Transfer
1 0 0 1 Pseudo Write Transfer
1 0 1 . Read Transfer
1 1 0 . Read/Write per Bit
1 1 1 . Read/Write

Table 2. Functional Truth Table

RASY Address wno Write Mask

Function CAS | DT/OE| WBWE | SE RASY CASy RAS} CASy WMt
WEY

CAS-before-RAS Refresh 0 . . . . - . - -
Write Transfer 1 0 0 0 Row TAP . . -
Pseudo Write Transfer 1 0 )] 1 Row TAP . . -
Read Transfer 1 0 1 . Row TAP . . -
Write per Bit 1 1 0 . Row Column WM1 DIN Load use
Read/Write 1 1 1 . Row Column . DIN -

Note: *=“0" or “1”, TAP = SAM Start Address, - = not used.

V52C4256 Rev. 1.0 January 1995
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RAM Port Operation

Fast Page Mode Cycle

Fast page mode allows data to be transferred into
or out of muitiple column locations of the same row
by performing multiple CAS cycles during a single
active RAS cycle. During a fast page cycle, the RAS
signal may be maintained active for a period up to
100 ps. For the initial fast page mode access, the
output data is valid after the specified access times
from RAS, CAS, column address and DT/OE. For
all subsequent fast page mode read operations, the
output data is valid after the specified access times
from CAS, column address and DT/OE. When the
write-per-bit function is enabled, the mask data
latched at the falling edge of RAS is maintained
throughout the fast page mode write or read-
modify-write cycle.

RAS-Only Refresh

The data in the DRAM requires periodic
refreshing to prevent data loss. Refreshing is
accomplished by performing a memory cycle at
each of the 512 rows in the DRAM array within the
specified 8ms refresh period. Although any normal
memory cycle will perform the refresh operation,
this function is most easily accomplished with the
“RAS-Only” cycle.

CAS-before-RAS Refresh

The V52C4256 also offers an internal-refresh
function. When CAS is held “low" for a specified
period (tcgp) before RAS goes “low”, an internal
refresh address counter and on-chip refresh control
clock generators are enabled and an internal
refresh operation takes place. When the refresh
operation is completed, the internal refresh address
counter is automatically incremented in preparation
for the next CAS-before-RAS cycle. For successive
CAS-before-RAS refresh cycles, CAS can remain
“low” while cycling RAS.

V52C4256

Hidden Refresh .

A hidden refresh is a CAS-before-RAS refresh
performed by holding CAS “low” from a previous
read cycle. This allows for the output data from the
previous memory cycle to remain valid while
performing a refresh. The internal refresh address
counter provides the address and the refresh is
accomplished by cycling RAS after the specified
RAS-precharge period (refer to Figure 1).

Write-Per-Bit Function

The write-per-bit function selectively controls the
internal write-enable circuits of the RAM port. When
WB/WE is held “low” at the falling edge of RAS,
during a random access operation, the write-mask
is enabled. At the same time, the mask data on the
Wi/IO; pins is latched into the write-mask register
(WM1). When a “0" is sensed on any of the W//IO;
pins, their corresponding write circuits are disabled
and new data will not be written. When an “1” is
sensed on any of the W;/I10; pins, their
corresponding write circuits will remain enabled so
that new data is written. The truth table of the write-
per-bit function is shown in Table 3.

At the falling edge of RAS
CAS |DT/OE| WB/WE | WiflOi Function
(i=1-4)
H H H . Write Enable
1 Write Enable
H H L 0 Write Mask

Table 3. Truth Table for Write-Per-Bit Function

ﬁ Memary Cycle 7:¢1T Refresh Cycle 7:"‘? Refresh Cycle 7_—‘7
RAS

CAS \

W1/101- <
W4/104

Valid Data Output

/7
>___

Figure 1. Hidden Refresh Cycle
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An example of the write-per-bit function illustrating

its application to displays is shown in Figures 2 and 3.

Ag~Ag

DT/OE

WEAVE 721/
W10, ZDiMask/

7

W10, Zwie ]+ Wil

W,/10;5 Z2\Mask/Z 77

Wy4/10, T wirite CLZ_"0" Wiite /7

L LWrite
W//IO; = L : Write Mask

WO, = H : Write

Figure 2. Write-per-bit timing cycle

SAM Port Operation

The V52C4256 is provided with a 512 words by 4
bits serial access memory (SAM).

High speed serial read or write operations can be
performed through the SAM port independent of the
RAM port operations, except during read/write/
pseudo-write transfer cycles. The preceding
transfer operation determines the direction of data
flow through the SAM port. If the preceding transfer
operation is a read transfer, the SAM port is in the
output mode. If the preceding transfer operation is a
write or pseudo write transfer, the SAM port is in the
input mode. The pseudo write transfer operation
only switches the SAM port from output mode to

V52C4256

CRT Display
QRKICIIICIOIICI
OOOOOOOOOO%OO
OIDIOI0OIOI0ICIO0ee0
QIQICIOICIO00 @080
Q0I0I0CICIOeOOe00
Q000 e eeecO
O0C0ICe000I0IeIC!
QOO0
QOISO
QOeOICIOOI0O

| / [ ]
/
Cl@O
0" Write
No Write (Masked)
"1" Write

No Write (Masked)

Figure 3. Corresponding bit-map

input mode; data is not transferred from SAM to
RAM.

Serial data can be read out of the SAM port after
a read transfer (RAM — SAM) has been performed.
The data is shifted out of the SAM port starting at
any of the 512 bits locations. The TAP location
corresponds to the column address selected at the
falling edge of CAS during the read transfer cycle.
The SAM registers are configured as circular data
registers. The data is shifted out sequentially
starting from the selected tap location to the most
significant bit, and then wraps around to the least
significant bit, as illustrated below.

Start address : Tap location

o=

pOEEESS

---------------- ‘509‘510|511~_W
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Subsequent real-time read transfer may be
performed on-the-fly as many times as desired,
within the refresh constraints of the DRAM array.
Simultaneous serial read operation can be
performed with some timing restrictions. A pseudo
write transfer cycle is performed to change the SAM
port from output mode to input mode, in order to
write data into the serial registers through the SAM

Vv52C4256

port. A write transfer cycle must be used
subsequently to load the SAM data into the RAM
row selected by the row address at the falling edge
of RAS. The starting location in the SAM registers
for the next serial write is selected by the column
address at the falling edge of CAS. The truth table
for single register mode SAM operation is shown in
Table 4.

SAM Port Operation DT/OE at the
falling edge of RAS SC SE Function Preceded by a
L Enable Serial Read
Serial Output Mode H ﬂ_ Read Transfer
H Disable Serial Read
L Enable Serial Write
Serial Input Mode H | | Write Transfer
P H Disable Serial Write
L Enable Serial Write
Serial Input Mode H _I_l_ - - - Pseudo Write Transfer
H Disable Serial Write

Table 4. Truth Table for SAM Port Operation

Refresh
The SAM data registers are static flip-flop,
therefore a refresh is not required.

Data Transfer Operation

The V52C4256 features the internal bidirectional
data transfer capability between RAM and the SAM,
as shown in Figure 4. During a normat transfer, 512
wors by 4 bits of data can be loaded from RAM to
SAM (Read Transfer) or from SAM to RAM (Write
Transfer).

512 columns
A

512 ) 512x512x 4
rows Memory Cell Array

g

512x 4

K=

Figure 4. Data Transfer

V5204256 Rev. 1.0 January 1995

As shown in Table 5, the V52C4256 supports
three types of transfer operations: read transfer,
write transfer, and pseudo write transfer. Data
transfer operations between RAM and SAM are
invoked by holding the DT/OE signal “low” at the
faling edge of RAS. The type of data transfer
operation is determined by the state of CAS, WB/
WE and SE which are latched at the falling edge of
BAS. During data transfer operations, the SAM port
is switched from input to output mode (Read
Transfer) or output to input mode (Write Transfer/
Pseudo Write Transfer). During a data transfer
cycle, the row address Ag—Ag selects one of the 512
rows of the memory array to or from which data will
be transferred, and the column address Ag—Ag
selects one of the tap locations in the serial register.
The selected tap location is the start position in the
SAM port from which the first serial data will be read
out during the subsequent serial read cycle or the
start position in the SAM port into which the first
serial data will be written during the subsequent
serial write cycle.

3-28



MOSEL VITELIC V52C4256
At the falling edge of RAS
CAS | DT/OE |WB/WE | SE Transfer Mode Transfer Direction Transfer Bit SAM Port Mode
H L H . Read Transfer RAM — SAM 512x 4 Input — Output
H L L L Write Transfer SAM —» RAM 512x4 Cutput — Input
H L L H Pseudo Write Transter — — Qutput — Input

Note: ¢="“H"or“L"

Table 5. Transfer Modes

Read Transfer Cycle

A read transfer cycle consists of loading a
selected row of data from the RAM array into the
SAM register. A read transfer is invoked by holding
CAS “high”, DT/OE “low” and WB/WE “high” at the
falling edge of RAS. The row address selected at
the falling edge of RAS determines the RAM row to
be transferred into the SAM. The transfer cycle is
completed at the rising edge of DT/ OE. When the
transfer is completed, the SAM port is set into the
output mode. In a read/real time read transfer cycle,
the transfer of a new row of data is completed at the
rising edge of DT/OE and this data becomes valid

on the SIO lines after the specified access time
(tsca) from the rising edge of the subsequent serial
clock (SC) cycle. The start address of the serial
pointer of the SAM is determined by the column
address selected at the falling edge of CAS.

Figure 5 shows the operation block diagram for
the read transfer operation.

In a read transfer cycle (which is preceded by a
write transfer cycle), the SC clock must be held at a
constant V|_or Vi, after the SC high time has been
satisfied. A rising edge of the SC clock must not
occur until after the specified delay (trgp) from the
rising edge of DT/OE, as shown in Figure 6.

SAM Start Address ON
; {51014
POPPPP 999 —
SAM Serial Read
REERER RN
512 x 4 bits
775 <— Selected Row

>
9
>
[}

Row Decoder

512 x 512 x 4 bits
Memory Cell Array

Figure 5. Block Diagram for Read Transfer Operation
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RAS /% )
cas —/ H \ /S

Ag-Ag X ow XX sz X2

WBAVE 7

BT/OE i [ 7
SC \ / 3‘ \ Inhibit Rising Transition .i_\ /——\

E e TS0, ! LN R:\—_

SIO Doul

Figure 6. Read Transfer Timing

In a real time read transfer cycle (which is
preceded by another read transfer cycle), the
previous row data appears on the SIO lines until the
DT/OE signal goes “high” and the serial access
time (tgca) for the following serial clock is satisfied.
This feature allows for the first bit of the new row of
data to appear on the serial output as soon as the
last bit of the previous row has been strobed without
any timing loss. To make this continuous data flow
possible, the rising edge of DT/OE must be
synchronized with RAS, CAS and the subsequent
rising edge of SC (tRTHI tCTH1 and tTSL/tTSD must be
satisfied), as shown in Figure 7.

The timing restrictions trg /trgp are 5ns min/15ns
min.

Write Transfer Cycle

A write transfer cycle consists of loading the
contents of the SAM register into a selected row of
the RAM array. If the SAM data to be transferred
must first be loaded through the SAM port, a
pseudo write transfer operation must precede the
write transfer cycles. However, if the SAM port data
to be transferred into the RAM was previousty
loaded into the SAM via a read transfer, the SAM to
RAM transfer can be executed simply by
performing a write transfer directly. A write transfer
is invoked by holding CAS “high”, DT/OE “low”, WB/
WE “low", and SE “low” at the falling edge of RAS.
Figures 8 and 9 show the timing diagram and block
diagram for write transfer operations, respectively.

RAS /
| RTH
CAS -/ " t /
ICTH ——»|
AO_AE A Row Address m SAM Start Address
__ I
WB/WE 74 H X
|
DT/OE N i
|“ tTSD = 15ns

trgy = 5ns —»] _‘4—
s _/‘\\_/—\_/_\_/“\_/‘\_/—\_/—\_/_\__

S104-810,

NN N NN NN
XXX X XX XX

Previous Row Data —»1%~ New Row Dala
)

Figure 7. Real Time Read Transfer
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V52C4256

mAs /T O\ —
CAS —/ H \ F
Ag—Ag 2.4 Fow X270 5am start X7 ;
WBWE 7R
DT/OE 7N YiL Vs ;
W1/|O1—W4/'O4 : :
o ! 1 1SRD ,
SE 7. A/ T e
SC _m N Inhibit Rising Transition N\ /:_\_/—\_
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Figure 8. Write Transfer Timing
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Figure 9. Block Diagram for Write Transfer Operation

The row address selected at the falling edge of
RAS determines the RAM row address into which
the data will be transferred. The column address
selected at the falling edge of CAS determies the
start address of the serial pointer of the SAM. After
the write transfer is completed, the SIO lines are set
in the input mode so that serial data synchronized
with the SC clock can be loaded.
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When consecutive write transfer operations are
performed, new data must not be written into the
serial register until the RAS cycle of the preceding
write transfer is completed. Consequently, the SC
clock must be held at a constant V,_or Vy during
the RAS cycle. A rising edge of the SC clock is only
allowed after the specified delay (tgpp) from the
rising edge of RAS, at which time a new row of data
can be written in the serial register.
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Pseudo Write Transfer Cycle

A pseudo write transfer cycle must be performed
before loading data into the serial register after a
read transfer operation has been executed. The
only purpose of a pseudo write transfer is to change
the SAM port mode from output mode to input mode
(a data transfer from SAM to RAM does not occur).
After the serial register is loaded with new data, a
write transfer cycle must be performed to transfer
the data from SAM to RAM. A pseudo write transfer
is invoked by holding CAS “high”, DT/OE “low”, WB/
WE “low” and SE “high” at the falling edge of RAS.
The timing conditions are the same as the one for
the write transfer cycle except for the state of SE at
the falling edge of RAS.

V52C4256

Register Operation Sequence - Example

Figure 10 illustrates an example of register
operation sequence after device power-up and
initialization. After power-up, a minimum of 8 RAS
and 8 SC clock cycles must be performed to
properly intialize the device. A read transfer is then
performed and the column address latched at the
faling edge of CAS sets the SAM tap pointer
location, which up to that point was in an undefined
location. Subsequently, the pointer address is
incremented by cycling the serial clock SC from the
starting location to the last location in the register
(address 511), and wraps around to the least
significant address location. The SAM address is
incremented as long as SC is clocked.
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Pause Dummy Read
{200ps) Cycle Transter
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Figure 10. Example of SAM Register Operation Sequence
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The next operation is a pseudo write transfer
which switches the SAM port from output mode to
input mode in preparation for write transfers. The
column address latched at the falling edge of CAS
during the pseudo write transfer sets the serial
register tap location. Serial data will be written into
the SAM starting from this location.

V52C4256

Transfer Operation Without CAS

During all transfer cycles, the CAS input clock
must be cycled, so that the column addresses are
latched at the falling edge of CAS, to set the SAM
tap location. If CAS was maintained at a constant
“high” level during a transfer cycle, the SAM pointer
location would be undefined. Therefore, a transfer
cycle with CAS held "high” is not allowed (refer to
the illustration below).

RAS ~  \ /)
CAS /i
Cycle
Address 777K _Row__ W2 X____SAM Stan Y 77 )
RS T\ /T
CAS > Aowed
Address X Row X7 J
Read Transfer Cycle After Read Transfer Cycle
Another read transfer may be performed
following the read transfer provided that a minimum
delay of 30 ns from the rising edge of the first clock
SC is satisfied (refer to the illustration shown
below).
RAS T \____ /1 . /
CAS /T __/
BTOE T N/ Y

|

Transfer Operation ' 130ns !
— -
1 Next Transfer

Not Allowed
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Power-Up

Power must be applied to the RAS and DT/OE
input signals to pull them “high” before or at the
same time as the Vpp supply is turned on. After
power-up, a pause of 200 puseconds minimum is
required with RAS and DT/OE held “high”. After the
pause, a minimum of 8 RAS and 8 SC dummy
cycles must be performed to stabilize the internal
circuitry, before valid read, write or transfer
operations can begin. During the initialization
period, the DT/OE signal must be held “high”. If the
internal refresh counter is used, a minimum 8 CAS-
before-RAS initialization cycles are required
instead of 8 RAS cycles.

Vv52C4256

Initial State After Power-Up o

When power is achieved with RAS, CAS, DT/OE
and WB/WE held “high”, the internal state of the
V52C4256 is automatically set as follows.

However, the initial state can not be guaranteed
for various power-up conditions and input signal
levels. Therefore, it is recommended that the initial
state be set after the initialization of the device is
performed (200 us pause followed by a minimum of
8 RAS cycles and 8 SC cycles) and before valid
operations begin.

State after power-up

SAM port Input Mode
WM1 Register Write Enabie
TAP pointer invalid
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