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MOSEL VITELIC V52C4258

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

HIGH PERFORMANCE V52C4258 60 70 80 10

Max. RAS Access Time, (gac) 80ns 70 ns 80 ns 100 ns
Max. CAS Access Time, (tcac) 15ns 20 ns 25ns 25ns
Max. Column Address Access Time, (taa) 30ns 35ns 40 ns 50 ns
Min, Fast Page Mode Cycle Time, (tpg) 40 ns 45 ns 50 ns 55 ns
Min. Read/Write Cycle Time, (trg) 120 ns 140 ns 150 ns 180 ns
Max. Serial Access Time, (isca) 25ns 25 ns 25 ns 25ns
Min. Serial Port Cycle Time, {tgcc) 30ns 30 ns 30 ns 30 ns

Features Description

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

N RAM Port

*» Fast Page Mode, Read-Modify-Write,
Write-Per-Bit

* Block Write/Flash Write

* Color Register Load/Read

* 512 Refresh Cycles/8 ms

» CAS-before-RAS Refresh, Hidden Refresh,
RAS-only Refresh

SAM Port

s High Speed Serial Read/Write Capability

* 512 Tap Locations

* Fully Static Register

RAM-SAM Bidirectional Transfer

* Read/Write/Pseudo Write Transfer

* Real Time Read Transfer

¢ Split Read/Write Transfer

Low Power Dissipation

* RAM Port Operating Alone — 85 mA

* SAM Port Operating Alone — 50 mA

Low CMOS Standby Current — 7 mA

Package

* 28 pin 400 mil SOJ

* 28 pin 400 mil ZIP

The V52C4258 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
V52C4258 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.

In addition to the conventional muitiport video
RAM operating modes, the V52C4258 features the
block write and flash write functions on the RAM
port and a split register data transfer capability on
the SAM port.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K z 60 70 80 100 Std Mark
0°C-70°C . . . . . . . Blank
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MOSEL VITELIC V52C4258
vVv52C42538
TSI T LT T T
FAMILY DEVICE  PKG. SPEED PWR. TEMP.
Description | Pkg. | Pin Count trac) L L BLanK (0°C o 70°C)
SOJ " 28 o on SB)LANK (STANDARD)
zIp z 28 K (S0J) 70 (70 ns)
Z(2P) 80 (80 ns)
10 (100 ns)
28 Lead Pin Configuration Pin Names
scd1 28 I vss Name Description
Siof E 2 27 g Sio4 AO-A8 Address Inputs
102 0 3 26 1
el 2 F Sos RAS Row Address Strobe
Wg'g‘ E 2 gg g a;;lo‘t CAS Column Address Strobe
W2/102 103
WB/WE O 7 22 [ DSF DT/OE Data Transfer/Output Enable
NC s 21 [ CAS WE/WE Write per Bit/Write Enable
RAS [} 9 20 I QsF - -
A8 O] 10 19 O A0 DSF Special Function Control
As 4 11 18 1 At W1/01-W4/104 | Write Mask/Data In, Out
A5 [ 12 17 O A2 _
A4 (]13 16 [J A3 sC Serial Clock
VDD O 14 15 [ A7 SE Serial Enable
K-s0J SI01-S104 Serial Input/Output
/ﬁ QSF Special Flag Output
DSF O 1 2 [ wanos VODNSS Power (5V)/Ground
W4/104 ] 3 4 1 SE -
s|I03 5 6 1 sI04 NC No Connection
ves O 7 8 P sC
_sio1 009 10 3 SiO2
DT/OE O 11 12 O w1101
wano2 4 13 14 3 WB/WE
NC O 15 16 O RAS
A8 4 17 18 1 A6 ; i H *
as d 19 20 B Ad Absolute Maximum Ratings
vDD O 21 22 O A7 .
A3 23 24 1 A2 Ambient Temperature
A1 25 26 0 A0 Under Bias.........cocciveninnneennne -10°C to +80°C
QsF O 27 28 [1 CAS Storage Temperature (plastic) ... —55°C to +125°C
Voltage Relative t0 Vg o -1.0t0+70V
Z-7ZIp Short Circuit Out Current .
Power Dissipation...............
Capacitance* Note: Operation above Ab'solute .Ma.)flmum Ratings can
adversely affect device reliability.
TA =25°C, VDD =5V 10%, VSs =0V, f=1MHz
Symbol Parameter Min. | Max.| Unit
Cin input Capacitance 7 pF
Civout | Input/Output 9 pF
Capacitance
Cout Output Capacitance (QSF) 9 pF
*Note: Capacitance is sampled and not 100% tested.
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MOSEL VITELIC V52C4258

Functional Diagram
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MOSEL VITELIC V52C4258

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
lop1 Operating Current Standby 95 85 75 65 | mA | 1,2
RAS, CAS Cycling, tge = trg Min.
lbp1a Active 130 120 110 100 | mA | 1.2
lop2 Standby Current Standby 7 7 7 7 {mA
RAS, CAS=V|y
Ibo2a Active 55 50 45 40 | mA [ 12
Ibps RAS-Only Refresh Current Standby 95 85 75 65 | mA 1,2
RAS Cycling, CAS =V},
Ibpaa tpe = tpe Min. Active 130 120 110 100 | mA | 1,2
lopa Page Mode Current Standby 75 70 65 60 | mA 1,2
RAS = V), CAS Cycling,
bosa tpc = tpg Min. Active 130 120 110 100 | mA | 1.2
Inps CAS-before-RAS Refresh Current Standby 95 85 75 65 | mA 1,2
RAS Cycling, CAS before RAS,
tRC = ‘HC Min.
lopsa Active 130 120 110 100 | mA | 1,2
Ibos Data Transfer Current Standby 95 85 75 65 | mA | 1.2
RA§, CAS Cycling, tRC = tnc Min.
Iopsa Active 130 120 110 100 [ mA | 1,2
Ibo7 Flash Write Current Standby 85 85 75 65 | mA | 1.2
RAS, CAS Cycling, tge = tae Min.
lop7a Active 130 120 110 100 [mA | 1,2
Ibos Block Write Current Standby 95 85 75 65 [ mA 1,2
RAS, CAS Cycling, trg = tae Min.
lopsa Active 130 120 110 100 | mA | 1,2
[T Input Leakage Current 10 | 10 {-10 | 10 | -10 | 10 | -10 | 10 | wA
0V <V < 5.5V, all other pins not under test = 0V
log) Output Leakage Current 10} 10 |10 | 10 | -10 | 10 | -10 | 10 | pA
OV < Vgt £ 5.5V, Output Disable
Vou Output “H” Level Voltage 24 2.4 24 24 v
IOUT =-2 mA
VoL Output “L” Level Voltage 04 0.4 0.4 04 | V
loyr =2 MA
ViH Input High Voltage 24 [Npp+l| 24 Npp+l| 24 |Vpp+1| 24 Npp+i
Vi Input Low Voltage 10|08 |-10 {08 [-1.0{08 |-1.0] 08
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MOSEL VITELIC V52C4258

AC Electrical Characteristics Notes: 3,4, 5

-60 -70 -80 -10
Symbol | Parameter Min. {Max. | Min. |Max. | Min. {Max. | Min. Max. | Unit | Notes
tre Random Read or Write Cycle Time 120 140 150 180 ns
trRmw Read-Modify-Write Cycle Time 175 195 195 235 ns
tec Fast Page Mode Cycle Time ' 40 45 50 55 ns
teRMw Fast Page Mode Read-Modify-Write Cycle Time | 85 90 20 100 ns
trac Access Time from RAS 60 70 80 100 | ns 6,12
faa Access Time from Column Address 30 35 40 50 | ns 6,12
tcac Access Time from CAS 15 20 25 25 | ns 6,13
fepa Access Time from CAS Precharge 35 40 45 50 | ns 6,13
torr Output Buffer Turn-Off Delay 0 15 0 20 0 20 0 20 ns 8
tr Transition Time (Rise and Fali) 3 35 3 35 3 35 3 35 ns 5
P RAS Precharge Time 50 60 60 70 ns
{ras RAS Pulse Width 60 | 10K | 70 | 10K | 80 | 10K | 100 | 10K | ns
tRasP RAS Pulse Widih (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
toas CAS Pulse Width 15 | 10K | 20 | 10K | 25 | 10K | 25 | 10K | ns
tren RAS to CAS Delay Time 20 | 45 | 20 | 50 | 20 | 55 [ 20 | 75 | ns 12
thao RAS to Column Address Delay Time 15 | 30 i5 | 35 15 | 40 | 20 | 50 | ns 12
traL Column Address to RAS Lead Time 30 35 40 55 ns
tcrp CAS 1o RAS Precharge Time 10 10 10 10 ns
tepn CAS Precharge Time 10 10 10 10 ns
tcp CAS Precharge Time (Fast Page Mode) 10 10 10 10 ns
tasr Row Address Setup Time 0 0 0 0 ns
tran Row Address Hold Time 10 10 10 10 ns
tasc Column Address Setup Time 0 0 0 [¢] ns
tcan Column Address Hold Time 10 15 15 15 ns
AR Column Address Hold Time referenced to RAS | 50 55 55 70 ns
thes Read Command Setup Time 0 0 0 0 ns
tacH Read Command Hold Time 0 0 1] ] ns 9
tRRH Read Command Hold Time referenced to RAS ] 0 0 0 ns 9
tweH Write Command Hold Time 10 15 15 15 ns
twer Write Command Hold Time reterenced to RAS 50 55 55 70 ns

V52C4258 Rav. 1.0 January 1995
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MOSEL VITELIC V52C4258
AC Electrical Characteristics (Cont'd)
-60 -70 -80 -10

Symbol | Parameter Min. |Max. | Min. |Max. | Min. [Max.|Min. |Max. | Unit | Notes

twp Write Command Pulse‘Wid!h 10 15 15 15 ns

trwL Write Command to RAS Lead Time 15 20 20 25 ns

towe Write Command to CAS Lead Time 15 20 20 25 ns

1os Data Setup Time 0 0 0 0 ns 10

ton Data Hold Time 15 15 15 15 ns 10

toHR Data Hold Time referenced 1o RAS 50 55 55 70 ns

twes Write Command Setup Time 0 0 0 0 ns 1

tawp RAS to WE Delay Time 90 100 100 130 ns 11

tawp Column Address to WE Delay Time 60 65 65 80 ns 11

tewp TAS to WE Delay Time 40 a5 45 55 ns 1"

toze Data to CAS Delay Time 0 0 0 0 ns

tbzo Data to OE Delay Time 0 0 0 0 ns

toEa Access Time from OE 15 20 20 25 | ns 6

toez OQutput Buffer Tum-Off Delay from OE 0 10 0 10 0 10 0 20 | ns 8

toen OE to Data Delay Time 10 10 10 20 ns

toeH OE Command Hold Time 10 10 10 20 ns

trRoH RAS Hold Time referenced to OE 10 15 15 15 ns

tesr CAS Setup Time for Cas-before-RAS Cycle 10 10 10 10 ns

teHr CAS Hold Time for CAS-before-RAS Cycle 10 10 10 10 ns

trpe RAS Precharge to CAS Aciive Time 0 0 0 0 ns

tRer Refresh Period 8 8 8 8 ms

twsr WB Setup Time 0 0 0 0 ns

tawH WB Hold Time 15 15 15 15 ns

trsm DSF Setup Time referenced to FAS 0 0 0 0 ns

tren DSF Hold Time referenced to RAS (1) 15 15 15 15 ns

teuR DSF Hold Time referenced to RAS (2) 50 55 55 70 ns

tesc DSF Setup Time referenced to CAS 0 0 0 0 ns

teen DSF Hold Time referenced to CAS 15 15 15 15 ns

tvs Write-Per-Bit Mask Data Setup Time 0 0 0 0 ns

thaH Write-Per-Bit Mask Data Hold Time 15 15 15 15 ns

trhs DT High Setup Time 0 0 0 0 ns

trem BT High Hold Time 15 15 15 15 ns

tris DT Low Setup Time 0 0 0 0 ns
V52C4258 Rev. 1.0 January 1985
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MOSEL VITELIC V52C4258
AC Electrical Characteristics (Cont'd)
-60 -70 -80 -10
Symbol | Parameter Min. {Max.| Min. |Max.| Min. [Max. | Min. {Max. | Unit | Notes
trin BT Low Hold Time 16 | 10K | 16 | 10K | 15 [ 10K | 15 | 10K | ns
tRTH DT Low Hold Time referenced to RAS 55 [10K| 60 | 10K | 65 | 10K | 80 |10K | ns
{Real Time Read Transfer)
tatn DT Low Hold Time referenced to Column 20 25 30 30 ns
Address (Real Time Read Transfer)
teTh DT Low Hold Time referenced 1o CAS 15 20 25 25 ns
(Real Time Read Transfer)
tesp SE Setup Time referenced to RAS 0 0 0 0 ns
tren SE Hold Time referenced 1o RAS 15 5 15 15 ns
t1Rp DT to RAS Precharge Time 50 60 60 70 ns
typ DT Precharge Time 20 20 20 30 ns
trsp RAS 1o 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)
tcso 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 1o First SC Delay Time (Serial Input) 20 20 20 25 ns
tsop RAS to Serial Input Delay Time 40 40 40 50 ns
tspz Serial Qutput 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
lsps Serial Input Setup Time 0 0 0 0 ns
tsoH Serial Input Hold Time 15 15 15 15 ns
tsea Access Time from SE 25 25 25 25 | ns 7
tse SE Pulse Width 25 25 25 25 ns
tsep SE Precharge Time 25 25 25 25 ns
tsez Serial Output Buffer Tum-Off Delay from SE o] 20 0 20 0 20 0 20 | ns 8
tsze Serial Input to SE Delay Time 0 0 0 0 ns
V52C4258 Rev. 1.0 January 1995
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MOSEL VITELIC V52C4258

AC Electrical Characteristics (Contd)

-60 -70 -80 «10
Symbol | Parameter Min. [Max. | Min. |Max. | Min. |Max. | Min. |Max. | Unit | Notes
tszs Serial Input to First SC Delay Time 0 0 0 0 ns
tsws Serial 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
tawin Serial Write Disable Hold Time 15 15 15 15 ns
1518 Split Transfer Setup Time 25 25 30 30 ns
tsth Split Transfer Hold Time 25 25 30 30 ns
tsap SC—QSF Delay Time 25 25 25 25 | ns
trap DT-QSF Delay Time 25 25 25 25 | ns
teap CAS-QSF Delay Time 35 35 35 35 | ns
traD RAS-QSF Delay Time 75 75 75 85 | ns

V524258 Rev. 1.0 January 1995
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MOSEL VITELIC V52C4258

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 t; = 5ns.

Vi (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 equivalent to 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:
Vor/Vor = 2.0V/0.8V.

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

Either tacy or tary 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.

twess trwps tewp @and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only. If tyes 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 tawp = tawp (Min.), tewp 2
tewp (min.) and tawp 2 tawp (mMin.), the cycle is a read-modify-write cycle and the data out wili 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 tcp (max.) limit ensures that tgac (max.) can be met. tzop (Max.) is specified as a
reference point only; if tgop is greater than the specified top (max.) limit, then access time is controlled
by tcac-

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
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MOSEL VITELIC V52C4258

TIMING WAVEFORMS

Read Cycle
- tRC >
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T N \
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Ny B ) S S 4
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wiwe 2T | N
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TOE v _//] RLLLLLL, /!
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:tFSR~ :mFH= <«——» ICFH
osF 77/ LN (/L
1
] o
N /LR
W1/101~ M aiidd - {0FF >
W4/104 _ M ——toez——1
L our :,’g[': ;12(; < VALID DATA-OUT —

7777 ome
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MOSEL VITELIC

Write Cycle (Early Write)

V52C4258

< tRC

< tRAS

RAS N

> — Igp —
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A 4

<4—» 4——— IRCD ————Mi4— 'RSH

» [—— tCPN ———»

CAS 'M i \ \4— CAS / / N
ViL —,
[~ {RAD —le IRAL >
ASR | | IRAH tasc
<> | < » [ tCAH |
AO-Ag H-  ROW ) COLUMN
viL = | ADDRESS ADDRESS
WSR| | lRWH

- twes -+ <+ - twWCH

WA TN K N/ T

/

tWCR —»
n tewl

.

< tRWL

mee WIZZF || NI T 7777

oo w7 || I | | T

JMS tMH os DH

— w T KD e W7777777T7T7TTTITTTIT.

W1/101~

W4/104 - {DHR >
L ouTt zg:': OPEN
— m D*H'OR “L”
"1 WB/WE | W1/I01-W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC V52C4258

Write Cycle (OE Controlled Write)

a RC >
- RAS > tRP —
— V= - tAR »
RAS | " N Z‘ \
;C i :—iRCD ’CS*L tRSH ~ > j— tcPN—>]
I SR R N s s B N
RAL
:ASRV <tRAHr [ tASC | [ {CAH -]
20-28 7/ X oramee WL s K/ L1 IX
[— towL
;wsn ;RWH [— tRWL ——»
WeWE /X KO e
V= "rﬂs. - " <—tOEH+i=
OTCE v, ////! | NULLLLLLLLL
:tFSRV | tRFH lFHR;FSC tCFE
osF 77/ LN (/L
S { | tMH_ DS | | (D
BRI CEN I S5 Y,
WA - -
L out xg:‘: OPEN
_ 7777) 4 oRt
*1 WB/WE W1/101~W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC V52C4258

Read-Modify-Write Cycle

< tRMW >
l¢——— 1RAS > IRP —p
= VR 3
d !
RAS | '_ N AR ; \
l¢——— lcsH »
{CRP
I<—> |————— tRCD - tRSH > ICPN
ViH— < 1CAS
CAS VIL__/‘ \\ /|
le— tRAD - tRAL
AP pscles] [ foan —»
VIH-  ROW COLUMN
ro-a8 7 I oess XO/X s XIS/ IK
¢tCWL4
PLL] Pilly H@» [———— ICWD ————»{ [ tRWL—>
— —— VH- - A K| twe
WB/WE V|L—Z>§v ! W < tawp ‘x"_”!/ /
- {RWD > |y
HES» l&— {THH > OFY
— — VIH- B N’ p
OTIOE v,/ /" /N L
l— tFHR >
tFSA | | tRFH tFSC
> (> > [ ICFH
VIH=
DSF /N L/N L/
1DZC |- > ps toH
_Ms tMH _ |tozo | oED M «—
) oman K//// 11111/,
IN
[ viL —ZX WM1DATA S ?{r DATA-IN y
W1/101~ <— ICAC
W4/104 r—— tAA—— [ tOEZ
L VoH - 1RAC " VALD X
out VoL — OPEN N_DATA-OUT X
_ 1 < “H” OR “L"
*1 WB/WE W1/101-W4/104 Cycle m
0 WM1 data Write per bit
1 Daon’t Care Normal Write

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

RAS
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AO~AB
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V52C4258
Fast Page Mode Read Cycle
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MOSEL VITELIC V52C4258

Fast Page Mode Write Cycle (Early Write)

IRP
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*1 WB/WE | W1/I01-W4/I04 Cycle .
0 WM1 data Write per bit
1 Don't Care Normal Write

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

Fast Page Mode Read-Modify-Write Cycle

V52C4258

< tRASP >
tRP
[— AR ——»
RAS M Nt
viL Ek CSH » §
[ ¢——— tPRMW————| |¢—— IRGH ————»
4 tRCD tcP tcP
=~ac VIH- N |- icas —>zB l«— tcas —»Zﬁ «—— tCAS ——»]
cas T N \r 7 N /
tASR 4 ™ - tasc - |4-aSC i |94 tasC tCWL-P1 |
By Jean tcwr»l CAH | towL»| fe || | > (RWL
VIH-NA Row - coL. £ coL 3§<ffi/ ¢ coL -W//////////
AC-A8 viL —/A_ADD. X ADD. 1 ////%r ADD. 2 _Dl ADD. n /
tRWH ) ) AL — ;
twsr»| [€ WP L WP WP
—_— ———  VIH=\J ) y h! p
WB/WE viL —>§r ! —Y <—tcwr>—>'S <—tcwo—>xy_7l; [— IcWD —»S
> 1RWD ——»|
tTHS & THH
—_— V|H_;.‘ :HFH .l A Al L r
BT/OE y, _ /f IR lFHH\é A N/ \r_/
tFSC tFSC el
IFSR - 14 [{CFH -/ tCFH tGFH
o SN[ W 1577 ol
S T7777 T 777 T 777777777777
et t 1 (Y]
MH» [ llljzo DSH bl 1020 | "DSHIDHl - ‘PZO l‘
ms 4 | D20 1opp-ofje| oy [Slf | | OFP <t | [ | 2l toH
IN VH N WM I ATA) k| {1 ‘DATA:)(/////
[ VIL ~/AKDATA; ~Jioex IN 1 s th)EA< 1NN /
W1/101~ > ICAC || —»i ICAC [«
W4/104 < tan | 1oE7 * A 10EZ
L our Vor- Zoatay ZoATAN
voL - AOUT 1-¥ N ouTny
r— tRAC—P
— m - "H" OR “L"
*1 WB/WE W1/101-W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write
WM1 data: 0: Write Disable

V52C4258 Rev. 1.0 January 1995

1: Write Enable

B8 L353391 0003081 213

3-50




MOSEL VITELIC V52C4258

RAS Only Refresh Cycle
- tRC
tRAS » [@— IRP —»
AR 0 N ] \
RP tRPC CRP|
| |<—>

o
o0 TN M7 TTTTTTTTTTTTTTTTIN Y,
w3 77777777 7777777
once T W/////////////////////////////////

o v I

W1/101~ VOH—
W4/104 yo, OPEN

SH OR“L"

CAS before RAS Refresh Cycle

RC »

R a— AN

- j%i N 7///// /11111
Wi '/ /)1
LN

S

10FF

W1/101~ YOH- X
W404 Vo — ls

OPEN

Note: AO ~ A8 = Don’t Care (“H" or “L”) m ‘H"OR“L”
Rev. 1.0 January 1985
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MOSEL VITELIC V52C4258
Hidden Refresh Cycle
< — tRC e := _ RC - >
ST === I i o
<tCRP— |[¢—— RCD —» i > r¢— ICHR l<— iCPN —>|
s N T
e [ 1RAD— | tRAL | '
ro-ns TR ot XX e K17 L/////////////X
RCS— 4| tRRH—™ |<‘-‘] ;T—T—ﬂ {RWH

wewE /[ XA N

tTHS tTHH _IROH

P

e -] A [71777777
::::Tl T LZIITTITTTTT

le— tdZ »  |etopa

A

loFF
< OFF,) -+ tcac [+ e toEz—>]
—_— [e— tAA P
W1/101~ VOH = X ) - =
W4/104 vq — / p! VALID DATA-OUT >

X

e V/// |+ orL
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MOSEL VITELIC V52C4258

Load Color Register Cycle

s 1\ I
o R 7
s TN Dzz@«////// T ITITIX
i T
i V77 V///// 75 77777
e W T7F ] WY,
e I | ROLIIITTTTITTTTTITIITTITTT
1DHR PEN |‘7‘DH_’
[ T 1IN o XUIIIITITI
T 7777 s KT TTTTTTTTTTTTTTTTT

(Early Write)
WA “H"OR“L”
Read Color Register Cycle
tRC »
RAS — TRP —»|
BES ViH —-———-:% Zc
viL IE — - \
v i<—> < tRCD ] < tRSH > :‘1CPNA—>1
CAS v _J N*— CAS —:/ J X
1ASR RAH
wo-re /TR vowmonness K777/ 17T/
v }JES» «— tTHH —»] N A
L NN /
IJEE <M>| —>|‘RCS><— ) — iR—R:mH
WWE /)]
i“F_snh RFH

ose W7 L /////////,

10EA Le— torr —

tcac —» l0EZ —»
Vw‘{}%‘{ zzt: § VALID OUTPUT E—

- tRAC »

S“H" OR“L"
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Flash Write Cycle

- tAC >

< 1RAS > RP —»
— Viv—— X
RA \
S viL— Sr 7
wcap | [ lcsH
j————— —_——
v j4—> |4— IRCD ——» tASH ¢ ICPN —»
=ia ViH-
CAS A X
ViL —, \" -
‘ < tCAS
tASR tRAH

<

4

T somsorsss X/ 777 77777777777777777777777777777

twsR tAWH

wewe /N N T T T

AO~A8

tTHS ITHH

s W | NI
o T T XTI T
o e WY

our
W1 DATA oo 22 fren

0 Flash Write Disable

1 Flash Write Enable
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MOSEL VITELIC

V52C4258

Block Write Cycle
tAC >
v ¢————— IRAS » RP_——|
H= < AR >
RAS ViL - Sc 7 \_
\GRP -< tCsH »
AL > |[«—— tRCD »le IRSH » |<— ICPN —>l
CAS V= - tCAS —
CAS ViL — \ \r 1/
—— IRAD > tRAL ——————
_'ASR | | tRAH | 1ASC PLY I
VIH-T3\F coL
ot N oo KT/ W e X7777777777X

DT/OE

DSF

I“ IN
W1/101~
W4/104

L our

_ 'wsm

"X
ViL ~,

S i

v NI

oD N T NI

O S/, S (/I /L

s *H"OR "
1 Don't Care Block Write (Non Mask)

WM1 data: 0: Write Disable

1: Write Enable

*3) Column Select
W1/101 — Column 0 (Ayc = 0, Age = 0)

W2/102 — Column 1 (A= 0, Ago= 1) | vmiOn
W3/103 — Column 2 (Aye = 1, Ago = 0)

=0 : Disable
=1:Enable

W4/104 — Column 3 (Ajc=1,Agc=1)

V52C4258 Rev. 1.0 January 1995
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MOSEL VITELIC V52C4258

Page Mode Block Write Cycle

N RASP o L IRP
R e | =9
tcRrp | [e— tcsH M ‘PC?-EP*<— ‘Pc—top> e tRSH —w o
CAS z:r:f“_’ :H::D \i‘_ tcAS_H_; &r—tCAsﬂzj ;X:_tc,\sﬁ/‘}: ;ix
fﬂ*.&s} | [« lCAH <> IcaH N IHA';_'
'ASR >[4 < 1asC —» |« 1asc ] |44 1CAH
v LTI = NI NI
TH
tTHs —»| |«
sioe /1) || NI
tRWH
tWSA—| 4»‘_‘.
WBE v, n R
S TRE ‘::l:lsF(‘: > |%tCFH N < CFH 4_>| tCFH
! < o IFsc FSC
DSF M-
s W aan iy Nz
tMH| g  [**]tDH Lo
~ ViH Mo 42N DS | e DS | e
Wi w2 X2 XLLLTIK = TR s KL/

*1WBWE | *2 W1/I01~-W4/104 Cycle m DH'OR LY

0 WM1 data Masked Block Write

1 Don't Care Block Write (Non Mask)

WM1 data: 0: Write Disable
1: Write Enable
*3) Column Select
W1/101 — Column 0 (A1c =0, Asc=0) | \wron

W2/102 — Column 1 (A1 =0, Agc = 1) PN
W3/103 — Column 2 (A = 1. Aog = 0) =0 Deape
W4/104 — Column 3 (As = 1. Age = 1) =t
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MOSEL VITELIC V52C4258

Read Transfer Cycle (Previous Transfer is Write Transfer Cycle)

=< i:is » IRP ——
RAS ::E: N« tAR > 1_7' N
[ tCRP —» j—— 1RCD ———fji RSH 1, [ 1CPN 1—>1
NG N A I
+4— tRAD et RAL »
(ASR | | (IRAH ) —» IASC [« [« ICAH —
AO-AB z:t‘: ROWADDRESSJ)E@@ SAM START ADDRESS W/ / / / / / / / /)(
e - A0~AT - TAP
WBWE | XL
- TRP
T8 ) [T tTp

DT/OE

—
" J///T7 Ny

SR | | mer - tASD ——|———>
i) //////////////////{////////////[4

|¢— tCSD
< loFF > < tRSD >
W1/101~ YOH= *
W4/104 VoL — X

« TS0 ol e 1560 —
tscp | [tsc | tscP
SRS —# e -—> ;j&‘ -
ViH— s B
ViL — Z tsc \ Inhibit Rising Transient \ _‘[ _Z \
1sDs | | tSDH tszs
U BN s
[_ ViL — DATA-IN 4
SIO1-~ trQD 1SCA 1SOH
S104 - |« » <>
-« ! ——
L our Vor- cao £ vaip §<
voL — . DATA-OUT
- tRQD >
VOH-— XL
QsF oL — - TAP MSB (A8)
Note: SE = VIL

“H"OR“L"
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Real Time Read Transfer Cycle

RAS

CAS

AO0~A8

DT/OE

DSF

W4/104

VIH— )

V52C4258

< tRC

- tRAS
&4———— AR ————————p

> |[€—— tRp ———p]
7 | W

¢ 'CRP j——-——tﬂco ::lCSH tRSH ” > = 1CPN +—>
o N T N
7 et Y w7777 TTTTTTTITIN
WY || U T T
won [ X777
WA T T T

sC

|— IN
SIO1~
Sl04

I' ouT

QSF

s
N S U NV I NIV
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Vig—
v OPEN
L= 1SCA 1SCA
< .
tSOH trap
> | l4— tSOH
VOH - VALID ’Z- VALID VALID VALID Z VALID
VoL -, DATA-OUT DATA-OUT DATA-QUT DATA-OUT - DATA-QUT
Previous Row Data ::: New Row Data
VOH-— a -
VoL -, X‘ TAP MSB (AB)
Note: SE = VIL
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Split Read Transfer Cycle

< tRC
< 1RAS >

ViH- / N« A ———— > 7
VIL = K 7

< CSH >

RP

14 ¥ y

RY Y

RAS

ICAP
VIH= 7}
ViL -,

tASR

[4—— 'RCD ————w 14— IRSH - a— ICPN —»f

e | /][

tRAL

CAS

«— tRAD >t
1RAH

tASC » 4 - 1CAH —

w LTI IR smiss KR i, X/ L/L11/ )

AD-A7:TAP
tWSR

we T
Xi[‘_\\\\\\\\\\\T

AG~AB

tRWH

RO,
H,K\\\\\\\\\\\\\\\\\\\\\\\\\\\&

DT/OE

lRFH

ISTH

DSF

SC

SIO1

[ tsTS ]

31{"///////////%

511
(255)
VIH—

W////////////////////////////

___________ 253
(509)

254
(510}

255
(511)

\\\\\\\

n+ 256) ( 257) ( 258)

~VIH-""510 \/ 511
SIO4 v — (254 \___(255)

256) X 257) X( . 258) X .......... 253

1sap

_________

(508)

8 Rev. 1.0 January 1995
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Pseudo Write Transfer Cycle

-« tRC >
- tRAS » 4—— tRP —»
RAS M- Kl taR > g 7
VIL— i \__._
- tCSH >
14- ICRP —» |#————— RCD ———»4— tRSH > [« ICPN ——
—_— VS =
cas " N\ ons / 7 NS
— Z
— tRAD i tRAL
< tASR > e IRAH > —» IASC (4 (@ ICAH -
ViH = ™ N
AO~A8 viL — ROW ADDRESS @ SAM START ADDRESS X//////// ///)(

A0-AB: TAP
_twSR | | tRWH_

|
WBAVE '/ Ay,

QTS | [ tTLH

BTICE v/ L

S /) 7L

<OFF
W1/101~ VOH- 3
W4/104 voL — 4

OPEN

A
@
T
]

> «— tSCC
tscp tsc ,  tscp

SRS — < <«
ViH— 'a
SC \ . ] \
viL — tsc Inhibit Rising Transient L 72
t
ESR | tREH tswg

» -

E W’/ NN,

<+— 1SpD

e t5D7 —» s | | tsoH

RN K= LLTTTTTTT TR s XX

L

t
SI01~ e tSCA —»
SI04 l
VOH — VALID 3 VALID K
L our VoL — DATA-QUT \_DATA-OUT A OPEN
T | ; tcap
g0 : A 4
Hie——— tRaD——————»
VO~ 1 >§L
! B (A
QSF o _ ; | TAP MSB (A8)

Serial Output Data 4——— ‘—» Serial Input Data

(“H"OR ‘"
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Write Transfer Cycle

V52C4258

e e
o l+— tcRP —> :——tnco———ffH— tASH - > 4 1CPN —
CAS M- y N / _ Vi A
AO-A8 ::E: l:fnow;o;usss =§@§ SAMST~AR‘T.ADDRESSJW/ / / / / / / / / /}(
‘twsny <1RWHV \.TAP
WBWE J/ /1
woe W || YT 777777777
o WIN. | TTIITI I
S S S
sre—sl 4 =tSCP= Rtsc?sc;
SC \\;::{:___Jﬁtsc =\ Inhibit Rising Transient \ _,Z%r A;L
e w N\ | 77777
R, ‘W///////////////////////)EL e WX,
SIO1-~ *‘—mo
SE‘;UT zgt_ I OPEN
QSF xgr: | , )g: TAP MSB (A8) - _
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WM1 data: 0: Transier Disable
1: Transfer Enable
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Split Write Transfer Cycle

RAS

CAS

AOD~A8

—  VIH-

DT/OE

DSF

W1/101~
W4/104

V52C4258

¢ RC >
] tRAS > | 'RP
VIH= 3&: taR > (-
VIL —, N 7
- tCsH »
ICRP
> @—— RCD ———— (4 IRSH -

VIH=
viL —____—/

_\\:— tCAS

L Y

N

|4 ICPN —»

SN

WTTITTTTTTIN w50/ ” 7777777777777
FUANARNARN AR A /AN ARAR LA RRARARARRARRARRARRAN
VS AAANANANN o AAARRRARRARARNARRRRRRNAANRN
T RIIII I
o] e,
(n +256) (n + 257) (n+258) T (509) (510) 211)\ \_/ﬂ\_
A IR N A A A {1
+nzse) (nn++2;7) ,(nigga)X"“"“'X égg) X (510) éﬁ) %(n?na;se
""""""""""""""""""""""""""""""""""""" o

Note: SE = vy
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Upper SAM 256 ~ 511

WM1 DATA: O: Transfer Disable
1: Transfer Enable
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Serial Read Cycle (SE = V,;)

Sia YH-
RAS | '~ N

‘THS tTHH

wwioe w /L1 NI

|¢— tscc _’1‘— tscc —><- tSCC —ple tscc —»le—— tscC
tSC IsC sC tsc, tsc
VIH-
> —Hmmm Nrk—»ij
VIL =
tscA tsca tSCA tscA

tscp > iscP | |4SCA, tscP toor | SCA, Toor Lo ls0a, tocT
iSoH isoH | {SOH | | ISOH [ 1so
SIO1~ VOH— VALID VALID "'Z‘ VALID Z VALID X VALID X VALID
SI04 o, - DATA-OUT DATA-OUT __/N\. DATA-OUT DATA-OUT DATA-QUT ¥ DATA-OUT
Note: SE = V|

W OR L’

Serial Read Cycle (SE Controlled Outputs)
|

Saia YH- /—_‘
RAS viL— L

1THS THH
< -

otioe w/////////11 e

| —— 1SCC —»le—— tSCC —»|4— 1SCC —wle—— 1SCC —~—»l¢—— I1SCC
tsC 1sC tsc _tsc_ 1sC
VIH-
S __H N,/ S{ I _N Y
tscp tscp tscx—" tSCP iscp tscp
SE VH- =
SE /
VIL — \
tsze
VIH—
IN
| VL — tSEA
SI01- _lsca —» e _ISCA _sCA_
SI04 1SOH_ | 1sEz & SCA is0H 150K |

| VOH - VALID Z vais % VALID VALID VALID
out ., - >< DATA-OUT /AL DATA-OUT p— oPEN _Z DATA-OUT Z DATA-OUT X DATA-OUT

“H”OR L
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Serial Write Cycle (SE = V,,)

— VIH
RAS '~ N\

'THS‘ tTHH

owee w /////// NLLLL

|#—— 15cC —»|4—— tsCC —><t— 1SCC —w{4—— tscC —»le— tscc —}

SC sC

VIH= Ziz lSCNr / i V\L / - Z%E
SC

Vi —

- _\tﬁ 1SDH 1SDH | (= | 15Dy | [— tsoﬂj\hzi {SDH

1SCP | le—m| tsCP tscp tscp | |« {SCP | |«—| ISCP

1SDS |  te— —»! lea—15DS| —» |e—1SDS| —»| |le—1SDS | —»| |e-~1SDS

SIO1~ ViH- T VALID ) VALID VALID VALID VALID
SI04 - DATA-IN Y DATA-IN DATA-IN ¥ DATA-IN DATA-IN
|
Note: SE = V)L .
m - “H" OR “L”

Serial Write Cycle (SE Controlled Inputs)

T VIH-
RAS | " /

tTHS tTHH

orice w////////////TT T/ T LY
R e R \Qj‘

| _tSWIH

t tsws| tsw
SWS ISEP —»{ i | tsep—»] Ta5)

.- |
— Vi " tswH = _1SWH - I8WH
SE viL— \ - Z" x < Z Xr - g /
l

tswis 1SwIs
re— tSE :> | tse -~

u

1SE_—

-t

Jy
3

'S0S 4 | SO tss,,, | ddson, 'sos [ Jisoq

™ WL s KL/ L1L LR s XKLL LTV IR s XLLLL
SiO1~
Sio4

|___ VOH -
ouT VoL - OPEN

O
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MOSEL VITELIC
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 V52C4258 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, SE and DSF 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
requirementwhich mustbe maintainedfor proper device
operation and data integrity. The RAM portis 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 and the state of the special function
input DSF. DSF is used in conjunction with the RAS
control to select either read/write operations ar the
special block write feature on the RAM port when the
DSF input is held “low” at the falling edge of RAS.
Refer to the operation truth table shown in Table 1.
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 Transter/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
outputenable control. Whenthe DT/OE is “low” at the
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 also a multifunction 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

V52C4258 Rev. 1.0 January 1995
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determines the direction of data transfer between the
RAM array and the serial register (SAM).

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
(masked write transfer).

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

When the write-per-bit function is enabled, the
mask data on the Wy/IO; 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 Wy/IO
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 shiftedin 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 (8-bits in split
register mode) 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 ata constant V|, 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”.

Special Function Control: DSF

The DSFinputis latched atthe falling edge of RAS
and CAS and allows for the selection of various
random port and data transfer operating modes. in
addition to the conventional multiport DRAM, the
special features, consisting of flash write, block write,
load/read color register and split read/write transfer
can be invoked.

Operation Mode

The RAM port and data transfer operating of the
V52C4258 are determined by the state of CAS, DT/

OE, WB/WE, SE and DSF at the falling edge of RAS
and by the state of DSF at the falling edge of CAS.

V52C4258

Special Function Output: QSF

QSF is an output signal which, during split register
mode, indicates which half of the split SAM is being
accessed. QSF “low” indicates that the lower split
SAM (Bit 0-255) is being accessed, and QSF “high”
indicates that the upper split SAM (Bit 256-511) is
being accessed. QSF is monitored so that after it
toggles and after allowing for a delay of tgyg, split
read/write transfer operation can be performed on
the non-active split SAM.

Serial Input/Output: SI0O1-SI104

Serial input and output share common I/O pins.
Serial input 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.

Table 1 and Table 2 show the operation truth table
and the functional truth table for a listing of all
available RAM port and transfer operations,
respectively.

Table 1. Operation Truth Table

CAS Falling Edge § | o

RAS Falling Edge 3, | o~ 0 ° ! 1
ASDTspe W 0 1 0 1

0| o o i CAS-before-RAS Refresh >‘<
1 0 0 0 | Masked Write Transfer Split Write Transfer Masked Write Transfer Split Write Transfer with
1 0 0 1 | Pseudo Write Transfer With Mask Pseudo Write Transfer Mask
1 0 1 * | Read Transfer Split Read Transfer Read Transfer Split Read Transfer
1 1 0 * | Read/Write per Bit Masked Flash Write Masked Block Write Masked Flash Write
1 1 1 * | Read/Write Load/Read Color Block Write Load/Read Color
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Table 2. Functional Truth Table
RASY CASY}|  Address w/o Register
Function ASDT/OE \WB/WE| DSF | SE | DSF |RASYTASY |RASY| CAS} [CASy| Write | WM} Color
WE} | Mask
CAS-before-RAS Refresh; 0 . . . . - . - . - - - -
Masked Write Transfer 1 0 0 0 0 . Raw| TAP WM1 . . WM1 | Load
use -
Pseudo Write Transfer 1 0 0 0 1 . Row| TAP . . . - - -
Split Write Transter 1 0 0 1 . . Row| TAP WMt - . WM1 | Load -
use
Read Transfer 1 0 1 0 . . Row| TAP . . . - - -
Split Read Transfer 1 0 1 1 . . Row| TAP . . . - - -
Write per Bit 1 1 0 0 . 0 Row| Column | WM1 - DIN | WM1 | Load -
use
Masked Block Write 1 1 0 0 . 1 Row| Column | WM1 | Column - WM1 | Load use
A2C-8C Select use
Masked Flash Write 1 1 0 1 . . Row . WM1 - . WM1 | Load use
use
Read/Write 1 1 1 0 . 0 Row| Columa . - DIN - - -
Block Write 1 1 1 0 . 1 Row | Column . Column - - - use
A20-8C Select
Load/Read Color 1 1 1 1 . . Row . . - Color - - | Load/Read

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

If the special function control input (DSF) is in the
“low” state at the falling edges of RAS and CAS,
only the conventional multiport DRAM operating
features can be invoked: CAS-before-RAS refresh,
write transfer, pseudo-write transfer, read transfer,
write-per-bit and read/write modes. If the DSF input
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is “high” at the falling edge of RAS, special features
such as split write transfer, split read transfer, flash
write and load/read color register can be invoked. If
the DSF input is “low” at the falling edge of RAS and
“high” at the falling edge of CAS, the block write
special feature can be invoked.
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RAM Port Operation

Fast Page Mode Cycle

Fast page mode allows data to be transferred into
or out of multiple 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 pus. For the initial fast page mode access, the
output data is valid after the specified access times
from RAS, TAS, 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 V52C4258 also offer an internal-refresh
function. When CAS is held “low” for a specified
period (tcgg) 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.

V52C4258

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
W10, 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 Wy/IO; 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 | WiNoi 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

Memory Cycle Refresh Cycle Refresh Cycle
RAS

CAS

N\

W1/101-
W4/104

o

Valid Data Output

/__
>._

Figure 1. Hidden Retfresh 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.

Ao~Ag ‘

DT/OE TH !
DSF 72 éL/ 7N L

WBWE 7L L7 L

W10, %M%sk/ A/

W10, T Wie T+ Wite <

W4/10; ZAMasksZ 77

WlI0, T wima CN 0 Wiite [7

L LWrite
WO, =

L : Write Mask
W/I0; = H : Write

Figure 2. Write-per-bit timing cycle

Load Color Register/Read Color Register

The V52C4258 is provided with an on-chip 4-bits
register (color register) for use during the flash write
or block write operation. Each bit of the color
register corresponds to one of the DRAM I/O
blocks. The load color register cycle is initiated by
holding CAS, WB/WE, DT/OE and DSF “high” atthe
falling edge of RAS. The data presented on the Wy/
10; lines is subsequently latched into the color
register at the falling edge of either CAS or WB/WE,
whichever occurs late. The data stored in the color
register can be read out by performing a read color
register cycle. This cycle is activated by holding
CAS, WB/WE, DT/OE and DSF “high” at the falling
edge of RAS and by holding WB/WE “high” at the
falling edge of CAS and throughout the remainder
of the cycle. The data in the color register becomes
valid on the W/IO, lines after the specified access
times from RAS and DT/OE are satisfied. During
the load/read color register cycle, valid Ag-Ag row
addresses are not required, but the memory cells
on the row address latched at the falling edge of
RAS are refreshed.
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Figure 3. Corresponding bit-map

Flash Write

Flash write is a special RAM port write operation,
which in a single RAS cycle allows for the data in
the color register to be written into all the memory
locations of a selected row. Each bit of the color
register corresponds to one of the DRAM I/O blocks
and the flash write operation can be selectively
controlled on an I/O basis in the same manner as
the write-per-bit operation.

A flash write cycle is performed by holding CAS
“high”, WB/WE “low” and DSF “high” at the falling
edge of RAS. The mask data must also be provided
on the W/I0; lines at the falling edge of RAS in order
to enable the flash write operation for selected /O
blocks (refer to Figures 4 and 5).

Flash write is most effective for fast plane clear
operations in frame buffer applications. Selected
planes can be cleared by performing 512 flash write
cycles and by specifying a different row address
location during each flash write cycle (refer to
Figure 6). Assuming a cycle time of 180ns, a plane
clear operation can be completed in less than
92.2us.
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TAS __/~m\ S
Ao-As T ——yrrr

WBWE ZA LL

DSF Z7 A

WO 22X WM

WM1 = L : Write Mask
WM1 =H: Write

Figure 4. Flash Write Timing

Block Write

Block write is also a special RAM port write
operation which, in a single RAS cycle, allows for
the data in the color register to be written into 4
consecutive column address locations starting from
a selected column address in a selected row. The
block write operation can be selectively controlled
on an |/O basis and a column mask capability is
also available.

A block write cycle is performed by holding CAS
and DT/OE “high” and DSF “low” at the falling edge
of RAS and by holding DSF “high” at the falling
edge of CAS. The state of the WB/WE input at the
falling edge of RAS determines whether or not the
I/0 data mask is enabled (WB/WE must be “low” to
enable the I/O data mask or “high” to disable it). At
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O O] C
<

Write Enable  Write Disable

Figure 5. Flash Write

77

Frame
Bufer

T~Clear

Figure 6. Plane clear application example

the falling edge of RAS, a valid row address and I/0
mask data are also specified. At the falling edge of
CAS, the starting column address location and
column mask data must be provided. During a block
write cycle, the 2 least significant column address
locations (AOC and A1C) are internally controlied
and only the seven most significant column
addresses (A2C-ABC) are latched at the falling
edge of CAS. (Refer to Figure 7.)

An example of the block write function is shown in
Figure 8 with a data mask on W1/I01, W4/104 and
column 2. Block write is most effective for window
clear and fill operations in frame buffer applications,
as shown on Figure 9.
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W4/104 : Column 0

- > W,/10; : Column 1 | H : Write

. l\l;ll:shlfaEsnkable ) Wy/l03 : Column 2 [ L : Write Mask
' W10, : Column 3

Figure 7. Block Write Timing

Mask Data Cso;remctn Regciosltoerr ea Colgmn Col#lmn Col12)mn Column
W,/104 0 1 0 W,/104 / «— Mask
Wa/10; 1 1 0 [-_“> Wo/10, 0 0 0
W10y | 1 0 1 Wa10p | 1 1 7 1
W4/10,4 0 1 1 W4/10,4 «— Mask
MI\sk

Figure 8. Example for Block Write

Figure 9. Example of Block Write Application

V52C4258 Rev. 1.0 Januaty 1995

353391 0003102 &78

3-71




£35339) 0003103 704

MOSEL VITELIC

Fast Page Mode Block Write Cycle

Fast page mode block write can be used to
perform high speed clear and fill operaitons. The
cycle is initiated by holding the DSF signal “low” at
the falling edge of RAS and a fast page mode block
write is performed during each subsequent CAS
cycle with DSF held “high” at the falling edge
of CAS.

V52C4258

If the DSF signal is "low” at the falling edge of
CAS, a normal fast page mode read/write operation
will occur. Therefore, a combination of block
write and read/write operations can be performed
during a fast page mode block write cycle (refer to
Figure 10).

RAS —\

i

I\

A
Block Write Cycle

-
Read/Write Cycle

Y
Block Write Cycle

Figure 10. Fast Page Mode Block Write Cycle

SAM Port Operation

The V52C4258 is provided with a 512 words by 4
bits serial access memory (SAM) which can be
operated in the single register mode or in the split
register mode.

Single Register Mode

When operating in the single register mode, 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

Start address : Tap location

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

Serial data can be read out of the SAM port after
aread 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.

Bs

rl°l1(2|

|509[s1o|511}—~‘
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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

v52C4258

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 o
falling edge of RAS SC SE Function Preceded by a
L Enabie Serial Read
Serial Output Mode H _I_L Read Transfer
H Disable Serial Read
L Enable Serial Write
Serial Input Mode H | | Write Transfer
P H Disable Serial Write
_ﬂ_ L Enable Serial Write
i Pseudo Write T fe
Serial Input Mode H H Disable Serial Write eudo e Transfer

Table 4. Truth Table for SAM Port Operation

Split Register Mode

In split register mode, data can be shifted into or
out of one half of the SAM while a split read or split
write transfer is being performed on the other half of
the SAM. A normal (non-split} read/write/pseudo
write transfer operation must precede any split
read/write transfer operation. The non-split read,
write and pseudo write transfers will set the SAM
port into output mode or input mode. The split read
and write transfers will not change the SAM port
mode set by the preceding normal transfer
operation. RAM port operation may be performed
independently except during split transfers. In the

Tap location

split register mode, serial data can be shifted in or
out of one of the split SAM registers starting from
any of the 256 tap locations, excluding the last
address of each split SAM. Data is shifted in or out
sequentially starting from the selected tap location
to the most significant bit (255 or 511) of the first
split SAM. Then the SAM pointer moves to the tap
location selected for the second split SAM, to shift
data in or out sequentially starting from this tap
location to the most significant bit (511 or 255), and
finally wraps around to the least significant bit, as
illustrated below.

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

Data Transfer Operation

The V52C4258 features two types of internal
bidirectional data transfer capability between RAM
and the SAM, as shown in Figure 11. During a
normal transfer, 512 words by 4 bits of data can be

512 columns
Is - Al
-
512J 512x512x 4
rows Memory Cell Array

g

512x4

K=

a. Normal (Non-split) Transfer

V52C4258

loaded from RAM to SAM (Read Transfer) or from
SAM to RAM (Write Transfer). During a split
transfer, 256 words by 4 bits of data can be loaded
from the lower/upper half of the RAM into the lower/
upper half of the SAM (Split Read Transfer) or from
the lower/upper half of the SAM into the lower/
upper half of the RAM (Split Write Transfer). The
normal transfer and split transfer modes are
controlled by the DSF special function input signal.

256 columns 256 columns
Al AL

V"

s ™

512x256x4|512x256x 4
512 Memory Memory
rows) | Cell Array Cell Array

| 2s6xa [ 256x4 |—0_0<:>

b. Spilit Transfer

Figure 11. Transfer Operation

As shown in Table 5, the V52C4258 supports five
types of transfer operations: read transfer, split read
transfer, write transfer, split write transfer, and
pseudo write transfer. Data transfer operations
between RAM and SAM are invoked by holding the
DT/OE signal “low” at the falling edge of RAS. The
type of data transfer operation is determined by the
state of CAS, WB/WE, SE and DSF which are
latched at the falling edge of RAS. During normal
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), whereas it remains unchanged during
split transfer operations (Split Read or Split Write
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Transfer). During a data transfer cycle, the row
address Ay-Ag selects one of the 512 rows of the
memory array to or from which data will be
transferred, and the column address Aq—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. During split data transfer cycles, the
most significant column address (A8C) is controlled
internally to determine which half of the serial
register will be accessed.
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At the falling edge of RAS

CAS | DT/OE |WBMWE | SE | DSF Transfer Mode Transfer Direction Transfer Bit SAM Port Mode
H L H . L Read Transfer RAM — SAM 512x4 Input — Qutput
H L L L L | Wrile Transfer SAM - RAM 512x4 Output — Input
H L L H L Pseudo Write Transfer — — Output — Input
H L H . H Split Read Transfer RAM — SAM 256 x 4 Not changed
H L L . H | Split Write Transfer SAM — RAM 256 x 4 Not changed

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”, WB/WE “high” and DSF
“low” 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 (tgca) 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 12 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 ata
constant V,_or V|, 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 13.

SAM Start Address ON
7 [ 51014
2999990 v 29999 —)
SAM o Serial Read
T 2 1
512 x 4 bits
Ag-Ag 5 «— Selected Row

Row Decoder

512 x 512 x 4 bits
Memory Cell Array

Figure 12. Block Diagram for Read Transfer Operation
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Chs __/ H \ S
Ag~Ag X R;,w XK __samsian X 7z
WBANE 7"
BT/GE 2y / 7T
DSF N L AN S
sCT N/ ' \__Inhibit Rising Transition "\ITA’/ \\‘ /\ AN
sio - oo X

Figure 13. 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 (tRTHv tCTH' and tTSL/tTSD must be
satisfied), as shown in Figure 14,

The timing restrictions trg) /tygp are 5ns min/15ns
min. The split read transfer mode eliminates these
timing restrictions.

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 previously
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”, SE “low” and DSF “low” at the falling
edge of RAS. This write transfer is selectively
controlled per RAM I/O block by setting the mask
data on the WyIO; lines at the falling edge of RAS
(same as in the write-per-bit operation). Figures 15
and 16 show the timing diagram and block diagram
for write transfer operations, respectively.

RAS - /
RTH »
CAsS / /
ICTH |
AO"AB m Row Address )@( SAM Start Address X/
WB/WE 78 % I
DSF NN N
— |
DT/OE N\ 4 X
gL =5ns > Te | TSD= 1508
SN W W W W a W W W U

SI04~S10,

N N N N NN
X X XX XXX

Provious Row Data —1%— New Row Data
|

Figure 14. Real Time Read Transfer
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RAS / \ ),’_—L___
cas —/ 1 \ /
Ag—Ag Rc;w SAM Start X7 I
WBAWE 7 R/ '
DT/OE 7./,
W1/|O1—W4/|O4 ——@ ‘:}
— : '8RO,
SE 7. /. 77, R ]
SC _/ '\ / T\ Inhibit Rising Transition \ m
SIO4-SIQ4 _ Dataln X Datain_ ) Data In
DSF 7 /.
i Mask Data [0 : Not Transfarred
) 1 : Transferrad

Figure 15. Write Transfer Timing

SAM Start Address

orr (]

SI0; 4
" ON W01 Wp-10; Wy-103 W,—IO4
2999999 ot f
SAM
e i A |V /
NI I
3 512 x 4 bits — 11 e L g~ ] l—quI
Q :
8= Selected Mask =
Ao-As s [ “~ Row Data Transfer
2 C 512 x 512 x 4 bits operation
o Memory Cell Array is inhibited.

Figure 16. Block Diagram

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 determines 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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for Write Transfer Operation

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 V| during
the RAS cycle. A rising edge of the SC clock is only
allowed after the specified delay (iggrp) 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”, SE “high” and DSF “low” 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.

(

512
rows

256 columns 256 columns
e e ——

17
g 256 bitﬁ I 256 bit —|

Active Non-Active

V52C4258

Split Data Transfer and QSF

The V52C4258 features a bidirectional split data
transfer capability between the RAM and the SAM.
During split data transfer operation, the serial
register is split into two halves which can be
controlled independently. Split read or split write
transfer operations can be performed to or from one
half of the serial register while serial data can be
shifted into or out of the other half of the serial
register, as shown in Figure 17. The most
significant column address location (ABC) is
controlled internally to determine which half of the
serial register will be accessed. QSF is an output
which indicates which half of the serial register is in
an active state. QSF changes state when the last
SC clock is applied to active split SAM, as shown in
Figure 18.

Figure 17. Split Register Mode

LastSC __ First sC

Active SAM QSF Level

lower SAM “‘Low”

upper SAM “High”
Last SC

First SC
(511)

{C

(255)
sC
\

))u H ”
« high

QSsF

“low” /

lower SAM: Active

upper SAM: Active

\ “ow”

lower SAM: Active

Figure 18. QSF Output State During Split Register Mode

Split Read Transfer Cycle

A split read transfer consists of loading 256 words
by 4 bits of data from a selected row of the split
RAM array into the corresponding non-active split
SAM register.

Serial data can be shifted out of the other half of
the split SAM register simultaneously. The block
diagram and timing diagram for split read transfer
mode are shown in Figures 19 and 20, respectively.
During split read transfer operation, the RAM port
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input clocks do not have to be synchronized with the
serial clock SC, thus eliminating timing restrictions
as in the case of on-the-fly read transfers. A split
read transfer can be performed after a delay of tgyg
from the change of state of the QSF output is
satisfied.

A normal (non-split) read transfer operation must
precede split read transfer cycles as shown in the
example in Figure 21.
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256 x 4

/
|

l
7 [

ive 1
Lon o
3

SIO

Figure 19. Block Diagram for Split Read Transter

RS /T \ o
i ,
chs 2 \ L/
Ag—Ag /X R(;w m SAM Start W / /
o JH Ag= Ay 1
WB/WE 7R
DT/OE AL S ‘
DSF T X
1 1518 ' st
QSF X » X

W

Figure 20. Timing Diagram for Split Read Transfer

Split Split
T:::?er Read Read
Transfer Transfer
RAS £ )

sC

o — | ﬁ """" i s i
TN N

' '
' v ' ' s y
' ' h .

1 "’"gaﬂ' T S

Figure 21. Example of Consecutive Read Transfer Operations
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Split Write Transfer Cycle

A split write transfer cycle consists of loading 256
words by 4 bits of data from the non-active split
SAM register into a selected row of the
corresponding split RAM array.

Serial data can be shifted into the other half of the
split SAM register simultaneously. The block
diagram and timing diagram for split write transfer
mode are shown in Figures 22 and 23, respectively.
During split write transfer operation, the RAM port
input clocks do not have to be synchronized with the
serial clock SC, thus allowing for real time transfer.
A split write transfer can be performed after a delay
of tgs from the change of state of the QSF output is
satisfied.

A pseudo write transfer operation must precede
split transfer cycles as shown in Figure 24, The
purpose of the pseudo write transfer operation is to

V52C4258

switch the SAM port from output mode to input
mode and to set the initial tap location prior to split
write transfer operations.

NN

l—o(/o—J

SI0
Figure 22. Block Diagram for Split Write Transfer
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Figure 23. Timing Diagram for Split Write Transfer
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Vbp
Pause Dummy Read Split Read Split Read Pseudo Write
(200ps)  Cycle Transfer Transfer Transfer Transfer
—— et ——— —————
.V"’V.V.V‘V'V‘\ .V.V.V.V.'.‘.V".'.V \)
A0-A8. AEKRRKEXN QAR @ .....

511 ) i
Davices (1) _ ! !

- Upper '

SAM '
Pointer SAM ! UST’:r
we o @ Tiower
_______ Reset/Set SAM s SAM
Reset/Set SAM painter \ o /

pointer
0 =

Pointer Location
Undefined

Figure 25. Example of Split SAM Register Operation Sequence

Split-Register Operation Sequence - Example
Split read/write transfers must be preceded by a
normal (non-split) transfer, such as a read, write or
pseudo write transfer. Figure 25 illustrates an
example of split 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 initialize the device. A read
transfer is then performed and the column address
latched at the falling edge of CAS sets the SAM tap
pointer location, which up to that point was in an
undefined location. Subsequently, the pointer

V52C4258 Rev. 1.0 January 1995
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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
tap location set by the split read transfer performed
for the lower SAM while the upper SAM is being
accessed. The SAM address is incremented as
long as SC is clocked. The following split read
transfer sets a new tap location in the upper split
SAM register (address 256 in this example), and
the pointer is incremented from this location by
cycling the SC clock.
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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 either write transfers
or split 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.

V52C4258

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 \ / h
CAS \ Y E:‘n::f;
ycle

Address 7X__Row_ XX sAMBtan ) 72 g

RAS ~ \ / )

PO Not

CAS ? Atowed
Address X Row Xz J

Tap Location Selection in Split Transfer

Operation _

a. In a split transfer operation, column addresses therefore it is ignored internally at the falling edge
AOC through A7C must be latched at the falling of CAS. During a split transfer, it is not allowed to
edge of CAS in order to set the tap location in one set the last address location (AQC-A7C = FF), in
of the split SAM registers. During a split transfer, either the lower SAM or the upper SAM, as the tap
column address ABC is controlled internally and location.

RAS \ /
CAS A\ /
Address 77X__Row W Tap address X
AOR~ABR AOC~A7C (ABC is don't care: High or Low)
V52C4258 Rev. 10 January 1995
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b. In the case of muitiple split transfers performed upper SAM (non-active) while the lower SAM
into the same split SAM register, the tap location (active) is being accessed at the time when QSF
specified during the last split transfer, before QSF toggles, the first SC serial clock will start shifting
toggles, will prevail. In the example shown below, serial data starting from the Tap N address loca-
multiple split transfers are performed into the tion.

RAS T\ /\ /M /

CAS —/ N o 4
Address —(Row1 X Tapt — Row2

Lower SAM : Active

QSF Upper SAM : Non-Aclive R .Af Lower SAM : Non-Active
' Last First Upper SAM : Active
', Clock  Clock
I
s TLILI L §mmmmm |
! Muitiple Spiit transfer into upper SAM ! Serial access of upper SAM
-

Serial access of lowar SAM "1 starting at Tap N location
)
'

Split Read/Write Transfer Operation Allowable
Period

Figure 26 illustrates the relationship between the relative to SC and QSF. As indicated in Figure 26, a
serial clock SC and the special function output QSF split read/write transfer is not allowed during the
during split read/write transfers and highlights the period of tgry + tgrs-
time periods where split transfers are allowed,

Last First Last First Last First
Clock Clock Clock Clock Clock Clock

\
\ N "
QSF
ISTH | 1sTS ISTH | I8TS 18TH | IsTS

Split | I~ T

Read/Write

Transfer YES NO YES NO YES NO YES
allowed.

Figure 26. Split Transfer Operation Allowable Periods
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Split Transfer Cycle After Normal Transfer
Cycle

A split transfer may be performed following a
normal transfer (Read/Write/Pseudo-Write transfer)
provided that a minimum delay of 30ns from the

V52C4258

rising edge of the first clock SC is satisfied (refer to
the illustration shown below).

RAS __-\__—/ : \___/—_
CAS /] \ /

OTIOE N/ S
DSF ; SN
QSF X

sc : S I I I I OO
Transfer Operation : 1305 !
" -
t  Next Transfer .
- et Next Transfer Operation is allowed.
Not Allowed |

Normal Read Transfer Cycle After Normal 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 — N/ n /
CAS /] n__/
DTOE oo/ : e/
q
DSF ;
QSF ) Gl
T
sC ; i1 I
Transfer Operation : 130ns |
" e
' Next Transfer | o
h Next Transfer Operation is allowed.
1 NotAllowed |
V52C4258 Rev. 1.0 January 1995
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Normal Transfer After Split Transfer
A normal transfer (read/write/psuedo write) may
be performed following split transfer operation

V52C4258

provided that a 30ns minimum delay is satisfied
after the QSF signal toggles.

QSF

30ns Min. i

Split Transfer

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 useconds 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.

Normal Transfer Operation Allowed

Initial State After Power-Up

When power is achieved with RAS, CAS, DT/OE
and WB/WE held “high”, the internal state of the
V52C4258 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 ps 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
QSF High-Impedance
Color Register all “0”

WM1 Register Write Enable
TAP pointer Invalid
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