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‘v VITELIC \, ‘V52C4256

N\
>§ “~ MULTIPORT VIDEO RAM WITH

/\ 256K X 4 DRAM AND 512 X 4 SAM

HIGHK#QORMANCE V52C4256 80 10

L@(Fﬁ@ Access Time, (tgac) 80 ns 100 ns
K\M& CAS Access Time, (tcac) 25ns 25ns
. Max. Column Address Access Time, (tya) 45ns 50 ns

Min. Fast Page Mode Cycle Time, (tpc) 50 ns 55 ns

Min. Read/Write Cycle Time, (trc) 150 ns 180 ns

Max. Serial Access Time, (tsca) 25 ns 25ns

Min. Serial Port Cycle Time, (tscc) 30 ns 30 ns

Features
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-oniy 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
* RealTime Read Transfer
B Low Power Dissipation
e RAM Port Operating Alone — 85 mA
* SAM Port Operating Alone — 50 mA
B Low CMOS Standby Current — 7 mA
B Package
e 28 pin 400 mil SOJ
* 28 pin 400 mil ZIP

Description

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 pon, 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.

The V52C4256 is fabricated in CMOS silicon
gate process as well as advanced circuit designs to
provide low power dissipation and wide operating
margins.
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Device Usage Chart A
Operating Package Outline Access Time (ns) Power ~5C
Temperature S X/ Temperature
Range K z 80 100 Std A Y Mark
0°C-70°C . . . . L] Blank
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" VITELIC
Description Pkg. Pin Count
SoJ K 28
ZIP Zz 28

28 Lead Pin Configuration

V5

i

n

sc gt 28 P vss
sio1 4 2 27 O sio4
_sl02 0 3 26 {J sI03
DT/OE O 4 25 O SE
w1101 O 5 24 1 w4/104
w102 O 6 23 O wa/os
WBWE OO 7 22 0 NC
NCc s 21 [J CAS
RAS 0 9 20 B NC
A8 0 10 19 [J A0
A6 O 11 18 O A1
A5 [0 12 17 J A2
A4 ] 13 16 O A3
vDD O 14 15 1 A7
K -SOJ
/\
NC O 1 2 0 W3/103
W4/104 O 3 4 11 SE
sSlo3 O s 6 | SI04
ves O 7 8 P sc
_Slo1 e 10 A s102
DT/OE 4 11 12 0 W1/101
w2/102 [ 13 14 0 WB/WE
NC O 15 16 |21 RAS
A8 O 17 18 O A6
A5 19 20 O A4
vDD O 21 22 1 A7
A3 [ 23 24 [1 A2
A1 [ 25 26 [ A0
NC O 27 28 O CAS
\/
Z-2IP
Capacitance*
TA =25°C, VDD =5V £10%, Vss =0V, f=1MHz
Symbol Parameter Min. | Max. | Unit
Cin Input Capacitance 7 pF
CIN/OUT Inpu’f/Output 9 pF
Capacitance

*Note: Capacitance is sampled and not 100% tested.

V52C4256
C4256
T T & T T
DEVICE  PKG. SPEED PWR. TEMP.
(tRAC) L L~ BLANK (0°C 10 70°C)
\: BLANK (STANDARD)
<50 %1000
Pin Names
Name Description
AO-A8 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
DT/OE Data Transfer/Output Enable
WB/WE Write per Bit/Write Enable
W1/101-W4/104 Write Mask/Data In, Out
SC Serial Clock
SE Serial Enable
SI01-SI04 Serial Input/Output
VDD/VSS Power (5V)/Ground
NC No Connection

Absolute Maximum Ratings*

Ambient Temperature

Under Bias ......c.cccvevervennnnreccnnnnn. -10°C to +80°C
Storage Temperature (plastic) ....—55°C to +125°C
Voltage Relative to Vg .o -1.0to+7.0V
Short Circuit Qut Current .........ccoevevveererenans 50 mA

Power Dissipation

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.
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" VITELIC
Functional Diagram
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Z
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olz 5= 23
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" VITELIC V52C4256

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

V52C4256-80 | V52C4256-10

Symbol Parameter (RAM Port) SAM Port| Min. Max. | Min. Max. | Unit | Note
Ibbt Operating Current Standbyv 85 70 mA 1,2
RAS, CAS Cycling, tRC = tRC Min.
Iboia Active 125 110 mA 1,2
Ibp2 Standby Current Standby 7 7 mA
RAS, CAS = V4
lob2a Active 50 50 mA 1,2
looa RAS-Only Refresh Current Standby 85 70 mA 1,2
RAS Cycling, CAS = VIH» tac =tre Min.
Ibpaa Active 125 110 mA 1.2
Ibp4 Page Mode Current Standby 75 60 mA 1,2
RAS = VlL' CAS Cycling, tpc = tpc Min.
'DD4A Active 115 - 100 mA 1,2
Ibps CAS-before-RAS Refresh Current Standby 85 70 mA 1,2
RAS Cycling, CAS before RAS,
tRC = tFlC Min.
Ioosa Active 125 110 | mA | 1.2
Ibos Data Transfer Current Standby 105 90 mA 1,2
RAS, CAS Cycling, tHC = tF!C Min.
IDDSA Active 145 130 mA 1,2
b Input Leakage Current -10 10 -10 10 HA
0V < Viy £5.5V, all other pins not under test = 0V
lowy Output Leakage Current -10 10 -10 10 HA
0V < VgyT < 5.5V, Output Disable
Vou \ Output “H” Level Voltage 24 24 v
IOUT =-2mA
VoL Output “L” Level Voltage 0.4 0.4 \
,OUT =2mA
Vi Input High Voltage 24 Vpp+1 24 Vpp+1
ViL Input Low Voltage -1.0 0.8 -1.0 0.8




" VITELIC V52C4256
AC Electrical Characteristics Notes: 3, 4,5
V52C4256-80 V52C4256-10

Symbol Parameter Min. Max. Min. Max. | Unit Notes
tac Random Read or Write Cycle Time 150 180 ns
tRmw Read-Modify-Write Cycle Time 195 235 ns
tec Fast Page Mode Cycle Time 50 55 ns
torMw Fast Page Mode Read-Modify-Write Cycle Time 90 100 ns
taac Access Time from RAS 80 100 ns 6,12
taa Access Time from Column Address 45 50 ns 6,12
teac Access Time from CAS 25 25 ns 6,13
tcpa Access Time from CAS Precharge 45 50 ns 6, 13
tors Output Buffer Turn-Off Delay 0 20 0 20 ns 8
tr Transition Time (Rise and Fall) 3 35 3 35 ns 5
tap RAS Precharge Time 60 70 ns
taas RAS Pulse Width 80 10K 100 10K ns
trasp RAS Pulse Width (Fast Page Mode only) 80 100K 100 100K ns
tasH RAS Hold Time 25 25 ns
tesH CAS Hold Time 80 100 ns
tcas CAS Pulse Width 25 10K 25 10K ns
taco RAS to CAS Delay Time 22 55 25 75 ns 12
trap RAS to Column Address Delay Time 17 35 20 50 ns 12
traL Column Address to RAS Lead Time 45 50 ns
tcrp CAS to RAS Precharge Time 10 10 ns
teen CAS Precharge Time 10 10 ns
tcp CAS Precharge Time (Fast Page Mode) 10 10 ns
tasr Row Address Setup Time 0 0 ns
traH Row Address Hold Time 12 15 ns
tasc Column Address Setup Time Y 0 ns
tcan Column Address Hold Time 15 15 ns
tar Column Address Hold Time referenced to RAS 85 70 ns
tres Read Command Setup Time 0 0 ns
tacH Read Command Hold Time 0 0 ns 9
tRRH Read Command Hold Time referenced to RAS 0 0 ns 9
tweH Write Command Hold Time 15 15 ns
twer Write Command Hold Time referenced to RAS 55 70 ns
twp Write Command Puise Width 15 15 ns




" VITELIC V52C4256
AC Electrical Characteristics (Contd)
V52C4256-80 V52C4256-10
Symbol Parameter Min. Max. Min. Max. Unit Notes

tawL Write Command to RAS Lead Time 20 25 ns
towl Write Command to CAS Lead Time 20 25 ns
tos Data Setup Time 0 0 ns 10
ton Data Hold Time 15 15 ns 10
toHR Data Hold Time referenced to RAS 55 70 ns
twes Write Command Setup Time 0 0 ns 11
tawp RAS to WE Delay Time 100 130 ns 11
tawp Column Address to WE Delay Time 65 80 ns 11
tewo CAS to WE Delay Time 45 55 ns 11
toze Data to CAS Delay Time 0 0 ns
tozo Data to OE Delay Time 0 0 ns
toea Access Time from OE 20 25 ns 6
toez | Output Buffer Turn-Off Delay from OE 0 10 0 20 ns 8
toen OE to Data Delay Time 10 20 ns
toen OE Command Hold Time 10 20 ns
troH RAS Hold Time referenced to OE 15 15 ns
tcsh CAS Setup Time for CAS-before-RAS Cycle 10 10 ns
tcHR CAS Hold Time for CAS-before-RAS Cycle 15 15 ns
trpc RAS Prechargs to CAS Active Time 0 0 ns
tRer | Refresh Period 8 8 ms
twsh WB Setup Time 0 0 ns
trwH WB Hold Time 15 15 ns
tms Write-Per-Bit Mask Data Setup Time 0 0 ns
tmH Write-Per-Bit Mask Data Hold Time 15 15 ns
tths DT High Setup Time 0 0 ns
trin DT High Hold Time 15 15 ns
tris DT Low Setup Time 0 0 ns
trLn DT Low Hold Time 15 10K 15 10K ns
taTH DT Low Hold Time referenced to RAS 65 10K 80 10K ns

(Real Time Read Transfer)
tath DT Low Hold Time referanced to Column Address 30 30 ns

(Real Time Read Transfer)
teTH DT Low Hold Time referenced to CAS 25 25 ns

(Real Time Read Transfer)




" VITELIC V52C4256
AC Electrical Characteristics (Contd)
V52C4256-80 V52C4256-10
Symbol Parameter Min. Max. Min. Max. Unit Notes
tesh SE Setup Time referenced to RAS 0 0 ns
tagH SE Hold Time referenced to RAS 15° 15 ns
trap DT to RAS Pracharge Time 60 70 ns
trp DT Precharge Time 20 30 ns
trsD RAS to First SC Delay Time (Read Transter) 80 100 ns
taso Column Address to First SC Delay Time 45 50 ns
(Read Transfer)
tesp CAS to First SC Delay Time (Read Transfer) 25 25 ns
trsL Last SC to DT Lead Time 5 5 ns
(Real Time Read Transfer)
trso DT to First SC Delay Time (Read Transfer) 15 15 ns
tsns Last SC to RAS Setup Time (Serial Input) 30 30 ns
tsro RAS to First SC Delay Time (Serial Input) 25 25 ns
tsoo RAS to Serial Input Delay Time 50 50 ns
50z Serial Output Buffer Tum-Off Delay from RAS 10 50 10 50 ns 8
(Pseudo Write Transfer)
tsce SC Cycle Time 30 30 ns
tsc SC Pulss Width (SC High Time) 10 10 ns
tscp SC Precharge Time (SC Low Time) 10 10 ns
tsca Access Tims from SC 25 25 ns 7
tson Serial Output Hold Time from SC 5 5 ns
tsos Serial Input Setup Time 0 0 ns
tsoH Serial Input Hold Time 15 15 ns
tsea Access Time from SE 25 25 ns 7
tse SE Puise Width 25 25 ns
tsep SE Precharge Time 25 25 ns
tsez Serial Output Buffer Tum-Off Delay from SE 0 20 0 20 ns 8
tezE Serial Input to SE Delay Time 0 0 ns
tszs Serial Input to First SC Delay Time 0 0 ns
tsws Serial Write Enable Setup Time 0 0 ns
tswH Serial Write Enable Hold Time 15 15 ns
tswis Serial Write Disable Setup Time 0 0 ns
tswiH Serial Write Disable Hold Time 15 15 ns




" VITELIC V52C4256

Notes

1.

2.

3.

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.

V4 (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. Dot reference levels:
VOHNOL = 2.0v/0.8V.

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

torrF (max.), togz (Max.), tgpz (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 O tgry 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: tawp: tcwp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only. If tycg 2 twcs (min.), the cycle is an early write cycle and the data out
pin will remain open circuit (high impedance) throughout the entire cycle. If tgwp = tawp (Min.), tewp =
tewp (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 tgcp (max.) limit ensures that tgac (max.) can be met. tgcp (Max.) is specified as a
reference point only; if tgcp is greater than the specified tgop (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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TIMING WAVEFORMS
Read Cycle
< tRC >
< tRAS »| |[— tRp —
—_— ViH— i tAR > -
RAS N / N
ViL—
cre| [ osH >
<+—»] (¢—— RCD ——>t4— IRSH > |¢———— tICPN ———
=ac VH-= le— tCAS >
CAS
viL —__/ _ tRAD \ \ T / / \_
iASA | | tRAR se, e« tCAH—>
ViH= COLUMN
AO-AB 7 / /X ADDRESS E@Z ADDRESS X// / / / / / /X
tRCS tRAH| 'RCH

e v L/

fTHS

tTHH

-
-«

<

— VIH-/
“VIL —_ZZ/
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l¢—— (ROH ——>

N1/

-

/|

tpzo
-

T

-»>

tOEA ¢

W1/101-
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L our won

oL -

<

¢ tCAC >
s ———>

<«

tRAC

/L,

“H"OR“L”

OPEN ———g

| ——— {07 —

[+ tOFF

VALID DATA-QUT
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" VITELIC V52C4256

Write Cycle (Early Write)

< tRC -
- tRAS > (—— tRPp —|
— VlH— < tAR >
RAS M~ N ‘ / \
{CRP D fCsH >
<+—>»| [¢———— IRCD ————»te¢—IRSH > ———— ICPN ————»{ -
CAS VIH= \ \4— tcas :/ /
iL— .
l4— tRAD —>1= tRAL >
tASR | | tRAH _ASC_ e toAH —>]
VIH= ROW COLUMN
A0-AB —// /X ADDRESS ADDRESS X/ / // / / / /><

wsR| | tRwH

twcs— <+ (= tWCH >
Wewe /X X
tTHS “THH < twc‘:gWL"'—' N
TE v, /] RLLLLLLLL L
N WL o K/ /X woosnn K777 7777777777777,
V\XM}%'; < tDHR >
L out zgf: OPEN
f ///:"H"OR“L"
*1 WBWE | 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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" VITELIC
Write Cycle (OE Controlled Write)
< tRC >
-+ tRAS > |¢—— tRp —
RAS 7 \ T 7 \
tCRP < tosH >
v <4—pf 4¢—— tRCD f Ei: ] > [<¢— ICPN ———{
CAS "= A o \\‘m ,/_ / k
»le AL *
éASFL QRAQ - tASC ~> [ tCAH -
po-a8 /N aons WL o X/ L1/
:twsi ;FIWH :: :gyvt —
wewe T/ X R
— VIH= < ) " *tOEH*lV
OTRE v/ ///] LY
s | | mm DS | | oK
AR, ST Y W Y,
WiRs : -
L ouT zg:j: OPEN
4
/ / : “H” OR “L”
*1 WBWE | 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

11



" VITELIC V52C4256
Read-Modify-Write Cycle
< tRMW >
< RAS > tRP —p
RAS "~ Ne tan > \
l¢—— ICSH >
<o le——— taco >l tRSH > tcPN
CAS z:':: \\: tCAS > / ; ;li
4— tRAD —p}e tRAL
SR BAR L scles e— tCAH —»
ao-a8 7 I dotes KK e X/
Q-‘CWL-DI
B iy <FCS,) - ICWD ——>{ [e— tRWL—>]
wewE /N K/ N2/ /11l
g j_m_‘ - . 'RWD > Joey
OTIOE v/ / N/ A L/
. DZC| > DS [ | tpH
:MSV :tMH= < 1020 > OED[e—» >
N /R ot X7B = o X/ /111177,
W1/101~ < tcac
W4/104 AG <—‘AA—: <] toEZ
L ouT :gf: OPEN 2 DATAGUT P
*1 WBWE | W1/101-W4/104 Cycle / / HHTORL
0 WM1 data Write per bit
1 Don’t Care Normal Write

WM1 data: 0: Write Disable
1:; Write Enable

12




" VITELIC V52C4256

Fast Page Mode Read Cycle
AP
- tRASP > je—>
RAS ::r:_"g<——-— AR ————» l¢e———— tpc ———»] 7 K
¢~ RSH—
ERF; le—— tRCD —» 1P > e tcp ] =‘CAS> =tCPN
CAS z""— e— 1RAD — \\«CAS—»Z [+ cas \ /1 \ -
L tasp| [¢— 'CSH H < TRAL ——]/
™ ltRaH  tasc lcan tasc| [e——> 1ASC _ICAH
ViH- m_';w 7N <_cc‘nl.. g Ay <EOL. g ';)L. >
AO-A8 v||_->§ ADD. / /)3 ADD. 1 E(/ / /)3 ADD. 2 E(// /X ADD. n ,?(/ / /X
tRCH
IRCSH |« fRCH—> "—|-| <+—tncstRCH_. l‘_—q 4- {RCS - »{RRH
—_—— V|- -
wewe 777/ 777/ f R 56 (/.
THS| | JTHH
—— VIH-7
OTOE v, _// LN NN WY N/
1DZO—+] |- 1CPA R tcPA
ViH= -
[— N VlL—/ / / / / / E tOEA[ (e tOFF 1OEA| | tOFF 1OEA
W1/101 tCAC| ot [ [ eUN R P ek
W4/104  — 1 M; toezT:—b leag 10EZ loac 10EZ
L ouT zgr: ';F:Eﬁc ?"DATI:-OUT: inbo) DATA;-OUT-‘ e DATA;‘-OUT“E

// f . “H" OR “L"
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" VITELIC V52C4256

Fast Page Mode Write Cycle (Early Write)

tRP
tRASP > |e
BAS z:t:_‘-\_t———- tAR——>  |l¢——— tPc ———] % \_—
v ff'f. le— tRCD ——» a—tCP — e ICP | [*!RSH— +CPN
CAS 'H‘/l" t < tCASH Kl tcas—» < cAs > /2
O |t i heine (N e
tRAH —p»| r CAH <'CAH> ASC \CAH,
Vl:*A—SR - :ow e ‘-C‘OL :— e Pcom. b e ch ~
AO~A8 Vu.—>§ ADD. m ADD. 1 ADD. 2 m ADD. n K/ / /X
‘HWH—u‘—tWCR - > Jwen TWCH
o VIH_—Nwsaq- twes »] el | | twes»| (4~ twes »| (4=
WEB/WE WL_)Z 0 /, We WP _,, Jwe v/ /],
wrvs | [rro o towL—»] towL —l -—(CWL-PI
> [ — IRWL —|
BTIOE vy 7 NLLLLLL L0
tMH — t t
v ::AZ :— T oyl feon tos —» <—<DH; DS <—$DH;
— N - N N Y
- SR O X AT K AT KT,
Wi o —s
L out \\;gr: OPEN
4 el g n
*1 WBWE | W1/101-W4/104 Cycle / / FHORT
0 WM1 data Write per bit
1 Don’t Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable

14



" VITELIC V52C4256

Fast Page Mode Read-Modify-Write Cycle

< tRASP >
tRP
[¢—— AR ———»
VIH=
t »
RAS | '~ TNe——tosu :
[¢—— tPRMW ————»| }¢——— tRSH ————>
< tRCD - cp 'cp
== VIH-— X |l t A
CAS « CAS - 4— 1CAS —— ZE <4—— {CAS —»
N N Y /
tASR <-t = - tASC | ¢-1ASC 4 1ASC 1w .
SA ICAH| tcwL—| |« IcAH tCWL->| <+ | | le—s]tcan tRWL
SO, ST S Y. 5 D, 45 'X///////////
vn_- ADD. ADD. 1 ADD. 2 . _ADD. n /
RWH IRAL —
wsas| € - wp |l »> wp J » MP
—= VIH- 3 3
WB/WE ViL >§ ! Y «tcwo—bsj <—tcwo—>& <—tcwo—>S
- tRWD ——»|
fTHS 4~ THH
—_— V|H s 2
DT/OE /r M& 7 S' /
le 1 DS DS 'os
'l: <! 'L ?Zo > e tbzo | iy, ik '?7-0* Balai
tMS E o776 toeo~>| [+ tou [ ke | SOERI > -t > (etoH
N VH D wm DATA ipze (OATAS ATAT
[ ViL ~/kDAT _.I OEA W L [ [OEA IN2 TOEA [ WX IN /
—
Vw4/}|()o14~ > tCAC ~»1 ICAC|e] -» tCAC
[ tAA P z—tQ'EA - taa tagz 4 tAA P togz
|_ ouT VOH - 2 DATAS DATA-‘E_—Z ATA-TS
voL - X OuT 1# Xout UT ntt
[ — tRAC—.

/// /) oRL

*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

15
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" VITELIC V52C4256
RAS Only Refresh Cycle
tRC
<+ tRAS » |¢—tRPp —»
RRS u” N / N
Lom wo e
~3za VIH- r— — r—
CAS ViL —_/ \_/
A‘ASF: ‘tFIAH
—

wo-ne 77X seseiss X/ L /1111777771077 T7K X/

WewWE /LT T T

tTHS tTHH

>

SVE 2//] NULLLLLLLL L

W1/101~ VoH -
W4/104 yo = — OPEN

///// :“H" OR “L”

CAS before RAS Refresh Cycle

< tRC >
[—— IRP——» [ —— IRP —
== ViH- A
RAS. / o 1RAS > \_
ViL —, ¢— tRPC — X Z
—

s - 2 1 T Y7777 7777777

WewE /[ /[ T T T

55E WL/ [/ T T T 7Y

tOFF

.2 >

W1/101~ YOH= . OPEN

W4/104 voL — ¢
Note: A0 ~ A8 = Don't Care (“H” or “L") ///// “H*OR“L"
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RAS

CAS

AO~A8

DT/OE

W1/101-~

W4/i104

V52C4256
Hidden Refresh Cycle
tRC e tRC >
P— tRAS > 2 le————— tRAS —j - =
ViL S: tAR > Z & L
_ICRP _RSH|
< le——— tRCD > > — {CHR — |<— tCPN —>'
- N | Z /N
soon [y, fasg] o]
P sooees WA oo X/ /11171777 T77777X
Vi IRCS— || tRRH—™ |<_-.| SR | IRWH
w L L% NLLLLLLL
;THS: ;THH <lROH_
w—_L/ RALLL A0
t< > tOEZ - le-1OEA -Dl tOFF [«
< OFF: > tcac 4 tOEZ—>
VoH-—"" X% < AA — P k<
VoL — > { VALID DATA-OUT >
- 1RAC >

17
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" VITELIC V52C4256

Read Transfer Cycle (Previous Transfer is Write Transfer Cycle)

< tRC
Vi < tRAS > :-— 18P ——
= < ' N
RAS | "_ \ AR / \

tCSH »
'4— 1CRP ~» |#———— tRCD ————le— tRSH {<— tCPN >

CAS z:r: \X« tCAS >/ f \_

{¢— tRAD —> 1 tRAL >
JASR | tRAH tASC | [@— ICAH —»]

AO0~A8 ://:t: ROW ADDRESS E@E SAM START ADDRESS E(/ / / / / Z / / / / / / )(

AO-AS : TAP

f

Y

<IWSR | | _tRWH tASD »|

WEE /7 V//;///I/////////////{/////// s

CUCI ///////{{////i “(/////////////

tcsp

[
A
[
A

A 4

< OFF < tRSD

.
>

W1/101~ YOH=
W4/104 vor — 4

N

T30 o e— t50C —»y
tscp | [tsc | Iscp

ISRS—» e - —
VIH—
sC v:}:— Zitsc \ Inhibit Rising Transient \ ZL i:zz_\—

L
-

d

1sDs A‘SDH> 674
N L i(f//////////////////t;
SI01~ sca tSOH
Sio4 < > <>
I—OUT zg:: { DAYI‘/:\l:g)UT E(
Note:S_E=V||_

/// /] ORL
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Real Time Read Transfer Cycle

RAS

CAS

AO~A8

DT/OE

W1/101~ VOH= S

W4/104

SC

== VIH-/

V52C4256

Vo - . T _’\_
y - CRP z tRCD > :tCSH tRSH ” [« 1CPN +—
Vit o B AN tcas ——=/ _ / \.
7 Neomsooness X W s somess 507 77777777777777X

WS/ | tRWH l aTH —»]
Vi ‘(////////////////////////////// .
TN 7 ;‘%/////////////

o _{OFF

voL— 3

ViH= A
viL-

NAT

e—— 1SCC —>
tsc -

tscp

<
i

\

. .

AN,

tTsL

7/

ViH—
IH OPEN
ViL- JseA 1SCA
. tSOH T
! |- tSOH
VOH VALID Z VALID VALID VALID VALID
VoL DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT

Note: SE = ViL -

Previous Row Data
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Pseudo Write Transfer Cycle

< RC
Vin - tRAS > 18P —#
_— —
RAS < tAR >
ViL— N ’Z
< tCsH >
4— ICRP —»| [¢——— 'RCD ———»{4— IRSH > [ ICPN ——» i
Fac VH-=
CAS R\ tcas > Vi
ViL "/
le—— tRAD >l tRAL >

LJIASR | | RAH tASC le— |a— tCAH —»

AO0-~A8 z:'::Z); ROW ADDRESS E@E SAM START ADDRESS K// / / / / / / / / /)(

AO-~A8 : TAP

JwsA | | tRWH

WEWE TN Iy,

tTLS | | tTLH

DTOE v, /N I,

< tOFF |
W1/l01~ YOH= 3
W4/I04 voL — 5

<+ le— tsCC
—» tscp tsc tscp
'SRs il > l—>
ViH— s I
SC / .
ViL — tsc \ Inhibit Rising Transient \ 12

»
<% Ll

A
A
4
A

OPEN

<Pt
@
D
o

S (LTI 77777775

<4—— tSpD ——ee———]

«— 15DZ > lsos | | tsoH

N Y- ——] LLLTTTTTR s KK

LA

l— I ViL—

t
SIO1~ [+ ISCA —»
Sio4 ,
VOH-— VALID ‘2 VALID %
L out VoL — DATA-OUT DATA-OUT OPEN
' 1
tSOH | +~— ——— Serial Input Data

Serial Output Data

///// {“H" OR “L”
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Write Transfer Cycle

V52C4256

v << ::is > :— AP ——i
RAS Vil — \l+ 1R > /! N
e tcrP —» j—— tRCD —:CjH— tRSH g > j&— tCPN
CAS :::: \\4— tCAS >/ /" \_
e— 1RAD >le tRAL >
ASR | [ TRAH |1 —»| tASC @~ [« tCAH —
AO~A8 X:f: ROW ADDRESS E@; SAM START ADDRESS X/ / / / / / f/ / / / )(
AO~A8 : TAP
<WSR | IRWH
WEWE " J /[
TS | T
DTIGE vy /) 711/
LBFF
Wi v} TN
tSRS— |4 ZSC'D: jts_cjczsc;;
sC z::: ZZSC =\ Inhibit Rising Transient \ / i Sl_ :l
tE<SR > | 'REH > éSWS;
SE oy S i,
<tSDs> ;SDH_ tsDs | | tsbH
SR S Y, MK ot
SIO1~ f '
SI04 : ‘
L our zgr: ' OPEN ‘
Previous 4-—5 E——> New Row Data
Row Data

*H"OR“L”

///]
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Serial Read Cycle (SE = V,;)

RAS

DT/OE

VIH—
ViL—

tTHS tTHH

[

Y

w LT T

N/

l¢— tscC ——»}e— tscc —»{e— tscC < tSCC —» 14— tSCC
5G| 15C_ 1sC 1sC IsC,,
VIH= g a .
SC ViL— Z \ Z & Z Z \ \
tSCP | |4-SCALItSCP | [ SCAL tsCP | [@SCAL tscP | [ 'SCAL tocP | |4 SCA, tscp

1SOH 1SOH. 1SOH 1SOH 1SOH.

SIO1~ VoH- VALID Z VALID Z VALID VALID VALID VALID

SIO4 vg - DATA-QUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT ATA-OUT

|

Note: SE = V)_
“H” OR “L"

(///A

Serial Read Cycle (SE Controlled Outputs)

RAS

sC

,—IN

SIO1~
SI04
I'—OUT

VIH—
ViL-

—

tTHS

THH

Y

GE 5![‘///////////////////%

L

l4— {SCC — 14— 1SCC —»{4— 1SCC —P1e¢— 1SCC —»je— 1SCC
1sC 1SC_ 1SC_ | tsc_ 1SC_
VIH=S A
ViL— A N A N 4 N A4 N g4 N
tSCP tscP tscp tscP “tscp tSCP
 lsep _
ViH— x
ViL - /
tSZE
7
ViL—- t
! 1SCA_ —] e tSCA Jsea
tsorL 1SEZ _ & SCA iSO tsou
VOH = VALID VALID VALID VALID VALID
VoL — X DATA-OUT Z oATAGUT D OPEN d_ oaraour DATA-OUT __J\ DATA-OUT
, | ” “p
// S “H" OR “L
y.
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Serial Write Cycle (SE = V;;)

=55 VIH=
RAS | '_ N\

HS tTHH

BT/0E 3![‘7//////////////////% RLLLLL

l¢—— tSCC —ple— tSCC —><—-— tscC —»je— tscCc —ote— tsce
<SC 1sc_ <C, |_tsc_

ViH= = r. - =
SC ViL - Z X Z & Z S \ Z \
4> tSDH  (4—> tSpH , ¢—> tspH , pe—> tSDH , [4—> tSDH , ¢—>
tscp <SD »| tscp ‘so> tscp <SD »{ ISCP :SD » tscp <SD »{ Iscp
tSDS —»|  le— —»} je—tspS| —»{ |e—tSDS| —»| |e—tSDS | ~»| |e—1SDS
SI01~ ViH— VALID VALID VALID VALID VALID
SI04 v, - DATA-IN DATA-IN DATA-IN DATA-IN DATA-IN

1 L

[ / (“H"OR“L”

Y

- F

Note: SE = V|_

Serial Write Cycle (SE Controlled Inputs)

=xa VYH-
RAS |, '~ N /

tTHS tTHH

g L

WY L

|¢— 1SCC —»14¢—— 1SCC —»{e— 1SCC —»le¢— 1SCC —p}e—— tSCC
1SC 15C tsc 1SC_ tsC_
ViH= tscp tscP N tSCP f tscp tscp tSCP
sC ] No—/f No—ff N/ \—/
ViL— c o
| tswin F _1SWIH
tsws - tsws <l tsws
<= VIH—_\—> <: tSWH _, [ tSEP—:Xo w2 SEP —»1 [ ~tSWH /___
ViL - Z SWIS L ISwis
- se - ISE f’ - ISE
DS oy |JJSDH, tsps, | Jdso tsos . |JdSDH
I W ), B 0777777 ooz X777
ViL— DATA-IN DATA-IN DATA-IN /
SIO1~
Sl04
| VOH -
T OPEN
ou VoL =

// |- oRL"
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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 controlis 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. Whenthe 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/WElnput is 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
determines the direction of data transferbetweenthe
RAM array and the serial register (SAM).

24
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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-W4/10,

When the write-per-bit function is enabled, the
mask data on the W/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 W/I0;
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 at a 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”.

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 atthefalling edge of RAS. Table
1 and Table 2 show the operation truth table and the

Table 1. Operation Truth Table

V52C4256

Serial Input/Output: SI01-SI04

Serial input and output share common /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.

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

RAS Falling Edge 3
CAS | DT/OE |{WB/WE| SE Function
) . . . 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

RAS} Address w0 Write Mask
Function CAS | DT/OE|WB/MWE | SE RASY CAS} RASYy | CAs} WM1
WE]

CAS-before-RAS Refresh | 0 . . . . - . - -
Write Transfer 1 0 0 0 Row TAP . . -
Pseudo Write Transfer 1 0 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.
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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 us. 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 (tcsr) 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/MWE 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
W/I0; pins is latched into the write-mask register
(WM1). When a “0” is sensed on any of the W/IQ;
pins, their corresponding write circuits are disabled
and new data will not be written. When an “1” is
sensed on any of the W/I0O; 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 . Wirite Enable
1 Write Enable
H H L 0] Write Mask

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

—"—T Memory Cycle ﬁ Refresh Cycle ﬁ Refresh Cycle 7_»,_
RAS

Valid Data Output

/—
>_

W1/101- __—<
W4/104

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.

DT/OE T :
WBWE AL 27N | [777777
W10, Z\Mask /7777777777777

Woll0y Z e T+ wie O

W40, ZAMask 7777777777777 7777777

W0, ZT e OO0 Wite L7777
L LWrite
W/IO,

=L : Write Mask
W/IO; = 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
QIRIIOIIOIOICIOIOIOI
QIOIOI0ICIOICIOIIOIOI]
QIO 00®!
QIO @ @O
QIRIQQIQIOOIGO@OI0
OOOOOQ%O (I Jee)

e eeee "eeee e
0/0/0)0) )00)ee)
OOOOOO%O
[eeJeeee e
I i [
4
L"O" 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

-

508 [ 610 511

27
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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

VITELIC
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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 JL Read Transfer
H Disable Serial Read
L Enable Serial Write
Serial Input Mode H [ Write Transfer
alinpy H Disable Serial Write
_ﬂ_ L Enable Serial Write
i P Write Transf
Serial Input Mode H H Disable Serial Write seudo Write Transfer

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 normal 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

512x512x4

512 {
Memory Cell Array

rows

g

512x4

Figure 4. Data Transfer
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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
falling 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
RAS. 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.
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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 -5 SAM 512x4 Input — Output
H L L L Write Transfer SAM - RAM 512x4 Output — Input
H L L H Pseudo Write Transfer — — Output — 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 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 6.

SAM Start Address ON
\ ?—[zjr {1 s10:4
.m?f$999 E:::$>

PPPPPPP

SAM P

Serial Read

L/

L1

512 x 4 bits

e

=

V7777777777777~ Selected ow

512 x 512 x 4 bits
Memory Cell Array

Figure 5. Block Diagram for Read Transfer Operation
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RAS /T \ S
CAS —/ 1z \ /
Po~As 772X e XK —smiamn Y
WBIWE ZZZZT7 " N
DT/IOE ZZZZZZ0, ;L / 7 27 7
sCT \___/ ; mmeerame T\ /—\ \—
i leTSD ! \« /\
slo C o X

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
(tsca) 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 (g, toTH, and tyg /tysp must be
satisfied), as shown in Figure 7.

The timing restrictions tyg /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 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”, 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 \. /
tRTH >
CAS —/ \ /
j@—— ICTH ———p{
Ag-Ag 7/ X Row Address Y/ /X SAM Stant Address X' "0/ /. /7 /) 7y S
WB/WE 22z W & JAAAAIIAAIA YA
|
DT/OE N\ L & AT,
r— trsSD = 15ns

1Tg) = 5ns —»|
s __ /N L\

-

S104~S104

NN NN NN
XXX

——

XX

Previous Row Data "!"‘ New Row Data

Figure 7. Real Time Read Transfer
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RAS __/ \ m :
CAS / H \ 1
Y7177, ST 1/, S T
WB/WE 222222222\ YL lzzzzzzzzzzzzzznzz ///f///// AN,
DT/IOE 22222220\, L IS IS TSI, //f/////////////////
W,/10,-Wy/10,
SE 22222222\ :L/////////// T 43—”—’-*
sc _/ S/ E AN Inhibit Rising Transition \ h /- \__
Sl0;-SI0, _ Datain X Datain :) Data In

Figure 8. Write Transfer Timing

SAM Start Address OFF <:|
N ——nso..
'/ ON

15008 6 6 o — 2999
SAM
] ] I /[ .................................... | | [ l
;g — 512 x 4 bits
ahs | & |zzz227777777777727777 = 5200
2 512 x 512 x 4 bits
T — Memory Cell Array
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.

31

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 (tggp) from the
rising edge of RAS, at which time a new row of data
can be written in the serial register.

-

V5204256
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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
falling 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.

Voo
Pause Dummy Read Pseudo Write
(200ps) Cycle Transfer Transfer
P — o —  p——— pr———
A—A ,o;o;o;o;o;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;o;o;0;0;0;0;0;0;o;0;0;0;o;o;o;o;o;o;o'o;o.o;o0.0.0.0.
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Reset/Set SAM h pointer \ s
pointer H
0 :
D Pointer Location !
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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 \ / 3
CAS \ Y >Er'3n‘l’3&f
ycle
Address Z2227777X_row _XZZ2K___samsen Xm0 )
RAS \ / A
CAS > Alowed
Address X Row  XC iy o g e 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 /] ./
CAS /" /"
DTOE N /T ~_  _/
sc A Y I I I 5 1 S
Transfer Operation E annsi
o .~
EvNext Transfer Next Transfer Operation is allowed.
; Not Allowed
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Power-Up - o

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.

V52C4256

Initial State After Power-Up

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 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
WM1 Register Write Enable
TAP pointer Invalid
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