_ SAMSUNG ELECTRONICS INC

KM424C257

" PRELIMINARY
‘CMOS VIDEO RAM

256K X4 Bit CMOS Video RAM -

FEATURES

* Dual port Architecture
256K x 4 bits RAM port
512x 4 bits SAM port

¢ Performance

Speed| -8 =10 | =12

Parameter
RAM access time (trac) 80ns [100ns [120ns
RAM access time (tcac) 20ns | 25ns | 30ns

RAM cycle time {trc) 150ns {180ns {220ns

RAM page mods cycle {tec)] 50ns | 60ns | 75ns

SAM access time (tsca) 20ns | 25ns | 35ns

SAM cycle time {tscc) 30ns | 30ns | 40ns

RAM active current 80mAl 70mAl| 60mA

SAM active current

40mA| 40mA| 40mA

s Fast Page Mode

¢ RAM Read, Write, Read-Modify-Write

¢ Serial Read and Serial Write

* Read, Real Time Read and Split Read Transfer
(RAM—>SAM)

¢ Wrlite, Split Write Transfer with Masking
operation

"o Block Write, Flash Write and Write per bit wlth

Masking operation

s CAS-before-RAS, RAS- -only and Hidden Refresh

¢ Common Data I/O Using three state RAM Output
Contro! .

¢ All Inputs and Outputs TTL and CMOS
Compatible

¢ Refresh: 512 Cycle/8ms

* Single +5Vx10% Supply Valtage

» Plastic 28-PIN 400 mil SOJ and ZIP

Pin Name _ Pin Function
SC Serial Clock
SDQp-5DQ3 Serial Data Input/Output
DT/OE Data Transfer/Output Enable
WB/WE Write Per Bit/Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
Wo/DQo-W3a/DQs | Data Write Mask/Input/Qutput
SE Serial Enable -
Ao-Ag Address Inputs
Vee Power (+5V)
Vss Ground
N.C. No Corninection
DSF Special Function Control
QSF Special Flag. Output

,PIN CONFIGURATION (Top Views)
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' GENERAL DESGRIPTION

The Samsung KM424C267 is a CMOS 256K_x4 bit Dual
Port DRAM. It consists of a 266KX4 dyriamic random
access memory (RAM) port and 512X 4 static serial ac-
cess memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer bet-
ween the ports.

The RAM array consists of 512 bit rows of 2048 bits.
It operates like a conventional 256K X4 CMOS DRAM.
The RAM port has a write per bit mask capability.

The SAM port consists of four 512 bit high speed shift
registers that are connected to the RAM array through
a 2048 bit data transfer gate. The SAM port has senal
read and write capabilities.

Data may be internally transferred bl-directionally between
the RAM and SAM ports using read or write transfers,

Refresh is accomplished by familiar DRAM refresh
modes. The KM424C257 supports RAS-only, Hidden,
and CAS-before-RAS refresh for the RAM port The SAM
port does not require refresh.

All Inputs and I/O’s are TTL and CMOS level comparti-
ble. All address lines and Data Inputs are latched on chip
to simplify system design. The outputs are unlatched to
allow greater system flexibility.

sc[d] 28] vss
spao [2]

spa1[3} 26] spQ2
vroe[4] - 28] 58
wospao[5] [24] waroQ3
wi/nai [ 23 wa2ipo2
wawe 7] DSF
n.c.[8] [21] cAS
mAs 9] QsF
Ag [10] 19 Ao
A [U} 18] Ay
A i2] Az
LYE 18] As
Ve 14 Az
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FUNCTIONAL BLOCK DIAGRAM -
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KM424C257 : . T : CMOS VIDEO RAM
IR . Teasvs
ABSOLUTE MAXIMUM RATINGS* | e : R
item : Symbol ] Rating Unit
Voltage on Any Pin Relative to Vss Vin Your, |- —1to47.0 v
Voltage on Vcc Supply Relative to Vss ) Voo - —1to+7.0 \'
Storage Temperature ' - . Tag. ~ | =55t +150° e
Power Disslpation : ¢ Pp- : T : - w .
Short Circuit Output Current : Ios' ) 50 mA .

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Funchonal Operatlon
should be restricted to the conditions as detalled in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended perlods may affect device reliability.

RECOMMENDED OPERAT'NG COND'T[ONS (Voltage reference ta Vss, Ta=0 to 70°C)

item B Symbol © Min Typ Max Unit
Supply Voltage _ |°_ Veo - 45 - | 5.0 - 55 Y]
Ground - Vss ° Q K 0 -0 v
input High Voltage Vm - | 24 ' — - 6.5 - v
Input Low Voltage Vi =t | - "0.8 Vv

DC AND OPERATING CHAR‘ACTE.RISTICS

(Recommended operating cgnditio’ns unless otherwise noted)’

' T - . KM424C257

Parameter (Ram Port) Sam port "~ Symbol 5 Unit

B O -8 | =10 | -12 -

Operatmg Current* .| Standby | tect 80| 70| 60| mA
(RAS and CAS Gycling @ tro= mln) - |7 Active loct A | 120 | 110 | 100 | mA
Standby Curcent (RAS=CAS=Vj) . =~ |—oondoy | loc2 10} 10| 10 | mA
. BN Active - lecz A 40 40 40 | mA
RAS Only Refresh Current* ___ Standby lcea 80 70| 60| mA
(CAS=V, RAS Cyaling @ trc= m|n) Active fcca A 120 [ 110 | 100 | mA
Fast Page Mode Current* . Standby (e | 60} 80| 40 | mA
(RAS =V, GAS Cycling tec=min} _ Active lcca A 100 90 | 80 | mA
GAS-Before-BAS Refresh Current? © 7] Standby | lccs | 80| 70| 60 | mA
(RAS and CAS Gycling @ trc=min) - | Active lccs A | 120 | 110 | 100 | mA
Data Transfer Current* 7 Standby lccs 110 | 100 90 | mA
(RAS and CAS Cycling @ trg=min) Active lccs A [ 150 | 140 | 130 | mA
Flash Write Cycle _Standby locr 80.1 70 60 | mA
(RAS and QAS Cycling @ tre=min) 7 Active lcoz A 120 | 110 | 100 | mA
Block Write Cycle ~ | Standby Iccs 90 | 80| 704 mA
(RAS and CAS Cycling @ thg=min)_ ) Active lccs A 130 | 120 | 110 | mA
" Color Register Load or Read Cycle -] Standby | lccoe 80| 70| 60 mA
(RAS and GAS Cycling @trc=min) Active lcge A | 120 | 110 | 100 | mA

*NOTE: Real values are dependent on output loading and cycle rates. Specmed values are obtalned with the output
open, lcc Is specified as average current,
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PRELIMINARY
CMOS VIDEO RAM

|NPUTI OUTPUT CURRENT (Recommended operatlng condmons unless otherw;se noted ). -

Item Symbol Mln Max Unlt
Input Leakage Current (Any Input OSVINSS.5V, _ i ' '
all other pins not under test=0 volts.) e 10 210 pA
QOutput Leakage Current (Data out is disabled, _
OV<Vour<5.5V) , lou 10 10 uh
Output High Voltage Level - ! - _ :
(RAM lo=—5mA, SAM lor="—2mA} Vo 2.4 i v
Output Low Voltage Level ' _ )
(RAM loL=4.2mA, SAM lor=2mA) Vo 04 Vv
CAPACITANCE (tx=25°0)
Item ) Symbol Min Max Unit
_Input Gapacitance (Ao-As) Cing — 6 pF
Input Capacitance {RAS, CAS, WB/WE, _
DT/OE, SE, SC, DSF) ) Cinz , 7 pF
lnput/Output Capacitance (Wo/DQo WalDQa) Coa — 7 pF
Input/Output Capacitance (SDQo SDQa) Cspa - 7 pF
Qutput Capacitance (QSF) CasrF — 7 pF
AC CHARACTERISTICS (0°C<TA<70°C Voo=5.0V+10%, See notes 1,2)
KM4240257 8 | KM424C257-10 KM4240257 12
Parameter Symbol - Unit|Notes
Min{ Max [Min| Max {Min Max
Random read or write cycle time tac _150 180 220 ns
Read-modify-write cycle time tawe . [205 245 295 ns
Fast page mode cycle time trc 50 60 75 ns
Fast page mode read-modify- wnte trrwe. [ 105 125 145 ns ]
Acoess time from RAS tRac 80 100 120| ns | 3,4
Access time from CAS toag 20 25 30[{nsi 4
Access time from column address taa 40 50 7760 ns t 3,11
Access time from CTAS precharge tcpa 45 55 65/ ns| 3
GAS to output in Low-Z | oz 5 : 5 . 5 ns 3
Output butfer turn-off delay torF 0 25| O 30; O 35| ns 7
Transition time (rise and fall) tr- 3 50f 8 50| 3 B0(ns| 2
RAS precharge time tap 60 70 90| ns
RAS pulse width tnAs ) 80| 10,000}100 10,0QO 120] 10,000{ ns
RAS pulse width (Fast page mode) thase | 80]100,000|100|100,000{120|100,000} ns
RAS hold time tRSH 20 25 30 ns
CAS hold time tosH 80 100 120 ns
CAS pulse width tcas 20 25 30 ns
RAS to CAS delay time ) oo | 25 60| 25 75} 25 90| ns | 5,6
RAS to column address delay time tRAD 20 40| 20 50f 20 60Lns | 11
Pt
L SARMSUNG
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'SAMSUNG ELECTRONICS INC.

AC CHARACTERISTICS (Contiﬁued)

/V&Q345
PRELIMINARY

e CMOS VIDEO RAM

HEE Iy = 7qaulua 0010620 3 :l;nGK

PSS SCLS

KM424C257-10

KM424C257-8 KM424C257-12
Parameter Symbol —— . —— Unit{Notes
. Min{ Max |[Min| Max |Min| Max
CAS to RAS precharge time tcRp 5 5 8 ins|
CAS precharge time teen | 10| 16 20 ' ns
CAS precharge time {Fast page) tcp 10 15 | 20 ns
Row address set-up time - tasr - 0 0 9] ns
Row address hold time ) tRaH 15 | 15 20 ns
Golumn address set-up time tasc 0 0 0 ns
Column address hold time ) tcan 16 20 25 ns
Column address hold referenced to RAS | tan 65 75 85 ns
Column Address to FAS lead time ° traL 40 50 60 ns
Read command set-up time trcs 0 0 0 ns
Read command hold referenced to CAS | tach | O 0 0 ns| 9
Read command hold referenced to RAS | tRmn 10 10 10 nsl 9
Write command hold time | twen | 15 20 25 ns |
Write command holod referenced to BAS | twea | 66 75 85 ns
Write command pulse width twe 20 20 25 ns
Write command to FAS lead time taw. | 20 25| 30 s
Write command to CAS lead time towL 20| 25| 80 ns |
Data set-up time tos 0 o|: 0 ns | 10
Data hold time toH 15 20 25 ns | 10
Data hold referenced to RAS toin | 65 75 85 ns
Write command set-up time twes o 0 ] ns | 8
CAS to WE delay tewo | 50 60 70 ns| 8
RAS to WE delay tawo 1110 135 160 ns | 8
Column address to WE delay time [ tawn | 70 85 100 ns{ 8
CAS setup time (G-B-R refresh) tcsn | 10 10 10 ns | -
GAS hold time (G-B-H refresh) tcur | 15 20 25 ns
RAS precharge to GAS hold time trrc 10 10 10 ns
RAS hold time referenced to OF trox 20 20 20 ns
Access time from output enable toeA 1 20 25 30] ns
Output enable to data input delay- toen | 16 20 25 ns |
Qutput buffer turnoff delay from OE toez ) 20 0 25 0 30ins| 7
Output enable command hold time toEH 20 25 30 ns
Data to CAS delay toze 0 0 0} ns
Data to output enable delay tzo | O 0 0 ns
Refresh period (512 cycles) tRer ' 8 8 8| ms
W8 set-up time twsh 0 ) 0 0 ns
WB hold time thwn | 15 20 25 ns
DSF set-up time referenced to RAS | tesr o} 0 0 ns
& SAMISUNG rar
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AC CHARACTERISTICS (continued)

T-46-33-15

- KM424C257-8 ‘| KM424C257-10 | KM424C257-12
=~ Parameter Symbol - — Unit | Notes
Min}{ Max. [Min| Max |[Min{ Max
DSF hold time referenced to RAS (1) ‘teR | 65 78] 85 ns
DSF hold time. referenced to RAS (1) tarH 15 15 20 ns
DSF set-up time referenced to CAS tesc 10 10 10 ns.
DSF hold time referenced to CAS torH: i5 15 20 ns
Write per bit mask data set-up ' tms ol 0 0 ns
Write per bit mask data hold twi | 15 20 25 ' ns
DT high set-up time  Jtms | o 0 0 ns
DT high hold time tTHH 15 15 20 ns
DT low set-up time N tns o| 0 0 ns
DT low hold time tTLH 15 15 20 | ps
glnlsofv:r)hold ref to RAS (real time read taTH 770 8o 95 ns
ggnlsofv:r)hold ref to CAS (real time read totH 25 30 35 ns
T e P R P ER % N
SE set-up referenced to RAS | tesm o 0 0 ns.
SE hold time referenced to RAS trRen | 10 15 [ 20 ns
DT high to RAS high delay time trRD 10 10 15 ns
BT high to CAS high delay time | treo | 10 10 15 ns
DT precharge time ‘ trp 25 30 35 ns
RAS to first SC delay (read transfer) | tasp | 80 100 120 ns
GAS to first SC delay (read transfer) “tesp | 40 50| 60 ns
Col. Addr. to first SC delay (read transfer) tasp 45 55 65 ns
Last SC to DT lead time trst 5/ 5 10 ns
DT to first SC deléy (read transfer) trsp 10 15 .20 ns
Last SC to RAS set-up (serial input) ' tsrs 25 30 . 40 ns
RAS to first SC delay time (serial input) 1 tspo | 25 30 40
RAS to serial input delay | -tsoo 40 50 _ 60 ns
R T R R L
Serial inpdt to first SC delay . iszs 0 0 0 ns
8C cycle time ) tsce 25 R .30 40 ns
. |8C pulse width (SC high fime) - tsc. 10 10 15 ns
" I'SC precharge (SG low t'lmé) tsce 10 10 15 ns
Access time from SC . | tsoa 20| 25! 35,ns | 4
Serlal output hold time from SC tsoH 5 5 5 ns
Serlal Input set-up time ' tsps. 0 0 0 ns
Serial Input hold time | tson | 18 20 25 ns
Access time from SE *l tsea 20 25 35 - ns 4
¢ SAMISUNG 728
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CMOS VIDEO RAM

AC CHARACTERISTICS (continued) L/é 23-/5’

- KM4240257-8 KM424025?-10 KM424C257-12 |

Parameter | Symbol - Unit| Notes |

. Mln Max |Min| Max |Min| Max | 7 7 ‘

SE pulse width tse” | 20 25 35 “ins |- |

SE precharge time tsep | 20 25 35 Sims | |

Serial out buffer turn-off from SE tsez 0 16| 0 20{- 0] 30|ns} 7 |
Serial Input to 5E delay time tsze |~ O ' 0 ' 0 ns
Serial write enable set-up time - tsws 6] - | s| 10 ns
| Serlal write enable hold time - tswH 16] 15 20 ns
Serlal write disable set-up time tswis 4] 5 10 ns
Serial write. disable hold time tswH | 15 ‘15 20 ns
Split transfer set-up time" tsts. | 30 " 30 40 | ns
Split transfer hold time tsth 30 30 40 | ns
SC-QSF delay time tsap 20 25) 35| ns
DT-QSF delay fime trap 40 60 60! ns
GAS-QSF delay time tcap 40 50 60| ns
RAS-QSF,_delay time trap 80 100 120 ns

NOTES

1.

An Initial pause of 200us is required after power-
up followed by any 8 RAS, 8 SC cycles before pro-
per device operation. is achieved (DT/OE=HIGH}.
if the internal refresh counter Is used a minimum of
8 GAS-before-RAS Initialization cycles are required
Instead of 8 RAS cycles.

achieves the open circuit condition and is not
referenced to Vo or VoL.

. twes, tawp, tcwp and tawo are non restrictive

operating parameters. They are included in the data
sheet as electrical characteristics only. If
twesZtwesiminy the cycle is an early write cycle and

2. Vinmin) and Viymax) are reference levels for measur- the data out pin will remain high impedance for the
Ing timing of [nput signals. Transition times are duration of the cycle. If tewp>tcwpmin) and
measured between ViHimin) and Vii(max), and are trwo2trwo(min) and tawo>tawomin), then the cycle
assumed to be &ns for all inpufs. is a read-write cycle and the data out will contain

3. RAM port outputs are measured with a load the data read from the selected address. if neither
equivalent to 2 TTL loads and 100pF, of the above conditions are satisfied, the condltlon

4,  SAM port outputs are measured with a load of the data out is indeterminate. -
equivalent to 2 TTL loads and 50pF. Dout com- 9. Either tach or tarn must be satisfied for a read
parator level; Vou/VoL=2.0/0.8V. - cycle,

5. Operation within the trcpmaxy limit insures the 10. These parameters are referenced to the GCAS
tRAC(max) can be met. tropmax) Is specified as a ~ - leading edge in early write cycles and to the WE
reference point only. If frco- is greater than the leading edge In read-write cycles. -

" specified tropimay limit, then access time is ‘con- 11. Operation within the: tRaDmax limit insures that
rolled exclusively by tcac. tRcomax) can be met. trapmax) Is specified as a
6. Assumes that trep=trcn(max). ‘reference point only. If trap is greater than the

7. The parameters, torr(max), toEz(max), tspzmax) and specified traD(max) limit, then access time Is con-

tsezimax), define the time at which the output

trolled by taa.

EsAmSUNG o
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TIMING DIAGRAMS - - ol Y6 315
READ CYCLE . - o o ] o ’
Yy —— i i
RS o N ' 7 / N
B , i = teco :"'b", e ] teon )
— Vi = — g - T - , tcas = a
o V‘L———jusa ~—thao "sc\\ [l / \_
) — . =
_Aoha \‘2': :m ﬁgggE;@ COLUMN ADDRESS
. I l -1 —toan bl trcks
taes = tann —
Ve — 4 A — ]
v I'ffrns‘ ‘!mufl I trot
tesa L T ] 5
Vi - " o b= tcFn
DSF . RFH
Vi — _
v “tozo A . —t'iE-A-
IH-.—- \VAVAVAVAVAVAVAVAVAVAVAV, ) )
b v = ST o e _
~Wa/DQ; Vou ) ﬁ'cu. — 7
L our OPEN- VALID DATA-OUT E.___—_
Vo= — trac -
WRITE CYCLE (EARLY WRITE) ' 7
. —feus . - A .
R e ST 4 :
Vi — : terp Sr - -Z »\

I A — \ el o VA \
tasa | | taan ) .
|

- !ML ] _'
. R g . = tean ==
AoRa VT ROW X COLUMN
Vi — ADDRESS . ADDRESS
. twsr -'——-l I-——- tawn _—L—t\ = = I__J twer

WewE Y “{WPB - tye

Vi —

%

DTI0E V'"_ééiééyf‘ § \

Vi — .
Vi — hic 'R,F" jid ton Y AYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY,
R I ) RN

tus ——-—1 tun fommi tps - = tor —{

. Vig — - O Y AVAVAVAVAVAVAVAVATAVAVAVAVAVAYAV AV AVAVAVAVAVAVA
' v~ SR v X o o R RS
~“W4/DQy Vr — - Toun :

Lour ™ — - OPEN
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TIMING DIAGRAMS (continued)
WRITE CYCLE (EE.CONTROLLEQ WRITE) -

wbaris

fac
tras - it S
Vot - = ) : ,
s, e N A / o \ ,
cre_|. R — tc . } | f_“"’“_‘i
GAS Vu — toas =
- Vi = e/ tasn IA—H'W — \ \ L Z /’- —
- traL: { )
. ——tcan:
Achy BT ROW COLUMN
Vi — ADDRESS ADDRESS’
twea | | tmon towi
. o] ey o
WBAWE v': ~ m wes r\-—r\w—- W
. tems ,.._.. twen - " 'I Toeh
oTIoE V'H—W ' L R IRIAXXIIXHAN
Vi — fssnr taen _l_;ic__l tern \’A’AA’A’A’A’A’A’A’A‘A’A’A’A’A’AA’A..
v]L b ! - = -
“tus ] tun los s .
Mol XX wac = (RXXXRIRD
Wo/DQo, Vi, — WMI DATA m VALID DATA~IN1 \’.0”..’
~W3/DQy | - . f i ]
L our ‘;"": . _OPEN —— ——

READ-WRITE/READ-MODIFY-WRITE. CYCLE

RAS

© T Wo/DQq .
. wWa/DQy

[ our

=B
Vo —

tawe
: - tras
Vi — _—_\\ tan
Vo — terr | T— 7
M S tosu [ _
0 RSH .
Vi — - t /
fCAS

“w-__/

tasa | | tran

e tRan

\

EXAXR
_—
/ A\

{

Vi _m‘ ROW '@ COLUMN
Vo — \ ADDRESS A . ADDRESS
tres

‘wsn_’ le'm
1|

&

wPB

tawo

S y—
QUK
Tl :LC\':M ‘

\

(%]

T o N
{_ THS (S N T R 'OEH .
Vs — . —
s
- 'rnr\ i o
taru |
— tesa = f— ]
Vo — |
3 T t o
"‘“MS‘- tar  p—tozc — . ! tor
Vin — @V- - tozo taea foea -
WM DATA , £ vaup _
LS AVAVE 3 teac — tocs DATAIN
L taa) e
7 P
VOH —_ { IRaG = = .
?< VALID. N
OPEN "
VoL — Yoz _tDATA QUT Y

m Don’t Care

;
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TIMING DIAGRAMS (Continued) " S v /: Vé_as'[s«—_
PAGE MODE READ CYCLE ’ ' -

—_ Vi ——
RAS ' \ s ' / \
Vi — - - 4$- - o)
tec 4 - ot ——]
I-LCF‘ ——taco — tep— - ter L] .
e £ ) b - e -
wm T NN Ty e
tase D ) — . '|: —— tan—~
tasc tas t
taan o ad i B o
Ve — Fow ¥ CooMN K COLUMM "~ GOLUMN
Ao*Ag ADD ADDRESS ADDRESS ADDRESS
Vo — ~ J = = T T
I tres - bacs - tren
. tres thei ) tack tann -
: : 45— —
wewe A iA ;
Vo — ) ) -
tins fom g 7 .
fa . -
we / SRR, [
. Vi — i | ) 2 ] A
I l ) Yern tes
tesn | [tren rsc | torn s |
_ , e
DSF Vin % : :
Vi — = 4 7 = T f 1
(]
tozo - tosa \
teea
N Yo~ TXX 4% e
|_ Vo — toea tore foga torr. toea- torF
Wo/DQq toac toez toac toez foac | Yoez
~Wa/DQ!
L ! T —taa—— b tan —— o
Vou. — . VALID . VALID 7 vaup ’
out Vo, — OPEN.* { DATA-OUT 5———{ DATA-QUT }-“——< DATA-OUT }'——
N thac - .

M Don't Care
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TIMING DIAGRAMS (Continues)
PAGE MODE WRITE CYCLE (EARLY WRITE)

cas

Ag-As

DT/OE

DSF

Wo/DQo
wW3/DQy

our

Vi ~—
VR —

Vi —
Vo —

Vu -
Vi —

Vih =

Vo —

Vi =~

Vo —

Ve —

Vi —

Vo =

Vou —

Vou

716335

. P . - .l
44 H’—-

N
. ' [
l terp N i Fe \ teen
IRCD r——Icp = wce = IRSH —=
3 \-—-'cAs —ﬂ 35 S-—‘cns-—— I/ "
csH i— traL
ASR taa ltase tean basc | tasc | - tean—|
ROW COLUNIN GOLUMN COLUMN
ADD o ADDRESS ADDRESS \_ ADDRESS
; I i :
tyer [ tweh bt~
twsn  |tawn twes twen fwas —ﬁ
| ) ) .
— t 3 S
VD e -
) - a4 - T
f(!er——l !uWL"_—} thL—"l
trw .

tonn

OPEN

y £
T .
- Yern "
tesn | |tarn tesc teen © lesel | tem tesc) | forn
tus | [ e | tos tou Coptosf | ton tos | [ tor

VALID VALD T\f~VALID A
DATAIN A \_DATAIN | DATAIN ,

m Don't Gare
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_ SAMSUNG ELECTRONICS INC

KM424C257

Lh?E ]) - ?‘IEHLHE DDID!:E? l:: -SMGK

PRELIMINARY
'CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)
PAGE MODE READ-MODIFY-WRITY CYCLE

7 '/6 23 /.5'

. |/
e - tan =
— v~ - tosn
w TR .
N 1, £, - ; -
'mo rrrrr tcp WHYG 'cp SN "
—— Vy — toAs feas 2 teas j
G \ zJ N ) \
\ hase tasc tasc fow
RAH
tas F-toan —~ o = toan—~1 P toare=1 = trwt. =
Vin — ROW'XA"COLUMN COLUMN 7} COLUMN
AoBs Ve — 74A0D X ADDRESS ADDRESS ADDRESS
thwin ]
wl = taa -
‘Wﬂ“ twp - twe: !
— Ve = A
WB/WE W wes \ \ \: ]Z
(N [ towp ——=1 towo fown —
trwo :
tonn
fs [
- ) .
— Vn =
DT/OE VIH __y trien! M ) M
(3 5
..—-!lm teen _‘tCPH
ik 1.5 S
tesa llcm -tesc fesc
DSF N —& 7
W "J? ' fos | ' f T s, |
n| | tozo os L 020 ns ' ! _z‘,o_ os |
, |boze 1 Joze b
tus lhm: toeo ton t toso ogn toy
Vau —g&: A | &i %ﬂ
IN
r Vie — 3 o1 'OEQ: e ,l W 'l(:EA 1 tc-'OEfA 1
CAG EZ VALID cac j |loEz VALID AC 0EZ VALID
Wo/DQo i’_‘ DATA!IN L i DATAIN DATAIN
AWL/DQ3 v o tan ~ I —tan =1 —tan —
oit — . : .
L our i b, N Z )
Voo — Y/ { ) // /I 4
[ thac — VALID DATA-QUT VALID DATA-QUT

gy

VALID DATA-OUT

m Don't Care
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© SAMSUNG ELECT

42E D M.

7964142 0010628 & WASMGK

RONICS INC ~ 42E D I 42 0010628 &
. ' ) PRELIMI_NARY
KMA424C257 CMOS VIDEO RAM
TIMING DIAGRAMS (continued) ‘ ' T‘-‘/é_.’__g.st"/; 7 :
RAS ONLY REFRESH CYCLE S
L .M; b - tap 7 -
— T————) - ‘ -
_— Vi —
cAs " - ___j ol | U
wte e R o acore R RURRRRRRRIIN_biress XK
—_—— Ve —
WBIWE v —
trus ‘ tTHHV
I I B S
trsa tasn .
o T XX R
‘,’\,”;,'ZQD‘(’)J z°“ " OPEN
CAS BEFORE RAS REFRESH
_‘ftm - - tre - , .
—_ Ve — ) -
RAS Vo — _/F—'Ppc———l S '
feen | (tesh ) ] )
—_ Vg — - — - \VAVAVAVAVAYAVAVAWAVAVAVAVAVAVAVAVAVAVAV
S = R
me R B R R
BT/08 Vi =
Vie — A
os R,
ol z:*:: ) OPEN———— .
- @ DON'T CARE
¢ SAMSUNG 738
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SAI“ISUNG ELECTRONICS INC

KM424C257

s

LiEE ]) - ?‘H:LILHE' ‘D.D]sEI!:E':l T -SMGK:

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRANMS (Continued)

l Y¢-33-156

HIDDEN REFRESH CYCLE —tao. -
! tring - tre taas: — — .
AAS Ve ] e .
fiAs v - ) N ! —‘I / \ : J ;L
) P LN | m——— trsn b ton f—toen —]
— VM - - =
GAS Ve, _ / o \ ‘} i - / : [
. fron_{ | lawg, B e - DT
Ve —
AR ey o
- ) tasc - twsa
o Ver — | . W .
WB/WE ' " ; N
Vi, o - b l L trwn.
—— Vi — : .
DT/OE v - | / | [ X }
DSF ‘\I/'" - &tﬁl i
R R v LtOFF_ toez - Ec.‘ toea V }-_'l:;-: toer
y\‘)A.llla)g?:a \\;::.‘: 7 — : —{ VALID DATA-OUT !L
LOAD COLOR REGISTER CYCLE : -
' L o ———
— Vi — " AS
RAS v — . \ — \__
o RCD - tasu -‘_‘tCPN—‘i
— Vm = X teas
oAs Va _—/ tasr .!ruu ¥\ [ | ] \_
Aorhs z:': :mnqw ADDRESS )
— tysafe -——Itﬁ-,m ' ) "—fcwr.;" l
v Vin — 3 \ ——-Q\W—i
A W%&%&WS R
B R twen _ .
——— Vi — ) o
DTIOE. Vi _m . logn
* . N 1T i
o T e ] et}
Vm - e
I B T N
N\?IV;,IDOQ:, Vor — 7 (Delayed Write)
our Vou — o] Nl -

COLOR DATA-IN

-

(Early Write)

m Pon't Care
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_SANSUNG ELECTRONICS INC

o o

BN 7964142 0010630 b ENSHGK

NICS 42E D
| - PRELIMINARY
KM424C257 CMOS VIDEO RAM
TIMING DIAGRAMS (Continued) o T:-Ijé' 23- /‘;
READ COLOR REGISTER CYCLE - . T ’ : 7
. _ e ‘m -—'HP--__ . . ) - .
e Vi — s — :
AAS " - N . 7 / \_ '
e |
cas ‘\//': —;_f.m ] ' \-t, ‘m,, ] \
i i 1]
AoAs \c" :mnowmoness )
* trs e tri — [l
e TR -
* fs _-rﬁw,,—-l res 1T g
I
we R T
S I
",\Ys'vg,%‘ga x‘: B B { VAUD OUTPUT ' E-—
FLASH WRITE CYCLE '
tre
_— Vi — taas e
RAS . N 7 f \—
R s = e —
w  w__ /7 Il L 7 N
1, W R RN
twsr tave i i
W\ Z X000 R ALK,
tn.s}-———‘ F—=] b ] i
N R
DSF \6“‘ _ ] ' 7 '
L tws MH N [ } -
Nwal[;’bs Vou —
out OPEN
" WM1 DATA ~ CYCLE @ Don't Gare
o Flash write Disable
( _ Flash write Enable
- ,
¢ SANISUNG 737
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_SAMSUNG ELECTRONICS INC ~ 42E D N 7964142 00L0k31 8 MESHGK
: PRELIMINARY
KM424C257 CMOS VIDEO RAM

T-46-33715

TIMING DIAGRAMS {Continued)
BLOCK WRITE CYCLE _

» — ¥ . '—— tap -——-’
Vin B —

P s S A N

RAS

——tesH - f—teph ——
trco — ——trsu _—_|

CAS Vin = ) ) j foas )
OAS Vo =/ , T""“%" D ' / - / .\

I"!s_a_ .RAH K ‘RiL — 1
N T T o

v = Q% ABkess Aobiess oAc RODOHOOXNERD
bwsa | trw tasc tean
WBIWE :II'" :@a wes *1 )
. frug tren l I
s TR ,
teup .
tesn theix L . .
Vi — " ) / AY
o5k AR o _RRHUURXRIKRIER
- [ tws = tn Pisﬁ [
N Vi — ~ - A AN NS AN A A NAAAAAYAVAVA Y
M R 1 TR
. ~Wa/DQ; - —lowst ] i
l-our ::: ___ — - OPEN~
m Don't Care
*1 WB/WE| *2 Wo/DQo-Wa/DQg GYCLE
0 WM1 Data-  |Masked Block Write
1 ~Don'f Care Block Write: (Non Mask)

WM1 Data; O: Write Disable
1: Wirite Enable

COLUMN SELECT DATA

Wo/DQo — Column 0 (Aic=0, Aoc=0) i
. W4/DQy — Column 1 (Aic=0, Aoc=1) wn/DQn
W2/DQa — Column 2 (Aic=1, Aoc=0) = 0: Disable
° Wa/DQ3 ~ Column 3 (Ac=1, Aoc=12 = 1: Enable

& sAMISUN T
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| SAMSUNG ELECTRONICS INC,

KM424C257

R S _m& —————

P S

- Bee -

ian D BN 7964142 0010632 T -sneK

: PRELIMINARY
CMOS VIDEO RAM

" TIMING DIAGRAMS (Gontinued)
PAGE MODE BLOCK WRITE CYCLE

, Hé 33 /5

) taase j e
RAS Vi \_ tn , ,
e r—" = tec ~trc I — tasn—={ loen
e Trcol—1 ] fep =] . tep = R :
= Vi — tran 1 loas — fc;us——".; 3 toas——1 1 _
CAS Vo ——/ ) ' \\r ) : \-k- , —
tasnl [tamr] -tase e gl |lom . ton . ]
' S e e
Viu — Yo ¥ . v LA . VV .
h'Hs|—i brrn ) . tasc tcm :
DT/0E Ve = ek e
=
WE/WE z'“ m*wpaw
([ A/ S -
tesn tex tee tesc| flern tescl | torn
e | T | -
o =1 | R ] R .o, REBRREEER
Vi, = ) . b ton
tus - tos |- ton tos | ] tos F-—J -
o
Gy, G W S - n’o’o’o’o’o’»’o
s Vi - . ; ]
Column Select Data Column Select Data Column

Select Data

m Don't Care

E[ *2 Wo/DQo-Wa/D0s CYGLE
0 WM1 Data Masked Block Write
1 Don't Care Block Write (Non Mask)

WM1 Data: 0: Write Disable
1: Write Enable

COLUMN SELEGT DATA

Wo/DQgo — Column 0 (Aic=0,
W1/DQ4 — Column 1 (Aic=0,
W2/DQaz — Column 2 (Aig=1,
W3a/DQz — Column 3 (Aig=1,

Aoc=0)

Agec=1) | wn/DQn
Aoc=0) = (: Disable
Aoc=1) = {: Enable

A
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SANSUNG ELECTRONICS

KM424C257 -

e

INC

tuaE D W 794142 0010633 1 EWSHGK

PRELIMINARY

CMOS VIDEO RAM

~1-9€-23-/5

TIMING DIAGRAMS (Continued)
READ TRANSFER CYCLE - -
5 the
: - T oo o
. R 1 b s ~
RAS Ve — \ ,Z |
[ . e"“‘, ] . )
RCO fnfu tepnr .
. Vu = 3 - t / 4 -
&= N\ / N
[ T o 1 o {
AsR fﬂm ASC |- . SE——
Vi = r X AT -
-Aa Row SAM START ADDRESS OO
N T 1 00’2’"’000’00’0’00“
1| - Ag-Ag: TAP
twsa tawn . | ..
WEWE M T
Vi
- = :mb' I
. |
trs "t -
v —
téo - IL ’
- 1 tesn tary Y
DSF Vi = -
Vi — ~
tore _t
o tesp
[ [
Wo/DQo Vo — N s
~Wa/DQs Vo — 4
i l—— tyso— tsce
) tsrs tsce -tse tsce
Ve — o ] ' L \ (- ‘___\
I S SIANT ) -
sc w“ - j tscl \ NﬂIBIT R ING‘TRANI \ /] : \_ j
tsos | | tsen tszs
Vou — =
N VALID X
I— Voo — DATA-IN 4 ]
SDQy . : trao tsca tsom
~SDQ; - . ”
i Vow — “foan— S ) X/
our Voo — 4{& DATA-OUT X .
) trao I i
asF | Ve T . >{" TAP MSE (8)
Voo — - x

. Note: SE=V,,

- m Don't Cate
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KM4240257

| SANSUNG ELECTRONICS INC

TIMING DIAGRAMS (Continued) .
REAL TIME READ TRANSFER CYCLE

: PREZ.IMINARY
CMOS VIDEO RAM

‘ﬂ§£?3

| :

-

- !“M? e
e b )
AAS “ - \ V 12
.tcnP 3 taco L. j - m '- } -
— Vin — . R . .
CAS Ve — 7 \\ L— I ,[ » /
1 ™ Y o e
) ASA RAH ASG ce
Ag-hs zm : o sS :?@( SAM START ADDRESS |
L - - - : - > i ‘
twsa | | trwm 7 7A0~A4."I'AP' el
— Vi — Y d
WBIWE | - : 7
l’—icm—— ...—tmo_..l
- h . |t >
o T RO
o SIS
DSE
Wo/DQo
~Wa/DQ,
s¢

’ l_ N
"80Q,
~SDQ;

ouT

QSF

Vou — -
v OPEN
o — Isca tsca
tson . - | tao® tsou
Vou — vaup . NA VALD valo VALID x VALD
Vo — DATA-OUT A DATA-OUT DATA-OUT /N DATA-QUT DATA-OUT '
Previous Row Data - — New Row Data
— y
Von TAP MSB (A8)
Voo — 2 -
Note: §E.=Vn_ * Don't Gare

‘smnsumc;
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41

7

_ HEE ]) - ?"thlHE UDLDEBH 3 HSNGKV‘




[ S USSR S NN S S
P e

S "~ PRELIMINARY
- KMm424C257 CMOS VIDEO RAM
{ SAMSUNG ELECTRONICS INC =~ 42E D B ?9bYl42 0010635 5 EMSMGK

TIMING DIAGRAMS (Continued) - S f‘;i;,‘/é';?z——l’s

" SPLIT READ TRANSFER CYCLE

- T .
w e/ N " /N
. ) torp L bo .,."“W- fcm-ﬁ-,'
Y | S \ S A VA N
tasn| |[tran tasc: tasu
. . i - -t fta—
Ve — N V'V \/ * /VVVVVVVV\AAANAAANNNY
S D MY ey

Ag-Ay: TAP

W S s

) - trs |- | tren ) i .
. N ..'.0.0.%“:'.0.0:0.0.0:0.0.0.0.ozo.w.o.v X

DI/OE

tsrs ki - tsth .
A VAVAVATAVAVAV. S iy "AYAY/ YAV AVAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AV AV VAV,
I I R s

T

511 n n+1 n+2 ceeeretenretrecirrenas | 254 255 n+258
: 265) | (n+256) (nt257)  {n+258) (510) (511) -
Vi — .

sc / / /
800, Ve =10 s N n N i /... 253 254 \/ 255
~80Q; Ve - (254) {255) (n-{-256) (n+2567) {509} {610} / {511)
. —: 'GOD"‘
- [ X
asF . - , _
"
Z Z Lower SAM 0-255
% Dont’ Care

[ tsa0™]

Upper SAM 256-511

Note: SE=VL

Electranics
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_ SAMSUNG ELECTRONICS INC . 42E D T94-23-15

, . PRELIMINARY
KM424C257 . CMOS VIDEO RAM
TIMING DIAGRAMS (Gontined) . BN 7964142 00L0b3b 7 BESHGK
PSEUDO WRITE TRANSFER CYCLE o f'! T TEEIT T T T
: i tras — - - trp—
T S T RN
. oo ]
= L - o o
N N\ — A .
| [ | % N I PR I o
sote U~ BE 0w sooness) (XN s raer soveess UXRXRXRRXCKXXT R
] vl L : AovASTAR }
W
Vi —
tns trun, 7 -
weE %&- _ B A o
fesr | tar
0sF \\II: : ‘
“w'%zgaa z:: :____7} N —T OPEN tseo Yece ]
tsps - tsce Ise tsce
sc ;m : .j/- 8 \ Vrrnhirpil Rising Transiant \t ,Z
If_s_g_ tren ) . — “tsws
R s
tsoo 7 tsos —={tson
[—tspz— . s i .
T L o DO
. SDQ, , tsen '
~SDQ, A
LOUT z::: e ouT %S\;ﬁxoug— — —OPEN
. lson _ teap
asF :’;’" : 7 V ><:P TAP MSB (AB)
- Serial Output Data B —~ Sefial lnpui Data

. o | | m Don‘tGare_ 7
¢ SAMISUNG | - T aa
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Uz

T 4315

WML DATA: O-*Transfer Disable
1->Transfer Enable

HSANSUNG ELECTRONICS INC EE_‘ D PRELIMINARY
KM424C257 CMOS VIDEO RAM
- TIMING DIAGRAMS (Continued) B 7964142 0010637 9 EESNGK
WRITE TRANSFER CYCLE S ~ R
SN \ S— N
tere frco '“;ZI"H - - —ten—ro]
— (Tt o 3 teas: - "
= v g N
Yasa | | tra s | - :::"H__ ) | . N
(T ) A » VvV VVVYYY
Ao-hs ;L B iggvness )@{:AM §TART ADDRESS | ‘00‘0 0. S m
. . . AgvAg: TAP
e Vg =3
* WBIWE
Vi = A .
i tns lr\_y(.
—_—— Vru =
DT/OE Ve = L
% trsa tasn
Vin — '
DSF
Voo — -
l tus
tore tun
.
Mo, T M — —
t,s“s fsce tsc Wv‘scp l
sSG :: : J/ i tsc J\ Inhibit Rising Transient \-t - i \t ) -
- 'Lsn taen o
g . _ A\ , N
N ) i “ FS_D"]‘_ iqqu [SDSIV tsom
e R ) o ]
SDQq N . ;
~SDA; tron————
Vou — )
out =~ OPEN
VoL —
QsF \\IIOH : 7 jﬁ TAP MSB (Az;)
Pravious V —= New Row Data
Row Data

@ Don't Care

smmsums
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KM424C257

SAMSUNG _ELECTRONICSV IN(E
TIMING DIAGRAMS (Continued)

SPLIT WRITE TRANSFER CYCLE

CAS

Ao-Ag

WEB/WE

DT/OE

DSF

Wo/DQo
~Wy/DQ;

sc

SDQo
NSDQ‘.,

QSF

e

PRELIMINARY

CMOS VIDEO RAM.

43E D A 7964142 0010638 0 EmSNGK

AT 63308

tro tﬁp :‘
Vi — — taas ~ l— — -
" - /N A4 N
e tpap —=] .
tan - | teen
_ T Y | B o
z: — tRen— \\r © i . \_
[tav) tse [ ntc::’u._.. —II .
RV vAvAVATAVAVATAVAVATAVAY (B -mmammue. s B WAV AYAYAVAVAVAVAVAVAVAV V. VAV VAV, VAV.
\\:.L - A‘!’A’A‘."A“"‘ . "o % %MR%ASR(T") ‘t’!’t 2’ 2:2‘2.2 :&m&“x
- Ag-Ay. TAP .
tewn 3
R RV AVAVAVAVAVAVATAVAVAV,Y, - VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV .V VAVAVAVAVAVAVAVAVAVAY,
N e OGBSI KK
tns trn
Vin )
Vi —
fe——targ l i e ——
R AV AVAVAVAV VAV AVAVAVAY,
toer tus | _tun
ne o=
511 n n+i n+2 e 263 7 264 2565 ' n+256
(255} {n+256] . (n+257) (n+258) (509) (510) (511} (0]
Vo — y
Voo = __/ ‘_\_ / \ .
i S e .
z:r : (2;3,, (n+[;(5)><(n22;?)><(n12258><" ! X (ggg) X(gig) X (gﬁ) K(nz%se)c
tsao ~ . tson
Vo — 2
Voo — Xr 7 XL

ZZ

Y -
Lower SAM 0-265
Upper SAM 255-511

@ Don't Care
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KM424C257

SAMSUNG ELECTRONICS INC

P T

SERIAL READ CYCLE (SE=Vj)

RAS

- 8G

SDQy
~S0Qa

Vi,

PSSR — 3 P - . - r

" PRELIMINARY

CMOS VIDEO RAM

426 D B 7964142 0010639 2 EMSMGK

IR

SERIAL READ CYCLE (SE Controlled Outputs)

Vu : g /—_‘—
. tins. 'm}'i
e — y “VVVVVVVVVVVVVVVVVVV
RN BN
tsc , foca=— 1sc tsoe— Lgc taco - tso tsc '56 tsce
tsce tsce tscp o | Ysce .
W\ NN
tsce tsca tsca tsca tsca tsca
K ) tsom tson tson tson tson
T X Rour W Rour N SRour N ERour X BARour K BRour
Note: SE=V|L

_ Vin — Y /
AAS Vi — X
) tus tram
T e R TR
T~ XXX X ,
tsco— ~tsco— tsce tsco tscc |
tsc [ o fsc tsc
Vo — = —— —
Y Y A \)’
.LSCP tsce teer tsce tsce frscpr tscp
— Vin — —
® ) / &
| lsze
s @
l_ Vi — tsca \ tsea tsca tsca
’SV%%OO tson tsez * fsca__ tson tson
k]
Lowr Yo - X 1 '
-ouT v:: _ 4 gﬁ!f'}\)-om‘ 7 YATAOUT OPEN gﬁ'fIROUT _‘X*g'}\lfl/[\)-our AR ouT
Don't Care
H -
¢ SAMISUNG 746
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KM424C257
SAMSUNG ELECTRONICS INC

TlMlNG DlAGF_{AMS (Continued) . -
SERIAL WRITE CYCLE (SE Controlled Inputs)

Timcanage ada L=

PRELIMINARY
CMOS VIDEO RAM

|-hEE D - ?‘ll:'-l]a'-!B UDLDEL{D ‘l -SNGK'

L THeR35

T Vik — § ' /_——
VlL - _ o
. tmis |—7me*—| '
- v N7 X
Vi — ¥
tsce tscc tscc tsce tece !
tsc tsg s fse Isc
Ve — ' . o : %
o TN TN TN TN N
) tsce famut tsca- L lscp ;
tsce M tews tscp o s scp
tsws el . ' l—— . .
sE Vi ™ ' e tg vt —r] / ) = tsiH —ed f; x tswn /
Ve — : ]tj‘-f[ “S'LSI 4
ee _ L e __t__x .
tsos| {_tson - Isos tson - F_Dfi tson .
Vi — VALID I VALID VALID X
IN Ve — DATAIN _DATAIN DATAN _J
8 — .
S0Qq .
~S0Q,
our T OPEN
Voo —
SERIAL WRITE CYCLE (SE=Vi)
— Vi — ~ : B ] .
_— N /
L —
frs | |t
= 1 - TR L EOEEETs
TE L RN
Tsce lscc fsce tscc tsce |
tse Isg e tsc lsc. }‘
Vin — 4 "
SO I N S N B O . N
ts: tsen tson - tson
tsce > tsep . tsce . " tscp . tsce . tseo |
tsos s0s - sos 505 sos.
“S0Q, Vi = VALID VALID VALID VALID VALID *5®<
~SDQ; Vi — DATA-IN 4 _\_DATA-IN ;. rDAT{\-!N ] DATA-IN 4 \_DATA-IN
Note: SE=V)L Don't Care
_u
uy
& SAMISUNG ra7
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SAHSUNG ELECTRONICS INC

KM424C257

DEVICE OPERATIONS

The KM424C257 contains 1,048,576 memory loca-
tions, Eighteen addres” Yits are required to address a
particular 4-bit word in the memory array. Since the
KM424C257 has. only O address input pins, time
multiplexed addressing is used to input @ row and-9 col-
umn addresses. The multiplexing is controlled by the tim-
ing relationship between the row address strobe {RAS),
the columin address strobe (CAS) and the valid row and
column address inputs.

Operation of the KM424C257 begins by strobing.in a
valid row address with RAS while CAS remains high. Then
the address on the 9 address input pins Is changed from

arow address to a column address and is strobed in by_

CAS. This Is the beginning of any KM424C257 cycle
in which a memory location is accessed. The specific type
of cycle is determined by the state of the write enable
pin_and various timing relationships. The cycle [s ter-
minated when both RAS and CAS have returned to the
high state. Another cycle can be initiated after RAS re-
mains high long enough to satlsfy the RAS precharge time
- (trp) requirement. -

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified -

by tras(min) and tcas(min) respectively, These minimum
pulse widths must be satistied for proper device opera-
tion and data integrity, Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition, a
new cycle must not begin until the minimum RAS
precharge time, trp, has been satisfied. Once a cycle
begins, internal clocks and other clrguits within the
KM424C257 begin a complex sequence of events. If
the sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

Aread cycle is achieved by maintaining WB/WE high dur-

ing a RAS/CAS cycle. The- access time is normally
specified with respect to the falling edge of RAS. But the
access time also depends on the falling edge of CAS and
on the valid column address transition. If CAS goes low

T334

PRELIMINARY
CMOS VIDEO RAM

42E D B ’?‘ll:'-!l'-iE UCI]:EII:'-{]; i -SNGK

P e

before tacp(max) and if the column address is valid
before trap(max) then the access time to valid data is
specified by tracimin). However, if CAS goes low after
tren(max) or if the column address becomes valid after

_tHAD(maX), access Is specified by tcac or taa.

- The KM424C257 has common data l/O pins. The DT/OE

has been provided so the output buffer can be precisely

- controlled. For data to appear at the outputs, DT/OE must

be low for thé period of time defined by toea.

Write

The KM424C257 can perform early write and read-
moadify-write cycles. The difference between these
cycles is In the state of data-out and is determined by
the timing relationship between WB/WE, DT/OE and CAS.
In any type of write cycle, Data-in must.be valid at or

before the falling edge of WB/WE, whichever is later.

Fast Page Mode

Fast page mode provides high speed read, write or read-
maodify-write access to alf memory: cells within a selected
row. These cycles may be mixed in any order. A fast page
mode cycle begins with a normal cycle. Then, while RAS
is kept low to maintain the row address, CAS is cycled
to strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row ad-
dresses for the same page.

Write-Per-Bit

The write-per-bit function selectively controls the inter-
nal write-enable circuits of the RAM port. When WB/WE
is held low' at the falling edge of RAS,-during a random
access operation, the write-mask is enabled. At the same
time,. the mask data on the Wi/DQi pins Is latched onto
the write-mask register (WM1). When a ‘0’ is sensed on
any of the Wi/DQ pins, their corresponding write circuits
are disabled and new data will not be written.

When a '1’ is sensed on any of the Wi/DQi pins, their
corresponding write circuits will remain enabled so that
new data is written. The write mask data is valid for only
one cycle the truth table of the write-per-bit function are
shown in Table 2.

Table 2. Truth table for write-per-bit function

RAS AS _TIE‘ , ~WTE wipai FUNCTION
H H H - WRITE ENABLE
T\ H " L 1 WRITE ENABLE
o WRITE MASK
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DEVICE OPERATIONS (Contmued)
Block Write

A block write cycle is performed by holding CAS, 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 at the falling edge of RAS determines
whether or not the I/O data mask is enabled as write per
bit function. At the falling edge of CAS, the starting col-
umn address pointer and column mask data must be pro- -
vided. During a block write cycle, the 2 least significant -
column address (A0 and A1) are internally controlled and
only the seven most significant column address (A2-A8)
are latched at the falling edge of CAS.

Flash Write

Flash write is mainly used for fast clear operations in
frame buffer applications. A flash write cycle is perform-
ed 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 Wi/DQl lines at the falling edge of RAS
in order to enable the flash write operation for selected
110 blocks..

Data Output

The KM424C257 has a three state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/OE is high (Vin) the output Is.in the high impedance
(Hi-Z) state. In any cycle in which valid data appears at
the output the output goes into the low Impedance state
in a time specified by tcLz after the falling edge of CAS.
Invalid data may be present at the output during the time
after toLz and before the valid data appears at the out-
put. The timing parameters tcac, trac and-taa specify
when the valid data will be present at the output. The
valid data remains- at the output until CAS returns high.
This is true even If a new RAS cycle occurs (as in hid-
den refresh). Each of the KM424C257 aperating cycles
Is listed below after the corresponding output state pro-
duced by the cycle.

Valid Output Data: Read, Read-Modity-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write, Read Color Register.

Refresh

The data in the KM424C257 is stored on a tiny capacitor
within each memory cell. Due to leakage the data may
leak off after a period of time. To maintain data integrity
itis necessary to refresh each of the 512 rows every
8 ms. Any operation cycle performed in the RAM port
refreshes the 2048 bits selected by the row addresses
or an on-chip. refresh address counter. Either a burst
refresh or distributed refresh may be used. There are

HEE D - ?‘l&:'-ll:'-iE UCILDI:HE E -SNGK

- several ways to accomplish this.

.

RAS-Only Refresh: This is the most common method for
performing refresh. It is performed by strobing in a row
address with RAS while CAS remains high. This cycle
must be repeated for each of the 512 row address,
(Ao-Ag).

CAS-before-RAS Refresh: The KM424C257 has CAS-
before-RAS on-chip refresh.capability that eliminates the
need for external refresh addresses. If CAS is held low

“for the specified set up time (fscn) before RAS goes low

the on-chip refresh circuitry is enabled. Aninternal refresh
operation automatically occurs, The refresh address is
supplied by the on-chip refresh address counter which
is then internally incremented in preparation for the riext
CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-

-ed while maintaining the latest valid data at the output

by extending the GAS active time and cycling RAS. The
KM424C257 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip

- refresh address counter.

Other Refresh Methods: ltis also possible to refresh the
KM424C2567 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refréshed. There are certain applica-
tions in which it might be advantageous to perform refresh
in this manner but in general RAS-only refresh or CAS-
before-RAS refresh is the preferred method.,

Transfer Operation

1. Normal Write/Read Transfer (SAM—>RAM/RAM—>

SAM.).

Pseudo Write Transfer (Switches serial port from serial

Read to serial Write. No actual data transfer takes

place between the RAM and the SAM.).

. Real Time Read Transfer (On the fly Read Transfer

_operation):

. Split Write/Read Transfer (Divides the SAM into a high
and a low half. Only one half is transferred from/to
the SAM while the other half is write to/read from the

~ 8DQ pins.).

2.

Read-Transfer Cycle

A read-transfer consists of loading a selected row of data
from the RAM array into the SAM register. A read-transfer
Is accomplished by holding CAS high, DT/OE low and
WB/WE high at the falling edge of RAS. The row address

H SAM-.:E.ENG
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DEVICE OPERATIONS (continued)

selected at the falling edge of RAS determines the RAM
row to be trasferred into the SAM.

The actual data transfer completed at the rising edge of -

Table 3. Truth table forrTransfer operation

T-96-33-15

data transfer. A psuedo write transfer is is accomplished
by holding CAS high, DT/OE low, WB/WE low and SE
high at the falling edge of RAS. The pseudo write transfer
cycle must be performed after a read transfer cycle if

RAS Falling Edge . Transfer | Transfer Sam port

ﬁ'é DT/OE | WBiwWE | SE | psF . Function Direction | Data Bits a“;‘r;ge

H| L | H . L | Read Transfer RAM—SAM | 512X4 | Input=Qutput

H L - L L L | Masked Write Transfer | SAM—RAM | 512X4 | Outpui->input
. H L L H L Pseudo Write Transfer — — Output->Input

H L H . H | Split Read Transfer RAM—SAM | 2566x4 | Not Changed

H L L | H | Spiit Write Transfer SAM—RAM | 256x4 | Not Changed
*: Don't Care ] : : )

DT/OE. When the transfer is completed, the SDQ lings
are set into the otuput mode. In a read/real-time read-
transfer cycle, the fransfer of a new row of data is com-
pleted at the rising edge of DT/OE and becomes valid
on the SDQ 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.

erte Transfer Cycle

A write transfer cycle consists of loading the content of
the SAM data register into a selected row of RAM array.
A write transfer is accomplished by CAS high, DT/OE low,
WB/WE low and SE low at the falling edge of RAS. The
row address selected at the falling edge of RAS deter~
mines the RAM row address into which the data will be
transfered. The column address selected at the falling
edge of CAS determines the slart address of the serial
pointer of the SAM. After the write transfer is completed,

the SDQ lines are In the input mode so that serial data’

synchronized with SC can be loaded. When two. con-
secutive write transfer operations are performed, there
is a delay In availability between the last bit of the previous
row and the first bit of the new row. Consequently the
SC clock must be held at a constant Vi or Viy after the
SC precharge time tscp has seen satisfied, a rising edge:
of the SC clock until after a specified delay trsp from the
falling edge of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines from
serial read mode to serial write made. It doesn’t perform

the subsequent operation is a write transfer cycle. There
is a timing delay associated with the switching of the SDQ
lines from serial output mode to serial input mode. Dur-
ing this period, the SC clock must be held at a constant
ViL or Viy after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur

- until after the specified delay trsp from the falling edge

of RAS.

Special Function Input (DSF)

In read transfer mode, holding DSF high on the falling
edge of BAS selects the split register mode read transfer
operation. This mode divides the serial data register into
a high order half and a low order half; one active, and
one inactive. When the cycle Is initiated, a transfer oc-
curs between the memory array and either the high haif
or the low half register, depending on the state of most
significant column address bit {A8) that is strobed in on
the falling edge of CAS. If A8 is high, the transfer is to
the high half of the register. If A8 is low, the transfer is
to the low half of the register. Use of the split register
mode read transfer feature allows on-the-fly read transfer
operation without synchronizing DT/OF to the seria) clock.
The transfer can be to either the active half or the inac-
tive half register. If the transfer is to the active register,
with an uninterrupted serial data stream, then the hmmgs
trsi. and trsp must be met.

[n write tranfer mode, holding DSF high on the falling edge
of RAS permits use of a 1 Split Register mode of {ransfer
write. This mode allows SE to be high on the falling edge
of RAS without performing a pseudo write transfer, with
the serial port d|sabled dunng the entlre transfer write
cycle.
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DEVICE OPERATIONS (continued)

Split Register Active Status Output (QSF)

QSF Indicates which half of the serial register in the SAM
Is being accessed. If QSF is low, then the serial address
pointer Is-accessing the low (least significant) 266 bits
of the SAM. If QSF is high, then the pointer Is accessing
the higher {(most significant) 256 bits of the SAM.

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 SDQ pins after the max-
imum specified serial access time tsca from the rising.
edge of SC. The serial clock SC also Increments the 9
bit serial pointer which Is used to select the SAM address.
The polinter address Is incremented in a wrap around
mode to select sequential locations after the starting loca-
tion which is determined by the column address in the
read fransfer cycle.

Serial Input/Output (SDQg-SDQ3)

Serfal input and serial output share common IO pins. '

Serial Input or output mode: is determined by the most
recent transfer cycle. When aread transfer cycle is per-
formed, the SAM port is. in the output mode. When a
pseudo write is performed, the SAM port operation is
switéhed fram output mode to input mode. During subse-
quent write transfer cycle, the SAM port remains in the
input mode.

TH6-2315
'Power-up

An initial pause of 200 psec is required after power-up
followed by 8 initialization cycles before proper device
operation is assured.

Table 4. SPLIT REGISTER MODE

256 Columins 256 Columns
I

[_'

512 rows

g

I/ LY,

Non-Active
Ll

Active

| —
| Aa—

SDO;

(R/W Transfer)-

(Serial RIW)

Active SAM

LOWER SAM
UPPER SAM

QSF Level

LOW
HIGH
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PACKAGE DIMENSIONS . 17962335
28-PIN PLASTIC SOJ . " Unitst Inches
0720 o B ETRe-0FR 0.025
0.730° ) BN MIN
o I v s 1 s s S Y 8 s B I e v 0 B0 - —  ;
o lo (=2 {=] [« (=]
L_IL_I,_I_'JI_II_,.II_JVL_JI__H‘_IiLr_JL_JI_IL_[ b
0.026 0.148
0.032 _ MAX
| L 0.050 7 IL 0015 7
I owe i 0.021

28-PIN PLASTIC ZIP

1.435 i 0.113
MAX - | 0.120
= - -

0.400 0.322
MAX 0338 |
ale
L sl|*

A~ 2=
‘ n TE.

0 0.018
0.050 typ + 0.010—=] jo——
e £ 0.010 - 0.024
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