KM424C256

CMOS VIDEO RAM

256K x 4 Bit CMOS VIDEO RAM
FEATURES

e Dual Port Architecture
256K x 4 bits RAM port
512 x 4 bits SAM port

¢ Performance range:

Item -8 -10 -12
RAM access time (trac) 80ns {100ns (120ns
RAM access time (tcac) 25ns | 25ns | 30ns
RAM cycle time (trc) 150ns [180ns |220ns
RAM page mode cycle (trc)| 50ns | 60ns | 75ns
SAM access time 25ns | 25ns | 35ns
SAM cycle time 30ns | 30ns | 40ns
RAM active current 80mA| 65mA| 55mA
SAM active current 45mA| 40mA| 35mA
RAM & SAM standby |, SmA, 3mA 3mA

¢ Fast Page Mode

* RAM Read, Write, Read-Modify-Write

* Serial Read and Serial Write

¢ Read Transfer and Write Transfer

* Real time read transfer capability

* Write per Bit masking on RAM write cycles

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

* Common data I/O using three state RAM output control

GENERAL DESCRIPTION _

The Samsung KM424C256 is a CMOS 256K x 4 bit
Dual Port DRAM. It consists of a 256K x 4 dynamic ran-
dom access memory (RAM) port and 512 x 4 static serial
access memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer bet-
ween the ports.

The RAM array consists of 512 rows of 2048 bits. It
operates like a conventional 256K x 4 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 serial
read and write capabilities.

Data may be internally transferred bi-directionally be-
tween the RAM and SAM ports using read or write
transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM424C256 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 compati-
ble. All address lines and Data Inputs are latched on chip
to simplify system design. The outputs are unlatched
to allow greater system flexibility
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KM424C256 CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, Vour -1to +7.0 \
Voltage on Ve Supply Relative to Vss Vee -1t0 +7.0 v
Storage Temperature Tsig —-551t0 +150 °C
Power Dissipation Po 1 w
Short Circuit Output Current los 50 mA

*Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voltage referenced to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit

Supply Voltage Vee 4.5 5.0 5.5 \
Ground Vss 0 0 0 \"

Input High Voltage Vin 2.4 — 6.5 \"

Input Low Voltage Vi -10 - 0.8 \"
DC AND OPERATING CHARACTERISTICS
{Recommended operating conditions unless otherwise noted)

KM424C256
Parameter (Ram Port) Sam Port | Symbol Unit
-8 | -10 | -12

Operating Current* Standby lect 80 65 55 | mA
(RAS and CAS Cycling @ tac=min) Active lociA 120 | 100 85 | mA
Standby | RAS, CAS, DT/OE | SE=Vi, SC=Vu Standby lec 3 3 3| mA
Current | WBWE =V SE=V;, SC=Cycling | Active lecoA 45 40 35 [ mA
RAS Only Refresh Current* Standby leca 80 65 55 | mA
(CAS = V4, RAS Cycling @ trc=min) Active locsA 120 | 100 85 | mA
Fast Page Mode Current* Standby locs 55 50 40 | mA
(RAS = Vi, CAS Cycling @ tpc=min) Active locsA 100 85 70 | mA
CAS-Before-RAS Refresh Current* . Standby lees 80 65 65 | mA
(RAS and CAS Cycling @ tac =min) Active lecsA 120 | 100 85 | mA
Data Transfer Current* Standby lccs 90 75 65 | mA
(RAS and CAS Cycling @ tac = min) Active locsA 130 | 110 95 | mA |

*NOTE: Icci1/A, lccs/A, lcca/A, Iccs/A and Icce/A are dependent on output loading and cycle rates. Specified values
are obtained with the output open, Icc is specified as an average current.

INPUT/OUTPUT CU RRENTS (Recommended operating conditions unless otherwise noted.)

< SAMSUNG

Electronics

Item Symbol Min Max Unit
Input Leakage Current (Any input 0<Vin<6.5V, | -10 10 WA
all other pins not under test =0 volts.) it
Output Leakage Current (Data out is disabled, _
0V <VOUT <5.5V) lov 10 10 uhA
Output High Voltage Level _
(RAM lg= — 5mA; SAM oy = — 2mA) Vor 24 v
Output Low Voltage level _
(RAM loi =4.2mA, SAM lo. = 2mA) Vou 04 v |
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KM424C256 CMOS VIDEO RAM
CAPACITANCE (1, -=25°C)

Item Symbol Min Max Unit

Input Capacitance (Ap-Ag) Cing — 6 pF

Input Capacitance (RAS, CAS, WB/WE, Cos - 7 bF

DT/OE, SE, SC)

Input/Output Capacitance (W0/DQ0-W3/DQ3) Coa — 7 pF

Input/Output Capacitance (SDQO-SDQ3) Cspa — 7 pF
AC CHARACTERISTICS (0°c<Ta<70°C, Voe=5.0V+10%, See notes 1,2)

KM424C256-8 | KM424C256-10 | KM424C256-12
Parameter Symbol Unit | Notes
Min Max Min Max Min Max

Random read or write cycle time | tRe  |150] 180 1220 ns
Read-modify-write cycle time trwc {205 54‘5— 295 ns
Fast page mode cycle time trc 50 60 75 —ﬂ ns
Fast page mode read-modify-write trrwe | 105 125 145 ns
Access time from i@ tRAC 80 100 | 120 ns | 3,4
Access time from CAS tcac 25 25 30| ns 4
Access time from column address ri"i 45 L__ 50 60| ns | 3,11
Access time from CAS precharge tcra 50 55 65| ns 3
%A_Eto output in Low-Z torz 5 5 5 ’—nﬁds
Output buffer turn-off delay torr 0 20 0 30 (0] 35| ns 7
Transition time (rise and fall) tr 3 .50 3 50 3 50| ns 2
RAS precharge time trp 60 70 90 ] ns
RAS pulse width trAS 80| 10,000]100| 10,000 TZ‘CT 10,000]| ns
RAS pulse width (Fast page mode) trasP 80|100,000{100|100,000|120|100,000| ns
|RAS hold time B | thsH | 25| 25 30 ns
CAS hold time tcsh 80 100 120 ns
A : e e
gA_ipuls_e_width tcas 25 25 30 ns
RAS to CAS delay time trco 25 55 25_1 75| 25] 90| ns | 5,6
RAS to column address delay time tRAD 20 35| 20 50| 20 60| ns 11
CAS to RAS precharge time tcrp 10 10 10 ns
CAS precharge time teeN 15 15 20 ns
CAS precharge time (Fast page) tcp 10 15 20 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 15 15 15 ns
Column address set-up time tasc ] i r'O 0 ns |
Column address hold time tcAH 15 2(& 25 ns
Column address hold referenced to RAS | tar 65 75 85 ns
Column Address to RAS lead time tRAL 40 50 60 ns
Read command set-up time trcs 0 0 0] ns
Read command hold referenced to CAS | trcH 0 0 0 ns 9
Read command hold referenced to RAS tRRH 10 10 | 10| ns 9
Write command hold time twch 20 20 25 ns
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KM424C256

CMOS VIDEO RAM

STANDARD OPERATION (Continued)
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KM424C256-8 | KM424C256-10 | KM424C256-12
Parameter Symbol Unit | Notes
Min| Max (Min| Max (Min| Max
Write command holod referenced to RAS | twcr 65 75 85 ns
Write command pulse width twp 20 | 20 25 ns
Write command to RAS lead time tRwL 20 ] 25 30 ns
Write command to CAS lead time towL 20 25 30 ns
Data set-up time tos [¢] 0 0 ns | 10
Data hold time - toH 20 20 25 ns | 10
Data hold referenced to RAS tonR 65 75 85 ns
Write command set-up time twcs o] 1 0 0 ns 8
CAS to WE delay tcwo | 55 60 70 ns 8
RAS to WE delay tawp | 110 135 160 ns| 8
Column address to WE delay time tawp | 75 85 100 ns 8
CAS setup time (C-B-R refresh) tcsr 10 10 10 ns
CAS hold time (C-B-R refresh) tcHR 15 20 25 ns
RAS precharge to CAS hold time trPC 10 10 10 ns
RAS holc? time referenced to OF trRoH | _g% ___gﬁo_ | _20] ns
Access time from output enable toea —_‘___’_25 25 30| ns
Output enable to data input delay toep 15 20 | 25 _|bhs
Output buffer turnoff delay from OE toez 0 200 O 25 0 30| ns 7
Output enable command hold time toeH 20 25 30 ns
Data to CAS delay tozc 0 0 0 ns
Data to output enable delay tozo 0 ] (¢] ns
ﬁefresh period (512 cycles) ’_E_ Jﬁ_ | 8 ’—__ __Q : 8| ms
WB set-up time twsR 0] | o 0 ns
WB hold time . tawd | 15 15 20 ns
Write per bit mask data set-up tms i J_ | O] ns
Write per bit mask data hold tMH 15 156 20 ns
DT high set-up time trHs 0 0 0 ns
DT high hold time tTHH 15 15 20 ns
DT low set-up time o tris 0 0 0 ns
DT low hold time triH 15 15 20 ns
127ea=o:m2012;§ ftrta?n’:ff;rs) tRTH 8(1 80 95 ns
Topee®  ew s sl e m
Tt ol w [so] e e e
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KM424C256

CMOS VIDEO RAM

STANDARD OPERATION (Continued)

! KM424C256-8 | KM424C256-10 | KM424C256-12
} Parameter Symbol Unit | Notes
' Min Max Min Max Min Max
SE set-up referenced to RAS tesr 0 0 0 ns
lSE hold time referenced to RAS tREH 10 15 20 ns
‘DT hlgh to RAS,DEE delay time tTRD 10 10 10 ns
‘BT high to CAS high delay time trep 10 10 10 ns
DT _precharge time trp 25 30 35 ns
RAS to first SC delay (read transfer) trsD 100 100| 120 ns
CAS to first SC delay (read transfer) tcsp 40 50 60 ns
Last SC to DT lead time trsL 0 0 0 ns
DT to first SC delay (readrr_t(gglgferr)‘ ) trsp 15 20 20 ns
Last SC to R—AS set-up (serial input)_ tsks 25 30 40 ns
RAS to serial input delay tspp 40 50 60 ns
igg d‘;“;/tr’i‘t’gfr'atr:’s'gg” defay fromRAS | . | 10 40| 10 50| 10 60| ns | 7
Serial input to first SC delay tszs 0 0 0] ns
\SC cycle time tscc 30 30 40 ns
‘SC pulse width (SC h|gh t|me) tsc 10 10 15 ns
SC precharge (SC low time) tscp 10 10 15 ns
Access time from SC tsca 25 25 35| ns 4
‘LVSeriaI output hold time from SC tson 5 5 5 ns
| Serial input set-up time tsps 0 0 0 ns
Serial input hold time tspH 15 20 30 ns
Access time from SE tsea 25 25 35| ns 4
SE pulse width tse 20 25 35 ns
SE precharge time tsep 25 25 35 ns.
Serial out buffer turn-off from SE tsez 0 15 0 20 0] 30| ns 7
Serial input to SE delay time tsze 0 0 0 ns
Serial write enable set-up tsws 5 5 10 ns
Serial write enable hold time tswH 15 15 20 ns
29
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KM424C256 | CMOS VIDEO RAM

NOTES

1. An initial pause of 200us is required after power-up followed by any 8 RAS, 8 SC cycles before proper device
operation is achieved (DT/OE = HIGH). If the internal refresh counter is used,a minimum of 8 CAS-before-RAS
initialization cycles are required instead of 8 RAS cycles.

2. Viy(min) and V\(max) are reference levels for measuring timing of input signals. Transition times are measured
between Viy(min) and V\(max) and are assumed to be 5ns for all inputs.

3. RAM port outputs are measured with a load equivalent to 2 TTL loads and 100pF.

4. SAM port outputs are measured with a load equivalent to 2 TTL loads and 50pF. Doyr comparator level:
VQHNOL = 20/08V

5. Operation within the tacp{max) limit insures that taagimax) can be met. taco(max) is specified as a reference point
only. If trep is greater than the specified treo(max) limit, then access time is controlled exclusively by tcac.

6. Assumes that trcp> trcp(Max).

7. The parameters, torr(max), toe{max), tsoAmax) and tsez(max), define the time at which the output achieves the
open circuit condition and is not referenced to Vou or VoL,

8. twcs, trwo, town and tawp are non restrictive operating parameters. They are included in the data sheet as elec-
trical characteristics only. If twes>twcs(min) the cycle is an early write cycle and the data out pin will remain
high impedance for the duration of the cycle. if towp > tewn(min) and trwo < tawn(Min) and tawp>tawo(min), then
the cycle is a read-write cycle and the data out will contain the data read from the selected address. If neither
of the above conditions are satisfied, the condition of the data out is indeterminate.

9. Either tren OF tran Must be satisfied for a read cycle. o

10. These parameters are referenced to the CAS leading edge in early write cycles and to the DT/OE leading edge
in read-write cycles.

11. Operation within the tgap(max) limit insures that tacp{max) can be met. tran(max) is specified as a reference point
only. If trap is greater than the specified trap(max) limit, then access time is controlled by taa.

DEVICE INFORMATION .

All operation modes of KM424C256 are determined by CAS, DT/OE, WB/WE and SE at the falling edge of RAS.
The truth table of the operation modes is shown in table 1.

Table 1. Operation truth table

RAS CAS ADDRESS DT/OE WBI/WE SE FUNCTION
H H * * * * Standby
L . * * * CAS-before-RAS Refresh
H row/column H-L H * READ
H row/column H H-L * WRITE
H row H * * RAS-only Refresh
—\~ H row/column H L * WRITE-per-Bit

H row/tap L H * READ Transfer
H row/tap L L L WRITE Transfer
H row/tap L L H Pseudo-Write Transfer

¢ SAMSUNG %
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KM424C256

CMOS VIDEO RAM

Device Operation

The KM424C256 contains 1,048,576 memory loca-
tions. Eighteen address bits are required to address a
particular 4-bit word in the memory array. Since the
KM424C256 has only 9 address input pins, time
multiplexed addressing is used to input 9 row and 9 col-
umn addresses. The multiplexing is controlled by the tim-
ing relationship between the row address strobe (RAS),
the column address strobe (CAS) and the valid row and
column address inputs.

Operation of the KM424C256 begins by strobing in a
valid row address with RAS while CAS remains high.
Then the address on the 9 address input pins is chang-
ed from a row address to a column address and is strob-
ed in by CAS. This is the beginning of any KM424C256
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 is terminated when both RAS and CAS have
returned to the high state. Another cycle can be initiated
after RAS remains high long enough to satisfy the RAS
precharge time (tre} 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 satisfied 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, tgp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM424C256 begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining WB/WE high
during 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 before tacp(max) and if the column address is valid
before tran(max) then the access time to valid data is
specified by taac(min). However, if CAS goes low after
treo{max) or if the column address becomes valid after
trap(max), access is specified by tcac or taa.

The KM424C256 has common data I/O pins. The DT/OE
has been provided so the output buffer can be precise-
ly controlled. For data to appear at the outputs, DT/OE
must be low for the period of time defined by toga.

Write

The KM424C256 can perform early write, and read-
modify-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.

Early Write: An early write cycle is performed by bring-
ing WB/WE low before CAS. The 4-bit wide data at the
data input pins is written into the addressed memory
cells. Throughout the early write cycle the outputs re-
main in the Hi-Z state. In the early write cycle DT/OE
must meet DT/OE high set-up and hold time as RAS falls
but otherwise does not affect any circuit operation dur-
ing the CAS active period.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cells appears at the outputs before and during
the time that data is being written into the same cell
locations. In this cycle read operation is achieved by
bringing DT/OE low with RAS and CAS low. The access
time to valid data is specified by toga. After DT/OE goes
high, the data to be written is stored by WB/WE with
set-up and hold times referenced to this signal.

La_te _write: This cycle shows the timing flexibility of
(DT/OE) which can be activated just after (WB/WE) falls,
even (WB/WE) is brought low after CAS.

Fast Page Mode

Fast page mode provides high speed read, write or read-
modify-write access to all 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 addresses 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 sens-
ed on any of the Wi/DQi 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 cycleThe truth table of the write-per-bit function is
shown in table 2.
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CMOS VIDEO RAM

Table 2. Truth Table for Write-per-Bit Function

RAS CAS DT/OE WB/WE Wi/DQi FUNCTION
H H H . WRITE ENABLE
—\, H H L 1 WRITE ENABLE
0 WRITE MASK

Data Output

The KM424C256 has a three state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/OE is high (Vi) 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 t after the falling edge of CAS.
Invalid data may be presented at the output during the
time after tc.> and before the valid data appears at the
output. 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 KM424C256 operating cycles
is listed below after the corresponding output state pro-
duced by the cycle.

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

Refresh

The data in the KM424C256 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 integri-
ty it is 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
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 cy-
cle must be repeated for each of the 512 row addresses,
(Ac-Ag).

CAS-before-RAS Refresh: The KM424C256 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for extemal refresh addresses. If CAS is held low
for the specified set up time (tcss) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-

Table 3. Truth Table for Transfer Operation

nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address
counter which is then internally incremented in prepara-
tion for the next 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 CAS active time and cycling RAS. The
KM424C256 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: It is also possible to refresh
the KM424C256 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

The KM424C256 features bi-directional transfer capabili-
ty from RAM to SAM and from SAM to RAM. A transfer
consists of loading 512 words by 4-bits of data from one
port into the other. During a data transfer cycle, RAM
port and SAM port can’t operate independently. Data
transfer cycle includes are following operations.

i) Data is transferred between RAM memory cell on
the specified row address and SAM data register
(except pseudo write transfer).

i) Direction of data transfer is defined.
iii) Serial read or serial write is selected.
iv) SAM start address (the address to be accessed
first after the termination of transfer cycle in the
SAM data register) is specified.
There are three types of transfer operations: read
transfer, write transfer and pseudo-write transfer. As
shown in table 3, the type of transfer operation is deter-

of RAS.

RAS CAS | DTIOE | WBIWWE | SE FUNCTION TRANSFER DIRECTION
H L H * Read transfer cycle RAM-SAM
—\_‘ H L L L Write transfer cycle SAM—-RAM
H L L H Pseudo write transfer cycle -
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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 selected at the falling edge of RAS deter-
mines the RAM row to be transferred into the SAM.

Theﬁact_ual data transfer is completed at the rising edge
of DT/OE. When the transfer is completed, the SDQ lines

are set into the output mode. In a read/real-time read-
transfer cycle, the transfer 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.

Figure 2: BLOCK diagram of RAM and SAM PORT during read transfer

SAM START ADDR ESSA—}

DATA BUS
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Write 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 determines the RAM row address into which the
data will be transfered. The column address selected
at the falling edge of CAS determines the start address
of the serial pointer of the SAM. After the write transfer
is completed, the SDQ lines are in the input mode so
that serial data synchronized with SC can be loaded.
When two consecutive write transfer operations are per-
formed, 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
V. or Vi after the SC precharge time tscp has been
satisfied. A rising edge of the SC clock must not occur
until after a specified delay tasp 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 mode. It doesn't
perform data transfer. A pseudo write transfer is ac-

complished 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 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. During this period, the SC clock
must be held at a constant V. or Vi 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.

SAM Port Operation

The' KM424C256 is provided with a 512 word by 4 bit
serial access memory (SAM). High speed read and write
operation may be performed through the SAM port in-
dependent of the RAM port operations, except during
transfer operation. The preceding transfer operation
determines the direction of data flow through the SAM
registers. Data may be read out of the SAM port after
a read transfer cycle (RAM—SAM) has been perform-
ed. Data can be shifted out of the SAM port starting at
any of the 512 bit locations. This tap location cor-
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responds to the column address selected at the falling
edge of CAS during the read transfer cycle. The SAM
register is configured as a circular data register. 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.

(TTTTT T

Tap location started by column
address of read-transfer cycle.

Eo—-—1——2-—3———_—-——509__51o_——511—j

Subsequent real time read transfer may be performed
on the fly as many times as desired within the refresh
constraint of the RAM memory array. A pseudo write
transfer cycle must be performed in order to write data
into the SAM port. This cycle switches the SAM port
operation from output mode to input mode. Data is not

Table 4. Truth Table for SAM Operation

transferred during a pseudo write transfer cycle. A write
transfer cycle (SAM—RAM) may then be performed. The
data in the SAM register is loaded into the RAM row
selected by the row address at the falling edge of RAS.
The start address of SAM registers is determined by the
column address selected at the falling edge of CAS.

Preceding I .
SAM port DTIOE (at the falling ac .
Transfer ) A SC SE Function
Cycle operation edge of RAS)
read- serial Serial read enable
transfer output
mode — H Serial read disable
L*
write- serial bl
transfer input I l L Serial write enable
mode

*When simultaneous operation is being performed on
the RAM port and the SAM port, DT/OE must be held
high at the falling edge of RAS so as to prevent a false
transfer cycle.

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
maximum 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 pointer address is incremented in a wrap
around mode to select sequential locations after the
starting location which is determined by the column ad-
dress in the read transfer cycle. When the pointer
reaches the most significant address location (decimal
511), the next SC clock will be placed at the least signifi-
cant address location (decimal 0).

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.

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.

Serial Input/Output (SDQ0-SDQ3)

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

Power-up

If RAS =V, during power-up, the KM424C256 could
possibly begin an active cycle. This condition results
in higher than necessary current demands from the
power supply during power-up. It is recommended that
RAS and CAS track with Vg during power-up or be
held at a valid Vi in order to minimize the power-up
current.

An initial pause of 200 usec is required after power-up
followed by 8 initialization cycles before proper device
operation is assured.
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KM424C256

CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE
trc
tRAs }_'t"”’"
s N : /N
RAS AR
ViL—
tcrp treD tRsH |
"“—tCPN‘—"
e X tcas-
T N (17
tRAL
tASR tasc tcAH josH
Ao Vik— ROW COLUMN )
Vi ADDRESS - ADDRESS
tRRH
tRCs I'_R _—{i
‘= trcH
N 4
WB/WE Vi,
ViL— .
i trhs | {tThH An B
s | |ty tnom
IR N A /
Vi~
T
toea f=—torr
——tcac— togz ——1
tRaC
. VoH-- /
Wi/DQi VALID DATA-OUT
Vor— |
I

EARLY WRITE CYCLE

toLz

[T

tre
tRA tRP o
— ViH— 3 tar
RAS Vi x
tcrp tReo tosh g t tcen
s QY /
F—=—tRAD—
_— _‘_{I tRAH tasc —tCAH— e
ViH— /' R A o
ot T XK aobress 4 sooness AR
twsr Lt tow————————
——1—'RWH tweH
WEANE ViH— - - twe \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVARS
vewe 1 QK e KON LGB
tTHs tTHH twes e tRWL
DT/OE ViH— i :
Y- tMH
—-IMS-—J e DS f—-o tDH—]
. M - - A XX Y XS XYY
wea - S GO ORI
I toHR

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (OE CONTROLLED WRITE)

RAS

CAS

Ao-As

WBIWE

DTIOE

Wi/DQi

RAS

CAS

Ag-Ag

tre

tras tRP—|
|V e ——
V:— \ AR 72 A\
tcRP tReD tRsH \
tcshH I___.tcpN _._1
S toon fors v ) 4?\_
tAsR :IT::H X - tRAL
Vike m ROW ’S@g COLUMN
Vip— ADDRESS ADDRESS
T tRWH
WSR
ViH— m wrB twp
Vil
tTHS R tRWL {
tewL
|
Vin- Q
WY e RN
tus | | tMH tos o
ViH_ VAVAVaV VAV VoYV, V.VaVAV,VAVAV. VAV, VAV VAVAVAY,
RN vauo AT IRERXKEXCKIIKNIINKN)
= toHR -
READ-WRITE/READ-MODIFY-WRITE CYCLE
t
v tras e |=trp—]|
Ho tAR
ViL— S E
l_tgn_g = tepn \_
’ tReD tRSH
ViH— tcas X
ViL— W = tRAD— \\4 /
tesh
tasA | [traH tcAn tRAL
I “1 =—1tasc
H-- N\
0 s o A e OOk
twsh| [tRWH | : tawp oo *WL{TJVL
e bt H=—qtrcs twe

WB/WE

DTIOE

WilDQi

N

tRwD

toea ‘

/ R

f—— ioso————-l tos

toez toH

tTHH
ViH— w tpzc [y
Vie— tozo
tRAC
tMs taH tcac
ViioH _.Z‘MASK DATA b_
Viou WM

VALID £~ vaLD >
DATA-OUT 4 DATA-IN A

toz m DON'T CARE
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KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ CYCLE

trRp
trasP
—— N
RAS Vik— AR V \
ViL— -
tCRP tRcD e top teo e | [ thsH tePN
— ViH— f—— tcas -— }——tcas - *K}AS-{
s N\ /N L/
ViL— .. I : =
tosk t t
SC ASC
I~ trap— tasc L—J tcaH =1 | t
tasR ! RAH I !’_‘_’_ toaH CAH
AAn Vik— ROW COLUMN COLUMN K coLumy
Vi ADD ADDRESS. ADDRESS _f\ ADDRESS
' ' RCS | tRCS tnch
[ I
tacs tRCH ——H-= tRCK tRRH
[ ViR—
-
t b——tcpa ——]
THS I | I "
broE YT W RN A
- 1 Tt | torF| | toea toFF
[Lloea LoFF | LorF) o
tozo tcac toez tecac toez 1cAc
O von— ( SO\~ VALID VALID VALID )
WilDQi VoL— ! DATA-OUT DATA-OUT DATA-OUT
trac L‘*}’_tCLZ toz toz
FAST PAGE MODE WRITE CYCLE
{RP
trasp -
- —
RAS Vin— N tan Z
ViL- -
terc = tRSH —— 1
t CPN |
}m treD I tcp CF
CAS ViH— W “—‘—‘ AS S—‘—tCAS'—-—Z i———QCAs—Z
ViL— i
Tart tasc | (CSH Ur\_s_c_l tasc
tASR tcaH tcan tcan
AgA ViH— ROW COLUMN COLUMN COLUMN
o8 Vi— \— ADD ADDRESS ADDRESS ADDRESS
{
tRWH twes ! N
twsr tweH twes tweH WCS tweH
R ViH— I tt— twp —=—— =1 twp—— —twp—e— |
WB/WE wpB m
ViL— f 2
towL Jl towL: l H lcw|_4-—|
trus THH H’ tRwL
|
DT/OE ViH—
ViL— ATATA » r
tus | - tme tos | ]_t.gu tos | | ton tpg tor
[ 1 }“""I

oo Vin— VALID VALID VALID
wipar - WM m DATAIN DATAIN DATAIN

l‘—‘— iDHR'“—‘
DON'T GARE
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CMOS VIDEO RAM

KM424C256

TIMING DlAGRAMS (Continued)
FAST PAGE MODE READ-MODIFY-WRITE CYCLE

trasp
- v —\ AR — ]
RAS Vi 4
|
' N tPrRWC tPRWC
CRP RCD s tcp
J— _ t tcas tcas
= ] s 7
Vil tasc oy
traH
tasr | == tcaH tewe L- tasc | tcan trwL
[ 1 [
NAAANAAANANAN/
Vin— ROW COLUMN COLUMN YA XXXBOOOOOOOOOO0
fods oy @ELADD X AoDRess ) ADDRESS AREGSEEHAIXSEGREEKS
twsh| | tRwH twp twp
——
. Vig— p!
WB/WE H @g wPB taw N\ N
V _— I
v tewD ————| tewp
trwD
t
|—TE§ F—trh H-d—l |
DT/CE Vin—
ViL— tpze | tbze
tozo toea -toz0{—
toEa
t'CAC DS - | ) { tos
tn ! RAC toro . F—=—tcPA toen
ws—T—— 2 o l——-—l ‘CACL‘———| —H—1on
Wi/DQi ViioH WM1 |
VioL -

RAS ONLY REFRESH CYCLE

VALID DATA-OUT VALID DATA IN VALID DATA-OUT VALID DATA iN

tRe

i—e—— tRP ———e—y

o Ve - tras L=
RAS

Vie= tcrp | ~ thPi_\ tcre \—_
CAS ViH— B

Vii— tasr E{i&% U

Vig— ROW LXK XXX XTI KX XK ICIKR
R soress R R RS
WBWE VW~

ViL—

tTHs L.._.__{ tTHH

DT/OE ViH— ’ v,

e X8 R R R KRR
WiDQi VoH— OPEN

VoL—

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
CAS-BEFORE-RAS REFRESH CYCLE

tap — —=—1

VA

X%y

A

- Vi ra trAS
RAS V:L_ —7 \ Z
tcen tcsh
o V- tcHR
oAs ViL— —/ [
WB/WE NP v, VAV A VAV AV VAV AVA VAV AVAVAVAVAV.VAVAVAVAVAVAVAVAYAYAVAY AY AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY.
B e e e e
N ViH— VvvvvvvvvvvvvVVVVVVVVVVVVVvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
310t R R R R R BRI
1 1OFF
Wi/DQi Von— OPEN
VoL— —‘L
Note: Ag-Ag = Don’t care

HIDDEN REFRESH CYCLE

trc tre
tRp tRp
tRas tRAS
— l—
= ViH— tar Z x Z \
RAS
ViL— S“
tcrp trco tRsH teen
o Vi ——tcHr ) I
CcAs " \\ / /
ViL—
tasR trAH tasc tcaH
Ao-As Vin— i"‘ ROW 7/~ COLUMN
B ViL— ADDRESS \ ADDRESS
| | tncs————{ I———|IRRH
. _ "4
WB/WE Vin
ViL—
tTHS {THH
T
o Vi | = trRoH ~——]
DT/OE
ViL— / \ ]
toez
= toea torF
torF
tcac =— toez
v —_— trac
DO OH— N - .
Wi/DQi < '
VoL— / VALID DATA-OUT >__

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ TRANSFER CYCLE

tre
trp
tRrAs
- Ve
RA tAR
S ViL— S A \
trReD tRsH
tcre
Cas ViH— \ tcas [
ViL— ——tRAD—— /
tRAL !
tasr tasc tcan | o
——-I tRAH [~
AcAs ViH— ROW SAM START
ViL— ADDRESS ADDRESS
' |
twsr | [tRWH
WBWE  VH—
ViL—
trRD
ts trim —tre
BUoE VM- / OO0 XX
DT/IOE
ViL— m Z / ‘A‘A’A‘A‘A‘A‘A‘A‘A‘A‘AOA’A‘A‘A‘A.
T
I tcsp
toFF
q tRsD
WilDQi Vor-
VoL— 7
tscc ——
tsrs tsc tsc
! trsp tscp
sc Vin— \ Z R
Vi— tsc \ INHIBIT RISING TRANSIENT
tscp tsca
tsps | tsoH tsoH
Vor— VAV V VAV Y VAV VAV VAAAVAVV,V, VAV, Y.\ 7
80003 x VALID O'ONNNM COOOCXXAX XXX VALID
(1)t Vou— DATA-IN \ A‘A‘A‘A‘A‘A‘A‘A A‘A‘A’A‘A’A‘A‘A‘A‘A‘A’A‘A‘A’A’i-‘ DATA-OUT
Von— J
SDQO-3 oL VALID DATA-OUT (Previous Row Data) X/ALID DATA-OUL
@) ] x
SE=V;

*1.

m DON'T CARE

When the previous data transfer cycle is a write or pseudo transfer cycle, it is defined as Read Transfer Cycle (1).

*2. When the previous data transfer cycle is a read transfer cycle, it is defined as Read Transfer Cycle (2).
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KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
REAL TIME READ TRANSFER CYCLE

tRe
trRAS s
RAS Vin— :S taR— Z
ViL— —
teRp tAcp tRSH
| tcas
Gas Vin— /
ViL— p—=— tRAD——] | -
tRAL
|
i | —tCSH —
tasr tasc tcan "
-———‘ tRAH

O D ) D

twsr | | tRwH [N FrR—

fea—a—

WBWE ~ ViH—

ViL—
I
L F—WCTH ——— f———tTRD ——=]
tTis ! N far ——t1p
RTH
— ViH— v YV VAVVAV VAV VAV VAV V. V.V, VsV,
DTIOE OOV
ViL— ﬁz QULOOOOKXXXXXXXX)
toFr
wilDQi VoH~
VoL— 7
trsi
tscc tscc tscc
tsc tsc tsc tsc
v tscp tscp tscp trsp tscp
sc IH~— Z z
ViL— S S Z Z - ‘Z §
tsca tsca ! tsca tsca tsca
tsoH tsoH | | tsoH tsoH tsoH
I
SDQO-3 Von- VALID VALID VALID = VALID ) VALID
VoL— DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT
! 1 | ()
SE=V, Previous Row Data New Row Data

m DON'T CARE

¢ SAMISUNG 4

Electronics



KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
WRITE TRANSFER CYCLE

tRe
—trp—
trAS
V=" ] ¢
RAS e AR 1 N
trep tRSH
R Vih— \ tcas / /
o Vie— F—— trap—— = }
tRAL ‘
tRAH tasc tosH
}"— I tcAH
Vin— SAM START NS AT A AARKAAATKY
oo TN ot R

twsr| |tRwH|
H— 7 \V.VAVav, 7 "aY VAVAV. VAVAVAVAVAVAVAV. VAV Y. W V.V, VAVAV AW VAT,V
Wwe m B R B XK
! i

tris tTLH

., ViH—
DT/OE X

ViL— \

torr

VoH— -
Wi/DQi ) OPEN

VOL— e

tesp
tsps tsc

trsp

tscp

ViH— . \
o ¢
sC Vi — Z tsc ‘\ tnhibit Rising Transien
1 \
tesr o
tREH sws
— Vip—
SE
ViL—
tspH
tsps tspH
tsps
Vin= VALID ——
e Vi Ll __ DATAIN
Fow oo New Row Data
Row- Data

m DON'T CARE
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KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PSEUDO WRITE TRANSFER CYCLE

tRC
| trp
tras —
s \- - y \ _
tcap trRcD tRsH
— | E— tca
S G T \ G 7
‘és’; tRAL ;
tasp | | tasc tcan !
v \ o — :‘ R AAATAARAA YV
H= ROW SAM START XXX XX
Flvii lRWH}
o Vig— ‘ VAVAAVAVAVAVY. VAV VAVAVAV VA VAVVAY AU AVAAVAVV . VAVAVV, VA VATAVAUVAVV A VAVAVVAVAY)
e SN KRB e B AR R
|
’ tris _.t‘T_L.H_l
I ViH— - |
DT/OE Vi
!
toFF
) Vor—"" -\
WifDQi s OPEN
VoL m—————r tcsp
tsrs tsc
trsD
tscp
SC ://l":: ; Inhibit Rising Transient _Z K
tesr ¢ | tReH|
= i *
SE ViL— _7 tson i ‘
— ! soo tsps tsoH
‘_'*fisoz—)—
r—isez
SDQ03  VyoL _  DATA-OUT - ‘ DATA-IN
Serial Output \[ } Serial
Mode ! 7 Input Mode

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)
SERIAL READ CYCLE (SE CONTROLLED OUTPUTS)

_ ViH—
RAS
ViL—
tTHS tTHH
R NG
DT/OE Vi
tscc tsce: tscc tscc
tsc tsc tsc tsc tsc
tsce tsce tscp tece | tsce
Vin— \ SRR r-
¢ % /. N\ \
Vi— -2 TN n-1 n \ f n+1 n+2
tsep _.4
_ ViH—
= / \
ViL—
tsca tsca 1SCA |
1SEA |w—]
1SOH tsez tsca tsoH tsoH
Von— VALID VALID N y - VALID - vAuD -\
spaos - DATA-OUT paTA-OUT _fF ! DATA-OUT DATA-OUT
) I
n-3 ' n-2 / n~1 n n+1 n+2
= VALID DATA OUT
SERIAL READ CYCLE (SE=V,)
I Vin—
RAS S
Vie—
tTHs tTHH
o ViH—
DTIOE
| N
tscc isco tscc tscc
tsc tsc tsc tsc tsc |
t t tscp 1 !
Vin_ j SCP z scP Z SC SCP m\
s¢ ViL— n-2 n-1 n S n+1 N2 e
tsca tsca tsca tsca tsca
‘ tson tsoH tsoH tsoH | tson
003 Vor— f VALID Y VALID i VALID j VALID VALID -‘z
VoL— | DATA-OUT : - DATA-OUT ! DATA-OUT | - DATA-OUT DATA-QUT
n-3 n-2 n-1 n ' n+1 n+2

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)
SERIAL WRITE CYCLE (SE=Vy)

S ViH—
ViL—

D

N

—

tTtHs

-

o YRR

XX

tscc tscc
tsc tsc tsc

tsce

tscp tscp tsce

tscp tscp

tscc
tsc tsc

sC

\\//:r__ \r Z n-2 \'r n-1 - Z n

tsps = tsps = tsps—

1] n+ Z ne2 N\

—-L tspH t—=t-tsDH t—=——t— tSDH

—J— tson == tsoH

tsps:

ViH— VALID VALID | VALID
Spaos V'L“W DATAIN | DATA-IN ) DATA-IN

VALID VALID
\ DATAIN \ DATA-INJ

n-2 n-1 n

n+1 n+2

X oo
0""“ DON'T CARE
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KM424C256 CMOS VIDEO RAM

PACKAGE DIMENSIONS
28 PIN PLASTIC SOJ _ Units: Inches

0.720 (18.29) 0.008 (0-20)
0.730 (18.54) 0.012 (0.30)

J—J_Jl_l_(:ll_lf'_[I_IL[_L[_‘IEIl__lljl_ll_lfjl1

0.395 (10.03)
0.405 (10.29)
0.360 (9.14)
0.380 (8.65)
0.435 (11.05)
0.445 (11.30)

)

LN N I [ N N N N [ N [ N [ N D Ny e

0.026 (0.66)
0.032 (0.81)

MIN 0.025 (0.64)

)
ﬂp‘—‘ 0.050 (1.27) MAX

0.050 (1.27) 0.015 (0.38)
TYP 0.021 (0.53)

28-PIN PLASTIC ZIP

0.113 (2.87)
0.120 (3.05)

1.435 (36.45) MAX

MAX
0.322
0.388

0.400 (10.16)
0.517
REF

TR s
el
ﬂ:@ TYP 1

0.050+0.01 {(1.27) 0.016 (0.41)
TYP 0.024 (0.61)

MAX 0.148 (3.76)
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