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CMOS VIDEO RAM

256K X4 Bit CMOS Video RAM
FEATURES

¢ Dual port Architecture
256K x 4 bits RAM port
512 x 4 bits SAM port
¢ Performance

Speed
Pm\ 6 | 7| -8

RAM access time (tRAC) 60ns | 70ns | 80ns
RAM access time (tcac) 20ns | 20ns | 20ns
110ns | 130ns | 150ns
RAM page mode cycle (trc)| 40ns | 45ns | 50ns

RAM cycle time (trc)

SAM access time {tsca) 18ns | 20ns | 20ns
SAM cycle time (tscc) 20ns | 25ns | 25ns
RAM active current 90mA | 85mA | 80mA
SAM active current 50mA | 45mA | 40mA

* Fast Page Mode

* RAM Read, Write, Read-Modify-Write

* Serial Read and Serial Write

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

* Write, Split Write Transfer with Masking
operation (New Mask)

* Block Write, Flash Write and Write per bit with
Masking operation (New Mask)

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

e Common Data I/O Using three state RAM Output
Control

¢ All Inputs and outputs TTL compatible

* Refresh: 512 Cycle/8ms
Single +5V+10% Supply Voltage

¢ Plastic 28-PIN 400 mil SOJ and ZIP

GENERAL DESCRIPTION

The Samsung KM424C257 is a CMOS 256K X 4 bit Dual
Port DRAM. It consists of a 256K X4 dynamic random
access memory (RAM) port and 512 X 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 serial
read and write capabilities.

Data may be internally transferred bi-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 level compatible. All
address lines and Data inputs are latched on chip
to simplify system design. The outputs are
unlatched to allow greater system flexibility.

Pin Name Pin Function
SC Serial Clock
SDQo-SDQ3 Serial Data Input / Output
DT/OE Data Transfer / Output Enable
WBWE Write Per Bit / Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
Wo/DQo-W3/DQs | Data Write Mask / Input / Output
SE Serial Enable
Ao-As Address inputs
\elo} Power {+5)
Vss Ground
N.C. No Connection
DSF Special Function Control
QSF Special Flag Output
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PIN CONFIGURATION (7op Views)

28 Pin 400 mil SOJ

sc(d
snao 2}
spa1 (3]
oTioE (4]
worDQo 5]
w1/pQ1 (6}
We/WE [7]
n.c. (8]
AAs [9]

Ag [10]

As [11]

As [12]

Aq 13
Ve [14]

28] vss

27) S0Q3
26 spaz
25) 3E

[24] wa/pQ3
23] w2/Da2
127] DSF
21 TAs
20 QSF
EEY

18] A,

16| Az
15| A7

28 Pin 400 mil ZIP

DSF
w3/0Q3
SDQ2
VvSS
SDQO
DTIOE
w1/oQ1
N.C.

As

As

Vee

A3

Aq
QSF
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FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
_Voltage on Any Pin Relative to Vss Vin, Vour —-1t0 +7.0 v |
Voltage on Vce Supply Relative to Vss Voo -11t0 +7.0 Vv
Storage Temperature Tstg —55 to +150 °C
~ Power Dissipation B Po 1 W
i Short Circuit Output Current ' los 50 mA i

* 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 ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATlNG COND'T'ONS (Voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 i
Ground Vss 0 0 0 Y
Input High Voltage Vin 2.4 - 6.5 v |
input Low Voltage ViL -1.0 — 0.8 v l

INPUT/QUTPUT CURRENT (Recommended operating conditions unless otherwise noted.)

item Symbol Min Max Unit
e e I e
83233; llj.fsaga.\gs)Current {Data out is disabled, oL -1 OH‘ 10 WA
%ﬁ?)‘ﬂih-vs"ﬁi?esmg,s —2mA) vor 24 - v
Qutput Low Voltage Level VoL _ 0.4 Y

(RAM loL=4.2mA, SAM loL=2mA)

CAPACITANCE (t,=25°¢)

} item ]‘ Symbol Min Max Unit

' Input Capacitance {Ao-As) PG |2 6 oF

i Input Capacitance (RAS, CAS, WB/WE, X )

| DT/OE, SE, SC, DSF) | Cne 2 ’ PE
_ Input/Output Capacitance (Wo/DQoWs/DQa) | Coa 2 7 CpF
[ Input/Output Capacitance (SDQo-SDQ3) | Cspa 2 7 pF

. Output Capacitance (QSF) Casr 2 7 pF
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DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM424C257
Parameter(RAM Port) SAM Port | Symbol Unit
-6 -7 -8

Operating Current*1 Standby Icct 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active IcciA 140 130 120 mA
Standby Current*1 Standby lccz 5 5 5 mA
(RAS=CAS=DT/OE=-WB/WE=VIH,DSF=ViL}) | Active IcC2A 50 45 40 mA
RAS Only Refresh Current*s Standby lecs 90 85 80 mA
(CAS=Vi, RAS Cycling @trc=min.) Active IccaA 140 130 120 mA
Fast Page Mode Current* Standby Icca 70 65 60 mA
(RAS=V, CAS Cycling @tpc=min.) Active lcceA 120 110 100 mA
CAS-Before-RAS Refresh Current*| Standby | lccs 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active IccsA 140 130 120 mA
Data Transfer Current*1 Standby lcce 120 115 110 mA
(RAS and CAS Cycling @tac=min.) Active IcceA 170 160 150 mA
Flash Write Cycle Standby Icc7 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active lcc7A 140 130 | 120 mA
Block Write Cycle Standby lccs 100 95 90 mA
(RAS and TAS Cycling @trc=min.) Active IccsA 150 140 130 mA
Color Register Load or Read Cycle Standby | lccs 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active IcceA 140 130 120 mA

NOTE*1: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output
open, lcc is Specified as average current.

In Icct, lees, address transition should be changed only once while RAS=VIL.

In Icc4, address transition should be changed only once while CAS=ViH.
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AC CHARACTERISTICS (p°c<Ta<70°C, Vce=5.0V + 10%, see notes 1,2)

‘[ Parameter Symbol ° i e Unit| Notes
t Min | Max | Min | Max | Min | Max
l Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time thwc | 155 175 20 ns
Fast page mode cycle time trc 40 45 50 ns
Fast page mode read-modify-write tPRWC 80 85 90 | ns
Access time from RAS tRAC 60 70 80 ns | 34
Access time from CAS fcac 20 20 20 ns | 4
Access time from column address tAA 30 35 40 ns | 3N
Access time from CAS precharge fcPA 35 40 45 ns 3
CAS to output in Low-2 toLz 3 3 3 ns 3
Output buffer turn-off delay toFF 0 15 4] 15 0 15 ns 7
Transition time(rise and fall) tr 3 50 3 50 3 50 ns 2
RAS precharge time trP 40 50 60 ns
RAS pulse width tRAS 60 10K 70 10K 80 10K ns
RAS pulse width(fast page mode) tRasP | 60 100K 70 100K 80 100K ns
RAS hold time tRsH 20 20 20 ns
CAS hold time tesH 60 70 80 ns
CAS pulse width tcas 20 10K 20 10K 20 10K ns
RAS to CAS delay time tRCD 20 40 20 50 25 60 ns | 56
RAS to column address delay time trAD 15 30 15 35 20 40 ns 1"
CAS to RAS precharge time tcrp 5 5 5 ns
CAS precharge time teen 10 10 10 ns
CAS precharge time(fast page mode) tcp 10 10 10 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 10 10 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time fcAH 15 15 15 ns
Column address hold referenced to RAS tAR 50 55 60 ns
Column address to RAS lead time tRAL 30 35 40 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 0 0 0 ns| 9
Write command hold time tweH 15 15 15 ns
Write command hold referenced to RAS twCR 45 55 60 ns
Wirite command pulse width twp 10 15 15 ns
Write command to RAS lead time tRwL 18 15 20 ns
Write command to CAS lead time towe 15 15 20 ns
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AC CHARACTERISTICS (continued)
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-6 -7 -8
Parameter Symbol Unit| Notes
Min Max Min Max Min Max
Data set-up time tos 0 0 0 ns 10
Data hold time toH 15 15 15 ns 10
Data hold referenced to RAS toHR 45 55 60 ns
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay towo 40 45 45 ns 8
RAS to WE delay tRWD 85 95 105 ns 8
Column address to WE delay time tawp 55 60 65 ns 8
CAS setup time(C-B-R refresh) tcsA 10 10 10 ns
CAS hold time(C-B-R refresh) tcHR 10 10 10 ns
RAS precharge to CAS hold time tRPC 10 10 10 ns
RAS hold time referenced to OE tROH 15 20 20 ns 7
Access time from output enable t0EA 20 20 20 ns
Output enable to data input delay toED 15 15 15 ns
Output butfer turn-off delay time from OE toez (] 15 0 15 0 15 ns
Output enable command hold time toEH 15 15 15 ns
Data to CAS delay toze 0 ns
Data to output enable delay tozo 0 0 ns
Refresh period(512 cycle) tREF 8 8 8 ms
WB set-up time twsm 0 0 0 ns
WB hold time tRWH 10 10 15 ns
DSF set-up time referenced to RAS( [ ) trsR 0 0 0 ns
DSF hold time referenced to RAS( | ) tFHR 45 55 60 ns
DSF hold time referenced to RAS(1) tRFH 10 10 15 ns
DSF set-up time referenced to CAS trsc 0 0 0 ns
DSF hold time referenced to CAS tCFH 10 15 15 ns
Wirite per bit mask data set-up ™S 0 0 0 ns
Write per bit mask data hold ™MH 10 10 15 ns
DT high set-up time tTHS 0 0 0 ns
DT high hold time tTHH 10 10 15 ns
DT high set-up time ts 0 0 0 ns
DT low hold time tTLH 10 10 15 ns
DT low hold ref to RAS (real time read transfer) tRTH 50 60 65 ns
DT low hold ref to CAS(real time read transfer) tCTH 15 20 25 ns
DT low hold ref to col.addr.(real time read transfer) | taTH 20 25, 30 ns
SE set-up referenced to RAS tESR 0 0 0 ns
SE hold time referenced to RAS tREH 10 10 15 ns
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AC CHARACTERISTICS (Continued)

Parameter Symbol ® 7 ° Unit| Notes
Min Max Min Max Min Max

DT to RAS precharge time trae 40 50 60 ns
DT precharge time tTp 20 20 25 ns
RAS to first SC delay(read transfer) tRsD 60 70 80 ns
CAS to first SC delay(read transfer) tcsp 25 30 35 ns
Col.Addr.to first SC delay(read transfer) tasp 35 40 40 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time(read transfer) trsp 10 10 15 ns
Last SC to RAS set-up time(serial input) tshs 30 30 30 ns
RAS to first SC delay time(serial input) tsRD 20 20 25 ns
RAS to serial input delay time tsoo 30 40 50 ns
Serial output buffer turn-off delay from RAS
(pseudo write ransfer) tspz 10 30 10 30 10 35 ns 7
Serial Input to first SC delay time tszs 0 0 0 ns
SC cycle time tscc 20 25 25 ns 12
SC pulse width(SC high time) tsc 6 7 7 ns
SC precharge(SC low time) tscp 6 7 7 ns
Access time from SC tsca 18 20 20 ns 4
Serial output hold time from SC 1SOH 5 5 5 ns
Serial input set-up time tsDs 0 0 0 ns
Serial input hold time tsOH 10 15 15 ns
Access time from SE tseEA 15 20 20 ns 4
SE pulse width tse 20 20 25 ns
SE precharge time tsep 20 20 25 ns
Serial output turn-off from SE tsez 0 15 0 15 0 15 ns 7
Serial input to SE delay time tsze 0 0 0 ns
Serial write enable set-up time tsws 5 5 5 ns
Serial write enable hold time tswH 10 15 15 ns
Serial write disable set-up time tswis 5 5 5 ns
Serial write disable hold time tswiH 15 15 15 ns
Split fransfer set-up time tsTs 25 25 25 ns
Split transfer hold time tsTH 25 25 25 ns
SC-QSF delay time tsap 25 25 25 ns
DT-QSF delay time trap 25 25 25 ns
CAS-QSF delay time tcon 30 35 40 ns |
RAS-QSF delay time tRaD 60 70 80 | ns
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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. If the internal refresh
counter is used a minimum of 8 CAS-before-RAS
initialization cycles are required instead of 8 RAS
cycles.

. ViHminy and Viumax) are reference levels for measur-

ing timing of input signals. Transition times are
measured between Viimin) and Viymax), and are
assumed to be 5ns for all inputs.

Inputs signal transition from 0 to 3V for AC Testing.

. RAM port outputs are measured with a load

equivalent to 2 TTL loads and 100pF.
Dout comparator levei;VoH/VoL=2.0/0.8V

. SAM port outputs are measured with a load

equivalent to 1 TTL loads and 50pfF. Dout com-
parator level: Vou/VoL=2.0/0.8V.

. Operation within the taco(max) limit insures that

taac{max) can be met. taco(max) is specified as a
reference point only: If tacp is greater than the
specified trep(max) limit, then access time is con-
trolled exclusively by tcac.

. Assumes that trRcpZtRcD(max)-
. The parameters, toFF(max), tOEZ(max). tsDz(max) and

tsezimax), define the time at which the output.

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

10.

1.

. twes, trwo, tcwp and tawop are non restrictive

operating parameters. They are included in the data
sheet as electrical characteristics only. If
twes>twos(miny the cycle is an early write cycle and
the data out pin will remain high impedance for the
duration of the cycle. If tcwp>tcwominy and
trwp2trwo(min) and tawp=tawp(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.

Either trcH or trrH must be satisfied for a read
cycle.

These parameters are referenced to the CAS
leading edge in early write cycles and to the WE
leading edge in read-write cycles.

Operation within the trapmax limit insures that
tRcomax) €an be met. trapmax) is specified as a
reference point only. If trap is greater than the
specified trapimax) limit, then access time is con-
trolied by taa.

12. Assume tT=3ns

13. Recomended operating input condition.

Input pulse levels are from 0.0V to 3.0Volts.

All timing measurements are referenced from Vit (max)
and ViH (min) with transition time = 3.0ns

L s vy
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DEVICE OPERATION

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
muitiplexed 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 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 is 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 satisty 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 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, tre, has been satisfied. Once a cycle
begins, internal clocks and other circuits 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

A read 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

before trco{max) and if the column address is valid
before trap(max) then the access time to valid data is
specified by trac(min). However, if CAS goes low after
trcp(max) or if the column address becomes valid after
trap{max), access is specified by tcac or taa.

The KM424C257 has common data I/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 the period of time defined by toga.

Write

The KM424C257 can perform early write and read-
modify-write cycles. The difterence between_these
cycles is in the state of data-out and is determined by
the timing relationship between WB/WE, DT/OFE 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-
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 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/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 cycle the truth table of the write-per-bit function are
shown in Table 1.

Table 1. Truth tabie for write-per-bit function

RAS AS DT/OE ‘WBIWE WiiDQi FUNCTION
| H H H * WRITE ENABLE
T\ H H L 1 1 WRITE ENABLE
0 INHIBIT WRITE

s ugg

ELECTRONICS

142



SAMSUNG ELECTRONICS INC
KM424C257

L7E D EE 79k41l42 001lbS5EL 932 MESMGK

CMOS VIDEO RAM

DEVICE OPERATION (Continued)
Block Write

A black 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 /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 (Ao and A1) are internally controlled and
only the seven most significant column address (A2~As)
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/DQi lines at the falling edge of RAS
in order to enable the flash write operation for selected
/O blocks.

Data Output

The KM424C257 has a three state output buffers which
are controlied 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 tcLz after the falling edge of CAS.
Invalid data may be present at the output during the time
after tc z and before the valid data appears at the out-
put. The timing parameters tcac, trac and taa specify
when the valid data wili 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 operating cycies
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
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 cycle
must be repeated for each of the 512 row address,
(Ao-As).

TAS-before-RAS Refrash: 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(tcsr) 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 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
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: t is also possible to refresh the
KM424C257 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 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.).

2. Pseudo Write Transfer (Switches serial port from serial
Read to serial Write. No actual data transfer takes
place between the RAM and the SAM.).

3. Real Time Read Transfer (On the fly Read Transfer
operation}.

4. 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
SDQ pins.).

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
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DEVICE OPERATION

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

(Continued)

The actual data transfer completed at the rising edge of

data transfer. A psuedo write transfer 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

Table 2. Truth table for Transfer operation

\
RAS Falling Edge . Transfer | Transfer Sam port

== | nrAE | mes | == Function Direction = Data Bits Mode
iAS { DTI/OE | WBIWE E DSF |
" H ‘,,,*,4,, _H . L | Read Transfer | RAM—SAM | 512X4 | Input—~Output
! H oL L L L Masked Write Transfe;i SAM—RAM | 512X4 | Output—*Input ‘
: H L T L H L : Pseudo Wr@ransfer - - ﬁQutputj!wut l
i H + L L, H * H T Split Read Transfer HAM",SAM_,,,?,QQZ(i, | Not Q@anggq [
[ v L ﬁ L « | H | Split Write Transfer SAM—RAM | 256x4 | Not Changed |
*. Don't Care

DT/OE. When the transfer is completed, the SDQ lines
are set into the otuput 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.

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 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 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 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 Vi after the
SC precharge time tscp has seen satisfied, a rising edge
of the SC clock iintil after a specified delay tsrp from the
rising 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

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 V4 after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay tsrp from the rising edge of
RAS.

Special Function Input (DSF)

In read transfer mode, holding DSF high on the falling
edge of RAS 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 half
or the low half register, depending on the state of most
significant column address bit (As) that is strobed in on
the falling edge of CAS. If As is high, the transfer is to
the high half of the register. If As is low, the transfer is
to the low half of the register. Use of the spiit register
mode read transfer feature allows on-the-fly read transfer
operation without synchronizing DT/OE to the serial 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 timings
trsL and trsp must be met.

In write tranfer mode, holding DSF high on the falling edge
of RAS permits use of a Split Register mode of transfer
write. This mode allows SE to be high on the falling edge
of RAS without performing a pseudo write transfer, with
the serial port disabled during the entire transfer write
cycle.

L= ung
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DEVICE OPERATION (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) 256 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 pointer 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 transfer cycle.

Serial Input/Output (SDQo-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 subse-
quent write transfer cycle, the SAM port remains in the
input mode.

Tap Address Limitation

The Tap Address of non-split transfer cycle preceding
split transfer cycle should be between 0 and 253 or
between 256 and 509.

Power-up

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

Table 3. SPLIT REGISTER MODE

256 Columns 256 Columns

[

512 rows /////

—

Active Aon-Aclive
g A

SDQ,

(Serial R/W) {R/W Transfer)

Active SAM QSF Level

LOW
HIGH

~ LOWER SAM
___UPPER SAM

s g
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TIMING DIAGRAMS

tre
READ CYCLE = ]
Vig — B tag —— e
S ™ & AR Z ‘
Vi — to
i tesw teen
trco tash
J Viy — tecas
CAS v: - / o tasc \ / /
tasn | [T ]
tRaR fra ]
YR (e ROW
Ac-As Vi — ADDRESS @ COLUMN ADDRESS
t
S g s
Vi —
WB/WE
Vi — '——tﬁon—“‘
t-tms' “‘THH"‘ ]
V=
e - S /
Vi — T
tesr L
. - T e
DSF e
Vi — : .,
tozo | Joes,
N Y AVAVAVAVAVAVAVAVAVAVAVAY,
N QORI
IR\ A e v =
Wo/DQg ' toez
~Wa/DQjy FitCLZ
L our Von = OPEN & VALID DATA-QUT }———
Voo — trac
EARLY WRITE CYCLE .
RC
thag - ] \—‘RP
FAS  Vm — ’S tan 2
Ve — boro . \_—_
tesn —tcen ——
taco tash

s

cRs T tasc \[::Ash—-
Vi — F=—=1taap

tasm tran tRaL
[~ tcan —=
Vin — p |
Ag-Ag ROW COLUMN
Vi — ADDRESS ADDRESS
twsr H I——— lrwh —‘t-]zs—’_ ’_ twen

- il L1
Vii —
trus twer towt
e tawi J J

bT/OE :‘” : 55555&'
SR R T SRR

tus 1 tun ~——{tos = ton—=
B R 1 T Y T R
~W3/DQ3 Vor — torm

L ouT OPEN

m Don't Care
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TlMlNG DIAGRAMS {Continued)
WRITE CYCLE (OE CONTROLLED WRITE)

tre
taas tre
N ban
RS, _ N\ \
tcre —— )
- tren task h_ oeN
CAs Vv — lasc \ tcas [ f— ‘K
/ F— trap
Vi — tasr tran
Aohs TR ééézx ROW )
VL — ADDRESS
twsr trwn I
L K S
WE'WE WPB K\ twe W
Vi —
tras }___. twer Toen
DTOE Vi — R 9. QUK
R | e RRLXXLRRRGE)
T —j&%
DSF
Vie — 4
tus F— th tos --——l I-—IDH
oo R XXX
TA-IN
Wo/DQo Vi —m WMI DATA W vALD DATA \\A.AAA’A’A’A’A’A.A A’A’A’A’A’AA’
AW/DQs . o
L our Yoo~ OPEN
Vo —
READ-WRITE/READ-MODIFY-WRITE CYCLE
tawe
tras tae —=
Vi — X tar
BT N ) N
Vi = tere |
i tosH toen
trco trsH
— Vin —
CAS V'H _ / bt \ \ / ; §
N tasw tran o . T =]
SC e e toan —=
Vi — +# 2 \WAVAVAVAWAWAVAVAUAVAVAVAVAVA
Ag-A ROW COLUMN OOOCOOCKXIXAR
e m ADDRESS L_ ADDRESS \‘QZQA.‘QAQA"AQAQA“’AQA.AQ‘Q
fwsaJ I trwn | trcs t b= towe
L C oo = thw.
S S i
Vi — -
i— tes | by o ———I toen
— Vik —
I
trHR i
— trsn ~— fr | P=—tcrn
psF  Vm tese
D OO
b thas = vk tozc — . -——l I ton
tozo—— OFA
Vi — -
— V“ m WMI DATA - & DRBED,
—_— = lcaC ——
Wo/DQo . [ L I M O£
out o OPEN mﬁ_’(
Vo — -~ DATA-OUT

m Don't Care

S 1msuieg
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TlMlNG DlAGRAMS {Continued)
PAGE MODE READ CYCLE

'I'\A P tRP
JE— Vi — =
RAS \ s / \
Vi T —i§
R —
tome tec trc — tasw torn
=—— trep — tcp— L——tcp__
— teast— F—tcas - F—tcas —=]
chs Y~ / N N\
Vo -—fmo——i
hsh tesw n . A taaL
asc
than l——tCAH'— =2 F— toan ——f el f=— toan —=
Vi — ROW 7 COLUMN COLUMM ¢ COLUMN
Ao-Ag v ADD ADDRESS ADDRESS ADDRESS
T —
l tacs ‘Rc' theH
trcs treH trcH trrn
e, £
— v, — —t
WB/WE " %
Vi —
trHs THH
J— V, . b/ 4
DT/OE " / / /
Ve = i 4
( [ term trsc
tesm trem trsc| tern tese
™ F—tcrm
Ve —
DSF "
Vi — } ] ' 44 ¥
1+ trr
1
e tera tepa
Vi —
N ) s
I_ Vi — 4 toea torr toea torr toea torr
Wo/DQq teac toez fcac tocz tcac loe2
~Wo/DQs e tan —e SR Jyp—— b tan ——rf
l_ Von = VALID 7 vaLp VALID
out v OPEN A oaTaour } YA DATA-OUT P55 DATA-OUT
on —
tac
torz toz —= foz

m Don't Care

ELECTRONICS



SAMSUNG ELECTRONICS INC L?E D ER ?9b4l42 0016572 136 EESMGK
KM424C257 CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)
PAGE MODE WRITE CYCLE (EARLY WRITE)

tre

tRASK‘
Vin — 3 tar
RAS \
Ve — 4
1, 1; i
tore e " fepn
r—‘ taco ——{ top —=—t tep——f =—tusr
R Vih — j \—— teas = \—— toas 5 3x'—7 loas—=1 |f’ \
CAS b=t
v — HAD——1 L A
1 tesk f—tcan —— % tRaL
tasn tan  lasc toan tasc tase | [ tean =]
Ag-A, Vn — ROW COLUMN COLUMN COLUMN
078 ADD ADDRESS ADDRESS ADDRESS
Vi - - T
L- twer - IWCHﬁ b= twcH
twss | tawn twes twen twc: twe:
PR V, — 1, 1, o
WEB/WE " 1 WP P w v
Vi — £ - ;
trus trim towe M tew -‘ tewe A
]._. ._] —+— trw
4
Viw — b4
DT/OE
Vi — T 124
trr
trsn tarn tesc toem lesc tern tesc lern
Vih —
DSF
VIL - s 22 4 T
tms tan los tom tog ton tos ton
Vin WM VALID VALID VALID
IN i DATA-IN DATA-IN DATA-IN
r Vi — \ .
Wo/DQp Yok
~W3/DQo
Ve —
L ouT o OPEN —

M Don't Care
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TlMlNG DIAGRAMS (Continued)
PAGE MODE READ-MODIFY-WRITE CYCLE

trasp

trp
tan——
— Viy — _1& tosm
RAS
Vo —
4 ! { 4
taco PAWC . PRWC o RSH
= Ve — toas FS tcas teas
Vi —
t
A%C tasc \ tasc towr
o t o
Wi
tasm b tcAH —==d S - oAb =t P tcAH = =—tew —
1
A Vin — ROW COLUMN COLUMN COLUMN
Ag-Ag ve — JLADD_JN ADDRESS ADDRESS ADDRESS
8
tawh
§ trac 1
wse twp twe twe
—_— Vie — \
WB/WE XWPB r
(. F—— tcwp town towp ——=]
trwo
i
tr
| N
J— Viy —
BT/OE " trew
Vi — i
S, teen torn
A e
trsr | trsc tesc
T tern
Vi —
DSF o
i~ 77Xl H ¢ ¢
tmu| | tozo tos L ozo tos D20 tos L
W - I ¢
tozc toze t t
s { ,tfm toen ton ! - =
o R
IN WM
|—- Ve — b toea 4 b=t toEa | toea
fcac | 1toez]  vALID leac | | loez toac | | toez VALID
Wa/DQo = l" 1 DATAIN | P DATA-IN
~Wa/DQs tan— be—tan — tas —
L our Yo = P
Voo — / /
thac VALID DATA-QUT VALID DATA-OUT
VALID DATA-QUT _...At.. te towz -~—|-
m Don't Care

—-——t—-—— tez
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TIMING DIAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

tre

’l‘l‘\
—_ Ve — S +
RAS _ \
Vie tere taec tcre

tasr trar

CAS

1 T Rttty T

I

WB/WE

trug rHn
moE o K
/
Vi —
tesr tark
Vin —
DSF
Vo T
Vo —
Wo/DQy o OPEN

AWaDQs v —

CAS BEFORE RAS REFRESH

tap tee

—lrp

ﬁg Vi — Z
Vy — / r——tRPC——‘J \

trpPC
teen | (tesr [ Youn 1CPN tcsR
cas Y= / -
Vie —_—__/ \ /

i R R R B

Vih —
Vi —

o R RN

OFF

DT/OE

Wo/DQo~ Vow —
Wa/DQs

OPEN

DON'T CARE

ELECTRONICS




SAMSUNG ELECTRONICS INC

KM424C257

L?E D WE 7964142 DO0LES575 945 EESMGK

CMOS VIDEO RAM

TIMING DIAGRAMS (continu

ed)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

taas

)——-anq

tepr —=

toas

tRaL
tasc
— toan—e]

COLUMN ADDRESS|

tan
tres

f——tcac ——=i

~—
o
2
T

tron
toea

f te1z

VALID DATA-OUT

tawL

f tow

p———twcH

VIN -
RAS Vi —
tosm
m Vi — \
VlL - ]
Ao-Ag Vin —
Vi —
READ CYCLE 1
wewE "
V{L -
oTeE v
ViL —
Von —
W0/DQ0 ~
w3/DQ3 Vo — OPEN
WRITE CYCLE twsr| tRwn
v\L -
, i
BT/OE W
Vi —
tms ] tm
s Vi = AN mask WK
wioas ,— QOOOOK orran KOG

READ-MODIFY-WRITE CYCLE

e

T
tos F% ton

VALID DATA-IN

towe

tawp

tewo

teac S

toea

} toeo

ton

tcac

toez

tez

B/WE
DT/OE
W0/DQO ~ You—
w3/DQ3 Vo —
tMs | | tmH
Vi — MASK
Vi — DATA-IN

VALID DATA-OUT —7

x VALID
DATA-IN

DSF =DON'T CARE

L= ung

ELECTRONICS

152



SAMSUNG ELECTRONICS INC
KM424C257

G7E D MM 79b4142 DO01bLS57b AA1 MESMGK

CMOS VIDEO RAM

TIMING DIAGRAMS (continueq)

HIDDEN REFRESH CYCLE tae —— - toc
tras }—— trp t ——T Lia
R Vi = ———tar
RAS v — \ ——] / \ L
fere I=—taco r~—"trsH —= = tcrm “L ryk:PN “‘J
—_— Viw — 1
- e _/ tasr t_m:ﬂm_‘ tra ' /L L
— = tean
Ao-Ag ://‘: : m LRASE)VRESS m (;gISLFJiAEASNS
tasc fm-et i — twsn
Ve — ! t___f' .
WB/WE " tacs = tawn
Vie trns [ b "ROH‘l
_—— Vih —
DT/OE /
Vo — ] tesr| | tren
teHR
Vih — FSC torm NV AV AV N AV AV AV AV AV AV AT AN AW AW AV A AN AV AW AW AV AW W WA WAV AV AVAY Y
os# v - e e
}'-'—— toez ' toea t}'—- tore
torF =1 P 0EZ ~]
va%ao/%%) . \\::.: : K Py VALID DATA-QUT E—
e tan —=
. e o1z
LOAD COLOR REGISTER CYCLE
tre
| tras i
R_AS :\H - —ﬁl ‘
taco b trsn l-—tcPN A|
—_ - 3 teas
CAS \\/le - tasr traH \ \ / l f ’\_
AoAs Vis ROW ADDRESS
Vo —
twsn trwn [ towm ;\I]
wwe % N AR
THS [rCH
—— twecn -~
— Vin — toen
oTioE Vi trsr trem
fo -
DSF
Y torr H
w TN v VI dub oot o
I v = LARCOLOOCLRRQCA. TN AXAXCORCARRRAAR
Wo/DQq - (Delayed Write)
™Yo/ Vor = OPEN
|_OUT Voo — F—tps —{ I

{Early Write}

m Don't Care
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TIMING DlAGRAMS (Continued)
READ COLOR REGISTER CYCLE

trc .
ISR P —
TAS Vin — 3\ tras Zf
Ve T \
te tesk
s trco tasH = tcen —<{
TS o , fons /
A
Vi — tash . *
= lRaH —= l ]
Vi
AoAs " m ROW ADDRESS
Ve — —
trus trHp et | [
—_—— VIH - tROH
DT/OE .
Vi twsr thes
e trwH ~—| — b—t tRer‘ —-[
Vi T lrsr
f‘nw—‘1 torr__i
Vi —
l"tOE"“ }'———tosz———-—
f——tcac
Wo/DQg Von — E
ALl UTPUT
~AW4/DQs Vo — J VALID O E.__
thac
1
taz
FLASH WRITE CYCLE
tre
}"——tRP
— Viw = tRas
RAS " S f N
Vie —
tere tesn
= thco tasH l——‘ tepn —=

S \ A

task tRan

N AR R R R

tTHs |y ——-{ 1THH

I Rt
)
; Ve = i (R Y R R R
o oo, —m oATA RO ARIRAIAXIRIORKNR
~W3/DQ;s
out \\//: : OPEN
WM1 DATA CYCLE m Don't Care

Q Flash write Disable
| Flash write Enable
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TlMlNG DlAGRAMS (Continued)
BLOCK WRITE CYCLE

tac
- Ve - ———— [ tras d—
RAS v - . \ t:n | N
o v - y treo tCAS‘Rs r_ _—‘
I | S— / _ T\
tral —
R TR S Ty
twsn ‘—'I P—\ tawH tasc toan—=1
_— Vi — VAVAYAYAY AV AYAYAYAYAYAVAVAY \VAVAVAVA Y, \VAVAVAVY; \VAVAVAVAVAV AW, AV AVAVAVAWAVAY,
G
ww
* T
trsm tre ‘FHF
Vi tesc tern
1 e RN
Ftus=] =] tu( o, o
IN Vi — \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY, \VAY,
WO/[[; o Ve — WMIL'2 @ Column Select Data \2".’"".’"”.’””&.’.’&&“&"‘.‘.&W’
~W4/DQs
w207 ———
m Don't Care
1 WB/WE | *2 Wo/DQo-W3/DQ3 CYCLE
0 WM1 Data Masked Block Write
1 Don’t Care Block Write (Non Mask)

WM1 Data: 0. Write Disable
1: Write Enable

COLUMN SELECT DATA

Wo/DQo — Column 0 (Aic=0, Aoc=0)

W1/DQy — Column 1 (Aic=0, Aoc=1) wn/DQn
W2/DQ2 — Column 2 (Aic=1, Aoc=0} } = O: Disable
W3/DQ3 — Column 3 (Ac=1, Aoc=1) ) = 1: Enable
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TIMING DIAGRAMS (Continued)
PAGE MODE BLOCK WRITE CYCLE

trp
tRASP
RAS Vi — \—— tar ——«4

"
Vi toae e
tec tec tRsH——=1 tern
oo tegn ———{ t=tcp = ter =

_ - L teas —=| 1 PR 41-
e Vi d trap \\\' o \ “ \\' -

Vi — . ] 1 '

tasr| |tRant  tasc lean t;xsc"‘ | toan | trat

Vi —

Ag-Ag

oo trrs HH ] ] tasc ﬁ-ﬁ tean
CEIR ‘&’0’0’00’0’00’0’0’00’0’0’0’0’0’0’0’0’0’0’0’000’0’0’0’0’0’0’0’0’0’&

twset | trwn
e

trur—={ tern tesc | ftern tese| | toen
trsc | [- ._.—I __.1
oS . - W W W
|
Vi = ) ton ton
e tos tom tos | =1 tos | =
tus tuar:

/DQo Vi — ' N VAV NaVAvaV, VaAVAVAVAVAVAVAV AW, WAV,
e O . ) {, RBCRN_, RBERRERR
Colum/n Select Data Column/SeIect Data Column
Select Data

m Don't Care

*1 WB/WE | *2 Wo/DQo-Wa/DQ3 CYCLE
0 WM1 Data Masked Block Write
1 Don't Care Block Write (Non Mask)

WM1 Data: O: Write Disable
1: Write Enable

COLUMN SELECT DATA

Wo/DQp — Column 0 (Aic=0, Aoc=0)

W1/DQq¢ — Column 1 (Aic=0, Aoc=1) Wn/DQn
W2/DQz — Column 2 (Aic=1, Aoc=0) = 0: Disable
W3/DQ3z — Column 3 (Ac=1, Aoc=1) = 1: Enable
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TIMING DIAGRAMS (Continued)
READ TRANSFER CYCLE

tac
tras tre
_ Vi — B tam .|
RAS \ Z N
Vi — A
teap tesh
treo [
i
J— Ve — - tcas
CAS _/
Vi — 3
r=—— trao traL JI
L thsr tRan_| tasc o
Aohs T ROW 4" SAM START ADDRESS
Ve — ADDRESS - (pT)
Ag-Ag: TAP
twsr trwn

|
i BT
. ‘—) trre I
— " : trs triwm

taso

tesr tren

v, —
DSF "
VlL _
torr teso
v o — tasp
Wo/DQo " 3
~W3/DQ; Vi — 4
p=— trsp—e=t ri L
tsns tsce tsc Isce
" !
v, — Y
SC H 1/ l Inhibit Rising Transient Z \ /K_\_
Vi — ‘ST P oI P
tsos t50H tszs
VIH o~
IN H VALID N
B v — DATA-IN 4
!
SDQq tran tsca tsom
~8DQ3
LOUT Von — foan A vaup *X
Voo _. . paTa-ouT
trop
Vou — £
QsF on >§ TAP MSB (A8)
Voo — -

Note: SE=V,_ m Don't Care
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TIMING DIAGRAMS (continued)
REAL TIME READ TRANSFER CYCLE

RAS
CAS
Ac-Ae
WEB/WE
‘DT/OE
DSF
Wo/DQg

~W3/DQg

sC

l—- IN
SDQo
~SDQ3

Lo

QsF

Vin
Vi

Vin
A

VIH
Vie

Vin
ViL

tac
tra tre
\ tan | Zr-
‘ L N\
t tc‘sm
crP oo tR?H
\\ teas / /
i
le——tRAD tRaL flj
tasn tran [ tasc I—
* Row 4 O
ADDRESS SAM START ADDRESS(P) ‘\.mm.’tﬁ’f" ‘01,
Ag-Ag: TAP
twsh tawH fare
7z
F—* term tTRP
trs o —_ t”’—.i
tesm taFm

torF

1

—tscc
tsc_

N

tscp

1rs.

OPEN

trsp

P+1

tsca

tson

trop

VALID
DATA-QUT

X

VALID
s DATA-Ol

uT

VALID
DATA-OUT

VALID
DATA-OUT

X

VALID
\ DATA-OUT

X

New Row Data

Previous Row Data

TAP MSB (AB)

Note: SE=V,

Don’t Care

s v
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TIMING DIAGRAMS (Continued)

SPLIT READ TRANSFER CYCLE

_ VIH -
RAS

Vi —
CAS -

Vi~
Ao-Ag

L -
— ., —
wBwE "

-
—_—— 0V, =
DT/OE

Vi —

V\H -
DSF

Vi —
SC

Sale Von —
~8DQ Voo ~

Von —
QSF

Voo —

b~ trp —=

= thao tRaL
tesH

N

trsH

tasm taan tasc
~—— —tt— [ tcan —

SAM START )

m"?&":‘w‘,’ tADT:)(D%\!IEVSS ! L ADDRESS (n)

| 'W SR ﬂn‘* oA P
XERESEY

R I RN

tsm

tar

A

VAN A JAVAVAYA)

511 n+1 n+2 . . e 254

AVYAVAVAVAVAVAY
NENENENENENEN

55 n+256

(255) (n+256)  (n+257)  (n+258) (510} (511) (n)

510 511 n 1 N 253
(254) (255) (n+266) /\ (n+257) (509} (
\ ¥

™ tson ™|
o)

X [ o

]
L i
4

Z ZLower SAM 0-255

Upper SAM 256-511

Note: SE=Vi_ %

Dont’ Care

s v
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SAMSUNG ELECTRONICS INC
KM424C257

L7E D BM 79b4142 00Lb583 T11L EMSMGK

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
PSEUDO WRITE TRANSFER CYCLE

RAS
CAS

Ap-Ag

DSF

Wo/DQq
~W3/DQ3

sC

rIN

SDQp
~80Q3

L out

QsF

Vin — 3

Vi —

ViL T

Von —
Vo —

tere

tre

tras

trp——

tam

7

tesn

tasm

/ \

taco

tasr

b= traD

teas

N\

/

N

tran |

tasc

traL

toan ———i

ROW ADDRESS

s
SAM START ADDRESS(P)
k

twsr

trw

AgrAg: TAP

T,

\VA\

VAVAVAVAVAY/,

trs

trin

s

tesr

tren

n
o

torr

OPEN

tsrs

tsro
tsce

tscp Isc | tser |

SC

\

Inhibit Rising Transient

P+1

d

tagn

tsws

p——tspz

tsez

~ tsoo

t tson
508

tsca

VALID

fvaup Y
DATA-OUT L DATA-OUU
tsom

Va0

FAVAVAVAAY

R

VALID
DATA-IN
e

VALID
DATA-IN

tcap

I troo

OPEN

TA

X

P MSB (A8)

Serial Output Data

Serial Input Data

Don't Care

K0

L s uigg
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SAMSUNG ELECTRONICS
KM424C257

INC

L7E D

7964142 00Lb584 958 EESINMNGK

CMOS VIDEO RAM

TlMlNG D|AGRAMS {Continued)
WRITE TRANSFER CYCLE

tac
- tras tep
JRN— Vin — B tan -
RAS \
Vie —
tore tosn
trco thsH
I
— Vin — teas
CAS / \
Vie — *—tnw—-‘ ]
¢
tasr tran Lasc tRAL L
A5 Y Sp—
Vg — - X /AN VVYYYVYVYYYYY Y Y
Ag-Ag " Row SAM START ADDRESS Q."‘%.’%..‘.% % ’0"00"",
Vi — \ ACDRESS 4 - QAAAAAAAAAAAAANS
Ag~Ag: TAP
twsh tawn
——— Vik —
WB/WE
Vi =
trs trin
—— V\H
DT/OE
Vi —
tesr tReH
Vin —
DSF
Vi —
| tms |
torr tan
T
W%D%(é Vi ™ h E%‘A a} OPEN
~W3/DQs Vi — - tsro lsco
tsrs tscp tse tsce
le - iy P .
sSC j \ Inhibit Rising Transient
Vi — Isc X A
' tsw
tesr taEn
— Vin =
SE Ve —
* t 1 1s0m
505 tspH cap tsos

— \Z vauD
_ DATAIN
ViL

7

trao

R e e

OPEN

I_ N ViH
SDQg
~SDQ3
l_ Vo —
ouT
Voo —
Von —
QSF
Vou —

\

TAP MSB (A8)

Previgus —=——

Row Data

WMI DATA: O—Transfer Disable
1—Transfer Enable

New Row Data

@ Don't Care

s ueg
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SAMSUNG ELECTRONICS INC E7E D MM ?9b4142 DOLL585 894 EESMGK
KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

SPLIT WRITE TRANSFER CYCLE

tre

1
o Ve — RAS r
RAS \ j \
Vi — N
tere | [ tRao—
tan ———1
e Vi — - \ tea /
Vi — / trco -
traL —%

Ag-Az: TAP

twsa trwn

L s I R e
DT/OE ::" B

DSF

|

i |tws | tm

Wo/DQo Vi — :"H‘ wMi } OPEN

trsh

~W3/DQ3 Ve — o DATA
I511 n n+1 n+2 253 254 255 n+256
(255) (n+256) (n+257) {n+258) (509) (510) {(511) {n)
sc Vin —
Vi —
$DQg Vi — n e n+2 253 254 255 n+256
~SDQ;, v — (255) (n+256) (n+257) (n+258)/\ T (509) (510) (511) {n}

O
Vou — -
QSF
Voo — o o'
Z Z Lower SAM 0-255

Upper SAM 256-511

Don't Care
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SAMSUNG ELECTRONICS INC E7E D EE 7?9b41l42 001L58bL 720 EESMNGK
CMOS VIDEO RAM

KM424C257

SERIAL READ CYCLE (SE=V))

—= Vi
RAS
Vi —

trhs

trem

—

J— Vih —
OT/OE
Vie —

tsec tsce tsco tsce [ [
tse tsc tsc tsc tsc
v tsep tsce 4 | tscp tscp tsce 2
W - - n 1 n+2
sC Z n-2 \ n-1 n+ \ / \
Vi, — k
tsce tsca tsca tsca tsca tsca
tson tsomn tson tsom tson
SDQy, Vou — VALID ‘x VALID x VALID x VALID VALID vAUD |
~SDQ3 Voo — DATA-OUT DATA-QUT DATA-OUT DATA-OUT L DATA-OUT
n-2 n-1 n n+1 n+2

Note: SE=V)_

SERIAL READ CYCLE (SE Controlled Outputs)

—_— VIH -
RAS
' Vi —
trus trum

— — VIH -
DT/QE

ViL —

tsce Isce tsce tsce tsce
tse tsc tsc tsc tsc

. [0\ /[ /
sC

Vi — n-3 / n-2 L n-1 n n+1 n+2 L

t
tsce tsce d tsce tscp tsce
tsee

— Vin —
SE /

Vi —

VIH -
IN OPEN

T Vi — tsca tsca tsca tsea
SDQq [ t t tso
~EDQ, 50H se2 tsea soH SOH
|_ Von — VALID VALID VALID x VALID VALID
our -, DATA-OUT A\ DATA-OUT OPEN DATA-OUT DATA-OUT DATA-QUT
o. — E .
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don't Care
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SAMSUNG ELECTRONICS INC

KM424C257

G7E D EE 79b4142 001587 bb? EESMGK

CMOS VIDEO RAM

TlMlNG D'AGRAMS (Continued)
SERIAL WRITE CYCLE (SE Controlled Inputs)

8C

IN

SDQo
~8DQ3

L ouT

RAS
DT/OE
SC

80Qo
~SDQ;

VIH
ViL

Vin

Vie

—

trng
[ L trin ﬁ

RN

I tawr —

tsce tsce tsce tsce tsce
lsc tsc tsc tsc
—
- L !
/n—QX /n—1\ / n \ / n+1
TS(P ._-1 —_‘_’ ISC:‘ 1
P tawn tows ! SCP | —towin tsws
tsep —tsep f—
tswis

S | lsws |
tse ..._l_ tse -
tsos topH tsos tsom "31_)31 tspH
- \A" VALID VALID VALID
_ DATA-IN DATA-IN DATA-IN _¥
T n-2 (n—1) MASKED n (n+ 1) MASKED n+2
tsze tsze tsze
OPEN
SERIAL WRITE CYCLE (SE=Vy)
tras trin
tsce tsce tsce tsec tsce
tsc tse tsc tse tsc
- \ n-2 \ n-1 \ / n x n+1 x Z n+2
tson tsom tsoH tsomH
tscp tsce tsce tscp tsce [ tsce
tsps tsos tsps tsos tsps
- w VALID ;@{ VALD | VALID VALID §®§ VALID "5@(
i i - . DATA-
- DATA-IN 4 tDATA IN DATA-IN DATA-IN LATA IN
n-2 n-1 n n+1 n+2
Notza: SE=V_
Don't Care

e

= 1ms g
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SAMSUNG ELECTRONICS INC L?E D EE ?9b4l42 DOLL588 573 EESNGK
KM424C257 CMOS VIDEO RAM

PACKAGE DIMENSIONS
28-PIN PLASTIC SOJ

0.720 (18.29)
0.730 (18.54)
o Y S s G s 1 e O s e T e O o

0.395 {10.03)
0.405 (10.29)

§
| R SN N [ I (O S (Y [ N N | | D N N R

0.026 (0.66)
| 0.032 (0.81)

’ ’ 0.080 {1.27) “ 0015 (0.38)
b typ 1™ 0021 (053

28-PIN PLASTIC ZIP

| 1.435 (36.45)
‘ MAX

Units Inches (millimeters)

(STAND-OFF)

i

0.025 (0.64)
MIN

0.360 (9.14)
0.380 (9.65)
0.435 (11.05)
0 445 (11.30)

0.148 (3.76)

0.113 (2.87)
0.120 (3.05)
i

0.400 (10.16)
MAX

-

0322 &

0.338 o
<2
0
o

Uit LA AT

0.050 0.016 (0.41)
X + h———— _-—_—_—
(1.27) typ £ 0.010 0024 (0567)

I

1-(\\- MIN 0.100

0.009 (0.23)
0.013 (0.33)

=——0.100 (2.54) typ £ 0.010
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