SAMSUNG ELECTRONICS INC

This Materi al

KM424C257

E7E D

CMOS VIDEO RAM

256KX4 Bit CMOS Video RAM
FEATURES

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

e Performance

Parameter Speed -6 -7 -8

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

e 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 familar 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 1/O's are TTL level compatible. All
address lines and Data Inputs are latched on chip
to simplity system design. The outputs are
uniatched to allow greater system flexibitity.
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Pin Name Pin Function
SC Serial Clock
SDQo-SDQs3 ) Serial Data Input / Qutput
DT/OE Data Transfer / Qutput Enable
WB/WE Write Per Bit / Write Enable
RAS Row Address Strabe
CAS Column Address Strobe
Wo/DQo-W3/DQ3 | Data Write Mask / Input / Output
SE Serial Enable
Ao-As Address Inputs
Vce Power (+5)
Vss Ground
N.C. No Connection
DSF Special Function Control
QSF Special Flag Output
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PIN CONFIGURATION (Top Views)

28 Pin 400 mil SOJ

DSF
w3/DQ3
spQ2
vss
SDQO
DT/OE
W1/DQ1
N.C.

As
Vee

A
QsF
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FUNCTIONAL BLOCK DIAGRAM
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KM424C257 ) CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIn, VouTt —1to +7.0 v
Voltage on Vcc Supply Relative to Vss Vece -1 to +7.0 v
Storage Temperature Tstg —55 to +150 °C
Power Dissipation Ppo 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 ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voltage reference 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 ViH 2.4 — 6.5 v
Input Low Voltage Vi —-1.0 — 0.8 Vv

IN P UTI O UTP UT C U RR ENT (Recommended operating conditions unless otherwise noted.)

tem Symbol Min Max Unit
Input Leakage Current (Any Input O<ViN<6.5V, I —~10 10 A
all other pins not under test=0 volts.) it s
Output Leakage Current (Data out is disabled, _
0V<Vour<5.5V) fov 10 10 uA
Output High Voltage Level _
(RAM lon=—5mA, SAM lon=—2mA) Von 2.4 v
Output Low Voltage Level
(RAM loL=4.2mA, SAM loL=2mA) Vou - 0.4 v

CAPACITANCE (.=25°c)

item Symbol Min Max Unit
Input Capacitance (Ap-As) Cint 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, Cine 2 7 oF
DT/OE, 8E, SC, DSF)
Input/Output Capacitance (Wqo/DQg-W3/DQ3) Cba 2 7 pF
Input/Qutput Capacitance (SDQo-SDQ3) Csba 2 7 pF
Output Capacitance (QSF) CasF 2 7 pF
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KM424C257 CMOS VIDEO RAM

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 lcct 950 85 80 mA
(RAS and CAS Cycling @trc=min.) Active ICo1A 140 130 120 A
Standby Current*1 Standby lccz 5 5 5 mA
(RAS=CAS=DT/OE-WB/WE=ViH,DSF=ViL) | Active loc2A 50 45 0 A
RAS Only Refresh Current*1 Standby lecs 90 85 80 mA
(CAS=Vi, RAS Cycling @trc=min.) Active locsA 140 130 120 A
Fast Page Mode Current*1 Standby lcca 70 65 60 mA
(RAS=vw, CAS Cycling @trc=min.) Active lccaA 120 110 100 A
) CAS-Before-RAS Refresh Current*s Standby lccs 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active lccsA 140 130 120 mA
Data Transfer Current* Standby lcce 120 115 110 mA
(RAS and CAS Cycling @trc=min.) Active [y 170 160 150 A
Flash Write Cycle Standby lccr 20 85 80 mA
(RAS and CAS Cycling @trc=min.) Active Ice7A 140 130 120 mA
Block Write Cycle Standby lccs 100 95 90 mA
(RAS and CAS Cycling @trc=min.) Active lccsA 150 140 130 mA
Color Register Load or Read Cycle Standby lcce 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active lccoA 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 Icc1, lcca, address transition should be changed only once while RAS=ViL.

In icca, address transition should be changed only once while CAS=ViH.
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KM424C257 CMOS VIDEO RAM

AC CHARACTERISTICS (0°C<TA<70°C, Vcc=5.0V+10%, see notes 1,2)

- -7 -8
Parameter Symbol Unit| Notes
Min Max Min Max Min Max

Random read or write cycle time trRC 10 130 150 ns
Read-modify-write cycle time trRwe 155 175 20 ns

Fast page mode cycle time trc 40 45 50 ns

Fast page mode read-modify-write tPRWC 80 85 Qa0 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 | 311
Access time from CAS precharge tcPA 35 40 45 ns 3
CAS to output in Low-Z toz 3 3 3 ns 3
Output buffer turn-off delay torFF 0 15 0 15 (4] 15 ns 7
Transition time(rise and fail) 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) thasp | 60 100K 70 100K 80 100K ns

RAS hold time tRSH 20 20 20 ns

CAS hold time tcsH 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 | 11
CAS to RAS precharge time torp 5 5 5 ns

CAS precharge time 1oPN 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 1] 0 ns
Column address hold time tcan 15 15 15 ns
Column addrass 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 tres 0 0 0 ns

Read command hold referenced to CAS tRCH 0 0 0 ns

Read command hold referenced to RAS tRRH 0 0 0 ns

Write command hold time tweH 15 15 15 ns

Write command hold referenced to RAS twer 45 55 60 ns

Write command pulse width twe 10 15 15 ns

Write command to RAS lead time tRwL 15 15 20 ns

Write command to CAS lead time fowL 15 15 20 ns
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AC CHARACTERISTICS (Continued)

-6 -7 -8
Parameter Symbol Unit| Notes
Min Max Min Max Min Max

Data set-up time iDs 0 0 0 ns 10

Data hold time tDH 15 15 15 ns 10

Data hold referenced to RAS tOHR 45 55 60 ns

Wirite command set-up time twes 0 0 0 ns 8

CAS to WE delay tewo 40 45 45 ns 8

RAS to WE delay tRWD 85 95 105 ns 8

Column address to WE delay time tawo 55 60 85 ns 8

CAS setup time(C-B-R refresh) tcsm 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 toEA 20 20 20 ns

Qutput enable to data input delay toED 15 15 15 ns

Output buffer turn-off delay time from OE toez 0 15 0 15 0 15 ns

Output enable command hold time toeH 15 15 15 ns

Data to CAS delay tozc 0 0 0 ns

Data to output enable delay tozo 0 0 0 ns

Refresh period(512 cycle) tREF 8 8 8 ms

WE set-up time twsR 0 0 0 ns

WB hold time tRWH 10 10 15 ns

DSF set-up time referenced to RAS( | ) tFsR 0 0 o] ns

DSF hold time referenced to RAS( ) tFHR 45 55 60 ns

DSF hold time referenced to RAS(1) tAFH 10 10 15 ns

DSF set-up time referenced to CAS tFsc 0 0 0 ns

DSF hold time referenced to CAS tern 10 15 15 ns

Write per bit mask data set-up tMs 0 0 0 ns

Write per bit mask data hold tMH 10 10 15 ns

DT high set-up time tTHS 0 0 0 ns

DT high hotd time tTHH 10 10 15 ns

DT high set-up time ns 0 0 0 ns

BT low hold time e 10 10 15 ns

DT low hold ref to AAS(real time read transfer) tRTH 50 60 65 ns

DT low hold ref to CAS(real time read transfer) teTH 15 20 25 ns
Elow hold ref to col.addr.(real time read transfer) |  tatH 20 25, 30 ns

5E 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)

-6 -7 -8
Parameter Symbol Unit| Notes
Min Max Min Max Min Max

DT to RAS precharge time trep 40 50 60 ns

DT precharge time tp 20 20 25 ns
RAS to first SC delay{read transfer) RSD 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) tsks 30 30 30 ns

RAS to first SC delay time(serial input) tsro 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 transfer) tsbz 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 tsoH 5 5 5 ns

Seriat input set-up time tsos 0 0 0 ns

Serial input hold time tSDH 10 15 15 ns
Access time from SE tseA 15 20 20 ns 4
SE puise 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 ns

Serial write enable set-up time tsws 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 transfer 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 tcap 30 35 40 ns
RAS-QSF delay time tRQD 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.

. Vigmin) and Viymax) are reference levels for measur-

ing timing of input signals. Transition times are
measured between Virmn) and Vigmax), 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 level:VOH/VoL=2.0/0.8V

. SAM port outputs are measured with a load

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

. Operation within the taco(max) limit insures that

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

. Assumes that trcp2trcpimax).
. The parameters, torFimax), tOEZ(max). tsDZ(max) and

tsezimax), define the time at which the output.

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

8. twcs, trwp, tcwp and tawp are non restrictive

10.

operating parameters. They are included in the data
sheet as electrical characteristics only. [f
twcs2twesimin) the cycle is an early write cycle and
the data out pin will remain high impedance for the
duration of the cycle. If tcwo=tcwomn) and
trwD>tRwD(min) and tawo>tawpimin), 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 trrn 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

tRCD(max) can be met. trapmax) iS specified as a
reference point only. If trap is greater than the
specified trapmax) limit, then access time is con-
trolled by taa.

12. Assume tT=3ns
13. Recomended operating input condition.

24V _

0.8v__

3.0v

[0)%

i
|
- -

Input pulse levels are from 0.0V to 3.0Voits.
All timing measurements are referenced from ViL {(max)
and ViH (min) with transition time = 3.0ns

S sugg
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DEVICE OPERATION

The KM424C2567 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 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
a row 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 puise 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, trp, 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 trcp(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
treo{max) or if the column address becomes valid after
tran(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 difference betwegn_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-
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 'O’ 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 table for write-per-bit function

RAS TAS DT/OE ‘WB/WE wiiDQi FUNCTION
H H H * WRITE ENABLE
T\ " H . 1 WRITE ENABLE
0 INHIBIT WRITE

LSis ung
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D’EVICE 0PERAT|ON (Continued)
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 (Ao and A1) are internally controlled and
only the seven most significant column address (A2~Asg)
are latched at the falling edge of CAS.

Fiash 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
1/0O 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 (ViH) 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 tciz after the falling edge of CAS.
Invalid data may be present at the output during the time
after tcLz 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 operating 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
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. Itis 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).

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(tcsr) before RAS goes low
the on-chip refresh circuitry is enabled. An internal 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: It 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. Spilit 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 5E
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

s Toroe | T Function | ol | Senane | St
CAS | DT/IOE | WBIWE E DSF
H L H * L Read Transfer RAM—SAM 512X4 Input—Qutput
| H L L L L Masked Write Transfer | SAM—RAM 512X4 Output—*lnpu}
H L L H L | Pseudo Write Transfer — — Output—~Input |
H L H * H Split Read Transfer RAM—SAM 256X4 Not Changed
H L L * H Split Write Transfer SAM—RAM | 256x4 | Not Changed |

*: Don’t Care

DT/OE. When the transfer is completed, the SDQ fines
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 iow, .

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 V). or V|4 after the
8C precharge time tscp has seen satisfied, a rising edge
of the SC clock Until 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 Viy after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay tsro 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 halif
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 spilit 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
trst 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.
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DEVICE OPERATION

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.

(Continued)

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 1s assured.

Table 3. SPLIT REGISTER MODE

256 Columns 256 Columns

512 rows

L

[
7 v J
Active Non-Acti
//"//}%

{Senal R/W)

8DQ

{R/W Transfer)}

F Active SAM

LOWER SAM
UPPER SAM

QSF Level

- Low
HIGH

51y
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TIMING DIAGRAMS
READ CYCLE e -

—
AAS :": - \ n / N\
o Tosm teen
tren tasH ——I

~= ViH — t
= / we\Y L L1/ A
Vi ~— l=——taap A5G

ta;
A tRAL ——4
tRan
Vin — L
-A ROW
Ao-As e — ADDRESS ) COLUMN ADDRESS
- — - e tee
J ] thcs foan L—‘ﬂaﬂ——
wewe "
Vi — tron—=
}"ms‘ fn»m'-{ —[
— e Y —
e - /
v, —
- t fr-'nnl 1 I
Vi — FSR - Fsc U
DSF v RFH
[ ——
- L toEa
Vg — bzo —
IN 5 -
Vi — 4 = teac —  torr_
Wo/DQg toez
~Wa/DQj x":fcu
V. —_—
Loor ™ OPEN VALID DATA-OUT E_—
Voo — trac
tre
thas the
RAS Vi — 3 tan
Vi — N = J
e ——————tesn tepn
trcp tasu
Vin —
CAS VlH ; ' tasc toas / / x
w — AD P
tasr tran thaL {
= tcan —=1
Ac-hg VM T ROW COLUMN
Vi — ADDRESS ADDRESS

twsa ——-} l———i trwh _t—lg— }———— twen

V — W
WBWE '™ 1 WPB — twp ——
Vie —

P -
trus Ty SR = tCWL-—I ]

oTIoE ‘\:L - éééééy
Vin — tesr taen trsc torn \
o~ XXX 1 IR XX

tus —l [etos = ton —f

trur

Ve —
W _m wan oﬁm vau ot XXX X XXX XX TRTXXLT
"‘WﬂDZsUT :0" : L o OPEN

m Don t Care
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TIMING DIAGRAMS (continued)
WRITE CYCLE (OE CONTROLLED WRITE)

the

thp ———
-—tras
o Vin — lan F‘ﬂ
RAS
v — N _ | \
taco tasw PN
/ L taap g 252 \ \ ’cl r K
tasr tran —r
H tRaL
a0 o o YRR
o = ADDRESS ADDRESS AKX IIKXRAN)
twsh tawr I f— towe
= tawt
= =
Vi —

trhs ﬂ"wcn —-——| toen
= RO

an tares tesc | teew VAVAVAVAYAYAVAYAYAVAVAVAVAVAN
1
Vi —
Vi —
tms

J

CAS Vm —

'tw tos -——] l——tm—-l

™ Vi = VALID DATA IN
WM DATA
Wo/DQo Vi — g
~W3/DQs = —
L our Yoo OPEN
Voo —

READ-WRITE/READ-MODIFY-WRITE CYCLE

thwe

thas thp —=
Viy — B! tan
RAS \ \
Vi —

terr

tesn teen
taco tRsH
Vi — tcas
CAS / b tRAD ] \ \
Vi = t \
ASR RAH

trac

tascp— f——tcan
Ah, T " Row COLUMN
v = \_ ADDRESS ADDRESS

twsh tawn | tres b towt
I tewo e tawe
m/W_E V‘M m v
Vie —

PB tawo S twe
|—E— trem trwi ___I toen

Y r
T W
Vi —

terRr 1

tRen |
— tesm ~ tepm =
= m —m [
Va — |

T v T t
r—f tis | tan tozc — 1 oS, E——— towm
v, — tozo—— toga | OFC
I
Vie — b~ tcac — toez
Wo/DQo taa —~—1

~W3/DQs trac

-
Vor —

oo [ otiBur
i louz m Don't Care

ELECTRONICS

This Material Copyrighted By Its Respective Manufacturer



SAMSUNG ELECTRONICS INC G?E D WN 7964142 00LL571 2TT EESMGK
KM424C257 _ CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE READ CYCLE

'nnw tnp
- Vi o ————y .
RAS \ Z
Vo = 4%
tec tec F— tagn —= 4
I_‘C_RP_ e taco L top—] —tcp—| cey
—— tcast—= f—r1cas 56 — teas —=]
—_— Ve — T }
CAS
Vo — __c,w,__l
fasn tesu 0 ; by tRaL
ASC
tran ﬁ-j I-.'CAH— ol e tean—| 252 e toan -
Vi — ROW COLUMN COLUMM ¢ COLUMN
Ao-Ap v ADD ADDRESS ADDRESS \ ADDRESS
o= T 1 T T
] tacs tac: J_R_C_H_
tres trcu | tacH tRRH
4L

WB/WE Vi = i@
Vo —
trus tran

. — | /
DT/OE Vi / / /
Vi — l 44 ]
l tcrn tesc
tesh tren tesc | torm tesc
I = tcrn
A
DSF
Ve = g ! £+ .
—1tenr
tozo t
CPA tcpa
IN Vm = 46
[_ Vi — y toea tore toEa tore| toea torr
Wo/DQo teac toez teac torz teac toez
W,
~We/DGs = tan —=f b= taa — e tan —
I_ Vou — VALID VALID # vaLD
our v OPEN DATA-OUT E 3 DATA-OUT e DATA-OUT
o —
trac AJ
toz torz tez

m Don't Gare
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TlMlNG DlAGRAMS (Continued)

PAGE MODE WRITE CYCLE (EARLY WRITE)

Ao-As

WB/WE

DSF

IN

Wo/DQp
~W3/DQo

ouT

VlH
Vi

trase

— 1\ tar
— 4
tec teg
1 te
|—T— F=—— thco—T— tee ter [=—tRsn ™
- \)—— toas +— =—tcas 1 toas —— y
_ f __‘ij XL 3 X _/ \
% Lt - ta
I tosw Gan = tAL
tasr than  tasc toam tasc tasc | [~ toan—
- ROW COLUMN COLUMN COLUMN
_ ADD ADDRESS ADDRESS ADDRESS
[ L
b twer l= tweh e twen
twsk | tawn twes twen twc: twe
- & -1 WPB ~—twe M1 twe 1 twe
- L€
_J ¥ 3 }
t, _I -
tras trom towe | CwiL towe
l__. trwi
46
y .
'rnr‘\
trsr tren trsc term trsc tern tesc tcen
- Lid T
tms taan tos tom tos ton tps ton
- WM VALID VALID VALID
_ ' DATA IN _ DATA IN DATA IN

L——‘ toug ———————

OPEN +¥

m Dont Care
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TIMING DIAGRAMS (Continued)
PAGE MODE READ-MODIFY-WRITE CYCLE

N t
- Rase tre
— Vi — _“K tosH R—
R
AS v —
top 4 | 1
tocn we o pRWC o RsH
o Ve — tca: F& tcas teas
Vi —
1,
ASS tasc \ tasc towe
tRAH to to
tasa r=-toan — Al = tcan = ul F—tcan— =—tawL —
Ac-As Vim — ROW’ COLUMN COLUMN COLUMN
Vi — ADD ADDRESS ADDRESS ADDRESS
tawn t
RAL
‘WST ] twp twp twe o
—_——— Vi —
WB/WE " gqwes ? L l i
Vi tewo tewp tewo ——et
RWD
tram ],
trms
" .
Vi —
DT/OE " trrH
Vi —
=1t toen tern
trsc 1 -'r—
trsn | trsc tesc
t teen
DSF Vi =
Vo — L % Y ‘ T
tvu| | tozo tos L bzo tos DzO tos
! } T
toze tozc ¢
e ,t e toeo ton |17 toen ton OFD ton
Vi —
N wMm1
|— Vi — k I—- toga i toER
teac | |toez]  vALID VALID feac | 1loez  vaLiD
Wo/DQo = DATA-IN DATA-IN DATA-IN
~W3/DQy et n —=1 tas —{
L Vou — X \
out ;D ?—
Voo —
tanc VALID DATA-OUT VALID DATA-QUT
VALID DATA-OUT _—_I__ toz toz --—‘—
towz m Don't Care
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TIMING DIAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

tRas tre
RS \\2: : t S t t  d
—_ Vin — ih_—
oAS Vi ___/ N \ \j
I Y e S etate
—— Vi —
WB/WE Vi -
weE . 0K T
- TR
Nonn, :‘: ~ OPEN
CAS BEFORE RAS REFRESH
thp tre
L Voo — taas
RAS Vo — / F—lavcf . S tReG \__
cPN CSR #* tonm tcen icsr
s L Z _/ / 771{
e R R R ALHAK
e v DR R RS
" ’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’&’0‘0’0’0’0’0’0’0’0000000’0’0’0’0’0’0’0’

OFF

Wo/DQo~
Wa3/DQa

OPEN

ot

m DON'T CARE
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TlMlNG DlAGRAMS {Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tre
_— VlH - 'RAS
AS Vi —
t tepr —di
_\E‘i tomm err 4
Vik —
CAS teas
TN — 7
thar
tasc i\
= ICAH——
Vi —
Ao-Aa v GCOLUMN ADDRESS|
==
N tarn
AA
READ CYCLE tacs foxe taou
wawe "
ViL — tron
. toea
BY/OE Vi — N ,Z
Ve ~
’—— torr
~— terz togz —
wopgo- Vo —
WaDQ3 Vou OPEN VALID DATA-OUT E__
1
WRITE CYCLE woe | i -
wsR| [tRwH
P I ‘CWL
twes
TR TE Vin — ——twcn
n =
v L L ]
DT/OE "=
ViL - T
tms tMH tos }——'fun
woDQo ~ Vin — MASK SRR
W T R

READ-MODIFY-WRITE CYCLE

WB/WE

DT/3E

tawp

twsr| [tRwH tres to
H ]——_ }-—— WD twe
Vig —
v WPB teac
w =
taa
~ toea
VIH -
Vie — i } toeo
i ton
teac toez | tos
tez
(VOH_
Vo t 1
il Bt VALID DATA-OUT
Vin — MASK VALID
Vi — DATA-IN _J DATA-IN
N

DSF =DON'T CARE

R oonr cane
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T|M|NG DIAGRAMS {Continued)
HIDDEN REFRESH CYCLE thc tac

tras trp o tras Lis
_ Ve — T X :
RAS
Vie — \ z \‘ \

tcre T

=—"trco tRsn—=— — tcur l__qcm _.1
_— Vih ~ y
CAS / z
Vie — b tRAD {

tass taan tRaL

’-_"I =1 tcan
Vin = ROW COLUMN
Ao A Ve — | ADDRESS ADDRESS

l tasc

il

tee AH.ESR
l J
Vi thcs 8 = tawn
trns trin l Ft
ROH

—— Vi —
DT/OE " j

WB/WE

tesr| | trem
1 I
——tenr

Vi — tese £ \VAVaw; \VAVAVAVAVAY, \VAVAVAV WaVAY, YavaY
S 0 sl AR
toez toea tore

torr— ’—(— toez 1
caC.

Wo/DQq Von 3
~W3/DQ, Voo — VALID DATA-OUT {L
——m%
oz

LOAD COLOR REGISTER CYCLE

tRe
tras i

J— Vin — 3
RAS v~ N N\

[N

terp Toon
trco task t—ICDN —-—1

s Vin — 7 \ \ teas / f X_

Vi — tasr trar [

Vin
AoAs o ROW ADDRESS]

w

twsr trwh ‘ tow
ae— Y

_— Vi — b twp —=f
WB/WE S

Vi = trhs a0

o8 twen —

_ VH —
DT/OE v foeH

* tesh treu

g
|

torm

tos -—-i L—ton——
-~ Vin = [ coLon paTam {W’Wm’

. PAVAVAVAVAVAN
Wo/DQo Vi FAVAVAVAVAVAY
~W1/DQs Vo (Delayed Wnite)
" —
L OPEN
out Voo — | too—] I
VIN

COLOR DATA-IN

Early Wi
(Early Wrte) m Don t Care
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TlM'NG D|AGRAMS (Continued)
READ COLOR REGISTER CYCLE

tac
fo——tap

Ve — ———QN thas F

Vi —

RAS

test

Fﬁ- trco tasn  —a ] —-I

. Vin — \ tcas k
CAS i — / tasn . _.1 kS I l
- =1 ™ (Ran
Vin —

wo
trms r———-—— trmm [ I

— — VIH - tROH
DT/OE _

Vi twsa tacs

— _—, AI_‘._ ]t

- * 0
WB/WE Vi W tacH

Vie — 1

FSR then togpﬁ

Vo —
woT
}—log,\—- ’——tozz—‘—
Wa/DQop Von .
~W4/DQ; Vo — VAUID OUTPUT i-—
_]|

thac

tRas i
v | i
l—tﬂap— taco fosw tasH t—— teen —-1
e Vin
VIL
S R BRI
_— Vi
WB/WE v
D_TIO_E \\::? : M tesp trFH
DSF Ve ™
Vi = tms tan
[T VAV AV AN AW AW AW AW AW AW AW AW AN AW A N A A AW AN W AW AW AV AW AN W AW AV AW AT AV AW AVAVAVAY AV AV
F R 1 T
~Wo/0Q,
out \\//c;: : OPEN
WM1 DATA CYCLE m Don t Care
(o] Flash write Disable
1 Flash write Enable
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T'MING DIAGRAMS (Continued)
BLOCK WRITE CYCLE

trc
trp ——=—
. Vi = ——————y - Ras
e Vie = cre \—
nen tesm " l——lcpu~—|
—_ Vi — CAS
s w - —f — o N\ \ t f \
tasr tha o !
twsr ’—‘{ l‘——‘ tRwH tcan—=—
— — Vn — N A A A AT A A A A AT A A AV AT AV AV AV AV AV AN WAV AV AV AW AV AV AV AV AV AW AW AW AW AW AW AVAVAW AV AW AW A Y,
I I R
N trms Trmm
s TP
tesh tae L 'FHL
DSF Vi esc tcen
Vie —
MS ™ — MH fos low
™ Vi = h’twm.- : k;: setect Data [ IYIAKOOOOOOOOOOOOBOOOOOBOO)
B 2 Y et st ome R
~Wa/DQs Vou — I|: tonn
ouT Vo — OPEN
m Don’t Care
*1 WB/WE| *2 Wo/DQo-W3a/DQa 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 O (Aic=0, Agc=0)

W1/DQ¢ — Column 1 (Aic=0, Aoc=1) Wn/DQn
W2/DQ2 — Column 2 (Aic=1, Aoc=0) } = 0: Disable
W3/DQ3 — Column 3 (Aic=1, Aoc=1) = 1: Enable

L imsueg
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TIMING DIAGRAMS (continued)
PAGE MODE BLOCK WRITE CYCLE

tep
trase
RAS Vim — ‘ fAH-—“J
Vi tcrp ~
I—— tec ] 'pc—t—j be—— tasu teen
Trcol—— tesw cp cp
—_— Vi — t R = tcas tcas =——tcas ]
CAS RAD \\
Ve — b 8 ! \-L ;
¢
tash| |tram|  tasc tcan tasc 1 L___|CA" traL
Vi —
Ao-As " m ROW AC;-ACBW AC2-ACs AC2-ACs
Ve — L b
tyns trim tasc tean
mE X,
DT/
oF Vi~ twsa | trwr
— — V, -
WEB/WE V'" WPB "1
1. -
tesR ter toru tesc| |tern tese| [ tern
tse—{ 1= ] |
Ve — trFn.
Vi - : ton ton
f | tos tom tos | i tos | ==
MS !MH
Wao/DQo Vi — N """’v"" X v.v’v’v’v’v’v’v’v’vv
WMI*2
MWIDQs v, — 7 INOORARI 7 INOORXXXCAXXX)
Column Select Data Column/Select Data Column
Select Data
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: O: Write Disable
1: Write Enable

COLUMN SELECT DATA
Wo/DQp — Column 0 (Ac=0, Aoc=0)

W1/DQ1 — Column 1 {(Ac=0, Aoc=1) wn/DQn
W2/DQz — Column 2 (Ac=1, Aoc=0) = O: Disable
W3/DQ3 — Column 3 {Aic=1, Aoc=1) = 1: Enable
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TIMING DIAGRAMS (continuea)
READ TRANSFER CYCLE

e
tras o tqp et
Vin  — tam
N / N
Vi —
1\ tesw
CRP
taco thoH
i
. Vi — F teas
CAs _/
Vi — T
trao trRaL |
1 tasm laan_| tasc tomn
Aohs M T ROW /~ SAM START ADDRESS
Ve — ADDRESS - (P|)
Ac-Ag TAP
twsh trwh
— Vi ~
WB/WE
Ve —
I trre {
L '——frv——i
L s trw
- Vin — y,
DT/OE
ik — 2
tasp ——i
trsr trrn
Vy —
DSF "
Vie —
torr 1
cso
taso
Wo/DQq Vin = )
~Wo/DQ3 Ve —
_— tr5p—ei tsce
1srs tsce tsc tsce
]
Vi — ¥ (- § \
sc " ‘/ I Inhibit Rising Transient Z \ Z
Vi — 156[ P N—3 | Pu
ts0s | | tson tszs
N Vi — VALID 5
|_ e — DATA-IN 4
S0Qo trap tsca tson
~SDQg
1
L Von — it A vaLD
ouTt v a DATA QUT
o —
trao
Vou — o
QsF TAP MSB (A8)
Voo — A

Note SE=V, m Don t Care
@ -
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TIMING DIAGRAMS {Continued)
REAL TIME READ TRANSFER CYCLE

trc
taas [—
—_— Vin — ) tar
RAS \ / N
Vi — 7
& ‘c‘sn
CRP theo o
1
oA M \\ tos / /
Vo — 1]
—t trat -!
tasn tran tasc e
AH
Vi — ROW B § F Y AVAVAVAVAVAVAVAVAVAVAVAVAVAVAY,
Ao As ADDRESS SAM START ADDRESS(F) “”0’0‘0‘0’0"’0"””’0’0’0"’0”
Vi — h WANANAAAAANNANNNNNG
Ag-Ag TAP
twsr tawH tars {
—— VYn F
WB/WE
Vi —
’k tern trap
p—— t;
tres ™
—_— Vi — tath s
DT/OE v, /
L —
t t
Vm —- FSR RFH
DSF
Vi —
L—tom:
Wo/DQo Ve —
~W3/DQ;y Ve —
~——/tscc trsi t
tsc tscp =L
V, —_
sc " \ /
Vi — K \__1 P P+1
Vin —
IN OPEN
|_ viL — 1sca tsca
SDQg tson trap tson
~SDQ3
I_ out Von — VALID x VALID VALID VALID VALID
Voo — DATA-OUT DATA-QUT DATA-QUT DATA-OUT DATA OUT
Previous Row Data New Row Data
- a
asF Vou TAP MSB (A8}
Voo — e

Note §=V|L m Dont Care
w -
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KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)

SPLIT READ TRANSFER CYCLE

= tap ~=1

— Ve — thas
s N
Vi — b,

tcap

|=— trap trar
tosn

— F——tcas
CAS " \\ /
Vi — —— theo

thsk

tasn tran tasc

Tt = lean —=

Ve — e
ST 1 2 (G T
‘ Ao-A; TAP
twsn TRwn
Vi — VNN V’V \/ v.v‘v.v.v’v;
Vo - 2”.”A’2’2‘A’A A‘A’l’

s I

ters

WB/WE

AVAVAY ANNNNNNA

<
=
|

511 n n+1 n+2 254 255 n+256

(255) (n+256)  (n+257) (n+258) ' {(510) (511) (n)

SDQg You — 510 511 n n+1 o 253 254 255
~SDQs VoL — __(254) (255) (n+256) /\ (n+257) (509) (510) (511)
\ ! \

tsop ™1 tsap =
Fan

v X / X
SF
a Voo — O
Z KLower SAM 0-255

Upper SAM 256-511

Note: SE=V)_ m Dont Care

SC

ELECTRONICS
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SAMSUNG ELECTRONICS INC
KM424C257

b7E D

B 7964142 00Lb583 TL1L EESMGK

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
PSEUDO WRITE TRANSFER CYCLE

RAS
CAS
Ao-As
WB/WE
DT/OE

DSF

Wo/DQo
~“W5/DQs

Sc

rIN

SDQy
~SDQ;

L our

QSF

tac

tras

tar

tosm
tRsk

le——tRan

-

tea

N\

/

tasr than [

tral
sC

F=—o-tcan

twsh tawH

_
=

QELOEE0E0S

\VA!

TAYA

S N
fRow ADDRESS SAM START ADDRESS(P)
f N
AgAg. TAP

trs trin

tesr treH

OPEN

tsro t
sce

tsce tsc tsce

; P+1

: /‘ o \ Inhibit Rising Transtent \ /‘ , \\-
li ol RGN tswi
SR
tsop tsos tson
[~——tspz —
- tsez b aVAVAVAYAVAVAVAVAVAVAVAVAVAVAY,
A () .’ O/ VALID >®<VAUD
_ GBI oo DX e
tsca
4 N
DATA OUT DATA OUT) OPEN
tson tean
] troo
- TAP MSB (A8)

Senal Qutput Data  —————]

Senal Input Data

m Don’t Care

S

ELECTRONICS
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SAMSUNG ELECTRONICS INC G?E D ME 7964142 D0LLS584 958 EESMGK
KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)
WRITE TRANSFER CYCLE

tre
tras trp
R Vin — B tar A
RAS \ /|
Vie — =
tcrp tesn
taco lnsiu
o Vi — / \\ teas /
Vo — F=—trao
]
thaL
tasr traH tasc |
b2 toan —=
Ao A Vi T ROW SAM START ADDRESS |
8
Ve — \_ADDRESS ] \
Ao~vAs. TAP
twsr trwn
_— Vin —
WB/WE
VIL -
trs treH
—_—— Vin —
DT/OE
Vie —
lrsn taen
Vin T
DSF v
9 | [MSJ
torr tn
1
— B
Wo/DQo Vi WM1 OPEN
~Wa/DQ3 v — DATA -~ tsao tce ]
tshs tscp tsc | tscr |
Vin = o
sC Inhibit Rising Transient
Vi — tse 7
1 tsws
tesn tRer
— Vih —
SE
Vi — -
tspH
tsos tspH tcap [

|
= R R IS

\VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVANG SVIVET-SINNE
e UK R
SDQo A
~SDQs ROD
L Von —
out OPEN
Voo —
QsF Vor = ><F TAP MSB (A8)
Voo —
Previous F————= New Row Data
Row Data
WM! DATA O—Transfer Disable
1-+Transfer Enable m Don't Care
PSnmsuncg -
ELECTRONICS
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SAMSUNG ELECTRONICS INC B7E D M 7964142 001L585 A9y EESMGK
KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)

SPLIT WRITE TRANSFER CYCLE

DSF

w v 7N T
cAs treo \ !U‘b /
..'T_ tasc Lot 'RL —1]
Ao Row )@q Rores DR
Ag-A; TAP
wewe
DT/OE
tren tsm
l
R N s,

kMH
Wo/DQy Vi ‘*H WM R OPEN
~Wa/DQ3 Vi — LDATA "4
|511 n n+1 n+2 253 254 265 n+256
(255) (n+256) (n+257) (n+258) (509) {510) (511) {n)
Vin —

sc
Vi —

SDQg Vi — 75 n n+1 n+2
~8DQ; v — (255) (n+256) {(n+257) (n+258) N\
t.
v sop B ~ tsap
QsF om >§ 7’

Voo —
Z Z Lower SAM 0-255

Upper SAM 256-511

Don't Care

ELECTRONICS
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SAMSUNG ELECTRONICS INC L7E D EE 7964142 001bL58L 720 EESMGK
KM424C257 CMOS VIDEO RAM

SERIAL READ CYCLE (SE=V|L)

—_ V b
RAS " x /
Ve —

o R

tsce tscc tsce tsce tsce
tsc | tsc tsc tsc tsc
| tscp tscp tsce tsce tsce
c Viw — Z n—Z\ n_1 n n+1 \ n+2
Vi, — x
Iscp tsca tsca tsca tsca tsca
tsom tson tson tson tson
SDQo Von — VALID T VALID VALID i VALID VALID ) VALID
~SDQ, v DATA OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-QUT
oL -
n-2 n-1 n n+1 n+2

Note SE=Vi_

SERIAL READ CYCLE (SE Controlled Outputs)

— Vin —
RAS
: Vie —

oL XGOS XN

tsc tsc tsc tsc tsc

Vi — ¥
sc v, n-3 n-2 Z n-1 n \ n+t \ n+2
[ yt f E f
tsce
tsce

tsce tsce tsce tscp

Vin —

Vin —
N OPEN
l— Vi — tsca tsca tsca tsca
SDQo tsom tsez tsom tsom
~SDQ; tsea
L Vo — VALID VALID VALID VALID VALID
out v DATA-OUT DATA OUT OPEN DATA-OUT | DATA-OUT DATA-OUT
oL — p .
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT

m Don’t Care

ELECTRONICS
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SAMSUNG ELECTRONICS INC L?E D EE 7964142 0016587 bb? EESMGK
KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
SERIAL WRITE CYCLE (SE Controlled Inputs)

— V, p—

RAS " \, /
V\L -

s ‘— trom ‘1

—_—— V -
Ve —

— tsce tsce tsco tsce tsce !
tsc tsc tsc tsc tsc
56 Vin  — \ / n-2 / n-1 \ - \ ] n+1 K 7 n+2x
Vie — L_*
tsce tsce tsce
tsce r— tswir fsws] Mser 1--—tswm tsws tsce |
—tsep k——— - tser l—
tsws
p— Viw — L _ ot ] e t. ]
SE \ tswr tewis SWH twns 9 SWH
Vi — \. == .
tse ———.-1 tse tse
tsps tsom tsos tspH tsps tson
Vin VALID 0"""""""" VALID VALID M
IN N N - -
Ve — m DATA-IN OOHXXXNN. DATA-IN DATA-IN
- n-2 (n—1) MASKED n (n+1) MASKED n+2
SDQo taze tse tsze
~SDQ,
Vo —
L out o OPEN

SERIAL WRITE CYCLE (SE=V).)

J— Vi —
RAS
Vie —

trus trHm
VIN _
DT/OE
VYL -
tsce tsco tsce tsce tsce |
tsc tsc tsc tsc tsc
sc Vi *—\ Z n-2 z n-1 \ T{% n+1 LT*QX
V, — 4
" tson tsom tson tspr
tsce tsce tsce tsce tsce tscp
tsos tsos tsos tsos tsos
SDQo Vi — VALID VALID 1 VALID ] VALID VALID R
~8DQ, Vi — DATA-IN 4 DATA-IN DATA N DATA-IN \ DATA-IN
n-2 n-1 n n+1t n+2

Notz: SE=Vi_

m Don't Care
ELECTRONICS
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SAMSUNG ELECTRONICS INC G7E D EM 7964142 O0LL588 5T3 EESMGK
KM424C257 CMOS VIDEO RAM

PACKAGE DIMENSIONS
28-PIN PLASTIC SOJ Units Inches (millimeters)

(STAND-OFF)

‘ 0720 (18.29) 0025 (0 64)
0.730 (18.54) MIN

s N O e N s e N Y s O s 5 s s O s 6 s I

=l — sla
g\g TIg &8
2l ee c|z
= o
88 818 8%
olo ®io ole

| S U SN S A S [ N [y S S [ N S [y |

0026 (0 66) 0.148 (3.76)
0032 (0.81) MAX

| l 0.050 (127) ‘ 0015 {0 38)
P typ | 0021 (0.53)

28-PIN PLASTIC ZIP

i : S5
TR o

§ 0009 (0 23)

0.013 (0 33
0100 (254) typ = 0 010

NI
Jr

)

0.016 (0 41)
0050 (127) typ + 0 010 0024 (061)

ELECTRONICS
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