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CMOS VIDEO RAM

256K x 8 Bit CMOS Video RAM

FEATURES

¢ Dual Port Architecture
256K x 8 bits RAM port
512 x 8 bits SAM port
+ Performance range:

Speed| _g | —g | —10
Parameter
RAM access time (trac) B80ns | 80ns [100ns
RAM access time (tcac) 20ns | 20ns | 25ns
RAM cycle time (tac) 120ns |150ns |180ns
RAM page mode cycle (tec)| 40ns | 50ns | 60ns
SAM access time (tsca) 15ns | 20ns | 25ns
SAM cycle time (tscc) 18ns | 25ns | 30ns
RAM active current 100mA | 80mA! 70mA
SAM active current 50mA | 40mA| 35mA
* 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)

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

Common Data /O Using three state RAM OQutput

Control

All Inputs and Outputs TTL and CMOS Compatible

Refresh: 512 Cycles/8ms

Single +5V =10% Supply Voltage

Plastic 40-Pin 400 mil SOJ and 475 mil ZIP

40/44-Pin Plastic TSOP (Type 1)

GENERAL DESCRIPTION

The Samsung KM428C256 is a CMOS 256K x 8 bit
Dual Port DRAM. It consists of a 256K x 8 dynamic ran-
dom access memory (RAM) port and 512 x 8 static serial
access memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer be-
tween the ports.

The RAM array consists of 512 bit rows of 4096 bits.
It operates like a conventional 256K x 8 CMOS DRAM.
The RAM port has a write per bit mask capability.

The SAM port consists of eight 512 bit high speed
shift registers that are connected to the RAM array
through a 4096 bit data transfer gate. The SAM port has
serial read and write capabilities.

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

Refresh is accomplished by familiar DRAM refresh
modes. The KM428C256 supports RAS-only, Hidden, and
CAS-before-RAS refresh for the RAM port. The SAM port
does not require refresh.

All inputs and I/O's are TTL and CMQS level compat-
ible. All address lines and Data Inputs are latched on
chip to simplify system design. The outputs are un-
latched to allow greater system flexibiliy.

Pin Name Pin Function
SC Serial Clock
SDQy-SDQy Serial Data Input/Output
DTV/OE Data Transfer/Output Enable
WB/WE Write Per Bit/Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
DSF Special Function Control

Wo/DQo — W,/DQy

Data Write Mask/tnput/Output

SE

Serial Enable

Ag-As Address Inputs
QSF Special Flag Output
Vee Power (+5V)

Vss Ground

N.C. No Connection
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PIN CONFIGURATION (Top Views)

40 Pin 400 mil SOJ

Veer Vssi
SC 39] spQ;
SDQo SDQg
SDQ, 8DQs
8DQ, SDQy
SDQ, [35] 5E
DT/OE [34] w,/DQ;
Wo/DQo [33] We/DQg
W,/0Q, 2] Ws/DQs
W2/DQ2 W./DQy
W3/0Q; Vesz
WB/WE 28] DSF
Vss4 28] NC
RAS 27] CAS
Ao 5 QSF
Az 25] Ao
Ag 24] A
As 23] A
Ag 22] As
Veez [20] [21] Vss3

40/44 Pin 400 mil TSOP I

Vees
SC
SDQg
SDQy
SDQ2
SDQ3
DT/OE
Wy/DQg
W4/DQ,
W3z/0Q3
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Vss1
SDQ7
SDQg
SDAs
SDQ4
SE

40 Pin 475 mil ZIP
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Wr/DQ7
We/DQg
Ws/DQs
Wa/DQg

Vss2
DSF
N.C.
CAS
QSF
Ao
Aq
Az

A3
Vssa
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FUNCTIONAL BLOCK DIAGRAM
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PRELIMINARY
KM428C256 CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*
ltem Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vins Vour -1to +7.0 v
Voltage on Vcc Supply Relative to Vss Vee -1to +7.0 A
Storage Temperature Teg -55to +150 °C
Power Dissipation Po 1 W
Short Circuit Output Current los 50 mA

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

RECOMMENDED OPERATlNG CONDIT'ONS (Voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 \
Ground Vss 0 0 0 \
Input High Voltage Vi 24 — 6.5 \
Input Low Voltage Vi -1.0 — 0.8 Vv

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
) KM428C256

Parameter (RAM Port) SAM Port Symbol p 3 10 Unit
Operating Current* Standby Joct 100 80 70 mA
(RAS and TAS Cycling @tac=min.) Active locr A 130 120 110 mA
Standby Current Standby locz 10 10 10 mA
(RAS =CAS =Vy) Active loce A 50 40 35 mA
RAS Only Refresh Current* Standby lecs 90 80 70 mA
(CAS =Vyy, RAS Cycling @trc=min.) Active locs A 130 120 110 mA
Fa_st Page Mode Current* Standby |c;c,4 70 60 50 mA
(RAS =V, CAS Cycling @tec =min.) Active lecs A 110 100 90 mA
CAS-Before-RAS Refresh Current* Standby becs 90 80 70 mA
(RAS and CAS Cycling @tec = min.) Active leos A 130 120 110 mA
Data Transfe_rCurrent' Standby |cos 120 110 100 mA
(RAS and CAS Cycling @trc = min.) Active loce A 160 150 140 mA
Hﬁh Write Cycle standby |cc7 90 80 70 mA
(RAS and CAS Cycling @trc=min.) Active lecr A 130 120 110 mA
Block Write Cycle Standby lecs 100 90 80 mA
(RAS and CAS Cycling @tre = min.) Active lccs A 140 130 120 mA
Color Registér Load or Read Cycle Standby leco %0 80 70 mA
(RAS and CAS Cycling @tac=min.) Active lcco A 130 120 110 mA

* NOTE: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output
open. Icc is specified as average current.
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KM428C256 CMOS VIDEO RAM

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

Item Symbol Min Max Unit

Input Leakage Current (Any Input 0<Vin<6.5V, | —10 10 A
alt other pins not under test=0 volts.) " w
Output Leakage Current (Data out is disabled, _
OV <Vour<6.5V) loL 10 10 A
Output High Voltage Level _
(RAM lon = —2mA, SAM low = — 2mA) Von 24 v
Qutput Low Voitage Level _
(RAM lo. = 2mA, SAM lo, = 2mA) Vou 04 v
CAPACITANCE .=25°c)

Item Symbol Min Max Unit
Input Capacitance (Ap-Ag) Cmi — 6 pF
Input Capacitance c _ 7 oF
(RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) "2
Input/Qutput Capacitance (Wo/DQo-W+/DQ7) Coa — 7 pF
Input/Qutput Capacitance (SDQy-SDQy) Csoa — 7 pF
Qutput Capacitance (QSF) Cosr — 7 pF

AC CHARACTERISTICS (0°C<T,<70°C, Voc=5.0V £ 10%. See notes 1, 2)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max
Random read or write cycle time tre 120 150 180 ns
Read-modify-write cycle time trwe 170 205 245 ns
Fast page mode cycle time trc 40 50 60 ns
Fast page mode read-modify-write teawe 95 105 125 ns
Access time from RAS trac 60 80 100 ns | 3,4
Access time from CAS teac 20 20 25| ns 4
Access time from column address tan 30 40 50 ns | 3,11
Access time from CAS precharge tcea 35 45 55| ns 3
CAS to output in Low-Z towz 5 5 5 ns 3
Qutput buffer turn-off delay torF 0 25 4] 25 0 30| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time tp 50 60 70 ns
RAS pulse width tras 60 | 10,000 80 | 10,000 100 | 10,000 ns
RAS pulse width (Fast page mode) trase 60 | 100,000 80 |100,000| 100 [100,000| ns
RAS hold time thsH 20 20 25 ns
CAS hold time tesu 60 80 100 ns
CAS pulse width teas 20 10,000 20 10,000 25 | 10,000 ns
RAS to CAS delay time taco 20 40 25 55| 25 75| ns | 56
RAS to column address delay time trap 15 30| 20 401( 20 50| ns 11
Pt
h SAMSUNG 1027
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KM428C256 CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max
CAS to RAS precharge time toae 5 5 5 ns
CAS precharge time teen 10 10 15 ns
CAS precharge time (Fast page) tee 10 10 15 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time than 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcan 15 15 20 ns
Column address hold referenced to RAS | tan 55 65 75 ns
Column address to RAS lead time trar 30 40 50 ns
Read command set-up time thcs 0 0 0 ns
Read command hold referenced to CAS | tacw 0 0 0 ns 9
Read command hold referenced to RAS | trgu 0 0 0 ns 9
Write command hold time twen 15 15 20 ns
Write command hold referenced to RAS | twca 55 65 75 ns
Write command pulse width twe 15 15 20 ns
Write command to RAS lead time trwL 20 20 25 ns
Write command to CAS lead time tow 20 20 25 ns
Data-in set-up time tos 0 0 0 ns 10
Data hold time ton 15 15 20 ns | 10
Data hold referenced to RAS tona 55 65 75 ns
Write command set-up time twos 0 0 0 ns 8
CAS to WE delay towo 50 50 60 ns 8
RAS to WE delay tawo 90 110 135 ns 8
Column address to WE delay time tawo. 60 70 85 ns 8
CAS set-up time (C-B-R refresh) tesn 10 10 10 ns
CAS nhold time (C-B-R refresh) tonm 15 15 20 ns
RAS precharge to CAS hold time trec 0 0 0 ns
RAS hold time referenced to OE tron 20 20 20 ns
Access time from output enable toea 20 20 25 ns
Output enable to data input delay toep 15 15 20 ns
Qutput buffer turnoff delay from OE toez 0 20 0 20 0 25 ns 7
Qutput enable command hold time toen 20 20 25 ns
Data to CAS delay toze 0 0 0 ns
Data to output enable delay tozo 0 0 0 ns
Refresh period (512 cycles) trer 8 8 8 ms
WEB Set-up time twsr 0 0 0 ns
WB hold time trwn 15 15 20 ns
DSF set-up time referenced to RAS (I) | trsr 0 0 0 ns
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AC CHARACTERISTICS (Continued)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max
DSF hold time referenced to RAS (1) tenr 55 65 75 ns
DSF hold time referenced to RAS treu 15 15 15 ns
DSF set-up time referenced to CAS tesc 10 10 10 ns
DSF hold time referenced to CAS torn 15 15 15 ns
Write per bit mask data set-up tus 0 0 0 ns
Write per bit mask data hold tmu 15 15 20 ns
DT high set-up time trus 0 0 0 ns
DT high hold time trum 15 15 15 ns
DT low set-up time trs 0 0 0 ns
DT low hold time trn 15 15 15 ns
(real time read transfon t | 60 70 80 ns
(?:a:ot?mgo:ga:jeft rtz?n scfgg tomu 18 25 30 ns
(Real time road tranater taw | 25 30 3 ns
3E set-up referenced to RAS tesr 0 0 0 ns
5E hold time referenced to RAS tren 10 10 15 ns
DT high to RAS precharge time trap 50 60 70 ns
DT precharge time trp 18 25 30 ns
RAS to first SC delay (read transfer) trso 60 80 100 ns
CAS to first SC delay (read transfer) teso 30 40 50 ns
(C'Egal\.dAt?:r:.s ::r)flrst SC delay thso 35 45 55 ns
Last SC to DT lead time trsy 5 5 5 ns
DT to first SC delay (read transfer) trsp 10 10 15 ns
Last SC to RAS set-up (serial input) tshs 18 25 30 ns
RAS to first SC delay time (serial input) | tsep 18 25 30 ns
RAS to serial input delay tsoo 30 40 50 ns
ﬁ)ilﬂd%uuﬁggi:;ﬁ;?;;f delay from RAS tsoz 10 30 10 40 10 50 ns 7
Serial input to first SC delay tezs 0 0 0 ns
SC cycle time tscc 18 25 30 ns
SC pulse width (SC high time) tsc 7 10 10 ns
SC precharge (SC low time) tace 7 10 10 ns
Access time from SC tsca 15 20 25 ns 4
Serial output hold time from SC tson 5 5 ns
Serial input set-up time tsos 0 0 ns )
Serial input hold time tson 15 15 20 ns
Access time from SE tsea 15 20 25 | ns 4
23 1
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AC CHARACTERISTICS (continued)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max
SE pulse width tse 15 20 25 ns
SE precharge time tser 15 20 25 ns
Serial out buffer turn-off from SE tsez 0 15 ] 15 0 20 | ns 7
Serial input to SE delay time teze 0 0 0 ns
Serial write enable set-up tsws 5 5 5 ns
Serial write enable hold time tswH 15 15 15 ns
Serial write disable set-up time tswis 5 5 5 ns
Serial write disable hold time tswin 15 15 15 ns
Split transfer set-up time tsrs 18 25 30 ns
Split transfer hold time tstH 18 25 30 ns
SC-QSF delay time tsao 16 20 25 | ns
DT-QSF delay time trap 16 20 25 | ns
CAS-QSF delay time tcap 35 40 50 | ns
RAS-QSF delay time trap 60 80 100 | ns

NOTES

1.

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

. Viu(min} and V,(max) are reference levels for meas-

uring timing of input signals. Transition times are
measured between Viy(min) and V,(max) and are
assumed to be 5ns for all inputs.

. RAM port outputs are measured with a load equiva-

lent to 2 TTL loads and 100pF.

achieves the open circuit condition and is not refer-
enced to Vou OF Vo,

. twes, trwos towo and tawp are non restrictive operat-

ing parameters. They are included in the data sheet
as electrical characteristics only. If twes > twes{min)
the cycle is an early write cycle and the data out-
put wifl remain high impedance for the duration of
the cycle. f towp > town(min) and tewp > trwo(min) and
tawp2>tawo{min), then the cycle is a read-write cycle
and the data output will contain the data read from
the selected address. If neither of the above con-
ditions are satisfied, the condition of the data out

4. SAM port outputs are measured with a load equiva- is indeterminate.
lent to 2 TTL loads and 30pF. Doyr comparator lev- 8. Either tacw or tran must be satisfied for a read
el: VoulVoL =2.0/10.8V. cycle.

. Operation within the tacp{max) limit insures that

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

. Assumes that trco taco{max).
. The parameters, tor{max), toe{max), tspAmax) and

tsez(max), define the time at which the output

10.

11.

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

Operation within the tgap(max) limit insures that
taco(Mmax) can be met. taap(max) is specified as a
reference point only. If taap is greater than the
specified trap(max) limit, then access time is con-
trolled by taa.

#£ SAMSUNG
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DEVICE OPERATIONS

The KM428C256 contains 2,097,152 memory locations.
Eighteen address bits are required to address a partic-
ular 4-bit word in the memory array. Since the
KM428C256 has only 9 address input pins, time mul-
tiplexed addressing is used to input 9 row and 9 column
addresses. The multiplexing is controlled by the timing
relationship between the row address strobe (RAS), the
column address strobe (CAS) and the valid row and
column address inputs.

Operation of the KM428C256 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 KM428C256 cy-
cle in which a memory location is accessed. The specif-
ic type of cycle is determined by the state of the write
enable pin and various timing relationships. The cycle
is terminated when both RAS and CAS have returned
to the high state. Another cycle can be initiated after
RAS remains high long enough to satisfy the RAS
precharge time (tse) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by taas{min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device oper-
ation and data integrity. Once a cycle is initiated by
bringing RAS low, it must not be aborted prior to satis-
fying the minimum RAS and CAS pulse widths. In ad-
dition, a new cycle must not begin until the minimum
RAS precharge time, tsp, has been satisfied. Once a cy-
cle begins, internal clocks and other circuits within the
KM428C256 begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining WB/WE high
during a RAS/CAS cycle. The access time is normally
specified with respect to the falling edge of RAS. But
the access time also depends on the falling edge of CAS
and on the valid column address transition. If CAS goes

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

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

The KM428C256 has common data I/O pins. The DT/OE
has been provided so the output buffer can be precise-
ly controlied. For data to appear at the outputs, DT/OE
must be low for the period of time defined by toga-

Write

The KM428C256 can perform early write and read-
modify-write cycles. The differece between these cycles
is in the state of data-out and is determined by the tim-
ing relationship between WB/WE, DT/OE and CAS. In
any type of write cycle Data-in must be valid at or be-

fore 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 alt memory cells within a select-
ed 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 se-
quential row addresses for the same page.

Write-Per-Bit

The write-per-bit function selectively controls the inter-
nal write-enable circuits of the RAM port. When WB/WE
is held ‘low’ at the falling edge of RAS, during a ran-
dom 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 cir-
cuits are disabled and new data will not be written.

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

RAS CAS DT/OE WB/WE Wi/DQi FUNCTION
H H H * WRITE ENABLE
_L 1 WRITE ENABLE
H H L -
0 WRITE MASK

4.
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DEV'CE 0PERAT|ONS (Continued)

Block Write o
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 de-
termines whether or not the /0 data mask is enabled
as write perbit function. At the falling edge of CAS, the
starting column address pointer and column mask data
must be provided. During a block write cycle, the 2 least
significant column address (AC and A1) are internally
controlled and only the seven most significant column
address (A2-A8) are latched at the falling edge of CAS.

Flash Write

Flash write is mainly used for fast clear operations in
frame buffer applications. A flash write cycle is per-
formed by hoiding 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 KM428C256 has a three-state output buffers
which are controlled by CAS and DT/OE. When either
CAS or DT/OE is high (Vi) the output is in the high im-
pedance (Hi-2) state. In any cycle in which valid data
appears at the output the output goes into the low im-
pedance state in a time specified by te.z after the fall-
ing edge of CAS. Invalid data may be presented at the
output during the time after to; and before the valid
data appears at the output. The timing parameters tcac,
trac and taa specify when the valid data will be present
at the output. The valid data remains at the output un-
til CAS returns high. This is true even if a new RAS cy-
cle occurs {(as in hidden refresh). Each of the
KM428C256 operating cycles is listed below after the
corresponding output state produced by the cycle.

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

Refresh

The data in the KM428C256 is stored on a tiny capaci-
tor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain data in-
tegrity it is necessary to refresh each of the 512 rows
every 8ms. Any operation cycle performed in the RAM
port refreshes the 2048 bits selected by the row address-
es or an on-chip refresh address counter. Either a burst
refresh or distributed refresh may be used. There are
several ways to accomplish this.

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

CAS-before-RAS Refresh: The KM428C256 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 (tcss) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address coun-
ter which is then internally incremented in preparation
for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the TAS active time and cycling RAS.
The KM428C256 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 KM42BC256 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

1. Normal Write/Read Transfer (SAM—~RAM/RAM—
SAM.)

2. Pseudo Write Transfer (Switches serial port from seri-
al 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-
transter is accomplished by holding CAS high, DT/OE
low and WB/WE high at the falling edge of RAS. The
row address selected at the falling edge of RAS deter-
mines the RAM row to be transferred into the SAM.

¢ SAMSUNG
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DEVICE OPERATIONS (continued)

The actual data transfer completed at the rising edge
of DT/OE. When the transfer is completed, the SDQ lines
are set into the output mode. In a read/real-time read-
transfer cycle, the transfer of a new row of datais com-
pleted at the rising edge of DT/OE and becomes valid

Table 3. Truth Table for Transfer Operation

and SE high at the falling edge of RAS. The pseudo write
transfer cycle must be performed after a read transfer
cycle if the subsequent operation is a write transfer cy-
cle. There is a timing delay associated with the switch-
ing of the SDQ lines from serial output mode to serial

N RAS Falling Edge Functi Transfer | Transfer | SAM Port |
— o T __ unction . . . 1
CAS DT/OE | WB/WE SE DSF Direction | Data Bits Mode ;
! | |
) H, 7L ‘ ,H, ) ngilan§fgf RAM—SAM ' 512x8 . Input—COutput
B H,, L ) L Maslieg Wr@!gﬁ]ﬁrfapﬂsrffr SAM—-RAM | 512x8 ' Output—Input
H L L ] P?S“’!?,Wﬂte Transfer — — Output—Input
H ) 7L e H ) Split Read Transfer RAM—-SAM | 256x8 | Not Changed
H L L Split Write Transfer ; SAM—RAM | 256x8 | Not Changed

*: Don't Care

on the SDQ lines after the specified access time tgca
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 or RAM
array. A write transfer is accomplished by CAS high,
DT/OE low, WB/WE low and SE low at the falling edge
of RAS. The row address selected at the falling edge
of RAS determines the RAM row address into which the
data will be transfered. The column address selected
at the falling edge of CAS determines the start address
of the serial pointer of the SAM. After the write trans-
fer is completed, the SDQ lines are in the input mode
so that serial data synchronized with SC can be load-
ed. When two consecutive 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 cons-
tant Vv, or Vy, after the SC precharge time tgce has been
satisfied, a rising edge of the SC clock until after a speci-
fied delay tasp from the falling edge of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines
from serial read mode to serial write mode. It doesn’t
perform data trnasfer. A pseudo write transfer is accom-
plished by holding CAS high, DT/OE low, WB/WE low

input mode. During this period, the SC clock must be
held at a constant V,_or V, after the tsc precharge time
has been satisfied. A rising edge of the SC clock must
not occur until after the specified delay tasp from the
falling 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 trans-
fer 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 initialed, a transfer
occurs between the memory array and either the high
half or the low half register, depending on the state of
most significant column address bit (A8) that is strobed
in on the falling edge of CAS. if A8 is high, the transfer
is to the high half of the register. If A8 is low, the trans-
fer is to the low half of the register. Use of the split
register mode read transfer feature allows on-the-fly read
transfer operation without synchronizing DT/OE to the
serial clock. The transfer can be to either the active half
or the inactive half register. If the transfer is to the ac-
tive register, with an uninterrupted serial data stream,
then the timings trg. and trsp must be met.

In write transfer 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.

t SAMSUNG

1033




SANMSUNG ELECTRONICS INC GYE D EE 79b4l42 0013870 334 ERSINMGK
PRELIMINARY

KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS

trc
READ CYCLE
tras trp
Vin — t
RAS \ * \
L
1,
cae . )
trco tasn oPN

Vi —
CAS " 7 , \ toas / /
Vb — taen | f—tow AsC i
y trean tRAL———l
A H o~ ROW )
Ao-Ag Vi — m ADDRESS COLUMN ADDRESS

J | [ tepn —a]  S— tacwH
tres I—— trRRH —=

—_ Viy —
T e RS
Vi — b tron —|

trns =1 ﬁnn‘lj
— — VIH - .
DT/QE /
Vi — ]
1
e s 1, = -“C'FH—"
DSF A
Vie —
v "tz | toea)
H — NNV VVVVVYVYY
OOCRAK OO
e - QOGN s
W 1107 tan fozz
Von — ,’tCLZ
I_ ouTt OPEN VALID DATA-QUT E—
Voo — trac

tae

tras —
RAS  Vw — :S tag
Vi — J \
tos
= tesn teen
trco tasm
CAS Vin — tasc ——tcas
Vo — —trao §
tasm tnaH traL {
= toan —=
Ache M T ROW COLUMN
Vi — ADDRESS ADDRESS
twsr l-—-——- trwh —t—“l’&-— |-__ twen
= Vi —
L —

l___!ms trin {ww:: P tCWL‘J _'l

1

Vin — il tesc forn VA A A Y A Y Y A AN Y Y AV A Y AV AV AV AW A VAV AVAVAY WA Y,
o~ SO 1[I BRI
tus -—-| [ et tog f=— ton—d

Vin — \VAVAVAVAVAVAVAVAVAVAVAVAY, \VAVAVAVAVAVAVAY,
v e e T R i
Nwi/_D?)?UT XOH : I-_— o — OPEN

¢ SAMSUNG |
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SAMSUNG ELECTRONICS INC LYE D WM ?9Lulu2 0013871 270 EESMGK
PRELIMINARY

KM428C256 CMOS VIDEO RAM

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

T.—77 —tac

trp

thrs JT
—_ VlH —_ p| tAR
RAS N\
Vie — t —
crP oo 7 -
tron ths
CAS VW — thse tc
; t=— trap |
Viu tasR tran T
RAL
tcan
Vin — ROW COLUMN
Aohe _m ADDRESS L ADDRESS
twsr trwn ' towL
b—tawL
WerwE Y — L e
VlL -
trs ‘.__ twen ‘—‘thEH

Vi — J
Vi — tesh tesc ern

trFH

tus . tos —-{ l——‘DH-“‘
L e T RN

W,/DQ; - —
L our ™ OPEN
VoL —

READ-WRITE/READ-MODIFY-WRITE CYCLE

WA

tRas

ViH — E tar
RAS \ \
Vi — tcrp

tesn teen
trco trsH
== m - , teas
CAS v — L trap——] \ \
* tash tran 1 —r
tase f—] I —
A e 7 Row 7 COLUMN
Ag-Ag
Vi — ADDRESS ADDRESS
twsr tawn | tres tewn b= tewt
= tRwL
WB/WE Vin = WPB tawo \ twe
Ve — ' \
iia trHH e ——‘ toen
—— Vi — =
VVL -
tenm T
Vin — trsp =] fer I p=— tcrn—
DSF H tesc
VIL - 1 1 E t
= taas — tum toze — - % HIDH
tozo—= t, OED
Vg — — bzO OEA i
IN WMI DATA
I v, : DATA-IN
- L or¢ ™ toez
Wo/DQon tan
W,/0Q; o
Von — VALID
out Vo — OPEN N DATA-OUT
o foz m Don't Care
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SAMSUNG ELECTRONICS INC B4E D WE 7964142 0013872 107 IR SMGK
PRELIMINARY .

KM428C256 CMOS VIDEO RAM

TIM'NG DlAGRAMS {Continued)
PAGE MODE READ CYCLE

[y
RASP
—_ Vi — = '
RAS AR . Z \
Vie — —s 5
S (-
tomp tec RsH toen
I—— — tep— tCP-—-J
toast—] F——tcas ¢ =—toas —]
CAS Y T | \ ] / \
Vi — z _IRAD._‘. A
AR, tosm N %- tRaL
] ASC t
trast J——‘CAH-— i = toan—— 2 F=— tcan —=d
Vi — ROW - COLUMN COLUMM COLUMN
Ao-Ag v | ADD J ADDRESS ADDRESS ADDRESS
no— X 1 ™
l tros tacs trek
tres treH tacH trRK
l
—i$
WBWE Vi =
e —
trhs tonn
DY/OE Vi —
Vi — | 4F
’ teen trsc
tesr | |trem tesc| torn tesc
= tcen
Ve —
DSF " %}
Vi — $ : ]| 1 4% '
" +—trrr
] tepa tera
n v - - 4
'_ vy — 4 toea torF toea torr toea torr
Wo/DQp _Ic_Ac_ toez tcac toez teac toez
~W,/DQy
Y e tag—o e tan——
L Von — A vaLD VALID A VALD
our v OPEN DATA-OUT DATA-OUT ’-—g DATA-OUT
oo — ;4
trac

m Don't Care
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SAMSING ELECTRONICS INC bBYE D EE ?79b4142 DO13873 043 EESMGK
PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
PAGE MODE WRITE CYCLE (EARLY WRITE)

‘rv\ar 'RP
e Vi — 1\ tan ——-{
Vi - -
tcre teo tee teen
|._. P zm,ﬁ__‘ {cp —=d tep—er = tasn ——
— Vi — \——fms -~ &——“Cls—-' $ 3X-——Yc;\s—— /
CAS _ e trap —=]| ] 1 /
Vie 0
tesH —1tcan —-‘ [ trac
tasr tran  tasc tcan tasc tasc -—fcm—1
= —
Ao Vin = ROW COLUMN COLUMN COLUMN
v _ ADD ADDRESS ADDRESS ADDRESS
L
L |
twer = tweH = twe
twsr tR";r twes twen twe: —_1 twe! e
| r—
- Vi — L b ——= N e te—
WB/WE " wPB g " v
Vie — £
trus trem tew 4| 'hWLAI tew AI
k__— taw
v _ i
BTioE '" y
Vi — T =¥
’rm
trsr thrn tesc terH trsc tern tesc torm
Vi —
DSF
Vo — } 1 3
tms tan tos ton tos ton tos tou
Vin — WM VALID VALID VALID
N v . DATA-IN DATA-IN DATA-IN
L A A
Wo/DQo r———'ona ——f
~W;/DQ7
Vou —
l__ out on OPEN -+4$

w Don't Care
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SAMSUNG ELECTRONICS INC  BUE D EE 79L4142 0013874 T84T EESMGK

PRELIMINARY

KM428C256 CMOS VIDEO RAM

T|M|NG DIAGRAMS {Continued)
PAGE MODE READ-MODIFY-WRITY CYCLE

trase trp
tap ———od]
—_— V= _"h tos
RAS Ve —
toRwG: 1y { r—_l
oo - PRAWC i RsH
Vi ~ teas toas teas
CAS
Vi —
1,
s tasc tasc towe
tran
fo
tasm Fo-toaH =] tom, - tcaM=] al —tcan—= [=—tawL —
Vm — ROWXS COLUMN COLUMN COLUMN
AoAs vi — Y4ADD N ADDRESS ADDRESS ADDRESS
&‘-VLH taaL
twsn twp twe twp !
=
wiwe "~ Wwes) \
Vi — Fe—— tewn town ——1cwp ——=f
tawp
trin ],
tws
o !
DT/GE Vi tarH!
Vie — i
(S T, t::_rn torn
| trsc i
trsn | tesc tesc
4 tern
Vin —
DSF
Vi T =
tun| | tozo tos L nzo| | tos |lozo ' tos [_
W Tr tozc
1 to 1
s € toen ton | Ttoz] foep ton) J|' it M
n - QLA
|_ e — e ¥k f toea W litosa h AAAAAA
WM1 teac [ [tosz]  vauD toac | |toez ;| vaup toac | |toez,  yaup
Wo/DQo DATA-IN DATA-IN DATA-IN
~W;/DQ; tan—= fe—tap = tas =i
L our Vou — N ] N -
- \ ¥ ) \ ¥
Voo
tasc VALID DATA-OUT VALID DATA-OUT

VALID DATA-OUT

m Don't Care
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SAMSUNG ELECTRONICS INC LYUE D WE ?79b4lu2 0013875 9lb Bl SMGK

PRELIMINARY
KM428C256 CMOS VIDEO RAM
TIMING DIAGRAMS (continued)
RAS ONLY REFRESH CYCLE
tre
tep
s - t \ T . \
C_Aé \\III: :_j tasr thaH

Vi — ROW
Ac-As vl M ROW ADDRESS ADDRESS
L -

tris tyan

WB/WE
Vo

Vin
e —

Vi —
DSF

Ve —
Wo/DQg Vou —
AWADDr o —

DT/OE

:

trsm treu

OPEN

CAS BEFORE RAS REFRESH

tr tac
tras tre
w o y z \
Ve ___/F tarc ;j e — L tere o
—_ Vi — - tosr
CAS . _ J | f
ma R RN

Vi —
Ve —

DT/OE

b ’q’o’o’o’o’o’o’q’o‘o’o’o’o’o’q’o’o’o’o’g’o’o’o’q’o’o’o’o’o’.’o’o’o’o’o’ou’q’o’o’o’n’o’o!o’

ot S i
DON'T CARE
(4]
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SAMSUNG ELECTRONICS INC BYE D W 7"1&-41-1142 001387L 852 EMSMGK
‘ PRELIMINARY

KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH

COUNTER TEST CYCLE

tep
_ Vin — 5E tnas _
RAS Ve —
tesr torm tept —=f L oo
Vip — ) =
tasc taaL
F=—tcan
Vi — ]
A COLUMN ADDRESS
Vi —
t trar
A
READ CYCLE 5 o
e teac——=
vV, —
WB/WE "
- thow
’ J Toea
Vig —
DT/OE ]
Vi —
‘—- tore
b oLz torz —d
. Vor —
W0/DQO ~ }
wr/0Q7 Vor — OPEN . VALID DATA-QUT E____
I
trwe
WRITE CYCLE twsR| [tRwn -
V) L twes .
e R T

DT/OE
Sy |
w&/;)/gg; VALID DATA-IN

towL H

tawp —tawL

tewo twe

e RRRE

toea
i } toeo
’

ton
feac toez | los |
- terz
wopgo. (VW — Y S VALD )k
W7IDQ7 Vi — DATA-IN
tus | | e VAUD DATA-OUT —
Vo — MASK VALID
VoL — DATA-IN DATAIN

DSF =DON'T CARE

m DON'T CARE
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SAMSUNG ELECTRONICS INC

KM428C256

L4E D HEE 79k41l42 0013877 799 EESMGK

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
HIDDEN REFRESH CYCLE

tac tac
o tras——————] |- toe| | toas tee
o | I \ 4 \_
o — trep —J"’—‘lisﬂ—- =—tcnr ‘} teen -j
Vi —
[o7.1] Vic ______/ | trao \‘ ' / ‘ﬁ\_-
tasr than RAL
1 tean
TR S Ny
tasc ==t tern | twsn
Wa Vi — I i TAVAVAVAVAVAVAYAVAVAVAVAV VAV AVAVLY VAV
RE T RN
trus | | trum tag—
BT/IOE Vi —
ViL — __/ tesm -l:H ] I
T =
F—ftoez' ' = toea L T—] toer
torr= hc-;\: toez =
«“;'%33&, Yo ™ M 4 VALID DATA-OUT E
Vo = A __'M_;
LOAD COLOR REGISTER CYCLE .
Vin — 3 fos '__tw———
e Va = tore S -
e — - i
Vi — teas
e Vi — tasn tran \ \ / ] )f k\_
Ao-Ae z::' : {ROW ADDRESS)
twsr trwH —tow -~
WB/WE Vin — b twp —
Vi - w trus % W
WCR o :
DT/0E Vin = 10EH
Ve = tesr trrH
DSF ‘\?H -
1]
Bl Y e | S
Vin — 7
o R RN e
~W7/D(°)7 (Delayed Write)
L—our :’/on - OFEN
oL ™ tos—= bt O —=—
VIH_ WaAVAVAVAVAVAV AW AWAVAVAVAY, WAV AWAVAVAVAVAWAVAVAVAVAVAWAVAVAVAVAVAVAVAVAVAVAVAY,
" R s RO

Don't Care

(Early Write) m
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sAMSUNG ELECTRONICS INC GYE D HEE 79b4l42 0013878 b25 EESMGK

PRELIMINARY
KM428C256 CMOS VIDEO RAM
T'MING DIAGRAMS {Continued)
READ COLOR REGISTER CYCLE
tac
B - —_— - top—rt
RAS Ve — S — \
}-'E— thco thsn o —|
ohs Vi — texs / 7 X
Vi = —Jhsn 1
e I
Ag-Aa :‘" : m ROW ADDRESS
trns — ——ﬁ l I
DT/GE Vi — tron /
Vi — twsr tacs
y P trwn —ﬁ —-[—{--— 1. 'RR!H
LU tren
Heme Vi — W trsn W
le—tReH -——l torr
Vie —
> Vi — W I,_
toen -~ ,—_tcgz_-
Wo/DQq Vou — toac—
~W7/DQy Vo — { VALID OUTPUT E__
FLASH WRITE CYCLE
tac
Vi — tras ——
RS ie — S f \—.
terp tosh
— tnep tRsH |-— topy ——=—
o e \ 7
Vi — tasa —M-i "
VIH_ "'VV'V"VV""V'VV'VV""V"VV"'V
rore v~ XK romwcos .
. twsr tawn
mr AN
trs l'—-— trun
oTIoE \\;‘: : tesr tarn
Vi — B W N NNNINN/ VA A AN A AT A A AT A A A AN A AV A AV AN AT AV AYAYAYAY AV VAV VAV Va v Wy
w2 \!020102020!0!02020202020.0220! R RRRRRRG
=
F e . T
mw,/(;?; ‘;°" - OPEN
L WM1 DATA CYCLE E g gl Don't Care
O Flash write Disable
l " Flash write Enable
)
£ SAMSUNG 1042
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SAMSUNG ELECTRONICS INC

KM428C256

G4E D ER ?79b4lu42 DDL3879 5b1 EESMGK
PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
BLOCK WRITE CYCLE

RAS

CAS

Ag-Ag

WB/WE

DT/OE

DOSF

Wo/DQo
~W;/DQy

our

tar

RAS

Vin ~ _——:\

F tap —=|

(S

Vi — tere | ]
tosn tepn
trco tasH
Vi — tcas
vl _J e AT N
tasr tran N _{
Vi — VAV VAV A VAVAVAY W VAVAVAVAVAY)
R T I N e
twsa P—‘l l-—J trwH tasc tean—=
Vi — VAV AW AV A VAV AV AW AW AW A W AW AV WAV AY AV AW WA AV AV AV AV AV AV AV AV AV AV AV AV AV AW AV AV AV AVAVAVAV AV
Y v R R s
trns trn
Vih —
o X
v m tesr tar ) t‘"i‘
L tesc toen
Vi —
tos tou
[ ts = tmn
Vin - \VAVAVAVAVAVAVAVAVAY AVAVAVAVAWAVAVAVAWAW AVAVAV AV AVAY.
v Z SO w2 KRR otemn smct ot B RN RRLRXKRRLR
Vou — ‘I= toun L
Voo — OPE
m Don’t Care
*1 WB/WE| *2 Wo/DQo-Wa/DQ3 CYCLE
0 WM1 Data Masked Block Write
1 Don't Care Biock Write (Non Mask)
WM1 Data: 0: Write Disable :
1: Write Enable
COLUMN SELECT DATA
Wo/DQg — Column O (Aic=0, Apc=0)
W1/DQy — Column 1 (Ac=0, Apc=1) Wn/DQn
W2/DQ2 — Column 2 (Aic=1, Agc=0} = 0: Disable
W3a/DQ3 — Column 3 (Aic=1, Aoc=1) = 1: Enable
1043
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SAMSUNG ELECTRONICS INC LYE D

KM428C256

B 7964142 0013880 283 EESNGK

PRELIMINARY
CMOS VIDEO RAM

TlM'NG DIAGRAMS (Continued)
PAGE MODE BLOCK WRITE CYCLE

trase it
AAS Vin — __'!Kb——__ [o—
Vi — *
I-w"”‘P toc [ tasn toem
trepd—— tesn {op = tep =
CAS Vin = z trao \\'—"_tc‘s_- toas—= \"_—'CAS—'“- P
Vi — . X h e
s [tan]  fasc e o o
.__| = asc
Ao-hg Vi = ROW AC,™ AGy~ ACz FOOOCROOXXX
Vo — AC, AC; A AS_NOOOOOOOXAX)
trus trm tasc qﬁ toan
BT/OE Vi
Vi = twsr | taw
i g [] ||
WB/WE Vin— MWPB " \
Vi —
trsh ten to tesc | |tomm tese| | torm
o " & F]
=l R ||, N ], KRR
vy —
(X ” _|' 1 tos Ton tos | ton_ tos | low |
M [
Wo/DQg Vin— R vv’vvvvvvv’vv
S O ./ [ KRR
Column ,Salect Data !

Column Select Data

Cotumn
Select Data

m Don’t Care

*1 WB/WE | *2 Wo/DQo-W3/DQs 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/DQo — Column O (Aic=0, Agc=0)
W1/DQ1 — Column 1 (Ac=0, Aoc=1)
W2/DQ2 — Column 2 (Aic=1, Aoc=0)
Wa/DQg — Column 3 (Aic=1, Aoc=1)

Wn/DQn
= 0: Disable
= 1: Enable

}
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D BN 7964142 0013881 11T EESMGK
PRELIMINARY
CMOS VIDEO RAM

SAMSUNG ELECTRONICS INC bYE

KM428C256

TlM'NG DIAGRAMS (Continued)
READ TRANSFER CYCLE

trc
tras trp————=
R t o R
EZ\'s’ H \ AR Z N
Vi —
tore tesn
taco tasn
I
— Vi — o L
CAS / \\ /
Vi — 2 T
tasr thar o tasc &_tcmtjil_ !
Vi — - B § ¥ VAVAV WAV AV, VAVAV VAVAVAVAV,\
Ao-A ROW SAM START ADDRESS ¥, OOOOOOCXXXXR
" v - QO Roress MO RAEEBAXAES
Ag-Ag: TAP
twsr trwn
wewe ™M T
Ve — |
trap
t t - !
TLS TLH
oo Y™ T | ROOCOOOXXXXK XXX
DT/OE
" QSOOGS0
taso i
v trsn trFu
DSF "
Vii -
torr toso
§
Wo/DQp Vi — X o
~W,/DQ; Ve — ) -
— po— {r5D—={ c
tsas tsce [ tsce
sc Zr B /F o \ INHIBIT RISING TRANSIANT \ /' N /_—\_
|
tsos tsom tszs
N Vin — VALID .
’_ i — ' DATA-IN
SDQo l trap tsca tson
~SDQ, I
teap
L Vo — A~ vaup ‘X
out -
Vo — ) 4 DATA-OUT
\RQD
ase Ver T TAP MSB (A7)
Voo —

Note: SE=V_

m Don't Care
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SAMSUNG ELECTRONICS INC

KM428C256

'bY4E D EE 79kL4ly2 0013882 D'SE B SMGK

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)
REAL TIME READ TRANSFER CYCLE

RAS
CAS

Ao-Ag

DT/OE

DSF

Wo/DQo
~W;/DQ7

SC

|— IN
SDQg
~SDQ;

|—- out

QSF

Vin
Vi

Vin —

Vi

Vie

Vi
A/

Vi

Vin
Vi

Vin
Vi

Vin

\{C}
Vi

Voo

Von
Voo

tae
tras tap
3y tar
\ ’Z \—_
I
teas
/| N_ " ¥/
F——rtrap ta ]L 1l

tasr tRam tasc I L

ROW X r d XXX R
Rotness IO s s sooness B D)

Ao-As: TAP

twsr

trwH

tatn

.

l-—* teth

e trp—]

trerp

S

tam

trsa

taen

torF

'

fe—— {500 ————t

tsce

/__\__F\

OPEN

tsca tsca
tson trap tson
VALID VALID VALID VALID VALID
DATA-OUT L DATA-OUT DATA-OUT DATA-OUT DATA-OUT
Previous Row Data New Row Data
~
TAP MSB (A7)
"
Note: —S_E= Vi

Don't Care

I
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LYE D EE 7964142 0013883 T92 EESMGK
PRELIMINARY
CMOS VIDEO RAM

SAMSUNG ELECTRONICS INC
KM428C256

TIMING DIAGRAMS (Continued)

SPLIT READ TRANSFER CYCLE

Vin — tas pady
Ras vy — _____/ \ 12
fos (=— trap trat
& o INC Y
iﬁﬁ- o _Esc__?___ [ tcan '
AR VAYAVAVAVAVAVAVAVAYAY, R T \VAVAVAV, 7 \V, \VAVAY
wrhe 2 SOOI, st L@x 200l RGN
twsn tRwH Aohz: TAR
W "~ XOOOOOOOXK A —
Vie — ‘A’A’A‘A‘A‘A’A’A’A‘l’
ToE " T XNN XY XXX KXY el \YAVAV, VAV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY,
R I e
tsrs ———=f i tern
Vi — NATATAVAAYAYAYAYAVAVAYAYAYAVAYAYAYA ATAYAYAYAYAVAYAY,
255 n n+1 N2 126 127 n+128
(127 (n+128)  (n+129)  (n+130) (254) (255) W]
© - /{\/\/\/\/\/\/\{\/\
Von — 25\4 255 n n+1 \ 1 ;\ 1 5\ 1\6 127\
rsvDS%OQ7 VoL — (1|i3)\ (127) X(n+128) (n+129)><' B X (2221 X (223)( (224) )K (256)
w X 7 X
Z ZLower SAM 0-127
Upper SAM 128-255
% Dont' Care
Note: SE=V_
[ 4]
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SAMSUNG ELECTRONICS INC
KM428C256

LYE D EE ?79k41l42 0013884 929 EESNGK

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PSEUDO WRITE TRANSFER CYCLE

RAS
CAS
Ag-Ag
WE/WE
DT/OE

DSF

Wo/DQg
~W7/DQ7

sC

|—IN

SDQg
~SDQ;

L our

Vb~ __N\

Ve —

viL —

Vou —
VoL —

12 \_

tcre

tesn

taco

tasr

tRan

le—— traD

Y

-

tRaL
tasc

hee—— tcan —==]

¥ N
ROW ADDRESS

>z

-

B
SAM START ADDRESS

twsr

trwn

JAVAVAYA'

FAVA!

s

tren

tesn

ST

GOSSBOOSIN

%

0

TSR

OPEN

tsao

tsce

N\

Inhibit Rising Transiant

N

¥
1%

tReH

tsws

REKEKOERK

K

N

4

1,
DO

1
tspz

tsez

A

CA

VALID
DATA-QUT

NAfvAUD X
DATA-OUT]

7
tson
t

OPEN

tsos

{

VALID
DATA-IN

tcop

RQD

TAP MSB (A7)

Serial Qutput Data

Serial Input Data

Don't Care
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 SANMSUNG ELECTRONICS INC LYE D EE ?79b4l42 0013885 8b5 EESNGK
PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
| WRITE TRANSFER CYCLE

thc
tars trp———=
— Vi — tar -
s N /
Vo — =
torp togu
taco - thsH
1
ZAs Vih — /‘ \\ teas /
Vo = [=— trap —= I
trar
tase 1 t ]
= 25 = toan —=
Ac-Ag Vi = ROW SAM START ADDRESS |
Ve — | ADDRESS | \
Ao~vAr: TAP
twsn tawn
—_——— Vi —
WB/WE
Vi — A
trs trun
—_ Vin —
DT/QOE
Vi —
trsr tarn
Vin —
DSF
Vi —
j e
torF e
-
Wo/DQo Vin = h WM1 R OPEN
~W;/DQy Vo — DATA tsro e '
tsas tsce tsc | tscp |
Vi — - i
SC / \ Inhibit Rising Transient Z
Ve — tso X A
I tsws
tesn tren
Vin ™
SE
Vi — .
tsos | | tson tcap tene] SO
] sos
ViR — VALID VALD
IN DATA-IN DATA-IN
VL —
SDQo
~SDQ; trop
Vou =~
I_. ouT OPEN
Voo —
Von = -
QsF X TAP MSB (A7)
VoL —
Previous —=— . i P— New Row Data
WMI Data: O—~Transfer Disable
Row Data t—Transfer Enable
m Don't Care
< SAMSUNG
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SAMSUNG ELECTRONICS INC BYE D EE ?9k41Lu42 001388k ?T1 EESMGK
PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

SPLIT WRITE TRANSFER CYCLE

trp
— Vi — \ frns ré
RV / L AN
torp | [ tRAD—= |
tan —|
- Ve — iz \ feas
CAS N Y taco \ Z T /
tasr{ | tRan tasc 'ctRA_L__ L
S — pmm—— [~ CAH
Vi — i 3  SAM START OO0
- RO
roh " [ Soenssin_ PO
Ag-A;: TAP
twsr| | trwn
wewe M
Vi — :
tns trin
oroE
Vi — .
. tRrH tern

e RS REBESOGSOOEOBIRBIIOGEES

Vg ~— TAVAVA
tus |t
Wo/DQq Vie — X £ owMmr X OPEN
~W./DQ; Vi — o DATA Y
2585 n n+1 nt2 125 126 127 n+128
(127) (n+128) {n+129) {n+130) {253) (254) (255) {n)
sc Von
Voo —

SDQo Vin== 255 n n+1 n+2 e 125 126 127 n+128
~SDQ; v — (120 (n+128) A\ (n+129) A\ (n+130) A, """"""™° (253) (254) (255) (n)

(IN}

tsap . tsao

V —

wr A/ X
Voo — o o

Z Z Lower SAM 0-127

Upper SAM 128-255

Don’t Care

Note: SE=Vi_
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SAMSUNG ELECTRONICS INC GUE D B 79b4lu42 0013887 L34 EESMGK

, PRELIMINARY
KM428C256 CMOS VIDEO RAM

SERIAL READ CYCLE (SE=ViL)

— V -
RAS " E /
Vi —

}thE_ thH
woe o S RO ’n’mn

tscc tscc tsce tsec tsce
tsc tsc tsc tsc tsc
tsce tsce ~ | lscr tscp tsce
sc Vi — [ n=2 n-1 \ Z n / n+1 \ n+2 \
Vi — 1
tsce tsca tsca tsca tsca tsca
tson tson tsoH tson tson
SDQo Von — VAUD VALID VALID VALID M vaup ™ vaup
~SDQ; v DATA-OUT DATA-OUT DATA-QUT  J\_ DATA-OUT DATA-OUT DATA-OUT
oL T
n-2 n-1 n n+1 n+2

Note: éE=V|L
SERIAL READ CYCLE (SE Controlled Outputs)
= x /T

trus trun

R S R R
tsce tscc tscc tscc tsce
sC Z::‘ : n-3 / n-2 j / n-1 \ r n /‘n+1 \ [ n+2 ):‘

tsce

tsce tscp tscp tscp tsep
tsep

VIH -
IN OPEN
’— Vi — tsca tsca tsca tsca
i%%%h tson tsez taga tson tson
|_ our M T VALID [ vaLID VALID VALID VALID
Vo _ DATA-OUT DATA-OUT OPEN DATA-OUT )\ DATA-OUT DATA-OUT
n-3 n-2 a-1 n n+1 n+2
VALID
DATA-OUT
Don't Care
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G4E D BE ?79b4l42 0013888 574 EESMGK
PRELIMINARY

CMOS VIDEO RAM

SAMSUNG ELECTRONICS INC

KM428C256

TIMING DIAGRAMS (continued)
SERIAL WRITE CYCLE (S—E Controlled Inputs)

JEE— Vi -
RAS " /
Ve —
t
THS Lt'ﬂ-‘ﬂj
S A 5 A
DT/OE
v = XROUOOOOOOUAROOOOOY
e teco tsoo tsce tsce tscc I
tsc tsc tsc tsc tsc
sc Vi — \ n-2 x n-1 \ - n ne1 Y n+2x
Ve — -
t, tsce tsce
tsce d b towin == pe tsce | Lo towim— tsws tsce
h r——— tsep —— I——— tsep ———=
SWS
= Vi — b tswin —=—| | tswi —= 1 e town—] /
SE " tswn ﬁswns SWH tows swH
Vi — Ingal
tse L—— tsE— ] I-—l— 5E ———==1
E_Di tspH tsps tsoH Isos {so0H
Vin VALID VALID VALID
IN v DATA-IN DATA-IN DATAIN
I -
n-2 (n-1) MASKED n {n+1) MASKED n+2
SDQo
~SDQy
L our T OPEN
Voo —
SERIAL WRITE CYCLE (SE=Vu)
— Vih — _
RAS v
i -
trus trHm
—ee VH —
DT/OE v
L o=
tsce tsco tsce tscc tsce
isc tsc tsc tsc tsc
Vin — - n+1 n+2
- T\
Vi — . ' L
tson tsor 1son SOH
tscp tsce tscp tscp tsep tsce
tsps tsos tsos tsos tsos
SDQ, Vi — >®§ VALID 5®< VALD | VALID VALID vauD ‘@(
~SDQ; Vy — DATA-IN £ _LDATA-lN DATA-IN DATA-IN | -
n-2 n-1 n n+1 n+2
Note: S_E=V||_
Don't Care
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SAMSUNG ELECTRONICS INC LYE D N 7964142 0013339 400 EESMGK
PRELIMINARY

KM428C256 CMOS VIDEO RAM

PACKAGE DIMENSIONS
40-PIN PLASTIC SOJ

Units: Inches (millimeters)

(STAND-OFF)

1.020 (25.91) 0.025 (064) | 0.008 (0.20)
1.030 (26.16) MIN 0.012 (0.30)
i I O O e e O e e 0 e e O e B 0 e s 0 s O o O e —r‘
alg slg 88
elg gle |c
8|8 g2 8|3
clo ele oja

w
S A L GO A N S D N O N N G N G |

0.026 (0.66) 0.148 (3.76)
0.032 (0.81) MAX

H

el ]
l \ 0.050 (1.27) 0.015 (0.38)
b TYP 0.021 (053)

40-PIN PLASTIC ZIP

e ‘—“‘Z—ﬁm’.
LR

0.009 (0.23)

0.475 (12.07)
MAX
0.402 (10.21)
| 0.418 (10.62)

| S— e em—
<

«——71 717}
< o
—— 11
-1
—r 71

<

0.013 (0.33)
ﬂﬂ:ﬂ?ﬂ:ﬂ:nﬂ} 0. 100+oo1 (2.54)
1 —
0.05+0.01 (1.27) 0.016 (0.41)
0.024 (0.61)

TYP

¢ SAMSUNG 1053
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SAMSUNG ELECTRONICS INC LYE D EE ?9b4142 D013890 l22 MESMGK
PRELIMINARY

KM428C256 CMOS VIDEO RAM

PACKAGE DIMENSIONS
40/44-PIN PLASTIC TSQP-II (Forward Type)

Units: Inches (millimeters)

0.740 (18.80) MAX i’-??y;‘;@ _
0T
HARARAAAARA HHHHHHHHH@_T - P
8 ) Slo S °I°
HEHHUEEHEE UHUUEEEEEY | =t 4
|_ 0.722 (18.36) %— ; ’
0.726 (18.46) 23
e 0.005 (0.12)
0.008 {0.20)
(Sl emwe | QOO = U LA
0.032(0‘75) 0.010 (0.25) H “j _r
'0.035 (0.85) 0.018 (0.45) I

o %“\\:,

0.016 (0.40) _»___‘4‘_7 !
0.024 (060} -

”u
¢ SAMSUNG
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