VIDEO RAM DATA BOOK

1992

SAMSUNG




PRINTED IN KOREA

Circuit diagrams utilizing SAMSUNG products are included as a means of illustrating typical
semiconductor applications; consequently, complete information sufficient for construction
purposes is not necessarily given. The information has been carefully checked and is believed
to be entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore,
such information does not convey to the purchaser of the semiconductor devices described
herein any license under the patent rights of SAMSUNG or others. SAMSUNG reserve the right
to change device specifications.




o o > 0 Db

TABLE OF CONTENTS

KIMA24CB4 ++cvcevvnrenremenensennenieiencrinensennes 3
KMADAC25E «+cvcvvvverceneensensrenenrunsmuaeeans o5
KMADAC25BA <+ cvvvvreenreseneemnrmmestaeennenecs 47
KMADAC257 - cvvvvrernerneeenmensimneennemneenaeenes 69
KMA28CT128 +cvvcvverrernerunrnnerneeuinennennennsns 102
KIMA2BC25E - +vvcvvvenrrenerneenerneensonnennenenns 135



KM424C64

CMOS VIDEO RAM

64KX4 Bit CMOS VIDEO RAM
FEATURES

* Dual Port Architecture
64K x 4 bits RAM port
256 x 4 bits SAM port

¢ Performance range:

item -10 -12
RAM access time (trac) 100ns 120ns
RAM access time (tcac) 25ns 30ns
RAM cycle time (trc) 180ns 220ns
RAM Page mode cycle (tpc) 60ns 75ns
SAM access time 25ns 35ns
SAM cycle time 30ns 40ns
RAM active current 65mA 55mA
SAM active current 40mA 35mA
RAM & SAM standby 3mA 3mA

¢ Fast Page Mode

* RAM Read, Write, Read-Modify-Write

* Serial Read and Serial Write

* Read Transfer and Write Transfer

* Real Time Read Transfer capability

* Write per Bit masking on RAM write cycles

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

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

GENERAL DESCRIPTION

The Samsung KM424C64 is a CMOS 64K X 4 bit Dual
Port DRAM. It consists of a 64K x 4 dynamic random
access memory (RAM) port and 256 x 4 static serial
access memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer
between the ports.

The RAM array consists of 256 rows of 1024 bits. It
operates like aconventional 64K x 4 CMOS DRAM. The
RAM port has a write per bit mask capability.

The SAM port consists of four 256 bit high speed shift
registers that are connected to the RAM array through
a 1024 bit data transfer gate. The SAM port has serial
read and write capabilities.

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

Refresh is accomplished by familiar DRAM refresh
modes. The KM424C64 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 and CMOS level

compatible. All address lines and Data Inputs are
latched on chip to simplify system design. The outputs
are unlatched to allow greater system flexibility.

PIN CONFIGURATION (rop views)

¢ All inputs and outputs TTL and CMOS compatible scl1] 24] Vss W2/DQz W3/DQ3
* Refresh: 256 cycles/4ms spqo[2 ] 23] spas SE sDQ,
e Single +5V+10% supply voltage. sba1[ 3] [22] sDQ2 sDQ3 Vss
« Plastic 24-pin 400 mil ZIP or DIP. oTioe[Z] [21] SE ¢ $DQo
worpQo[5 | [20] waipas SDQy 570
FUNCTIONAL BLOCK DIAGRAM 1> 2 mas oo o o7
B = = WEBIWE e
WB/WE [7 | [18] CAS A RAS
RAS — WRITE RAS[8] [17] %0 6 As
CAS—] MASK A As v
Wawe —|CONTROL REGISTER As [9] [16] A1 A7 AOC
DTIOE — CLOCKS | F—mermeer v = A2 A
Se— ADDRESS As [11] 14] Ay Ao il
SE— COUNTER Vee[12] T3] Ar CAS
— 7
——W0/DQO0 DIP
ADDRESS BUFFERS RAM  b—w1D01 . :
COLUMN DECODERS |1 "o [—=w2iba2 Pin Name Pin Function |
BUFFER |-—w3/DQ3 -
Ao-—‘— « 2 SC Ser!al Clock
. E it SEQ&SDCB Serial Data Input/Qutput
- 12138 MEMORY ARRAY DT/QE Data Transfer/Output Enable
. ﬁ a8 64K x4 CELLS \WB/WE Write Per Bit/Write Enable N
. g1z RAS Row address strobe |
A——] <| & SERIAL __,fgg? CAS Column address strobe -
I 256 x 4 ! BulrigsR —— SDQ2 WO0/DQO-W3/DQ3 | Data Write mask/Input/QOutput
SERIAL DATA REGISTERS |1 [~ SDQ3 SE Serial Enable
SERIAL DATA SELECTOR | oA, Address Input
L SERIALSS Vec Vee |Power (+5V)
ADDRE % V.
COUNTER ss 58 Ground
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KM424Cé64 CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgs VN, Vour ~1to +7.0 Vv
Voltage on Vcc Supply Relative to Vss Vee —-1to +7.0 \
Storage Temperature Tsg -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 OPERATING CONDITIONS (voitage referenced to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 \
Ground Vss 0 0 0 v
Input High Voltage Vin 2.4 — 6.5 \
Input Low Voltage Vi -1.0 — 0.8 Vv

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

KM424C64 )

Parameter (Ram Port) Sam Port Symbol 0 12 Unit

Operating Current* Standby lect 65 55 mA
(RAS and CAS Cycling @ tac=min) Active leciA 100 85 mA
Standby | RAS, CAS, DT/OE | SE=Vm, SC=Vy Standby locz 3 3 | mA
Current | WBWE =V, SE=V,, SC=Cycling Active lecoA 40 3 | mA
RAS Only Refresh Current* Standby locs 65 55 | mA
(CAS = Vy, RAS Cycling @ tac=min) Active lecsA 100 85 mA
Fast Page Mode Current* Standby locs 50 40 | mA
(RAS =V, CAS Cycling @ tec=min) Active locsA 85 70 mA
CAS-Before-RAS Refresh Current* Standby locs 65 56 | mA
(RAS and TAS Cycling @ trc=min) Active locsA 100 85 | mA
Data Transfer Current* Standby lecs 75 65 mA
(RAS and CAS Cycling @ tac=min) Active lccsA 110 95 | mA

*NOTE: lcci/A, lecilA, lccdlA, locs/A, and lece/A are dependent on output loading and cycle rates. Specified values
are obtained with the output open. Icc is specified as an average current.

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

Item Symbol Min Max Unit

Input Leakage Current (Any.input 0<Vin<6.5V, W —10 10 WA
all other pins not under test =0 volts.)

Output Leakage Current (Data out is disabled,

-10 10

OV <VOUT <5.5V) lov uA
Output High Voitage Level 4 _ v
(RAM loy = —5mA, SAM loy= — 2mA) Von 2

Output Low Voltage level VoL _ 0.4 Vv

(RAM loL= 42mA, SAM |o|_ = 2mA)

< SAMSUNG | s
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KM424C64

CMOS VIDEO RAM

CAPACITANCE (1, = 25°C)

Item Symbol Min Max Unit

Input Capacitance (As-A;) Cins — 6 pF

Input Capacitance (RAS, CAS, WB/WE,

DT/OE, SE, SC) Cine - 7 PF

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

Input/Output Capacitance (SDQ0-SDQ3) Cspa — 7 oF |

AC CHARACTERISTICS (0°C<T.<70°C, Vec=5.0V = 10%. See notes 1, 2)
KM424C64-10 KM424C64-12
Parameter Symbol Unit | Notes
Min Max Min Max

Random read or write cycle time tre 180 220 ns
Read-modify-write cycle time tawe 245 295 ns
Fast page mode cycle time trc 60 75 ns
Fast page mode read-modify-write trrwe 125 145 ns
Access time from RAS trac 100 120 ns | 3,4
Access time from CAS teac 25 30 ns | 4
Access time from column address tana 50 60 ns | 3,11
Access time from CAS precharge tcea 55 65 ns |3
CAS to output in Low-Z towz 5 5 ns |3
Output buffer turn-off delay torr 0 30 0 35 ns |7
Transition time (rise and fall) tr 3 50 3 50 ns |2
RAS precharge time tae 70 90 ns
RAS pulse width tras 100 10,000 120 10,000 ns
RAS pulse width (Fast page mode) trase 100 | 100,000 | 120 | 100,000 | ns
RAS hold time trsH 25 30 ns
CAS hold time tosH 100 120 ns
CAS pulse width toas 25 30 ns
RAS to CAS delay time trep 25 75 25 90 ns | 56
RAS to column address delay time trao 20 50 20 60 ns | 11
CAS to RAS precharge time tome 10 10 ns
CAS precharge time teen 15 20 ns
CAS precharge time (Fast page) tep 15 20 ns
Row address set-up time tasr 0 0 ns
Row address hold time tran 15 15 ns
Column address set-up time tasc 0 0 ns
Column address hold time tcan 20 25 ns
Column address hold time referenced to RAS | tan 75 85 ns
Column address to RAS lead time traL 50 60 ns
Read command set-up time tres 0 0 ns
Read command hold referenced to CAS tron 0 0 ns |9
Read command hold referenced to RAS | taan 10 10 ns |9
Write command hold time twer 20 25 ns

¢ SAMSUNG
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KM424C64 CMOS VIDEO RAM

STANDARD OPERATION (Continued)

KM424C64-10 KM424C64-12
Parameter Symbol - Unit | Notes
Min Max Min Max

\tlgr%eA_gommand hold time referenced twor 75 85 ns
Write command pulse width twe 20 25 ns
Write command to RAS lead time tawL 25 30 ns
Write command to CAS lead time towe 25 30 ns
Data set-up time tos 0 0 ns | 10
Data hold time ton 20 25 ns |10
Data hold referenced to RAS torn 75 85 ns
Write command set-up time ‘ twes 0 0 ns |8
CAS to WE delay tewo 60 70 ns |8
RAS to WE delay trwp 135 160 ns |8
Column address to WE delay time tawp 85 100 ns | 8
CAS set-up time (C-B-R refresh) tosr 10 10 ns
CAS hold time (C-B-R refresh) tewn 20 25 ns
RAS precharge to CAS hold time trec 10 10 ns
RAS hold time referenced to OE troH 20 20 ns
Access time from output enable toea 25 30 ns
Output enable to data input delay toen 20 25 ns
Output buffer turnoff delay from OE toez 0 25 0 30 ns |7
Output enable command hoid time toen 25 30 ns
Data to CAS delay toze 0 0 ns
Data to output enable delay tozo 0 0 ns
Refresh period (256 cycles) trer 4 4 ms
WB Set-up time twsr 0 0 ns
WB hold time trwH 15 20 ns
Write per bit mask data set-up tms 0 0 ns
Write per bit mask data hold tmu 15 20 ns

| DT high set-up time trus 0 0 ns
DT high hold time trm 15 20 ns
DT low set-up time tris 0 0 ns
DT low hold time tron 15 20 ns
OT o oo con aiess |y | s o .

¢{SAMSUNG 6
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KM424C64

CMOS VIDEO RAM

STANDARD OPERATION (Continued)

KM424C64-10 | KM424C64-12
Parameter Symbol Unit | Notes
Min Max Min Max
(real me read transfe) |80 05 ns
(real e read transien o |30 3 ns
SE set-up referenced to RAS tesr 0 0 ns
SE hold time referenced to RAS treH 15 20 ns
DT to RAS precharge delay tTRD 10 10 ns
DT to CAS precharge delay time treo 10 10 ns
DT precharge time trp 30 35 ns
RAS to first SC delay (read transfer) trRsD 100 120 ns
CAS to first SC delay (read transfer) tcsp 50 60 ns
Last SC to DT lead time trsL 0 0 ns
DT to first SC delay (read transfer) trsp 20 20 ns
Last SC to RAS set-up (serial input) tsrs 30 40 ns
RAS to serial input delay tsop 50 60 ns
e 0 NS | gy | 10 | w0 | 10| @ | m | 7
Serial input to first SC delay tszs 0 0 ns
SC cycle time tscc 30 40 ns
SC pulse width (SC high time) tsc 10 15 ns
SC precharge (SC low time) tscp 10 15 ns
Access time from SC tsca 25 35 ns 4
Serial output hold time from SC tsoH 5 5 ns
Serial input set-up time tsps 0 0 ns
Serial input hold time tspH 20 30 ns
Access time from SE tsea 25 35 ns 4
SE pulse width tse 25 35 ns
SE precharge time tsep 25 35 ns
Serial out buffer turn-off from SE tsez 0 20 0 30 ns 7
Serial input to SE delay time tsze 0 0 ns
Serial write enable set-up tsws 5 10 ns
Serial write enable hold time tswH 15 20 ns
7

¢ SAMSUNG
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KM424C64 CMOS VIDEO RAM

NOTES

1.

9.
10.

11.

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

. Vi(min) and V| (max) are reference levels for measuring timing of input signals. Transition times are measured

between Viy(min) and V| (max) and are assumed to be 5ns for all inputs.

. RAM port outputs are measured with a load equivalent to 2 TTL loads and 100pF.
. SAM port outputs are measured with a load equivalent to 2 TTL loads and 50pF. Doyr comparator level:

VOH/VOL = 20/08V

. Operation within the taop(max) limit insures that tragmax) can be met. tacp(max) is specified as a reference point

only. If trep is greater than the specified taco(max) limit, then access time is controlled exclusively by tcac.

. Assumes that tpcp> taco(max).
. The parameters, torr(max), toez{max), tspz(max) and tseAmax), define the time at which the output achieves the

open circuit condition and is not referenced to Vou or VoL.

. twes, thwo, tcwo and tawo are non restrictive operating parameters. They are included in the data sheet as elec-

trical characteristics only. If twes>twcs(min) the cycle is an early write cycle and the data out pin will remain
high impedance for the duration of the cycle. If tewp> tewn(min) and tewo<tawo(min) and tawp>taws(min), then
the cycle is a read-write cycle and the data out will contain the data read from the selected address. If neither
of the above conditions are satisfied, the condition of the data out is indeterminate.

Either tacn Or tray must be satisfied for a read cycle. o

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

Operation within the trac(max) limit insures that trep{max) can be met. trap{max) is specified as a reference point
only. If trap is greater than the specified trap(max) limit, then access time is controlled by ta.

DEVICE INFORMATION

The truth table of the operation modes is shown in table 1

Table 1. Operation truth table

RAS CAS ADDRESS DT/OE ‘WB/WE SE FUNCTION
H H * * * * Standby
L * * * * CAS-before-RAS Refresh
H row/column H-L H * READ
™\ H row/column H H-L * WRITE
- H row H * * RAS-only Refresh

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

¢ SAMSUNG 8
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KM424C64

CMOS VIDEO RAM

Device Operation

The KM424C64 contains 262,144 memory locations. six-
teen address bits are required to address a particutar
4-bit word in the memory array. Since the KM424C64 has
only 8 address input pins, time multiplexed addressing
is used to input 8 row and 8 column addresses. The
multiplexing is controlled by the timing relationship be-
tween the row address strobe (RAS), :he column address
strobe (CAS) and the valid row and column address

inputs.

Operation of the KM424C64 begins by strobing in a valid
row address with RAS while CAS remains high. Then
the address on the 8 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 KM424C64 cycle
in which a memory location is accessed. The specific
type of cycle is determined by the state of the write
enable pin and various timing relationships. The cycle
is terminated when both RAS and CAS have returned
to the high state. Another cycle can be initiated after
RAS remains high long enough to satisfy the RAS
precharge time (trp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(Min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tgp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM424C64 begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining WB/WE high
during a RAS/CAS cycle. The access time is normally
specified with respect to the falling edge of RAS. But
the access time also depends on the falling edge of CAS
and on the valid column address transition. If CAS goes
low before tpcp(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
trap(max), access is specified by tcac Or taa.

The KM424C64 has common data I/O pins. The DT/OE
has been provided so the output buffer can be precise-
ly controlled. For data to appear at the outputs, DT/OE
must be low for the period of time defined by toga.

Write

The KM424C64 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 timing
relationship between WB/WE, DT/OE and CAS. In any
type of write cycle Data-in must be valid at or before

the falling edge of WB/WE whichever is later.

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

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

Late Write: This cycle shows the timing flexibility of
(DT/OE) which can be activated just after (WB/WE) falls,

even when (WB/WE) is brought low after CAS.

Fast Page Mode

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

Write-Per-Bit

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

When a ‘1’ js 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 on-
ly one cycleThe truth table of the write-per-bit function
is shown in table 2.

¢ SAMSUNG
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KM424C64

CMOS VIDEO RAM

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

RAS CAS DT/OE WB/WE Wi/DQi FUNCTION
H H H . WRITE ENABLE
_\\7 H H L 1 WRITE ENABLE
WRITE MASK

Data Output

The KM424C64 has a three state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/QE is high (Vi) the output is in the high impedance
(Hi-Z) state. In any cycle in which valid data appears at
the output the output goes into the low impedance state
in a time specified by tc ; after the falling edge of CAS.
Invalid data may be presented at the output during the
time after tc.z and before the valid data appears at the
output. The timing parameters tgac, trac and tas 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 KM424C64 operating cycles
is listed below after the corresponding output state pro-
duced by the cycle.
Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write.

Refresh

The data in the KM424C64 is stored on atiny capacitor
within each memory cell. Due to ieakage the data may
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the 256 rows every
4 ms. Any operation cycle performed in the RAM port
refreshes the 1024 bits selected by the row addresses
or an on-chip refresh address counter. Either a burst
refresh or distributed refresh may be used. There are
several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 256 row addresses,
(Ag-A7).

CAS-before-RAS Refresh: The KM424C64 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-

Table 3. Truth Table for Transfer Operation

nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address
counter which is then internally incremented in prepara-
tion for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM424C64 hidden refresh cycle is actually a CAS-before-
RAS refresh cycle within an extended read cycle. The
refresh row address is provided by the on-chip refresh
address counter.

Other Refresh Methods: It is also possible to refresh
the KM424C64 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

The KM424C64 features bi-directional transfer capability
from RAM to SAM and from SAM to RAM. A transfer
consists of loading 256 words by 4-bits of data from one
port into the other. During a data transfer cycle, RAM
port and SAM port can’t operate independently. Data
transfer cycle includes are following operations.

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

ii) Direction of data transfer is defined.

iil) Serial read or serial write is selected.

iv) SAM start address (the address to be accessed
first after the termination of transfer cycle in the
SAM data register) is specified.

There are three types of transfer operations: read
transfer, write transfer and pseudo-write transfer. As
shown in table :i_trﬁt)@ thransfer operation is deter-

mined by CAS, DT/OE, WB/WE and SE at the falling edge
of RAS.

RAS CAS DT/OE /WE SE FUNCTION TRANSFER DIRECTION
— H L H * Read transfer cycle RAM—SAM
\ H L L L Write transfer cycle SAM—RAM
H L L H Pseudo write transfer cycle —

¢ SAMSUNG
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KM424C64

CMOS VIDEO RAM

Read-Transfer Cycle

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

The actual data transfer is completed at the rising edge

of DT/OE. When the transfer is completed, the SDQ lines
Figure 2. BLOCK diagram of RAM and SAM PORT during

SAM START ADDHESS‘}
DATA BUS

are set into the output mode. In a read/real-time read-
transfer cycle, the transfer of a new row of data is com-
pleted at the rising edge of DT/OE and becomes valid
on the SDQ lines after the specified access time tsca
from the rising edge of the subsequent serial clock(SC)
cycle. The start address of the serial pointer of the SAM
is determined by the column address selected at the
falling edge of CAS.

read transfer

!

SDQ3
SDQ2
SDQ1

' | = sDbQo

I
s —— |
| -

. 35
AIL
I SERIAL ACCESS MEMORY

SAM PORT @

T
=
L TRANSFER CONTROL GATE

¢

T
i

SELECT ROW

RAM PORT

64K BIT RAM
MEMORY CELL ARRAY

ROW DECODER

L mjpuiy

Write Transfer Cycle

A write transfer cycle consists of loading the content
of the SAM data register into a selected row of RAM
array. A write transfer is accomplished by CAS high,
DT/OE low, WB/WE low and SE low at the falling edge
of RAS. The row address selected at the falling edge
of RAS determines the RAM row address into which the
data will be transfered. The column address selected
at the falling edge of CAS determines the start address
of the serial pointer of the SAM. After the write transfer
is completed, the SDQ lines are in the input mode so
that serial data synchronized with SC can be loaded.
When two consecutive write transfer operations are per-
formed, there is a delay in availability between the last
bit of the previous row and the first bit of the new row.
Consequently the SC clock must be held at a constant
V. or Vi, after the SC precharge time tscp has been
satisfied. A rising edge of the SC clock must not occur
until after a specified delay tasp from the falling edge
of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines
from serial read mode to serial write mode. It doesn’t
perform data transfer. A pseudo write transfer is ac-

complished by holding CAS high, DT/OE low, WB/WE
low and SE high at the falling edge of RAS. The pseudo
write transfer cycle must be performed after a read
transfer cycle if the subsequent operation is a write
transfer cycle. There is a timing delay associated with
the switching of the SDQ lines from serial output mode
to serial input mode. During this period, the SC clock
must be held at a constant V. or Vi after the tsc
precharge time has been satisfied. A rising edge of the
SC clock must not occur until after the specified delay
taso from the falling edge of RAS.

SAM Port Operation

The KM424C64 is provided with a 256 word by 4 bit serial
access memory (SAM). High speed read and write opera-
tion may be performed through the SAM port indepen-
dent of the RAM port operations, except during transfer
operation. The preceding transfer operation determines
the direction of data flow through the SAM registers.
Data may be read out of the SAM port after a read
transfer cycle (RAM—SAM) has been performed. Data
can be shifted out of the SAM port starting at any of
the 256 bit locations. This tap location corresponds to
the column address selected at the falling edge of CAS

¢ SAMSUNG
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KM424C64

CMOS VIDEO RAM

during the read transfer cycle. The SAM register is con-
figured as a circular data register. The data is shifted
sequentially starting from the selected tap location to

the most significant bit and then wraps around to the

least significant bit.

(TTTTT 1]

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

|-—o—._1—-2——3——-———‘—253—.—_ 254—.—255j

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

Table 4. Truth Table for SAM Operation

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

Preceding P .
Transfer iAxa?iz: eD:IC;Eoga_;LI; falling sC SE Function
Cycle P 9
read- serial Serial read enable
transfer output

mode -_— H Serial read disable

L*

write- serial L Serial write enable
transfer input | |

mode

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

Serial Clock (SC)

All operations of the SAM port are synchronized with
the serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the
maximum specified serial access time tsca from the
rising edge of SC. The serial clock SC also increments
the 8 bit serial pointer which is used to select the SAM
address. The pointer address is incremented in a wrap
around mode to select sequential locations after the
starting location which is determined by the column ad-
dress in the read transfer cycle. When the pointer
reaches the most significant address location (decimal
255), the next SC clock will be placed at the least signifi-
cant address location (decimal 0).

Serial Enable (SE)
The SE input is used to enable serial access operation.
In a serial read cycle, SE is used as an output control.

When SE is high, serial access is disabled, however,
the serial address pointer location is still incremented
when SC is clocked even when SE is high.

Serial Input/Output (SDQ0-SDQ3)

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

Power-up

If RAS=V, during power-up, the KM424C64 could
possibly begin an active cycle. This condition results
in higher than necessary current demands from the
power supply during power-up. It is recommended that
RAS and CAS track with Vg during power-up or be
held at a valid V4 in order to minimize the power-up
current.

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

¢ SAMSUNG
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KM424C64 CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE
trc
tRAs —trp—
—_—

—— ViH-— s Z
RAS v Sc tan

tcrp trRcp tRsH topn

|
tcas-
— Ve \ ]
el | T \ ] N
tRAL
tesH
tash taan tasc toan | ©
et ]
Ag-A7 ViH— ~  ROW COLUMN -}
Vi ADDRESS - \ ADDRESS
'___IRRH__
'ROS |1 trcH
X
WBIWE V‘H~ ’ W
ViL— -
tTHs | {trHm ] o

TE DY |\ N /

toea l'—'_’_‘OFF
teac—— togz —
trac
Wi/DQi Vor— ‘% VALID DATA-OUT
Vou— teLz ~
EARLY WRITE CYCLE
tre

[

tRA tRP =]
—
RS ViH— x taR
AS ViL— \ 7

trco tRgH |

t topPN
CRP tesh
_ te /[
ViH—
s Vie— w toen
F——tRAD——
tas | oo tRAL
ASR
l____ ——-—ltHAH L_~ b= tCAH =
X

|
AgA ViH— ROW ¢ CoLUmN
o-R7 Vi ADDRESS ADDRESS
T |

toven | tow f
|——-—,WSR F——t—tRWH tweH |
N Vin_ -\ twp VAV, \V,
WBIWE VI:— WPB m ’.” " ". “’..".“
' twen
tRwL
trHs tTHHi twes
—
DTIOE Vik— F
Vit— \
F—tmg=— _.Mj‘ _‘_DS._! '_.th._
wiiDQi \‘/"“— ™ ww VALID DATA-INA
- L
[— toHR

¢ SAMSUNG o
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KM424C64

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)

WRITE CYCLE (OE CONTROLLED WRITE)

trc -
tras tRP—|
RAs Vin— 3 tan \
Vie— \ —
treo tRsH
tcrp RS |
tesH I-—-'CPN -—-l
J— ViH— tcas [ f «\_
CAS
KR ﬁ
N |——tRAD e tRAL:
ASR _._I tRAH | “ASC ~'CAH-—-‘
ViH— ROW COLUMN
ArA7 ViL— ADDRESS ADDRESS
tRWH
twsR )
—_— ViH— NP
: |
WCR tRWL
ML towL K
AAAAANAARATSINN VY X XYY YA SN Y Y Y
orioE M- ROOOLHIKX) NNQNONNN‘N
prioE ViL— W toeH \\’A‘A‘A‘A‘A‘A‘A‘A’A’A‘A’AOA‘A‘A’A‘A’A’A’A.A.A.A A‘A‘A
tMs tMH tos tom
N ViH— MASK DATA : ~ XY v‘v’v V) v‘v’vov‘v‘v’v.v‘v.v.vov‘v’v‘v
woar it ) vauo oxtan BSOSO
L 1DHR
-
READ-WRITE/READ-MODIFY-WRITE CYCLE
!
trwe 1
tras L‘IR;'.—I
_ Vi .
RAS AR
ViL— S =
t
l_‘g_Rf_ trco tRSH ‘CPN
el ¢
CAS ViH— \ CAS /r_
ViL— [ tRAD—] R
— tosH
t
1AsR | |tRaH \ tcan tRAL
| emttag
ViH-- ROW COLUMN -
Aoh7 viL ADDRESS ADDRESS
- 1
tewo 4‘RWL|‘_{'
tawp - towt
twsal |tawn !_____ - |
w1 TR ey
trRwD
-t — taa——1
s trHH toEa
— 1
e T R i /! OGS
. tozo e tom
tMs e tRAC tcac toEZ
' 4 -
WilDQi :’/"°'L‘ — MASKPATA k—— onfk8ur SAug, p———————
110 L__J
— tewz

m DON'T CARE

¢ SAMSUNG

Electronics

14



KM424C64 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ CYCLE

tRP
tRasp
—
RS M \ AR / \
IL—
terp . trc - trc o = RsH—— e
== (——1RcD ) tcp . . ’_<|
JE— =—tcas— |—~—tcas- F~=tcas
CAs Vik— \ / S ;lZ \ /
ViL— .. - | !
tesH
tasc tasc
t, ! tran~———tasc =1 ltcan = | t
el K el PO o o]
e Vik— ROW COLUMN Y g COLUMN COLUMN
Vi ADD ADDRESS ADDRESS _#\ \- ADDRESS
1 1 T
t
RCS H_ RCS ; trcH
trcs tRCH ~—H~ tRCH tRRH
WEWE " v AW
Vi—
t [ tcpaA ——
THS L trem i
w4 ,
ViL— Y
L;()EA toFF [ toFF, [ tora torF
tozo tcac toez tcac toez tcac
 Vou— ( = VALID VALID VALID "N
wimai -y @ DATA-OUT DATA-OUT_J \_DATA-OUT ¢
H—t t tciz
thac ! CLz cLz Cl
FAST PAGE MODE WRITE CYCLE
trP
trasp
o —
RAS Vin— & R / N\
ViL— -
1 —{ = tRsH ——]
|———tcnp tRoD | " tcp tep ASH tCPN |
J— — tcAs —— L tcas——] toas— A % lk
CAS ViH W I —toas FS CAS Z S z
ViL— —
tRar  tasc | o5 tasc tasc |
tasr| | tcaH 1 | tean loan |
vz ViH— ROW {~ coLumN COLUMN " COLUMN
Vi — — ADD 4 ADDRESS ADDRESS ADDRESS |
tRWH twcs
twsR tweH tw?_s_ tweH twes! | tweH
- Vig— =t twp —— =t twp—— H— WPl
WBIWE v WPB y — —
L=
t ! towL | i ich—~—{
tTHS “tI:llH owt I 1 b——'RWL
DTIOE Vin—
VIL_ T T T T
tms | = tmH, tos ]_(BH tos | | ton tbs DH

e ViH— VALID VALID VALID
wibai - @gr WMt JM DATAN m DATAIN DATAIN

'—-——-iDHR
DON'T CARE

& SAMSUNG 1
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KM424C64

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
FAST PAGE MODE READ-MODIFY-WRITE CYCLE

trasp
_ Vin— —ﬁt tAR————| an
RAS Vi— \ i 4_
‘ ¢ tPRWC tPRWC:
CRP RCD top
_ _ tcas o tcas —
CAs Vik /] ﬁ _‘”/ 7
ViL— tasc|” [—— oL
tRAH ™
tasr| t=—i tcan ‘CWLL“"“ tasc | tcan
11 i
ViH— ROW z COLUMN ‘cng.uMN
AgA7 Vi— ADD /N ADDRESS ADDRESS J
tWsR| | tRwH twp twp
WB/WE :’/'”— wPB taw S 4 L
L—
tcwo tewp
tRwD
tths
} —4!THH—L!
DT/OE Vin—
ViL— toze | toze
toea
tos
toED
tcac | toH
Wi/DQi VioH
VioL

RAS ONLY REFRESH CYCLE

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

tRC——o
trP
tRas
— VIH_
RAS
Vie— tcap S ~ tRPC tcre \—
GAS Vin— J\__/f
Vie— tasR | [tRAH
_ ViH— ROW LA XXX XX
Aok B oo s
WBWE VK-
ViL—
tTHS L._._{ tTHH
ViL—
WilDQi Von— OPEN
VoL—

m DON'T CARE
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KM424C64 CMOS VIDEO RAM

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

T——W!qp>7+ trp

RAS Vin— / \ Z \ —

ViL—

"t \ |——tRPC !
FSPN | tesa tepn

| tcHR ]

Vig-
CAS " \_ . [ / \

Vi — 2

!

H— \ A\ A\ AN VNV ANANNNNANN/
e XKLL

VAN N NN\NNTSAANAANNANANANVYVYV VYV VYV VYV
R RN

\/
0

S
[S
S
[ <>
S
<
[
(S
<SS
[S
SIS
[>< 3
> >
> IS
2
S
[5<S
RS
S
S
[ <>
S R
[S2S
b’
3
> [S
RS
IS
<o
<<l
:‘0
1S
i3
5
<>
<>
R
S
S
<]
33
<O
33
=
<O
<]
O
3%
1%

VIERY. V.V, V VAV V. VAV V.V AV VAV VW YV VAV AV VAV VAV, VaVAVAVAV VAV . VAVAVAVAVVAVAVAV.V, 7

oroe " AKX LS XKL
r’ﬂTOFF
iDQi Vor—
Wi/DQ Ver— —_#L OPEN
| Note: Ag-A7 = Don't care
HIDDEN REFRESH CYCLE
trc . l tre -~

" — tras | tRaAS

|

|
ViH— tar l Z \
RA
s Vi — - SF
tcrRp | F———trcD —=—tRgH —=—] teen
i e
r———fCHR
CAS Vik— \\
Vie— N
| tasr | |tRAH tasc CAH f
[t '_....1 |-
! !
i Vie= s ROW \ COLUMN
Aok Vie— m ADDRESS ADDRESS
i !
| J \ chs——-4 HlRRH
wewe VMo
ViL—
FTHE_I trHH
b troH =
Vin— — i =
oroe /- N 7
w—
tOE2 !
—— ———1 toea '———- torF
torF | i !
T = tcac = toEZ

A

v tRAC -
WiIDQi vgr: HS VALID DATA-OUT 5—_

m DON'T CARE
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KM424C64 CMOS VIDEO RAM

TIMING DlAGRAMS (Continued)
READ TRANSFER CYCLE

tRC

tRP

. tRAs
BAS Vin-- )

RAS S taR ‘

ViL—

trco tRsH

tcap

s Ve \ o /[ /
ViL— t—a— tRAD —=—]|
tRAL 1
| tasm tasc tcan
a*_i tran  —a]

H— VVVVVAVMAAAAAAAAANNVNY
v T T e

twsr | [trwH

WBIWE \‘/"H'
n—
trRD
tris tTLm —*'TP‘_—}
. Vin— -
oo SR j! / RCONEORGIENK
I
] |{ tcso
o } tRsD
F—] r_,*___ -
Wi/DQi Von 5
VoL— iil
— tscc: -—f
tsrs tsc tsc
I | trsp *’4‘ tscp

Vin— \ rk
sC 7 r
Vi — - tsc INHIBIT RISING TRANSIENT Z g

-

tscp tsca
tsps | tsoH tsoH
Von- = VAVAVAVAVAVV VAV . AVAVAVAVAVAVAVAVAAVAVAVAVAY..\ /
sDQO-3 VALID Q‘Q OO0 VALID
(n* Vo. - 3 DATAIN A A’f‘f‘A‘A’A’A’A’A’A‘A’A‘A‘A A A‘A’A‘A‘A‘A‘A‘A’.‘" DATA-OUT 4
Vor- £
s0Q03 VALID DATA-OUT (Previous Row Data) VALID DATA-OUT
2)* Ou- b 4

SE=Vi m DON'T CARE

*1. When the previous data transfer cycle is a write or pseudo transfer cycle, itis defined as Read Transfer Cycle (1)
*2. When the previous data transfer cycle is a read transfer cycle, it is defined as Read Transfer Cycle (2).

& SAMISUNG 8
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KM424C64 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
REAL TIME READ TRANSFER CYCLE

’ tRC
tRAS: s
RAS ViH— :S‘ tar Z
ViL— -\
tcrp trep trRsH
| t, AS
CAS Vih— ; /
ViL— F—=— tRAD—=—
tRAL
|
! tesH
tasr tasc toan
.-1 tRAH
AoA ViH— ROW (= 3AM START
A7 Vie— ADDRESS ADDRESS
i t
twsk | | tRwH tam i—- trep —|
o . |
WBWE =~ VH—
ViL—
L—-— tcTH —— tTRD
tris bee—tTP
tRTH
P _ "N VAV VAV VYAV, V. VAV, VAV.VAV, V. VoV,
DT/OE Vi / ':0:0 0.0‘0‘0.0.0‘0‘0.0.0‘0’0‘0'0.0'
Vit~ — AVAVAVAYAVAVAVAYAVAYAYAVAYAVAYA'S
torr
Wi/DQi Vor— -
VoL— 7
trst
tsce tscc tsce
tsc tsc tsc tsc
tscp tscp tscp trsp tscp
ViH— - 3
SC
ViL— Z S Z S Z \ JZ S Z ‘
tsca tsca tsca tsca tsca
tsoH tsoH | | _tsoH tsoH tsoH
| I
SDQO-3 VoH- VALID VALID VALID = VALID Y VALID (-
Vor-— DATA-OUT DATA-OUT DATA-OUT L DATA-OUT DATA-OUT
' | 1 | (N
SE=V, Previous Row Data New Row Data

b'O;W DON'T CARE

AVAVA

K2

¢ SAMSUNG 10
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KM424C64

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
WRITE TRANSFER CYCLE

trRe

tRAs

—tRp-—

ViH— =

v N

RAS

tcrp

tRSH——

—— traD~—

toas

/

tRAL
tesk -

_ ViH—
CAs
ViL—
tasr tRAH
| ——

tcan

Vik— ROW
Ac-A7 Vi— ADDRESS

SAM START \/ 'OV

XXX

XX

L apbress  _ANOOOXOXX

VA AA/VVVAAY
SO

twsr waH
—_— ViH— \/ VVVV VV/\/ YV \ A/ A/ VVVVVVVV/VA/ \V\\A\/\V\/
WOWE W&i‘ B B XSRS
|

trs triH

— ViH—
DT/OE

ViL—

torF

Von— =
WIiiDQi F OPEN

TR

tcso

trsp

tsc

tscp

ViH—
SC ViL— _‘? tsc \

INHIBIT RISING TRANSIENT

N

_ ViH—
SE
ViL—

tsps

SDQO-3 " AT
- Vi DATA IN

Previous
Row Data

tREH tsws
VVAAAV V. V.V VAVAVV VWAV VAV V.V, VAVAVAVAV,Y
e
s tsps tsoH

VALID
DATA IN

—=—— New Row Data

< SAMSUNG
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KM424C64

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
PSEUDO WRITE TRANSFER CYCLE

tre
trp
tRas
s \ I\
tcrp trRcD tRsH
N ViH— 7 tcas
CAS ViL— W e \\ l [ /
tRAL
I
tasR | -~ ,_téic_ tcaH tcsH
Ve S N T TR,
horhe v,L—m \_ADDRESS fo_ApDRESS AKX XXX
twsR| [tRwH
wEE -m | XX KXY RXXXX M RRX X R0
WBWE \- AXOCO00OCOCOOCOOOXOCOCOOOCOOOOOOON0
[
trs e
R ViH—
DTIOE Vi—
torr
wioai "7 ) OPEN
VoL e tcsp
tsmrs trsp tsc
tscp
SC \\:l:: J Inhibit Rising Transient K
tesR d —"iE—H-f tsws.
_ Vin—
SE ViL— __7 ,_tio.'l o )
tepz——r] tsps tsoH
Vioh — = vaLID s - VALID @5
8DQO-3  v;oL_  DATA-OUT DATA-IN
Serial Output 1 =‘__ Serial
Mode ! I Input Mode

m DON'T GARE
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KM424C64

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
SERIAL READ CYCLE (SE CONTROLLED OUTPUTS)

_ ViH—
RAS S
ViL—
tTHs tTHH
e / N
DT/OE Vi—
tscc tsce tscc tscc
tsc tsc tsc tsc tsc
tsce tscp tscp tace tscp
sc V= \ / L /
ViL— t__i’ n-2 n-1 n n+1 n+2
« tseP
— ViH—
SE
ViL—
tsca tsca ISCA |
tSEA |
tsom tsez tsca tsOH tsoH
VoH— VALID VALID VALID -  VALID -\
Sbe3 oL DATA-OUT DATA-OUT DATA-OUT DATA-OUT
{ ! &
n-3 ' n-2 n n+1 n+2
SERIAL READ CYCLE (SE=V,)
- ViH—
RAS
ViL—
trHs trHH
o ViH— "
DT/IOE 7 \
ViL—
tscc iscc tscc tsce
tsc tsc tsc tsc tsc |
tscp tscp tscp tscp tscp :
Vi _\_,S_L / I_H_z \ ﬂ\
s¢ Vi | n-2 n-1 n n+1 N2 N\
tsca tsca tsca tsca tsca
tsoH tsoH tsoH tsoH | tsoH
VoH— VALID VALID VALID VALID VALID
SbQo-3 VoL—. \_ DATA-OUT _f\_ DATA-OUT DATA-QUT DATA-OUT DATA-OUT
|
n-3 I n-2 ! n-1 n : n+1 Bk n+2

;’;:;2{ DON'T CARE

¢ SAMISUNG

Electronics

22



KM424C64 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
SERIAL WRITE CYCLE (SE=V,)

RAS ViH—
ViL—
tTHs L&tTHHa‘
DT/OE ViH— '
ViL—
tsce tsco tsce tsce
tsc tsc tsc tsc tsc
tscp tscp tscp tscp tscp
Vin— \
sC Zn_z \ / _1\ Z Z n+1x Zn+2
VL N " r n N7
=1 tsbH —-—L tspH —==—— tSDH —==1-tspH ==t tspH
tsps === tsps —L—1 tspg—t== tsps tsps:
spaos UM~ " vaLID { VALID VALID VALID VALID
ViL— | DATA-IN DATA-IN | DATA-IN DATAIN \ DATA-IN)
n-2 n-1 n n+1 n+2

e .
t‘t‘f" DON'T CARE

¢ SAMSUNG 28
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KM424C64

CMOS VIDEO RAM

PACKAGE DIMENSIONS
24-PIN PLASTIC DIP

1.200 (30.48)

MAX

AA A A A L ML L T L M

Units: Inches (millimeters)

)

O

0.380 (4.65)

0.353 (8.97)

0.05 (1.27) £ 0.005 l |

[P I S B B R B B P R LS

TYP [

0°~15°C

-

0.400 (10.16)

/I\\mzs (10.79)

0.210 (5.33) 0.011x 0.0U\

0.015 (0.38) MAX (0.28)
MIN
\
0.325 (8.26)
B REF

[
J L_A LWE’ ‘L 0.018 (0.46)
TYP | = . -

0.05 (1.27) MAX

24-PIN PLASTIC ZIP

1.420 (36.07)

0.024 (0.61)

MAX

0.113 (2.87)

0.05+0.01 (1.27)

0.400.(10.16) 0322 (8.18)
AX 0.388 (9.85)

0.100 (2.54)
MIN

i 0.009 {0.23)
0.100 £ 0.01 (2.54) I 0.013 (0.33)

TYP

| | 0.016 (0.41)

TYP

I | 0.024 (0.61)

0.120 (3.05)

0.517 (13.13) REF

¢ SAMISUNG
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KM424C256

CMOS VIDEO RAM

256K x 4 Bit CMOS VIDEO RAM
FEATURES

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

¢ Performance range:

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

¢ Fast Page Mode

* RAM Read, Write, Read-Modify-Write

* Serial Read and Serial Write

¢ Read Transfer and Write Transfer

* Real time read transfer capability

* Write per Bit masking on RAM write cycles

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

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

GENERAL DESCRIPTION _

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

The RAM array consists of 512 rows of 2048 bits. It
operates like a conventional 256K x 4 CMOS DRAM. The
RAM port has a write per bit mask capability.

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

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

Refresh is accomplished by familiar DRAM refresh
modes. The KM424C256 supports RAS-only, Hidden, and
CAS-before-RAS refresh for the RAM port. The SAM port
does not require refresh.

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

PIN CONFIGURATIONS (Top Views)

¢ All inputs and outputs TTL and CMOS compatible sc [1] Vss NC. —‘J w2/DQ2
¢ Refresh: 512cycles/8ms spao [2] sDQ3 w303 [ 37 sE
* Single +5V+10% supply voltage spat [3] $DQ2 3'3:/02 g sDQ3
« Plastic 28-pin 400 mil SOJ and ZIP DTIoE [4] SE SEA[8] sc
SDQO
worpQo [5] W3/DQ3 e el
FUNCTIONAL BLOCK DIAGRAM wupat [6] W2/DQ2 Wf,é,m Wo/DQo
WB/WE [7] N.C. WB/WE
N.C. E CAS N.C. RAS
RAS — WRITE 7AS [9] NC. #8171 a6
TiaS —JcoNTROL REGISTER Ag [10] A0 A3\ 20] aa
/B/WE. & a6 [11 A veo A7
DT/OE—] cLoCKS A3
o] e ol AZ o Bl
SE——| COUNTER A4 13 A3 =26 A0
vee [14] [15] A7 N.C.12758| CAS
e
r— ADDRESS BUFFERS aam f—wbar S0J 21P
| |-~ w2/DQ2 - n -
COLUMN DECODERS svreer l—wabas | Pin Name Pin Function
A sty sC Serial Clock
. g E SDQo-SDQ; | Serial Data Input/Output
< |218 MEMORY ARRAY R Data Transfer/
al2 K x 4 CELLS
A E 250K TIOE Output Enable
M o IAIBDAAE . T .
- 18 % - spao B/WE Write Per Bit/Write Enable
Ag— < |* SERALL_spar | RAS Row Address Strobe
i 512x4 1 |surFerf— SDQ2 CAS Column Address Strobe
[ SERIAL DATA REGISTERS | —— sbas Wo/DQo — Data Write Mask/
SERIAL DATA SELECTOR | W,/DQ; Input/Output
v SE Serial Enable
SERIA ——-Vce
ADDRESS ves Achs Address Inputs
COUNTER Vee Power (+5V)
Vss Ground
N.C. | No Connection
25
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KM424C256 CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, Vour -1to +7.0 \
Voltage on Ve Supply Relative to Vss Vee -1t0 +7.0 v
Storage Temperature Tsig —-551t0 +150 °C
Power Dissipation Po 1 w
Short Circuit Output Current los 50 mA

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

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

Item Symbol Min Typ Max Unit

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

Input High Voltage Vin 2.4 — 6.5 \"

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

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

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

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

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

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

Item Symbol Min Max Unit

Input Capacitance (Ap-Ag) Cing — 6 pF

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

DT/OE, SE, SC)

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

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

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

Random read or write cycle time | tRe  |150] 180 1220 ns
Read-modify-write cycle time trwc {205 54‘5— 295 ns
Fast page mode cycle time trc 50 60 75 —ﬂ ns
Fast page mode read-modify-write trrwe | 105 125 145 ns
Access time from i@ tRAC 80 100 | 120 ns | 3,4
Access time from CAS tcac 25 25 30| ns 4
Access time from column address ri"i 45 L__ 50 60| ns | 3,11
Access time from CAS precharge tcra 50 55 65| ns 3
%A_Eto output in Low-Z torz 5 5 5 ’—nﬁds
Output buffer turn-off delay torr 0 20 0 30 (0] 35| ns 7
Transition time (rise and fall) tr 3 .50 3 50 3 50| ns 2
RAS precharge time trp 60 70 90 ] ns
RAS pulse width trAS 80| 10,000]100| 10,000 TZ‘CT 10,000]| ns
RAS pulse width (Fast page mode) trasP 80|100,000{100|100,000|120|100,000| ns
|RAS hold time B | thsH | 25| 25 30 ns
CAS hold time tcsh 80 100 120 ns
A : e e
gA_ipuls_e_width tcas 25 25 30 ns
RAS to CAS delay time trco 25 55 25_1 75| 25] 90| ns | 5,6
RAS to column address delay time tRAD 20 35| 20 50| 20 60| ns 11
CAS to RAS precharge time tcrp 10 10 10 ns
CAS precharge time teeN 15 15 20 ns
CAS precharge time (Fast page) tcp 10 15 20 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 15 15 15 ns
Column address set-up time tasc ] i r'O 0 ns |
Column address hold time tcAH 15 2(& 25 ns
Column address hold referenced to RAS | tar 65 75 85 ns
Column Address to RAS lead time tRAL 40 50 60 ns
Read command set-up time trcs 0 0 0] ns
Read command hold referenced to CAS | trcH 0 0 0 ns 9
Read command hold referenced to RAS tRRH 10 10 | 10| ns 9
Write command hold time twch 20 20 25 ns
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STANDARD OPERATION (Continued)
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KM424C256-8 | KM424C256-10 | KM424C256-12
Parameter Symbol Unit | Notes
Min| Max (Min| Max (Min| Max
Write command holod referenced to RAS | twcr 65 75 85 ns
Write command pulse width twp 20 | 20 25 ns
Write command to RAS lead time tRwL 20 ] 25 30 ns
Write command to CAS lead time towL 20 25 30 ns
Data set-up time tos [¢] 0 0 ns | 10
Data hold time - toH 20 20 25 ns | 10
Data hold referenced to RAS tonR 65 75 85 ns
Write command set-up time twcs o] 1 0 0 ns 8
CAS to WE delay tcwo | 55 60 70 ns 8
RAS to WE delay tawp | 110 135 160 ns| 8
Column address to WE delay time tawp | 75 85 100 ns 8
CAS setup time (C-B-R refresh) tcsr 10 10 10 ns
CAS hold time (C-B-R refresh) tcHR 15 20 25 ns
RAS precharge to CAS hold time trPC 10 10 10 ns
RAS holc? time referenced to OF trRoH | _g% ___gﬁo_ | _20] ns
Access time from output enable toea —_‘___’_25 25 30| ns
Output enable to data input delay toep 15 20 | 25 _|bhs
Output buffer turnoff delay from OE toez 0 200 O 25 0 30| ns 7
Output enable command hold time toeH 20 25 30 ns
Data to CAS delay tozc 0 0 0 ns
Data to output enable delay tozo 0 ] (¢] ns
ﬁefresh period (512 cycles) ’_E_ Jﬁ_ | 8 ’—__ __Q : 8| ms
WB set-up time twsR 0] | o 0 ns
WB hold time . tawd | 15 15 20 ns
Write per bit mask data set-up tms i J_ | O] ns
Write per bit mask data hold tMH 15 156 20 ns
DT high set-up time trHs 0 0 0 ns
DT high hold time tTHH 15 15 20 ns
DT low set-up time o tris 0 0 0 ns
DT low hold time triH 15 15 20 ns
127ea=o:m2012;§ ftrta?n’:ff;rs) tRTH 8(1 80 95 ns
Topee®  ew s sl e m
Tt ol w [so] e e e
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STANDARD OPERATION (Continued)

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

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

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

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

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

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

6. Assumes that trcp> trcp(Max).

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

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

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

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

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

DEVICE INFORMATION .

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

Table 1. Operation truth table

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

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

¢ SAMSUNG %
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Device Operation

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

Operation of the KM424C256 begins by strobing in a
valid row address with RAS while CAS remains high.
Then the address on the 9 address input pins is chang-
ed from a row address to a column address and is strob-
ed in by CAS. This is the beginning of any KM424C256
cycle in which a memory location is accessed. The
specific type of cycle is determined by the state of the
write enable pin and various timing relationships. The
cycle is terminated when both RAS and CAS have
returned to the high state. Another cycle can be initiated
after RAS remains high long enough to satisfy the RAS
precharge time (tre} requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tgp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM424C256 begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining WB/WE high
during a RAS/CAS cycle. The access time is normally
specified with respect to the falling edge of RAS. But
the access time also depends on the falling edge of CAS
and on the valid column address transition. If CAS goes
low before tacp(max) and if the column address is valid
before tran(max) then the access time to valid data is
specified by taac(min). However, if CAS goes low after
treo{max) or if the column address becomes valid after
trap(max), access is specified by tcac or taa.

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

Write

The KM424C256 can perform early write, and read-
modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between WB/WE, DT/OE and CAS.
In any type of write cycle, Data-in must be valid at or

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

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

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

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

Fast Page Mode

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

Write-Per-Bit

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

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

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

Data Output

The KM424C256 has a three state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/OE is high (Vi) the output is in the high impedance
(Hi-Z) state. In any cycle in which valid data appears at
the output the output goes into the low impedance state
in a time specified by t after the falling edge of CAS.
Invalid data may be presented at the output during the
time after tc.> and before the valid data appears at the
output. The timing parameters tcac, trac and taa specify
when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hid-
den refresh). Each of the KM424C256 operating cycles
is listed below after the corresponding output state pro-
duced by the cycle.

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

Refresh

The data in the KM424C256 is stored on a tiny capacitor
within each memory cell. Due to leakage the data may
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the 512 rows every
8 ms. Any operation cycle performed in the RAM port
refreshes the 2048 bits selected by the row addresses
or an on-chip refresh address counter. Either a burst
refresh or distributed refresh may be used. There are
several ways to accomplish this.

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

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

Table 3. Truth Table for Transfer Operation

nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address
counter which is then internally incremented in prepara-
tion for the next CAS-before-RAS refresh cycle.
Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM424C256 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM424C256 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

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

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

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

of RAS.

RAS CAS | DTIOE | WBIWWE | SE FUNCTION TRANSFER DIRECTION
H L H * Read transfer cycle RAM-SAM
—\_‘ H L L L Write transfer cycle SAM—-RAM
H L L H Pseudo write transfer cycle -
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Read-Transfer Cycle

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

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

are set into the output mode. In a read/real-time read-
transfer cycle, the transfer of a new row of data is com-
pleted at the rising edge of DT/OE and becomes valid
on the SDQ lines after the specified access time tsca
from the rising edge of the subsequent serial clock(SC)
cycle. The start-address of the serial pointer of the SAM
is determined by the column address selected at the
falling edge of CAS.

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

A write transfer cycle consists of loading the content
of the SAM data register into a selected row of RAM
array. A write transfer is accomplished by CAS high,
DT/OE low, WB/WE low and SE low at the falling edge
of RAS. The row address selected at the falling edge
of RAS determines the RAM row address into which the
data will be transfered. The column address selected
at the falling edge of CAS determines the start address
of the serial pointer of the SAM. After the write transfer
is completed, the SDQ lines are in the input mode so
that serial data synchronized with SC can be loaded.
When two consecutive write transfer operations are per-
formed, there is a delay in availability between the last
bit of the previous row and the first bit of the new row.
Consequently the SC clock must be held at a constant
V. or Vi after the SC precharge time tscp has been
satisfied. A rising edge of the SC clock must not occur
until after a specified delay tasp from the falling edge
of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines
from serial read mode to serial write mode. It doesn't
perform data transfer. A pseudo write transfer is ac-

complished by holding CAS high, DT/OE low, WB/WE
low and SE high at the falling edge of RAS. The pseudo
write transfer cycle must be performed after a read
transfer cycle if the subsequent operation is a write
transfer cycle. There is a timing delay associated with
the switching of the SDQ lines from serial output mode
to serial input mode. During this period, the SC clock
must be held at a constant V. or Vi after the tsc
precharge time has been satisfied. A rising edge of the
SC clock must not occur until after the specified delay
trsp from the falling edge of RAS.

SAM Port Operation

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

& SAMSUNG

Electronics

33



KM424C256

CMOS VIDEO RAM

responds to the column address selected at the falling
edge of CAS during the read transfer cycle. The SAM
register is configured as a circular data register. The data

is shifted out sequentially starting from the selected tap
location to the most significant bit and then wraps
around to the least significant bit.

(TTTTT T

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

Eo—-—1——2-—3———_—-——509__51o_——511—j

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

Table 4. Truth Table for SAM Operation

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

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

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

Serial Clock (SC)

All operations of the SAM port are synchronized with
the serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the
maximum specified serial access time tsca from the
rising edge of SC. The serial clock SC also increments
the 9 bit serial pointer which is used to select the SAM
address. The pointer address is incremented in a wrap
around mode to select sequential locations after the
starting location which is determined by the column ad-
dress in the read transfer cycle. When the pointer
reaches the most significant address location (decimal
511), the next SC clock will be placed at the least signifi-
cant address location (decimal 0).

Serial Enable (SE)

The SE input is used to enable serial access operation.
In a serial read cycle, SE is used as an output control.

When SE is high, serial access is disabled, however,
the serial address pointer location is still incremented
when SC is clocked even when SE is high.

Serial Input/Output (SDQ0-SDQ3)

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

Power-up

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

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

CMOS VIDEO RAM

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

RAS

CAS

Ao-As

WBIWE

DTIOE

Wi/DQi

RAS

CAS

Ag-Ag

tre

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

WB/WE

DTIOE

WilDQi

N

tRwD

toea ‘

/ R

f—— ioso————-l tos

toez toH

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

VALID £~ vaLD >
DATA-OUT 4 DATA-IN A

toz m DON'T CARE
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KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ CYCLE

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

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

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

KM424C256

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

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

RAS ONLY REFRESH CYCLE

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

tRe

i—e—— tRP ———e—y

o Ve - tras L=
RAS

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

Vii— tasr E{i&% U

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

ViL—

tTHs L.._.__{ tTHH

DT/OE ViH— ’ v,

e X8 R R R KRR
WiDQi VoH— OPEN

VoL—

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

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

tap — —=—1

VA

X%y

A

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

HIDDEN REFRESH CYCLE

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

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ TRANSFER CYCLE

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

*1.

m DON'T CARE

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

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

& SAMSUNG
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KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
REAL TIME READ TRANSFER CYCLE

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

O D ) D

twsr | | tRwH [N FrR—

fea—a—

WBWE ~ ViH—

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

m DON'T CARE

¢ SAMISUNG 4
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KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
WRITE TRANSFER CYCLE

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

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

tris tTLH

., ViH—
DT/OE X

ViL— \

torr

VoH— -
Wi/DQi ) OPEN

VOL— e

tesp
tsps tsc

trsp

tscp

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

m DON'T CARE

- €§SAMSUNG 2
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KM424C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PSEUDO WRITE TRANSFER CYCLE

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

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

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

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

m DON'T CARE
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KM424C256

CMOS VIDEO RAM

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

S ViH—
ViL—

D

N

—

tTtHs

-

o YRR

XX

tscc tscc
tsc tsc tsc

tsce

tscp tscp tsce

tscp tscp

tscc
tsc tsc

sC

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

tsps = tsps = tsps—

1] n+ Z ne2 N\

—-L tspH t—=t-tsDH t—=——t— tSDH

—J— tson == tsoH

tsps:

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

VALID VALID
\ DATAIN \ DATA-INJ

n-2 n-1 n

n+1 n+2

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

PACKAGE DIMENSIONS
28 PIN PLASTIC SOJ _ Units: Inches

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

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

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

)

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

0.026 (0.66)
0.032 (0.81)

MIN 0.025 (0.64)

)
ﬂp‘—‘ 0.050 (1.27) MAX

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

28-PIN PLASTIC ZIP

0.113 (2.87)
0.120 (3.05)

1.435 (36.45) MAX

MAX
0.322
0.388

0.400 (10.16)
0.517
REF

TR s
el
ﬂ:@ TYP 1

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

MAX 0.148 (3.76)

¢ SAMSUNG
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KM424C256A

CMOS VIDEO RAM

256K x 4 Bit CMOS VIDEO RAM
FEATURES

¢ Dual Port Architecture
256K x 4 bits RAM port
512 x 4 bits SAM port
* Performance range:

Item -6 -8 -10
RAM access time (trac) 60ns | 80ns | 100ns
RAM access time (tcac) 20ns | 20ns | 25ns
RAM cycle time (trc) 125ns | 150ns | 180ns
RAM page mode cycle (trc) | 45ns | 50ns | 60ns
SAM access time 20ns | 20ns | 25ns
SAM cycle time 25ns | 30ns | 30ns
RAM active current 90mA | 80mA | 70mA
SAM active current 50mA | 40mA | 40mA
RAM & SAM standby 5mA | 5mA | 5mA

* Fast Page Mode

* RAM Read, Write, Read-Modify-Write

e Serial Read and Serial Write

¢ Read Transfer and Write Transfer

* Real time read transfer capability

¢ Write per Bit masking on RAM write cycles

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

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

GENERAL DESCRIPTION

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

The RAM array consists of 512 rows of 2048 bits. it
operates like a conventional 256K x 4 CMOS DRAM. The
RAM port has a write per bit mask capability.

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

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

Refresh is accomplished by familiar DRAM refresh
modes. The KM424C256 supports RAS-only, Hidden, and
CAS-before-RAS refresh for the RAM port. The SAM port
does not require refresh.

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

PIN CONFIGURATIONS (Top Views)

* All inputs and outputs TTL and CMOS compatible sc [ Vss NC w2/DQ2
* Refresh: 512cycles/8ms sbqo {2 $DQ3 waipa3 | 3|15 5
« Single +5V=10% supply voltage sbat. % sba2 5'2/02 ;]E SDG3
¢ Plastic 28-pin 400 mil SOJ and ZIP DTIOE & 3:53/003 soég j{% sC
woinQo [5 SOE RG] sbat
wipat [6] W2/DQ2 67198 BT woinco
FUNCTIONAL BLOCK DIAGRAM wiar (6 ez ] oo
NC. [8] TAS A s
RAS — WRITE RAS [9] N.C A8 [17 B
RAS- C. 18] A6
—CAS—oonTROL REGISTER A8 [10] A0 AS T_§|@ A4
wBwE—"" A6 [11] A1 i e
DT/OE-— CLOCKS A3 [23]
s AEpREe N " mEe
SE—~] COUNTER A4 [13] A3 e =128] a0
Vee [14] A7 C-1E0[z8] cas
|— wo/bao . ;
l—— ADDRESS BUFFERS aam f—wupa SOJ ZIP
COLUMN DECODERS | BUIF/:(;ER :\‘;‘/V;/ggi Pin Name Pin Function
Ao o P SC Serial Clock
. SDQy-SDQ; | Serial Data Input/Output |
- 1218 MEMORY ARRAY R — Data Transfer/
o l& LLS
o ki B 256K x4 CELL TIOE Output Enable
o |u o ! navle
. a g I B/WE Write Per Bit/Write Enable
Ag—— < | SEI'/*(;AL | spai RAS | Row Address Strobe
i 512x4 1 BUFFER |~ Sba2 CAS Column Address Strobe
I SERIAL DATA REGISTERS | [~ Sba3 W,/DQo — Data Write Mask/
=] SERIAL DATA SELECTOR W,/DQ3 Input/Output
v SE | Serial Enable
ADDAESS ’_V:: As-Ag Address Inputs
COUNTER Veo Power (+5V)
Vss Ground
N.C. No Connection ]
47
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KM424C256A CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS* ‘
Item Symbol Rating Unit ,

Voltage on Any Pin Relative to Vss ' Vi, Vour ~1to +70 v
Voltage on Ve Supply Relative to Vs : Vee - 17 to +7.0 v
Storage Temperature ? Tetg - 55 to +150 : °CW 7
Power Dissipation ' Po o W
Short Circuit Output Current - los 7 50 'mA )

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

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

tem Symbol | Min Typ Max Unit |
Supply Voltage [ Voo ! as | 50 % 55 v |
Ground i Vss j 0 . o 07 1 ] (L }/uw; 1
Input High Voltage * Vin | 24 — 6.5 v
ge | . . R
Input Low Voltage . Vi J -1.0 . — 08 Y
DC AND OPERATING CHARACTERISTICS
{Recommended operating conditions unless otherwise noted)
KM424C256
Parameter (Ram Port) Sam Port | Symbol P 8 10 Unit
Operating Current* Standby loct 90 80 70 | mA
(RAS and CAS Cycling @ tac= mm) Active leciA 140 120 110 | mA
Standby | RAS, CAS, DT/OE | SE=Vm, SC=Vu Standby | lccz 5 5 5| mA
Current | WBIWE =V SE=V,, SC=Cycling | Active locoA 50 40 40 | mA
RAS Only Refresh Current* Standby leca 90 80 70 | mA
(CAS =V, RAS Cycling @ trc = min) Active lecsA 140 | 120 | 110 | mA
Fast Page Mode Current* Standby locs 70 60 50 | mA
(RAS =V, CAS Cycling @ tec=min) Active lociA 120 | 100 90 | mA
CAS-Before-RAS Refresh Current* Standby lees 90 80 70 | mA
(RAS and CAS Cycling @ trc =min) Active lccsA 140 | 120 | 110 | mA
Data Transfer Current* Standby lccs 120 | 110 | 100 | mA
(RAS and CAS Cycling @ trc=min) Active loceA 170 | 150 | 140 | mA

*NOTE: Icci/A, Icca/A, lcca/A, Ices/A and lcce/A are dependent on output loading and cycle rates. Specified values

are obtained with the output open, Icc is specified as an average current.

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

Item ’ Symbol } Min Max Unit
I
Input Leakage Current (Any input 0<Vin<6.5V, I j ~10 10 WA
[ all other pins not under test =0 volts.) N * N ! |
Output Leakage Current (Data out is disabled, 10 10 i
| O0V<VOUT<55V) i for ; . A ‘
* Output High Voltage Level 24 _ Vv
(RAM lon = —5mA, SAM lon= —2mA) ) 4 o »
Output Low Voltage level _ 04 v
(RAM lo. =4.2mA, SAM I =2mA)

¢ SAMSUNG
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KM424C256A

CMOS VIDEO RAM

CAPACITANCE (1, =25°C)

item Symbol Min Max Unit
Input Capacitance (Ao-Ag) Cini — 6 pF
Input Capacitance (RAS, CAS, WB/WE, Coe _ 2 oF
DT/OE, SE, SC)
Input/Output Capacitance (W0/DQO0-W3/DQ3) Coa — 7 pF
Input/Output Capacitance (SDQO-SDQ3) Cspa — 7 pF

AC CHARACTERISTICS (0°c<Ta<70°C, Voc=5.0V+10%, See notes 1,2)

KM424C256-6 | KM424C256-8 | KM424C256-10
Parameter Symbol Unit | Notes
Min| Max |Min| Max |Min| Max

Random read or write cycle time trc 125 150 180 ns
Read-modify-write cycle time tawc 175 205 245 ns

Fast page mode cycle time tec 45 50 60 ns

Fast page mode read-modify-write teawc | 100 105 125 ns
Access time from RAS trac 60 80 100| ns | 34
Access time from CAS toac 20 20 25| ns 4
Access time from column address taa 35 40 50 ns 3,11
Access time from CAS precharge tora 40 45 55| ns 3
CAS to output in Low-Z towz 5 5 5 ns 3
Output buffer turn-off delay tore 0 25 0 25 0 30| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time tre 55 60 70 ns

RAS pulse width tras 60| 10,000 80| 10,000 100 | 10,000 | ns

RAS pulse width (fast page mode) trasp 60 { 100,000 | 80 | 100,000 | 100 | 100,000 | ns

RAS hold time trsw 20 20 25 ns

CAS hold time tosn 60 80 100 ns

CAS pulse width teas 20 20 25 ns

RAS to CAS delay time trco 20 40| 25 60| 25 75| ns | 56
RAS to column address delay time tran 15 25| 20 40| 20 50| ns 11
CAS to RAS precharge time teap 5 5 5 ns

CAS precharge time toen 10 10 15 ns

CAS precharge time (fast page mode) ter 10 10 15 ns

Row address set-up time tasr 0 0. 0 ns

Row address hold time tran 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time toan 15 15 20 ns
Column address hold referenced to RAS tar 45 60 75 ns
Column address to RAS lead time traL 35 40 50 ns

Read command set-up time tacs 0 0 0 ns

Read command hold referenced to CAS | tacn 0 0 0 ns 9
Read command hold referenced to RAS | taru 0 0 0 ns 9
Write command hold time twen 15 15 20 ns

¢ SAMSUNG
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KM424C256A

CMOS VIDEO RAM

STANDARD OPERATION (Continued)

KM424C256-6 | KM424C256-8 | KM424C256-10
Parameter Symbol Unit | Notes
Min| Max |[Min| Max |Min| Max
Write command hold referenced to RAS twen 45 60 75 ns
Write command pulse width twe 15 15 20 ns
Write command to RAS lead time trwL 15 20 25 ns
Write command to CAS lead time towL 15 20 25 ns
Data set-up time tos 0 0 0 ns 10
Data hold time ton 15 15 20 ns 10
Data hold referenced to RAS tomr 45 60 75 ns
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay town 50 50 60 ns 8
RAS to WE delay trwp 90 110 135 ns 8
Column address to WE delay time tawp 65 70 85 ns 8
CAS setup time (C-B-R refresh) tosr 10 10 10 ns
CAS hold time (C-B-R refresh) towR 15 15 20 ns
RAS precharge to CAS hold time trrc 10 10 10 ns
RAS hold time referenced to OE troH 20 20 20 ns
Access time from output enable toea 20 20 25| ns
Output enable to data input delay toen 15 15 20 ns
Output buffer turnoff delay from OE toez 0 20 0 20 0 25| ns 7
Output enable command hold time toew 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
WB set-up time twsk 0 0 0 ns
WEB hold time trwH 10 15 15 ns
Write per bit mask data set-up tms 0 0 0 ns
Write per bit mask data hold tmu 10 15 15 ns
DT high set-up time trus 0 0 0 ns
DT high hold time trim 10 15 15 ns
DT low set-up time trs 0 0 0 ns
DT low hold time trim 10 15 15 ns
gzallot‘?’mgoll-ga?ftrt:n:f_gsj thr 50 65 80 ns
&ra:ot‘i,vmgo:ga;eftrt:ngfzrs) tomm 3 25 30 ns
(?ga:%‘i’vmr;o:ga?ft rt:nglef) Address tar 30 30 35 ns
50
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STANDARD OPERATION (Continued)
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KM424C256-6 | KM424C256-8 | KM424C256-10
Parameter Symbol Unit | Notes
Min| Max . [Min| Max |Min| Max
SE set-up referenced to RAS tesr 0 0 0 ns
SE hold time referenced to RAS tren 10 15 15 ns
DT to RAS precharge time trae 50 60 70 ns
DT precharge time tre 20 25 30 ns
RAS to first SC delay (read transfer) trsp 60 80 100 ns
CAS to first SC delay (read transfer) tcso 35 40 50 ns
Last SC to DT lead time trst 5 5 5 ns
DT to first SC delay (read transfer) trsp 15 15 15 ns
Last SC to RAS set-up (serial input) tsrs 30 30 30 ns
RAS to first SC delay time (serial input) tsro 25 25 25 ns
RAS to serial input delay tsop 50 50 50 ns
RAS (pocudo write wansten toz | 10| 50| 10| 50| 10| 50 ms| 7
Serial input to first SC delay tszs 0 0 0 ns
SC cycle time tsce 25 25 30 ns
SC pulse width (SC high time) tsc 7 7 10 ns
SC precharge (SC low time) tscp 7 7 10 ns
Access time from SC tsca 20 20 25| ns 4
Serial output hold time from SC tsoH 5 5 5 ns
Serial input sett-up time tsos 0 0 0 ns
Serial input hold time tsom 15 15 20 ns
Access time from SE tsea 20 20 25| ns 4
SE pulse width tee 25 25 25 ns
SE precharge time tsep 25 25 25 ns
Serial out buffer turn-off from SE tsez 0 20 0 20 0 20| ns 7
Serial input to SE delay time teze 0 0 0 ns
Serial write enable set-up time tsws 5 5 5 ns
Serial write enable hold time tswn 15 15 15 ns
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NOTES

1.

11.

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.

. Vik(min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured

between V\y(min) and V,(max) and are assumed to be 5ns for all inputs.

. RAM port outputs are measured with a load equivalent to 2 TTL loads and 100pF.
. SAM port outputs are measured with a load equivalent to 2 TTL loads and 50pF. Doyr comparator level:

Von/VoL = 2.0/0.8V.

. Operation within the taco{max) limit insures the taag(max) can be met. trep(max) is specified as a reference point

only. If taep is greater than the specified trep{max) limit, then access time is controlied exclusively by tcac.

. Assumes that trep> treo(max).
. The parameters, torr(mMax), toe{max), tspAmax) and tse{max), define the time at which the output achieves the

open circuit condition and is not referenced to Vo or Vo.

. twes, tawn, towo and tawp are non restrictive operating parameters. They are included in the data sheet as elec-

trical characteristics only. If twes> twes(min) the cycle is an early write cycle and the data out pin will remain
high impedance for the duration of the cycle. If towp> tewo(min) and tawp < tawn(min) and tawo=tawo(min), then
the cycle is a read-write cycle and the data out will contain the data read from the selected address. If neither
of the above conditions are satisfied, the condition of the data out is indeterminate.

. Either tacn OF tarn must be satisfied for a read cycle. o
. These parameters are referenced to the CAS leading edge in early write cycles and to the DT/OE leading edge

in read-write cycles.
Operation within the tgap(max) limit insures that taco{max) can be met. trap(max) is specified as a reference point
only. If tgap is greater than the specified tgap{max) limit, then access time is controlled by taa.

DEVICE INFORMATION

All operation modes of KM424C256 are determined by CAS, DT/OE,

B/WE and SE at the falling edge of RAS.

The truth table of the operation modes is shown in table 1.

Table 1. Operation truth table

RAS ‘CAS ADDRESS DT/OE WBIWE SE FUNCTION
H H * * * * Standby
L . . * . CAS-before-RAS Refresh
H row/column H-L H * READ
H row/column H H-L * WRITE
H row H * * RAS-only Refresh
_\ H row/column H L * WRITE-per-Bit

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

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

Operation of the KM424C256 begins by strobing in a
valid row address with RAS while CAS remains high.
Then the address on the 9 address input pins is chang-
ed from a row address to a column address and is strob-
ed in by CAS. This is the beginning of any KM424C256
cycle in which a memory location is accessed. The
specific type of cycle is determined by the state of the
write enable pin and various timing relationships. The
cycle is terminated when both RAS and CAS have
returned to the high state. Another cycle can be initiated
after RAS remains high long enough to satisfy the RAS
precharge time (tge) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tsp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM424C256 begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining WB/WE high
during a RAS/CAS cycle. The access time is normally
specified with respect to the falling edge of RAS. But
the access time also depends on the falling edge of CAS
and on the valid column address transition. If CAS goes
low before troo(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 KM424C256 has common data /O pins. The DT/OE
has been provided so the output buffer can be precise-
ly controlled. For data to appear at the outputs, DT/OE
must be low for the period of time defined by toga.

Write

The KM424C256 can perform early write, and read-
modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between WB/WE, DT/OE and CAS.
In any type of write cycle, Data-in must be valid at or
before the falling edge of WB/WE whichever is later.

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

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

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

Fast Page Mode

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

Write-Per-Bit

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

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

RAS CAs DTIOE WBIWE Wi/DQi FUNCTION
H H H * WRITE ENABLE
—\‘ H H L 1 WRITE ENABLE
WRITE MASK

Data Output

The KM424C256 has a three state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/QE is high (Vi) the output is in the high impedance
(Hi-2) 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 tc.- after the falling edge of CAS.
Invalid data may be presented at the output during the
time after tc> and before the valid data appears at the
output. The timing parameters tcac, trac and taa specify
when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hid-
den refresh). Each of the KM424C256 operating cycles
is listed below after the corresponding output state pro-
duced by the cycle.

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

Refresh

The data in the KM424C256 is stored on a tiny capacitor
within each memory cell. Due to leakage the data may
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the 512 rows every
8 ms. Any operation cycle performed in the RAM port
refreshes the 2048 bits selected by the row addresses
or an on-chip refresh address counter. Either a burst
refresh or distributed refresh may be used. There are
several ways to accomplish this.

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

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

Table 3. Truth Table for Transfer Operation

nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address
counter which is then internally incremented in prepara-
tion for the next CAS-before-RAS refresh cycle.
Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM424C256 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM424C256 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

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

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

i) Direction of data transfer is defined.
iii) Serial read or serial write is selected.
iv) SAM start address (the address to be accessed
first after the termination of transfer cycle in the
SAM data register) is specified.
There are three types of transfer operations: read
transfer, write transfer and pseudo-write transfer. As
shown in table 3, the type of transfer operation is deter-
mined by CAS, DT/OE, WB/WE and SE at the falling edge
of RAS.

RAS CAS | DT/OE | WBIWE | SE FUNCTION TRANSFER DIRECTION
H L H * Read transfer cycle RAM—SAM
‘—\‘ H L L L Write transfer cycle SAM-RAM
H L L H Pseudo write transfer cycle -
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Read-Transfer Cycle

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

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

are set into the output mode. In a read/real-time read-
transfer cycle, the transfer of a new row of data is com-
pleted at the rising edge of DT/OE and becomes valid
on the SDQ lines after the specified access time tsca
from the rising edge of the subsequent serial clock(SC)
cycle. The start-address of the serial pointer of the SAM
is determined by the column address selected at the
falling edge of CAS.

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

A write transfer cycle consists of loading the content
of the SAM data register into a selected row of RAM
array. A write transfer is accomplished by CAS high,
DTIOE low, WB/WE low and SE low at the falling edge
of RAS. The row address selected at the falling edge
of RAS determines the RAM row address into which the
data will be transfered. The column address selected
at the falling edge of CAS determines the start address
of the serial pointer of the SAM. After the write transfer
is completed, the SDQ lines are in the input mode so
that serial data synchronized with SC can be loaded.
When two consecutive write transfer operations are per-
formed, there is a delay in availability between the last
bit of the previous row and the first bit of the new row.
Consequently the SC clock must be held at a constant
V. or Vi after the SC precharge time tscp has been
satisfied. A rising edge of the SC clock must not occur
until after a specified delay trsp from the falling edge
of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines
from serial read mode to serial write mode. It doesn’t
perform data transfer. A pseudo write transfer is ac-

complished by holding CAS high, DT/OE low, WB/WE
low and SE high at the falling edge of RAS. The pseudo
write transfer cycle must be performed after a read
transfer cycle if the subsequent operation is a write
transfer cycle. There is a timing delay associated with
the switching of the SDQ lines from serial output mode
to serial input mode. During this period, the SC clock
must be held at a constant V,_ or Vy after the tsc
precharge time has been satisfied. A rising edge of the
SC clock must not occur until after the specified delay
trso from the falling edge of RAS.,

SAM Port Operation

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

is shifted out sequentially starting from the selected tap
location to the most significant bit and then wraps
around to the least significant bit.

TTTTTT 71

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

|-——o——-1—.-2——-3——-———_.__509 et 51 () st 511j

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

Table 4. Truth Table for SAM Operation

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

Preceding S .

SAM port DT/OE (at the falling s .
Transfer L A SC SE Function
Cycle operation edge of RAS)
read- serial L serial read enable
transfer output

mode L _— H serial read disable
write- serial L serial write enable
transfer input I |

mode

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

Serial Clock (SC)

All operations of the SAM port are synchronized with
the serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the
maximum specified serial access time tsca from the
rising edge of SC. The serial clock SC also increments
the 9 bit serial pointer which is used to select the SAM
address. The pointer address is incremented in a wrap
around mode to select sequential locations after the
starting location which is determined by the column ad-
dress in the read transfer cycle. When the pointer
reaches the most significant address location (decimal
511), the next SC clock will be placed at the least signifi-
cant address location (decimal 0).

Serial Enable (SE)
The SE input is used to enable serial access operation.
In a serial read cycle, SE is used as an output control.

When SE is high, serial access is disabled, however,
the serial address pointer location is still incremented
when SC is clocked even when SE is high.

Serial Input/Output (SDQO-SDQ3)

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

Power-up

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

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

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

FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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\/\/ \/ \/
ViH— ROW COLUMN COLUMN “RAXX X X X X XXX 0 U R
N e B RS
twsR| | trRwH twp
] e Ol
e Vig— 4 |
WBIWE wPB Y fawo N |
L=
tewo tcwo ‘
trRwo
trHs
L- —-tTHH——JI !
ViL— lnzg toze
tozo toea tozo ’-—l
toea
tcac | T
tRac tps =t | tera tos
v toeo toH | toep 1]
tms —F=— —1 f tcac 1= tDH
oA v 4
Wi/DQi /oH WM1
VioL N -
VALID DATA-OUT VALID DATA IN VALID DATA-QUT VALID DATA IN

RAS ONLY REFRESH CYCLE

|—

tRC

|

— tRas:

'
axa ViH— - ! _A -
RAS p
V= tere | ) e tore \__
L — °"‘ -
CAS ViH— 1
ViL— tasm jﬁ/ﬁl U
] Vin— ROW KX v‘v.v’v‘v’v’v.v.v'v’v‘v.v.v’v’v’v’v‘v.v‘v’v’v’v‘v.v’v.v‘v.v’v.v
fobe Bress IR AR
vawe | Vin— RXXXRXRIIN XXX TXIXRRS IR
e KRR R R R R R KERX XX KKK KXY
trHs ————{ THH
DT/(E ViH— '6'7'7' ""VY'VV.VV"V'V'V"V"VV""V"VYVVVVV"V"
o B B R
Wi/DQi Von— OPEN
VoL—

M DON'T CARE
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KM424C256A

CMOS VIDEO RAM

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

13p — —=—— |

tre

tRAs

RAS Vin— - . N
ViL— _] t | e
— tosh tCHR (:j :@i
CAS Vin- /] / 7 N
ViL— )
ey VH— VV/VVV/\ AN VVVVVVV /A VN VAN NNV VN VNV VNV VANV VYV VNV NV NV \ANANS
B Attt
I VERY. V.YV ViV VYAV V.V V.V VAV V.V VY VAV AU ALY VAV VAV VW VAV VY VAVAVAVLV. V.V AVAVAV V.V V.V
o KRR X KRR XK RRIKIKRUIIKNSNNK,
1 lOFF
iDQi Von—
WiiDQ VZL B OPEN
Note: Ap-Ag=Don’t care
HIDDEN REFRESH CYCLE
e tRP R trp
tras tRAs

e N b / /N

tcrp tReo tRsH —=—— tcpn
J— Vi — [——tcHR W
A N\ 7/ N\

tAsR ;Eﬁﬁ tasc tcan
O R

]T tRCs ——-l |———| tRRH
WBIWE ://‘H -
L=
THS FIE%
I = tROK ~=—{
STiaF ViH— =
DTIOE v b ‘1\ \ ]
| oe) toea toFF
i t—= tcAC = toez
WiDQi Vor— =\ e v i
Vo- A — VALID DATA-OUT —

m DON'T CARE
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KM424C256A

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ TRANSFER CYCLE

*1.

A trRP
tras
o Vi .
RAS i S AR ‘
tRcD tRSH
tcrp I—‘ tcPN +—1
GAS ViH— \\ tcas ﬂ» —\—
ViL— = tRAD ——{ "
tRAL !
tasr tasc fcan o1
——-1 tRaH =i
Vin— ROW sam sTarT  NOOOOOOOOOOOOCOOOOOOO0
Anhs e m ADDRESS ADDRESS ‘&0‘0‘0‘0‘0‘0))2&0‘0‘0)‘020‘0[‘0‘0[[
twsr | |tRWH
WBWE VW~
Vie—
ttRp -
tris tTLn —tre
BTIGE Vin— /
ViL— -
!
L I tcsp
toFF
tRsD
Vor- = N
WiIDQ
) 1 \/OL _ [
tsce ———]
| ER‘S_J tsc tsc
fo) trsp tscp
sc ViH— \ S -y
Vi /s INHIBIT RISING TRANSIENT
-
——
tscp tsca
tsps | tsow tsoH
Vom - L W VY VYAV VAV VAV VA VAUVAVAVVAVAVAVLY. S|
SDQO-3 x VALID 0"00"0000 OO0 VALID
e Vo - ata N A A‘A‘A‘A’A‘A‘A‘A‘A’r‘A‘A XXXXXXXXXXXAS DATA-OUT
$DQO-3 Vor- ; f\
Vou VALID DATA-OUT (Previous Row Data) VALID DATA-OUT
(2)*2 B 4
SE=vV),

R

DON'T CARE

When the previous data transfer cycle is a write or pseudo transfer cycle, it is defined as Read Transfer Cycle (1).
*2. When the previous data transfer cycle is a read transfer cycle, it is defined as Read Transfer Cycle (2).

¢ SAMSUNG
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KM424C256A

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
REAL TIME READ TRANSFER CYCLE

RAS

CAS

Ag-Ag

WB/WE

DT/OE

Wi/DQi

SC

SDQe-3

SE=v,

ViK—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—
ViL—

Vin—
ViL—

Vor—
VoL—

tRc

5
173

trp

\ /T N
tere trco tasH
i tcas
XK e \\ /
tRAL
I 1
tasr tasc tcaH oo
‘—-—‘ tRAH
ROW ) = SAM START XXX XX XXX KD /.
m ADDRESS oA ADDRESS "’2’2’2’3)‘&‘2‘A‘A’!’fA‘!’ QAN
twsr | | tRWH
1
|
l tetH trRp 1
trLs —‘——;; tATH Ry ST
v.y, X/ WaY,
QOO XXX
/ GEOSXCRGKREK,
torF
-
—_—
trsL
tscc tscc tscc
tsc tsc tsc tsc
tscp tscep tscp trsp tscp
tscaA tsca tsca 1 tsca tsca
tSOH tsoH tsoH tsoH tsoH
VALID ) VALID VALID VALID ) VALID i
DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT
d | i

Previous Row Data

New Row Data

5;0;!;4 DON'T CARE
VAL 4
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KM424C256A CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
WRITE TRANSFER CYCLE

trc
tRas tRe
. V=" t
RAS ViL— N AR — _\
treo tRsH
— ViH— toas
CAS ViL— - —— tRaD——] \\ ‘l! /
tRaL
thso tosh
] tcaH
Vin— SAM START XA Y Y Y Y Y Y D
KRN v KRR KRR
twsr | [tRwH|
o ViH—
WB/WE ViL—
! !
tres tTLH
N ViH—
DT/IOE Vil Y
|
toFF
Vor—"
WilDQi OPEN
VoL— ___jL ~— tsro—1
_tfn‘sJ tcso -
trsD
tscp
ViH—
sC ViL— _‘Z tsc \ Inhibit Rising Transient Z \_
tEsR
tREH tsws
— Vin— VAV VAV VAV VA VAVAVAVAV VY VAV VAVVAV VAV \VAVAVAV,V, )
= o\ B ey
" |
0 tsps tspH
tsbs : :
Vig— NN Y YN XX Y XYY Y YA N S S AAANSAAAARAAIN
w03 B e s T Y
Previous

Row Data

New Row Data

m DON'T CARE
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KM424C256A

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)

PSEUDO WRITE TRANSFER CYCLE
; tRA: L‘*tip -
oo T —— 7\
L' ore_ trRep tRsH
Vig— tcas— 7__‘
« CEF el N %
tasr | . tAsc tCAH osH
N XTI
Arhs \_ACD RESSW anoress  AQOXIXXXXX XXX
tRWH ‘ ’
- VAVAVAVAVAVAVAY. WAV V. VAVAVAVAV, VAVAVAVAVAY A ATAVAVAVAV, V. VAVAVAVAVAV,VAVAVAVAAVAVV. VAVAVAVAV,Y,
A%
tTiH ‘
R | T \Vav, \VAYAV A AV AVAVAVAV VWV VAVAVVAVAVAY WAVAVAVAVAVAV, V.V,
oo BB XNGINES
\ |
|
Wi/DQi OPEN
tsrs e tsc
SC \\//.:: Inhibit Rising Transient | N K;
L_*_E_sn; tReEH tows
o ViH— ‘+
SE Vi __] . | ‘
jOii ‘ tspo

j
—=-1tspz

—isE.

ViioH — VALID B

SDQO-3  VyoL _  DATA-OUT 4

L\ WV \/\/\V\/\A
D

X

Serial Output |

Mode

tsps tspH

AV NV VV VWV VYV VY
ORI, oatam
! ial
[ - ﬁ\eprutl Mode
|

m DON'T CARE
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KM424C256A CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
SERIAL READ CYCLE (SE CONTROLLED OUTPUTS)

o ViH— |
RAS
ViL—

trHs tTHH
e NGOG
DT/OE Vi—
tscc tscc tscc tscc
tsc tsc tsc tsc tsc
tscp tscp tscp | tsor | tscp
ViH— :
s / /0 N \
ViL— -l n-2 '\ n-1 n n+1 n+2

— Vin—
SE /
ViL— .

tsca tsca tsca

SEA faei
tsoH tsez tsca tsoH tsoH

Von— VALID VALID N y, - VALID VALID N
sbao-3 Vou— DATA-OUT DATA-QUT _f c DATA-OUT DATA-OUT \

n-3 n-2 / n-1 n n+1 n+2
VALID DATA OUT

SERIAL READ CYCLE (SE=Vy)

. ViH—
RAS S
ViL—

tTHs tTHH
o ViH—
DT/OE
| RGN
tscc iscc tscc tscc
tsc tsc tsc tsc tsc |
t tscp ' tscp tscp tscp :
Vin_ _\ scp Z X SC Z sC f s sC Cj\
s¢ ViL— n-2 n-1 &‘r | n n+1 N2 N\
tsca tsca tsca tsca tsca
l tsoH tsoH tsoH tsoH | tsoH
Von— VALID VALID VALID VALID VALID
$DQo-3 VoL—. DATA-OUT J\_  DATA-OUT DATA-OUT _ DATA-OUT DATA-OUT
| |
n-3 ! n-2 l n-1 n l n+1 n+2

m DON'T CARE
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Electronics -



KM424C256A

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
SERIAL WRITE CYCLE (SE=Vy)

D
P4
Wi

g
3
(>

sC

SDQO-3

Vin—
ViL— l
tTHs L"THH‘_-(
ViH— 4 X
i XXX
tsco tscc tscc tscc
tsc tsc tsc tsc tsc
. tscp tscp ‘ tscp [ | tscp tscp
Vin— \ r \ q‘
Vi— Zn—2 o / n-1 n Z n+1x Zn+2
1 tsDH —-—-F tsDH tsoH —-—L tspH [~ tsoH
tspg = tsps T tsps— tsp tsos
ViH— VALID VALID /| VALID VALID VALID
ViL— DATA-IN DATA-IN’ \ DATA-IN 4 \ DATA-IN k DATA-IN,
n-2 n-1 n n+1 n+2

SERIAL WRITE CYCLE (SE Controlled Inputs)

RAS

SC

IN

SDQo
~SDQ;

|—- ouT

~ SRR

N

m DON'T CARE

|

N

tsce

RO

tsce

tsce

tsce

tscc
tsc

tsc

n-1

\

/-

k

tsc

n+1

V|

tsce

tsws

tse

tsps
sl

tson

VALID
DATA-IN

n-2

- f
| tswis

P tswin —=]
I———YSEP—-

(n—1) MASKED

tsce
tsws

pe tswH —=i

L—tSW\H'

H— tsep ———=

tsce
{ tswis

tsc

\

i

tsce

!
|

1

tsps

tog ——
tson

VALID
DATA-IN

n

(n +1) MASKED

OPEN

¢ SAMISUNG
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KM424C256A CMOS VIDEO RAM

PACKAGE DIMENSIONS
28 PIN PLASTIC SOJ

0.720 (18.29)

0.730 (18.54)
I—_l[_ll—ll_-ll_ll_ll—'u;_l[-lI_lf_ll__lfjl'_l1

0.395 (10.03)
0.405 (10.29)

l_JI_IL__JI_II_ll_lL_JI_IL_Il_l_JL_II_llj

0.026 (0.66)
I 0.032 (0.81)

Units: Inches

0.008 (0.20)
0.012 {0.30)

218 818
[ZR Ll B
;VCC
g8 g3
OQdd

MAX 0.148 (3.76)

MIN 0.025 (0.64)

|
| oos01.27)
o TYP

0.021 (0.53)

28-PIN PLASTIC ZIP

1.435 (36.45) MAX

MAX

0.400 (10.16)

Y

0.050 MAX——l —

A
L 0.015 (0.38) l ! 0.050 (1.27) MAX

0.113 (2.87)
0.120 (3.05)

o]
©
@
o
ot
w0
MIN. 0.100

*_I 0.009 (0.23)
0.013 (0.33)

4

0.050 £0.01 (1.27) 0.016 (0.41)
Typ 0.024 (0.61)

0.100 £ 0.01 (2.54)
TYP

& SAMSUNG
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

256KX4 Bit CMOS Video RAM
FEATURES

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

Speed
Parameter -6 | -8 | -10
RAM access time (trac) 60ns | 80ns | 100ns
RAM access time (tcac) 20ns | 20ns | 25ns

RAM cycle time (trc) 125ns | 150ns | 180ns

RAM page mode cycle (toc) | 45ns | 50ns | 60ns

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

SAM cycle time (tscc) 25ns | 25ns | 30ns

RAM active current 90mA | 80mA | 70mA

SAM active current 50mA | 40mA | 40mA

Fast Page Mode

RAM Read, Write, Read-Modify-Write

Serial Read and Serial Write

Read, Real Time Read and Split Read Transfer

(RAM—SAM)

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

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

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

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

e All Inputs and Outputs TTL and CMOS
Compatible

¢ Refresh: 512 Cycle/8ms

e Single +5V+10% Supply Voltage

» Plastic 28-PIN 400 mil SOJ and ZIP

44(40)-PIN 400 mil TSOP II

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 51 2 X 4 static serial ac-
cess memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer bet-
ween the ports.

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

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

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

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

Y Inputs and I/0’s are TTL and CMOS level comparti-

ble. All address lines and Data Inputs are latched on chip
to simplify system design. The outputs are uniatched to
allow greater system flexibility.

Pin Name Pin Function
SC Serial Clock
SDQo-SDQ3 Serial Data Input/Output
DT/OE Data Transfer/Output Enable
WB/WE Write Per Bit/Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
Wo/DQo-W3/DQ3 | Data Write Mask/Input/Output
SE Serial Enable
Ao-Ag Address Inputs
Vce Power (+5V)
Vss Ground
N.C. No Connection
DSF Special Function Control
QSF Special Flag Output

¢ SAMSUNG
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PRELIMINARY
KM424C257 CMOS VIDEO RAM

PIN CONFIGURATION (rop views)

28 Pin 400 mil SOJ 28 Pin 400 mil zIP

DSF
wa/DQ3
sba2
vss
sDQo
DT/OE
wi/pai
N.C.

28 Pin 400 mil TSOP II

& SAMSUNG 70

Electronics



KM424C257

PRELIMINARY
CMOS VIDEO RAM

FUNCTIONAL BLOCK DI

AGRAM

RAS —
cRs CONTROL
WB/WE — REFRESH
BT/OE ——| & ADDRESS
COUNTER
DSk CLOCK
sc—
SE —
O * * oo v D55 256 + ¢ o et o * 511
SPLIT DATA SPUIT DATA WRITE
REGISTER (LOWER) REGISTER (UPPER) MASK COLOR
REGISTER
SERIAL DATA SELECTOR REGISTER S
0
Ao o
. a MEMORY ARRAY
. o« z 128KX4 CELLS
w ]
i e Wo/DQg
8 .
255
& RAM
id COL. DEC. & 1/0 10
g BUFFERS
< 256
Ao Q —— Wa/DQ;
=} MEMORY ARRAY
g 128K X4 CELLS
o
511 SDQo
SERIAL DATA SELECTOR
SERIAL
SPLIT DATA SPLIT DATA /0
REGISTER (LOWER) REGISTER (UPPER) BUFFERS
O * ¢ ot aenn 255 256 « s s 00 s 511 .
[ SDQs
L— SERIAL ADDRESS
QsF
COUNTER
Vee
Vss
P
S SAMISUNG 71
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

L

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, Vout -1to +7.0 \
Voltage on Vcc Supply Relative to Vss Vece —1to +7.0 \
Storage Temperature Tstg —-55 to +150 °C
Power Dissipation Pp 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 (voitage 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 [¢] \'

Input High Voltage V4 2.4 — 6.5 \

Input Low Voltage ViL -1.0 — 0.8 \

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

KM424C257 .
Parameter (Ram Port) Sam port | Symbol P P 10 Unit
Operating Current* Standby loct 90 80 70 | mA
(RAS and TAS Cycling @tac=min.) Active leciA 140 | 120 | 110 | mA
standby m, (TS, DT/IOE SE= Vi SC=V,. Standby lcca 5 5 5 mA
Current | DSF, WBWE =Viu | SE=V, SC=Cycling | Active leceA 50 40 40 | mA
RAS Only Refresh Current* Standby lecs 90 80 70 | mA
(CAS=Vu, RAS Cycling @tac=min.) Active locsA 140 | 120 | 110 | mA
Fast Page Mode Current* Standby lecs 70 60 S0 | mA
(RAS =V, TAS Cycling @tec=min,) Active loceA 120 | 100 % | mA
CAS-Before-RAS Refresh Current* Standby lecs 90 80 70 | mA
(RAS and CAS Cycling @tac=min.) Active lccsA 140 | 120 | 110 | mA
Data Transfer Current* Standby locs 120 | 110 | 100 | mA
(RAS and CAS Cycling @tac=min.) Active lcosA 170 | 150 | 140 | mA
Flash Write Cycle Standby | ez 9| 8| 70| mA
(RAS and CTAS Cycling @tac=min.) Active [ 140 | 120 | 110 | mA
Block Write Cycle Standby | lees 00| 9 | 80 | mA
(RAS and CAS Cycling @trc=min.) Active locsA 150 130 120 | mA
Color Register Load or Read Cycle Standby lecs %0 80 70 | mA
(RAS and CAS Cycling @trc=min.) Active locoA 140 | 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.

¢ SAMISUNG
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

|NPUTIOUTPUT CURRENT (Recommended operating conditions unless otherwise noted.)

LV L)

Item Symbol Min Max Unit
Input Leakage Current (Any Input OSVINSB.5V, | —10 10 A T
all other pins not under test=0 volts.) I H
Output Leakage Current (Data out is disabled, _
OV<Vour<5.5V) lov 10 10 KA
Output High Voltage Level _
(RAM [on=—5mA, SAM lon=—2mA) Vo 24 M
Output Low Voltage Level '
(RAM loL=4.2mA, SAM lo =2mA) Vou - 0.4 B
CAPACITANCE (a=25°c)
Item Symbol Min Max Unit
Input Capacitance (Ag-As) Cing - 6 pF
Input Capacitance (RAS, CAS, WB/WE, c _ 7 F
DT/OE, SE, SC, DSF) N2 P
Input/Output Capacitance (Wo/DQo-W3/DQs) Coa - 7 pF
Input/Output Capacitance (SDQo-SDQ3) Csba -_ 7 pF
Output Capacitance (QSF) Casr | — 7 pF
AC CHARACTERISTICS (0°c<Ta<70°C, Vcc=5.0V+10%, See notes 1,2)
KM424C257-6 | KM424C257-8 | KM424C257-10
Parameter Symbol Unit | Notes
Min| Max |Min| Max |[Min| Max
Random read or write cycle time tre 125 150 180 ns
Read-modify-write cycle time trwe 175 205 245 ns
Fast page mode cycle time tec 45 50 60 ns
Fast page mode read-modify-write trawc 100 105 125 ns
Access time from RAS trac 60 80 100| ns | 34
Access time from CAS tcac 20 20 25| ns 4
Access time from column address taa 35 40 50| ns | 3,11
Access time from CAS precharge tepa 40 45 55| ns 3
CAS to output in Low-Z tewz 5 . 5 5 ns 3
Output buffer turn-off delay tore 0 25 0 25 0 30| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time tep 55 60 70 ns
RAS pulse width thas 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 trsw 20 20 25 ns
CAS hold time tesh 60 80 100 ns
CAS pulse width teas 20 20 25 ns
RAS to CAS delay time trco 20 40 25 60| 25 75| ns | 56
RAS to column address delay time trap 15 25| 20 40| 20 50| ns 11
l== 73
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

KM424C257-6 | KM424C257-8 | KM424C257-10
Parameter Symbol Unit | Notes
Min| Max |Min| Max |[Min| Max
CAS to RAS precharge time tere 5 5 5 ns
CAS precharge time teen 10 10 15 ns
CAS precharge time (fast page mode) tep 10 10 15 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tran 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 tar 45 60 75 ns
Column address to RAS lead time traL 35 40 50 ns
Read command set-up time tros 0 0 0 ns
Read command hold referenced to CAS tron 0 0 0 ns 9
Read command hold referenced to RAS trRH 0 0 0 ns 9
Write command hold time twen 15 15 20 ns
Write command hold referenced to RAS | twca 45 60 75 ns
Write command pulse width twe 15 15 20 ns
Write command to RAS lead time tawL 15 20 25 ns
Write command to CAS lead time towL 15 20 25 ns
Data set-up time tos 0 0 0 ns 10
Data hold time ton 15 15 20 ns 10
Data hold referenced to RAS tonr 45 60 75 ns
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay towo 50 50 60 ns 8
RAS to WE delay tawp 90 110 135 ns 8
Column address to WE delay time tawp 65 70 85 ns 8
CAS setup time (C-B-R refresh) tosr 10 10 10 ns
CAS hold time (C-B-R refresh) toHr 15 15 20 ns
RAS precharge to CAS hold time trrc 10 10 10 ns
RAS hold time referenced to OE taon 20 20 20 ns
Access time from output enable toea 20 20 25| ns
Output enable to data input delay toen 15 15 20 ns
Output buffer turnoff delay from OE toez 0 200 O 20 0 25| ns 7
Output enable command hold time toen 20 20 25 ns
Data to CAS delay tozc 0 0 0 ns
Data to output enable delay tozo (4] 0 0 ns
Refresh period (512 cycles) trer 8 8 8| ms
WB set-up time twsn 0 0 0 ns
WB hold time tawn 10 15 15 ns
¢ SAMISUNG 7
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PRELIMINARY
KM424C257 CMOS VIDEO RAM

AC CHARACTER'ST'CS (Continued)

KM424C257-6 | KM424C257-8 | KM424C257-10

Parameter Symbol - Unit | Notes
Min| Max |Min| Max |Min| Max
DSF set-up time referenced to RAS (I) trsr 0 0 0 ns
DSF hold time referenced to RAS (1) teun 45 60 75 ns
DSF hold time referenced to RAS (Il) tary 10 15 15 ns
DSF set-up time referenced to CAS trsc 0 0 0 ns
DSF hold time referenced to CAS torm 15 15 20 ns
Write per bit mask data set-up tus 0 0 0 ns
Write per bit mask data hold tmn 10 15 15 ns
DT high set-up time trus 0 0 0 ns
DT high hold time trim 10 15 15 ns
DT low set-up time tis 0 0 0 ns
DT low hold time trin 10 15 15 ns
(eal rae road transten tw | 50 65 80 ns
3ga:ot‘;vm2°:gardeftrtaonsfw£ toru 25 2 30 ns
e ] 1 o Ao SRE. ® L
SE set-up referenced to RAS tesn 0 0 0 ns
SE hold time referenced to RAS tren 10 15 15 ns
DT to RAS precharge time trap 50 60 70 ns
DT precharge time tre 20 25 30 ns
RAS to first SC delay (read transfer) trsp 60 80 100 ns
CAS to first SC delay (read transfer) tesp 35 40 50 ns
Col. Addr. to first SC delay (read transfer) | tasp 40 45 55 ns
Last SC to DT lead time trst 5 5 5 ns
DT to first SC delay (read transfer) trso 15 15 15 ns
Last SC to RAS set-up (serial input) tsrs 30 30 30 ns
RAS to first SC delay time (serial input) tsro 25 25 25 ns
RAS to serial input delay tsoo 50 50 50 ns
g%éal(pc:;tuggf;frritt: rtnr;:‘fsf‘fceiglay from tsoz 10 50| 10 50| 10 50| ns 7
Serial input to first SC delay tszs 0 0 0 ns
SC cycle time tsce 25 25 30 ns
SC pulse width (SC high time) tsc 7 7 10 ns
SC precharge (SC low time) tsce 7 7 10 ns
Access time from SC tsca 20 20 25| ns 4
Serial output hold time from SC tson 5 5 5 ns
Serial input sett-up time tsos 0 0 0 ns
Serial input hold time tson 15 15 20 ns

i SAMSUNG 7



KM424C257

PRELIMINARY
CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

KM424C257-6 | KM424C257-8 | KM424C257-10
Parameter Symbol Unit | Notes
Min| Max |Min| Max |Min| Max
Access time from SE tsea 20 20 25| ns 4
SE pulse width tse 25 25 25 ns
SE precharge time tsep 25 25 25 ns
Serial out buffer turn-off from SE tsez 0 20 0 20 0 20| ns 7
Serial input to SE delay time tsze 0 0 0 ns
Serial write enable set-up time tsws 5 5 5 ns
Serial write enable hold time tswn 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 tsts 25 30 30 ns
Split transfer hold time tsth 25 30 30 ns
SC-QSF delay time tsap 25 25 25| ns
DT-QSF delay time trap 25 25 25| ns
CAS-QSF delay time tean 35 40 50| ns
RAS-QSF delay time trao 60 80 100 | ns

NOTES

1.

Ko

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.

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

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

. RAM port outputs are measured with a load

equivalent to 2 TTL loads and 100pF.

. SAM port outputs are measured with a load

equivalent to 2 TTL loads  and 50pF. Dout com-
parator level: Von/VoL=2.0/0.8V.

. Operation within the trep(max) limit insures that

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

. Assumes that trep>trcp(max)-
. The parameters, torF(max), toEZ(max), tsDz(max) and

tsezimax), define the time at which the output

10.

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

twes, trwo, tcwp and tawp are non restrictive
operating parameters. They are included in the data
sheet as electrical characteristics only. If
twes>twesimin) the cycle is an early write cycle and
the data out pin will remain high impedance for the
duration of the cycle. If tcwp>tcwpminy and
trwo2trwD(min) and tawp>tawbmin), then the cycle
is a read-write cycle and the data out will contain
the data read from the selected address. If neither
of the above conditions are satisfied, the condition
of the data out is indeterminate.

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

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

. Operation within the trapmax) limit insures that

treD(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.

a
[ 414
LT L)
ws
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PRELIMINARY
KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS
READ CYCLE e .
ST — A\

t
cRP oo o
treo taskH

_ Vg — tcas /
e / taso \ /
IL r—— trao

tash

tac

g

T traL
RAH

Vig — L
Ao-A ROW
o R Rotness DR conn ooness
.| tean — ' —{ teen
tros RRH —={

troH ————
}"fms ~ tmd J o

tes ‘Fﬁﬁﬁtrsc
Vih — T __lCFH‘-{
VlL -

~ | REEY
Vin — 77 XXX KR
TN~ QXK - =
Wo/DQo thn toez
~W3/DQg Vo — |.t(;|_z
I__ ouT OPEN VALID DATA-OUT
Vo — L,_____(RAC

WRITE CYCLE (EARLY WRITE) t

trag ——————————] trp ————
_—
RAS Vm g [
VIL - -4

tcre

tosm
tacp thst

e YH — \
tasc — CAS‘r—‘J Y
Vi — trap

tasr tran tRaL
= tean
Achg M T ROW COLUMN
vy — ADDRESS ADDRESS
twsr ‘——{ i-—- tawn —(—LC?-— twe
e Vi — -
n —

%
trhs [ WCR o ‘CWL‘J —I

O
[

L—— tenr
fron | | tery fese Lorn VAVAVAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV,
or 2 AN Rt
tms tm Fftos 1= ton—
B T e I

]
~W3/DQy )
Von — DHR
L out

OPEN

m Don’t Care
& SAMSUNG | i
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KM424C257

PRELIMINARY

CMOS VIDEO RAM

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

RAS

CAS

Ao-Ag

DSF

l_ IN
W,/DQo
~W3/DQs

L our

CAS

Ao-Ag

WB/WE

~ Vi

DSF

IN

Wo/DQo
~W3/DQs

L_ our

Vin —
Vi

VIH
Vie —

VoL —

Vin
Vi

Vi

Vi

Vie

Vin
\

tre
— tras S tre ‘
x tar
terp e t \
trcp thon h cPN ——1
t tasc \ te f
RAD I
tash tran T - \
= tcaH——
ROW COLUMN Y YVYYYYYYYYR
Ny T Y
twsa | | trwh Jj Tom
= tawL
o =
trhs twer oo
tesh teen

1

tus ] tmr tos l—'—tDH-—-
m WMI DATA W VALID DATA-IN
l——————tm-m
OPEN
READ-WRITE/READ-MODIFY-WRITE CYCLE
trwe
tras thp —
— tar ——————————{ k
1, C
s tesn teen
trco tasH
tcas
e trRAD ————f \
t t
ASR RAH e — .
va y \VAVAVAVAVAVAVAVAVAVAVAVAVAVA
ROW [ coumy (XXX
o oiness XXX
twsa trwH tres b= towt
| iyt e
WPB W tawo \-L twp
1
1_ trhs trm RWD _ ’———i toen
; trHr i
TR T,
F}SC
j j ! tos
F=—tus = | tus tozc —~ : {-—ﬁ ton
tozo~—=| toga | OF0 1y L
WMI DATA VALID
" tore ] s DATA-IN
taal b —ordf
L——tRAC Fs
VALID
OPEN DATA-OUT k(
tez VK
m Don't Care

b Electronics
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE READ CYCLE

RAS

CAS

WB/WE
DT/OE

DSF

[7 IN
Wo/DQop
~MW,/DQg

L out

Vie

Vi
Vi

VlH
Viu

thasp tep
 — /
4¢
tre tec F— trsH ——=
1 t
|_°_RL b trco — tecp—| l—tcp —d{ oen
- = tcasT— \——‘CAS L — tcas —=|
_/ v—fRAD—-i . Z E \
t
AR, tesw T ; tRaL
] ASC t
tran i‘ |__tc,,H._ o] e toan— S0 L toan—]
ROW 4 COLUMN COLUMM COLUMN
ADD ADDRESS ADDRESS ADDRESS
I {RC'S lnc' tren
tre: tacH tron trAn
‘{[
) %
trus THH
P
7
/X /
BN
‘7 tern tesc
tesr trrH tesc| teen trsc
% T F—tern
(a4
f { T r T
- trHR
2a tera topa
) 44
4 toea tore toea torr toea torF
foac toez toac toez teac toez
LnC
r._tM__ b tAA ——] NS, Jy—
VALID VALID 7~ vaup
OPEN \| DATA-OUT DATA-OUT ‘—< DATA-OUT
trac

m Don't Care
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

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

RAS

CAS

Ao-Ag

WB/WE

g
N
q
mi

IN

Wo/DQo
~W3/DQo

ouTt

Vie

7

Don't Care

trasp Lid
\ tam
4 ¢
tec tec
tcre topn
‘—* trRoco—— tep —— tep—— = troH ——
-\\}-—lc»xs = X-—-tCAS $ !XEtCAS—-
/e N ] \
tesn F=—tcan —= } tRaL
tasr tran tasc tcan tasc tasc | [=toan—]
ROW COLUMN COLUMN COLUMN
ADD ADDRESS ADDRESS ADDRESS
X T -
, twer = tworn — —twch
SR | tRw twes twen twe twe
|
I N —— - twp — Y
(e TN "
§ }
trHs trhn towe FT—tew 4 tew —"
"‘l tawi
£ C
y \
T X
terr
trsr ten tesc toen trsc torn tesc tern
tms tin tos ton tos ton tos ton
WMi VALID VALID VALID
' DATA-IN DATA-IN DATA-IN
- A
toHr
OPEN 4 ¢

¢ SAMSUNG
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PRELIMINARY
KM424C257 CMOS VIDEO RAM

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

trase N
‘ RP
tar
. Vin —ﬂ& tesH
RAS
Vi —
trop terwe o terwe ic:J tRsH
Ve — tea teas teas
CAS \
Vi —
t
L tasc tasc towe
oy " Y
tasn = tcan — = == tcan—= =5 [=—tean— —trwL —
A Vi — ROW KA COLUMN COLUMN COLUMN
Ao-As v — JAADD /A ADDRESS ADDRESS ADDRESS,
trwr '
RAL
'ws? twe twe wp I
— Vin —
WB/WE " WPB? \ I/ /
Vi ~—"tcwo tewo towp ———]
tawp
trhn
test |
| A
J— Vimh —
DT/OE " tarw
Ve — |
»—t.F.HR_ [ tern
r trsc 1 n
[ | tesc trsc
} tern
DSF e T
o ALl , Iy
tmu]| tozo tos |_ DzO tos D20 tos ]_
N i N ™ T
| |loze P t, 4
tus ,tE - toen ton ' toen tom 00 >
"
IN
l_ i — - bt toea ‘*:,_[ ] toea beed toEA
Wo/DQ toac | |toez]  VALID toac | [toez | vALID tcac | {toez VALID
o 0 DATA-IN DATA-IN L_ DATA-IN
~W3/DQy b tan ~t b tan ] tan ~—f
L our Vow — 1 N i, \ i, X
Vo — Y/ X / 4
oL -+ 7
= thac — VALID DATA-OUT VALID DATA-OUT

VALID DATA-OUT

m Don't Care
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PRELIMINARY
KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

tra e trp ———
L —
— Vin s 4
RAS _ \

Vi tcre tapc tcre
— Vih —
CAS /

Vie —

tasm tran

Vi — ROW

— Vih —
WB/WE
Vi —
tris trim
_— Vi —
DT/OE Vi —

o 2R R R

Wo/DQo Vo —
~W3/DQs

OPEN

Voo —

CAS BEFORE RAS REFRESH

b——tre [

tre

tras

RAS Vin — S
Ve — /e tope —] I \

teen | ytosm

towg —————= JE‘P!‘
__ Ve — .
CAS ] / .
Vi — )

Vi — A AVAVAVAVAVAVA
V., —
DSF v'”
L -
tore
Wo/DQq Vou — N OPEN
~W;/DQ; Vo — 4

DON'T CARE
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KM424C257

CMOS VIDEO RAM

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

-——tnpq

_ Vin — tras
RAS Vi —
tesr tona——] topt —= -
CAS Vin = x teas ]
Vi — )
traL
tasc t
[~ 'CAH—=
Vi —
A v COLUMN ADDRESS
L — .
t
tan H,_"F‘_"_‘
READ CYCLE tacs e tron
. TR
ViL — troH
toea
Vi — g
DTIOE " ,<
ViL —
q—
L—tcLz toez —
Von —
WO/DQO~ on OPEN VALID DATA-OUT E__
w3/DQ3 VoL — \
trwL
WRITE CYCLE twsR| tRwh -
twes \
WB/WE \\//IH - WPB WCH
[
| | I
DT/OE Vi —
VIL - T
tms tMH tos H_F—‘DH
WO/DQO~ Vin — MASK i
W3/DQ3 Vi — DATAIN VALID DATA-IN
tewe L——l
READ-MODIFY-WRITE CYCLE . o]
twsr| [tRwH tros AWD —
t-—— tewn twe
Vi —
WB/WE WPB onc \
e taa i
[
toea
pToE W \ Y,
ViL— ) toen o
teac togz | tos
toz
wopQo~, [V — X g VALD )
Wa/DQ3 Vi — / DATA-IN

tms

Vor — IV
v — OO 156

DSF =DON’'T CARE

tMH

VALID DATA-OUT —J

VALID

DATA-IN

m DON'T CARE
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)

RAS

CAS

Ao-Ag

WB/WE

DT/OE

DSF

Wo/DQq
~W4/DQs

HIDDEN REFRESH CYCLE |———— tac =
tras = trp tRAS'_—“
Vi = :\-—.—1“—1 [ \ \
Vi = terp T
~—taco ——=t=—trsH— ———tchr l-—tcm -"

Vih — /—
Ve =/ b tRAD ¢ \

tasn tRan traL

= tean
Vin — ROW COLUMN
v, — x& ADDRESS -ADDRESS
* t ' twsr
ASC =t trmn
l —__f._ |

Vi —
Vi tacs = trwe

tris trHn ‘

1 troH—1
VIH -
Vii — ___‘r/ tesr| | tren I

ten 1
Vin — FSC torm
v —
[ .

] toe ' toea — tor

torr= M toez =
Vou — _—‘\{ CAC; oA L

VALID DATA-OUT
Voo — e Y 4
-_‘AA_——

LOAD COLOR REGISTER CYCLE

RAS
CAS
Ac-As
WB/WE
DTIOE
DSF

|— IN
Wo/DQo
~W,/DQ3

l—OUT

tac

tras

trp ——d

Vih — B

(N

i — tcre :
csH
trco trsH '—_tCPN ———1
Vie — y & \ tcas / f ‘\_
Vie — tasr traH I
Vi ™ ROW ADDRESS
Vie —

trwh

twsr

=—tcwL —-‘
trwL

R

V‘H _ m
Vi — trHs

twen

o
Vi —

tesm tarH

e XX

V\L

torr

tos |——-I I'—‘DH—

VI(:H _ : (Delayed Write)
OPEN
VoL — tos I—
(T AVAVAVAVAVAVAVAVAVAVAVAY \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV
O RN IR N AR RN

(Early Write)

@ Don't Care
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KM424C257

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ COLOR REGISTER CYCLE

tre .
e tep |
— Vg — thas "o
RAS
Vi — \
tcre tosn
troo trsH teen ——«-f
TAS A ﬂ tcas / y
CA! /
Vi — tasm \
| =~ RAR =1 H
Vi —
Ao-As V'" B m ROW ADDRESS
L
tris trHH ———=t l [
558 Vin ‘55::2557 tron
Vi — t
tacs,
wsR _._tnwn—‘ %—H— ....+ tRRHi
1
_ Vi — +
WB/WE tacH
Vie T t
FSR k._tm:.q ——i tore
Vi —
}"tOEA*‘ ,—‘—'OEZ
teac
Wo/DQy Von — §
MWaDQs vy — VALID OUTPUT E_
trac

FLASH WRITE CYCLE

t trc l___tﬁp___
R_A_g \\/ll: : S RAS
tcrp o tesw o t—tCPN—'ﬂ
o \\2: : —/ tasr tran \
tcas
- R s O R
ww AN
trus ——-:lﬁTHH
= ] R e
)
NWS(/)DL?TB \\//C;' : OPEN
WM1 DATA CYCLE m Don't Care
(6] Flash write Disable

Flash write Enable
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
BLOCK WRITE CYCLE

tac

tras

trp ——
RAS Vn N e ; X
Vi tcre
t t
trco e trsH o
— Vi t
CAS VI.L e o \ oA / f \
| tasn tRaH _]
traL )
Vin v
Tohess KO SO5HL herc
twsr "’—"[ P— tawn tasc tean—=]
WB/WE Y WPB 1 |
Vi
) trus - trun
DT/OE Y
VIL
v tesr trH t‘“i’ ” ‘ ’.‘ -
H
R XXX
b tus =] =1t 2, o
IN Vi \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV
WMI Golumn Setect Data Yl AAARIRIOCORVOOOOOOOOOON0
A 2 YR o see o R
~W,/DQj Vou E_tDHR-—“\
ouT Vo, OPEN
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/DQg — Column 0 (Aic=0, Aoc=0)
W1/DQq — Column 1 (Ac=0, Aoc=1) wn/DQn
W2/DQ2 — Column 2 (Ac=1, Aoc=0) = 0: Disable
W3/DQg — Column 3 (Ac=1, Aoc=1) = 1: Enable
-a
ay
< SAMSUNG 8
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PRELIMINARY

KM424C257 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE BLOCK WRITE CYCLE

trp

trase

RAS Vi tar
Vi .
t lonp tec ; tec . trsh teen
ool —— tesn——| cp~=1 3 .
e Vin trao [~ feas teas CAS—j y
CAS Vi / ‘—“1 \\ - QL :
tasn| |tran| tasc toan tage o] foCAH traL
| S ﬂ_—r ASC
Vin p N . A/ VVVVVYVVVY
S 0 D | T2 ) o A, D RN
trus l—— b——ilmu 1 r [] tasc ﬁ-I: tcan
. Vin
L twsr | trwn
‘WB/WE " WPB *1
" by . t t [ [
tesn trvn tern Fsc | [torn £sC
%‘ [l - [ —_—|
Vin tren
V ¢
: t o] fos ton tos o tos |
Ms [
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/DQo — Column O (Aic=0, Aoc=0)
W1/DQ1 — Column 1 (Aic=0, Aoc=1) wn/DQn
W2/DQ2 — Column 2 (Ac=1, Aoc=0) = 0: Disable
W3/DQ3 — Column 3 (Ac=1, Aoc=1) = 1: Enable
u

t SAMISUNG 87
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KM424C257

PRELIMINARY

CMOS VIDEO RAM

TIMING DlAGRAMS (Continued)
READ TRANSFER CYCLE

tac

tras trp
. Vin  — 34\ tan Z‘
RAS \
Vi — 7
tore tesm
treo tasn
i
- Vih — F teas ]
CAS /
VlL - I
e tRAD traL =
| _tasr than tasc \
‘CAH
Vi = ROW X -
Ao-Ag SAM START ADDRESS
— ADDRESS
\ 7 N r
Ao-Ag: TAP
twsr tRwH
—— VW —
WB/WE
Vi —
——————————ttRp /—‘[
F~—tre
trs trin
S R Sess
Vi — \ VAVAVAVAVAVAVAVAVAVAVAYAVAVAYAYAY
taso —i
trsr trem
V p—
DSF "
VIL -
lore tesp
tasp
- —\
Wo/DQ, Vi
~W3/DQs Ve — t t
e trsp—— sce
tsrs tscp tsc tsce
- £ o ’1
SC Vi Inhibit Rising Transient Z N Z
v — tsc " P
tsps | | tsom tszs
Vin
VALID
I'— N il DATAN | 4
SDQo trap tsca tson
~SDQ3
- teap £ p
Von /4 VALID
ouT Vi Xi— DATA-OUT X
i trap
- s
asr o >< TAP MSB (A8)
Voo — N
Note: SE=Vy, m Don't Care
a
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)
REAL TIME READ TRANSFER CYCLE

tac
r—htmc tap
— Vig — X\ tar Z B
RAS \
Vie — \ 71
tesh
terp I
treo ln“c,n |
—_— Vin — teas i
CAS -/ \ I
Vi — I
p=—tRAD traL *—"l
tasr tran tasc — tonn
—_ - 4 \VAVAVAVAVAVAV,
Vi ROW " sam starT AoDRESS KX XXX XXXXXXY
won S Betkess X < KSR
Ao-Ag: TAP
twsr tawh tan
—_—— Vi — d
WB/WE
=
l—-—tcm trRp -
' = trp—={
_ Ve — TS trH /‘
T
DT/OE Vi —
Ve — tesn tren
DSF
VlL -
L—lorr
Wo/DQy Vi —
~W3/DQs Vi —
f———tscc trsL trsp
tsc tsce
VlH -
SC \ N
Vi — X
IV —
IN " OPEN
I_ viL — tsoa tsca
SDQo tson trap tson
~SDQ3

|_ Von — VALID R vaLo VALID VALID x VALD .
our . — DATA-OUT | DATA-OUT DATA-OUT DATA-OUT DATA-OUT

New Row Data

Previous Row Data

_ -
oSF Vor TAP MSB (A8)
Voo — e
Note: .S—E=V.L m Don't Care
A 89
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KM424C257

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)

SPLIT READ TRANSFER CYCLE

| tap
ais :m _ y tras ]
CAS X'“ : . \:——— teas / /
ST ST, R T
twse [ [ trwn Ao-Ar: TAP
wewe = X000 —.
VRO 00.00.0.0.0.00,
B?/— \ - 'V VVV/\N\NV\/\/ iE o \/\/\/ \V\/ VN NV N/ \/\N/\/\/ \VAVAVAVAVAVAVAVAVAV,
O BN o‘o’ofoﬁ‘?‘"&o’?&’o‘o’o‘o‘o'X‘o‘o’o’o‘o’o’o‘o’o‘o‘
Vi — VVVV \WAVAVAYAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVS
511 n n+1 n+2 e 254 255 n+256
(255) (n+256)  (n+257) (n+258) (510) (511) (n)
o T /T\/\_/VW\_/_\/I\/\_
D € & & G G £ & G
T | AN
w W X 7 X
Z ZLower SAM 0-255
Note: S_E=V||_ e SR e % Dont’ Care
¢ SAMISUNG %
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KM424C257

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PSEUDO WRITE TRANSFER CYCLE

tre
tras F—tnp——
__ Vie — E tar s p
we e N / (.
N tesn
Cia ——tao tasH
CAS Vin = _/ teas / /
VlL -
——trap traL J|
tasn tran tasc toar =]
Vin — o ) i ‘vvvvvvvvv vvvvvv’
AgvAg: TAP
twsr tRwH
—_—— VIH -
WB/WE
Vie —
trs trn
—— Vi —
DT/OE
Vip —
tesp tren
Viy —
DSF Ve —
l
torr
Wo/DQ Vin = $
N&IS/DOQG Vie — oreN tsro tscc i
tsng tscp tsc | _tsce |
sC Vi = /‘ Inhibit Rising Transient \ /_
Vii — | SC X 7
f_E_f_ tREH tsw:
. Vin — 3 Y\
VA %% XN
tsop : teps tsom
=—tspz —=
ViR — tsez 7VVVVVYVNVNNNNNNNN 7 VALID VALID
: T
SDQ ts
~SDQ,
Von — , x
Lo T W)
tson tcan
trap
QsF Vor = ><F TAP MSB (A8)
Voo — N
Serial Output Data Serial Input Data
m Don't Care
unz
ESAMISUNG o1
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KM424C257

PRELIMINARY

CMOS VIDEO RAM

TIMING DlAGRAMS (Continued)
WRITE TRANSFER CYCLE

RAS
CAS
Ao-Ag
WB/WE
DT/OE
DSF

Wo/DQq
~W3/DQ3

SC

|— iN
SDQo
~SDQ;

L our

QsF

\

VlH
Vi

[

Vin
ViL

the
tras —tre
Vin — __:h tar r N
tes)
lore taco tRS;:
4 \\ teas / /
F— trap -—ﬂ I
tasr traH tasc __:z: ] 1
- AN VVVYVVVVVVVVV
ROW 9 () (X XXX
[ SBincss I o o sooness S O XA
AovAg: TAP
twsr tawH
tis trin
tesr treH
tws |
tore tmn
o
WM1 N OPEN
DATA torm o~ [
tsrs tscp tsc | tscp |
-
j \ Inhibit Rising Transient \ Z
tsc X 7
‘ tsws
tesr tRen
tson

tsos tsoH tcao teos
VALID <VALID )
X DATA-IN > N DATA-IN
tran
OPEN

-

TAP MSB (A8)

Previous ~=——
Row Data

WMI DATA: O—Transfer Disable

1—Transfer Enable

New Row Data

m Don't Care
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TIMING DIAGRAMS (Continued)

SPLIT WRITE TRANSFER CYCLE

RAS

CAS

Ao-As

WB/WE

DT/OE

DSF

Wo/DQo

~W3/DQa

SC

SDQo
~SDQ,

QSF

. /N /A
] chp tan - A—i
V:? - _—_/ f=—trcD —= \r /
tasr tran tasc taaL —!
" o XX Sonesstn PGSO
Ag-A7: TAP

Vin . VN NN NN/ NNNNNNNNNNNANANNNNNANNNNNN/
| XA
: Whﬁ e
. i— tsts ) tsrH——]
Vie -
\\?H “H" ‘gm,‘A } OPEN

511 n n+1 nt2 253 254 256 n+266

(255) (n+256) (n+257)  (n+258) (509) (510) (511) n
ViH

I

T R T ) O € € &) 0 @

O
Z Z Lower SAM 0-255

Upper SAM 255-511

Don't Care
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SERIAL READ CYCLE (SE=Vy)

RAS

SC

SDQo
~8DQy

RAS

SC

-

SDQq
~SDQ,

l— ouT

le
Vie

'
Vi

—

trus i
REX % .
QUL
tsce tsce tsce tsce tscc |
tsc tsc tsc tsc tsc
tscp tsce tsce tsce tsce
\ / n-2 \ /n—1 \ / n / n+1 \ / n+2 \
x
tsce tsca tsca tsca tsca tsca
tson tson tson tson tson
x VALID _x VALID x VALID x VALID VALID | VALID
DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-QUT &TA.OUT
n-2 n—1 n n+1 n+2

Note: SE=Vy

SERIAL READ CYCLE (SE Controlled Outputs)

—

trus trim
tscc tsce tsce tscc tscc |
tsc tsc tsc tsc tsc
/s
n-3 n-2 z n-1 \ n \ I n+1 \ / n+2
t
tscp tsce scp tscp tscp tscp
ro—— tsgp ——
OPEN
tsca tsca tsca tsca
tsoH tsez tsom tson
VALID VALID VALID x VALID VALID
DATA-OUT _/\ pATA-OUT DATA-OUT W DATA-OUT DATA-OUT
n-3 n-2 n n+1 n+2
VALID
DATA-OUT
Don’t Care
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TIMING DIAGRAMS (Continued)
SERIAL WRITE CYCLE (SE Controlled Inputs)

— V
AAS "
V\L
DT/OE "
Vi
Vi
SC
vﬂL
— \
SE
V\L
VlH
IN
ViL
SDQo
~SDQ3
L Von
ouTt
Vou

—_— VlH
RAS
Vie
— V\H
DT/OE
VIL
\
SC
v’L
SDQ Vin
~SDQ, Vi

—

trHs L; b “
tscc tsce tscc tsce tsce |
tsc tsc tsc tsc tsc
r n
- \ /Ln—z x / n-1 \ - n / n+1 n+2\
- X 7 x
| t
tsce tsce scP
tsce S | ‘qwsl tsce [—— tswiH—= tows tsce
S I——— [ ~ }——— tsgp ————=
tsws
- = tswH —=— b= tswH t = tswn
tswis swis
tse — l———l—— | Ce— tse
tsos tson 1§_D_sl’ tson EP% tson
- VALID [ VALID VALID
. DATA-IN DATA-IN DATA-IN
n-2 (n—1) MASKED n (n+1) MASKED n+2
OPEN
SERIAL WRITE CYCLE (SE=V)L)
tris trim
tsce tsce tsce tsce tsce
tsc tsc tsc tsc tsc
- \ n-2 \ Z"n—1 \‘ n X Z n+1 n+2\
- 3 i -
tson tson tson tsom
tscp tscp tsce tsce tscp tscp
tsos tsps tsos tsos —- tsps
- >®< VALID >®< VALID VALID VALD §®< VAUD ‘5@(
_ DATAIN _/N\_DATA-IN |_DATA-IN AR
n-2 n-1 n n+1 n+2
Note: SE=V|L

Don’t Care
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DEVICE OPERATIONS

The KM424C257 contains 1,048,576 memory loca-
tions. Eighteen addres~ Yits are required to address a
particular 4-bit word in the memory array. Since the
KM424C257 has only O address input pins, time
multiplexed addressing is used to input 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 satisfy the RAS precharge time
(trp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition, a
new cycle must not begin until the minimum RAS
precharge time, 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 trop(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
trep(max) or if the column address becomes valid after
trap(max), access is specified by tcac or taa.

The KM424C257 has common data I/O pins. The DT/OE
has been provided so the output buffer can be precisely
controlled. For data to appear at the outputs, DT/OE must
be low for the period of time defined by toea.

Write

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

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

Fast Page Mode

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

Write-Per-Bit

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

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

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

RAS AS DTIOE ‘WBIWE Wi/DQi FUNCTION
H H H * WRITE ENABLE
T\ H H L 1 WRITE ENABLE
0 WRITE MASK
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DEVICE OPERATIONS (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/0 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-A8)
are latched at the falling edge of CAS.

Flash Write

Flash write is mainly used for fast clear operations in
frame buffer applications. A flash write cycle is perform-
ed by holding CAS “high”, WB/WE “Low” and DSF “high”
at the falling edge of RAS. The mask data must also be
provided on the Wi/DQi lines at the falling edge of RAS
in order to enable the flash write operation for selected
1/0 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 (Vi4) 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 tcrz 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. It is performed by strobing in a row
address with RAS while CAS remains high. This cycle
must be repeated for each of the 512 row address,
(Ao-Asg).

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 (tscr) 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 butin general RAS-only refresh or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

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

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

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

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

Read-Transfer Cycle

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

u
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DEVICE OPERATIONS {Continued)

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

The actual data transfer completed at the rising edge of

Table 3. Truth table for Transfer operation

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

e Function | Jensier | Dot | Stvene”
CAS | DTIOE | WBIWE | SE DSF
H L H * L Read Transfer RAM—SAM 512X4 Input—Qutput
H L L L Masked Write Transfer | SAM—~RAM 512X4 OQutput—Input
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 1
*: Don’t Care

DT/OE. When the transfer is completed, the SDQ lines
are set into the otuput mode. In a read/real-time read-
transfer cycle, the transfer of a new row of data is com-
pleted at the rising edge of DT/OE and becomes valid
on the SDQ lines after the specified access time
tsca from the rising edge of the subsequent serial clock
(SC) cycle. The start address of the serial pointer of the
SAM is determined by the column address selected at
the falling edge of CAS.

Write Transfer Cycle

A write transfer cycle consists of loading the content of
the SAM data register into a selected row of RAM array.
A write transfer is accomplished by CAS high, DT/OE low,
WB/WE low and SE low at the falling edge of RAS. The
row address selected at the falling edge of RAS deter-
mines the RAM row address into which the data will be
transfered. The column address selected at the falling
edge of CAS determines the start address of the serial
pointer of the SAM. After the write transfer is completed,
the SDQ lines are in the input mode so that serial data
synchronized with SC can be loaded. When two con-
secutive write transfer operations are performed, there
is a delay in availability between the last bit of the previous
row and the first bit of the new row. Consequently the
SC clock must be held at a constant V\_ or V|4 after the
SC precharge time tscp has seen satisfied, a rising edge
of the SC clock until after a specified delay trsp from the
falling edge of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines from
serial read mode to serial write 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 Vi after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay trsp from the falling edge
of RAS.

Special Function Input (DSF)

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

In write tranfer mode, holding DSF high on the falling edge
of RAS permits use of a Spiit 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.

SAMSUNG
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DEVICE OPERATIONS (Continued)

Split Register Active Status Output (QSF)

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

Serial Clock (SC)

All operations of the SAM port are synchronized with the
serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the max-
imum specified serial access time tsca from the rising
edge of SC. The serial clock SC also increments the 9
bit serial pointer which is used to select the SAM address.
The pointer address is incremented in a wrap around
mode to select sequential locations after the starting loca-
tion which is determined by the column address in the
read transfer cycle.

Serial Input/Output (SDQe-SDQ3)

Serial input and serial output share common I/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.

Power-up

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

Table 4. SPLIT REGISTER MODE

256 Columns 256 Columns
r
512 rows :
L
Active Non-Active J
T SDQ;
(Serial R/W) (R/W Transfer)
Active SAM QSF Level
LOWER SAM LOW
UPPER SAM HIGH

HH EI'.':f.ecﬁcls\nSUI\I(-.‘-
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PACKAGE DIMENSIONS

28-PIN PLASTIC SOJ Units Inches (millimeters)
(STAND-OFF)
0.720 (18.29) 0.025 (0.64)
0.730 (18.54) MIN
i e e e e e s e 0 e B e B e s
gl flg &8
s|s sla z|z
z|e 2 |z
8¢ g8 g9
Slo © o|o
|
S O
0.026 (0.66) 0.148 (3.76)
0.032 (0.81) MAX
_ A
‘ ‘ 0.050 (1.27) H 0.015 (0.38)
[ typ i 0.021(0.53)

28-PIN PLASTIC ZIP

1A

I
‘|-L__0.009 (0.23)
0.013 (0.33)

:DT]} F——0.100 (2.54) typ % 0.010

0.016 (0.41)

0.050 (1.27) typ £ 0.010—‘1 — 0.024 (0.61)

Ref

0.400 (10.16)
MAX
o
w
w
[o:]

0.517(13.13)
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PACKAGE DIMENSIONS
28-PIN PLASTIC TSOP:ll (Forward Type)

Units: Inches (millimeters)

0.740 (18.80) 0.03 (0.80)
MAX

HEHHHHHHHHHHHS D—

o

0.398 (10.11)

0.402 (10.21)

0.423 (10.76)
0.459 (11.66)
0.466 (11.86)

¢
EEREEREREREEELEEEER S

0.005 (0.13)

0.008 (0.20)

0.722 (18.36) 0.037 (0.95)

0.726 (18.46) J—O.M—mf—ﬁ)
016 (0.40) '

0.037 (0.95) | L [ 0.048 (1.22) 0
| [ 0052(132) 0.020 (0.50)
0.016 (0.40)
0.024 (0.60)
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128KX8 Bit CMOS Video RAM
FEATURES

¢ Dual port Architecture
128K x 8 bits RAM port
256 x 8 bits SAM port
¢ Performance

Speed\ g | _g | —10
Parameter
RAM access time (trac) 60ns | 80ns | 100ns
RAM access time (tcac) 20ns | 20ns | 25ns

RAM cycle time (trc) 125ns | 150ns | 180ns

RAM page mode cycle (trc) | 45ns | 50ns | 60ns

SAM access time (tsca) 20ns | 20ns | 25ns
SAM cycle time (tscc) 25ns | 25ns | 30ns
RAM active current 90mA | 80mA | 70mA
SAM active current 50mA | 40mA | 40mA

Fast Page Mode

RAM Read, Write, Read-Modify-Write

Serial Read and Serial Write

Read, Real Time Read and Split Read Transfer

(RAM—>SAM)

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

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

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

e Common Data /O Using three state RAM Output
Control

e Ail Inputs and Outputs TTL and CMOS
Compatible

e Refresh: 512 Cycle/8ms

e Single +5V+10% Supply Voitage

e Plastic 40-PIN 400 mil SOJ and 475 mil ZIP

44(40)-PIN 400 mil TSOP Il

GENERAL DESCRIPTION

The Samsung KM428C128 is a CMOS 128K X 8 bit Dual
Port DRAM. It consists of a 128K X8 dynamic random
access memory (RAM) port and 256 X 8 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 128KX8 CMOS DRAM.
The RAM port has a write per bit mask capability.

The SAM port consists of eight 256 bit high speed shift
registers that are connected to the RAM array through
a 2048 bit data transfer gate. The SAM port has serial
read and write capabilities.

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

Refresh is accomplished by familiar DRAM refresh
modes. The KM428C128 supports RAS-only, Hidden,
and CAS-before-RAS refresh for the RAM port. The SAM
port does not require refresh.

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

Pin Name Pin Function
SC Serial Clock
SDQ,-SDQ; Serial Data Input/Output

" DT/OE Data Transfer/Output Enable

WB/WE Write Per Bit/Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
DSF Special Function Control

Wo/DQo-W7/DQ7

Data Write Mask/Input/Output

SE

Serial Enable

Ao-As Address Inputs
QSF Special Flag Output
Vce Power (+5V)
Vss Ground

| N.C. No Connection

SESAMSUNG
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PIN CONFIGURATION (top views)

40 Pin 400 mil SOJ 40 Pin 475 mil ZIP

40/44 Pin 400 mil TSOP Il

sc [1] [44] vss;
SDQo 2] [43]) spa;
sDQ1 [3] [42] sDQs
SDQ [4] [47] SDQs
sbQ; (5] [40] sbQs
BTIOE [6] [39] SE
Wo/DQo [7 ] [38] W+iDQ;
W4/DQ; [8] [37] We/DQs
W2/DQ2 [9] [36] Ws/DQs
W3/DQg [10] [35] Wa/DQy
Veer [13] [32] Vss2
WE/WE [14] [31] DSF
N.C. [15] [30] NC
RAS [16] [29] CAS
N.c. [17] [28] QsF
Ag [18 [27] Ao
As [19 [26] A
As (20 [25] A2
As [2] [22] A3
Veez (22 23] A7

[ 4.
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FUNCTIONAL BLOCK DIAGRAM

RAS —~
CAS —]
o CONTROL
WB/WE —
o & REFRESH
DT/OE —= ADDRESS
COUNTER
DSE CLOCK
SC—
SE—
O + o« o 127 128 ¢ ¢+ o o0 o o 255
SPLIT DATA REGISTER|SPLIT DATA REGISTER WRITE
(LOWER) (UPPER) MASK COLOR
REGISTER
SERIAL DATA SELECTOR REGISTER
0
Ao— Q
. a MEMORY ARRAY
« E 64KX8 CELLS
£ g
> ———— Wo/DQo
73]
2 255
y RAM
5 COL. DEC. & I/O 1o
< 256 BUFFERS
Ag—1 Q . — W,/DQ,
a MEMORY ARRAY
g 64KX8 CELLS
o
511 -——— sDQ,
F_. SERIAL DATA SELECTOR
SPLIT DATA REGISTER lSPLlT DATA REGISTER 'S/(E)R'AL
LOWER UPPER
{ ) ¢ ) BUFFERS
O ¢ o vv es e 127128« v v v v v v 255 .
I —— SDQ;
SERIAL ADDRESS
QsF
COUNTER
Vee
Vss
o3
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ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss ViN, Vout —1to +7.0 \"
Voltage on Vcc Supply Relative to Vss Vee —1to +7.0 \Y
Storage Temperature Tstg -55 to +150 °C
Power Dissipation Pp 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 A%

Input High Voltage ViH 2.4 — 6.5 v

Input Low Voltage ViL -1.0 - 0.8 \

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

KM428C128 )
Parameter (Ram Port) Sam port | Symbol 6 8 p” Unit
Qp_g-ating Current* Standby lcet 90 80 70 mA
(RAS and CAS Cycling @trc =min.) Active leci A 140 | 120 | 110 | mA
Standby | RAS, CAS, DT/OE, | SE=Vi SC=Vu Standby lec2 5 5 5| mA
Current | DSF, WBWE =Viy | SE=V, SC=Cycling | Active lecoA 50 40 40 | mA
RAS Only Refresh Current* Standby les 90 80 70 | mA
(CAS = V4, RAS Cycling @tre=min.) Active lecaA 140 120 110 | mA
Fa_st- Page Mode Current* Standby lcca 70 60 50 mA
(RAS =V, CAS Cycling @tpc=min.) Active locaA 120 | 100 90 | mA
CAS-Before-RAS Refresh Current* Standby lecs 90 80 70 | mA
(RAS and CAS Cycling @ trc=min.) Active locsA 140 120 110 | mA
Daj Transfer Current* Standby |CCG 120 110 100 mA
(RAS and CAS Cycling @tsc=min.} Active locsA 170 | 150 | 140 | mA
Flash Write Cycle Standby lecr 0 80 70 | mA
(RAS and TAS Cycling @ tac=min.) Active lecrA 140 | 120 | 110 | mA
Block Write Cycle Standby lecs 100 90 80 | mA
(RAS and CAS Cycling @trc=min.) Active lecsA 150 | 130 | 120 | mA
Color Register Load or Read Cycle Standby lccs 90 80 70 | mA
(RAS and CAS Cycling @ tac=min.) Active locoA 140 120 110 | mA

*NOTE: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output
open, lcc is specified as average current.
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PRELIMINARY
KM428C128 CMOS VIDEO RAM

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

Item Symbol Min Max Unit
Input Leakage Current (Any Input OSV|INS6.5V, i —10 10 A
all other pins not under test=0 volts.) I K
Output Leakage Current (Data out is disabled, loL -10 10 WA

0V<Vour<6.5V)

Output High Voltage Level
(RAM lou= —2mA, SAM lou= — 2mA) Vo 2.4 - v

Qutput Low Voltage Level

(RAM lo, = 2mA, SAM o, =2mA) Vou - 0.4 v
CAPACITANCE (x=25°c)

Item Symbol Min Max Unit
Input Capacitance (Ao-As) Cind — 6 pF
Input Capacitance (RAS, CAS, WB/WE, c _ . .
DT/OE, SE, SC, DSF) N2 P
Input/Output Capacitance (Wo/DQo-W7/DQy7) Coa — 7 pF
Input/Qutput Capacitance (SDQo-SDQ7) Cspa — 7 pF
Output Capacitance (QSF) CasF — 7 pF

AC CHARACTERISTICS (0°c<Ta<70°C, Vcc=5.0V+£10%, See notes 1,2)

KM428C128-6 | KM428C128-8 | KM428C128-10
Parameter Symbol Unit | Notes
Min| Max |Min| Max | Min| Max

Random read or write cycle time tre 125 150 180 ns
Read-modify-write cycle time tawe 175 205 245 ns

Fast page mode cycle time trc 45 50 60 ns

Fast page mode read-modify-write trawc | 100 105 125 ns
Access time from RAS trac 60 80 100| ns | 3,4
Access time from CAS toac 20 20 25| ns 4
Access time from column address taa 35 40 50| ns | 3,11
Access time from CAS precharge tera 40 45 85| ns 3
CAS to output in Low-Z toz 5 5 5 ns 3
Output buffer turn-off delay tore 0 25 0 25 0 30| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time tre 55 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 trsm 20 20 25 ns

CAS hold time tosH 60 80 100 ns

CAS puise width toas 20 20 25 ns

RAS to CAS delay time trco 20 40| 25 60| 25 75| ns | 56
RAS to column address delay time trap 15 25| 20 40| 20 50| ns 11
¢ SAMSUNG 106
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PRELIMINARY

CMOS VIDEO RAM

AC CHARACTERISTICS (Continued)

KM428C128-6

KM428C128-8

KM428C128-10

Parameter Symbol Unit | Notes
Min{ Max |Min| Max |Min| Max

CAS to RAS precharge time torp 5 5 5 ns
CAS precharge time teen 10 10 15 ns
CAS precharge time (fast page mode) tee 10 10 15 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time traH 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tean 15 15 20 ns
Column address hold referenced to RAS tar 45 60 75 ns
Column address to RAS lead time traL 35 40 50 ns
Read command set-up time tres 0 0 0 ns
Read command hold referenced to CAS trcH 0 0 0 ns 9
Read command hold referenced to RAS trrH 0 0 0 ns 9
Write command hold time twen 15 15 20 ns
Write command hold referenced to RAS twer 45 60 75 ns
Write command pulse width twe 15 15 20 ns
Write command to RAS lead time trwe 15 20 25 ns
Write command to CAS lead time towe 15 20 25 ns
Data set-up time tos 0 0 0 ns 10
Data hold time ton 15 15 20 ns 10
Data hold referenced to RAS tonr 45 60 75 ns
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay town 50 50 60 ns 8
RAS to WE delay tawo 90 110 135 ns 8
Column address to WE delay time tawo 65 70 85 ns 8
CAS setup time (C-B-R refresh) tosr 10 10 10 ns
CAS hold time (C-B-R refresh) teHR 15 15 20 ns
RAS precharge to CAS hold time trec 10 10 10 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 toen 15 15 20 ns
Output buffer turnoff delay from OE toez 0 20 0 20 0 25| ns 7
Output enable command hold time toen 20 20 25 ns
Data to CAS delay tozc 0 0 0 ns
Data to output enable delay tozo 0 0 0 ns
Refresh period (512 cycles) trer 8 8 8| ms
WB set-up time twsr 0 0 0 ns
WB hold time trwH 10 15 15 ns
I SAMS
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PRELIMINARY
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AC CHARACTER'ST'CS (Continued)

KM428C128-6 | KM428C128-8 | KM428C128-10
Parameter Symbol Unit | Notes
Min| Max [Min| Max |Min| Max

DSF set-up time referenced to RAS (I) trsr 0 0 0 ns

DSF hold time referenced to RAS (1) tenm 45 60 75 ns

DSF hold time referenced to RAS (II) tReH 10 15 15 ns

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

DSF hold time referenced to CAS torn 15 15 20 ns

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

Write per bit mask data hold twn 10 15 15 ns

DT high set-up time trus 0 0 0 ns

DT high hold time trun 10 15 15 ns

DT low set-up time tris 0 0 0 ns

DT low hold time tren 10 15 15 ns
8;ra:ot\i,vm';°:ga§ftrt:nsnz§) ten 50 65 80 ns
(?ga:ot‘iﬂmr:ao:ga?ftrt:ngf:ﬁ torn 25 25 30 ns
I N e I N I I I
SE set-up referenced to RAS tesa 0 0 0 ns

SE hold time referenced to RAS tren 10 15 15 ns

DT high to RAS precharge time trap 50 60 70 ns

DT precharge time trp 20 25 30 ns

RAS to first SC delay (read transfer) trsp 60 80 100 ns

CAS to first SC delay (read transfer) tesp 35 40 50 ns

Col. Addr. to first SC delay (read transfer) | tasp 40 45 55 ns

Last SC to DT lead time trst 5 5 5 ns

DT to first SC delay (read transfer) trso 15 15 15 ns

Last SC to RAS set-up (serial input) tsps 30 30 30 ns

RAS to first SC delay time (serial input) tsrp 25 25 25 ns

RAS to serial input delay tsop 50 50 50 ns

B o g = o™ toz | 10 50| 10 50| 10 50| ns | 7
Serial input to first SC delay tszs 0 0 0 ns

SC cycle time tsce 25 25 30 ns

SC pulse width (SC high time) tsc 7 7 10 ns

SC precharge (SC low time) tsce 7 7 10 ns
Access time from SC tsca 20 20 25| ns 4
Serial output hold time from SC tsom 5 5 5 ns
Serial input sett-up time tsps 0 0 0 ns
Serial input hold time tsoH 15 15 20 ns
¥ SAMSUNG 108
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AC CHARACTER'STICS (Continued)

KM428C128-6 | KM428C128-8 | KM428C128-10
Parameter Symbol Unit | Notes
Min Max |[Min{ Max |Min| Max
Access time from SE tsea 20 20 25| ns 4
SE pulse width tse 25 25 25 ns
SE precharge time tsep 25 25 25 ns
Serial out buffer turn-off from SE tsez 0 20 0 20 0 20| ns 7
Serial input to SE delay time tsze 0 0 0 ns
Serial write enable set-up time tsws 5 5 5 ns
Serial write enable hold time town 15 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 30 30 ns
Split transfer hold time tsTH 25 30 30 ns
SC-QSF delay time tsap 25 25 25| ns
DT-QSF delay time trap 25 25 25| ns
CAS-QSF delay time tcap 35 40 50| ns
RAS-QSF delay time trap 60 80 100 | ns

NOTES

1.

~N o

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.

. ViHmin) @nd Vimax) are reference levels for measur-

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

. RAM port outputs are measured with a load

equivalent to 2 TTL loads and 100pF.

. SAM port outputs are measured with a load

equivalent to 2 TTL loads and 30pF. Dout com-
parator level: Von/VoL=2.0/0.8V.

. Operation within the trcp(max) limit insures that

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

. Assumes that trcp>treD(max)-

The parameters, torF(max), toEZ(max), tspzmax) and
tsez(max), define the time at which the output

10.

11.

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

twes, trwp, tcwp and tawp are non restrictive
operating parameters. They are included in the data
sheet as electrical characteristics only. If
twesZtwesmin) the cycle is an early write cycle and
the data out pin will remain high impedance for the
duration of the cycle. If tcwp>tcwpminy and
trwo=tRrwo(min) and tawp2tawpmin), then the cycle
is a read-write cycle and the data out will contain
the data read from the selected address. If neither
of the above conditions are satisfied, the condition
of the data out is indeterminate.

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

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

Operation within the trapmax) limit insures that
troDmax) 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.

”a
1414
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TIMING DIAGRAMS

tre
READ CYCLE
tras tap
Vin — B tar
RAS
Vi = tcrp Z
tosH t,
trco tasH CPN
cas - 7 R\ 7 .
Vie — tase trao ASC — \
trant tRaL 1
Vih —
Ag-A ROW
0"Re Vi _m ADDRESS m COLUMN ADDRESS
I l o l— tepn —={ f——={ trcn
trcs taRH —==
Vi —
WBWE "
Vi — F=——tron ——=
l'ims“ "‘fmn‘l ]
__ Vm—
Vii — I
tesn L s [
Vin — ] — tern—
DSF RFH
Vi —
N . toga
VIH - DZ0
IN
[ Vi — L toac —— | torr
Wo/DQo e toez
~W7/DQ7 tAAl
L Von — I_ oLz 7
out OPEN VALID DATA-OUT
Voo = trac
WRITE CYCLE (EARLY WRITE)
tre
tras tre
RAS Vin — !S tar : Z ‘
Vi = tcre = .
tesh torn
treo trsH
HRA VlN - 1 1
CAS } . tasc \ p=—tcas +—— / 'g
Vi — traD
tasr | | tran traL —
= tcan —=
Achs M T ROW COLUMN
Vg — ADDRESS ADDRESS

twsr tawn —.‘;I«'c? l——‘ twen
e~ S e IO TR
ViL —

[-—!m&- trun fwor :E t; tCWL-I -—!
= Vin —
DT/OE “_ W

trsm tREH o tesc CFH
R I O N

tms =] tvn F—{tos }=—ton—]
Vin —
N " ”0”’.‘ WMI DATA VALID DATA-IN
Wo/DQo Vi —
MWDy !_ fonm
L our OPEN

VoL —
.""i Don’t Care

PN
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CMOS VIDEO RAM

TlMING DlAGRAMS (Continued)
WRITE CYCLE (OE CONTROLLED WRITE)

v tras
— L t
RAS & e
terp oo
treo
CAs Vin — tasc \
trap
Vi — —/ tash tra
~—"tcan
hons _m ROW E@g COLUMN
Vi — ADDRESS ADDRESS
twsr | | tRwn
=g
Vi —
tTHsl___. weR
- R
57/5E t
T/0E Vi — tesr taen QFSF:R torn \\‘A’A‘A‘A‘A’A’A’A‘A’A’A‘A’A‘A’A’A’A’A’A’
Vie — {
tus twmn tos ———I l——tnn——
r-h - o oaa. YT RIITTINE vatio ot IR RERXX YR
- Wo/DQorv Vie —m ‘A‘A‘A’A‘A’A’A‘A’A‘A’/ \&A‘A’A’A‘A’A’A‘A’A’A’A’A’A’A’A’A’A’
W7/DQ7 4
L our You— T oPEN
VoL —
READ-WRITE/READ-MODIFY-WRITE CYCLE
tras trp —
o Vm— —'—:\ t————
RAS  _ z L \
‘CRP
tosm tern
taco trsh
— Vg —
CAS V'H _ / k_tm___ \ fo
- tasr tran . i
tasc —fcan ———
Aohg M T £ row i COLUMN
Vi — \_ ADDRESS ADDRESS
twsr trwr tres N = tow -]
‘ l ° = tawL
— — v, —
WB/WE wPB W tawn t
Vi — - N SL e
f“ THs trin i ———{tOEH
Vi —
. THH
RFH
Vi —
T T T tDS
Vi — it s o A forn | %2 'QV&Q'Q'&QvQ'Qva
VALID
R v G o KRR
~ t
W7/DQ: trac AA
Von — v
L our _ OPEN {% DATA-OUT E
You toz m Don’t Car
e

-
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PRELIMINARY

CMOS

VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE READ CYCLE

RAS

CAS

WBIWE
DTIOE

DSF

!— IN
Wo/DQo
~W7/DQ7

|— ourt

Vi ——

ViL

Vin

1
trasp il
"An————j Z
. —
tcre tec tasH tepn
l.__ f—— trep ——— L_tcp__. b—tcp
= tcast+—~ l——tcas —ts b toas —=—|.
j ..._tmp_.l \ A \
1,
AR tosm 7 ; % traL
R ASC
than —T‘ |—tcmq_ 2520 b toan—] st F—tcan
ROW 4 COLUMN COLUMM d COLUMN
ADD 0 6 ADDRESS ADDRESS ADDRESS
I tacs [ trcH
tre trcH tacH tRRH
— §- ;5§
trus trum
y
y 74
BIR '
| tern tesc
trsr trRFH rsc| tcrn tesc
r = tcen
Q €
! ! 4 }
; tenr
Dzo topn topn
h— 45
4 toea torr toea torr toea torr
toac toez teac toez teac toez
e tan —~] e tan— e tan —t
/ VALID VALID £ vALID
OPEN \ DATA-OUT DATA-OUT ’——‘g DATA-OUT
trac

m Don't Care
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TIMING DIAGRAMS (Continued)
PAGE MODE WRITE CYCLE (EARLY WRITE)

RAS
CAS
Ao-Ag

WB/WE

DSF

’— IN
Wo/DQo
~W;/DQ;

L out

Vin
Vi

+ tRP
RASP
_ ‘\ tAR
— “
torp tee tee teen
’——‘ ——— trop —— tep —— tep—= = tRsH —=
- \F—fCAs —— l=—rtcas 3 | toas—= /-
_ ree—tRAD —{ \l‘ S
tesn —tcaH —— ||= traL
tash tRan  tasc tean tasc tasc | [~ toan—
o0 aicl
- ROW COLUMN COLUMN COLUMN
_ o ADD ADDRESS ADDRESS \ ADDRESS
I
I——t cR = twen — = twon
twsh [tawn  two twen twe twe
[
- I 1 typ—] 8
- L€
—] —4 ¢ ;
trus tran towr | tewe A—[ towe _—l
I_—' -L—— trw ———
4 €
_ y f
- T "y
trrr
trsn | [tRFH  tesc torn trsc | | tern trsc| | torn
tus tmn tos ton tos ton
- . VALID VALID
D RS
toHr
OPEN 4%

Don’t Care

say

[ 4
u

LY
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PRELIMINARY
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TIMING DIAGRAMS (continued)
PAGE MODE READ-MODIFY-WRITY CYCLE

trasp tre
[——tan ——=]
_ Vih — ﬁﬁ tosH ——=
RAS
Vi —
teRwe trRW [
troo tep i tep e
— t t teas
—_ v CAS cAS
CAs " \ /N \
Vi —
1,
ASS tasc tasc fowe
traH ¢ t
=1 CWL
tasr toan —— 2 [~ toan~1 —tcaq— F—trwL —
B
AcA Vi — ROW COLUMN COLUMN 7 " COLUMN
"8 Vi — ADD ADDRESS ADDRESS ADDRESS
tawH t
4 RAL -
WST twe twp twp
JE— Vim —
WEB/WE A weB ? \ L
Viu [=—"tcwo tewo ———town
tawp
trmn
tru
) .
DT/OE Vi tarH
Vi = |
T torn torn
i trsc
trsn | tesc trsc
t tern
Vin —
DSF
Vi TR 3 ' . T
twu|| tozo tos L bzo tos tozo tos
H } > h
toze
1 - to t;
tus { rD C toen tor | |tozo toen ton ! £ 2
Vi — ’@
IN
l— Vi — I toea f [ toEa —TtOEtA
WM1 toac | |toez|  vALID teac | [loez | vaALID toac | |loez,  vaALD
Wo/DQo = DATA-IN DATA-IN DATA-IN
~W,/DQ; - e tan — e tan —
L Von — 7 K 7 Y N
ouT Vo — \ Iy \ \ \ Y
oL Y \
thac \ VALID DATA-OUT VALID DATA-OUT
VALID DATA-OUT
m Don’t Care
(4
sagy
& SAMISUNG 114
LT}

Electronics



PRELIMINARY
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T'MlNG DlAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

S T \ / \
A —_ 3
Vi terp tapc l tcrp
—_— Vi —
CAS /—
Vi T

tasr tRan

I T R T M

WewE "

maE L R R
o SRR OO RRER IR HERERIN
Yorge, Vo — OPEN

CAS BEFORE RAS REFRESH

trp [

1,
trp

tras

—_ V, —_—
RAS " Z
— /e thee —]
t,

l——tRPC ———e—q

teen | (tesr toPN
‘CHR l—.._——
__ Vi — tesr
CAS f'
Vi —

I R R

Vin — Y \V, \VAVAVAVAVAV,

[Fr

Wi :: - ) OPEN

DON'T CARE
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TIMING DIAGRAMS (continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

f—tre
ey Vin = § tras
RAS Vi — \ i
t —
e f—— tonp ————] teet tasH
CAS Vin S toas 7
VlL - ! y
thoe thaL
—tcan
Vi — b’{
A v, COLUMN ADDRESS
L - g
t tRRH
AA
READ CYCLE trcs . tacH
r_‘ —lcac—™  —
_— Vin —
WB/WE '“
Ve tron
toea
—_ Vi — ]
DT/0E " ,<
Vie —
‘—-4 torr
b towz toez —
Vor —
WO0/DQO~
VALID DATA-OUT
w7/pQr VoL — OPEN |
trw
WRITE CYCLE twsR| [tRwH, -
Vg — twes X
Vi — B 3 : :
DT/OE Vi —
V\L -
tms tMH tos ton
WO/DQO~ Vin — VAGK
wWz/DQ7 Vi — DATA-IN VALID DATA-IN
tow

READ-MODIFY-WRITE CYCLE

twsr| [tRWH Tros tawp —tawL
|——~ tewo twe
R Vi —
B/WE wpB toac S
ViL—

tan

toea

— Vi — \ f—
BT/oE " 7
ViL — toeo

teac _ toez tos fon
v teiz i 1
o 1 oA )
Ius -‘ﬂ VALID DATA-OUT —/
Von — \VAVAVAVAVAVAVAVAVAVAVAV,
Voo — R s T

DSF=DON’'T CARE

m DON'T CARE
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TIMING DIAGRAMS (continued)
HIDDEN REFRESH CYCLE .

tro RC

Vi —

t
tra b= tre tras iz
——tar ——] Z'- \ \
Vi — X .

tcre

3

Al

U
[ trop —=1=—trsH —=

v TN ey an

traL !
= tcan

Ao-As Vin — - ROW COLUMN
Vi — hADDREss N ADDRESS

0
[

tasn trar

twsr

tasc e tarn
I i ;
WB/WE Vin =
Vi trcs F=—trwh
trus [ [ trm | ——‘nou#
OT/IOE Vin —
Vi =~ _/ tesr| | trrn ]
o
DSF Vi = 55t§£| forn
Vi — X ¥
‘-—— toez toea I-—— torr
torr= Moo toez =
Wo/DQo Von — _ﬁ( y K
VALID DATA-OUT
~W7/DQ; VoL — 4 N 4
-_'AA——
LOAD COLOR REGISTER CYCLE .
RC
; trp —]
RAS
J— Vin — 3
RAS \ \
Vi = terp :
csH
—————thRecp—————=f————trsn }'_tCPN ———I
GAS Vig — \ teas / J 3\_
Vie — tasm tRAn |
Ao-A Vin — v
0°"8 Vi ROW ADDRESS

twsr tawn fowe
—thwi
mar - R
Vie — {

tris

twen

Vi = trsr tren
DSF Vin —
Vi —
|
1
R tos I"—‘DH———

w - R
Wt " - _coon oaran OSBRSS
~W7/DQ7 {Delayed Write)

L—our Vo= OPEN

VoL — e — v
\\I/I: : ’&&&m&&"b COLOR DATA-IN ‘mﬁ"&";’;!&%ﬁm&m&!‘
(Early Write) @ Don't Care
& SAMSUNG "
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PRELIMINARY
CMOS VIDEO RAM

TlMlNG DIAGRAMS (Continued)
READ COLOR REGISTER CYCLE

trc
tRp—=t
— V|H - ! tRAS -4
RAS Vi — x { \_—_—
terp tesn
I-—“ treo trsH [=—tcen —"i

— Vi — r
CAS i 7 \ tons / ]

Vi — tasr ) b ||

RAH —==

Ve, —
Ao-Aq § m ROW ADDRESS

Vi — —

trns [——trHH ————rf l l

J— - —
e 2L S

Vi = twsr tres:

—ed 1

WB/WE Vin = W thn

e tesn t torr

r’—nm—ﬂ —*1
vlL -
I—-fOEA—— toez ———=
teac

Wo/DQg Vo — 'z
~W,/DQ; j' VALID OUTPUT

Voo — X

trac

FLASH WRITE CYCLE

tre
Vin — taas L—
FRS Vi — f
il =—trcp foon trsH l——tcpN—-
o V:LH : —/ tasr tran \ N f
V|H —_ NV N N N NNININININONININININI NN N NN NN NNNIN N NN N NN NNINN N NNV
SV T DU
twsr tawn
we IR
T O O OO SOOI
Vih —
N&gl?; Vo = OPEN
VoL — "GRG
WM1 DATA CYCLE m Don't Care
(0] Flash write Disable
| Flash write Enable
I 4
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CMOS VIDEO RAM

TIMING DIAGRAMS (continueq)
BLOCK WRITE CYCLE

RAS

CAS

Ao-As

WB/WE

DT/OE

DSF

Wo/DQo
~W,/DQ;

out

Vin — 3

\

Vin
Vi

Vin
\

Viu
\

tre

thas
tam

terp
tosu

treo thsH

thp ——=

(N
[t —

/AN

| — e

tasn trart

i

tRaL

twsr ——‘l trwH tasc toan

1
R o e

WPB *1
trns trhH
teny
tesm tReH L T
% trsg tern
4 tos ton
s 1 twn

@E WML *2 @ Column Select Data

I toHr

*1 WB/WE | *2 Wo/DQo-W7/DQ7 CYCLE
0 WM1 Data Masked Block Write
Don’t Care Block Write (Non Mask)

WM1 Data: 0: Write Disable
1: Write Enable

COLUMN SELECT DATA

Wo/DQg — Column 0 (Aic=0, Aoc=0)

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

trase

trp
I e ~
L — A
I—t@i trc trc t=——trsH teen
laco-a-# CSH tep = tep =
CAS Vin — f t —teas — toas— toas——=14
Vi - =2 \\'\- x \-l-
tasr| {trar| tasc tean tase b | toan| taaL
o __I 1 Asc
Ao-As Vin= ROW ACp ACp .V’V‘V’V"’V‘ ACzr
v — AC, Ao ac, INQUOXA A
i
trus l-— trim tasc tean
Vi = twsr | trwh
1
Vi =~ 1 t 1 t
tesr trny toem Fsc | | leFH rscl| | fern
oo 1= il il
v, —
. Jl o] tos ton tos 'EE‘ tos "tm
) tms ~t (™
Wo/DQo Vin— R VaVaYaVaY V’ VNV Y V’V“ 'V’V V’VVV’V“.‘V
e w2 )X 7 XK. 4 IROSAR. 7 RIS
Columln Select Data Column ISelect Data Colémn
Select Data
m Don’t Care
*1 WB/WE| *2 Wo/DQo-W7/DQ7 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 0 {Aic=0, Aoc=0)
W1/DQ¢1 — 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
g3 120
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TIMING DIAGRAMS (continued)

READ TRANSFER CYCLE

tras

trp
_ Vi — {
RAS Ve — \ 7 \__.
tesn
tRlsn
o Vi — teas
o 7 \ /)
e - x ;
p—— tRap traL II
tran e toan ——|
Vin — Yl X 7
A ROW s T ADDRESS (XNKKED
078 v — | ADDRESS M STAR' ADDR \ AVA A‘t:‘t‘:‘t!“”’A‘A‘A‘A‘
- -Ag: TAP
wewE " T
Vi — |
trre
pm— t7p j
trin
- Vi — " ""’ "““
DT/OE
w ] LOCSSISEOOIEN
|
DSF Yu = =
Vi —
teso
b, Vi — | trsp
~W7/DQy V- A b trsp—e] k—lscc—-
tsrs tscp tsc tscp
- \
s \\;:: B F‘SC \ Inhibit Rising Transient / \ /
[
tson tszs
ViR —
|—-'N Vil — \._DATAIN
SDQ, tsca tson
~SDQy
tcap
,_ Vou — # vaup ﬁx
ouT . — )LDATA-OUT
QsF Vo — ><F TAP MSB (A7)
Voo — ~
Note: SE=V)_ m Don't Care
[ 4]
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TIMING DIAGRAMS (Continued)
REAL TIME READ TRANSFER CYCLE

RAS
CAS
Ao-Ag
WB/WE
‘DTICE
DSF
Wo/DQo

~W,/DQ;

sC

|— IN
SDQo
~SDQ7

l— ouTt

QSsF

Vou
VoL

tac

RA!

)

tar

tre

terp

tesn
T

treo

tasr

‘ni;H

N\

teas

tran

tasc

tean——

ROW

ADDRESS |

r
SAM START ADDRESS

r
traL

e . Ao-Ag: TAP
WSR RWH |
tatH —l
4
IL‘ tern trap
trp—=f
tris tarm Z
3%\ trsr trEH
l—~fo>=»=
= tsco——=q trsy trsp
tsc tscp
OPEN
tsca tsca
tson trap tson
VALID VALID VALID VALID VALID
DATA-OUT o DATA-OUT DATA-OUT DATA-OUT DATA-OUT

Previous Row Data

New Row Data

X

TAP MSB (A7)

Note: SE=V)_

m Don't Care
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TlMlNG D|AGRAMS (Continued)

SPLIT READ TRANSFER CYCLE

ws /N /
o / _m—l\\ /
tasr trAH —Eff—— N _—| trsH
e RSB KKK
R, | | R BB
v _‘/(fzi)\(nﬂza) (ni':ég) (nz‘:gm """""""""" (122“1) (;gé) —/M(i)zi—
N G O & G &5 & i ) &

Voo

Z ZLower SAM 0-127

Upper SAM 128-255

Note: SE=ViL

Dont' Care
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TIMING D|AGRAMS (Continued)

PSEUDO WRITE TRANSFER CYCLE )
‘RC
tras tp———=
— Vi — N tar 3
RAS v - N _/ \__
tosn
fow treo thsh
o Vi — 1,
CAS CAS / /
VL — _/ \\—t J
tasr tran o tasc :RAL -
[~ ICAH —
R T XTI
- SAM START ADDRESS
Pk - fow ADD“ESS@ QOGN
twsr trwH
—_— V=
WB/WE
Vi —
tris trn
—_— =
DT/OE
n -
tesr trrH
Vi — T
torr L
-
Wo/DQq Ve =TTy oPE
~W7/DQ; Vii — __7! N tsro tsce |
tsms tsce tse | [Ltser |
sc \3: : / oo \ Inhibit Rising Transient \ ’Z
1tg R_, taen tows
— Vi —
SE
Vi — N
tsoD! tsps tsom
r=—tspz —=
ViH — tsez Y aVaYAYaY AV AT A A A
A ‘ > “’ " < VALID VALID
o e Y
SDQg tsca
~SDQ;
l__ Vo =~ VALID N VvauD )
out v " _ DATA-OUT )é DATA-OUT, OPEN
oL =
tson tcan
trap
Vou — X
QSF TAP MSB (A7)
VoL — N
Serial Output Data +———— Serial Input Data
m Don't Care
a
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T|M|NG DlAG RAMS (Continued)

WRITE TRANSFER CYCLE

RAS
CAS
Ag-Ag
WB/WE
DT/OE
DSF

Wo/DQo
~W,/DQ7

SC

l— IN
SDQq
~SDQy

|— out

QsF

Vin —
Ve —

Vie —

Vi —
Vi —

Vin —
Vi —

tras

N

tre

N\

terp

taco

AN

r—'mn——

N\

J
task tRar tasc __:::: _ I
o — e V0707070600000 0000
Ao~vA7z: TAP
twsa tRwH
tris trn
trsr treH
| tus
torr twr
T
wM1 N
DATA i/ OPEN tsro . |
scc
tsrs tscp tsc | tscp |

Inhibit Rising Transient

N\

tsoH

tsps
= vALID O
DATA-IN

tcap

tsoH

tsps

VALID
DATA-IN
. -

TAP MSB (A7)

Previous ==
Row Data

WMI Data: O—Transfer Disable
1—>Transfer Enable

New Row Data

m Don’t Care
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TIMING DlAGRAMS (Continued)

SPLIT WRITE TRANSFER CYCLE

trp

tras

s /N I/ N

B . ) CRP ;An __‘IC:L—_J

CAS Ve — ) / i ——tco \ \ /

tasr .‘R_AH_ tasc - tRL jl
R VAVAVAVAVAVAVAVAVAVAV/ N  Sam YAV AV A AV AV A A AV VAV AVAYAYAYAY
SO St I v W Rt
Ao-A7: TAP

—— Vi — YVVYVV \AYAYAYAY, — YYYVYVVYYYYVYVVVYYYVVVYYVVYVYVYVY

w . || LR R R R

oTioE "

tsts for tstn
W v L o
(?gg) (n+n1 28) (n:-:;Q) (nT; SO) """""" (1223) (12%?1) (122575) n+(r1\)2 g
sc ‘;‘: _
A R A R R A 1
i%%‘é, \c: : (?g%K«nﬁ 28) (nirés) (nT;?m)X' N X (gg) (;‘gg) (;gt; %(nm)zs ><
tsap tsap
S S X
Z Z Lower SAM 0-127
Upper SAM 128-255
Don’t Care
Note: SE=VL

i
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SERIAL READ CYCLE (SE=Vy)

J— V -
RAS " /
Vi —
trus trun
I 1
DT/OE
v — JOOOOOOQOQOOOOOXX)
tsce tsce tscc tsce tsce l
tsc tsc tsc tsc tse
tsce tsce ~ | tsce tsce tscp
sc Vi = \ n-2 n-1 n / n+1 n+2
Vi — 7 7 - *x 7 .
tscp tsca tsca tsca tsca tsca
tson tson tsom tson tsor
SDQy Vo — VALID N~ vaup VALID VALID VALID VALID
~SDQ; Voo — DATA-OUT DATA-OUT DATA-OUT 4 DATA-OUT DATA-OUT k_—DATA—OUT
—_ n-2 n—1 n n+1 n+2
Note: SE=V|L
SERIAL READ CYCLE (SE Controlled Outputs)
J— Vih — e
RAS
Vi —
trHs trhn
— Vi — m
DT/OE
Vii —
tsce tscc tsce tscc tscc
tsc tsc tsc tsc tsc
Vi — r s
s¢ vV n-3 / n-2 \ / n-1 \ Z n \ / n+1 \ / n+2
L - |
t,
tsce tsce P ! tsce tscp tsce
tsep
J— VIH -
SE ; \
Vii — k-
VIH -
N OPEN
r Ve — tsca tsca tsca tsca
2%00‘67 tson tsez tson tson
Lour Vo — VALID " VALID VALID VALID VALID
VoL DATA-OUT DATA-OUT DATA-OUT tDATA-OUT DATA-OUT
n-3 n-2 n n+1 n+2
VALID
DATA-OUT
><>Q Don’t Care
”u
ag
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TlMlNG DIAGRAMS (Continued)
SERIAL WRITE CYCLE (SE Controlied Inputs)

_ V
RAS "
Vi
V
oToE "
VIL
Vin
SC
Vi
Ju— Vi
SE
V'L
Vin
IN
VIL
SDQo
~SDQ;
L Von
out
VoL

trus

XY

tsce tsce tsce tsco tsce
tsc tsc tsc tsc tsc
y
\ n-2 x / n-1 = n \ / n+1 n+2\
X % 7 K 7
tscp tsce N tsce n
tscp e tswin == 4oue SCP | b tswin == tows SCP
11-- H— tsep———=1 == l‘-—_ tsgp ———
sws
F=—tswH —=t e tsWH —o=] = tswiH —
tswis tswis
= -
'SE—‘j e teE——] I-—L Sg ]
tiﬂi tson 1_3_02] tspn EJ% tspH
VALID | VALID VALID
DATA-IN DATA-IN DATA-IN .
n-2 (n—1) MASKED n (n+1) MASKED n+2
OPEN

— Vi —
RAS
Vie — C
tris trhH
—— VYn —
DT/OE
vIL -
tscc tsce tsce tsce tscc [
tsc tsc tsc tsc tsc
s Ve — \ Z "2 /me n \ Z N+ X n+2 \
Vi — 4 1Y L
tson tson tsoH tsoH
tsce tscp tscp tscp tscp tsce
tsos tsos tsps tsps tsos
SDQo Vi — VALID VALD | VALID VALID VALID N
~SDQ; vV, _ DATA-IN DATA-IN DATA-IN DATA-IN DATA-IN
L FV 7 = A .
n-2 n-1 n n+1 n+2
Note: SE=V)_
m Don’t Care
”a
ag
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DEVICE OPERATIONS

The KM428C128 contains 1,048,576 memory loca-
tions. Eighteen address bits are required to address a
particular 4-bit word in the memory array. Since the
KM428C128 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 KM428C128 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 KM428C128 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 satisfy the RAS precharge time
(trp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition, a
new cycle must not begin until the minimum RAS
precharge time, trp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM428C128 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 tgac(min). However, if CAS goes low after
trep(max) or if the column address becomes valid after
trap(max), access is specified by tcac or taa.

The KM428C128 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 KM428C128 can perform early write and read-
modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between WB/WE, DT/OE and CAS.
In any type of write cycle, Data-in must be valid at or

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

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 mixedin 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 2.

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

RAS CAS DTIOE WBIWE Wi/DQi FUNCTION
H H H * WRITE ENABLE
_\_ H H N 1 WRITE ENABLE
0 WRITE MASK

% SAMISUNG
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DEVICE OPERATIONS (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 /0 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-A8)
are latched at the falling edge of CAS.

Flash Write

Flash write is mainly used for fast clear operations in
frame buffer applications. A flash write cycle is perform-
ed by holding CAS “high”, WB/WE “low” and DSF “high”
at the falling edge of RAS. The mask data must also be
provided on the Wi/DQi lines at the falling edge of RAS
in order to enable the flash write operation for selected
1/0 blocks.

Data Output

The KM428C128 has a three-state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/OE is high (Vin) the output is in the high impedance
(Hi-Z) state. In any cycle in which valid data appears at
the output the output goes into the low impedance state
in a time specified by tciz after the falling edge of CAS.
Invalid data may be present at the output during the time
after tciz 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 KM428C128 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 KM428C128 is stored on a tiny capacitor
within each memory cell. Due to leakage the data may
leak off after a period of time. To maintain data integrity
it is necessary to refresh each of the 512 rows every
8 ms. Any operation cycle performed in the RAM port
refreshes the 2048 bits selected by the row addresses
or an on-chip refresh address counter. Either a burst

refresh or distributed refresh may be used. There are
several ways to accomplish this.

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

CAS-before-RAS Refresh: The KM428C128 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 (tscr) 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
KM428C128 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
KM428C128 by using read, write or read-modify-write
cycles. Whenever arow is accessed, all the cells in that
row are automatically refreshed. There are certain applica-
tions in which it might be advantageous to perform refresh
in this manner but in general RAS-only refresh or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

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

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

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

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

Read-Transfer Cycle

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

¢ SAMISUNG
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DEVICE OPERATIONS (continued)

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

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

Table 3. Truth table for Transfer operation

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

RAS Falling Edge . Transfer | Transfer Sam port

e | neAe | wesioe | =8 Function Direction Data Bits Mode
CAS | DT/IOE | WBIWE | SE DSF

H L H * L Read Transfer RAM—SAM 256X8 Input—>Output

H L L L L Masked Write Transfer | SAM—~RAM 256X8 Output—Iinput

H L L H L Pseudo Write Transfer — — Output—Input

H L H * H Split Read Transfer RAM—>SAM 128X8 Not Changed

H L L * H Split Write Transfer SAM—RAM 128X8 Not Changed

*: Don’t Care

pleted at the rising edge of DT/OE and becomes vaiid
on the SDQ lines after the specified access time
tsca from the rising edge of the subsequent serial clock
(SC) cycle. The start address of the serial pointer of the
SAM is determined by the column address selected at
the falling edge of CAS.

Write Transfer Cycle

A write transfer cycle consists of loading the content of
the SAM data register into a selected row of RAM array.
A write transfer is accomplished by CAS high, DT/OE low,
WB/WE low and SE low at the falling edge of RAS. The
row address selected at the falling edge of RAS deter-
mines the RAM row address into which the data will be
transfered. The column address selected at the falling
edge of CAS determines the start address of the serial
pointer of the SAM. After the write transfer is completed,
the SDQ lines are in the input mode so that serial data
synchronized with SC can be loaded. When two con-
secutive write transfer operations are performed, there
is a delay in availability between the last bit of the previous
row and the first bit of the new row. Consequently the
SC clock must be held at a constant V. or Vin after the
SC precharge time tscp has seen satisfied, a rising edge
of the SC clock until after a specified delay trsp from the
falling edge of RAS.

Pseudo Write Transfer Cycle

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

ing this period, the SC clock must be held at a constant
ViL or V4 after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay trsp 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 transfer
operation. This mode divides the serial data register into
a high order half and a low order half; one active, and
one inactive. When the cycle is initiated, a transfer oc-
curs between the memory array and either the high half
or the low half register, depending on the state of most
significant column address bit (A8) that is strobed in on
the falling edge of CAS. If A8 is high, the transfer is to
the high half of the register. If A8 is low, the transfer is
to the low half of the register. Use of the 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
trsL and trsp must be met.

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

Split Register Active Status Output (QSF)

QSF indicates which half of the serial register in the SAM
is being accessed. If QSF is low, then the serial address
pointer is accessing the low (least significant) 128 bits
of the SAM. If QSF is high, then the pointer is accessing
the higher (most significant) 128 bits of the SAM.

Serial Clock (SC)

All operations of the SAM port are synchronized with the
serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the max-
imum specified serial access time tsca from the rising
edge of SC. The serial clock SC also increments the 9
bit serial pointer which is used to select the SAM address.
The pointer address is incremented in a wrap around
mode to select sequential locations after the starting loca-
tion which is determined by the column address in the
read transfer cycle.

Serial Input/Output (SDQo-SDQ3)

Serial input and serial output share common I/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.

Power-up

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

Table 4. SPLIT REGISTER MODE

256 Columns 256 Columns
I

~

512K
4 512K

256 Rows A

[ il
/s
Active Non-Active
T SDQ;

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

Active SAM

LOWER SAM
UPPER SAM

QSF Level

LOW
HIGH
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PACKAGE DIMENSIONS

40-PIN PLASTIC SOJ Units Inches (millimeters)
(STAND-OFF)
1.020 (25.91) 0.025 (0.64) | 0.008 (0.20)
1.030 (26.16) MIN I 0.012 (0.30)

11 M rarararararier]e] S—

S| g 8|3
S .| €

2le gle |z
o lg §gmm
Slo el oo

J
| NN [ IR O (N [ N [ [ N [ N (D [ N O Ny i | J A [ N (BN A |

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

(. ]

l ‘ 0.050 (1.27) 0.015 (0.38)
[ TYP 0.021 (0.53)

40-PIN PLASTIC ZiP

2.040 (51.82) 0.113 (2.87)
MAX 0.120 (3.05)

UL AR ALY (=
DD S

0 01 3(0. 33)
0.05+0.01 (127) 0.016 (0.41)
TYP 0.024 (0.61)

0.402 (10.21)
[ 04181062

0.475 (12.07)
MAX
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PRELIMINARY
KM428C128 CMOS VIDEO RAM

PACKAGE DIMENSIONS
40/44-PIN PLASTIC TSOP-ll (Forward Type) Units Inches (millimeters)

0.740 (18.80) MAX 0.03 (0.80)

TYP

minlalainlalnlslnlnBlnlalnlalulnlninlalnt

s _— r H[ N
Lo J ’|© ' e
HEHHEEHHEEEE HEEHEEEEEEE —

0.402 (10.21)
0.423 (10.76)
TP
0.459 (11.66)
0.466 (11.86)

0.398 (10.11)

2|8
0.722 (18.36) gl
0.726 (18.46) 3813
sls 0.005 (0.13)
0.008 (0.20)
/1
BETTER R =
0.030 (0.75) 0.010 (0.25) I
0.035 (0.85) | 0.018 (0.45) ] 0.031 (0.805) %
0.016 (0.40) [

i -

0.024 (0.60) |
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KM428C256

PRELIMINARY
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:

RAM page mode cycle (trc)| 40ns | 50ns | 60ns

Parameter Speed -6 -8 | -0
RAM access time (trac) 60ns | 80ns |100ns
RAM access time (tcac) 20ns | 20ns | 25ns |
RAM cycle time (tgc) 120ns |150ns [180ns

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)
« CAS-before-RAS, RAS-only and Hidden Refresh
Common Data I/0 Using three state RAM Output
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 Il)

o o o o

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 datatransfer 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 1/O’s are TTL and CMOS ievel 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
SDQe-SDQy Serial Data Input/Output
DT/OE Data Transfer/Output Enable
WB/WE Write Per Bit/Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
DSF Special Function Control
Wo/DQo — W-,/DQ; | Data Write Mask/Input/Qutput
SE Serial Enable
Aog-As Address Inputs
QSF Special Flag Output
Ve Power (+5V)
Vss Ground
N.C. No Connection
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Electronics

135



KM428C256

PRELIMINARY

CMOS VIDEO RAM

PIN CONFIGURATION (Top Views)

40 Pin 400 mil SOJ

40 Pin 475 mil ZIP

40/44 Pin 400 mil TSOF 1l

Veer
sC
SDQo
SDQ
SDQ2
SDQ3
DTIOE
Wo/DQo
W1/DQ4
W2/DQ)

W3/DQ3
Vssa
WB/WE
RAS

Bllelel M~ le]]-]

1

[13]
4]
{i5]

ny =
= (~|

N
N>

44] Vss1
SDQy
42| SDQg

T_ﬂ SDQs
@ SDQg4
[39) SE

_3__8_| W7/DQ7
[37] We/DQs
[36] Ws/DQs
[35] W4/DQs

' 4
s
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

FUNCTIONAL BLOCK DIAGRAM

RAS —=
CAS .}
o CONTROL
WB/WE ———
_ & REFRESH
it — sooness
DSF CLOCK
SC—-
SE—
O ¢ onneens 255256 o o0 v e e o e 511
SPLIT DATA REGISTER|SPLIT DATA REGISTER WRITE
(LOWER) (UPPER) COLOR
MASK REGISTER
SERIAL DATA SELECTOR REGISTER
0
Ao — Q
a MEMORY ARRAY
& z 128K x 8 CELLS
§ 2
5 ——— Wo/DQp
e}
§ 255
M
& COL. DEC. & /O A
(=]
2 50 BUFFERS :
Ag— 9 . — wyDQ,
a MEMORY ARRAY
g 128K x 8 CELLS
o«
511 SDQ,
— SERIAL DATA SELECTOR
SPLIT DATA REGISTER [SPLIT DATA REGISTER SERIAL
(LOWER) (UPPER) I/0
BUFFERS
O ¢+ oo o v v e 2550256 ¢ v 0 s s o an 511
L _ spa,
—  SERIAL ADDRESS
QsF
COUNTER
Vee
Vss
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vsg Vin, Vour —-1to +7.0 Vv
Voltage on Vcc Supply Relative to Vss Vee —1to +7.0 Vv
Storage Temperature Tstg —-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 OPERATING CONDITIONS (Voltage reference to Vgs, To=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \
Ground Vss 0 0 0 \"
Input High Voltage Vin 2.4 — 6.5 \"
Input Low Voltage Vi -1.0 — 0.8 Vv

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

Parameter (RAM Port) SAM Port Symbol P s 10 Unit
Operating Current* Standby lect 100 80 | 70 mA
(RAS and CAS Cycling @trc =min.) Active lect A 130 120 110 mA
Standby Current Standby leca 10 10 10 mA
(RAS = CAS = Vi) Active locz A 50 40 35 mA
RAS Only Refresh Current* Standby leca 90 80 70 mA
(CAS = Vi, RAS Cycling @tsc =min.) Active lecs A 130 120 110 mA
Fast Page Mode Current* Standby lccs 70 60 50 mA
(RAS =V, CAS Cycling @tec=min.) Active lcca A 110 100 90 mA
CAS-Before-RAS Refresh Current* Standby lees 90 80 70 mA
(RAS and CAS Cycling @tac=min.) Active locs A 130 120 110 mA
Daﬁ Transfe_(Current* Standby 'cos 120 110 100 mA
(RAS and CAS Cycling @trc=min.) Active lccs A 160 150 140 mA
Flﬁh Write_(_lyc]e Standby lcor 90 80 70 mA
(RAS and CAS Cycling @trc=min.) Active lecz A 130 120 110 mA
Block Write Cycle Standby lccs 100 90 80 mA
(RAS and CAS Cycling @trc=min.) Active lccs A 140 130 120 mA
Color Register Load or Read Cycle Standby Icco 90 80 70 mA
(RAS and CAS Cycling @trc=min.) Active lccs 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

PRELIMINARY
CMOS VIDEO RAM

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

Electromcs

Item Symbol Min Max Unit

Input Leakage Current (Any Input 0<Vin<6.5V, | —10 10 A
all other pins not under test=0 volts.) L L
Output Leakage Current (Data out is disabled, _
OV <Vour <6.5V) lov 10 10 HA
Output High Voltage Level _
(RAM lou= — 2mA, SAM loy = — 2mA) Vou 24 v
Output Low Voltage Level _
(RAM lo, = 2mA, SAM lo, = 2mA) Vou 0.4 v
CAPACITANCE (. - 25°0)

Item Symbol Min Max Unit
Input Capacitance (A¢-Ag) Cint — 6 pF
Input Capacitance _
(RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cinz 7 pF
Input/Output Capacitance (Wo/DQo-W7/DQy) Cha — 7 pF
Input/Output Capacitance (SDQy-SDQy) Csoa — 7 pF
Output Capacitance (QSF) Cosr — 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, Voo =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 tac 120 150 180 ns
Read-modify-write cycle time tawe 170 205 245 ns
Fast page mode cycle time trc 40 50 60 ns
Fast page mode read-modify-write trwc | 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 taa 30 40 50 ns | 3,11
Access time from CAS precharge teea 35 45 55| ns 3
CAS to output in Low-Z terz 5 5 ns 3
Output buffer turn-off delay torr 0 25 0 25 0 30 | ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time tre 50 60 70 ns
RAS pulse width tras | 60 | 10000| 80 | 10,000( 100 | 10,000 ns
RAS pulse width (Fast page mode) trasp 60 100,000 80 |100,000 100 |100,000| ns
RAS hold time trsH 20 20 25 ns
CAS hold time tosn 60 80 100 ns
CAS pulse width tcas 20 | 10,000 20 | 10,000/ 25 | 10,000 ns
RAS to CAS delay time treo 20 40| 25 55| 25 75| ns | 56
RAS to column address delay time trap 15 30 20 40 20 50| ns 1"
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PRELIMINARY
CMOS VIDEO RAM

AC CHARACTERISTICS (cContinued)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max
CAS to RAS precharge time torp 5 5 5 ns
CAS precharge time toen 10 10 15 ns
CAS precharge time (Fast page) tep 10 10 15 ns
Row address set-up-time tasr 0 0 0 ns
Row address hold time tran 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time toan 15 15 20 ns
Column address hold referenced to RAS |  tar 55 65 75 ns
Column address to RAS lead time trat 30 40 50 ns
Read command set-up time tacs 0 0 0 ns
Read command hold referenced to CAS | trcu 0 0 0 ns | 9
Read command hold referenced to RAS |  trau 0 0 0 ns 9
Write command hold time twen 15 15 20 ns
Write command hold referenced to RAS | twes 56 65 75 ns
Write command pulse width twe 15 15 20 ns
Write command to RAS lead time tawe 20 20 25 ns
Write command to CAS lead time towe 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 tomr 55 65 75 ns
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay towo 50 50 60 ns 8
RAS to WE delay trwo 90 110 135 ns 8
Column address to WE delay time tawp 60 70 85 ns 8
CAS set-up time (C-B-R refresh) tosr 10 10 10 ns
CAS hold time (C-B-R refresh) tenr 15 15 20 ns
RAS precharge to CAS hold time trrc 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
Output buffer turnoff delay from OE toez 0 20 0 20 0 25 ns 7
Output 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
WB Set-up time twsr 0 0 0 ns
WB hold time trwn 15 15 20 ns
DSF set-up time referenced to RAS () | trsr 0 0 0 ns
]
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PRELIMINARY
CMOS VIDEO RAM

AC CHARACTER'ST'CS {Continued)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max

DSF hold time referenced to RAS (1l) tenr 55 65 75 ns

DSF hold time referenced to RAS treH 15 15 15 ns

DSF set-up time referenced to CAS tesc 10 10 10 ns

DSF hold time referenced to CAS torm 15 15 15 ns

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

Write per bit mask data hold tmn 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 trin 15 15 15 ns
;:r)t-era:ot\ilvmgolga:ie&rta?nlsqf':rs) trH 60 70 80 ns
gt;rallot‘?mr;o:gardeft rt:ngfgrs) temm 18 25 30 ns
(Real tim read transterl b |25 30 3 ns

SE set-up referenced to RAS tesn 0 0 0 ns

SE hold time referenced to RAS tren 10 10 15 ns

DT precharge time tre 18 25 30 ns

RAS to first SC delay (read transfer) trsp 60 80 100 ns ]
CAS to first SC delay (read transfer) teso 30 40 50 ns
o B R N N I3 R I

Last SC to DT lead time trst 5 5 5 ns

DT to first SC delay (read transfer) trsp 10 10 15 ns B
Last SC to RAS set-up (serial input) tsrs 18 25 30 ns

RAS to first SC delay time (serial input) | tsro 18 25 30 ns

RAS to serial input delay tsop 30 40 50 ns

Sotal oubufr trvoff ety 1o RS | 10 | s0 | 10 | a0 | 10| w0 | ne| 7
Serial input to first SC delay tszs 0 0 0 ns

SC cycle time tsce 18 25 30 ns

SC pulse width (SC high time) tsc 7 10 10 ns

SC precharge (SC low time) tsce 7 10 10 ns

Access time from SC tsca 15 20 25 ns 4
Serial output hold time from SC tson 5 5 5 ns

Serial input set-up time tsos 0 0 0 ns

Serial input hold time tsoH 15 15 20 ns

Access time from SE tsea 15 20 25 | ns 4
DT High to RAS Precharge Time b 50 60 70 ns
¢ SAMSUNG 141
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KM428C256

PRELIMINARY
CMOS VIDEO' RAM

AC CHARACTERISTICS (continued)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max
SE pulse width tee 15 20 25 ns
SE precharge time tsep 15 20 25 ns
Serial out buffer turn-off from SE tsez 0 15 0 15 0 20 ns 7
Serial input to SE delay time tsze 0 0 ns
Serial write enable set-up tows 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 tswiH 15 15 15 ns
Split transfer set-up time tsts 18 25 30 ns
Split transfer hold time tst 18 25 30 ns
SC-QSF delay time tsap 16 20 25 ns
DT-QSF delay time trap 16 20 25 | ns
CAS-QSF delay time tean 35 40 50 | ns
RAS-QSF delay time trap 60 80 100 | ns

NOTES

1.

~N o

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

. SAM port outputs are measured with a load equiva-

lent to 2 TTL loads and 30pF. Doyr comparator lev-
el: VOH/VOL =2.0/0.8V.

. Operation within the tgcp(max) limit insures that

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

. Assumes that tpeo> trep(max).
. The parameters, torr(max), toez(max), tspAmax) and

tseZ{max), define the time at which the output

10.

11.

achieves the open circuit condition and is not refer-
enced to Vou Or Vor.

8. twes, trwo, towp and tawp are non restrictive operat-

ing parameters. They are included in the data sheet
as electrical characteristics only. If twes> twcs(min)
the cycle is an early write cycle and the data out-
put will remain high impedance for the duration of
the cycle. If towo> tewn{min) and trwp > trwo(min) and
tawn > 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
is indeterminate.

9. Either trcy Or tgey must be satisfied for a read

cycle.

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 taap(max) limit insures that
treo{max) can be met. trap(max) is specified as a
reference point only. If trap is greater than the
specified trap(max) limit, then access time is con-
trolled by taa.
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE
o Vin —
RA:
S v -
J— Vi —
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Vie —
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Vii —
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Vie —
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RAS  Vu —
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Vi —

ViH —

IN V'“

Wo/DQo b
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KM428C256

PRELIMINARY

CMOS VIDEO RAM

T|M|NG D|AGRAMS (Continued)
WRITE CYCLE (OE CONTROLLED WRITE)

RAS

CAS

Ao-Ag

WB/WE

DSF

IN
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=" L
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twsr trwH tow
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i tasr tRan
tasc e teaH
Vi = /" Row COLUMN
Vi — \_ ADDRESS ADDRESS
[
twsr trwH |_tRes
v I
i C—
Vi — R A
VJH - -+
<X N/ RGN0
teHr
trRen [
Vi —
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE READ CYCLE

1
trasp i
—_ Vi — 3
RAS \ tar / \
VIL - uﬁ w |
t
torp PC r——tRSH teon
"—— f—— trcp ——— — tcp— ——tcp
f— tcagt—= F——rtcas ( ——tcas —=]
CAS e T \ \ \
Ve — —-—tRAD—-i 3 b
1,
s tosn T . l;t—f tRaL
_— Asc
tran T |—tcw— s [ 4S0| | o —]
A Vi — ROW 7~ COLUMN COLUMM ' COLUMN
Ao-Ag v ADD ADDRESS ADDRESS ADDRESS
L=/ ] T T
I trcs tre tacr
tae: trcH treH thrn
g
WB/WE Vin
V\L -
tris trHH
v rd
DT/OE " A
Ve — [ A ]
{ torn trsc
tesr tRFH tesc| tormn trsc
™ = term
I
DSF " %
Ve — } | -.a 1 —4 = T
- term
020 tepa tepa
IN Ve = N "
l_ Ve — 4 toea torr toea torr toga torr
e} 0
Wo/DQg | foac | toez teac toez toac toez
~W;/DQ7
L e tan —e=] f—— tap ——i tan
Vo — A~ VALID 7 VALID 7~ vALID
out v OPEN { DATA-OUT }——{ DATA-OUT }—49—\ DATA-OUT }—
oL —
trac

m Don’t Care

on

tSAMSUNG 145

LT
Electronics




KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE WRITE CYCLE (EARLY WRITE)
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE READ-MODIFY-WRITY CYCLE
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WM1 teac | |toez]  vALID teac | [toez | vaLID teac | |toez ,  vauD
Wo/DQo DATAIN | I " DATA-IN DATA-IN
~“W7/DQy . —tan — —tan
L our Vo — : I { ) I
Voo — \ ¥ — L\ 3 \\ '
\
trac \ VALID DATA-OUT VALID DATA-OQUT

VALID DATA-OUT

m Don’t Care
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TlM'NG DlAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

tre
fons et
—

- ol ‘. lm\_—
J— Vi —
o Vo T —/ tasr tran \j
Ao-s :’/‘: ZMROW ADDRESS abow
W O AR

THS trim
waE R R AR

trsr tRFH
oo SRR XK
wocy  Vor oren

CAS BEFORE RAS REFRESH

trp tre
SIS b _
ton | ytesn ) R ]
S e i I S i
w0 A A
e e
- E
Pt

SAMISUNG
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KM428C256

" PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

p—rtrp
R Vin — S tras 2
RAS Vi —
——{tﬁ ~—— tonrR——— forr— tasn
~Aa Vik — 'K t,
CAS cAs
TN — /
1 tRaL
ASC ICAH——i
Vi —
A " COLUMN ADDRESS
ViL —
L trar
AA
READ CYCLE tacs o trew
P Vig —
WB/WE "
ViL — troH
1 | toea
DTIOE Vi — \ 12
ViL —
F—— torr
~ toz togz —=
woipao Yor = VALID DATA-QUT
-~ -0U }——-
W7/DQ7 VoL — OPEN I N
tawL
WRITE CYCLE twsh| [tawn o
twes \
ViL —
) - i T
DT/OE H
VIL -
tms twn tos ton
WO0/DQO~ Vi — MASK
W7/DQ7 Ve — DATAIN VALID DATA-IN
towL
READ-MODIFY-WRITE CYCLE ; .
twsR| [tRwH tros AwD ——tRwL
tewo twep
PB

— Vig —
WB/WE W
Vi —

RS

tan
r t
QEA
Viy —
DT/OE ks \“ j
ViL — toen
! ton
teac toez | tos
toz 1
W0/DQO~ Vin — L Z"‘ VALD -}
W7/DQ7 Vi — / DATAIN |
t
tus | | tuw VALID DATA-OUT —

DSF =DON'T CARE

m DON'T CARE
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE

tre tac
tre
tras e tRp tRAsﬂ
RS z:: - - \-—zm _—-| ZF \ F\
" _ = thoo ——=T=—trsH—= =— tchr l——-tcpN —I
ors Vi — _/ |- trap \\ J L
tasa tran trav !
1 tcan
Aorhe \V/'.f : m % N: ADoRESS SOPRESS
tasc ool " | | twsr
v l t—_r_ |
WE/WE Mo
\ o £ tres tROH4 w l=— trwk
DT/OE Vin —
Vi = _/ tesr| | tRen
- 1 1, I l
Vi Fsc tor \VAVAVAVAVAVAVAV, \VAVAVAVAV.WAVaVaVAvav .
ol R e
‘-'—— toez =|l toea torF
torr= toez =
b zz: ~ ) tmg VALID DATA-QUT —
= taa—
LOAD COLOR REGISTER CYCLE e
Vi — tras }‘-———'W —
Fs Vi = tcrp g n —
_ treo ) trsH l——tcm ——{
o Vi — tasr tran \ / l ] “\_
AcAs \\2:' B {row ADDRESS
twsr trRwH F_tCWL t_-l
Vi — - Wpiw.'-
W IRY IO
oA |e——twen -
TEWIXY || o R R
DSF Vin —
o tos L'—‘I L'_tDHﬁ
Vi —
N R R, oo
~\7v7/D&7 (Delayed Write)
L—our Von = OPEN
VoL — t
o
Vi WYY YYYYYVVVYY VYV N VVVY YV VY YV Y VVVVVVVVVVVVVV
P 10000, AT O R AR

(Early Write)
m Don't Care
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
READ COLOR REGISTER CYCLE

T —

w wIT ] £
J-‘Cﬁ‘ trep: o trsH tepn '—‘{
CAS Vi — S teas j
Vi — tasm
B e e I —
Ag-As \\::'L* : "t‘t&‘:‘f’\ ROW ADDRESS ] L ;
trus trin
BDT/OE Vin —Zzzzzzéz trow /
e ) wsn -—lnwu-—i thos — . *anH-—I
Vi — trsr
, ——tm:u——-l ‘oFF——[
DSF L
Vi — W '-_
toea—=] I-—iosz—-——
Wo/DQo Vo — Ltm%]
~W;/DQ; o — 4 VALID OUTPUT E—
FLASH WRITE CYCLE ‘
RC '-—-tnp—-—
- tras
W, \ / -
forp F=—— trcp: foon trsH k——tcpn —
GAS Vih — \
Vo tash tran .
Vih — VA A A A AYAYAY AT A A A A AT A A A AT A A A A AT AT AT AT A AT AVATATAVATAVAYAYAVAVAVAY
- T e RS
twsh
maw R
tres f——- ~— trun
I O R AR
L trsr treH
] R R
" N AN NNV VVVV VY VVVY AWAVAV AV, VaVAVAVAVAVAVAVAVAVAVAVAY;
o e R
Nv&/(;?; \\l/°” B OPEN i
B WM1 DATA CYCLE m Don't Gare
(0] Flash write Disable
! Flash write Enable
u
} SAMISUNG 15
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
BLOCK WRITE CYCLE

RAS \ tan N\
Vi — tore | T
tosn teen
treo tRsH

- t ——I
S S | e W s A

tasr tRaH

I"_ traL
MR TR N Al 0."0.%
L v twsh |
WBIWE
Vi
trus
DT/OE zm :w
tesh tReH { b
s 2 e e R R RS
= tms ] tue N o
Vi — '
T T T e
N\[;V7/D%7 Vou — ||= tonm
out Vou — OPEN
m Don't Care
*1 WB/WE | *2 Wo/DQo-W3/DQ3 CYCLE
0 WM1 Data Masked Block Write
Don’t Care Block Write (Non Mask)

WM1 Data: 0: Write Disable
1: Write Enable

COLUMN SELECT DATA

Wo/DQo — Column O (Aic=0, Aoc=0)

W4/DQq — Column 1 (Aic=0, Aoc=1) wn/DQn
W2/DQ2 — Column 2 (Ac=1, Aoc=0) = 0: Disable
W3/DQ3 — Column 3 (Aic=1, Aoc=1) = 1: Enable

i SAMISUNG | 152
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KM428C256

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
PAGE MODE BLOCK WRITE CYCLE

RAS

CAS

Ao-As

DT/OE

WB/WE

DSF

Wo/DQqo
~W7/DQ;

Vin — ——_3\;_ tar ——=
X

Vi —
- tcre

1

trase

CSH

[ tRCD{—=f

Vin — f
ViL —

trap

\\--——- teas

tep ~

tran | tasc tcan tasc
Vi — AC,~ ACap~
v — , Row AC, \ AC,
L Skl

i |

toan

tasc

t=—tRsH—

teen

tcas A

tRaL

[~ ACo~
AC;

tean

et

| 1l
B A

WPB *1
VL — *
trsr
Vin—
Vie—

tern

O

tesc

i

tin
Vig—
" WMI +2 /
ViL— L

tos |

tos

7
Column Select Data

/

L 7
Column Select Data

*1 WB/WE| *2 Wo/DQo-W3/DQ3 CYCLE
0 WM1 Data Masked Block Write
1 Don't Care Block Write (Non Mask)

WM1 Data: 0: Write Disable

1: Write Enable

COLUMN SELECT DATA
Wo/DQo — Column O (Aic=0, Aoc=0)

W1/DQy — Column 1 (Ac=0, Aoc=1)
W2/DQ2 — Column 2 (Ac=1, Aoc=0)
W3/DQ3z — Column 3 (Aic=1, Aoc=1)

Wn/DQn

Column

Select Data

= 0: Disable
= 1: Enable

m Don’t Care

& SAMISUNG
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ TRANSFER CYCLE

RAS
CAS
Ao-As
WB/WE
DT/OE
DSF

Wo/DQg
~W,/DQy

SC

|—- IN
SDQo
~SDQ;

Lowr

QSF

Vin
ViL

tre
tras trp
- N tar r 3
_ N -/ ____
tcre fosn
trep tash
- 3 \ .ul\a /
- _/ ~ 2 T
| tasr tran 0 tasc -‘—‘tCAHT" L
- ROW R /
_ MADDRESS 7@( SAM START ADDRESS
Ag-Ag: TAP
twsa tawH
- ]
trap
t t ' i
TLs TLH
- ROOOOOCKX XXX X XXX
- , SOOI
taso |
_ trsr treH L
- Kk
torr
csp
_— trsp
S
[=— trsp—=— tscc ——=
tsrs tscp tsc tscp
“
INHIBIT RISING TRANSIANT \r \L /‘_—\—
tszs
S
4
trap tsca tson
- oo A vamp Y
B {_ paTa-ouT
trap

s
>< TAP MSB (A7)

Note: SE=V,_

m Don’t Care
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
REAL TIME READ TRANSFER CYCLE

thc
tra ! tre
R_AS. Viy — N\ tar 1k__——!
Ve — 4 \
tosn
terp ]
trep [
i
C_AS Vi — \\ tcas / /
Vi — / X ! Z
e taeo tea N
tasr tran tasc toan
Vin T (" ROW 4 = RO XXX
Ache R s SAM START ADDRESS “’.“00.0‘ .00‘000‘0.0‘0‘%”
Ao-Ag: TAP
twsr trwh o Y N
—_— Vi — 4 3
WB/WE v,
[/ —
I—*ch tTRP
l— trp
tris
_ Vi — tarH X
DT/OE v
=
tesh tReH
Vi —
DSF
Vi —
]—torF
Wo/DQg Vi —
~W7/DQ7 Vi —
tsce trsL trsp
tse tscp
Vy — i
* . \_.._i/‘_\_/—\_/
Vie — - r
Ve —
IN " OPEN
’_ ViL — tsca tsca
SDQg tson trap tson
~SDQ;
l_ Von — VALID N VALID VALID VALID VALID
our -y = DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT
Previous Row Data New Row Data

asF e T x‘ TAP MSB (A7)
Voo — ‘Lr
Note: SE=V, "" .
}“A‘A Don’t Care

& SAMSUNG 195
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KMA428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAG RAMS (Continued)

SPLIT READ TRANSFER CYCLE

RAS

CAS

Ao-Ag

WB/WE

DT/OE

DSF

SC

SDQo
~SDQy

QSF

Vin

VoH —
VoL —

Vou —
Voo —

- RS
: -

tors—] [ L—tsm

trc

trp —

i

l twsm

tawh

~

ki [=——— trap - tra
_ ¢ —— tcas
7 o] //

tasr -‘RLH— _tasc e tonn thst
XXX X XXXKX ROW ) SAM START XXX
BRI T 55 T NS

Ao-As: TAP

OSEORISIE

JAVAVAVAY

BB KB KGR

>

255
(127)

n+1

n
(n+128)  (n+129)

n+2

(n+130)

12
(25

6
4)

AVAVAVAVAVAV,
NONON N NN

127 n+128

(255)

N

254 255 n 1 N/ 124 125 126 \/ 127
(126) (127} (n+128) (n+129) (252) (253) (254) / (255)
™ tsap [~ tsap =~
O
A [ 4
Z Lower SAM 0-127
Upper SAM 128-255
Dont' Care

Note: SE=V,_

Electronics
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PSEUDO WRITE TRANSFER CYCLE

RAS
CAS
Ao-Ag
WB/WE
DT/OE
DSF

Wo/DQo
~W7/DQ7

SC

rIN

SDQo
~8DQy

l— out

QSF

tre

tras trp

treo

trsH

tasr

fe— tRAD

N Y /

.

R,
tran | tasc

Vi — o
ROW ADDRESS
Vi — f k

traL

= tcaH —=

i SAM START ADDRESSA \"“‘0“‘%&‘2&)

VAVAVAVAVAVA

twsr trRwH

Vih —
Vi —

PN
Vie —

B s

tern

N
Vie —

torr

——
Y ) OPEN
Vie — _J{ tsro tsce |
tsms tsce tsc | tsce |
\\//Jt : /‘ . l\ Inhibit Rising Transiant \t ) /‘
KE__R_I tReH tsws
Vi = (XXHXXKARKKR
"X RN
tsop tsos tsom
r=—tspz —]
Vin — tsez y A VALD >®<VALID
{ < DATAN DATAIN
ViL — 3 r
_ tsca
Vou — NS VALD
VoL — bATAOUT 1><= DATA-OUT) OPEN
tson tcao
’——PtHOD
Vo — ><F TAP MSB (A7)
VoL — N
Serial Output Data Serial Input Data

m Don’t Care

s
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' PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
WRITE TRANSFER CYCLE

tre
tras trp
__ Vi =~ tan —
g N "N
AS v — - /
terp tesn
treo trsH
& Vin — / 3\\ teas /
Vi — -—tRAD—ﬁ 2
traL .l
tasr tRar tasc I
a— —tean —=
. Vi — oW = XA XXX
- S.
e TSR Rabress KGR s s soomess B SK AN
s ¢ ApgvAz: TAP
RWH
_— Vi —
WB/WE
ViL —
tris trn
JE— Vin — %4
DT/OE
Vi — N 2
trsr trEH
Vi — 5 82
DSF
Vie — 2
| tws |
torr tmn
R
Wo/DQ Vin — R wMmi N
m\‘/’\/ﬂD%, Ve — DATA . OPEN tsro tscc l
tsrs tsce tsc | tscp |
Vg — o - s
sc / \ Inhibit Rising Transient \ Z
Vi — tsc N 7
‘ tsws
tesr tRen
— Vi —
SE
ViL — N
—tg_osﬂ -tS—DT = tsog! o
ViH — VALD Ovvv‘v’vv’vvvvvvvv vv‘vvvvvvvv‘vvv’ VALD
T X R RIS
SDQo
~SDQ; tron
L Vor —
outr OPEN
Voo —
QsF Von = ><-L TAP MSB (A7)
VoL — .
g:)e“\lri%u.;sta WMI Data: 0—Transfer Disable New Row Data

1—Transfer Enable m
Don’t Care
”a
«# SAMISUNG 156
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)

SPLIT WRITE TRANSFER CYCLE

= /N TN\
. CcRP ;M - A_i
oAS V:: - / i taco \\t 1/ /
tash tran tasc L tRL —ll
o ron Xt DS RRRRARRR R
o O s
e WM‘ R
oo~ SOBEE 1 | SOOI
R v - L o o
(32?) (n+n1 28) (niﬂg) (nr-;::ziO) """""" (1222) (122?1) (12252) n+(r11)2 ¢
sc v(: _ _/
I
E ) (R Gl G G €D €D & XTC
Z Z Lower SAM 0-127
Note: SE=ViL
¢ SAMISUNG 19
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

SERIAL READ CYCLE (SE =VL)

SC

SDQo
~8DQ;

trhs

i

—

e

‘~&MoAototototom!mo!ot

- VALID
_ DATA-OUT

Note: SE=V),

SERIAL READ CYCLE (SE Controlled Outputs)

tsce tscc _tsce tsce tsce
tsc tsc tsc tsc tsc
tscp tscp tsce tscp tsce
! n-2 \ n-1 n / n+1 / n+2 \
tsce tsca tsca tsca tsca tsca
tson tson tson tsoH tson
VALID VALID VALID VALID VALID
DATA-OUT DATA-OUT y DATA-OUT DATA-OUT DATA-OUT
n-2 n-1 n n+ 1 n+2

—— Vi — /
RAS X
Vi —
trHs trHn
— VY — VY \VAY, Y/
BT/ (KA XXX KIAXKK
.~ XXX
tscc tscc tsce tsco tsce !
tsc tsc tsc tsc tsc
Vi — ) ¥ R
sC v, n-3 n-2 1 / n-1 \ r n x / n+1 \ / n+2
(8 ad
tscp tscp ::;P tscp tscp tscp
— le -
SE / \
VIL -
N T OPEN
‘— Vi — tsca tsca tsca tsca
ngDE7 tson tsez tsea tson tson
L Von ~— .
ourt Vo — >< BATAOUT \[/)AA%'IE»OUT }"‘ OPEN \éﬁ%l}\).our X\_ gﬁlfl,«?-ou'r m‘i‘iour
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
><><> Don’t Care
P
2 SAMISUNG 160
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING D|AGRAMS (Continued)
SERIAL WRITE CYCLE (SE Controlled Inputs)

w v Ry R

tsce tsco tscc tsco tsce
tsc tsc tsc tsc tsc
—_ -
Vin n-2 n-1 n n+1 n+2
SC v
[
tscp tsep tscp
tsce Fe— tsuin =1 tow SJ tscp b tswir =] tows tscp

- ‘-— tsep t tsgp ———=
tsws :
— Vin —t. [ yvp— f— tswH —=—
SE SWH tswis | SWH tswis WH
Vi — =

te bt —

T
N

SE ————o=]

tsos tsom tsps! tspH tsps tsoH
- - il
Vin VALID | VALID VALID
{‘ IN v DATA-IN DATA-IN DATA-N )
L -
n-2 (n—1) MASKED n (n+1) MASKED n+2
SDQo
~SDQ;
Ve, — .
L ouT o v OPEN

SERIAL WRITE CYCLE (SE=Vy)

— Vih —
RAS " X /
Vi — x

trus trhn
soE " 00 R QOO0
T R
tsce “tsce tsce . tscc : tscc !
tsc tsc tsc sc 's¢c
Vi — \ _
sc n-2 \ Z n-1 \ n x Z n+1 n+2 X
o= tspH tsom tson tsoH s
tsce tscp tscp tscp tscp . tscp
- tsos tsps tsos tsos sDS
SDQy Vi — VALID VALID ] VALID ]| VALID VALD N
~SDQ; Ve — DATA-IN 4 o DATA-IN DATA-IN DATA-IN kEATA-IN
n-2 . n-1 n n+1 n+2

Note: SE=V|_

m Don’t Care
$# SAMSUNG 161
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

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 (tge) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(Min) and tcas(min) respectively. These minimum
puise 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, tgre, 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 taco(max) and if the column address is valid
before tgap(max) then the access time to valid data is
specified by trag{min). However, if CAS goes low after
trco(max) or if the column address becomes valid after
trap(max), access is specified by tcac Or taa.

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

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 all 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 WRITE ENABLE
H H L
0 WRITE MASK

et SAMSUNG
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

DEVICE OPERATIONS (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 I/O 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 ablock write cycle, the 2 least
significant column address (A0 and A1) are internally
controlled and only the seven most significant column
address (A2-A8) are latched at the falling edge of CAS.

Flash Write

Flash write is mainly used for fast clear operations in
frame buffer applications. A flash write cycle is per-
formed 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 I/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-Z) 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 tc7 after the fall-
ing edge of CAS. Invalid data may be presented at the
output during the time after tc.z and before the valid
data appears at the output. The timing parameters tcac,
trac and tas 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 Output 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, (A¢-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 (tcsr) 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 CAS 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 KM428C256 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-
transfer is accomplished by holding CAS high, DT/OE
low and WB/WE high at the falling edge of RAS. The
row address selected at the falling edge of RAS deter-
mines the RAM row to be transferred into the SAM.
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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 data is com-
pleted at the rising edge of DT/OE and becomes valid

Table 3. Truth Tablé 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

I RAS Falling Edge Funclion Transfer | Transfer | SAM Port
CAS | DT/IOE |WB/WE| SE DSF Direction | Data Bits Mode
H L H * L Read Transfer RAM—-SAM | 512x8 | Input—Output
H L L L L Masked Write Transfer | SAM—RAM | 512x8 | Output—Input
H L L H L Pseudo Write Transfer — — Output-Input
H L H * H Split Read Transfer RAM—SAM | 256 x8 | Not Changed
H L L * H Split Write Transfer SAM—-RAM | 256x8 | Not Changed
*: Don’t Care

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 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 V,_or Vi, after the SC precharge time tsce has been
satisfied, a rising edge of the SC clock until after a speci-
fied delay trsp from the falling edge of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines
from serial read mode to serial write 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 Vyy, after the tsc precharge time
has been satisfied. A rising edge of the SC clock must
not occur until after the specified delay trsp from the
falling edge of RAS.

Special Function Input (DSF)

In read transfer mode, holding DSF high on the falling
edge of 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 trs. 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.
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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)

T e e o e e I e O e e Y s 1 e 1 o I

0.380 (0.65)
0.435 (11.05)
0.445 (11.30)

0.395 (10.03)
0.405 (10.29)

| N (AN N N N B U [ N [ N [ N [ N O | SN S N

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

R
’ ' 0.050 (1.27) 0.015 (0.38)
[ TYP 0.021(0.53)

40-PIN PLASTIC ZIP

2,040 (51.82) 0.113 (2.87)
MAX 0.120 (3.05)

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

TR

I
4- 0.009 (0.23)
0013 (0.33)
0.100 + 0.01 (2.54)
TYP I

0.05+0.01 (1.27) 0.016 (0.41)
TYP 0.024 (0.61)
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

PACKAGE DIMENSIONS
40/44-PIN PLASTIC TSOP-Il (Forward Type)

Units: Inches (millimeters)

0.740 (18.80) MAX 0.03 (0.80)
lalaiuialalniuislaBialalnlslalslialals LT |
( ) ] 1
D Ol L 3
Lo ) olo S Ol'o
OUEEEUEESY BHOYOEEEEE | -

0.722 (18.36) § g ['

0.726 (18.46) § é !

——Saeem

1 AY

BRI TP PV ER T =T P TRV EL R
0.030 (0.75) ‘ ’ 0.010 (0.25) l ‘
[

0.035 (0.85) | | 0.018 (0.45) 0.031 (0.805) %

0.016 (0.40) |

0.024 (0.60)
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