SAMSUNG ELECTRONICS INC
KM424C64

E7E D B 79b4142 D0LbUAY T?7 EESMGK
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:

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

item -10 -12 ‘ operate asynchronously except during data transfer
. between the ports.
RAM access time {taxc) 100ns 120ns The RAM array consists of 256 rows of 1024 bits. It
RAM access time (tcac) 25ns 30ns operates like a conventional 84K x 4 CMOS DRAM. The
RAM le time (t 180ns 220ns RAM port has a write per bit mask capability.
cycle time (tac) The SAM port consists of four 256 bit high speed shift
RAM Page mode cycle (tec} 60ns 75ns registers that are connected to the RAM array through
SAM access time 25ns 35ns a 1024 bit data transfer gate. The SAM port has seriat
T : read and write capabilities.
SAM cycle time 30ns 40ns Data may be internally transferred bi-directionally
RAM active current 65mA 55mA between the RAM and SAM ports using read or write
- transfers.
SAM active current 40mA 35mA Refresh is accomplished by familiar DRAM refresh
RAM & SAM standby ImA ImA 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 I/O's are TTL level compatible. All address
lines and Data inputs are latched on chip to simplify sys-
tem design. The outputs are unlatched to allow greater
system flexibility.

PIN CONFIGURATION (op

* Fast Page Mode

* RAM Read, Write, Read-Modity-Write

* Serial Read and Serial Write

* Read Transfer and Write Transfer

* Real Time Read Transier capability

« Write per Bit masking on RAM write cyclies

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

+ Common data I/O using three-state RAM output control

ews

<

¢ All inputs and outputs TTL compatible sc1] g vss Wbzl i[5 | wapas
* Refresh: 256 cycles/dms spao[ 2] 123; SDQ3 SEL 2 [}soo:
. ol
* Single + 5V =10% supply voltage. s0a1 3] [22] 5002 $DQ3 E}E Vss
» Plastic 24-pin 400 mil ZIP or DIP. DTICE! 4 | 1) se sof 7] 50
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KM424C64 CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*
I
‘ Item Symbol Rating Unit
‘ Voltage on Any Pin Refgtive to Vss Vin, Vour ”771 to +7.0 Vv
| Voltage on Ve Supply Relative to Vss Vee -1t0 +70 v
~ Storage Temperature Teg —-55to0 +150 °C
Power Dissipation Po 1 w
Short Circuit Qutput 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 aftect device reliability.

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

Hem Symbol Min Typ Max Unit

Supply Voltage Veo 45 5.0 55 \

Ground Vss 0 0 0 A

Input _High Voltage Viu 2.4 — 6.5 v

Input Low Voltage . Vi -1.0 — 08 Vv

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

KM424C64 .
Parameter(RAM Fort) SAM Port Symbol o 12 Unit
Operating Current* Standby loct 65 55 | mA
i (RAS and CAS Cycling @ tac =min) Active leciA 100 85 mA
Standby | RAS, CAS, DT/IOE | SE=Vi, 5C=Vy Standby lecz 3 3 | mA
Current | WBWE =V SE = Vi, SC=Cycling Active locoA 40 35 | mA
RAS Only Refresh Current* | Standby locs 65 85 | mA
(CAS =V, m Cycling @ tre =min) i Active lccaA 100 85 mA
Fast Page Mode Current* Standby loca 50 40 mA
(RAS = Vi, CAS Cycling @ tec = min) Active locsA 85 70 | mA
CAS-Before-RAS Refresh Current* Standby legs 65 55 | mA
(RAS and CAS Cycling @ trc=min) Active lecsA 100 85 mA
Data Transfer Current* | Standby lecs s 65 | mA
(RAS and CTAS Cycling @ tac =min) Active locsA 110 9% | mA

*NOTE: lcci/A, lccd/A, lec/A, lecs/A, and lccs/A are dependent on output loading and cycle rates. Specified values
are obtained with the output open. I is specified as an average current.

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

Item Symbol Min Max Unit
¥ Input Leak_age Current (Any input 0<Vin<6.5V, e —10 10 uA
all other pins not under test =0 volts.)
g\tljg\t;gbﬁ_askg%ei/)()urrent {Data out is disabled, v lov _10 10 A
(RAM Lo 5 SAM lo = — 2mA) Vo 24 ~ v
%%&u Tolfivz.ggl}fggAﬁvﬂL =2mA) Vou B 0.4 i v
62
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CAPACITANCE (1. =25°C)

Item Symbol Min Max Unit

Input Capacitance (Ag-A7) Cns — 6 pF

input Capacitance (RAS, CAS, WB/WE,

DT/OE, SE, SC) Cre 1 — 7 pF
flnput/Output Capacitance (Wo/DQo-Wa/DQ3) Coo — 7 pF
Input/Qutput Capacitance (SDQa -SDQa) ! Csoa - 7 pF
AC CHARACTERISTICS (0°C<T\<70°C, Voo=5.0V = 10%. See notes 1, 2)
-10 -12
Parameter Symbol Unit | Notes
Min Max Min Max

Random read or write cycle time tre 180 220 ns
Read-modify-write cycle time thwe 245 295 ' ns
Fast page mode cycle time | tec 60 75 ns
Fast page mode read-modify-write terwe 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 tan B 50 60 ns | 311
Access time from CAS precharge tera 55 65 ns | 3
CAS to output in Low-Z toz 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 te | 70 a0 ns B
AAS pulse width tas | 100 | 10000 | 120 | 10000 | ns |
RAS pulse width (Fast page mode) taase | 100 | 100000 | 120 | 100,000 | ns |
RAS hoid time tasH 25 30 ns
CAS hold time tesu 100 | 120 ns
CAS puise width tcas 25 30 ns |
RAS to CAS delay time trco 25 75 25 80 ns | 56
BAS to column address delay time tran 20 50 20 60 ns | 11
CAS to BAS precharge time ] teme 10 10 ns
TAS precharge time B toen 15 20 ns
CAS precharge time (Fast page) ] top 15 20 ns
Row address set-up time task 0 0 ns
Row address hold time tran 15 15 ns
Column address set-up time tasc 0 0 ns
Column address hold time toan 20 25 ns
Column address hold time referenced to RAS | tas 75 85 ns
Column address to RAS lead time taac 50 60 ns
Read command set-up time trcs 0 0 ns
Read command hold referenced to CAS troH 0 0 ns |9
Read command hold referenced to RAS tgan |10 10 ns |9
Write command hold time twen 20 25 ns

P :
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STANDARD OPERATION (Continued)

Parameter Symbol 10 2 ~ Unit | Notes |
Min Max Min Max
;/(\)lnﬁteTgommand hold time referenced twcr 75 85 ns
Write command pulse width t\/\;p 20 25 ns
‘[ Write command to RAS lead time tawL 25 30 ns
Write command to CAS lead time towL 25 30 ns
Data-set-up time ) tos 0 0 ns 10
' Data hold time ton 20 | 25 s |10
Data hold referenced to RAS tr | 75 85 ns |
Write command set-up t{me twes | 0 ' 0 ns 8
CAS to WE delay towo | 60 70 ns 8
' RAS to WE delay towo 135 160 ns |8
| Column address to WE delay time tawo 85 100 ns |8 |
;m set-up time (C-BR refresh) tesn 10 10 ns
CAS hold time (C-B-R refresh) torr 20 25 L ns |
RAS precharge to CAS hold time trec 10 10 ns
RAS hold time referenced to OE tron 20 20 ns
Access time from output enable toea 25 ' 30 ns
}_O-utput enable to data input delay toep 20 25 ns
Output buffer turnoff delay from OE toez 0 25 0 0 | ons |7
Output enable command hold time toen 25 30 ns
T)ata to CAS delay tozc 0 0 ns
! Data to output enable delay Vt[)zo 0 7 0 ns )
Refresh period (256 cycles) trer 4 4 ms
WB Set-up time twsa 0 0 ns
WB hold time - 15 20 ns ]
7Write per bit mask data set-up tms 7 0 0 | ns
Write per bit mask data hold tmn 15 20 ns i
. DT high set-ub time trs 0 0 7 ns |
DT high hold time trmm 15 20 ns
DT low set-up time trs 0 I 0 ns
DT low hold time 7 frin 15 20 ns
(Drlallot‘?vmzo:garc‘jaftr!:ngfoe':mn address tat 35 40 ns

Pamsuncg "
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STANDARD OPERATION (Continued)

10 12 1\
Parameter Symbol Unit Notes
Min Max Min Max
I DT low hold ref to RA
\ (realotimeoread transfeg tRTH 80 95 |
veal tme reag wanstery | fem | %0 35 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) trsp 100 120 ns
CAS to first SC delay (read transfer) tesp 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 (éerial input) tsps 30 40 ns
TETS to first SC delay time (serial input) o tsen 25 | 25 ns
7@ to serial input delay ) tsop 50 60 ns
i e wanatoy o TOMAAS ]tz | 0 | 50 | 10 60 | ns | 7
Serial input to first SC delay tszs 0 o ns
SC cycle time tsce 30 40 F 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 |
L,,,@,‘?,’i?',f’k‘ﬁ?“" hold time from SC | tson 5 5 ns |
‘»ch-;-rriialﬁipputrset-up time tsps 0 0 ns ]
Serial input hold time i tspH 2 | 30 ns
) Aégess time from SE tseA 25 35 ns 4
SE pulse width tse 26 | 35 _ns
) VIS_-EWprecharge time tsep I 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 L s
| Serial write enable set-up | tsws 5 _ 10 | ns i ]
Serial write enable hold time tswh 15 20 ns

65
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'NOTES

1.

w

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.

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

between Viu(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. Dgyr comparator level:

VOHNOL = 20/08\/

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

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

. Assumes that tgep 2> taco(max).
. The parameters, torr(max), toez{max), tsn{max) and tseAmax), define the time at which the output achieves the

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

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

trical characteristics only. If twes > twcsimin the cycte is an early write cycie and the data out pin will remain
high impedance for the duration of the cycle. If tewp > tewn{min) and trwp < tawp{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.

Either tecy Or trrw 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 taap(max) limit insures that trep{max) can be met. tasoimax) is specified as areference point
only. If taap is greater than the specified taap(max) limit, then access time is controlled by taa.

DEVICE INFORMATION

All operation modes of KM424C64 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.

Tahle 1. Operation truth table

RAS | CAS | ADDRESS DT/OE WB/WE SE FUNCTION |
H H * * * * Standby o
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 rowi/tap L H " READ Transfer
H rowftap L L L WRITE Transfer
H row/tap L L H Pseudo-Write Transfer

PSinsunig )
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Device Operation

The KM424C64 contains 262,144 memory locations. six-
teen address bits are required to address a particular
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 specifi¢
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 (tgp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by teag(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 pricr to satisfying
the minimum RAS and CAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time. tmp, has been satistied. 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 tacp(max) and if the column address is valid
before tasp(max) then the access time to valid data is
specified by tasc(min). However, if CAS goes low after
teccimax) or if the column address becomes valid after
trapimax), access is specified by tgac O taa.

The KM424C64 has common data HQ pins. The DTIOE
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 KM424C84 can perform early write and read-modify-
write cycles. The differece between these ¢ycles 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 ar before

the falling edge of WBMWE 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 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 ta 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 controis 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’ is sensed on any of the Wi/DQi pins, their
corresponding write circuits will remain enabled so that
new datais 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.

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor

87



http://elcodis.com/parts/6167097/km424c64z.html

SAMSUNG ELECTRONICS INC

KM424C64

b7E D WE 79bL4l42 DOLbu91 107 EESMGK

CMOS VIDEO RAM

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

WilDQi ‘

L RAS f CAS DTIOE WB/WE FUNCTION |
l — f H H H . WRITE ENABLE |
‘ \ 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
DTIOE is high (V,) 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 & 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 teac. taac and tas specify
when the valid data will be present at the output. The
valid data remains at the ouiput 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 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 256 rows every
4 ms. Any operation cycle performed in the RAM port
refreshes the 1024 hits 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-Ar).

CAS-before-RAS Refresh: - The KM424C84 has CAS-
before-RAS on-chip refresh capability that eliminates the
need far 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 automaticatly 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: |t 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 tc perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferrad method.

Transter Operation

The KM424(C64 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 independentiy. 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).

iiy Direction of data transfer is defined.

iii}y Serial read or serial write is selected.
iv) SAM start address (the address to be accessed
first after the termination of transfer cycie 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 DT/OE | WB/WE SE FUNCTION TRANSFER DIRECTION
— H L H * Read transfer cycle RAM—SAM
\ H ! L L L Write transfer cycle . SAM—RAM
I H ¢ L L H Pseudo write transfer cycle -
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Read-Transter 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

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 ot DT/OE and becomes valid
on the SDQ lines after the specified access time tsea
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

Figure 2. BLOCK diagram of RAM and SAM PORT during read Iransfer
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Write Transfer Cycle

A write transfer cycle consists of ipading the content
of the SAM data register into a selected row of RAM
array. A write transfer is accomplished by CAS high,
DTIOE iow, 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 cansecutive 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
Vie or Vi after the SC precharge time tscr has been
satisfied. A rising edge of the SC ¢lock must not occur
until after a specified delay tesp from the falling edge
of RAS,

Pseudo Write Transter Cycle

The pseudo write transfer cycle switches SDQ lines
trom 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, WBANE
fow 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 V4 after the tgc
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 KM424C84 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 cperations, 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

L= ung
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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.

T T

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

-———0———]_——2—.—-3——————-——253-—.——254———255—|

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.

F Preceding —— . '

Transfler iA:ca:‘:: ! ggleosa% falling sC SE Function

Cycle p 9

read- serial L Serial read enable

transfer output — ]
mode -_— H Serial read disable

L —

write- serial L Serial write enable

transfer input l |
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 tgcs from the
rising edge of SC. The serial clock SC also increments
the 8 bit serial pointer which is used 1o select the SAM
address. The pointer address is incremented in a wrap
around mode to select sequential locations atter 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 (decimat Q).

Serial Enable (SE)
The SE input is used to enable serial access aperation.
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/Qutput (SDQO-SDQ3)

Serial input and serial output share common 110 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 ocutput 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 powerup, the KM424CG4 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
AAS and CAS track with Vo 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.

S 1ms g
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TIMING DIAGRAMS

READ CYCLE
trC
tRAs —1rp=—
—_—
— ViH- x tar 2
RAS A
ViL— - \
t t
CRP RGO RSH rorn i
— -t
CAS ViH— 3 \ cas [ /
ViL— p—trAD 2
’ tRAL
| ——1CcsH
| lasm tasc tcAH
e— tRAH ‘
AgA ViK— ) ROW COLUMN
oA Vil ADDRESS . ADDRESS
I tRRH —l
- 1Acs ""_
; trcH

X

oy Vik—

WB/WE .

Vit W

tris | trHR
‘_"4 H tAcH

TELIR N A /
Vii— . .

=1 toea t~—=tarF

1RAC
Vor— N
WIlDQi VALID DATA-QUT 4
Vo,
oL toLz N N

EARLY WRITE CYCLE

T

[ tre

tRAS ‘l__lgp__

ViH— —jx

Vi—
N troo 1RgH | A
i tesn —toen

__ Vi 1CAS /
o X |
- = N

——tRAD~——

RAS

tRaL

| tasm tasc: ) 1
! tRAK 1 —1CAH-—-
ApAy Vin_ ROW - CoLumN
Vi ADDRESS | ADDRESS
1 i
' | towe |
tWsR | T
l——._l e —tRIWH tweH
o twp
WBIWE ViH— WPB !
ViL—
T | |
i ——UtweR —]
" tRwi
THS THH twes
F———i
|
BT/OE Vin— 4
ViL—
tMH 1D5
l‘——TMs——w r—-—-’ —tpH—]

wWilDQ \\:'H: W WM1 m VALID DATA-IN ’ “.' .”'. ‘."“"”‘00 ."".v’ ’ .

} I toHR

DON'T CARE
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TlMlNG DIAGRAMS (Continued)
WRITE CYCLE (OE CONTROLLED WRITE)

tre ‘
tras tRP=]
Vie— Xl A | VR
trRcD tRSH: |
ol i tesH ® }—-'CPN———-‘
e ViH— £ tcas I I
SRS i — LT
tash —— 1RAD 1 tRaL
tRAM ASC F={CAH=—
Vil — ROW COLUMN
AoA7 V:C‘_ m ADDRESS @ ADDRESS
tRwWH
twsh | =] .
o Vi X WP
T I e
- t
tHs e tcthRWL
o= o Vit ROCOOOOOOOOOXXXIOOOOOOOOO0
OTIOE W toen] XA )‘020:0‘0‘0}‘0‘0}‘0.0‘0“‘.;" A‘A‘A‘:’A’A
tMs tMH tos T
mai M- WASK DATA s oaram SRR
wiDai Vil— m WM VAL \‘A A’AAAA‘A‘go.t.A‘A‘AOA.A‘AOA’A'A’A.AOA.A.A'
i | — toHR
READ-WRITE/READ-MODIFY-WRITE CYCLE
tRWC ——{
tRAS I f=trpad
RAS “’/'H- —_-!& tan ﬂ
Iw—
toRp taco tRSH 7’ oo
b
GAS Vib— tcas 4 r X
ViL— w ™ tRAD—=— \\ / / \_
tosH- —
tasa _tﬁf_? . fcan tRAL— |
! ==1tasc i
Vi T COLUMN. X T S X S X T WK K
I 0 R T R Rt
tewo F——trw —
twsal |tRwH - tawp 1 | tow
WP
I 5 e N__ SR8
TRWD toeH
THs taa
tTHH lOEAI |
e - ; RO
n— tpzo [ toeD | 1o
tMms tRAC tcac \ toez toH
tmMH L
. . Vi - 1D
Wi/DQi v:),g’: — MA%MQATA i__' E DX?HBUT?{ t DATATN p 4
— oz

m DON'T CARE
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TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ CYCLE

t
tRasP I——RP
_ B —
RAS ViH— S 1AR
ViL— =
t trc tpg = tRSH———
=2 tRCD tcp | p—CR ] | ‘'GP
. —t — e 1Gas - -
CAS Vip— \ CAS Z S Ch S ICAS’—{ /
Vip—
tcsH !
TASC tasc
tasr] =1 tran tasc teaH =={ | toan
o] ! + ~—t toaH |
AgA7 Vi ROW COLUMN ) g COLUMN COLUMN
Vi — ADD »‘\DDF’"ESSj ADDRESS _¥Y _ADDRESS
| aes ligi tRCH
trcs tRoH ~—H= tRCH tRRH
v A V4
— IH—
WBIWE
t | ——1tcp,
THS et tTHH H C;AH
V{L_ T T T T
L___E)EA | torF L 1oFF Lt__O_EA ,_tclli
\ lcac toez tcac toEz toac
tozo
4 VoH— f~ VALID VALID Z_ VALID )
wibQi '@ DATA-OUT E— DATA-OUT DATAOUT jH
. taac T lowz tez tez
1
FAST PAGE MODE WRITE CYCLE
trP
tRasp :
—_—
RAS Vik-= S AR Z
Vie— -
trc F— trsH —
t [ toen
CRP tco | tep oF, —
— — L tcAs —— I tCoAS —]
CAS ViH W Q CAS S tcas Z CAS ] 4\—
ViL— —
Taarr lasc | oot tasG | tASC
tASR tcAH tcaH tcaH
Aghs Yig— ROW COLUMN COLUMN COLUMN
Vi | ADD - \_ ADDRESS ADDRESS ) ADDRESS
tRWH twcs J
twsh tweH twes tWeH twes| | twen |
e e ———
[ Vi — N twp —=— twp F=1—twp }
w2 TR R RN BRI
ViL— . 2
t | tewl N t |
P N cwL | — owL——|
b tRwe
]
DT/OE ViH—
VlL‘ T R
tms TIMH tpg | ]_EH tos | | toH tos || tow
1
do Ve VALID VALID vaio OO0
WilDQi WM1 . ’
ViL— mr m; DATA-IN DATAIN patain AN OOOOOOVOO

F- tDHR
DON'T CARE
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TIMING DIAGRAMS (continued)
FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP \‘
__ Vin— taR———r
RAS ViL— ‘St’
T
tPRWC tpawC
tcRp tRcD | tep
tcas
Chs Vie— a\ tcas % CA / /
V- t - - .
ASC t
tran b= cwi
tasR | =t tcan tow == tasc | toan
Vin— ROW COLUMN ) XXX KX XXKXXXX
Ag-A7 ViL— ADD /N ADDRESS 4 L000.0.0.0.9.0.¢
twsR| | tawk
[ e |
|
C €0 4 ’
WB/WE WPB t
ViL— o AWD - / .
towo town
tRWD
tTHS |
[T | |
—_— _ 4 F3
DTOE VM W N
ViL— tpzc| | toze ]
|
tpzo|——t toEa 1020+ ‘
lOEA‘
tcac . ‘ | \
t tRac o8 b topa ——] | —r+t-los
MH toen ton | toro |
tms 1 tcact +=—1DH
o AKX O
ViroL - = ¥ '
VALID DATA-QUT VALID DATA IN VALID DATA-OUT VALID DATA IN
o “'—F—tCLZ ———— oLz
RAS ONLY REFRESH CYCLE
tRC
trp
tRAS
ﬁA_S Vin— \ RA: Z m'
Vi — A
tcre tapc tcar
ViL—

1 t
ASR RAH

_ ViH— ROW LA KOO O X N IO IR KKK X GRS
fohr m KBress R R IR

WBWE = UH—
ViL—
trHs tTHH
DTIOE Vi . 0 OOOOOOOKNOOKXY (XXX
ViL— AVAYL A% "AAA’A’A"A‘A‘A A'A A‘A A A‘A A"A
WilDQi VoR— OPEN

VoL—
M DON'T GARE

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

tA —
— 2 V{ ¢ f—— tRp——
— — tRag——— =
Vin— | f —y
FAS ViL— .‘ \—_
| p——1RPC ———{~e toSR
Vin- 7 X ’ | N
CAS Vi, — | X ‘/ ﬁ
‘ Vin— .
ewe K XK

v ) OO (X0
BBEOEOSAEAENK RREREXREK
WiIDQ Vom - N OPEN

e / Note: Ag-A7=Don’t care

HIDDEN REFRESH CYCLE
. — i L -
’—-‘* tRC _E_p—_l tRC - |
RAS :j':: %L, T4k Z \_ \
\_igﬁw__ — fReD j\ 1ASH tepn
| | bt | ‘

-7 A T
CAS ‘ | ! ‘

Vi~ ' ‘ : “\\ :

lagi | thaH tese oaH
— W— '—-—-—1
Vin— ; N ‘ SO IOOKHICHKHIXKX X
e Cmie Rk RIS
‘ \ »——-l tRRH ‘
AV VA VY V. VYAV VAV, VAV VAV Vv Y
warn | | RO
\ I ;
—— tROH — |
OTIOE \ ! /p

— q loga l—-—f toFF

: tRAC

Vouo T\ -

WD Vor & VALID DATA-QUT J____
Vo #

oLz »—-—‘ m DON'T CARE

75

0 s vy

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6167097/km424c64z.html

SAMSUNG ELECTRONICS INC b7E D EE ?9L4142 001b499 4T3 EESNGK
KM424C64 CMOS VIDEO RAM

TIMING DlAGRAMS {Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE —

Vin — trag
A5 Ve — | \

t tcpr —~
CR tenr e trsH
gas T \ 'S teas
VlL -

trat-

tasc

—tean——

Vi —
A Vi W COLUMN ADDRESS
L —

rAA

READ CYCLE tres tAck

f—— tcag ——eq

— Vin — 7
Vi — trow

toea

trar

Vig —
Vi —

L—a tore
-tz topz —ei
Vo
WO/DQo ~
W3/D03 Voo _ OPEN VALID DATA-QUT 5___

trwL
WRITE CYCLE wsr| tRwH -
Vy — twes
VIL - 3
. 0 [ ]
DY/OE =
ViL— ]
tMs tMH tos ton
wo/DQO~ Vin — TN N mMasK
WwaDQa Vi — Q"Q"‘!’:\o DATAIN VALID DATA-IN
'
tow |
READ-MODIFY-WRITE CYCLE | —
twsh| [trwH T AWD —"AwL.
| RoS e N
R VA,
o e | R,
VIL —_— CAC S
tan
I toEa
oTOE M \ r /
Vi — toen
' tom
feac oz | fos
towz =
wobaa~ (Yo —
W3DQ3 Vo — - >
tMs | | tMH

VALID DATA-OUT

DSF =DON'T CARE

DON'T CARE

s ugg "

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6167097/km424c64z.html

SAMSUNG ELECTRONICS INC L?7E D W 79k4142 0016500 T4T EESMGK
KM424C64 CMOS VIDEO RAM

TIMING DIAGRAMS (Continue)
READ TRANSFER CYCLE

tRC—

tap

f—— e — - -—tRAS
Wik~ - R

RAS tar ‘
V\Lk S

— - —1RCD tRSH

Vi — b— - {RAD - -=— !
tRAL - J,
| [‘ -
| tasm lasc tcan oS!

tRAH

ROW [~ sam sTART

ArAz ADDRESS ADDRESS _#\}

VVV!'V"'V"V"""' Y,
e

H - - vy ’
wewie el
F—-—1rRD- —
L trLs IM - hp‘—*

oros 1 KT / RN
) »; |~ T lRSD — —-
WD Vo
Vo
}ls,ps } ESC, e h—! tsc |

trsD

sC Vis = ‘ ‘ \ —iJ
Vi — } tse INHIBIT RISING TRANSIENT o !
- |
tscp ‘SCAG_—{

ts0m * tszs

sps

b ———

1
p V""VV"'VVVVY'V"'V'VV\.‘
RO
5:32??;3 QLT VALID DATA-QUT (Previous Row Data) KI;LID DATA-QUT X
SE=V. m DON'T CARE

*1. When the previous data transfer cycle is a write or pseudo transfer cycle, it is defined as Read Transfer Cycle (1)
*2  When the previous data transfer cycle is a read transfer cycle, it is defined as Read Transfer Cycle (2).
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TIMING DIAGRAMS (continued)
REAL TIME READ TRANSFER CYCLE

tRe
trp
1Ras
RAG Vin— = Oy
RAS tar ‘
ViL— S Z
tcrp trep tRsH
v ’ ~tcas
CAS ™ t < \ / /
ViL— —=—lRAD—=— -
tRAL
1
1AsR 1 1 fesk
Al ASC CAH
| 252 ) ._._[ tRAH
Ag-A ViH— ROW ) 3AM START
0-A7 ViL— ADDRESS ADDRESS
[ |
Ao~A7 TAP ‘
[ twsn || tRwn . tarh ' |— 11D —
|
; | |
WBWE ~ Vih—
ViL—
. toth tTRD
tris tarh [ )
= Vik— A ANNNNNANANANAAARN
DT/OE H / 9.0'0’0.0.000’0‘0’00 0.0000.0’
Yi— A AL LL00000.0.0.0.00.0
torF
WiDQi Vou— -
VoL— qL
trse
tscc tsce tsce——
tsc tsc tsc 1s¢
tscp tscp iscp trsD tscp
sC 3IH— Z = z _\S Z \ ‘ Z S ZL '
L= ;
tsca tsca ! tsca | tsca Isca
S i
1SOH 1soH | | ~ 1s0H ts0H tsoH
SDO0-3 Vor- VALID VALID VALID = VALID VALID
Var - DATA-OUT DATA-OUT DATA-QUT DATA-OUT DATA-OUT
! l I

ﬁ=V,L Previous Row Dataﬁ—-ﬁ-———New Row Data

m DON'T CARE

PEamsunce "
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TIMING DIAGRAMS (Continued)
WRITE TRANSFER CYCLE

iR — .
i \
tras . —_tnpj
Vin— — A . \
RAS Vi— X e jz \
icrp tRCD } tRoH — - T
ViH— tecas
o , \ 7
ViL— —1RaD — - i
1 ’_‘ tRaL —
| tASR \TRAH tasc fesk 7”tCAH
Vie— ' AN START MY T Y X X o o X N
A W Toness MEDK o KRSKRMKREREND
1 Ao-Az TAP
1 \I_Wi trwH|
ViH— ' ‘ VWAV V.V, WV VAN GGGV AL LY Y Y VALV VY
WWE m R B B GXXROCTIHOK
\ \ |
tris TLH
_ ViH— VAV VAV W wAV vy, v APAVAVATAT V.V VAVAY
DTIQE Vi— _J 0"..0 ’ ‘.”".‘ ' ' ’.’. .’.0""
torr
_ ———
WiiDQi \\':Z’:_ M QPEN ’—l
t [,
tshs ¢ o= tsc
T ‘ - i ' tsee
G :::—— y_}lc J\ INHIBIT RISING TRANSIENT \Ir z k
[
tEsR ‘

T tREM tsws
R AR AT o A AAAAANAANAA NN NN
BB SEEBERNNEN

[ AT
BN

— ViH—
SE
ViL—

tsoH

1908 ——————
Vin— VALID
v DATA IN
IL— !
Previous
Row Data

SDQOo-3

tsps 1SDH

VALID

) ! DATA IN ‘&

~—=—— New Row Data

m DON'T GARE

PSimsungg
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TIMING DIAGRAMS (continued)
PSEUDO WRITE TRANSFER CYCLE
- —1Re
trRP
y tBAS ——T
_— H— ) N i
RAS Vie— \:— 8 7 | S
terp trcp ‘ tRSK
H— fcas- —L
s TS S\ - /7
tRAL- — :
tash | | oA tasc tcaH fes
Vin— ROW ‘ - SaM START X/ANVVVYY Y VY Y Y Y Y Y Y VY 7Y
on o RRK soiees IO ooeres IR R
b Ac-Ar TAP
twsn 'FIWH‘
e DR |
i !
s trim |
— ViH— B
DT/QE Vi
‘OFFAL
. Vou—" )
Wi/DQi VoL Y OFEN
—lcsp
tsRs 75D 1sc
Vi tsce
SC Vi— Inhibit Rising Transient _Z ‘
tesh | [tren
| — — |- tsws
_ Vin— )
I T 1
7 l‘sos tspH
VioH =" valio | A/
SDQ0-3 vy _ DAYI'AA%DUT / O D\AATI:-?N
Serial Qutput | {l Sarial
Mode ! i Input Mode
i

m DON’T CARE
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TIMING DIAGRAMS (Continued)
SERIAL READ CYCLE (SE CONTROLLED OUTPUTS)

. ViH—
RAS : S
Yii—
1THS tTHH
o Vin— Y —‘4\
DT/OE ViL— 7
tsce tsGG tsce [T op—
tsc tsc tsc tsc tsc
e —
tscp tsce tscp | e ! iscp !
ViH— ! . —
sc / /N N
ViL— k | n-2 £ n-1 n n+1 n+2
_ Vin—
SE
ViL— :
tsca ‘ tsca sca |
tsea
tsoH ‘ tsez | tsca tsoH tsoH |
| ]
VoH—, VALID VALID y VALID VALID X
sbaos oL DATA-OUT paTA-OUT P DATA-OUT DATA-OUT
I ' I
n-3 I n-2 n n+1 n+2
SERIAL READ CYCLE (SE=V))
_ Vi~
s N
ViL—
tTHs tTHH
o ViH— XT
DT/QE k
ViL—
tsce 1scc tsce tscc
tsc | tsc tsc tsc tsc |
1 | tsce tscp | tscp tsce
NS NN ‘ N
s¢ ViL— | n-z' n-1 HZ n & Fonat n+2 N
tsca tsca tsca tsca 1sca
1s0H tsoH tson tsoH tson
VoH~— w VALID VALID VALID I VALID VALID
SDQ0-3 VoL— | DATA-OUT I ) DATA-OUT DATA-OUT A DATA-CUT DATA-OUT
n-3 n-2 n-1 n n+1 n+2
DON'T CARE
@ i
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TIMING DIAGRAMS (Continued)
SERIAL WRITE CYCLE (SE=V,)

RAS Vin— ’
Vi — I

DTIOE Vin— 7 ﬁ\
Vil—

It
tsce tscc——-a}—— tsce tsce
186 tsc tsc tgc | 1sc
b ]
tscp tscp | tscp | tscp | ¢ | 1scp ‘
ViH— 4 e A 1
sc \ Z n-2 Z n=1 : / n ! n+1 2 n+2
ViL— N . 7 |
‘ . .
tsoH tSDH | tsom ! tspH j tspH
tsDs == tsps tsps t5DS—= tsps—=~]
spQoa M~ VALID " VALID VALID VALID VALID
i ViL— DATA-IN kDATA-|Nj DATA-IN \ DATAIN \ DATAIN
n-2 n—1 n n+1 n+2
DON'T CARE
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PACKAGE DIMENSIONS
24-PIN PLASTIC DIP
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