KM428C128

PRELIMINARY
CMOS VIDEO RAM

128KX8 Bit CMOS Video RAM
FEATURES

* Dual port Architecture
128K x 8 bits RAM port
256 x 8 bits SAM port

* Performance

Speed| _o | _g | _1o

Parameter
RAM access time (trac) 60ns | 80ns | 100ns
RAM access time (tcac) 20ns | 20ns | 25ns
RAM cycle time (trc) 125&»@@»&@
RAM page mode cycle (tpc)—>zns 50ns | 60ns
SAM access time (tsca) 20ns | 20ns | 25ns
?AM—cyTle?ne—(tg 25ns | 25ns | 30ns
@M 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)

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

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

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

¢ Common Data 1/O Using three state RAM Output
Control

¢ All Inputs and Outputs TTL and CMOS
Compatible

¢ Refresh: 512 Cycle/8ms

s Single +5V+10% Supply Voltage

e Plastic 40-PIN 400 mil SOJ and 475 mil ZIP
44(40)-PIN 400 mil TSOP li

GENERAL DESCRIPTION

The Samsung KM428C128 is a CMOS 128K X8 bit Dual
Port DRAM. It consists of a 128K X8 dynamic random
access memory (RAM) portand 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 128K X8 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-AAS refresh for the RAM port. The SAM
port does not require refresh.

All Inputs and I/0O'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 1
SD(S 8567 j ! Serial Data Input/Output
 DTOE | Data Transfer/Output Enable
WBWE Write Per Bit/Write Enable
RAS }ﬁowﬁﬂagssyobe
CAS | Column Address Strobe
DSF | Special Function Control |
| Wo/DQo-W7/DQ7 | Data Write Mask/input/Output
|SE | SeralBnable
Ap-As Address Inputs :
[ QSF " Seecial Flag Output |
Vee Power (+5V) -

b 22 D . —

| Vss | Ground
| N.C. No Connection
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PIN CONF'GURAT'ON (Top Views)

40 Pin 400 mil SOJ

40 Pin 475 mil ZIP

40/44 Pin 400 mll TSOP II

sc @
sDQg 2
S0DQy [3
SDQ, (2
SDQa |5
DTIOE [6
Wo/DQp [7]
w1ibQ, (8]

w2/DQ; 8
W3/DQ3 [10]

Veer [13
WBWE [1a

[44] vgsy
[43] spo;
[42] sDQs
[41] SDQs
[40] SDQ4
[39] SE

@ W72i1DQ7
37] We/DQg
36] Ws/DQs
35] Wa/DQq

L__Zl Vss2

[31] DSF
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PRELIMINARY
KM428C128 CMOS VIDEO RAM

FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS*

% Item Symbol Rating Unit
}_’\/Lm:gﬂ Any Pin Relative to Vss Vin, Vour —11to +7.0 v
Voltage on Vec Supply Relative to Vss | Voo —1lo+7.0 v
Storage Temperature # Tstg —-55to +1 & 1 °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
shouid be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

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

Item Symbol Min Typ Max Unit
fSuppIy Voltage Vee | 4.5 1 5.0 1 55 L \ ]
| Gound | Vs | 0 0 o v
| _Input High Voltage |l Vm 2.4 — . 65 | A

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 p ? 10 Unit
Operating Current* Standby lees %0 80 70 | mA
(P%S and CAS Cycling @tac=min)) Active leciA 140 | 120 | 110 | mA
‘ Standby m, mv BT/FE', SE= Vi SC =V, 7Standby leea 5 5 5 mA
Current | DSF, WB/WE =V | SE=V, SC=Cycling | Active lec2A 40 40 | mA
RAS Only Refresh Current* Standby leca % 80 70 | mA
(CAS = V., RAS Cycling @tac=min.) Active [y 140 | 120 | 110 | ma
Fast Page Mode Current* | Standby leca 70 60 50_le
(RAS =V, CAS Cycling @trc=min) Active [y 120 | 100 90 | mA
CAS-Betore-RAS Refresh Current* Standby lecs %0 80 70 | mA
(RAS and CAS Cycling @tac=min) Active leosA 140 | 120 | 110 | mA
| Data Transfer Current* Standby | loo 120 | 110 | 100 | mA
(RAS and CAS Cycling @tac =min.) Active lecsA 170 L150 140 | mA
Flash Write Cycle | Standby lcer 90 80 70 | mA
(RAS and CAg Cycling @trc=min) Active lcorA 140 | 120 | 110 | mA
Block Write Cycle | Standby Yoce 100 %0 }7 80 | mA
(RAS and CAS Cycling @tac = min.) Active locsA 150 | 130 | 120 | mA
Color Register Load or Read Cycle Standby oo | %0 80 70 | mA
(RAS and CAS Cycling @tac=min.) Active [ 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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|NPUTI 0 UTP UT C U R R ENT (Recommended operating conditions uniess otherwise noted.)

tem Symbol Min Max Unit ﬂ
Input Leakage Current (Any Input O<V|NSE.5V, | 0 ~10 10 ‘ A i
| _all other pins not under test=0 volts.) j e ‘ - u .
Output Leakage Current (Data out is disabled, l J _
| OV<Vour<6.5V) e 10 KA
Output High Voltage Level \ ’ i
(RAM low = — 2mA, SAM loy= — 2MA) Vo | 24 - |
_____ T I
Output Low Voltage Level ! ’ ‘
(RAM lo, = 2mA, SAM lo_ = 2mA) | Vo - | o4 v
CAPACITANCE ta=25°c)
I
: Item Symbol Min ’ Max Unit
l
| _Input Capacitance (Ao-Ae) owm | = | e | oF |
| Input Capacitance (RAS, CAS, WB/WE, c _ | 7 F
__DT/OE, SE, SC, DSF) ‘fi_L ““““ IR B
 Input/Output Capacitance (Wo/DQo-W7/DQ7) Coa - | 7 pF
__Input/Output Capacitance {(SDQp-8DQ7) | Cspa - 1 7 ~_pPF |
| Output Capacitance (QSF) | CasF | — | 7 | pF !
AC CHARACTERISTICS (0°c<Ta<70°C, Vcc=5.0V+£10%, See notes 1,2)
KM428C1268-6 | 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 trwe 175 205 245 ns
Fast page mode cycle time tec 45 50 60 ns
Fast page mode read-modify-write trawe 100 105 125 ns
Access time from RAS trac 60 80 100( ns | 34
Access time from CAS teac 20 20 25| ns 4
Access time from column address tan 35 40 50| ns | 3,11
Access time from CAS precharge tora 40 45 55| ns 3
CAS to output in Low-Z toz 5 5 5 ns 3
Output butfer 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
AAS precharge time tep 55 60 70 ns
RAS pulse width tras 60( 10,000 | 80| 10,000 100 | 10,000 | ns
RAS puise width (fast page mode) trase 60| 100,000 | 80| 100,000 | 100 | 100,000 | ns
RAS hold time tasH 20 20 25 ns
CAS hold time tesn 60 80 100 ns
CAS pulse width teas 20 20 25 ns
RAS to CAS delay time taco 20 40| 25 60| 25 75| ns | 56
RAS to column address delay time trap 15 25| 20 40| 20 50| ns | 11
&
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PRELIMINARY
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AC CHARACTERISTICS (continued)

KM428C128-6 | KM428C128-8 KM4280120-10—|7
Parameter Symbol Unit | Notes
Min| Max (Min| Max |[Min| Max
CAS to RAS precharge time tore 5 5 5 ns
CAS precharge time tepn 10 10 15 ns
CAS precharge time (fast page mode) tee 10 10 15 ns
Row address set-up time tasr [4] 0 0 ns
Row address hold time taan 10 15, 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time toam 15 15 20 ns
Column address hold referenced to RAS | tun 45 60 75 ns
Column address to AAS lead time traL 35 40 | 50 ns
Read command set-up time tres 0 0 0 ns
Read command hold referenced to CAS | tacu 0 0 0 ns 9
Read command hold referenced to RAS tran 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
FWrite command puilse width twe 15 ] 15 20 ns
Write command to RAS lead time thwi 15 20 25 ns
Write command to CAS lead time tows 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 tomn 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 tawp 20 110 135 ns | 8
Column address to WE delay time tano 65 70 85 ns 8
CAS setup time (C-B-R refresh) tesn 10 10 10 ns
CAS hold time (C-B-R refresh) teur 15 15 20 ns
RAS precharge to CAS hold time tarc 10 10 10 ns
RAS hold time referenced to OE taon 20 20 20 ns
Access time from output enable | toea 2| | 20 25| ns
Output enablz to data input delay toen 15 15 WO ns
Output butfer 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 10 ns
| WB hold time trwn 10 15 ]—15 ns
a
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AC CHARACTERISTICS (continueq)

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

DSF set-up time referenced to BAS (l) trsa 0 0 0 ns

DSF hold time referenced to RAS (I) trum 45 60 75 ns

DSF hold time referenced to RAS (Il) tren 10 15 15 ns

DSF set-up time referenced to CAS trsc 0 0 0 ns T
| DSF hold time referenced to CAS | tom | 15 15 2 ns

Write per bit mask data set-up tus 0 1] 0 ns

Write per bit mask data hold tmm 10 15 15 ns

DT high set-up time trus 0 0 0 ns

OT high hold time trim 10 15 15 ns

DT low set-up time tns 0 0 0 ns

DT low hold time tnw | 10 15 15 ns
Zalot?mzolgaﬁft::nzzs) taw _50 }______65 80 ns

DT low hold ref to CAS ¢ ; 25 %0 ns

(real time read transfer) CTH

ol thme e trongtony e | %0 % 3 ns

SE set-up referenced to RAS tesr 0| 0 0 ns

SE hold time referenced to RAS tren 10 15 15 ns
| DT high to RAS precharge time trre SOT 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 tirst SC delay (read transfer) teso 35 40 50 ns
I Col. Addr. to first SC delay (read transfer) | tasp 40 45 55 ns

Last SC to DT lead time trsL 5 5 5 ns

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

Last SC to AAS set-up (serial input) tsrs 30 30 30 ns
| RAS to first SC delay time (serial input) tsAp 25 25 25 ns

RAS to serial input delay tsop 50 50 50 ns |
%atpz:tuzgf'::itgj rtr:a?'\f; fcekr.:;Iay 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) tscp 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 tsos 0 0 0 ns

Serial input hold time tson 15 15 20 ns
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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
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 toez 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 towH 15 15 15 ns
Serial write disabie set-up time tswis 5 5 5 ns
Serial write disable hold time tswin 15 15 15 ns
Split transfer set-up time ts1s 25 30 30 ns
Split transfer hold time tsm 25 30 30 ns
SC-QSF delay time tsap 25 25 25| ns
DT-QSF delay time tyap 25 25 25| ns
CAS-QSF delay time tean 35 40 50| ns
RAS-QSF delay time trao 60 80 100 | ns

NOTES

1. An initial pause of 200us is required after power-

up followed by any 8 RAS, 8 SC cycles before proper
device operation is achieved. If the internal refresh
counter is used a minimum of 8 CAS-before-RAS
initialization cycles are required instead of 8 RAS
cycles.

. Viimin) @nd Viymax) are reference levels for measur-

ing timing of input signals. Transition times are
measured between Viymin) and Viymax), and are
assumed to be Sns 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 taco(max) limit insures that

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

. Assumes that trcp2tRcD(max)-
. The parameters, toFF(max), toEZ(max), tsDz(max) and

tsezimax). define the time at which the output

10.

11.

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

twes, trRwp, 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 tcwo>tcwomin) and
trRwo2trRwD(min) and tawp>tawoimin), 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 trRrRH 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 trapimax) limit insures that
tRCDmax) can be met. trapimax) is specified as a
reference point only. If trap is greater than the
specified trapmax) limit, then access time is con-
tralled by taa.
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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 0O address input pins, time
multiplexed addressing is used to input 9 row and 9 col-
umn addresses. The multiplexing is controlied 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 TAS pulse widths are specified
by tras{min} and tcas(min) respectively. These minimum
pulse widths must be satisfied tor proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing AAS 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 trac(min). However, if CAS goes low after
tacp(max) or if the column address becomes valid after
trap{max), access is specified by tcac or taa.

The KM428C128 has common data I/0 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 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

WBIWE

wilDQi FUNCTION

WRITE ENABLE
! WRITE ENABLE
WRITE MASK
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DEVICE OPERATIONS (continued)
Block Write

A block write cycie 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 /0O 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 (AQ and A1) are internally controlied and
only the seven most significant column address (A2-AB)
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 hoiding CAS “high”, WB/WE “low" and DSF “high”
at the falling edge of RAS. The mask data must also be
provided on the Wi/DQi lines at the falling edge of RAS
in order to enable the flash write operation for selected
1/0 blocks.

Data Output

The KM428C 128 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 tc 2 after the falling edge of CAS.
Invalid data may be present at the output during the time
after tcz 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 KM428C 128 operating cycles
is listed below after the corresponding output state pro-
duced by the cycle.

Valid Oulput 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 KM428C 128 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.

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

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

Transfer Operation

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

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

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

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

Read-Transfer Cycle

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

— |
T
CAS | DTIOE A WBIWE | SE | DSF [ ] (

] L H + | L | Read Transfer_ ! RAM—~SAM | 256X8 | Input-—~Output |
| H ¥L‘ L i L L Masked Write Transfer | SAM—~RAM 256}(8 Output—input ‘
| H | L | L | H | L |PseudoWnteTranster | — | — _ Output~Input

[ % U W T [ A | Spit Read Transter | RAM=-SAM | 1268 | Not Changed

T H L L | + | H | SpiitWrite Transfer | SAM~RAM | 128x8 | Not Changed |
*: Don’t Care

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

Write Transfer Cycle

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

Special Function Input (DSF)

In read transfer mode, holding DSF high on the falling
edge of RAS selects the split register mode read 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 alfows 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 trangfer 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 ofa 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
CMOS VIDEO RAM

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 tgca 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-SDQs3)

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

GCSAMSUNG

b Electronics

256 Columns 256 Columns
— [ [
512K
I 512K
256 Rows // /’
— 72
clive -, ve
T X 7. s0Q,
{Serial R/W) (R/W Transfer)
( Active SAM QSF Level
| LOWER SAM Low
i UPPER SAM HIGH |
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PRELIMINARY
KM428C128 CMOS VIDEO RAM

TIMING DIAGRAMS
READ CYCLE fre

tRas tee

Vin — tan
AAS N / N
Vu = tcrp
N —Z

Vin — tcas
CAs Vi — / lasc \ /

L trap N

tran taal ]

Vin — ROW
Vi — m ADDRESS COLUMN ADDRESS

. o — 0 L— e

tacs

wewE " T %Q%ééém
Vi = = troH ——

trus "mn"l [
_ Vin —
DT/0E /
Vi —

tesa e g T

Vi — t — tcpn—1
DSF AFH
Vi —

RCD trsn

tasr

v —— | loea)

R e — o

!&’,30037 taa foez
ez

LOUT :0"_ OPEN F VALID DATA-OUT i—

o trac
WRITE CYCLE (EARLY WRITE) t
tras e

RAS Vin — —_A\

tan
Vi — R _ \

teap

tesn teen
trco tRsu
CAS Vin — ] tasc \\ tcas /
Ve — ‘a0 \
tase | | tran ttn.n -
= lcan =]

Aghs M ROW COLUMN
Vi — ADDRESS ADDRESS
twsh Hl—-a tRwn _dc_s... I.._J twen

N ¥ F—
e V‘H m e n C
L —

trus o weR ] : tCW'-Tﬁ
Vi —
pToE "
Vie —
tesa tarn tesc torn
Vg —
Yy — |

tus twH e tng = toH —=]
Vi — QITTYY
N O !
r_ Vi — A"’t’A’I /3 WMI DATA VALID DATA-IN
D —
~W,/DQy k
Von — DHA
L our o ! OPEN
VoL —
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PRELIMINARY

CMOS VIDEO RAM

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

tac
v thas Irp —
. W — . Y tan
RAS N /
Ve — tere ™ \_
£ ——
CAS Vi — tasc tcas
e taa §
Ve — tasa tham ? \ — [__1 f
[~——tcan—
Aohy M m AOW @ COLUMN
Vi — ADDRESS ADDRESS
twsh Iﬁ!’k tewt
7 —tawL
e TR I
L —
lTHsI-——' TWeR [
Vi —
— tew N OOOOOOOOOOOOOOOONX
V p—
Vi — '«
tas ] tant tos y-——{ b ton —]

— ™ Vi — WM DATA vaup patan PRVOOOOOGOOOOOOX X
Wo/DQov Vi — \AA’A A’A’A’A’A’A’A A’A’A’A’A’A’A’
w,/DQ; -

L our Yoo OPEN

VoL —

READ-WRITE/READ-MODIFY-WRITE CYCLE

RAS

CAS

DT/OE

DSF

I'— IN
Wo/DQop~
W,/DQ;

L_ our

AWC
tras tre
Vin — —.l\— tan
Vi — tere | ]
- tesm teen
— treo! task
Vi — \ teas /
| T
\C tasr tRan n r
= "I tasc o] ——toan ——=|
Vi — { row 7 COLUMN
Vi — ADDRESS ADDRESS
twsn tRwh | trcs tewn o 'cwu.—'I
L = tawL
Vy —
" wWPB W tawo \ twp ‘;;;;;;
Vi — R 3
l—h—"s— tran i ———{!osn
VIH _ W W
VlL -
tevn
tark |
Vi — %&I:tm— — b toru ]
Vi — |
T T T Tos
I——!us— tun 107G ~od oH
Vi — tozo—= toea | tox0
Vie — ba toac —= DATA-IN
tan ew—end
thac
Vor >~ %’ vaLD _§
OPEN —QA pataour @
VoL — e
Lz Don't Care
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PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)
PAGE MODE READ CYCLE

WB/WE

DT/0E

|— IN
Wo/DQg
~W;/DQ7

l— out

Vi — =}

Vi

VlH
Vi

le
Vo

Vin

Vin
Vi

Vin
Vi

Vi

Vou

R tre
tan
44
1cap tec P tesn— tcon
[~——taco — ter— top—]
e teast— fe—toas _Y__ teas ——] ,
-—imo-—| - Z \ \
t
o tesn T I;.: thaL
—] ASC 1
tran —I‘ l__tcm- 0 e toan— ) L tean —
ROW 4 COLUMN COLUMM COLUMN
ADD ADDRESS ADDRESS ADDRESS
I tros thos trcH
b mee]
tre: trcH tacH tRAH
f;
tius trrn
{ .
IR
] I torn tesc
tesp tarn tesc| tern tesc
T f~— tcrn
¥ <t
T
J, tenr
tozo t
cpa tepa
J, &
toea tore toea torr toea oFF
toac toez teac toEz teac Yoez
| cac |
D Jpp— b tan —=] la—tan
VALID 7 VALD VALID
OPEN DATA-OUT DATA-OUT DATA-OUT
trac

M Don't Care
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PRELIMINARY
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TIMING DlAGRAMS (Continued)
PAGE MODE WRITE CYCLE (EARLY WRITE)

CAS
Ap-Ag
WBWE
DT/OE

DSF

‘— IN
Wo/DQq
~W,/DQ;

I— out

' trp
Rase
- _J\ tan
- £
lcre tee tee tern
|—~— treo tep —= fep—=t = tasn —
— p f=—tcas = et a5 ——== - X f——tcag —=
_ l=—traD —ﬂ \ g 1 \ _Z \
CsH [=—tcan —= Lr‘ traL
tash taan  tasc toan tasc tasc | [ tean—
- ROW COLUMN COLUMN COLUMN
_ ADD ADDRESS ADDRESS . ADDRESS
1
I twen = twen — twer
twsn tawH twes twen twc: twe
]
- F—twp —— - twp—— 1t
—_ £LC
trus i tewe tow :| tewe ——l
tRwr
rya
7 ’ ‘
T 1
'l' IR
tron lmen tesc teFn frsc torn tesc fern
tus twh | log tow tos ton tos ton
- WM VALID VALID VALID
_ ' DATA-IN \ DATA-IN DATA-IN
torm
- OPEN 45

Don’t Care
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PRELIMINARY
CMOS VIDEO RAM

TIMING DlAGRAMS {Continued)
PAGE MODE READ-MODIFY-WRITE CYCLE

tasse e
———tan ———
R Vi — _’S tesm
RAS
Vi —
n tpy | t,
'FK:D PAWC (a! 'RWC tCP RSH
s Vi — tcas \ leas teas /
Vi —
fasc tasc tasc tow
tran
te
tasr Aean - o = tcan = Ll P tcan—=| =—"trwL —
A Vih — ROW'R{ COLUMN COLUMN COLUMN
Ao-Ae ve — V4A0D A ADDRESS ADDRESS ADDRESS
o thaL
twi"i twe twp twp B
—— Ve —
WB/WE wP8 L L
Vi — —— towo ———1 tewo lcwu—'j
tawp
trne | |
byns
BT/08 Vo T
Ve — |
led—tern tern tcrn
| trsc 'ﬂ N
tesa | tesc lesc
} tern
DSF Y T
Vi — L— ma ' T
twn| | tozo tos l_ oon tos tozo tps [_
M } 1 H f
: L] loze toeo ton
s $ rD < toso ton]  fozc toeo Ton
Ve — ) ‘[
[— N Va — ] toea é; Fl | F—toes ] toea
WM1 teac | [toez| vAUD leac | |toez | vauD toac | |loez ,  vaLp
Wo/DQq M DATA-IN DATA-IN DATA-IN
~W,/DQ; b tan — taa — F=—tas —
L Vou — X r % Y 2
out _ \ R -\
Vou Y \
thac \ VALID DATA-QUT VALID DATA-OUT
VALID DATA-QUT
m Don't Care
1006
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CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

tre
trp

s Y T \ - /

ie T terp ] trrc tcrp
. -
cas e — ——/ task tran \—/‘
Ac-As \\?.: : MROW ADDRESS Ag&gss
WB/WE Ve _

Ve trus trun
v IRy

trsh trrn

Vin — VAV AV AV AV AV AV A AN W AV A A W AV AV AV A W W WAV AV W AVAVAV AV AV AV AVAVAVAVAVAVAVAVAY,
oo X0 R BRI
‘Lv;;’v?g‘(’), Vou — OPEN

Voo —

CAS BEFORE RAS REFRESH

thas

Vi =
Vi —

RAS

g

e tape —

/

[=——tRPC ——=—1

]

Vi —

toen | tcsm N 1GPN
CHR k_ o
A fcsm
CAS / /‘
Vi —

:

w0
WB/WE v, - ’A‘
e — Vi — vv.vv.vv \/
moe 7 X0

, NaVav,
DSF

torr

Wo/DQo Vou — K
~W;/DQ:r VoL — 4

R R R e

AVA

H XYY YYYYYYY VAV AV A W Y WAV AV AV Y W AVAY AW W WAV AV AV W WAVAVAVAVAVAVAV AVAVAVAVAY AVAVAVA Y,
v~ OGO XRRARARRRRNRRANRRRARARENRX

OPEN

DON'T CARE

& SAMSUNG

Electronics




KM428C128

PRELIMINARY

CMOS VIDEO RAM

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

—rtrp
Vin — S tras
RAS Ve —
tesr tewm tepr—= tasw
cAs \\//w - \ tcas
= L, 7
1 trac
ASC L——fcm——l
Vin —
A v'H COLUMN ADDRESS|
-
tarn
taa
READ CYCLE tacs tacn
le—— teac —= Btinial
— Vin —
WB'WE "
w thom
toea
Vg —
DTIOE " \
w -
l——ﬂ tore
L-—chz torz —=i
Von — L
Wo/DQo ~ o OPEN VALID DATA-OUT }—
W7/DQ7 Voo — Y

WRITE CYCLE

B WE

DT/OE

WO0/DQO ~
W7i0Q7

WB/WE

DT/IOE

twsh| [t
. - tow
twes
VIL -
Il T
Vi —
Vi —
tus tum tos ton
Vi — MASK
Vi — DATA-IN VALID DATA-IN
towe
READ-MODIFY-WRITE CYCLE ) —
twsa| (tAwH [ HND o .T R
wp
Vg —
CERA_es y
e tan
" toea
Vig — t - /
Y toen
i fon
tcac toes | tos
tez
\ VALID \
/ DATA-IN
VALID DATA-OUT —
MASK VALID
DATA-IN DATA-IN

—— trwi

DSF =DON'T CARE

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

RAS

Wo/DQo
~W-/DQ+

Vin —
Vii —

— N R

tcap

[=—"taco —"'-—lasn—T —— tcrr l-—thN ——1
Vin — \
Vi - ——/ | trAD

trac

tasr taan
tean
Vi — ROW COLUMN
Vii — x_ ADORESS \ ADDRESS
tasg et t | twsr
RAH
| i ,

Vin —
Vi tacs F=—tewh

t t

ytons | [t -
Vi —

Vo — _./ trse| | tarn

Vi — FSC torn
v, 1
L -

' toea \_ |>—_j torr
oy toez
tcag
1

VALID DATA-OUT N

(LI —

LOAD COLOR REGISTER CYCLE

RAS

O
%

g
&

]
g

—IN
WoDQg
~W;/DQ;

L_our

F—tan—=

tre

thp —=

tras

le -
Vi —

tcre

tesn

taco tasn I——- teen ——i

Vin —

Vi —
v tasn tran

Vin —
v ROW ADDRESS]
L -

twsn tawn

—tcwL —-l
-_tﬁwL

[ OO0

trns

twen
R

trsh tarH

n
toen

tonm 11
tos "—Yun———

[ coLon paran IR

AVAVAVAVAN

Von —

(Delayed Write)

OPEN

Vo —

OPEN

|—tos— ~—ton—]

(Early Write)
M Don’t Care
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TIMING DIAGRAMS (continued)
READ COLOR REGISTER CYCLE

tre »
I ——

—_ Viy — ‘ taas X
RAS

Vi — 1 \—_

tcre tesH
}-C——‘ trcD tasH YCPN——I

CAS Vi — 7 \ teas / /

Vi — tash E

I-A—‘ —-fmn—-( l_L

Vin — A3
Ao-Ag " Wow ADDRESS

Vi —

trus trhn J [

—— Vi — trow
= O w—r

Vi = twsr tacs

g o
Vie — trsR R __’ lDFF‘—‘i;
AFH
Vi ~—
l-'fOEA— [-'——losz—
F=—tcac

WoDQ, Veu —
’VW7/'037 o VALID QUTPUT

Vo —

RAC

FLASH WRITE CYCLE

tac

T(T

Vi — taas -
m Vi — S
tcre o tesn oo . e
. Ver —
” Vi T tasr thar \ N f
VM —_— YA AT A AT AT AYAY AT AT A AT AT A AT AT A AT AT AT AT A AT AT A AT AV AVAVAYAVATAVAVAVAVAVAVAVAY;
T e KRR
twsa tawn
WEB/WE :‘" :
' tTs fo—ny -—-{tn-m
VIN - A
mee R0 ] R RN
1
o R | R R R R R R R
NVLV7$3; \\'I"“ : OPEN
L WM1 DATA CYCLE m Don't Care

O

Flash write Disable

——
v ]

Flash write Enable
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T|M|NG DIAGRAMS {Continued)
BLOCK WRITE CYCLE

AAS

RAS \ tan

=
|

g

3

tc

SH tepn
asH l
— Vin — tcas
CAS \ \
v - b traD ——=d]

K,J

tasa tran N |
I'——' RAL ]
_ Vi — ROW COLUMN - YR T X XKYY
T e YR o WO
twsr tawn tasc can—=
Vi —
WEWE " m WPB *1
Ve —
trus trm

s XD
Ve — 1esa tarn 1 tFNt
w I e R R R R R
s =] tun = =
IN Viy — VAVAVAVAV AV AV AW A WAy AV AV AV AVAVAVAY WA WAVAVAY WAV, Y,
L TR 2 TR e some o AR
WDy Vou — |L tonn
our Vo, — OPEN
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: 0: Write Disable
1: Write Enable

COLUMN SELECT DATA

Wo/DQo — Column O (Aic=0, Apc=0)

W1/DQ1 — Column 1 (Aic=0, Apc=1) Wn/DQn
W2/DQz — Column 2 (Ac=1, Apc=0) = 0: Disable
W3/DQa — Column 3 (Ac=1, Apc=1) = 1: Enable

& SAMSUNG 1011
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PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE BLOCK WRITE CYCLE

RAS

Ao-Ag

DT/IOE

WB/WE

DSF

Wo/DQo
~W;/DQ;

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/DQg — Column 0 (Ac=0, Aoc=0)

W1/DQ1 — Column 1 (Ac=0, Aoc=1)

W2/DQ2 — Column 2 (Aic=1, Aoc=0)
W3/DQ3 — Column 3 (Ac=1, Aoc=1)

Wn/DQn
= 0: Disable
= 1: Enable

traasp
tan
fcap c
tee tre =—thsn toen
oo tesk tep icp =1
tasp \ =~ teas— \-_'cks R"—chs——‘-'
; X _ L
tasr| [tran] tasc toan ‘Ascl—‘ tcan \na
ACy~v AC~ ACo~ ]
trus F- trvm tasc tean
twss | tawn
wPB *1
trsn ten torn tesc | |tern tesc| | term
oo . __.1 ._.i
! ton toH
tws ‘_‘J| -l;: tos | = tow tos tos | F=—=
v R
w2 / RAAXAXXAXNAR)
Column Select Data Column Select Data CoM{mn

& SAMSUNG
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T|M|NG DIAGRAMS (Continued)

READ TRANSFER CYCLE

tac

_ Vih — 1 tar r
RS \ _‘Z \
tesn
lnf,n
55 Vin 4 \\ toas /
CA:
Vi 2
than taar }
tran tasc et —
Vin N r \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN
- SAM START ADDRESS . .".0.".’.‘
S ress  OOY ™ SN
-Aa: TAP
tawn Ao
W_B/V_VE Vin
Vu
f————————tRp ——1
F=—-tre A|
tron d
oo Ve RQOOCOOOKX XX XXX XX
! \
OTOE QXXX XXHIOXXXXX
taso i
DSF X'” o
w
trso
Wo/DQq Vin
~W0Qy Vi _-j
f— trsp —tscc——f
RS tscp tsc tscp
Vin S \ il Z \
sC Vi tec \ nhibit Rising Transient Z \
tszs
VIH
IN
I_ Vie
SDQq ,__?rﬂ_‘ tsca tson
~SDQy
l_ Vou tean A vaup ‘X
out { paraour
Vao taap
sk or >{r TAP MSB (A7)
VoL A
Note: BE=Vi_ m Don't Care
[ 4]
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PRELIMINARY
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TIMING DIAGRAMS (Continued)
REAL TIME READ TRANSFER CYCLE

RAS

Ao-As

DT/OE

DSF

Wo/DQo
~W./DQy

SC

{—lh
~8DQ;

LOUT

QSF

Viu
Vie

Viu
Vi

VIH
Vi

Vi

Vin
Vi

Vin

Vin
Vi

Viy
Vi

ViH
Vi

tre
tras trp
— tag ———————
N -/ ____
tcsn
tchp troo lp.%n ’\
tcas
/ N\ | /.
L o lmIL J‘ !
tasp tran tasc L tan
ROW R F XXX XXX R
ADDRESS | SAM START ADDRESS "\Q”QQM’%MM
Ao-Ag: TAP
twsn trwh i

tres

tTRP -]

fe=— trp—e=

tary

BB

torr —=i

N
4
fe——tscc trs trsp
tsc tsce
\ N\ S
"
OPEN
tsca tsca
ts0H trao tsom
VALID VALID VALID VAUD x VALID
DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT

Previous Aow Data

New Row Data

X TAP MSB (A7)
.

Note: SE= Vi

m Don't Care
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PRELIMINARY
CMOS VIDEO RAM

TIMING DlAGRAMS (Continued)

SPLIT READ TRANSFER CYCLE

Yon —

J— Vim
RAS
Vi
_— A/
cAs "
Vi
Vin
Ag-Ag
Vi
wewe
Vi
BIOE W
Vie
Vin
DSF
\[
Vin
sC
Vi
SDQy Von —
~SDQ; Vo
QSF

Voo —

| trp —

terp

‘ /N 7
7/

- R
— KKK XS

i I
tsrs

""’V’V

[ trap - trac
\ | ‘CAS /
p——— tRCD——-i\ /
b tRsH
tasn tRan tasc
ot —tt— r—— tcan —e=]
- ROW sam START RO XX
IS T < T SRS
e Ao-Ar: TAP

(

\/
AVA

n+1 n+2 126 127

n
(n+128) (n+129) (n+130) {254) 1255}

NENENENENENNEN

255 n n+1 124 125 126 N
{127) (n+128) /\ (n+129) (252) (253) (254)
tsop =

O

[ X

VoY
Z Lower SAM 0-127
Upper SAM 128-255

Note: SE=V)L

¢ SAMSUNG
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PRELIMINARY
KM428C128 - CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

PSEUDO WRITE TRANSFER CYCLE .
RC
thas tap————1
— t, '
RAS Vin —\\ an / K
VIL -
t tosm
< trcn tas
(ﬁ Vi — \\ fcas / /
Vo — ]
. f——1tra0 laaL A!
asA tRar tasc fomm
Vin — A N - .
Ag-Ag ROW ADDRESS| SAM START ADDRESS
Vi —
twsr trwr
—_— V-
WB/'WE
VlL -
tres trim
—_—— (L
DT/OE
L -
trsr tean
Vin —
DSF Ve —
Yonlr L
—~
WoiDQ Vin — R
~8V7/'D((J)7 Vi — _1{— OPEN tsap — tacc
tsrs tsce tsc | tscp I
Vm — y . \ "oumm. |
Inhioit Ri T t
SC VIL _ j o \ nhi sing lransien 1/
ltES_R‘J trem tsws
5 Ve (XXXHXXXXXXXKAR
£ .- XXX
tsop tsps tspH
tspz —
ViH — tsez XXX XXX XXX X R VALID VALD
I B e X
1
SDQp tsca E
~SDQ7
i
l_ Vor =~ VALID A vAUD R OPEN
our Vo, — __DATAOUT x DATA-OUT
tson teap
h trap
osF Vou ™ >< TAP MSB (A7)
Voo —
Serial Output Data Serial Input Data

m Don't Care
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Electronics




KM428C128

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAM

S (Continued)

WRITE TRANSFER CYCLE

tre
taas tre
J— Ve =" tar -
RAS \
v — g /| \
terr tesn
taco trsH
cAs Vin — \\ teas / /
Vo — r—tﬂm——-% ]
tRaL
tasn tran tasc Lt —o |
. Vi ™ Row saM START ADDRESS YA A XA K XXOKA XXX
wie - X Rotness UYL GOSN
Ao TAP
twsr trwn
—— Vih —
WB/WE
Vi —
tns trun
J—— (T
DT/QE
Vy — QL’
tesn tren
Vi — S 8L
DSF
Vi —
[ sy
torr tan
L
Wo/DQ Vin T WM )
N3V7/D°Q7 v — DATA OPEN — - |
c
tsas tscp tsc | tscp |
Vin — o
SC / \ Inhibit Rising Transient Z
Vi —~ tsc k 7
l tsws
tesn tren
— Vin —
SE \
Vie —
'__so% tson tcan tops L toon |
v D RN KA AXCXINRI AN v
I—IN viL— >< DATAN \’A‘A’A’A"A’A‘!A’A‘t‘A‘t"A’A’A’A‘A‘A"OA’A.A‘A.rot/, \ DATA-IN
SDQn
~8SDQy tran
L Von —
ouT OPEN
Voo —
- i
asF Von X TAP MSB (A7)
VoL —
previus —— WM Data: O~Transfer Disable }=——= New Row Data

1-—~Transfer Enable

m Don’t Care
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KM428C128

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

SPLIT WRITE TRANSFER CYCLE

RAS

CAS

DT/OE

Wo/DQo
~W;/DQ;

sC

SDQo
~SDQ,

QSF

tac

tras

torp | [T o ! |
_ \ Y
_ taco \

/ T

tasp| | tRan tasc L_ ‘c::AL !
= XXX XXXIR ( SaM START XX
B 0 W

Ag-Az: TAP

IR

0% (VAVAVAVAVAVAVAVAV AW V.YV
KRN,

AYA JAVAYAYA

!RWH
BB XXX EAEES

tns

trin

taeH

=

s

| trsp

\VA

torF

tus

tue

X A wMmt K
DATA Y

S

TAVAVAVA

40

XGOSR

255 n
(n+128)

n+1
{(n+129)

{R\NW\W/\

n+2
{n+130)

!

125

(253}

b

126
(254)

127
(255)

n+128
(n}

I

n+1

n+2 .........
(n+129) /\(n+130)

126
(254)

125
{253)

— 255 n
(127) (n+128)

127 n+128
(255) (n}

tsap

)

Z Z Lower SAM 0-127

Upper SAM 128-255

Note: SE=ViL

Don't Care
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PRELIMINARY
KM428C128 CMOS VIDEO RAM

SERIAL READ CYCLE (SE=V))

__ Vi — /
RAS "
Vi —

trus trim

V) — v Y %

e~ OOOCOCOOGOBEONENY LRGN
tsce tsce tsce tsce tsce |
tsc tsc tsc tsc tsc

v, — tsce tscr .| tscp tsce tsce
sC k j n-2 \ /n—1 Z n j n+1 _/ n+2 \

Vo T tscp tsca tsca tsca tsca tsca

tson tson tson tsom tsom
e T X Mo X Rorr K oBour K Bowr N 5Bour X o
n-2 n-1 n n+1 n+2

Note: SE=Vy

SERIAL READ CYCLE (SE Controlled Outputs)

— Vih — -
RAS
Vi —

trus trmm
—_ Vin — A
DT-OE
Vi —
tsce tsce tsce tsce tscc |
tsc tsc tsc tsc tsc
Vi — s
s¢ v n-3 n-2 \ n-1 3 r n \ n+1 \ n+2
[N —_
t
tsce tscp il ! tsce tsce tsce
tsgp ——=
Ve —
SE / \
ViL —
\
IN OPEN
|7 Vii — tsca tsca tsca tsca
SDQg ts, ¢ tson
~3DQ; tson E2 tsEA s0H o
Vou —
I_ VALID VALID VALID x VALID VALID
out v x DATA-OUT x DATA-OUT OPEN DATA-OUT DATA-QUT DATA-QUT
oL - F 3
n-3 n-2 n-t n n+1 n+2
VALID
DATA-OUT

Don't Care
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PRELIMINARY
KM428C128 CMOS VIDEO RAM

TlMlNG DIAGRAMS {Continued)
SERIAL WRITE CYCLE (SE Controlled Inputs)

= : S
e v Ry X

QOO
|

tsce tsce tsce tsce
tsc tic tsc tsc tsc ’

{

Vi — n-2 n-1 - n n+1 n+2

SC
Vi — A
ticp I sce T ] tsce :
tsce P Tsvein —= SCP e tswirt | ScP

tons tsws
e ‘—-—4-— tago R LT I———-— tsgp — ]
tsws
= Vi \ Iy = tsan— /
SE " o %sw‘s feur tswis S
Vie - Inmal 3

— i p— [ —
tsps tson tsps’ tspm Isos tspr

Vin 7T VALID VALID VALID
l’ N v DATA-IN DATAIN DATA-N
[N -

n-2 (n—1) MASKED n (n+ 1) MASKED nez
$DQ,
~SDQ;
v —
'~ out o OPEN

SERIAL WRITE CYCLE (SE=Vj)

s T /7
Vi —
trns trim
wroE QOO0
TE L XN
tscc tsec tsce tsce ——tm—tsce
tsc tsc tsc tsc tsc
sc Vi — \ n-2 \ Z n-1 \ n S* n+1 nt2 \L
o= tsom tsom tsonH tson
tsce tscp tsce tscp tsce tsce
tsos tsos tsos tsos tsos
8DQg Vi — VALID VALD ] VALD | VALID VALD N
~SDQy vV, — DATA-IN . L_ DATA-IN DATA-IN DATA-IN \ DATA-IN
n-2 n-1 n n+t n+2

Note: SE=V|_L

><><>< Don't Care
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KM428C128

PRELIMINARY
CMOS VIDEO RAM

PACKAGE DIMENSIONS
40-PIN PLASTIC SOJ

Units Inches (millimeters)

\

(STAND-OFF)
1,020 (25.91) 0025 {064 | “ s Uy
1,030 (26.16) MIN | 0.012 0.30)
e o e e e s e e e 0 O o e e e 0 e B -
T (MY
8% g5 &8
=3~ gl =|=
py i o b Bl -1
w
§{§ g8 8|3
ola e|e oo

| G R [ I S A N [ G [ N [ D O [ N N U [ N N [ N (N O [ i

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

‘ 0.050 (1.27)
I TYP

40-PIN PLASTIC ZIP

2.040 (51.82)

0015 (0.38)
0.021 {0.53}

0.113 (2.87)

MAX

U 1201305

—

0.402 (10.21)
0.418 (10.62)

MAX

(il

‘ 0.475 (12.07)

0.100 (2.54)
MIN.
F 0.009 (0.23)
0.013(0.33)

0.1000.01 (2.54)
TYP !

0.05x0.01 (127}

0016 (0.41)

TYP

0.024 (0.61)
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PRELIMINARY
KM428C128 CMOS VIDEO RAM

PACKAGE DIMENSIONS

40/44-PIN PLASTIC TSOP-Ii (Forward Type) Units Inches (millimeters)
0.740 (18.80) MAX 0.03 (0.80)
TY
(ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ FIFJ[ElFlE’lF’lﬁElﬁﬁ1 —
Zls g &8
8l Sls Ef
e s g
Lo J Q|e o
HHHEEEEEEE  HEHEHHEHEE ale —_ 1
0.722 (18.35) =2 ?;
0.726 (18.46) gl
S|s 0.005 (0.13)
] 0.008 (0.20)
O 008 Max
0.030 (0.75) | | 0.010 (0.25) ‘ L '
0.035 (0.85) | I 0.018 (0.45) I

o %1:

0.016 (0.40) L ]

0.024 (0.60) |
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