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KM428C256 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:

GENERAL DESCRIPTION

The Samsung KM428C256 is a CMOS 256K x 8 bit
Dual Port DRAM. 1t consists of a 266K x 8 dynamic ran-
dom access memory (RAM) port and 512 x 8 static serial
access memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer be-

| Speed

P -6 -8 -10 tween the ports.
‘, arameter The RAM array consists of 512 bit rows of 4096 bits.
RAM access time (trac) B60ns | 80ns |100ns It aperates like a conventional 256K x 8 CMOS DRAM.
: The RAM port has a write per bit mask capability.
RAM access time (t 20ns | 20ns | 25n
. (tcac) S The SAM port consists of eight 512 bit high speed
RAM cycle time (tgc) 120ns |150ns | 180ns shift registers that are connected to the RAM array

through a 4096 bit data transfer gate. The SAM port has

RAM page mode cycle (tec)| 40ns | 50ns | 60ns
serial read and write capabilities.

SAM access time (tsca} 15ns | 20ns | 25ns Data may be internally transferred bi-directionally be-
SAM cycle time (tscc) 18ns | 25ns [ 30ns tween the RAM and SAM ports using read or write
- transfers.

RAM active current 100mA | 80mA| 70mA Refresh is accomplished by familiar DRAM refresh

SAM active current 50mA | 40mA| 35mA modes. The KM428C256 supports RAS-only, Hidden, and
CAS-before-RAS refresh for the RAM port. The SAM port

» Fast Page Mode i does not require refresh.

* RAM Read, Write, Read-Modify-Write All inputs and )O's are TTL and CMOS level compat-

* Serial Read and Serial Write ible. All address lines and Data Inputs are atched on

Read Real Time Read and Split Read Transfer

(RAM - SAM)

* Write, Split Write Transfer with Masking operation
(NEW MASK)

s Block Write, Flash Write and Write per bit with
Masking operation (NEW MASK)

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

chip to simplify system design. The outputs are un-
latched to allow greater system flexibiliy.

» Common Data /O Using three state RAM Output Pin Name Pin Function
gﬁnlirolt d Outputs TTL and CMOS C tibl SC Serial Clock
. nputs and Outputs an ompatible -
+ Refresh: 512 Cyclesiéms S_DQiSDQ7 Serial Data Input/Output
+ Single +5V = 10% Supply Voltage DT/IOE Data Transfer/Output Enable
s Plastic 40-Pin 400 mil SOJ and 475 mil ZIP oD AT . ; -
40/44-Pin Plastic TSOP (Type I) VEIWE Write Per Bit/Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
DSF Special Function Control

Wo/DQo — WHDQy

Data Write Mask/tnput/Output

SE

Serial Enable

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

Vsg Ground

N.C. No Connection

¢ SAMSUNG
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KM428C256 CMOS VIDEO RAM

PIN CONFIGURATION (Top views)

40 Pin 400 mil SOJ 40 Pin 475 mil ZIP

40/44 Pin 400 mil TSOP ||

Veer [3 [34] Vesy
sc [2 [43] sDO;
SDQo [3] [42] SDQg
SDQy [4] [41] SDas
Sba; [5] [40] SDQ,
. SDQ3 % 39] SE
DT/OE [7 [38] Wr/DQy7
Wy/DQg [E] [37] We/DQg
W4/DQ (9] [36] Ws/DQs
W2/0Q; [10] [35] W4/DQ,
Wy/DQ; [13] 3] Vss2
Vsse [14] [31] DSF
WE/WE [15] I30] NC.
RAS [16] [29] TAS
Ag (7] 28] QsF
A7 [ 27] Ao
As [19 [26] A
As [20] [25] Az
A 2 [24] Aj
Veez [22 23] Vssa

¥ SAMSUNG
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FUNCTIONAL BLOCK DIAGRAM

RAS
TAS ——u
L CONTROL
WEB/WE —=
— & REFRESH
% e
N
DSF CLOCK
SG—=
|
O + v ave 255256 o s 2 511
SPLIT DATA REGISTER JSPLIT DATA REGISTER
{LOWER) {UPPER) WHRITE COLOR
MASK &  REGISTER
SERIAL DATA SELECTOR REGISTER
0
AO —_— 8
=} MEMORY ARRAY
& E 12BK x 8 CELLS
2 2
5 f—— Warpag
m
ugJ 255
RAM
§ COL. DEC. & /O o
< 256 BUFFERS
As Q — W;/DQy
a MEMORY ARRAY
3 128K x 8 CELLS
x
511 fe———= SDQq
SERIAL DATA SELECTOR
SPLIT DATA REGISTER [SPUIT DATA REGISTER SERIAL
{LOWER) (UPPER) 1o
BUFFERS
O <« sraors o 55056 « v s v e s s s 511 .
L. sba;
SERIAL ADDRESS
QsF
COUNTER
Vee
Vss
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ABSOLUTE MAXIMUM RATINGS*

ltem Symbol Rating Unit
Voltage on Any Pin Relative to Vgs Vin, Vour —1to +7.0 v
Voltage on Vec Supply Relative to Vss Vee -1to +7.0 v
Storage Temperature Tag —-551t0 +150 °C
Power Dissipation Po 1 w
Short Circuit Cutput 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 absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMM ENDED 0PERAT|NG COND|T|0NS (Voltage reference to Vss, Ta=0 to 70°C)

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

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

Parameter (RAM Port) SAM Port Symbol p 3 10 Unit
Operating Current* Standby becs 100 80 70 mA
(RAS and CAS Cycling @tac=min.) Active lecr A 130 120 110 mA
Standby Current Standby leca 10 10 10 mA
(RAS =CAS=Vy) Active loce A 50 40 35 mA
RAS Only Refresh Current* Standby lecs %0 80 70 mA
(CAS =V, RAS Cycling @tac =min.) Active locs A 130 120 110 mA
Fast Page Mode Current* Standby leca 70 60 50 mA
(RAS =V, CAS Cycling @tec =min.) Active lecs A 110 100 90 mA
CAS-Before-RAS Refresh Gurrent* Standby fecs 90 80 70 mA
(RAS and CAS Cycling @tac = min.) Active locs A 130 120 110 mA
Data Transfﬁ-Cun-ent' Standby |ccﬁ 120 110 100 mA
(RAS and CAS Cycling @trc = min.) Active locs A 160 150 140 mA
Flash Write Cycle Standby leer 90 80 70 mA
(RAS and CAS Cycling @tac=min.) Active lecr A 130 120 110 mA
B'ﬁk Wirite Cyc]e Standby ICC8 100 90 80 mA
(RAS and CAS Cycling @tac =min.) Active lecs A 140 130 120 mA
Color Registér Load or Read Cycle Standby lccs 20 80 70 mA
(RAS and CAS Cycling @tac=min.) Active lcce A 130 120 110 mA

* NOTE: Real values are dependent on cutput loading and cycle rates. Specified values are obtained with the output
open. I¢c is specified as average current.

F 4]
say
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|NPUTIOUTPUT CU RRENT (Recommended operating conditions unless otherwise noted.)

ltem Symbol Min Max Unit

Input Leakage Current (Any Input 0<ViN<8.5V, I 10 10 A
all other pins not under test =0 volts.) * i
Output Leakage Current (Data out is disabled, _
OVSVQUTS6.5V) |0L 10 10 uA
OQutput High Voltage Level _
(RAM low = —2MA, SAM lon = — 2mA) Von 24 v
Qutput Low Voitage Level _
(RAM lo, = 2mA, SAM lo, = 2mA) Vou 0.4 v
CAPACITANCE (.=25°0)

Item Symbol Min Max Unit
Input Capacitance (Ag-Ag) Cins — 8 pF
Input Capacitance c _ 7 oF
(RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) 2
Input/Qutput Capacitance (Wo/DQy-W-/DQy) Cra — 7 pF
Input/Output Capacitance (SDQq-SDQy) Cspa — 7 pF
Output Capacitance (QSF) Cosr — 7 pF
AC CHARACTERISTICS (0°C<T.<70°C, Vec=5.0V = 10%. See notes 1, 2)

KM428C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol - Unit | Notes
Min Max Min Max Min Max
Random read or write cycle time tre 120 150 180 ns
Read-modify-write cycle time trwe 170 205 245 ns
Fast page mode cycle time tec 40 50 60 ns
Fast page mode read-modify-write terwc 95 105 125 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 tan 30 40 50| ns | 3,11
Access time from CAS precharge tora 35 45 55| ns 3
TAS to output in Low-Z toz 5 5 5 ns 3
Qutput buffer turn-off delay torr 0 25 0 25 0 30] ns 7
Transition time (rise and fall} tr 3 50 3 50 3 80| 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) trase 60 |100,000| 80 |[100,000] 100 |100000| ns
RAS hold time thsH 20 20 25 ns
CAS hold time tesH 60 80 100 ns
CAS pulse width toas 20 | 10,000 20 | 10000 25 | 10,000| ns
RAS to CAS delay time taco 20 40 25 55| 25 75| ns | 56
RAS to column address delay time taap 15 30 20 40 20 50| ns 11
st
wh SAMSUNG 1027
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AC CHARACTER'ST'CS (Continued)

KM428C256-6 | KM428C256-8 | KM428C256-10
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) tee 10 10 15 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time than 10 15 15 ns
Column address set-up time tasc 0 0] 0 ns
Column address hold time tcan 15 15 20 ns
Column address hold referenced to RAS | tan 55 65 75 ns
Column address to RAS lead time trar 30 40 50 ns
Read command set-up time tres 0 0 0 ns
Read command hold referenced to CAS | tack 0 0 0 ns 9
Read command hold referenced to RAS | tggy 0 0 0 ns 9
Write command hold time twen 15 15 20 ns
Write command hold referenced to RAS | twca 58 65 75 ns
Write command pulse width twp 15 15 20 ns
Write command to RAS lead time trwL 20 20 25 ns
Write command to CAS lead time towt 20 20 25 ns
Data-in set-up time tos 0 0 0 ns 10
Data hoid time ton 15 15 20 ns | 10
Data hold referenced to RAS tour 55 65 75 ns
Write command set-up time twos 0 0 0 ns 8
CAS to WE delay town 50 50 60 ns | 8
AAS to WE delay tawn a0 110 135 ns 8
Column address to WE delay time tawo. 60 70 85 ns 8
CAS set-up time (C-B-R refresh) tesn 10 10 10 ns
CAS hold time (C-B-R refresh) teHm 15 15 20 ns
RAS precharge to CAS hold time tapg 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 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 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
WEB hold time tawn 15 15 20 ns
DSF set-up time referenced to RAS () | trer 0 0 0 ns

¢ SAMSUNG
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AC CHARACTER'ST'CS {Continued)

KM423C256-6 | KM428C256-8 | KM428C256-10
Parameter Symbol Unit | Notes
Min Max Min Max Min Max

DSF hold time referenced to RAS {I) tenr 55 B85 75 ns

DSF hold time referenced to RAS tren 15 15 15 ns

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

DSF hold time referenced to CAS torn 15 15 15 ns
Write per bit mask data set-up tus 0 0 0 ns
Write per bit mask data hold tun 15 15 20 ns

DT high set-up time trus 0 0 0 ns

DT high hold time trun 15 15 15 ns

DT low set-up time tris 0 0 0 ns

DT low hold time trim 15 15 15 ns

P s w @] | [ |
([r):allot“ivmzoll'gag}ftrt:nscf':g tern 18 25 30 ns
oS o piess | o | so s | s
5E set-up referenced to RAS tesr 0 0 0 ns

8E hold time referenced to RAS treu 10 10 15 ns

DT high to RAS precharge time trap 50 60 70 ns

DT precharge time tye 18 25 30 ns

RAS to first SC delay (read transter) trso 60 80 100 ns

CAS to first SC delay (read transfer) tesp 30 40 50 ns
(Cr:;dAt?:r:;s ;:nflrst SC delay taso 35 45 55 ns

Last SC to DT lead time trs. 5 5 | 5 ns

DT to first SC delay (read transfer) trsp 10 10 15 ns

Last SC to RAS set-up (serial input) tens 18 25 30 ns

RAS to first SC delay time (serial input) { tsap 18 25 30 ns

RAS to serial input delay tsop 30 40 50 ns
a‘aslﬂd%uzveﬁget:;ﬁg:—eﬁ;f delay from RAS tsoz 10 30 10 7 40 10 50 ns 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 tson 15 15 20 ns
Access time from SE tsea 15 20 25 ns 4

¥ SAMSUNG 1029
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AC CHARACTERISTICS (Continued)

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

NOTES

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

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

3. RAM port outputs are measured with a load equiva-
lent to 2 TTL leads and 100pF.

4. SAM port outputs are measured with a load equiva-
lent to 2 TTL loads and 30pF. Doyr comparator lev-
el: VoulVoL =2.0/0.8V.

5. Operation within the tpcp{max) limit insures that
trac{max) can be met. trep(max) is specified as a
reference point only. If taep is greater than the
specified tacofmax) limit, then access time is con-
trolled exclusively by teac.

6. Assumes that trcp> treo(max).

7. The parameters, tore(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 Vo or Vg,

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

ing parameters. They are included in the data sheet
as electrical characteristics only. If twes> twes{min)
the cycle is an early write cycle and the data out-
put will remain high impedance for the duration of
the cycle. If town > towo{min} and trwp > trwo{min) and
tawo 2 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.

. Either tpcy 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 tzap(max} limit insures that
trco{max) can be met. taap(max) is specified as a
reference point only. If taap is greater than the
specified tpap(max) limit, then access time is con-
trolled by taa.

a
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DEVICE OPERATIONS

The KM428C256 contains 2,097,152 memory locations.
Eighteen address bits are required to address a partic-
ular 4-bit word in the memory array. Since the
KM428C256 has only 9 address input pins, time muil-
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 (lgp) requirement,

RAS and CAS Timing

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

Read

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

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

low before teeolmax) and if the column address is valid
before trag{max) then the access time to valid data is
specified by tracimin). However, it CAS goes low after
taco{max) or if the column address becomes valid after
trap(max), access is specified by tcac OF taa.

The KM428C256 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 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 al! 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 WiiDQi 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 tunction are
shown in Table 2.

b Electronics
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DEV'CE 0PERAT|ONS (Continued)

Block Write L
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 /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 a block 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 /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 tc after the fall-
ing edge of CAS. Invalid data may be presented at the
output during the time after tg> 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
KM42BC256 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 datain-
tegrity it is necessary to refresh each of the 512 rows
every 8ms. Any operation cycle performed in the RAM
port refreshes the 2048 bits selected by the row address-
es or an on-chip refresh address counter. Either a burst
refresh or distributed refresh may be used. There are
several ways to accomplish this.

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

CAS-before-RAS Refresh: The KM428C256 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for extemnal refresh addresses. If CAS is held low
for the specified set up time (tcss) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address coun-
ter which is then internaily 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.

Transter 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 tofread 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 accomptished by holding CAS high, DT/OE
low and WBWE high at the falling edge of RAB. The
row address selected at the falling edge of RAS deter-
mines the RAM row to be transierred into the SAM.

¢ SAMISUNG
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KM428C256

LYE D EE 79b4142 0013869 Ll2 EMSMGK

PRELIMINARY
CMOS VIDEO RAM

DEVICE OPERATIONS (continued)

The actual data transfer completed at the rising edge
of DTIOE. 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 Table for Transfer Operation

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

. ~ RAS Falling Edge , Fonci Transfer | Transfer | SAM Port
T . T _ unction . . . :
CAS | DT/OE | WB/WE SE DSF Direction | Data Bits Mode ;
! | |
H L | H | * | L |ReadTransfer RAM—SAM ' 512x8 . Input—Output °
o H,, L 7 L L L Maskffi WFE!?I@[‘EEQ SAM—RAM | 512x8 | Output—Input
H L L ) 7H74 | L P??,Uf!?,‘,,’,\’iiﬁe Transfer — — Qutput—Input
H L H * H Split Read Transfer RAM—SAM | 256x8 | 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 icad-
ed. When two consecutive write transter 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 Vy or Vy, after the SC precharge time tgce has been
satisfied, a rising edge of the SC clock until after a speci-
fied delay tasp from the falling edge of RAS.

Pseudo Write Transfer Cycle

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

input mode. During this pericd, the SC clock must be
held at a constant V,_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 tasp from the
falling edge of RAS.

Special Function Input (DSF)

In read transfer mode, holding DSF high on the falling
edge of RAS selects the split register mode read trans-
fer operation. This mode divides the serial data register
into a high order half and a low order half, one active,
and one inactive. When the cycle is initialed, a transfer
occurs between the memory array and either the high
halt or the low half register, depending on the state of
most significant column address bit (AB) that is strobed
in on the falling edge of CAS. if A8 is high, the transfer
is to the high half of the register. |f A8 is low, the trans-
fer is 1o 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

TIMING DIAGRAMS

tasr

— Vin — tar
RAS Vi — g &
\ teas /
t lasg / \
= [RAD
! tepr —=t  S— tacH
trcs trRH —==]

¢
READ CYCLE Ac
1Ras tre
tere -
esH
trco tash —topn ———
~= ViH —
CAS
Vi —
tRan tRaL
Vih — -
Ao-Ag ROW
VIL —_ ADDRESS COLUMN ADDRESS
Wy —
WEWE
e = thon —— Mézgzgzgg
f‘“ms' = trin

Vih —
Vie —
v trsn B ; I
DSF H — Taen T WCFH™™
Vi —
v —-ln_zély-_ toEa
IN " -
Wo/l0, W - = ere — t o
~W/107 trit ok
OH — oz
L our v OPEN %{ VALID DATA-OUT )
o thac 2
WRITE CYCLE (EARLY WRITE)
tre
tras tre
RBS VYm—— 7 tan N
T fore S tesH —Z
v taco task torn
CAS " 7 tasc \ teas /
VL - —trao i
tasm tRanH tRaL / \_
P tcan —=
11, €
Vi — ADDRESS ADDRESS
!wsn L—-I l—-—— 'RWH —d&-—- |—— twcH
WB/WE \\:'” - *1 wee B —
tr twerT=
BToE VKM — - i L 1 tCWL-]
R
tenr
Ve — | trsm {RFH Fsc torn N AYAVAYSE
S VA AT A AYAY A AVAATAYAYAYAVAYAVAYAY,
oF R R
tMS tMK ey t[)s t— toH —
Vi —
iN Y A A A A AV AV AV AT AV AV AW AN W WAV Y o Vo VAWAY Y. Ny
Wl T B e
~W,/DQy Vo — L toum
L our L OPEN
oL —
Don't Care
(X SAMSUNG |
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PRELIMINARY

CMOS VIDEO RAM

T|M|NG DlAGRAMS {Continued)
WRITE CYCLE (OE CONTROLLED WRITE)

T—————— —tre
taas trp
_ Vi — tar
RAS X Z
[ E—
i tesn - t
P trco tESH CPN
& - ; =R\ s ]} 3
. t=—— tRaD |
Vi task taan =
AL
toan
An, e — ROW ] COLUMN
ARV ADDRESS ADDRESS
twsr | | teww towL —|
tawl
WhiwE Vr — - I
VlL -
trhs twer toen
D_‘/'_E FHR
Vi — tesh lrFH tesc crn
our 1~ TN
Vi —
tms [V tos I-—!DH_._
IN Vie — (XXX T LKL R
I_ WMI DATA VALID DATA-IN ”.".””"
oo e~ N R
w,;/DQ; v tonn !
L our o OPEN
Voo —
READ-WRITE/READ-MODIFY-WRITE CYCLE
tawe
tras trp —
Vig — tan
RAS \
Vi = \cap
tesH feon
taco tasH ——\
—_ Vim — te
CAS / . tao—— \ \ " j \
Ve — t f
ASR RAH t -
tas |—t tca AL
Avh, TR ROW COLUMN
ohe v — ADDRESS ADDRESS
twsr tawn tres tewp b= tewL
— tRwL
— V —
We/WE m WPB tawo \ twp
Vi — 1 h Y
tres tTHH tro toer
o Vi — -
oToE "
VVL -
tenr
Vin — trsr = tee | r— torH —
psF ™ ‘FISC
V —
it ) ‘ A
f=— this = [ toze —~ : ton
Vi — i tnzo—= toea | OED e
‘ VALID
IN WMI| DATA
[ Vii — m tonc — oes DATA-IN
Wo/DQorv tan
W7/DQ; e
Von = f vaup X
L our Ve — OPEN | DATA-OUT
o louz Don't Care
[ 4
& SAMISUNG 1038
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PRELIMINARY

KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS {Continued}
PAGE MODE READ CYCLE

'l'\HCI" tRP
J— ViH — = 1
AR e | AN\
Vi — - —t s >
teg e trgn
1 f,
s treo top— ——tcp— o
= toag =1 b tcas ¢ ——~ch5——|
s T 1 \ N 1\
v, — -——IRAD——' | \J |
t
ASR toan : %» raL
| -tasc t
Iras l—tCAH-— =2 toan—] = L tean =
Vih — ROW COLUMN COLUMM ¢ COLUMN
Ag-Ag v | ADD J ADDRESS ADDRESS ADDRESS
[ — | ) —r T
l trcs tac treH
trcs tren tacH tRAH
—i 4
wewe Vv T ‘@
i —
trus trmn
DT/OE Vi — 1 y
ViL - | ¥
’ tern trsc
tesr trFH trsc| tern trsc
™ = tcrn
Vin
DSF
Ve — t L !
X trhp
DZO tCPA 'CPA
IN Vin = N £5
I_ Vo — y toea torF toea tore toea tore
Wo/DQyp tcac toez tcac toez teac toez
’\JW7/DQ7 | t t
T b tap ——af e 7Y Q—
L Vo — / VALID VALID 4 VAUD
ouT OPEN —<{|_ pata-out DATA-GUT ’———s DATA-QUT
Vou ~ e ]
tRac

Don’t Care

 SAMSUNG
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PRELIMINARY
KM428C256 CMOS VIDEO RAM

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

t
taasp iid
s TN \
Vo — rre
tc tro teg ————— teen
it trep 1cp —=d tep—=t [=—1tasn
— Vin — ~—toas 1] \——‘cm—‘-‘ X teas— )
CAS _ ——tnm———{ X - )
ViL
tosu F—tcaH —-‘ trac
tasr taan  tasc tean tasc ASC “'C*“ﬁ
P—ﬁ P—-
Vi — ROW COLUMN COLUMN COLUMN
Ao-Ag v — ADD ADDRESS ADDRESS ADDRESS
I
|
[.= twer = twen ——1 — tweH —]
twsh | trwri twes twen twe twe.
[
_—— vV, - 1 kb — tuyp ——=t twp—
WB/WE " y WPB e e w
Vi — 4$
trhs tram tow fews tow #'l
tawe
e &
v —
oT/o " y
Vi — : 3 il
’rnr\
trsn thrn tF.SC torH trsc tern tesc terH
Vin —
DSF
Vi — ! b ¥
tms tvn tos ton tos ton tos tou
Vi — i VALID VALID VALID ‘ Y
I—IN v y WM DATA-IN m DATA-IN DATAN \’Q’Q .Q“.“Q
| . b h
Wo/DQg r——-——fnnn |
~W7/DQy
L Von — OPEN —
out 4
Voo —

M Don't Care
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PRELIMINARY
CMOS VIDEO RAM

SAMSUNG ELECTRANICS INC

KM428C256

TIMING DIAGRAMS (Continued)
PAGE MODE READ-MODIFY-WRITY CYCLE

trase tre
tia——]
—_ Vg — ﬁk tesn
ARS v —
trRWG: ter t
tncn '01’ WG tCP RSH
—_ Vi — teas FS toas teas /
CAS
Vi = %
1,
AT tasc tasc towe
trap
te
tasa Fto A —md lom. = toan - A b= tcan—= F=——Trwi —
Vi — ROW COLUMN COLUMN COLUMN
AorAs v, — YLADD N ADDRESS ADDRESS ADDRESS
5—"&" traL
twsn twp twp we
wewe " —?{ wes Y \
Vi — tewo town tewn
trwo
trim |,
trus
. j '
DT/OE Vu ?‘ tarH
Vie — i
- torm tcrd
, lrsc 1
trsr | tesc trsc
+ tern
Vin —
DSF
i — =
tan _ll_:'zo ' tos L 020 | tos tozo ' tos
T tozc
Toe (e 11
e et foep fon | |toze loeo Tk = s
N Vie — )\ 6""""""
|_ Vi — toea toea ‘L‘l e toER AVATAVAVAVAYA)
WM1 toag toez VALID tcac toez VALID tcac l'OEZ | VALD
Wo/DQo DATA-IN DATA-IN DATA-IN
~W;/DQ; tan—=1 fe—tpn = 108 —]
L Vou — Z N ] N , -
out Vo — s =y / \ !
oL Y \
thag —=f
VALID DATA-OUT VALID DATA-OUT

VALID DATA-QUT

Don't Care
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KM428C256

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS

RAS ONLY REFRESH CYCLE

(Continued}

tre

tep

tras

—_— Vin —
RAS

\ . \

tcre trrG terp

_— Vih —
CAS
Vo T

T T S T

tasr than

trus trn

Vi —
DSF
Vie T

trsn tren

Wo/DQq Von —

OPEN

~W;/DQ7 VoL

CAS BEFORE RAS REFRESH

trr tre

tre

tras

RAS \\,/:T : / T*_'m‘—"‘ E Z \

tcsr

CAS
WB/WE
e — VY, -
DT/OE "

Vi —
DSF Vi

Vo —

tore

Wo/DQo Van = " OPEN
"‘W-(IDQ'; VOL —_ r

m DON'T CARE
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SAMSUNG ELECTRONICS INC

KM428C256

BYE D I ?HEL}L‘HE 0013587 852 EMSMGK

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
m-BEFORE-R—A_S REFRESH COUNTER TEST CYCLE

tRP—-—
Vi — ——__‘K - i
AAS Vi —
tesn tepr —= .
tonr A3k
Vo — ]
t tRaL
A e toan—]
Vi —
A COLUMN ADDRESS
Vi —
t 'RRH
A
READ CYCLE tres . tacH
e —
[—— Vg —
WB/WE "
h= troH
toea
Viy —
DT/OE " ]
Vg —
torr
S 1o T4 torz —
. Vou —
WO0/DQ0 ~
VALID DATA-
w7/DQ7 Vor — OPEN . L A-OUT Eﬁ
I
trwe
WRITE CYCLE twsa| [tawk .
Vi twes . .
m R
Vi — |
v ] l [ ]
OT/OF =
VIL - I
tms ll‘ tMH tos ton
Wo/DQ0~ Vi — MASK
W7/1DQ7 Vi — DATA-IN VALID DATA-IN
towl H
READ-MODIFY-WRITE CYCLE \ : l
twsr] |tRwH Tros WD b thw
tewn twp
R VA
WB/WE wPB toac S
Vie —
taa
[ -
toea
VJH _
DT/OE }
ViL — toeo \
teac toez | tos el
I terz
WoDao - Y= \ VALD K __
W7IDQ7 Vi — DATA-IN _
fus tM‘H VALID DATA-QUT
Vou — MASK VALD
VoL — DATA-IN DATA-IN

DSF = DON'T CARE

DON'T CARE

bl Electronics
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SAMSUNG ELECTRONICS INC L4E D BN 7964142 0013877 799 EESMGK
PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Gontinued)
HIDDEN REFRESH CYCLE

tac tac -
thas trp taas L
RAS :‘" _—_1\—%——“ ;N f X
L= ,
cee trco trgH—= F—tckn |‘—!cpn-—1
ViH —
Vi — _/ | trao— \ '
tm tHAH lRAL 'c
AH
- Vi — FROW COLUMN
Aohe ViL — m ADDRESS W .ADDRESS
' tasc =i trRH -l tWSﬁ
]
WEW Vi — ‘
Vo trcs L .
tng | | trun | —
BT/OE Vin —
Vi — —_ ] tesr -IEH ]
e
DSF Vi = & FS&I torm
ViL —
toez toea Ltol—sz_- torr
FF
teag
Wo/DQy Von — 3
~W5/DQy 4 VALID DATA-OUT
VoL = mm—— :q[
-_'M—-
LOAD COLOR REGISTER CYCLE e
o tpp
Vu— 1 tras
m VIH B x
L cre —
taco tasH tepn
CAS Vin = R\ tors / 7 X
ViL — tasw teunt I
Vi —
Ao-he v:': m:iow ADDRESS
’ twsr trwh *—bm;l
R ) IR
Vi = trus b
twea
twen
o V- R R TRRT
Vi = tesr taeH \‘.‘.A~A"."‘.A""’A‘l.ﬂ A’L‘A’A’A‘A’
DSF Vi ~
VL —
tonr -~ o
T
—IN z'" - { COLOR DATAIN
Wo/DQ =
~\?v/7/D<°)7 : (Detayed Write)
—our Von = OFEN

M conom onram MR ARAXHRAXALARNNN
(Early Write) M Don't Gare
[ 4
2 SAMSUNG o
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PRELIMINARY

KM428C256 CMOS VIDEO RAM

T'MING DlAGRAMs (Continued)
READ COLOR REGISTER CYCLE

tho
tre—d
_ Vi — ' tons
RAS Vi, — — \—
fore thco The p—toon —|

S S | [ | e A/ R W

Vi —

Ag-Ag ROW ADDRESS
Vi —
trus trin
BT/OE Vi = fron /
Vi —

¢ t
WSR hw— tRWH —ﬁ Res po S Y -—{
l
trsm
-'_tRFH -——l tOFF

- V'L R
M 3%
Vi —

l—toen-- ,——tosz—-.

Xv&’ﬁg&, ::: : e ! VALID QUTPUT E__

FLASH WRITE CYCLE
5 e e tep———
RS “ \ \
tore e thop fosn thsH tcen
CAS Vin —
» Vi — tasn tran \ - Z L
SN
' twsm | | trwm
WEWE Vi~
o —
s - trin
__ Vi — b
SN L e
Viu — YAAEAYAYAAY 'Vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

el I

IN :’” : 7 v.;.;’;.;.v v,
Wo/DQy L
~W,/DQ;

L our \\:OH : OPEN
WM1 DATA CYCLE m Don't Care

C Flash write Disable
| " Flash write Enable

¢ SAMISUNG 1042
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KM428C256

L4E D MR 7964142 DD13879 S5b1 EESMGK
PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
BLOCK WRITE CYCLE

tre
1 tFlF'
L N AAS
RAS " \ tan Z \
V — P
L terp Toon .y
taco trsH
J— Vin — tcas
CAS Ve — _/ . taso \ \ [ T / \_.
ASR tran
thaL 1
Ve — oW COLUMN - A A
N T ) TN N
twsa trwn tasc =~ tean—=
w0 @ WPB *1
Ve —
trus | 3.5
_—— Vin —
s XD
Vi —
trrn
tesa tREH
R T
Vi
tos [
|‘"tMs"" (Y
W e ST TRIEONERTEREOREREOe
- Col Select D
T R e TR o s o AR
NW'{/DQT VOH — tDHFl
our Voo — OPEN
Don't Care
*1 WB/WE | *2 Wo/DQo-Wa/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, Agc=0)
W1/DQq — Column 1 (Aic=0, Apc=1) Wn/DQn
W2/DQ2 — Column 2 (Ac=1, Agc=0} = (: Disable
W3/DQz — Column 3 (Aic=1, Aoc=1) = 1: Enable
¢ SAMSUNG
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SAMSUNG ELECTRONICS INC BYE D BN ?79b4142 0013880 283 EESMGK
| PRELIMINARY

KM428C256 | CMOS VIDEO RAM

T|M|NG DIAGRAMS {Continued)
PAGE MODE BLOCK WRITE CYCLE

tre
thase
H—AE Vm —_— :kb____ tAR — H
Vi - tcrp ™~
[ tea r—tm.—-— tcen
[ trcod— teen s top =1 tep =
CAS Vin — o 1 R\ lcns teas teas 5
Ve — J -\\-h— o \-l-
'F tran ;Asf tcam tasc toan thaL
y Vim — T ACz~ ACy ACy~
e SR o WG i e R
tres trun - tasc toan
BT/ Vo=
Vi = twsr | trwn
1
Vi — B3 = N :
t trun sC | | o tese| | tern
‘ FSRA rec FH » torn r_
Vi — 4 t
* | le—] tos ton tos l tos o
Tus by
Wo/DQo Vin— . XOQOOOOOOKX
N NN O RROOOCRR
Column Select Data  Column Select Data Coltmmn
Select Data
Don’t Care
*1 WB/WE | *2 Wo/DQo-Wa/DQa 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/DQq — Column 1 (Ac=0, Aoc=1) Wn/DQn
W2/DQ2 — Column 2 (Aic=1, Apc=0) = {: Disable
W3/DQ3 — Column 3 (Ac=1, Aoc=1) = 1 Enable

¢ SAMSUNG |
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SAMSUNG ELECTRONICS INC L4E D EE ?9b4142 0013881 11T EESNGK
PRELIMINARY
KM428C256 CMOS VIDEO RAM

TlMlNG DIAGRAMS (Continued)
READ TRANSFER CYCLE

tre
taas trp————=
—_— Vi — - tar o ﬁQ
RAS Ve — \ JZ
- tesm
trcp trsH
|
— Vi — - toas
CAS / \\ /
Vi et . [
tASR QRAN :RAB tASC . lCAH tj:L_ l
Vi — > F al VAV Y WAV VAW, Vo VAV VAVAVAV AV,
Ag-h ROW sam start aporess [ OOOOOCOOOOOCON
o - mr ADDRESS mr ] YO E0000.00.0.000.0.0.¢
Ag-Ag: TAP
twsr thwn
WewE M T
Vi —
trap
) \ s — t7p ——]
1 TLS TLH
Do V™ T o ROOOOOOKXX XXX XXX KD
DT/OE
w3 ROSEESBBEEEEEEE
taso
_ trsA trFm
DSF Vin
Vie -
torr toso
WOIDQB VIH - *- tnw
W, /DQy v, — ) e
po— ITSD—={ C
tsas tscp tsc tsce
s ://.I: _ f . \ INHIBIT RISING TRANSIANT \ f' N\ f‘__\_
|
tsps | | tsom tszs
N Vin — VALID -
’_ Ve — DATA-IN y
SDQ, trap tsca tson
NSDQ?
teap
Vou — © vALID h
LOUT VOH { DATA-OUT X
oL - thap
QsF Vou = XF TAP MSB (AT)
Voo — .

Note: SE=V_ @ Don't Care
¢ SAMSUNG 1048
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SAMSUNG ELECTRONICS INC

KM428C256

‘BY4E D W 79L4142 0013882 056 EESMGK

CMOS VIDEO RAM

PRELIMINARY

TIMING DIAGRAMS (Continued)
REAL TIME READ TRANSFER CYCLE

RAS
CAS

Ao-Ag

DT/OE

DSF

Wo/DQg
~WL/DQ7

sC

|— IN
SDQg
’USDQ7

|— out

QSF

ViL

Vin
Vi

Vin
Vi

Vi
Vi

Vin
Vi,

Vin

Vi
Vi

Vin
Vie

Von
Vo

Von
Voo

trc
tras tap
—'—'—:\\ - Z;
7 \__
tcrp tc?"
thco R
\ toas — / /
/ ‘ | ,
1 4 ! |
RAD
tasr tRan tasc ¢ e L
[~ lcaH —
ROW B 7 sam START A AKX XXXXXX
DDRESS )
ADDRESS @k ‘\ A’A’A‘A‘A‘A‘A A’A 2 A’A‘A’A A‘/
Ao-Ag: TAP
twsa trwH tarw
iz 3
tem trap
— trp
ns tam
trsa trrn
l‘torrj
K \_1
OPEN
tsca tsca
tson trap tson
VALID " vALID VALID VALID VALID
DATA-OUT " DATA-OUT DATA-QUT DATA-OUT L DATA-OUT
Previous Row Data New Row Data
-
>< TAP MSB (A7)
L 9
Note: -SE= Vi

m Don't Care

¢ SAMSUNG
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792 ESNMGK

CTRONICS INC  LUE D N 794142 0013883

SAMSUNG ELE PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

SPLIT READ TRANSFER CYCLE

— .\ tras ]
w .______/ N N\
i [=—— trap that
— Vi — . tcas
oAs Vi - j trco \\ 1/ /
tRsH
Jns i —'-Asﬁf-- [ tan
A Y A VAV WA WAVAVAVAWAWAY, R N T NN NNNNAN NN NN NNNINN
T o I 0 R

Ag-Ar: TAP
twsn trwn

Vi — X
Vie —

G e I RIS

"WB/WE

tsts i tstn
Vih —
DSF tesr
Vie —
255 n n+1 nt2Z e 126 127 n+128
(127} (n+128) (n+129}  (n+130) (254) {255} (n}

Vin —
5C

Voo - ‘-\_ /\_
SDQ, You — T p54 255 n a1t N/ 124 125 126 127
~SDQy YoL — (126} (127) (n+128) {(n+129) {252) (253) (254) (255)

\

= toap— tsan=
Py

V() - X x
VoL / P
f K Lower SAM 0-127

Upper SAM 128-255

Note: SE=Vy_
-,
& SAMSUNG | 1047
Electronics
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SAMSUNG ELECTRONICS INC

KM428C256

LYE D EE 7?9kL4Ylu2 0013884 929 EESMGK

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PSEUDO WRITE TRANSFER CYCLE

RAS
CA3
Ag-Ag
WE/WE
DT/OE

DSF

Wo/DQo
~W7/DQ;

SC

rtN

SDQg
~S5DQ;y

L our

Vin — —__""\

Vi —

lcrp

tac

tras

/ \

taco trsH

Vin —
Vi — _/

teas

\'

Y

tran

tasm

traL
tRam ] tasc

bee——fo Al —=

twsr

i’ ~ !
ROW ADDRESW SAM START ADDRESS
'

trwn

i
-

XXX

AYY,

trew

COOGOSBOIEIOSEEIINS

TRV

OPEN

f—tsce

tsc [_tsce |

Inhibit Rising Transiant

\

N

Ti)

tRen

BB

tspo

tspz

tsez

L

VoH — ~ vaALID

VoL — __ DATA-OUT

*x‘"\mun X

RO o

TAVAVAVAVAVAVA!

A

tsos

VALID
DATA-IN

N\ DATA-OUT]

tson

tcop

trao

OPEN

Von

VoL —

X

TAP MSB

(A7)

Serial Output Data

Serial Input Data

Don't Care

< SAMSUNG
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' SAMSUNG ELECTRONICS INC L4E D EE ?79b4l42 0013485 865 EEINGK
PRELIMINARY
KM428C256 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
‘ WRITE TRANSFER CYCLE

tac
tras tre
— Ve — " 3 tar s
RAS \ Z N
Vo — \
tone i t(:S_l'i
taco 1HSIH
Chs Vin — \\ teas /
Vie — -/ trap
tasr tRaH tasc L :::: —
Vin — ROW o N .v v'v’v'v’v (CAWAVAV, v’v.v.v’v’
Ao-Ag Vv — ik. ADDRESS i@\—SAM START ADDRESS “’!“‘0"‘.’.“.” !."““ ‘.,/
AgrvAgr TAP
twsn tawn
— Vi ~—
WB/WE
Vi —
tres trim
S Vin —
DT/QE
Vip — X
trs trFH
Vin — 5 52
DSF v —
(% j 'Ms I
torr tun
L
Wo/DQ Ve — h WMT R
NSV;/DLE}T Vi — DATA V¥ OPEN tsro tsce |
tsns tsce tsc | | tsep |
SC Vi j i \ Inhibit Rising Transient \ /
Vie — tse K 7
l fsws
tesn tren
— Viw \
SE
Vie — =
_‘.sgf_ tson teap tsps!
o~ g T XYY X XXX XX e
[ " i — >§ DATAN \‘2”’4‘&2‘&2&&0’&0‘0Q&’A&Q&‘A}A‘JA)A/ | DATAN
sDQy
~SDQ7 troo
I_ Vou —
ouT OPEN
Voo —
asF \\’:: : Xr TAP MSB (A7)
Provious =1 WMI Data: O~+Transfer Disable New Fow Data

1—+Transfer Enable
w Don't Care
ma
L SAMSUNG 1049

Electronics
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SAMSUNG ELECTRONICS INC LYE D W 79L4L42 00L38AL ?T1L EESMGK
PRELIMINARY

KM428C256 CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)

SPLIT WRITE TRANSFER CYCLE

tre

w 7 N } N

tore | [~ lRao—

tar

—_ Viu

- 7~ \ tcas /
CAS
V“_ - / taco \ .

tsm| | than,  tase o m
£ —toap ——=—
o = YO BT Oy
. ROW
o —M . }@E_* ADDRESS ()X XX OOKIOOOXAKXXXXX
Ao-Ar: TAP
twsr trwn
— V) -
Vi — )
tns trin
—_—— V. =
DT/QE
V1|_ - ol
tsrs tae tstH
Vi —
DSF
Vi — trsr
torr twg | tan
Vih — N 4
Wo/DOyp IH H WM1 K
~WDQr v — Ly oama OPEN
255 n n+1 n+2 125 126 127 n+128
(127) (n+128) {n+129) {n+130) (253) (254) (255) (n)
SC

7S

(IN)

SDQy V= 255 n n+1 nt2 \/ 126 126 127 n+128
~8DQy v~ _127) A\ (n+128) A (n+129) A (n+130) ' {253) (254) {255) n)

tsap —~ tsao

Vou —
QSF

Voo — K Py .
Z Z Lower SAM 0-127

Upper SAM 128-265

Don't Care

Note: SE=V|L

R SAMSUNG

Electronics
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SAMSUNG ELECTRONICS INC

KM428C256

LUE D B 7964142 0013887 L38 EESMGK

PRELIMINARY
CMOS VIDEO RAM

SERIAL READ CYCLE (SE=ViL)

AAS Vin — & /
Vi —
tris trhm
—_—— Vie — ’ ’
o
tsce tsce tsec tsce tsce
tsc tsc tsc tsc tsc
Ve, — tsce tscp - tscr tsce tsce —
H n-2 n-1 n n+1 n+2
s / N/ / \
* tsce tsca tsca tsca tsca tsca
tson tsoH tsom tson tson
V, - VALID
f,%%a VOH _ >< \I;IRI#ROUT x gilflAD-OUT gﬁ‘#\)—om _,x \I:')'Q‘II_'IROUT B?«‘Lr%?—our DATA.OUT
* n-2 n-1 n n+1 n+2

Note: SE =V

SERIAL READ CYCLE (SE Controlled Outputs)

— Vin — X /—
RAS
Vi —
trms trun
R e
PTioE Vi — !‘A’A‘A’A’A’A’A’A’A’A"’A’A’A‘A’A’A’A’A’A’A A'
1scc tscc tsce tsce tsce J
tse tsc tsc tsc tsc
Vi — - S
SC v n-3 Z n—zx /n—1 \ Z n / n+1 \ Z n+2\
L o—
tace tscp tsce tsep tscp tsce
tsep
— Vi —
SE / %
Vi —
IN e OPEN
l— Vi — tsca tsca tsca tsca
i%%%; tson tsez tsEA tsom tson
vV — r
LOUT VZ: 3 >< DATAOUT x DATAOUT }‘_OPEN DATAOUT _j&_m?gour x DATAOUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-QUT
Don't Care
F L
HSAMSUNG 1051
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SAMSUNG ELECTRONICS INC L4E D BE ?79b4l42 0013888 574 EESIMGK
PRELIMINARY

KM428C256 CMOS VIDEO RAM

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

maE XXX XXX TR RO

— tsco tsce tsce tsce tsee
tse tse tsc tsc tsc
-
sc Viy — \ n-2 \ / n—1 \ / n \ ] n+1 \ n+2 x
Vi — - - K

tscp tscp N tscr f
tsce e Ly —=nd tows scP e TSWIH = tsws Scp
%—- tsep i tsep
sws
— Vi — L e e t ] - ]
SE \ tswr towns \ SWH / towis SWH
Vi — ma — P
tse tse s ——=
fiDi tspH tsos tspH tsps tsoH
Vin VALID VALID VALID
l’ N Vi — m DATA-IN DATA-IN DATA-IN
n-2 (n—=1) MASKED n {n+1) MASKED n+2
SDQy
’VSDQ7
L Vou —
ouT OPEN
Voo —

— Vih — " /
RAS
Vi —

trus trim ]
e Vn - VAW,
BT/0E XXX XKXX
Vi — ’ ’ ’ . A’ ’ ’A’ ‘A’ ’A
tsce tsoc tsec tsce tsce
isc tsc tsc tsc tsc
sc Vi — \ n-2 \ Z"n—1 \ Z n S [ n+1 X n+2 EL
Vi — k. . 3
I tspn tspr 5o tsom
tscp tsce tsce tscp tscp tsce
tsps tsos 508 tsps tspg
SDQo Vi — VALID W VALD | VALD | VALID vALD X
~SDQ; Vi — DATA-IN £ _LDATA-IN DATA-IN DATA-IN _\__DATA-IN
n-2 n-1 n n+1 n+2

Note: SE= ViL

Don't Care

] SAMSUI\IG 1052
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SAMSUNG ELECTRONICS INC
KM428C256

LYE D WE 79b4lu2 0013889 400 EESMGK
PRELIMINARY

CMOS VIDEO

RAM

PACKAGE DIMENSIONS

40-PIN PLASTIC SOJ

Units: Inches (millimeters)

i e O T e O e 0 e e s s 1 e e 0 s 0 O I o Y i O o M e

(STAND-OFF)
1.020 (25.91) 0.025 (0.64) |
1.030 (26.16) MIN 1

0.008 (0.20)

I 0.012 (0.30)

AT

r

w
N i N |

0.395 {10.03)
0.405 (10.29)

l 0.360 {9.14}
™ 0,380 (0.65)

0.435 (11.05)
0.445 (11.30)

[ e O G 5

0.026 (0.66) 0.148 {3.76)
0.032 (0B1) MAX
i )
l } H 0.015 (0.38)
[ 1T o.021 053
40-PIN PLASTIC ZIP
2.040 (51.82) 0.113 (2.87)
MAX 0.120 (3.05)
hﬁ | —
3 J
0.100 (2.54)
MIN

p |

0.05+0.01 (1.27)

TYP

0.016 {0.47)

0.024 (0.61)

0.100 £0.01 (2.54)
TYP

i
___-‘ 0.009 {0.23)
0.013 {0.33)

:Ill

Electronics
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SAMSUNG ELECTRONICS INC
KM428C256

BEYE D 1N

7964142 DO13890 l22 EESMGK

PRELIMINARY
CMOS VIDEO RAM

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

Units: Inches (millimeters)

0.740 (18.60) MAX i?%%%?_'. —
ninlalslallalalsisalsinlaiainlalalala -—1-
. YT [
D Oz == i
0 ) o
CUUUEUEEEE EUOOEHEERE | e
L 0.722 (18.36) ik
0.726 (18.46) 25
S|s 0.005 10.13
- T oo :0,23))
la] oosmax ] T
0.030 (0.75) 0.010 (0.25} I ‘
'0.035 (0.85) 0.018 (0.45) [

0.016 (0.40)
0.024 (060}

[

SAMSUNG
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