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CMOS VIDEO RAM

128K X8 Bit CMOS Video RAM
FEATURES

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

* Performance

Speed -
Parameter -6 -7 -8
RAM access time (tRAC) 60ns | 70ns | 80ns
RAM access time (tcac) 20ns | 20ns | 20ns

RAM cycle time (trc) 110ns | 130ns | 150ns

RAM page mode cycle (trc)}] 40ns | 45ns | 50ns

SAM access time 18ns | 20ns | 20ns
SAM cycle time 20ns | 25ns | 25ns
RAM active current 90mA | 85mA | 80mA
SAM active current 50mA | 45mA | 40mA

* Fast Page Mode

« RAM Read, Write, Read-Modify-Write

e 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 /O Using three state RAM Output
Control

* All Inputs and Outputs TTL Compatible

* Refresh: 512 Cycle/8ms

* Single +5V=10% Supply Voltage

e Plastic 40-PIN 400 mil SOJ

GENERAL DESCRIPTION

The Samsung KM428C128 is a CMOS 128K X8 bit Duali
Port DRAM. It consists of a 128K X8 dynamic random
access memory (RAM) port and 256 X 8 static serial ac-
cess memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer bet-
ween the ports.

The RAM array consists of 512 bit rows of 2048 bits.
It operates like a conventional 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-RAS refresh for the RAM port. The SAM
port does not require refresh.

All inputs and I/O's are TTL level compatible. All address
tines and Data inputs are latched on chip to simplify sys-
tem design. The outputs are unlatched to allow greater
system flexibility.

Pin Name Pin Function
SC Serial Clock
SDQy-SDQ; Serial Data input/Output
| DT/OE _| Data Transfer/Output Enable
| WB/WE Write Per Bit/Write Enable
| RAS Row Address Strobe
CAS Column Address Strobe
DSF ] Special Function Control
Wo/DQo-W7/DQ7 | Data Write Mask/Input/Output
SE Serial Enable
Ao-Ag Address Inputs
QSF Special Flag Outpdt
Vee Power (+5V)
Vss Ground
''N.C. No Connection
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FUNCTIONAL BLOCK DIAGRAM
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DEVICE OPERATION

The KM428C128 contains 1,048,576 memory locations
Seventeen address bits are required to address a partic-
ular 8-bit word in the memory array. Since the
KM428C128 has only 0 address input pins, time multi-
plexed addressing is used to input 8 row and 8 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 col-
umn 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 1s accessed. The specific type
of cycle is determined by the state of the write enable
pin and various timing relationships. The cycle is ter-
minated when both RAS and CAS have returned to the
high state. Another cycle can be initiated after RAS re-
mains high long enough to satisfy the RAS precharge time
(trp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing BAS 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 taap(max) then the access time to valid data 1s
specified by trac(min) However, if CAS goes low after
trep(max) or if the column address becomes valid after
trap(max), access is specified by tcac or taa

The KM428C 128 has common data I/O pins The DT/OE
has been provided so the output buffer can be precisely
controlled. For data to appear at the outputs, DT/OE must
be low for the period of time defined by toga.

Write

The KM428C128 can perform early wnte and read-
modify-write cycles The difference between these
cycles 1s In the state of data-out and 1s 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 ‘O’ is sensed on
any of the Wi/DQi pins, their corresponding write circuits
are disabled and new data will not be written

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

Table 1. Truth table for write-per-bit function

‘ RAS CAS DTIOE WBIWE WilDQi FUNCTION
H H H * WRITE ENABLE
_\_ H H L 1 ‘ ~ WRITE ENABLE
0 | INHIBIT WRITE
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DEVICE 0PERAT|0N (Continued)
Block Write

A block write cycle is performed by holding CAS, DT/OE
*high” and DSF “Low"” at the falling edge of RAS and
by holding DSF “high” at the falling edge of CAS. The
state of the WB/WE at the falling edge of RAS determines
whether or not the I/0 data mask is enabled as write per
bit function. At the falling edge of CAS, the starting col-
umn address pointer and column mask data must be pro-
vided. During a block write cycle, the 2 least significant
column address(Ao and A1} are internally controlled and
only the six most significant column address(Az-A7)are
latched at the falling edge of CAS.

Flash Write

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

Data Output

The KM428C128 has a three-state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/OE is high (Vin) the output is in the high impedance
(Hi-Z) state. In any cycle in which valid data appears at
the output the output goes into the low impedance state
in a time specified by tcLz after the falling edge of CAS.
Invalid data may be present at the output during the time
after tcLz and before the valid data appears at the out-
put. The timing parameters tcac, trac and taa specify
when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hid-
den refresh). Each of the KM428C128 operating cycles
is listed below after the corresponding output state pro-
duced by the cycle.

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

Refresh

The data in the 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.

RAS-Only Refresh: This is the most common method for
performing refresh. It is performed by strobing in a row
address with RAS while CAS remains high. This cycle
must be repeated for each of the 512 row address,
(Ao-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(tcsr) before RAS goes low
the on-chip refresh circuitry is enabled. An internal refresh
operation automatically occurs. The refresh address is
supplied by the on-chip refresh address counter which
is then internally incremented in preparation for the next
CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM428C128 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

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

Transfer Operation

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

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

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

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

Read-Transfer Cycle

A read-transfer consists of loading a selected row of data
from the RAM array into the SAM register. A read-transfer
is accomplished by hoiding CAS high, DT/OE low and
WB/WE high at the falling edge of RAS. The row address
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DEVICE OPERATION (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 2. 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-

et Function Direction | Data Bits | Mode
CAS | DT/IOE | WBIWE E DSF
H L H * L | Read Transfer RAM—SAM 256 X8 Input—~Output
H L L L L Masked Write Transfer | SAM—~RAM 256 X8 Output—>Input
H L L H L Pseudo Write Transfer - — | Output—input |
| H L H . H | Split Read Transfer RAM—SAM | 128x8 | Not Changed
H L L " H Split Write Transfer SAM—~RAM [ 128X8 [ Not Changed

*: Don’t Care

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

Write Transfer Cycle

A write transfer cycle consists of loading the content of
the SAM data register into a selected row of RAM array
A write transfer is accomplished by CAS high, DT/OE low,
WB/WE low and SE low at the falling edge of RAS. The
row address selected at the falling edge of RAS deter-
mines the RAM row address into which the data will be
transfered. The column address selected at the faling
edge of CAS determines the start address of the serial
pointer of the SAM. After the write transfer is completed,
the SDQ lines are in the input mode so that serial data
synchronized with SC can be loaded. When two con-
secutive write transfer operations are performed, there
is a delay in availability between the last bit of the previous
row and the first bit of the new row. Consequently the
SC clock must be held at a constant V)_ or V|4 after the
SC precharge time tscp has seen satisfied, a rising edge
of the SC clock until after a specified delay tsro from the
nsing 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
VL or V|4 after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay tsro from the rising 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 tugh half
or the low half register depending on the state of most
significant column address bit(A7) that is strobed in on
the falling edge of CAS. If A7 1s high, the transfer is to
the high half of the register. If A7 is low, the transfer is to
the low half of the register. Use of the split register mode
read transfer feature allows on-the-fly read transfer oper-
ation without synchronizing DT/OE to the serial clock.
The transfer can be to either the active halif or the inac-
tive half register. If the transfer is to the active register,
with an uninterrupted serial data stream, then the timings
trsL and ttsp must be met.

In write tranfer mode, holding DSF high on the falling edge
of RAS permits use of a Split Register mode of transfer
wrnite 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 transter write
cycle.
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DEV'CE OPERAT|ON (Continued)

Split Register Active Status Output (QSF)

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

Serial Clock (SC)

All operations of the SAM port are synchronized with the
serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the max-
imum specified serial access time tsca from the rising
edge of SC. The serial clock SC also increments the 8
bit serial pointer which is used to select the SAM address.
The pointer address is incremented in a wrap around
mode to select sequential locations after the starting loca-
tion which is determined by the column address in the
read transfer cycle.

Serial Input/Output (SDQo-SDQ7)

Serial input and serial output share common /0 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.

Tap Address Limitation

The Tap Address of non-split transfer cycle preceding
split transfer cycle should be between 0 and 125 or
between 128 and 253.

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 3. SPLIT REGISTER MODE

128 Columns 128 Columns
I

e

256 Rows

Active J Non-Active J
I Z sba,

{Sernal R/W) (R/W Transfer)

Active SAM

LOWER SAM
UPPER SAM |

QSF Level

LOW
HIGH
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TIMING DIAGRAMS
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TlMlNG DIAGRAMS {Continued)
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TIMING DIAGRAMS (Continued)
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TIMING DIAGRAMS (cContinued)
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TIMING DIAGRAMS (continued)
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T Y AV AV AV AN AV AV AV AVAY AV AN N AV AV AV AV AV AV AW AV AV AV AV AV AV AV AT AV AV AW AV AV AV VAW AV AVAVAVAVAVAT AV AVAVAVAVAVAVAVAY,
SV 1 Ao A AR
S e o 2
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SAMSUNG ELECTRONICS INC E?E D BN ?9b4142 00lbL0OS 111 EESMGK
KM428C128 CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

f—trp
v]H - ———1S tHAS
RAS Vi —
t
csA torm tepr—=] tnsn
CAS Vin = ‘ toas
Vi — . )

traL
tasc 4
= lcan——
Vi —
A COLUMN ADDRESS
V)L -
tarM
taa
READ CYCLE trcs foxs trcH
WEB/WE Vin =
vIL -

tron
toea

BTIOE t" - \ y

I»—-— toer
o toez ——
Von — |
w0 VALID DATA-OUT
W/0Qr Vou — OPEN
)
- taw
WRITE CYCLE twsr| [tawn l.: o
twes .
e~ RN e RN
vIL -
v 4 o T
DTIOE =
VlL -
tms IMH tos ton
ViH —
Wo/DQo~ ] MASK
Wa/DQr Vi — DATA-IN VALID DATA IN

towL

READ-MODIFY-WRITE CYCLE

twsA| [tRWH . tawp e tawL
}——— tewo twe
—_—— Vig —
BAWE WPB toac \
Vie —

taa
-

toea

proe Vv \[_‘ ]

Vi — toen
' ¢
DH
tcac toez tfj
tez
WoDQo- [ VO —
WH/DQr Vou — } /
tms MH /
f——erdp VALID DATA-OUT
Vi — Ak X% VALID
Vi — DATA-IN DATA-IN

DSF=DON'T CARE

m DON'T CARE

PSnmsunog -
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SAMSUNG ELECTRONICS INC L?E D BN 7964142 001bb09 058 EESMGK
KM428C128 - CMOS VIDEO RAM

TIM'NG DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE

)¢
tras trp - thas i
Vi — y
RAS v \‘—hn-———i [ S \
o= ]
tore y
[~ trco trsH—=1 =— tcrr I——tcm -—l
cAs Vi = A
Vi — __./ l——tRao ] f / \
tasr tRan tRat
1 tcan
AcAs Vi — ROW COLUMN
Vi — ”\_ ADDRESS \ ADDRESS
tasc i 1, | twse
RRH
’ | + |
WB/WE Vi =
Vi tacs = tAwH
trns bt __'mH_J
DT/OE Vie —
Vi = __../ trsaf | taen ]
trir——+
DSF \\/,'" - &’r_sc_1 tern
-
I——' togz ' toea F— tor=
torr = .;C_AC.‘ = torz =
Wo/DQ, Von —
~W,DQ; v ) - VALID DATA-OUT E
oL —
= tan

LOAD COLOR REGISTER CYCLE ~— 1 [~

Vi — tras
RAS N N N
b tcre T .
lCsH

trco trsH I—— teen -|
GAS Vm — \ toas / f )\—
Ve — tasr

tRAH [

tre

trp ——i

Vi —
Ao-Ae " ROW ADDRESS

twsr tawn towe '—‘{
tawL
WB/WE Vin — — twp ——f
VlL - 1
THS

tweH
DT/OE Vin = ‘OEH‘
Vi = trsr tREH
V)
DSF i —
Vi —
fonn tos L—-i L—tnn——-
f‘cl\;)v/?/ggh e — (Delayed Write)
ouT V::: _ OPEN
N Y AV AV AVAVAVAVAVAVAVAVAVAVAY, VA A A A A A AYATA A A AT AT AV AV ATAVATAYAYAYAYAYAYAY/
" TR, mem oo WG

(Early Write)
m Don't Care
P imsun g -
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SAMSUNG ELECTRONICS INC
KM428C128

L7E D WE 79Lu4luye 0016LLO 87T EMSMGK

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ COLOR REGISTER CYCLE

tre
p=— lp ——
— Vin — y tras '
R \____
S Vi — N - /
t
l—ﬂ_ ————trco s+ tasn la— tcen _-_1
CAS Vin — ﬂ \ teas [ ] ‘k
Vi — tasr ‘ 1 7 H
RAK
vV, —
Ao Ag " mk ROW ADDRESS
Vo —
trhs trum | [
p——— — t
Vi = twsR tres
-_tnwu——i { -lFleH
Ve —
tesr e tarns tore
LXK
Vi —
}—-toe,\a- l——‘osz——‘-\
r~——1tcac
Wo/DQ Vou — .
~WH/0Q, o @( VALID OUTPUT }—
Voo — t 1
AC

FLASH WRITE CYCLE

tez

Vin — taas N ii—

A . \ / N
L v l—tc—np— =" troo o trsH j‘—‘cwu—’1

= Wi/ o \ / AN
- R B R
w7 OO R RN

tTHS I |L'THH
I I L
DSF z'” :
Nv&gg; ‘\’/"“ : OPEN
L WM1 DATA CYCLE m Don't Care
0 Flash write Disable

Flash write Enable

<

ELECTRONICS
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SAMSUNG ELECTRONICS INC L7E D HH ?79b4142 001bb1ll 706 EMSMGK

KM428C128 CMOS VIDEO RAM

TlM'NG D'AGRAMS (Continued)
BLOCK WRITE CYCLE

thp ———er
— V, -
RAS H \ tan
Vg — X
- fore tc: teen
treo tasw
[ra— V, - 1
CAs " / L thao— N chs / /f \
Vi —

tasr traH ; _]
IRAL =1
Vin — Y AN A A A AN A A%
rome - QXK RBokess Roprirss A7) IRODEGKND

twsa "—‘{ [-—‘1 tawH I-—‘I tasc ]—tcm—*-‘

VlN haad
e wes -1 wtn’n’n’oo‘o’o’o’&o’n’o’o’o’o’o’o’o’o’o’o’o’oo’o‘o’o’o’o’o’o’o’o’o’o’o

trus tTHH
R — Vin —
DT/OE Vo —
5 . N ‘Fnla
e ks s N R
tms 1 tn = o
IN Vi —~ \VAVAVAVAVAVAVAVAVAVAVAVAY. \VAVAVAY; \V,
W{,/—DQO Ve — - wMmi -2 Column Select Data \t”.’0’”””””.’.‘.’.’.’;’;”""”.;"’“"’;‘"
~W;/DQ; Vo — P tonn
out Voo — PEN
m Don't Gare
*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 (Aic=0, Apoc=0)

W1/DQq1 — Golumn 1 (Aic=0, Aoc=1) wn/DQn
W2/DQ2 — Column 2 (Aic=1, Aoc=0}) = 0O: Disable
W3/DQ3 — Column 3 (Aic=1, Aoc=1) = 1: Enable

Pinmsuncg -
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L7E D WE ?79b4l42 D0lbbl2 bu2 EESMGK
CMOS VIDEO RAM

SAMSUNG ELECTRONICS INC
KM428C128

TIMING DIAGRAMS (continued)
PAGE MODE BLOCK WRITE CYCLE

trp
'NA P
S Vin = 3 tn—— H
Vi —
n terp o - AY
|——— tc o pc r—— trsh tepn
ool lesn cp cp
P CAS Vin — [ \\"—— toas —— tcas \-_'CAS 9
Vi — / X
1
l?i tran tasc toan tasc |cal) trat
Vi — ACaor ACor ’v VAV, v.v’v ACar
Ag-A 2 2 2
e T o W e IROOCOOOR, A&
trus I——w trmm tasc tean
—_ Ve —
Vi = twse | thwer
WB/WE Vin— MWPB 1
Vie —
tesn teny tern tesc | |tern trse| | term
tesc = r—
Vi — t tor
[ X l—ed{ lbs ton tos =" tos -
Ms [
Wo/DQo Vin— v SRy
WM *2 LN
~W7/DQ; Vi — N ’/ */ VOO ! J
Column Select Data Column Select Data Column
Select Data
m Don't Care
*1 WB/WE | *2 Wo/DQo-W7/DQ7 CYCLE

WM1 Data

Masked Block Write

0
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)

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

Wn/DQn

= 0O: Disable
= 1: Enable

S
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KM428C128

SAMSUNG ELECTRONICS INC

G7E D NN 79LY41l42 D0Lbbl3 589 EESMGK

CMOS VIDEO RAM

TlM'NG DIAGRAMS (Continued)
READ TRANSFER CYCLE

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

Wo/DQo
~W7/0Qy

SC

[— IN
SDQo
~SDQy

[—OUT

QSF

Vin
Vie

Vin
Vie

Vi

Viu
Vie

Viy
v".

V‘H
Vi

Vi
Vi

ViH
VIL

ViH
Vi

tere

tras

tep

tesn

tasH

trac

tash tran tasc R
- {~ ROoW X 4~ SAM START ADDRESS
— | ADDRESS o (P)

Ao~Az TAP

twsr trwn

- -
trre
tre ‘—f —l

tris tron ¢
- & (XXX XAXKAK
_ RGOS

tasp =i
_ tesm tREH
toer [
taso

: !TSD—-‘ tSEC—_
tsas , tscr fsc lsce
- 3 4 1
j Inhibit Rising Transient \ Z Z
— tsc P P+1
f
tsos | | tsom tszs
- VALID 5
_ DATA-IN 4
' trap Isca tson
t
- coo " vALID
DATA-OUT

TAP MSB (A7)

Note SE=Vi

m Don't Care

s ungg

ELECTRONICS
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SAMSUNG ELECTRONICS INC L7E D B 7964142 001bbl4 415 EESMGK
KM428C128 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
REAL TIME READ TRANSFER CYCLE

trc
ta tap
— Ve — N tan
RAS N
Vi — 7
tere tc?”
treo in]sn
J— Vi — tcas
CAS v l
w -
1
r~=———IRa0 tRaL =]]
tasr tRan tasc toan

ROW ~  SAM START ADDRESS )
ADDRESS (P)

Ao~A7 TAP
A tamn

|

—— Vi — r
WB/WE Vo —
torm trRe —
tns —t
—_ M — taTH DA NAAAANANNNNNANNANN/
S _i / OGN

twsr tawn

trsn tRFH
VIH -
DSF
Vie —
]»lorvr
Wo/DQo Vi —
~WIDQr
[—"tsco trsi trsp
tsc tscp
sc Vi = \ /
Vi — \ A P P+
Vi —
N " OPEN
I- i — tsca Isca
SDQo tson troo tson
~SDQ;
|_ Von — VALID VALID VALID VALID x VALID
our v — DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT
Previous Row Data New Row Data
Vou TAP MSB (A7)
QsF Vo — ><b

Note SE=V, m Don t Care
w 191
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SAMSUNG ELECTRONICS INC G7E D ER 79b4L42 00Lbb1l5 351 EESMGK
KM428C128 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

SPLIT READ TRANSFER CYCLE

| trp —|

—_ Vi — N tras
RAS N /
Vi — 7
[=— thap tRaL
'U

cAs Vi — X \ tcas / /
Vi — =—taco -

t;

ponf ) bse L
A CR RV AVAVAVAVAVAYAVAVAVAV, AM START NN Y NN N
twsr | tRwh Avhr: TAP
L i

R | L U e
o [

. tRFH N
I—— STH ~—
| |

ose T B e s L U
255 n n+1 N2, 126 127 n+128
(127) (n+128)  (n+129)  (n+130) (254) (255) (n)

sc :'" -

SDQo VoH — o5y 255 n Py 24 125 726 127
~8DQy Vo — (126) (127) {n+128) /\ (n+129) (252) (253) (254) (255)

™

tsap ™ tsop =

oY

QSF Vo = y f
Voo — x. O
Z ZL;ower SAM 0-127

Upper SAM 128-255

m Dont’ Care

Note. SE=V_
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SAMSUNG ELECTRONICS INC b?7E D EN ?9bLu4l42 00Lbblb 298 EESMGK
KM428C128 CMOS VIDEO RAM

TlMlNG DlAGRAMS (Continued)
PSEUDO WRITE TRANSFER CYCLE

.Hb
tans tre
J— Vi — N tar ‘s
RAS Vi — \ )
terp fosn
thco trsh
CAs Vin — -/ \\ toas /
Vi — =
N pem—— tRaD : taaL J]
ASR taan asc Lt —
Vo = XR oo oo KT
- SAM START ADDRESS
o Ao soones Y o o QG000
Ao-A; TAP
twsn trwH
R — Vih —
WB/WE
Vi —
% tris trin
—_ Vin —
DT/OE
Vie —
trsh tFRH
Vin —
DSF Vo —
|
torsr |
=
Wo/0Qo Vo = N OPEN
~W;/DQ; Vo — ,{ tsap tsce |
tsrs tsce tsc tsce
- "\
sc Vin j‘ \ Inhibit Rising Transient \ Z \
vy — | SC A b
tesh tREH tsws
Pt e
— Vin =
SE
Vi — X
tson tsos tson
tspz —]
ViH — tsez p vv.v.v"v v.v.v.v’v’v’v""‘ VALID VALID
™ vi— QBEEGRRLUXANN, osrianm DATAN
50y o
~SDQ;
|_ Vo — 7 vaLID fvauo %
out Vo — _ DATA-OUT DATA-OUT, OPEN
o tean
trop
asF Von — x TAP MSB (A7)
Voo —
Serial Output Data Serial Input Data

m Don't Care
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SAMSUNG ELECTRONICS INC E?E D EE ?9b4l42 001bbLL7 124 EESMGK
KM428C128 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
WRITE TRANSFER CYCLE

tre
tras trp
— Vin — y tar
RAS \ Z
Ve — I~
tcre trcn tosn
trsH
|
= v N 7
Vi —~ ——tRAD—ﬂ ]
t
tasn tRaH tasc IZAL 1
e tean —=
— AV VVYYVVVVYVYY VY
ahe Vi ROW SAM START ADDRESS "’ .’."""“‘. & ”0‘%””0,
Vi — \- ADDRESS - QAAAAAAAAAXAAAAAS
Ao~A; TAP
twsr trwH
—— Vin —
WB/WE
Ve —
tris e
P Vin —
DT/OE
Vi —
tesr tRFH
Vik —
DSF
Vo —
| tus
torr tun
T
Vi — N
Wo/DQo g WM1 N OPEN
~W,/DQy Vu — DATA tsro .
sce
tsas tscr tsc tscp
Vi —
sC " / \ Inhibit Rising Transient Z
Vi — tsc k 7
| tsws
tesA tren
— Vi —
SE v
(S
tSDH
tsos tson tcop t aE—
el &.—T sDg

R T N S R

TAVAN A
SDQo
~SDQ, tron
|_ Vou —
ouT OPEN
Voo —
Vo — '
QsF TAP MSB (A7)
VoL —
Previous —=—— New Row Data
Row Data WMI Data O—Transfer Disable

1—+Transfer Enable
m Don't Care
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SAMSUNG ELECTRONICS INC L?E D EE 7964142 00lbbld 060 EMSMNGK
KmM428C128 CMOS VIDEO RAM

T'M'NG DIAG RAMS {Continued)

SPLIT WRITE TRANSFER CYCLE

tre

t
N Vin — b o
s \ /
Vi — K
trao
tcre - ]
Vie — - toas! L———

chs / \
Vie — taco \ N

BN

trar
tasr tran tasc

r——tcm——
S A% T 2 T
Ao~As TAP

trwn

R || BEKESBEEEOCEEEOSEK
w v W&W@lf
' i—‘ tor. I trrr l tsm "i
oo RIS
e | T e !
R - (o o
‘255 n n+1 n+2 125 126 127 n+128

(127) (n+128)  (n+129)  (n+130) (253) (254) (255) n
© - N/ \
Vi —
SDQg Vie — T255 n n+1 vz \/ 125 126 127 n+128
~SDQr Vi — (127) A in+128) A\ (n+129) /\ (n+130) (253) (254) (255) {n)
tsao —~ tsop
Von — o 7’
QsF x x
Voo — o
Z Z Lower SAM 0-127
Upper SAM 128-255

Don't Care

Note SE=ViL

Phimsuneg -
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SAMSUNG ELECTRONICS INC E7E D WM 79641342 001lbblY TT? EEIMGK
KM428C128 CMOS VIDEO RAM
SERIAL READ CYCLE (SE=Vy)

R Vi —
RAS v — /
trus trin
« R
DT/OE
Vie —
}—t—tscc : tsce : tsce tsce tsce |
sc sC s¢ tsc tsc
l tscp tsce tscp tscp tsce
sc \\/l:? : \ n—2\ n—-1 n n+1 \ ] n+2 |
tsee tsca tsca tsca tsca tsca
tson tson tson tson tson
B v X WRour X 2our N ¥¥Rour K 5%0ur K GlBour X Aour
n-2 n-1 n n+1 n+2

Note. S_E=V|L

SERIAL READ CYCLE (SE Controlled Outputs)

_ Vin — 3
RAS
Vi —
trns THn
Viw —
DT/OE
Vip —
cC tsce tsco tsce tsce |
tsc tsc tsc tsc tsc
Vi — s p
sC v, n-3 _‘/ n-2 [ n-1 j r n n+1 \ r n+2
L —
tsce tsep fsce tsce tscp tsce
e toep ——
— VIH —_—
SE / x
ViL —
Vi —
IN OPEN
'_ Vi — tsca tsca tsca tsca
SDQ
b SD?) , tsom tsez tsea tson tson
Lour Vo = VALID VALID VALID VALID VALID
Vo — DATA QUT DATA-OUT OPEN DATA-OUT DATA-OUT DATA-OUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
@ Don't Care
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SAMSUNG ELECTRONICS INC G7E D ER 79bL4l42 00LbbEO 719 EESMGK

KM428C128 CMOS VIDEO RAM

TIM'NG DIAGRAMS {Continued)
SERIAL WRITE CYCLE (SE Controlled Inputs)

W \t [
o R R R R

toce tsce tsce tsce tsce
tsc toc tsc tsc tsc
c Vin — \ / n-2 n-1 o / n+1 n+2x
Vi — 7
1 1
tece toew tece
tsce bt o tsws tsce !—— ‘sw»«l tsws tacp
d

<

tsen - tsep —=—y
tsws
= Vi T I [E— Sy —
SE SWH t5w|b = ISWH tsw|s WH
Vi — = x == k F

l lse 15— ] l'-—l- tse
tsos tsom tsus tsoH SDS tson
- - =

Vi VALID VALID VALID
" IN v DATA-IN \_DATAIN \ DATAIN
[ -

sba n-2 (n — 1) MASKED n {n+1) MASKED n+2
D 0 | - e | —
~SDQ; sze —= tsze tsze
Ve —
L out o OPEN

VIH -
RAS /
Vi —

trns trn
—  Vm —
DT/QCE
Vi —
p————tsce tscc tsce tscc ™ tsce f
tsc tsc tsc tsc
sc Vi — \ Z n_2 z"n_1 \ n Z n+1 Z
Vv, — 4
* tsom tson tsoH tson
tscp tsce tsce tsce tsce
tsps tsps tsos tsos tsos
SDQo Vin = VALID VALID ’ VALID VALID VALID R
~8DQ; DATA-IN DATA IN DATA-IN DATA IN DATA-IN
Vi — = A 4
n-2 n-—1 n n+1 n+2

Note SE=Vy_

m Don't Care
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