KM428C257

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 :

Parameter. T~ [ v~
RAM access time (trac) 60ns 70ns 80ns
RAM access time (tcac) 15ns 20ns 20ns
RAM cycle time (trc) 110ns 130ns 150ns
RAM page mode cycle (thrc)|  30ns 35ns 40ns
SAM access time (tsca) 16ns 17ns 20ns
SAM cycle time (tscc) 18ns 22ns 25ns
RAM active current 110mA | 100mA 90mA
SAM active current 55mA | 50mA | 45mA

* Fast Page Mode with Extended Data Out

* RAM Read, Write, Read-Modify-Write

* Serial Read (SR) and Serial Write (SW)

* Read / Real time read transfer (RT, RRT)

* Split Read Transfer with Stop Operation (SRT)

* Write and Split Write Transfer with Stop Register
(New and Old Mask), (WT,SWT)

* Block Write (BW), Fiash Write (FLW) and Write-per-Bit
with Masking Operation (New and Old Mask)

* CAS-before-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

* KM428C257 : 60, 70, 80ns

* Plastic 40-Pin 400 mil SOJ

* Plastic 40/44-Pin 400 mil TSOP li
{Forward and Reverse Type)

GENERAL DESCRIPTION

The Samsung KM428C257 is a CMOS 256K x 8 bit Dual
Port DRAM. It consists of a 256K x 8 dynamic random
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 between the
ports.

The RAM array consists of 512 bit rows of 4096 bits.

it operates like a conventional 256K x 8 CMOS DRAM.

The RAM port has a write per bit mask capability.

Data may be written with New and Old Mask. The RAM port
has a Fast Page mode access with Extended Data out, Block
Write and Flash Write capability.

The SAM port consists of eight 512 bit high speed shift
registers that are connected to the RAM array through a
4096 bit data transfer gate. The SAM port has serial read
and write capabilities.

Data may be internally transferred bi-directionally between
the RAM and SAM ports using read, write and programmable
(Stop Register) Split Transfers or normal Read/Write
Transfer.

Refresh is accomplished by familiar DRAM refresh modes.
The KM428C257 supports RAS-only, Hidden, and TAS
-before-RAS refresh for the RAM port. The SAM port does
not require refresh.

All inputs and [/O’s are TTL and CMOS level compatible. All
address lines and data inputs are latched on chip to simplify
system design. The outputs are unlatched to allow greater
system flexibility.
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KM428C257

CMOS VIDEO RAM

PIN DESCRIPTION

SYMBOL TYPE DESCRIPTION

RAS IN Row address strobe. RAS is the control input that latchs row address bits. The
RAM port is placed in standby mode when the RAS control is held "High".

TAS IN Column address strobe. TAS is the control input that latchs column address
bits. CTAS also acts as an output enable for the output buffer on the RAM port.

Address IN Address inputs for the DRAM operation, these inputs are multiplexed and
clocked by RAS and CTAS to select one 16-bit word out of the 262,144
available. 9 row address bits are latched on the falling edge of the row address
strobe (RAS) and the following 9 column address bits are fatched on the falling
edge of the column address strobe (CAS ).

WB/NE IN The WB/WE inputs is a multifunction pin. When WB/WE is "High" at the falling
edge of RAS, during RAM port operation, it is used to write data into the
memory array in the same manner as a standard DRAM. When WB/WE is
"Low" at the falling edge of RAS, during RAM port operation, the W-P-B function
is enabled.

DT/OE IN The DT/OE input is also a multifunction pin. Enables an internal Transfer
operation at the falling edge of RAS when Transfer snable.

DSF IN DSF is used to indicate which special functions (BW, FW, Split Transfer, etc.) are
used for a particular access cycle.

WiDQi IN /OUT Data /O for DRAM access. These pins act as inputs for Mask and register
load cycles, DQ Mask and Column Mask for BW.

sC IN Clock input to the serial address counter and data latch for the SAM register.

QSF ouT QSF indicates which half of the SAM is being accessed. Low if address is
0-~255, High if address is 256~511.

SDQ IN/OUT Serial input and serial output share common 1/O pins. Serial input or output
mode is determined by the most recent read, write or pseudo write transfer
cycle.

SE IN In a serial read cycle, SE is used as an oufput control. When 3E is "High",
serial access is disabled, however, the serial address pointer is still incremented
while SC is clocked.

Vee SUPPLY Power supply

Vss SUPPLY Ground
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KM428C257

CMOS VIDEO RAM

PIN CONFIGURATION (tor VIEWS)

40 Pin 400 mil SOJ
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KM428C257

CMOS VIDEO RAM

BLOCK DIAGRAM
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KM428C257

CMOS VIDEO RAM

FUNCTION TRUTH TABLE

Mnemonic |
CBRS 0 X 0|1 - Stop | - X - - - - | CBR Refresh / Stop
(Note 1,3) (Noted) (Register Set)
CBRN 0 X 1 1 - X - X - - . - CBR Refresh
(Note 1) (No Reset)
CBRR 0 X X| o0 - X - X - - - - | CBR Refresh
{Note 1) (Option Reset)
ROR 1 1 Xi0 - Row - X - - - - |RAS Only Refresh
MWT 1 0 00 X | Row | Tap | WMi - Yes | Use - | Masked Write Transfer
(New / Old)
MSWT 1 0 o1 X Row | Tap | WMi - Yes | Use - Masked Split Write
Transter (New / Old)
RT 1 0 10 X Row | Tap| - - - . - Read Transfer
SRT 1 0 111 X Row | Tap| - - - . - | Split Read Transfer
RWM 1 1 g0 0 Row | Col. | WMi| Data Yes | Use - Read Write (New / Old)
BWM 1 1 0|0 1 Row | Col. | WMi| Col. Yes | yse | Use |Block Write (New /Old)
Mask
FWM A 1 o1 X Row | X | WMi X Yes | Use | Use |Flash Write (New / Okd)
RW 1 1 110 0 Row | Col. | x Data No . - Read Write (No Mask)
BW 1 1 110 | 1 | Row |Col| x Col. No . | Use |Block Write (No Mask)
Mask
LMR 1 1 1] 1 0 Row | X X WMi - |Load| - |Lload(Old)Mask
(Note 2) (Notes) (Note5) Register Cycle
LCR 1 1 141 1 Row | X X Color - . | Load | Load Color Register
{Note6)

X : Don't Care, -:Not Applicable, Tap:SAM Starnt (Column) Address, WMi : Write Mask Data (i=0~7)
RAS only refresh does not reset Stop or LMR functions.

Notes :

(1) CBRS, CBRN and CBRR all perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either CBRS
or CBRN is used to continue to refresh the RAM without clearing any of the options.
(2) After LMR cycle, FLW, MWT, MSWT, RWM and BWM use old mask. (CBRR resets to new mask. Use CBRS or CBRN to

perform CAS- before-RAS refresh while using Old mask)

(3) With CBRS, all SAM operations use Stop Register.
(4) Stop defines the column on which shift out moves to the other half of the SAM.
(5) After LMR, WMi is only changed by the another LMR or CBRR cycle.

(6) The Row that is addressed will be refreshed, but a Row address is not required.
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KM428C257 CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Vss VIN,VOUT 1to +;_0 \Y
Voltage on Vcc Supply Relative to Vss Voo 1 t0+7.0 Y
Storage Temperature Tstg 55 10 + 150 °C
Power Dissipation Po q w
Short Circuit Output Current los 50 mA

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

conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS {Voltage reference to Vss, TA=0 to 70 °C)

L tem Symbot L Mim, “Typ | Max Unit
Supply Voltage Vce 4.5 5.0 5.5 3
Ground Vss 0 0 0 \Y
Input High Voltage VIH 24 - Vee + 1V \
Input Low Voltage ViL -1.0 - 0.8 \'

INPUT/OUTPUT CURRENT (Recommended operating conditions unless otherwise noted.)
ttem Symbol - Min Max Unit
Input Leakage Current (Any Input 0<VIN< Vce +0.5V"1,
all other pins not under test=0 volts,SE=Vcc-0.2V) I -10 10 HA
Output Leakage Current (Data out is disabled,
0V<VouT<Vec) oL -10 10 KA
Output High Voltage Level
(RAM I0H=-2mA, SAM IoH=-2mA) VOH 24 - v
Output Low Voltage Level
(RAM 10L=2mA, SAM I0L=2mA) vou - 04 v
CAPACITANCE (voc =5V, f= 1MHz, TA=25°C)
ftem Symbol Min Max . - Unit
Input Capacitance (Ao~As) Cin 2 6 pF
Input Capacitance (RAS, CAS, WB /AWE,
DT/OE, 5E, SC, DSF) Cne 2 7 PF
Input/Output Capacitance (Wo/DQo~W7/DQ7) Coo 2 7 pF
Input/Output Capacitance (SDQo~SDQ7) Csba 2 7 pF
Output Capacitance (QSF) CasrF 2 7 pF
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KM428C257

CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

{Recommended operating conditions unless otherwise

noted)

s G

Paramieter (RAM Port) T T | Wit
Operating Current™s Standby Icct 110 100 90 mA
(RAS and TAS Cycling @ tRc=min) Active Icc1A 155 140 125 mA
Standby Current Standby lcc2 10 10 10 mA
(RAS ,CAS DT /OE , WB/WE =ViH, DSF = ViL) Active lcc2A 55 | s0 s | m
RAS Only Refresh Current’s Standby locs 100 90 80 mA
(CAS =Vin, RAS Cycling @ trRc=min) Active lccaA 145 130 115 mA
Extended Fast Page Mode Current* Standby loce 80 75 70 mA
(RAS=ViL, CAS Cycling @ tPc=min) Active IcC4A 125 115 105 mA
CAS -Before-RAS Refresh Current*s Standby lccs 90 85 80 mA
(RAS and TAS Cycling @ tRc=min) Active IccsA 135 125 115 mA
Data Transter Current*s Standby Icce 140 125 110 mA
(RAS and CAS Cycling @ tRc=min) Active lcceA 185 165 145 mA
Flash Write Cycle Current Standby lecr 90 85 80 mA
(RAS and CAS Cycling @ tRC=min}) Active Ico7A 135 125 115 mA
Block Write Cycle Current*: Standby lccs 110 | 105 100 mA
(RAS and TAS Cycling @ trRC=min) Active lccaA 155 145 135 mA
Color Register Load or Read Current*s Standby Icce 90 85 80 mA
(RAS and CAS Cycling @ tRc=min) Active 1CC9A 135 125 115 mA

Note+, : Real values dependent on output loading and cycle rates. Specified values are obtained with the output open.
Icc is specified as average current. In lce1, lee3, lec6, Icc7, lee8, lec9 address transition should be changed only
once while RAS=VIL. In lccd address transition should be changed only once while TAS =VIH.

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

* Parameter -6 ‘Notés -
Random read or write cycle time tRC 110
Read-modify-write cycle time tRWC 155 175
Fast page mode cycle time tHPC 30 35
Hyper page mode read-modify-write tPRWC 80 85 90 ns
Access time fromBAS tRAC 60 70 80 ns 3,5,11
Access time fromCAS tcac 15 20 20 ns 3,5,6
Access time from column address tAA 30 35 40 ns 3,11
Access time fromCAS precharge tCPA 35 40 45 ns 3
Write command output buffer turn-off delay | twez 10 15 15 ns
TAS to output in Low-Z tcLz ns
Output buffer turn-off delay {OFF 15 15 0 15 ns
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KM428C257 CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

Parameter . | Symbol [— 2 : 1 . 8. _Unit | Notes
B < | Min | Max Min Max | Min Max
Transition time (rise and fall) tT 3 50 3 50 ! 3 50 ns 2
RAS precharge time tRP 40 50 ‘ 60 ns
RAS pulse width tRAS 60 10K 70 10K 80 10K ns
RAT pulse width (fast page mode) tRASP 60 | 100K 70 | 100K 80 100K ns
RAS hoid time tRSH 15 20 20 ns
CAS hold time tcsH 60 70 80 ns
CAS pulse width tcAS 12 10K 15 10K 20 10K ns
RAT toCAS delay time RCD 20 45 20 50 20 60| ns 56
RAS to column addr. delay time tRAD 15 30 15 35 15 40 ns 11
CAS to RAS precharge time 1CRP 5 5 5 ns
CAS precharge time (CBR counter test) tceT 10 10 10 ns
CAS precharge time (fast page mode) tcp 10 10 10 ns
Qutput hold time from CAS ) tDoH 5 5 5 ns
Row addr. set-up time tasm 0 0 0 ns
Row Addr. hold time tRAH 10 10 10 ns
Column addr. set-up time tasc 0 0 0 ns
Column addr. hold time tCAH 15 15 15 ns
Column addr. hold referenced to RAS AR 50 55 60 ns
Column addr. to RAS lead time tRAL 30 35 40 ns
Read command set-up time tRCS 0 0 0 ns
Read command hold referenced to CAS tRCH 0 0 0 ns
Read command hold referenced to RAS {RRH 0 0 0 ns
Write command hold time tweH 10 15 15 ns
Write command hold referenced to RAS tweR 45 55 60 ns 15
Write command pulse width twp 10 15 15 ns
Write command to RAS lead time tRWL 15 15 20 ns
Write command to CAS lead time towL 15 15 20 ns
Data set-up time tos 0 0 0 ns . 10
Data hold time toH 12 15 15 ns 10
Data hold referenced to RAS toHR 50 55 60 ns 15
Write command set-up time twcs o} 0 0 ns 8
CAS Precharge ro WE Delay(Page Mode) tcPwb 60 65 70 ns
CAS to WE delay tcwp 40 45 45 ns
RAT to WE delay tRWD 85 95 105 ns
Column addr. to WE delay time tawp 55 80 65 ns
CAS set-up time (CBR refresh) fCSR 10 10 10 ns
CAS hold time (CBR refresh) tCHR 10 10 10 ns
RAS precharge toTAS hold time tRPC 10 10 10 ns
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KM428C257 CMOS VIDEO RAM
AC CHAHACTER'ST'CS (Continued)
© Para B Unit| Notes
. LR s _Max | Min | Max :
Access time from output enable 20 20 ns
Qutput enable to data input delay toED 15 15 15 ns
Output buffer turn-off delay from OE toez 0 15 0 15 0 15 ns 7
Output enable command hold time toEH 15 15 15 ns
Data to CAS delay tozc 0 0 0 ns
Data to output enable delay tpzo 0 0 0 ns
Refresh period (512 cycle) {REF 8 8 8 ms
WHB set-up time twsr 0 0 0 ns
WB hold time tRWH 10 10 15 ns
DSF hold time referenced to RAS (ll) tFHR 45 55 60 ns 13
DSF set-up time referenced to RAS tFSR 0 1} 0 ns
DSF hold time referenced to RAS (1) tRFH -10 10 15 ns 13
DSF set-up time referenced to TAS tFsc 0 0 0 ns
DSF hold time referenced to CAS tCFH 10 15 15 ns
Write per bit mask data set-up time tMs 0 0 0 ns
Write per bit mask data hold time tMH 15 15 15 ns
DT high set-up time tTHs 0 0 0 ns
DT high hold time tTHH 10 10 15 ns
DT low set-up time s 0 0 1] ns
DT low hold time tTLH 10 10 15 ns
DT low hold ref. to RAS (real time read transfer) | tRTH 50 60 65 ns
DT low hold ref. to CAS (real time read transfer) | 1CTH 15 20 25 ns
DT onv hold ref. to col. addr. ATH 20 25 30 ns
(real time read transfer)
DT toRAS precharge time {TRP 40 50 60 ns
DT precharge time tre 20 20 20 ns
RAS to first SC delay (read transfer) tRSD 60 70 80 ns
TAS 1o first SC delay (read transfer) tcso 25 30 35 ns
Col. Addr. to first SC delay (read transfer) 1asp 30 35 40 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time (read transfer) trsb 10 10 15 ns
Last SC to RAS set-up time (serial input) tsRs 30 30 30 ns
RAS to first SC delay time (serial input) tsrD 20 20 25 ns
RAS to serial input delay time tsDD 30 40 50 ns
Serial output buffer turn-off delay from RAS tspz 10 30 10 30 10 35 ns 7
Serial input to first SC delay time tszs 0 0 0 ns
SC cycle time tscc 18 22 25 ns
SC pulse width (SC high time) tsc 6 7 7 ns 14
PSinsung "’
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KM428C257

CMOS VIDEO RAM

AC CHARACTERISTICS (continueq)
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Parameter Symbot “Min | Max Min Max | Min | Max Unit | Notes

SC precharge (SC low time) tscp 6 7 7 ns

Access time from SC tsca 15 17 20 ns 4
Serial output hold time from SC tSOH ns

Serial input set-up time tsDS 0 ns

Serial input hold time tSDH 10 15 15 ns

Access time from SE tSEA 15 17 20 ns 4
SE pulse width 1SE 20 20 25 ns

SE precharge time tsep 20 20 25 ns

Serial output turn-off from SE tsEz 0 15 0 15 15 ns 7
Serial input to SE delay time tsze 1] 0 ns

Serial write enable set-up time tsws 0 0 ns

Serial write enable hold time tswH 10 15 15 ns

Serial write disable set-up time tswis 0 0 0 ns

Serial write disable hold time tswiH 10 15 15 ns .

Split transfer set-up time tsTs 20 25 25 ns

Split transfer hold time tsTH 20 25 25 ns
SC-QSF delay time tsap 20 25 25 ns
DT-QSF delay time trap 20 25 25 ns
RAS-QSF delay time tRQD 60 70 80 ns

CAS -QSF delay time tcap 20 35 40 ns

DOT/OE high pulse width toEP 10 10 10 ns

DT/OE high hold time from TAS high tOEHT 10 10 10 ns

OE to high set-up time tocH 10 10 10 ns
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KM428C257

CMOS VIDEO RAM

NOTES

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

2. ViH(min) and ViL(max) are reference levels for measuring

Transition times are measured

-

timing of input signals.
between Vii(min) and ViL{(max), and are assumed to be 5ns
for all input signals.

Input signal transition from OV to 3V for AC timing.

3. RAM port outputs are measured with a load equivalent to 1
TTL load and 50pF.

DouT comparator level:VOH/VOL=2.0V / 0.8V

4. SAM port outputs are measured with a load equivalent to 1
TTL load and 30pF.

Dout comparator level: VoH/VoL= 2.0/0.8V.

5. Operation within the tRcb{max) fimit insures that tRac(max)
can be met. The tRcD(max) is specified as a reference
point only: If tRCD is greater than the specified tRCD(max)
limit, then access time is controlled exclusively by tCAC.

6. Assumes that tRCD2tRCD(max).

7.The parameters, tOFF(max), toEz(max), and tsbz(max)
define the time at which the output achieves the open
circuit condition and are not referenced to VOH or VoL.

8.twcs, tRwD, tcwp and tAwD are nonrestrictive operating
parameters. They are included in the data sheet as
electrical characteristics only. If twcs>twes(min) the cycle
is an early write cycle and the data out pin will remain high
impedance for the duration of the cycle. If tcwbptcwp(min)
and tRwD2trRwD(min) and tawp=tawn(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
conditions are satisfied, the condition of the data out is
indeterminate.

9. Either tRCH or tRRH must be satisfied for a read cycle.

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

11. Operation within the tRAD(max) limit insured that
tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified
tRAD(max) limit, then access time is controlled by taa.

12. During power-up RAS and DT/OE must be held High or
Track with Vce. After power-up, initial status of chip is
described below.

_PINorREGISTER | STATU:

QSF Hi-Z

Color Register Don't Care
Write Mask Register Don't Care
Tap Pointer Invalid

Stop Register Default Case
WiDQi Hi-Z

SAM Port Input Mode
SDQi Hi-Z

13. Operating input condition :

Input pulse levels are from 0.0V to 3.0Volts.
All timing measurements are referenced from ViL (max)
and VIH (min) with transition time = 5.0ns

14. Assume tT = 3ns.

15. twcR, tDHR are referenced to tRAD (max).
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KM428C257

CMOS VIDEO RAM

DEVICE OPERATIONS

The KM428C257 contains 2,097,152 memory locations.
Eighteen address bits are required to address a particular
8bit word in the memory array. Since the KM428C257 has
only 9 address input pins, time multiplexed 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 KM428C257 begins by strobing in a valid
row address with RAS while CAS remains high. Then the
address on the 9 address input pins are changed from a row
address to a column address and are strobed in by CAS.
This is the beginning of any KM428C257 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 relationship. The cycle is terminated when both RAS
and CTAS have retumned to the high state. Another cycle can
be initiated after RAS remains high long enough to satisfy the
RAS precharge time (tre) requirement.

RAS and TAS 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 operation and
data integrity. Once a cycle is initiated by bringing RAS low,
it must not be aborted prior to satisfying the minimum RAS
and CTAS pulse widths, In addition, a new cycle must not
begin until the minimum RAS precharge time, tRP, has been
satistied. Once a cycle begins, internal clocks and other
circuits within the KM428C257 begin a complex sequence
of events. If the sequence is broken by violating minimum
timing requirement, loss of data integrity can occur.

RAM Read

A RAM 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 TAS and on
the valid column address transition.

If CAS goes low before tRcD(max) and if the column address
is valid before tRAD (max) then the access time to valid data
is specified by trRac (min). However, if CAS goes low after
tRCD (max) or the column address becomes valid after tRAD
(max), access is specified by tCAC or taa.

The KM428C257 has common data I/O pins. The DT/OE
has been provided so the output buffer can be precisely
controlled. For data to appear at the outputs, DT/OE must be
low for the period of time defined by toea.

Extended Data Out

In the conventional RAM read cycle, DouT buffer is designed
to make turn-off by the rising edge of CAS even though OE is
to be low. But the KM428C257 can be improved the cycle
time of Fast Page mode (tHpPc) than existed using new
scheme to not disable by the rising edge of TAS. This is
called " Extended Data Out (or Hyper Page) mode" , which
makes valid data during CAS high period.This mode can be
performed in any RAM Fast page cycle. To disable Dour is
achieved respectively during write cycle, DT/OE=high period,
and also after toti time determined by lately disable one of two
risingedge of RAS/CAS or if OE=L,CAS= H,WE=L after twez.
If write cycle is available, Data buffer is designed to turn-off
before enabling by CAS when Read cycle is performed
again. What the output buffer is disabled during DT/OE=high
is to use Bank selection in the frame buffer memory using
common I/O line. Read , write and read-modify write cycles
are available during the Extended data out mode.

RS T\

Read
(©F)

Read Wirite Read
NN\

toEHC es|
toeR / i

[
tOCH

= :%f“’f*

. l l ]
Ao -As  Row )@{ Col. (A) Col. (B)@(Col. ©) Col. (D))@d'cm. W
tmlcl—t: tcPA toez tOEA
tOEA tDOH-»
WEANE ‘ ‘
/ {CAG l—— toFF (CAS )
1oH [+—* toFF (RAS)
s tAA l-—» !
Wo/DQ —
~v(\)/7/Dc(;7 ~ Hi-z— _E 7

Il | _I

I Data Out

Data In Data Out

Figure 1. Extended Data Output Example
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New Masked Write Per Bit

The New Masked Write cycle is achieved by maintaining
CAS high and WB/WE low at the falling edge of RAS. The
mask data on the Wo/DQo ~ W7/DQ7 pins are latched into
the write mask register at the falling edge of RAS. When the
mask data is low, writing is inhibited into the RAM which is
remained without changes. When the mask data is high,
data is written into the RAM. The mask data is valid for only
one cycle, defined by an active RAS period. Mask data
must be provided in every write cycle that a masking
operation is desired.

(Continued)

The Early Write cycle is achieved by WB/WE low before
TAS falling and the Late Write cycle is achieved by WB/WE
high before TAS falling. During the Early or Late Write
cycle, input data through Wo/DQo ~ W7/DQ7 must meet the
set-up and hold time at the falling edge of TAS or WB/WE.
When WB/WE. is high at the falling edge of RAS, no
operation masking is performed.

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

Load Mask Register (LMR)

The Load Mask Register operation loads the data present on
the Wi/DQi pins into the Mask data Register at the falling
edge of CAS or WB/WE. The LMR cycle is performed if
DSF high, WB/WE high at the falling edge of RAS and DSF
low at the CAS failing edge . If an LMR is done the
KM428C257 is set to old masked write mode.

Old Masked Write Per Bit

This mode is enabled through Load Mask Register (LMR)
cycle. If an LMR is done, all Masked Write are Old Masked
Write per Bit and I/O mask data will be provided by the
Mask Data Register (see figure 3) The masked data is
applied in the same manner as inNew Masked write-prt-bit
mode. Masked Data Register's content is changed by the
another LMR. To reset the device back to the New Masked
Write mode, CBRR (CBR refresh with option reset) cycle
must be performed. After Power-up, The KM428C257
initialized in the New Masked Write Mode.

RAS - |' CAS DT/OE .. . WBARE wyDQl FUNCTION
‘ H ! H H . WRITE ENABLE
—\_ ; | 1 ! WRITE ENABLE
: H H L
0 | INHIBIT WRITE
EARLY WRITE LATE WRITE

wwe N\ / \

eAs N/
S

tMS |—n{ |a—»( tMH DS je—» i tou
i %
/oo 22
Mask Data Valid Data-in
Mask Data - In RAS Falling
Valid Data - In CAS Falling

n___ /
N/ N/

le—>| |e—» IMH tosr_. le—sj tOH

W

Mask Data Valid Data-in
Mask Data - In RAS Falling
Valid Data - In WB/WE Falling

Figure 2. New Masked Write Cycle Example 1 (Early Write & Late Write)
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(Continued)

Power-u|
CBRE} New Mask Mode

L
CBRR }~

R N

New Masked
Write

oF N\ /T

A
WEWE 00 2 \

(New Masked Write Example)

Wo/DQo )
Wiy o Hi-2— 3 X77K 2 Y7
Stored  Mask Data Write Stored
Data Register Input Data
(1] 1] T 0]
|1 ] | o] fobs 1]
[0 0] 1] 0]
o o
1 [ ot 0—- 1]
I E] i I
Lt 1 10 0
L ffofe b 1]
Before After

Load Old Masked
F_ Mask Fiegister/_\ Write

~
n_/ n_/

/N

Mask Data  Stored Write Stored
Register Data Input Data

Kl

| 0]

| O]

L1

| 0|

L1

L1

L O

Before After
(Old Masked Write Example)

Figure 3. New Masked Write Cycle and Old Masked Write Cycle Example 2.

Fast Page Mode

Fast page mode cycle reads/writes the data of the same row
address at high speed by toggling CAS while RAS is low.

In this cycle, read, write, read-modify-write and block write
cycles can be mixed. In one RAS cycel, 512 word memory
cells of the same row address can be accessed. While RAS
is held low to maintain the row address, TAS is cycled to
strobe in additional column address.  This eliminates the
time required to set up and strobe sequential row address for
the same page.

Load Color Register (LCR)

A Load Color Register cycle is performed by keeping DSF
high on the both the falling edge of RAS and CAS. Color
data is loaded on the falling of the CAS (early write) or WE
(delayed write) via the Wo/DQo~W7/DQr pins. This data is
used in Block Write and Flash Write cycies and remains
unchanged untif the next Load Color Register cycle.

Block Wirte

In Block Write cycle, four adjacent column location can be
written simultaneously with the same data, resulting in fast
screen fills of the same color.

First, the internal 8-bit Color Register must be loaded with
the data to be written by performing a Load Color Register
(LCR) cycle. When a Block Write cycle is performed, each
bit of the Color Register is written into four adjacent location
of the same row of each corresponding bit plane (8).

This result in a total of 32-bits being written in single Block
Write cycle compared to 8-bits in a normal Write cycle.

The Block Write cycle is performed if DSF is low on the
falling edge of RAS and high on the falling edge of TAS.
Address Lines: The row address is latched on the falling
edge of RAS.

Since four bits are being written at a time, when the
minimum is increment required for the column address is
four. Therefore, when the column address is latched on the
falling edge of CAS, the 2LSBs, Ao and A1 are ignored and
only bits(A2~Ag) are used to define the location of the first bit
out of the four to be written.

Data Lines: On the falling edge of CAS, the data on the
Wo/DQo ~ W3/DQ3 pins provided column mask data. This
is, for each of the four bits in all 8-bit-plane, writing of Color
Register contents can be inhibited.
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For example, if Wo/DQo = 1 and W1/DQ1 = 0, then the Color
Register contents will be written into the first bit out of the
tour, but the second remains unchanged. Fig. 4 shows the
correspondence of each data line to the column mask bits.

Masked Block Write (MBW)

A Masked Block Write cycle is identical to a New Mask
Write-per-bit cycle except that each of the 8-bit planes being
masked is operating on 4-column locations instead of one.
To perform a Masked Block Write cycle, both DSF and
WB/WE must be low at the falling edge of CAS. Mask data
is latched into the device via the Wo/DQo~W7/DQ7 pins one
fallng edge of RAS and needs to be re-entered for ever new
RAS cycle.

Flash Write

The Flash Write cycle is a way of writing each bit of the
Color Register into the whole row (512 column)
simuitaneously. This function is used for fast screen clear
or background color change. 512 columns in each bit plane
are written, for a total of 4096 bits (512 x 8 bit planes) in one
cycle. While this cycle writes significantly more data than
the Block Write cycle, it is also less selective.

It WBTWE is low and DSF is high on the falling edge of RAS,
a Flash Write cycle is performed. Also on this edge, the
data present on the Wi/DQi pins is used as mask data and
needs to be provided for every Flash Write cycle. A Load
Color Register cycie must have been performed before
initiating a Flash Write cycle.

Data Output

The KM428C257 has three state output buffers controlied by
DT/OE, CAS and RAS, WB/WE. If DT /OE is high when
CAS and RAS are low, the output state is in high impedance
(High-2). In any cycle, the output goes low iow
impendance state from the first CAS falling edge.  Invalid
data may bepresent at the output during the time after tcLz
and before the valid data appears at the output. The timing
parameters $CAC, tRAC, and tAA specify when the valid data
will be present at the output. The valid data remains at the
output until TAS returns high. This true even if a new RAS
cycle occurs (as in hidden refresh). Each of the
KM428C257 operating cycles is listed below after the
corresponding output state produced by the cycle.
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+ /

01 2 13 Wo/DQo
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Figure 4. Block Write Scheme
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14. Col. Memory Cell of A Flow\

&S l |
Wo/DQo
Column Mask W1/DQ1
Data W2/DQ2 X: Unchanged Memory Cell
Wa/DQ3
\ RAS /O Mask Data
LCR Cycle : Color Register
Wo/DQo ~ W+/DQr
2M VRAM BW Timing (Early Write) 2M VRAM BW Timing (Late Write)
RAS y —
CAS WBP / /S WBP \ ) \ /S
Enable twcs Enable —tow,
wBWE 22K ] )%t L7725 /7ZZ  72X] N4 N L
osr Dl T || G . o || L || T ||
MSM [e—eitun tog e HtDH tDS}"IL—'thH tms| tmH tos ton tos toH
Wo/DQo~ ;
W7/DQ7 o Address Address Vo Address Address
Mask Mask Mask Mask Mask Mask
Figure 5. Block Write Example and Timing
Refresh An internal refresh operation automatically occurs. The

The data in the KM428C257 is stored as a charge on a tiny
capacitor within each memory cell. Due to leakage the
data may be lost over 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 4096 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 TAS remains high. This cycle
must be repeated for each of the 512 row address(Ao ~ As).

CAS-Before-RATS Refresh : The KM428C257 has TAS -
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 (tcsn) before RAS goes low the
on-chip refresh circuitry is enabled.

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.

The KM428C257 has a 3 type TAS -before-RAT refresh
operation; CBRR, CBRN, CBRS. CBRR (CBR Refresh with
option reset) is set if DSF low at the RAS falling edge. This
mode initiates to change from old masked write to new
masked write cycle, and reset stop register to default value.
CBRN (CBR Refresh without reset) is set if DSF high when
WB/WE is high at the RAS falling edge and simply do only
refresh operation. CBRS (CBR Refresh with stop register
set) cycle is set if DSF high when WB/WE is low and this
mode is to set stop register's value.

Hidden Refresh :A hidden refresh cycle may be performed
while maintaining the latest valid data at the output by
extending the CAS active time and cycling RAS. The
KM428C257 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cycle.
The refresh row address is the provided by the on-chip
refresh address counter.
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Other Refresh Methods: It is also possible to refresh the
KM428C257 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 applications 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.

(Continued)

Transfer Operation

Transfer operations are initiated when DT/OE is low at the
falling edge of RAS. The state of WB/WE When RAS goes
low indicates the direction of transfer. (to or from DRAM) and
DSF pin is used to designated the proper transfer mode like
normal and Split Transfer. Each of the transfer cycle
described is the truth table of transfer operation (Table 2.)

Read Transfer (RT)

The Read Transfer operation is set if DT/OE is low, WB/WE
is high, and DSF is low when RAS goes low.  The row
address bits in the read transfer cycle indicate which eight
512 bit DRAM row portion are transferred to the eight SAM
data registers. The column address bits indicate the start
address of the SAM registers when SAM data read operation
is performed.  If MSB bit of column address is low during
Read transfer operation, the QSF state will be set low and
this indicates the start address of SAM register is present at
the lower half of SAM port. (If As is high, QSF will be high
meaning that the start address is in upper half) Read
Transfer may be achieved in two ways. If the transfer is to
be synchronized with the SC, DT/OE is taken high after CAS
goes low.

This is usually called "Real Time Read Transfer". Note that
the rising edge of DT/OE must be synchronized with the
rising edge of SC (tTsL / tTsD) to retain the continuity of serial
read data output. If the tansfer does not have to be
synchronized with SC, DT/OE may go high before CAS goes
low and the actual data transfer will be timed internally.

Masked write Transfer (MWT)

Masked write transfer is initiated if DT/OE, WB/WE and DSF
are low when RAS goes low. This enables data of SAM

Table 2. Truth Table for Transfer Operation

register (512bit) to be transferred to the selected row in the
DRAM array. Masking is selscted by latching Wi/DQi
(i=0~7) inputs when RAS goes low.

The column address defines the start address of serial input
and its MSB (As) defines QSF level. If Aa is low, the QSF
will be low level to designate that the start address is in
positioned in the lower half of SAM. (For As=high, the QSF
will be high and indicates that the start address will be
positioned is the upper half of SAM) After write transfer
cycle is completed, SAM port is set to input mode.

Split Read Transfer (SRT)

In a graphic system, if data has to be transferred from DRAM
to SAM while in the middie of a display line, the only way to
do this seamlessly is by performing a Real Time Read
Transfer cycle. However, this cycle has many critical timing
restrictions (between SC, DT/OE, RAS and TAS ) because
the transfer has to be occurred at the first rising edge of
DT/OE.

The Split Read Transfer cycle eliminates the need for this
critical transfer timing, thereby simplifying system design.
This is accomplished by dividing the SAM port into 2 halves
of 256 bits each. A Split Read Transfer loads only the lower
or upper half. Since transfer timing is controlled internally,
there is no timing restriction between DT/OE and RAS, CAS,
sC.

A normal Read Transfer cycle must be excuted before
performing a Split Read Transfer to set the state of QSF. A
Split Read Transfer cycle is begun by keeping DSF and
WEB/WE high and DT/OE low at the falling edge of RAS.

Address : The row address is latched on the falling edge of
RAS. The column address defined by (Ao ~ A7) defines the
starting address of the SAM port from which data will begin
shifting out. Column address pin As is a "Don't Care".

The QSF pin indicates which SAM half is shifting out serial
data (O=Lower, 1=Upper). A split Read Transfer will load
data into the other half. The state of the QSF output
changes when ths SAM address counter reaches a split
SAM boundary {e.g. 255th or 51 1th bit).

_ RAS Faling Edge . | “Transfer | |Transfer|  SAM Port
CAS UT/O'E]ws/wei DSF { - BE . Direction " | Data Bit Mode
H L i H L |+ | Read Transter RAM -+ SAM | 512x8 . Input —= Output
H L L L . Masked Write Transfer SAM -*» RAM | 512x8 | Output — Input
H L H i H ! - Split Read Transfer RAM *»SAM | 256x8 Not Changed
H L L 3 H E . Masked Split Write Transfer| SAM > RAM | 256 x8 Not Changed
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Example of SRT applications are shown in Fig. 6 through
Fig. 10.

The normal usage of Split Read Transfer cycle is described
in Fig. 6. When Read Transfer cycle is executed, data from
x1 row address is fully transferred to the SAM port and Serial
Read is started from O (Tap address). If SRT is performed
while data is being serially read from lower half SAM, data
from x2 row address is transferred to upper haif SAM. The
Tap address of SRT is loaded after the boundary location of
lower half SAM (255th SC) is accessed and the QSF state is
changed into high level at the rising edge of 255th SC. Note
that in this case "0+256" Tap address instead of "0" is
loaded. The another example of SRT cycle is described in
Fig. 7. When Serial Read is performed after executing RT
and SRT in succession the data access by first SC is the
data of RT Tap address. Serial data access from the
starting address given by SRT cycle is performed after the
data of RT to lower boundary (255th SC) is completed. Fig.
8 and Fig. 9 are example of abnormal SRT cycle.

If SAT1 and SRT2 are performed insuccession before
accessing the boundary like Fig. 8, the data transferred by
SRT2 overwrite the data transferred by SRT1, so that data
followed by SRT? wili be remain in the upper half SAM. The
Serial Read #*er lowear boundary 255th SC is started from
the starting address given b SRT2 cycle.

(Continued)

The Fig. 9. indicates that SRT cycle is not performed until
Serial Read is completed to the boundary location 511.

In this case, the internal serial counter is designed to
designate 0" address after boundary 511, therefore
accessed data from O address corresponds to the old data
transferred by RT. Note that there is not allowed period of
SRT cycle. Since a SRT cycle must be ended before tsTH
and started after tsTs, a spiit transfer is not allowed during
tsTH+tsTS (See Fig. 10). This is also true in Masked Split
Write Transfer. A Split Read Transfer does not change the
direction of the SAM /O port.

Masked Split Write Transfer (MSWT)

This transfer function is very similar to the SRT except the
data transfer direction is from RAM to SAM. MSWT is
enabled if DT/OE low, WB/WE low, and DSF high when
RAS goes low. The bit masking of this cycle is the same as
that of MWT(Masked Write Transfer) and the SAM port
direction is not changed by performing MSWT. And the
column address is latched in as the start address of SAM
port and the MSB (Asg) is a "Don't care”.  The example of
MSWT is described in fig. 11.  The opening cycle MWT is
needed before MSWT can be performed.

RAS \ RT/ \SRT/ \SRT/

i
|
I
|

|
| \_/

| .
CAS /| \_/
|
no-pe _ Xx1X o ! Xx2X_q(As=Dont Care) __ Xx2 X256 (As= Don't Car)
1 T T
I | |
QsF \ N\ l \—|———|
o 255\{\256 511 0
© N/ NN
| | I
x1 x2 x3 x4 | x1 x2 x3 x4 | x1 x2 x3 x4 |
i | 0 | LI I 1 0 |
AlBic|D | AlBic|D| |Al=> | |a|B[c|D |
| | | 255 | L gss |
AlBC D l Alelcl o H 256 BEEEE H 56 |
i e | ="l s 511 1
RAM | RAM SAM | RAM  SAM |
x! Row Data Full Transfer |  Upper SAM: | Upper SAM: ‘
| Half Transfer (x2 Row Data) | Serial Read (x2 Row Data) |
I Lower SAM : ] Lower SAM : |

Serial Read (x1 Row Data)

Half Transfer (x2 Row Data)

Figure 6. Split Read Transfer Normal Usage
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| |
. S |
ro-as_ Xx1Xo ‘ Xx2)X_0 (As = Don't Cire)

QsF \\i\ I

T~ 0 1
|

CAS

\ SRT /
/

0+266

I
SC I JAVANENAVAVA
f f -
x1 x2 x3 x4 ! x1 x2 x3 x4 | |
| 0 | 0 | 0
AlB[c[o ' Alslc|p| [al=> | ‘:> |
ggg | L 255 | L_| 255 [ ggg
Al B D] I alelclo H 26 | H 256 | H iy
511 : 511 ; 511 } 511
RAM  SAM I RAM SAM | SAM | SAM
x1 Row Data Full Transfer | Upper SAM: | Upper SAM: | Upper SAM:
| Half Transfer (x2 Row Data) | No Operation | Serial Read
| Lower SAM: | Lower SAM: | (x2Row Data)
No Operation Serial Read (xi Row Data) Lower SAM:
No Operation

Figure 7. Split Read Transfer Normal Usage

RAS \ RT / | \ sRT1/ \ srr2 /

|
I I
w T\ /7] \_/ /T
Ao ~As :)@( 0 ; WY1 (As = Don't Care) )@( Yz {As = Don't Carai)
I |

QSF \ l

| I
x1 x2 x3 | X1 x2 x3 x1 x2 x3 |
= 0 | I 0 0 | 0
AlBlC A= Alslc| |A|==
AlBIC ggg : L1 255 255 } 255
2 256 256
REE L [W[ele H 56 REE |
EI:I—_—"’> 511 | L — 511 st | 511
RAM SAM | RAM SAM RAM SAM | SAM
x1 Row Data Full Transfer | Upper SAM: Upper SAM: | Upper SAM:
| Half Transfer (x2 Row) Half Transfer (x3 Row) | Serial Read
) Lower SAM: Lower SAM: v {x3 Row)
Serial Read (x1 Row) Serial Read (x1 Row) Lower SAM:
No Operation

Figure 8. Split Read Transfer Abnormal Usage (Case 1)
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4 !
RAS RT | SRT i i
! | |
oAs \__/ | _/ ! 1
| | |
t — t
Ao ~As 1 {As = Don't Gare
XK XX s ,
| | |
QsF \ ' \ |
i 16 255*Y1+256 5111 0
s WAWAW WAWANANS
! | |
x1 x2 x3 | x1 x2 x3 ! |
i | 0 | 0 J 0
AlBjc | alBlc| A== =
| =ER z A=
256 256
A'lByC A'lB'|C
[ | I H | —> | H
——1J | _— 511 | 511 | 511
RAM | RAM  SAM | SAM | SAM
x1 Row Data Full Transfer l Upper SAM : I Upper SAM : I Upper SAM :
| Halt Transfer (@ Row) | Serial Read (x2 Row) | NoOperation
| Lower SAM : | Lower SAM : | Lower SAM:
| Serial Read {(xt Row) l No Operation | Serial Read
{x1 Row)
Figure 9. Split Read Transfer Abnormal Usage (Case 2)
QSF X X
|_ tsTH | tsTs tsTH | tsTs
L | | |
T Nt T Nt
Allowed Period Allowed Period Allowed Period Allowed Period Allowed Period

Figure 10. Split Transfer Cycle Limitation Period
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RAS \ mwt /

SWT | SWT

CAS /

N

ro-ns_ XxX o Xo2)X 0 (s = Dont Gare) _ Xx2 X256 (s = Don't Care)
R T T

QSF \ /

4

255 256

s VAN AVANVAWAV AWANEENAY AN

<\ |

511 | 0 255 ;0+256

SAM Port : Input Mode Setting

|
! | |
| X1 x2 x3 | X1 x2 x3 x4 x1 x2 x3 x4 |
| 0
| ABIC | [E E|{B|{C|D G |
| | = |
I A B|c|D | FlB|c|ol |F |
| I | 511, e P :
RAM SAM l RAM : RAM SAM | RAM SAM [
Non Mask : Full Transfer | Upper SAM: Upper SAM: Serial Writs | Upper SAM: Half Transfer |
Mask :(gf:?sf?;\ﬂ Ecljsatblel ol No Operation Lower SAM : Half Transfer| Lower SAM : Serial Write |
pu ¢ to Inpu Lower SAM :
Mode Switch) | Serial Write f I
| I

Figure 11. Masked Split Write Transfer Normal Usage

Programmable Split SAM

In split SAM mode, SAM is divided into the lower half and
the upper half.  After the last address of each haif SAM
(255 or 511} is accessed, the access will be changed one
half of the SAM 1o the other half (at the ioaded Tap address).
This last address is called stop point.

This KM428C257 offers user-programables Stop Point. The
Stop Points and size of the resulting partitions are shown in
table 3. The Stop Points are set by performing CBRS
cycle. The CBRS cycle's condition is WB/WE low, DSF high
at the falling edge of RAS in CBR cycle and the Stop Point is
determined by row address entering at this time. The Stop
Point will not become valid until a SRT cycle is done.

The Stop Point do not effect to SAM in normal RT, RRT
cycle.

In Fig. 12, programmable split SAM operation is shown. If a
SRT cycle was done before the partition boundary (383), the
access will jump to the Tap address (70) of the next half.
Otherwise, the access will continue in the same half until a
SRT occures or the SAM half boundary (255, 511). Note
that the Stop Point may be changed at any time by
performing another CBRS, and new Stop Point will not be
valid until a SRT is performed. CBRR is a CBR cycle with
DSF low at the falling edge of RAS. The CBRR will take
effect immediately; it does not require a SRT to become
active valid.

Table 3. Stop Point Setting Address

Stop Register = Store the Address of Serial Access
Use on the Split Transfer Cycle
Stop Pointer Set — CBRS Cycle
Number Stop Point Setting Address
Stop Points | Partition
/ Half As| A7| As | As | Aa | Aa~Ao
1 (Ix256x2 | X | 1] 111 X
2 (2x128)x2 X0 1i1]1 X
4 (4x64)x2 X[0]O0o}11]1 X
8 (8x32)x2 X[0]0o[0]1 X
16 (16x16)x2 X/o6/ojo]o X
T (TxWidth)x2 Other Case = Inhibit

Stop Address = (i + Width)- 1 (i=0----T+ 1)
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CBRS RT SRT No Spiit Transfer shr
ms . L W/ \ [
s W —\__J

(001111111) =2 Stop Point / Half

Ao~ As Bz mm%mm s L) Z

weavE \_[ \\

oo 22222222 | BT/ L/ \
psF [\ / \
' sp sp sp
s PNV
QSF Previous Value Yosrasz}| = Yo ae2ea} 7o} 7:}[= {rer)(rze)(r2a} — {eo1)ese)eso)esefoss uss ]z
SDQo
~SDQr / \ [
Start Addr. *SP: Stop Point
(351)
0 70 127 255 256 383 455 511
3
Tap=70
Tap = 455

Figure 12. Stop Register Timing
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TIMING DIAGRAMS
READ CYCLE
= \ (-
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tFSR tRFH
ose o ik .
l—’l 1OEA—
D20
N w Y — =
Wo/DQo- N le—toEZ—»]
WrDQ7
|— ouT xgi‘ ) OPEN Ltm@( Valid Data-out —

: Don't Care

@ - ?:“ y 84
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KM428C257 CMOS VIDEO RAM

READ MASK/COLOR REGISTER CYCLE

VIH -
Vi -

1
tRCO

tcrp

ViH -

CAS viL - - \ - / / \—
tasA 1RAH H

Ao-As x:t’ ) %{ Row Address W //////////////////////////////%,
DT/OE x:r 7 7//% Hm{ R
V twsA | | trwn tRos ] trow
e \
33 EE e

Wo/DQo VOH - . .
-W7/DQ7 VoL - g% 2 Valid Output >—

——1CLZ—»

"1 2 [ Function
0 | Maskdata | Read Mask Register Cycle
1 | Color data | Read Color Register Cycle

: Don't Care
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KM428C257 : CMOS VIDEO RAM

FAST PAGE MODE READ CYCLE (Extended Data Out)

s TN - A\
VI - "lcj” <—lﬂcDi—br—lCAS—b —1CP- o tcAs: (—ICP—» —ICAS 0
CAS viL - _/r ‘_WAD_..IH \ \ / \r . J/ \ 1 /
o 0 DU e WK ot i YO e YD e D0 )
wr " T 7
) ) ey toc toerc -3
voe w7 || "l AEERN
T
o5t o 'W//////////{//////////////////////////////{//////////////ﬁ///
V S fl i e BILCS
J—OUT vg:': — ’?(Q ﬁ@( % >—@(K Valid Data(C) >—
~WI/_DQ|; .- o Valid Data(A; -

ViL -

: Don't Care
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KM428C257 CMOS VIDEO RAM

TRUTH TABLE FOR WRITE CYCLE,

Normal write 1 0 X 0 Write Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No I/O Mask)s 1 0 X 1 Column Mask
Masked Block Writes 0 0 Write Mask 1 Column Mask
Masked Flash Write 0 1 Write Mask X X

Load Mask Data Registerz 1 1 X 1] Write Mask Data
Load Color Register 1 1 X 1 Color Data

Note :
1) Reference truth table to determine the input signal states of *1, *2, *3, *4, and *5 for the write cycle timing diagram, on the
following page.
2) Old Mask data load
3) On the Masked Flash Write cycle, all the signal inputs are don't care condition except RAS at the falling edge of TAS .
4) Function tabie for Old Mask and New Mask

0 x Write using mask register data
YES (Old Mask Data)
LMR 1 X Non Masked Write
£ Cycle Write using New Mask Data
xecuted ) Mask WiIDQi=0 Write Disable
No WiDQi=1 Write Enable
1 X Non Masked Write
X : Don't Care
5) Function Table for Block Write Column Mask
a A .mcu WiDQi=1 .
Wo/DQo Color Register Data
0 0
0 1 W1/DQ1 No Change the are Write to the
1 0 W2/DQ2 Internal Data Corresponding Column
1 1 W3/DQ3 Address Location

= :
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KM428C257 CMOS VIDEO RAM

o T _ m =

Sy 2 R N G N
Y e iyt
oo 7 = 7 %"

Y = o Dan
I 70 — @fJ I

Note : In Block Write cycle, only Column Address A2~As are used.

: Dont Care

@ 88
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KM428C257 CMOS VIDEO RAM
LATE WRITE CYCLE
S \ /
:
t——{RAD tRAL
AD-AB \\;::j ' %( Row Address ]@(‘ Column Address %ﬂ
towl
v ) N
LN L 10EH
Vi - 727 { ' F.'W
DT/OE viL - -toez—»
> W T8> YO ik
v TR Yy :
Wo/DQo-
w7/DQ7
LOUT 32[‘ OPEN

Note : In Block Write cycle, only Column Address A2~As are used.

: Don't Care

s ung

ELECTRONICS
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KM428C257

CMOS VIDEO RAM

READ-WRITE/READ-MODIFY-WRITE CYCLE

Ao-~As

WB/WE

DT/OE

DSF

Wo/DQo-~
W7/DQ7

L ouT

VIH
ViL

VIH
ViL

ViH
ViL

ViH
ViL

ViH
ViL

VIH -

ViL

VIH
ViL

VoH
VoL

tCAP

1
tRAS:

T

tCsH

1THS

tFSR

W,

tRFH

tFHR]

[4—-tcFH—

4

L—IOEA—J

J U

[4——————1RCD tRSH
[¢——1RAD- tRAL:
tasR 1RAH 1ASC
—toaH—>]
4 .
Row Address Column Address
A
fcwo cwL
twsR tRWH 1AWD 1RWL
| twp
4
b
X rIRCS—
7

: — o

Note : In Block Write cycle, only Column Address A2~As are used.

: Don't Care

s uvig

ELECTRONICS
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KM428C257

CMOS VIDEO RAM

FAST PAGE MODE READ/WRITE CYCLE (Extended Data Out)

VIH -
S Vi -
ViH
CAS ViL
Ao-As ViH
viL
Vi
WEWE
ViL
VIH -
DT/OE VIL -
VIH
DSF VIL
VOH -
ouT VoL -
Wo/DQo
-W7/DQ7
L ViH -
IN viL -

-/
N
s

%Fﬁi
T

1CAP

AP

\

[———————————1{C8H

[——————{RCD—————M4—1CAS—¥

1ASR]
[

\

tAR:

[——tRAD—¥

Row

tASC 1CAH
> tRAH [— [—
Column
Address. Address

Y

"
tH

[—tcP—

1ASC)
le—»

Column

[e—tcAs
N L

{CAH

>

M—1cP—» FKCASj

Address ,%

1RAL-

tAsC| tCAH

#—ﬂ |
Column Row
Address Addr.

tACH r

tTHS

7

),

N

MCH/—
|
X

t—--]

tcFH

7

{OEA

Note : In Block Write cycle, only column address A2-Ag are used.

le—tcAC—»
H-1cac—] tas—— — e twez
1AA PA“——4
{RAC Hmow
f Valid
{ Valid Data(A) W" Data(B) ¥
s —¥ et
toH
Valid N\
OPEN \ Data-Iny’

: Don't Care

s vy

ELECTRONICS
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KM428C257 CMOS VIDEO RAM

FAST PAGE MODE EARLY WRITE CYCLE

Ao~-As

WB/MWE

DT/OE

DSF

IN

Wo/DQo
~W7/0Q7

L ouT

VIH
Vit

ViH -
ViL -

ViH
Vi

VH -
ViL -

ViH
ViL

VIH -
ViL -

VIH -
VviL -

VOH -
voL -

- Row Column Column lumn Row
- Address. Address (A) Address(B) ddress(C Addr.

N - H_

P
'1—. H——————tRCO——————M4—1CAS—» [—1ICP—¥ [M—ICAS M—tcP—» —1iCAS—p

N/ N 7

tasR| [tRAH 1ASC {CAH, tasct | tean ltasg| | tcak
le—» r———» L=

towL

twp

WL
e twe— WP
* L [ [P
K

Y BIR i

. e an -
DD = Y- 7))

Q
L

Note : In Block Write cycle, only column address A2-As are used.

% : Don't Care

Pnmsuncy =
[ ] 79b41u2 0022183 L7 Il

ELECTRONICS




KM428C257 CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

N R tAp
VIH - ; js
ViL - \
tesH ——tPRWc——¥| tRSH
'qtc—RP» le—————tRCD———Me——1CAS—>| P o e tcas—] top tCAS—
VIH - 3 \ /
= wl/ \ "N \ /7
{e——tRAD—»] AL~
tasc ICAH ASC 1asC
tASR [« [ tRAH > te—» [—»ican [€— tcan
Ao-As VM - f Row Column W Column Column Row
VIL - L Addre Address Aierr AN Address | Address Addr.
| 1] |
RWD CPWD ————#| :\,Pwo—ﬁ
le> towL oWl [a— > towL
{ H N
wer| |trwh tawp [« 1AWD tawp—»
> 'O—" —1CWD— twp [M—tcwD—» [ twP [—1CWD — wp
VIH - V
E "1
WE. VL - % y \ \u
VIH - ZZ W s y
DT/OE Z
viL - ﬁn / / A
FSR 1AFH
[ e 1FSC (e 4 1CFH thlc — {CFH
ViK - . . V/ . ///
DSF VIL - 2( 2 4 M‘ 4
[—1RAC
taa 1aA
10eA toea
Ms| | tMH 0ED [« 10ED | .
[+ ips ; o 10|+ e o
VIH -
r N _'< S
Wa/DQo e toEZ L— 10EZ t0EZ
*WTQ”' tcac fe> tCAC je- tcac
VOH -
ouT
VoL - y
Valid Out Valid Out Valid Out

Note : In Block Write cycle, Only column address A2-Ag are used.

% : Don't Care
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KM428C257 CMOS VIDEO RAM

CAS -BEFORE-RAS REFRESH COUNTER TEST CYCLE

e 1RAS <—tRPq

VIH
RAS ViL - \ /
tosh - 1CPT— tRSH
VH - \ At )
CAS ViL - \ / /
tasc [e—» [—tcaH—sy tRaL w-|
Ac-As x:f : W Column Address
tFSRri—P <—tnFH—-|
VH - 7
psF 7 W
READ CYCLE Ics l"’ "

A tACH
VIH - Z
e V7 [~ U
Vi =

pToE M 7
ViL -
tOFF
—icLZ. 10EZ
m;gg? \\;gf ) @( Valid Data Out S

1

WRITE CYCLE

Viiiiidi.

WB/WE:

\Y

\Y

VH - ZZ
DT/oE ViL - /

Vi

Vi

Wo/DQo-~ H
W7/DQ7 L

READ MODIFY WRITE CYCLE "

lid Data In
: Don't Care
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KM428C257 ' CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

J—————tRP————— &

N

<<

=
E

[+

<—mm—1

ViH - 7
CAS VIL-%

tasr tRAH 1ASA | | tRAH
le—| l—-3{

s 3 TN O e YO
= Tl

1TH:

e e

wor Tl I

OPEN

:Don’t Care
M 7964142 002218L 33t .
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KM428C257

CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

ViL -

RAS VIH -
ViH
CAS ViL
Ao-As VM
Vi
weAwE UM
Vi
VIH -
DIOE
viL -
DSF Vin
ViL
Wo-DQo  VOH -
-W7/DQ7 VoL

(a—T= —F
N 7\
Y R ER

Vi e W
SN L
_ N %
) % 1: \ Z/ B ///%W
] } : valid Data Out }

HIDDEN REFRESH CYCLE FUNCTION TABLE

Hidden Refresh (R
Hidden Refresh (No Reset)

p

: Don't Care

s vy

B ?9L4L42 0022187 278
ELECTRONICS
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KM428C257

CMOS VIDEO RAM

CAS BEFORE RAS REFRESH CYCLE

<< <=5
~ I -~ I

WB/WE

DT/OE

DSF

Wo-DQo  VOH -
~W7/DQ7 VoL -

/A

4

tRFH

W00

L - .

Dy

f¢—torF —|

OPEN
PEN

CAS -BEFORE-RAS REFRESH CYCLE FUNCTION TABLE

) LOGIC STATES ~ -
FUNCTION CODE A B c
CAS -BEFORE-RAS REFRESH CYCLE (Reset All Options)| CBRR X 0 X
TAS -BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 0 1 Stop Address
CAS -BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 1 1 X

. Don't Care

s ugg
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KM428C257 CMOS VIDEO RAM

READ TRANSFER CYCLE

B ] . f——e
VIH - o
ViL - \ i 1/ \—_
|<-—lCRP—H |¢———————1RCD tRSH
Vid -
oAS / /
ViL - \\
. thal +
tASR tRAH tASC fa—>f f—tCAH—»|
VIH - f
Ao-As Row Address SAM Start Address Row Address
viL - . (P) —
M)!MtTAP
IWSR tAWH
Vi Z
WBAWE %
viL -
tns trLH I e TR
VIH -
DTOE 0
Vit - )
1FSR tRFH l‘A Usp
VH - Z ’
osF ' Y .
L 1CSD
1oFF —¥| L
Wo-DQo  VoH -
~Wi/DQ7 VoL - | le—trsp ] fe——tscc—f
SRS 1sce 1sC
. —-‘ e | 1SCP
H - P . P Pe1
SC ViL - lsg:[\ Inhibit Rising Transient /
tszs
V‘SDS » {SDH
N ViH - Valid 7N
r ViL - Data In
SDQo : trap
807 1S0A tsoH
oyt Vo - * 1000 " £ vaid ><
VoL - a0 X Data Out
ase VoH - x TAP MSB (As)
vou - .
Note : SE = ViL

: Don't Care
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KM428C257

CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

Ao-As

WB/WE

DSF

Wo-DQo
~W7/DQ7

SC

QSF

VIH -
viL -

VIH -
ViL -

VIH -
SVIL -

VIH -
ViL -

VH -
viL -

VIH -
VIL -

VOH -
Vou -

ViH -
Vi -

VIH -
VL -

VOH -
Vo -

VOH -
VoL -

t
tRC

tRAS

S

tCsH

.

[+——tRAD

N

/

tRAH

tRAL

ASC [ [¢——1CAH—¥

Address

@

SAM Start Address
(P)

{RWH

Ao-Aa 1 TAP

tATH

N

ACTH——

7.

1RTH

1FSR

§\‘1

TRP

»

I

7.

;
L—torF —

I |

OPEN
tSCA tsca
1SOH tTQe tSCH
[—™
Valid N Valid Vaiid Valid X Valid Data
Data Out Data Out Data Out Data Out Y\ Out (P) (P+1)

Previous Row Data

1
*4— New Row Data

X

TAP MSB(As)

Note : SE = ViL

: Dont Care

s uigg

ELECTRONICS
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KM428C257 CMOS VIDEO RAM

MASKED WRITE TRANSFER CYCLE (Output Mode to Input Mode Switch)

I - /N
os W | Y % N
oo Ve W: 2 i
W | 0%
LN W

SN W

S
Wo-DQo VI - . U R
H uuuuu
-W7/0Q7  ViL - 4
) o
[+-ts
VIH -
SV _—/_\_/ \ Inhibit Rising Transient \
tRaD il b
[¢—{SDD———¥
IN ViH - A Valid Vaiid
ViL - Data In Data In
SDQo tscA fe——tcao———»]
-SDQ7 le——1sDz —»|
L VOH Valid Valid valid \
OUT yoL Data Out/\ _Data Out jx Data Out
fe—+
tsoH
VoK
QSF Vi X!  Start Address MSB (As)
Note : SE=VIL
Mask Mode "1
New Mask Mode WMi Data
Old Mask Mode Don't care

WMi Data 0 : Transfer Disable
1 : Transfer Enable d

EecRoNcs  gm 79b4lu2 0022191 T3 W

: Don't Care




KM428C257 CMOS VIDEO RAM

MASKED WRITE TRANSFER CYCLE

- [—tRe
VIH - THAS
RAS / \ " \
Vit - " /
[——fCcARP—» tRCD AASH
VH - \ oas /
ViL - ____/ \ / \
le——trap —»le tRAL 5l
tASR tRAH tasc {CAH
— [
Ac-Ag VM- ’ Row SAM Start
ViL - \ Address Address (P)
U

As-A3: TAP

e 3 DN T
X elw ) 7

= v T [T
oo v ——— =1

etsns »J

p
VIH -
SC % \ Inhibit Rising Transient
Vi -
tsps tsbH tsos

e XN T EWE

SDQo | tcop———» |
-sDQr ‘ |
| VOH - ! |
ouT oo . ‘ i
|
‘ |
VOH -
QSF VoL - X Start Address MSB (AB)
Previous Row Data +—— F—* New Row Data
Note : SE=ViIL
Mask Mode "1
New Mask Mode WM1 Data

Old Mask Mode Don't care

WM1 Data 0 : Transfer Disable % : Don't Care
2

1 : Transfer Enable

101
@ B 7964142 0022192 L3T MW
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KM428C257 CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

g

=7 N\ S G
Y S Hm:_\\f—m—tﬁf A —
s 3 I BN o N
TEE Wm =

o W//ﬁ ] ‘ 7.
o v G
o v (X
ase 1 N Z I C

Note : SE=VIL

: Don't Care
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KM428C257 CMOS VIDEO RAM

MASKED SPLIT WRITE TRANSFER CYCLE

4—ICRP—¥ ——tRAD—¥

- . s tRP
RAS viL - / X ~—
VIH - ]
CAS \ fe————tcas ‘j / /
ViL - le——trCD X N

tRAL

o 32 N VO oo v VT

——

= 3 . ||
= oy

o WY % U L

tMS tMH
a—

Wo/DQ0  VIH - jx

-W7DQ7 VL - bl
511 n n 254 255 P+256
(256) (n+256) (n+257) {510) 511) (P}

sc VM- ’_\
ViL - / / \
SDQO V|H N 511 n n+1 254 265 P+256
~-SDQ7 VL - (255) (n+256) (n+257) (510) (s11) ™

ase VoM - >< /“ ><
voL - _ o
i L Lower SAM 0-255
Upper SAM 256-511

*1 WM1 Data 0: Transfer Disable
1: Transfer Enable

Note : SE=VIL

: Don't Care
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KM428C257

CMOS VIDEO RAM

SERIAL READ CYCLE (SE=VIL)

RAS

DT/OE

SC

SDQo
~-SDQ7

SERIAL READ CYCLE (SE Controlled Outputs)

RAS

DT/OE
sC

SE

IN

SDQo
-SDQ7

LOUT

VIH -
ViL -

<<

\

VoH
VoL

VIH -
Vit -

IT:

< <

<s
r I

SO
- X Valid Data Out

ms| |,
HH

Y =@ W |

l¢———tscc———sl¢———tscc

*’M

le—tsc
SN o8
ViL _H
1SCP [—1SCA—
H

#tsc;x -

{¢———tSCC—

415G
tscP

—

0

¢———tscc———>}

—tsC
tscP

le—tsca ﬂ
tsoH

alid Data Out

X vaiia Data Out

v
Valid Data Out

Valid Data Out

Note : SE = VIL

A

[4—tscC tscc M‘—"—m—“—’
le—tsC le—tsC le—tsC <—tsc—-|
VIH - - \ \
VIiL - J/
tscP tscp M cp 1scP L—tscp »l L—lscrwl
le———tsep q
<—tsc;~—w ﬂ—tScA—T [4—tscA—»] Q—tSCAﬂ
{soH tsez 1SEA 1SOH 1SCH
vort - Valid Data Out | Valid Data Out [}—OPEN Valid Data Out || Valid Data Out || 2%
VoL - ) ! a Data O
Valid
Data Out

: Don't Care

S 1msuvig

ELECTRONICS
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KM428C257 CMOS VIDEO RAM

SERIAL WRITE CYCLE (SE Controlled Inputs)

VIH -
RAS
ViL
ViH
DT/CE
ViL /
{SCC 1SCC tsce 1SCC fe 1SCC !
le~tsC [e—tsc le—tsc tsC le—tsc
VIH -
sc \’ /| / /|
viL - ‘
1SCP M tSCP P b tSCP -»] tscP tscP-»
rM—tSWiK —» 1SWIH
tsws tSEP —»  1SWS 1SEP
VIH - [e—tswH —»| r—1SwWK —»] ‘t_s‘ﬂi e tswrs—s]
S \ / \
VIL - L
[4—>j 1SWIS > tSWIS
1 tSE ~———»f
tsps tsoH 18DS tsoH tsps tsoH
N VIH - Valid f valid Valid
F Vi - Data In Data in Data In
SDQo MASKED MASKED
-8DQz
| VOH -
ouT VoL . OPEN

SERIAL WRITE CYCLE (5E = Vi)

VH - /
RAS viL -
y 1THH
H -
DT/OE VIL - W

l¢———tsce tsce 18CC tscc

le—tsc le—1sC [e-1sC —D' le—tsC —bl q—tsc—»l
VIH -
sC / ’/
ViL -
tscp P ke-tsce le-tsce 1SCP - SCP
-tSDH-»] e-tsDH -] e-1SDH -] HSDHW
0S SDS tsos {sDs

SDQo VIH - Valid Valid Valid Valid Valid
-8SDQ7 VL - Data In Data In Dataln Data In Data In

Note : SE = ViL

j-1SDH >
1508

% : Don't Care
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KM428C257 CMOS VIDEO RAM
PACKAGES DIMENSION

40-PIN PLASTIC SOJ
Unit : Inches (millimeters)

(STAND-OFF)
: ﬁg{%ﬁ;‘,’;} 0.025{0.64) 0.006 {0.15)
MAX | ¢ [ 0012(030)

jmlwlainisisistisisiaisinlsisielslaiainfn]

0.425 (11.30)

o

0.395 (10.03)
0405 (10.29)
0.435 (11.05)

0.300 (8.14)
0.380 (0.65)

(-]

DLILJLII_JL_H_H_H_IL_ILHJL_II_JI_JI_H_ILIUI_]‘

0,026 (0.68)
0.032 (0.81)
0.148 (3.75)
; MAX
WU UUUERUTNEEY LIS IlIl_'_
o le_00s0027) 0026 068 o 0.015 (0.36)
TP 0,082 (0.81) 0.021 (0.53)
40/44-PIN PLASTIC TSOP-Il (Forward Type)
o_as)vv'\
= 2 gE
gle g z
g g 28
S|a o <
5 0.004(D.10)
0.741 (18.81) MAX ] 0.01 (0.25)
=
s 0.721 (1831} N g
r 0.729 (1851) '|
2] 0.10 MAX
G030 {0.75] 0.010 {025}
0.085 {0.85} 0.018 (0.45)
0.031 (0.806)
| ——2:031 (0.805)
Y\

—

0.016 {0.40]
0.024(0.60)

106
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KM4216C/V255/6/8
PACKAGES DIMENSION

CMOS VIDEO RAM

64-PIN Plastic Shrink Small Out Line Package

Unit : Inches (millimeters)

25.98 0.45

26.08 0.55
L_LHI 1FEEEEEEF IHHHH; B | | | | { o f o I EEL 3

o)

13.38
13.48

o
S [ I

OO MO e
I TN

1 T T

-
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