KM428C256

CMOS VIDEO RAM

256K X 8 Bit CMOS Video RAM
FEATURES

* Dual port Architecture
256K x 8 bits RAM port
512 x B bits SAM port

* Performance range :

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 (trc) 40ns 45ns 50ns
SAM access time (tsca) 15ns 17ns 20ns
SAM cycle time (tscc) 18ns 22ns 25ns
RAM active current 110mA | 100mA | 90mA
SAM active current 55mA 50mA | 45mA

»

Fast Page Mode

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 (New Mask), (WT,SWT)
Block Write (BW), Flash Write (FLW) and Write-per-Bit
with Masking Operation (New Mask)

* CAS-before-RAS, RAS-only and Hidden Refresh
Common Data 1/0 Using three state RAM Output
control

All Inputs and Outputs TTL Compatible

Refresh: 512 Cycle/8ms

KM428C256 : 60, 70, 80ns

Ptastic 40-Pin 400 mil SOJ

Plastic 40/44-Pin 400 mil TSOP 11

(Forward and Reverse Type)

*

»

*

*

»

*

»

*

*

GENERAL DESCRIPTION

The Samsung KM428C256 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 Mask. The RAM port has a
Fast Page mode access, 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 Split Transfers or
normal Read/Write Transfer.

Refresh is accomplished by familiar DRAM refresh modes.
The KM428C256 supports RAS-only, Hidden, and CTAS
-before-RAS refresh for the RAM port. The SAM port does
not require refresh.

All inputs and I/O's are TTL level compatible. All address
lines and data inputs are latched on chip to simplify system
design. The outputs are unlatched to allow greater system
flexibility.
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KM428C256

CMOS VIDEO RAM

PIN DESCRIPTION

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".

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

Address

Address inputs for the DRAM operation, these inputs are multiplexed and
clocked by RAS and TAS 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 latched on the falling
edge of the column address strobe (CAS).

WB/WE

The WEBANE inputs is a multifunction pin. When WB/WE is "High" at the falling
edge of RAS, during FAM 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/CE

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

DSF

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

Wi/DQi

IN /OUT

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

SC

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

QSF

ouTt

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

SDQi

INJOUT

Serial input and serial output share common IO pins. Serial input or output
mode is determined by the most recent read, write or pseudo write transfer
cycle.

in a serial read cycle, SE is used as an output control. When SE is "High",
serial access is disabled, however, the serial address pointer is still incremented
while SC is clocked.

Vee

SUPPLY

Power supply

Vss

SUPPLY

Ground
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KM428C256

CMOS VIDEO RAM

PIN CONFIGURATION (top viEws)

VCC

SC
SDQo
SDQ1
SDQ2
SDQs3
OT/OE
wo0/DQo
W1/DQ1
W2/DQ2

Wa/DQs3
vSS
WB/WE

Ag
A7
Ag
A5
As4
VvCC

40/44 Pin 400 mit TSOP i

Elle]=N[]]=[«]~]~]

GlE]E]

NEEREE

O

FORWARD

=
(2]

40 Pin 400 mil SOJ

vee [1] O 49 vss
sG 2] 39| spay
$DQo [3] 38 SDOs
SDQ: [ 4] 37] sbas
sbee [5] 36] sDQ
$DQs [ 8] [35] sE
DT/OE [7] 34) Wiy
Wo/DQo [ 8] 33 we/Ds
wi/DQ1 [9] 32 waiDs
W2/DQ2 [10) [31] waiDQs
Wa/DQs [11] 130] vss
vss [12] 29) DSF
WB/WE |13 28(N.C
RAS [14] 27| cAs
Asg [15] 26| QSF
A7 [16} 25] Ao
As [17] [24] A1
As [1g] 23| A2
Aq [19] 22] As
vCC [29) [21] ves
—
40/44 Pin 400 mil TSOP
44) vss vss 1] O |«
43] spar sbar 2] 43
42] sDOs SDQs [3] 42]
[41] sDQs spas [4] 41]
40) SDQ4 SDQ [5] 0]
30| SE SE [6] 39]
|38 Wa/DQ7 w2/DQr [7] 3g]
[37) We/DQe We/DQs [ 8] 137]
[36] Ws/DQs Ws/DQs [9] |38
[35] WaDQs W4/DQa [10] [35]
REVERSE
32] vss vss (13 |32]
131] DSF DSF [14 [31]
30 NG N.C 18] B
CAS [18] 129]
QsF [17] 28]
Ao [18] 27]
A1 [19) 26]
Az 29 O 25|
As [21] 24
vss [22] 23

vCC
SC
SDQo
sSDQi
SDQz
SDQs
DT/OE
Wo/DQo
Wi/DQu1
Wo/DQ2

Wa/DQs3
VvsS
WEB/WE

As
A7
As
As
A4
vce
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KM428C256

CMOS VIDEO RAM

BLOCK DIAGRAM
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KM428C256 ~ CMOS VIDEO RAM

FUNCTION TRUTH TABLE

Mnemonic RAS falling edge CAS | Address's| DQH Input's | write | Color | Function
Code | rxx | DV/OE | WE | DSF| SE | DSF| RS | oA | mAs |caswe | Mook [Registen ‘
CBR 0 X X X | X - X X X " - - CBR Refresh
ROR 1 1 X 0| X} - |{Row| X X - - - RAS- only Refresh

Normal DRAM Read/
RW 1 1 | 1] 0|X| 0 |Row Col| x| Daa | No | Write (No. Mask)
; Masked DRAM Write
RWNM | 1 1 0 0| X| 0 |RowjCol. | WMI| Data | Use (New Mask)
; Masked Flash Write
MFLW | 1 1 0| 1| x| X [Row| x [WM| X Use | Use | \new Mask)
i ]
BW |1 | 1 |1 ol x| o1 [Row| St x| S| No | use | BlockWrite (NoMask)
Col. .| Col. Masked Block Write
BWNW 1 1 0 0 X 1 | Row (A2-AB) WM Mask Use Use (New Mask)
'3 Color i
LCR 1 1 1 1| X]| 1 |Row| X X Data - Load | Load Color Register
RT 1 0 11 0| X| X |Row|Tap| X X - - Read Transfer
SRT 1 0 1] 1] X| X |Row| Tap| X X - - Split Read Transfer
" ]
Pseudo Write
PWT 1 0 0| 0| 1| X |Row| Tap| X X ) ) Transfer
X X U Masked Write
MWT | 1 0 | 0| 0] 0| X |Row| Tap|wwmi e |- | Transfer (New Mask)
WMi X Us R Masked Split Write
MSWT | 1 0 [ 0| 1]X]| X |Row| Tap - Transfer (New Mask)

X :Don't Care, -:Not Applicable, Tap : SAM Start (Column) Address

Notes :

*1: These column show what must be present on the Ac ~ As outputs at the falling edge of RAS and TAS.

*2: These column show what must be present on the DQo ~ DQ7 outputs at the falling edge of RAS, TAS or WB /WE,
whichever is later.

*3 : The Row that addressed will be refreshed.

23
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KM428C256 CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Voliagé on Any Pin Rélaﬁve t‘o»Vss ViN,VOUT _1‘ to+7.0

Voltage on Vce Supply Relative to Vss Vee 1 t0+7.0 v
Storage Temperature Tetg 55 to + 150 °C
Power Dissipation Pp 1 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 (voitage reference to Vss, TA=0 to 70 °C)

. S % P i ’
Supply Voltage Vee 4.5 5.0 5.5 \
Ground Vss 0 0 0 Vv
Input High Voltage VIH 2.4 - Vee + 1V Vv
Input Low Voltage ViL -1.0 - 0.8 )

INPUT/QUTPUT CURRBENT

(Recommended operating conditions unless otherwise noted.)

Input Leakage Current (Any Input O<VIN Vee + 0.5V,

all other pins not under test=0 volts,SE>Vcc-0.2V) I -10 10 HA
Output Leakage Current (Data out is disabled,

OV<VouT<Ve) lo -10 10 HA
Output High Voltage Level

(RAM [OH=-2mA, SAM IOH=-2mA) Vou 24 - v
Output Low Voltage Level Vi

(RAM loL=2mA, SAM loL=2mA) oL - 0.4 v

{Vee =5V, f= IMHz, TA=25° C)

CAPACITANCE

Input Capacitance (A0~As) CiNt 2 6 pF
Input Capacitance (RAS,TAS, WB /WE,

DT/OE, SE, SC, DSF) Cinz 2 7 PF
Input/Output Capacitance (Wo/DQo~-W7/DQ7) Coa 2 7 pF
Input/Output Capacitance (SDQo~SDQ7) Csoa 7 pF
Output Capacitance (QSF) CasF 7 pF

% s ugg
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KM428C256 CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

] unit

Operating Current*: Standby lcct 90 mA
(RAS and CAS Cycling @ trc=min) Active IcC1A 195 mA
Standby Current Standby lec2 10 10 10 | mA
(RAS ,CAS,DT /OE , WBAVE =VIH, DSF = ViL) Active lcczA 55 50 45 mA
FHAS Only Refresh Current*s Standby lccs 100 90 80 mA
(CAS =ViH, RAS Cycling @ trRc=min) Active lcCaA 145 130 115 mA
Fast Page Mode Current: Standby lcce 80 75 70 mA
(RAS=VIL,CAS Cycling @ trC=min) Active ICC4A 125 115 105 mA
CAS -Before-RAS Refresh Current™s Standby lecs 90 85 80 mA
(RAS and CAS Cycling @ tRc=min) Active lccsA 135 195 115 mA
Data Transfer Current*s Standby fcce 140 125 110 mA
(RAS and TAS Cycling @ trRc=min) Active |CCEA 185 165 145 mA
Flash Write Cycle Current* Standby lec? 90 85 80 mA
(RAS and CAS Cycling @ trRc=min) Active Icc7A 135 125 115 mA
Block Write Cycle Current*: Standby Iccs 110 105 100

(RAS and TAS Cycling @ tRc=min) Active lccsA 156 145 135 mA
Color Register Load or Read Current*s Standby lcca 90 85 80

(RAS and TAS Cycling @ tRc=min) Active IcCoA 135 195 115 mA

Note*, : Real values dependent on output loading and cycle rates. Specified values are obtained with the output open.
lcc is specified as average current. In lcc1, lee3, lec, leo7, lec8, Iccd address transition should be changed only
once while RAS=VIL. In lcc4 address transition should be changed only once while TAS =VIH.

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

Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time tRWC 155 175 200 ns

Fast page mode cycle time trc 40 45 50 ns

Fast page mode read-modify-write tPRWC 80 85 90 ns

Access time from RAS tRAC 60 70 80 ns 3,511
Access time from CAS tcAC 15 20 20 ns 35,6
Access time from column address tAA 30 35 40 ns 3,11
Access time from CTAS precharge tcpa 35 40 45 ns 3
CAS to output in Low-Z tcz 3 3 3 ns 3
Output buffer turn-off delay tOFF 0 15 0 15 0 15 ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50 ns 2
RAS precharge time tRP 40 50 60 ns

25
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KM428C256 CMOS VIDEO RAM
AC CHARACTERISTICS (Continued)

. Paramaer 5 | symbor “Unit | Notes
RAS pulse width RAS 60 10K 70 10K 80 10K ns

RAS pulse width (fast page mode) tRASP 60 100K 70 100K 80 100K ns

RAT hold time tRSH 15 20 20 ns

CAS hold time - tcsH 60 70 80 ns

TAS pulse width tcas 15| 10K 20 | 10K| 20 10K | ns

RAS toCAS delay time tRCD 20 45 20 50 20 60| ns 56
RAS to column addr. delay time tRAD 15 30 15 35 15 40 ns 11
TAS toRAS precharge time tcrp 5 5 5 ns

TAS precharge time tcpT 20 25 30 ns

TAS p recharge time (fast page mode) tcr 10 10 10 ns

Row addr. set-up time tASR 0 0 0 ns

Row Addr. hold time tRAH 10 10 10 ns

Column addr. set-up time tasc 0 0 o] 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 ns

Read command hold referenced to TAS tRCH 0 ns

Read command hold referenced to RAS. {RRH ns

Write command hold time tweH 10 15 15 ns

Write command hold referenced to RAS twCR 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 fowL 15 15 20 ns

Data set-up time tos 0 0 0 ns 10
Data hold time toH 15 15 15 ns 10
Data hold referenced to RAS {DHR 50 55 60 ns 15
Write command set-up time twes o] 0 0 ns 8
CAS Precharge ro WE Delay(Page Mode) tcpPwo 60 65 70 ns

CAS to WE delay tcwo 40 45 45 ns

RAS to WE delay tRWD 85 95 105 ns

Column addr. to WE delay time tawo 55 60 65 ns

TAS set-up time (CBR refresh) tcsh 10 10 10 ns

TAS hold time (CBR refresh) tCHR 10 10 10 ns

RAS precharge toCAS hold time tRPC 10 10 10 ns

Access time from output enable tOEA 15 20 20 ns

Output enable to data input delay toED 15 15 15 ns

Qutput buffer turn-off delay from OE tOEZ 0 15 15 15 7

26
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KM428C256 CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

: L . £ 7 -8
parameief oo x ) swbﬁ Min | Max win | Max | Min | Max Unit| Notes

Qutput enable command hold time tOEH 15 15 15 ns
Data to TAS delay tozc 0 0 0 ns
Data to output enable delay tozo 0 0 0 ns
Refresh period (512 cycle) tREF 8 8 8 ms
WEB set-up time twsr 0 0 0 ns
WB hold time tRWH 10 10 15 ns
DSF hold time referenced to RAS (I1} tFHA 45 55 60 ns 13
DSF set-up time referenced to RAS tFsR 0 0 0 ns
DSF hold time referenced to RAS (1) tRFH 10 10 15 ns 13
DSF set-up time referenced to CAS trsc 0 0 0 ns
DSF hold time referenced to TAS {CFH 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 hoid time tTHH 10 10 15 ns
DT low set-up time ttLs 0 0 0 ns
DT low hold time TLH 10 10 15 ns
DT low hold ref. to RAS (real time read transfer) | 1RTH 50 60 65 ns
DT low hold ref. toCAS (real time read transfer) | 1CTH 15 20 25 ns
DT onv hold ref. to col. addr. tATH 20 25 30 ns
(real time read transfer)
SE setup referenced to RAS tesSR 0 0 0 ns
SE hold time reference to RAS tREH 10 10 10 ns
DT to RAS precharge time tTRP 40 50 60 ns
DT precharge time ttp 20 20 20 ns
RAS to first SC delay (read transfer) tRSD 60 70 80 ns
CAS to first SC delay (read transfer) tcso 25 30 35 ns
Col. Addr. to first SC delay (read transfer) tAsD 30 35 40 ns
Last SC to DT lead time tTsL 5 5 5 ns
DT to first SC delay time (read transfer) tTso 10 10 15 ns
Last SC to RAS set-up time (seria! 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 tsop 30 40 50 ns
Serial output butfer turn-off delay from RAS tsbz 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
SC precharge (SC low time) tsce 6 7 7 ns

. :
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KM428C256 CMOS VIDEO RAM

AC CHARACTERISTICS (Continued)

Access time from SC tsca

Serial output hold time from SC tsoH 5 5 5° ns

Serial input set-up time tsps 0 0 0 ns

Serial input hold time 1SDH 10 15 15 ns

Access time from SE SEA 15 17 20 ns 4
SE pulse width tsE 20 20 25 ns

SE precharge time tsep 20 20 25 ns

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

Serial write enable set-up time tsws 0 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

Spilit 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 fTap 20 25 25 ns
RAS-QSF delay time trQD 60 70 80 ns

CAS -QSF delay time tcap 20 35 40 ns

28
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KM428C256

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-RAT initialization
cycles are required instead of 8 RAS cycles.

2. ViH(min) and ViL{max) are reference levels for measuring
timing of input signals.  Transition times are measured
between VIH(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 tRcD(max) limit insures that tRac(max)
can be met. The tRcp(max) is specified as a reference
point only: If tRcD is greater than the specified tRCD(max)
limit, then access time 1s c~r-2lled exclusively by tcac.

6. Assumes that tRCD=tRCD(max).

7.The parameters, toFF(max), tOEz(max), and tspz(max)
define the time at which the output achieves the open
circuit condition and are not referenced to VOH or VOL.

8.twes, tRwD, tcwp and tAwD are nonrestrictive operating
parameters. They are included in the data sheet as
electrical characteristics only. If twcs>twcs(min) the cycle
is an early write cycle and the data out pin will remain high
impedance for the duration of the cycle. If tcwp>tcwo(min)
and tRwD2trRwD(min) and tawbztawb(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 trRAD(max) limit insured that
trRaC(max) can be mel. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified
trRAD(max) limit, then access time is controlled by taA.

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

-PIN of REGISTER STATUS
QSF Hi-Z

Color Register Don't Care
Tap Pointer Invalid
WVDQi 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 {7 = 3ns.

15. tWCR, tDHR are referenced to tRAD (max).

n i ELECTRONICS
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KM428C256

CMOS VIDEO RAM

DEVICE OPERATIONS

The KM428C256 contains 2,097,152 memory locations.
Eighteen address bits are required to address a particular
8bit word in the memory array. Since the KM428C256 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 KM428C256 begins by strobing in a valid
row address with RAS while TAS 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 KM428GC256 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 TAS have returned to the high state. Another cycle can
be initiated after RAS remains high long enough to satisfy the
RAS precharge time (tRP) 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 KM428C256 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 /TAS 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.

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

If TAS goes low before tRcb(max) and if the column address
is valid before tRAD (max) then the access time to valid data
is specified by tRAC (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 KM428C256 has common data I/Q 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.

RAM Write :

The KM428C256 can perform early write and Read-Modify-
Write cycles. The difference between these cycles is in the
state of data-out and is determined by the timing relationship
between WB/WE, DT/OE and CAS.  In any type of write
cycle Data-in must be valid at or before the falling edge of
WB/WE.

New Masked Write Per Bit

The New Masked Write cycle is achieved by maintaining
TAS 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.

The Early Write cycle is achieved by WB/WE low before
CAS falling and the Late Write cycle is achieved by WB/WE
high before CAS 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 CAS or WB/WE.
When WB/WE is high at the falling edge of RAS, no
operation masking is performed.

* WRITE ENABLE

H H H
_\_ 1 WRITE ENABLE
H H
0 INHIBIT WRITE

ELECTRONICS
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KM428C256 CMOS VIDEO RAM

DEVICE OPERATIONS (Continued)

EARLY WRITE LATE WRITE
oS N/ ~___/
wewe N\l / \ /S A/ NS
™S (e—> fe—a tMH tos'«. le—sl IDH MS g 4_,I\MH t0S 1—n| [4—nf IDH
o %, 7/
ey 2 . 2N
Mask Data Vaild Data-in Mask Data Vaild Data-in
Mask Data - In RAS Falling Mask Data - In RAS Falling
Valid Data - In CAS Falling Valid Data-In WB/WE Falling

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

RAS /N [ . /
AS \ / \__ /
wewe T [P 000, R, [

winai K 1 XK 2 YK\ KK 2 Kzzzuzu

Stored Mask Data Write Stored Stored Mask Data Write Stored
Data Register Input Data Data Register Input Data
7] 1]
[T S IR
(oo ]
| o] 1]
IR o]
| 0| | 0|
|1 L1
Lt 1
Before After
r———Address A Address B ol
Figure 2. New Mask Write Cycle Example 2.
Fast Page Mode In one RAS cycle , 512 word memory cells of the same row
Fast page mode cycle reads/writes the data of the same row ~ address can be accessed. While RAS is held low to
address at high speed by toggling CAS while FAS is low. maintain the row address, TAS is cycled to strobe in
In this cycle, read, write, read-modify-write and block write  additional column address. This eliminates the time
cycles can be mixed. required to set up and strobe sequential row address for the

same page.
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CMOS VIDEO RAM

DEVICE OPERATIONS (Continued)

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/DQ7 pins. This data is
used in Biock Write and Flash Write cycles and remains
unchanged until 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 CTAS.
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. Theretore, when the column address is latched on the
falling edge of TAS, the 2LSBs, Ao and A1 are ignored and
only bits(A2~Asg) 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.

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
four, but the second remains unchanged. Fig. 3 shows the
correspondence of each data line to the column mask bits.

Masked Block Write (BWNM)

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 fatched into the device via the Wo/DQo~W7/DQ7 pins one
faling edge of RAS and needs to be re-entered for ever new
RAS cycle.

I I
5 =
I
. I
<]— ‘ﬂs/l Col.- Reg. 7
<1 /T?L e
N A Iy e
< | Col.- Reg. o
]
i W H
- 1 - W7/DQ7
|~ | I~ e
+ ‘ g
0 1 2 3 Wo/DQo
1 Row of 512 Column Mask VO Mask
\FAS S A1~AO| O Mask | Column Mask
Wi/'DQi | Bolck /0 Mask | A1~ Ao | Don't Care 00 Wo/DQo DQi=1 Column
(i=0-7) WDQi | Use to Column Select 0 1 | WvDQr Enable
) 10 W2/DQ2 . Column
(i=0~3) 11 Wa/DQs DQi=0 Disable

Figure 3. Block Write Scheme

L1 ms vigg
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DEVICE OPERATIONS

CMOS VIDEO RAM

(Continued)

| 4. Col. Memory Celi of A How|

pua | | .
WalDG . .
Column Mask W1/Dh
Data W2/DQz2 X: Unchanged Memory Cell
Wa/DQs
-\ RAS vo Mask Data |01 [1]of1[1]0]1]
L I I I R O
LCR Cycle : Color Register |0|1|0l1l1|0!0|1|
Wo/DQo ~ W7/DQr
2M VRAM BW Timing (Early Write)
CAS WBP \ / \ /
twes twes

WBAWE %C]a:)%t \

V24

osF || L7 || T ||
tms| tMH tDs toH  tos tDH
WolDGn. M tosjerlesiontosient ey
W7/DQ7 o Address Address
Mask Mask Mask

Figure 4. Block Write Example and Timing

Flash Write

The Flash Write cycle is a way of writing each bit of the
Color Register into the whole row (512 columns)
simultaneously. 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.

If WB/WE 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 cycle must have been performed before

Data Output

The KM428C256 has three state output buffers controlled by
DT/OE, TAS and RAS, WB/WE. If DT /OE is high when
CAS and RAS are low, the output state is in high impedance
(High-Z). in any cycle, the output goes low impendance
state from the first CAS falling edge. Invalid data maybe
present at the output during the time after tcLz and before
the valid data appears at the output. 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 true even if a new RAS cycle
occurs (as in hidden refresh). Each of the KM428C256
operating cycles is listed below after the corresponding
output state produced by the cycle.

initiating a Flash Write cycle.
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DEVICE OPERATIONS (Continued)

Refresh

The data in the KM428C256 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 KAS while TAS remains high. This cycle
must be repeated for each of the 512 row address(Ao ~ As).

CAS-Before-RAS Refresh: The KM428C256 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If TAS is held low for
the specified set up time (tcsRr) 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 performed
while maintaining the latest valid data at the output by

extending the CAS active time and cycling RAS. The
KM428C256 hidden refresh cycle is actually a TAS-

before-RAS refresh cycle within an extended read cycle.

The refresh row address is the 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.

Table 2. Truth Table for Transfer Operation

There are certain applications in which it might be
advantageous to perform refresh in this manner but in
general RAS-only or CAS-before-BAS refresh is the
preferred method.

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 transter 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 Ag is high, QSF will be high
meaning that the start address is in upper haif) Read
Transfer may be achieved in two ways.  If the transfer is to
be synchronized with the SC, DT/OE is taken high after TAS
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
fow 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 RATS goes low. This enables data of SAM

>
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H L H Read Transfer RAM —* SAM Input —» Output

H L L Masked Write Transfer SAM — RAM | 512x8 | Output — Input

H L L Pseudo Write Transfer - - OQutput — input

H L H Spiit Read Transfer RAM — SAM | 256 x 8 Not Changed

H L L Masked Split Write Transfer| SAM —~RAM | 256 x 8 Not Changed
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DEVICE OPERATIONS (Continued)

register (512bit) to be transferred to the selected row in the
DRAM array. Masking is selected 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 Ag is low, the QSF
will be low level to designate that the start address is in
positioned in the lower half of SAM. (For Ag=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
Transter 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 Spiit Read Transfer loads only the lower
or upper half. Since transfer timing is controlied internally,
there is no timing restriction between DT/OE and RAS, TAS,
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
WB/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 511th bit).

Example of SRT applications are shown in Fig. 5 through
Fig. 9.

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 0 (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 half 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. 6. 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.
7 and Fig. 8 are example of abnormal SRT cycle.

If SAT1 and SRT2 are performed insuccession before
accessing the boundary like Fig. 7, the data transferred by
SRT2 overwrite the data transferred by SRT1, so that data
followed by SRT2 will be remain in the upper half SAM. The
Serial Read after fower boundary 255th SC is started from
the starting address given by SRT2 cycle.

The Fig. 8. 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 0 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 split transfer is not allowed during
tsTH+1sTS (See Fig. 9). This is also true in Masked Spiit
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 (Ag) is a "Don't care". The example of
MSWT is described in Fig. 10.  The opening cycle MWT is
needed before MSWT can be performed.

s uyg
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DEVICE OPERATIONS (Continued)

RAS RT | SRT SRT

|

| \_/ \_/
ro-ns XX o I — X02X_qAs =Dont Ca;re) o2 X258 (As= Dontt Care)

|

|

f
_—'\ T \ |
asF NGO 255\1\256

|
I I
| |
| |
| |

I I |
| x1 x2 %3 x4 ! |
I I °: I 0 I
A|B|C|D A
I L_| 255 } 255 :
25
I alelcl o H 256 | |
l T 511 | 511 |
| RAM SAM | RAM SAM !
| Upper SAM: |  Upper SAM: |
x1 Row Data Full Transfer i Half Transfer (x2 Row Dats) | Serial Read (x1 Row Data) |
| Lower SAM : | Lower SAM: |
Sertial Read (x1 Row Data) Half Transfer (x2 Row Data)

Figure 5. Split Read Transfer Normal Usage

|

RAS RY | SRT |
I

TAS \ / \_/ I
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Ao ~As :)@(0 ! )@( 0 (As = Don't Célre)
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I
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!
I
I
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I
|
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f f -
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(T I o | 0 I 0
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| || 255 | | 255 [ s ggg
REEE | RESE H 2% | H 28 ' H =
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| Half Transfer (x2 Row Data) | No Operation | Serial Read
| Lower SAM: | Lower SAM: | (x2Row Data)
No Operation Serial Read (x1 Row Data) Lower SAM:
No Operation

Figure 6. Split Read Transfer Normal Usage

36
w B 79bLu4lu2 0022127 ATS HM

ELECTRONICS




KM428C256 CMOS VIDEO RAM
DEVICE OPERATIONS (Continued)

\ srT1/ \ sAT2 /
/ \/
Xo2X v+ (po = Don't Care) _ Xx3 X Yz (As = Don' Ca

RAS AT

S - N I

I\o 255 k V24256
SC '\ /\ /\/\
i |
x1 x2 x3 J x1 x2 x3 |
1 o | B 0 0 | 0
AlBle —> —
A|BIC 255 I L 255 255 : 255
256 256 256 256
R L [W[elc H |
il:r_"l‘> 511 | =T 511 511 | 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 : 1 (x3 Row)
Serial Read (x1 Row) Serial Read (x1 Row) Lower SAM:
No Operation

Figure 7. Split Read Transfer Abnormal Usage (Case 1)
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L ::>
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x1 Row,

Figure 8. Split Read Transfer Abnormal Usage (Case 2)
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DEVICE OPERATIONS (Continued)

asF X X
tsThH ts1s tsTH tsts

1 L -l !

Alowed Period 5, NOt v Alowed Period 4, Nt Allowed Period

owed e Allowed Period owed Perl Allowed Period owed Fen

Figure 9 Split Transter Cycle Limitation Period
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Mode Switch) | Serial Write | |
| |

Figure 10. Masked Split Write Transfer Normal Usage
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TIMING DIAGRAMS
READ CYCLE
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CMOS VIDEO RAM

READ COLOR REGISTER CYCLE
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KM428C256 CMOS VIDEO RAM

FAST PAGE MODE READ CYCLE

v tRASP le-tRP
xS H - = !—‘%
VL - \ 1I /

M CSH———— P [———— 1P
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er - ) % //////////ﬁ//////%//////// 7,
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KM428C256 CMOS VIDEO RAM

TRUTH TABLE FOR WRITE CYCLE«

p—— -

Normal write 1 o] X 0 Wirite Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No 1/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 Color Register 1 1 X 1 Color Data

Note :
(1) Reference truth tabie to determine the input signal states of *1, "2, *3, "4, and "5 for the write cycle timing diagram.

{2) On the Masked Flash Write cycle. all the signal inputs are "Don‘t Care" condition except RAS at the faliing edge of CAS .
On the Block Write Cycles, Column Mask is latched only at the falling edge of CAS and WB/WE is "Don't Care" at the
falling edge of CAS.

Lately Block Write and Read Modify Block Write are not Allowed.
(3) Function table for Block Write Column Address Ao, A1 are "Don't Care” during Block Write.

Wo/DQo Color Register Data
W1/DQ1 No Change the are Write to the
W2/DQ2 Internal Data Corresponding Column
Wa/DQ3 Address Location
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KM428C256 CMOS VIDEO RAM

EARLY WRITE CYCLE
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Note : In Block Write cycle, only Column Address A2-Ag are used.
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KM428C256 CMOS VIDEO RAM

LATE WRITE CYCLE
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READ-WRITE/READ-MODIFY-WRITE CYCLE
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CMOS VIDEO RAM

FAST PAGE MODE EARLY WRITE CYCLE
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Note : in Block Write cycle, Only column address A2-Ag are used.
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KM428C256 CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

VIH - J 1\
viL - \
1CSH [————tPRWC ¥ tRSH:
tohp tcp tcp
'n—- 4 —— tRCD———————1CAS——» {CAS —»] tCAS —»
VH - h {
cas \ /
w./ N \ /7
{4—1RAD—¥] i "
tcPWD tcPwo
tasc tCAH, tASC I'_. tAsc
tASR M tRAH ft—>{ f—> 1CAH le— tCAH
Ao-As  VH - f Row Column Column Column Row
viL - . Addre: Address Address | Address Addr.
|
HRWD .
o o Wy g sl 1o,
wen | trwn tAWD wo——»| tAWD—
le—n{ [ [ tcwo—» twp la—tcwD—» twe le—towo —p twe
VIH - { /
WB/WE 4 |/
viL - %‘ ! \ \ \
[—tRWL-
{THS :T_Hﬁi
VIH - . i y
DT/OE Y ’% 7 i j
Vi ;x/j? J ./ /
FSR | | tRFH l
PEEY I PN trsc ¥ [—toFH tFsC [4—>] torH tFSC [4—tcrn
DSF 2 - * 4
ViL - % @ N 4
aa
1101 toEa
[ toep 4——»1 o e ton 1001+ o let
H DH
™ |tns e tos|» &
VIH -
IN —
B vIL - 8
Wo/DQo tcacH E():;a In2 2:;3 In3
~WKDQ7 toLz »] teac
VOH -
ouT
VoL -
Valid Out 1 Valid Qut 2 Valid Out 3
e »
—

: Don't Care
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KM428C256

CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

e

RV N
o= SN :
o 00 Z”m “232 Y
lFSRlﬂ——D fe—1R] H~‘>1
s 77 ////// L
READ CYCLE i e ) tRcH
w27 : L
e V- 0. | 0T
o o]
oo on D _omo —
WRITE CYCLE weR — chlrgﬁ 1 : "
S aimw . N
ooz WWW 7
a%ggg~ x:: / Z hVaIid Data In

READ MODIFY WRITE CYCLE

tWSR

wewE M7
Vi
VIH
OTOE
VOoH
Wa/DQo- VoL
wW7/DQ7  viH
L ViL

: Don't Care

ﬂ ELECTRONICS
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KM428C256 CMOS VIDEO RAM
RAS ONLY REFRESH CYCLE

[¢——————IRP ————n

H -
RAS ViL - \ ,/
'4@; <—mpc+l Idtcﬂb

& . S
e 32 T

1THS

l‘_’ tTHH
%

LN Uiz

= T I

Wo/DQe  VOH - "
-W7/DQ7 VoL - OPEN

\

< <

<

< <

% : Don't Care
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KM428C256 CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

O SR o
S A
mna—ur PR
w2 o
oree |/ /
DSF x:f i 7//////&{; \ 7 //////////////////////////////
~W7/DQ7 VoL - 7 ﬁﬁ«%;d

: Don't Care
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KM428C256 CMOS VIDEO RAM

CAS BEFORE RAS REFRESH CYCLE

"
tRP

e R
o w1 N V27777
o H
e
oo

DSF

< <

< D

le—toFF —»|

Wo-DQo VOH -
~W7/DQ7 VoL -

nnnnn
FEN

't Care
Pimsuncg *
@ 79Lul42 0022142 004 W
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KM428C256 CMOS VIDEO RAM

READ TRANSFER CYCLE (Previous Transfer is Write Transfer Cycle)

VIH - [ ——

o N /- \

tCRP—p [¢———tRCD

|
Ao-As : TAP

twsh tRWI

L -
H - je
RS w - \ / J
|
[&———tRAD TRAL =|.
SR | | 1R4H ) tasc [« l——tCAH—»
R !
2 D e NN =
v - X ®»

e 7 7
— | D n
- ———uso—-———-l
osF . i
o x:r ) Ecﬁ\ Inhibit Rising Transient \r‘ %\ﬁ/ P\

Valid
X Data Out

[_
o ¥°
C
=
<
. Y

—————1CQD—————¥ K

QSF Vo’: : >< TAP MSB (Aq)

Note : SE = Vit

: Don't Care
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KM428C256 CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

tAC
mAS UM- ' e "
tRAS

ViL - \ " / )

A A

|<—tcnp—> tRCD tRSH

VH - tCAS / /
ViL -

‘_(RAU IHAL_‘—"

| tRad 1ASC fa—n M——1CAH—M

VH -
Ao-As ViL -

e NN AN
iz

tATH —————»]

3

VIH -

WBAVE ViL -

1CTH — {TRP »
tns TP
VIH - - tRTH
e W
1FSR tRFH
VIH . 7,
DSF
Lto F—
Wo-DQo VoM - R
~W7/DQ7 VoL -
[——1sCC
5o e | | o
tsce
VIH - P P41
SC ViL - N / N\ ,/ \ / \ /
N VM- OPEN
ViL - tsca 1SCA
SDQO tSoH 180H
__SDQ7 o — [ —
Lour VoH - Valid x Valid Vaiid Valid [ Ve
VoL - Data Qut ¥Y Data Out Data Out Data Qut Data Out
P s Row Data T New Row Data
VOH - s
F
QsF o . X TAP MSB(As)

Note : SE = Vi

: Don't Care
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KM428C256 CMOS VIDEO RAM

PSEUDO WRITE TRANSFER CYCLE

w ] —  —

T S I ' /474 W
L Ly B

vt N niwess YO s X% 01

Ao-As: TAP

= - . . I
o - .|| Y T
=\ T | I i

tOFF
Wo-DQo VM - N 1 R R
-W7/DQ7 VL - ' iy =
re—ISC
RS [— 4&
sC VIH - / \ Inhibit Rising Transient \
ViL - _____J
1REH
tsws
ViH - 7
3E
ViL - /
tRQD » tsps| [tspH
[
f¢&——1S0D D
N VIH - Vaild Vaild
r viL - = Y Data In. Data In
SDQo 150z tcao :
-sDQr porren | *— Serial Input Data
L VoH - ) Vaild
out VoL - Vaild Data Out Dataout J
]
L—tssz—b E
VOH
QsF oL >< Start Address MSB (As)
]
Serial Quiput Data—-—*; Note : SE=ViL

§

: Don't Care

g
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KM428C256

CMOS VIDEO RAM

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

Ao-As

WEB/MWE

DT/OE

DSF

Wo-DQo
~W7/DQ7

SC

SDQo
~SDQ7

L ouTt

QSF

ViH
ViL

VIH -
viL -

ViH
ViL

VIH -
ViL -

VIH -
VIL -

ViH -
Vi -

VH -
VIL -

VIH -
ViL -

VH -
ViL -

VOH -
voL .

VOH -
voL -

[4—trr —»]

_/

[e———tcrP——|

- Row
. . Address

1WSR TAWH
y

t
tCsH
"
\ tcas /

/N

tAsSR 1RAH
[

B —

1ASC 1CAH
—]

s & XD

Ao-As: TAP

s TLH

i
i

7

OPEN

UPEN

Inhibit Rising Transient

<—Rﬂ l——tscc

tsce tsC tscp

tRQD

»

[——tSDD———#

4
v

[——tSDZ —]

Vaild Vaild
p Data In Data In

\1——1000 —_— |
1
1

Vaild
Data Out

X

Vaild x‘ Vaild
Data Out ¥y Data Out

[el)]

1
— Serial Input Data

Start Address MSB (As)

I
Serial Output Data —u‘

*1 WMi Data O : Transfer Disable

1 : Transfer Enable

Note : SE=ViL

: Don't Care

s v
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KM428C256

CMOS VIDEO RAM

MASKED WRITE TRANSFER CYCLE

A0-A8

WB/AVE

DT/OE

DSF

Wo-~-DQo
-W7/DQ7

sC

SDQo
~-SDQ7

Lour

QSF

VIH
ViL

ViH
ViL

VIH
Vit

VIH
viL

[¢———1iCRP—¥

[¢——1RCD

o
{CSH

./
N

D07
e

VIH -
VIL -

ViH -
viL -

A\

AN

\——1RAD RAL.
tash | | tRaH tAsC tCAH
Row SAM Start
Address Address (P)

1AWH

t
Ao-A8: TAP

10FF

VH -
ViL -

-
haeal

VIH -
Vi -

VIH -
ViL -

tsps

Valid Data In><

Vaild
Data In

VOH -
VoL -

|

Inhibit Rising Transient

1s08

I

tcap ———»

OPEN

DH
Vaild
Data In

\
|
f
|
l

I
I
|
|
L

VOH -
voL -

Start Address MSB (A8)

Previous Row Data 1—1

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

t—> New Row Data
Note : SE=VIL

: Dont Care

s v
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KM428C256 CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

=7\ S R
AV _/WH %ﬁ N —4 /N
o =] F“S:;Mj;;;:: 0200000
s aw .
e 3 .| VT

3 WE ////////

n+
.....................................

+256
(5 (5 (P)
VIH -
sC / 0\
" JR\\ NN N N N NN N
0 OH - 511 e 252 283 254 C?><:
~ 7 oL - (255) (n+256) (n+ (508) (509) (510) (511)

Note : SE=VIL

: Don't Care
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KM428C256

CMOS VIDEO RAM

MASKED SPLIT WRITE TRANSFER CYCLE

Ao-~As

WB/MWE

DT/CE

DSF

Wo/DQo
~-W7/DQ7

SC

SDQo
~SDQ7

QSF

VIH
ViL

VIH
ViL

VIH
ViL

VIH
ViL

VIH -
ViL -

VIH
ViL

VIH -
VIL -

VHH -
ViL -

VoH -
voL -

VoH -
VoL -

: / oo [

tAR

le—tcRp—» 4—mn-|

: £ ‘ \\‘ teas
e———trco e ‘:ﬂ

2SR | IRA tASC j——tcan—>

- Row
SAM Start Address (P!
- m( Address s (F) ;W

A0-A7 : TAP

Y AW

!
\ 1FSR tRFH

o -
Y 000700 i i

MS tMH

tseD 1SQD ™
X i g
/ P /
Lawer SAM 0-256
Boundary Boundary
Location Uppor SAM 256511 Location
Note : SE=VIL

*1 WM1 Data 0: Transfer Disable

1 : Transfer Enable % : Don't Care

s uvig

ELECTRONICS mm 79kulue go22149 4b9 1.
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KM428C256

CMOS VIDEO RAM

SERIAL READ CYCLE (SE=VIL)

RS g0
e
oTOE g M ”'W/////
i B e
.Sle?cgv ng :Xva":::m out >{Vali;soDHata out ) Vali::ataOutx Valzo ;ataOutx Valit:o[:ataOutx' vaid

Note : 5E = ViL

SERIAL READ CYCLE (SE Controlled Outputs)

N Vo
QN ";’///////////////////
v D — YT *1 e
_\.? %\b ﬂ J/ \LSCPJJ \Tf ﬂ
= ’\
S TE T T
LOUT o :XValidD out |X| vaid Data Out }——0PEN——{ vaiid Data out )| vaiid Dataowtl{ 150,

: Don't Care

L imsug
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KM428C256 CMOS VIDEO RAM

SERIAL WRITE CYCLE (SE Controlled Inputs)

= ™ T

nnnnn

ASEP 1SWS|

|¢———1i5CcC ———»f——1sCC >l ISCC SCC tsce
le—tsc le—tsc le—tsc le—tsC le—tsc-#{
VIH -
o e\ A \L—/ \H g
tSCP L—tscp-h L—tscp-h 18CP - tscP o tscp
_,/ ws|
l—>

S I . a2
‘tS_DS. 1SoH ‘IS_DSJ tSoH tsos tsDH
v D e YO0 YO,

|_ VOH
ouTt VoL

SERIAL WRITE CYCLE (SE = Vi)

Gl ——
T

f——tsce > 1sCC g tscc {SCC-————plt———1SCC

+—tsc fe-15C | [—tsc le—tsc —»! le—tsc —vi
H - r
SC
AN/ \ /
l-—tsua |<—tscp tscP tsce tSCP tscP
L‘lSDH-P h-tSDH -] SDH: 1SOH l-tSDH -
tsps 1sDS S0 tsbs tsDs
SDQo VoH - Valid Valid Valid Valid Valid
-SDQ7 VoL - Data In Data In Data In Data In Data In

Note : SE = VIL

<

: Don't Care
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KM428C256 CMOS VIDEO RAM
PACKAGES DIMENSION

40-PIN PLASTIC SOJ

Unit : Inches (millimeters)

{STAND-OFF)
1.020 {2591
1.0702’3.16; 0025 (0.64) 0.006 (0.15)
MAX ‘ [ 0012 (0.30)
imimisiniainisiniaininiaisial=ieslniinl=]
§T§ ]
22 s o=
| I
O 53 g8 g
-] o‘c o o|o

\ J
Lt

0.026 {0.66)
0.032 (0.81}

%=

0.050 (1.27) 0.026 {0.66] —» 0.015 (0.38)
TYP 0.032 {0.81) 0.021 (0.53)

40/44-PIN PLASTIC TSOP-Il (Forward Type)

o-wv'k

B
=
S
@
@
b
S

0.398(10.11) |
0.402 (1021} '|

0.004(0.10)
0.01 (0.25)

3
0.741 (18.81) MAX o
NE
e
f 0.721(18.31) ol S
|‘ 0.729 (18.51) 'I
—y

3] 0.10MAX

0.030 (0.75) 0.010 (0.25) ‘
0.035 (0.85) 0.018 (0.45)

-

0.031 (0.805)

0.016 (0.40)
0.024 (0.60)

1y
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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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