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MEMORY ICs FUNCTION GUIDE

Video RAM

I CMOS |———| 256K bit I—-I 64K x 4 I'-—| KM424C64-10 l—-l KM424C64-12 |
‘| 512K bit H 64K x 8 I—I KM428C64-7 |——| KM428C64-8 HKM428064-10 |

<{ 1M bit 256K x 4 KM424C256A-6 H KM424C256A-7 |——| KM424C256A-8 |

KM424C257-6 J—| KM424C257-7 I LKM4240257-;|

128K < 8 l'—l KM428C128-6 I——‘I KM428C128-7 | | KM428C128-8 |

f' 2M bit H 256K < 8 KM428C256-6 J—l KM428C256-7 I——-l KM428C256-8 —l

KM428V256-7 H KM428V256-8 |

KM428C257-6 I—-—I KM428C257-7 I—-l KM428C257-8 |

KM428C258-6 |—| KM428C258-7 |——| KM428C258-8

1t Tt
~| 4M bit |—|256K><16 |—| KM42160256-6J—| KM4216C256-7 I——I KM4216C256-8 |

T Tt

1t
—| 8M bit I—I256K><32 |—| KM4232C256-6 |—| KM4232C256-7 H KM4232C256-8
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MEMORY ICs FUNCTION GUIDE
Video RAM
. | Capacity Part Number Orgnization | Speed(ns) | Technology Features Package . Remark
256K KM424C64 64K x4 100/120 CMOS M/F 24Pin DIP/ZIP NOW
512K KM428C64 64K x8 70/80/100 CMOS M/F 40PIN SOJ NOW
M KM424C256A 256K x 4 60/70/80 CMOoS M/F 28Pin ZIP/SOJ - Now
KM424C257 256K % 4 60/70/80 CMOS E/F 28Pin ZIP/SOJ NOW
KM428C128 128K x 8 60/70/80 CMOS EF 40Pin SOJ/TSOP-1 NOW
M KM428C256 256K x 8 60/70/80 CMOoS EF 40Pin SOJ/TSOP- I NOW
KM428V256 256K x 8 70/80 CMOS E/F(3.3V) 40Pin SOJ/TSOP- 1 NOW
KM428C257 256K x 8 60/70/80 CMOS FF 40Pin SOJ/TSOP-1 NOW
KM428C258 256K x 8 60/70/80 CMOS F/F 40Pin SOJ/TSOP- 1 NOwW
4M T KM4216C256 256K X 16 60/70/80 CMOS FIF 64Pin SSOP/TSOP- [ 2Q'94
*:New Product 1t : Under Development
12




MEMORY ICs FUNCTION GUIDE

Video RAM
Density Feature |Organization| Samsung Micron Toshiba NEC Hitachi Ti
256K Minimum | 64K x 4 KM424C64 MT42C4064 uPD41264 HM53461(2) | TMS4461
£ PD42264
512K Minimum | 64K x 8 KM428C64
Minimum | 256K x4 | KM424C256 TC524256 #PD42273 HM534251 TMS44C250
KM424C256A TC524256A HM534251A | SMJ44C250
TC524256B HM534252
TC524257
128K x 8 TC528126A HM538121 TMS48C121
M TC5281268 HM538121A
Extended | 256K x4 | KM424C257 | MT42C4256 | TC524258A | 1 PD42274 TMS44C251
MT42C4255 | TC524258B HM534253A | SMJ44C251
TC5242598 SMJ44C251A
128Kx8 | KM428C128 | MT42C8128 | TC528128A | uPD42275
MT42C8128 | TC528128B HM538123A
TC528129B
Extended | o56Kx8 | KM428C256 | MT42C8255
M
Full 256K x8 | KM428C257 | MT42C8256 | TC528267 u#PD482234 | HM538253
KM428C258 | MT42C8254 1 PD482235
M Full 256K x32 | KM4216C256 | MT42C256K16A1
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MEMORY ICs

FUNCTION GUIDE

VRAM

KM 42 X X XXX

VRAM

ORGANIZATION

* 4: X4
« 8 X8
*16: X16

PROCESS & POWER

* C:CMOS, 5V
+ V: LOW Vee CMOS, 3.3V

DENSITY

* 64K
* 128K
* 256K

T SPEED

« 6:60ns
* 7:70ns
« 8:80ns
« 10: 100ns

PACKAGE

+P:DIP

« J: SOJ

e Z: ZIP

*T: TSOPII

* TR: TSOP [ Reverse

DIE VERSION

» A: SECOND-VER

S 1msuvgg

ELECTRONICS
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KM428C64

CMOS VIDEO RAM

64K X 8 Bit CMOS Video RAM

FEATURES

- Dual port Architecture
64K x 8 bits RAM port
256 x 8 bits SAM port

- Performance range :

Speed

Parameter 7 8 -10

RAM access time (trac) 70ns 80ns | 100ns
RAM access time (tcac) 20ns 20ns 25ns
RAM cycle time (trc) 130ns | 150ns | 180ns
RAM page mode cycle (trc) 45ns 50ns 60ns
SAM access time (tsca) 20ns 20ns 25ns
SAM cycle time (tscc) 25ns 25ns 30ns
RAM active current 85mA | 80mA | 70mA
SAM active current 45mA | 40mA [ 40mA

- Fast Page Mode

- RAM Read, Write, Read-Modify-Write
- Serial Read and Serial Write

- Read Transfer and Write Transfer
- Real time read transfer capability
- Write per bit masking on RAM write cycles
- CAS-before-RAS, RAS-anly and Hidden Refresh
- Common Data I/0 Using three state RAM Output

control

- All Inputs and Outputs TTL Compatible

- Refresh: 256 Cycle/ams

- Single +5V+ 10% Supply Voltage

- Plastic 40-Pin 400 mil SOJ

PIN CONFIGURATION oP viEws)

40 Pin 400 mil SOJ

sC[1]
SDQo| 2 |
sbai 3]
SDQ2[4
SDQs 5 |
BT/OE [ |
Wo/DQo [ 7|
w1/DQ1 [ g ]
W2/DQz[ g |
Wa/DQs [10]

VCC1 [11]

GENERAL DESCRIPTION

The Samsung KM428C64 is a CMOS 64K x 8 bit Dual Port
DRAM. It consists of a 64K x 8 dynamic random access
memory (RAM) port and 256 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 256 bit rows of 2048 bits.
It operates like a conventional 64K x 8 CMOS DRAM.
The RAM port has a write per bit mask capability.

The SAM port consists of four 256 bit high speed shift
registers that are connected to the RAM array through a 2048
bit data transfer gate. The SAM port has serial read and write
capabilities.

Data may be internally transferred bi-directionally between
the RAM and SAM ports using read or write transfers.

Refresh is accomplished by familiar DRAM refresh modes.
The KM428C64 supports RAS-only, Hidden, and CAS
-before-RAS refresh for the RAM port. The SAM port does
not require refresh.

All inputs and 1/O's are TTL ievel compatible. All address
lines and data inputs are latched on chip to simplify sys-
tem design. The outputs are unlatched to allow greater
system flexibility.

17




KM428C64

CMOS VIDEO RAM

PIN DESCRIPTION

Symbol Type Description

RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input
signal. The RAM port is placed in standby mode when the RAS control is held
*High"

CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a
strobe for the DSF inputs

ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked

by RAS and CAS 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 nine column address bits are latched on the falling edge of the
column address strobe(CAS).

WB/WE IN The WB/WE input 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 enable.

SE IN 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 location is still incremented
when SC is clocked even when SE is "High"

Wi/DQi IN/JOUT Data 1/0O 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

SDQi 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.

Vce SUPPLY Power supply

Vss SUPPLY Ground

NC _ No Connection

18



KM428C64 CMOS VIDEO RAM

FUNCTIONAL BLOCK DIAGRAM

RAS WRITE
CAS™1 coNTROL MASK
WB/WE —
DT/OE— & REFRESH REGISTER
CLOCKS
sc— ADDRESS
SE— COUNTER
Wo/DQo
ADDRESS BUFFERS RAM )
COLUMN DECODER - Vo
BUFFER
Ao —1 2l - W7/DQ7
bl
Sl MEMORY ARRAY
oo 64K x 8 CELLS
w|Ww
& a
|2
5|8
. 2 .
A7 r—» SDQo
t 256 x 8 SERIAL :
SERIAL DATA REGISTER Ho
BUFFER
SERIAL DATA SELECTOR :
sDQz
SERIAL
ADDRESS - Vee
~| COUNTER Vss
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KM428C64 CMOS VIDEO RAM
FUNCTION TRUTH TABLE
Mnemonic RAS Address* DQi Input'2 | \wiiso Function
Code CAS |DT/OE, WE | SE | RAS | CAS | RAS |CAS/WE| Mask
CBR 0 X X X X X X — - CBR Refresh
ROR 1 1 X X | Row - X - — | RAS-Only Refresh
RW 1 1 1 X | Row | Col. X | Data| No | Normal DRAM R/W(No Mask)
RW/NM 1 1 0 X Row | Col. | WMi | Data | Use | Masked DRAM Write(New Mask)
RT 1 0 1 X Row | Tap X X — Read Transfer
PWT- 1 0 0 1 Row™3| Tap X X — | Pesudo Write Transfer

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

Note

*1 : These column show what must be present on the Ao~A7 inputs at the falling edge of RAS and CAS.

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

whichever is later.

*3 : The Row that is addressed will be refreshed.

20



KM428C64 ' CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN,VouT -1t0+70 Vv
Voltage on Supply Relative to Vss Vee -1 to+7.0 \
Storage Temperature Tstg -55 to + 150 T
Power Dissipation PD 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 Vs, Ta=0 to 70° C)

Item Symbol Min Typ Max Unit
Supply Voltage Vce 45 5.0 5.5 \
Ground Vss 0 0 o \
Input High Voltage VIH ‘ 24 - Vee+1V \
Input Low Voltage ViL | -1.0 ‘ - 0.8 \

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM428C64
Parameter (RAM Port) SAM port | Symbol Unit
7 -8 -10

Operating Current* Standby lect 85 80 70 mA
(RAS- and CAS Cyclir?g @ tRC=min) Active lcc1A 130 120 110 mA
Standby | RAS, CAS, DT/OE, ‘ SE = ViH, SC= VL Standby lcc2 5 5 5 mA
Current | WB/WE =Vin | SE = Vi, SC= Cycling | Active lccaA 45 40 40 | mA
RAS Only Refresh Current* Standby lccs 85 80 70 mA
(CAS=VKH, RAS Cycling @ tRC=min) Active IccaA 130 120 110 mA
Fast Page Mode Current* Standby loca 65 60 50 mA
(RAS=ViL, CAS Cycling @ tPC=min) Active IccaA 110 100 90 mA
CAS-Before-RAS Refresh Current* Standby lccs 85 80 70 mA
(RAS and CAS Cycling @ tRC=min) Active lccsA 130 120 110 mA
Data Transfer Current* Standby Iccs 115 110 100 mA
(RAS and GAS Cycling @ tRC=min) Active locsA 160 150 | 140 mA

*NOTE: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output open.
lcc is specified as average current.
In lce1, Icc3, lccB, address transition should be changed only while RAS=ViL
In lcca address transition should be changed only once while CAS = Vin.

L s ugg ’
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KM428C64

CMOS VIDEO RAM

|N P UT/ O UTPUT C U R R E NT (Recommended operating conditions unless otherwise noted.)

Item Symbol Min Max Unit
Input Leakage Current (Any Input 0<VINZVCC
+0.5V, all other pins not under test=0 volts) I -10 10 rA
Output Leakage Current (Data out is disabled, )
0V <Vour<Vce) fou 10 10 A
Output High Voltage Level Vou 24 _ v
(RAM lon=-2mA, SAM loH=-2mA)
Output Low Voltage Level VoL - 0.4 \
(RAM loL=2mA, SAM loL=2mA)
CAPACITANCE (vce=5V, f=1MHz, Ta=25°C)
Item Symbol Min Max Unit
Input Capacitance (Ao~A7) Cint 2 6 pF
Input Capacitance (RAS, CAS, WE/WE,
BT/OE, SE, SC) Cnz 2 4 pF
Input/Output Capacitance (Wo/DQo~W7/DQ7) Coa 2 7 pF
Input/Output Capacitance (SDQo~SDQv) Cspa 2 7 pF
AC CHARACTERISTICS (0 C<TA<70 C, Vcc=5.0V+10%, See notes 1,2)
70ns 80ns 100ns .,
Parameter Symbol Unit Notes
Min Max Min Max Min Max
Random read or write cycle time tRc 130 150 180 ns
Read-modify-write cycle time tRWC 175 200 240 ns
Fast page mode cycle time trc 45 50 60 ns
Fast page mode read-modify-write tPRWC 85 90 115 ns
Access time from RAS traC 70 80 100 | ns 3
Access time from CAS tcac 20 20 25 | ns| 3
Access time from column address taa 35 40 50 | ns | 3,11
Access time from CAS precharge tcPA 40 45 55 | ns| 8
CAS to output in Low-Z teLz 3 ns 3
Output buffer turn-off delay toFF 15 15 15 | ns 7
Transition time (rise and fall) tr 3 50 50 50 | ns 2
RAS precharge time trP 50 60 70 ns
RAS pulse width trAS 70 10K 80 10K 100 10K | ns
RAS pulse width (fast page mode) trAsP 70 100K 80 100K 100 100K | ns
RAS hold time tRsH 20 20 25 ns
CAS hold time tosH 70 80 100 ns
CAS pulse width tcas 20 10K 20 10K 25 10K | ns
22
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KM428C64 : CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

70ns 80ns 100ns
Parameter Symbol Units | Notes
Min | Max | Min| Max | Min | Max
RAS to CAS delay time tRCD 20 50| 25 60| 25 75| ns 56
RAS to column address delay time tRAD 15 35 20 40 20 50| ns 11
CAS to RAS precharge time tcrp 5 5 5 ns
CAS precharge time (CBR Counter Test) teet 10 10 15 ns |
CAS precharge time (fast page mode) tep 10 10 15 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcAH 15 15 25 ns
Column address hold time referenced to RAS taR 55 60 75 ns
Column address to RAS lead time tRAL 35 40 50 ns
Read command set-up time trRCS 0 0 0 ns
Read command hold referenced to CAS tRCH 0 0 0 ns 9
Read command hold referenced to RAS tRRH 0 0 0 ns 9
Write command hold time tweH 15 15 20 ns
Write command referenced to RAS twer 55 60 75 ns
Write command pulse width twp 15 15 20 ns
Write command to RAS lead time tRWL 15 20 25 ns
Write command to CAS lead time towL 15 20 25 ns
Data set-up time tos 0 0 0 ns 10
Data hold time toH 15 15 20 ns 10
Data hold referenced to RAS tDHR 55 60 75 ns
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay towo | 45 45 50 ns 8
CAS precharge to WE delay(Fast Page mode) tcPwp | 65 70 85 ns
RAS to WE delay tRwp | 95 105 130 ns 8
Column address to WE delay time tawp 60 65 80 ns 8
CAS set-up time (C-B-R refresh) tcsr 10 10 10 ns
CAS hold time(C-B-R refresh) tcHR 10 10 20 ns
RAS precharge to CAS hold time tRPC 10 10 10 ns
Access time from output enable toEA 20 20 25| ns
Output enable to data input delay toED 15 15 20 ns
Output buffer turn-off delay from OE toez 0 15 3 15 3 20| ns 7
Output enable command hold time tOEH 15 15 20 ns
Data to CAS delay tozc 0 . 0 0 ns
4Data to output enable delay tozo 0 0 0 ns
Refresh period(256 cycle) tREF 4 4 4| ms

o 23
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KM428C64 CMOS VIDEO RAM

AC CHARACTERISTICS (continuea)

70ns 80ns 100ns
Parameter Symbol Units | Notes
Min | Max | Min| Max | Min | Max
WB set-up time twsR 0 0 0 ns
WB hold time tRWH 10 10 15 ns
Write per bit mask data set-up time tMs 0 0 0 ns
Write per bit mask data hold time tMH 10 15 15 ns
DT high set-up time ) THS 0 0 0 ns
DT high hold time ATHH 10 15 15 ns
DT low set-up time t1is 0 0 0 ns
DT low hold time tTH 10 15 15 ns
DT low hold ref. to RAS(real time read transfer) tRTH 60 65 80 ns
DT low hold ref. to CAS(real time read transfer) teTH 20 25 30 ns
DT low hold ref. to col.addr.(real time read transfer) taTH 25 30 35 ns
SE set-up time referenced to RAS teSR 0 0 0 ns
SE hold time referenced to RAS tREH 10 15 15 1 ns
DT to RAS precharge time tTRP 50 60 70 ns
DT precharge time TP 20 25 30 ns
RAS to first SC delay(read transfer) tRSD 70 80 100 ns
CAS 1o first SC delay(read transfer) tcsp 30 35 50 ns
Col. Addr.to first SC delay(read transfer) tasD 40 40 55 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time(read transfer) trsp 10 15 15 ns
Last SC to RAS set-up time(serial input) tsrs 30 30 30 ns
RAS to first SC delay time(serial input) tshD 20 25| 25 ns
RAS to serial input delay time tsop 40 50 50 ns
Serial output buffer turn-off delay from RAS (pseudo write transfer) tspz 10 30 10 ; 35 10 50| ns 7
Serial Input to first SC delay time tszs 0 0 0 ns
SC cycle time tscc 25 25 30 ns
SC pulse width(SC high time) tsc 7 7 10 ns
SC precharge(SC low time) tscp 7 7 10 ns
Access time from SC tsca 20 20 25| ns 4
Serial output hold time from SC tsoH 5 5 5 ns
Serial input set-up time tsDs 0 0 0 ns
Serial input hold time tSDH 15 15 20 ns
Access time from SE tSEA 20 20 25| ns 4
SE pulse width tsE 20 25 25 ns
SE precharge time tsep 20 25 25 ns
Serial output turn-off from SE tsez 3 15 3 15 3 15! ns 7
Serial input to SE delay time tsze 0 0 0 ns

ELECTRONICS




KM428C64 CMOS VIDEO RAM

AC CHARACTERISTICS (Continued)

70ns 80ns 100ns
Parameter Symbol Units | Notes
Min| Max | Min | Max | Min | Max
Serial write enable set-up time tsws 5 5 5 ns
Serial write enable hold time tswH 15 15 20 ns |
Serial write disable set-up time tswis 5 5 5 ns
Serial write disable hold time tswiH 15 15 20 ns

NOTES

1.

An initial pause of 200s is required after power-up
followed by any 8 RAS, 8SC cycles before proper
device operation is achieved. If the internal refresh
counter is used a minimum of 8 CAS-before-RAS
initialization cycles are required instead of 8 RAS
cycles.

. 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 inputs.

. RAM port outputs are measured with a load

equivalent to 1 TTL load and 50pF.
Dout comparator level: VoH/VoL=2.0/0.8V

. SAM port outputs are measured with a load

equijalent to 1TTL load and 30pF
Dout comparator level: VoH/VoL=2.0/0.8V

. Operation within the trRcp(max) limit insures that

trac(max) can be met. The trRcb(max) is specified
as a reference point only: If trcD is greater than the
specified trcp(max) limit, then access time is
controlled exclusively by tcac.

. Assumes that tRcD >tRCD(max).
. The parameters, toFF(max), toez(max), tspz(max)

and tsez(max), define the time at which the output
achieves the open circuit condition and are not
reverenced to VoH or VoL.

The twcs, tRwp, tcwp and tawp are non restrictive
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 tcwbp >tcwb(minjand trRwbp
>trwp(min)and tawp >tawb(min), then the cycle is
a read-write cycle and the data out will contain the
data read from the selected address. If neither of
the above conditions are satisfied, the condition of
the data out is indeterminate.

24v __ _/

9. Either trcH or tRRH must be satisfied for a read

cycle.

10. These parameters are referenced to the CAS

leading edge in early write cycles and to the WE
leading edge in read-write cycle.

11. Operation within the trap(max) limit insured that

trcD(max) can be met. The trRaD(Max) is specified as
a reference point only. If the tRAD is greater than the
specified trRaD(max) limit, then access time is
controlled by taa.

12. During power-up RAS, DT/OE must be held High or

track with Vcc. After power-up, initial status of chip
is described below.

PIN STATUS
Tap Pointer Invalid
Wi/DQi Hi-Z
SAM Port Input Mode
SDQi Hi-Z

13. Input pulse levels are from 0.0V to 3.0Volts.

All timing measurements are reverenced from ViL
{max) and ViHmin) with transition time=3.0ns

3.0V

0.8V_|
_/ _ov
-

- {7 tr

14. tWCR, tDHR are reverenced to trab(max).

L ms v
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KM428C64

CMOS VIDEO RAM

DEVICE OPERATION

The KM428C64 contains 524,288 memory locations. -
Sixteen address bits are required to address a particular
8bit word in the memory array. Since the KM428C64 has
only 8 address input pins, time multiplexed addressing is
used to input 8 row and 8 column addresses. The
multiplexing is controlled by the timing relationship between
the row address strobe (RAS), the column address strobe
(CAS) and the valid row and column address inputs.

Operation of the KM428C64 begins by strobing in a valid
row address with RAS while CAS remains high.

Then the address on the 8 address input pins is changed
from a row address to a column address and is strobed in
by CAS. This is the beginning of any KM428C64 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 CAS 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 CAS Timing

The minimum RAS and CAS pulse widths are specified by
tras (min) and tcas (min) respectively. These minimum pulse
widths must be satisfied for proper device 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 CAS pulse widths.

In addition, a new cycle must not begin until the minimum
RAS precharge time, trp, has been satisfied. Once a
cycle begins, internal clocks and other circuits within the
KM428C64 begin a complex sequence of events.

If the sequence is broken by violating minimum timing
requirement, loss of data integrity can occur.

Read o
Aread cycle is achieved by maintaining WB/WE high during

a RAS / CAS cycle. The access time is normally specified
with respect to the falling edge of RAS. But the access time
also depends on the falling edge of CAS and on the valid
column address transition.

If CAS goes low before trep (max) and if the column

address is valid before trap (max) then the access time to
valid data is specified by trac (min). However, if CAS goes
low after taco (max) or the column address becomes valid
after trao (Max), access is specified by tcac or taa.

The KM428C64 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.

Write

The KM428C64 can perform early write and read-modify
-write cycles. The difference between these cycles is in the
state of data-out and is determined by the timing relationship
between WB/WE, DT/OE and CAS. In any type of write
cycle. Data-in must be valid at or before the falling edge of
WB/WE, whichever is later.

Fast Page Mode

Fast page mode provides high speed read,write or read-
modify-write access to all memory cells within a selected
row. These cycles may be mixed in any order. A fast page
mode cycle begins with a normal cycle. Then, while RAS is
kept low to maintain the row address, CAS is cycled to
strobe in additional column addresses. This eliminates the
time required to set up and strobe sequential row addresses
for the same page.

Writer-Per-Bit

The write-per-bit function selectively controls the internal
write-enable circuits of the RAM port. When WEB/WE is held
"low" at the falling edge of RAS, during a random access
operation, the write-mask is enabled. At the same time, the
mask data on the Wi/DQi pins is latched onto the write-mask
register (WM1). When a "0" is sensed on any of the Wi/DQi
pins, their corresponding write circuits are disabled and new
data will not be written.

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

Table 1. Truth table for write-per-bit function
RAS CAS DT/OE WB/WE Wi/DQi FUNCTION
H H * WRITE ENABLE
X 1 WRITE ENABLE
H H L
0 WRITE MASK

il EAMTDNARMING
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KM428C64

CMOS VIDEO RAM

DEVICE OPERATION (continued)

Data Output

The KM428C64 has a three-state output buffer which are
controlled by CAS and DT/OE. When either CAS or DT/OE
is high (ViH) the output is in the high impedance (Hi-Z) state.
In any cycle in which valid data appears at the output goes
into the low impedance state in a time specified by tcLz after
the falling edge of CAS. Invalid data may be present at the
output during the time after tcLz and before the valid data
appears at the output. The timing parameter tcac, trac and
taa specify when the valid data will be present at the output.
The valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hidden
refresh). Each of the KM428C64 operating cycles is listed
below after the corresponding output state produced by the
cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
refresh, Fast page mode Read, Fast Page Mode Read-
Modify-Write.

Refresh

The data in the KM428C64 is stored on a tiny capacitor
within each memory cell. Due to leakage the data may leak
off after a period of time. To maintain data integrity it is
necessary to refresh each of the 256 rows every 4 ms. Any
operation cycle performed in the RAM port refreshes the
2048 bits selected by the row addresses or an on-chip
refresh address counter.

Either a burst refresh or distributed refresh may be used.
There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method for
performing refresh. It is performed by strobing in a row
address with RAS while CAS remains high. This cycle
must be repeated for each of the 256 row address, (Ao ~ A7).

CAS-before-RAS Refresh: The KM428C64 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low for
the specified set up time (tcsr) before RAS goes low the
on-chip refresh circuitry is enabled. An internal refresh
operation automatically occurs. The refresh address is
supplied by the on-chip refresh address counter which is
then internally incremented in preparation for the next
CAS-before-RAS refresh cycle.

Hidden Refresh:A hidden refresh cycle may be performed
while maintaining the latest valid data at the output by
extending the CAS active time and cycling RAS.

The KM428C64, hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cycle.
The refresh row address is the preferred method.

Transfer Operation

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

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

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

Read-Transfer Cycle

A read-transfer consists-of loading a selected row of data
from the RAM array into the SAM register.

A read-transfer is accomplished by holding CAS high, DT/OE
low and WB/WE high at the falling edge of RAS. The row
address selected at the falling edge of RAS determines the
RAM row to be transferred into the SAM.

The actual data transfer completed at the rising edge of
DT/OE. When the transfer is completed, the SDQ lines are
set into the output mode.

In a read/real-time read-transfer cycle, the transfer of a new
row of data is completed at the rising edge of DT/OE and
becomes valid on the SDQ lines after the specified access
time tsca from the rising edge of the subsequent serial clock
(SC) cycle. The start address of the serial pointer of the SAM
is determined by the column address selected at the falling
edge of CAS

Write Transfer Cycle

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

I Fl ErTRNNINC
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KM428C64

CMOS VIDEO RAM

DEVICE OPERATION (continued)
Table 2. Truth table for Transfer operation

RAS CAS | DT/OE | WB/WE SE FUNCTION TRANSFER DIRECTION
H L H * Read transfer cycle RAM — SAM
—\_ H L L L Write transfer cycle SAM — RAM
H L L H Pseudo write transfer cycle —

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines
from serial read mode to serial write mode. it doesn't
perform data transfer. A pseudo write transfer is
accomplished by holding CAS high, DT/OE low,
WB/MWE low and SE high at the falling edge of RAS.
The pseudo write transfer cycle must be performed
after a read transfer cycle if the subsequent operation is a
write transfer cycle. There is a timing delay associated
with the switching of the SDQ lines from serial output
mode to serial input mode. During this period, the SC
clock must be held at a constant ViL or Vm after the tsc
precharge time has been satisfied. A rising edge of the SC
clock must not occur until after the specified delay tsro from
the falling edge of RAS.

Serial Clock (SC)

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

Serial Input / Output (SDQO ~ SDQ7)

Serial input and serial output share common I/O pins. Serial
input or output mode is determined by the most recent
transfer cycle. When a read transfer cycle is performed, the
SAM port is in the output mode. When a pseudo write
transfer is performed, the SAM port operation is switched
from output mode to input mode. During subsequent write
transfer cycle, the SAM port remains is the input mode.

Power - up

An initial pause of 200 usec is required, after power-up
followed by 8 initialization cycles before proper device
operation is assured.
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KM428C64 CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE
tac
tras 1RP.-
- Ve — tan r .
RS \ / \
" tcap
tosH tep
treo trsm -
cas Vin — tcas / /
t \
Vi — / tash tran ASC T
tran taa 1
Vin — ROW
Ao-A7 Vi — m ADDRESS J COLUMN ADDRESS
i oy g e i
tres = trRH —=
wewe ™
Vi — tron ——=
I‘“Tns’ "fTHH‘{ (

moe !~ S0 /
DT/OE
Vi —

tozo
—t— toea
N
Vi — e teac — torr
Wo/IOo toez
~W,/10;7 taa
Von — toz ]
L our OPEN - VALID DATA-OUT
Vou = trac
WRITE CYCLE (EARLY WRITE) t
AC
tras trp
RAS Vu — !g tar
Vie — N x 7 \
s tesh ——ter
trcD trsH
oRs T : tasc \ tons 1
v /e Y/
tasn | | than traL —~
AgAr VM T m ROW COLUMN
Vi — ADDRESS ADDRESS p
twsr L——l I——— trwH —-‘JCT-* I‘:j twen
WewE V™ "1 weB =T twe
Vi —
trus twer
|——" trin taw
prioE Vi —
Vi —
v tus tvH tos ton .
N 1 OROQOOOQROOOQOROOOOOND
oy Ve~ T e
~WIDQs Ir o
Lour OPEN
VoL —
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KM428C64

CMOS VIDEO RAM

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

\ b tpp ———|
v RAS
. H — 3 tan ‘
RS Vi — tcre X t
treo = tasH fep
cas Vi — [=~——tRaD [hsc \ tT ] [ /- \
Vi — tasr traH t T ]
[ IlcAH—
: Vi — ROW COLUMN \VAYA AYAYAVAYAVAVAVAVAVAYAY,
RO T I e
twsn tRwH —-— towt
F——tawL
we/wE Vin —
T
Vi —
trhs l..ﬁ 1[ twcralL ____1 Tom
ooe T N R
IR Rk
tvs F-—- tun tos |=— toH —=]
i XTI
IN -
W[o/—DODr\: Vi — m WMI DATA VALID DATA-IN X\ 0 A’ A’A‘A’A’ A‘A’A‘A’ A’A‘A‘A‘A’ A‘A‘ A’
W7/DQy Von — torr
L__ out OPEN
Voo —
READ-WRITE/READ-MODIFY-WRITE CYCLE
trwe:
tras trp —
_ Vg — — ™\ tan
RAS \
V, —_—
- fone tosn ter
tacp tRst
Viy —
as 7 o \ fers [
Vi = t [
ASR RAH o — T T
A VT f Row 7 COLUMN
Aor vy — m‘& ADDRESS ADDRESS
twsr tawn |r tacs towd ‘-—lc‘:u.{
~— lRwL
e, D i B 11
J(E—
e o oo ] toe
e T RGN
Vie —
toep  los
tms =] % toze —=| ton
— i - tDzo-—+ toea l._‘
no WMI DATA VALID
VL — v - DATA-IN
Wo/DQon L tan 7 oez
W7/DQ7 = trac
Vi —-—
L— ouTt o OPEN D/l/TAAL-"guT
Voo — touz
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KM428C64

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
PAGE MODE READ CYCLE

RAS

CAs

WB/WE

DT/OE

I—- IN

Wo/DQo
~W;/DQy

L out

Vin

Vi

Vin
Vi

Vi

0
Vi

t
trasp s
\ b N\
£¢ 7
44
tec trc = tasy
t t
’-Cip- f=——trcp —— F— tep—| t—— tep ——d P
~— tcast—— f—t; —t
cas \ cAs —t— cas —=] /
fe—trao _.| \- Z \
t
AR, tesH T t!: trat
] ASC t
tran |—1CAH— 25— toan— 252 tean—]
ROW 4~ COLUMN COLUMM COLUMN
ADD A ADDRESS ADDRESS ADDRESS
l thc: trcs trc
th: treH treH trrH
£&
trus trom
p
/74
4
tozo
tcea tera
— +4
/ toea torr toga torr toea torr
tcac toez tcac toez teac toez
N Jyp— S, Jy—— b tan ——a=]
VALID { VALID VALID
OPEN DATA-OUT DATA-OUT 1 DATA-OUT
trac — 1 teiz
=1 tewz
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KM428C64 CMOS VIDEO RAM

TlMlNG D'AGRAMS (Continued)
PAGE MODE WRITE CYCLE (EARLY WRITE)

trasp for
P Vi — 3 tar
RAS
Vi — 5 —
1t tec ———-ﬂ
t © L

t_ﬂ_ ——— trco ——-] tep —=i tep—e{ = tRgH —— s
o Vi — k \L—‘CAS 1 ‘&P‘tc‘sg X-_tc‘s—— 4
CAS N tm—trAD —= q L ] I

L
tcsH [=—tcan —= } traL
tasr tran  tasc tcan if_c_ tasc | [ toan—

>» 0

Vim — ROW COLUMN OLUMN COLUMN
Ao-Az v — XY\ ADD ADDRESS DDRESS ADDRESS

[N

T

L—?wcn = twen ——| = tweH
twsr  |trwh twe tweH twe twes T
[ Ve — 0 ——ed O G

Vi — £C

$
tris trin tow tow — '] ‘CWL——‘
tawe
£ € -

tms v tos ’t_n_H_ _133_ ton
Vi — ' VALID VALID VALID OOOOOOOX
I— IN “ _& WMi DATAIN m DATA-IN DATA-IN }\Q‘Q’x“.&""
Wo/DQ
~3v7/D°Q, fonm
I—- out Vou — OPEN —
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KM428C64 CMOS VIDEO RAM

T|M|NG DlAGRAMS (Continued)
PAGE MODE READ-MODIFY-WRITY CYCLE

trasp te
L—‘AR——
_ Vi — tosH ——=
RAS &
Vi —
4 4 ] 4
oo PRWC - PRWC o RSH
Vi —  —e T teas teas
CAS
Vi —
1,
= tasc tasc towe
o . "
tash F=—toan —— 2 = toan—=| 25 tecan—=1 b=—taw,
Ag-A Vin  — NFROW¥}{ COLUMN COLUMN " COLUMN
0°17 Vi — kADD ADDRESS ADDRESS ADDRESS
trwH ‘ ]
RAL
twsa twe twe twp K
— Vi —
WB/WE wpB \ L R V N l{
Ve — - fcwD_‘T towo towp
trwp
trrn tcPwo tcPwD ———
trh
|
DT/OE Vi I
Vi — I
tMH)- tozo tos tozo tos LDZO tos
! m ! oo toen toH
MS DzZC r h
: toeo p.n_li It toep toH r—«
} DzC
I—— Vie — I“‘“OEA i |—— toea H'OEA 2
Wo/DQg WM1 toac [ [toez| = vALID teac | {toez ¢ vALID tcac !’tO_EZ‘ VALID
~W;/DQ; ] i 7 DATAN | [T, DATAIN | [t DATAIN
I_ Vou — X
out
Vor = ‘\T \\ \\
taac VALID DATA-OUT VALID DATA-QUT VALID DATA-OUT
tez cLz

teiz
Don’t Care
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KM428C64 CMOS VIDEO RAM

TIMING DlAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

tre
RA!
J— Viu — \
RAS _ \ R
Vi tcrp tapc l torp
—_— Vi —
CAS _ / .
Vi tasR tRan

o o rooness K RN, asEress RSN

v
0 RXOOORXNNNAXXXXNCKXRNX
Roon, ::: B OPEN
CAS BEFORE RAS REFRESH
——tre tae
L_________.H“S_______J tre

— Vi — .
AAS Vi — —]r———tm’cﬂ Z

teen | jlesm tRPC

tonR ———{ tep .
— V — CSR
ChAs " 7 [ j
Vi — }

it ) opEN—

DON'T CARE
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KM428C64

CMOS VIDEO RAM

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

p—rtrp
L —
J— Vi tras
RAS Vi —
[ ]
il teur fepr tasH
TAS Vi = S toas
Vi — . -
i tRaL
ASC -—"CAH——I
Vi —
Ao-Ar v COLUMN ADDRESS
L —
t tRRH
AA
READ CYCLE thcs oo tecn
=~ Al —
wewe M7
Vie — trow
toea
— Vig —
DTIOE ‘“ \
Vi — \
| l:—— torr
r——tCLZ toez —=
Vor —
Wo/DQo~
| VALID DATA- E____
Wi/DQr VoL — OPEN \

WRITE CYCLE

tRWH,
e

twsr

i

tawe

towe

twes

~ tWCH

VIL -
N 1 T
DT/OE M=
ViL —
tms tMH tos ton
Wo/DQo~ Vih — MASK
W1/DQr Vi — DATA-IN VALID DATA-IN
towe
READ-MODIFY-WRITE CYCLE . t
twsr| [tRwWH thos AWD——-Jt ) RWL
H [———tcwp e
Vi —
WBIWE WPB torc S
VlL - ¢
AA
i toea
DT/OE Vin — }
Vi = toeo
' ton
teac toez | tos
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Wo/DQo~ Von—
W/DGr VoL — ;
r—tm ol VALID DATA-OUT -7

\VAVAVAVAVAY,

VALID

DATA-IN

\VAVAVAVAVAVAVAY,

QAL

m DON'T CARE

H FI FAFTRANINQ

35




KM428C64

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

HIDDEN REFRESH CYCLE

Ao-A7

DT/OE -

Wo/DQo
~W;/DQ;

ViH
Vi,

Vor

Vou

= tan——=1

¥

AVAN

~tac tac "
tras tap tras iz
e —_— ]
N— "1 4 N \
- t —
iild ~—tacp tRsH—=1 l=— tchR '—tcp -—1
- ——/ b tRAD \ - L f 1
tasr | | tRan RAL .
}'—' = tcan
- - ROW COLUMN
— ADDRESS \ ADDRESS
tasc == tar 1 ltwsr
| _—1— -
tres - —
trus | |_trm | thoH—
toez # toea p torr
= torr= teac - = toez =]
_ ———
) VALID DATA-OUT >
- 4 toz 4

V”"’i Don't Care
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KM428C64 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ TRANSFER CYCLE

tac
tras tre
N Vih — X tar F N
RAS N\ 1[ \
[N
terp tesh
treo trsH
T
— Vin tea
CAS v \
i Z
}‘—‘RAD traL l
tRanH tasc toan
Achr " " SaM START
o0-A7 v ADDRESS k AM START ADDRESS
L
Ao~A7: TAP
trwH l
—_—— VWV —
WBWE
Vie — 7
trre —]
b trp ——a=f
tris trim

|
—_ V - v
priog " WWQ
Vi —

—!—:— tasp

torr

teso

trso

Wo/DQo. VM
~WDQr

h— trsp—e-] r—— tsco——=p
tsce tsc tscp

V, —_ 4 ﬂ
sc " ,J/ | INHIBIT RISING TRANSIANT / /
Vi — ts(Ii o b

tszs

Vg — AV A YA YAV AV AV AVAYAYAVAYAYAAVAVAVAVAVAVAY
R B e e
SDQq tsca tson
~SDQy
l_ Vou — A VALD 3
our o _ —\_ pata-oUT §<
Note: SE=V,_
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KM428C64

CMOS VIDEO RAM

TlMlNG DIAGRAMS (Continued)
REAL TIME READ TRANSFER CYCLE

RAS
CAS
Ao-Ay
WB/WE
DT/OE

Wo/DQo
~W7/DQ;

sC

|—' IN
SDQo
~SDQ;

ouT

Vin
Vie

Vin
Vi

Vin
Vi

tac

3\ tar
t ‘C?H
Sl taco tasn
I
tcas /
2z
(S, ¢ t ' [
RAD RAL’
tasr tran tasc ton -l
l— tcan ——
X I
ROW ccs ?@g SAM START ADDRESS
| A N
Ao~A7: TAP
twse trwH

tatH

tis

o

[e—— typ—=|

trrp

S

taTH

tore

et el

tsc tsce

i

trsL

OPEN

trsp

N\

tsca

tsca

tsom

VALID
DATA-OUT

VALID
" DATA-OUT

VALID
DATA-OUT

VALID
DATA-OUT

VALID

{ DATA-OUT ><

Previous Row Data

Note: §!—E=V|L

0N

New Row Data

Don't Care

38



KM428C64

CMOS VIDEO RAM

T'MlNG DIAGRAMS (Continued)
PSEUDO WRITE TRANSFER CYCLE

RAS

CAS
AoA7
WB/WE

DT/OE

Wo/DQo
~W,/DQ7

SC

l—IN

SDQo
~SDQy

|— ourt

thc
tras trp———=—
ViH — ﬂ tar e
"o \ /) \
N tesn
Cis trco tasH
Vi — toas / /
Vi — = .
]
tasr mtf‘ﬁ tasc __i:: _ o
Vip — N
ROW ADDRESS [ SAM START ADDRESS
Vy —
‘ ) Ao-A7: TAP
twsr trwh
Vih —
Vi —
tris trin
Vin —
V- I 2
tore
Vn = M OPEN
Vi — 7{ tsrD tsco
tshs tsce tsc | tsce |
\\//': : )l/-‘ . \ Inhibit Rising Transiant \t ) /
tesn| | tren tsws
Vi ; (X XXXXKIOOOHN
“ it
tsop tsos tsom
f——tspz =
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KM428C64 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

WRITE TRANSFER CYCLE

tac
tras tre
J— Vin — _——_ﬁx-————lm———% /T N
RAS
vV — . .
&
lore treo t:::
J— Viy — o \ tcas J / /
cAS /
Vi — F_—'RAD
t 4 : tRaL 4;|r
ASR RAH ASC L___ toan —=]
Vi — oW = N AR
AgvAz: TAP
twsr trRwH
—_— Vi —
WB/WE
ViL —
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DT/OE Vi — Y
[
o I 1
A
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tsrs . tscp tsc | tscp |
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Vie / + \ inhibit Rising Transient . I j /
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I tsws
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n
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KM428C64 CMOS VIDEO RAM

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

__ Vi —
RAS "
Vi -

I
<
I

|

e RS

ViL
f—tscc tscc tsco tscc tscc |
tsc tsc tsc tsc tsc
2 A
sc Vi — \ / n-2 / n-1 \ - n / n+1 n+2x
Vi — K . 7
tsce tscp tscp
tscp L_ twiH —==] tows tsce l__ tswir—=] tows tscp
— I’—— tsep =1 tsgp ———= =i
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SE Vi = f—rt: S P TS
SE S twis \ SWH swas SWH
Vi — . == . }-——I 7
tse ——l et tsE ——a] .1 SEt
ts0s tsoH =.’ tso tson | tsos '|= SDH_!
- - e e T
IN ! ’ ]
lr Vi — A A‘A‘A’A- N_DATAIN Y\ DATA-IN A\ DATA-IN
n-2 (n—1) MASKED M (n+ 1) MASKED n+2
SDQo tsze tsze tsze
~SDQ;
Ve —
L out o OPEN

Vi — 7
RAS
vlL -
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—— Vu -
DT/OE
Vi —
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V\L - x - - N
tsoH tspH tspH tsoH
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tsos tsps tsps tsps tsps
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Note: SE=V)_

Don't Care

< )

FlI ErTRNANINC




KM428C64 CMOS VIDEO RAM

SERIAL READ CYCLE (SE =VL)

J— V -
RAS " /
Vie —

trhs i
—— Vi —
DT/OE
Vi —
tscc tscc tscc tsoc tsce |
tsc tsc tsc tsc tsc
v tscp tsce < [ tsce tscp tscp
Ho \ = - n n+2
sc [ n-2 n-1 / / n+1 \ / \
Vi — b
tsce tsca tsca tsca tsca tsca
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n-2 n-1 n n+1 n+2

Note: SE=V|_

SERIAL READ CYCLE (SE Controlled Outputs)

JE— Vin —
RAS .
Vi —

trus trun
I Y RN
Vi — AWAAAANNANANNNNAAANNNNNY
tsce tsce tsco tsce tsce |
tsc tsc tsc tsc tsc
Vin — - ¥
sc v, — n-38 Z n-2 / n-1 \ Z n \ n+1 ] n+2
t
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— Vi —
SE 2
Vi —
Vi —
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( Vie — tsca tsca tsca tsca
S%%%) lson fsez tsEA fson fs0s
~SDQy
Vou — > ( '
|_ VALID VALID VALID i VALID VALID
ouT ~ x }— OPEN -0uT A~ -
Vo — DATA-OUT ) DATA-OUT DATA-OU p _LDATA ouT DATA-OUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
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KM428C64 CMOS VIDEO RAM

PACKAGES DIMENSION

40 LEAD PLASTIC SMALL OUT LINE J FORM PACKAGE Unit: Inches (millimeters)
" (STAND * OFF)
e : 2:2:;::; K 0.025 (0.64) 0.008 (0.20)
' ’ MAX X .
ﬁﬁﬂﬁmmﬂl‘lr‘!ﬂl‘”‘lf‘\l‘lﬁﬂﬁl—lr‘l—’ vy rj—"—“_——%@»
L‘l } y v v

| J N N D [ N N Y OO O D J G B |
0.026(0.66) 0.148 (3.76)
0.032(0.81) MAX
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KM424C257

CMOS VIDEO RAM

256K X4 Bit CMOS Video RAM
FEATURES

¢ Dual port Architecture
256K x 4 bits RAM port
512 x 4 bits SAM port
¢ Performance

Parameter Speed -6 -7 S

RAM access time (tRAC) 60ns | 70ns | 80ns
RAM access time (tcac) 20ns | 20ns | 20ns
RAM cycle time (trc) 110ns | 130ns | 150ns

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

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

Fast Page Mode

RAM Read, Write, Read-Modify-Write

Serial Read and Serial Write

Read, Real Time Read and Split Read Transfer

(RAM—SAM)

Write, Split Write Transfer with Masking

operation (New Mask)

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

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

e Common Data 1/0 Using three state RAM Output
Control

e All inputs and outputs TTL compatible

¢ Refresh: 512 Cycle/8ms

Single +5V+10% Supply Voltage

Plastic. 28-PIN 400 mil SOJ and ZIP

L ]

GENERAL DESCRIPTION

The Samsung KM424C257 is a CMOS 256K X4 bit Dual
Port DRAM. It consists of a 266K X4 dynamic random
access memory (RAM) port and 512 X4 static serial ac-
cess memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer bet-
ween the ports.

The RAM array consists of 512 bit rows of 2048 bits.
It operates like a conventional 256K X4 CMOS DRAM.
The RAM port has a write per bit mask capability.

The SAM port consists of four 512 bit high speed shift
registers that are connected to the RAM array through
a 2048 bit data transfer gate. The SAM port has serial
read and write capabilities.

Data may be internally transferred bi-directionally between
the RAM and SAM ports using read or write transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM424C257 supports RAS-only, Hidden,
and CAS-before-RAS refresh for the RAM port. The SAM
port does not require refresh.

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

PIN CONF'GURAT'ON (Top Views)

28 Pin 400 mil SOJ

28 Pin 400 mil ZIP

DSF
w2/DQ2
w3/DQ3 [ 3] 2] - oa
spQ2 | 5]
spa3
vss [7]
sC
spao | 9]
— spQ1
DT/OE [11)
wipai |3 Ww0/DQO
4] WB/WE
N.c. |15
RAS
Ag |17] A
As [19] = ¢
Veo [21] = ™
As Ar
Ay [29]

QSF

S 1msuyg
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KM424C257 CMOS VIDEO RAM

PIN DESCRIPTION

Symbol Type Description
RAS N Row Address Strobe. RAS is used to clock in the 9 row bits for another input
signal. The RAM port is placed in standby mode when the RAS control is held
"High"
CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a

strobe for the DSF inputs

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

B/WE IN The WB/WE input 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 enable.

DSF IN 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/0 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
SDQi IN/OUT Serial input and serial output share common /O pins. Serial input or output mode

is determined by the most recent read, write or pseudo write transfer cycle.

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

SE IN 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.

Vce SUPPLY Power supply

Vss SUPPLY Ground

Pamsuncg *
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KM424C257

CMOS VIDEO RAM

FUNCTIONAL BLOCK DIAGRAM

RAS—
RS CONTROL
WE/WE REFRESH
BT/0E — A ADDRESS
COUNTER
bSF CLOCK
SC—=1
SE—
O +cceeereDEEOEG e 51
SPLIT DATA SPLIT DATA WRITE .
REGISTER (LOWER) REGISTER (UPPER) MASK COLOR
REGISTER
SERIAL DATA SELECTOR REGISTER
0
Ao ol -
. 5 . MEMORY ARRAY
@ z| 128KX4 CELLS
w o)
& | - - Wo/DQo
8 .
255 .
) 8 RAM .
. o COL. DEC. & /O 110 .
8 BUFFERS .
. 256 . .
As—1 afl - -~ — waDQ;
ol . MEMORY ARRAY
g . 128KX4CELLS
[ .
511 f=—— SDQq
— SERIAL DATA SELECTOR .
s .
SPLIT DATA SPLIT DATA ER,}@,L :
REGISTER (LOWER) | REGISTER (UPPER) BUFFERS .
O ¢+ e . 2255 2564 e s 51 .
I . sDQs
— SERIAL ADDRESS
COUNTER asF
- Vee
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KM424C257 - CMOS VIDEO RAM

FUNCTION TRUTH TABLE

Mnemonic RAS CAS | Address™ | DQi Input'2 Write | Color Function‘
Code | CAS |DT/OE| WE | DSF | SE | DSF | RAS | CAS | RAS |CAS/WE| Mask | Register
CBR 0 X X X X — X X X — — — CBR Refresh
ROR 1 1 X 0 X — |[Row| X X - — — | RAS-only Refresh
RW 1 1 1 0 X 0 |Row| Col.| X | Data - — Normal DRAM Read/

Write(No. Mask)
Masked DRAM Write

RW/NM 1 1 0 0 X 0 |Row| Col. | WMi| Data | Use -

(New Mask)
Masked Flash Write
MFLW 1 1 0 1 X X | Row| X | WMi X Use | Use
(New Mask)
Col. Col. .
BW 1 1 1 0 X 1 | Row X — Use | Block Write (No Mask)
(A2-A8) Mask
Col. Col. Masked Block Write
BW/NW 1 1 0 0 X 1 | Row WMi Use | Use
(A2~A8) Mask (New Mask)
'3 Coor .
LCR 1 1 1 1 X 1 |[Row| «X X - Load | Load Color Register
Mask
RT 1 0 1 0| X | x |Row| Tap| X X - — | Read Transfer
SRT 1 0 1 1] X X |Row| Tap | X X - — | Split Read Transfer
PWT 1 0 0 0 1 X |Row | Tap| X X — — Pseudo Write Transfer
Masked Write

MWT 1 0 | 0] 0| 0] x |Row|Tap|WMi| x - -
Transfer(New Mask)

Masked Split Write
Transfer(New Mask)

MSWT 1 0 0 1 X X |Row| Tap | WMi| X - —

X: Don't Care, -: Not Applicable

Note :

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

*2 : These column show what must be present on the DQo~DQ3 outputs at the falling edge of RAS, CAS or WB/WE,
whichever is later.

*3 : The Row that is addressed will be refreshed.

ELECTRONICS




KM424C257

CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss VN, Vour -1to +7.0 \
Voltage on Vcc Supply Relative to Vss Vce —1to +7.0 \
Storage Temperature Tstg ~55 to +150 °C
Power Dissipation Po 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 ab-
solute maximum rating conditions for extended periods may affect device reliability.

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

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vv
Ground Vss 0 0 0 Vv
Input High Voltage VIH 2.4 — Vcec+1V \'
Input Low Voltage Vi -1.5 - 0.8 Y

|NPUTI OUTPUT CURRENT (Recommended operating conditions unless otherwise noted.)

Item Symbol Min Max Unit
Input Leakage Current (Any Input 0<ViIN<Vce +0.5V, | 10 10 A
all other pins not under test=0 volts) L M
Output Leakage Current (Data out is disabled, _
0V <VouT <Vce) lou 10 10 uA
Output High Voltage Level _
(RAM lon=—5mA, SAM lon=—2mA) Vou 24 v
Output Low Voltage Level _
(RAM loL=4.2mA, SAM loL=2mA) Vou 0.4 v

CAPACITANCE (voc-5V, f=1MHz, Ta=25°C)

item Symbol Min Max Unit
Input Capacitance (Ao-As) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, _
DT/OE, SE, SC, DSF) Cinz 2 7 PF
Input/Output Capacitance (Wo/DQo-W3/DQ3) Coa 2 7 pF
Input/Output Capacitance (SDQp-SDQ3) Cspa 7 pF
Output Capacitance (QSF) CasF 7 pF

L 1msungg
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KM424C257

CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM424C257
Parameter(RAM Port) SAM Port | Symbol Unit
-6 -7 -8

Operating Current*1 Standby lcct 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active Icc1A 140 130 120 mA
Standby Current*1 Standby Icc2 5 5 5 mA
(RAS=CAS=DT/OE=WB/WE=VIH,DSF=VIL) | Active IcC2A 50 45 40 mA
RAS Only Refresh Current*s Standby | lccs 90 85 80 mA
(CAS=ViH, RAS Cycling @trc=min.) Active lccsA 140 130 120 mA
Fast Page Mode Current*1 Standby lcc4 70 65 60 mA
(RAS=ViL, CAS Cycling @trc=min.) Active IccsA 120 110 100 mA
CAS-Before-RAS Refresh Current*i Standby | locs 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active lccsA 140 130 120 mA
Data Transfer Current*1 Standby lccs 120 15 | 110 mA
(RAS and CAS Cycling @trc=min.) Active IcceA 170 160 150 mA
Flash Write Cycle Standby lcc7 920 85 80 mA
(RAS and CAS Cycling @tro=min.) Active loc7A 140 130 120 mA
Block Write Cycle Standby lccs 100 95 90 mA
(RAS and CAS Cycling @trc=min.) Active lccsA 150 140 130 mA
Color Register Load or Read Cycle Standby | lcce 90 85 80 mA
(RAS and TAS Cycling @trc=min.) Active IccoA 140 130 120 mA

NOTE*1: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output

open, lcc is Specified as average current.

In Icct, lee3, lec6, Icc?, Ice8, Icc9 address transition should be changed only while RAS=VIL
In Iccs, address transition should be changed only once while CAS=VIH.
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KM424C257

CMOS VIDEO RAM

AC CHARACTERISTICS (0°c<Ta<70°C, Voc=5.0V + 10%, see notes 1,2)

MDnmrc

Parameter Symbol i 7 S Unit| Notes
Min Max Min Max Min Max

Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time trRwc | 155 175 20 ns

Fast page mode cycle time tec 40 45 50 ns

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

Access time from RAS tRAC 60 70 80 ns | 34
Access time from CAS tcac 20 20 20 ns | 4
Access time from column address taa 30 35 40 ns | 3,11
Access time from CAS precharge tcra 35 40 45 ns 3
CAS to output in Low-Z toLz 3 » ns | 3
Output buffer turn-off defay OFF 0 15 15 15 ns 7
Transition time(rise and fall) T 3 50 50 50 ns 2
RAS precharge time tRP 40 50 60 ns

RAS pulse width tas | 60 | 10K | 70 | 10K | 80 | 10K | ms

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

RAS hold time tRSH 20 20 20 ns

CAS hold time tCsH 60 70 80 ns

CAS pulse width tcas 20 10K 20 10K 20 10K ns

RAS to CAS delay time tRCD 20 40 .20 50 25 60 ns | 56
RAS to column address delay time tRAD 15 30 15 35 20 40 ns 1
TAS to RAS precharge time tcap 5 5 5 ns

CAS precharge time (CBR Counter Test) tepT 10 10 10 ns

CAS precharge time(fast page mode) tep 10 10 10 ns

Row address set-up time tasr 0 0 0 ns

Row address hold time tRAH 10 10 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcAH 15 15 15 ns
Column address hold referenced to RAS tAR 50 55 60 ns
Column address to RAS lead time tRAL 30 35 40 ns

Read command set-up time tRCs 0 0 ns

Read command hold referenced to CAS tRCH 0 0 ns | 9
Read command hold referenced to RAS tARH 0 0 ns 9
Write command hold time tweH 15 15 15 ns

Write command hold referenced to RAS twer 45 55 60 ns

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 tow 15 15 20 ns
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KM424C257 CMOS VIDEO RAM

AC CHARACTERISTICS (0°c<Ta<70°C, Vcc=3.3V+0.3V, See notes 1,2)

Parameter Symbol I 7 8 Units | Notes
Min | Max | Min| Max | Min| Max

Data set-up time tos 0 0 0 ns 10
Data hold time toH 15 15 15 ns 10
Data hold referenced to RAS tOHR 45 55 60 ns

Write command éet-up time twes 0 0 07 ns 8
CAS to WE delay towp | 40 45 45| ns 8
CAS precharge to WE delay(Fast Page mode) tcpwp | 60 85 70 ns

RAS to WE delay tawp | 85 95 105 ns 8
Column address to WE delay time tawp 55 60T 65 ns -8
CAS set-up time (C-B-R refresh) tcsr 10 10 10 ns

CAS hold time(C-B-R refresh) tCHR 10 10 10 ns

RAS precharge to CAS hold time tRPC 10 10 10 ns

RAS hold time referenced to OE tROH 15 20 20 ns

Access time from output enable tOEA 20 20 20 ns 7
Output enable to data input delay toep 15 15 15 ns

Output buffer turn-off delay time from OE toEz 0 15 0 15 0 15| ns

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) tREF 8 8 8| ms

WB set-up time twsR 0 0 0 ns

WB hold time tRWH 10 10 15 ns

DSF set-up time referenced to RAS ()) tFHR 0 0 0 ns

DSF hold time referenced to RAS (I) tFSR 45 55 60 ns

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

DSF set-p time referenced to CAS trsc 0 0 0 ns

DSF hold time referenced to CAS tcFH 10 15 15 ns ]
Write per bit mask data set-up tMs 0 0 0 ns

Write per bit mask data hold tMH 10 10 15 ns

DT high set-up time tTHS 0 0 0 ns

DT high hold time tTHH 10 10 15 ns

DT high set-up time tLs 0 0 0 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) tcTH 15 20 25 ns

DT low hold ref. to col.addr.(real time read transfer) tATH 20 25 30 ns

SE setup referenced to RAS tESR 0 0 0 ns

SE hold time referenced to RAS REH 10 10 15 ns
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KM424C257

CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

W el EMTDALMINe

Parameter Symbol i ad ® Unit| Notes
Min Max Min Max Min Max

DT to RAS precharge time tRP 40 50 60 ns

DT precharge time tp 20 20 25 ' ns

RAS to first SC delay(read transfer) tRsD 60 70 80 ns

CAS to first SC delay(read transfer) tcsp 25 30 35 ns
Col.Addr.to first SC delay(read transfer) tasp 35 40 40 ns

Last SC to DT lead time trsL 5 5 5 ns

DT to first SC delay time(read transfer) trsD 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 tsbb 30 40 50 ns

Serial output buffer tumn-off delay from RAS

(pseudo wrte transfer) 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 20 25 25 ns 12
SC pulse width(SC high time) tsc 6 ' ns

SC precharge(SC low time) tscp ns
Access time from SC tsca 18 20 20 ns 4
Serial output hold time from SC tsoH 5 5 5 ns

Serial input set-up time tsbs 0 0 0 ns

Serial input hold time tsoH 10 15 15 ns
Access time from SE 1SEA 15 20 20 ns| 4
SE pulse width tse 20 20 25 ns

SE precharge time i tseP 20 20 25 ns

Serial output tumn-off from SE 154 0 15 0 15 0 15 ns 7
Serial input to SE delay time tszE 0 0 ns

Serial write enable set-up time tsws 5 5 5 ns

Serial write enable hold time tswH 10 15 15 ns

Serial write disable set-up time tswis 5 5 5 ns

Serial write disable hold time tswin 15 15 15 ns

Split transfer set-up time ts1s 25 25 25 ns

Split transfer hold time tsTH 25 25 25 ns
SC-QSF delay time tsap 25 25 25 ns
DT-QSF delay time trap 25 25 25 ns
CAS-QSF delay time tcap 30 35 40 ns
RAS-QSF delay time trRaD 60 70 80 ns
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CMOS VIDEO RAM

NOTES

1.

~N O

An initial pause of 200us is required after power-
up followed by any 8 RAS, 8 SC cycles before proper
device operation is achieved. If the internal refresh
counter is used a minimum of 8 CAS-before-RAS

initialization cycles are required instead of 8 RAS
cycles.

. Vinmin) and Vimax) are reference levels for measur-

ing timing of input signals. Transition times are
measured between Viy(min) and Viymax), and are
assumed to be 5ns for all inputs.

Inputs signal transition from 0 to 3V for AC Testing.

. RAM port outputs are measured with a load

equivalent to 2 TTL loads and 100pF.
Dout comparator levei:VoH/VoL=2.0/0.8V

. SAM port outputs are measured with a load

equivalent to 1 TTL loads and 50pF. Dout com-
parator level: Von/VoL=2.0/0.8V.

. Operation within the taco(max) limit insures that

trac(max) can be met. trep(max) is specified as a
reference point only: If teco is greater than the
specified trep(Max) limit, then access time is con-
trolled exclusively by tcac.

. Assumes that trcp2trReD(max)-
. The parameters, torF(max), toEz(max), tsDz(max) and

tsez(max), define the time at which the output

achieves the open circuit condition and is not
referenced to Von or Vor.

. twes, trwp, tcwp and tawp are non restrictive

operating parameters. They are included in the data
sheet as electrical characteristics only. If
twes>twesmin) the cycle is an early write cycle and

10.

the data out pin will remain high impedance for the
duration of the cycle. If tcwp>tcwpmin) and
trRwp=trwp(min) and tawp>tawp(min), then the cycle
is a read-write cycle and the data out will contain
the data read from the selected address. If neither
of the above conditions are satisfied, the condition
of the data out is indeterminate.

Either trcH or trry must be satisfied for a read
cycle.

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

. Operation within the trapmax) limit insures that

trep(max) can be met. trapmax) is specified as a
reference point only. If trap is greater than the
specified trapmax) limit, then access time is con-
trolled by taa.

12. Assume tT=3ns
13. Recomended operating input condition.

3.0V

Input pulse levels are from 0.0V to 3.0Volts.
All timing measurements are referenced from Vi (max

and Vix (min) with transition time = 3.0ns
14. twcr, tbHR are referenced to tRAD(mMax)
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CMOS VIDEO RAM

DEVICE OPERATION

The KM424C257 contains 1,048,576 memory loca-
tions. Eighteen addres Yits are required to address a
particular 4-bit word in the memory array. Since the
KM424C257 has only O address input pins, time
multiplexed addressing is used to input 9 row and 9 col-
umn addresses. The multiplexing is controlied by the tim-
ing relationship between the row address strobe (RAS),
the column address strobe (CAS) and the valid row and
column address inputs.

Operation of the KM424C257 begins by strobing in a
valid row address with RAS while CAS remains high. Then
the address on the 9 address input pins is changed from
a row address to a column address and is strobed in by
CAS. This is the beginning of any KM424C257 cycle
in which a memory location is accessed. The specific type
of cycle is determined by the state of the write enable
pin and various timing relationships. The cycle is ter-
minated when both RAS and CAS have returned to the
high state. Another cycle can be initiated after RAS re-
mains high long enough to satisfy the RAS precharge time
(trP) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition, a
new cycle must not begin until the minimum RAS
precharge time, trp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM424C257 begin a complex sequence of events. If
the sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

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

before trcp(max) and if the column address is valid
before trap(max) then the access time to valid data is
specified by tsac(min). However, if CAS goes low after
treo(max) or if the column address becomes valid after
tran(max), access is specified by tcac or taa.

The KM424C257 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.

Write

The KM424C257 can perform early write and read-
modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between WB/WE, DT/OE and CAS.
In any type of write cycle, Data-in must be valid at or
before the falling edge of WB/WE, whichever is later.

Fast Page Mode

Fast page mode provides high speed read, write or read-
modify-write access to all memory cells within a selected
row. These cycles may be mixed in any order. A fast page
mode cycle begins with a normal cycle. Then, while RAS
is kept low to maintain the row address, CAS is cycled
to strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row ad-
dresses for the same page.

Write-Per-Bit

The write-per-bit function selectively controls the inter-
nal write-enable circuits of the RAM port. When WB/WE
is held ‘low’ at the falling edge of RAS, during a random
access operation, the write-mask is enabled. At the same
time, the mask data on the Wi/DQi pins is latched onto
the write-mask register (WM1). When a ‘0’ is sensed on
any of the Wi/DQi pins, their corresponding write circuits
are disabled and new data will not be written.

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

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

RAS CAS DT/OE ‘WBIWE Wi/DQi FUNCTION
H H H * WRITE ENABLE
H H L 1 WRITE ENABLE
0 INHIBIT WRITE
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DEVICE OPERATION (Continued)
Block Write

A block write cycle is performed by holding CAS, DT/OE
“high” and DSF “Low” at the falling edge of RAS and
by holding DSF “high” at the falling edge of CAS. The
state of the WB/WE at the falling edge of RAS determines
whether or not the I/O data mask is enabled as write per
bit function. At the falling edge of CAS, the starting col-
umn address pointer and column mask data must be pro-
vided. During a block write cycle, the 2 least significant
column address { Ao and A1) are internally controlled and
only the seven most significant column address (A2~As)
are latched at the falling edge of CAS.

Flash Write

Flash write is mainly used for fast clear operations in
frame buffer applications. A flash write cycle is perform-
ed by holding CAS “high”’, WB/WE “Low” and DSF “high”
at the falling edge of RAS. The mask data must also be
provided on the Wi/DQi lines at the falling edge of RAS
in order to enable the flash write operation for selected
1/0 blocks.

Data Output

The KM424C257 has a three state output buffers which
are controlled by CAS and DT/OE. When either CAS or
DT/OE is high (Vin) the output is in the high impedance
(Hi-Z) state. In any cycle in which valid data appears at
the output the output goes into the low impedance state
in a time specified by tcz after the falling edge of CAS.
Invalid data may be present at the output during the time
after tc .z and before the valid data appears at the out-
put. The timing parameters tcac, trac and taa specify
when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hid-
den refresh). Each of the KM424C257 operating cycles
is listed below after the corresponding output state pro-
duced by the cycle.

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

Refresh

The data in the KM424C257 is stored on a tiny capacitor
within each memory cell. Due to leakage the data may
leak off after a period of time. To maintain data integrity
it is necessary to refresh each of the 512 rows every
- 8 ms. Any operation cycle performed in the RAM port
refreshes the 2048 bits selected by the row addresses
or an on-chip refresh address counter. Either a burst
refresh or distributed refresh may be used. There are

several ways to accomplish this.

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

CAS-before-RAS Refresh: The KM424C257 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time(tcsr) before RAS goes low
the on-chip refresh circuitry is enabled. An internal refresh
operation automatically occurs. The refresh address is
supplied by the on-chip refresh address counter which
is then internally incremented in preparation for the next
CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM424C257 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: |t is also possible to refresh the
KM424C257 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain applica-
tions in which it might be advantageous to perform refresh
in this manner but in general RAS-only refresh or CAS-
before-RAS refresh is the preferred method.

Transfer Operation

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

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

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

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

Read-Transfer Cycle

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

Sinsuneg
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selected at the falling edge of RAS determines the RAM
row to be trasferred into the SAM.

(Continued)

The actual data transfer completed at the rising edge of

Table 2. Truth table for Transfer operation

data transfer. A psuedo write transfer is accomplished
by holding CAS high, DT/OE low, WB/WE low and SE
high at the falling edge of RAS. The pseudo write transfer
cycle must be performed after a read transfer cycle if

_ TRt uncton | D | oo Sl
CAS | DT/OE | WBIWE E | DSF
H L H * L Read Transfer RAM—SAM 512X4 Input-’Outth[
H L L L Masked Write Transfer | SAM—RAM 512x4 Output—Input
H L L H L Pseudo Write Transfer — — Output—Input
*: Don't Care

DT/OE. When the transfer is completed, the SDQ lines
are set into the otuput mode. In a read/real-time read-
transfer cycle, the transfer of a new row of data is com-
pleted at the rising edge of DT/OE and becomes valid
on the SDQ lines after the specified access time
tsca from the rising edge of the subsequent serial clock
(SC) cycle. The start address of the serial pointer of the
SAM is determined by the column address selected at
the falling edge of CAS.

Write Transfer Cycle

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

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines from
serial read mode to serial write mode, It doesn’t perform

the subsequent operation is a write transfer cycle. There
is a timing delay associated with the switching of the SDQ
lines from serial output mode to serial input mode. Dur-
ing this period, the SC clock must be held at a constant
ViL or Viy after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay tsro from the falling edge of
RAS.

Special Function Input (DSF)

In read transfer mode, holding DSF high on the falling
edge of RAS selects the split register mode read transfer
operation. This mode divides the serial data register into
a high order half and a low order half; one active, and
one inactive. When the cycle is initiated, a transfer oc-
curs between the memory array and either the high half
or the low half register, depending on the state of most
significant column address bit (As) that is strobed in on
the falling edge of CAS. If As is high, the transfer is to
the high half of the register. If As is low, the transfer is
to the low half of the register. Use of the split register
mode read transfer feature allows on-the-fly read transfer
operation without synchronizing DT/OE to the serial clock.
The transfer can be to either the active half or the inac-
tive half register. If the transfer is to the active register,
with an uninterrupted serial data stream, then the timings
trsL and trsp must be met.

In write tranfer mode, holding DSF high on the falling edge
of RAS permits use of a Split Register mode of transfer
write. This mode allows SE to be high on the falling edge
of RAS without performing a pseudo write transfer, with
the serial port disabled during the entire transfer write
cycle.
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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 register(512bit)to be transferred to the selected
row in the DRAM array. masking is selected by latching
Wi/DQi9i-0~7)inputs when RAS goes low.

The Column address defines defines the start address
of serial input and its MSB(As)defines QSF level.

If As 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 in the upper
half of SAM) After write transfer cycle is completed.
SAM ports 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 middle 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 CAS)because the transfer has to occur 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. While data is being
serially read from one half of the SAM register, new
RAM data can be transferred to the other 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 executed before
performing a Split Read Transfer to set the state QSF.
A Split Read Transfer cycle is initiated by keeping DSF
and WE/WB 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(A0~A7)
defines the starting address of the SAM port from
which data will begin shifting out. column address pin
Asg 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 the SAM address counter
reaches a split SAM boundary(e.g. 255th or 511th bit).

Masked Split Write Transfer(MSWT)

This transfer function is very similar to the SRT except
the data transfer direction is from SAM to RAM. 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(As)is a "Don't
Care". The opening cycle of either MWT or PWT is
needed before MSWT can be performed.

Split Register Active status Output{(QSF)
QSF indicates which half of the serial register in the
SAM is being accessed. If QSF is low, then the serial
address pointer is accessing the low(least significant)
256 bits of the SAM. If QSF is high, then the pointer is
accessing the higher(most significant)256 bits of the
SAM.

Serial clock9SC)

All operations of the SAM port are synchronized with
the serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the
maximum specified serial access time tsca from the
rising edge of SC. The serial clock SC also increments
the 9bit serial pointer which is used to select the SAM
address. The pointer address is incremented in a wrap
around mode to select sequential locations after the
starting location which is determined by the column
address in the read transfer cycle.
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Serial Input/Output(SDQo~SDQ3)

Serial input and serial output share common 1/O pins.
Serial input or output mode is determined by the most
recent transfer cycle. When a read transfer cycle is
performed, the SAM port is in the output mode. When
a pseudo write is performed, the SAM port operation is
switched from output mode to input mode. During
subsequent write transfer cycle, the SAM port remains
in the input mode.

Tap Address Limitation

The Tap Address of non-split transfer cycle preceding
split transfer cycle should be between 0 and 253 or
between 256 and 509.

Table 3. SPLIT REGISTER MODE

256 Columns 256. Columns
- I

512 rows

[
Active jl Non-Active

Power-up o
During Power-up RAS, DT/OE, must be held High or T SDQ;
track with Vce. (Serial R/W) (RIW Transfer)
Active SAM QSF Level
LOWER SAM LOW
UPPER SAM HIGH
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tsrs tsce’ tsc tscp

I

Vg — £ ] X o’ X
SC ! Inhibit Rising Transient / /
i = fs P = £ P

I

tsps | | tson tszs
N i — VALID
|_ viL — DATA-IN 4
SDQo trap tsca tson
~SDQ3
L Vou — teoo 1 VALD h
o, DATA-OUT
o —-
- trap

asf Vo T XL TAP MSB (A8}

Note: SE=V)_ m Don't Care
@ h




KM424C257

CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

tre
’—— taa trp ———=
RAS :m - 5\ tar | Z
o= \
tesn
tere ]
trco thsH
|
chs Vi — tcas /
VIL - _/ ' y.
F~——trao traL ]]
tasr traH tasc o
— tean—
w — — Al j— —~ I
Ag-A SAM START ADDRESS(P)
ohe ADDRESS ?Q gxk P
Ag-Ag: TAP
twsn tawk tarn
—_—— Viw — 4 ﬂ
WB/WE v
(S
’R tern trRP
bus f— trp—=]
L
——  Vu - tatH s
DT/OE v /
L —
trsr tre
VlH - i
DSF
VL —
|—~forr
Wo/DQo Vih —
~W3/DQs Vi —
=—tscc trsL trso
tsc tsce
Vi — J
sc IH /
Vi — P P41
Vig —
IN OPEN
r ViL — tsca tsca
SDQg tson trap tsoH
~SDQ3
|_OUT Vou — VALID VALID VALID VALID VALID
Voo — DATA-OUT t_DATA~OUT DATA-OUT DATA-OUT DATA-OUT
Previous Row Data New Row Data
Von — s
QsF OH TAP MSB (A8)
Voo '— -
Note: §=V,L

7

Don’t Care
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CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

RAS

CAS

Ao-Ag

WEB/WE

DT/IOE

DSF

SC

SDQo
~8DQ3

QSF

Vin
Vi

Vin
\

Vou —

Voo

tris
Wﬁ_

trp ——

N

—~— trao tRaL

tasr
el

/

31T

tesh
——tncn——{

\r—— tcas
tran _ta

fe— tcaH —e

oot MO Sotnes i KSOGXOGIIIIIISIEN
Ag-A7: TAP

twsr

tawH

N S XLEERKILK
o

tsts

511
(255)

N

n
(n+256)

tren [S
BB
n+1 N2 " 254 265 n+256
(n+257) (n+258) (510) (511) (n)

NONCN NN NN N

510
(254)

511 n n+1 e
(255) (n+256) (n+257) .

254
(510)

255
(511)

Xt X & X

\

\

tsap ™ tsap =
O
[ o X
Z ZLower SAM 0-255
Upper SAM 256-511
Note: SE=V_ % Dont' Care

I
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KM424C257 CMOS VIDEO RAM

PSEUDO WRITE TRANSFER CYCLE

tac
tras [
—_— Vg — N tar )\
RAS
Vi —
' tesn
s tacp trsh
— p— t,
CAs Vin \\ CAS / [
Vi — X
[~——tra0 thaL ‘—*__l
tasr tRan tasc torn
Viy — o R - B
Ao-Ag ROW ADDRESS SAM START ADDRESS(P)
Vi — . N
Ao~Ag: TAP
twsm tRwH
—_ — V-
WB/WE
[
tris i
—_—— H =
DT/OE
[ 2
tesh tren
Vie —
DSF
Vie — 2
¢
ore |
Wo/DQg i = N OPEN
~W,/DQq Ve — /) tsro fseo |
tsrs tsop tsc |_tsce |
Vi — |
sc " / Inhibit Rising Transient \ 2
Vi — Is 7 P P+1
|
tesr tren tsws
Vin —
SE
Vie — N
tsop tsps tsoH
f—tspz —=
ViH — tsez A VALID VALID
IN < DATAIN )/ DATA-IN
r viL — . 3
SDQo tsca
~SDQ;
V, —_
|_ out on VALID " VALID OPEN
vV, DATA-OUT DATA-OUT
oL — K 7
tean
trap
Vo = TAP MSB (A8)
QSF
Voo — N
Serial Output Data ———| ——— Serial Input Data

@ Don’t Care
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KM424C257 CMOS VIDEO RAM

WRITE TRANSFER CYCLE

tac
tras tap
[ Vi — ) tan r_——‘]
RAS
Vi — =
tesu
t i
ke trco tnsln
xS Vv — r i teas /
Vi [=—tRap ——=1
t trat —I]
ASR tran tasc toan
- YV VVVVNVVN
i Row XXX XK XHXXXXNN
- SAM START ADDRESS
ooy XY croomess RGO XXX XXXXX XXX
Ao~vAg: TAP
twsr tRwH .
vty Vin —
WB/WE
Vie —
tris trin
oot T
V\L -
tesm tREH
Vin — ‘
DsF
Vi —
tms
tore tmH
T
Wo/DQg Vin = wM1 & OPEN
~W3/DQs Vi — DATA tsro tes
tsas tsce tsc { tscp_|
Vin — o
Inhibit Rising Transient
sc v — ]/ o \ 9 J{
| tsws
tesk tRen
s Vi —
Vie =
b tson,
tsps ) | tson cap tsos

I \V\/
X R

\/ -
VALID
<L DATA-IN |
ViL -
SDQo
~SDQ3 tron
L Vou —
out OPEN
Voo —
Vo = i TAP MSB (A8)
QSF -
{ VoL — -
Previous ~=—— . I~ New Row Data
Row Data

WMI DATA: O—Transfer Disable 'v’v bon't G
1—>Transfer Enable b 4 Don'’t Care
KX
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CMOS VIDEO RAM

SPLIT WRITE TRANSFER CYCLE

RAS

CAS

Ao-Ag

WB/WE

DT/OE

DSF

Wo/DQo
~W3/DQs

sC

SDQo
~SDQ,

QSF

Vin
vlL

ViH
ViL

ViH —

Vi

te

I tass —_—

_/

N

tcre

=—— trap ~—

tasr traH tasc
!
twsr

e——taco

-

traL

tRwH

Ao-A7: TAP

1

tris

trn

tsts

tarH

s

trsh

2 torr tws | tmn
i
X WM1 X
H\_ DATA ¥ OPEN
!
511 i n n+1 n+2 253 254 255 n+256
} (255) | {n+256) (n+257) {n+258) (609) (510) (511) (n)

|

|

f

o

i

511

tsap

26.
(510

H X

255
(511)

(n)

"

n n+1 n+2 253
(255) (n+256) /\ (n+257) /\ (n+258) (509)

¥n+256

tsap

i

7’)

o

3

Z Z Lower SAM 0-255

Upper SAM 256-511

Don't Care
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CMOS VIDEO RAM

SERIAL READ CYCLE (SE=Vy)

RS Vih — /
Vie —
trHs trHH
s T XX XK “00
ot~ OGN R
e tsco tscc tscc tsce tscc |
tsc tsc tsc tsc tsc
tsce tscp tsce tscp tscp 1
sc Vih — \ Z n-2 n-1 \ Z n n+1 \ /n+2
- X7
VIL tscp tsca tsca tsca tsca tsca
tsom tson tsoH tsom tson
— ALID
e :0 X AR our Rour W AR our R BirRour K BAtRour Al patAour
-
-2 n-1 n n+1 n+2
Note: SE=V_ "
SERIAL READ CYCLE (SE Controlied Outputs)
— Vin — X /
RAS
VIL -
trHs i
me M- XX
o mnm‘o‘o‘nmm‘mw
cc tscc tsce tscc tsce
tsc tsc tsc tsc tsc
Vig — . L p
SC Vi — n-3 [ n-2 [ n-1 \ r n x / n+1 \ ] n+2
tsce tscp i :;P tscp tscp tsce
— VlH —_—
s / \
Vii -
VIH -
l_IN Vie — tsca OPEN tsca tsca tsca
igg?) ' tsoH tsez tsea tson tson
Vou —
SR N S ' o e
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don't Care
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KM424C257 - CMOS VIDEO RAM

SERIAL WRITE CYCLE (SE Controlled Inputs)

- Vi — .

RAS y
Vie —

t

THS L - ﬂ

R mm

e toce tsce tscc tscc tsce

tsc tsc tsc tsc tsc

—
Vi — n-2 n-1 nj n+1 n+2
sC
Vie — .
tsce tsep tser 1

L—-— tswirs t;

DT/OE

tscp tsce Lf wine scp
tsws S sws
—tsep r-— r— tsep l-—
tsws
— Vin .t b tswH —d F=— tswi —={
SE S | SwH tswis | tswis
Vi — (o N 7
tee tse SE
tsps tspH tsps tsoH tsos tson

v Fan KRR B K
1L . -

- n-2 (n—1) MASKED ._.n (n+1) MASKED _n+2
SDQo tsze tsze | - tszs(
~SDQ; - ze| ;
L Von —
out OPEN

SERIAL WRITE CYCLE (SE=Vy)
R Vi

RAS /
Vi — —

trhs trhH

e TR

Vie

|

tscc tsce tsce tsec tsce
tsc tsc sc tsc tsc -
sc Vih — \ Z n-2 Z n-1 / n x Z n+1 z n+2
e — S L
tson tsoH tsoH tspm
tsce tscp tscp tsce t tscp tscp
tsps tsos tsos = tsos tsos
SDQo Vi — VALID VALID VALID 7 VALID VALID X
~8SDQg Vi — DATA-IN BAVAW DATA-IN DATA-IN DATA-IN \ DATA-IN
n-2 n-1 n n+1 n+2
Note: SE=V;_

m‘ Don’t Care
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CMOS VIDEO RAM

PACKAGE DIMENSIONS

28-PIN PLASTIC SOJ

0.720 (18.29)
0.730 (18.54)
111 rJ3r1 3111 17J1
glg
sl
g8
303
l_ll_Jl_J\_ll_JL_ll_lL_|u_tJLleLlJ
0.026 (0.66)
0.032 (0.81)
m&m
’ ’ 0.050 (1.27) “ 0.015 (0.38)
| [ we 1™ 0021053
28-PIN PLASTIC ZIP
1.435 (36.45)
MAX

Units Inches (millimeters)

(STAND-OFF)
0.025 (0.64)

MIN

0.360 (3.14)
0.380 (9.65)
0.435 (11.05)
0.445 (11.30)

0.148 (3.76)

MAX

0.113 (2.87)
0.120 (3.05)

0.400 (10.16)
MAX

0.322 &

0.338 &
~|2
o
o

0.050 (1.27) typ % 0.01 o—

0.016 (0.41)
0.024 (0.61)

MIN 0.100
4' 0,009 (0.23)
0.013 (0.33)

l~—0.100 (2.54) typ + 0.010

i
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KM428C128

CMOS VIDEO RAM

128KX8 Bit CMOS Video RAM
FEATURES

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

¢ Performance

Parameter Speed 6 7 -8

RAM access time (tRAC) 60ns | 70ns | 80ns
RAM access time (tcAc) 20ns | 20ns | 20ns
RAM cycle time (trc) 110ns | 130ns | 150ns

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

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

¢ Fast Page Mode

¢ RAM Read, Write, Read-Modify-Write

e Serial Read and Serial Write

¢ Read, Real Time Read and Split Read Transfer
(RAM—SAM)

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

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

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

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

¢ All Inputs and Outputs TTL Compatible

¢ Refresh: 512 Cycle/8ms

* Single +5V+10% Supply Voltage

* Plastic 40-PIN 400 mil SOJ

GENERAL DESCRIPTION

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

The RAM array consists of 512 bit rows of 2048 bits.
It operates like a conventional 128KX8 CMOS DRAM.
The RAM port has a write per bit mask capability.

The SAM port consists of eight 256 bit high speed shift
registers that are connected to the RAM array through
a 2048 bit data transfer gate. The SAM port has serial
read and write capabilities.

Data may be internally transferred bi-directionally between
the RAM and SAM ports using read or write transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM428C128 supports RAS-only, Hidden,
and CAS-before-RAS refresh for the RAM port. The SAM
port does not require refresh.

All inputs and 1/O's are TTL level compatible. All address
lines and Data inputs are latched on chip to simplify sys-

tem design. The outputs are unlatched to allow greater
system flexibility.

PIN CONFIGURATION (op views)

40 Pin 400 mil SOJ

sc [T] Vssi
SDQy % SDQ;
SDQ; {3 [38] SDQe
sDQ, [4] SDQs
SDQ; [B] SDQ4
DT/0E [6] SE
Wo/DQo % [34] w,/DQ;
W,/DQ, [8 We/DQe
Wo/DQ, [9 Ws/DQs
W3/DQs W./DQy
Veer | Vss2
WB/WE DSF
NC NC
RAS [27] CAS
NC QSF
A [T6] Ao
As [24] A,
As [18] Az
Ay 22f A3
o A7

ﬂ £l EfATDNMINC
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KM428C128 CMOS VIDEO RAM

PIN DESCRIPTION

Symbol Type Description

RAS IN Row Address Strobe. RAS is used to clock in the 8 row bits for another input
signal. The RAM port is placed in standby mode when the RAS control is held
"High®

CAS IN Column Address Strobe. CAS is used to clock in the 8 column address bits as a
strobe for the DSF inputs

ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked

by RAS and CAS to select one 16-bit word out of the 262,144 available. @ row
address bits are latched on the falling edge of the row address strobe(RAS) and
the following nine column address bits are latched on the falling edge of the
column address strobe(CAS).

WB/WE IN The WB/WE input 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 enable.
DSF IN 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/0 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
SDQi 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.
QSF ouT QSF indicates which half of the SAM is being accessed. Low if address is 0-255,
High if address is 256-511.
SE IN 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.
Vce - SUPPLY Power supply
Vss SUPPLY Ground

FIFCTRANICS
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CMOS VIDEO RAM

FUNCTIONAL BLOCK DIAGRAM

RAS —=f
TAS — -
o CONTROL
WB/WE —~
o & REFRESH
DT/OE — ADDRESS'
COUNTER
oSF CLOCK
SC—
SE —-
Q ¢ ¢+ s o000 o 127 128 o oo o0 o o o 255
SPLIT DATA REGISTER[SPLIT DATA REGISTER WRITE
(LOWER) (UPPER) COLOR
MASK REGISTER
SERIAL DATA SELECTOR REGISTER
0
Ag— Q
. a MEMORY ARRAY
. ] g 64KX8 CELLS
W
. s & ——— Wo/DQg
51}
% 255
RAM
: & COL. DEC. & /0 Vo
. < P BUFFERS
A Q . _ w.pa,
a MEMORY ARRAY
z 64KX8 GELLS
«c
511 l—— SDQo
— SERIAL DATA SELECTOR
SPLIT DATA REGISTER |SPLIT DATA REGISTER SERIAL
(LOWER) (UPPER) Vo
BUFFERS
O ¢ v evenes 127128 c0e v v 255
[ - spa,
'—  SERIAL ADDRESS
QsF
COUNTER
Vee
Vss
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KM428C128 CMOS VIDEO RAM

FUNCTION TRUTH TABLE
Mnemonic RAS CAS | Address™ | DQiInput™ | 40 | Golor .
[ P — — PR p— R— p—— . Function
Code | CAS |DT/OE | WE | DSF | SE | DSF | RAS | TAS | RAS |CAS/WE| Mask |Register
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 o] X 0 jRow| Col.| X | Data — -

Write(No. Mask)
Masked DRAM Write

RW/NM 1 1 0 o] X 0 | Row| Col.| WMi| Data | Use -
(New Mask)
Masked Flash Write
MFLW 1 1 0 1 X X |Row| X |WMi| X Use | Use
(New Mask)
Col. Col.
BW 1 1 1 0 X 1 | Row X - Use | Block Write (No Mask)
(R2~AT) Mask
Col. Col. Masked Block Write
BW/NW 1 1 0 0 X 1 | Row WMi Use | Use
(A2~AT) Mask - | (New Mask)
3 Coor .
LCR 1 1 1 1 X 1 [Row| X X - Load | Load Color Register
Mask
RT 1 0 1 0 X X |Row| Tap| X | X - — | Read Transfer
SRT 1 0 1 1 X X |Row| Tap | X X — — | Split Read Transfer
PWT 1 0 0 0 1 X Rg’w Tap| X X - — | Pseudo Write Transfer

Masked Write

Transfer(New Mask)
Masked Split Write
Transfer(New Mask)

MWT 1 ] 0 0 0 X |Row| Tap | WMi| X Use -

MSWT 1 0 0 1 X X |Row| Tap { WMi| X Use -

X: Don't Care, -: Not Applicable

Note

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

*2 : These column show what must be present on the DQo~DQs3 outputs at the falling edge of RAS, CAS or WB/WE,
whichever is later.

*3 : The Row that is addressed will be refreshed.

Phimsuneg )
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KM428C128

CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vsg VIN, VouTt —-11to +7.0 Vv
Voltage on Vcc Supply Relative to Vss Vce —1to +7.0 \
Storage Temperature Tstg —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 ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TaA=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 50 5.5 \
Ground Vss 0 0 0 \)
Input High Voltage ViH 2.4 — vee+ 1V v
Input Low Voltage ViL -1.0 — 0.8 \

|NPUTIOUTPUT CURRENT (Recommended operating conditions unless otherwise noted.)

Item Symbol “Min Max Unit
Input Leakage Current (Any Input 0 <VIN<Vce 10 o A
+0.5V all other pins not under test=0 volts) e - 1 H
Output Leakage Current (Data out is disabled, _
ovV<Vour<vee ) lou 10 10 HA
Qutput High Voltage Level _
(RAM lon=—5mA, SAM lon=—2mA) Vo 24 v
Output Low Voltage Level _
(RAM loL=4.2mA, SAM loL=2mA) Vou 0.4 v
CAPACITANCE (Voe=5V, f=1MHz, TaA=25°C)
Item Symbol Min Max Unit
Input Capacitance (Ao-Asg) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE,
DT/OE, SE, SC, DSF) Cinz 2 7 PF
| Input/Output Capacitance (Wo/DQo-W3/DQs) Coa 2 7 pF
Input/Output Capacitance (SDQo-SDQ3z) Cspa 2 7 pF
Output Capacitance (QSF) I CasF 2 7 pF a

ELECTRONICS
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KM428C128 CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM428C128
Parameter(RAM Port) SAM Port | Symbol s Unit
-6 7 -

Operating Current*1 Standby lcct 90 85 80 mA
(RAS and TAS Cycling @tre=min.) Active lcciA | . 140 130 120 mA
Standby ‘Current*1 Standby lcc2 5 5 5 mA
(RAS, CAS, DT/OE, WB/WE=ViH,DSF=VIL) | Active Icc2A 50 45 40 mA
RAS Only Refresh Current*s Standby Iccs - %0 85 80 mA
(CAS=Vi, RAS Cycling @trc=min.) Active Icc3A 140 130 120 mA
Fast Page Mode Current*s | Standby lcca 70 65 60 mA
(RAS=Vi, TAS Cycling @tpc=min.) Active IccaA 120 110 100 mA
CAS-Before-RAS Refresh Current*1 Standby lecs 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active IccsA 140 130 120 mA
Data Transfer Current*1 Standby lcce 120 115 10 mA
(RAS and CAS Cycling @trc=min.) Active IcceA 170 160 150 mA
Flash Write Cycle Standby lccr 90 85 80 mA
(RAS and CAS Cycling @tac=min.) Active lccrA | 140 130 120 mA
Block Write Cycle Standby lccs 100 95 90 mA
(RAS and CAS Cycling @trc=min.) Active IcosA 150 140 130 mA
Color Register Load or Read Cycle Standby | loce 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active IccoA 140 130 120 mA

Note*1 : Real values are dependent on output loading and cycle rates. Specified values are obtained with the output
open, Icc is specified as a average current.

Inlcct, lee3, lcc, lec?, lee8, Icc9, address transition should be changed only while RAS=VLL

In lcc4, address transition should be changed only once while CAS=ViH

o :
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CMOS VIDEO RAM

AC CHARACTERISTICS (¢°c<Ta<70°C, Vco=5.0V+ 10%, see notes 1,2)

P

-6 -7 -8
Parameter Symbol Unit| Notes
Min Max Min Max Min Max

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 | 34
Access time from CAS tcac 20 20 20 ns 4
Access time from column address taa 30 35 40 ns | 3,11
Access time from CAS Precharge tcpa 35 40 45 ns 3
CAS to output in Low-Z torz 3 3 ns 3
Output butter turn-off delay torF 0 15 0 15 0 15 ns 7
Transition time(rise and fall) T 3 50 3 50 50 ns 2
RAS Precharge time tRP 40 50 60 ns
RAS puise width trAS 60 10K 70 10K 80 10K ns
RAS pulse width(fast page mode) trRASP 60 100K 70 100K 80 100K ns
RAS hold time tRSH 20 20 20 ns
CAS hold time tesH 60 70 80 ns
CAS pulse width tcas 20 10K 20 10K 20 10K ns
RAS to CAS delay time tRCD 20 40 20 50 25 60 ns | 56
RAS to column address delay time tRAD 15 30 15 35 20 40 ns 1
CAS to RAS precharge time tcRP 5 5 5 ns
CAS precharge time (CBR Counter Test) teet 10 10 10 ns
CAS precharge time(fast page mode) tcp 10 10 10 ns
Row address set-up time tAsR 0 0 0 ns
Row address hold time tRAH 10 10 15 ns |
Column address set-up time tasc 0 0 0 ns
Column address hold time tcaH 15 15 15 ns
Column address hold referenced to RAS tAR 50 55 60 ns
Column address hold to RAS lead time tRAL 30 35 40 ns |
Read command set-up time tres 0 0 0 ns
Read command hold referenced to CAS tRCH 0 0 0 ns 9
Read command hold referenced to RAS tRRH 0 0 0 ns 9
Write command hold time tweH 15 15 15 ns
Write command hold referenced to RAS twer 45 55 60 ns
Write command pulse width twe 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 |
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KM428C128

CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

Parameter Symbol ® 7 8 Units | Notes
Min | Max | Min | Max | Min!| Max

Data set-up time tos 0 0 0 ns 0|
Data hold time tDH 15 15 15 ns 10
Data hold referenced to RAS tDHR 45 55 60 ns

Write command set-up time twes 0 0 0 ns 8
CAS to WE delay tcwo | 40 45 45 ns 8
CAS precharge to WE delay(Fast Page mode) tcPwp | 60 65 70 ns

RAS to WE delay tawp | 85 95 105 ns 8
Column address to WE delay time tawp 55 60 65 ns 8
CAS set-up time (C-B-R refresh) tCsR 10 10 10 ns

CAS hold time(C-B-R refresh) tcHR 10 10 10 ns

RAS precharge to CAS hold time tRPG 10 10 10 ns

RAS hold time referenced to OE tROH 15 20 20 ns

Access time from output enable toEA 20 20 20| ns

Output enable to data input delay toED 15 15 15 ns

Qutput buffer turn-off delay from OE toez 0 15 0 15 0 15| ns 7
Qutput enable command hold time tOEH 15 15 15 ns

Data to CAS delay toze 0 0 ns

Data to output enable delay tozo 0 0 ns

Refresh period(512 cycle) tREF 8 8 8| ms

WE set-up time twsR 0 0 0 ns

WB hold time tawn | 10 10 15 ns

DSF set-up time referenced to RAS (1) tFHR 0 0 0 ns

DSF hold time referenced to RAS ()) FSR 45 55 60 ns

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

DSF set-up time referenced to CAS 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 10 10 15 ns

DT high set-up time tTHS 0 0 0 ns

DT high hold time tTHH 10 10 15 ns

DT high set-up time trs 0 0 0 ns

DT low hold time tiLH 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) tcTH 15 20 25 ns

DT low hold ref. to col.addr.(real time read transfer) tATH 20 25 | 30 ns

'SE setup referenced to RAS tESR 0 0 0 ns

SE hold time referenced to RAS tREH 10 10 15 ns
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<P

Parameter Symbol i ’ ° Unit| Notes
Min Max Min Max Min Max

DT to RAS precharge time tTRP 40 50 60 ns

DT precharge time trp 20 20 25 ns

RAS to first SC delay(read transfer) tRsD 60 70 80 ns

CAS to first SC delay(read transfer) tcsp 25 30 35 ns
Col.Addr.to ﬁrsf SC delay(read transfer) tasp 35 40 40 ns

Last SC to DT lead time trsL 5 5 5 ns

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

Last SC to RAS set-up(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 tsbp 30 40 50 ns

Serial output buffer turn-off delay from RAS

(psoudo wite ransfer) tspz 10 30 10 30 10 35 ns| 7
Serial Input fo first SC delay time tszs 0 0 0 ns

SC cycle time tscc 20 25 25 ns 12
SC pulse width(SC high time) tsc 6 7 7 ns

SC precharge(SC low time) tscp 6 7 7 ns
Access time from SC tsca 18 20 20 ns 4
Serial output hold time from SC tSOH 5 5 5 ns

Serial input set-up time tsbs 0 0 0 ns

Serial input hold time SDH 10 15 15 ns
Access time from SE tSEA 15 20 20 ns 4
SE pulse width tsE 20 20 25 ns

SE precharge time tsep 20 20 25 ns

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

Serial write enable set-up time tsws 5 5 5 ns

Serial write enable hold time tsWH 10 15 15 ns

Serial write disable set-up time tswis 5 5 5 ns

Serial write disable hold time tswiH 15 15 15 ns

Split transfer set-up time tsTs 25 25 25 ns

Split transfer hold time tsTH 25 25 25 ns
SC-QSF delay time tsap 25 25 25 ns
DT-QSF delay time trap 25 25 25 ns
CAS-QSF delay time tcap 30 35 40 ns
RAS-QSF delay time trRaD 60 70 80 ns
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NOTES

1.

An initial pause of 200¢s is required after power-up
followed by any 8 RAS, 8 SC cycles before proper
device operation is achieved. If the Internal refresh

counter is used a minimum of 8 CAS-before-RAS

inltialization cycles are required instead of 8 RAS
cycles.

. VIH(min) and ViL(max) are reference levels for mea-

suring timing of input signals. Transition times are
measured between VIH(min) and ViL(max) and are
assumed to be 5ns for all inputs. Inputs signal tran-
sition from OV to 3V for AC Testing.

. RAM port outputs are measured with a load equiva-

lent to 1 TTL loads and 50pF. Dout comparator
level: Von/VoL=2.0/0.8V

. SAM port outputs are measured with a load equiva-

lent to 1 TTL loads and 30pF. Dout comparator
level: Von/VoL=2.0/0.8V

. Operation within the trco(max) limit insures the

trac(max) can be met. treb(max) is specified as a
reference point only. If tRcD is greater than the
specified trRco(max) limit, then access time is con-
trolled exclusively by tcac.

. Assumes that tRcD >tRcD (max).
. The parameters, toFr(max), toeEz(max), tsbz(max)

and tsez(max), define the time at which the output
achieves the open circuit condition and is not refer-
enced to VoH or VoL.

. twcs, tRwD, tcwb and tawb are non restrictive oper-

ating 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

10.

1.

ury

12
13.

14.

duration of the cycle. If tcwb >tcwp(min), and trRwp
>trwD(min) and tawp >tawp(min), then the cycle is
a read-write cycle and the data out will contain the
data read from the selected address. If neither of
the above conditions are satisfied, the condition of
the data out is indeterminate.

. Either tRcH or tRRH must be satisfied for a read

cycle.

These parameters are referenced to the CAS lead-
ing edge in early write cycles and to the WE leading
edge in read-write cycles.

Operation within the trRap(max) limit insures that
treb(max) can be met. tRAD(max) is specified as a
reference point only. If tRaD is greater than the
specified trRap(max) limit, then access time is con-
trolled by taa.

Assume tT=3ns.

Recommended operating input condition. Input
pulse levels are from 0.0V to 3.0 Volts. All timing
measurements are referenced from ViL(max) and
ViH(min) with transition=3.0ns

——3.0V

ov

twCR, tDHR are referenced to tRAD. (max.)
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DEVICE OPERATION

The KM428C128 contains 1,048,576 memory locations.
Seventeen address bits are required to address a partic-
ular 8-bit word in the memory array. Since the
KM428C128 has only 0 address input pins, time multi-
plexed addressing is used to input 9 row and 8 column
addresses. The multiplexing is controlled by the timing
relationship between the row address strobe(RAS), the
column address strobe(CAS)and the valid row and col-
umn address inputs.

Operation of the KM428C128 begins by strobing in a
valid row address with RAS while CAS remains high. Then
the address on the 9 address input pins is changed from
arow address to a column address and is strobed in by
‘CAS. This is the beginning of any KM428GC128 cycle
in which a memory location is accessed. The specific type
of cycle is determined by the state of the write enable
pin and various timing relationships. The cycle is ter-
minated when both RAS and CAS have returned to the
high state. Another cycle can be initiated after RAS re-
mains high long enough to satisfy the RAS precharge time
(trp) requirement.

RAS and CAS Timing

The minimum RAS and TAS pulse widths are specified
by tras(min) and tcas{min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition, a
new cycle must not begin until the minimum RAS
precharge time, tgrp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM428C128 begin a complex sequence of events. If
the sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

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

before trcp(max) and if the column address is valid
before trap(max) then the access time to valid data is
specified by trac{min). However, if CAS goes low after
trep(max) or if the column address becomes valid after
trap(max), access is specified by tcac or taa.

The KM428C 128 has common data I/0 pins. The DT/OE
has been provided so the output buffer can be precisely
controlled. For data to appear at the outputs, DT/OE must
be low for the period of time defined by toga.

Write

The KM428C128 can perform early write and read-
modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between WB/WE, DT/OE and CAS.
In any type of write cycle, Data-in must be valid at or

before the falling edge of WB/WE, whichever is later.

Fast Page Mode

Fast page mode provides high speed read, write or read-
modify-write access to all memory cells within a selected
row. These cycles may be mixed in any order. A fast page
mode cycle begins with a normal cycle. Then, while RAS
is kept low to maintain the row address, CAS is cycled
to strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row ad-
dresses for the same page. :

Write-Per-Bit

The write-per-bit function selectively controls the inter-
nal write-enable circuits of the RAM port. When WB/WE
is held ‘low’ at the falling edge of RAS, during a random
access operation, the write-mask is enabled. At the same
time, the mask data on the Wi/DQi pins is latched onto
the write-mask register (WM1). When a ‘0’ is sensed on
any of the Wi/DQi pins, their corresponding write circuits
are disabled and new data will not be written.

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

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

RAS CAS DTIOE WBIWE WilDQi FUNCTION
H H * WRITE ENABLE
H H L 1 WRITE ENABLE
0 INHIBIT WRITE

e
P imsuncg
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Block Write

A block write cycle is performed by holding CAS, DT/OE
“high” and DSF “Low” at the falling edge of RAS and
by holding DSF “high” at the falling edge of CAS. The
state of the WB/WE at the falling edge of RAS determines
whether or not the I/0 data mask is enabled as write per
bit function. At the falling edge of CAS, the starting col-
umn address pointer and column mask data must be pro-
vided. During a block write cycle, the 2 least significant
column address(Ao and A1) are internally controlied and
only the six most significant column address(A2-A7)are
latched at the falling edge of CAS.

Flash Write

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

Data Output

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

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

Refresh

The data in the KM428C 128 is stored on a tiny capacitor
within each memory cell. Due to leakage the data may
leak off after a period of time. To maintain data integrity
it is necessary to refresh each of the 512 rows every
8 ms. Any operation cycle performed in the RAM port
refreshes the 2048 bits selected by the row addresses
or an on-chip refresh address counter. Either a burst

refresh or distributed refresh may be used. There are
several ways to accomplish this.

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

CAS before-RAS Refresh: The KM428C128 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time(tcsr) before RAS goes low
the on-chip refresh circuitry is enabled. An internal refresh
operation automatically occurs. The refresh address is
supplied by the on-chip refresh address counter which
is then internally incremented in preparation for the next
CAS-before-RAS refresh cycle.

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

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

Transfer Operation

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

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

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

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

Read-Transfer Cycle

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

P insuncg
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selected at the falling edge of RAS determines the RAM
row to be trasferred into the SAM.

The actual data transfer completed at the rising edge of
DT/OE. When the transfer is completed, the SDQ lines
are set into the otuput mode. In a read/real-time read-
transfer cycle, the transfer of a new row of data is com-

Table 2. Truth table for Transfer operation

data transfer. A psuedo write transfer is accomplished
by holding CAS high, DT/OE iow, WB/WE low and SE
high at the falling edge of RAS. The pseudo write transfer
cycle must be performed after a read transfer cycle if
the subsequent operation is a write transfer cycle. There
is a timing delay associated with the switching of the SDQ
lines from serial output mode to serial input mode. Dur-

RAS Falling Edge . Transfer | Transfer Sam port
— [ — Function Direction Data Bits Mode
CAS | DTIOE | WB/IWE | SE | DSF
H L H * L Read Transfer RAM—SAM 256X8 Input—>Output
H L L L L Masked Write Transfer | SAM—RAM 256X8 Output—Input
H L L L Pseudo Write Transfer — — Output—Input

*: Don’t Care

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

Write Transfer Cycle

A write transfer cycle consists of loading the content of
the SAM data register into a selected row of RAM array.
A write transfer is accomplished by CAS high, DT/OE low,
WB/WE low and SE low at the falling edge of RAS. The
row address selected at the falling edge of RAS deter-
mines the RAM row address into which the data will be
transfered. The column address selected at the falling
edge of CAS determines the start address of the serial
pointer of the SAM. After the write transfer is completed,
the SDQ lines are in the input mode so that serial data
synchronized with SC can be loaded. When two con-
secutive write transfer operations are performed, there
is a delay in availability between the last bit of the previous
row and the first bit of the new row. Consequently the
SC clock must be held at a constant V| or V4 after the
SC precharge time tscp has seen satisfied, A rising edge
of the SC clock until must not occur after a specified
delay tsro from the falling edge of RAS.

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines from
serial read mode to serial write mode. It doesn’t perform

ing this period, the SC clock must be held at a constant
ViL or Vi after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay tsrp from the falling edge
of RAS.

Special Function Input (DSF)

In read transfer mode, holding DSF high on the falling
edge of RAS selects the split register mode read transfer
operation. This mode divides the serial data register into
a high order half and a low order half; one active, and
one inactive. When the cycle is initiated, a transfer oc-
curs between the memory array and either the high half
or the low half register, depending on the state of most
significant column address bit(A7) that is strobed in on
the falling edge of CAS. If A7 is high, the transfer is to
the high half of the register. If A7 is low, the transfer is to
the low half of the register. Use of the split register mode
read transfer feature allows on-the-fly read transfer oper-
ation without synchronizing DT/OE to the serial clock.
The transfer can be to either the active half or the inac-
tive half register. If the transfer is to the active register,
with an uninterrupted serial data stream, then the timings
trsL and trsb must be met.

In write tranfer mode, holding DSF high on the falling edge
of RAS permits use of a Split Register mode of transfer
write. This mode allows SE to be high on the falling edge
of RAS without performing a pseudo write transfer, with
the serial port disabled during the entire transfer write
cycle.

<
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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 register(256bit)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 defines the start address
of serial input and its MSB(Ag)defines QSF level.

If As 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 in the upper
half of(SAM) After write transfer cycle is completed.
SAM ports is set to input mode.

Split Read Transfer(SRT)

In a graphic system, if data has to be transferred from
DRAM to SAM wrile in the middle 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 CAS)bezause the transfer has to occur 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 128 bits each. A Split Read Transfer
loads only the lower or upper half. While data is being
serially read from one half of the SAM register, new
RAM data can be transferred to the other 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 executed before
performing a Split Read Transfer to set the state QSF.

A Split Read Transfer cycle is initiated by keeping DSF
and WE/WB high and DT/GE 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~Ag)
defines the starting address of the SAM port from
which data will begin shifting out. column address pin
A7, As are " 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 the SAM address counter
reaches a split SAM boundary(e.g. 127th or 255th bit).

Masked Split Write Transfer(MSWT)

This transfer function is very similar to the SRT except
the data transfer direction is from SAM to RAM. 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(As)is a "Don't
Care". The opening cycle of either MWT or PWT is
needed before MSWT can be performed.

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

Serial clock(SC)

All operations of the SAM port are synchronized with
the serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. In a serial read, the
output data becomes valid on the SDQ pins after the
maximum specified serial access time tsca from the
rising edge of SC. The serial clock SC also increments
the 9bit serial pointer which is used to select the SAM
address. The pointer address is incremented in a wrap
around mode to select sequential locations after the
starting location which is determined by the column
address in the read transfer cycle.
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Serial Input/Output(SDQo~SDQ7)

Serial input and serial output share common I/O pins.
Serial input or output mode is determined by the most
recent transfer cycle. When a read transfer cycle is
performed, the SAM port is in the output mode. When
a pseudo write is performed, the SAM port operation is
switched from output mode to input mode. During
subsequent write transfer cycle, the SAM port remains
in the input mode.

Tap Address Limitation

The Tap Address of non-split transfer cycle preceding
split transfer cycle should be between 0 and 126 or
between 128 and 254.

Table 3. SPLIT REGISTER MODE

256 Rows

128 Columns 128 Columns
I

[

i

L -

POWGI’-Up [ Active J%yn»mﬁveﬂj
During Power-up RAS, DT/OE, must be held High or r sba.
track with Vcc. (Serial R/W) (R/W Transfer)

Active SAM QSF Level

LOWER SAM LOW |

UPPER SAM HIGH
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PAGE MODE WRITE CYCLE (EARLY WRITE)
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SR | tawn two: twen twe:

b tp —— —— typ—=—| H—— typ—
L ¢

WB/WE

Ao Vi — ROW COLUMN COLUMN COLUMN
8 v, — - ADD ADDRESS ADDRESS \_ADDRESS
L
¢

Vo — 44
trs | | tov towe kw-.——-l 'CW'-—I
"-’ tawi
V — £ G \
DT/OE " yﬁ
Vi — T )
tenr
trsm_| | tRPH trsc tern trsc| | torm tesc| | tern
Vi —
DSF
VIL - I v 124 T
tus tn tos ton tos ton tos ton
Vi ) VALID VALID VALID "’"’"’"""‘"
IN WMi i g . )
[— v — DATA-IN DATA-IN DATA-IN \Q’A”"A“‘
Wo/DQo tor
~W7/DQ;
Ve —
out o OPEN —4-
Voo —

Don't Care
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KM428C128

CMOS VIDEO RAM

PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

Ao-Ag

‘WB/WE

=
Rl

DSF

|— IN
Wo/DQo
~W7/DQy

l— out

Vin

Vin
\[

Von

trase tre
r—-——*m —
— _-‘& tesh ——
teRwC terwe tash
trep [ g
- s ] tons toas [—'
t
2% tasc tasc tfowe
tRaH ¢ ¢
owL
tasa P tcan— S = tcan=— —?CAH-# F=—trwL ~
- ROW COLUMN COLUMN COLUMN
_ ADD ADDRESS ADDRESS ADDRESS
tr
twsn Ry traL
l twe tcPwo twe topwp =1 [twe
wpB SN
- [~ towp —— towo ——T T towp ———
tawo
trim
trus
| "
_ y treH M
t‘ 1 t
— CFH CFH
T . .
1
trsr | tesc tesc
torn
- I '
r- twn || tozo tos ozo tos tozo tos
T ' i ' '
1 1 fozc toeo ton
e —Here toeo ton toen toH r t—
H t il tozc
L R
- I"J toea toea | ] toea
WM1 teac | |toez] VALID teac | [toez ;  vaLD teac | [ toez VALID
DATA-IN DATA-IN DATA-IN
Fe—{tan —1 b=—tan —— tan
- ) k L
— \ >_— ] \ \ !
t=——trac -+ \!
VALID DATA-OUT VALID DATA-OUT
t VALID DATA-OUT — - toz
1z - —— toiz

m Don’t Care

A
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KM428C128 - CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

tre

_—
— Vi — ‘ Z
RAS _ \ R

Vi tcre trrc L
JE— Vi —
CAS .

Vi —

o o e R DR RN s YR
wwe '0;&0'0;0‘0‘0"0'0'o;o;o;o;o;o;o;o;o;o;oyo;oyw0;0;0;0;0;0;o;o;o;o;o;o;o;o;o;o;o;o;o;o;o'o
a0

w0

Wo/DQo Vo —
~W,/DQ; Vo —

O

trsr terH

DN

OPEN

CAS BEFORE RAS REFRESH

tras

[ Vi —
RAS " / . S Z
Vi — = thpC ——=t

t=—tRPC ——

Jtop | tose N ~
CHR I——_
Vi — tcsr
CAS } 7
Vo — )

[

(Y AVAVAVAYAV/

- N ‘

DON'T CARE




KM428C128

CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

ViL —
CAS Vin —
ViL —
Vig —
A H
ViL —
READ CYCLE
—_ Vih —
WB/WE "
ViL —
pToE = M
ViL —
WoDQo- VoM —
W7/DQy VoL —

Vin — :&

b tap

tras

WRITE CYCLE

WB/WE

DT/IOE

Wo/DQo~
Wr/DQr

2
ViL —

T
READ-MODIFY-WRITE CYCLE

DTIOE

Wo/DQo~
W1/DQ7

Vi —
Vi —

Vin —
V\L -

VoW —

VoL —

Vi —
ViL —

r‘csn | torm F'CPT* |
N teas /
1 tRAL
0 e o]
A N
" taa ftRnH
oS RCH
—tcac —=
trow
toea
i——to#
= towz toez —
OPEN VALID DATA-OUT E__
h
tawL
twsR| [trRwH
towe
t
RN e MR T \
ORARY :
L ¥
- [ -
tms tMH tos ton
MASK
DATA-IN VALID DATA-IN
tow |
twsr| [tRwH Tros tawo e trwL
_—— tewo twe
WPB toac Y
tan
o toea
N oo
' tox
loac toez | tos
toz ot
t h{
i -ﬂ’: VALID DATA-OUT
MASK VALID
DATA'N DATA-IN

DSF = DON'T CARE

m DON'T CARE
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KM428C128

CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

DT/GE

Wo/DQp
~W;/DQ7

Vin —
Vi

Vin —
Vi

Vin
Vi

Vi —
Vi

Vi —
Vi —

Vin —
Vie —

Von —

Voo —

tras trp tras
\—— tar ‘#I Z \ \
tere T )
= trcD ‘HSH—T tern ? 'ytcp ——l
la—tRAD \ f j L
tasr tRar tra
1 tcan
[- ROW COLUMN
ADDRESS ADDRESS
tasc tran 1 twsm
| 1 I
trcs bt
trus | [ tram ——ho»*—l
—/ trsm| | trrn
e T I
trHR T
Fsc terH

o

torr=|

tc

AC

toea

t— torr

N
4

taa

LOAD COLOR REGISTER CYCLE

RAS

Ao-Ag

WB/WE

DSF

— IN
Wo/DQo
~W7/DQy

L_our

Vi —
Vie —

VIH -
Vi —

Vi —
ViL —

Vin —
Vi —

Vin —
Vie —
Vin —
ViL —

toez =
VALID DATA-OUT b

- toz

the

[

tras

I——‘Rp—-—

(N

torp

tesn

|———'CP ‘——l

tasn

treo

tasr tran

toas

T\

X

ROW ADDRESS

twsr

tawn

=—towL ——“
! tRwe

X

trHs

I y— f %&%%\(9,

——1twecn

X

trsr tReH

Lo R

torr

tos

| —

B

Vo —
Voo —

- - R

RO

{Delayed Write)

—tos—=

OPEN

}—10;—

o R

\VAVAVAVAVAVAV

Q

(Early Write)
m Don’t Care
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KM428C128

CMOS VIDEO RAM

READ COLOR REGISTER CYCLE

RAS

CAS

Ao-Ag

DT/OE

WB/WE

DSF

Wo/DQg
~W,/0Q;

Vin —
Vi —

VlH -
Vi —

Vi —

IR —

N

thas Zl—

!

tesH

| tere

|

[=—tcp —-l

_._71,\5;,

tran —=f

ROW ADDRESS

A

trim l

twsr

-'RRH—!
|

tesn

e S
W

l— toea— I-* topz —

VALID OUTPUT

——otcac -
¥,
XY\

FLASH WRITE CYCLE

DSF

IN
-
Wo/DQo
~W,/DQ;
L our

Vih —
Vie —

tez -

trc

tcre

o

trp———=
L ——
SH

tep ——=

taco

tasm tran

\_ /[ \

t,

ROW
ADDRESS

twsr tawH

AR R RN AIK LKL

tTHH

treH

O OO

tms tmn
VV VYV VVVV VYV VYV VI AA N/ VN A AV V VIV VA /VV VVNA VNN NN N/
R T A
OPEN
WM1{ DATA CYCLE m Don't Care
0 Flash write Disable
1 Flash write Enable
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KM428C128 ' CMOS VIDEO RAM

BLOCK WRITE CYCLE

)y, o —
RAS " \ th N
c Ve - tere | T
tesm top ——=y
trep trsH

_ Ve — tcas /
CAS vi - 7 e oo \

tasn_| | _tRan o 4
A Vin = XN Row E@i COLUMN (¢, ac,) IQQQRRROOOOOOOON
Aorha Ve - ADDRESS | S5bss (noracn) IO
twsr ‘_‘l l'—‘“‘ tRwH tasc tean—=
Vy —
WB/WE " WPB *1
Vi —
tms trHm
e,
DT/OE
Vi —
teup
v — tesr tarH L
- R T
Vi L tos tou
tus==] =1 tun

-
IN Vi — vl

|_ WML +2 Column Select Data

Wo/DQo Vi = k

~W/DQy Vo — yL torr
ouT Vo, — OPEN
M Don’t Care
*1 WB/WE | *2 Wo/DQo-W7/DQy7| CYCLE
0 WM1 Data Masked Block Write
1 Don't Care Block Write (Non Mask)

WM1 Data: O: Write Disable
1: Write Enable

COLUMN SELECT DATA

Wo/DQo - Column 0 (A1c=0, Acc=0)

W1/DQ1 - Column 1 (A1c=0, Aoc=1) Wn/DQn
W2/DQ2 - Column 2 (A1c=1, Acc=0) 0: Disable
W3/DQs - Column 3 (A1c=1, Aoc=1) -1: Enable




KM428C128 CMOS VIDEO RAM

PAGE MODE BLOCK WRITE CYCLE

‘ trp
trasp
- Vi — .__._!\ -
ViL — E
i tec - [ - —tpou——t  top
Thood—ag  LOSH cp cp
CAS Vin— " trap \\'_ feas — ~—tcas \——tcfxs———
Vi — / X \- f N
"Fi .__|'“““ _.'_T._‘SC foat  fage ——H”‘ taaL
Vi ACy~ ACz~ ROOOOXY A N 0
Ag-A 2 2
- Fow KRS, ez ROROOR, ¢ O
trus trim tasc YCAH
— Vi —
DT/OE "
Vi twsr | tawn
WewE  Vme Ms -
VVL -
trsr ten teen tesc| |torn tesc| | tern
trsc Lo
Vii— 1 ton
b ( tos ton tos | femr tos | o]
MS tMH
Wo/DQq Vin— r N TR
~W2/DQ; Vo — N WMI*2 AN . / . 0”‘ /
. 1
Colum’n Select Data Column Select Data Colt{mn
Select Data
m Don’t Care
1 WB/WE| *2 Wo/DQo:W7/DQ7 CYCLE
0 WM1 Data Masked Block Write .
1 Don’t Care Block Write (Non Mask) .

WM1 Data: 0: Write Disable
1: Write Enable

COLUMN SELECT DATA

W0o/DQo - Column 0 (A1c=0, Aoc=0)

W1/DQ1 - Column 1 (A1c=0, Acc=1) Wn/DQn
W2/DQ2 - Column 2 (A1c=1, Acc=0) 0: Disable
W3/DQ3 - Column 3 (A1c=1, Aoc=1) 1: Enable




KM428C128 CMOS VIDEO RAM

READ TRANSFER CYCLE

trc
tras tre
— Vi — N tar - )
= - \ / AN
tcre tesn
trco trsH
J— Vih — ;- :u:xa
S, \ 7
Vi — ~ ]
|_tasm than o tasc ‘—chHtji I
Vin — Ry F SAM START A T30 V6 Y4aYaYAYaYaVAVAVAVAVAVAVAVAV.\
- ROW SAM START ADDRESS Q)
e B e X XA
Ao~A7 TAP
twsr trwH
wewe ™ T
Vie — )
trrp
]
r—trp
— e F PPN
ie — 2 \’A‘A‘A‘A‘A‘A‘A‘A‘A&‘A&&‘AA‘A
taso ]I
Vi — tFSR’ tarnH
DSF
Vi -
torr toso
.
Wo/DQo Vi — X e
~W;/DQ7 ik — I r_tscc____‘
tsrs tscp tsc tscp
— § a— ' \
sc \\:: - /ﬂ il \ Inhibit Rising Transient Z P \‘_ JZ a1
tsos 'so»{ tszs
VIH — N
[_'N iL — DATAIN 4
SDQo ' trap tsca tson
~8SDQy

tean ir "
Von — ALID
l—-OUT oH ‘ 7V X

<\ DATA-OUT
Voo — =
trap
- S
QsF Von . >< TAP MSB (A7)
Voo — ~

Note: SE=V m Don't Care
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CMOS VIDEO RAM

KM428C128

REAL TIME READ TRANSFER CYCLE

RAS

Ao-Ag
WEB/WE
DT/OE

DSF

Wo/DQo
~W,/DQ;

SC

|— IN
SDQo
~SDQ7

Lo

QSF

Vn — b

Vi

ViH
ViL

RA!

tar

trp

&

N7

T tegh——————
tcrr 1
treo tafu
\\ teas 7
l .|
tasn tran tasc e toa _tz - K
ROW Y (" sam START ADDRESS RAX X X XXX XXX XXX X KX
AGoress S QXD
As~A7 TAP
twsr tRwH tarn
I |
} ter tTRP
t = trp—==]
TS, o
% tesr tReH
l’ torF —=|
tsc o tsce s, trso

OPEN

tsca tsca

tson trap tson
VALID VALID VALID VALID VALID
DATA-OUT DATA-QUT DATA-OUT DATA-OUT DATA-OUT

Previous Row Data New Row Data
TAP MSB (A7)
"

Note: §E-=V.,_

Don’t Care
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KM428C128 CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

tre

= trp —

\ =\ tra:

— W=

RAS /
Vi — -~ A

r=— trap traL

tesh

— Vi — ' teas
CAS " /
Vi — ~—trep —1 .
Al

trsH

Pﬁﬁ— - ‘"E'Ef'— = toan —= |
o SRR bt %@( T
twsr | | trwn Ao~As: TAP.

m R | | R R

WB/WE

tarH

tars | tsTH ———=—]
S I R
255 n n+1 n+2 126 127 n+128
(127) (n+128) (n+129)  (n+130) (254) (255) ")

Vin —
sc
8DQg VoH — o5 255 n n+1 124 125 126 127
~8DQy VoL —  (126) (127) /\ (0+128) A (n+129) (252) (253) (254) (255)
Ptsoo“’ Ltsou'-
O

asr X ) X
Voo — p O .
Z ZLower SAM 0-127

Upper SAM 128-255

Dont’ Care

Note: SE=V_




KM428C128

CMOS VIDEO RAM

PSEUDO WRITE TRAN

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

Wo/DQo
~W,/DQy

SC

|—IN

SDQo
~8DQ;

l— out

QSF

SFER CYCLE

tae
tRas trp———=—
Vi — 5\ tar V
Vi — r
t tesn
i trco tas
Vi — \\ teas / /
Vie — _A 3
[=——"trso trat ﬁ!
tasr tran tasc
—rtcar —=
Vi — c )\ s —
ROW ADDRESS SAM START ADDRESS
\ . '
Ao-A;: TAP
twsr trwH
Vi —
Vi —
%‘ trs trin
H =
L -
trsr trRH
Vin —
Vie —
|
forr |
-
Vy —
" ) OPEN
Vi = —’{ i tsce |
tsps tscp tse | | tscr |
- i \ 3
Vi d Inhibit Rising Transient Z
Vi — tsc
|
tesn tRen tsws
Vin —
Ve —
1,
e tsps SoH
f=—tspz —
Vi — tsez } SAVAVaYAVAVAVAVAVAVAVAVAVAVAVNY VN3] VALD
: SN armm DO orrmn
ViL — RN NANNNNNNNNNY
tsca
Von = vALID N Avamn OPEN
VoL — DATA-OUT Y DATA-OUT,
tson tcan
I tRQD
Vou = X TAP MSB (A7)
VoL —

. Serial Output Data

Serial Input Data

Don't Care

"1 rATRARIAN

108



KM428C128

CMOS VIDEO RAM

WRITE TRANSFER CYCLE

RAS

CAS

WB/WE
DT/OE
DSF

Wo/DQo
~W;7/DQ7

SC

I_ IN
SDQq
~SDQ;

|— out

QSsF

tre
thas thp
Vi = '\ tar Z"-
Vi — e L
tcrp tesH
treo trsh
Vi — \ tcas / f
Vie — / f=—— traD I
tasr tran tasc :mL |
e ~tcan —
Vih — ROW s R N ‘V \/ V’V’V’V \VaAVAYAY4 "V.V‘V"
o~ 5K Biness KD e e sooness S RN
Ao~vA7: TAP
twsm tawH
Vi —
Vie —
tris trin
Vin —
ViL —
trsr tren
Vin —
v, —
(9 | tMS X
tore tmr
f—
Vin = R wm1 } OPEN
v — DATA tsro tsce |
tsms tscp tsc | tscp |
Vin —
/ \ Inhibit Rising Transient \ Z
Vi — tsc 7
‘ tsws
tesn tRen
Vih — \
Vi —
= N XXX
ViL — >< pATAIN RAXXXX XXX tA’A‘A‘A’A“A XXXXXXXX XXX XN DATAN
tron
Von —
OPEN
Voo =
Von — o
X TAP MSB (A7)
Voo
Ega,’i%gﬁa._ WMI Data: O—+Transfer Disable New Row Data

1—Transfer Enable

@ Don’t Care
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KM428C128

CMOS VIDEO RAM

SPLIT WRITE TRANSFER CYCLE

J— Vi —
RAS \
ViL . — . N

cAS
Vi — treo

Vin

w R

Vi —

\/ \VaY4
EETTIIN

JAVAVAVAVAVAVAVAVAVA

VVV
KK

BRSNS

DT/OE

tris trun

1 T
I N tren

tsth

torr

tus [ tun

Wo/DQq Vi
~W7/DQy7 Vie —

X WM1 K

| DATA )

ViH —
sC

255
(127)

A

b

n n+1 n+2
(n+128) (n+129)  (n+130)

!

127 n+128

(255) (n)

viL —
SDQo ViH — "85
~SDQr vie — (127)
Von —
QSF

n n+1 n+2 A
(n+128) A (n+129) A\ (n+130) A" """ """

127 n+128
254) (255) (n)

tsap

tsap

Voo —

V'
£ 7’
\ Wat

Z ZLower SAM 0-127

Upper SAM 128-255

Note: SE=V)L

Don’t Care

M nnnnn .
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KM428C128 CMOS VIDEO RAM

SERIAL READ CYCLE (SE=V).)

. Ve —
RAS " /
Vi —

trus trhm .
sioe M T RO RSO
omee "~ XGOS A
tscc tsce tsce tsce tsce |
tsc tsc tsc tsc tsc
tsep tscp tscp tscp tsce
sc Vin — \ / n-2 \ / n—-1 Z n / n+1 \ / n+2 \
e tsce tsca tsca tsca tsca tsca h
tson tson tsoH tson tson
D G R, e,
o n-2 n-1 n n+1 n+2

Note: SE=V_

SERIAL READ CYCLE (ﬁ Controlled Outputs)

—_— Vin — T
RAS
Vie —

tris trhH
— V\H -
DT/OE
Vie —
tsce tsce e tscc tscc tsce !
tsc tsc tsc tsc tsc
Viy — . < f ¢
s¢ v n-3 / n-2 ﬁ / n-1 \ F n \ n+1 / n+2 N
[N bt
t:
tsce M tsce P ! tsce tscp tscp
tsep
— V!H -
SE / x
ViL —
VlH -
IN OPEN
l_ Vi — tsca tsca tsca tsoa
SbQ t t t t
NSDOQ7 SOH SEZ tsea SOH soH
L Vo — VALID VALID VALID VALID VALID
out DATA-OUT DATA-OUT OPEN DATA-OUT DATA-OUT DATA-OUT
Voo — A #
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT

><>0 Don't Care




KM428C128

CMOS VIDEO RAM

SERIAL WRITE CYCLE (SE Controlled Inputs)

RAS

DT/0E

SC

IN

SDQo
~SDQy

|~ ouTt

N

—

trhs
- ‘— trim ‘-1

R

NQ

tscc tsce tscc tsce tscc
tsc tsc tsc tsc tsc
_ p!
\ n-2 X n-1 \ - n \ n+1 n+2 x
_ F 3 N
tsce tscp : tsce
tscp b tswin tows scp L tswi tsws tsep
t—tsep — tsep
tsws
f— —— b t: - —
tswh towis = tswH —-4 twis SWH
=5 A
v[— tee toe—— l_._l_t g - -
tsos tsoh tsps! tson _5221 tsoH
VALID VALID VALID
DATA-IN \ DATA-IN DATA-IN
n-2 (n—1) MASKED n {n+1) MASKED n+2
~— tsze = tsze — o TsZE
OPEN

SERIAL WRITE CYCLE (SE=ViL)

RAS

DT/OE

SC

SDQo
~SDQy

<

Vin

Vin
Vie

[——

tris trhH
R
tsce tsce tscc tsce tsce |
tsc tsc tsc tsc tsc
. 3¢
- \ -2 n—1 \ 1 X 2 X
_ n \ n n X n+ n+ t
tspH tspH tsoH tsom
tscp tsce tsce tsce tscp tsce
tsps tsos tsos tsos tsos
- VALID VALID VALID VALID VALID W
_ DATA-IN _ L DATA-IN DATA-IN DATA-IN \ DATA-IN
n-2 n-1 n n+1 n+2
Note: SE=V)_
Don’t Care

ﬂ Cl EATDNAINC
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KM428C128

CMOS VIDEO RAM

PACKAGE DIMENSIONS
40-PIN PLASTIC SOJ

1.020 (25.91)

Units Inches (millimeters)

(STAND-OFF)

0.025 (0.64)

1.030 (26.16)

N T O v T s e e N e s 6 e I e e o A e s 0

MIN

g
LI LIL]

0.395 (10.03)
0.405 (10.29)

| U N N [ N N [ N [N O S N D N N

0.026 (0.66)

0.032 (0.81)

|

| { 0.050 (1.27) 0.015 (0.38)
[T v . 0.021 (0.53)

0.008 (0.20)
0.012 (0.30)

»)

0.380 (9.65)
0.435 (11.05)
0.445 (11.30)

0.360 (9.14)

0.148 (3.76)

MAX
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KM428C256, KM428V256

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 :

Speed

Parameter -6 7 -8

RAM access time (trac) 60ns | 70ns 80ns
RAM access time (icac) 15ns | 20ns 20ns
RAM cycle time (trc) 110ns | 130ns | 150ns
RAM page mode cycle (tec) 40ns | 45ns 50ns
SAM access time (tsca) 15ns | 17ns 20ns
SAM cycle time (tscc) 18ns | 22ns 25ns
RAM active |KM428C256 | 110mA [100mA | 90mA
curent | KM428V256 - | 60mA | 55mA
SAM active | KM428C256 55mA | 50mA | 45mA
current KM428V256 - | 30mA | 25mA

- 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 (SRT)

- Pseudo Write Transfer(PWT)

- Write and Split Write Transfer with Masking Operation
(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 I/O Using three state RAii Output
control

+ All inputs and Outputs TTL(5.0V) or LVTTL(3.3V)
Compatible

- Refresh:512 Cycle/8ms

» Single +5V+10% Supply Voltage

- Single +3.3V+10% Supply Voltage

. Low Vcc(3.3V) Part Name: KM428V256

- KM428C256: 60, 70, 80ns

- KM428V256: 70, 80ns

* Plastic 40-Pin 400mil SOJ

* Plastic 40/44-Pin 400mil TSOP Il
(Forward and Reverse Type)

GENERAL DESCRIPTION

The Samsung KM428C/V256 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 Fast
Page mode access, Block Write and Flash Write
Capabilities.

The SAM part 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 Transfers.

Refresh is accomplished by familiar DRAM refresh modes.
The KM428C/V256 supports RAS-only, Hidden, and CAS
-before-RAS refresh for the RAM port. The SAM port does
not require refresh.

All inputs and I/O's are TTL{5.0V) or LVTTL(3.3V) 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.

Mnnluﬁe
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KM428C256, KM428V256 CMOS VIDEO RAM

“ Symbol | Type \ Description

‘[ RAS ‘ IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input

‘ signal. The RAM port is placed in standby mode when the RAS control is held

| *High"

( CAS IN Column Address Strobe. CAS is used to clock in the 9 colurin address bits as a
strobe for the DSF inputs

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

WB/WE IN The WB/WE input 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 enable.

DSF IN 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 1/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
SDQi IN/OUT Serial input and serial output share common I/O pins. Serial input or output mode

is determined by the most recent read, write or pseudo write transfer cycle.

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

SE IN 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

Pansuncg v
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CMOS VIDEO RAM

PIN CONFIGURATION (top viEws)

40 Pin 400 mil SOJ
VSR ~ A

o

VCC
sC
SDQo
SDQ1
SDQ2
SDQs3
DT/OE
Wo/DQo
W1/DQ1
W2/DQ2
W3/DQ3
VSS |1
WB/WE
RAS

As

A7

As

As

A4

vcc

IHERANEENRNE

N

40/44 Pin 400 mil TSOP 1l

vee (1]
sc [2]
SDQo [3]
SDQ1
SDQ2
SDQz3
DT/OE
Wo0/DQO0
Wi1/DQ1
W2/DQ2

Bllel=[~]e]a]=][«

Wa/DQ3
VSS
WB/WE
RAS

zz

Tz

z
RIEBREREREEE]

vCcC

VSS
SDQr
SDQs
SDQs
SDQ4
SE
W7/DQ7
We/DQs
Ws/DQs
Wa4/DQ4

FORWARD

vSsSs

[40] vss
[39) sDQY
38] sDQs
SDQs
SDQa
SE
W7/DQ7
We/DQs
Ws/DQs
W4/DQ4
vsS
DSF
N.C
CAS
QSF
Ao

A1

A2

A3

vss

>}

n

B

NARERSERAERERBRHA

W

40/44 Pin 400 mil TSOP I

VSS
sbQr
SDQs
SDQs
SDQ4

SE
W7/DQ7
We/DQs
Ws/DQs
W4/DQ4a

HRBRSENE NS

VAR
DSF

N.C
CAS
QSF

O

REVERSE

]

44] vee
43) sC

42] sDQo
41) sDQr
40] SDQ2
% SDQs
[38) DT/OE
[37] wo/DQo
36| wi/DQ1
W2/DQ2

32 wabs
31 vss
30| WB/WE
20| RAS
28] Ae
Zl A7
26 As

As
24| A4
23] vce

m " EaTnRARIAn
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BLOCK DIAGRAM

Wo/DQo

W7/DQ7

RAS

CAS

DT/OE
WB/WE
DSF
SC

SE

H344N8 LNdNI
vIH3s

d344N9 LNd1NO
vIy3s

b4
5 1
- g | BLOCK
o
c WRITE
T | COLOR CONTROL
m REGISTER
(8BIT) g | FLASH
WRITE
o L. [ CONTROL
c A
_‘
2 NEW MASK WRITE
U-J* (8 BIT) CONTROL
C
T le 8
e
o)
|
= lTRANSFEH CONTROL I——
=
b4
o l
]
z 256 | £ | 256|0
D x8 | = | x8 8 &
5 o «> G [0 D
Q e o 9>
z c o o
i S| 512 T
zZ | x8 512x512x8
I>% i CELL ARRAY
o 256 | L | 256|9
) 8|2 |x|QH
m [y o33
: 2[""gz
l':g o]
- |~
A 512 1
X8 §
ROW DECODER SERIAL
; ADDRESS
)
COLUMN ADDRESS ROW ADDRESS | | j
BUFFER (9 BIT) BUFFER (9 BIT) REFRESH COUNTER

[

[

bbbkl

QSF

SDQo

SDQr

? QSF

Ao ~ As
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FUNCTION TRUTH TABLE

Mnemonic RAS falling edge CAS| Address*1| DQi Input2 | write | Color .
Code | &as | BTOE | WE aE x| mhe | Bac | cacwe| Mask |Register]’ Function
CAS | DT/OE | WE | DSF| SE | DSF| RAS | CAS | RAS | CAS/WE
CBR 0 X X X 1 X - X X X - - - CBR Refresh
ROR 1 1 X 0| X - | Row| X X - - - RAS- only Refresh
Normal DRAM Read/
RW 1 1 11 0| x| 0 |Row|Col| x | Data | No - | Wite (No. Mask)
N Masked DRAM Write
WM
RWNM | 1 1 0{ 0]X| 0 |Row| Col il Daa | use - | (New Mask)
) : Masked Flash Write
MFLW | 1 1o 1t [ X| X |Rw x |WMH X Use | Use | (New Mask)
BW 1 1 Col. Col. Block Wri M
1 0 X 1 | Row (h2-AB) X Mask No Use ock Write (No Mask)
Col. .| Col. Masked Block Write
BWNW | 1 1 0| 0] X | 1 |Row || WMI| pog | use Use | (New Mask
*3 Color . ;
LCR 1 1 1 1| X | x | Row| X X Data - Load | Load Color Register
RT 1 0 1 0| X | X |Row| Tap | x X - - Read Transfer
SRT 1 0 1] 1| X | X |Row| Tap| x X - - Split Read Transfer

*,

3

PWT 4 0 0 0 1 X | Row| Tap X X ) ) Pseudo Write

Transfer
A Masked Write
MWT | 1 0 | o olo]| X |Row|Tap|wmi| X Use = | Transfer (New Mask)
MSWT 1 o 0 1 X x | Row| Tap WMi X Use A Masked Split Write

Transfer (New Mask)

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

Notes :
*1 : These columns show what must be present on the Ao~As inputs at the falling edge of RAS and CAS.
*2 : These columns show what must be present on the DQo~DQ7 outputs at the falling edge of RAS, CAS or
"~ WB/WE, whichever is later.
*3. The Row that is addressed will be refreshed.

I roernasnne
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CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Rating i
ttem Symbol KM428C256 KM428V256 unit
Voltage on Any Pin Relative to Vss Vin,Vour -1 t0+7.0 -0.5 to Vec+0.5 \Y
Voltage on Supply Relative to Vss Vce -1 to+7.0 -05to+46 \"
Storage Temperature Tstg -55 to + 150 -55 to + 150 e]
Power Dissipation Po 1 0.6 "
Short Circuit Output Current los 50 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 )

t bol KM428C256 KM428V256 5
em
Symbo Min Typ Max Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 30 3.3 36 v
Ground Vss 0 0 0 0 0 0 \'
Input High Voltage VIH 24 - Vee+1V 2.0 Vee + 0.3 \'
Input Low Voltage ViL -1.0 - 0.8 -0.3 0.8 \
|NPUT/OUTPUT CURRENT (Recommended operating conditions unless atherwise noted.)
Iltem Symbol Min Max Unit
~ Input Leakage Current (Any Input 0<VIN<Vcc+0.5V1, ‘
all other pins not under test=0 volts, SE >VCC-0.2V) I -10 10 wh
Output Leakage Current (Data out is disabled,
OV<Vour<Vce lo -10 10 uh
Output High Voltage Level
(RAM lov=-2mA, SAM lon=-2mA) Vor 2.4 - v
Output Low Voltage Level v
(RAM lot=2mA, SAM lo.=2mA) o - 0.4 v
Note) *1: 3.6V in KM428v256
CAPACITANCE (vcc=5V, f=1MHz, Ta=25°C)

( Item Symbol Min Max Unit
Input Capacitance (Ao-As) CiNnt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cinz 2 7 pF
Input/Output Capacitance (Wo/DQo~W7/DQ7) Cba 2 7 pF
Input/Output Capacitance (SDQo~SDQ7) Csba 2 7 pF
Output Capacitance (QSF) CasF 2 7 pF
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DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM428C256 KM428V256
Parameter(RAM Port) SAM Port| Symbol - Unit
: 6 | -7 8| 7| -8

Operating Current*s Standby | lcct 110 | 100 | 90| 60| 55| mA
(RAS and CAS Cycling @trc=min.) Active | IcctA | 155 | 140 | 125 | 85| 75| mA
Standby Current Standby | Icc2 10| 10| 10 5 5| mA
(RAS, CAS, DT/OE, WBWE=VIH,DSF=VIL) | Active lcc2A 55| 50| 45| 30| 25| mA
RAS Only Refresh Current*s Standby | lccs 100 | 90 | 80 | 55| 50| mA
(CAS=ViH, RAS Cycling @trc=min.) Active lccsh | 145 | 130 | 115 | 80| 70 | mA
Fast Page Mode Current*t Standby | Icca 80| 75| 70| 45| 40| mA
(RAS=VwL, CAS Cycling @tpc=min.) Active lccsA | 125 | 115 | 105 | 70| 65| mA
CAS-Before-RAS Refresh Current*1 Standby | locs 9 | 8 | 8] 5| 45| mA
(RAS and CAS Cycling @trc=min.) - Active IccsA 135 | 125 115 75 70 | mA
Data Transfer Current*1 "Standby | Icce 140 | 125 110 75 70 | mA
(RAS and CAS Cycling @trc=min.) Active lcceA | 185 | 165 | 145 | 100 | 90 | mA
Flash Write Cycle Current*1 Standby | lccz 90 | 8 | 80| 50, 45| mA
(RAS and CAS Cycling @tre=min.) Adtive | lcc’A | 135 | 125 | 115 | 75| 70 | mA
Block Write Cycle Current*1 Standby | lccs 10 105 100 65 60 | mA
(RAS and CAS Cycling @trc=min.) Active lcceA | 155 | 145 | 135 90| 80| mA
Color Register Load or Read Current*1 Standby | lcce % | 8 | 80| 50| 45| mA
(RAS and CAS Cycling @trc=min.) Active | lccoA | 135 | 125 | 115 | 75| 70| mA

Note *1 : Real values dependent on output loading and cycle rates. Specified values are obtained with the output
open. Icc is specified as average current. In Icc1, lcc3, Icc, Icc7, lcc8, lcc9 address transition should be
changed only once while RAS=VIL. In Icc4 address transition should be changed only once while CAS=ViH




KM428C256, KM428V256 CMOS VIDEO RAM

AC CHARACTERISTICS (°C<Ta<70°C, KM4280256: Vec=5.0V + 10%, KMA28V256: Vcc=3.3V + 10%, See notes 1,2)

-6 -7 -8
Parameter Symbol Unit | Notes
Min | Max | Min | Max | Min | Max
Random read or write cycle time . trRe 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 | 3511
Access time from CAS tcac 15 20 20| ns | 356
Access time from column address tAa 30 35 40| ns 3,11
Access time from CAS precharge tcra 35 40 45| ns 3
CAS to output in Low-Z tclz 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
RAS pulse width tRAS 60 10K | 70 10K | 80 10K | ns
RAS pulse width(fast page mode) trRASP 60| 100K | 70| 100K| 80| 100K| ns
RAS hold time tRSH 15 20 20 ns
CAS hold time tesH 60 70 80 ns
CAS pulse width tcas 15 10K | 20 10K | 20 10K | ns
RAS to CAS delay time tRCD 20 45| 20 50| 20 60 | ns 56
RAS to column address delay time tRAD 15 30 15 35 15 40| ns 1]
CAS to RAS precharge time tcRP 5 5 5 ns
CAS precharge time —‘ topT 20 25 % 30 ns
CAS precharge time(fast page mode) tcp 10 10 10 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 - ns
Column address hold time tcAH 15 15 15 ns
Column address hold time referenced to RAS tAR 50 55 60 ns
Column address to RAS ledd time tRAL 30 35 40 ns
Read command set-up time trRes 0 0 0 ns
Read command hold time referenced to CAS tRCH 0 0 0 ns
Read command hold time referenced to RAS tRRH 0 0 0 ns
Write command hold time tweH 10 15 15 ns
Write command time referenced to RAS twer ‘ 45 55 60 ns
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 tDs 0 0 0 ns | 10
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AC CHARACTER'ST'CS (Continued)

-

W Ci CATDNANINC

Parameter Symbol s 7 I Unit | Notes
Min | Max | Min | Max | Min | Max

Data hold time toH 15 15 15 ns 10
Data hold referenced to RAS toHR 50 55 60 ns

Write command set-up time twes 0 0 0 ns 8
CAS to WE delay tcwo | 40 45 45 ns 8
CAS precharge to WE delay(Fast Page mode) tcPwp | 60 65 70 ns |
RAS to WE delay tawp { 85 95 105 ns 8
Column address to WE delay time tawD 55 60 65 ns 8
CAS set-up time (C-B-R refresh) tesr 10 10 10 ns

CAS hold time (C-B-R refresh) tcHR 10 10 10 ns

RAS precharge to CAS 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

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 defay tozo 0 0 0 ns

Refresh period(512 cycle) - tREF 8 8 8| ms

WEB set-up time twsR 0 0 0 ns

WEB hold time tRWH 10 10 15 ns

DSF hold time(at CAS Low)referenced to RAS tFHR 45 55 60 ns

DSF set-up time referenced to RAS tFsR 0 0 0 ns

DSF hold time referenced to RAS tRFH 10 10 15 ns

DSF set-up time referenced to CAS trsc 0 0 0 ns

DSF hold time referenced to CAS 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 tHs 0 0 0 ns

DT high hold time tTHH 10 10 15 ns

DT high set-up time tTLs 0 0 0 ns

DT low hold time tTLH 10 10 15 ns

DT low hold ref. to RAS(real time read transfer) tATH 50 60 65 ns

DT low hold ref. to CAS(real time read transfer) tcTH 15 20 25 ns

DT low hold ref. to col.addr.(real time read transfer) tATH 20 25 30 ns

SE setup referenced to RAS tesR 0 0 0 ns

SE hold time referenced to RAS tREH 10 10 15 ns

DT to RAS precharge time tRp 40 50 60 ns

DT precharge time trp 20 20 20 ns
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AC CHARACTERISTICS (continued)

-6 -7 -8
Parameter Symbol Unit | Notes
Min | Max | Min| Max | Min | Max
RAS to first SC delay(read transfer) tRsD 60 70 80 ns
CAS to first SC delay(read transfer) tesb 25 30 35 ns
Col. Addr.to first SC delay(read transfer) tASD 30 35 40 ns
Last SC to DT lead time trst 5 5 5 ns
DT to first SC delay time(read transfer) tTsb 10 10 15 ns
Last SC to RAS set-up time(serial input) SRS 30 30 30 ns
RAS to first SC delay time(serial input) tsrRD 20 20 25 ns
RAS to serial input delay time tsop 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 15
SC pulse width(SC high time) tsc 6 7 7 ns
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 5 5 5 ns
Serial input set-up time tsps 0 0 0 ns
Serial input hold time tsDH 10 15 15 ns
Access time from SE tsEA 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
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 trop 20 25 25| ns
RAS-QSF delay time traD 60 70 80| ns
CAS-QSF delay time tcap ' 20 35 40| ns

Phimsuneg b
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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 CAS-before-RAS
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 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:Vor/VoL=2.0V / 0.8V

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

Dout comparator level: Von/Voi= 2.0/0.8V.

5. Operation within the trco(max) limit insures that trac(max)
can be met. The trco(max) is specified as a reference
point only: If tacp is greater than the specified taco(max)
limit, then access time is controlled exclusively by tcac.

6. Assumes that tRCD >tRCD(max).

7.The parameters, torF(max), toez(max), and tspz(max)
define the time at which the output achieves the open
circuit condition and are not referenced to Vor or VoL.

8. The twcs, trwo, tcwp and tawo 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 > tewp(min) and trwb > trwp(min) and tawp > tawp
(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.

pry

9. Either trcH or tRrH must be satisfied for a read cycle.
10. These parameters are referenced to the CAS leading
edge in early write cycles and to the WE leading edge in

read-write cycles.
1

-y

.Operation within the trap(max) limit insured that

trac(max) can be met. tran(max) is specified as a
reference point only. If trap is greater than the specified
traD(max) limit, then access time is controlled by taa.

12. Power must be applied to the RAS and DT/OE input
signals to pull them high before or at the same time
as the Vcc supply is turned on.

After power-up, initial status of chip is described

below.
SAM PORT INPUT MODE

QSF Hi-Z

Color Register Don't Care

Tap Pointer Invalid

Wi/DQi Hi-Z

SAM Port Input Mode
SDQi Hi-Z

13. Recommended operating input condition:

2.4V (2.0V)

tr

()" : KM428V256

——3.0V

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

14. Assume tT=3ns.

15. toHR, twcR are referenced to tRAD(max).

FI FCTRONICS
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DEVICE OPERATION

The KM428C/V256 contains 2,097,152 memory locations.
Eighteen address bits are required to address a particular
8-bit word in the memory array. Since the KM428C/V256
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 KM428C/V256 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 KM428C/V256 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 CAS have returned to the high state. Another cycle can
be initiated after RAS remains high long enough to satisfy
the RAS precharge time (trr) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified by
tras (min) and tcas (min) respectively. These minimum pulse
widths must be satisfied for proper device 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 CAS pulse widths. In addition, a new cycle must not
begin until the minimum RAS precharge time, tre, has been
satisfied. Once a cycle begins, internal clocks and other
circuits within the KM428C/V256 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 CAS and
on the valid column address transition.

If CAS goes low before treo(max) and if the column address
is valid before trap (max) then the access time to valid data
is specified by trac (min). However, if CAS goes low after
treo (max) or the column address becomes valid after trap
(max), access time is specified by tcAC or taA.

The KM428C/V256 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.

RAM Write

The KM428C/V256 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 Mask Write Per Bit

The New Mask Write cycle is achieved by maintaining
CAS high and WB/WE and DSF 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 and the data bit remains unchanged. 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 Late Write cycle is achieved by WB/WE
high at the falling edge of CAS. 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 masking operation is performed.

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

RAS CAS DT/OE ‘WB/WE Wi/DQi FUNCTION
H H H * WRITE ENABLE
_\_ 1 WRITE ENABLE
H H L
0 INHIBIT WRITE
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D EV'C E OPE RAT'O N (Continued)

EARLY WRITE

RAS b

wewE \_|| /" \

™S le—p] |e—s] tMH DS |e—s]
Wo/DQo ®<
~W7/DQ7 3 1
Mask Data Vaild Data-in
Mask Data - In RAS Falling
Valid Data - In CAS Falling

/_
CAS N/

P
HXORXX

LATE WRITE

] /

]/ N/

MS le—»f i tMH tos le—s]| IDH
Mask Data Vaild Data-in
Mask Data - In RAS Falling
Valid Data - In ‘WB/WE Falling

Figure 1. New Mask Write Cycle Example 1. (Early Write & Late Write)
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l
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O
>
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7/

S

>
|
2
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" . 4 VAVAV AV
Wi/DQi (1 XXX 2 XK1 XXX 2 XXX XXX
Stored Mask Data Write Stored Stored Mask Data Write Stored
Data Register Input Data Data Register Input Data
1 1 E— E< Y 1 l > 1
1 - —— |0 — — — | 1}— 1 0.—————-_l——__-1 > 1
0O f———|0}————[1|—+ 0 0 ———40———q0—=+ 0
0 | 1] 11— 1 1 _0_ 0 » 1
1 o ————|0|—= 1 0o~ ——1o[———11—+0
0 1 1] 10—+ 0 1 L1 0 + 0
1 1 0= 0 1 0 ofF—=> 1
L | 1] L 2 - =4 Lt
1 ———lof————|ot—1 o ———{1——— 11—~
Before After Before After
Address A Address B
Figure 2. New Mask 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 cycle, 512 word memory cells of the same
row address can be accessed. Masking data stored at
the RAS falling edge of the first Fast page write cycle
remains valid for subsequent Fast page write cycles.

L= ms v
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Load Color Register(LCR)

A Load Color Register cycle is performed by keeping
DSF high on the falling edges of RAS. Color data id
loaded on the falling edge of CAS(early write) or WE
(delayed write) via the Wo/DQo~W?7/DQ7 pins. this data
is used in Block Write and Flash Write cycles and
remains unchanged until the next Load Color Register
cycle.

Block Write

In a Block Write cycle four adjacent column locations 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 per-
formed, each bit of the Color Register is written into four
adjacent locations of the same row of each correspond-
ing bit plane(8). This results in a total of 32-bits being
written in a 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 CAS.
Address Lines: The row address is latched on the falling
edge of RAS.

Since four bits are being written at a time, when the mini-
mum 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~As) 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/DQs3 pins provideds column mask data. That
is, for each of the four bits in all 8-bits-planes, writing of
Color Register contents can be inhibited. For example, if
Wo/DQo = 1 and W1/DQ1 = 0, than the Color Register
contents will be written into the first bit Jut of the four, but
the second remains unchanged. Fig. 3 shows the corre-

spondence 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 RAS. DSF
must be high on the falling edge of CAS. Mask data is
latched into the device via the Wo/DQo~W7/DQ7 pins on
the falling edge of RAS and needs to be re-entered for
every new RAS cycle.

{
[ T
:] 41:/1 Col.- Reg. 7
1 4’1 5 /
N AL /
A 1 Col.- Reg. o
!
i N s
I 2 Wiy
+ g
0 1 2 3 Wo/DQo
1 Row of 512 Column Mask /O Mask
RA; CAS
T\ RAS \CAS A1-A0 | /O Mask | Column Mask
Wi/DQi |Block /0 Mask I A1 ~ Ao | Don't Care 00 Wo/DQo DQi=1 Column
i=0~7) Wi/DQi |Use to Column Select 0 1 W1/DQr Enable
. ) 1.0 | W2/DQ2 . _ | Column
(i=0~3) 11 Wa/DQs3 DQi=0! pisable
Figure 3. Block Write Scheme
127




KM428C256, KM428V256

CMOS VIDEO RAM

DEVICE OPERATION (continued)

l 4. Col. Memory Cell of A Row

\ CAS r —
wopae [o] [x]x]x{x]x[x]x]x
Column Mask W1/DQ1 n Xj1jo0lX}j1j0X]}1
Data wabe | o] [ x]x|x|x[x[x[x]x X: Unchanged Memory Cell
wepas |1 x[1 o] x[1To]x[1
i 1
— RAS /O Mask Data |0 ]1[1]0]1 1 ol1]
E N N A T A O
LCR Cycle : Color Register lof1]of+]1]0fo]1]
Wo/DQo ~ W7/DQ7
. 2M VRAM BW Timing (Early Write)
AS 1 /
CAS . WBP . /" N /
Enable -(twes)
e XOC YN 1| /KX
tFSRPEi'H ~ |tFsc E;H tst_c, teFH
DSF RO [T RXXX
tMs [e» [ tmH tDS [+ 11 tos toH
WolDQo- —f - & 7
W7/DQ7 110 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) simulta-
neously. 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 initiating a Flash Write cycle.

Data Output

The KM428C/V256 has three state _output buffers con-
trolled by DT/OE, CAS and RAS. If DT/OE is high when
CAS and RAS are high, the output state is in high
impedance(High-z). In any cycle, the output goes low
impedance state from the first CAS falling edge.

Invalid data may be 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 is true
even if a new RAS cycle occurs(as in hidden refresh).
Each of the KM428C/V256 operating cycles is listed
below after the corresponding output state produced by
the cycle.

s ungg
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Refresh

The data in the KM428C/V256 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 CAS remains high. This cycle
must be repeated for each of the 512 row addresses
(Ao~As).

CAS-Before-RAS Refresh: The KM428C/V256 has
CAS-before-RAS on-chip refresh capability that
eliminates the need for external refresh addresses. If
CAS is held low for the specified set up time(tcsr) before
RAS goes low the on-chip refresh circuitry is enabled. An
internal refresh operation automaticaily 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 KM428C/V256 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.

Other Refresh Methods: |t is also possible to refresh
the KM428C/V256 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.

Transfer Operation

Transfer operation is 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 designate the proper
transfer mode like normal and Split Transfer. Each of the
transfer cycle is described in the truth table of transfer
operation.(Table2.)

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 512bit DRAM Row portions are transferred to the
eight SAM data registers. The column address bits indi-
cate 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
the SAM register is present at the lower half of the SAM
port.(If As is high, QSF will be high meaning that the start
address is in the upper half). Read Transfer may be
achieved in two ways. If the transfer is to be synchro-
nized with the SC, both SAM Read and Read transfer
operation is possible simultaneously. The completion of
transfer operation is determined by the timing relationship
of first SC rising, RAS/CAS falling edge and DT/OE rising
edge of transfer cycle. This is usually called "Real Time
Read Transfer". The completion of Real time Read trans-
fer is accomplished at the rising edge of DT/OE. Note that
the rising edge of DT/OE must be synchronized with the
rising edge of SC to retain the continuity of serial read
data output.

Table 2. Truth Table for Transfer Operation

RAS Falling Edge Function Transfer Transfer SAM Port
CAS | DT/OE |WB/WE| DSF SE Direction | Data Bit Mode
H L H L * Read Transfer RAM — SAM | 512x8 | Input — Output
H L L L L  [Masked Write Transfer SAM - RAM | 512x8 | Output— Input
H L L L H |Pseudo Write Transfer — — Output — Input
H L H H * Split Read Transfer RAM —. SAM | 256x8 | Not Changed
H L L H *  |Masked Split Write Transfer| SAM — RAM | 256x8 | Not Changed
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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 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 As 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 in 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 middle 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
CAS) because the transfer has to occur 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. While data is being
serially read from one half of the SAM register, new RAM
data can be transferred to the other half. Since transfer
timing is controlled internally, there is no timing restric-
tion between DT/OE and RAS, CAS, SC.

A normal Read Transfer cycle must be executed before
performing a Split Read Transfer to set the state of QSF.
A Split Read Transfer cycle is initiated 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 seri-
al data(0=Lower, 1=Upper). A Split Read Transfer will
load data into the other half. The state of the QSF output
changes when the 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 5. When Read Transfer 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 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 255 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 accessed 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 complet-
ed. Fig. 7 and 8 are the example of abnormal SRT cycle.
If SRT1 and SRT2 are performed in succession 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 lower 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 desig-
nate "0" address after boundary 511, therefore accessed
data from 0 address corresponds to the old data trans-
ferred by RT. Note that the SRT limitation period during
QSF transition designated as "Not Allowed Period" in
which SRT is prohibit as shown in Fig. 9 due to uncer-
taining of which half SAM the data is transferred. 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 similiar to the SRT except
the data transfer direction is from SAM to RAM. 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(As)is a "don't care". The example of
MSWT is described in Fig.10. The opening cycle of either
MWT or PWT is needed before MSWT can be
performed.

A pseudo write transfer Cycle(PWT)

The pseudo write transfer cycle switches SDQ lines from
serial read mode to serial write mode. It doesn't perform
data transfer. A pseudo write transfer is accomplished by
holding CAS high, DT/OE low, WB/WE low, DSF low and
SE high at the falling edge of RAS. The pseudo write
transfer cycle must be performed after a read transfer
cycle if the subsequent operation is a serial write cycle.
There is a timing delay associated with the switching of
the SDQ lines from serial output mode to serial input
mode. During this period, the SC clock must be held at a
constant ViL or VIH after the tsc precharge time has been
satisfied. A rising edge of the SC clock must not occur
until after the specified delay tsrp from the rising edge of
RAS.
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SRT SRT
l L
Xx2X _q (As=Dontcare) __ Xx2 X256 (As = Dont Care)
I
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I I
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! |
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| |
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| | I
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I 255 | |
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x1 Row Data Full Transfer | Half Transfer (x2 Row Data) | L senaéARniad (x1 Row Data) |
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| Serial Read (x1 Row Data) | Half Transfer (2 Row Data) |

Figure 5. Split Read Transfer Normal Usage
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Figure 6. Split Read Transfer Normal Usage
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I
AS RT | SRT1 SRT2 i
!
|
om T/ \_/ \_/ |
1
Ao ~As M(Aa = Don't Care)

)@( Y2 (As = Don't Care)
1

XaXo
P\

sC _____f\NU\__

I
|
|
1
|
|
N
|
|

x1 x2 x3

RAM SAM
x1 Row Data Full Transfer

x1 x2 x3
0
AlB|C A=
- 252
AlB|C H 2
—] 511
RAM SAM
Upper SAM :
Half Transfer (x2 Row)
Lower SAM:

Serial Read (x1 Row)

|
o |
| —
255 |
256 |
511 |
RAM SAM | sam
Upper SAM: | Upper SAM :
Half Transfer (x3 Row) | Serial Read
Lower SAM : | (x3 Row)
Serial Read (x1 Row) Lower SAM :

255\L Y2+256

No Operation

Figure 7. Split Read Transfer Abnormal Usage (Case 1)
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Figure 8. Split Read Transfer Abnormal Usage (Case 2)
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Figure 9. Split Transfer Cycle Limitation Period
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Figure 10. Masked Split Write Transfer Normal Usage
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TRUTH TABLE FOR WRITE CYCLE"

_\_ RAS _\__ (EgrAIyS( v?”m‘é;(ﬂ?ﬁme)
Function *q * *3 3 *5
WB/WE DSF Wi/DQi DSF wi/DQi
| (New Mask)
Normal Write 1 0 X 0 Write Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No /O Mask)® 1 0 X 1 Column Mask
|_Masked Block Write © .0 0 Write Mask 1 Column Mask
Masked Flash Write 0 1 Write Mask X X
Load Color Register 1 l 1 X X 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

(2) On the masked flash write cycle, all the signal inputs are don't care condition except RAS at the falling
edge of CAS.
On the Block Write cycle, 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.

Column *5 I
Address
Ar Ao Wi/DQi Wi/DQi=0 Wi/DQi=1
0 0 —_— Wo/DQ Color Register Data
o} 1 R W1/DQC: No Change the Are Written to The
1 0 —_— W,/DQ, Internal Data Corresponding Column
1 1 —_—— W3/DQj Address Location
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— - A —
Wo/DQo ViL toLz toEZ
W7/DQ VoH —
e i
Valid
FAST PAGE MODE EARLY WRITE CYCLE pararout
v - tRAsP hils
o —
RAS Vi —
tCRP tesH tpc tRSH ——=
tRcD tcAS—e] |m=— ICP—ef }==— tCaS tep: toas—~=—| tcp
J— Vih —
CAs i — / N { / N\
taR
[
tash| [~ RAD—= 1550 tcAH tasc | | toan tasc | |CAH At
= tRAH ] I—_ _...l sl
A ViH — Fow olumn Tolumn Tolumn Row
ohs viL — Address Address Address Address Address
twsr| |trwH tewe towL towe
[N — ] B
WBWE VM — - twp ~—twp twp
iL — Twett twes 1l twen \twes ][ fwen
THS] | tTHH
VIH —
DUOE v, —
FSA | [tRFH tFsc tCFH trsc | | toFH tesc | teru
ViH — \
) N *4 4
osf o Z XA 4
twer—
tour tps | [ ton tos |1 ton
N v tms bt ———]iDS Lo tpH =1 \"_‘]
— M — . . . Y B VAYAVAYAVAVAVAVAVAVAVAV,
Wo/DQo~ VL — 3 S m 5 .A‘A’A.A. 5 ’A’A‘A A‘A‘A’A’A’A’A’A‘A’
wiDQ;
OH —
L—ouT vg — Open

m Don't Care
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KM428C256, KM428V256 : CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

trp
! ASH
— ViH — J
RAS Vi — Ek
tcsH 1 tPRWCH e tRSH———e] |
i tRCD =— tcp——] |=—tcas—e| {~=—tcP~—] fm tcas——t top —=]
\ ? \ /T \
CAS S s / /
tRAH
tasc || tcan
Row
Column oW
Aohg Address
— tcPwo—=1 = tcpwp —=1
— ‘CWL"' e — ~—-lcw|_
t mam—  — et
] AWD! t AWD—] | twp AWD twp
twsh( | tRwH wp
tcwp tewp TcwD
Wywe YW — - / \ 3 3 ‘QQQQQ
Vi —
\
trHs [ | trHH
| |
- ViH, — *\ \!
DT/OE [
| trsc | [|toFH tesc| || terd
Tesr | [tRer trsc tCFH
ES—-‘ i e | aag— -—T;
‘ -
= Q0K ?«zx» - 4 + OOO0000K__
DSF 4 X
Vi — | L
- tAA f=]
RACTT 1] tos taAd—] o] tos AA l:J;
I t A tcac teac oH
CAC \
toea OEA
tms | {tvH toea 1__ toH 10E T (
toep toeD! OED
. —\ r— .
ViH — -3 . é
L — F
Wo/DQo~ |
‘OEZ
Wefbar ‘ toez toez I
Vor — [ . I~
o N x4 =
VoL — - T o
Valid Out Valid Out Valid O

m Don't Care




KM428C256, KM428V256

CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

tae
tra tre
FAs X:: : tore \ 2 trrc tere \——-
ASR traH tasr e
wre R on ronmes R RIN. s I
R G
trHs trim
o TR
m = e "V \/ \/ YWVVWVVVYVVY vvvv \/
_ A
i”sf,‘;‘g), z:’: : OPEN
CAS BEFORE RAS REFRESH
r—lnp tre
tans
RAS ::: - / —trec —=t S . \
teen | tesm torm [=~—tRPC ~——e=i
JE— Ve — tcsr
CAS Vo — / {_— / /
R A AR
b E

DON'T CARE

L s uig
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KM428C256, KM428vV256 CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

tac RC

taas tap — tra:
o —— | .
RS :m \..__ tan —_l Z \ h\
* tore | | T 1
=—taco trsH—=| ~—terr
— Vin —
CAS \ / / \
Vi = _/ le—tRAD ]

tasr traH tra
Ao-As Vin — FROW COLUMN
Vi — X Aporess .ADDRESS

toan

tasc == Yo L[ twsn
| 1 I
WE/WE Vin =
Vi tres = trwH
trus | [ trom | tmﬂ#
DT/OE Vi
Vi = U/ | tesn| {tren
-
Vin — FSC tern
DSF
v - AT R ““0”0 QR
'-l—- toez ! - toea to.:;
torr= teac toez =
Wo/DQ Von — -
~W7/0Q; Vou — > = VALID DATA-OUT !L
~—taa—=

m Don't Care
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KM428C256, KM428vV256

CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

f—— trp
Vi — _—-‘S tras
RAS Vi — i
tosa torm topr —~ task
o/ T ﬁ foss
L= !
[
tasc __‘cAH__i i
Viy —
A V'” COLUMN ADDRESS
L - T
trAH
taa
READ CYCLE s —
WEWE @ T
Vi — tron
toea
BTIOE Vi —= \ j
Vie —
L—— torr
L torz togz —=t
Von — v t—
Wo/DQo~ VALID DATA-OUT
W7/DQr VoL — OPEN b T .
trwL
twsr| [trRwh
WRITE CYCLE Db il tows
twes
e~ TR YRR ]
WBWE COAAKNA ‘
; I L L
DTIOE "
Vie — T
tms tMH tos ton
1]
Wo/DQo~ Vi — TSN OO0 V. ATA-IN
W/DQ7 Vie — 0’0’0’3&" DATAIN "’&A”A”A’A’A’A’A ALDD

READ-MODIFY-WRITE CYCLE

Vin —
WPI
ViL —

tawo

towe ——-‘

1R

trcs

f———tewo

twe

wL—=

twsR| [tRwH
B

toac

toea

/

toeo

teac

toez

ton

torz

WB/WE
DTIOE Vo —
ViL—
WoDQo- [ Vor —
Wi/DQ7 VoL —
Vg —
ViL —

tMH
po—t

tms

MASK
DATA-IN

DSF =DON'T CARE

/

A

VALID DATA-OUT —

RGOLOOEEIOCAK, oran

LRI

m DON'T CARE

0 ms ungg
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KM428C256, KM428V256

CMOS VIDEO RAM

READ TRANSFER CYCLE

RAS

CAS

WB/WE
DT/OE
DSF

Wo/DQo
~W,/DQy

sC

I—IN
SDQg
~SDQ;

|—OUT

QSF

VlH
Vi

\
Vie

ViH —

tre

S—

tras

- \ tar VF X
tcrp tosw
trep tRISH
- - \ teas / /
-7 /—
| tasn tran i tasc L icm‘ﬂl-— ol
- ROW “ sam sTART ADDRESS - N XX X XOOOOOOOOOOXRN
- ADDRESS J@L ® S 2‘2‘2‘2’:’2‘2‘2‘2‘3’0’%‘3)
Aq-Ag: TAP
twsa trwn
- B
trap 4——~1
re— trp ——ef
trs trin
B REOGOOOO XX XXX
_ RIS
taso i
_ tesr tren
- X
torr toso
h trsp—e] tsog ——=]
tsns r tscp tsc tscp
— i
- / - \ INHIBIT RISING TRANSIANT /r P \r ] /| Pt
[
tsps | | tsom tszs
VALID N
— DATA-IN ’Z
trap tsca tson
- oo - VALID
DATA-OUT X
— =
)
- % TAP MSB(As)

Note: SE=V,_

!‘:‘} Don’t Care

s ugg
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KM428C256, KM428V256

CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

RAS
CAS
Ao-As
WB/WE
DT/OE
Wo/DQo

~W;/DQy

SC

I— IN
SDQo
~SDQ;

I— out

QSF

Vin
Viu

ViH
Vi

Vin

Vin
Vie

Vin
Vi

ViH
viL

trc

)

tesh
t
crp F__tncn tn%n
\ teas [ /
Z
trap [ — [
tasn RAH tasc tonn " -
o — (O TSR AR XTI XY
romvess X e D
4 Ao-Ag: TAP
wsR tawH tarn
<
’T tem trrp
tris PN
tath /L
5% tesr tRFH
‘——tospﬂ
——tscc t t
tsc tscp = 0
_\J \ P P41
ko
OPEN
tsca tsca
tson trap tson
VALID VALID VALID VALID K VALID
DATA-OUT rDATA-OUT DATA-OUT DATA-OUT 5 DATA-OUT
Previous Row Data New Row Data
i
TAP MSB(As)
\—
Note: SE=V,_

Don’t Care

o
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KM428C256, KM428V256 CMOS VIDEO RAM

PSEUDO WRITE TRANSFER CYCLE

tac
tras 1713
— Vig — _—J tan .
RAS v FL _/ \
& tesH
= treo trsn
vy Vih — tcas
s ViL — _/ \\—k 2 /
tasr .ﬁ e tasc __:Z: _ o
Vin = 7 o) 1= sam START ADDRESS N X X X XXX YOO OO X
I ey o " QXY
Ac-As: TAP
twsr trwH
— — VIH -
WB/WE
VJL -
trs trin
—_—— H
DT/OE
L —
trsr tRen
ose T
Vi — T
torr
Wo/DQ Vin — iE ' )
N3V7/D°Q7 Vi — OPEN tsrp tsco |
tsrs tscp tsc | tsce l
sc \3: : ‘JI/- e \ inhibit Rising Transiant \k y /-‘ P P+1
tesn tRer ' tsws
==
— Vin — h \/
€« BRI
tsop tsos tson
f——tspz —=
Vi — tsez y N\ NN/ V‘V \\/\/\/ V‘V VAV " VALID VALID
o N X
SDQ, tsca
~SDQy
I_ VoH — # VAL X
our " _ BATROUT DATAOUT OPEN
o - 7 tcao
trap
QsF Vou = XL TAP MSB(Ag)
Voo —
Serial Output Data Serial Input Data

@. Don’t Care




KM428C256, KM428V256

CMOS VIDEO RAM

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

tre

pe— RP——|

RAS

. Viv — ¢
RAS ViL — R

\

tcsH
free—tCRP —=—f tRCD —=] tRSH
ws ' C / \ toas
ViL — =
hem— tRAD T N tRAL
tasr _u_q_ﬁ | lasc | CAH

A Vin — ROW £~ SAM START
ohe ADDRESS ADDRESS (P)

! Ag-Ag: TAP

twsr| 11

e :mw mwum'wwoommwm

— — tris| [trum
Vi —

T ! I
trsR| |tRFH
ViH — Bl
DsF
ViL — b

toFF l:-. tMS fee] tMH
Wo/DQo~ VOH — H “ N Open
W7/DQ7 VoL — F /
SRS
Vin — . )
sC Vil — _/_\_] Inhibit Rising Transient
tRaD:
v tspp
—nN ™ —
Vig — R
SDQo- L
soa7 r~—1soz ]-———lcoo
Lour M7 vaid Valid valid N
VoL — Data-Out Data Out Data Out
Vou —
QsF v, j Start Address MSB (A8)
oL — A
Note: SE=v)_ m Don't Care
*1(WMi) Transfer
0 Disable
1 Enable
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KM428C256, KM428V256 CMOS VIDEO RAM

MASKED WRITE TRANSFER CYCLE

tRe -
t _...J
. ;-— RP.

VIH —_— 1 RAS |
AAS / tan \
RS, — Y

tcsH
p=—tCRP—= | tRCD—=] tRsH
VIH — F "R \

-~ tcas
CAS Vi — / A . \

F——tRAD tRAL

tasr| [trAH tasc tcAH 1
A et

Vi — \apprESS ADDRESS(P)
Ao-Ag: TAP L

e TN A T KR
I | [
o 0~ R R KR KRR

—
trsR| [tRFH
ViH — et |
DSF "
ViL — 2
tor:T——— tMs tMH
Wo/DQg~ VOH — 3 EIELN Open
Ww7/DQ; VoL — - J/
{sRs
ViH —
sC Inhibit Rising Transient
viL —
tsps| |tspH

—n VM T Vaia \f valia g vaiia NN Vvaiid
SDQg- V). — Datain Data In A '\ Data-In Data-In

|
1
SE!)_Q7 Von — ! [———tcoo—— :
ouT VoL — : ) Open T
! RQD!
; 1
s VoH —
QsF VoL )< Start Address MSB (A8)
Previous Row Dala——; i—-————- New Row Data
1
Note: SE=V), M Don't Care
*1(WMi) Transfer
0 Disable
1 Enable

El EATDNAMICC



KM428C256, KM428V256

CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

RAS

CAS

Ac-Ag

WB/WE

DT/OE

DSF

SC

SDQo
~SDQ;

QSsF

Vi —
Vi —

Vin
ViL

[

Vie

VlH
Vi

Vou —
VoL —

Vou
Voo —

trc

t=—trp

tras

traL

1,
A\
—— taco—~

————

e tcAS ]

N

2

trsH

tasc

Ao-A7: TAP

tris

tren

B

B R N

N

BB

tsts __.1
- Mmm‘t&, trsr

519
(255)

N

tren

tSTH————amn)

n n+1 n+2
(n+256) (n+257) (n+258)

254
(510)

510
(254)

511 n n+1
(255) (n+256) (n+257,

%

REAABOCEOIEOOEOCOSIEIOAIN

255
(511)

(P+256)

P
< 255 x
(511)

\

tsap ™"

O

X

[ o

Z Z Lower
Upper SAM 256-511

Note: SE=Vi,

SAM 0-255

Dont’ Care

MDnumc
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KM428C256, KM428V256

CMOS VIDEO RAM

MASKED SPLIT WRITE TRANSFER CYCLE

RAS

CAS

Ao-Ag

DT/OE

DSF

Wo/DQo
~W7/DQ>

SC

SDQo
~SDQ7

QSF

Vou
Vou

- /N /N _

tcrp

tar

/- e trco ——J~\\r p. / \

traL ~!

gl

)lA;SR— tran tasc -
- FEPYIVESTTSIND W AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVs
R D 0 S s

ViH—

Vi

Vou —

Voo

(255) (n+256) (n+257) (n+258) (510) (511) (P)
_/ P\_ /\
I e

Ag-Az: TAP

L | BRI

tris trin

ety et

RSB SBBBSGEK

tmH

N
> OPEN

511 n N n+2 254 255 P+256

511 n n+1 n+2 254 255 P+256
(255) (n+256) A\ (n+257) /\ (n+258) (510) (511) P)
tsap ~ tsap
- X
Xr 7’ W
Z Zf Lower Sam 0-255

Upper Sam 256-511

Don’t Care

Note: SE=V.




KM428C256, KM428V256

CMOS VIDEO RAM

SERIAL READ CYCLE (SE =Vj)

RAS

DT/OE

SC

SDQg
~8DQ;

trns

—

trin

X
e tscc tsee tsce tsce tscc |
tsc tsc tsc tsc tsc
tsep tsce tsce tsce tscp
\ Z n-2 n-1 n n+1 n+2
tsce tsca tsca tsca tsca tsca
tson tson tson tson tson
VALID VALID VALID VALID VALID VALID
DATA-OUT DATA-OUT DATA-OUT _/\ DATA-OUT DATA-OQUT DATA-OUT
_ n-2 n—1 n n+1 n+2
Note: SE=V_

SERIAL READ CYCLE (SE Controlled Outputs)

- K VA
RAS
ViL —
trus trhH
Viw — VAV \/ \/
e R T
o8 Vi — 2’A‘A’A‘!‘A‘2‘A‘2‘A‘A‘A‘A‘A‘A‘A’t’A‘A‘A‘A‘A‘)'
tscc tscc tsce tsce tsce !
tsc tsc tsc tsc tsc
Vi — £
s¢ v n—ss‘ n-2 1 /n-1 \ n \ n+1 \ n+2
|8 —_
tscp tsep :;T tscp tscp tsce
—_— VIH —
€ / \
Vi —
IN e OPEN
’— Vi — tsca tsca tsca tsca
ngDOQ7 tsoH tsez tsea tsoH tson
L - A
out VZ: _ :>< BT OUT wAlD T }—OPEN DATAOUT Xkéﬁ%gour DATAOUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don’t Care
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KM428C256, KM428V256 CMOS VIDEO RAM

SERIAL WRITE CYCLE (SE Controlled Inputs)

_ V —
RAS " § /
Vip — )

O ¥

Vie —
tsce tscc tsce tscc tscc |
tsc tsc tsc tsc tsc
3 ' y
< Vih — \ n-2 x n-1 \L n \ / n+1 n+2x
Vi — 7
tsce tscp T tscp :
tsce F—tswin == g6 SCP | b tswiH— tous sce
|- r——— tsgp ——— r— tsep ————
tsws
= Vin \ R— — 1 l—t
SE v tswH /‘fswws ’ SwH towis SwH *:1
L -
tse L——l— tsE ——f ‘——L S ——=
tsps tspH tsos tsoH tsps tson
= - 25 e
Vih — VALID | VALID VALID
" IN v DATA-IN DATA-IN DATA-IN
|8 - B
n-2 (n—1) MASKED n (n+1) MASKED n+2
SDQo
~SDQ;
Ve —
l_ ouTt or OPEN

SERIAL WRITE CYCLE (SE=V))

— V) — 3
RAS " /
vIL -

trns trHm
e
DT/OE
Vie —
b tscc tsce tsce tsce tscc |
tsc tsc tsc tsc tsc
sc Vi — ‘\ Z n-o \ /' n-1 \ / n X [ n+1 n+2
Vi — L
’ tsoH tsoH tsoH tson
tscp tsep tscp . tscp tscp [ tscp
tsos tsps tsps tsos tsos
SDQg Vi = W VALID VALID VALD | VALID }@Q VALD jS@(
~SDQy Vi — DATA-IN 4 &ATA-IN DATA-IN DATA-IN \ DATA-IN
n-2 n-1 n n+1 n+2

Note: SE=V_

Don't Care




KM428C256, KM428V256

CMOS VIDEO RAM

PACKAGE DIMENSIONS
40-PIN PLASTIC SOJ

1.020 (25.91)

Units: Inches (millimeters)

(STAND-OFF)

1.030 (26.16)

e s e s s R o S e e o s e o o 6 o B e

D

o

O

0.395 (10.03)
0.405 (10.29)

\_
| S [ N [ D O N N (N [ N U Y N [ N O

JJJ N R By i |

0.026 (0.66)

0.032 (0.81)

—

‘ L 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:lI (Forward Type)

HAABARAAAAA EHFIHHHEUEIH&

0.398 (10.11)
0.402 (10.21)

0.741(18.81) MAX

Lo & J/
BEEEEEEEEEH  EEHEEHEHER

0.047(1.20)
MAX

0.721(18.31) N

0.729(18.51) |
[@lesowo ] S FL A
0.030 (0.75) 0.010 (0.25) \
0.035 (0.85) || 0.018 (0.45) |

o
2
@

MIN

0.025 (0.64) | 0.006(0.15)
I 0.012 (0.30)

f[{;ﬂ:

-

—~

slg 8|8

gle £l

o

818 83

sle gis

0.148 (3.76)

MAX
0.148(3.75)

MAX

|
1

0.423 (10.76)
TYP
0.459 (11.66)
0.466 (11.86)

"

0.004(0.10)

0.031 (0.805)

T

0.01(0.25)

=

0.024 ({

0016 (0.40) | |
|

0.60) I

S 1nsug

ELECTRONICS
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KM428C257, KM428V257

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 :

Speed
Parameter 6 7 8
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) 30ns| 35ns| 40ns

SAM access time(tsca) 15ns | 17ns| 20ns
SAM cycle time(tscc) 18ns| 22ns)| 25ns
SAM active | KM428C257 | 110mA |100mA | 90mA
current KM428Vv257 - 60mA | 55mA
SAM active | KM428C257 | 55mA | 50mA | 45mA
current KM428Vv257 — 30mA | 25mA

- 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 Register(SRT)

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

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

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

- Common Data I/O Using three state RAM Output
control

- All Inputs and Outputs TTL Compatible

- Refresh: 512 Cycle/8ms

- Single +5V+10% Supply Voltage
Single +3.3V+10% Supply Voltage
Low Vcc (3.3V) Part Name: KM428V257
KM428C257: 60, 70, 80ns
KM428V257: 70, 80ns
Plastic 40-Pin 400mil SOJ
Plastic 40/44Pin 400mil TSOP Il
(Forward and Reverse Type)

GENERAL DESCRIPTION

The Samsung KM428C/V257 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 KM428C/V257 supports RAS-only, Hidden,
and CAS-before-RAS refresh for the RAM port. The SAM
port does not require refresh.

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

FI FRTRONINS
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KM428C257, KM428V257 CMOS VIDEO RAM

PIN DESCRIPTION

Symbol Type Description
RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input
signal. The RAM port is placed in standby mode when the RAS control is held
"High"
CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a

strobe for the DSF inputs

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

WB/WE IN The WB/WE input 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 enable.

DSF IN 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/0 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
SDQi 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.

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

SE IN 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.

Vce SUPPLY Power supply

Vss SUPPLY Ground

FIFCTRONINS



KM428C257, KM428V257

CMOS VIDEO RAM

PIN CONFIGURATION (o viEws)

40 Pin 400 mil SOJ

VCCe (1]
sC 2]
SDQo 3]
SDQ1 [4]
SDQ2 (5]
SDQs [ 6]
DT/OE (7
Wo/DQo [ 8]
w1/DQ1 [9]
W2/DQ2 [10]
Wa/DQs [11]
VsS [12f
WB/WE (13
RAS [14
As |1

A7 1

As (17

As [1g]

HEBE

A4 |19
vCce

40/44 Pin 400 mil TSOP 1l

vee [1] o 44 VS8
sc [2] 43| sDQ7
SDQo [3] 42 SDQe
sDQ1 [4] 41) sDas
SDQ2 [5] 40| SDQ4
sbas [6] [3g] SE
DT/OE [ 7] [38] wr/DQ7
Wwo/DQo [8] [37] We/DQs
wi/Dar (9] [36) Ws/DQs
W2/DQz [10] [35] we/DQs
FORWARD
wa/DQs [13] 32] vss
vss [14) 31 DSF
WB/WE [15] 30/ N.C
RAS |16 29| CAS
As o8] QSF
A7 Ao
As Ea A1
As os5| A2
A4 A3

U

4 vss

[39] spar
38] SDQs
37] sDQs
36 sDQ4
35] SE

[34) wr/DQ7
33] we/DQs
[32] Ws/DQs
E Wa/DQa
30 vss
20| DSF
28] N.C
[27] CAS
[26] QsF
[25] Ao

_2-j| At

23] A2

[22) As

[21] vss

40/44 Pin 400 mil TSOP Il

vss [1 o |44 vce
sbar [2] o) j43) sC
SDQs [ 3] 42] sDQo
SDQs [4] 41] spar
SDQs 5| [40] sDQ2
SE (6] 39] sDQs
wr/DQr [7] 8] DT/OE
We/DQs [ 8] [37] woiDQo
Ws/DQs [ 9] 36] wi/DQ1
W4/DQs [19] 35] Wa/DQ2
REVERSE
vss [13 32] wapas
DSF [14] 31] vss
N.C [15] 30| WEAWE
CAS [16] 29] RAS
QSF As
Ao A7
At As
A2 [20] As
A A

iﬂ Cl ENFTDNARING
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BLOCK DAIGRAM

1
= _
2 v 3z
> g | BLOCK BEL
c WRITE c>
Wo/DQo T COLOR CONTROL o SDQo
- M| #» REGISTER |— o -
) 8BIT g | FLASH .
) Ce-| WRITE .
. o L ' CONTROL o) .
) s | A S )
W/DQ7 z OLD MASK | | NEW MASK WRITE ca SDQ7
= (8BIM (8 BIT) CONTROL w %
m - 8 ﬂ
o by
— 8
s 2 TRANSFER CONTROL
CAS g -
DT/OE ® l o
m
WBAWE Z 256 | £ | 256|0
m mom
DSF 2 x| x8|5M
13| |8 sHhai
SE z c ] BT
s 512 o]
Z | x8 | 512x512x8
o CELL ARRAY ]
o 256 | B |256|9
S x| =|x|0m
m <> 5 | 8 I
» = mE
m v
v}
F 512
x8 y
l ROW. DECODER | SERIAL L
ADDRESS asF sk
* ]
,,]I STOP REGISTEH|
COLUMN ADDRESS ROW ADDRESS |
BUFFER (3 BIT) BUFFER (9 BIT) REFRESH COUNTER
) [
Ao ~ As
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KM428C257, KM428V257 CMOS VIDEO RAM

FUNCTION TRUTH TABLE
Mnemonic RAS CAS | Address | DQi Input Write Register
R p— — iy pr—p—— Function
Code |CAS |DT/OE| WE | DSF | DSF|RAS |CAS | RAS |CASWE| Mask | Mask | Color
CBRS Stop CBR Refresh/Stop
0 X 0 1 — — X _ - _ _
(Note 1,3) (noted) (Register set)
CBRN CBR Refresh
0 X 1 1 — X — X _ — — _
(Note 1) (No reset)
CBRR CBR Refresh
o] X X 0 — X - X — — — —
(Note 1) (Option reset)
ROR 1 1 X 0 — | Row | — X — — — — RAS Only Refresh
MWT ] 0 0 0 X R WMl Masked Write Transfer
ow | T; _ _
, ap ves | Use (New/Old)
MSWT ] : 0 ; x | R WM Masked Split Write
ow | T: — _
ap Yes | Use Transfer(New/Old)
RT 1 0 1 0 X | Row [Tap| — — — — — | Read Transfer
SRT 1 0 1 1 X | Row |Tap| — — — — — | Split Read Transfer
RWM 1 1 0 0 0 A WMI Read Write
ow _
Col. Data| Yes Use (New/Old Mask)
BWwM [ 1| 1 | o o 1 | Row! %" wwm Block Write
ow :
) Mask Col.| Yes | Use | Use (New/Old Mask)
FWM 1 1 0 1 X | Row | x |WMI| x Yes Use | Use | Flash Write(New/Old mask)
RW 1 1 1 0 0O [ Row | Col| X |Data|] No — — | Read Write (No Mask)
BW ] ] ; 0 | R X Col Block Write
ow _
Col Mask No Use (No Mask)
LMR Row Load Load (Old) Mask
1 1 1 1( 0 X X twmil — _
(Note 2) {note6) (Note5) Register set Cycle
Row
LCR 1 1 1 1 1 X X | color| — — Load | Load Color Register
al (note6)

X: Don't Care, -: Not Applicable, Tap: SAM Start(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 reset to new mask. Use CBRS or CBRN to
perform CAS- before-RAS refresh while using Old mask)

(3) With CBRS, split transfer operation uses stop Register as a boundary address

(4) Stop defines the column on which Shift out moves to the other haif 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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CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Rating
ftem Symbol KM428C257 KM428v257 Unit
Voltage on Any Pin relative to Vss VIN,VouT -1to+7.0 -0.5 to Vcc+0.5 \%
Voltage on Supply Relative to Vss Vce -1t0+7.0 -0.5t0 + 4.6 \
Storage Temperature Tstg -55to + 150 -55t0 + 150 °C
Power Dissipation Po 1 0.6 w
Short Circuit Output Current los 50 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)

Svmbol KM428C257 KM428V257 u
it
item ymbo Min Typ Max Min Typ Max o
Supply Voltage Vee 45 5.0 55 3.0 3.3 3.6 \
Ground Vss 0 0 0 0 s} 0 \
Input High Voltage VH 2.4 - Vee+1V 20 - Vce+0.3 \'
Input Low Voltage Vi -1.0 — 0.8 -0.3 — 0.8 \
INPUT/OUTPUT CURRENT (Recommended operating conditions unless otherwise noted.)
tem Symbol Min Max Unit
Input Leakage Current (Any Input 0 <VIN<Vcc+0.5V+1 '
all other pins not under test=0 volts, SE>Vcc-0.2V) I -10 10 uA
Output Leakage Current (Data out is disabled,
0V <Vour<Veey lo -10 10 u A
Output High Voltage Level
(RAM lon=-2mA, SAM lon=-2mA) VoH 2.4 - \Y]
Output Low Voltage Level Vi
(RAM lo.=2mA, SAM lo,=2mA) ot - 0.4 v
Note) *1: 3.6V in KM428V257
CAPACITANCE (voc=5V, f=1MHz, TA=25°C)
Item Symbol MIN Max Unit
Input Capacitance (Ao-As) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cinz 2 7 pF
Input/Output Capacitance (Wo/DQo~W?7/DQ7) Cba 2 7 pF
Input/Output Capacitance (SDQo~SDQ7) Csba 2 7 pF
Output Capacitance (QSF) CasF 2 7 pF
160
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KM428C257, KM428V257 CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM428C257 KM428V257 _

Parameter(RAM Port) SAM Port| Symbol " - B 7 " Unit

Operating current* Standby | Icci 110 | 100 | 90 | 60 | 55 | mA
(RAS and CAS Cycling @trc=min.) Active | lcciA | 155 | 140 | 125 | 85 | 75 | mA
Standby Current Standby | lccz 10 10 10 5 5 mA
(RAS, CAS, DT/OE, WBWE=Vin, DSF=VIL) | Active | lccoA 55 | 50| 45| 30| 25 | mA
RAS Only Refresh Current*1 Standby | Iccs 100 90 80 | 55 | 50 | mA
(CAS=ViH, RAS Cycling @trc=min.) Active | lccoA | 145 | 130 | 115 | 80 | 70 | mA
Fast Page Mode Current*s Standby | Icc4 80 75 70 45 40 mA
(RAS=ViL, CAS Cycling @tpc=min.) Active | lcceA | 125 | 115 | 105 | 70 | 65 | mA
CAS-Before-RAS Refresh Current*: Standby | Iccs 90 85 80 50 | 45 | mA
(RAS and CAS Cycling @trc=min.) Active | IccsA | 135 | 125 | 115 | 75 | 70 | mA
Data Transfer Current*1 Standby | lcce 140 125 110 75 70 mA
(RAS and CAS Cycling @trc=min.) Active | lcceA | 185 | 165 | 145 | 100 | 90 | mA
Flash Write Cycle Current*1 Standby | Icc7 920 85 80 50 45 mA
(RAS and CAS Cycling @trc=min.) Active | lcc7A | 135 | 125 | 115 | 75 | 70 | mA
Block Write Cycle Current*1 Standby | lccs 110 | 105 | 100 65 60 mA
(RAS and CAS Cycling @tRc=min.) Active | IccsA | 155 | 145 | 135 | 90 | 80 | mA
Color Register Load or Read Current*t Standby | Icce 90 85 80 50 45 mA
(RAS and CAS Cycling @trc=min.) Active | lccoA | 135 | 125 | 115 | 75 | 70 | mA

Note *1 : Real values dependent on output loading and cycle rates. Specified values are obtained with the output
open. Icc is specified as average current. In Icc1, lcc3, Icc, Icc7, Icc8, Icc9 address transition should be
changed only once while RAS=VIL. In lcc4 address transition should be changed only once while CAS=ViH

AC CHARACTERISTICS
(0°C<TA<70°C, KM428C257: Vcc=5.0V+10%, KM428V257: Vcc=3.3V £ 10%, See notes 1,2)
Parameter Symbol 8 7 8 Unit | Notes
Min Max Min Max Min Max
Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time trRwc | 155 175 200 ns
Fast page mode cycle time tPc 30 35 40 ns
Fast page mode read-modify-write tPRWC | 80 85 90 ns
Access time from RAS tRAC 60 70 80 ns | 35,11
Access time from CAS tcac 12 15 20 ns | 356
Access time from column address taa 30 35 40 ns 3,11
Access time from CAS precharge tcea 35 40 45 ns 3
Write command pulse width twpz 10 10 10 ns
Write command output buffer turn-off delay | twez 10 15 15 ns
161
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CMOS VIDEO RAM

AC CHARACTERISTICS (continueq)

-7
Parameter Symbol Min Max Min Max Min Max Unit| Notes

CAS to output in Low-Z toz 3 3 ns
Output buffer turn-off delay toFF 15 15 15 ns
Transition time (rise and fall) tr 50 3 50 3 50 ns

RAS precharge time trp 40 50 60~ ns

RAS pulse width tras 60 10K 70 10K 80 10K ns

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

RAS hold time tRsH 15 20 20 ns

CAS hold time tos 60 70 80 ns

CAS pulse width tas | 12| 10k | 15 | 10k | 20 | 10K | ns

RAS to CAS delay time tRcD 20 45 20 50 20 60 [ ns | 56
RAS to column addr. delay time trRaD 15 30 15 35 15 40 ns | 1
CAS to RAS precharge time terp 5 5 5 ns

‘CAS precharge time(CBR counter test cycle) | tcPT 10 10 10 ns

CAS precharge time (fast page mode) tep 10 10 10 ns
Output hold time from CAS | toon 5 5 ns

Row addr. set-up time tasr 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 tar 50 55 60 ns
Column addr. to RAS lead time tRAL 30 35 40 ns

Read command set-up time trcs ns

Read command hold referenced to CAS tRCH 0 ns 9
Read command hold referenced to RAS tRRH ns 9
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 twe 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 15 15 15 ns 10
Data hold referenced to RAS tDHR 50 55 60 ns | 15
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay town 40 45 45 ns| 8
FAS to WE delay tAwD 85 95 105 ns | 8
Column addr. to WE delay time tawp 55 60 65 ns 8
CAS set-up time (C-B-R refresh) tesr 10 10 10 ns

CAS hold time (C-B-R refresh) tcHR 10 10 10 ns

RAS precharge to CAS hold time tRPC 10 1>0 10 ns
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KM428C257, KM428V257 CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

Parameter Symbol s 7 8 Units | Notes
Min | Max | Min| Max | Min| Max
RAS hold time referenced to OF tROH 15 20 20 ns
Access time from output enable toEA 15 20 20| ns
Output enable to data input délay toeD 15 15 15 |- ns
Output buffer turn-off delay time from OE toez 0 15 0 15 0 151 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 tozo 0 0 0 ns
Refresh period(512 cycle) tREF 8 8 8| ms
WB set-up time twsr 0 0 0 ns .
WB hold time | 10 10 15 ns
DSF set-up time referenced to RAS tFSR 0 0 0 ns
DSF hold time referenced to RAS tRFH 10 10 15 ns
DSF set-up time referenced to CAS trsc 0 0 0 ns
DSF hold time referenced to CAS terH 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 tris 0 0 0 ns
DT low hold time tTLH 10 10 15 ns
DT low hold ref. to RAS(real time read transfer) tATH 50 60 65 ns
DT low hold ref. to CAS(real time read transfer) toTH 15 20 25 ns
DT low hold ref. to col.addr.(real time read transfer) tATH 20 25 30 ns
DT to RAS precharge time tTrRP 40 50 60 ns
DT precharge time tre 20 20 20 ns B
RAS to first SC delay(read transfer) tRSD 60 70 80 ns
CAS to first SC delay(read transfer) tcsp 25 30 35 - ns
Col. Addr.to first SC delay(read transfer) tasp 30 35 40 ns
Last SC to DT lead time tTsL 5 5 5 ns
DT to first SC delay time(read transfer) trsp 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) tsrRD 20 20 25 ns
RAS to serial input delay time tspp 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




KM428C257, KM428V257 CMOS VIDEO RAM
AC CHARACTERISTICS (Continued)
-6 -7 -8
Parameter Symbol Units | Notes
Min| Max | Min | Max | Min| Max
SC precharge(SC low time) tscp 6 7 7 ns
Access time from SC tsca 15 17 20| ns
Serial output hold time from SC tsoH 5 5 ns 4
Serial input set-up time tsDs 0 0 ns
Serial input hold time tSDH 10 15 10 ns
Access time from SE tsEa 15 17 20| ns
SE pulse width tse 20 20 25 ns 4
SE precharge time tsEP 20 20 25 ns
Serial output turn-off from SE tsez 0 15 0 15 0 15] ns
Serial input to SE delay time tsze 0 0 ns 7
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 tsws [ O 0 0 ns
Serial write disable hold time tSWH 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 trap 60 70 80| ns
CAS-QSF delay time tcap 20 35 40| ns
DT/OE high pulse width toep 10 10 10 ns
DT/OE high hold time from CAS high toeHc | 10 10 10 ns
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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 CAS-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 ViH(min) and Vii(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:Von/VoL=2.0V / 0.8V

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

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

5. Operation within the treo(max) limit insures that trac(max)
can be met. The treo(max) is specified as a reference
point only: If treo is greater than the specified trco(max)
limit, then access time is controlled exclusively by tcac.

6.Assumes that tRCD >tRCD(max).

7.The parameters, torr(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.twcs, trRwo, towp and tawp 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 trwp > trRwb(min) and tawp > tawp
(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 trer or tRrRH must be satisfied for a read cycle.

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

11. Operation within the trab(max) limit insured that
trac(max) can be met. trRap(max) is specified as a
reference point only. If trap 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 Vcc. After power-up, initial status
of chip is described below.

PIN or REGISTER STATUS
Color Register Don't Care
Write Mask Register Don't Care
Tap Pointer Invalid
Stop Register Default Case
Wi/DQi Hi-Z
SAM Port Input Mode
SDQi Hi-Z
QSF Hi-Z

13. Recommended operating input condition:
24V S 20V
( )* KM428va57

0.8V

oV

- T tr

Input puise fevels are from 0.0V to 3.0Volts.
All timing measurements are referenced from Vi (max)
and ViH (min) with transition time = 3.0ns

14. Assume tT=3ns.

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

ELECTRONICS
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DEVICE OPERAATON

The KM428C/V257 contains Z08¥,152 memory locations.
Eighteen address bits are red;_ji'ﬁed toraddress a particular
8bit word in the memory array. Since the KM428C/v257
has only 9 address input pins, time muttiplexed addressing
is used to input 9 row and 9 column ~ddresses. The
multiplexing is controlied 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 KM428C/V257 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 KM428C/V257 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 CAS 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 CAS Timing

The minimum RAS and CAS pulse widths are specified by
tras (min) and tcas (min) respectively. These minimum pulse
widths must be satisfied for proper device 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 CAS pulse widths. In addition, a new cycle must not
begin until the minimum RAS precharge time, trp, has been
satisfied. Once a cycle begins, internal clocks and other
circuits within the KM428C/V257 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 CAS and on
the valid column address transition.

If CAS goes low before treo(max) and if the column address
is valid before trap (max) then the access time to valid data
is specified by trac (min). However, if CAS goes low after
trep (max) or the column address becomes valid after trao
(max), access time is specified by tcac or taa.

The KM428C/V257 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. The KM428C/V258 offers
" an accelerated Fast Page Mode cycle by eliminating
output disable from CAS high.
This is called "Extended Data out {or Hyper Page)
mode", Data outputs are disabled at WB/WE=low,
DT/OE=high and torr time after RAS and CAS are high.
The toFF time is referenced from the rising edge of RAS
or CAS, whichever occurs later(see Figure 1). 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.

—_————— Read Read " Read Write —— Read 7———
m DEH f
e — tocH
toer ‘ ] T
Ac~As Row Col. (&) col. )XY Col. (©) M Col. (B)
le—tmL | torA-pbd ~+eloez | JJ0EA
WBL/WEL OEA [*7]
WBUWEU roac 008 ez VA torr (CAS)
t >, ton torF (RAS)
taa OEZ tDs |- taa
Wo/DQo~ 4 l= ]
WiDqy —Hi-Z——— M o i-z—{ E p—
| J 1 J 1
Data Out Data In Data Out
Figure 1. Extended Data Out Example
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DEV'CE OPERAT'ON (Continued)

New Mask Write Per Bit

The New Mask Write cycle is achieved by maintaining
CAS high and WB/WE and DSF 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 and the data bit remains unchanged. 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 late Write cycle is achieved by WB/WE
low after the falling edge of CAS. During the Early or
Late Write, cycle, input data through W0/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 masking operation is performed.

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 falling edge. If an
LMR is done the KM428C/V257 is set to old masked

write mode.

Old Masked Write Per Bit

This mode is enabled through the Load Mask Register
(LMR)cycle. If an LMR is done, all Masked Write are Old
Masked Write Per Bit and the I/0 mask data will be
provided by the Mask Data Register(See Figure3). The
mask data is applied in the same manner as in New
Masked write-Per-Bit mode. Mask 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 KM428C/V257
initialized in the New Masked Write mode.

Fast Page Mode

Fast page mode cycle reads/writes the data of the
same row address at high speed by togging CAS while
RAS is low. In this cycle, read, write, read-modify write,
and block write cycles can be mixed. In one RAS cycle,
512 word memory cells of the same row address can
be accessed. While RAS is held low to maintain the row
address, CAS 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

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

RAS CAS DT/OE WB/WE Wwi/DQI FUNCTION
H H * WRITE ENABLE
_\_ " " 1 WRITE ENABLE
0 INHIBIT WRITE
EARLY WRITE LLATE WRITE
s TN /ST /
CAS / \ /

wwE \_ |/ ./

tms '4_, le—sl tMH iDs, 4_.1 ioH

tms tvH tDS|¢—»! l«—»f IDH
Mo XX » XXXXAXX
~W7/DQ?
Mask Data Vaild Data-in
Mask Data - In RAS Falling
Valid Data - In CAS Falling

XK XK

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

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

ﬂn I enATRARNINAS
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DEVICE OPERATION (continued)

Power-up
or CBRR]_' New Mask Mode

1

s~ /\

DSF _\__/_—\

W\ N\ S
WBWE JO0OOCOTT._ L™/ \

Stored Mask Data Write Stored
Data Register Input Data
1 1]
1 —Jo ——
o —{o———
0 1]
 — 1o ——
0 1]
1
——{o——
Before After

(New Masked Write Example)

Wo/DQo )
~wipgr —>—Hi- 2= KX 2 XXX

New Masked Load Old Masked
S CBRR ) Write —'I Mask Register ) Write
/- T\ /\

XK 3 XXX 0

Mask Data Stored Write Stored
Register Data Input Data
0 [
0 11—
0 0 f———
1 o]
0 17—
1 il
1 1
ol

Before After
(Old Masked Write Example)

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

Load Color Register(LCR)

A Load Color Register cycle is performed by keeping
DSF high on the both the falling edges of RAS and CAS.
Color data is loaded on the falling edge of CAS(early
write) or WE(delayed write) via the Wo/DQo~W7/DQ7
pins. This data is used in Block Write and Flash Write
cycles and remains unchanged until the next Load Color
Register cycle.

Block Write

In a Block Write cycle four adjacent column locations 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 per-
formed, each bit of the Color Register is written into four
adjacent locations of the same row of each correspond-
ing bit plane(8). This results in a total of 32-bits being
written in a 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 CAS.
Address Lines: The row address is latched on the falling
edge of RAS.

Since four bits are being written at a time, when the mini-

mum 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 provideds column mask data.
That is, for each of the four bits in all 8-bits-planes, writ-
ing 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. 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 RAS. DSF
must be high on the falling edge of CAS. Mask data is
latched into the device via the Wo/DQo~W?7/DQ7 pins on
the falling edge of RAS and needs to be re-entered for
every new RAS cycle.

Mﬂ"lﬂg
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[
-
o
ALI
<}— Col.- Reg. 7
/\1‘ = l e
A 4
Col.- Reg.
1 g-0
- N i
]
1 = W7/DQ7
e -
| v
1 Row of 512 Column Mask 1/0 Mask
—\E_S _\ﬁ Ai~Ao | I/O Mask Column Mask
Wi/DQi | Block I/0 Masﬂ A1 ~ Ao | Don't Care 00 Wo/DQo DQi = 1 Column
i =
(i=0~7) Wi/DQi | Use to Column Select 0 1 | Wi/DQr Enable
} 10 W2/DQ2 ) Column
i=0~3 DQi=0{ .
( ) 11 W3/DQs Disable
Figure 4. Block Write Scheme
I4. Col. Memory Cell of A Row
[
1
X|X[X|X|X[X]|X
Column Mask 10 XI1]O0][X]|1
Data X|X[X[X]|X|[X]|X X: Unchanged Memory Cell
1/]0]X]1]0]X]|1
N\ l lTlﬁl ITI lITI
RAS /O Mask Data ol1]1]joft]|1]0]1
LI . O 0 O
LCR Cycle : Color Register ‘ 0 | 1 | 0 [1 | Llo IO | 1 l
Wo/DQo ~ W7/DQ7
o 2M VRAM BW Timing (Early Write) 2M VRAM BW Timing (Late Write)
RAS — I
PR towL
CAS WBP e A wep NN
Enable jtwes) Enable )
wawe XOC XN 1| AR || AWK W o/ W ¢;
i t 1 t t t
FSR ‘E;H FSC ‘EI:-{ st& ‘SF”H thnPRFH
DSF XY
tms |4 > [+ »ltmH tDsle»| [« o tp  tDS | fe—>{tDH tms [« > [«» tvH tDs [« ® IDH  tDSje—{ fes{ tDH
Wo/DQo~ ’@XXZ
W7/DQr 1/0 Address Address 1/0 Address Address
Mask Mask Mask Mask Mask Mask

Figure 5. Block Write Example and Timing
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Flash Write

The Flash Writ&cycge is@ way of writing each bit of the
Color Registef, iro,t the whole row (512 columns) simulta-
neously. 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 < 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 initiating a Flash Write cycle.

Data Output

The KM428C/V257 has three state output buffers con-
trolled 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-z). In any cycle, the output goes
low impedance state from the first CAS falling edge.
Invalid data may be 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 speci-
fy when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs(as in hid-
den refresh).

Each of the KM428C/V257 operating cycles is listed
below after the corresponding output state produced by
the cycle.

Refresh

The data in the KM428C/V257 is stored as a charge on
a tiny capacitor within each memory cell. Due to leak-
age the data may be lost over a period of time. To main-
tain 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. 1t is performed by strobing in a row
address with RAS while CAS remains high. This cycle
must be repeated for each of the 512 row addresses
(Ao~As).

CAS-Before-RAS Refresh: The KM428C/V257 has
CAS-before-RAS on-chip refresh capability that elimi-
nates the need for external refresh addresses. If CAS is
held low for the specified set up time(tcsr) before RAS
goes low the on-chip refresh circuitry is enabled. An
internal refresh operation automatically occurs. the
refresh address is supplied by the on-chip refresh
address counter which is then internally incremented in
preparation for the next CAS-before-RAS refresh cycle.
The KM428C257 has 3 type CAS-before-RAS 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 per-
formed while maintaining the latest valid data at the out-
put by extending the CAS active time and cycling RAS.
The KM428C/V257 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.

Other Refresh Methods: It is also possible to refresh
the KM428C/V257 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 cer-
tain 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.

Transfer Operation

Transfer operation is 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 is described in the truth table of transfer
operation. (Table2.)
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Table 2. Truth Table for Transfer Operation

RAS Falling Edge Function Transfer | Transter SAM Port
CAS | DT/OE |WB/WE| DSF SE Direction | Data Bit Mode
H L H L * Read Transfer RAM — SAM | 512x8 | Input — Output
H L L L * Masked Write Transfer SAM —+>RAM | 512x8 | Output —» Input
H L H H * Split Read Transfer RAM —+ SAM | 256x 8 Not Changed
H L L H * Masked Split Write Transfer] SAM > RAM [ 256 x 8 Not Changed
Read Transfer(RT) Split Read Transfer(SRT)

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 512bit DRAM Row portions 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 the SAM register is
present at the lower half of the SAM port.(If As is high,
QSF will be high meaning that the start address is in
the 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/trspjto retain the continuity of serial
read data output. If the transfer 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 vyrite transfer is initiated if DT/OE, WB/WE and
DSF are low when RAS goes low. This enables data of
SAM 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 definess the start address of serial
input and its MSB(As)defines QSF level.

If As 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 in the upper half of SAM)
After write transfer cycle is completed, SAM port is set to
input mode.

In a graphic system, if data has to be transferred from
DRAM to SAM while in the middle 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
CAS) because the transfer has to be occured 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 con-
trolled internally, there is no timing restriction between
DT/OE and RAS, CAS, SC.

A normal Read Transfer cycle must be executed 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 seri-
al data(0-Lower, 1=Upper). A Split Read Transfer will
load data into the other half. The state of the QSF output
changes when the SAM address counter reaches a split
SAM boundary(e.g. 255th or 511th bit).

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 is executed,
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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 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. 7.
When Serial Read is performed after executing RT and
SRT in succession the data accessed 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 complet-
ed. Fig. 8 and 9 are the example of abnormal SRT cycle.
If SRT1 and SRT2 are performed in succession before
accessing the boundary like Fig. 8, 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 lower boundary 255th SC is
started from the starting address given by SRT2 cycle.
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 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+tsTs (See Figure 10). This is also
true in Masked Split Write Transfer.

A Split Read Transfer does not change the direction of
the SAM 1/O port.

Masked Split Write Transfer(MSWT)

This transfer function is very similiar to the SRT except
the data transfer direction is from SAM to RAM. 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(As)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.

L ms v
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Figure 6. Split Read Transfer Normal Usage
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Figure 7. Split Read Transfer Normal Usage
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Figure 8. Split Read Transfer Abnormal Usage (Case 1)

l 1
RT | SRT i NO SRT i
| ! I
CAS \ / i \ / i i
] | |
no-ne_ Xx1X 16 Xx2X_X: (A = Dont Care) {
I
| I |
QsF NN I \
| 16 255 NY1+256 511 l 0
s WAWANSYAWANVAWA NS f\_f\V—L
| |
x1 x2 x3 | x1 x2 x3 | |
—— | 0 | 0 TREES
AlBlc AlB|c| |A|=> A A
| | 255 | | 255 [ £ 255
Al B C ‘ Alelc H 256 I H 256 | H
i e | =11 & | 5,:, L 519
RAM | RAM  SAM | SAM | sam
x1 Row Data Full Transfer | Upper SAM : l Upper SAM : l Upper SAM :
| Half Transfer (x2 Row) | Serial Read (x2 Row) I No Operation
Lower SAM : | Lower SAM: l Lower SAM:
| Serial Read (x1 Row) No Operation Serial Read
(x1 Row)

Figure 9. Split Read Transfer Abnormal Usage (Case 2)
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Figure 10. Split Transfer Cycle Limitation Period
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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 half
SAM(255 or 511)is accessed, the access will be
changed one half of the SAM to the other half(at the
loaded TAP address). This last address is called stop
point.

The KM428C/V257 offers user-programmable 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 faling edge
of RAS in CBR cycle and the Stop Point is determined
by row address entering at this time.

The Stop Poaint will not become valid until a SRT cycle

aP
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is done. The Stop Point do not effect to SAM in normal
RT, RRT cycle. a SRT cycle is done. The Stop Point do
not effect to SAM in normal RT, RRT cycle.

In Figure 12. programmable split SAM operation is
shown. If a SRT cycle was done before the partition

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

boundary(383), the access will jump to the TAP address Number of Stop Point Setting Address

(70) of the next half. Otherwise, the access will continue Stop Points | Partition

in the same half until a SRT occurs or the SAM half IHalf As| A7) As| As| Ada| A3-A3

boundary(255,511). Note that the Stop Point may be 1 (I1x256)x2 | X[ 1 [ 1|11 X

changed at any time .by performing z'mother. CBRS, aqd 2 @ex128)x2 | x| 0| 1]|1]1 <

new Stop Point will not be valid until a SRT is

performed, To reset Stop Point, CBRR cycle must be 4 @dxé4)x2 | X1 0| 0| 1]1 X

performed. CBRR is a CBR cycle with DSF low at the 8 Bx32)x2 | x| 00| 0|1 x

falling edge of RAS. The CBRR will take effect

immediately; it does not require a SRT to become active 16 (16x16)x2 | X} 0] 0] 0|0 x

valid. T (T x Width) x 2 Other Case=Inhibit
CBRS RT SRT No Split Transfer SRT

s W/ W/ ]

cas [ S A

(001111111) = 2 Stop Point / Half

po~As _Jizk  Kaifss{ Yrdfro

wemwe \_/ \

DT/OE X/KT/

DSF _J \ /
SP
SC
S Previous Value ) £ I € 0 I )
QSF / \
*SP: Stop Point
Start Addr.
(351)
0 70 127 255 256 383 455 511
Tap =70
Tap = 455

Figure 12. Stop Register Timing
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RAS  \__ CAS \_| CAS LOrWBMWE \__
*q *9 J *3 *4 *5
FUNCTION o
WB/WE DSF Wi/DQi® DSF Wi/DQi
(New Mask)

Normal write 1 0 X 0 Write Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No I/0O Mask)® 1 0 X 1 Column Mask
Masked Block Write® 0 0 Write Mask 1 Column Mask
Masked Flash Write 0 1 Write Mask X X
Load Mask Data Register® 1 1 0 Write Mask Data
Load Color Register 1 1 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

CAS.

(4) Function table for Old Mask and New Mask

*1 *3
IF — Note
WB/WB Wi/DQi
0 « Write using mask register data
Yes (Old Mask Data)
LMR 1 X Non Masked Write
Cycle Write using New Mask Data
Executed No 0 Mask Wi/DQi=0 Write Disable
Wi/DQi=1 Write Enable
| 1 x Non Masked Write

(5) Function Table for Block Write Column Mask

Column
Address
A1 Ao

- 4 0 0
4 o = 0o

x : Don't Care

*5 IF
Wi/DQi Wi/DQi=0 Wi/DQi=1
Wo/DQo ' Color Register Data
W1/DQu1 No Change the Are Write to the
W2/DQ2 Internal Data Corresponding Column
L Ws/DQs3 Address Location
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CMOS VIDEO RAM

EARLY WRITE CYCLE

CAS

Ao-Ag

DSF

——IN
Wo/DOo
W7/DO7

L—out

r

tRc
tRas T yu—
ViH — !\
ViL — X 7 \__
tesH
‘:tcmv-— tRcD tasH
VIH _ \ tcas 7
ViL —
tAR
tRAD tRAL
tASR | | tRAH tasc tcAH
W f  COLUMN

ViK — RO
Vi — ADDRESS
1

tRwL
twer
twsR | |tRWH twes
frme—one] e tWCH =1
Vi — J
trHs | | tTHH
v = XOOOOOOOOAOOUDOOCOONK
ViL —
tFsR | [ tRFH tFsC
e {CFH —omeet
Vi — i N 7
I— tDHR

I tDs-{
v = 200K X0

Vo —

e tDH —e=]

*
o

_ XRQUOOOQCKKIKOOORXX

VoL —

Open

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

m Don’t Care

n il ErMTDNAANNC
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CMOS VIDEO RAM

LATE WRITE CYCLE

DT/IOE

DSF

— N

Wo/DQg

W7/DQ7
L—ourt

tRe

tRas

ViH — p
Vie —

f tW_‘—\_
x

{CRP-=— trco tRsH
ViH — tcas /
viL — \' /

tar I
tRAD tRAL
tasr | | tRAH tasc tcaH
jsn | o
ROW

" COLUMN
ADDRESS 4
f

towL

twsR | | tRwH tRWL—
e [ = i O a—— twp
ViH —
il
Vi — i S .
trHs | | triu toEH
Vi — togz
tesR | | tRFH tFsc |t tcrn
ViH —
2 *4
ViL — im
|[‘ tDHR
'.——tos-.- | tpH —e|

w — XX OO0 = XXX

VoH —

VoL —

Open

Dont’ Care

Note: In Block Write cycle, only column address A2~Ag are used.
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READ-WRITE/READ-MODIFY-WRITE CYCLE

trRwe

VH — y

RS N
L
tcrp tesH
tReD tRSH
Vi \ toas 7.__\_
CAS v — )
tAR
t |-=—1RAD: tRAL
ASR| | traH tasc tcAH

VH — Row f Column )
Ap-Ag viL — Address Y Address

tawD towr
twsr( (tRwH L—w‘CWD-———— tRWL ——=1
tRCs twp
R & (XXX KRR
WBWE \ — X
tTHs] |tTHH
i ViH —
oy XX | N X/
tFSA| [tRFH tesc r’cm—
)
VIH —
DSF vIH 2 4 b
([
F-—lozc—-l
tms | | tvH
—
Wo/DQo Vi — —
w71007|0UT VoH —
— — \
VoL Valid
Data-Out

m Don't Care

Note: In Block Write cycle, only column address A2~As are used.
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FAST PAGE MODE READ/WRITE CYCLE (Extended Data Out)

tRASP trp
— ViH — !i
RAS viL —
tcre tcsH tHPC |a———tRSH
tRCD ———ef—=—tcas |——rtcp teas —— 1CP —am] [ tCAS
J— VIH —
oS ViL — _/ \ \ d / i .
tar
tasr 1RAD—— tp56 tcAH tasc || tean tRAL
——'tRAH ] tASC [re—em] [—a—= tCAH

ViH — ow olumn Column ¥ Row
AghAg v — Address Column Address Address Address dress
tRcs tRCH
|-_‘lw05 twCH

ViH —
e trHs ||t
THH
Vi T
DYIOE viL — M

4 ] l 4 Kt
Vin FSR | {tRFH FSC | |{CFH

o5 v Z Q000 — UXOQOOCXXX
1 I 1 T
I0EA | tcac
tcac tan twez —=— P—
tan n ;VP/:]
Vi — tRAC DOH ot ]
wipae N viL — < valdData(a) X e
~Wi/DQ: ) ]
! 7OUT ://OH — Open Valid Data (B) 5 at"C: N
oL — x2ata-ln_4
v tRASP tRp
Wy
RAS iL — q:
CRP tesH tpc f=———tRSH ——=
trco tCAS — jme—ICP —] |mm—tCAQ =] tCp—a] fem— tcas —=—]
— ViH — \
CAS ViL — . \ p
AR
tasr 1RAD™1 tas0 tcan
RAH
ViR — Row olumn -y v
AoPs Vi — Address Address __/
twsR | [tRwH tow
[ ViH t [=—1w
BIWE VIH “ WP
L — i A twes WCH A \_twcs
tTHS] | tTHH
DTIGE ViH —
ViL —
FSR | tRFH tFSC 1CFH
ViH — L .
DSF Vi — UK 4 X
twen— t [ [ [
tOHR DS DH DS DH
a1 el Tt 2 R s e to o
oo v = Ok ) s <) T AXEKRXXXRRR
Wo/DQo- ViL — 4 ¢ S A 'AVAVAVAVAVAVAVAVAVAVAVA
W7/DQ7 v,
OH —
L—out vo — Open

m Don't Care

Note: In Block Write cycle, only column address A2~As are used.
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CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

trasp

trp
_ Vi __Ws
ViL n
\orp tosH | tPRAWC ——mi tRsH
tRCD toas =] f==— tcp =] [==—tcas —==| [=—tcP—=~{ |- tcag ~=—
s Vm ' !
ViL j ] 7
TRAD e tasc tcAH tasc || tcan tasc | | tcan
IASR tRAH e — ] —  ———
ViH Row ¥ Coumn Y Column {_Column Row
AoAg ViL dress Address Y Address Address Address
|
IRWD
toWL == |=— towt —— P=—" towL
! tawp
twsry | tRwH twp r'— AND =T Hyp| [~ tawp twp
tcwp tcwp CWD
___ Viy N
WB/WE 1
Vi A
1
tTHs | | trHH
l |
w0 XY s
Vi
tFsR| [tReH
RF| tFSC tcFH trsc | JicFH trsc| || tern
ViH h . B
DSF 2 *4 4 7
Vi A | 1 \
trac t —t
T f=—tos ==t p [—]f=—tos ='as tps
t(:,xotAA ain -ﬂ tcac ton
tMs | | tvH toEa ; tpH tOEA toea
toeD toED 4 toED
ViH X N
— — - - » -
Vi
Wo/DQo
~W1s/DQ15 torz toEz toe
VoH Ny x -
VoL k-3
Valid Out Valid Out Valid Out

Note : In Block write cycle, only column address A3~As are used.

m Don't care
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

e tRP.
—_——y tR
— ViH —
RAS
viL — \ Z
tcsh tCPT ——] tRSH
tenr
V=T \ F
oas viL — X \ Z /
tRAL
tasc —-ICAH——I
Viy —
Ao-Ag H Column Address
viL —
trsr l I | ‘
p=— trRFH
psF VM — >_< Zzzy’
ViL —
| tRRH
READ CYCLE thcs e
tcac
ViH — )"
ViL — tROH
JL - toEA~=—]
— Viy — ]
BY/0E v'H \ Y,
[ -
. toez torr
Wo/DQo~ Vi — - -\
- — V; )
W4/DQ7 v — alid Data Out &-—
\
'— ot -lowe
WRITE CYCLE ok I
twsr tRWH ; p
twes ]|
| i l r... P
ViH — X |
viL T Y ] |
viL = ‘\/i‘%i;‘ RYAVAYS I/ A\
tur:}"w R e
l I | - |
oo = TR ORIXX
WA/DQ7 vy — S YA,
e b o
READ MODIFY WRITE CYCLE | o [=—tawL
R ]
twsh - tAWH gu_ | i-—~~~~—~-tcm»--—— twp
e VH O — F e \
o T ONINNNNS
Vi — W i \: Z
I toea
— VoH — )
DV/OE
VoL — toep toH
. tcac
J_°,TEZ tos
tez
Von — X
VoL — j,!
\x";gg Valid Data-Out
ViL — N Data-In

0 s v
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RAS ONLY REFRESH CYCLE

tac

trp ———=f

tras

W | —
tcrp trec Il(ip_

a4
tASR ==

e R R R

tasn tRan tRAH

ZC I XXX XL
“ trsr trREH

DSF
vIL

Wo/DQo Vou —

OPEN

~WIDQr

DON'T CARE

PRimsungg ”
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CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

RAS

[ ——

Vi — tere
—~— taco t—— trsn—=]
= u \ 7\
CAS
Vi — f~—tRAD ]
tran tRaL
] tcan
Vin — ROW COLUMN
Ao-Ag Ve — ADDRESS \ ADDRESS
[
tasC et
I
P Vih —
WB /WE
Vi tacs
trhs trim tron—]
BTioE o A‘
Vi — __.ﬁ trsr| | taen

Vih — S SRS ST,
" - R
L}-—- toez t toea — torr
torr = teac p——m] —
Wo/DQo Von =T N j& K
~W;/DQ7 _ y—
[
VoL L’“A B
tRac | e tWEZ —=t
_'l_P_'CLZ “
m Don't Care
HIDDEN REFRESH CYCLE FUNCTION TABLE
FUNCTION Logic Status B
Hidden Refresh(Reset All Options) 0]
Hidden Refresh(No Reset) 1
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CAS BEFORE RAS REFRESH CYCLE

le——tRp ——=]
L —

—  Vin— X tRAS
RAS ;
Vi — F=—tRPC \
tcsh
_ Vh-— tcHR
CAS —/
viL— )

tasr tRAH

ViH —
AoAg c
ViL —

. ViH—
WEB/WE A
ViL — L

ViH —

ViL —

_(.FEFL_I RFH
o vy = XXOOOOOUXXKOOOOUHXNAR

toFF

Wo/DQo~ VOH—- N o
ﬁ pen

W7/DQ7 VoL— 4

@ Don’t Care

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
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 0 1 Stop Address
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 1 1 X

Ll ErTDAMING
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READ TRANSFER CYCLE

tre
tras te
p. -
. Vi — \ tar J Z
RAS v - \
tesh
tcre taco 'RISH
— Vi — 4 \\ teas / /
A __/ ‘_ ,
trap traL al
tasr tran_| tasc et —e]
\VAVAN
Vi = 7 SAM START ADDRESS XX XX XXXXOOOOOKXN
wro o TR Boness m B BRI
* Ao-Ag: TAP
twsr trwH
WewE W T
e trrp i
) b trp ——f
- XN 7 ¥ X000
e BSOS
iL -
taso i -
tesr tren
DSF Vi
Vie — K
fore tcso
trsp
Wo/DQo Von — X
Rer You - l— trsp—e] b= tscc——]
tsrs tsce tsc tscp
—
Vu — i \ INHIBIT RISING TRANSIANT \ / P \ / P+t
se Ve — tsc X7
I
tsps | | tsoW tszs
Vi — ALID N
I_'N — ‘lgATA-IN 4
SDQ, e ' Lh‘on tsca tson
X |
i foa0 A VALD
LOUT o < DATA-OUT X
Vor = trap
Von — ><F TAP MSB(As)
QsF ¢
Voo —

Note: SE=Vi. m Don't Care
PSnmsunog "

ELECTRONICS
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CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

RAS
CAs
An-Ag
WB/WE
‘DT/OE
DSF
Wo/DQo

~W,/DQ;

SC

|— IN
SDQq
~SDQy

L ourt

QSF

Vo
VoL

Vi
VIL

ViH
Vie

tac
tras trp
tar R
N\ J/ N
tcre tc?“
troo trsH
\\ tess / /
7 —
tasr tran fro tasc ton taas 1
 — H
" ROW X 7 saMsTART ADDRESS “RAX X XXX
i D S NI,
4 Ag-Ag: TAP
WSR trwh -
4 X
|—“CTH trrp
tris v
tath /L
trsp trrn
~—torF
--——tsc 1ch - trs trsp
_—\_/ \ \ / P P
N
OPEN
tsca tsca
tson trap tson
VALID AX VALID VALID VALID x VALID
DATA-OUT cDATA-OUT DATA-OUT DATA-OUT \ DATA-OUT

New Row Data

Previous Row Data

A

TAP MSB(As)

Note:

§=Vu.

Don’t Care

L=ms v

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

tRe —(R:l

1 iR,
- Vig — ) RAS B
RAS Vi — a Z
tcsH
~—1CRP — e tRCD— ] tRsH
- ViH — 7 \ \ tcas [ \
Vit —e—/
tRAD tRAL {
tasr| [trAH | tasc | tcaH
oo QRN s bR Sommenar, KON
0
8 v — /\/\/\//YADDRESS ADDRESS(P) _J
AgAg: TAP :
H — -
mE . OO XXIXKAXIEAX

trLs !TLH| l ]
o N A KX KR KRR

'
Vi — trsr| [tRFH l l

- ule AL
ViL — =

torr i——— tms tMH
WoDQo~ ViH — R * N Oper
W7iDQ7 —/ tSRD tsce
Ishs tsce| [tsc, tscp
ViH — R .
sC Vil — Inhibit Rising Transient P P+1 P+2
!
tRQD ] tsps| [tsDH
e tspp——e]
ViH — y, Valid Valid
IN
r- Vi p Data In Data In
L —
SDQo T
~SDQy ~=—1sDz I tcap
L out VOH =" Vi valid valid ~N
VoL — Data-Out Data Out Data Out
VoH —
asF V X Start Address MSB (A8)
oL —
Note: SE=v_ m Don't Care
Mask Mode "1
New Mask Mode WMi Data
Old Mask Mode Don’t care

WMi Data 0: Transfer Disable
1: Transfer Enabie

FIFATRNNING
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MASKED WRITE TRANSFER CYCLE

tre

ViH — ]
RAS L—-————Um
ViL — [
tesh
tcRP—=— tRCD ——=—] tRsH
_ Vi — y \ t
cAs \ CAS /
Vi —__/
F——1tRAD tRAL i
tash| [tRaH [ tasc | toan -

o e R KR
2 TN T R KRR
TN T R,

torF tms tMH
- Y — N
Wo/DQo - 1 /K Open
wsDQ7 Vi ‘ 'srD tscc
shs tscp
Vih — R .
SC Vil — Inhibit Rising Transient [
tsps| |tspH tsps
—IN ViH =" Vaiid  \f Valia A Vaiia Valid
Vi — Datalin Data In 4 '\ Data-In Data-In
SDQo )
~SDQ; ! [ ,c |
L VoH — : L QD! !
our VoL — 1 Oper T
! tRaD
Vo — : !
OF e x Start Address MSB (A8)
. 1 [l
P Row D fr—————
revious Row ata—-’ ¢ New Row Data
— [
Note: SE=V|_ M Don't Care
Mask Mode 1
New Mask Mode WMi Data
Old Mask Mode Don’t care

WMi Data O: Transfer Disable
1: Transfer Enable
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CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

RAS

CAS

Ao-Ag

‘WB/WE

DT/OE

DSF

SC

SDQo
~8DQ;

QSsF

Vi

Vin
Vi

Vin
VL

-/

N

tre

R —

tras

tRaL
tc

H

=—trco ——4*—\\

ASC

teas

/

/

p=— tcan
SAM START XXX X
ADDRESS (P) “‘\‘,‘22 2
AoAr TAP

o tRSH————={

N

tris

BB BB LB

tsts

tRen

5 TH

R
(225;) (n+256) (n:;;ﬂ (nTéia) """""""""""" (2?0) é‘:’?) P»ngs

NN N N N NN

N

510 511 n n+t el 252 253 254 1265
(254) (255) (n+256) (n+257) (508) (509) (510) (511)
‘}Qn_ﬂ tsap =

O

il

P

A

Note: SE=V.

O
Z Low SAM 0~255

Upper SAM 256~511

Dont' Care
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MASKED SPLIT WRITE TRANSFER CYCLE

tre
tre

¢
_ Ve — RAS P_
RAS \
Vi - \¥
tcRP = trap ——={ . |
AR
= Vi — R tC:'
CAS v, — / F—tRCD ——1~
L 1

traL I

tasn _t_RAH tasc —_tCAH—‘J |
o IWW&F%@ oressn, IESERILREK

AcA;: TAP

L GOS0

T T

tris trim
—_—— Vih —
DT/OE
VIL - T T
I tFsR tren .
[~ "1 STH
- g8 { = T
.
Vi —
DSF
Vi —

tMH tMH
torr o
— X
Wo/DQo Vin N OPEN
~W,/DQ7 Vi — ¥
511 n n+1 254 255 P+256
(255) (n+256) (n+257) (510) (511) (P)
sc Vou ™
Voo —

SDQo VIH™ 511 n n+
~SDQ7 viL— (255) (n+256) (n+257)

tsao tsao

o
QsF >< j X
Voo — O -

Z Lower SAM 0-255
Uppe SAM 256-511

Don't Care

Note: SE=ViL

ELECTRONICS
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SERIAL READ CYCLE (SE=Vy)

__ Vik — /
RAS " E
Vie —

trus trhn
———e Vo —
DT/OE
Vi —
tscc tsce tsce tscc tsce |
tsc tsc tsc tsc tsc
tscp tscep tsce tscp tsce
sc Vi \ n-2 n-1 \ Z n n+1 \ n+2 \
Vii — 7 7
tsce tsca tsca tsca tsca tsca
tsom tson tson tsoH tson
SDQo Vou — VALID VALID VALID VALID VALID N vAuD
~SDQy v DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT
o —
n-2 n—1 n n+1 n+2

Note: SE=V|_

SERIAL READ CYCLE (SE Controlled Outputs)

—_— Vin — B
RAS
Vi —

trus trhn

— —  Vu -
DT/OE
Vie —

%—— tsce tsce tsce tsce tsce |
tsc’ tsc tsc tsc tsc
VIH - " f
e Ve - N-3 n-2 & [ n-1 j n \ n+1 \ Z n+2
i‘—ﬁ t y——-l
tscp tscp seP tscp tscp tscp
F—— tsep ——
Vin  —
SE x
Vie —
Vi —
IN OPEN
l— Vi — tsca tsca tsca tsca
SDQ t,
NSD?:) : tsom tsez tsea SOH tsoH
L ouT Vo — VALID VALID VALID VALID VALID
Vo _ DATA-OUT W\ pATA-OUT OPEN DATA-OUT \ DATA-OUT DATA-OUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT

>Z>0 Don’t Care
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SERIAL WRITE CYCLE (SE Controlled Inputs)

T AR
| P"“ﬁ
e e R

—tscc tsce tsce tscc tsce J
tsc tsc tsc tsc tsc
Ve — T r
3c iH \ n=2 n—1 \ n / n+1 n+2
Vi — A —7 N 7
tscp a— tsce
tsce tswi == tos tsce [—— tswiti-=  tows tsce
It-_l |——— tsep ——— r— tsep ——=
SwS
— Vi ] t ) ——
SE \ ktSWH ﬁSWIS = fown tswis F fow
Vi — I—-—-j o
tse | — l_—l— A pam——
tsos tspH tsps' tspH tsos tsoH
[ '-—-I
N Vi — VALID VALID VALID
l’ Ve — DATA-IN DATA-IN DATA-IN
n-2 (n~1) MASKED n (n +1) MASKED n+2
SDQq
~SDQ;
'\ Vou —
ouT OPEN

SERIAL WRITE CYCLE (SE=V.)

— Vih —
RAS
Vi — o

trHs trmm
—_— Vig —
DT/OE
Vi —
—tscc ——= tsce tsce tscc tsce !
tsc tsc tsc tsc tsc
sc Vi — \ Z n-2 \ n-1 \ Z n / n+1 Z n+2
Vi — 7 \ C by N
tsoH tspH tspH tsom
tscp tscp tscp tscp tsce tsce
tsos tsos tsos tsos tsos
SDQo Vi — VALID P@g VALID q}@g VALID VALID VALID "m
~SDQ; Vi — DATA-IN - DATA-IN DATA-IN DATA-IN p \ DATA-IN
n-2 n-1 n n+1 n+2

Note: SE=Vy_

m. Don’t Care

ELECTRONICS
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CMOS VIDEO RAM

PACKAGE DIMENSIONS
40-PIN PLASTIC SOJ

1.020 (25.91)

Units: Inches (millimeters) ~

(STAND-OFF)

1.030 (26.16)

0.025 (0.64) | 0.006(0.15)
MIN l 0.012 (0.30)

N T e O I e e o I O s o A O 10 o I e O e O e e B0 e e B —'—-F
g2 slg 83
D ol g 2le B
2|8 g8 38|¢
o) 3|3 38 |2
N O O L g
0.026 (0.66) 0.148 (3.76)
0.032 (0.81) MAX
4 l_0.149(3.75)
MAX
l L 0.050 (1.27) 0.026(0.66) ” 0.015 (0.38)
[ TYP 0.032(0.81) 11~ 0021059

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

fHHHHHHHHHH HRHARRARRAE

0.398 (10.11})
0.402 (10.21)

0.741(18.81) MAX

[o]
HEEENEEESY  EEEEEENEY

0.721(18.31)

0.047(1.20)
MAX

0.729(18.51)

O 0.10 MAX

0.030 (0.75) ‘ ‘ 0.010 (0.25) | |
0.035 (0.85) | 0.018 (0.45) 1

0-~8° /V\

—

0.423 (10.76) “
TYP
0.459 (11.66)
0.466 (11.86)

|
!

0.004(0.10)
0.01(0.25)

N (0 ) %:‘

0.016 (0.40)
0.024 (0.60)
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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 Speed -6 7 -

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) 30nsj 35ns | 40ns
SAM access time(tsca) 15ns | 17ns| 20ns
SAM cycle time(tscc) 18ns | 22ns| 25ns
SAM active | KM428C258 | 110mA | 100mA | 90mA
current KM428v258 |  — 60mA | 55mA
SAM active | KM428C258 | 55mA | 50mA | 45mA
current KM428Vv258 - 30mA | 25mA

+ 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)

+ Nibble Write Operation

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

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

+ Common Data I/O Using three state RAM Output
control

+ All Inputs and Outputs TTL Compatible

- Refresh: 512 Cycle/8ms

- Single +5V+ 10% Supply Voltage

- Single +3.3V+10% Supply Voltage

« Low Vcc (3.3V) Part Name: KM428V258

+ KM428C258: 60, 70, 80ns

« KM428Vv258: 70, 80ns

* Plastic 40-Pin 400mil SOJ

* Plastic 40/44Pin 400mil TSOP Il
(Forward and Reverse Type)

GENERAL DESCRIPTION

The Samsung KM428C/V258 is a CMOS 256K x 8 bit
Dual Port DRAM. It consists of a 256K x 8 dynamic ran-
dom access memory(RAM) port and 512 x 8 static serial
access memory (SAM) port. The RAM and SAM ports
operate asynchronously except during data transfer
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. Nibble write control can be applied in
write, Block Write, Flash Write, Load Mask Register and
Load Color Register cycles.

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.

Refresh is accomplished by familiar DRAM refresh
modes. The KM428C/V258 supports RAS-only, Hidden,
and CAS-before-RAS refresh for the RAM port. The SAM
port does not require refresh.

All inputs and I/O's are TTL level compatible. All address
lines and Data Inputs are latched on chip to simplify sys-
tem design. The outputs are uniatched to allow greater
system flexibility.
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PIN CONFIGURATION (ToP viEws)

40 Pin 400 mil SOJ

WBL/WEL [19)

vee [1]
sc [2]
SDQo [ 3]
spQs1 [4
SDQ2 | 5
SDQs [6
DV/OE [7]
Wo/DQo (8
W1/DQ1
W2/DQ2
wa/DQs [1
vss [12

[o]e][+]

BERIE

40/44 Pin 400 mil TSOP Il

vee [1]
sc [2]
SDQo [3]
sDas [4]
sDQz [5
sDQs (6
DT/OE (7

W2/DQz2 [10]

BRI

vCcC

(o]

FORWARD

44] VSS

43) sDQ7
42] SDQs
41) spas

% SDQa

39| SE

% W7/DQ7

37] We/DQs

36] Ws/DQs
W4/DQa

[32] vss

[31] DSF

[30] N.C

29| CAS
28] WBU/WEU
[27] Ao
[26] A1
25 A2
24] As
23] vss

vss [13]
DSF [14]

CAS |16
WBUMEU [17]
Ao [18]
A1
A2 [20]
As [21]

vss [22

O

REVERSE

O

o

vCC
SsC
SDQo
SDQ1
SDQ2
SDQs
DT/OE
Wo/DQo
W1/DQ1
W2/DQ2

ARERARREREES

Ws/DQs
vss
WBL/WEL

RAS

HENEEEEE
T zE

R]
z

23 vee

Mnmre
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BLOCK DIAGRAM

2 - —
5 ¥ Z
S 1S
@ g [ BLOCK i
c WRITE 22
Wo/DQo o COLOR CONTROL Ir SDQo
- M| #=| REGISTER m -
] (8 8IT) g | FLAsH -
] WRITE -
. o L | CONTROL ) -
c S .
- 3
W7/DQ7 & OLD MASK NEW MASK WRITE 3% SDQr
=
3 | ®Bm —ﬂ 8BIT) CONTROL @2
Cle—_ 1 G
T 8 n
m ¢ m
o] I
| 2 | 8
— — l TRANSFER CONTROL
RAS <
CAS % -
DT/OE ©
WBLWEL & 256 | £ | 256| o
[ — 4 m®
WBU/WEU m o x8 E x8 1 Sm
DSF = o s EE
3 = o Ul
sc e g | 512 B Y
SE — = 512x512x8 —
m CELL ARRAY 3
8 256 [ £ 2569
0 o 58S
] o =
| B2
m D
El
T 512 !
x8
F ROW DECODER ] SERIAL
7 ADDRESS
» STOP REGISTER
COLUMN ADDRESS ROW ADDRESS | I
BUFFER (9 BIT) BUFFER (9 BIT) REFRESH COUNTER
i
Ao ~ As
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PIN DESCRIPTION

Symbol Type Description
RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input
signal. The RAM port is placed in standby mode when the RAS control is held
"High"
CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a
strobe for the DSF inputs
ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked
by RAS and CAS 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 nine column address bits are latched on the falling edge of the
column address strobe(CAS).
wB EL, IN The WBL/WEL input is a multifunction pin. when WBX/WEX is "High" at the falling
WBU/WEU edge of RAS, during RAM port operation, it is used to write data into the memory
(Lower array in the same manner as a standard DRAM. When WBX/WEX is "Low" at the
/Upper) 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 enable.
DSF IN 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 1/0 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
SDQi IN/OUT Serial input and serial output share common 1/0 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 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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FUNCTION TRUTH TABLE
Mnemonic RAS cTsTAddress 1 DQilnput | \yiite | Register .
[ — — | — S p— R————— Function
Code | CAS (DT/OE | WE | DSF | DSF | RAS |CAS | RAS |CASWE| Mask | Mask | Color
CBRS Btop CBR Refresh/Stop
0 X 0 1 - - X — — — _
(Note 1,3) {noted) (Register set)
CBRN CBR Refresh
0 X 1 1 — X — X - — — -
(Note 1) (No reset)
CBRR CBR Refresh
0 X X 0 — X — X _ _ _ _
(Note 1) (Option reset)
ROR 1 1 X 0| —~ |Row| — | X | — — _ _ | RAS Only Refresh
MWT 1 0 0 0 X R W Masked Write Transfer
ow | T _ Ye _
a os | Use (New/Old)
MSWT ; 0 0 ; X R WM Masked Split Write
ow — Y _
Tap es Use Transfer(New/Old)
RT 1 0 1 0 X | Row |Tap| — — — — — Read Transfer
SRT 1 0 1 1 X | Row |Tap| — — — — — | Split Read Transfer
RWM 1 1 0 0 0 | R WMI Read Write
ow . Data| Ye -
co ata) Yes | Use (New/Old Mask)
BWM | 1| 1 | 0| 0| 1 |Row|%|lwm Block Write
ow .| Ye
Mask Col.| Yes | Use | Use | \cw/Old Mask)
FWM 1 1 0 1 X | Row | x |WMI| x Yes Use | Use | Flash Write(New/Old mask)
RW 1 1 1 0 0 | Row |Ccol.! X |Datal No — — | Read Write (No Mask)
BW ] ; ; 0 ; R X Col. Block Write
ow I .
Co Mask No Use (No Mask)
LMR Row Load Load (Old)Mask |
1 1 1 1 0 X X TwMmi| - — .
(Note 2) (note6) (Notes) Register set Cycle
i Row
LCR 1 1 1 1 1 X X | Color| — — Load | Load Color Register
(note6)

X: Don't Care, - : Not Applicable, Tap: SAM Start (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 cycies. 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 reset to new mask. Use CBRS or
CBRN to perform CAS-before-RAS refresh while using Old mask).

(3) With CBRS, split transfer operation uses stop Register as a boundary address.

(4) Stop defines the column on which Shift out moves to the otehr haif of the SAM.

(5) Ater 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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ABSOLUTE MAXIMUM RATINGS*

Rating
Item Symbol I Maz8C258 | KM428v258 Unit
Voltage on Any Pin relative to Vss VIN,Vout -1to+7.0 -0.5 to Vcc+0.5 \
Voltage on Supply Relative to Vss Vce -1t0+7.0 -05t0 + 4.6 \
Storage Temperature Tstg -55to + 150 -55to + 160 °C
Power Dissipation Pp 1 0.6 w
Short Circuit Output Current los 50 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 OPERATlNG COND'T'ONS (Voltage reference to Vss, TA=0 to 70 T)

bol KM428C258 KM428v258
'mbo i
item Sy Min Typ Max Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 3.0 3.3 3.6 \%
Ground Vss 0 0 0 0 0 0 \
Input High Voltage VIH 24 - Vee+1v 2.0 — Vce+0.3 \Y
Input Low Voltage Vi -1.0 — 0.8 -0.3 — 0.8 \
|NPUT/0UTPUT CURRENT (Recommended operating conditions unless otherwise noted.)
Item Symbol Min Max Unit
Input Leakage Current (Any Input 0 <VIN<Vcc+0.5V1,
all other pins not under test=0 volts, SE >Vcc-0.2V) I -10 10 wh
Output Leakage Current (Data out is disabled,
0V <VouT <Vce) o -10 10 #A
Output High Voltage Level
(RAM lon=-2mA, SAM lon=-2mA) Vo 2.4 - v
Output Low Voltage Level v
(RAM lot=2mA, SAM lo.=2mA) oL - 04 v

*1: 3.6V in KM428V258

CAPACITANCE (vcc=5Y, f=1MHz, Ta=25°C)

Item Symbol MIN Max Unit
Input Capacitance (Ao-As) CiNt 2 6 pF
input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) CIN2 2 7 pF
Input/Output Capacitance (Wo/DQo~W7/DQ7) Coa 2 7 pF
Input/Output Capacitance (SDQo~SDQ7) Csba 2 7 pF

ELECTRONICS
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DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM428C258 KM428v258
Parameter(RAM Port) SAM Port| Symbol o = 5 3 " Unit
Operating current*1 Standby | Icct 110 | 100 90 60 55 mA
(RAS and CAS Cycling @tRc=min.) Active | lcctA | 155 | 140 | 125 | 85 | 75 | mA
Standby Current Standby | lcc2 10 10 10 5 5 mA
(RAS, CAS, DT/OE, WB/WE=ViH, DSF=VI) | Active | IccoA | 55 | 50 | 45 | 30 | 25 | mA
RAS Only Refresh Current*1 Standby | lcca 100 90 80 55 50 mA
(CAS=ViH, RAS Cycling @tRc=min.) Active | IccsA | 145 | 130 | 115 | 80 | 70 | mA
Fast Page Mode Current*1 Standby | lcca 80 75 70 45 40 mA
(RAS=ViL, CAS Cycling @tpc=min.) Active | lccsA | 125 | 115 | 105 | 70 | 65 | mA .
CAS-Before-RAS Refresh Current*1 Standby | lccs 90 85 80 | 50 45 | mA
(RAS and CAS Cycling @tRc=min.) Active | lccsA | 135 | 125 | 115 | 75 | 70 | mA
Data Transfer Current*1 Standby | Icce 140 | 125 | 110 75 70 mA
(RAS and CAS Cycling @trc=min.) Active | lcceA | 185 | 165 | 145 | 100 | 80 | mA
Flash Write Cycle Current*s Standby | Iccr 90 85 80 50 45 mA
(RAS and CAS Cycling @tRc=min.) Active | lcc’A | 135 | 125 | 115 | 75 | 70 | mA
Block Write Cycle Current*t Standby | Iccs 110 | 105 | 100 | 65 | 60 | mA
(RAS and CAS Cycling @trc=min.) Active | lccsA | 155 | 145 | 135 | 90 | 80 | mA
Color Register Load or Read Current*1 Standby | Icce 90 85 80 | 50 | 45 | mA
(RAS and CAS Cycling @tro=min.) Active | lccoA | 135 | 125 | 115 | 75 | 70 | mA

Note *1 : 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, Icc3, Icc6, Icc7, Icc8, Icc9 address transition should be
changed only once while RAS=VIL. In Icc4 address transition should be changed only once while CAS=ViH

AC CHARACTERISTICS

(0°C<TA<70°C, KM428C258: Vcc=5.0V + 10%;-KM428V258 : Vcc=3.3V +10%, See notes 1,2)

Parameter Symbol d 7 8 Unit | Notes
Min Max Min Max Min Max

Random read or write cycle time tRCc 110 130 150 ns
Read-modify-write cycle time tawc | 155 175 200 ns
Fast page mode cycle time trc 30 35 40 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 12 15 20 ns | 35,6
Access time from column address taa 30 35 40 ns 3,1
Access time from CAS precharge tcPa 35 40 45 ns 3
Write command pulse width twrz 10 10 10 ns
Wirite command output buffer turn-off delay | twez 10 15 15 ns

PSimsunog -
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AC CHARACTERIST|CS (Continued)

-7

L 1msuvgg

ELECTRONICS

Parameter Symbol Min Max Min Max Min Max Unit| Notes

CAS to output in Low-Z terz 3 ns
QOutput buffer turn-off delay torF 15 15 15 ns
Transition time (rise and fall) tr 50 50 50 | ns 2
RAS precharge time tap 40 50 60 ns

RAS pulse width tras 60 10K 70 10K 80 10K | ns

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

RAS hold time tRsH 15 20 20 ns

CAS hold time tosn 60 70 80 ns

CAS pulse width teas 12 10K 15 10K 20 10K ns

RAS to CAS delay time trep 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 tcrp 5 5 5 ns

CAS precharge time(CBR counter test cycle)| tcer 10 10 10 ns

CAS precharge time (fast page mode) tep 10 10 10 ns

Output hold time from CAS tooH 5 5 5 ns

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

Row Addr. hold time tRAH 10 10 1 0 ns
Column addr. set-up time tasc 0 0 0 ns
Column addr. hold time toan 15 15 15 ns
Column addr. hold referenced to RAS tar 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 ns

Read command hold referenced to RAS tRRH 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 fowL 15 15 20 ns

Data set-up time tos 0 0 0 ns 10
Data hold time ton 15 15 15 ns 10
Data hold referenced to RAS toHR 50 55 60 ns | 15
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay town 40 45 45 ns 8
RAS to WE delay tawp 85 95 105 ns 8
Column addr. to WE delay time tawp 55 60 65 ns 8
CAS set-up time (C-B-R refresh) tcsm 10 10 10 ns

CAS hold time (C-B-R refresh) tCHR 10 10 10 ns

RAS precharge to CAS hold time tapc 10 10 10 ns

206



KM428C258, KM428V258 CMOS VIDEO RAM

AC CHARACTERISTICS (Continueq)

Parameter Symbol e 7 i Units | Notes
Min | Max | Min| Max | Min | Max
RAS hold time referenced to OF tRoH 15 20 20 ns
Access time from output enable toEA 15 20 200 ns
Output enable to data input delay toED 15 15 15 ns
 Output buffer turn-off delay time from OF 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 ms
Refresh period(512 cycle) tREF 8 8 8| ns
WB set-up tima twsR 0 0 0 ns
WB hold time tRWH 10 10 15 ns
DSF set-up time r«ferenced to RAS tFSR 0 0 0 ns
DSF hold time ref- renced to RAS tRFH 10 10 15 ns
DSF set-up time referenced to CAS tFsC 0 0 0 ns
DSF hold time raferenced to CAS torH 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-p time tTLs 0 0 0 ns
DT low hold time tTeH 10 10 15 ns
DT low held ref. to RAS(real time read transfer) tRTH 50 60 65 | s
DT low hoid ref. to CAS(real time read transfer) teTH 15 20 25 ns
DT low hold ref. to col.addr.(real time read transfer) tATH 20 25 30 ns
DT to RAS precharge time tTRP 40 50 60 ns
DT precharge time tre 20 20 20 ns
RAS to first SC delay(read transfer) tRSD 60 70 80 ns
CAS to first SC delay(read transfer) tesb 25 30 35 ns
Col. Addr.to first SC delay(read transfer) tasD 30 35 40 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time(read transfer) tTsD 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) tsrRD 20 20 25 ns
RAS to serial input delay time tspD 30 40 50 ns
Serial output buffer tumn-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

ELECTRONICS
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AC CHARACTERISTICS (Continued)

Parameter Symbol e 7 i Unit | Notes
Min | Max | Min| Max .| Min| Max

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

Access time from SC tsca 15 17 20| ns

Serial output hold time from SC tsoH 5 5 5 ns 4
Serial input set-up time tsps 0 0 0 ns

Serial input hold time tSDH 10 15 10 ns )
Access time from SE tSEA 15 17 20 ns

SE pulse width tse 20 20 25 ns 4
SE precharge time tsep 20 20 25 ns

Serial output turn-off from SE tsEz 0 15 0 15 0 15| ns

Serial input to SE delay time tsze 0 0 0 ns 7
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 tswir 10 10 15 ns

Split transfer set-up time tsTs 20 25 25 ns

Split transfer hold time tsTH 20 25 25 ns
DT/GE high pulse width toep 10 10 10 ns

DT/OE high hold time CAS high toeHc | 10 10 10 ns

FIFLTRNANINS
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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 CAS-before-RAS
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 Vi{(max), and are assumed to be
5ns for all input signals.
Input signal transition from OV to 3V for AC timing.

e

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

Dout comparator level:Vor/VoL =2.0V / 0.8V

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

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

5. Operation within the treo(max) limit insures that trac(max)
can be met. The trcp(max) is specified as a reference
point only: If tRcp is greater than the specified trco(max)
limit, then access time is controlled exclusively by tcac.

6. Assumes that tRcD >trRcb(max).

7.The parameters, torr(max), toez(max), and tspz(max)
define the time at which the output achieves the open
circuit condition and are not referenced to Vou or VoL.

8. The twcs, trwp, tcwp and tawp 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
tcwp > tcwp(min) and trwb > trwp(min) and tawp > tawop
(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 trRrRH must be satisfied for a read cycle.

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

11. Operation within the trap(max) limit insured that
trac(max) can be met. trRan(max) is specified as a
reference point only. If trap 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 Vcc. After power-up, initial status
of chip is described below.

PIN or REGISTER STATUS
Color Register Don't Care
Write Mask Register Don't Care
Tap Pointer Invalid

Stop Register Default Case
Wi/DQi Hi-Z

SAM Port Input Mode
SDQi Hi-Z

13. Recommended operating input condition:
——3.0v

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

14. Assume tr = 3.0ns

15. twcR, 1DHR are referenced to tRAD (max).

I revnasunns
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DEVICE OPERATION

The KM428C/v258 contains 2,097,152 memory locations.
Eighteen address bits are required to address a particular

18bit word in the memory array. Since the KM428C/V258
has only 9 address input pins, time multiplexed address-

ing 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 KM428C/V258, 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

KM428C/V258 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 relation-

ships. The cycle is terminated when both RAS and CAS

have returned to the high state. Another cycle can be ini-

tiated after RAS remains high long enough to satisfy the

RAS precharge time(trp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device 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 CAS pulse widths. In addition, a new
cycle must not begin until the minimum RAS precharge
time, tRP, has been satisfied. Once a cycle begins, inter-
nal clocks and other circuits within the KM428C/V258
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 CAS and on
the valid column address transition.

It CAS goes low before trep(max) and if the column address
is valid before trap (max) then the access time to valid data
is specified by trac (min). However, if CAS goes low after
treo (max) or the column address becomes valid after trap
(max), access time is specified by tcac or taa.

The KM428C/V258 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. The KM428C/V258 offers
an accelerated Fast Page Mode cycle by eliminating
output disable from CAS high.

This is called "Extended Data out (or Hyper Page)
mode", Data outputs are disabled at WB/WE=low,
DT/OE=high and torr time after RAS and CAS are high.
The torr time is referenced from the rising edge of RAS
or CAS, whichever occurs later(see Figure 1). What the
output buffer is disabled during DT/OE=high is to use
Bank selection in the frame buffer memory using
common /O line. Read, write and read-modify write
cycles are available during the Extended data out
mode.

— Read E)eé)d Read Write ,—— Read -
CAS Y toEHC ’V_
oToE. O ¢
toep —l
Ao~As Row Col. (A) Col. (B) Col. (C) Col. (D) Col. (E)
b s 1
WBLWEL OEA [**]
WBU/WEU toac o8 wez /t tcac torr (CAS)
tan  l0EZ -v‘ 105 |l DH " torr (RAS)
Wo/DQo~ ! - —
wipqr —Hi-z—— A B c 8 D j-Z E —
L S I I L 1
Data Out Data In Data Out

Figure 1. Extended Data Output Example

w I
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DEVICE OPERATION (Continued)

Nibble Write Operation

The KM428C/V258 has 2 write control Pin, WL/WEL
WBU/WEU, and offers asynchronous write operation
with Lower nibble(Wo/DQo~Ws/DQ3)and upper nibble
(W4/DQ4~W?7/DQ7). This is called Nibble write operation.
This operation can be performed in RAM write, Block
Write, Load Mask Register and Load color Register.

New Mask Write Per Bit

The New Mask Write cycle is achieved by maintaining
CAS high and WBX/WEX and DSF 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 a low, writing is inhibited into

the RAM and the data bit remains unchanged. 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 WBX/WEX low
before CAS falling and Late Write cycle is achieved by
WBX/WEX Low after the falling edge of CAS. 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 WBX/WEX. When
WBX/WEX is high at the falling edge of RAS no masking
operation is performed.

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

RAS CAS DT/OE WB/WE Wi/DQi FUNCTION
H H H * WRITE ENABLE
_\_ 1 WRITE ENABLE
H H L
0 WRITE MASK
EARLY WRITE LATE WRITE

Lower Nibble —> Masked Early Write
Upper Nibble — . Masked Early Write
Valid Data-in —> CAS Falling

CAS / \ /
WBL/WEL / \ / M
WBU/WEU / N_/

tMH DS |e—»! tDH tMS || s tMH tos ‘._.’ toH
i 00X
s XXX XX
Mask Data Valld Data-in Mask Data Vaild Data-in
| L
el X HRRERX XXX
Mask Data Vaild Data-in Mask Data Vaild Data-in

Lower Nibble —> Masked Late Write
Upper Nibble —» Masked Late Write
Valid Data-in —> WBX/WEX Falling Earlier

Figure 2. Nibble Write and New Masked Write Cycle Example 1 (Early Write & Late Write)
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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 falling edge. If an LMR
is done, the KM428C/V258 is set to old masked write
mode.

Old Masked Write Per Bit
This mode is enabled through the Load Mask Register

(LMRj)cycle. If an LMR is done, all Masked Writes are
Old Masked Write Per Bit and the I/O mask data will be
provided by the Mask Data Register(See Figure3). The
mask data is applied in the same manner as in New
Masked write-Per-Bit mode. Mask Data Registers
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 KM428C/V258
initialized in the New Masked Write mode.

EARLY or LATE WRITE

EARLY or LATE WRITE

Fs /TN a
CAS N/ . /S
BLWEL  \ /
WBU/WEU NN\ / \ /
MS bl lepy tMH 10S{a—s toH tos le—s tDH
o XXRXXKXA A KKRXKKXK,.
~W3/DQS L T
Mask Data Vaild Data-in Vaild Data-in
o KRR XRXXXK:  SRAKRRRXHCXRRRXERY
~W7/DQ7
Mask Data Vaild Data-in Mask Data Vaild Data-in
If Early Write If Early Write
Lower Nibble —> No Write Lower Nibble — No write
Upper Nibble —» Masked Early Write Upper Nibble — Non Masked early Write
Valid Data-in — CAS Falling Valid Data-in —> CAS Falling
If Late Write If Late Write
Lower Nibble —> No Write Lower Nibble —* No write
Upper Nibble —»> Masked Late Write Upper Nibble — Non Masked Late Write
Valid Data-in —* WBX/WEX Falling Valid Data-in —> WBU/WEU Falling earlier

Figure 3. Nibble Write and New Mask Write Cycle Example 2
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Power-u
or CBRRP} New Mask Mode

1
New Masked
CBRR Write
\ /" \

wipai — —Hi-z—1 XXX 2 XXX

Load Mask

"_ Register
T\

Old Masked
Write

—-|
Va

/S

_+_
/\

XXXXXXK 38 XXX 4 XX

Stored Mask Data Write Stored Mask Data Stored Write Stored

Data Register Input Data Register Data input Data
1 1 —[ 1 I‘ E )
Lower 1 ——10— Lower o |1 ———10 1
Nibble 0 f———0H Nibble 0 op—— —E 0
0 1 — 11 0 1 1
1o (o 1|0} 1
Upper 0 1 Upper 1 E 1] 1
Nibble 1 1 Nibble 1 1] o] 0
i——70o— — L0 1~ — —0] 1

Before After Before After

(New Masked Write Example) (Old Masked Write Example)
Figure 4. New Mask Write Cycle and Old Mask Write Cycle Example
Fast Page Mode Block Write

Fast page mode cycle reads/writes the data of the
same row address at high speed by togging CAS while
RAS is low. In this cycle, read, write, read-modify write,
and block write cycles can be mixed. In one RAS cycle,
512 word memory cells of the same row address can
be accessed. While RAS is held low to maintain the row
address, CAS 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 edges of RAS and CAS.
Color data is loaded on the falling edge of CAS(early
write) or WE(delayed write) via the Wo/DQo~W7/DQ7
pins. This data is used in Block Write and Flash Write
cycles and remains unchanged until the next Load Color
Register cycle.

In a Block Write cycle four adjacent column locations 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 per-
formed, each bit of the Color Register is written into four
adjacent locations of the same row of each correspond-
ing bit plane(8). This results in a total of 32-bits being
written in a 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 faling edge of CAS.
Address Lines: The row address is latched on the falling
edge of RAS.

m 1 EATRARIAN
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] Col.- Reg.3
1 =1 g
B 7 =1
o \/F} Col.- Reg.o
n L
T
SR Wo/DQo ~ Wy/DQs
E [
[
)
L );‘%‘,7 Col.- Reg.7
| 1 | N —A 1 /
u \/IFI Col.- Reg.a
I L
‘N
4 5 6 7 Wa/DQs ~ W7/DQ7
1 Row of 512 Column Mask 110 Mask
—\ RAS Ao A1 | Lower Upper Column Mask
Wo/DQo i = Column
Wo/DQo ~ 3 | Lower Block /O Mask 0 0 WDQs | DQi=1 | 2
: Upper Block /0 Mask 0 1 | WiDQAr) WyDQs
Wa4/DQ4 ~ 7 PP ) 1 0 W2/DQz | WeDQs | DQi<0 | Column
N 1 1 Ws/DQs | W7/DQ7 Disable
\CAS —
Ao ~ A2 Don't Care
Wo/DQo ~ 7| Use to Column Select

Figure 5. Block Write Scheme

Since four bits are being written at a time, when the mini-
mum 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~As) 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~Ws/DQs pins provideds column mask data. That
is, for each of the four bits in all 8-bits-planes, writing of
Color Register contents can be inhibited. For example, if
Wo/DQo=1 and Wo/DQ1=0, then the Color Register con-
tents will be written into the first bit out of the four, but the
second remains unchanged. Fig 5 shows the correspon-
dence 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 RAS. DSF
must be high on the falling edge of CAS. Mask data is
latched into the device via the Wo/DQo~W7/DQ7 pins on
the falling edge of RAS and needs to be re-entered for
every new RAS cycle.
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4 Col. Memory Cell of A Row ‘——,

—\ CAS —\ CAS r——J—‘

woDo [0 | | x| x| x]x Wa/DQs | 1 1.0/ x/|1

0 3 ]

Column  W1/DQu X[ 1]0]X] Ws/DQs | 0 XX X|X

Mask Data wy/DQ2 n X| x| x|x We/DQs | 1 10l x]|1
W3/DQs3 n Xl1l]o l X | W7/DQz | 0 X! X| x| X X: Unchanged
? T Memory Cell

— 1]1/0]1

\ RAS /O Mask Data n
Color Register 1]0/0(1

Wo/DQo ~ W3/DQs

Lower Nibble

2M VRAM BW Timing (Early Write)

Wa/DQs ~ W7/DQ7

Upper Nibble

2M VRAM BW Timing (Late Write)

RAS — /_ - /‘
P towL
CAS WBP ! / WBP | j/ \ /
Enable wes Enable
WRLEL 0 R AT A W
WBUWEU ~ |trsr an | tFsC ET tFﬁi toFH tFSR_‘tRFH]
DSF XXX N [ N
Ms <> (4>l tmH tosles o] tDsM [} toH tms [ tMH tDs«J t—» tDH  1DS je—»| o] tOH
Wo/DQo~ g
W7/DQr 110 Address Address [Ie) Address ‘Address
Mask Mask Mask Mask Mask Mask
Figure 6. Block Write Example and Timing
Flash Write Data Output

The Flash Write cycle is a way of writing each bit of the
Color Register into the whole row(512 columns) simulta-
neously. 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 WBX/WEX 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 per-
formed before initiating a Flash Write cycle.

The KM428C/V258 has three stdte output buffers con-
trolled by DT/OE, CAS and RAS, WBWE. If DT/OE is
high when CAS and RAS are Low, the output state is in
high impedance(Hi-z). In any cycle, the output goes low
impedance state from the first CAS falling edge.

Invalid data may be 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 speci-
fy when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs(as in hid-
den refresh).

Each of the KM428C/V258 operating cycles is listed
below after the corresponding output state produced by
the cycle. :

m " ravnALnan
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Refresh

The data in the KM428C/V258 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 CAS remains high. This cycle
must be repeated for each of the 512 row addresses.
(Ao~Ag).

CAS-Before-RAS Refresh: The KM428C/V258 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time(tcsr) before RAS goes low
the on-chip refresh circuitry is enabled. An internal
refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address
counter which is then internally incremented in prepara-
tion for the next CAS-before-RAS refresh cycle.

The KM428C258 has 3 type CAS-before-RAS 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 per-
formed while maintaining the latest valid data at the out-
put by extending the CAS active time and cycling RAS.
The KM428C/V258 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.

Other Refresh Methods: It is also possible to refresh the
KM428C/V258 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 appli-
cations 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.

Transfer Operation

Transfer operation is 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 designate the proper
transfer mode like normal and Split Transfer. Each of the
transfer cycle is described in the truth table of transfer
operation.(Table2.)

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 512bit DRAM Row portions 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 the SAM register is
present at the lower half of the SAM port.(If As is high,
QSF will be high meaning that the start address is in the
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 syn-
chronized with the rising edge of SC(trsu/trsp)to retain
the continuity of serial read data output.

If the transfer 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.

Table.2 Truth Table for Transfer Operation *: Don't care
RAS Falling Edge Functi Transfer | Transfer SAM Port
unction T .

CAS | DT/OE |WB/WE| DSF SE Direction | Data Bit Mode
H L H L * Read Transfer RAM— SAM | 512x8 | Input — Output
H L L L . Masked Write Transfer SAM— RAM | 512x8 | Output — Input
H L H H * Split Read Transfer RAM— SAM | 256 x 8 Not Changed
H L L H * Masked Split Write Transfer] SAM—> RAM | 256x 8 Not Changed
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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 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 .

If As is low, the start address is positioned in the lower
half of SAM.(For As=high, the start address will be posi-
tioned in 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 middle 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
CAS) because the transfer has to occur at the first clock
of the new data.

The Split Read Transfer cycle eliminates the need for this
critical transfer timing, there by 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 op upper half. While data is being serially read
from one half of the SAM register, new RAM data can be
transferred to the other half. The transfer is not synchro-
nized with a 1 s period while the other half is accessing
data. 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 executed before
performing a Split Read Transfer. 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. Address pin As is a "Don't care".

A Split Read Transfer will load data into the other half.
Example of SRT applications are shown in Fig. 7 through
Fig 11.

The normal usage of Split Read Transfer cycle is
described in Fig. 7. When Read Transfer 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 half SAM. The Tap address of SRT is loaded
after the boundary location of lower haif SAM(255th SC)
is accessed.

The another example of SRT cycle is described in Fig. 8.
When Serial Read is performed after executing RT and
SRT in succession the data accessed 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. 9 and 10 are the example of abnormal
SRT cycle. If SRT1 and SRT2 are performed in
succession before accessing the boundary like Fig. 9,
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
lower boundary 255th SC is started from the starting
address given by SRT2 cycle. The Fig.10, 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. since a SRT cycle must be ended before tsTH
and started after tsTs, a split transfer is not allowed
during tsTH+tsTs (See Figure 11). This is also true in
Masked Spilit Write Transfer.

A Split Read Transfer does not change the direction of
the SAM 1/O port.

Masked Split Write Transfer(MSWT)

This transfer function is very similiar to the SRT except
the data transfer direction is from SAM to RAM. 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(As)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.
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RAS RT | SRT | SRT j;
S e
1 ! I

Ao ~As D@(T me = Don't Care) )@GSG\LAa =Don't Care)

|
™o ?551’%256 511~ 0

S VAW AN A WAV AW AN

| : =
x1 x2 x3 x4 { x1 x2 x3 x4 | x1 x2 x3 x4 |
T, o 0

AlBlc[D | AlB|c|D Ai?{ AlB[c][D ass :
l (| 256 1 256

A'| B'| C'| D | A'IB'CD H I AlB|C|D l:t l

|  —— 511 | 511 |

RAM | RAM SAM | RAM SAM I

x1 Row Data Full Transfer | Upper SAM: | Upper SAM : |

Half Transfer (x2 Row Data) Serial Read (x2 Row Data)
| Lower SAM: | Lower SAM: l
| | |

Serial Read (x1 Row Data) Half Transfer (x2 Row Data)

Figure 7. Split Read Transfer Normal Usage

|
RAS RT | SRT lf |
i | T
| | |
Ao ~Ag 0 m 0 (As = Don't Cére) ;
1
| | o |
sc |
i —
x1 x2 x3 x4 | x1 x2 x3 x4 | I
[ | 0 | 0 | 0
NEIEE | AlB|c|D| [A|=> | A= | |A
—{ 255 —1 255 — ggg
alslel o : alslclo H 256 | H 256 | H
e ” 511 | 511 | 511
RAM : RAM SAM I SAM I SAM
x1 Row Data Full Transfer | Upper SAM: | Upper SAM : l Upper SAM :
Half Transfer (x2 Row Data) No Operation Serial Read
| Lower SAM: | Lower SAM: |  (x2 Row Data)
| No Operation | Serial Read (x1 Row Data) | Lower SAM :
No Operation

Figure 8. Split Read Transfer Normal Usage
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RAS AT SRT1

|

SRT2

\/

XX 1 (Ao = Dont Care) X X Yz (As = Dont

|
I
|
1
1
I
!
Care)

Ao ~As :)@(0 f
\ .

sc VAVAWVAWANEE
x1 X2 x3 x1 x2 x3
e e 1 | 0
AlBlc] |a | AlB|C Al
255 L 255
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alglc| |a I AlB|c E 256
L1511 : e 511
RAM SAM RAM SAM
x1 Row Data Full Transfer ' Upper SAM :
| Half Transfer (x2 Row)
I Lower SAM :

Serial Read (x1 Row)

255

x1 x2 x3

RAM SAM

Upper SAM:

Half Transfer (x3 Row)
Lower SAM:

Serial Read (x1 Row)

]
I Y2+256

SAM
Upper SAM :
Serial Read
(x 3 Row)
Lower SAM :
No Operation

Figure 9. Split Read Transfer Abnormal Usage (Case 1)
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Figure 10. Split Read Transfer Abnormal Usage (Case 2)
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255 511
(511) (255)
SC ||||..||I|||||||||...
fo tSTH ,LE%IL‘ PRL s tsTS
] I | |
| | |
. Not . Not N
Allowed Period Allowed Period Allowed Period Allowed Period Allowed Period

Figure 11. Split Transfer Cycle Limitation Period
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SAM Port : input Mode Setting

Figure 12. Masked Split Write Transfer Normal Usage
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Programmable Split SAM

In split SAM mode, SAM is divided into the lower half
and the upper half. After the last address of each half
SAM(255 or 511)is accessed, the access will be
changed one half of the SAM to the other half(at the
, loaded TAP address). This last address is called Stop
Point.
The KM428C/V258 offers user-programmable 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 WBL/WEL or WBU/WEU 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 Figure 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 occurs 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. To reset Stop Point, CBRR cycle must be
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 [As | A3 ~Ao
1 (1x256)x2 | X | 1|11 1 X
2 (2x128)x2 X{o]1[1]1 X
4 (4x64)x2 X{ojof1]1 X
8 (8x32)x2 X|o|o0o]Oo|1 X
16 (16x16)x2 [ X| 0] 0j0 |0 X
T (TxWidth)x2 Other Case = Inhibit

No Split Transfer

CBRS RT SRT SRT
AAS v
cas [ [ _f
(001111111) = 2 Stop Point / Half
XRSX 455 X

~As _fzzf__ feifesk Nrero)
L

Ao
WBL/WEL

-

\

DT/OE \ / \
DSF ’ \ ,
SP SP
sc /AVAVAVAN
§SD§(OJ7 Previous Value Yas1Yas2)| - Y381 Yae2)z83) 70 71} Y127) 128] 129

*SP : Stop Point

Start Addr.
(851)

0 70 127 255 256 383 455 51

Tap =70
Tap = 455

Figure 13. Stop Register Timing Example
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Wo/DQo toez

~W7/DQ7 T:‘c
Vo — Lz

Lour OPEN ‘& VALID DATA-OUT E___

Vou = : trac

l‘x& Don't Care

ELECTRONICS



KM428C258, KM428V258 CMOS VIDEO RAM

READ MASK/COLOR REGISTER CYCLE

tre
[=a—— tRP o]
— ViH — tRas I p
= \ / \
L -
terp tcsH
tRCD tRSH
ViH —
CAS H 8 \ tcas / - \
ViL — tASR P,
e tRAH o= | ]
ViH — A p
Aohs ROW
ViL — N ADDRESS
THs

—_—  VH - 4 b
DT/OE
ViL —

twsh tRCS = tarn—

tRCH

WBLWEL Vi — 4 X 7
VBU/WEU Vi —
tFsR trsc| | tcrH
VIH —
DSF
Vie — W
=——tCAC—— toez

Wo/DQy VoH — P4 '. \
~W7IDQ7 v _ { 2 Valid Output >—

Don’t Care

toea
toFF —e=—t

-4

1 2 Fuction
0 Mask data Read Mask Register Cycle
Color data Read Color Register Cycle




KM428C258, KM428V258 CMOS VIDEO RAM

FAST PAGE MODE READ CYCLE (Extended Data Out)

ki

tRASP || FP
e — F
S, N \
tcsH tHrc lwe— tRSH———d
tcrp
trcp tcas—=— [ tcp rtc,,s e itCp —e={ |=— tcas
J— VIiH — Y \
CAS
Vie — j N\ \t 1? , \_
tRAL
task | [—=— tRAD—=— tasc tca tasc|| toan tasc || tcan
fewan] fn—sed tRAH ||
Vik — Row X Column Column o\ ¥ Column Row
Arhe viL — m dress \ Address(A) 4 Address(B) Address(c) Address
tacs 'ch}
tRRH |
WBLWEL VH — &
WBUWEU ViL —
Tﬂi _.tT.TH tOEHC twez
e 2~ T || KRGRK /
oo = XX ' (IR
trsR || tRFH
ViH —
DSF ViL —
e T
toea tcac tcac twez
toac tAA ——e=rf tAA — ] i
taa tcPa tcea
trac tDOH [=— torszl
VoH — 7 ) Valid - X
o %{L Valid Data (4) MDM(B) ) Valid Data (C) J—
Wo/DQo ez
~W1s/DQ1s v
H —
Open
ViL — P

m Don’t Care

Cl EATDAMINC



KM428C258, KM428V258

CMOS VIDEO RAM

TRUTH TABLE FOR WRITE CYCLE(1)

RAS ~— \___ CAS | CAS \_Lor WB/WE "\ __
*1 *2 *3 *4 *5
FUNCTION
WBL/WEL DSF Wi/DQi® DSF Wi/DQi
(WBU/WEU) (New Mask)
Normal write 1 0 X 0 Write Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No I/0 Mask)® 1 0 X 1 Column Mask
Masked Block Write® 0 0 Write Mask 1 Column Mask
Masked Flash Write 0 1 Write Mask X X
Load Mask Data Register® 1 1 X 0 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

CAS.

(4) Function table for Old Mask and New Mask

T * *3
IF Note
WBL/WBL | WBU/WBU Wi/DQi
0 0 y Write using mask register data
Yes (Old Mask Data)
LMR 1 1 X Non Masked Write
Cycle 0 0 Write Write using New Mask Data
Executed No 0 1 Wi/DQi=0 Write Disable

1 0 Mask Wi/DQi=1 Write Enable
1 1 X Non Masked Write

(5) Function Table for Block Write Column Mask

Column
Address
A1 Ao

- a0 0
- O = ©

X : Don't Care

*5 IF
Lower Nibble | Upper Nibble Wi/DQi=0 Wi/DQi=1
Wo/DQo W4/DQ4 Color Register Data
W1/DQi1 Ws/DQs No Change the Are Write to the
W2/DQ2 We/DQs Internal Data Corresponding Column
Wa/DQs3 Wr7/DQ7 Address Location

El1 EFTRDAMINC
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KM428C258, KM428V258 CMOS VIDEO RAM

EARLY WRITE CYCLE

tRe
tRAS lRp—-—-+
_— ViH — 5\
RAS ViL — N 7 \
tesH
I-~tcnp-—4 tReD tRSH
= ViH — tcas
CAS
w_ _/ A\ Y/ \
taR
tRAD tRAL
tasR | | tRAH tasc tcan
| ] .
Vih — ROW ) { COLUMN \
Aohs g | ADDRESS 4 |\ ADDRESS 4

tRwL

twer

twsR | | tRwH twes
= twoH -
WBLWEL VH — “ tw
WBUWED V| — f b,
tTHS | | tTHH
sroE "~
ViL —

tFSR | | IRFH trscC

[=—tCFH o=
o Z QOON ;m\ XXX
l |——-l|!3DSHR e tDH—==t
wama v 00K ORI
W7DO7 vy —
L—out Vol — Open

z?zf“ Don't Care

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

FIFRTRNNINS



KM428C258, KM428V258 CMOS VIDEO RAM

LATE WRITE CYCLE

tRas tRp —e=|

ViH — "—_%\

Sy, —

I-—tcnp.— tReD tRsH
_ ViH — \ Cas 7
CAS viL — X

[

tAR ;—r_li
tRAD tRAL
t t t t
ASR | | tRAH ASC CAH
Aohs Vil — ROW COLUMN
ViL — ADDRESS ADDRESS A
towt
twsh | | tRwh s —m tRwL——
REGRED . *_J (OOCOONNX
BUWEU Vi — K

' trHs [ | tThH toeH

|-—tos = toH

VIH — N
— IN v 3 5
Wo/DQo L=

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

ELECTRONICS



KM428C258, KM428V258 CMOS VIDEO RAM

READ-WRITE/READ-MODIFY-WRITE CYCLE

tRwe
tRAS }-——tnp-—
RS UM~ A N
ViL —
tcrp tosH
treD: tRsH
— VH— toas
CAS viL — _/ '
tar
[~=—otRAD tRAL
tASR| tRAHI tAsC tcAH

ViH — Row v d olumn
Ac-Ag Vi — Address A Address
tRWD. = towL.
twsr| |tRwH towp 1RWL —=—

|={tRCS— thwo twr

e RS
WBUWEU Vi — 1 -
tTHs|
Vi }-“-
R = N

1
tFSR| |treH tesc
v et =] e —JICFH
viL —
r.—lnzc
'DZOt
RAC ToEA
tms [ | MH | tCAC —omd
taa
VIH — 4 L
—N "3 -
Wo/DQo "' oLz
W7/DQ VoH —
—out V(c):— — )
\ Valid
Data-Out

m Don't Care

Note: In Block Write cycle, only column address A2~Ag are used.
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KM428C258, KM428V258 CMOS VIDEO RAM

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

tRasP tRp
P VIH — ’E
RAS Vil —
t t tRsH
terp CSH HPC
tRCD tCAS —ar] =P —— }==- 1CAS —] }me— 1CP -] |- tCAS: tcpN_|
R ..
Vi — . ﬁ 1 q
AR
tasR tRAD—= tasc tcAH tasc || tcan tRAL
tRAH  fe—eed ] tasc e tcAH

ViH — ow olumn Column ¥
Ao-Ag v — Address Column Address Address Adh oW s
trRcs tRCH
I.q twes || twen

WBL/WEL ViH — cune e
Lt N

éT

N ViH —
DT/OE ViL —
v trsR [ |tRFH trsc tern trsc| ] torn trsc | JtoFH
psF w ] 500000 | XKOOXKRX
ViL —
L o ﬁ’ T L T T |
tOEA teac
t IWEZ —en{ |em—
CAC EAA ——r]
—Y tepa——]
v tRAC 1DOH
H —
Wo'_/DQo IN ViL — Valid Data (A) e
W7/DQ7 ! acd | CLL
ouT ¥OH— Open Valid Data (B) D\‘aﬁq
oL — \ Data-in_#
v tRASP tRP
L —
RAS VL — SL
tcsH L————tpc——-j tRSH——==t
JCRP, trRcD toas—e— f=— tCP——rd toas === tcp: toag—=
—_— ViH — h
CAS viL — _j . ¢
AR
lee— tRAD—e~] tRAL
tAsr tasc tcaH tasc | | tcan t, tcan
] [ tran il | | 2ASC_]
Ao ViH — Row olumn Tolumn
0-A8 Vi — Address Address Address
t t
_ SR [1BwH towL—— tewL
WBLUWEL ViH — typ——em] [ twp n
WBUWEU ViL — ! AT “wen twes | [“twon
tTHS) | tTHH
BTOE " T
ViL — M
FsA | |tREH tFSC 1CFH tFsc | | ICFH tFSC | { tCFH
Y — o\ : . "
DSF Vi — 2 4 4 4
twer —
torrt tos | | toH tos || tow
tms tH tps toH I — _
—IN Vg — 3 pm 5 o
WoDQo~ ViIL —
W2DQ7
OH—
L—ouT o — Open

m Don't Care

Note: In Block Write cycle, only column address A2~Asg are used.
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KM428C258, KM428V258

CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

m o
viL —
78 ViH —
L —
ViR —
AgAg -
WBLAWEL ViH —
WBUWEU ViL —
—_ H —
GTiOE
Vi —
DSF YK —
Vie —
ViH —
[ ViL —
Wo/DQo~
W7/DQ7
I VoH —
VoL —

= tRASP ] |~ trp
1a
tcRp tesH tPRWC ———e=nri tRSH ———e=]
tRep toas =] f=— tcp -] J=e—tcag ~=f |=— tcp ~— :: toas =
VI, /T \
% AL
1RAD =t tasC tcaH tasc || tca tAs| i
C | | tcaH
tasR l-—— dtRAH — . P._ F— H
Row f  Column Column Yy ' Column Row
dress Address Address J Address Address
tRwD
'CWL-—J F—— towe ~=— towL
i t
twsh| | tawh AND twp WD — |twp = tawo —= |1we
towp _towp )
QK R
1
U
trhs | | tTHH
I l | |
tFsh| |tRFH tFSC tcrH tesc | ftcrn tesc| |[tern
f———q
K
| " !
e tan ] "ﬂ (=—tps F=—tar o =] [=—tos =ta tos
tcac toac toH
tMs | | tmu toea tpH tOEA toea
=~ toeo toep } toep
—\
_{ 3 Y -5 ‘5 ‘5
toez toez toez
2'l = -
AT F =
Valid Out Valid Out Valid Out

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

m Don't care

PSiusuned
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KM428C258, KM428V258 CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

fe——tRP-
tr,
N Vig — 3
RAS " \ Z
ViL — \ l-f :
CSR tCPT—=y RSH
r-——tc»-m—-—_
7 \ /A /
CAS Vi — k
tRAL
tasc [==—tCAH
Vih —
Ag-Ag Column Address
viL — N
trsR ]7L
== tRFH ——|
— X
Vi —
taA tRAH
READ CYCLE tRrcs tRCH
H ——_—-tc;\c———1
BL/WEL ViH — 1
BUWEU v, — troH
e~ tOEA-o=]
—_— Vg —
BT/OE V'H : \‘ A
[
tosz]——-toss
Wo/DQo~  ViH — 7 7 ) Y
Valid Data Out P
WiDQ7 vy — 3 ’
tRwi
WRITE CYCLE towL
twsr tRWH
twes
o | twew
WBLUWEL ViH — m@% X
WBU/WEU ViL — A T r
ohoE VM T
Vi — T
tos .:H_:DH__
|
~ Vi — ™\
WolDQo~ Vie Valid Data In
W-7/DQ7 viL — N
I o ] towe
READ MODIFY WRITE CYCLE ==—tRWL

tres
twsr P town Wwe
e, v - TR =N
BUWEU Vi — y 7

JR———

ooz 2 = YRR |/

tcac

toH

toep

toez tos

!

torz
Vo —

4
VoL — r
Wo/DQo~ Valid Data-Out

W7/DQr H — i
- B am OOOOQ0XX

Pimsuncg "




KM428C258, KM428V258 CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

trc
tra e
—

J— Vin Z
RAS

v, — \

" tcrp tarc tcRp

- Vi —
CAS _

Vi tasm tran tRAH

tasr

T 10 T Attt I

R R

trus trmH

K>

trsr tren

o RN
Wo/DQo~ Vou — OPEN
W7/DQ7 Voo —

DON'T CARE

PSimsunag =



KM428C258, KM428V258

CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

RAS

tcre

]

tre
tras

trp tras

N /

T

F~— trcp ———— trRsH—=

CAS

= tchr —$

_/ b tRAD — t
tasr tRAH traL )
] 1 lcan
Vih — ROW COLUMN
Ao-Ag v - ﬁ ADDRESS ADDRESS
L
tasc ==
l
WBLWEL Vin =
WBUWED Vi - thcs — tavn
trHs trHH tron—] PSR -
_ Ve —
DT/OE " A
Vit T tesr| [ tren 2
a ! T I

Vih —
DSF
Vi —

B

}'.—- toez ' ——t=—toea e torr

torr = Tora toez =
Wo/DQo- Vor — < VALID DATA-OUT )
W7/DQ7 Voo — 1[ ) 4

taa—=
traC twez ==
m Don't Care
HIDDEN REFRESH CYCLE FUNCTION TABLE
FUNCTION Logic Status B

Hidden Refresh(Reset All Options)

0

Hidden Refresh(No Reset)

1
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KM428C258, KM428V258 CMOS VIDEO RAM
CAS BEFORE RAS REFRESH CYCLE
[=—tRP —— - r—-—lRp——
—  ViH— = tRAS L
RAS i — 7 —tapc \ N\
tcsr
V- tcHR
CAS
Vi — )
tAsR tRAH
ViH — c
Aohs ViL —
lsil tRwH
WOUAEL Vi A
BUWEU v, — L
— ViH— [
DT/OE Vi —
| IFsR tRFH
ViH —
toFF
Wo/DQo~ VoH — N
W7/DQ7 VoL — ———-——A£ Open

CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE

@ Don't Care

FUNCTION CODE LOGIC STATES

A B C

CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) CBRR X 0 X
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 0 1 Stop Address

CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 1 1 X
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KM428C258, KM428V258 CMOS VIDEO RAM

READ TRANSFER CYCLE

tac
tras trp
- Vi — \ g - 3
s / N
tcrp tosn
treo tRlSH
_ Vi — z tea; -
7 \ /7
Vi — N T
1 tasr tran o tasc tCAHtR_AL_ 1
Vin  — = v a VAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
Ag-A ROW SAM START ADDRESS “NA) OOCOOOOON
O s M™% QB
Ag-Ag: TAP
twsr trw
WeDWEL VW T
WBUWEU v, — I
trrp
t t ' |
L TLS TLH
oroe VT 8 ROOOOOXXX XX XXX
e EEKSOEINO
tasp ——41
bse Vi — trsm tReH
ViL — X .
tore toso
" trsp
Wo/DQq Vor— N |
~W/DQ; VoL — t t
p=— TSD—= SCC
tsRs tsce tsc tsce
sc Vi = J‘t \ INHIBIT RISING TRANSIANT \ fﬁ P / P
Vi — S(l: 7
tsoH tszs
Vi — VALID X
'_'N Vi — DATA-IN y
SDQg tsca tson
~SDQ;
l_ Von — A~ VALID
out .
Vo — {{_ paTA-OUT

Note: SE=VIL

m Don’t Care




KM428C258, KM428V258 CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

tre
trAS '——tnp_-
m T e X
- {CRP-mt tcsH
e tRCD g ,——n?sH
CAs \\//I: - e — R AD— e \\ir 7 —‘——l-/ / \
s M 1ASC fea—emi [~tcan tRAL -_l
ViH — S VAV A A AV AV A A AT AVAY e A YA AV A A AV eV AV AV AVAYaVAVVaVAVAVAY
oy AoDRESS sobrest XXX IR
I_tw_sn_ ﬁn_%H . Ag-;}% 'IAP
WBLUWEL V4 — ”
WEUED vy _%_‘ XXX RKEXBEAERENE
-tCTH —=—t tTRP
Vi s | trTH N R ARAAAAARAARAAARAAR I AR T Y
moe KRN N RSt
ViH — tFsR | |tRFH
DSF VL — N
toFF I
Wo/DQo~ Vo }
WAGT VoL = e |==—tscc trsL| |trsD
tsc tscp
sC \\;': ) :_\_/_\_/ \{1{ P P+1 P+2
N VHOT Open
Vie — tsca tsca
e = =
|—OUT Von ':>< Valid X Valid  ~\ Valid >< Valid X Valid x Valid Valid X valid X Valid
VoL — Data Out Data Out Data Out Data Out Data Out Data Out Data Out Data Out Data Out
i Previous Row Data —!— New Row Data
Note: SE=V|_ m Don't Care
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KM428C258, KM428V258 CMOS VIDEO RAM

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

[
. ) RC —-—tRP-—-—l
__ Vin — o vé
RSy / AR /
tesH
tcAP—=— lem  tRCD—=] tRsH
ViH — 7 \ ‘ / - -
e CAS
sy, / y
" [==—1RAD: tRAL —
tasr| [tRAH | tasc | tcan
D |
078 ViL — <éDDRESS ADDRESS(P) 4

Ao-Ag: TAP |
v twsr| [tRwH- L s
T L R R R XX R KRR
WBU/WEU v —
— — tris| [trun
v —

I I I
trsR| [tRFH
ViH — et e
DSF
ViL — C

'OFFl——- IS fomand fa—sm] tMH
Wo/DQo- Vi "H PRV Open
WiDQ; Vi — J
tsRs
Vi — R .
sC v Inhibit Rising Transient
L — i
—n e g
sbQ, Vit —
~SDQ; L 15DZ —eme]
Lour Vo =" \aiig valid valid ~N
VoL — Data-Out Data Out Data Out
Note: SE=Vy_ M Don't Care
Mask Mode 1
New Mask Mode WMi Data
Old Mask Mode Don’t care

WMi Data 0: Transfer Disable
1: Transfer Enable

ELECTRONICS




KM428C258, KM428V258 CMOS VIDEO RAM

MASKED WRITE TRANSFER CYCLE

tre e —"l

Vi — tRAS |
wmo \ / \
tesH
f~—tCRP—= | tRCD—] tRsH
Vi — -
& v/ A\ e / \___
P=—tRAD [ {
won| [aan - || [low| -
A Vi — ROW 1~ SAM START
Ry — ADDRESS ADDRESS(P) _J
¥

(P) AgAg: TAP
v twsr tRWH
g wx><>o<><>ooo<>0<>o©<><><><><xx><><><><><><><><x
BUWEU VL —
— — tris| |t
ViL —

T

trsr ‘RFH
ViH — el iy Bl
ViL — . 4

t0»=|=[-~--- MS et tMH
Wo/DQo- VIH — :"H 4 N Open
wypa; Vit — 4 /
SRS
Vi —
sc Inhibit Rising Transient
ViL —
tsps| |tspH 0S|
—iNn M T vaid \f valia g Valid W Valid W
— Dataln Dat: - -
SDQo ViL ata In 4 h Data-In Data-In
~SDQ; ! t
L Von— : i
out VoL — Oper

Note: SE=v). M Don’t Care

Mask Mode |
New Mask Mode WMi Data
Oid Mask Mode Don’t care

WNMi Data 0: Transfer Disable
1: Transfer Enable

ELECTRONICS




KM428C258, KM428V258 CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

L——lnp-—

[ Vi — p tras
RAS
Vi — 7
—— trap traL
tosH

— Vi — f——tcas
Cas IH N \ / /
Vo — / = trReco—= N

1,

SC
A e tow —

\RERVAVAVAV, VAvATAVAVATAY, Y XTI \AVAVAV.V, \Vavav,
- XEOBOCEIIN sobtes IOX S5 IKEEESROKKIIER

Ag-A7: TAP

T N | | LR R

(gééy (n+r2]56) (nz;n (nrﬁgs) """""""""""" (%??)) (g??) P)fg;m

SC

SDQo Vi =510 511 n n+1 252 253 254 12566
~SDQr Vo — (254 (255) A\ (n+256) A\ (n+257) (508) {509) (510) 511)

Note: SE=V). ><>O Dont' Care

<P -
FI FATRANINS



KM428C258, KM428V258 CMOS VIDEO RAM

MASKED SPLIT WRITE TRANSFER CYCLE

= /N ) i
tomp | [~ tao—] N
Chs z': B Vi - \ i :CAJ A
traL I
tasm traH tasc L tons ] L
A VAVAVAVAVAVAVAYAVAVAVAVNS o sTarT XY \VaV, \VaVaY,
wre o Z SEEEEEED W‘jb@< st RGBS
Ag-A7: TAP
WELWEL Vi — Ll \VAVAVAVAVAVAVAVAVAV, \Vav, v
e . - . RSB
m SRR | | SRR
e Fed
oo RSSO
S S ™
(521535) (n +256) (nT;sn (251)3) é??) P:F%)s °
ey AVAVAVA VAV VANV,

B

SDQy VIH = 519 n n+1 n+2 254 255 \/ P+256
~8DQ; Vi — _(255) (n+256) /\ (n+257) (n+258) (510) (511) ®

7S

Don’t Care

Pramsuncg *
E1 CAMTDNARIINC
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KM428C258, KM428V258

CMOS VIDEO RAM

SERIAL READ CYCLE (SE=Vy)

RAS

DT/OE

lel

SDQg
~SDQ;

Vin
v’L

trs trun

—

R

SERIAL READ CYCLE (SE Controlled Outputs)

tsco tscc tsce tsce tsce ’
tsc tsc tsc tsc tsc
tscp tscp - tscp tsep tscp
\ n-2 n-1 n n+1 n+2
|
tscp tsca tsca tsca tsca tsca
tson tson tson tsom tson
VAUD VALID VALID VALID 1 VALID 1 VALID
DATA-OUT DATA-OUT DATA-OUT y DATA-OUT DATA-OUT L DATA-OUT
S n-2 n—1 n n+1 n+2
Note: SE=V|.

—_— VIH - .
RAS
Vie —
trhs * tran
e Y - XTI
DT/OE
Vie — ‘\‘A‘A’A‘A‘A’A‘A‘A‘A’A‘A‘A’A‘A’A‘A‘A’
tsce tsce tsce tsce tsce |
tsc tsc tsc tsc tsc
Vih —
s¢ v, n-3 n-2 j / n-1 \ r n \ n+1 \ n+2
L _
tscp tsce tsce tscp tscp tsce
P> tsgp ——=
— VIH _
SE / &
ViL —
Vin —
IN OPEN
r A/ — tsca tsca tsca tsca
i%%fé7 tson tsez tsEa tsoH tson
l__. our Ot T VALID VALID VALID x VALID VALID
Vo DATA-OUT DATA-OUT OPEN DATA-OUT _J\ DATA-OUT DATA-OUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don'’t Care
241
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KM428C258, KM428V258

CMOS VIDEO RAM

SERIAL WRITE CYCLE (SE Controlled Inputs)

RS Viy —
Vie —
R
Vii —
_*’Wl‘—_'
tsc fsee tsc oo tsc e tsc tsco tsc sce
« Ve — \ n_2 / n-1 \ /L n \ ZTnn n+2x
V — . f
t : tscp L scp T L tscp n
SICL—: r———‘ssp‘swm_- 2 s'ip—'tse;’——-'swm—— o SCP
'SWS
SE Y~ -—tswu-—/:;w's \J;_ b tswn —] 1tsms tswn—{ /
Ve —
' tsr;—j ™ l——— tsg ——df [ A——
'_S_DS_ tsoH 1_8_031 tspm ‘3931 tson
: Vin — VALID | VALID VALID
IN Vi _m DATA-IN DATA-IN DATA-IN m
n-2 (n - 1) MASKED n . (n+ 1) MASKED n+2
SDQo
~SDQ7
I_OUT Vo OPEN
Voo —
SERIAL WRITE CYCLE (SE=Vy)
— Vih — /
RAS Vo — )
trus 1
wraE " OOROOOOOROOBDOOOONON
T RN
t o — t; tsc
tsc * _“"'—t—sc—’scc tsc s tsc e tsc -
sc Vi — \ Zn_g \ n-1 \ n X n+1 \ m\
Vi — r N
tsom tsoH tsoH ) tsoH
tsce tsce tscp tsce tscp tsce
tsps tsos tsps tsps tsos
SDQo Vi — >®< VALID >®< VALID VALID VALID VALID 5@(
~SDQ; Vo — DATA-IN f \ DATA-INJ DATA:IN DATA-IN tDATA-IN
n-2 n-1 n n+1 n+2
Note: SE=V_

e

Don't Care

s v

FLECTRONICS
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KM428C258, KM428V258 CMOS VIDEO RAM

PACKAGE DIMENSIONS

40-PIN PLASTIC SOJ Units: Inches (millimeters)
(STAND-OFF)
1.020 (25.91) 0.025 (064) | 0.006(0.15)
1.030 (26.16) MIN 1 0,012 (0.30)
s 0 e e 0 e e e s e e e I B e B e I e O B O e r —r 1

D O

0.395 (10.03)
0.405 (10.29)
0.380 (0.65)
0.435 (11.05)
0.445 (11.30)

0.360 (9.14)

(o]
W,
e g —
0.026 (0.66) 0.148 (3.76)
0.032 (0.81) MAX
& ] 0.148(3.75)
m&&&&&&ﬂ "
| I 0.050 (1.27) 0.026(0.66) 0.015 (0.38)
[ TYP 0.032(0.81) T 0.021 (053

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

HAHAAARRRAA HHHHHHHHHF%

0.402 (10.21)
TYP

0.459 (11.66)

0.466 (11.86)

(=]

2

*
L 0.423 (10.76) l %

0.398 (10.11)

° )
BEEHEHEHEEE BHEHEHHEEH

0.741(18.81) MAX

( 0.047(1.20)
MAX

0.721(18.31) | 0.004(0.10)
0.729(18.51) oy 0.01(0.25)
] 0.10 max '
0.030 (0.75) ' l 0.010 (0.25) | ‘
0.035 (0.85) 1 0.018 (0.45) R

o %ﬁk‘

0.016 (0.40) | |
0.024 (0.60) =1

P imsuncg e
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PRELIMINARY

KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM
256K x 16 Bit CMOS Video RAM
FEATURES GENERAL DESCRIPTION

» Dual port Architecture
256K x 16 bits RAM port
512 x 16 bits SAM port

- Performance range:

Speed | 60 | -70 -80

Parameter

RAM access time (tRac) 60ns | 70ns | 80ns
RAM access time (tcac) 15ns | 20ns | 20ns
RAM cycle time (trc) 110ns | 130ns | 150ns

RAM page | KM4216C255 | 40ns | 45ns | 50ns

cycle (trc) | KM4216V255 | 40ns | 45ns | 50ns
SAM access time(tsca) 16ns | 17ns | 20ns
SAM cycle time (tscc) 18ns | 20ns | 25ns

RAM active| KM4216C255 | 120mA | 110mA | 100mA

current KM4216V255 | 110mA | 100mA | 90mA

SAM active | KM4216C255 | 50mA | 45mA | 40mA

current KM4216V255 | 40mA | 35mA | 30mA

« Fast Page Mode )

« RAM Read, Write, Read-Modify-Write

» Serial Read (SR)

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

« Split Read Transfer with Stop Operation (SRT)

» Byte/Word Write Operation

« 8 Column Block Write (BW) and Write-per-Bit
with Masking Operation (New and Old Mask)

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

« Common Data I/0 Using three state RAM Output
control

« All Inputs and Outputs TTL Compatible

« Refresh: 512 Cycle/8ms

« Single + 5V:10% Supply Voltage (KM4216C255)

« Single + 3.3V+10% Supply Voltage (KM4216V255)

« Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch)

« Plastic 70-pin 400mil TSOP 11(0.65mm pin pitch)
(Forward and Reverse Type) .

« Device Options = Part Marking
-. Low Power Dissipation
Extended CBR Refresh (64ms) L
-. Low Low Power Dissipation
Self Refresh (128ms) F

« Low Vcc(3.3V) Part Name: KM4216V255

The Samsung KM4216C/V255 is a CMOS 256K x 16 bit
Dual Port DRAM. It consists of a 256K x 16 dynamic
random access memory (RAM) port and 512 X 16 static
serial access memory (SAM) port. The RAM and SAM
ports operate asynchronously except during data trans-
fer between the ports.

The RAM array consists of 512 bit rows of 8192 bits.

It operates like a conventional 256K x 16 CMOS DRAM.
The RAM port has a write per bit mask capability.

Data may be written with New and O!d Mask. The RAM
port has a Fast Page mode access, Byte/word write
operation and Block Write capabilities.

The SAM port consists of sixteen 512 bit high speed
shift registers that are connected to the RAM array
through a 8192 bit data transfer gate The SAM port has
serial read capability.

Data may be internally transferred from the RAM to
SAM ports using read, and programmabie (Stop
Register) Split Transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM4216C/V255 supports RAS-only,
Hidden, and CAS-before-RAS refresh for the RAM port.
The SAM port does not require refresh.

All inputs and 1/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.

Pin Name Pin Function
SC Serial Clock
SQo-SQi15 Serial Data Output
DT/OE Data Transfer/Output Enable
WBL/WEL, Write Per Bit/Write Enable
WBU/WEU (Lower /Upper)
RAS Row Address Strobe
CAS Column Address Strobe
Wo/DQo-W15/DQ1s Data Write Mask/Input/Output
SE Serial Enable
Aoc-As Address Inputs
DSF Special Function Control
Voc [KM4216C255 | Power (+5V)

KM4216V255 | Power (+3.3V)

Vss Ground
QSF Special Flag Out
N.C No Connection
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PRELIMINARY

KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

PIN CONFIGURATION (Top viEws)
« KM4216C/V255G/GL/GF

vee [T sC
DT/OE SE
vsS VsS
sQo sQ15
WO0/DQ0 Ww15/DQ15
sQ1 sQ14
w1/DQ1 w14/DQ14
vce oo}
sQ2 sQ13
w2/DQ2 W13/0Q13
sQ3 sQ12
w3/DQ3 Ww12/DQ12
vSs vss
sQ4 sQ11
W4/DQ4 w11/DQTi
sQ5 5Q10
W5/DQ5 W10/DQ10
vce ee]
SQ6 sQ9
We/DQ6 Wo/DQ9
sq7 SQ8
w7/0Q7 we/DQ8
VSS VSS
WBL/WEL DSF
‘WBU/WEU NC
RAS CAS
A8 QSsF
A7 A0
A6 Al
A5 A2
A4 A3
vce vss
- KM4216C/V255T/TL/TF + KM4216C/V255R/RL/RF
vec [1] o [70] sC sc [1] o vce
DT/OE [2] [69] SE SE 2] O DT/OE
vss [3] [68] vss vss [3] VsS
SQo [4 [67] sQis5 sQ15 [4 SQo
wo/DQo [5 [66] wis/DQ15 W15/DQ15 % W0/DQO
sa1 [6 [65] sQ14 sQ14 % sa1
wi1/0Q1 [7 % W14/DQ14 w14/DQ14 [7 w1/DQ1
vee [8] vee vce [8] vce
sa2 [9] [62] sa13 sQ13 [9 SQ2
w2/DQ2 [10] [61] w13/DQ13 w13/DQ13 {10 w2/DQ2
sQ3 [11] [60] sai2 sQ12 [11} sQ3
Ww3/DQ3 [59] wi12/DQ12 wi2/pQ12 [12 w3/DQ3
vss (13 58] vss vss [13 vss
sa4 [14] [57] sat1 sQi1 [14] sQ4
w4/DQ4 [15] [56] w11/DQ11 w11/DQ11 [15 W4/DQ4
sas [18] [55] saio Q10 sQ5
FORWARD REVERSE
ws5/DQs {20} 51] w10/DQ10 wio/paio [20] W5/DQ5
vee [21] vCe vee [21] vce
sSQ6 [22] 49] sQ9 sQ9 [22 SQ6
we/DQ6 [23] 28] W9/DQ9 we/DQ9 23 W6/DQ6
sqQ7 [24] SQ8 sas [24] sQ7
w7/DQ7 [25 46] W8/DQs we/DQ8 w7/DQ7
vss [26 [45] vss VSS VSS
WBL/WEL [27 [24] DsF DSF [27 ‘WBL/WEL
WBUMWEU [28] [43] NC “NC [28] " WBU/WEU
RAS [29] 42] CAS CAS RAS
A8 [30] 41] QSF QSF A8
A7 [31] [40] A0 A0 A7
A6 [32] 39] Al Al A6
As [33] 38] A2 A2 A5
A4 [34] [37] A3 A3 A4
vee [35] [36] vss vSs vce

£l EAMTDAAMINS
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KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

FUNCTIONAL BLOCK DIAGRAM

Wo/DQo

W1s/DQ1s

_
zZ
el
C
—l
W
C
5| | [coor 16 | BLOCK
M| ¢~ REGISTER WRITE
|~ (16 BIT) CONTROL
[e) 8 SQo
5 @3 '
3| || oomask NEW MASK WRITE cl '
= (16 BIT) (16 BIT) CONTROL oo '
Uc’ Tm '
psl )
3 16 s
m ’ [ SQis
| O |
TRANSFER CONTROLI——
—
g .
: 1 -
[0]
§ 256 %’ 256(2 &@
m o x16 x16| o 3
> e S 13
5 c m 3
By £ | 512 o]
2 |X16| 512x512x16 | = |
7 CELL ARRAY -
3 256| 2 |2s6| 2@
2 %16 x16| > 1
D 5 SF
AL
L | @ |
512x 16
| Row pecoper J SERIAL
ADDRESS QsF M> QsF
jJ STOP REGISTER
COLUMN ADDRESS ROW ADDRESS l
BUFFER (9 BIT) BUFFER@BM [ I REFRESH COUNTER

WL

Ao~As

Plimsuncg
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PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

FUNCTION TRUTH TABLE
Mnemonic RAS T\ CAS\| Address DQi Input Register
Code |CAS|DT/OF| WE| DSF| DSF | RAS | CAS | RAS | CAS/WE | Mask | Color Function
CBRS 0 X 0 1 - Stop - X - - - | CBR Refresh/ Stop
(Note 1.3) (Noted) (No reset)
CBRN 0 X 1 1 - X - X - - - CBR Refresh
(Note 1) (No reset)
CBRR 0 X x| 0 - X - X - - - | CBR Refresh
(Note 1) (Option reset)
ROR 1 1 x| 0 - ROW - X - - - | RAS-only Refresh
RT 1 0 1 0 X ROW | Tap X X - - Read Transfer
SRT 1 0 1 1 ROW | Tap X X - - Split Read Transfer
RWM 1 1 o 0 0 ROW | Col. | WM Data Use - | Masked write
(New/Old Mask)
BWM 1 1 0| 0 1 ROW | Col. [ WM | Column Use Use | Masked Block Write
Mask (New/Old Mask)
RW 1 1 1 0 0 ROW | Col. | x Data - - Read or Write
(Notet)
BW 1 1 1 0 1 ROW | Col. | x Column - Use | Block Write
Mask
LMR 1 1 1 1 0 ROW | x X WMi Load - | Load (Old) Mask
(Note 2) {Note7) (Note5y Register set Cycle
LCR 1 1 1 1 1 ROW | x X Color Load | Load Color Register
(Note?)

X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15)
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, RWM and BWM use old mask. (Use CBRR reset to new mask, CBRS or CBRN to perform CAS-
before-RAS refresh while using Old mask)

(3) After CBRS Cycle, SRT use STOP Register as a boundary address.

(4) Stop defines the column on which shift out moves to the other half of the SAM.

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle.

(6) In the case of read cycle, DSF is don't care

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired.




KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY

CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Rating
Item Unit
Symbol KM4216C255 KM4216V255

Voltage on Any Pin Relative to Vss VIN, Vout -1to +7.0 -0.5 to Vec+0.5 \
Voltage on Supply Relative to Vss Vce -1to +7.0 -0.5t0 +4.6 \
Storage Temperature Tstg -55to + 150 55 to +150 °C
Power Dissipation Po 1 0.6 w
Short Circuit Output Current . los 50 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 OPERATlNG COND|T|°NS (Voltage reference to Vss, Ta=0to 70°C)

KM4216C255 KM4216V255
Item Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vce 4.5 5.0 5.5 3.0 3.3 3.6 \
Ground Vss 0 0 0 0 0 0 \)
Input High Voltage VIH 2.4 - Vee+1V 2.0 Vee+0.3 \i
Input Low Voltage ViL -1.0 - 0.8 -0.3 0.8 \
INPUT/OUTPUT CURRENT(Recommended operating conditions unless otherwise noted.)
. Item Symbol Min Max Unit
Input Leakage Current (Any Input 0 <VIN<Vcc+0.5(0.3*1)
all other pins not under test=0 volts). I -10 10 #A
Qutput Leakage Current (Data out is disabled, _
0V <Vout<Vcc) lot 10 10 LA
Output High Voltage Level VoH é_4 - v
(RAM loH=-2mA, SAM loH=-2mA)
Output Low Voltage Level VoL - 0.4 v
(RAM loL=2mA, SAM loL=2mA)
Note) *1 : KM4216V255
CAPACITANCE (vcc=5V, f=1MHz, Ta=25°C)
Item Symbol Min Max Unit
Input Capacitance (Ao~As) CiN1 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) CiN2 2 7 pF
Input/Output Capacitance (Wo/DQo~W15/DQ15) Coa 2 7 pF
QOutput Capacitance (SQo~SQ1s, QSF) Csa 2 7 pF
248
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PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless other wise noted)

KM4216C255 KM4216V255 .
Parameter (RAM Port) SAMport | Symbol —— 7 ry r 3 g | Unit

Operating Current*1 Standby*4| lcct 120 110 | 100 | 110 100 90 mA |
(RAS and CAS cycling @ trc=min) Active Icc1A 160 145 130 | 140 125 110 mA
Standby Current Standby *4| Icc2 10 10 10 10 10 10 mA
(RAS, CAS, DT/OE, WB/WE=ViH Active Icc2A 50 45 40 40 35 30 mA
DSF=Vi) Standby*4! lcceC*2 | 200 | 200 | 200 { 200 | 200 | 200 #A

Standby*4| lcceC*3 | 150 | 150 | 150 | 150 | 150 | 150 #A
RAS Only Refresh Current*1 Standby*4| Icc3 120 110 100 110 100 90 mA
(CAS-ViH, RAS cycling @tac=min Active lccaA 160 | 145 | 130 | 140 | 125 | 110 | mA
Fast Page Mode Current*1 Standby 4/ lcc4 V 110 | 100 90 100 90 80 mA
(RAS=ViL, CAS Cyciing @trc=min Active IccaA 150 | 135 | 120 | 130 | 115 | 110 | mA
CAS Before-RAS Refresh Current*1 | Standby*4| Iccs 120 110 100 110 100 90 mA
(RAS and CAS Cycling @rc=min Active IccsA 160 | 145 | 130 | 140 | 125 | 110 | mA
Data Transfer Current *1 Standby *4| Icce 140 | 130 | 120 | 130 | 120 | 110 mA
(RAS and CAS Cycling @trc=min) Active lcceA 180 | 165 | 150 | 160 | 145 | 130 mA
Block Write Cycte Current *1 Standby*4| lccr 120 110 100 | 110 100 90 mA
(RAS and CAS Cycling @trc=min) Active lcc7A 160 | 145 | 130 | 140 | 125 | 110 mA
Color Register Load Current *1 Standby*4| lccs 110 90 80 90 80 70 mA
(RAS and CAS Cycling @trc=min) Active IccsA 140 | 125 | 110 | 120 | 105 ! 90 mA
Battery Back Up Current *2
CAS=CAS Before RAS Refresh
Cycling or <ViL Standby*4| lcce | 300 | 300 | 300 | 300 | 300 | 300 #A
RAS=tras(min) to 145 ‘
tRC=125 u's (64ms for 512 rows)
DT/OE, WB/WE, DSF>ViH or<ViL
Self Refresh Current *3
RAS,CAS <0.2V(128ms for 512 rows)
DT/OE, WB/WE, Ao~As, DSF>Vce - | Standby*4| Iccio 250 | 250 | 250 | 250 | 250 | 250 | pA
0.2vor<0.2V
DQO~15=Vcec-0.2V, 0.2V or OPEN

Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the
output open, Icc is specified as average current.
In lcc, Iees, Iccs, Iccz, locs, adress transition should be changed only once while RAS=VIL.
In Icca, Address transition should be changed only once while CAS=ViH
*2 KM4216C255L only : VIH>Vce-0.2V, ViL<0.2V
*3 KM4216C255F only : VIH >Vcc -0.2V, ViL<0.2V,
*4 SAM Standby Condition : SE>ViH, SC<ViLor >ViH




KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

AC CHARACTERISTICS (0°c<Ta<70°C, KM42160255 : Vco=5.0V+10%, KM4216V255 : 3.3V+10%)

-6 -7 -8

Parameter Symbol Min] Max | Min| Max | Min| Max Unit | Notes
Random read or write cycle time trC 110 130 150 ns
Read-modify-write cycle time trRwc | 155 185 200 ns
Fast page mode cycle time trc 40 45 50 ns
Fast page mode read-modify-write cycle time | tPrwc | 80 85 90 ns
Access time from RAS trRAC 60 70 80 | ns | 3,511
Access time from CAS teac 15 20 20| ns | 3,56
Access time from column address tAA 30 35 40 | ns 3,11
Access time from CAS precharge tcpa 35 40 45 ns 3
CAS to output in Low-Z towz 3 3 ns 3
Output buffer turn-off delay toFF 15 15 0 15 ns 7
Transition time(rise and fali) tr 50 50 2 50 ns 2
RAS precharge time trP 40 50 60 ns
RAS pulse width thas | 60 10K | 70 10K | 80 10K | ns
RAS pulse width (fast page mode) trRasp | 60| 100K | 70| 100K | 80| 100K ns
RAS hold time tRSH 15 20 20 ns
CAS hold time tcsH 60 70 80 ns
CAS pulse width tcas 15 10K 20 10K | 20 10K ns
RAS to CAS delay time trRod | 20 45| 20 50 | 20 60 | ns 5
RAS to column address delay time tRAD 15 30 15 35| 15 40 ns "
CAS to RAS precharge time tcrRP 5 5 5 ns
CAS precharge time(C-B-R counter test cycle) | tcpt 20 25 30 ns
CAS precharge time (fast page mode) tcp 10 10 10 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcaH 10 12 15 ns
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time trcs 0 ns
Read command hold referenced to CAS tRCH 0 ns
Read command hold referenced to RAS tRRH 0 ns
Write command hold time tweH 10 10 15 ns
Write command pulse width twp 10 10 15 ns
Write command to RAS lead time tRWL 15 20 20 ns
Write command to CAS lead time tewL 15 20 20 ns
Data set-up time tos 0 0 0 ns 10
Data hold time toH 10 12 15 ns 10
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PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

-6 -7 -8

Parameter Symbol Min | Max Min | Max Min| Max Unit | Notes
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay tewn | 40 45 45 ns 8
RAS to WE delay tRwp | 85 95 105 ns 8
Column address to WE delay time tawD 50 55 60 ns 8
CAS set-up time (C-B-R refresh) tcsr 10 10 10 ns
CAS hold time (C-B-R refresh) tchr | 10 10 10 ns
RAS precharge to CAS hold time trPC 10 10 10 ns
RAS hold time referenced to OE tROH 15 20 20 ns
Access time from output enable toEA 15 20 20 ns
Output enable to data input delay toeD 15 15 15 ns
Output Buffer turn-off delay from OF 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 tozo 0 0 0 ns
Refresh period (512 cycle) tREF 8 8 8| ms
WB set-up time twsR 0 0 0 ns
WB hold time tRwH | 10 10 15 ns
DSF set-up time referenced to RAS tFsR 0 0 0 ns
DSF hold time referenced to RAS tRFH 10 10 15 ns
DSF set-up time referenced to CAS trsc 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 10 10 15 ns
RAS pulse width (C-B-R self refresh) trass | 100 100 100 #s | 15
RAS precharge time (C-B-R self refresh) trrs | 110 130 150 ns 15
CAS hold time (C-B-R self refresh) teHs 0 0 0 ns 15
DT high set-up time tTHS 0 0 0 ns
DT high hold time tTHH 10 10 15 ns
DT low set-up time trLs 0 0 0 ns
DT low hold time e 10 10 15 ns
DT fow hold referenced to RAS
(real time read transfer) thTH 50 . & 65 ns
DT low hold referenced to CAS
(real time read transfer) et 1 |20 % ns
BT low hold referenced to column address
(real time read transfer) tamH 20 % %0 ns
DT precharge time tre 20 20 20 ns
RAS to first SC delay (read transfer) trRSD 60 70 80 . ns




PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

AC CHARACTERISTICS (Continued)

-6 -7 -8
Parameter Symbol Min | Max | Min | Max | Min]| Max Unit. | Notes
CAS to first SC delay (read transfer) tcsp 25 30 35 ns
Col. Address to first SC delay (read transfer) | tasp 30 35 - 40 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time (read transfer) trsp 10 10 15 ns
LAST SC to RAS set-up time tsrs 20 20 20 ns
SC cycle time tscc 18 20 25 ns 14
SC pulse width (SC high time) tsc 5 7 7 ns
SC precharge (SC low time) tscp 5 7 7 20 | ns
Access time from SC tsca 15 17 ns 4
Serial output hold time from SC tsoH 5 5 5 20 | ns
Access time from SE tseA 15 17 ns 4
SE pulse width tse 20 20 25 ns
SE precharge time tsep 20 20 25 15| ns
Serial output turn-off from SE tsez 0 15 0 15 0 ns 7
Split transfer set-up time tsTs 20 25 25 ns
Split transfer hold time tsTH 20 25 25 25| ns
SC-QSF delay time tsap 20 25 25| ns
DT-QSF delay time trap 20 25 80 | ns
RAS-QSF delay time traD 70 75 | 40 | ns
CAS-QSF delay time tcap 35 35 ns
DT to RAS Prechange time tRp 40 50 60 ns

FI FCTRANICS )



KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

NOTES

1.

10.

An initial pause of 200« s is required after power-
up followed by any 8 RAS 8 SC cycles before
proper device operation is achieved.({DT/OE=High)
if the intenal refresh counter is used a minimum of
8 CAS-before-RAS initialization cycles are
required in stead of 8 RAS cycles.

ViH(min) and ViL(max) are reference levels for mea-
suring 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 siganl transition from 0V to 3V for AC timing.
RAM port outputs are measured with a load equiv-
alent to 1TTL load and 50pF.

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

SAM port outputs are measured with a load equiv-
alent to 1TTL load and 30pF.

Dout comparator level:VoH/VoL=2.0/0.8V.
Operation within the trcp(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 trcp(max) limit, then access time is con-
trolled exclusively by tcac.

Assumes that trcb >trcb(max).

This parameters define the time at which the out-
put achieves the open circuit condition and are
not referenced to VoH or VoL

twcs, tRwp, tcwb and tawp are nonrestrictive oper-
ating 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 tcwp >tcwp(min) and trRwp
>tRwD(min) and tawp >tawp(min), then the cycle
is a read-write cycle and the data output will con-
tain the data read from the selected address. If
neither of the above conditions are satisfied, the
condition of the data out is indeterminate. )
Either tRcH or trRRH must be satisfied for a read
cycle.

These parameters are referenced to the CAS lead-
ing edge in early write cycles and to the WE lead-
ing edge in read-write cycles.

11.

12.

13.

14.
15.

Operation within the trRAD(max) limit insured that
trRac(max) can be met. tRaD(max) is specified as a
reference point only. If trAD is greater than the
specified trRaD(max) limit, then access time is con-
trolled by taa.

Power must be applied to the RAS and DT/OE
input signals to pull them high before or at the
same time as the Vcc supply is turned on.

After power-up, initial status of chip is described
below

Pin or REGISTER STATUS
QSF Hi-Z

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

Stop Register Default Case
Wi/DQi Hi-Z

SAM Port Hi-Z

SDQi Hi-Z

Recommended operating input condition.

2.4VR.0V)" |/ 3.0V

08V_]/ | () : KM4216v255

_/ ov

ot -— T tr

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
Assume tT=3ns.

Self refresh parameter (KM4216C/V255F)

512K cycle of burst refresh must be executed
within 8ms before and after self-refresh in order to
meet refresh specification.
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PRELIMINARY
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The KM4216C/V255 contains 4,194,304 memory loca-
tions. Eighteen address bits are required to address a
particular 16 bit word in the memory array. Since the
KM4216C/V255 has only 9 address input pins, time
multiplexed addressing is used to input 8 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 coumn address inputs.

Operation of the KM4216C/V255 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 the beginning of any
KM4216C/V255 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 CAS 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 CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by
bringing RAS low, it must not be aborted prior to satis-
fying the minimum RAS and CAS pulse widths. In addi-
tion, a new cycle must not begin until the minimum
RAS precharge time, tRp, has been satisfied. Once a
cycle begins, internal clocks and other circuits within
the KM4216C/V255 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 nor-
mally 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.

1f CAS goes low before trco(max) and if the column
address is valid before trRap(max) then tne access time
to valid data is specified by tracimin). However, if CAS
goes low after trRcp(max) or the column address
becomes valid after tRAD (max), access is specified by
tCcAC or taa

The KM4216C/V255 has common data I/0 pins. The
DT/OE has been provided so the output buffer can be

precisely controlied. For data to appear at the outputs,
DT/OE must be low for the period of time defined by
tOEA.

Byte Write Operation -
The KM4216C/V255 has 2 write control pin, WBL/WEL
and WBU/WEU, and offers asynchronous write opera-
tion with lower byte (Wo/DQo~W?7/DQy) and upper byte
(Ws/DQs~W15/DQ1s). This is called Byte Write opera-
tion. This operation can be performed in RAM write,
Block write, Load Mask register, and Load Color regis-
ter.

Fast Page Mode

The KM4216C/V255 has Fast Page mode capbility pro-
vides high speed read, write or read-modify-write
access to all memory locations Within a selected row.
In this cycle, read, write, read-modify write, and block
write cycles can be mixed in any order.

In one RAS cycle, 512 word memory cells of the same
row address can be accessed. While RAS is held low to
maintain the row address, CAS is cycled to strobe in
additional column addresses. This eliminates the time
required to set up and strobe sequental addresses for
the same page.

New Masked Write Per Bit

The New Masked Write Per Bit cycle is achieved by
maintaining CAS high and WB/WE and DSF low at the
falling edge of RAS. The mask data on the
Wo/DQo~W15/DQ15 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 and the
mask data is high, data is written into the RAM.

The mask data is valid for only one cycle. Mask data
must be provided in every write cycle that a masking
operation is desired. o

The Early Write cycle is achieved by WB/WE low
before CAS falling and the Late Write cycle is achieved
by WB/WE low after CAS falling. During the Early or
Late Write cycle, input data through Wo/DQo
~W15/DQ15 must keep the set-up and hold time at the
falling edge of CAS or WB/WE.

If WBLWEL and WBU/WEU is high at the falling edge
of RAS, no masking operation is performed (see
Figure1, 2). And If WBL/WEL is high during CAS low,
write operation of lower byte do not perform and if
WBU/WEU is high, write operation of upper byte do
not execute.
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EARLY WRITE LATE WRITE
CAS N/ N/
swel \_Ll /~ \ /7 A/ N/

D
@]

O

Wi
WBU/WEU \ N\ / \__/
tMS |e—p] |e—s tMH tDS |¢—»| le—p| tDH tms le—p{ tMH tos! le—»] tDH
e KOORK,
ey D KK _ .
Mask Data Vaild Data-in Mask Data Vaild Data-in
Ll |
o X XETTN SIS0 G COSNS
~Wi1s/DQ1s >
Mask Data Vaild Data-in Mask Data Vaild Data-in
Lower Byte — Masked Early Write Lower Byte — Masked Late Write
Upper Byte — Masked Early Write Upper Byte — Masked Late Write
Valid Data-in — CAS Falling Valid Data-in — WBX/WEX Falling Earlyer

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

EARLY or LATE WRITE EARLY or LATE WRITE
RAS T /T N\ /S
GRS ' N/ ./

/

s/
[@

@

WBLWEL  \. /

WBUWEU \ \ /
tms le—s| tMH tos '_’I toH tos le—s] toH
e XN XL KOO
WDy — KRRRXRARKIXAK, _
Mask Data VaildI Dlata—in Vaild Data-in
N TRT LIRS HORITTS
~Wi1s/DQ1s m r
Mask Data Vaild Data-in Vaild Data-in
If Early Write If Early Write
Lower Byte — No Write Lower Byte — No write
Upper Byte — Masked Early Write Upper Byte —— Early Write
Valid Data-in — CAS Falling Valid Data-in —> CAS Falling
If Late Write If Late Write
Lower Byte — No Write Lower Byte — No write
Upper Byte — Masked Late Write Upper Byte -— Late Write
Valid Data-in — WBU/WEU Falling Valid Data-in — WBU/WEU Falling

Figure 2. Byte Write and New Masked Write Cycle Example 2.
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Load Mask Register(LMR)

The Load Mask Register operation loads the data pre-
sent 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 RAS falling edge and DSF low at the CAS falling
edge.If an LMR is'done, the KM4216C/V255 are set to
old masked write mode.

Old Masked Write Per Bit ,
This mode is enabled through the Load Mask Register

(LMR) cycle. If an LMR is done, all Masked write are Old
Masked Write Per Bit and the I/O mask data will be pro-
vided by the Mask Data Register (See Figure 3.)

The mask data is applied in the same manner as in
New Masked write Per Bit mode.

Mask 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
KM4216C/V255 initializes in the New Masked write
mode.

Power-u
OBRBI New Mask Mode

RAS \

cAs T\ / \__/
WBLIEL 77 TR RRRITIIN AN

WBU/WEU

DSF \ / \
wipai  __ —Hi-z—C_XQOX XXX
/ /
Stored Mask Data Write Stored
Data Register Input Data
KR (] =
T ——do—— —[1} 1]
pry A ey N oy e
Lower — — 1
| 0 1] LS e BN
Brie e T e Y
| 0| L1 (0> 0 |
|1 1] [0 0|
1o~ — oy 1]
T — o — —[o][3
o] 1] (1]
Upper R s ] e 9
Byte AL i 2 e KN 1
[ o - —To———{1]+{0
1] [ o]+ o
[ ——To—— o}t
ol W GRD
Before After

(New Masked Write Example)

New Masked
f———CBRR——f— Write
/\ /

Load Old Masked
|'_Mask Register Write

|

SRIRIH IERRRITIR IR

Mask Data Stored Write Stored
Register Data Input Data
— I
1 1 0 0
0 1 — 1 _1
———11 0
Lower _0_ .i 7 .T
1 0
Byte — i 1
g o | S i ] RN
1 0 0 0
1 1 0 0
L0 ] 1= Loyt
0 [1]———[o} ] 1
1 0 1 1
L Il —
—— —0 0
s R e B
Byte 1 — —
o] o — 10
1 1] |10} 0
| 0| 1f———|or* 1
1 j L
Before After

(Old Masked Write Example)

Figure 3. New Masked Write Cycle and Old Masked Write Cycle Example
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Load Color Register(LCR)

A Load Color register cycle is performed by keeping
DSF high on the both falling edges of RAS and CAS.
Color data is loaded in the falling edge of CAS(early
write) or WE(late write) via the Wo/DQo~w7/DQr(Lower
Byte), Ws/DQs~W15/DQ15 (Upper Byte) pins. This data
is used in Block Write cycles and remains unchanged
until the next Load Color Register Cycle.

Block Write
In a Block write cycle 8 adjacent column locations can
be written simultaneously with the same data, resulting

in fast screen fills of the same color.

First, the internal 16-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 per-
formed, each bit of the Color Register is written into 8
adjacent locations of the same row of each corre-
sponding bit plane(16). This resuits in a total of of 128-
bits being written in a single Block write cycle cam-
pared to 16-bits in a normal write cycle.

The Block write cycle is performed if DSF is low at the
falling edge of RAS and high at the falling edge of CAS.

L H 1
1___ )Z/l/]ﬁli COI/Rng
HH] \:l ~ Yy,
L] AN /
HH AN H—<_ — Col-Reg.o
AN de
.l
N] -
012345867 Wo/DQo~W7/DQ7
—
l‘:: rlli
r‘__r'f;j-:‘ rﬁr Col-Reg. 15
_:—J— %_‘ JL
L o — — 15 /
L] A — /
LH AN —1 — /
= ™y
L (l I
HF N F_!— Col.-Reg.8
|
\F
8 9 1011121314 15 Ws/DQs~W15/DQ15
1 Row of 512 ~ Column Mask 1/0 Mask
RAS T\ A2~A0 Lower | Upper Column Mask
Wo/DQo~7 Lower Block I/0 Mask 000 | Wo/DQo | We/DQs
Ws/DQe~15 | Upper Block /O Mask 001 | Wi/DQ1 | We/DQe | DQi=1 | Column
_ 010 W2/DQ2 | W10/DQ1o Enable
CAS ~
011 W3/DQz | W11/DQ11
Ao~A2 Don't Care
100 W4/DQ4 | W12/DQ12
Wo/DQo~7 Lower Block Column Select
101 Ws/DQs | W13/DQ13| DQIi=0 Column
Wse/DQs~15 Upper Block Column Select
110 We/DQs | W14/DQ14 Disable
Figure 4. Block Write Scheme | 111 | W7/DQ7 | W15/DQis
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Address Lines: The row address is latched on the
falling edge of RAS.

Since 8 columns are being written at a time, the mini-
mum increment .required for the column address is
latched on the falling edge of CAS, the 3 LSBs, Ao, A1,
and A2 are ignored and only bits (A3~As) are used to
define the location of the first bit out of the eight to be
written.

Data Lines: On the falling edge of CAS, the data on
the Wo/DQo~W15/DQ1s pins provide column mask
data. That is, for each of the eight bits in all 16 -bits-
planes, writing of Color Register contents can be inhib-
ited. 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 eight, but the second remains

unchanged. Fig. 4 shows the correspondence of each
data line to the column mask bits.

A Masked Block Write cycle is identical to a New/old
Masked Write-Per-bit cycle except that each of the 16-
bit planes being masked is operating on 8 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 RAS. And
DSF must be high on the falling edge of CAS. In new
mask mode, Mask data is latched into the device via
the Wo/DQo~W1s/DQ15 pins on the falling edge of RAS
and needs to be re-entered for every new RAS cycle. In
old mask mode, I/O mask data will be provided by the
Mask Data Register.

l——( 8 Col. Memory Cell of A Row]——‘
I 1 [ 1
0 x| x| x| x| x| x|x|x 0 X{x{x{x|x]|x]x|x
1 X|l1jolXj1lolX]|1 1 XJrtiolX]1lo] X]1
0 XIX{XIX[X]|X|{X]|X 0 X XX X[ X[X]|X]|X
Column 1 X|1]ofx]1]oflx]|1 1 X|1]ofx{1jo]x]1]| X Unchanged
Mask Data 1 x|1lojx|1{ofx]|1 1 xj1ioflxf1jo]lx]1 Memory Cell
1 Xl1jofXj1 (ol X[1 1 X{1/oIX{110(X|1 N
0 XIX| X[ XX X[X]|X 0 XXX X[ X[ X]|X|X
0 XIXIXIXIX[X[X]|X 0 XXX X)X XIX] X
/0 Mask [1]1]o0]1]1]0] o[1]1Jol1]1]0]
L I I O I .
Color Register Lo l LLO 1(1 | 0 I 0 | 1J
Wo/DQo ~ W7/DQ7 Ws/DQs ~ Wis/DQ1s
Lower Byte Upper Byte
4M VRAM BW Timing (Early Write) 4M VRAM BW Timing (Late Write)
RAS — — a
towl
CAS wes - /\ / WPB V" \ /S
Enable twes Enable
WELWEL IR T AR A T NN
WBU/WEU i 7
DT/OE __/ PN/ toen [+
tms [«»] [e>{tmr tosfes] o] ton tus (3] (5] tvH _tDS]en] toH
Wo/DQo~ DI
Wis/DQi1s /0 Address Address TG Address Address
Mask Mask Mask Mask Mask Mask

Figure 5. Block Write Example and Timing
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Data Output

The KM4216C/V255 has three state output buffer
Controlled by DT/OE and CAS,RAS. If DT/OE is high
when CAS and RAS low, the output state is in high
impedance (High-z). In any cycle, the output goes low
impedance state after tcLz of the first CAS falling edge.
Invalid data may be present at the output duing the
time after tcLz and the valid data appears at the output.
The timing parameter trRaC, tcAC and taa specify when
the valid data will be present at the output.

Refresh

The data in the KM4216C/V255 is stored on a tiny
capacitor within each memory cell. Due to leakage the
data may leak off after a period of time. To maintain
data integrity it is necessary to refresh each of the 512
rows every 8 ms. Any operation cycle performed in the
RAM refreshes the 8192 bits selected by the row
addresses or an on-chip refresh address counter.
Either a burst refresh or distributed refresh may be
used. There are several ways to accomplish this.

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

CAS-Before-RAS Refresh: The KM4216C/V255 has
CAS-before-RAS on-chip refresh capability that elimi-
nates the need for external refresh addresses. If CAS is
held low for the specified set up time (tcsr) before RAS
goes low, the on-chip refresh circuitry is enabled.

An internal refresh operatian occurs automatically. 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.

The KM4216C/V255 has 3 type CAS-before-RAS
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 valuse.

CBRN (CBR refresh without reset) is set if DSF high
when WBLYWEL and WBU/WEU is high at the falling
edge of RAS and simply do only refresh operation.
CRRS(CBR Refresh with stop register set) cycle is set
if DSF high when WBL/WEL or WBU/WEU is low and
this mode is to set stop register's value.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the
output by extending the CAS active time and cycling
RAS. The KM4216C/V255 hidden refresh cycle is actu-
ally a CAS-beford-RAS refresh cycle within an extend-
ed read cycle. The refresh row address is the provided
by the on-chip refresh address counter.

Self Refresh (Only KM4216C/V255F): The Self
Refresh is CAS-before-RAS refresh to be used for
longer periods of standby, such as a battery back-up.
The initialization cycle of Self Refresh can be used by
cycle named CBRN, CBRR, CBRS, If RAS is low more
than 100¢ s at the condition of CBR, Self Refresh func-
tion is accomplished. In this state, the external refresh
address do not need to supply additionally on-chip
because the refresh counter on-chip gives that
addresses needed to refresh. Please note that the end-
ing point of Self Refresh is when RAS and CAS is high
and trrs of Self Refresh is the time requiring to com-
plete the last refresh of Self Refresh.

Other Refresh Methods : It is also possible to refresh
the KM4216C/V255 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 advanta-
geous to perform refresh in this manner but in general
RAS-only or CAS-before-RAS refresh is the preferred
method.
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Table 1. Truth Table for Transfer Operation . *: Don't care
RAS Falling Edgd . Transfer Transfer
~AAG WE SE Function Direction Data Bit
CAS | DT/OE | WB/WE| DSF SE rectl
H L H L * Read Transfer RAM—SAM 512 x 16
H L H H * Split Read Transfer RAM—SAM 256 x 16

Transfer Operation

Transfer operation is initiated when DT/OE is low at the
falling edge of RAS. The state of DSF when RAS goes
low is used to select between normal transfer and split
transfer cycle. Each of the transfer cycle is described
in the truth table for transfer operation. (Table 1).

Read Transfer (RT)

The Read Transfer operation is set if DT/OE is low,
WB/WE is high, and DSF is low at the falling edge of
RAS. The row address bits in the read transfer cycle
indicate which sixteen 512 bit DRAM row portions are
transferred to the sixteen SAM data register portions.
The column address bits indicate the start address of
the SAM Registers when SAM data read operation is
performed. if MSB of column address is low during
Read transfer operationn, the QSF state will be set low
level and this indicates the start address of SAM regis-
ter is present at lower half of SAM port. (If A8 is high,
QSF will be high and means the start address is in
upper half). Read Transfer may be accomplished 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 (trsL/ttsp) to retain the continuity of Serial
read data output. If the transfer 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.

Split Read Transfer (SRT)

In a graphic system, if data has to be transferred from
DRAM to SAM while in the middle 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 CAS) because the transfer has to occur 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. While data is being
serially read from one half of the SAM register, new
RAM data can be transferred to the other 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 executed before
performing a Split Read Transfer to set the state of
QSF. A Split Read Transfer cycle is initiated by keeping
DSF and WB/WE high and DT/OE low at the falling
edge of RAS.
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Address: The row address is latched in 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 addrress 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 the SAM address counter reach-
es a split SAM boundary (e.g.255th or 511th bit).
Example of SRT applications are shown in Fig.6
through Fig. 9

The normal usage of Split Read Transfer cycle is
described in Fig.6. When Read Transfer 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 serial-
ly 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
changedinto high level at the rising edge of 255th SC.
Note that in this case "256+Yo" Tap address instead of
"Yo" 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 accessed 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 com-
pleted. Fig. 8 and 10 are the exanple of abnormal SRT
cycle. .

|
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RT SRT
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SRT

CAS \ /
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I

Yo (As = Don't Care)
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T

I
i
|
|
|

T
|
|
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No 255 256+ Yo
sc L/ N\ /\ | VAWAVA N
| | |
X1 X2 X3 X4 | X1 X2 X3 X4 | X1X2 X3Xa |
I :l:_: ‘ 0 r II I 1 0 ‘
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| | 255 | — 258 |
256
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[ e | e ﬁ | |
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Serial Read (X1 Row Data) Half Transfer (X2 Row Data)

Figure 6. Split Read Transfer Normal Usage (Case1)
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If SRT1 and SRT2 are performed in succession before
accessing the boundary like Fig.8, 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 lower boundary 255th
SC is started from the starting address given by SRT2
cycle. The Fig. 9 indicates that SRT cycle is not per-
formed until Serial Read is completed to the boundary

511, therefore accessed data from 0 address corre-
sponds 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+ tsTs(See
Figure 10.)

A split Read Transfer does not change the direction of
the SAM I/O port.
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| |
- |
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1 2565 256+Y0
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[
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0 0 0
—_> C::::’ A
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Serial Read (X1Row Data) No Operation

Figure 7. Split Read Transfer Normal Usage (Case 2)
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{ RAS RT SRT1 SRT2

cAS /| -/ /

Ao ~As :)@( 0 | )@( Y1 (As = Don't Care) @( Yz (As = Don't Care)
| -
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|
|
| |
1
I
|

X1 X2 X3 X1 X2 X3 I
0 | 0 0 | 0
| AlBlC A== alsle => | la
{255 —| 255 - 255 = 255
256 | Alelc 256 EE 1 256 | ol 256
| > | =
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RAM SAM RAM SAM RAM SAM SAM
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| Half Transfer (X2 Row ) Half Transfer (X3 Row ) l Serial Read
| Lower SAM : Lower SAM : | (X3sRow)
Serial Read (X1 Row) Serial Read (X1 Row ) | Lower SAM
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Figure 8. Split Read Transfer Abnormal Usage (Case 1)
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Figure 9. Split Read Transfer Abnormal Usage (Case 2)
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Allowed Period Allowed Period

Allowed Period

QsF X X
tsTH tsTs | tsTH tsts
e ] | !
Not Not

Allowed Period Allowed Period

Figure 10. Split Transfer Cycle Limitation Period

Programmable Split SAM

In split SAM mode, SAM is divided into the lower half
and the upper half.

After the last address of each half SAM(255 or 511) is
accessed, the access will be changed one half of the
SAM to the other half (at the loaded TAP address).

This last address is called Stop Point.

The KM4216C/V255 offers user-programmable Stop
Point. The Stop Points and size of the resulting parti-
tions are shown in Table 2. The Stop Points and size of
the resulting partitions are shown in Table 2. The Stop
Points are set by performing CBRS cycle. The CBRS
cycle's condition is WBL/WEL or WBU/WEU 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 Figure 11. 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 axxess will
continue in the same half until a SRT occurs 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. To reset Stop
Point, CBRR cycle must be performed. DBRR is a CBR
cycle with DSF low at the falling edge of RAS. The
CBRR wil take effect immediately; it does not require a
SRT to become active valid.

Table 2. Stop Point Setting Address

Stop Register= Store Address of Serial Access
Use on the Split Transter Cycle
Stop Pointer Set — CBRS Cycle
Number Stop Point Setting Address
of Stop | Partition
Points/Half As| A7| As| As| A4| A3-Ao
1 (Ix256)x2 | x (1 1 11 X
2 @ex128)x2| x| 0| 1| 1|1 X
4 (4x64)x2 | x| 0| O 1| 1 X
8 (8x32) x2 x! 0] 0] 0] 1 X
16 (16x16)x2| x| 0| 0| O| O X
*Other Case=Inhibit
X=Don't Care
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PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

DEVICE OPERATIONS (continued)

CBRS RT SRT No Split Transfer SRT
RAS | ;o\ \_
s\ /S _/
(001111111) = 2 Stop Point / Half
Ao ~ e X127 OCRN Yz QRN e 70 LR QO re) sss YK
WBL/WEL
BU EU_\—/
DT/OE
DSF / \ /
SP
SC
~§8105 Previous Value - Y381)(a82){asa) 7of 1)
QSF / \
Start Addr.
(351)
0 70 127 255 256 383 455 511
Tap =70
Tap = 455

Figure 11. Programmable Split SAM operation




KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE

tac
tras trp
VIH - :\ 2
V \
* tere [
trco tRsH
— Vm — P——fCAs—*—- / \
CAS Vi — / tasc \ /
- tasn | [T tRa0 ]
tran tRaL -
Vin
Ag-A ROW
078 Vi ADDRESS COLUMN ADDRESS
-l b — —{ tecn
trcs fon L— tRRH =
WBLWEL Vv
WBU/WED v, oo Q%giggggggé
I‘fms’ “fTHH"'I |
— VlH d
ViL —
tesr trrn
VIH —
DSF v
nw
JE I toea
Vin bzo
IN
[— \ bea— tcac —=f _lOFF,
Wo/DQo~ tan toez
W15/DQ1s I-"CLZ
I— ouT OPEN VALID DATA-OUT @———
Vou trac

m Don't Care

m -

266



KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

FAST PAGE MODE READ CYCLE

RAS

DT/OE

DSF

’7 IN
Wo~DQo
Wis/DQ1s

I— ouTt

'r\ SP tRP
Viy _—J\ ¢ Z
Vi — 4¢
t [=— tRoH ——={
tere PC tec RSH torn
l’—— ———tacp t—— tcp— e top—ei
[ - p— t, p— t,
vie — cas Z \ cAS | ‘¢ cas —=] /
Ve — . =—traD . b \
ASR [ - !t_ traL
] ASC t
tRan —]- I_KCAH-—- Nl f— toan —— 250 b toan—]
Vin — ROW 4~ COLUMN COLUMM COLUMN
v ADD ADDRESS ADDRESS ADDRESS
Lo T T
I trcs thcs taor
tre trcH treH trRRH
44
VIH _ %
V\L -
t1Hs trim
Vin — 1 Y
% / /% LK%
trsr | | tRFH
Vin —
Vi — /
| l
t
D20 tepa tcea
Vih — ( ‘ - &
Vi — 4 toea torr toea tore| toea torr
teac toez teac toez teac toez
tan —=f o tap ——et b tan —ey
Vo — A\ vaup A~ vaLD 7 vaLD
v OPEN XX pata-out DATA-OUT 35 DATA-OUT
oL —
trac

[0

Don’t Care

ﬂl El EATDANINC

267




PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

Truth Table for Write Cycle(1)

RAS ~__ CAS™\_|CAS \or WBL(U)/WEL(U)
* el K *, *|
FUNCTION ! 2 8 4 5
WBL/WEL DSF Wi/DQi @) DSF Wi/DQi
(WBU/WEU) (New Mask)
Normal write 1 0 % 0 Write Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No I/O Mask) (4) 1 0 X 1 Column Mask
Masked Block Write (4) 0 0 Write Mask 1 Column Mask
Load Mask Data Register (2) 1 1 X 0 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 dia-
gram on the following pages

(2) Old Mask data load

(3) Function table for Old Mask and New Mask

*q *3
IF _ Note
WBL/WEL | WBU/WEU Wi/DQi
0 0 X Write using mask register data
Yes 0 1 X (Old Mask Data)
LMR 1 0 X
Cycle 1 1 X Non Masked Write
Executed 0 0] Write Write using New Mask Data
No 0 1 Mask Wi/DQi=0 Write Disable
1 0 : Wi/DQi=1 Write Enable
1 1 X Non Masked Write
x : Don't Care
(4) Function Table for Block Write Column Mask
Column *5 IF
Address o .
A2 Al AD Lower Byte Upper Byte Wi/DQi=0 Wi/DQi=1
0 0 0 Wo/DQo Ws/DQs
0 0 1 W1/DQn1 Wo/DQo
0o 1 0 W2/DQz W10/DQ10 Color Register Data
0o 1 1 Ws/DQs W11/DQr1 No Change the are Write to the
1.0 0 Wa/DQ4 W12/DQ12 Internal Data Corresponding Column
10 1 Ws/DQs W13/DQ13 Address Location
1 1 0 We/DQs W14/DQ14
1 1 1 W7/DQ7 W15/DQ15

ELECTRONICS



PRELIMINARY
CMOS VIDEO RAM

KM4216C255/L/F, KM4216V255/L/F

EARLY WRITE CYCLE

tre
tRas F rrp—
7 \_

ViH — 3‘\
RAS ViL — N
tcsH
I——-lcnp-— tRco tRsH
__ ViH tcas
CAS ™ N\ / /
viL — N .
trAD tRAL
tasr | |tRAH tasc CAH
Vin — Row f Column N
Address £ N Address £
town I

Ag-Ag ViL —
tRwL

twsR | |tRWH twes
— e tWCH ==
= - e 41N ORROSR
WBUWEU V. — b.d
tTHS | | tTHH
ViL —
tFSR | | tRFH tFsc
-
YRR XXX
4
7

ViH —
r—lns—- e D H ]
" 2 00K XK= KOO
Open

Wo/DQo

~W15/DQ15 Vi
oH —
L—our v
oL —
m Don't Care

i<
|

A
l§

Note : In Block write cycle, only column address A3~As are used.
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KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

LATE WRITE CYCLE

RAS

CAS

Ag-Ag

WBL/WEL
WBU/WEU

DSF

ViL —

ViH —
viL —

ViH —
ViL —

tac
tRAS trp
ViH — p
\ / \
test
I-—(Cnp-.— tRCD tRSH
tcas / /
\ \_
f==——tRAD thaL
tasr | | traH t t
Al ASC CAH
Row r Column
Address - Address 4
tewL
twsr | | tawn tAWL——
SRAAR SN trcs twp
1 (OCOOOOOONKK
/ !
|tTHs THH toeH
<
t t
FSR RFH tFsc L torH——]

VIH —
Vit —
VoH —
VoL —

l—-—los —=——toH —=—

A2 KXXXXKIKXKH = XX

Open

m Dont’ Care

Note : In Block write cycle, only column address A3~As are used.
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

READ-WRITE/READ-MODIFY-WRITE CYCLE

trRwe
tRAS tRp —e—rt
—= - 3
RAS \\’/'H - N N
L
tcRP tesH

trReo tRSH
— ViH — \ tcas
A 3y
CAS Vi — \

e tRAD: tRAL
tASR] | tran tasc tcAH
] ___l

ViH — ¢ Row ~ 4 olumn 3y
Ao-Ag v — Address A Address
- tRwD
twsrl| {trRwH towp!

tee{tRECS =i
) A 0
BUWEU ViL —

e VH —
BTOE  , — \ \(

) l
aSial t.Rfi"—l tesc e tCFH —emr]|
)
ViR —
Vi —
lew—tDZC
tbzo
tRac tOEA,
tms | | tMH toA —mm] [ 10ED tps toH
taa l
VIH — '3 X .
—IN *3 5
Wo/DQo Vie — tcrz, toEz

~W1s/DQ15 VoH —
— . OUT _
Vo

—" vatia

Data-Out

Don't Care

Note : In Block write cycle, only column address A3~As are used.
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KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

FAST PAGE MODE EARLY WRITE CYCLE

Vou —

Vir

RAS ViL

JE— ViH

CAS Vi

ViH

Aohe vy

WBLUWEL Vi

BUWEU ViL

ViH

BoE

ViH

DSF Vi

—IN Vi

Wo/DQo Vi

~W15/DQ1s

L—ouT vo

1CRP tosH
tReo tcAS —=]

fo— tRAD —==]

fe— tCAS ] e tCP e e tCAS =]

tasc
RSN

Coll
\__Add

\_twes

tasm tasc
tRAH o]
Row
Address
twsR| [tRwH
P -
i hTwes
tTHS! | tTHH
FSR | [tRFH tFsC tCrRH
AT AR
o R
MS e f—i tMH DS _|=—=—{tDH
P B
3 ) 5

trsc | | torr tesc || terH
{ = “4
e e YaVaY/ =l VY, VY \VAVAY/
5 KX s RQOOOOOXXN)

Open

m Don't Care

Note : In Block write cycle, only column address A3~As are used.

S s vy

ELECTRONICS
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PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP trp
frs VIH - '—'-\5
A
ViL — “IX
tcsh btupnwc ———] tRSt
tcrp
. tRCD tcas—— tep——| (—=—tcas—— ——tcp—4 = toas——1
s M= R 3
Vi — B 4
1RAD - ¢, t t
ASC CAH ASC
tash L‘ tRAH =]
Vih — Row V Column Colul
Ac-Ag Vi — Address \  Address '\ Address
trRwD
towL: — = tcwL
i tawp: y AWD—=— — —
wsR| | tRwH twp D twp LAWD twp
tcwp tcwp fewd
WBLWEL Vi — - / J L
WBUWEV V)L — R
1
trhs | [ trHH
v \ 1 |
—— H — N
DT/OE W \
viL — 3
tFsR | |tRFH t t t t . t t
FSC CFH FsC | [ toFH FsC| || torH
w2 TG '« XTI
Vie — X. | i t
trac ™ 1 tos Fe—taat— | r_tost tAA 1 tps
tcac fcac CAC toH
tMs | | tvH toEA tpH toEA toea
) toep | toep { toep }
ViH — — X X Y Y\
— .3 -5 5 } "5
ViL — i
Wo/DQo
~W15/DQ15 toez | toez toez
Vo — ' £ F\
VoL — N b K
Valid Out Valid Out Valid Out

m Don't care

Note : In Block write cycle, only column address A3~As are used.




KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY

CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

Wo/DQo
~Wi1s/DQus

terp

tre

r——— thas—————

N

trrc

tasn

tran

ROW ADDRESS

trRAH

ROW
ADDRESS

trHs

trHH

tTHS

ITHH-—-I

FsR

tRFH

tFSR

= tRFH —=—

Von —

Voo —

OPEN

m DON'T CARE
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

tre tre :
tras b= trp tras ils
Vin — 7 X -
RAS N Z N \
Vie — X
v tcre
— ) trRsH—= [~—tcHr
—— Vih — 9
CAS VIH 7
e letRAD — ¢ \
tasr | | tran tRaL :
=] [~ lcan
Vin —  ROW COLUMN —
Ache Vi thDDREss XY\ ADDRESS
tasc
P il
WBL/WEL Vih —
WBU/WEU Vi tres =~ trwH
trHs trhH
r'—- '——i = tRoH—=—|
DT/OE Vin —
Vie ~ j
=t/ 1 trsR| |tRFH I ' ]
ViH —
DSF
VlL - 1 1
]———-'-tOFF(m)
toez toea JtOFF(RAS)
torr=— teac fo—et toez
Wearoe Von : VALID DATA-OUT X
~Wis/DQrs } 3N Jt——
——Y
tRAC

"”v”i Don’t Care

NN




KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY
CMOS VIDEO RAM

CAS BEFORE RAS REFRESH CYCLE

RAS

(xS

Ag-Ag

WBIL/WEL
WBU/WEU

DSF

Wo/DQo ~
W15/DQis

Vin —
ViL —

Vin —
viL—

ViH —

Vi =

ViH —
ViL —

ViH —
ViL —

Vin —
ViL —

Vou—

N
VoL — £

—trp ——=]

RC

) I——-——tap—-—

= 'S

_ / -

_/

mpca-l N \
\[_

teHR /

!
tASR

tRAH

XK

C

A

twsR l | tRwWH

1RFH

toFF

Open

x‘} Don't Care

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
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 0 1 STOP Address
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 1 1 X

0= s vl
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

CAS-BEFORE-RAS SELF REFRESH CYCLE

tRP tres:
R
ViH — Y 7
S N /
ViL= tRpC tcsR
f~=——tRPC
[=—tcHs
I Vi —
CAS "
ViL — )
torF
Wo/DQo VoH — L
~Wis/DQ15 v — £

m Don’t Care

*CBR SELF REFRESH CYCLE IS APPLICABLE WITH CBRR, CBRS, OR CBRN CYCLE




KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY

CMOS VIDEO RAM

m-BEFORE-m REFRESH COUNTER TEST CYCLE

‘-—fnpq
ve — 3 tras
RAS VL — S
tesr ton tepr —= tasH
CAS \\//'H : \l J teas 7
.I trsR tRFH trat
tasc
l_— H = tean—
Ao~As \\’/'” - COLUMN ADDRESS
|1
Vin — A
er R EELEERLRLLRL
tRRH
taa
READ CYCLE ool | [t |
| WELWEL Vi —
WBUWEU VvV, — [ trow
toea
DTIOE Vi —
ViL — |.__
torr
e torz toez —=
trwL
WRITE CYCLE twsn| ftewn o
twes
WBUWED Vi — T T T
DT/OE \\//"‘ :
tms tMH t:)s ——JP ton
Vin — oY%
~W‘3/5'/3|§’&5 - _ D"ﬁiﬁN VALID DATA-IN
READ-MODIFY-WRITE ’f_ch"_If - Y I~
wsR| |tRWH tres
H towp——— twe
WBLANEL Vi —
v toea
owoE v ]
ViL — toeo tor
::: togz | tos F_“
Wo/DQo [ Vor — \
~W1s/DQ1s | v, I g
s | | e VALID DATA-OUT —
VIH— \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAWAY, 4 \VAVAVAVAVAVAVAVAVAVAVAY
v oxta JROGUXERRLLRRATRLA ot JRRLLELGINR

m DON'T CARE

MRHHIPQ
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

READ TRANSFER CYCLE

tre

tras trp
Vi — T Y o A‘
RAS
Vie - =
teae - fesn
e taco tRsk
i
P Vin ——tcas
CAS
VIL
jo—— tRAD traL |
tran_| tasc

~—tcan

|
Ao-Ag V': oW WCSAM START ADDRESS Q"&;@&&&&M&;\

U
o Ao-Ag: TAP
weower Y T
WBUMWEU v, —
trre {
t
v ——RTITTT
oo " T ' /
" NXAXXKIXAXAIXHXHN
taso {
Ve — tesk taen —I
DSF
VlL -
torr teso
Wo/DQo~  VoH — N tRSD
W1s/DQ1s VoL —
— f—— trsp—~f = tscc——=
| |tsrs s e
« \\;m - 2“ \ INHIBIT RISING TRANSIENT / /| ‘_\__
L - ; 7
tran tsca L-t
_[ SOH"
Von —
501 y o Do X - Valid Data-Out
oL — T )
F tR(;)D QD
o Vo — ><+ TAP MSB (A8)
- — X

Note: SE=V;_ m Don't Care




| PRELIMINARY
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

tRc
r-———fm f=—rtrp
N A | RN
VL — tcRP =
e {RCD et H fee———tRSH
Vg — e toAS —eed / j \
CAS \\
viL — e {RAD e p
L a3k | [tRaH RA;SC o] P
ViH — ROW F SAM START X vv’v \VaVAVAYAY vv“vvv‘v.vvvvvvv vv.v.vvv X
Ag-A
v~ ADDRESS ADDRESS(P) “A‘A"t“ "?’f‘t 2‘2‘?’A‘4‘A’2&‘1’”‘"”2"“’2‘"‘?‘2“‘ X
twsR _lg_v_ﬁn Ao-AteJ TAP
WBUWET Vin — AR
WBUWEU v, _
tCTH = fme———1t1RP
Vin = \1Ls YA VAV AV AV AV a AV AV a A aAVaYaVaVaVa AVAVAVAVAVAY,
TIOE tRTH NGO (X XXXX OOOCOXXXK)
"y, - /on NEEEREEOEEINEON
osF ViH tFSR | |IRFH
Vi
T
torF
Wo/DQo Vou —
~W1s/DQ1s VoL — £
!scc—-4 tsce
tsc tscp trsu trsD tscp | tsc tscp
VIH —
sC
ViL — / \ / h Z / \_ Z Z \
. [
L- tsca-e tsor trap e tSCA-w] SO
VoH — L . L
SQo~SQ1s V(;:{ _ X Valid Data-Out g Valid Data-Out ‘( Valid Data-Out x:: Valid Data-Out Valid Data-Out (

Previous Row Data

|
5 New Row Data
|
1

VoH -
QSF X TAP MSB (Asg)
VoL =

Note: SE=ViL

m Don’t Care
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

H
- \L.._ toas ——]

trep —r

R
— Vi — \ tras
RAS \ /
Vi — K 7
t=—— trap traL
—_— \ —
CAS "
Vi —
tasr tran tasc
—f— = tcan
AcA ViR — ROW SAM START )
e~  ADDRESS ADDRESS {P)

Ao~A7 : TAP

twsm | | thwn Ag: Don't Care
WBLWEL Vim —
WBUWEU v, _

T N || R R )

trrH

g

tRsH————

(g;;) (n+256) (n?r;;n P?rﬁfe

vor — 510 511 n 254 N/ 1255
SQo-SQis | (2s4) (255) XLn+256)X >< >< >( X (510) /@511)
“tson'“ Lfsoo"
O
Von — xl T x
osF g

O
Z Low SAM 0~255

Upper SAM 256~511

Note: SE=V)_ ‘ m Dont' Care

PSimsuncg -
Fl FfTROANINC




KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY

CMOS VIDEO RAM

SERIAL READ CYCLE (SE=V|)

m Vih — X /
Vi —
trns trhm
Ve ROV
moe " 2 X RN
tsco tscc tsce tscc tsco |
tsc tsc tsc tsc tsc
tscp tscp tscp tscp tsce
sc Vi = \ [ n-2 n-1 n n+1 n+2
Vi — 7 RS L
tsce tsca tsca tsca tsca tsca
tsoH tson tsoH tson tsom
Von — VALID VALID VALID VALID VALID 1 VALID
SQo~SQ1s Vo — DATA-OUT DATA-OUT DATA-OUT /N DATA-OUT | DATA-OUT |_DATA-OUT
n-2 n-1 n n+1 n+2

Note: SE=V_

SERIAL READ CYCLE (SE Controlled Outputs)

— Vin — R
RAS
VIL —_—
trus trHn
Vih — 3
DT/OE ’ ’
.~ YRS NGOG
tsce tsoc tsce tsce tsce |
tsc tsc tsc tse tsc
Ve — - ¥
sc Ve — -3\ n-2 1 n-1 \ n \ / n+1 \ A n+2
1
tscp tsce t:cp ! tscp tscp tsce
EP
— Vi  —
- /.
Vi —
tsca tsca | tsca tsca
tsom tsez tsea tson tson
Vou — VALID VALID VALID VALID VALID
SQo-8Qis |, %TA-OUT DATA-OUT S—OPEN DATA-OUT DATA-OUT DATA-OUT
oL - A 71
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don’t Care
282
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KM4216C255/L/F, KM4216V255/L/F

PRELIMINARY

CMOS VIDEO RAM

PACKAGE DIMENSIONS

Units: Millimeters

64 Pin Plastic Shrink Small Out Line Package

25.98 0.45
26.08 0.55
BEAHRAABAAAHAARARAAAAARAAAAAA8AAH _T_'L__‘____
OfF ||| % &3
o
HHHHHHBEHHHHHHHEEEEREEEEEHEEREEEH p—

265 _30MAX

‘ 275

AR

0.565 | 0.30
0.665 0.40

|z -

70(64) Pin Plastic Thin Small Out Line Package (Type Il Forward)

23.39

0.40

23.59

HAHAAAAAAAAAAARAA AHAAAAAAAAAAAARR

0.60

o]
HHEHEHHEEHHHEEHEEH bobdobEbHHdHEEERE
0.10
] 0.25
090  1.20MAX
1.0
[ \
rﬁﬂﬂ.ﬂﬂ.ﬂ_ﬂ.ﬂ.ﬂﬂ_ﬂ_ﬂ_ -
0.20
0.695TYP _'| 0.40 0.65TYP

ﬂ Cl EMTDAMINC
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PRELIMINARY

KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM
256K x 16 Bit CMOS Video RAM
FEATURES GENERAL DESCRIPTION

« Dual port Architecture
256K x 16 bits RAM port
512 x 16 bits SAM port

« Performance range:

Speed | g0 | -70 | -80

Parameter

RAM access time (tRAC) 60ns | 70ns | 80ns
RAM access time (tcac) 15ns | 20ns | 20ns
RAM cycle time (trc) 110ns | 130ns | 150ns

RAM page | KM4216C256 | 24ns | 28ns | 33ns

cycle (thpc) | KM4216V256 | 24ns | 28ns | 33ns

SAM access time(tsca) 15ns | 17ns | 20ns

SAM cycle time (tscc) 18ns | 20ns | 25ns

RAM active | KM4216C256 | 120mA | 110mA | 100mA

current KM4216V256 | 110mA | 100mA | 90mA

SAM active| KM4216C256 | 50mA | 45mA | 40mA

current KM4216V256 | 40mA | 35mA | 30mA

«» Fast Page Mode with Extended Data out

* RAM Read, Write, Read-Modify-Write

« Serial Read (SR)

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

« Split Read Transfer with Stop Operation (SRT)

- Byte/Word Write Operation

« 8 Column Block Write (BW) and Write-per-Bit
with Masking Operation (New and Old Mask)

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

« Common Data I/0 Using three state RAM Output
control

« All Inputs and Outputs TTL Compatible

« Refresh: 512 Cycle/8ms

« Single + 5V+10% Supply Voltage (KM4216C256)

« Single + 3.3V+10% Supply Voltage (KM4216V256)

« Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch)

« Plastic 70-pin 400mil TSOP 11(0.65mm pin pitch)
(Forward and Reverse Type)

» Device Options « Part Marking
-. Low Power Dissipation
Extended CBR Refresh (64ms) L
-.Low Low Power Dissipation
Self Refresh (128ms) F

« Low Vcc(3.3V) Part Name: KM4216V256

The Samsung KM4216C/V256 is a CMOS 256K x 16 bit
Dual Port DRAM. It consists of a 256K x 16 dynamic
random access memory (RAM) port and 512 x 16 static
serial access memory (SAM) port. The RAM and SAM
ports operate asynchronously except during data trans-
fer between the ports.

The RAM array consists of 512 bit rows of 8192 bits.

It operates like a conventional 256K x 16 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, Byte/word write operation and Block Write capabil-
ities.

The SAM port consists of sixteen 512 bit high speed
shift registers that are connected to the RAM array
through a 8192 bit data transfer gate The SAM port has
serial read capability.

Data may be internally transferred from the RAM to
SAM ports using read, and programmable (Stop
Register) Split Transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM4216C/V256 supports RAS-only,
Hidden, and CAS-before-RAS refresh for the RAM port.
The SAM port does not require refresh.

All inputs and 1/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.

Pin Name Pin Function
SC Serial Clock
SQo-SQ15 Serial Data Output
DT/OE Data Transfer/Output Enable
WBL/WEL, Write Per Bit/Write Enable
WBU/WEU (Lower /Upper)
RAS Row Address Strobe
CAS Column Address Strobe

Wo/DQo-W15/DQ15

Data Write Mask/Input/Output

SE

Serial Enable

Ao-As Address Inputs
DSF Special Function Control
{ Ve [KM4216C256 | Power (+5V)
KM4216V256 | Power (+:3.3V)
Vss Ground
QSF Special Flag Out
N.C No Connection

ﬂ FI FRTRNANINS

284



PRELIMINARY

KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

PIN CONFIGURATION (oP VIEWS)
« KM4216C/V256G/GL/GF

vee [64] sC
DT/OE [63] SE
vss Vss
sQo [4] sQ15
wo/DQo [5] W15/DQ15
so1 [6] sQ14
w1/DQ1 w14/DQ14
vee [8] vce
sQ2 sQ13
w2/DQ2 w13/DQ13
SQ3 sQ12
w3/DQ3 w12/DQ12
VsS vss
Sl sQ
W4/DQ4 w11/DQ11
sSQ5 sQ10
W5/DQ5 W10/DQ10
vce elo]
sQ6 SQ9
W6/DQ6 W9/DQ9
sQ7 sQ8
w7/DQ7 ws/DQ8 |
vss VsS
WBUWEL DSF
WBU/WEU NC
RAS CAS
A8 QSF
A7 A0
A6 Al
A5 A2
A4 A3
vee vss

« KM4216C/V256R/RL/RF

vee [T SC sc [1] vce
DT/OE [2 SE 5E (2] DT/OE
vss [3 vss vss [3] VsS
sQo [Z sQ1s 5015E SQ0
wo/DQo [5 W15/DQ15 wi5/DQ15 [5 WO0/DQO
sa1 [6] sQ14 sQ14 [6] sQi
w1/0Q1 % W14/DQ14 w14/DQ14 [T7] w1/DQ1
vce vce vee [£] vce
sq2 9] sQ13 sq13 [9] sQ2
w2/pQ2 [ W13/DQ13 w13/DQ13 [10} w2/DQ2
sQ3 (11 sQi2 sai2 [{ sQ3
w3/DQ3 [12] w12/DQ12 wi2/pQ12 [12 w3/DQ3
vss [13] vss vss [13] VSS
sQ4 [4] sQ11 sQ11 [14] S04
wa4/DQ4 [35] W11/DQ11 w11/DQ11 [35 W4/DQ4
sas [18] sQ1o sQ10 [76 SQ5
FORWARD REVERSE
W5/DQ5 w10/DQ10 w10/DQ10 [20] W5/DQ5
vce VCC vce [ vee
SQ6 sQ9 sa9 [22 sas
We/DQ6 Ww9/DQ9 wo/DQg [23 We/DQ6
sqr7 sas sas [22 sq7
W7/DQ7 W8/DQ8 ws/DQs8 [28 w7/0Q7
s vSS vss [28] vsS
WBLWEL DSF psF 27} WBLAWEL
WBUMWEU NC NC % WBUWEU
RAS CAS CAS (29 RAS
A8 QsF asr [30] A8
A7 A0 Ao [B7] A7
A6 Al INSREA A6
A5 A2 A2 [33] A5
A4 A3 A3 [34] A4
\elo] vSs vss [35] \elo]

FI EATRONINC
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PRELIMINARY

KM4216C256/L/F, KM4216V256/L/F - CMOS VIDEO RAM
FUNCTIONAL BLOCK DIAGRAM
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KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

FUNCTION TRUTH TABLE

Mnemonic RAS ~ CAS\]  Address DQi Input Register ]
Code |CAS|DT/OE| WE| DSF| DSF | RAS | CAS | RAS | CAS/WE | Mask | Color Function
CBRS 0 X 0 1 - Stop - X - - - | CBR Refresh/ Stop

(Note 1.3) (Noted) (No reset)

CBRN 0 3 1 1 - X - X - - - CBR Refresh
(Note 1) (No reset)
CBRR 0 X x| 0 - X - X - - - | CBR Refresh
(Note 1) (Option reset)
ROR 1 1 x| 0 - ROW | - X - - - | RAS-only Refresh
RT 1 0 1 0 ROW | Tap X X - - Read Transfer
SRT 1 0 1 1 X ROW | Tap X X - - Split Read Transfer
RWM 1 1 0 0 ROW | Col. | WMi Data Use - Masked write
(New/Old Mask)
BWM 1 1 0 0 1 ROW | Col. | WMi | Column Use Use | Masked Block Write
Mask (New/Old Mask)
RW 1 1 1 0 0 ROW | Col. X Data - - Read or Write
(Notef)
BW 1 1 1 0 1 ROW | Col. | X Column - Use | Block Write
Mask
LMR 1 1 1 1 0 ROW X X WMi Load - Load (Old) Mask
(Note 2) (Note7) (Note5) Register set Cycle
LCR 1 1 1 1 1 ROW | x X Color Load | Load Color Register
(Note7)

X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15)
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, RWM and BWM use old mask. (Use CBRR reset to new mask, use CBRS or CBRN to perform CAS-
before-RAS refresh while using Old mask)

(3) After CBRS Cycle, SRT use STOP Register as a boundary address.

(4) Stop defines the column on which shift out moves to the other half of the SAM.

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle.

(6) In the case of read cycle, DSF is don't care

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired.

CI1 CATDNAIINC



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Rating
Item Unit
Symbol KM4216C256 KM4216V256

Voltage on Any Pin Relative to Vss VIN, Vout -1to +7.0 -0.5 to Vcc+0.5 \'%
Voltage on Supply Relative to Vss Vce -1to +7.0 -0.5to +4.6 Vv
Storage Temperature Tstg -55to + 160 55 to +150 °C
Power Dissipation Pp 1 0.6 w
Short Circuit Output Current los 50 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=0to 70°C)

KM4216C256 KM4216V256
Item Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vece 45 5.0 55 3.0 3.3 3.6 \4
Ground Vss 0 0 0 0 0 0 Vv
Input High Voltage ViH 2.4 - Vee+1V 2.0 Vee+0.3 \
Input Low Voltage ViL -1.0 - 0.8 -0.3 0.8 \
INPUT/OUTPUT CURRENT(Recommended operating conditions unless otherwise noted.)
Item Symbol Min Max Unit
Input Leakage Current (Any Input 0 <VIN<Vcc+0.5(0.3*1)
all other pins not under test=0 volts). I -10 10 #A
Output Leakage Current (Data out is disabled, R
0V <Vout<Vcoe) tou 10 10 #A
Output High Voltage Level " Von 04 ; v
(RAM loH=-2mA, SAM loH=-2mA)
Output Low Voltage Level VoL - 0.4 Y]
(RAM loL=2mA, SAM loL=2mA)
Note) *1 : KM4216V256
CAPACITANCE (vcc=5V, f=1MHz, Ta=25" C)
Item Symbol Min Max Unit -
Input Capacitance (Ao~As) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) CiNz 2 7 pF
Input/Output Capacitance (Wo/DQo~W15/DQ15) Coa 2 7 pF
Output Capacitance (SQo~SQ15, QSF) Csa 2 7 pF

FIFRTRONINS



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless other wise noted)

KM4216C256 KM4216V256 .
Parameter (RAM Port) SAMport | Symbol — o 7 3 6 7 g | Unit

Operating Current*1 Standby*4| lcci 120 {~110 | 100 | 110 | 100 90 mA
(RAS and CAS cycling @ trc=min) Active Icc1A 160 145 | 130 | 140 | 125 | 110 mA
Standby Current Standby*4 | lcc2 10 10 10 10 10 10 mA
(RAS, CAS, DT/OE, WB/WE=VH Active IcceA 50 45 40 40 35 30 mA
DSF=ViL) Standby*4| IcceC*2 | 200 | 200 | 200 | 200 | 200 | 200 #A

Standby*4| lcc2C*3 | 150 | 150 | 150,| 150 | 150 | 150 #A
RAS Only Refresh Current*1 Standby*4 | Iccs 120 110 | 100 110 100 90 mA
(CAS-VIH, RAS cycling @rc=min Active lcc3A 160 145 130 140 125 110 mA
Extended Fast Page Mode Current*1| Standby*4| lccs4 110 100 90 100 90 80 mA
(RAS=ViL, CAS Cyciing @trc=min Active lccaA 150 | 135 | 120 | 130 | 115 | 110 | mA
CAS Before-RAS Refresh Current*1 | Standby*4| Iccs 120 110 100 110 100 90 mA
(RAS and CAS Cycling @trc=min Active lccsA 160 145 130 140 125 110 mA
Data Transfer Current *1 Standby*4| Iccs 140 | 130 | 120 | 130 120 | 110 mA
(RAS and CAS Cycling @trc=min) Active lcceA 180 | 165 | 150 | 160 | 145 | 130 | mA
Block Write Cycle Current *1 Standby*4 | Icc? 120 110 | 100 110 100 90 mA
(RAS and CAS Cycling @trc=min) Active lcc7A 160 145 130 140 125 110 | mA
Color Register Load Current *1 Standby*4 | Iccs 110 90 80 90 80 70 mA
(RAS and CAS Cycling @trc=min) Active lccsA 140 | 125°| 110 | 120 | 105 | 90 mA
Battery Back Up Current 2
CAS=CAS Before RAS Refresh
Cycling or <ViL Standby*4 | lccs 300 | 300 | 300 | 300 | 300 | 300 #A
RAS=tras(min) to 1us
trc=125 u's (64ms for 512 rows)
DT/OE, WB/WE, DSF > ViH or <ViL
Self Refresh Current *3
RAS,CAS <0.2V(128ms for 512 rows)
DT/OE, WB/WE, DSF>Vcc-0.2V Standby*4 | Iccio 250 | 250 | 250 | 250 | 250 | 250 “A
or<0.2V
DQO~15=Vcc-0.2V, 0.2V or OPEN

Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the
output open, Icc is specified as average current.
In lcci, Iees, Iccs, Icc, lecs, adress transition should be changed only once while RAS=VIL.
In Icc4, Address transition should be changed only once while CAS=ViH
*2 KM4216C/V256L only : ViH>Vce-0.2V, ViL<0.2V
*3 KM4216C256F only : VIH >Vcc -0.2V, ViL<0.2V .
*4 SAM standby condition : SE>ViH, SC< ViL or >V

FIFCTRONICR




KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY
CMOS VIDEO RAM

AC CHARACTERISTICS (0c<Ta<70°C, KM4216C256 : Vco=5.0V+10%, KM4216V256 : 3.3V:£10%))

1 ungg

FIEATRANINCS

-6 -7 -8
Parameter Symbol Min| Max | Min| Max | Min]| Max Unit | Notes

Random read or write cycle time ‘tRC 110 130 150 ns
Read-modify-write cycle time trRwc | 155 185 200 ns
Hyper page cycle time tHPC 30 35 40 ns 7

24 28 33 ns 16
Hyper page read-modify-write cycle time tHrrRwe | 80 85| 90 ns
Access time from RAS tRAC 60 70 80 | ns | 35,11
Access time from CAS tcac 15 20 20| ns | 356
Access time from column address taa 30 35 40 ns 3,11
Access time from CAS precharge tcra 35 40 45 | ns 3
CAS to output in Low-Z torz 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 2 50 2 50 2 50 | ns 2
RAS precharge time tRP 40 50 60 ns
RAS pulse width thas | 60| 10K | 70| 10K | 80| 10K | ns
RAS pulse width (Hyper page mode) trasp | 60| 100K | 70| 100K | 80( 100K | ns
RAS hold time tasH | 15 20 ) 20 ns
CAS hold time tcsH 45 55 65 ns
CAS pulse width toas |19 10K 15 10K 20 10K —22 v

10 10 12 ns 16
RAS to CAS delay time trRep | 20 45| 20 50 | 20 60 | ns 5
RAS to column address delay time tRAD 15 30| 15 35| 15 40 | ns 11
CAS to RAS precharge time tcRP 5 5 5 ns
CAS precharge time(C-B-R counter test cycle) | tcpt 20 25 30 ns
CAS precharge time (Hyper page mode) tcp 10 10 10 ns
Output hold time from CAS tooH 5 5 ns
Row address set-up time tAsrR F 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcaH 10 12 15 ns
Column address 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 9
Read command hold referenced to RAS tRRH 0 0 ns 9
Output buffer turn off delay from WBX/WEX | twez 0 15 0 15 15 | ns 7
Write command pulse width twez 10 10 10 ns 7
Write command hold time tweH 10 10 15 ns
Write command pulse width twp 10 10 L 15 ns
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KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

AC CHARACTEF“STICS (Continued)

-6 -7 -8

Parameter Symbol Min | Max Min] Max | Min] Max Unit | Notes
Write command to RAS lead time trwL | 15 15 20 ns
Write command to CAS lead time tew. | 15 15 20 ns
Data set-up time tps 0 0 0 ns 10
Data hold time toH 10 12 15 ns 10
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay towo | 40 45 45 ns 8
RAS to WE delay tawp | 85 95 105 ns 8
Column address to WE delay time tawo | 50 55 60 ns 8
CAS set-up time (C-B-R refresh) tcsr 10 10 10 ns
CAS hold time (C-B-R refresh) tcHR' | 10 10 10 ns
RAS precharge to CAS hold time tRPC 10 10 10 ns
RAS hold time referenced to OE tROH 15 20 20 ns
Access time from output enable toEA °15 20 20 ns
Output enable to data input delay toED 15 15 15 ns
Output Buffer tumn-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 toze 0 0 0 ns
Data to output enable delay tpzo 0 0| 0 ns
Refresh period (512 cycle) tREF 8 8 8| ms
WB set-up time twsr 0 0 0 ns
WE hold time tRwH | 10 10 15 ns
DSF set-up time referenced to RAS tFSR 0 0 0 ns
DSF hold time referenced to RAS tRFH 10 10 15 ns
DSF set-up time referenced to CAS trsc 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 10 10 15 ns
RAS pulse width (C-B-R self refresh) trass | 100 100 100 pus | 15
RAS precharge time (C-B-R self refresh) trrs | 110 130| 150 ns 15
CAS hold time (C-B-R self refresh) tcHs 0| - 0 0 ns 15
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 0 ns
DT low hold time tTLH 10 10 15 ns
DT low hold referenced to RAS N 60 65 ns
(real time read transfer)
DT low hold referenced to CAS o | 15 20 05 ns
(real time read transfer) B

ELECTRONICS



KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY
CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

S s ungg

FI EATROANINS

-6 -7 -8
Parameter Symbol Min | Max | Min | Max | Min| Max Unit | Notes
DT low hold referenced to column address tATH 20 25 a0 ns
(real time read transfer)
DT precharge time te 20 20 20 ns
RAS to first SC delay (read transfer) trRsD 60 70 80 ns
CAS to first SC delay (read transfer) tcsp 25 30 35 ns
Col. Address to first SC delay (read transfer) | tAsD 30 35 40 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time (read transfer) trsp 10 10 15 ns
LAST SC to RAS set-up time tsrs 20 20 20 ns
SC cycle time tscc 18 20 25 ns 14
SC pulse width (SC high time) tsc 5 7 ns
SC precharge (SC low time) tscp 5 7 ns
Access time from SC tsca 15 17 20 ns 4
Serial output hold time from SC tsoH 5 5 5 ns
Access time from SE tseA 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
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
| T.QSF delay time trap 20 25 25 | ns
RAS-QSF delay time traD 70 75 80 ns
CAS-QSF delay time tcap 35 35 40 | ns
DT to RAS Prechange time trrP 40 50 60 ns
OE high pulse width toep 10 10 10 ns
OE high hold time from CAS high toEHC | 10 10 10 ns
OE to CAS high set-up time tocH 5 5 5 ns
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PRELIMINARY
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NOTES

1.

o

11.

An initial pause of 200 s is required after power-
up followed by any 8 RAS, 8 SC cycles before
proper device operation is achieved.(DT/OE=High)
if the intenal refresh counter is used a minimum of
8 CAS-before-RAS initialization cycles are
required in stead of 8 RAS cycles.

VIH(min) and ViL(max) are reference levels for mea-
suring timing of input signals. Transition times are
measured between VIiH(min) and ViL(max), and are
assumed to be 5ns for all input signals.

Input siganl transition from OV to 3V for AC timing.
RAM port outputs are measured with a load equiv-
alent to 1TTL load and 50pF.

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

SAM port outputs are measured with a load equiv-
alent to 1TTL load and 30pF.

Dout comparator level:VoH/VoL=2.0/0.8V.
Operation within the trcp(max) limit insures that
trac(max) can be met. The trcb(max) is specified
as a reference point only. If tRcD is greater than the
specified trcb(max) limit, then access time is con-
trolled exclusively by tcac.

Assumes that tRcD >trcb(max).

This parameters define the time at which the out-
put achieves the open circuit condition and are
not referenced to VoH or VoL

twcs, tRwb, tcwb and tawp are nonrestrictive oper-
ating 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 tcwp >tcwb(min) and trwo
>trwo(min) and tawp >tawp(min), then the cycle
is a read-write cycle and the data output will con-
tain the data read from the selected address. If
neither of the above conditions are satisfied, the
condition of the data out is indeterminate.

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

. These parameters are referenced to the CAS lead-

ing edge in early write cycles and to the WE lead-
ing edge in read-write cycles.

Operation within the trRab(max) limit insured that
trac(max) can be met. trRap(max) is specified as a
reference point only. If tRAD is greater than the

14.
15.

16.
17.

specified trap(max) limit, then access time is con-
trolled by taa.

. Power must be applied to the RAS and DT/OE

input signals to pull them high before or at the
same time as the Vcc supply is turned on.

After power-up, initial status of chip is described
below

Pin or REGISTER STATUS
QSF Hi-Z

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

Stop Register Default Case
Wi/DQi Hi-Z

SAM Port Hi-Z

SQi Hi-Z

. Recommended operating input condition.

——3.0V

()* : KM4216V256

tr

tr

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
Assume tT=3ns.

Self refresh parameter (KM4216C/V256F)

512K cycle of burst refresh must be executed
within 8ms before and after self-refresh in order to
meet refresh specification.

tasc >tcp(min) at normal cycle assume tT=2ns.
tasc < tcr(min) at normal cycle or any condition at
Block write cycle assume tT=2ns.

m 1 EnTnAaRnAn
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DEVICE OPERATION

The KM4216C/V256 contains 4,194,304 memory loca-
tions. Eighteen address bits are required to address a
particular 16 bit word in the memory array. Since the
KM4216C/V256 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 coumn address inputs.

Operation of the KM4216C/V256 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 the beginning of any
KM4216C/V256 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 CAS 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 CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
puise widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by
bringing RAS low, it must not be aborted prior to satis-
fying the minimum RAS and CAS pulse widths. In addi-
tion, a new cycle must not begin until the minimum
RAS precharge time, tRp, has been satisfied. Once a
cycle begins, internal clocks and other circuits within
the KM4216C/V256 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 nor-
mally specified with respect to the falling edge of RAS.
But the access time also depends on the falling edge
of CAS and on the valid column address transition.

if CAS goes low before taco(max) and if the column
address is valid before trRap(max) then tne access time
to valid data is specified by trac. However, if CAS goes
low after trco(max) or the column address becomes
valid after tRaD (max), access is specified by tcac or taa
The KM4216C/V256 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 fo CAS.
The KM4216C/V256 offers an accelerated Fast Page
Mode Cycle by eliminating output disable from CAS
high. '

This is called Extended Data Output (or Hyper Page
mode)

Data output are disabled at WB/WE=low, DT/OE=high
and torr time after RAS and CAS are high. The toFr
time is referenced from the rising edge of RAS or CAS,
whichever occurs laters (See Figure 1). What the out-
put buffer is disabling during DT/OE = high is to use
bank selection in the frame buffer memory using com-
mon /O line. Read, write and read-modify-write cycles
are available during the extended data out mode.

RAS \ /
— Read Read Read Write ,~— Read
m DEHC! . y_
e ] t
T/ E / OCH
toep
L1 1] I
Ao~As Row Col. (&) Col. (BF))@(%Q)@?XC&- ©) Col. (E)
tRAC tcPA—» i !"tOEA
WBL/WEL OEA [**]
WBU/WEU toac 1001 twé /t tcac torr (CAS)
taa toEz 105 |s! DH A torF (RAS)
Wo/DQo~ J - -
wipqy —Hi-z—— A B c Mo i-z— E
] ] ]
Data Out Data In Data Out
Figure 1. Extended Data Output Example
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Byte Write Operation

The KM4216C/V256 has 2 write control pin, WBL/WEL
and WBU/WEU, and offers asynchronous write opera-
tion with lower byte (Wo/DQo~W?7/DQ7) and upper byte
(Ws/DQs~W15/DQ1s). This is called Byte Write opera-
tion. This operation can be performed in RAM write,
Block write, Load Mask register, and Load Color regis-
ter.

New Masked Write Per Bit

The New Masked Write Per Bit cycle is achieved by
maintaining CAS high and WB/WE and DSF low at the
falling edge of RAS. The mask data on the
Wo/DQo~W15/DQ1s 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 and the
mask data is high, data is written into the RAM.

The mask data is valid for only one cycle. 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 low after CAS falling. During the Early or
Late Write cycle, input data through Wo/DQo
~W15/DQ15 must keep the set-up and hold time at the
falling edge of CAS or WB/WE.

If WBLYWEL and WBU/WEU is high at the falling edge
of RAS, no masking operation is performed (see
Figure2, 3). And Iif WBL/WEL is high during CAS low,
write operation of lower byte do not perform and if
WBU/WEU is high, write operation of upper byte do
not execute.

EARLY WRITE

—

LATE WRITE
e Va

\ /S N/

N/

1MS fep| le—s| tMH DSy lesl tOH

KON KL

TT 1
Mask Data Vaild Data-in
L

Lower Byte — Masked Early Write
Upper Byte — Masked Early Write
Valid Data-in —> CAS Falling

WBUWEU \ /
MS |«—»{ fe—»] tMH tos le—»] tDH

Wo/DQo
~W7/DQ7 ~TT T

Mask Data Vaild Data-in
i KIX
~Wi15/DQis

Mask Data Vaild Data-in

S S SN S GOV

Mask Data Vaild Data-in

Lower Byte — Masked Late Write
Upper Byte — Masked Late Write
Valid Data-in — WBX/WEX Falling Earlyer

Figure 2. Byte Write and New Masked Write Cycle Exampie 1. (Early Write & Late Write)

205




KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY
CMOS VIDEO RAM

DEVICE OPERATION (continued)

Load Mask Register(LMR)

The Load Mask Register operation loads the data pre-
sent 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 RAS falling edge and DSF low at the CAS falling
edge.If an LMR is done, the KM4216C/V256 are set to
old masked write mode.

Old Masked Write Per Bit
This mode is enabled through the Load Mask Register

(LMR) cycle. If an LMR is done, all Masked write are Oid

Masked Write Per Bit and the /0 mask data will be pro-
vided by the Mask Data Register (See Figure 4.)

The mask data is applied in the same manner as in
New Masked write Per Bit mode.

Mask 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
KM4216C/V256 initializes in the New Masked write
mode.

EARLY or LATE WRITE

RAS f

EARLY or LATE WRITE

\ e

CAS N S ./
WBLWEL  \ /
WBU/WEU \ _/ AUIAN /
tms le—s] tMH tos toH tos toH
anoo e W N
~W7/DQ7
Mask Data Vaild Data-in Vaild Data-in :
b KOOORLXT
~Wi1s/DQis s
Mask Data Vaild Data-in Mask Data Vaild Data-in
If Early Write If Early Write

Lower Byte —— No Write
Upper Byte — Masked Early Write
Valid Data-in — CAS Falling

If Late Write

Lower Byte — No Write

Upper Byte — Masked Late Write
Valid Data-in — WBU/WEU Falling

Lower Byte — No write
Upper Byte — Early Write
Valid Data-in —> CAS Falling

If Late Write

Lower Byte — No write

Upper Byte — Late Write

Valid Data-in — WBU/WEU Falling

Figure 3. Byte Write and New Masked Write Cycle Example 2.
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Power-u,
CBRg]_' New Mask Mode
New Masked Load Old Masked
CBRR Write ,'-—Mask Register Write
RAS \ /\ / \ __/\
s \____ /N __/ /"
WBLWEL | STCRCCRRIRAN AR /T \
WBU/WEU
psf \_____/ \ / \
WipQi =i -z—D@(/ZXXX SORRRIHC RO R
/
Stored  Mask Data Write Stored Mask Data  Stored Write Stored
Data Register Input Data Register Data Input Data
1 1 1 (1]
1 +——40 0 i—
Lower Oor——12 Lower F—‘L 10—
0 1 1 0
Byte pay S py Byte vy 1
0 1 1 E
1 1 L1 11
1 =0 0 R
1 ——q0t———|0 1 0 1
0 1 1 1 1 0
0 ——0———|0 0 0 0
Upper ] —To——T0 e Upper —0~ ;
Byte 0 — o1 0 Byte 0 0
1 1 0 0 1 1
1 ——0/———|0 1 0 1
}_
0 1 1 1 0
Before After Before After
(New Masked Write Example) (Old Masked Write Example)
Figure 4. New Masked Write Cycle and Old Masked Write Cycle Example
Fast Page Mode

same row address can be accessed. While RAS is held
low to maintain the row address, CAS is cycled to
strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row
addresses for the same page.

The KM4218C/V256 has Fast Page mode capability
provides high speed read, write or read-modify-write
access to all memory locations within a selected row.
In this cycle, read, write, read-modify write, and block
write cycles can be mixed in any order.

In one RAS cycle, 512 word memory cells of the
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Load Color Register(LCR)

A Load Color register cycle is performed by keeping
DSF high on the both falling edges of RAS and CAS.
Color data is loaded in the falling edge of CAS(early
write) or WE(late write) via the Wo/DQo~W7/DQr(Lower
Byte), We/DQs~W15/DQ15 (Upper Byte) pins. This data
is used in Block Write cycles and remains unchanged
until the next Load Color Register Cycle.

Block Write
In a Block write cycle 8 adjacent column locations can
be written simultaneously with the same data, resulting

be written simultaneously with the same data, resuiting
in fast screen fills of the same color.

First, the internal 16-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 per-
formed, each bit of the Color Register is written into 8
adjacent locations of the same row of each corre-
sponding bit plane(16). This result in a total of 128-bits
being written in a single Block write cycle compared to
16-bits in a normal write cycle.

The Block write cycle is performed if DSF is low at the
falling edge of RAS and high at the falling edge of CAS.

-
i —
N E—: —
LU 1 :
mp=noy ﬂ— Col-Reg.7
T U e %
HH <‘\ /
L <1 a 8 — Col-Reg.0
H I 4 J J J_J
[ et B
01 234567 Wo/DQo~W7/DQ7
Col-Reg. 15
L] JJ__ 1
- PN
HH N | /
el - /
H -1 N —=1 /
= H 1 \] i |
" P> ]
P iy Col.-Reg.8
PEh P
B o
8 9 1011121314 15 We/DQs~W15/DQ15
1 Row of 512 Column Mask 170 Mask
RAS — \____ A2~Ao Lower | Upper Column Mask
Wo/DQo~7 Lower Block I/O Mask 000 | Wo/DQo | We/DQs
Ws/DQs~15 Upper Block I/0 Mask 001 W1/DQ1 | We/DQe DQi=1 Column
010 Wa/DQ2 | W10/DQ1o Enable
011 W3/DQ3 | W11/DQ11
CAS ~ N\ 100 W4/DQ4 | W12/DQ12
Ao-A2 Don't Care 101 | Ws/DQs | W1a/DQ13| DQi=0 | Column
Wo/DQo~7 Lower Block Column Select 110 We/DQs | W14/DQia Disable
We/DQs~15 | Upper Block Column Select 111 W2/DQ7 | Wis/DQ1s
Figure 5. Block Write Scheme
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Address Lines: The row address is latched on the
falling edge of RAS.

Since 8 columns are being written at a time, the mini-
mum increment required for the column address is
latched on the falling edge of CAS, the 3 LSBs, Ao, A1,
and A2 are ignored and only bits (A3~Ag) are used to
define the location of the first bit out of the eight to be
written.

Data Lines: On the falling edge of CAS, the data on
the Wo/DQo~W15/DQ1s pins provide column mask
data. That is, for each of the eight bits in all 16 -bits-
planes, writing of Color Register contents can be inhib-
ited. 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 eight, but the second remains

unchanged. Fig. 5 shows the correspondence of each
data line to the column mask bits.

A Masked Block Write cycle is identical to a New/old
Masked Write-Per-bit cycle except that each of the 16-
bit planes being masked is operating on 8 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 RAS. DSF
must be high on the falling edge of CAS. In new mask
mode, Mask data is latched into the device via the
Wo/DQo~W15/DQ15 pins on the falling edge of RAS and
needs to be re-entered for every new RAS cycle. In old
mask mode, 1/0 mask data will be provided by the
Mask Data Register.

(—( 8 Col. Memory Cell of A Row )—\

—
0] [ xIx|xix|x[x]|x][x
1 x|1folxf1]o]x]1
Lo [x|x|x|x|x|x|x[x
Column 1 x]1]olx[1]o]x]1
Mask Data |1 > x|1|ofx|1]0o]|x]1
1 xjijolxifolx]1
10| [xIx|x|x|x|x|x|[x
Lo [xdIxIxIx[x{x|x]|x

t t 1
/O Mask Data [ o0]1]1]o[1[1]o]1]
N S O I
ColorRegister|0|1|0|1]1]0|0|1l
Wo/DQo ~ W7/DQ7

Lower Byte

4M VRAM BW Timing (Early Write)

1

o] |x{x|x|x|x]|x]|x|x

(1T Xj1iolXjt1jo]x]1

10| | x|x|{x|x|x|x]x[x
i x]1lolx]1]ofx]1 X: Unchanged
1 x]1jofxl1|olx]1 Memory Celf

1 x]1lolxf1]ofx]1

1 0 | XXX X[ X[X][X]|X

0 XXX X| X[ X][X]X

= t 1 tt 1

Lolslslolala]o]4]

I S N N . I

Lol1]o[+]1]o]of4]

Ws/DQs ~ Wis/DQ1s

Upper Byte

4M VRAM BW Timing (Late Write)

RS R / ; /
JE I towe
CAS WPB N / \ / WPB \ 7\ va
Enable  iwcs Enable
WELAWEL _ LR A _ N K XX
WBU/WEU '
DT/OE YA SSNSN X toeH 4—4@
tms [+ >|tMH tDs [« [« tpH tms [« tMH tDS|es| [« tDH
Wo/DQo~ 3
Wi1s/DQ1s /0 Address Address 110 Address Address
Mask Mask Mask Mask Mask Mask

Figure 6. Block Write Example and Timing
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Data Output

The KM4216C/V256 has three state output buffer
Controlied by DT/OE and CAS/RAS. If DT/OE is high
when CAS and RAS low, the output state is in high
impedance (High-z). In any cycle, the output goes low
impedance state after tcLz of the first CAS falling edge.
Invalid data may be present at the output duing the
time after tcLz and the valid data appears at the output.
The timing parameter tRAC, tcac and taa specify when
the valid data will be present at the output.

Refresh

The data in the KM4216C/V256 is stored on a tiny
capacitor within each memory cell. Due to leakage the
data may leak off after a period of time. To maintain
data integrity it is necessary to refresh each of the 512
rows every 8 ms. Any operation cycle performed in the
RAM refreshes the 8192 bits selected by the row
addresses or an on-chip refresh address counter.
Either a burst refresh or distributed refresh may be
used. There are several ways to accomplish this.

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

CAS-Before-RAS Refresh: The KM4216C/V256 has
CAS-before-RAS on chip refresh capability that elim-
inates the need for external refresh addresses. If CAS
is held low for the specified set up time (tcsr) before
RAS goes low, the on chip refresh circuitry is enabled.
An internal refresh operatian occurs automatically. 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.

The KM4216C/V256 has 3 type CAS-before-RAS
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 values

CBRN (CBR refresh without reset) is set if DSF high
when WBL/WEL and WBU/WEU is high at the falling
edge of RAS and simply do only refresh operation.
CRRS(CBR Refresh with stop register set) cycle is set
if DSF high when WBL/WEL or WBU/WEU is low and
this mode is to set stop register's value.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the
output by extending the CAS active time and cycling
RAS. The KM4216C/V256 hidden refresh cycle is actu-
ally a CAS-beford-RAS refresh cycle within an extend-
ed read cycle. The refresh row address is the provided
by the on-chip refresh address counter.

Self Refresh (Only KM4216C/V256F): The Self
Refresh is CAS-before-RAS refresh to be used for
longer periods of standby, such as a battery back-up.
The initialization cycle of Self Refresh can be used by
cycle named CBRN, CBRR, CBRS, If RAS is low more
than 100xs at the condition of CBR, Self Refresh func-
tion is accomplished. In this state, the external refresh
address do not need to supply additionally on chip
because the refresh counter on chip gives that
addresses needed to refresh. Please note that the end-
ing point of Self Refresh is when RAS and CAS is high
and tres of Self Refresh is the time reguiring to com-
plete the last refresh of Self Refresh.

Other Refresh Methods : It is also possible to refresh
the KM4216C/V256 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 advanta-
geaus to perform refresh in this manner but in general
ﬁ’/%—only or CAS-before-RAS refresh is the preferred
method.

Mnnmrc
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Table 1. Truth Table for Transfer Operation *: Don't care
RAS Falling Edgd . Transfer Transfer
— — — Function Directi Data Bit
CAS | DT/OE | WB/WE | DSF SE irection ata Bi
H L H L * Read Transfer RAM—SAM 512 x 16
H L H H * Split Read Transfer RAM—SAM 256 x 16
Transfer Operation Split Read Transfer (SRT)

Transfer operation is initiated when DT/OE is low at the
falling edge of RAS. The state of DSF when RAS goes
low is used to select between normal transfer and split
transfer cycle. Each of the transfer cycle is described
in the truth table for transfer operation. (Table 1).

Read Transfer (RT)

The Read Transfer operation is set if DT/OE is low,
WB/ME is high, and DSF is low at the falling edge of
RAS. The row address bits in the read transfer cycle
indicate which sixteen 512 bit DRAM row portions are
transferred to the sixteen SAM data register portions.
The column address bits indicate the start address of
the SAM Registers when SAM data read operation is
performed. If MSB of column address is low during
Read transfer operation, the QSF state will be set low
level and this indicates the start address of SAM regis-
ter is present at lower half of SAM port. (If A8 is high,
QSF will be high and means the start address is in
upper half). Read Transfer may be accomplished 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
calied "Real Time Read Transfer". Noté that the rising
edge of DT/OE must be Synchronized with the rising
edge of SC (tTsi/tTsp) to retain the continuity of serial
read data output. If the transfer 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.

In a graphic system, if data has to be transferred from
DRAM to SAM while in the middle 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 (cetween SC, DT/OE,
RAS and CAS) because the transfer has to occur at the
first rising edge of DT/OE.

The Split Read Transfer cycle elinimates 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. While data is being
serially read from one half of the SAM register, new
RAM data can be transferred to the other 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 executed before
performing a Split Read Transfer to set the state of
QSF. A Split Read Transfer cycle is initiated by keeping
DSF and WB/WE high and DT/OE low at the falling
edge of RAS.

= ungg
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Address: The row address is latched in 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 addrress 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 the SAM address counter reach-
es a split SAM boundary (e.g.255th or 511th bit).
Example of SRT applications are shown in Fig.7
through Fig. 10

The normal usage of Split Read Transfer cycle is
described in Fig.7. When Read Transfer 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 serial-
ly 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 "256+Y0" Tap address instead of
"Yo" is loaded.

The another example of SRT cycle is described in Fig.8
When Serial Read is performed after executing RT and
SRT in succession, the data accessed 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 com-
pleted. Fig. 9 and 10 are the example of abnormal SRT
cycle.

Serial Read (X1 Row Data)

p— L
RAS AT | SRT | SRT i
L 1 1
CAS I ] ; T
L
Ao -As :)@L i i )@( Yo(As = Don't Care) )@( Y1 (As=Don't Care)
¥ T T
| \/ | ‘ |
QsF A\ | \ |
No 255 256+ Y0 - st vy
sc I\ _ _/'\_f\L/_\_/'\_ _ NS\
| I ]
| X1 X2 X3 X4 | X1 X2 X3 Xa. |
| I | ° |
=> »
Sgg | AlB|C|D (255 | vAB~C b 255 |
| |alg|c|p ﬁ 2 1 |afelciof (8] 22 |
st | Sl s | 511 |
I RAM  SAM | RAM  SAM |
| Upper SAM: |- Upper SAM: |
X1 Row Data Full Transfer | Half Transfer (X2 Row Data) | Serial Read (X2 Row Data) |
| Lower SAM: Lower SAM : |

Half Transfer (X2 Row Data)

Figure 7. Split'Read Transfer N:o:;mal Usage (Caset)
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If SRT1 and SRT2 are performed in succession before
accessing the boundary like Fig.9, 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 lower boundary 255th
SC is started from the starting address given by SRT2
cycle. The Fig. 10 indicates that SRT cycle is not per-
formed until Serial Read is completed to the boundary

511, therefore accessed data from 0 address corre-
sponds 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+ tsTs(See
Figure 11.)

A split Read Transfer does not change the direction of
the SAM I/O port.

3

o
=
bl
3

15

X@( Yo (As=Don't Care)

T T
NANC

\o 1 255 | 256+Y0
sC VAWANS
| | N |
l X1 X2 X3 X4 { |
0 0 0
| Als|c|p => | => |
| 255 | | 255 | = 28
, 256 256 256
| Al D [ | —>
| 11| 511 | 511
RAM SAM | SAM | SAM
| . Upper SAM :
X1 Row Data Full Transfer | Upper SAM: » | Upper SAM: Serial Read
|  Half Transfer (X2 Row Data) | No Operation | (X2 Row Data)
| Lower SAM : | Lower SAM : ILower SAM :

No Operation

Serial Read (X1Row Data) No Operation

Figure 8. Split Read Transfer Normal Usage (Case 2)
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RAS RT | SRT1 SRT2
CAS \_/ / _/
Ao ~As D@( 0 | )@( Y1 (As = Don't Care) )@( Yz (As = Don't Caq)

255 | Y2+256

X1 X2 X3 X1 X2 X3 I
T~ 0 o | o
A|B|C u | A(B|C ':> |
| ggg 255 255 255
alelc I AlB 256 | 256
L 511 | ‘—r—|—> s | '::5 "
RAM  SAM RAM SAM SAM
X1 Row Data Full Transfer | Upper SAM H Upper SAM : | Uppe'r SAM :
I Half Transfer (X2 Row ) Half Transfer (X3 Row ) | Serial Read
| Lower SAM : Lower SAM : | (X3Row)
Serial Read (X1 Row) Serial Read (X1 Row) [ Lower SAM :
No Operation

Figure 9. Split Read Transfer Abnormal Usage (Case 1)

RAS RT SRT !

| NO SRT

wm T\ /|

s AVAVAV AN AVAVAN
X1 X2 X3 X1 X2 X3 |
EAE o | .
AlBlc alslc| |A|=>
Ll 255 | 255
Alelc alelc H 256 |
= =L 511 | 511
RAM RAM SAM | SAM
X1 Row Data Full Transfer Upper SAM : | Upper SAM : | Upper SAM
Half Transfer (X2 Row ) | Serial Read (X3 Row) | No Operation
. Lower SAM :
Lower SAM - | Lowersam: Serial Read
Serial Read (X1 Row ) No Operation X1 Row)

Figure 10. Split Read Transfer Abnormal Usage (Case 2)
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QsF X

X

I tsTH | tsts '

S |

I tsTH l tsts

e |

Not

I
Allowed Period Allowed Period

Allowed Period

Not !

Allowed Period Allowed Period

Figure 11. Split Transfer Cycle Limitation Period

Programmabile Split SAM

In split SAM mode, SAM is divided into the lower half
and the upper half.

After the last address of each half SAM(255 or 511) is
accessed, the access will be changed one half of the
SAM to the other half (at the loaded TAP address).

This last address is called Stop Point.

The KM4216C/V256 offers user-programmable Stop
Point. The Stop Points and size of the resulting parti-
tions are shown in Table 2. The Stop Points are set by
performing CBRS cycle. The CBRS cycle's condition is
WBL/WEL or WBU/WEU low, DSF high at the falling
edge of RAS in CBR cycle and the Stop Point is deter-
mined 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 Figure 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 occurs 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. To reset Stop
Point, CBRR cycle must be performed. CBRR is a CBR
cycle with DSF low at the falling edge of RAS. The
CBRR wil take effect immediately; it does not require a
SRT to become active valid.

Table 2. Stop Point Setting Address

Stop Register= Store Address of Serial Access
Use on the Split Transter Cycle
Stop Pointer Set — CBRS Cycle

Number Stop Point Setting Address
of stop Partition
Points/Half As| A7| As| As| A4 A3-Ao
1 (1x256)x2 | x| 1 [ 1] 1] 1 X
2 @2x128)x2 | x| 0| 1] 1] 1 X
4 (4x64) x2 x| 0101 1 X
8 Bx32)x2 | x| 0| 0| 0] 1 X
16 (16x16)x2 | x| O 0O| O| O X
*Other Case=Inhibit
X=Don't Care
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PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

DEVICE OPERATION (Continued)
No Split Transfer
CBRS SRT SRT
mas L/ \ \_/ L/
(001111111) = 2 Stop Point / Half

Ao~ As X127 DOOOCK 1 { 35 OXA e ) 70 SRR e <ss
WBL/WEL A\ > —Y
WBU/WEU \

oT/oE RRORA [ k /
psF _[\ \XT[/ \

sP sp sP
. \QJ\/\WW

:g:’s Previous Value 351XEH .- {381} 382} 383) 70! 71” ~ A127)128] 1201 J251)252 k253 k254 § 255} 4554 456
QsF g \ —
Start Addr.
(351)
0 70 127 255 256 383 455 511
Tap =70
Tap = 455

Figure 12. Programmable Split SAM operation




'PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE
tac
thas tre

_ Vin — B
RAS |, _ Z \

: forr tesn

taco trsH

CAS Vi — teas
CAS \\ [ /

Vi — ¢ L——tm; tasc

ASR 7
traH thaL

le ad
Ag-A ROW
SV R EsS @ COLUMN ADDRESS

I { : — T . f— thon
) RAH ~—=]
werweL v
WBU/WED v, — o
}"Yms' ""YHH_!

e Vi —
Vo —
)¢ trrH
Vin — FSR ___‘
DSF
Vi —

[ . | tosa
Vih — DZO
-n 's T
Vi — b teAC —==f OFF.
Wo/DQo~ tan toez
Wis/DQ1s N -
I— Vou — oz
- OUT OPEN VALID DATA-OQUT }——__
Vo = trac




PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

FAST PAGE MODE READ CYCLE (Extended Data Out)

| trRp
tRasP
— ViH — b
AAS _
Vi | 7
torp csH fe=————tHPC tRSH ———=—
tRcD 1CAS =] [ tCP —amf [=—1CAS e tcp —m] |=—tcas
s M- N\ i/ \ f \
N
ViL — % X 7
t {RAD —=—] tRAL
ASR | ==-{RAD tasc tcan tasc|| tcan tasc || tcaH
[ tRAH I - ]
Vi — ¥ Row ¢ Column ¥ Column f Column Row
Aohe Vi — Address \ Add"ess(A) 7 MdfeSS(B) \Address(c),- Address
|
|
tRcs tRcH I .
RRH
1
WBUWEL ViH —
WBUWEU ViL —
tHs || trHH toeHc twez
moE NAXAXX
DT/OE Vi — w \ --—'(OEP-—\
tFsR [ | tRFH
ViH —
DSF
ViL —
|
toea tcac toac l—-—twsz
tcac tAA ——e=] TAA ] toFF
tAA—a—i t'UpA n ltl:PA
trac DOH OEZ |
Vo — Valid Data (A) plaid 1;__& Valid Data (C) y—
VoL — \Data( )J I
Wo/DQo oLz
~W15/DQi1s v
H —
Open
viL —

m Don’t Care

Pimsung .



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

Truth Table for Write Cycle(1)

RAS ~ CAS | |CAS or WBL{UYWEL(U)
* *2 *3 * *
FUNCTION 1 4 5

WBL/WEL DSF Wi/DQi (3) DSF Wi/DQi

— — 4

(WBU/WEU) (New Mask)
Normal write 1 0 x 0 Write Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No 1/0 Mask) (4) 1 0 X 1 Column Mask
Masked Block Write (4) 0 0 Write Mask 1 Column Mask
Load Mask Data Register (2) 1 1 X 0 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 dia-
gram on the following pages
(2) Old Mask data load
(3) Function table for Old Mask and New Mask

*1 *3
IF — Note
WBL/WEL BU/WEU Wi/DQi
0 0 X Write using mask register data
Yes 0 1 X (Old Mask Data)
LMR 1 0 X
Cycle 1 1 X Non Masked Write
Executed 0 0 Write Write using New Mask Data
No 0 1 Mask Wi/DQi=0 Write Disable
1 0 Wi/DQi=1 Write Enable
1 1 X Non Masked Write
X : Don't Care
(4) Function Table for Block Write Column Mask
Column *5 IF
Address . . . .
A2 Al AO Lower Byte Upper Byte Wi/DQi=0 Wi/DQi=1

0 0 O Wo/DQo Ws/DQs
0o 0 1 W1/DQ1 We/DQsg
0 1 0 W2/DQ2 W10/DQ1o Color Register Data
0o 1 1 W3/DQ3 W11/DQ11 No Change the are Write to the
1.0 O Wa/DQ4 Wi12/DQ12 Internal Data Corresponding Column
1.0 1 Ws/DQs Wi13/DQ13 Address Location
11 0 We/DQe Wi14/DQ14
11 1 W7/DQ7 W1s5/DQ15

ELECTRONICS



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

EARLY WRITE CYCLE

tRe

tRas {RP —e—t
_ ViH — \
RAS ViL — st 7 \

tesH
|—-tcnp-— trRcD tRSH
0

crs Vi - ' \ \\ o 1/ /

tRaD tRaL
task | | tRAH tasc tcan
Aohe ViH — Row 4 Column N
o Vi — Address 4 N Address 4
towL 1
tRwWL.
twsR | |tRwH twes .
- ——e] e tWCH ==
BUWEL ViH — i v ) twr
BUWEU VL — N 7 2
| tThs | | tTHH
—_  VH —
DT/OE Vie —

|_'§n_ tRFH tesc I

S D SIS L5 S SOAONINY

|=e-tpS =i e tDH — et
ViH — §

" e = 200K RN = XXX

“WIS/DQI5 v,

L—out VoL — Open

m Don’t Care

Note : In Block write cycle, only column address As~As are used.

Phimsungg "

FLECTRONICS



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

LATE WRITE CYCLE

tre
tRas tRp —e=—
_ ViH — !S
RAS VL — £ \ —
tcsH
t_lcap-— tRCD tRSH
Vi — f—————tcas /
N Y / _

FiHAD tRAL
tasr | | tRaH ! t
R, ASC CAH
Aos ViH — Row f Column Y
0 Vit — Address Address A
towL
twsr | [ tRwH tRwL——=—
] the twp
i ) (TR
WBUWEU VL — K .

7
tTHS | | tTHH {0EH

fmm—t- tCFH —om]

O |
ViH —
2 *4
DSF ViL — m
r-‘—tps et —mer]
— . 5
Wo/DQo Vi — . 7

~W1s/DQ15 VoH —
—ouT v Open
oL —

m Dont’ Care

Note : In Block write cycle, only column address A3~As are used.

ELFCTRONICS



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

READ-WRITE/READ-MODIFY-WRITE CYCLE

trRwe

tRAS F(Rp—-—
RAS Vi — ,s ‘

ViL —

tcrp tosH
tRcD tRSH:

o - W' s [/ \_

[==—vRAD: tRAL
tasR| | tran tasc 1CAH
Nasidl J

VH — £ Row 3 olumn
AgAg viL — Address A Address
tRWD |——towL

twsr| |tRwH, tcwp tRWL
[l tRCS ] twp

i 0 (KRR RK

BUWEU V)L — X p.a

= X \ A

ViL —

t

|l5SR] [REH | tesC | teFH
A

ViH —
Py, 2 XXX XXX IXIHIIXXXXX
ViL — L

DVIOE

bzc-—-‘
tozo
tRAC 10EA
tms | | tvu e tcaAG —aed [~ 1OED tos tDH
Vi — —— e — i VAVAVAVAVAVAVAVAVAVAVAVAV
wonge ™ v — 3 X3 oz Tors s XXXXXXXHHXXXX
~W15/DQ15 Von — J&
—OUT yo — A Valid
Data-Out

m Don’t Care

Note : In Block write cycle, only column address A3~As are used.

FLFCTRONICS



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

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

tRASP. trp.
- Vi — __,s
viL —
tesH  —— (] t—tRSH———
tcrp
I—u—-_ tRCD tCAS —me] fa—tCP —omf }m—tCAS L——‘CP——- tCAS
— VIH —
CAS Vi — ) / N \ \
e tRAD —emd] t
tasn RAD tasc tCAH tasc | | tcan RAL
= f=——than el —-—1 tasc
ViH — Row Column Col
tgcs '__IRCH
twes
WBLWEL  ViH — \\—“‘
WBUWEU Vo — 1
THH
T ]
| oo
Vi _ FSR | |tRFH FSC | JtoFH
ost v KOO0 QK
T ] !
toea teac ]
tcac I b
taa - tcpa—o—t
Vo tRAC DOH
——OUuT - i )
Wo/Dao VoL _ Valid Data (A) o3[ on
~W15/DQ15|N Vi — o Valid Data (B) alid X,
viL — pen kDatain 4

m Don't Care

FLFCTRONICS



KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY

CMOS VIDEO RAM

FAST PAGE MODE EARLY WRITE CYCLE

VoH —

Vin

RAS ViL

ViH

CAS ViL

ViH

Ac-Ag Vi

WBLWEL Vi

WBUWEU Vi

— ViH

DBTIOE Vi

ViH

DSF ViL

—N Vi

Wo/DQo Vi

~W1s/DQ15

L—ouT vg, —

tRASP 1RP
)
t tcsH tHPC tRs
CAP, tRCD: tcas b tCP —a] Jme— tCAS | frm—tCP—ed] fme— tCAG —={
A A\ / A N (7 \
tASR '_:“AD"’ tasc toan tasc | | tcan oo | Ticam (RAL
= r-—' RAH }———
ow Column Column Column Row
Address Address Address \__Address Address
fws| ftawk towL—— ‘ towe towe
" WP [——""twp twp
! N WCS (WCH A twes WCH \_twcs WeH
tTHg! | tTHH
FSR | [tRFH tesc terH trsc | [ torn tesc || terH
=1 =1
N &
. tps || toH s || ton
MS = tMH tps toH =1~
R . . . N NV NN NNNNNNNNS
2 0. SIS SO0y SR Y000 SRS NSNSV,

Note : In Block write cycle, only column address As~As are used.

m Don't Care

S s uieg

LECTRONICS
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KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY

CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP tRp
Vi . —
RAS N
i — X 7
test tHPRWC ————e==1 tRSH
tcrp
tRCD teas——] tcp —-—lCAs—-ﬁ toP =t tee— tops—r]
e Vi — X b
CAS f \
ViL — _/ \\. ? Et .‘? ﬁ
1RAD | tRAL
RAD —— tasc tcaH tasc || tcan tasc || tcan
tASR F... tRAH k———- el et ]
A ViH — Row 7 Column Y Column 7~ Column Row
Aohs L — Address Address X _Address Address Address
tRwD
1CWL-ﬂ e towL p— =—tewL
twsn| | trw tawp twp AwD— [typl -—j AND twp
tcwp tewp fcwb
WBLUWEL Vi — 1 / 1‘
WBU/WEU ViL — X
i
trHs | | trHH
L }
moe o = X |\
L —
‘isf_ tRFH trsc tcFH trsc | flterH trsci || torn
DSF v 2 % X % 4
vii — \9 | | fi 3
f=—-tRAC L] T ~—10s tAA _T l—tpS I—~tAA - tos
tcac 'ﬁ tcac teac ton
tms | | tmn toea ; ton tOEA toEa
toep toED t toep t
Vih — X =X Y n
— o0 : : )
Wo/DQo
~W15/DQ1s toez | toez toEz
l VoH — L J!- L
VoL — AT 3 -
Valid Out Valid Out Valid Out

Note : In Block write cycle, only column address A3~As are used.

m Don't care

s v

ELECTRONICS
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PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

tras

terp trrc terp
—_— Vih —
CAS

Vi T

3
ol
=l
S
=l

tasr tran 1SR IP— tRAH
WBL/WEL Vin =
WBUAED Yo T trHs trum ITHS
/68 Vi = KOOOROVOOOOVX) f —
meE 0K QLX)
tFSR tRFH tFsR
Vi — [~=~—tRFH ——f
DSF v — 7 X -(%&
Wo/DQo Von — OPEN

~W1s/DQis VoL —

m DON'T CARE

ELECTRONICS



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

tre tre

1
tras trp tras il
Vin — B ]
o \ \ 1\
"~ terp

= trcp ——=T=—trsn—= ~—tcHr
—— Vi — y
A5 vm \
R =—tRAD — \

tasr tRAH traL
= tcan
Vin ~ 7 ROW COLUMN y
Avhe Vi KEADDRESS N ADDRESS
tasc o]
l

WBL/WEL Vin — I X
o, e ] LXK
ﬁH—S‘ ‘—-ItTHH rtnorc*

BT/0E Vin —
Vie — /
~—————eetl 1 tFSR | |tRFH ] J | ]
Vi —
DSF
Vi 3 ¢
|——" tOFF(CAS)
— toez toea JtOFF(RAS)
oFF=1 tcac et toez
Wo-DQo Von — —e|
~W1s/DQ1s N = VALID DATA-OUT ﬁE__
VoL = e CIAA
f———trac———=]

m Don’t Care




KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY
CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH CYCLE

Ag-Ag

Wo/DQo ~
Wi1s/DQ1s

frer———— tRP ]

1
RP

ViH —
ViL — / r=—1RPC

=

ViH

_/

ViL =

\{C]

Vi

~X000000K

-l{ﬁ

touR

L
tasr

tRAH

Cc

VIH
Vi

XX

twsR RWH

A

|

Viy —
ViL —

Vin —
ViL —

tFSR

RFH

XXOOOOOOUIHOHIOHKKKKNX

OFF

VOH —

VoL— 3

N7

Open

x‘} Don't Care

CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE

FUNGTION CODE LOGIC STATES

A B o]
CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) CBRR X 0 X
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 0 1 STOP Address
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 1 1 X

m .
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PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

CAS-BEFORE-RAS SELF REFRESH CYCLE

- tRP—————=] tRP:

ViH —

s / \_
ViL tRPC

tosm [~——"trPC
[=—tcHs .
— ViH —
CAS H
ViL — I -
torF

Wo/DQo  VoH — :\L
~Wi1s5/DQ15 v —

m Don't Care

*CBR SELF REFRESH CYCLE IS APPLICABLE WITH CBRR, CBRS, OR CBRN CYCLE




KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY

CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

f—1trp
Ve =" 3 tras
RAS ViL —
f—‘tcsn p—— towg ———— torr— tasH
CAS ‘\//IH : S tcas / 7
.thR tRFH v —-' tRAL
= tcan
Ao~As \\//'” - COLUMN ADDRESS
L —
Vin — y
AN NGB
tRRH
tan
READ CYCLE trcs IR trcH
WELWEL Vi
WBUWEU Vv, — tron
toea
DTIOE \CH -
L —
l’—— torr
= torz toez —=—
Von —
Wo/DQo OH
~Wis/DQis Vo _ OPEN VALID DATA-OUT E——
)
¢
WRITE CYCLE twsr t.Rlvf tC::L
twes
WBUWEU Vi — 4 P
DT/OE ‘\’/'” -
L —
tms tMH th i——twﬁ
Wo/DQo Vin — TN MASK i
. tewe ——-—l
READ-MODIFY-WRITE CYCLE ) -
twsk ILF!’_H r— t;awnt f—— tRwL
cwp twe
e . R
WBUWEU vy, — . CAC y
AA
-
toea
le -
oTIoE ViL — / toen
toac to tos for
tez ™
Wo/DQo Von — Ry
~Wis/DQ1s | vy, _ {r
s -.t!i VALID DATA-OUT —
Vin — MASK vvvvvvvvvvvvvvvaVVVve VALID
v oxtarn KRR, o

m DON'T CARE

0 1 v
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PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

READ TRANSFER CYCLE

tre
r; tras tre
_— Viy - > 2 p
RAS Ve — \L [ \_—
tcre tesn
taco ?RISH
&S Viu — —/l \ tcas / / \
Ve — 3 I
1 _tase tRan :RAD tasc tcmtﬂi— L
PV ROW 7 XXX
s m s sooress GBS
Ao-Ag: TAP
twsh tRwH
WEDWEL VT
WBUWEU v, — l
trre
P—trp L
trs trem -
oroe T XX 1 ¢ (XXX XXX
T ' B
taso - ‘i
Vi — irsr taer
DSF
Vi —
torr toso
trso
WoDQo~  Von = X
Wis/DQ1s VoL — F_t t
TSD— L'— SCC
| |tsms tsce tsc tsce
sc \\//'“ N /‘ \ INHIBIT RISING TRANSIENT /J_ i
(9 -
trap tsca tson-
SQo~SQ1s5 Vo = Vatid Data-Out X | Valid Data-Out
vor = T —
I_]___. tné: LCQD’
asF o T X‘ TAP MSB (A8)
Voo — -

Note: SE=V, m Don't Care

PSamsunig -



PRELIMINARY
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

tRe
tRag—————————emf |——1tRP
= T e F N
o — (osH tRSH
Vih — y  — AI—-—
e B [ N S 7 B
fe—amf [ ASC |y =tcan "= RAL—
ViH — AT AV AV YAV AV AV AV A A AV aY YAV AV aAVaVaVaVAVAVAVAVAV VAV VAVAV.
e T sovnees KX S8bscee A EROOATY
S el
EL ViH
R X XK XY
tCTH =] |e———tTRP
/o REXEXEXEINNK
Vih — tesR | [tRFH
DSF i
toFF I
Wo/DQo Von — L
~W1s/DQ1s VoL — i'4
tsce p———tscc—=4
tsc tscp frsL trsp tscp | | _4eo tscp
ViH —
° w_/ N\ N_J /\_ZLSZ\
| e tsch—m tsoH P | e tscamem] tson
SQo~SQ1s ://2: : x Valid Data-Out Valid Data-O\L:K Valid Data-Out X: Valid Data-Out X Valid Data-Out (
[
Previous Row Data —.%_ New Row Data
QSF \CZ: : 7 TAP MSB (As)

Note: SE=V,

m Don't Care




KM4216C256/L/F, KM42

PRELIMINARY

16V256/L/F CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

— \ lms———'—J -
=07 X b/ —
i — tra0 — traL ———————
=L 7N T
tasr tRAH ta _(_:?__ e tosm
- wobfies )OO Rt IESOGKSEXIEEIIE
o , . _ _ ] ‘ ﬂ*‘_‘ Ag: Don’t Care .
WBU/WEU Vi — A’mmm /
T R | [ IR R
Viy Y Y VY YY XYY Y YVYYVYYY Y XYY YYYYYYYVYYVYY
S e NGOG IEIEK
(ge‘sé) (n+256) (n:—+2.;>7)
SC
SQo~5Qus \\I,(z: : (2;3) (g;;) (nﬂ[]256) X x (5153) >< I(é??) ><
QSF \\;:L X 7/

Note: SE=V_

O
Z Low SAM 0~255

Upper SAM 256~511

Dont’ Care
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KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY
CMOS VIDEO RAM

SERIAL READ CYCLE (SE=ViL)

— V)
RAS "
VlL
—_———— V\H
DT/OE
VIL
Vin
SC
Vic
Vou
SQo~SQ1s
Vo

|

—

tris i

Note: SE=V,_

SERIAL READ CYCLE (SE Controlled Outputs)

X XX 0
XXX XL
tsce tscc tsoe ———=t——tscc tsce
tsc tsc tsc tsc tsc
tsce tscp tscp tscp tscp
/ n-2 n-1 n / n+1 / n+2 \
x
tsce tsca tsca tsca tsca tsca
tsonH tson tsom tsoH tson
x VALID 7 VALID VALID VALID VALID VALID
DATA-OUT DATA-OUT DATA-OUT 4 DATA-OUT \ DATA-OUT DATA-QUT
n-2 n-1 n n+1 n+2

— Vi — 3
RAS X
VIL -
trus trhH
——— Vu -
TR OO
Vi — A‘A‘A‘A’A‘A’A‘A’A’A‘A‘A‘A‘A‘A‘A’A‘IA‘A‘A‘A‘:'
tsce tsce tsce tsce tscc
tsc tsc tsc tsc tsc
Vih — y \
s¢ v, _ n-3 n-2 Zn—1 \ r n \‘ n+1 x n+2
t
tscp tsce N sep tsce tscp tsce
'SEP
— Vi —
> / \
Vi —
tsca tsca tsca tsca
tson tsez tsEa tson tson
Vou VALID VALID VALID VALID VALID
SQo~SQis Voo — >< DATA-OUT _/\ DATA-OUT OPEN DATA-OUT _J\ DATA-OUT DATA-QUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don't Care
324
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KM4216C256/L/F, KM4216V256/L/F

PRELIMINARY

CMOS VIDEO RAM

PACKAGE DIMENSIONS

64 Pin Plastic Shrink Small Out Line Package

25.98

26.08

HAAARABAAAAARARAAAAAAAARARAAAAARA

(o}

O

11.38
11.48

HHHBHHHHHHHEEHEEHHHHHHH A HHEEH

Units: Millimeters

«© |
3% 32
Nl WM
Sl @le
—

2.65

I 275

3.0 MAX

HAARARAHAARA]

0.565
fe——
0.665

0.30
0.40

—{ ez o

70(64) Pin Plastic Thin Small Out Line Package (Type Il Forward)

23.39

0.40

0.60

11.56
11.96

2359
BER0BHAAAA8HAHA BEAAAAARAARAAAAR
o)
BHHHHHHHHEHHHHEE HHoHEHEHHEHEERHE
0.90
1.10
\
rﬂ_ﬂﬂ_ﬂ_ﬂ_ﬂﬂ.ﬂﬂﬂﬂﬂ. _
0.20
0.695TYP _" ‘ 0.40 _'l 0.65TYP

ELECTRONICS
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

256K X 16 Bit CMOS Video RAM

FEATURES

« Dual port Architecture
256K x 16 bits RAM port
512 x 16 bits SAM port

» Performance range:

Speed | . -70 -80

Parameter

RAM access time (trRac) 60ns | 70ns | 80ns
RAM access time {tcac) 15ns | 20ns | 20ns
RAM cycle time (trc) 110ns | 130ns | 150ns

RAM page | KM4216C257 | 40ns | 45ns | 50ns

cycle (trc) | KM4216V257 | 40ns | 45ns | 50ns
SAM access time(tsca) 15ns | 17ns | 20ns
SAM cycle time (tscc) 18ns | 20ns | 25ns

RAM active| KM4216C257 | 120mA | 110mA | 100mA

current KM4216V257 | 110mA | 100mA | 90mA

current KM4216V257 | 40mA | 35mA | 30mA

- Fast Page Mode

- RAM Read, Write, Read-Modify-Write

« Serial Read (SR)

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

« Split Read Transfer with Stop Operation (SRT)

- 2 CAS Byte/Word Read/Write Operation

« 8 Column Block Write (BW) and Write-per-Bit
with Masking Operation (New and Old Mask)

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

« Common Data I/0 Using three state RAM Output
control

< All Inputs and Outputs TTL Compatible

«» Refresh: 512 Cycle/8ms

« Single + 5V-+10% Supply Voltage (KM4216C257)

« Single + 3.3V+10% Supply Voltage (KM4216V257)

« Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch)

« Plastic 70-pin 400mil TSOP 11(0.65mm pin pitch)
(Forward and Reverse Type)

« Device Options
-. Low Power Dissipation

« Part Marking

Extended CBR Refresh {64ms) L
~-. Low Low Power Dissipation
Self Refresh (128ms) F

+ Low Vee(3.3V) Part Name: KM4216V257

GENERAL DESCRIPTION

The Samsung KM4216C/V257 is a CMOS 256K x 16 bit
Dual Port DRAM. It consists of a 256K x 16 dynamic
random access memory (RAM) port and 512 x 16 static
serial access memory (SAM) port. The RAM and SAM
ports operate asynchronously except during data trans-
fer between the ports. )

The RAM array consists of 512 bit rows of 8192 bits.

It operates like a conventional 256K x 16 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, 2 CAS Byte/word
Read/write operation and Block Write capabilities.

The SAM port consists of sixteen 512 bit high speed
shift registers that are connected to the RAM array
through a €192 bit data transfer gate The SAM port has
serial read capability.

Data may be internally transferred from the RAM to
SAM ports using read, and programmable (Stop
Register) Split Transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM4216C/V257 supports RAS-only,
Hidden, and CAS-before-RAS refresh for the RAM port.
The SAM port does not require refresh. -

All inputs and 1/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.

Pin Name Pin Function
SC Serial Clock
SQo-SQ1s Serial Data Output
DT/OE Data Transfer/Output Enable
CASL, Column Address Strobe
CASU (Lower /Upper)
RAS Row Address Strobe
WB/WE Write Per Bit/Write Enable
Wo/DQo-W15/DQ15 Data Write Mask/Input/Output
SE Serial Enable
Ao-As Address Inputs
DSF Special Function Control
vee KM4216C257 | Power (+5V)

KM4216V257 | Power (+3.3V)

Vss -Ground
QSF Special Flag Out
N.C No Connection

s ugg

ELECTRONICS

326



KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

PIN CONFIGURATION (rop viEWS)

- KM4216C/V257G/GL/GF

vece
DT/OE
VSs
SQ0
wonqo [5]
sQ1 [8]
wi1/DQ1 [7]
vee [8]
sQ2 [9]
w2/DQ2 g
sqs [1
wa/na3 [12]
vss [13]
sQ4 [14]
Ww4/DQ4 [15)]

57

5]
56
[55]
[54]
o
=
[51]
50
[49]
28]
[47]
26
ﬁi
[74]
[43]
27]
[41]
[40]
[59]
28]
[57]
B
351
[32]
[33]

« KM4216C/V257T/TL/TF

vee [1] o [70] sC
DT/OE [2] ) [69] SE
vss [3] [68] vSs
sQo [4] [67] sQ15
wo/DQo [ 5 ] [66] W15/DQ15
st [6] 65] SQ14
wi1/0Q1 [7] 64] W14/DQ14
vce [8] 63] vCC
sa2 [g] [62] sa13
w2/DQ2 [10] [61] w13/DQ13
sa3 [i1} [60] sQ12
w3/DQ3 [12] [59] wiz2/DQ12
vss [13] [58] vss
sa4 [14] [57] sat11
w4/DQa [15] [56] w11/DQ11
sQs5 [16} [55] sQ10
FORWARD
ws/DQ5 [20] [51] wio/bQio
vee [21] 501 vee
sQ6 [22 [49] sQo
w6/DQ6 [23 [48] wa/DQ9
sQ7 [47] sas
w7/DQ7 [25] [46] ws/DQ8
vss [26] [45] vss
CASL [27] [44] DsF
WB/WE [28] [43] NC
RAS [42] CASU
A8 [41] QsF
A7 [20] A0
A6 [39] A1
A5 [38] A2
A4 [37] A3
vce [36] vss

SC

SE

Vvss

SQ15
W15/DQ15
SQi4
W14/DQ14
vCC

SQ13
W13/DQ13
8Q12
W12/DQ12
Vvss

sQt
W11/DQ11
sQ10
W10/DQ10
VCC

8Q9
Wo/DQ9
sQ8
we/DQs
VSS

DSF

NC

CASU
QSF

A0

Al

A2

A3

Vvss

+ KM4216C/V257R/RL/RF

SC vce
SE DT/0E
VSS [3] VSS
sQ15 [7] Qo
W15/DQ15 [5] W0/DQ0
sQt4 [6] sQ1
W14/DQ14 [7] W1/DQ1
VCC [8] VCC
$Q13 [9] sQ2
W13/DQ13 [10] w2/DQ2
$Q12 [i1] Slet]
w12/DQ12 [12] w3/DQ3
VSS E VSS
sQ11 [13] sSQ4
W11/DQ11 [15] W4/DQ4
SQ10 [7g] SQ5
REVERSE
w10/DQ10 [20] W5/DQ5
vce 21 Vele}
$Q9 [37] sQs6
wo/DQ8 [23] W6/DQ6
SQ8 [24] sa7
W8/DQ8 [25] w7/DQ7
VvSS [28] VsS
DSF CASC
NC WB/WE
CASU [29] RAS
QsF A8
A0 A7
At A6
A2 A5
A3 A4
vSS Velo]
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FUNCTIONAL BLOCK DIAGRAM

—
Z
)
C
3
8 .
Wo/DQo T COLOR 16| BLOCK
- m | ¢~{ REGISTER WRITE
. (16 BIM) CONTROL
: 8 8 SQo
= @ o '
W1s/DQ1s 2| || oomask | | NEwMAsk WRITE cs '
= (16 BIT) (16 BIT) CONTROL o ; '
g om '
2l ] 5.
m ’ = SQ1s
ol
—
RS . HANSFER CONTROL}=—
WB/WE z
“ST/OE p4
DT/OE Z
CASL o w
CASL uf 256 | = |256|2 @
CASU 5 o X 16 x16| O T
DSF ElmE S AER
sC o € = B
> b Z | 512 3
SE Z | x16 512x512%x16 L——
— % CELL ARRAY o |
8 256 | = |256|9 @
S x16| = [x16|Q T
o 5 § =
2 3
| D |
R 51216
ROW DECODER I SERIAL
ADDRESS QSF ) QSF
STOP REGISTER
COLUMN ADDRESS ROW ADDRESS
BUFFER (9 BIT) BUFFER (@BIT) [ l REFRESH COUNTER
Ao~As
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FUNCTION TRUTH TABLE
Mnemonic __ ;RTS_—\: CAS'\ _Address | DQilnput _ Register Function
Code CAS| DT/OE| WE | DSF| DSF | RAS | CAS | RAS | CAS/WE | Mask | Color
CBRS 0 X 0 1 - Stop - X - - - | CBR Refresh/ Stop
(Note 1.3) (Noted) (No reset)
CBRN 0 X 1 1 - X - X - - - CBR Refresh
(Note 1) (No reset)
CBRR 0 X X 0 - X - X - - - CBR Refresh
(Note 1) (Option reset)
ROR 1 1 X 0 - ROW - X - - - RAS-only Refresh
RT 1 0 1 0 X ROW | Tap X X - - Read Transfer
SRT 1 0 1 1 X ROW | Tap X X - - Split Read Transfer
RWM 1 1 o o0 ROW | Col. | WM Data Use - | Masked write
(New/Old Mask)
BWM 1 1 0| o0 1 ROW | Col. | WMj| Column Use Use | Masked Block Write
Mask (New/Old Mask)
RW 1 1 1 0 0 ROW | Col. | x Data - - | Read or Write
(Notes)
BW 1 1 1 0 1 ROW | Col. | x Column - Use | Block Write
| Mask
LMR 1 1 1 1 0 ROW X X WMi Load - Load (Old) Mask
(Note 2) {Note7) (Noteb) Register set Cycle
LCR 1 1 1 1 1 ROW X X Color Load | Load Color Register
(Note7)

X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15)
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, RWM and BWM use old mask. (Use CBRR reset to new mask, CBRS or CBRN to perform CAS-
before-RAS refresh while using Old mask)

(3) After CBRS Cycle, SRT use STOP Register as a boundary address.

(4) Stop defines the column on which shift out moves to the other half of the SAM.

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle.

(6) In the case of read cycle, DSF is don't care

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired.
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KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*
Rating
Item Unit
Symbol KM4216C257 KM4216V257 "
Voltage on Any Pin Relative to Vss VIN, VouT -1to +7.0 -0.5 to Vcc+0.5 \"
Voltage on Supply Relative to Vss Vce -1to +7.0 -0.5t0 +4.6 \
Storage Temperature Tstg -55 to + 150 55 to +150 °C
Power Dissipation Pp 1 0.6 w
Short Circuit Output Current los 50 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=0to 70°C)

KM4216C257 KM4216V257
Item Symbol - Unit
Min Typ Max Min Typ Max
Supply Voltage Vce 45 5.0 5.5 3.0 3.3 3.6 \
Ground Vss 0 0 0 0 0 0 v
Input High Voltage ViH 2.4 - Veo+1V 2.0 Vee+0.3 \
Input Low Voltage viL -1.0 - 0.8 -0.3 0.8 v
lNPUT/ OUTPUT CURRENT(Recommended operating conditions unless otherwise noted.)
Item Symbol Min Max Unit
Input Leakage Current (Any Input 0 <VIN<Vcc+0.5(0.3*1)
all other pins not under test=0 volts). - -10 10 HA
Output Leakage Current (Data out is disabled, _
oV<Vout<Vcc) lot 10 10 rA
Output High Voltage Level VoH 24 . - v
(RAM IoH=-2mA, SAM loH=-2mA)
Output Low Voltage Level VoL - 0.4 Vv
(RAM loL=2mA, SAM loL=2mA)
Note) *1 : KM4216V257
CAPACITANCE (vcc=5v, f=1MHz, Ta=25°C)
Item Symbol Min Max Unit
Input Capacitance (Ao~As) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cinz 2 7 pF
Input/Output Capacitance (Wo/DQo~W1s/DQ15) Coé 2 7 pF
Output Capacitance (SQo~SQ1s, QSF) Csa 2 7 pF
330
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KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless other wise noted)

KM4216C257 KM4216V257
Parameter (RAM Port) SAM port | Symbol —¢ 7 ) o K 3 | unit

Operating Current*1 Standby*4 | Icci 120 110 100 110 100 90 mA
(RAS and CAS cycling @ trRc=min) Active lcc1A 160 | 145 | 130 | 140 | 125 | 110 | mA
Standby Current Standby*4 | Icc2 10 10 10 10 10 10 mA
(RAS, CAS, DT/OE, WB/WE=VH Active Icc2A 50 45 40 40 35 30 | mA
DSF=ViL) Standby*4 | Icc2C*2 200 200 200 200 200 200 rA

Standby*4 | lcc2C*3 | 150 | 150 | 150 | 150 | 150 | 150 uA
RAS Only Refresh Current*1 Standby*4 | Icc3 120 110 | 100 | 110 | 100 90 mA
(CAS-ViH, RAS cycling @trc=min Active IccaA 160 145 | 130 | 140 | 125 | 110 mA
Fast Page Mode Current*1 Standby*4 | Iccs 110 100 90 100 90 80 mA
(RAS=ViL, CAS Cyciing @trc=min Active IccsA 150 135 120 .| 130 115 110 mA
CAS Before-RAS Refresh Current*1 | Standby*4 | Iccs 120 110 | 100 110 100 90 mA
(RAS and CAS Cycling @trc=min Active lccsA 160 | 145 | 130 | 140 | 125 | 110 | mA
Data Transfer Current *1 Standby*4 | Icce 140 130 | 120 130 120 110 mA
(RAS and CAS Cycling @trc=min) Active IcceA 180 165 150 160 145 130 mA
Block Write Cycle Current *1 Standby*4 | lccr “120 110 | 100 110 100 90 mA
(RAS and CAS Cycling @trc=min) Active lcc7A 160 | 145 | 130 | 140 | 125 | 110 | mA
Color Register Load Current *1 Standby*4 | Iccs 110 90 80 90 80 70 mA
(RAS and CAS Cycling @trc=min) Active IcceA 140 | 125 | 110 | 120 | 105 | 90 mA
Battery Back Up Current *2
CAS=CAS Before RAS Refresh
Cycling or <ViL Standby*4 | Iccs 300 300 300 300 300 300 #A
RAS=tras(min) to 1#s
trc=125 us (64ms for 512 rows)
DT/OE, WB/WE, DSF>VH or<ViL
Self Refresh Current *3
RAS,CAS <0.2V(128ms for 512 rows)
DT/OE, WB/WE, Ao~As, DSF>Vcc - | Standby*4 | Iccto 250 | 250 | 250 | 250 | 250 | 250 | A
0.2v or<0.2V
DQ0~15=Vec-0.2V, 0.2V or OPEN

Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the
output open, Icc is specified as average current.
In lcer, lecs, Iecs, Iccz, Iccs, adress transition should be changed only once while RAS=VIL.
In lccs, Address transition should be changed only once while CAS=ViH
*2 KM4216C257L only : ViH>Vcc-0.2V, ViL<0.2V
*3 KM4216C257F only : VIH >Vce -0.2V, VIL< 0.2V,
*4 SAM standby condition : SE>ViH, SC < ViLor > ViL
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AC CHARACTERISTICS (0°Cc<Ta<70°C, KM4216C257 : Veo=5.0V+10%, KM4216V257 : 3.3V-+10%,)

-6 -7 -8

Parameter Symbol Min] Max | Min| Max | Min| Max Unit | Notes
Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time trRwe | 155 185 200 ns
Fast page mode cycle time trc 40 45 50 ns
Fast page mode read-modify-write cycle time | trrRwc | 80 85 90 ns
Access time from RAS tRAC 60 70 80 | ns
Access time from CAS tcac 15 20 20 | ns | 35,11
Access time from column address taa 30 35 40 | ns | 3,56
Access time from CAS precharge tcPa 35 40 45 | ns 3,11
CAS to output in Low-Z toz 3 3 ns 3
Output buffer turn-off delay toFF 0 15 0 15 0 15| ns 3
Transition time(rise and fall) tr 2 50 2 50 2 50 ns 7
RAS precharge time trP 40 50 60 ns 2
RAS pulse width tRAS 60 10K | 70 10K | 80| 10K | ns
RAS pulse width (fast page mode) trRasP | 60| 100K | 70| 100K | 80| 100K | ns
RAS hold time tRSH 15 20 20 ns
CAS hold time tcsH | 60 70 80 ns
CAS pulse width tcas 15 10K | 20 10K | 20 10K | ns
RAS to CAS delay time trRcD 20 45 | 20 50 | 20 60 | ns 5
RAS to column address delay time trAD 15 30 15 35| 15 40 | ns 11
CAS to RAS precharge time tcrpP 5 5 5 ns
CAS precharge time(C-B-R counter test cycle) | tcpT 20 25 30 ns
CAS precharge time (fast page mode) tcp 10 10 10 ns 17
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns 16
Column address hold time - tcaH 10 12 15 ns 16
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time trcs 0 ns
Read command hold referenced to CAS trRCH ns
Read command hold referenced to RAS tRRH 0 0 ns 9
Write command hold time tweH 10 10 15 ns
Write command pulse width twe |- 10 10 15 ns
Write command to RAS lead time tRWL 15 20 20 ns
Write command to CAS lead time towe | 15 20 20 ns 19
Data set-up time tos 0 0 0 ns 10
Data hold time tOH 10 12 15 ns 10

s uvig
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AC CHARACTERISTICS (Continued)

-6 -7 -8

Parameter Symbol Min| Max | Min| Max | Min| Max Unit | Notes
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay tewp | 40 45 45 ns | 818
RAS to WE delay tawo | 85 95 105 ns 8
Column address to WE delay time tawp 50 55 60 ns 8
CAS set-up time (C-B-R refresh) tcsh 10 10 10 ns 20
CAS hold time (C-B-R refresh) tcr | 10 10 10 ns 21
RAS precharge to CAS hold time tRPC 10 10 10 ns
RAS hold time referenced to OE tROH 15 20 20 ns
Access time from output enable toEA 15 20 20 ns
Output 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 tozo 0 0 0 ns
Refresh period (512 cycle) tREF 8 8 8| ms
WB set-up time twsr 0 0 0 ns
WB hold time tRWH 10 10 15 ns
DSF set-up time referenced to RAS tFsR 0 0 0 ns
DSF hold time referenced to RAS tRFH 10 10 15 ns
DSF set-up time referenced to CAS trsc 0 0 0 ns
DSF hold time referenced to CAS tcrH 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 10 10 15 ns
RAS pulse width (C-B-R self refresh) trass | 100 100 100 “s 15
RAS precharge time (C-B-R self refresh) trrs | 110 130 150 ns 15
CAS hold time (C-B- self refresh) tcHs 0 0 0 ns 15
DT high set-up time tThs 0 0 0 ns
DT high hold time tTHH 10 10 15 ns
DT low set-up time trs 0 0 0 ns
DT low hold time tTLH 10 10 15 ns
DT low hold referenced to RAS
(real time read transfer) thrH 0 &0 65 ns
DT low hold referenced to CAS
(real time read transfer) ter 18 20 2 ns
DT low hold referenced to column address ns
(real time read transfer) tATH 20 % %
DT precharge time e 20 20 20 ns
RAS 1o first SC delay (read transfer) tRsD | 60 70 80 ns
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AC CHARACTERISTICS (Continued)
| -6 -7 -8
Parameter Symbol Min | Max | Min | Max |Min| Max Unit | Notes |
CAS to first SC delay (read transfer) tcsp 25 30 40 ns
Col. Address to first SC delay.(read transfer) | tasp 30 35 40 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time (read transfer) TsD 10 10 15 ns
LAST SC to RAS set-up time tsRs 20 20 20 ns
SC cycle time tscc 18 20 25 ns 14
| SC pulse width (SC high time) tsc 5 7 7 ns
SC precharge (SC low time) tscp 5 7 7 ns
Access time from SC tsca 15 17 20| ns 4
Serial output hold time from SC tsoH 5 5 5 ns
Access time from SE tsEA 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
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 trap 70 75 80| ns
CAS-QSF delay time tcap 35 35 40| ns
DT to RAS Prechange time tTRP 40 50 60 ns
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NOTES

1.

10.

11.

12.

An initial pause of 200xs is required after power-
up followed by any 8 RAS 8 SC cycles before
proper device operation is achieved.(DT/OE=High)
if the intenal refresh counter is used a minimum of
8 CAS-before-RAS initialization cycles are
required in stead of 8 RAS cycles.

VIH(min) and ViL{max) are reference levels for mea-
suring 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 siganl transition from OV to 3V for AC timing.
RAM port outputs are measured with a load equiv-
alent to 1TTL load and 50pF.

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

SAM port outputs are measured with a load equiv-
alent to 1TTL load and 30pF.

Dout comparator level:VoH/VoL=2.0/0.8V.
Operation within the trcp(max) limit insures that
trac(max) can be met. The trco(max) is specified
as a reference point only. If tRcD is greater than the
specified trRco(max) limit, then access time is con-
trolled exclusively by tcac.

Assumes that tRcD >trcD(max).

This parameters define the time at which the out-
put achieves the open circuit condition and are
not referenced to VoH or VoL

twcs, tRwp, tcwp and tawp are nonrestrictive oper-
ating 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 tcwp >tcwp(min) and trwp
>trRwp(min) and tawp >tawb(min), then the cycle
is a read-write cycle and the data output will con-
tain the data read from the selected address. If
neither of the above conditions are satisfied, the
condition of the data out is indeterminate.

Either trRcH or tRRH must be satisfied for a read
cycle.

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

Operation within the trap(max) limit insured that
trac(max) can be met. trRaD(max) is specified as a
reference point only. If tRAD is greater than the
specified tRAD(max) limit, then access time is con-
trolled by taa.

Power must be applied to the RAS and DT/OE
input signals to pull them high before or at the
same time as the Vcc supply is turned on.

After power-up, initial status of chip is described
below

13.

Pin or REGISTER STATUS
QSF Hi-Z

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

Stop Register Default Case

Wi/DQi Hi-Z
SAM Port Hi-Z
SDQi Hi-Z
Recommended operating input condition.
24ROV s.ov
()" : KM4216Vv257
oV
t— T T

14.
16.

16.

17.

18.

19.

CASL

CASU

Addr.

WB/WE

20.

21.

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
Assume tT=3ns. ‘

Self refresh parameter (KM4216C/V257F)

512K cycle of burst refresh must be executed
within 8ms before and after self-refresh in order to
meet refresh specification.

tasc, tcaH are referenced to the earlier CAS falling
edge.

tcp is specified from the last CAS rising edge in
tne previous cycle to the first CAS falling edge in
the next cycle

tcwp is referenced to the later CAS falling edge at
word read-modify-write cycle.

tew is specified from WB/WE faliing edge to the
earlier CAS rising edge.

1 N
tasc E ltcan l}: tcp
tewop
tcm%
tcsr is referenced to earlier CAS falling low before

RAS transition low. o
tcHR is referenced to the later CAS rising high after
RAS transition low

RAS — N VAR
CASL y 4
CASU /S
tcsrR ‘—tcun—-l

<P
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DEVICE OPERATION

The KM4216C/V257 contains 4,194,304 memory loca-
tions. Eighteen address bits are required to address a
particular 16 bit word in the memory array. Since the
KM4216C/V257 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 coumn address inputs.

Operation of the KM4216C/V257 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 the beginning of any
KM4216C/V257 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 CAS 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 CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by

bringing RAS low, it must not be aborted prior to satis-
fying the minimum RAS and CAS pulse widths. In addi-
tion, a new cycle must not begin until the minimum
RAS precharge time, trp, has been satisfied. Once a
cycle begins, internal clocks and other circuits within
the KM4216C/V257 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 nor-
mally specified with respect to the falling edge of RAS.
But the access time also depends on the falling edge
of CAS and on the valid column address transition.

If CAS goes low before trRcp(max) and if the column
address is valid before traD(max) then tne access time
to valid data is specified by tracimin). However, if CAS
goes low after tRco(max) or the column address
becomes valid after trRap (max), access is specified by
tcAc or tAa

The KM4216C/V257 has common data 1/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. -
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DEVICE OPERATION (continued)

2CAS Byte/Word Read/Write Operation
The KM4216C/V257 has 2 CAS control pin, CASL and
CASU, and offers asynchronous Read/Write operation
with lower byte (Wo/DQo~W7/DQ7) and upper bybe
(We/DQs~W15/DQ15). This is called 2CAS Byte/Word
Read/Write operation. This operation can be performed
RAM Read in RAM write, Block write, Load Mask regis-
ter, and Load Color register.

New Masked Write Per Bit

The New Masked Write Per Bit cycle is achieved by
maintaining CAS high and WB/WE and DSF low at the
falling edge of RAS. The mask data on the
Wo/DQo~W15/DQ15 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 and the
mask data is high, data is written into the RAM.

The mask data is valid for only one cycle. 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 low after CAS falling. During the Early or
Late Write cycle, input data through Wo/DQo
~W15/DQ15 must keep the set-up and hold time at the
falling edge of CAS or WB/WE.

If WB/WE is high at the falling edge of RAS, no mask-
ing operation is performed (see Figure2, 3). And If
CASL is high during WB/WE low, write operation of
lower byte do not perform and if CASU is high, write
operation of upper byte do not execute.

EARLY WRITE LATE WRITE
s ) /S T ) /
CASL \ / ~_ /
CASU \ / \ /
wewe ~ \_|| / \ / s
tMS |e—»] tMH DS |e—>{ |«—sf IDH tms le—»| tMH DS || toH
b XXX, OO XXX
~W7/DQ7 A®§‘rl TT TT TT X\X
Mask Data Vaild Data-in Mask Data V]aild Data-in
Ll Ll
S D (S0 S IS
~Wi1s5/DQis ><><
Mask Data Vaild Data-in Mask Data Vaild Data-in
Lower Byte —— Masked Early Write Lower Byte — Masked Late Write
Upper Byte — Masked Early Write Upper Byte — Masked Late Write
Valid Data-in — CASL Falling Valid Data-in — WB/WE Falling

Figure 1. Byte Write and New Masked Write Cycle Exampie 1. (Early Write & Late Write)
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Load Mask Register(LMR)

The Load Mask Register operation loads the data pre-
sent 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 RAS falling edge. And DSF low at the CAS falling
edge. If an LMR is done, the KM4216C/V257 are set to
old masked write mode.

Old Masked Write Per Bit
This mode is enabled through the Load Mask Register
(LMR) cycle.If an LMR is done, all Masked write are Old

Masked Write Per Bit and the 1/0 mask data wil be pro-
vided by the Mask Data Register (See Figure 4.)

The mask data is applied in the same manner as in
New Masked write Per Bit mode. ’

Mask 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
KM4216C/V257 Initializes in the New Masked write
mode.

EARLY or LATE WRITE

RAS

EARLY or LATE WRITE

\ /

CASL

CASU '\% /

./

Lower Byte — No Write
Upper Byte — Masked Early Write
Valid Data-in — CASL Falling

If Late Write

Lower Byte — No Write

Upper Byte —— Masked Late Write
Valid Data-in — WB/WE Falling

wewe  \_|| / \_/ NN/
MS [e—s] le—sf tMH tos toH tos toH
oo 7% o XX ILTXH
~W7/DQr i T T 1T 1 I
Mask Data Vaild Data-in Vaild |D[ata-in
|
e XQOOOK KOQOOOS
~Wi1s/DQi1s
Mask Data Vaild Data-in Vaild Data-in
If Early Write If Early Write

Lower Byte — Early Write
Upper Byte — No Write
Valid Data-in — CASL Falling

If Late Write

Lower Byte —— Early write
Upper Byte — No Write
Valid Data-in —> WB/WE Falling

Figure 2. Byte Write and New Masked Write Cycle Example 2.
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Power-
CBFll‘Fg}’ New Mask Mode

1
' New Masked
_\ CBRR /_\ Write
RAS

WBWE  OXCCKRRTN LR

osf \___/ \

Data Register Input
L1
1]
Lower 10
0
Byte —
L1
0
1
L1 ]
1 ——Jo——[0]
L Tl
0 1 }L
Upper 0 Fm— o ——0
o DE
vt Or——760 _—L
1 1 10
1 ——-0 ———_04
LO | 1 L1]

Before
(New Masked Write Example)

wina - z—C RN ORX
Y/ /

Stored  Mask Data Write Stored
Data

|'_M
P
CASL
st ./ \_/

- |l lolo|wjol=

After

Load Old Masked
ask Register /_\ Write

DR RO XX

Mask Data Stored Write Stored
Register Data Input  Data
— e —
1 1 o 0
o] [——{r
———]1 0
Lower | 0] 10] 1 ]
1 0
Byte — — —
4 0 1|0 1
1 1 0] 0 0
1 (1] [0+ 0
Lo] Lif=— (o} 1
0 1}———[o]
1 0 u_ 1
——0 0
Upper |0 | Y —
Byte | L D Sty
0 0 1 0
1 1 0~ 0
—_— 1
| o | 1 o]
L1} 0 L1
Before After

(Old Masked Write Example)

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

Fast Page Mode

The KM4216C/V257 has Fast Page mode capability
provides high speed read, write or read-modify-write
access to all memory locations Within a selected row.
In this cycle, read, write, read-modify write, and block
write cycles can be mixed in any order.

In one RAS cycle, 512 word memory cells of the

same row address can be accessed. While RAS is held
low to maintain the row address, CAS is cycled to
strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row
addresses for the same page.
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Load Color Register(LCR)
A Load Color register cycle is performed by keeping in fast screen fills of the same color.
DSF high on the both falling edges of RAS and CAS. First, the internal 16-bit Color Register must be loaded
Color data is loaded in the falling edge of CAS(early with the data to be written by performing a Load Color
write) or WE(late write) via the Wo/DQo~w7/DQ7(Lower Register(LCR) cycle. When a Block Write cycle is per-
Byte), We/DQs~W15/DQ15 (Upper Byte) pins. This data formed, each bit of the Color Register is written into 8
is used in Block Write cycles and remains unchanged adjacent locations of the same row of each corre-
until the next Load Color Register Cycle. speonding bit plane(16). This result in a total of 128-
bits Written in a single Block write cycle compared to
Block Write 16-bit in a normal write cycle.
In a Block write cycle 8 adjacent column locations can The Block write cycle is performed if DSF is low at the
be written simultaneously with the same data, resulting falling edge of RAS and high at the falling edge of CAS.
: i
=
HH —
E H =
L /J—/i}: );I;ﬂv Col-/Reg.7
I 1 A /
L H ] ) H—< — Col-Reg.o
[ N
- /‘ L_
|N |
01 2345867 Wo/DQo~W7/DQ7
I
= Col-R
= oFFeg. 1
u j = %\—‘ g )4\ n
HH al /
win®l A Vi
ilil AN ij/]/} ’
H L A N < - |
-..— /I\'~I ‘—
P 4 LJ— Col.-Reg.8
M P H
T
8 9 1011121314 15 Ws/DQs~W15/DQ15
1 Row of 512 Column Mask /O Mask
RAS — \__ Az~Ao Lower | Upper Column Mask
Wo/DQo~7 Lower Block I/O Mask 000 | Wo/DQo | We/DQs
Ws/DQs~15 Upper Block I/O Mask 001 W1/DQ1 | We/DQg DQi=1 Column
- 010 W2/DQ2 | W10/DQ1o Enable
CAS — \ 011 | Wa/DQs | W/DQ11
Ao-he Don't Care 100 | WaDQs | Wiz/DQr2
Wo/DQo~7 Lower Block Column Select 101 Ws/DQs | Wia/DQis| DQi=0 Column
Ws/DQs~15 | Upper Block Column Select 110 We/DQs | W14/DQ14 Disable
Figure 4. Block Write Scheme | 111 | W7/DQ7 | Wis/DQ1s
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Address Lines: The row address is latched on the
falling edge of RAS.

Since 8 columns are being written at a time, the mini-
mum increment required for the column address is
latched on the falling edge of CAS, the 3 LSBs, Ao, A1,
and A2 are ignored and only bits (A3~Ag) are used to
define the location of the first bit out of the eight to be
written.

Data Lines: On the falling edge of CAS, the data on
the Wo/DQo~W15/DQ1s pins provide column mask
data. That is, for each of the eight bits in all 16 -bits-
planes, writing of Color Register contents can be inhib-
ited. 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 eight, but the second remains

unchanged. Fig. 4 shows the correspondence of each
data line to the column mask bits.

A Masked Block Write cycle is identical to a New/old
Masked Write-Per-bit cycle except that each of the 16-
bit planes being masked is operating on 8 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 RAS. And
DSF must be high on the falling edge of CAS. In new
mask mode, Mask data is latched into the device via
the Wo/DQo~W1s/DQ1s pins on the falling edge of RAS
and needs to be re-entered for every new RAS cycle. In
Old mask mode, IO mask data will be provided by the
Mask Data Register.

J—-[ 8 Col. Memory Cell of A Roﬂ“

M 7
o [xIx]Ix|x{x|x|x[x
i x| o] x[1 ol x]1
o] [xIxIxdxIxIx]x]x
Column Lt:x1ox1ox1
Mask Data 111 Xj{1jopxj1{olXx]|t1
(1 x]alolx]1lofx]i
Lo | IxIxIxIxIx]x|Ix[x
0 x| x] x| x| x| x]x]x
D I B B &
o Mask Data |01 ]1]ol1]1]0]1]
I S S O I O I 2
Color Register | 0[1]o]1[1]of0]1]
Wo/DQo ~ W7/DQr

Lower Byte

4M VRAM BW Timing (Early Write)

0 XIx{x{xix{x{x]|x

1 XJ1jolx|1]jolx]1

0 XX XXX X[X]X

1 X]1]olXx]1]o0o]x]1] X Unchanged

1 XjJt1jo|xjtjo]lx]1 Memory Cell

1 X{1lolx]J1lo]lx]|1

0 XIX| XX X[X[X[X

S A AN S
of1j1]0j1]1]0]1

lof1lof1[1]of0]4]

We/DQs ~ Wi1s/DQ1s
Upper Byte

4M VRAM BW Timing (Late Write)

- Va
EWP;I% \ 'ﬂj/_\ /
SN

RAS —
CASL WPB / \ /
CASU Enable |twcs P
wamwe TCO@L 1L AR A
DT/OE /
tMs t™H tos t
WoDQo- e ol
Wis/DQis /0 Address Address
Mask Mask Mask

M toeH “M

tus [+3] [%] tMH 1DS|e>] |- tDH

[I[e] Address Address
Mask Mask Mask

Figure 5. Block Write Example and Timing
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Data Output

The KM4216C/V257 has three state output buffer
Controlled by DT/OE and CAS,RAS. If DT/OE is high
when CAS and RAS low, the output state is in high
impedance (High-2). In any cycle, the output goes low
impedance state after tcLz of the first CAS falling edge.
Invalid data may be present at the output duing the
time after tcLz and the valid data appears at the output.
The timing parameter tRac, tcAC and taa specify when
the valid data will be present at the output.

Refresh

The data in the KM4216C/V257 is stored on a tiny
capacitor within each memory cell. Due to leakage the
data may leak off after a period of time. To maintain
data integrity it is necessary to refresh each of the 512
rows every 8 ms. Any operation cycle performed in the
RAM refreshes the 8192 bits selected by the row
addresses or an on-chip refresh address counter.
Either a burst refresh or distributed refresh may be
used. There are several ways to accomplish this.

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

CAS-Before-RAS Refresh: The KM4216C/V257 has
CAS-before-RAS on-chip refresh capability that elim-
inates the need for external refresh addresses. If CAS
is held low for the specified set up time (tcsr) befor
RAS goes low, the on-chip refresh circuitry is enabled.
An internal refresh operatian occurs automatically. 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.

The KM4216C/V257 has 3 type CAS-before-RAS
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 values.

CBRN (CBR refresh without reset) is set if DSF high
when WB/WE is high at the falling edge of RAS and
simply do only refresh operation.

CRRS(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 per-
formed while maintaining the latest valid data at the
output by extending the CAS active time and cycling
RAS. The KM4216C/V257 hidden refresh cycle is actu-
ally a CAS-beford-RAS refresh cycle within an extend-
ed read cycle. The refresh row address is provided by
the on-chip refresh address counter.

Self Refresh (Only KM4216C/V257F): The Self
Refresh is CAS-before-RAS refresh to be used for
longer periods of standby, such as a battery back-up.
The initialization cycle of Self Refresh can be used by
cycle named CBRN, CBRR, CBRS, If RAS is low more
than 100us at the condition of CBR, Self Refresh func-
tion is accomplished. In this state, the external refresh
address do not need to supply additionally on-chip
because the refresh counter on-chip gives that.
addresses needed to refresh. Please note that the end-
ing point of Self Refresh is when RAS and CAS is high
and trrs of Self Refresh is the time reguiring to com-
plete the last refresh of Self Refresh.

Other Refresh Methods : it is also possible to refresh
the KM4216C/V257 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 advanta-
geous to perform refresh in this manner but in general
RAS-only or CAS-before-RAS refresh is the preferred
method.
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Table 1. Truth Table for Transfer Operation *: Don't care
RAS Falling Edge I Transfer Transfer
— e R —— — Function Directi Data Bit
CAS | DT/OE | WB/WE| DSF SE irection ata br
H L H L * Read Transfer RAM—SAM 512 x 16
H L H H * Split Read Transfer RAM—SAM 256 x 16
Transfer Operation Split Read Transfer (SRT)

Transfer operation is initiated when DT/OE is low at the
falling edge of RAS. The state of DSF when RAS goes
low is used to select between normal transfer and spilit
transfer cycle. Each of the transfer cycle is described
in the truth table for transfer operation. (Table 1).

Read Transfer (RT)

The Read Transfer operation is set if DT/OE is low,
WB/WE is high, and DSF is low at the falling edge of
RAS. The row address bits in the read transfer cycle
indicate which sixteen 512 bit DRAM row portions are
transferred to the sixteen SAM data register portions.
The column address bits indicate the start address of
the SAM Registers when SAM data read operation is
performed. If MSB of column address is low during
Read transfer operation, the QSF state will be set low
level and this indicates the start address of SAM regis-
ter is present at lower half of SAM port. (If A8 is high,
QSF will be high and means the start address is in
upper half). Read Transfer may be accomplished 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 (trsL/tTsp) to retain the continuity of Sevial
read data output. If the transfer 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.

In a graphic system, if data has to be transferred from
DRAM to SAM while in the middle 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 CAS) because the transfer has to occur at the
first rising edge of DT/OE.

The Split Read Transfer cycle elinimates 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. While data is being
serially read from one half of the SAM register, new
RAM data can be transferred to the other half. Since
transfer timing is controlled internally, there is no timing
restriction between DT/OE and RAS, CAS, SC.

343




KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

DEVICE OPERATIONS (Continued)

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

Address: The row address is latched in 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 addrress 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 the SAM address counter reach-
es a split SAM boundary (e.g.255th or 511th bit).
Example of SRT applications are shown in Fig.6
through Fig. 9

The normal usage of Split Read Transfer cycle is
described in Fig.6. When Read Transfer 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 serial-
ly 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 "256+Y0" Tap address instead of
"Yo" 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 accessed 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 com-
pleted. Fig. 8 and 10 are the exanple of abnormal SRT
cycle.

RAS RT SRT

SRT

-/

|
\__/ |

B I

L
no-ns XXX o | X*2X_Yo(As = Dont Care) XXz )X Y1 (As=Don't Care)
N T = T T
N S |
QSF \ S \ |
No 255 “}a256+ Yo 511 v+
A VA A Y AWANVAWANYA WA /AN
| | |
| X1 X2 X3 Xa | X1 X2 X3Xa |
| L 0 |
Alelc|D => AlBlclp
| 265 | | 255 |
| |alB|c|D] %6 | lalelc|D 2::56 |
I - — s | 511 |
| RAM  SAM | RAM  SAM I
| Upper SAM: | Upper SAM : |
X1 Row Data Full Transfer | Half Transfer (X2 Row Data) | Serial Read (X2 Row Data) |
| Lower SAM: i Lower SAM : |

Serial Read (X1 Row Data)

Half Transfer (X2 Row Data)

Figure 6. Split Read Transfer Normal Usage (Case1)
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If SRT1 and SRT2 are performed in succession before
accessing the boundary like Fig.8, 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 lower boundary 255th
SC is started from the starting address given by SRT2
cycle. The Fig. 9 indicates that SRT cycle is not per-
formed until Serial Read is completed to the boundary

511, therefore accessed data from 0 address corre-
sponds 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+ tsTs(See
Figure 10)

A split Read Transfer does not change the direction of
the SAM /O port.

1

SRT

I
>
[
s}
El
—_—

_/

|
|

——
4

I

|

I

|
)@( Yo (As=Don't Care) Ir

f

QsF \ \i\

e
TT—L0 1

255 I 256+Y0

AVANSEYAWAVA S

A==

1§

sc I
: X1 X2 X3 X4
} AlBlC|D
| AlB|C|D!
} RAM

X1 Row Data Full Transfer | Upper SAM :

!

Lower SAM :
No Operation

Half Transfer (X2 Row Data)

]
T
| l
o | o | 0
| I 1a
255 | 12| 255 | = 255
256 | H 256 | H 256
—>
511 | 511 | 51
| sAM Iy SAM SAM
. pper :
| Upper SAM : Serial Read
| No Operation | (X2 Row Data)
| Lower SAM: ILower SAM :

Serial Read (X1Row Data) No Operation

Figure 7. Split Read Transfer Normal Usage (Case 2)
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RAS RT SRT1 SRT2

Il
+
|

CASL T =
cAsU N/ _/ \/ |
|
Ao ~As :)@( 0 | )@(W (As = Don't Care) )@(Yz (As = Don't CareT)

\1‘ 0 }:‘ Y2+256
s VAVAVAVA VA VA VA VA VA VA

X1 X2 X3 X1 X2 X3 X1 X2 X3

0 o 0 l 0
alBlc | A|BlcC A|l=> AlB => | A
255 | 255 gss L gss
Alslc 256 || alelc H 256 Ale 56 % 56
S — 511 | S 511 511 | 511
RAM SAM RAM SAM RAM SAM SAM
X1 Row Data Full Transfer | Upper SAM : Upper SAM : Upper SAM :
l Half Transfer (X2 Row ) Half Transfer (Xs Row) | Serial Read
l Lower SAM : Lower SAM : | (X3 Row)
Serial Read (X1 Row) Serial Read (X1 Row ) | Lower SAM:
No Operation

Figure 8. Split Read Transfer Abnormal Usage (Case 1)

] I} !
RAS \ RT / T SRT T T
| \_ser/ | NO SRT |
CASL — -+ I
CASU /| / | |
. |
Ao ~As M T )@( Y1 (As = Don't Gare)

16 ?R{HZSG 511 I 0
sc ! W _/_\_/_\_l./—\_

—+
X1 X2 Xa | X1 Xz X3 | |
/= 0 | 0 | 0 l
AlB|C aAlBlc| |a|=> A
= | - S - - S
delsl WF | FEE | HE
511 | L— 511 | 511 |
RAM SAM | RAM SAM | SAM |
X1 Row Data Full Transfer | Upper SAM : | Upper SAM : | Upper SAM
| Half Transfer (X2 Row) | Serial Read (X3 Row) | L No og:;\";‘lm“
ower :
| Lower SAM : | Lower SAM : I Serial Read
Serial Read (X1 Row ) No Operation (X1 Row)

Figure 9. Split Read Transfer Abnormal Usage (Case 2)
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QsF X

>

tsTH tsTs tsTH tsTs
| I | !
. Not . Not ’
Allowed Period Allowed Period Allowed Period Allowed Period Allowed Period
Figure 10. Split Transfer Cycle Limitation Period
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 to the other half (at the loaded TAP address).

This last address is called Stop Point.

The KM4216C/V257 offers user-programmable Stop
Point. The Stop Points and size of the resulting parti-
tions are shown in Table 2. The Stop Points and size of
the resulting partitions are shown in Table 2. 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 deter-
mined 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 Figure 11. 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 axxess will
continue in the same half until a SRT occurs 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. To reset Stop
Point, CBRR cycle must be performed. DBRR is a CBR
cycle with DSF low at the falling edge of RAS. The
CBRR wil take effect immediately; it does not require a
SRT to become active valid.

Table 2. Stop Point Setting Address

Stop Register= Store Address of Serial Access
Use on the Split Transter Cycle
Stop Pointer Set — CBRS Cycle

Number Stop Point Setting Address
of Stop | Partition
Points/Half As| A7 | As| As| A4 | A3-Ac
1 (Ix256)x2 | x| 1| 1] 1] 1 X
2 @x128)x2| x| 0| 1| 1] 1 X
4 (4x64)x2 x| 0| 0|1 1 X
8 @x32)x2 | x| 0|0 0] 1 X
16 (16x16)x2| x| 0| 0| 0| O X
*Other Case=Inhibit
X=Don't Care
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CBRS

No Split Transfer SRT

RT
s [ _f

SRT
_/

e [\

(001111111) = 2 Stop Point / Half

v/

Ao~ Ao Koz 2 €48 ) & TR s KRS
WBL/WEL
WBU/WEU \ \

SC
SQo -
Qs Previous Value Yoot fesaf

QsF [ \

Start Addr.
(351)
0 70 127 255 256 383 455 511

Tap =70
Tap = 455

Figure 11. Programmable Split SAM operation

= 1ms v

FLFCTRONICS
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE
tac
tras tre
VIH — :
RAS Vi — R Z
" torp. oo
taco trsH
CASL Vm — 7 tcas /
oAl Vi — tasr -—— tRap tasg \ /
A ]
traH thaL |
Viy — L
Ao-A ROW
whe M oW s @ GOLUMN ADDRESS
| tean l__—!tﬁCH
tres e
e ] RCAEE
WB/WE
Vi —
taon
"‘THS" -'tTHH"i I

— Vi —
Vi —
Vi —
DSF
VlL -
‘-t_l'— toea
Vi romDZ0

trsr tren

Ty~ R o] e
Wo/DQo~ toez

Wi1s/DQis tha

Von — oz
L our . OPEN VALID DATA-OUT }_—__
VoL —

trac

m Don’t Care

o *
1 EAMTRALAINS



KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

FAST PAGE MODE READ CYCLE

RAS

Ao-Ag

DT/OE

DSF

‘— IN
Wo~DQo
Wi1s/DQ1s

L ouT

Viu

\

Vi

Vin

le
Vi

\

\
V|L

Vin

Vi

1
trase i
’\ t
51 A
‘ tee = trsH — t
(CRP CPN
’——— F——tacp — tcp— tep
= tcast— ¢ - toas —
_/ [=—trao . / x \
t
AR, tosn T l’t: tRaL
_ ASC
taan |-"CAH - fasc Nt - toan ——
ROW 7~ COLUMN COLUMM COLUMN
ADD \ ADDRESS ADDRESS ADDRESS
I tres lnc' tren
tRe: trch trcu [
4‘
trhs trin
&
% / A /
ds
tFsr | [ tRFH
' |
t
DZO tepa tepa
) 45
4 toea tore, toea tore toea torr
teac toez teac toez tcac toez
tan —={ r——tAA'——’ i Ptu——
VALID VALID £~ vALID
OPEN WA| DATA-OUT DATA-OUT |45 | paTA-OUT
taac

KA

Don't Care

w e
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

Truth Table for Write Cycle(1)

RAS CAS |CAS‘Lor WBL(U)/WEL(U)
*1 e '3 *4 *|
FUNCTION 2 5
WB/WE DSF Wi/DQi (3) DSF Wi/DQi
{New Mask)
Normal write 1 0 X 0 Write Data
. Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No 1/0 Mask) (9) 1 0 X 1 Column Mask
Masked Block Write (4) 0 0 Write Mask 1 Column Mask
Load Mask Data Register (2) 1 1 X 0 Write Mask Data
Load Color Register 1 1 X 1 3 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 dia-
gram on the following pages

(2) Old Mask data load

(8) Function table for Old Mask and New Mask

*1 *3
IF Note
WB/WE Wi/DQi
0 ) « Write using mask register data
Yes (Old Mask Data)
LMR 1 X Non Masked Write
Cycle Write using New Mask Data
Executed No 0 Mask Wi/DQi=0 Write Disable
Wi/DQi=1 Write Enable
1 X Non Masked Write

X : Don't Care

(4) Function Table for Block Write Column Mask

Column B IF

Address )
A2 A AO Lower Byte Upper Byte Wi/DQi=0 Wi/DQi=1

0 0 O Wo/DQo Ws/DQs

0 0 1 W1/DQ1 We/DQo

0 1 0 W2/DQz2 W10/DQ10 Color Register Data
o 1 1 W3/DQs W11/DQ11 No Change the are Write to the

1 0 O Wa4/DQ4 Wi12/DQ12 Internal Data Corresponding Column
1.0 1 Ws/DQs W13/DQ13 Address Location

1 1 0 We/DQs W14/DQ14

11 1 W7/DQ7 W15/DQ15

FI FrTRNNINS



PRELIMINARY

KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

EARLY WRITE CYCLE

CASL
CASU

DSF

——IN
Wo/DQo
~W15/DQ1s

Vin
Vi

\{
Vi

ViH
Vi

ViH
Vi

ViH
Vi

ViH
Vi

ViH
ViL

tRC

tRas Ftﬁp__
—_ Y
- N 7 \

l__tcnp-— treo tRsH

- N S———

~

tRAD: tRAL
tasr | |tRAH tasc tcAH
- Row ) { Column b
— Address 9 Address Pa
tewL |
tRwL

twsR [ | tRwH twes
o] b tWCH =
— p twp
; AQOXNNRK
— P £

tTHs | [tTHH
PSR | | tRFH trsc
e {CFH —e=rt
- 2 RO
— | 7

|——-los— e tDH —t
~ X X XXX

m Don't Care

Note : In Block write cycle, only column address A3~Asg are used.
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

LATE WRITE CYCLE

_ VIH —
RAS v, —
CASL ViH —
CASU viL —
ViH —
AgAg ViL —
—— ViH —
WB/WE
ViL —
_ Vi —
OWOE v, —
ViH —
DSF ViU —
ViH —
—— IN Vi —
Wo/DQo 'L
~W15/DQ15 VoH —
L—ourt |,
oL —

trc
tRAS —._tnp__l
- —*ﬂ \_
tcsh
|'ICRP-— tRCD tRSH
N,—-—.—_tCAS————] / \
tRAD tRAL
tasr | | tRAH tasc tcaH
Row r Cotumn 3
Address Address A
towe
twsh | | tRWH r——tRwWL
L] o] tRCS ——— twp
l
X / N_ 2
toEH

N

tFsc

et L GFH et

\

el

’————-tDH—'—

p
*5
7

Open

Dont’ Care

Note : In Block write cycle, only column address A3~As are used.
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

READ-WRITE/READ-MODIFY-WRITE CYCLE

thwe
tRAS tRP —e—t

. _—
RAS UM N | U

ViL

tcre tcsH
tReD tRsH
GASL Vi — toas 4 7 \
CASU Vi —
lme—— tRAD tRAL
tasR| [ tran tasc tcAH

ViH — Row ¥ olumn XX><

Ap-Ag viL — Address . Address
tRWD: = towL
twsr| |tRwH tewo tRWL ——=—]

- leltRCS el twe

v (TRRXTT

WBAVE y, — y F; 2

THH

7

DT/ Vi —

tFSR| [tRFH tesc __JCFH__J
)

ViH — J
viL — m

T
I
v

toEA

s I e [
taa

— Vi — . . YVVVYVV VN NN\

wands ™ KKK 0 KX > XXX

~W15/DQ1s Vor — 4

b VoL ™ 3 \

[ valid
Data-Out

m Don’t Care

Note : In Block write cycle, only column address A3~As are used.
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

FAST PAGE MODE EARLY WRITE CYCLE

. L —
RAS VL —
CASL ViH —
CASU viL —
VH —

Aohs viL —

J— Y

WE/WE v"L“ -
——  VH _—
OTOE v, —
Vi —

DSF V':: .
—mIN Vi —
Wo/DQo Vie —
~W15/DQ15 VoH —
L—out vg —

tRASP trp
—
N
tcRP tesH tHPC ————|
lﬁco—_r_(CAS__ fme— {CP —emdf r-—tCAS——y-—iCP—_
p
\\1\ [ N
tasr| [~ ':”AD" thsc tean tasc | | toan Thsc
"'*—' ""'1 RAH —  Ea—
ow olumn Column Col
Address Address Address Add
i t
SR [BwH fowL—— " towL
WP =
1 \wcs WCH \ fwes | [ twel \_twes
THS! | tTHH
FSR | |tRFH tFsc terH tesc | | toFH trsc || tern
ps || toH tos || toH
VS pme—en] et tMH tDs toH ]
) . N VVVY . AVAVAYAAYAYAYAYAAYAY
3 ] 5 5 JROXXX s REXXXXXXXXXXX

Open

Note : In Block write cycle, only column address A3~As are used.

m Don't Care

ﬂ FI FATRNANINC
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

mon
Vi —
CASL ViH  —
CASU ViL —
Vi —
A
0-Ag Vi —
. Vih —
WB/WE v
L —
goe " T
viL —
DSF Vi
Vi —
Vih —
ViL —
Wo/DQo
~W15/DQ15
Von —
VoL —

trasp trp
e
N 7
tesu fre=———tHPRW tRsH
tcrp
trcD tcas—=— |=~—tcp——] toas—e= [==—tCP—>] |- tcag——
\ X 1z St
1RAD— tasc toaH tasc || tcan
tasr [~ traH =i bt
Row ¥ Column Column
Address Address X Address
| 1
'NVVIJ
towie] |- fom
| t I ]
twsR| | tRwH AND twe AWD
lowp towp
X T \
|
tTHs | | tTHH
)
‘ f
\ L/
1FsR| |tRFH tFsC tCFH tesc | [ torn
X
t|
RAC
tAA.—% .-1 F~—tps e tAA et
tcac toac
tms | {tvH toEa tpH tOEA
1 toep { toED
\ —
< 3 5
|
toez toez toez
1 1 \
=
Valid Out Valid Out Valid Qut

Note : In Block write cycle, only column address A3~As are used.

m Don't care
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

tras v
Vin 1
RAS S M S

tcre trec tere

|

tasa traH tRAH

tASR (=~
Vi — \VAVAVAVAVAVAVAVAVAVAV AVAVAVAVAVAVAVAVAVAVAVAVAVAY ROW \m
)
11, s S R
Vi —
WB/WE
Vie —
trHs trin tTHS Lttt
Vin — "4
v tFsrR tRFH tFsR | trrr—ed
H =
d viL — A Y _m
Wo/DQo Vor — OPEN

~Wi1s/DQ1s VoL —

m DON'T CARE

FIFTRANING



PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

tre tre

tras tre - tras L
I Ve — Y i
RAS v — \ 4 \ / \

tere

F=— troo ——=t=—trsH—=— r— tonr
CASL Vin — V
CASU ViL — ]

e tRAD =] |
tasr tRan traL

tcan

Vin — 7 ROW COLUMN /
Aohs Vi — * ADDRESS XY\ ADDRESS

tasc
V) ' ¢
WEWE H
Vi tres b= tRwH
trhs trun troH-—
DT/IOE Vin —
ViL —
tFsR| |tRFH 1 LT— [
VIH —
DSF _
Vi :
}——‘tomm)
o] toez toea toFFRAS)
oFF=] teac toez
Wo-DQo Vo — ——— |
~W1s5/DQ1s o VALID DATA-OUT t———
Vou — cn.‘z
AA
trac

m Don’t Care

- EATRARINS



KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

CAS BEFORE RAS REFRESH CYCLE

= tRp ———rf

RC

tras

tcsr

ARG Vin =~ By
. \
ViL — nPCA‘

.

tchr

!
tASR tRAH

ViH —
ViL —
I iwsnl l tRWH
__ Vu =
WB/WE A
ViL — - I
ViH —
DT/OE
ViL —
tFSR l tRFH
ViH —
DSF v, _ B
toFF
Wo/DQo~  VoH—
Wi1s/DQ1s VoL — | — Open

CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE

x‘} Don’t Care

LOGIC STATES

FUNCTION CODE
A B c
CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) CBRR X 0 X
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 0 1 STOP Address
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 1 1 X
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

CAS-BEFORE-RAS SELF REFRESH CYCLE

trP: tRe

tRASS

VIH — 3
RAS _ \
vie |=—trPC F 7 .

tcsr RPC
[~=—tcHs
CASL ViH —
CASU viL —
torr

Wo/DQo  VoH — X
~W1s/DQ15 vo — 4

Don't Care

*CBR SELF REFRESH CYCLE IS APPLICABLE WITH CBRR, CBRS, OR CBRN CYCLE

PSiis ungg 360
El CATDNMING



PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
f—rtre
ﬁtcm -—ICHR——F s
JE— Vi —
% Vie — ) \‘ o

. tFSR tRFH tRaL
tasc

[=— tcan—=

Vig —
L=

Ao~As

tRRH
tan
t t
READ CYCLE s L [

wEE

Vie — troH

toea

Vi —
DT/OE

Vie —

L—J tore
e toLz toez —=
v
Wi OH —
~W':QI/3DQ&5 v OPEN VALID DATA-OUT E——
L — g
b

taw
twsR| {tRwh,
WRITE CYCLE o
v twes .
. H e twen
v SOROON, v
v Ll 1 ' L1
DTIOE "=
ViL —
tms tMH tos ton
WoDQo  Vn— MASK
~Wis/DQ1s v, _ DATA-IN m VALID DATA-IN
tow
READ-MODIFY-WRITE CYCLE . )
twsk| [tRWH o AWD - k—’ RWL
I’_‘ cwo twe
wwE T wPB S
t
Ve — cac
tan
-
toea
DT/OE Vin— /
Vi — toen
L ton
teac toez tos
tewz
Wo/DQo [ Vor — L
~W1s/DQis | vy, _ Ja 2
;..tis..‘ ﬂt VALID DATA-OUT —
Vi — \VAVAVAVAVAVAVAVAVAVAVAY,
MASK VALID QOO X
Vi — DATA-IN g DATAIN \”&.””’A’A”A’&A

m DON'T CARE
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

= tap

—_ Vin —
RAS
Vie

= trap

tosh

. - /

tasr

-

NN /N

tRswH

)- — toan

tram _‘ﬁf?__
Vi = NSO XXX X X ROW SAM START
v~ XSOGEEN acitss JOK Some

. IlW_SH_ ._‘Rl”_‘ Ag: Don<'l Care
N o I T
S AR
— X VVV 'V"V'V,‘ V\/\/ \/VVV VNV VYV VNV NS AANNNN/ \\/
I I
U e g
sc “ _/r\_l
sasas T 38 X i XX X X X X & XE X

Note: SE=V)_

O
Z Low SAM 0~255
Upper SAM 256~511

Dont’ Care

Mnnmrc
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

trc

B | tras '——'nr
RAS z:L —: tcap \ - VF
e tRCD ——art " tRSH
- ViH — -—1CA'S——‘
gﬁ% ViL *_} N ‘——tRAD—-— \ /J \
»-ER— —H-"‘-F" tasc ="tcan = tRAL __T
Vie — AAVAVAV AV Y VAVAVAVAVAVAVAVAVAVAVAVAV.VAVAVAVAVAVAVAVAVAVAVA VS
v 1~ TR e YN e, W AR
e gl e
e VIH — "
W | XXX
— ACTH i tTRP
Vi ins aTH AV Y VAV AVAVAVAVAVAVAVAVAVAVAV.V.VaV o AVAVAVAVAVAY
E ‘ R e
Vi — tFsR | (tRFH
DSF Vi
toFF ’
Wo/DQo  VoH — N
~Wi1s/DQ1s VoL — S
tscc tsce
tsc tscp trsL trsp tscp Ltsc tscp
“ w_ /T N/ N /] 7\
tsoH ¢ tSOH
- trad o sc;x—i
SQo~SQi1s zz:l : x Valid Data-OurX Valid Data-Outh Valid Data-Out x:u Valid Data-Out Xllalid Data-Out

Previous Row Data

; New Row Data
|
1

asF M7 )(
VoL — b

TAP MSB (As)

Note: SE=V_

'z’z’: Don't Care
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

READ TRANSFER CYCLE

RAS

Ag-Ag

DT/OE

DSF

Wo/DQo ~
W15/DQ1s

SC

SQo~SQ15

QSF

tcre

tras

tesn

treo

| _tasn

tran

fe—— tRaD

\

fRISH

r-————‘cas———*[

N
o

I

tasc

ROW

ADDRESS

traL
toan —=1

N £
@ SAM START ADDRESS
7 x

\VAVAVAVAVAY

twsr

trwH

—
Ao-Ag: TAP

QGBI

AYA

1

VAVAVAVAN

trs

trin

trap 1

trsr

tren

taso

torr

teso

tsms

tsce

e trgo—=d|

tsce
tscp

\

INHIBIT RISING

TRANSIENT

A N

trap

tsca

= SOH"-

Valid Data-Out

X

Valid Data-Out

-

~

TAP MSB (A8)

Note: SE=V)_

m Don't Care

Mnnmrc
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

SERIAL READ CYCLE (SE=V\.)

JR— V) -
RAS " /
Vi —

trns trin

e OGO RGO

tsce tsce tscc tsee tsce
. tsc tsc tsc tsc . tsc
v tsce tscp tsce tsce tscp
H
sc \ n-2 \ /n—1 Z n / n+1 \ / n+2 \
Vi — x 7

tsce tsca tsca tsca tsca tsca
tson tson tson tson tson
SQ0-SQ Vou — VALID N~ vALD VALID VALID N vaLD ™ vaLD
0~SL1s Vo DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT
L T -+
— n-2 n-1 n n+1 n+2
Note: SE=V|_

SERIAL READ CYCLE (SE Controlled Outputs)

— VlH -
RAS
Vi —

trHs trin

R NN

(I |

cc scc tsce tscc tscc
tsc tsc tsc tsc tsc

Vi — o £

e \,[ [ a1\ \ N
Vv, — h-3 n-2 n-1 n n+1 n+2 L
tscp

tscp tsep N tscp tscp tscp
SEP

Vin  —

tsca tsca tsca tsca
tson tsez tsea tson tson
Vou — VALID VALID VALID VALID VALID
SQo-sQus | >< DATA-OUT /N DATA-OUT }— OPEN DATA-OUT N pATA-OUT DATA-OUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT

><>0 Don't Care

Fl1 EFTRANINC




PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

PACKAGE DIMENSIONS

Units: Millimeters

64 Pin Plastic Shrink Small Out Line Package

25.98 ) 045

BAAHABARAAAAARAAAAARAARAARAARAA —1——
o 7l 83
o

HboHEHHHEEEEHHBHEHHEHHHHEEHHBEN p—— N

ole
3|3

2.65 3.0 MAX

{ 2,75

l 0.565 0.30 | 0.75
0.665 0.40 0.85

70(64) Pin Plastic Thin Small Out Line Package (Type Il Forward)

23.39 0.40

23.59 0.60

AEAAHARBAAAAAAAA HARHBAARRAARABAA

10.06
10.26
11.56
11.96

[o}
HHbaHdaEEHEEHEEEE gHbBHoHHHBEHBEHEEBH

0.10
—
0.25

0.90 1.20MAX
1.10
L. \
W HAHHAHARARHR] S
0.20
e le——-"—
0.695TYP 0.40 0.65TYP

MRHNIRS
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KM4216C258/L/F, KM4216V258/L/F

PRELIMINARY
CMOS VIDEO RAM

256K x 16 Bit CMOS Video RAM

FEATURES

« Dual port Architecture
256K x 16 bits RAM port
512 x 16 bits SAM port

« Performance range:

Speed | g0 | -70 | -80

Parameter

RAM access time (tRAC) 60ns | 70ns | 80ns
RAM access time (tcac) 15ns | 20ns | 20ns
RAM cycle time (trc) 110ns | 130ns | 150ns

RAM page | KM4216C258 | 24ns | 28ns | 33ns

cycle (tHpC) | KM4216V258 | 24ns | 28ns | 33ns

SAM access time(tsca) 15ns | 17ns | 20ns

SAM cycle time (tscc) 18ns | 20ns | 25ns

RAM active | KM4216C258 | 120mA | 110mA | 100mA

current KM4216V258 | 110mA | 100mA | 90mA

SAM active | KM4216C258 | 50mA | 45mA | 40mA

current KM4216V258 | 40mA | 35mA | 30mA

« Fast Page Mode with Extended Data out

* RAM Read, Write, Read-Modify-Write

- Serial Read (SR)

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

« Split Read Transfer with Stop Operation (SRT)

- 2 CAS Byte/Word Read/Write Operation

« 8 Column Block Write (BW) and Write-per-Bit
with Masking Operation (New and Old Mask)

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

« Common Data I/0 Using three state RAM Output
control

« All Inputs and Outputs TTL Compatible

« Refresh: 512 Cycle/8ms

« Single + 5V+10% Supply Voltage (KM4216C258)

« Single + 3.3Vt 10% Supply Voltage (KM4216V258)

« Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch)

- Plastic 70-pin 400mil TSOP 11(0.65mm pin pitch)
(Forward and Reverse Type)

» Device Options
-. Low Power Dissipation

« Part Marking

Extended CBR Refresh (64ms) L
-. Low Low Power Dissipation
Self Refresh (128ms) F

» Low Vcc(3.3V) Part Name: KM4216V258

GENERAL DESCRIPTION

The Samsung KM4216C/V258 is a CMOS 256K x 16 bit
Dual Port DRAM. It consists of a 256K x 16 dynamic
random access memory (RAM) port and 512 X 16 static
serial access memory (SAM) port. The RAM and SAM
ports operate asynchronously except during data trans-
fer between the ports.

The RAM array consists of 512 bit rows of 8192 bits.

It operates like a conventional 256K x 16 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, 2 CAS Byte/word Read/write operation and Block
Write capabilities.

The SAM port consists of sixteen 512 bit high speed
shift registers that are connected to the RAM array
through a 8192 bit data transfer gate The SAM port has
serial read capability.

Data may be internally transferred from the RAM to
SAM ports using read, and programmable (Stop
Register) Split Transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM4216C/V258 supports RAS-only,
Hidden, and CAS-before-RAS refresh for the RAM port.
The SAM port does not require refresh.

All inputs and 1/O's are TTL level compatibie. All
address lines and data inputs are latched on chip to
simplify system design.. The outputs are unlatched to
allow greater system flexibility.

Pin Name Pin Function
SC Serial Clock
SQo-SQ1s Serial Data Output
DT/OE Data Transfer/Output Enable
CASL, Column Address Strobe
CASU (Lower /Upper)
RAS Row Address Strobe
WB/WE Write Per Bit/Write Enable
Wo/DQo-W15/DQ15 Data Write Mask/Input/Output
SE Serial Enable
Ao-As Address Inputs
DSF Special Function Control
Vee |KM4216C258 | Power (+5Y)

KM4216V258 | Power (+3.3V)

Vss Ground
QSF Special Flag Out
N.C No Connection

s uuig

El EFTDANMINC
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KM4216C258/L/F, KM4216V258/L/F

PRELIMINARY
CMOS VIDEO RAM

PIN CONFIGURATION (top viEws)
- KM4216C/V258G/GL/GF

vCC
DT/OE
VSsS
SQo
WO0/DQ0
sQ1t
wW1/DQ1
vCC
SQ2
w2/DQ2
SQ3
W3/DQ3
VSS
SQ4
W4/DQ4
8Q5

W5/DQ5
vce
8Q6
W6/DQ6
sQ7
wW7/DQ7
vss
CASL
WBWE
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PRELIMINARY
KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM

FUNCTION TRUTH TABLE
Mnemonic __ F_E CAS\ _Address | DQilnput __ Register Function
Code |CAS|DT/OE| WE|DSF| DSF | RAS | CAS | RAS | CAS/WE | Mask | Color
CBRS 0 X 0 1 - Stop - X - - - CBR Refresh/ Stop
(Note 1.3) (Noted) (No reset)
CBRN 0 X 1 1 - X - X - - - CBR Refresh
(Note 1) {No reset)
CBRR 0 X x| 0 - X - X - - - | CBRRefresh
(Note 1) (Option reset)
ROR 1 1 x| 0 - ROW | - x - - - | RAS-only Refresh
RT 1 0 1 0 ROW | Tap | X X - - Read Transfer
SRT 1 0 1 1 ROW | Tap { X X - - Split Read Transfer
RWM 1 1 0| o0 ROW | Col. | WMj Data Use - Masked write
(New/Old Mask)
BWM 1 1 0 0 1 ROW | Col. [ WM | Column Use Use | Masked Block Write
Mask (New/Old Mask)
RW 1 1 1 0 0 ROW | Col. | X Data - - | Read or Write
{Note6)
BW 1 1 1 0 1 ROW | Col. | x Column - Use | Block Write
Mask
LMR 1 1 1 1 0 ROW | X X WMi Load - | Load (Old) Mask
(Note 2) (Note?) (Note5) Register set Cycle
LCR 1 1 1 1 1 ROW | x X Color Load | Load Color Register
{Note?)

X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15)
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, WM and BWM use old mask. (Use CBRR reset to new mask, CBRS or CBRN to perform CAS-
before-RAS refresh while using Old mask)

(3) After CBRS Cycle, SRT use STOP Register as a boundary address.

(4) Stop defines the column on which shift out moves to the other half of the SAM.

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle.

(6) Inthe case of read cycle, DSF is don't care

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired.




PRELIMINARY

KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM
ABSOLUTE MAXIMUM RATINGS*
item Rating Unit
Symbol KM4216C258 KM4216V258
Voltage on Any Pin Relative to Vss VIN, Vout -1to +7.0 -0.5 to Vec+0.5 \
Voltage on Supply Relative to Vss Vce -1to +7.0 -0.5to +4.6 \%
Storage Temperature Tstg -55 to + 150 55 to +150 °C
Power Dissipation Pp 1 0.6 w
Short Circuit Output Current los 50 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)

KM4216C258 KM4216V258
Item Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vce 45 5.0 5.5 3.0 3.3 3.6 \%
- Ground Vss 0 0 0 0 0 0 v
Input High Voltage VH 2.4 - Vee+1V 2.0 Vce+0.3 \
Input Low Voltage ViL -1.0 - 0.8 -0.3 0.8 \
INPUT/OUTPUT CURRENT(Recommended operating conditions unless otherwise noted.)
item Symbol Min Max Unit
Input Leakage Current (Any Input 0<VIN<Vcc+0.5(0.3*1) )
all other pins not under test=0 volts). I -10 10 #A
Output Leakage Current (Data out is disabled, _
0V<Vour<Vee) lo 10 10 rA
Output High Voltage Level VoH 24 R Y
(RAM loH=-2mA, SAM loH=-2mA)
Output Low Voltage Level VoL - 0.4 v
(RAM loL=2mA, SAM loL=2mA)
Note) *1 : KM4216V258
CAPACITANCE (vcc=5V, f=1MHz, Ta=25°C)
Item Symbol - Min Max Unit
Input Capacitance (Ao~As) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cinz 2 7 pF
Input/Output Capacitance (Wo/DQo~W15/DQ15) Coa 2 7 pF
Output Capacitance (SQo~SQ1s5, QSF) Csa 2 7 pF
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KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless other wise noted)
KM4216C258 KM4216V258
Parameter (RAM Port) SAM port | Symbol Y 7 5 S X ry Unit
Operating Current*1 Standby*4 | Icct 120 110 | 100 | 110 100 90 mA
(RAS and CAS cycling @ trc=min) Active Icc1A 160 | 145 | 130 | 140 | 125 | 110 | mA
Standby Current Standby*4 | Icc2 10 10 10 10 10 10 mA
(RAS, CAS, DT/OE, WB/WE=Vm Active | lcceA 50 | 45 | 40 | 40 | 35 | 30 | mA
DSF=ViL) Standby*4 | lcc2C*2 | 200 | 200 | 200 | 200 | 200 | 200 #A
Standby*4 | Icc2C*3 150 150 150 |. 150 150 150 rA
RAS Only Refresh Current*1 Sandby*4 | lccs 120 110 100 110 100 90 mA
(CAS-ViH, RAS cycling @Rc=min Active lccaA 160 | 145 | 130 | 140 | 125 | 110 | mA
Extended Fast Page Mode Current*1| Standby*4 | Icca 110 | 100 90 100 90 80 mA
(RAS=V1L, CAS Cyciing @trc=min Active lccsA 150 | 135 | 120 | 130 | 115 | 110 mA
CAS Before-RAS Refresh Current*1 | Standby*4 | Iccs 120 | 110 | 100 | 110 | 100 | 90 mA
(RAS and CAS Cycling @trc=min Active lccsA 160 | 145 | 130 | 140 | 125 | 110 | mA
Data Transfer Current *1 Standby*4 | Iccs 140 | 130 | 120 | 130 | 120 | 110 mA
(RAS and CAS Cycling @trc=min) Active IcceA 180 | 165 | 150 | 160 | 145 | 130 mA
Block Write Cycle Current *1 Standby*4 | lcc? 120 110 | 100 | 110 100 90 mA
(RAS and CAS Cycling @trc=min) Active lcc7A 160 145 130 140 125 110 mA
Color Register Load Current *1 Standby*4 | Iccs 110 90 80 90 80 70 mA
(RAS and CAS Cycling @trc=min) Active lccsA 140 | 125 | 110 | 120 | 105 | 90 mA
Battery Back Up Current *2
CAS=CAS Before RAS Refresh
Cycling or <ViL Standby*4| Icce 300 | 300 | 300 | 300 300 | 300 rA
RAS=tras(min) to 1us ’
trc=125 us (64ms for 512 rows)
DT/0OE, WB/WE, DSF >ViH or<ViL
Self Refresh Current *3
RAS,CAS <0.2V(128ms for 512 rows)
DT/OE, WB/WE, Ao~As, DSF>Vcc - | Standby*4| Iccto 250 | 250 | 250 | 250 | 250 | 250 | xA
0.2v or<0.2V
DQO~15=Vcc-0.2V, 0.2V or OPEN
Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the
output open, Icc is specified as average current.
In Icc1, lecs, lccs, Icc?, Iccs, adress transition should be changed only once while RAS=VIL.
In lcca, Address transition should be changed only once while CAS=ViH
*2 KM4216C258L only : ViH>Vce-0.2V, ViL<0.2V
*3 KM4216C258F only : VIH >Vcc -0.2V, ViL<0.2V
*4 SAM standby condition : SE>ViH, SC<VIL or >ViH
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AC CHARACTERISTICS (0°C<Ta<70°C, KM4216C258 ; Voo=5.0V £ 10%, KM4216V258 : 3.3V+10%,)

s u g

ELECTRONICS

-6 -7 -8
Parameter Symbol Min| Max | Min] Max | Min| Max Unit | Notes
Random read or write cycle time trC 110 130 150 ns
Read-modify-write cycle time trwc | 155 185 200 ns
L, . 30 35 40 ns | 17
Hyper page cycle time tHPC
24 28 33 ns 16
Hyper paage read-modify-write cycle time therwe | 80 85 90 ns
Access time from RAS trRAC 60 70 80 | ns | 3511
Access time from CAS tcac 15 20 20 ns 3,5,6
Access time from column address taa 30 35 40 ns 3,11
Access time from CAS precharge tcra 35 40 45 | ns 3
CAS to output in Low-Z tolz 3 5 ns 3
Output buffer turn-off delay toFF 0 15 15 0 15 ns 7
Transition time(rise and fall) tr 2 50 3 50 2 50 ns 2
RAS precharge time tRP 40 50 60 ns
RAS pulse width tRAS 60 10K | 70 10K 80 10K ns
RAS pulse width (Hyper page mode) trasp | 60 100K 70| 100K 80| 100K ns
RAS hold time tRsH | 15 20 20 ns
CAS hold time tesH 45 70 65 ns
CAS pulse width tons | 18] 10K | 15| 1ok | 20| 10Kk [ ns | 17 |
10 10 12 ns 16
RAS to CAS delay time trReo | 20 45 | 20 50 20 60 | ns 5
RAS to column address delay time tRAD 15 35 15 35 15 40 ns 11
CAS to RAS precharge time tcRP 5 ’ 5 5 ns
CAS precharge time(C-B-R counter test cycle) | tcpT 20 10 30 ns
CAS precharge time (Hyper page mode) tcp 15 10 10 ns 17
Output hold time from CAS 1DOH 5 5 ns
Row address set-up time tAsR 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns 16
Column address hold time tcAH 10 12 15 ns 16
Column address 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 9
Read command hold referenced to RAS tRRH 0 0 ns 9
Output buffer turn off delay from WB/WE twez 0 15 15 15 | ns 7
Write command pulse width twpz 10 10 10 ns 7
Write command hold time twcH 10 10 15 ns
Write command pulse width twp 10 10 15 ns
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AC CHARACTERISTICS (Continued)

S rsuig

FIFCTRONICS

-6 -7 -8
Parameter Symbol Min] Max | Min| Max | Min| Max Unit | Notes
Write command to RAS lead time tRWL 15 15 20 ns
Write command to CAS lead time towL | 15 15 20 ns | 19
Data set-up time tos 0 0 0 ns 10
Data hold time toH 10 12 15 ns 10
Write command set-up time twes 0 0 0 ns 8
CAS to WE delay towp | 40 45 45 ns | 8,18
RAS to WE delay trwp | 85 95 105 ns 8
Column address to WE delay time tawp 50 55 60 ns 8
CAS set-up time (C-B-R refresh) tcsr 10 10 10 ns 20
CAS hold time (C-B-R refresh) tchR | 10 10 10 ns 21
RAS precharge to CAS hold time trRPC 10 10 10 ns
RAS hold time referenced to OE tRoH | 15 20 20| ns
Access time from output enable toEA 15 20 20 | ns
Output 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 tozo 0 0 0 ns
Refresh period (512 cycle) tREF 8 8 8 | ms
WB set-up time twsR 0 0 0 ns
WE hold time trwH | 10 10 15 ns
DSF set-up time referenced to RAS tFSR 0 0 0 ns
DSF hold time referenced to RAS tRFH 10 10 15 ns
DSF set-up time referenced to CAS trsc 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 10 10 15 ns
RAS pulse width (C-B-R self refresh) trass | 100 100 100 “s 15
RAS precharge time (C-B-R self refresh) trrs | 110 130 150 ns 15
CAS hold time (C-B-R self refresh) tcHs 0 0 0 ns 15
DT high set-up time tHs 0 0 0 ns
DT high hold time tTHH 10 10 16 ns
DT low set-up time tits 0 0 0 ns
DT low hold time tTLH 10 10 15 ns
DT low hold referenced to RAS wm | 50 60 65 ns
(real time read transfer)
DT low hold referenced to CAS tom 15 20 25 ns
(real time read transfer)
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AC CHARACTER'STICS (Continued)

-6 -7 -8
