KM428C258

PRELIMINARY
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 SP,EEd | -6 7 8 E
RAM access tlme (tRAc) 60ns | 70ns | 80ns
[HAM aécess time (tCAC) 7 ; 15nsr: 20nsg‘i }79;175# )
RAM cycle tlme (tRc) | 110ns . 130ns 150ns
HAM page | mode cycle (tPc) 30ns 35ns Ens
SAM access time (tSCA) l 15;15 17ns EE)ES
?AM cycle nr;e (tsco) | 18ns 77272ns 25nrsh
FRAM active current o 110mA 100&;?&#@«
SAM acﬁve cu}fent . ; 55mA SOmA F74~5mA

- 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-oniy 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

* Plastic 40-Pin 400mil SOJ

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

GENERAL DESCRIPTION

The Samsung KM428C258 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. 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 KM428CV258 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 uniatched to allow greater
system flexibility.

Pin Name Pin Function

SC Serlal Clock

\8766;50_0177 * Senal DataTr?&uﬁE&Qut |
DTIOE | Data Transfer / Output Enable |
ﬁ_UW—EL, B rWnte Per Bit / Write Enable B
WBU/WEU (Lower/Upper)

‘®AS liéo;v Address Strobe e N
¥Ci—A§ - Column Address Strobe o
 Wo/DQo-W7/DQ7 | Data Write Mask / Input / Output |
§E o Serla[EnabIe

Aaws - Address Inputs - *
DSF | Special Function Control

ch I Power +5V) S
vss  |@owd
7Né" o No Connectlon S )1‘
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

PIN CONFIGURATION (ror viEws)

40 Pin 400 mil SOJ

T N
vee [1] 40 vss
sc [2] 33 spar
SDQo 3] 38 sDas
SDQr [4] 37, SDQs
SDQ2 [ 5 36 SDQs
SDQs [ 6] 35 SE
DT/CE [7] [34) wr/Dar
Wo/DQo [ 8] 33 We/DQe
wi/Dar [9] Ws/DQs
W2/DQ2 [19] Wa/DQs
Wa/DQs [11] 30 vss
vss [12] DSF
WBLWEL [13] 28/ N.C
RAS [14 27! CAS
As [15] 26/ WBUWEU
A7 [1§] Ao
As [17] At
As (18] A2
A4 @ @ A3
vee [20 21] vss
40/44 Pin 400 mil TSOP #l 40/44 Pin 400 mil TSOP Il
\%) (v
vee [1] 44] vss vss 1] 44] vee
sc [2] 43] spar spar [2] 43 sC
sDQo [ 3] [42] sDQe SDQs [ 3] 42] sDQo
SDQ1 [4] 41] sDQs SDQs [4] 41] spaQs
SDQz {5 ] 40] sDC4 SDQs [5] 40] sDQ2
SDQs [ 6] |39] SE SE [} |39] sDQs
DT/OE 7] |38] wrDQ7 w/DQr [ 7] 3] DT/OE
wo/DQo {8 ] |37] we/DQs We/DQs [ 8] [37] Wo/DQo
wi/DQs [9] |36] Ws/DQs Ws/DQs [ 9] [36] w/DQ
W2/DQ2 [10] 35] Wa/DQa W4/DQ4 [10] 35] wopa:
REVERSE
Wa/DQa [13] [32] vss vss [13] [32] waDQs
vss [14] 31] DsF DSF [14] 31] vss
WBLWEL [15] 30| N.C N.C [15 30| WeLWEL
RAS [18] I%I CAS CAS [16 29 RAS
As [17] 28| WBU/WEU WBUMWED [17] 28] As
A7 E 27] Ao Ao [18] 27] A7
As @ E At A1 IE ZQ] As
As [20] 25] A2 A2 20 25] As
As [21] [24] As As 21 [24] As
vce 22| 23] vss vss [22] 23] voe
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

BLOCK DIAGRAM

P4 L 4 F4
e ! g
[42]
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™ c —=  WRITE c3
Wo/DQo T COLOR CONTROL IF
. T | s» REGISTER |— i
. 8B s | FLASH
- o T S| WRITE
) o L CONTROL o
) = Y S
T
Wi/DQ7 2 OLD MASK NEW MASK WRITE 5%
‘ 4 (8BIT) (8BIT) CONTROL o2
g G
3 8 n
i m 1 m
| o T D
— 1 8
. — TRANSFER CONTROL }«
AS -
CAS £ ‘ -
[ 4
T/IOE HER
WBL/WEL o)
WBL/WEL m 256 | @ [256| o
P Z z maow
BU/WEU m o x8 s x8|om
DSF > 3 S ™92
= c o me
¢ g g | 512 B o
SE L S lxe 512x512x8 —
m CELL ARRAY o]
o) 256 | £ | 256| 2
s x| =|x8|of
o -] T | O
i "
2
N 512 4 .
x8 y
ROW DECODER ] SERIAL
I ADDRESS
+ A
— ‘—]I STOP REGISTER
COLUMN ADDRESS ROW ADDRESS | I
BUFFER (9 BIT) BUFFER (9 BIT) REFRESH COUNTER
T ]
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KM428C258

PRELIMINARY

CMOS VIDEO RAM

FUNCTION TRUTH TABLE

Mnemonic RAS CAS| Address DQi Input | wyjte | Register .
Code  rom mo o - R — 1 Mask Function
CAs | DT/OE | WE . DSF | DSF| RAS | CAS | RAS | CAS/WE WM | Color
CBRS CBR Refresh / Stop
(Note 1,3)] © X o 1 - [Swp X - - . © (No reset)
CBRN CBR Refresh
{Note 1) 0 X 1 1 B X N X B - N ) (No reset)
CBRR CBR Refresh
{Note 1) 0 X X 0 - X - X N " " {Option reset)
MWT : Load Masked Write Transfer
1 0 0 0 X | Row| Tap | WMi - Yes /Use - (New / Old)
MSWT ) Load Masked Split Write
1 0 0, 1 | X Row! Tap|WMi| - Yes |/use| - | Transfer (New /Oid)
RT 1 o] 1 0 X | Row Tap - - - - Read Transfer
SRT 1 0 1 1 X |Row! Tap | - - - - - Split Read Transfer
RWM ) Load Read Write
1 1 4] [}] 0 Row ! Col. | WMi Data Yes /Use - (New/OId Mask)
BWM . Col. Load Block Write
1 1 0 0 1 | Rowi Col. WMi Mask Yes | yse| Use (New / Old Mask)
FWM . Load Flash Write
1 1 o] 1 X [Row| X | WMi X Yes | yge| Use (New /Old Mask)
RW Read Write
1 1 1 0 0 | Row| Col. X Data No - - (No Mask)
BW Block Write
1 1 1 0 1 | Row| Col. | X |Col.Mask; No - Use (No Mask)
LMR X Load Load (Old) Mask
(Note2) | 1 1 1 1 0 | Row| X X WM - " | Register set Cycle
to- -t -1 - — - -
LR 1 | 1 1)1 |1 Row X | X | Color | - | - |Load| Load Color Register
X :Don't Care, -:Not Applicable , Tap: SAM Start(column)Address

RAS only refresh does not reset Stop or LMR functions.

Notes :
(1)

or CBRN is used to continue to refresh the RAM without clearing any of the options.

@

()
4
(8

CBRS, CBRN and CBRR all perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either CBRS

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)

With CBRS, all SAM operations use Stop Register.

Stop defines the column on which shift out moves to the other half of the SAM.
After LMR, WMi is only changed by LMR. (CBRR resets)

L= sung

ELECTRONICS
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KM428C258

PRELIMINARY
CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN, Vout -1t0 +7.0 v
Voltage on Supply Relative to Vss Vce -1t0+7.0 \
Storage Temperature Tstg -55t0 +150 °C
Power Dissipation Pp 1 w
Short Circuit Output Current los 50 mA

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

conditions for extended periods may affect device reliability.

RECOMMENDED OPERATlNG CONDITIONS (Voltage reference to Vss, TA=0 to 70 C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 \
Ground Vss 0 0 0 \
Input High Voltage VIH 2.4 — 6.5 v
Input Low Voltage ViL -1.0 — 0.8 \'
|NPUT/0UTPUT CURRENT (Recommended operating conditions unless otherwise noted.)
item Symbol Min Max Unit
Input Leakage Current (Any Input 0<VINZB.5V, A
all other pins not under test=0 volts, SE >Vcc-0.2V h -10 10
Output Leakage Current (Data out is disabled,
0V<Vour<6.5V) lot -10 10 A
Output High Voltage Level
(RAM Ion=-2mA, SAM fon=-2mA) Vo 24 - v
Output Low Voltage Level Vi
(RAM 1o.=2mA, SAM lo.=2mA) ot - 0.4 v
CAPACITANCE (1:-2s ¢
i
Item { Symbol MIN Max Unit
Input Capacitance (Ac-As) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) CinNz 2 7 pF
Input/Output Capacitance (Wo/DQo~W7/DQ7) Coa 2 7 pF
Input/Output Capacitance (SDQo~SDQ7) Csba 2 7 pF
287
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KM428C258

PRELIMINARY
CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

KM428C258
Parameter(RAM Port) SAM Port | Symbol —— Unit
-6 7 -8
Operating Current*1 Standby | lcct 110 100 90 mA
L_(H—AS and CAS Cycling @trc=min.) Active Icc1A 155 140 125 mA
Standby Current Standby lccz 10 10 10 mA
(RAS, CAS, DT/OE, WB/WE=VH,DSF=ViL) | Active IcceA 55 50 45 mA
RAS Only Refresh Current*s Standby lees 100 90 80 mA
(CAS=ViH, RAS Cycling @trc=min.) Active lccaA 145 130 115 mA
Extended Fast Page Mode Current* Standby Icca 80 75 70 mA
(RAS=ViL, CAS Cycling @tpc=min.) Active lccaA 125 115 105 mA
CAS-Before-RAS Refresh Current*s Standby | lccs %0 85 80 mA
(RAS and CAS Cycling @trc=min.) Active lccsA 135 125 115 mA
Data Transfer Current*y Standby lcce 140 125 110 mA
(RAS and CAS Cycling @tRc=min.) Active IccsA 185 165 145 mA
Fiash Write Cycle Current*: Standby lecr %0 85 80 mA
(RAS and CAS Cycling @tRc=min.) Active lcc7A 135 125 115 mA
Block Write Cycle Current*s Standby Iccs 110 105 100 mA
(RAS and CAS Cycting @tac=min.) Active IcceA 155 145 135 mA
1

Color Register Load or Read Current*1 Standby icce 90 85 80 mA
(RAS and CAS Cycling @trc=min.) Active IcceA 135 125 115 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.

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

Parameter Symbol S 7 | ‘ 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 | 165 175 200 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 10 15 20 ns | 3,586
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 N 15 15 ns
288
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PRELIMINARY
KM428C258 -~ CMOS VIDEO RAM

AC CHARACTERISTICS (continueq)

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

CAS to output in Low-Z . taz {3 3 3 ns
Qutput buffer turn-off delay torF 0 15 | 0 15 0 15 ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns

RAS precharge time | e 40 50 60 ns

RAS pulse width R tas | 60 10K 70 10K 80 10K | ns
| RAS pulse width (fastpagemode) | teasP | 60 | 100K | 70 | 100K 80 | 100K | ns

RAS hold time thsH 15 20 20 ns
| CAS hold time tosH 60 70 80 ns

CAS pulse width tcas 10 10K 15 10K 20 10K ns

FAS to CAS defay ime - | tRoo 20| 45 20 50 | 20 60 | ns| 56
RAS to column addr. delay time tRaD 15 30 | 15 3% | 15 40 Ins| M
CAS to RAS precharge time L@L 5 5 5 ns

CAS pracharge time tern 10 10 10 _|ms

CAS precharge time (fast page mode) tcp 10 10 10 ns
Output hold time from CAS tooH 5 5 5 ns

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

Row Addr. hold time traH 10 10 10 ns
Column addr. set-up time tasc 0 0 0 ns
Column addr. hold time tcan 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 referencedto CAS | tred | ¢ | 0 0 ns 9
| Read command hold referenced to RAS | tarn 0 0 0 ns 9
Write command hold time o twon 10 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 tRwe i5 15 20 ns

Write command to CAS leadtime =~ | towt ( 15 15 20 ns

Data set-up time - o tos ' 0 0 l‘ 0 ns | 10
Data hold time . tn | 15 15 15 ns | 10
Data hold referenced to RAS | towR 50 55 60 ns

Write command set-up time twes 1] 0 0 ns 8
CAS to WE delay 7 town 40 45 45 ns | 8
RAS to WE delay | tewo 85 95 105 ns 8
Column addr. to WE delaytime | tawo 55 60 65 ns | 8
CASsetuptime (C-B-Rrefresh) | tosh 10 10 10 ns

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

RAS precharge to CAS hold time trec 10 10 10 ns

ELECTRONICS
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PRELIMINARY
CMOS VIDEO RAM

AC CHARACTERISTICS (Continued)

s ugg

ELECTRONICS

Parameter Symbol o il e Unit| 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 delay toeD 15 15 15 ns
Output butfer turn-off delay time 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 ns
Data to output enable delay tozo 0 0 0 ns
Refresh period(512 cycle) tREF 8 8 8 ms
WB set-up time twsh 0 0 0 ns
WB hold time tRWH 10 10 15 ns
DSF hold time referenced to RAS( ) tFHR 45 55 60 ns 13
DSF set-up time referenced to RAS tFSR 0 0 0 ns
DSF hold time referenced to RAS( | ) tRFH 10 10 15 ns 13
DSF set-up time referenced to CAS trsc ] 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 MH 15 15 15 ns
DT high set-up time tiHs 0 ] 0 ns
DT high hold time tTHH 10 10 15 ns
DT low set-up time tis 0 0 0 ns
DT low hold time tiH 10 10 15 ns
DT tow 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 35 ns
SE setup referenced to RAS tESA 0 0 0 ns
SE hold time referenced to RAS {REH 10 10 15 ns
DT to RAS precharge time trap 40 50 60 ns
DT precharge time tp 20 20 20 ns
RAS 1o first SC delay(read transfer) tRSD 60 70 80 ns
CAS 1o first SC delay(read transfer) tcsp 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) trso 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) SRD 20 20 25 ns
RAS fo serial input delay time tsDD 30 40 50 ns
290
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KM428C258 CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

Parameter Symbol ® 7 ® Unit| Notes
Min TMax Min Max Min Max
Serial output buffer turn-off delay from RAS tspz 10 30 10 30 10 35 ns
Serial input to first SC delay time tszs 0 0 0 ns
SC cycle time tsce 18 22 25 ns 15
SC pulse width(SC high time}) tsc 5 7 7 ns
SC precharge(SC low time) scP 5 7 7 ns
| Access time from SC tsca 15 17 20 ns 4
Serial output hold time from SC tSOH ﬁ 5 5 ns
Serial input set-up time ©| tsps ’ 0 0 0 ns
| Serial input hold time tsoH 10 L 15 15 ns
| Access time from SE ] iSEAT ) 15 17 20 ns 4
SE pulse width 7 v tse B 20 20 25 ns
SE precharge time ﬁ 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 ] 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 ﬁm—mﬁ 15 15 ns
Split transfer set-up time ; | fsts | 20 25 25 ns
Split transfer hold time 7 %i 1STH 20 25 25 ns

ELECTRONICS
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PRELIMINARY
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NOTES

e

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

timing of input signals.  Transition times are measured
between Vik{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: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: Vor/VoL= 2.0/0.8V.

5. Operation within the treo(mabx) limit insures that trac{max)

can be met. The trco(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 Vot.

8. The twcs, trwp, towp and tawp are nonrestrictive operating

parameters. They are included in the data sheet as
electrical characteristics only.
cycle is an early write cycle and the data out pin will
remain high impedance for the duration of the cycle. If
tewo = tcwo(min) and trwp > trwo{min) and tawo = tawo

If twes 2> twes(min) the

(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 tacH or tRre must be satisfied for a read cycle.

10.

1

w

14.

15.

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 tmap(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(manx) limit, then access time is controlled by taa.

. 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 |
WiDQi Hi-Z

SAM Port Input Mode

SDQi Hi-Z

. (I) DSF hold time at the falling edge of RAS

(1) DSF hold time at the falling edge of CAS
Recommended operating input condition :

——3.0v

24v

0.8v

Input pulse levels are from 0.0V to 3.0Volts.

All timing measurements are referenced from ViL (max)
and Vin (min) with transition time = 3.0ns

Assume tr = 3.0ns

ELECTRONICS
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DEVICE OPERATION

The KM428C258 contains 2,097,152 memory locations.
Eighteen address bits ‘are required to address a particular
18 bit word in the memory array. Since the KM428C258
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 inpuls.

Operation of the KM428C258 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
KM428C258 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(tre) 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 iow,
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 KM428C256 begin a complex
sequence of events. If the sequence is broken by violat-
ing 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
treb (max) or the column address becomes valid after tRap
(max), access time is specified by tCAC or taa,

The KM428C258 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
iow for the period of time defined by toea.

Extended Data Out

In the conventional RAM Read cycte, Dout buffer is
designed to make turn-off by the rising edge of CAS even
though OE is to be low. But the KM428C258 can be
improved the cycle time of fast page mode(trc)than exist-
ed using new scheme do no do no disable by the rising
edge of CAS. This is called "Extended Data Output(or
Hyper Page) mode", which makes valid. Data during CAS
high period. This mode can be performed in any RAM
Fast page cycle and the case of disabling. Dour is
achieved respectively during write mode, DT/OE = high
period, and also often toff time determined by activating
firstly one of two edge. In have, if write mode is available,
data buffer was designed to turn-off before enabling by
CAS when read cycle is performed again. What the out-
put buffer is disabling during DT/OE = high is to use bank
selection in the frame buffer memory using common /O
line.

1

Read Read

/N

Read Write Read

Row )D([ Col. (A)

| I
Col. (B)><:><Col DECIDECY
T

X
- —tRac » tcPa - & toEZ | toEA
WBL/WEL F toe]A_L' ! ‘mou*ﬂ { | e
WBU/WEU [ | I
BU/WEU = {cAC ] L MEZT\——/ fcac
Wo/DQo

taa  10EZ 1> & > le-toEa s e tox tan e o
T R O &

Data Out

N I | L
Data Out

Figure 1. Fast Page Mode (Extended Data Output) Example

L s uigg

ELECTRONICS

293




KM428C258

PRELIMINARY
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DEVICE OPERATION (Continued)

Nibble Write Operation

The KM28C258 is possible asynchronous operation with
lower nibble(0~3)and upper nibble{(4~7), which has write
control pin with WBL/WEL and WBU/WEU. This is called
‘Nibble Write Operation’ function, which is possible
operation in cycle as 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 WEX/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 iow
before CAS falling and Late Write cycle is achieved by
WBX/WEX 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 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

W \___/  \

b

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

/S /

N/ N/

WBUWEU NN\ S

NV

MS e ol - » IMH 1DSie—» le—» IDH

XXX XXX

Mask Data Vaild Data-in

Lower Nibble — Masked Early Write
Upper Nibble — Masked Early Write
Valid Data-in —* CAS Faliing

tMS e o TMH 1DS|¢ »| «—s tDH
ne XK
s X XXO0RX
Mask Data Vaild Data-in
Wa/DQ4

L | |
~W7/DQ7

Mask Data Vaild Data-in

XX JOOKRK XXXXXX

Mask Data Vaild Data-in

| Lower Nibble —> Masked Late Write
Upper Nibble — Masked Late Write
Valid Data-in — WBX/WEX Faliing Earlier

Figure 2. Nibble Write and New Masked Write Cycle Example 1 (Early Write & Late Write)
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Old Mask Write Per Bit

This mode is enabled through the load mask register(LMR)
cycle. The I/O mask data during old masked WPB cycle,
remains unless I/O mask data is changed by the another
LMR cycle. The condition of LMR cycle is DSF high at the
falling edge of RAS and DSF low at the falling edge of
CAS during normal write cycle. Mask data is synchro-
nized by falling of WBL/WEL and WBU/WEU and CAS
edges and this data is latched through Wo/DQo~W7/DQ7.

The difference between old masked write cycle and new
masked write cycle is ignoring input data ali the RAS
falling edge during old masked write.

Old masked write mode is converted to new masked
write mode by the CBR refresh with optional reset cycle
(CBRR).

CBRR cycle can be achieved by lowering DSF at the
RAS falling edge of CBR cycle. Masking mode after pow-
er up is initialized to new masked write mode.

EARLY or LATE WRITE

ms T\ s

EARLY or LATE WRITE
N\ /

weawer N\ / |

|

WBU/WEU | N/
MS o | _ i tMH tos le—» tOH
Wo/DQo F o !
~W3/DQs h
Mask Data Vaild Data-in
Ao QD 10870 QD YN0
~W7/DQr
Mask Data Vaild Data-in
If Early Write

Lower Nibble —= No Write
Upper Nibble —» Masked Early Write
Valid Data-in ——> CAS Falling

If Late Write

Lower Nibble — No Write

Upper Nibble — Masked Late Write
Valid Data-in — WBX/WEX Falling

o

DS fe—»] |« IDH

XXX,

Vaild Data-in
|
XRXRXX KR
Mask Data Vaild Data-in
if Early Write

Lower Nibble — No Data Load
Upper Nibble — Non Masked Late Write
Valid Data-in — CAS Falling

If Late Write

Lower Nibble — No Data Load

Upper Nibble —» Non Masked Late Write
Valid Data-in —* WBX/WEX Falling

Figure 3. Nibble Write and New Mask Write Cycle Example 2
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Power-y|
CBRg}’ New Mask Mode

AAS \ /\

WBL/WEL

New Masked
f——cBRR——f— " write
/S
CAS \ / \ /

WBLWEL OO OO
WBU/WED
psF N/ N\

wipai i z— T XX 2 XXX

Load Masked
Register

Old Masked
i‘— Write —.i

N\

XXX 3 XXXXXXXXXK 4 XX

/N /S
_/ n__/
/\

Stored Mask Data Write Stored Mask Data Stored Write Stored
Data Register Input Data Register Data Input Data
— [ 1 1 o} + © 1 (1] o]+ o
Lower 1 —— 0————:@ » 1 Lower 0 |1 ———]0= 1
Nibble 0 fb——40p—— —|1 0 Nibble 0 _o_J— ——[1F» 0
L 0 1 1 L 1 1 [} 1= 1
1 V| L . 1Y) L
— L1 e~ — 9] 1 0 01!
Upper 0 1 rL 1 Upper 1 K 1+ 1
Nibble | [ p o ) Nibble | |47 1] EF, o
1] LY 1] L=
— o ——lo} i ol Dol
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 toggling CAS while RAS is low. It's
cycle time is less then one third of the random read/write
cycle(tre). 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 by RAS faliing of fast
page or load mask register cycle is subsequently valid
during the persistent fast page write cycles.

Load Color Register(LCR)

A Load Color Register cycie is performed by keeping
DSF high on the both the fafling 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
tast screen fills of the same color.

First, the internal B-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 resuits 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 failing edge of CAS.

Address Lines: The row address is latched on the falling
edge of RAS.
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B o

e ———
i — .
1 — 1 Col.- Reg.a
<t = "
]J S R <]——rT — Col.- Reg.o
-1 -
B N | j
| | i
¢ 1 2z 3 Wo/DQo ~ Wa/DQs
‘ m—
1 ﬂ Col.- Reg7
=7
- ‘ Col.- Reg.4
L |
|
W4/DQs ~ W7/DQ7
1 Row of 512 Column Mask /0 Mask
— RAS Ao A1 Lower Upper Column Mask
Wo/DQo | W. j=1 | Column
Wo/DQo ~ 3 | Lower Block VO Mask 0 0 Wb Q° w:,//gg‘ DQI= T Erable
1 1
W4/DQ4 ~7 | Upper Block I/O Mask o 1 °
1 0 W2/DQz | We/DQs | DQi=0 | Column
11 W3/DQs | W#/DQr 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- Masked Block Write(BWNM)

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/DQ3 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.

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.

s ugg

ELECTRONICS

297




KM428C258

PRELIMINARY
CMOS VIDEO RAM

DEVICE OPERATION (continued)

.CAS
N — - i . | P
Wo/DQo | 0 | x'xlxlxr
Column WiDQ: 1 ‘ x:} 100X
Mask Data Wo/DQ:2 ; 0 Xl X X X
WaDQs [ 1! ® x 1 0ix|
- P
RAS O Mask Data |0 1 1 0 |
: PO SR S
Color Register l 0:1 0 1

Wo/DQo ~ W3/DQs

Lower Nibble

2M VRAM BW Timing (Early Write)

4 Col. Memory Celt of A RowJ R

" CAS
e T - N — 1 [
WoDQs 1. 19 [ X1
Ws/DQs "70 I > X x}’ xi X
Ws/DQs 1 1 l 0 . X‘ 1
Wz/DQ7 OJ x! X X X X: Unchanged
2. HPONE S
. Memory Cell
11,0, 1]
A4 &g
1.0:0 1

Wa/DQs ~ W7/DQ7
Upper Nibbie

2M VRAM BW Timing (Late Write)

RAS — Vol Va
AT towL
CA WBP /N s WBP \_I* ‘/ __ /
Enable twes) Enable
WBLWEL Yo M | e || ARR : W sv;
BUWEU  |trsh] Jtren trsc | [torm trsc| [ter tFsR| [tRFH
vl NS ey rar b
DSF NG [ RXXX XXX
tms}e») [« >l tuH tosles] [« tpy  1DS jef fe—> D1 s [0 #f [e»f tH tDS[es] e IDH DS |e—pl s IDH
o0 v X0
Wr7/DQ7 [l{e] Address Address 1O 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.

If WBX/WEX is iow and DSF is high on the falling edge of
RAS, a Fiash 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 KM428C258 has three state output buffers controlled
by DT/OE, CAS and RAS, WBX/WEX. 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 KM428C258 operating cycles is listed below
after the corresponding output state produced by the
cycle.
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Refresh

The data in the KM428C258 is stored as a charge on a
tiny capacitor within each memory cell. Due 1o 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 KM428C258 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(icsr) 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.

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 KM428C258 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.

Self Refresh(Only KM428C258): The Self Refresh is used
for maintaining data is stand-by state of device as battery
back-up function. The initialization cycle of Self Refresh
can be used by cycle named CBRN, CBRR, CBRS, If
RAS is row more than 100xs at the condition of CBR,
Self Refresh address do not need to supply additionally
on chip because the refresh counter on chip gives note
that addresses needed to refresh. Please note that the
ending point of Self Refresh is when RAS and CAS is

high and taes of Self Refresh is the time requesting to
complete the last refresh of Self Refresh.

Other Refresh Methods: It is also possible to refresh the
KM428C258 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 opera-
tion is performed. If MSB bit of column address is low during
Read transfer operation, the start address of the SAM
register is present at the lower half of the SAM port.(If As
high, 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, both SAM Read and
Read transfer operation is possible simultaneously. The
completion of transfer operation is determined by the tim-
ing relationship of first SC rising, RAS/CAS falling edge
and DT/OE rising edge of transfer cycle. This is usually
called "Read time Read Transfer’. The completion of
Real time Read transfer is accomplished at the rising
edge of DT/OE. Note that 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 *: Don't care
RAS Falling Edge Function Transfer Transfer SAM Port
CAS | DT/OE | WBAWE| 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 | 256x8 Not Changed
H L L H - Masked Split Write Transferj SAM » RAM | 256 x 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 Ag 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 seamiessly 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 Spiit 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 halif 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 halif 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/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~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 half SAM(255th SC)
is accessed and the DSF 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. 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. g,
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 O address corresponds to the old data transferred
by RT. Note that there is not allowed period of SRT cycle
as shown in Fig. 11 due to uncertaining 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 I/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(Ag)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.
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SRT SRT

|
/A— \_/

Ao ~As 3@( 0 __ )@( Q_(As = Don't Care) )@( 256 (As = Don't Care)

o ggfmzss 511$ 0

D|

72
py]
=5

Ol
>
wi

l | 1
] | l
x1 x2 x3 x4 ] x1 x2 x3 x4 ] x1 x2 x3 x4 [
> 0 o]
alelc|p | alslc|p| [a|= ] Alslc]p |
| el =5
alB|c|D | ~|s|cl| o] H 256 | |AB|c|D l
o | i " 1 | s 1:1 ]
RAM RAM SAM RAM  SAM
x1 Row Data Full Transfer ‘ Upper SAM : |l Upper SAM: {
Half Transfer (x2 Row Data) Serial Read (x2 Row Data)
| Lower SAM : | Lower SAM :
| I

Serial Read (x1 Row Data) Half Transfer (x2 Row Data) |

Figure 7. Split Read Transfer Normal Usage

_ | l
RA RT SRT J T
| | |
1 .
CAS T T T
CAS \ / | \_/ | |
| | |
Ao ~As 0 (As = Don't Care) |
1 T
| 1 !
sC | .
I |
| x1 x2 x3 x4 | [
[ o | 0 | 0
| AlB|c|o| |A|==> | A|=> | |A
= 255 I 255 L 255
] alelclo H 256 | H 256 | H 256
{ i —— 511 i 511 } 511
[ RAM SAM [ SAM ] SAM
x1 Row Data Full Transfer I Upper SAM : l Upper SAM : ] Upper SAM :
Half Transfer (x2 Row Data) No Operation Serial Read
] Lower SAM: ] Lower SAM : l (x2 Row Data)
] No Operation l Serial Read (x1 Row Data) | Lower SAM :
No Operation

Figure 8. Split Read Transfer Normal Usage
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RAS RT \ SRT1/ \ sRT2 /

\_/ /

)@( Y1 (As = Don't Care) )@(?(Aa = Don't Caré)
| ‘ \L&
\ 0 255 Y2+256

o AN NN

x1 x2 x3 | x1 x2 x3 I
= 0 ) | 0 | [
Alslc] |a | AlBlC = |
255 | | 255 | 255
256 256 256
Al B C AlB|C —
5= | : H |
511 | T 511 3 | 511
RAM SAM RAM SAM RAM SAM SAM
x1 Row Data Full Transfer | Upper SAM: Upper SAM : | Upper SAM:
| Half Transfer (x2 Row) Half Transfer (x3 Row} | Serial Read
| Lower SAM: Lower SAM : | (%3 Row)
Serial Read (x1 Row) Serial Read (x1 Aow) Lower SAM :
| No Operation

Figure 9. Split Read Transfer Abnormal Usage (Case 1)

| ] |
RAS RT | SRT | T
| | NO SRT |
| | |
CAS \ /ol \ / T 1
| | |
l | |
Ao ~As :)@( 16 ; )@( Y1 (As = Don't Care) i
T T 1
16 255 | Y1+256 511 | 0
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x1 x2 x3 | x1 x2 x3 | \
| 2 | ° | >
AlB|c| |a|l=> A
| —a | 2 o
. 56
| AlB'|C H | — | H
[
l — 511 l 511 | 511
| RAM SAM | SAM | SAM
x1 Row Data Full Transfer | Upper SAM : | Upper SAM : l Upper SAM:
| Half Transfer (x2 Row) | Serial Read (x2 Row) | No Operation
Lower SAM: Lower SAM : Lower SAM:
1 |
Serial Read (x1 Aow) | No Operation Serial Read
(x1 Row)

Figure 10. Split Read Transfer Abnormal Usage (Case 2)
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Figure 11. Split Transfer Cycle Limitation Period
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Figure 12. Masked Split Write Transfer Normal Usage
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Programmable Split SAM

As the split SAM mode is divided into the lower half SAM
and the upper half SAM, the Tap has jumped to the
another half SAM after accessing the last address of
each half SAM. Usually this last addresses is called
"Stop address". Programmable Split SAM helps user to
reconfigure the stop address from two(255, 511)to a
maximum of 32 stop address. In fig.13 shows the condi-
tion of stop point setting address. The KM428C258 has
basically two stop address{255, 511) and provides the
maximum 32 stop address. These stop addresses are set
into the stop register by CBRS cycle. The CBRS cycle's
conditions is WBL/WEL or WBL/WEL low, DSF high
when RAS goes low in normal CBR cycle and the stop
address is determined by row address entering at this
time. The stop address is valid only after split transfer is
completed. In the serial read/write is operating after RT,
MWT ending, the stop address do not effect to operate
SAM port and when the Tap of SAM port reaches the
stop address after achieving split transfer, the Tap of
SAM port will be jumped to the start address of another
If the split transfer is not executed before accessing the
stop address, the operation of half SAM being accessed
will be continued. The operation of SRT using stop
address is described in the table of fig. 13.

When the stop address is set into the 4 section, splited
127, 225, 383, 511 by CBRS cycle, the serial read is

starts from 351 address and jump to 70, indicating the
start address of SRT1 after ending access of 383
address. Because the SRT is not performed from 70 to
127 address, the next address of SAM will be assigned to
71 address.

Note that the stop address set by CBRS can be changed
to the another address by other CBRS, this new address
changed will be not adapted until the next split transfer is
completed. Finally, the stop address for reset is initiated
by CBRR cycle, the default address of reset will be 255,
511.

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 of Stop Point Setting Address
Stop Points | Partition I
/ Half As| A7| Ac | As | A4 | As~Ac
1 (1x256)x2 X[ 1] 1]1]1 X
2 (2x128)x2 | X[ 0| 1|11 X
4 (@x6ax2 | x| 0jo|1]1 X
8 |®x32)x2 | x| 0] 0|01 X
16 (16x16)x2 | x| 0/ 0|00 X
T {TxWidth)x2 Other Case = Inhibit

Stop Address = (i + Width) -1 (i=0 ----- T+1)

CBRS RT

No Split Transfer

s T U

CAS _J L/ v/
(001111111) = 2 Stop Point / Half
Ao-ne _Jorrf Y s Yre)7o

AN

sc NN

SDQ
' ~SD(O)7 Previous Vaiue -
Start Addr. * 8P : Stop Point
351)
0 70 127 255 256 383 455 511

%

|

Tap = 70

Tap = 455

Figure 13. Stop Register Timing Example

s unig
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)

READ CYCLE
tac
tHAS \%tRP_'_
Vi — . tan
Ve = tere S Z
tesn torn
taco trsH
J— Vg — t
cas " 7 " cas / / N\
Y= tasn e = T
T tRaL —1
vIH -
A ROW
AoAs Ve ADDRESS COLUMN ADDRESS
l ‘ T—‘ —tcay —= ' l——-'tncu
RCS RRH

WeLwer Ve —
WBUWED v, — thom

t‘?ms" M trim ‘lj
Vi —
Vi —
Vi — trsr s
OSF RFH
V\L -
——L toea
Vin — vvvv’v’vvv'vvv‘v
C - QXK —
Wo/0Qo . toez
~WL/DQy AA
Vou — }‘tCLZ
[—- ouT OPEN VALID DATA-QUT E_—
Vo = taac

m Don't Care

ELECTRONICS



KM428C258

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ MASK/COLOR REGISTER CYCLE

tRC:
iRp—a—{
J— ViH — tRas 2 b
RAS " N /
ViL — r
tere tesH
tRep tASH ~=—tcPN
— ViH — 7 B F
CAS \ tcas /
ViL — tasr
—— tRAH l [
ViH — Fa
AgAg ROW
v — % ADDRESS
t
THS trhH ——] l l _._(ROH‘_1
—_ ViH — 4 X
i = |
twsh trcs I~ tRRH —=my
hee tRWH—amr] tRCH
1 P [ R
WBU/WEU Vi —
" tesp tescl | torm
|—{RFH —e=]
ViH — r
DSF "
foEa_ Io——
1FHR
=—tcac——{ toez
v tRac \
Wo/DQp  VoH — 7 ‘ -
~W7/DQ7 VoL — % 2 Valid Output >—-—
——tCLz
m Don't Care
"1 2 Fuction
0 Mask data Read Mask Register Cycle
[ b T 2TY
1 Color data Read Color Register Cycle

L u g
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KM428C258

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)
FAST PAGE MODE READ CYCLE (Extended Data Out)

J— Vin —
RA!

S Vi —
— ViH —
TAS H

ViL —
ViH —
Ag-Ag
ViL —
WBLWEL Vig —
WBUWEU ViL —
gioe " T
Vo —
ViH —
DSF
ViL —
VoH —
Vi —
Wo/DQp~ o
W7/DQ7
ViH —
Vi —

tcre

1

T

tcas —=—f

tar

tpc

lm—tcp toas

F——tcp

—— [=—tCAS cPN
/ N L /

tRsH

tRAL
tASR | =—1RAD —e=| tasc tcaH tasc|| toan tasc || tcan
[ tRAH e ettt
' Row Column # Column X ¥ Column Row
Address \  Address 7 . Address ] h _Address Address
' |
tRcs tRCHI
tRAH |
XXX X XXH‘
trHs || trae = twPZ.
XXX /]
e N
tesr | | tRFH
T T toeA
r]= 2 twez
toEA tcac tcac
tcac ™ tAA — =] ‘oer
taa topa tcea
1RAC tDOH f=—= toez
) Vaild ¥ ¥ ) By
Valid Data-Out Data Valid Data-Out ’)—
" 4
ez
‘Open

Den't Care

=

s uag
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KM428C258

PRELIMINARY
CMOS VIDEO RAM

TRUTH TABLE FOR WRITE CYCLE(1)

AN _— RAS ﬁ\ . m(ay
FUNCTION *1 ! ‘2“r *3 *4 *5
WBLWBL DSF 1 Wi/DQi (s DSF wilDQ
(WBU/WEU) | (New Mask) i
Normal Write 1 0 X 0 Write Data
Masked Write 0 0 Write Mask 0 Masked Write Data
Block Write (No 1/O Mask)(s) 1 0 X 1 Column Mask
Masked Block Writes) 0 (VN 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 i 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

(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 S o ' o Note
| WBLWBL | WBUMWEU WiDGi
v ‘ X ! N Write using mask register data
es
| : X (Old Mask Data)
LMR ! S T T T f" T .
Cydle i 0 0 Write i Wirite using New Mask Data
Executed 0 ! 1 Mask Wi/DQi = 0 ~w== Write Disable
i 1 0 Wi/DQi =1 —== Write Enable
1 No o L -
‘ 1 1 X Non Masked Write
X : Don't Care
(5) Function Table for Block Write Column Mask
Column *5 IF
Address . -
o T Lower Nibble Upper Nibble Wi/DQi=0 Wi/DQi=1
A1 Ao
4] 0 — Wo/DQo Wa/DQa4 .
Color Register Data a
0 1 ||  wypa Ws/DQs No Change the Wit 1o mge'scz"esp - di;g
1 0 N W2/DQz2 We/DQs Internal Data i Col Add Locati
1 1 ~|  WDQs W7/DQ7 | ~oumn Address Location

L= ung
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
EARLY WRITE CYCLE

tre
tRas: tRp —=—|
- Vi — F\
RAS Vi — \ 7 e
tcsh
I—r‘lcap taco tRSH tcen
i Vin tcas \
CAS {
vie — __/ \ \k \
taAR
RAD tRAL
task | | tran tasc tcaH
A ViH — F rOow f COLUMN h
08 vy — \ ADDRESS 4 A ADDRESS p
towt 1
tRWL

twsR | | tRWH twes
r—-—lwcw—
WBORED vy i T AR
WBUWEU Vv — 4
tTHS | | tTHH
FoE M T
Vi —
T
'r“"
l tFSR | | tRFH tFSC SR
" ‘ KOCOOOOOCIOOCOORNNK
o .
OSF Vie — M\ 2
! DHR
DGy et e

Vi — AN : I - |
= IO KO

L—ouT Open

m Don't Care

ELECTRONICS



PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
LATE WRITE CYCLE

rC

Ras tap
RAS ViL — \ 4 \

|-—— CRP -] trRco tRSH tepn

. N S A \_

taR

tRAD tRAL
tasr | | tran tasc tcaH
O

Vi

A - ROW COLUMN
Ache vy ADDRESS ADDRESS
towL

twsr | | tRwH [— tawL—=—

e tRGs twp

WBL/WEL Vi — . / {
WBU/WEU v — X

trhs | | tran toEH
ViH —

trsr | [ tren tesc [
b |t .__.{ femn—t. {OFH o]

I tDHR
DG —em] (= IDH ~—em]
10 D 0400 00000l S (A0 00 N0
W7/DQy Vom —
—out VoL — oven

m Dont’ Care

ELECTRONICS



PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
READ-WRITE/READ-MODIFY-WRITE CYCLE

tRwe
1R, tRP—=—]
= wme— F,
it | W
tcrp tcsH
taco tRSH tcpn
. VIH — tc 4
o, N \ = 2
[
tar
|==—o1RAD tRAL
tasR| [ tran tasc tcan
Vih — Row J olumn X%
Ak Address Address
trRwD [=— tcwL
twsr| [trwh D towp tRwi

tRCS ~—] twp

tTHS| [trhH
— ViH — !\
6Oy, — \_

trsR| [tRen fFsC

Vin — X
v - A

—-—-[ch_—{
tozo .
RAC 1OEA toEn
tvs | | tvMH b tCAC ] tos tDH
v tAA
tH — f X ] .
- E 10, D KON NN
- [
Wo/DQg Vi e 2 teiz OEZ
W72/DQ7, Von — w
—out ! 4
Vo — . valid
—

Data-Out

m Don't Care

ELECTRONICS



KM428C258

PRELIMINARY
CMOS VIDEO RAM

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

1R,

trp
— Vi — ’i
RAS Vi —
tosH 4 tRSH
tcRp PC
}-——— RCD 1GAS —em] oo 1CP —r - 1CAS —emef frm— (0P o] fa tGAS :CpN—_l
— ViH — i
CAS Vi — j . \\ q i q L
AR
tasp | f=—1RAD—==] o5 tcan tasc | | toan tRAL
=g ] trAn  —— et tasc tCAH
Vv — ow olumn Column ow
Ag-Ag Ve = Address Column Address Address ross
o tacs |__ tRcH
J— twes | | twen
WBUWEL VIH — \\——" -——{
WBU/WEU viL T "
THH ]
I ViH —
DTIOE Vi, — ]
Vin 1FSR | ftar trsc tcen tesc| | teen tesc [ florn
oSF v, 9 TOTOTO o OO OO0
T | i T T T 13 1
toEA tcac
4 twez e |
CAC Jypam——
faa . tepa—
Vi tRac DOH e}
N — - L
WefiOo/ Vi — Valid Data (A) o] ton
w7107 ! b
out \\;oH — Open Valid Data (B} D\‘ tm:
oL — 9 ga-n ’
tRASP" twp
VIH _ —
AAS Vi — N
I t { t
iCRP CSH PC RSH
tRCD tcas e tCP b toaS top—=] |- toas— top —=]
—_ Vi — \ P
CAS v — N \
I —/ taR
f=— tRAD tRaL
tasR tasc fcAH tasc | | tcan tasc || toan
r..__ -"QRAH-—I’——' Bl ]
Vin — olumn Row
Aohs viL — Address Address
— towe
BL/WEL Vi — twp:
BUWEU Vi — WCH
— VIH —
OUGE  y, _
FSR | |tRFH trsc 1CFH trsc | | torH trsc || torn
Vi —_—
DSF H 2 @ 4 4 %
ViL —
tWCT— tos 1) tps |
toHR D! DH DH
tMS froee] p—emd thtt "_—l‘ls p—ed tOH }———' -"‘"1
Wo/DQo~ ViL — F
W7/DQ7 Vv
oH—
L—ouT vo — Open

m Don't Care
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP tap
ViH  —
RAS
Vie — K |
. tosn PC R
CcRP
tRCD tcas—] | tep—] —tcas— teP—] I tcas tap.
—= V
CAS M- ? ‘\h T( F
L — 7 7 ﬁ
tasc | | tcan tasc
tasr I et
Vi — Column vé Col
Aghs — \ Address Address

twp

I—.— ———1
me = X0
DT/OE
Vo —

Trsn | |tren trsC tcFH trsc | ftern tesc | |[term
l.__ s

| ' L !
tRaC o i I | lDSt'-"AA — r-__:DS( tAA 1p=1 tos
tcac cAC cac tow
tms | [ tve tOEA 1_ ton loEA toea
toep toep—t=H— 10ED }
ViH — L r'—i F.W 3
- i o 9 9 :
Lo
Wo/DQg~
Wabar toEz | toez loez
VoH — a - ™\
VoL — J ot
Valid Out Valid Qut Valid Out

ol
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

TlMlNG DIAG RAMS {Continued)

RAS ONLY REFRESH CYCLE

m :‘: : 1, S 2‘! %,

tasr
o o rooness RN TRRRRKNIN, s KR
e G XA
BGE AR,
- T
Wo/DQo~ Vou — oPEN
WH/DQr Vo —

DON'T CARE

ELECTRONICS



PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIM'NG D|AGRAMS (Continued)
HIDDEN REFRESH CYCLE

-tre - — tre — ]

s e = =)

= tﬂ(,ﬂ 7——_tRSH !Chﬁ t. t(‘l’N 41
CAS N / \ /f \
Vi — _/ e than ] L !
tasi tran thea
1 toan
Vi = - ROW COLUMN
Au-An v - \ ADDRESS ADDRESS
I8
tasc et
|
WBLWEL Vir =
WEUWED Vi t / l-—- tnes =t -1
THS ThH ! tROH.“ trsR o

__ - -
e Vi — _4 tesa| | tarn 12
| e T T f
Vi — <7 v, | |

Btz "f_r"‘ toea I l' to
toes = : toes =
WD o cac
o/DQo Vo \ w, VALID DATA-OUT b
wWDQ; ve = — ¥ i_ 3 4
771»’\;27‘.
tRAC L— twez =1

@ Don't Care

HIDDEN REFRESH CYCLE FUNCTION TABLE

FUNCTION Logic Status B
Hidden Refresh(Reset Ail Options) 0
| Hidden Refresh(No Reset) 1

ELECTRONICS



KM428C258

PRELIMINARY
CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

CAS BEFORE RAS REFRESH CYCLE

RAS

ViL —

ViH —

Cas

ViL —

Vi —

ik —

T=resr VI —

BUWED v, —

— ViH —
Vip —

Viv —
DSF vy, _

Wo/DQg~
W,/DQ7

tre

——trp ——

[—-——QRP————

b tripc =] \

RAS

tcpn

tcsr

IcHR

tasm tRAH

tFSR tRFH

toFF

Op

CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE

m 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

L u g
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING D'AGRAMS (Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

——fﬁp—~1
- y
= Vi S tras
A3 Vi — e S
tosr tepr — .
b tepn R
CAS Vin ™ \ N toas [
Vi — \ \
L thac
asc_| | YCAH——I
Vi —
A v COLUMN ADDRESS
L —
taan
I&A f
READ CYCLE tacs thck
I——— e teag ——] il
WBLWEL Vin —
WBU/WEU Vie — tron
toea

Ve — ,
DTIOE " \ x

‘——- torr
~—tewz togz —|
Wo/DQo~ Von — |
Wi/DQr Vou OFEN VALID DATA-OUT 2—
b

tawL

WRITE CYCLE twsR| [taw

1 = TowL

N twes
o e S
WBU/WEU Vi —

L L ' L

s tMH t;as P‘—‘l }o—tm
Vin — VAW
R e,
READ-MODIFY-WRITE CYCLE : ‘—fl
twsr| |tRwH Tron awp = trw ——{
towp [

R —E NSRS
WBUWEU Vi — W \ CAC \

toea

DT/OE Vin — \IA }
ViL — toen

BT/OE Vi —
vIL -

—

tcac ‘ toez tos fon
telz ™l
Wy/DQo~ Vow — X
WriDGr Voo — D 4
’ s ||t VALID DATA-OUT —
V}H—' A AYAYA AV AV AYAYAYAVAYAYAVAYAVAVAVAYAYAVAY, VALID AVAYAYAYAYAVAVATAYAYAY,
L orra i RLLRARIRTRRRRLR ortaon RO

DSF =DON'T CARE

m DON'T CARE
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KM428C258

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
READ TRANSFER CYCLE

RAS
CAS

Ag-Ag

DT/OE

Wo/DQq
~W,/DQ;

SC

{— N
8DQo
~SDQ;

Lowr

tere

tras

tan

taco

tran

le—— trap

/

/

tRaL
tasc

b teaH =t

trwe

Row }@g“im STAF?%’) ADDRESS (?zﬁmmm&
BoAg TAP

trre 1
f—ortrp !
tres triw
_ S VAV,
_ EBESEENK
tasp: —
_ tesr tren ——1
torr
e — tasp
T— pa— trsp—e] tsce
tsps tscp tsc tsce
\ INHIBIT RISING TRANSIANT \ /F P \ / P41
tszs
s,
y

tsca

A VALD

DATA-OUT

@ Don't Care

L ung
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PRELIMINARY

KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)

REAL TIME READ TRANSFER CYCLE

O
w7 N N
o :—lcnp— E— tesH 155H t———\CPN———‘
Cas v’: - _“Eﬁ_' Kfama— \\— ‘CAS——_/.1 f \
B tasc = tan=— T
Vik T ANANSNANY VNNV Y VI VVVYY Y Y VY YY VY VY
oty lADFS%VE%S _ !S\agisg%sz:) B KB
— T i
WBLWEL Vin — K/
wES v, X R R XX XS XK REBHE
i -tCTH = trRe
m L R R
Vi — tFSR tRFH
DSF Vi N
toFF ‘
Wo/DQp~ ViH — N
wieer v~ f—=—tsCC trst| |trso
tsc tscp
sc :;'C :-\_/_-\__/ \ p [ P2
IN Von — Open
Voo — tsca tsca
e ] =
L OoH — ali ali ali ‘ali ‘ali ali ali aki ali
out \\jOL _:X D;/ia'gutx D:ta’ gut Da\t/algut X Da\:a|(()ju| X De\\ial(d)u! Dz\a\ltal gul X Da\l/al(()julx D;a’gut X Da\:a’gul
Previoys Row Data New Row Data
Note: SE=Vy_ m Don’t Care
319

L unig
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)
MASKED WRITE TRANSFER CYCLE (Output Mode to Input Mode Switch)

tRG . _:I

1RAS ——=— 3

tesH

Vih —
ViL —

ﬁ
|

RAS

fome———— t PN et

A I 2 — )

tRsH

ViH — \ ! [
o CAS
GAS W~ 2 \
e——tRAD mAL_—__.‘
tasn| [tran | tasc | tcan
b

S N ANV,
e T R R R
mor /owowWWQ'WWWW XXV

.

i
Vi — tis-ﬂ. taFr
DSF b =
ViL — 4
torF tms tMH
Wo/DQg~ YOH — jH RIE Open
wyibQ; VoL — /
{sRs
Vi —
sC VlH _/—\_/ \ Inhibit Rising Transient
w—
Vi —
e CCOOOCHRN
soQ, Vb — l
~SDQ; t==—15DZ —o—f

Lour VoH =" vaii X Valid X valid N

VoL — Data-Out Data Out Data Out

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

ELECTRONICS




PRELIMINARY
KM428C258 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
MASKED WRITE TRANSFER CYCLE

’ tRc ‘“a

tesH
e tcPN
CRP—=— |e—trcD

cAs ::: ny / \ oS / \
-

tasn| | traH | lasc] 1CAH

A ROW SAM START
i IV DDRESS ADDRESS(F) )
! (P) Ac-he: TAP
—___ y twsr !nwn
WEOSRED v, AN
BUWEU vy —
i
R Viy — trs !TLH
BTIOE
ViL — X XY XXX X
1
Vi — tFSR tRFH
" v LUK
Vie — ),

'OFFL——— Ms tMH
Wo/DQg~ VOH = X PR ¢ oo
er
W7iDQ7 VoL — F / 1sAD
tshs E&:
Vig —
sC Inhibit Rising Transient
ViL —
tsps| |tsoH tsps
—IN Y — i \f vaid g Valid Valid
SDQ, Vi — Dataln Datain 4 ‘ Data-In Cata-in
~SDQ; : |
L Vor — i
out VoL — L Oper
Note: SE=V|_ M Don't Care
Mask Mode ™
New Mask Mode WMi Data
Old Mask Mode Don't care

WMi Data O: Transfer Disable
1: Transfer Enable

ELECTRONICS




PRELIMINARY
KM428C258 CMOS VIDEO RAM

TlMlNG DlAG RAMS {Continued})

SPLIT READ TRANSFER CYCLE

b trp —={

JE— Vi — N tras
RAS \ /
Ve — K 7
F=— trap traL teen
tesm
[E— v, —_ f— fcas
CAs " / A
Voo — trco ——~

tasH
tasa taan tasc
(il — e e toan

Achy T tADF[‘)OR‘éVss JggRSEg%R{P) 0“0’0‘. 0 0"0""

Vi —

twse .‘“l".|
REORES v~ KUAAAIKIKS

v trs trim
tioE V¢ T
Vi —

Vi — | jil Ltsm—‘_l \/\/
o T e

511 n n+1 n+2 254 255 P+256

{255) {n+256} {n+257) (n+258) (510) {511) )

DG, Vi 1 nt NS 252 253 254 1258
~8DQa Vi — (254) (255) +256) (n+257) (508) (509) (510} (511)

Ao-Az: TAP

sC

Note: S€=V;L Dont' Care

ELECTRONICS



PRELIMINARY
KM428C258 CMOS VIDEO RAM

TlMlNG DlAGRAMS {Continued)

MASKED SPLIT WRITE TRANSFER CYCLE

J— Vi — B -+
RAS / \ \
Vi — K /
1
cRP - )
| o]

e Vg — tcas /L N
Ve — / —trop K F.
‘RALA———I
A

Ve — = o START VAVAAV VAV AVAVAVAVVAV. VAV, VAVAVAV;

Ag-Az: TAP

WBUWEL

e R e

| 1518 P:Ei ﬂ-| -_tSTH‘|
osr 1 XUXKREEEELKS RS BB,

L/ VAVA

tMH tMH

]
Wo/DQg Vi N OPEN
~W/DQy Vi — 4
51 n n+1 254 255 P+256
(255) (n+256) (A+257) (510) (511) )

Vonu — y

sc e — _/
SDQo ViR = "5 n n+1 ne2 254 255 P+256
~8DQ; vy — _(@59) (n+256) /\(n+257) (n+258) (510) (511) P)

Don't Care

ELECTRONICS




KM428C258

PRELIMINARY
CMOS VIDEO RAM

SERIAL READ CYCLE (SE=VL)

AAS Vi — /
Vi —
trus tr
— Viw — " \/ "' "V \VAVAVAVAVAV AV "V \/ V" \/\/ Vf ‘."V’v" "7" V’V’""v’v""’""’v."
o SO XXX
tsce tsco tscc ———= tsce tscc
tsc tsc tsc tsc tsc
tsce tscp tscp tscp tsce
sC Vi~ \ ﬂn—Z n-1 \ n A n+1 \ / n+2
Vi — 1
tscp tsca tsca tsca tsca tsca
tsom tsou tsom tson tson
Vo — ~ 1
s X o W SR I BRour X evBor K our X SiRour
— n-2 n-1 n n+1 n+2
Note: SE=ViL
SERIAL READ CYCLE (SE Controlled Outputs)
—— VIH -
RAS /
VlL et
trus tren
Vi —
OT/OE
Vie —
tsce tsco tscc tsce tsce !
tsc tsc tse tsc tsc
Vi — 4 B
s¢ v, — n-3 / n-2 / n-1 \ n \ / n+1 \ n+2\_
| mrowen tsce
tsee tscp teem tsce tsce tsce
— iy —
SE /
Vie —
ViH -
IN OPEN
]- Vie — tsca tsca tsca tsca
i%gon tson tsez tsEa fson tson
L Vou — i
T >< DATAOUT A ot OPEN DATAGUT 4 BATAOUT BATAOUT
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don't Care
324

L s ugg
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PRELIMINARY
KM428C258 CMOS VIDEO RAM

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

i Vi —
FAS " /
Vi —
tr.
i L“wnﬁ

—— Wy —
Ve —

o tsce tsce tscc tsce tsce ]
tsc tsc tse tsc tsc
r S
Vin = n-2 n-1 n n+1 n+2
SC v r
R
tscp tscp }-—— tsce
tscp t tsce 1 tscp
s bt = 1 e b tswir =] tous

T

i——~ts—tp% - tsep
tsws
= Vin \ R — S — b tows —=]
SE sw tswis W tswis
N - £

| tse ———— l—-——l—(ss

tse
tsos tson t_s_D_s_‘] tson EJE, tspH
Vi VALID [ VALID VALID
I‘ IN v DATA-IN DATA-IN DATA-IN
i -
n-2 (n~1) MASKED n (n +1) MASKED n+2
SDQq
~SDQ;
Vo —
l~ out - OPEN

Voo —

SERIAL WRITE CYCLE (SE= V1)

— Vg —
RAS
VlL -
trus trin
-— VIH _—
DT/OE
Vie —
tsce tsce tsce tscc tscc [
tsc tsc tsc tsc tsc
Vi — -1 n n+1 n+2
scC Z n-2 Z n \ Z \ Z
Vi — - 3 1
tson tspH tson tson
tsce tscp tscp tscp tscp tsce
tsos tsps tsps tsos tsos )
SDQq Vi — VALID VALD | VALD ] VALID VALID N
~SDQ; Vi — DATA-IN 4 L DATA-IN DATA-IN DATA-IN h DATA-IN
n-2 n-1 n n+1 n+2

Note: SE=V_

m‘ Don't Care
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KM428C258

PRELIMINARY

CMOS VIDEO RAM

PACKAGE DIMENSIONS
40-PIN PLASTIC SOJ

1.020 (25.91)

0.025 (0.64) |

Units: Inches (millimeters)

{STAND-OFF}
0.008 (0.20)

1.030 (26.16)

MIN ‘ 0.012 (0.30)

e e e s e T e A e e s At Y e A A s e
Slo sle 3(3
B e
0.026 (0.66) 0.148 (3.76)
v"'i [~ 0032 (0.81) MAX
v )]
| | |
0.050 (1.27) N 0.015 (0.38)
[ TYP 0.021 (0.53)
40/44-PIN PLASTIC TSOP-II (Forward Type)
0.740 (18.80) MAX _ 003080
r TYP
rﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ‘ : f
1
g e g%
gle Sla z=|=
) O 2| SF gl
3 5 g
;o v,
HEHEHEEEEEE BHEEEHEEEE | —
[3E")
3
0.722 {18.36) e (:i
0.726 (18.46) 3|3
o\ 0.005 (0.13)
0.008 (0.20)

{ 3
Bl omwar | = R

0.030 (0.75) ‘ 0.010 (0.25) ‘ ‘
0.035 (0.85) | [ 0.018 (0.45) W]

iy

—

0.031 (0.805)

o

0.016 (0.40) L !
T

0.024 (0.80)

<z
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