KM4232W259

PRELIMINARY
CMOS WINDOW RAM

FEATURES

« 1{MByte Frame-Buffer on a single chip

1.6 G-Bytes/Second Internal Bus:

- Fast Window Drawing Operations

- Fill at up to 1.6 GByte/Second

- Aligned BitBLT at up to 0.64 G-Bytes/Second
8-Column Block Write with Bit and Byte Masking
Capability

200 MBytes/Second CPU Read / Write Data Path :
- Fast Image Read / Writes

-20ns Ultra Fast Page Mode (turc) with EDO

» 4 Each BE and OF for Byte-Write / Read Control
Dual 128 Byte Split Serial Register

- Dual Buffers Relax System Timing

-71.4MHz Serial Clock Frequency

5.0V + 10% Supply Voltage

TTL /O Level Compatible

120-Pin PQFP

»

KEY TIMING PARAMETERS

DESCRIPTION

The KM4232W259 is a 1MByte Dual Ported DRAM array
with added features that accelerate graphic operations in a
GU! environment. A 256-bit internal bus allows transferring
up to 32 bytes of data on a single chip. All necessary
features present to support fully functional SCROLL and
ALIGNED BLOCK-MOVE graphic operations.

The 16-bit Serial Output port is comprised of two 128-byte
serial registers.  This allows relexed system timing and full
CPU access while the registers are being emptied to the
display.

To enhance the block transfer performance for Windows-
based operations, the KM4232W259 also provides Block
Write Mode of 8-columns which allows 32-bytes maximum
of block data transfer at a time. A choice of 2-colors can
be used in any combination of foreground and background
mixing. (e.g., For monochrome and color text expansion)
This operation is useful for graphic Fill and Text operations.

A combination of Mixed Modes (see truth table) defined by

. the CAS falling edge is also supported. This performance
Parameter S}pged» -60 -70 -80 enhancement feature allows system designers to change the
RAM read/write & block mode of operation on the fly within Ultra Fast Page cycle
ulira fast page cycle time (tuPc) 20ns| 25ns| 30ns time.

RAS access time (tRAC) 60ns| 70ns| 80ns
, PIN NAMES
TAS_access time ({CAC) t2ns| 15ns| 15ns '
. RASZ cycle time (tRC) 110ns| 130ns| 150ns Pin Name ] Pin Function
SAM cycle time (tscc) 14ns| 17ns| 22ns sC | Serial Clock
SAM access time (tscA) 13ns| 15ns| 20ns SE Serial Enable
SE access time (1SEA) 10ns| 12ns| 15ns SQo-SQ15 . Serial Data Output
IDD1 : RAM op. current 160mA| 150mA| 140mA BEo-3 Byte Enable
IDD2 : Stand-by current 10mA| 10mA| 10mA OE Qutput Enable
IDD1A : Sﬁ\rtlr%t SAM op. 190mA| 180mA | 170mA RAS Row Address Strobe
CAS Column Address Strobe
IDD2A : SAM op. current 50mA| 45mA | 40mA DSFO0,1,2 Special Function Pins
Wo/DQo ~ W31/DQ31 Data Write Mask / Input-Output
PERFORMANCE Ao ~ As Address Inputs
Graphic Operations Cycle Peak Performance NC _(No Connegction)
vce L P
10-Pixel Vector UFW | 4.0M Vectors/Sec P
Vss i Ground J
7 x 9 Character Draw UFW 1.7M Characters/sec
FILL UFBWS | 1.6G Bytes/Sec
BitBLT (Vertical Scroll) | UFBR/ | 0.49G Bytes/Sec
UFBWL
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

PIN CONFIGURATION

o8P0 00wnon MO QWO T O ®N
388998858395 88895588838838
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] 8RBBELBBIBISTRRIRILLLILYILISN
NC [ 61 36 [ NC
NG ] B2 35 [J NC
vss [] 63 34 [ vss
SQ9 L] 64 a3 [J sat
sas [ s 32 {1 sao
vce ] e6 31 |3 vee
pa3t1 [ 67 30 | DQ23
DQ30 L] e 20 [ pQ22
vss ] e9 28 [ vss
DQ29 (] 70 27 |1 DQ21
pQ2s ] 71 26 [ DQ20
vee [} 72 25 |1 vCC
DQ27 [] 73 24 [ ] DQ1g
DQ26 [} 74 23 |] DQ1s
VvsSs [} 75 22 [ vss
DQ25 ] 76 21 [1 bQi7
DQ24 ] 77 20 |1 DQ16
vce O 78 120-PIN 19 [ vee
sC [ 79 18 |0 CcA
SE O 80 PQFP 17 [ mAs
vee O e 16 [J vee
DQis (] 82 15 [J DQ7
DQ14 [ 83 14 [ 1 DQ6
vss [ g4 13 [ vss
D13 [ 8s 12 [0 pas
DQ12 1 86 11 |1 pQ4a
vee L} g7 10 [71 vee
DQ11 ] 88 9 {1 pas
DQ10 L] 89 8 [ pa2
VSS 1 90 7 | vss
DQ9 [ o1 6 11 pQ1
DQ8 {1 92 517 DQO
vSSs [ 93 43 vss
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Figure 1. PIN CONFIGURATION
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

PIN DESCRIPTION

]
SYMBOL |

TYPE

DESCRIPTION

SC

INPUT

. serial Clock : Clock input to the serial address counter for the SAM registers.

The serial access is initiated from SC rising edge.
Output data is held until the next clock rising edge.

INPUT

Serial Port Enable : SE enables the serial oUtput buffers.

SQo - 8Q15

OUTPUT

Serial Output : Qutput pins of the 128 x 16 Serial data register.

BEo-3

INPUT

Byte Enable : These signals enable the random output buffer during read operation or the write
driver during write operation. They are latched on the falling edge of CAS .
BEo controls Wo/DQo - W7/DQ7.

INPUT

Output Enabie : Enables the random output buffer when dropped LOW after CAS goes Low.
Otherwise the output is in a High-Z state. On the falling edge of RAS, OE=HIGH indicates new
mask data will be used for the operation. 1f DE=LOW, previously loaded mask data is used.

:

INPUT

Row Address Strobe : It acts as a master chip enable clock, also serves as a clock to latch the
row address (Ao-As). It also latches the mask data for bit plane mask when DE is HIGH at
RAS falling edge. TAS before RAS refresh mode is available if falling edge of RAS is
preceded by TAS =LOW. g

INPUT !

! determines the functionality of mixed mode by monitoring DSF status. It can also initiate the

Column Address Strobe ; Used as a clock, which latches the column address (Ao-As) and

read (EDO *1) or write access to the selected words and transfer the selected data (256 bits) to
the SAM register.

DSFO, 1,2

INPUT

Special Function Select : The DSFO, 1, 2 data latched by CAS falling edge is used to indicate
which special functions, Block Write, internal Move, LCR, LMR, Split Read Transfer, Ultra fast
page mode read (EDO) and write cycles, are going to be performed.

Wo/DQo - |
W31/DQ31 |

INPUT
OUTPUT

Input and Output pin to the RAM : These pins carry read, write or mask data, depending upon
the type of cycle. Refer to RAS and TAS control cycles truth tables.

Ao - As

INPUT

Address Input : The KM4232W259 utilizes a multiplexed addressing method for selecting one
word among 256K words of memory cells, 9 row addresses and 9 column addresses are
latched by the RAS and CAS falling edges. Some address pins can be used as control signals
in particular cycles (e.g., Ao for LMR cycle, Ao, A1 for LCR, UFBW8,SRT/SRTR cycles, and Ao
and A1 can address the latches during UFBR, UFBWL cycles).

*1 EDO : Extended Data Out

D5 s usg
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

FUNCTIONAL DESCRIPTION

The window RAM (WRAM™! ) can be divided into four major
functional blocks (refer to block diagram). The DRAM array
organized as 32 (512 x 512) bit planes, the Serial access
memory (SAM), the Read/Write control blocks, and the color
registers and data latches block. The WRAM™ cycles can
be divided into two major categories, External Data transfer
cycles and internal Data transfer cycles.
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I
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Figure 2. BLOCK DIAGRAM
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PRELIMINARY
KM4232W259 | CMOS WINDOW RAM

RAS CONTROL CYCLES TRUTH TABLE

-
C :—\_3#2 ——\iﬂ Mnemonic .
Code Function
BE3-0 CAS OE DSF2 | DSF1 | DSFO | RAs-0 Wai-o
X 0 X X X 0 X X RST Reset Cycle
X 0 X X X 1 X X CBR CBR Refresh
{t o/1 RW/ New ROW initiation for an
WPB Y
{Note 2) 1 (Note 1) X X 0 ROW Mask ROR RW cycle, RAS only Refresh
X 1 (Ng{; 1 X X 1 X :\/AV::( Vendor Specific mode
Notes :

1. OF = 1 updates MASK Register content. OE = 0 uses previously loaded Mask data.
2. {} = Byte Control (refer to Byte Enable Truth Table).

BYTE ENABLE TRUTH TABLE

CAS K OPERATION

BEo 0] Byie Read/Write Enable (DQo-DQ7)
1 Byte Read/Write Disable (DQo-DQ7)

BE 1 6] Byte Read/Write Enable (DQs-DQ15)
1 Byte Read/Write Disable (DQs-DQ15)
BE2 O Byte Read/Write Enable (DQ16-DQz23)
1 Byte Read/Write Disable (DQ16-DQ23)
BEs3 @] Byte Read/Write Enable (DQ24-DQat)
1 Byte Read/Write Disable (DQ24-DQs31)
RESET Cycle
AFTER RESET CYCLE
Color Register 0, 1 Reset to "0"
Mask Register Reset to "1" : non-masking mode
SAM Transfer Counter Reset to "0" : Address the first Row of SAM (first SAM)

w REV. 3 (MAR. '95)
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PRELIMINARY

CAS CONTROL CYCLES TRUTH TABLE
=\
Mnemonic :
- Function
BEs0 | DSF2 |DSF1 | DSFO CA W31/DQa1- Code
(Note 2)| 876543210 Wo/DQo
X 0o | 1 XX X X X X X 0/10 |Pixel Color Data LCR Load Color Reg 0 or 1 (Note 5)
X o i1 XX X X XX X X 1 |MaskData(WPB)| LMR Load Mask Reg (Note 1)
! = !
X o 0 l—Column Address»| X 0 O XX X X UFBR : DRAM to Latch O
: [«-Column Address»1 X O 1 X X X X DRAM to Latch 1
: [«Column Address»| X 1 0 XX X X DRAM to Latch 2
| l«Column Address—» X 1 1 XX X X DRAM to Latch 3
4| 1 1 l«-Column Address»1 X 0 0 UFBWL | Latch 0 to DRAM
| [€-Column Address» X 0 1 (Note 3) Latch 1 to DRAM
! l=Column Address»| X 1 Q | «—Byte Mask—» Latch 2 to DRAM
l«-Column Address—»} X {1 1 Latch 3 to DRAM
5 0 1 | leColumnAddress> X 0 O | «Byte Mask—» |, UFBW8 | From Color Reg 0 to DRAM
§ f-Column Address»/ X 0 1 | «—Byte Mask —» } (Note 3) From Color Reg 1 to DRAM
i ; Fe-Column Address »| X { 0 | <Col Reg Select -» } (Note 4 C0O(Di=0), C1(Di=1) to DRAM
| l«-Column Address 1 X {1 1 | «Col Reg Select » (Note 4) CO(Di=1), C1(Di=0) to DRAM
X 1 0 l-Column Address»| X 0 0O X X X X SRT Split Read Transfer
X 1 0 | f*Coumnaddress» X 0 1/ X X X X SRTR Split Read Transfer with
} SAM Pointer Reset
4 ‘ 1 0 |[¢———Column Address ———| DouT (31~0) UFR Ultra Fast Page Read Cycle
0 1 1 |¢———Column Address - ~—| DIN (31~0) UFW Ultra Fast Page Write Cycle
Notes :

1. LMR cycle always updates Mask Register content. Wi=1 enables write to Bit plane i,

write to Bit plane i
2. =Byte Controi (refer to Byte Enable Truth Table)
3. Wi(i =0, ..., 31) performs Byte Masking during UFBWL and UFBWS cycles.

Wi = 1 enables Byte write to Byte i.

Wi = 0 disables (Masks) Byte Write to Byte i.
4.Di(i=0, .., 31) Selects either color Register 0 (Co) or Color Register 1 (C1) to be written into DRAM.
5. CA1=0 accesses color Register 0, CA1=1 accesses color Register 1.

Wi=0 disables (maskes)
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This Materi al

PRELIMINARY

KM4232W259 CMOS WINDOW RAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit

Voltage on Any Pin Relative to VSS VIN, VouT -1.0to +7.0 A

Voltage on VCC Supply Relative to VSS VCC -1.0to +7.0 \Y

Storage Temperature Tstg -55 to +150 °C

Power Dissipation PD 1.2 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 ot this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

DC OPERATING CONDITIONS (volitage reference to Vss, TA = 0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage VvCC 4.5 5.0 5.5 \'
Ground VSS 0 o 0 Y
Input High Voltage VIH 24 - 6.5 \Y;
input Low Voltage VIL -1.0 - 0.8 v

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted)

Speed
Parameter (RAM Port) SAM Port Symbol Unit
-60 -70 -80

Operating Current* Standby DDt 160 150 140 mA
(RAZ and CAS Cycling at tRC = min)

Active IDD1A 190 180 170 mA
Standby Current Standby IbD2 10 10 10 mA
(RAS = ViH, CAS =VIH)
DSFO~2=ViL Active IDD2A 50 45 40 mA
RAS Only Refresh Current * Standby 1DD3 160 150 140 mA
(CAS = ViH, RAS Cygcling at tRC = min)

Active IDD3A 190 180 170 mA
CAS -Before-RAS Refresh Current* Standby IDD4 160 150 140 mA
(RAS and CAS Cycling at tARC = min)

Active IDD4A 190 180 170 mA
Uitra Fast Page Mode Current (LCR, LMR, Standby IDD5 190 170 150 mA
RCR, RMR, UFR and UFW Cycles)”
(RAS = Vi, CAS Cycling at tupc = min) - Active IDDsA 210 190 170 mA
Ultra Fast Page Mode Current * Standby |DD6 220 200 180 mA
(UFBWL and UFBWS8 Cycles)
(RAS = VL, TAS Cycling at tupC = min) Active IDDBA 240 220 200 mA
Ultra Fast Page Mode Current * Standby IbD7 220 200 180 mA
(UFBR, SRT and SRTR Cycles)
(RAS = ViL, CAS Cycling at tuPC = min) Active IDD7A 240 220 200 mA

* Real values are dependent on output loading and cycle rates. Specified values are obtained with the output open
(SE=DE=ViH). DD is specified average current ; in Iop1, IDD3, address transition once while RAS = VIL.
In the 1DD5, IDDG, IDD7 address transition should be changed only once while CAS = ViH.
SAM standby condition ; SE = VIH, SC £ ViL or = VIH.

DS s un g
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PRELIMINARY

KM4232wW259 CMOS WINDOW RAM
INPUT/OUTPUT CURRENT (Recommended operating conditions uniess otherwise noted)
Parameter Symbol Rating Rating Unit
Input Leakage Current (Any Input < VIN € 6.5V,
all other pins not under test = 0 volts). i -10 10 HA
Qutput leakage Current (Data out is disabled,
OV < VouT < 6.5V) lo -10 - 10 uA
) w
Output High Voltage Level i
(RAM 10H = -2mA, SAM IOH = -2mA VoH 24 - | v
Output Low Voltage Level :
~ (RAM IOL = 2mA, SAM oL = 2mA) voL | - | 0.4 \
CAPACITANCE (vcc = 5V, f=1MHz, Ta=25°C)
B Parameter Symbol Min. Max. Unit }
Input Capacitance (Ao-As) CIN{ 3 6 ] pF ,
f —i
Input Capacitance (RAS, TAS, BEo-3, UF, SE, SC, DSFo-2) CinNg 3 | 6 f pF 1‘
! ;
Input/Output Capacitance (Wo/DQo-W31/DQ31) Cba 3 - i pF '
i —
LOutput Capacitance (SQo-1s) Csa 3 7 \I pF j

AC OPERATING CONDITIONS (voltage reference to Vss, TA = 0 to 70°C)

Parameter

Unit

AC input levels

VIH/VIL = 3.0V/0.0V

Output measurement reference level

1.4V

Input rise and fall time

tr/tf = 2ns/2ns
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PRELIMINARY

KM4232W259 CMOS WINDOW RAM
AC CHARACTERISTICS (0°C Ta 70°C, VCC = 5V £10%, see Notes 1 and 2)
Parameter Symbol 60ns “7Ons "80ns Unit | Notes
Min Max Min Max Min Max
Access time from CAS tcac 12 15 15 ns 3,5,6
Access time from TAS precharge tcPA 25 32 39 ns 3
Access time from column address tAA 25 30 35 ns 3,8
Access time from output enable toEA 12 ) 15 15 ns J
Access time from RAS tRAC 60 70 80 ns 3,5,8
Access time from SC tscA 13 15 20 ns 4
Access time from SF tSEA 10 12 15 ns 4
BE hold referenced to CAS tCBH 0 0 0 ns
BE setup referenced to CAS tBsc 8 9 12 ns
CTAS hold time tCSH 60 70 80 ns
TAS hold time (CBR refresh) tCHR 10 12 15 ns
TAT precharge time (Ultra Fast Page Mode) tcp 8 9 12 ns
CTAS pulse width tcas 8 10K 9 10K 12 10K ns
@’isetup time @ refresh) tcsm 5 5 5 ns
i TA3Z to output in Low-Z tcLz "5 5 5 ns 3,9
rCKS to RAS precharge time tcrp 5 5 5 ns
CTAS to SC setup (SRT cycle) tcss 63C | 1128C| 68C |112SC| 6SC |1128C F((:i;I:g 13
TAS to SC setup (SRTR and first SRT cycle) tSRTR 18 22 25 ns 10
‘Column address hoid time tCAH 0 0 0 ns 4‘
Column address setup time tAsC 8 9 12 ns
Column address to RAS lead time tRAL 30 35 40 ns
Data hold time toH 0 Q 0 ns
Data setup time tDs 8 9 12 ns
Data to CAS delay tpzc 0 0 0 ns
OFE high hold time from CAS Low | toH 0 0 | 0 ns
% DSF hold time referenced to CAS l\ tCFH 0 0 0 ns
QSF hold time referenced to RAS ‘ tRFH 8 10 15 ns
i DSF setup referenced to CAS ! tFsC 8 9 12 ns
 DSF setup referenced to RAS “ tFSR 0 0 0 ns ]
Output enable to data input delay Iu‘ {OED 7 8 ‘ 9 ns J
P |
‘ %ﬁ%%u:t:i;f;?r Turn-off delay from CTAS |i {OFF 3 . 3 8 3 9 s .
\

PSis utieg
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PRELIMINARY

KM4232W259 CMOS WINDOW RAM
AC CHARACTERISTICS (continued)
|
Parameter Symbol - 60ns “7ons 80ns Unit | Notes
Min Max Min Max Min Max
Output buffer turn-off delay from OF toez 3 7 3 8 3 9 ns 7
OE high to TAS low setup time tosc 17 19 23 ns
COE hold referenced to RAS torH 8 10 15 ns
OFE setup referenced to RAS tORS 0 0 0 ns
RAM output hold time from CTAS tCOH 3 3 3 ns
Random read or write cycie time tRC 110 130 150 ns
RAT hold time tRsH 15 20 25 ns
RAS prechagre time tRP 40 50 60 ns
I | RAS precharge to CAS hold time tRPC 10 10 10 ns
1 RAS pulse width tRAS 60 10K 70 10K 80 10K ns
RAS pulse width (Uitra Fast Page Mode) tRAsP 60 100K 70 100K 80 100K ns
RAS to CAS delay time trRCD 25 45 30 50 35 80 ns 5
RAS to column address delay time tRAD 15 35 20 40 25 50 ns 8
OF to CAS high setup time to see valid output | tocs 5 5 5 ns
TAS high to TE low delay time to hide the tcop 5 5 5 ns
output
from CAS
wnst s nonaamgegeacs | % | S| 7| e e e le | w
OE precharge time toEP 5 5 5 ns
Read-Write cycle time tPCRW 35 43 47 ns
Refresh period (512 cycle) tREF 17 17 17 ms
Row address hold time tRAH 8 10 15 ns
Row address setup time tAsSR 0 0 0 ns
; SC cycle time tscc 14 17 22 ns
‘ SC hold refe.renced to CAS tosTR 4 4 . - 0
(SRTR and first SRT cycle)
SC precharge (SC low time) tscp 5 6 7 ns
SC Pulse width (SC high time) tsc 5 6 7 ns
Serial out buffer turn-off from SE tsEZ 3 6 3 7 3 8 ns 7
Serial output hold time from SC tSOH 3 3 3 ns
Transition time (rise and fall) tr 2 30 2 30 2 30 ns | 211
| Ultra Fast Page mode cycle time tuPC 20 25 30 ns
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This Materi al

KM4232W259

PRELIMINARY
CMOS WINDOW RAM

AC CHARACTERISTICS (continued)

-60ns -70ns -80ns
Parameter | unit | Notes
Symbol Min Max Min Max Min Max
Write per bit mask data hold tmH 10 15 ns
Write per bit mask data setup s 0 0 ns
TAS precharge time for entering
tcPT ns
CBR test cycle 45 50
RAS pulse width for CBR test cycle tRAST 100K a0 100K 100 100K ns
Serial output buffer turn-on from SE tsEQ 5 5 ns 4,9
Output buffer turn-on delay from OF tOEOQ 5 5 ns 3,9
RAS to SC delay tRSD 70 80 ns | 10
(SRTR cycle and first SRT cycle)
SE Precharge time tseP 6 7 ns

Notes :

1. An intial pause of 200us is required after power-up followed
by any 8 RAS, 8 SC cycles before proper device operation
is achieved (OE & SE = HIGH). if the internal refresh
counter is used, a minimum of 8 CAS -before-RAS initializa-
tion cycles are required instead of 8 RAS cycles. A Reset
cycle must be executed right after the 8 initialization cycles
to ensure proper device operation.

A Reset cycie should be excuted only right after power-up.
It should never be excuted during operation because this
would bring the WRAM back to the initial state right after
power-up.

2. ViH(min) and ViL(max) are reference levels for measuring
timing of input signals. Transition times are measured
between ViH(min) and ViL(max), and are assumed to be
2ns for all inputs.

3. RAM port outputs are measured with aload equivalent to 1
TTL loads and 50pF. DouUT comparator level :
VOH/VOL=1.4V

4. SAM port outputs are measured with a load equivalent to 1
TTL loads and 30pF. DouT comparator level :
VoH/VoL=1.4V

5. Operation within the tRCD(max} limit insures the tRAC({max)
can be met. tRcp(max) is specified as a reference point
only.  IftRCD is greater than the specified tRCD(max) limit,
then access time is controlled exclusively by tCAC.

6. Assumes that tRCD = tRCD(max).

7. The parameters {OFF, tOEZ, and tSEZ define the time at
which the output achieves the open circuit condition.
tOFF is determined by the rising edge of RAS or CAS which-
ever comes later.

8.Operation within the tRaD(max) limit insures that tRCD(max)
can be met. trabp(max) is specified as a reference point
only. If tRAD is greater than the specified tRAD(max) limit,
then access time is controlled by taA.

9. The parameters tSEO and tcLz define the time at which the
output achieves low-Z state.

10.1c5TR, tSRTR, tRSD only apply to the SRTR cycle and the

very first SRT cycle after power up (i.e., the very first SRT
cycle after power up is equivalent to a SRTR cycle).

11.Operating input condition.

0.0V

Input signals transition levels are from 0.0V to 3.0V for AC
testing.

All timing levels are referenced from ViL(max) and ViH(min)
with transition time of 2.0ns

12. Power Recommended be applied to the RAS and OE input

signals to pull them "High" before or at the same time as the
Vee supply is turned on.

13.Transfer and Serial Read operation can't be perfomed at

the same SAM Row simultaneously.

<
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PRELIMINARY

SUMMARY OF 1MByte WRAM ™ BASIC FEATURES AND BENEFITS
1 Features 256K x 32 WRAM Benefits
|
| Block Write 8 Columns High speed FILL, CLEAR, Text with color registers. Maximum 32 byte
{‘ | data transfers (e.g., for 8bpp ; 32 pixels) with plane and byte masking
3 L functions
Mixed Modes LCR + UFBWS + AlICAS falling edge defined cycles (see truth table) can be operated in
UFBWS + ... Mix Modes within Ultra Fast Page cycles.
Color Registers 2 FOREGROUND and BACKGROUND color data in any combination
Mask Register 1 Write-per-bit capability (Bit plane masking)
Latches 4 Aligned BitBLT, SCROLL
Data Bus (Internal) 256 High Bandwith for SCROLL, FILL, BitBLT, Road transfer (with 20ns R/W)
Split SAM (2)x(128 Bytes) DISPLAY interface at low cost (Read Transfers only)
Row L_ength 2048 Bytes High speed Vertical and Horizontal drawing
Page Cycle Time for 20ns High speed I/O Interface
External Write(s)/Read(s)
Page Cycle Time for 20ns High performance gain for SCROLL, FILL, BitBLT, and Read transfer
External Write(s)/Read(s) operations
Refresh Period 17ms DISPLAY interface at low cost (Read Transfers only)
Interface ASYNC High speed Vertical and Horizontal drawing

BASIC FEATURES/FUNCTIONAL DESCRIPTION

BLOCK WRITE OF 8-COLUMN : BW8

Purpose

To transfer a large block of data (32 bytes max.), which is
determined by the 32-bit color register(s) data, to all or any
given 32 DRAM plane(s). The BW8 mode is sampled by
CAS falling edge.

Functional Description

- Each 32-bit of the color register(s) data corresponds to each
32 DRAM planes. Example: DO corresponds to plane #0 of
DRAM array

- A group of column data bits (8 columns) can be written onto
any specific 32 DRAM piane(s).

- Any given 32 DRAM plane(s) can be "masked out" through
the WPB function for specific plane(s) for protection or
overlay application purposes.

- Byte masking (pixel masking for 8bpp system) function is
also provided..

BW8 EXAMPLES

Example #1 (Fill operation from 8bpp system)

The following example will use a BW8 mode to fill two 1024
lines with red color only (assuming red color = 10101 010)

Display
«+————1024 PIXELS ——»
———
per 1 line requires (32) (BW8)
BWS BW8 BW8 BWS BWS BWs &
— ; F — - —
#1 #2  #3 #4 45 #32

Each BW8 can transfer maximum 32 bytes ; 32 pixels(8bpp)
in one write (20ns) transaction

X X X
== PIXEL#0  PIXEL #1 PIXEL #31
(RED) (RED) (RED)

ELECTRONICS

This Materi al

REV. 3 (MAR. '95)

B ?9bL4L42 00210L2 02y

Copyrighted By Its Respective Manufacturer

—-—



PRELIMINARY
KM4232W259 CMOS WINDOW RAM

Each pixel is mapped from 8 DRAM planes in Bit Plane direction per 1 column

REPRESENTING
1PIXEL

[T
= data: s GOLUMNS o
DATA PER
PLANE

The KM4232W259 WRAM  has a total of 32 DRAM planes in Bit Plane direction which is comprised of a maximum of 4 pixels
from the 1st column of data per DRAM.

®e0\

o TOTAL OF
\@W 32 PIXELS
O\ ALL IN
o0 SAME RED
COLOR;
10101010

=
& &
> y ﬂ
& &5
&

VAR

\\\

S— \ V_,—/
8 DRAM 8 DRAM 8 DRAM 8 DRAM
PLANES PLANES PLANES PLANES
(7:0) (15:8) (23:16) (31:24)

32 DRAM PLANES

Figure 3. Fill operation from 8bpp System
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KM4232wW259

PRELIMINARY
CMOS WINDOW RAM

How Color Registers (0/1) ties to BWS8

The color register (#0 or #1) should be loaded with the pixel color data (in this case, red color = 10101010) from 32 {/O pins

with a LCR cycle.

b31 <
MSB__RED COLOR RED COLOR RED COLOR

~— b0
RED COLOR LSB

01010101(/01010101}01010101

01010101

DATA FOR PIXEL # [DATA FOR PIXEL #|DATA FOR PIXEL #
3.7,11,15, 19, 2,6,10, 14, 18, 1,5,9, 13, 17,
23, 27, 31 22, 26, 30 21,25,29

Bit #0 of the color register (0 or 1) must tie to DRAM piane #0,
Bit #1 of the color register (0 or 1) must tie to DRAM plane #1,

Bit #31 of the color register (0 or 1) must tie to DRAM plane #31,

Cycles reguired for this operation :

LCR (Load color register O or 1)
UFBWS
UFBWS

UFBWS

DATA FOR PIXEL #
0,4,8,12, 16,
20, 24, 28

ELECTRONICS
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KM4232W259

PRELIMINARY

CMOS WINDOW RAM

Example #2
(Pattern Write Operation from 8bpp System)

The following example uses BW8 mode to write groups of pixel patterns (4 pixels per pattern write) across a partial

scan line ( for simplicity this example only uses 1 color register mode).

Assuming
RED : 10101010 (R)
GREEN: 01111110 (G)
BLUE : 10000001 (B)
BLACK : 00000000 (NA)
USE BYTE USE BYTE
MASKING MASKING
e f—'_-_A—_\
DISPLAY R G G B!R G G B{NANANANA{NANANANA!R G G B“ NA NA ..
PIXEL # O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 156 16 17 18 19 .
PATTERN 1 2 3 4 5
WRITES
OF GROUP #
)
W FOREGROUND
DATA
BACKGROUND
DATA
WT FOREGROUND
DATA
BACKGROUND
USE BYTE DATA
MASKING "0"
USE BYTE
MASKING "0"

/|

8 DRAM 8 DRAM 8 DRAM 8 DRAM
PLANES PLANES PLANES PLANES
(7:0) (15:8) (23:16) (31:24)

32 DRAM PLANES

Figure 4. Pattern Write Operation from 8bpp System
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PRELIMINARY
KM4232W259 4 CMOS WINDOW RAM

How Color Registers (0/1) ties to BW8

The color register (#0 or #1) should be loaded with the pixel color data (in this case, red color = 10101010) from 32 I/O pins
with a LCR cycle.

b31 +—

MSB BLUECOLOR | GREENCOLOR | GREENCOLOR | REDCOLOR LSB
‘_410000001o111111ofo111111o1o1o1o1oi COLOR

DATA FOR PIXEL #| DATA FOR PIXEL # DATA FOR PIXEL # DATA FOR PIXEL # REGISTER
3,7,11, 15, 19, 2,6, 10, 14, 18, 1,5,9, 13, 17, 0, 4,8, 12, 18, #0 OR #1
23, 27, 31 22, 26, 30 21, 25, 29 20, 24, 28

Masking out Pixel # <15:8> and # <31:20>

Use byte masking (8bpp => pixel masking) function from BW8 mode at the falling edge of CAS .
In this BW8 cycle with byte masking, the 32-bit Data Write Mask (Wo-Wat) should be provided as follows.

W31 « —* Wo
MSB | LSB

100000000/ 00001111[00000000|111111171]
I R

1 => Enable the Byte write

0 => Disable the Byte write

W<7:0> enable the write buffers ; allow pixel<7:0> not to be masked.

W<18:16> enable the write buffers ; allow pixel<19:16> not to be masked.

W<15:8> & W<31:20> disable the write buffers ; allow pixel #<15:8> & #<31:20> to be masked.

Each of these bits can be used to mask ("0") or not mask ("1") the whole 8-bit pixel data.
Use BW8 mode to write R G G B pixels data (foreground data).

Repeat the above steps to write NA NA NA NA pixel data (background data)

Cycles required for this operation :
(Foreground R G G B) -LCR
- Byte mask info // UFBWS

(Background NA NA NA NA) -LCR
- Byte mask info // UFBW8

REV. 3 (MAR. '95)
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

Example #3 : (Random Pattern Write Operation from 8bpp System)
The following example uses BW8 mode to write a "RED CROSS" across a portion of 3 scan lines with one color register ;
(can also be done by using ultra fast write cycle for the "RED CROSS" or with 2 color register mode for faster drawingy).

Assuming RED

; 10101010 (R)

WHITE ; 11110000 (W)

DISPLAY W
w
w
PIXEL¥ ¢
32
64

RED : 10101010 (R)
WHITE ; 11110000 (W)

USE BYTE
MASKING "0"

USE BYTE
MASKING "0"

WWW WWWW RR R wwww wW......
WWW WRRR RRRR RRWW W......
WWW WWWW RRRW WWWW W......
1 2 3 45 6 7 B9 1611 1213141516 ... 31 (FOR SCAN #1)
33 34 35 3637 38 39 40 a1 40 45 44 45 46 47 48 ... 63 (FOR SCAN #1)
65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 ... 95 (FOR SCAN #1)

Do Not Want to
Modify this Pixel

8 DRAM 8 DRAM 8 DRAM 8 DRAM
PLANES PLANES PLANES PLANES
(7:0) (15:8) (23:16) (31:24)

32 DRAM PLANES

Figure 5. Random Pattern Write Operation from 8bpp System
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

Load the color register (#0 or #1) with the following infomation:

b31 « > b0
MSB RED RED RED LSB
XXXXXXXX10101010101010101010101?{ COLOR

DATA FOR PIXEL #|DATA FOR PIXEL #/DATA FOR PIXEL #| DATA FORPIXEL 4 REGISTER
3,7, 11, 15, 19, 2,6, 10, 14, 18, 1,5,9,13, 17, 0,4,8, 12, 16, #0 OR #1
23, 27, 31 22, 26, 30 21, 25, 29 20, 24, 28

Pixel # <7:0> and # <31:11> masked out
Use Byte masking function BW8 mode (pixel masking for 8bpp system) to mask at the falling edge of CAS ;
32-bit Data Write Mask (Wo-Wa1) should be provided as follows:

W31 - —* Wo

MSB [ LSB

IOOOOOOOO 00000000 000001110000000ﬂ
I

0 => Disable the Byte write
1 => Enable the Byte write

this pixel masking data (byte masking data) should be done from BW8 cycle.
Cycles required for this operation:

LCR cycle for color register 0

Byte masking information // UFBWS
-- Use the same methodology to fill out "W" color data for

pixel # <7:0> and # <31:12> on scan line #1.

-- Repeat the above steps for the next 2 scan lines of information.

REV. 3 (MAR. '95)
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

Example #3:(Random Pattern Write Operation from Block Write 2 Color Registers.)
The following example uses BW8 mode to write a "RED CROSS" across a portion of 3 scan lines with 2 color register .

Assuming
RED ; 10101010 (R)
WHITE ; 11111111 (W)

DISPLAY W WW W| WW W W| RR RW | wWw W W/ wW.....
WWWMW| WR RRBR| RRURR|RRBRWW|W.....
WWWW| WWWW| RR RW | WW W W/ W._...
PIKEL# 0 1 2 3| 4 5 6 7| 8 9 1011 12 13 14 15| 16........ 31 (FOR SCAN #1)
32 33 34 35 | 36 37 38 30| 40 41 42 43| 44 45 46 47| 48 ... 63 (FOR SCAN #2)
64 65 66 67 |70 71 72 73| 74 75 76 77| 78 79 80 81| 82 ... 95 (FOR SCAN #3)
FOR SCAN LINE #1
01234567829 1516 23 24 31
Column 0 ( PO X P1 X p2 X P3 )
Column 1 P7 )
Column 2 P1q )
Column 3 P13 P14 P15 )
Column 4 P16 X P17 P18 X P19 )
Column 5 ( P20 X P21 P2 X P23 D
Column 6 C po4 X P25 X P26 X po7 ),
Column 7 ( pog X P29 X P30 e P31 )
VT A\ \/——‘—/ \—.—V—“—/
8DRAM Planes 8DRAM Planes 8DRAM Planes 8DRAM Planes
(7:0) (15:8) (23:16) (31:24)
012345678910 16 24 31
.. 1
in i olojojojojooloj1]1|1]ojololo|ojolajo]o ooooxoo%ooooo
D \ 0 \ |
crowy  (__ ow X ow X w (. w )
CR1 (R)
Source Data
of Block Write

Figure 6. Example of BW8 Using Both Color Registers
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

Cycles required for this operation:

* LCR cycle for Color register 0 (Load White Color)
* LCR cycle for Color register 1 (Load Red Color)

» BW8 cycle with DINi information

Date for Scan Line #1

DINO «

23 »31

Din i

lofo[ofo]o]o[o[o]t]1]1]o]o[o]o[o]o]o[o]o[o]o[o]0]o[0[o]o[0[0]o]o]

8 BIT PLANE O '

}

L]

WRITE DRIVER FOR BIT PLANE 0

0-0 1io-1 ‘0-2 |0-3 !0-4 ‘0-5 !0-6 }0-7

8 BIT PLANE 1

NN

WRITE DRIVER FOR BIT PLANE 1

1-0 { 1-1 f 1-2 j 1-3 ' 1-4 1 1-5 ’ 1-6 ‘ 1-7

DINO ,L
DINd 1|
DIN8 || __
DIN12 1 ] ]
D|N16___”__ i

DIN20

DIN24
pin2s || |

CRO0-0
CR1-0

FH ___________ ]

Control
- -] - - BitPlane 0-7

]

I E(’Q

Figure 7. Block Diagram for BW8 with 2 Color Regisrers

This Materi al

ELECTRONICS

M 79L4lu2 0021070 17O mm

Copyrighted By Its Respective Manufacturer

REV. 3 (MAR. '95)

G



PRELIMINARY

KM4232W259 CMOS WINDOW RAM

MASK OPERATION PIXEL (BYTE) MASK Operation

The WRAM offers data masking in the following operation. This operation is active for BW8 cycles or Latch to DRAM
- Nomal Ultra Fast Page Mode Write Cycle cycle. Each Pixel can be masked by the value of DQi at TAS
- Block Write Mode falling edge.

- Internal data block move from Latch to DRAM
Pixel0 - DQO, Pixel1-DQt..., Pixel31 - DQ31

MASK REGISTER (WPB Mask) i DQi set to "0" disables pixel
Loading the mask register can be performed in two ways: DQi set to "1" enables pixel

a) RAS controlled. At the falling edge of RAS,
if DE="1", then DQi will update mask register BYTE ENABLE Control

b) The TAS - controlled LMR cycle also updates the mask BEO -3 are sampled at TAS falling edge. Each Byte Enable
register. Line (BE0-3) disables the corresponding byte to be written if
Each bit of the mask register (=MRi) Directly controls a  Set to "1", if set to "0" each Byte Enable line enables the
corresponding bit plane. corresponding byte.
MRQ -> Bit Plan 0O,

MR1 -> Bit Plan 1..... BEO Controls Bit Plane 0:7
MR31 -> Bit Plan 31. BE1 Controls Bit Plane 8:15
Each bit enables write if "1", and disables write if "0". BE2 Controls Bit Plane 16:23

BE3 Controls Bit Plane 24;31

[ ] [ ]
[ ] [ ]
[ ) [ ]
o [ ]

[

[
8 | 512x512
DRAM
ARRAY
BIT PLANEO
|
BEO - :1 WRITE DRIVER er
A A A
AlB| C
INTERNAL
LATCH (X8)
BYTE MASK

[ mask

’[ REGISTER | BYTE MASK

| COLOR
REGISTER
(0OR 1) BIT PLANE 31
- v l .
[ ]
.

LMR OR °

OE=H DQ O L

AT RAS PIN

BIT PLANEO [~

Figure 8. Block Diagram of data path for all of write operation.

REV. 3 (MAR. '95)

ELECTRONICS B 7964142 0021071 037 =M 2]

This Material Copyrighted By Its Respective Manufacturer



This Materi al

KM4232W259

PRELIMINARY
CMOS WINDOW RAM

In figure 8, "A" refers to a data path in a normal write mode ;
"B" refers to Block Write ; "C" refers to an internai data block
move. ’

The block diagram illustrates how each WRAM plane relates
to the corresponding register bit, and /O pin. It also
illustrates the data path for the following WRAM cycle :

a) Ultra fast page write cycle.
b) Block Write cycle
¢) Internal data block move cycle.

Ultra Fast Page Mode Write Operation (Bit Plane
Mask)

In figure 9, the example initializes MRi data at the RAS falling
edge, after which the first write operation is executed with the
Bit Plane mask information. Change of MRi data occurs
through an LMR cycle, after which the new Bit Plane Mask
information is used for the second write operation.

BWS8 Operation with Pixel and Bit Plane Mask

Figure 10 shows an example of Block Write 8 operation with
one color register. To execute this operation,
three cycles are performaed sequentially :

LCR cycle = Load the color register data

LMR cycle = Load the bit plane mask data
BWS8 cycle = Write the color register data to the
DRAM array cell by pixel (Byte) mask

RAS \ /
LOAD MASK REGISTER 1ST WRITE LMR GYCLE 2ND WRITE
DQ1 1 1 0 1
DQz 0 1 1 1
DQ3 1 1 0 1
DQ4 0 1 1 0
DQ5 1 1 0 0
DOB 0 1 1 0
DQ7 1 1 0 0
RESULTS OF WRITING
Bit Plane 0| Bit Plane 1 | Bit Plane 2 | Bit Plane 3| Bit Plane 4 | Bit Plane 5 | Bit Plane 6 | Bit Plane 7
PREVIOUS DATA 0 0 0
AFTER 1ST WRITE
’ AFTER 2ND WRITE

: Data not change

Note)

Figure 9. Example of Ultra Fast Page Mode Write Operation (Bit Plane Mask)

ELECTRONICS
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PRELIMINARY

KM4232W259 CMOS WINDOW RAM

TIMING SEQUENCE

RS LCR LMR BW8

DQi PIXEL MASK
f COLOR REGISTER f BIT PLANE MASK X INFORMATION

1516 2324 26 28 3031

0123556 78910111011

Column O
Column 1

Column 2

Column 3

Column 4

Column 5
Column 6

Column 7

0123458678 91011 16

Din i [?i'{‘\l"zsr\:askEEMh lof+114]1]1]1]
bR~ Wainnnnotpaloon

U
s L CRO CRO CRO ) CRO )
CRi L 7 = e —
N1 LA
B BT PLANE MASKING INFORMATION
Figure 10. Example of a BW8 Operation with Pixel and Bit Plane Masking
o | o
* '\ BITPLANEO | BIT PLANE 1
8 - \ ( BIT PLANE 8
MASKING
INFOBMATION ! J
L. ,

\ R

MRO —— LT
4 WRITE DRIVER FOR BIT PLANE 0

BEO .OOJO1 {03 04 0-5!0 -
CRO-0 | J—P \ J

MR1if WRITE DRIVER FOR BIT PLANE 1 j
BCO 1-0 | 1-1 |12/ 1-811-411-5[1-6 |17

-

(o]

CR1-1 } * l
CRO-1 2 l 5 | .
I { ! ] b 1 ¥ T \
; — t ==k
CONTROL
| ! X — % ‘+ 1— TBIT PLANE
| \ ‘ | — e —— r S— ﬂ:, 07
z z z z 2 2 z Z
& o b o o b a

PIXEL MASKING INFORMATION

Figure 11. Block Diagram for BW8 With Pixel and Bit Plane Mask
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

SAM TRANSFER OPERATION

A Transfer operation is initiated when DSFo is “L", DSF1 is
"H", and DSFz is "L" at CAS falling edge. 32 bytes of data
transfers from DRAM to SAM via a 256-bit internal buses
within 20ns. When the transfer cycle is executed, the internal
transfer pointer addresses the SAM register that contains the
data transfered from the RAM. The column addresses A3 to
Asg is the source address of the 32 bytes of data to be
transferred to the SAM register.

The total SAM size is 256 bytes, consisting of the 8 split
register. Each split register has a size of 32 bytes, which is
the same as the internal bus size that fills it by one transfer
cycle. To fill a whole SAM register, 8 transfer cycles are
required (Figure 12).

DRAM

512 x 512
| BITPLANEQ _|- °
256 //jP
C‘_'/ I
8 | 8 COLUMN |
’I
SAMO i A-/

There are two types of transfer cycles : Split Read Transfer
cycle (SRT) and Split Read Transfer cycle with Reset (SRTR).
The status of coulmn address (Ao) at the falling edge of CAS
determines which type of transfer cycle(SRT or SRTR) is
executed. CAo set to "0" selects an SRT cycle and CAo set to
"1" selects the SRTR cycle.

The Transfer pointer which addresses the position in
the SAM register is a wrap-around counter and
increments by 1 each transfer cycle. The SAM register is
reset to the first row position (the first row of the SAM register)
by the SRTR cycle. On the first SRT cycle after power up
also performs the same reset function for the transfer pointer.

. GRS “ ST\ L T

SRT OR SRT SRT SRT
SRTR 32 BYTE 32 BYTE 32 BYTE
32 BYTE FILL FILL FILL
FILL 2ND ROW 7TH ROW  8TH ROW
1ST ROW

1st ROW
31 ;

8th ROW

TOTAL SAM SIZE : ;
8 ROWS x 8 COLUMNS x 32-BIT PLANE = 256 BYTES |

—— SAM REGISTER FOR BIT PLANE 31
SAM REGISTER FOR BIT PLANE 0

Figure 12. Example of Transfer Cycle.
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

Serial Read Operation

While transferring the DRAM data to SAM, users can
continuously read out SAM data to the serial outputs from
different rows of the SAM. There are 16 serial outputs
provided on the serial port. The on-chip 32 SAM outputs
which correspond the 32 DRAM bit planes, are shifted out
through an on-chip 2:1 MUX to the SQo-SQ15 pins(see Figure
13)

- A maximum of 2 pixels are read out from the WRAM at the
same time for 8bpp system.

- A maximum of 1 pixel is read out from the WRAM at the
same time for 16bpp system.

- A maximum of 1/2 pixel is read out from the WRAM at the
same time for 32bpp system.

The DRAM plane #<15:0> ties to one SQ read, while the
DRAM plane #<31:16> ties to another SQ read on the next
serial read cycle.

The SAM address pointer is the SAM counter output.
The SAM counter is n-bit up-counter and wraps around by the

internal operation, it is reset by the SRTR cycle and 1st SRT
right after Power-up.

Pixel 0, 1 Pixel 2, 3
Pixel 4, 5 Pixel 6, 7
Bit Plane /gt Bit Plane g
8~ 15 - 24 ~ 31
— A
Bit Plane o Bit Plane gL ]
0~7 N 16 ~ 23 B
== i = NNy
- !‘ §
A i
| SAM Register L SAM Register ']
- Bit Plane 0 - Bit Plane 16 — |
2: 1 Mux
16 Bit
SAM Dout
Buffer
A N O S
SC \ \ \ \
Sbout | [ [ [ [ I
16-bit Pixel 0, 1 Pixel 2,3 Pixel4,5 Pixel6,7 <« for 8bpp system
Figure 13. Functional Block Diagram of Serial Read
REV. 3 (MAR. '95)
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PRELIMINARY

KM4232W259 ' CMOS WINDOW RAM

CAS

SC

SAM
Addr.

<+— 2nd ROW L

} 8-BIT

<+— 3rd ROW

DRAM
L BIT PLANE 1
8th ROW (512 x512)

[SAM COUNTER (7-BIT) TRANSFER COUNTER 3 BIT i
SRTR Cycle for 1st Row SRT Cycle for 2nd Row SRTR Cycle for 1st Row
N AN ' AN
tSRTR = 18ns (min)
tcss
tSRTR tCSTR = 4ns (max)

Reset to Initial
SAM Counter

\
B00860KTNO00006HE0000

Transfer
Point

ist ROW \X 2nd ROW \X ist ROW

Addr.

SQi

Figure 14. Example of SAM Operation
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

Figure 14 illustrates the operation of the transfer cycle
and the serial read cycle. The first CAS cycle performs
the following :

SRTR cycle transfers the 8-bit column data of selected
row to the 1st row of SAM register. This cycle performs a
reset operation to the transfer counter to address the first row,
and resets the SAM counter to address "0" of the first row of
the SAM register.

The second CAS cycle performs the following :

The SRT cycle transfers the 8-bit column data of
selected row to the second row of SAM register. When the
SRT cycle is performed, the tcss is a minimum 6 SC cycle
delay from SRT cycle to the first SC clock for reading the data
from that SRT cycle.

EXAMPLE
10ns—
et |
v ol

tcsTR=4ns

The third CAS cycle performs the following :

The SRTR cycle resets the transfer counter and SAM
counter. The transfer counter points to the first row of SAM,
and the SAM counter addresses "0" position of the 1st row of
SAM.

When the SRTR cycle is executed, tSRTR and CSTR
parameters must be satisfied in order to read the transferred
data without delay (see Figure 15). tSRTR and iCSTR are
critical AC parameters to ensure the proper operation of
SRTR cycle. The difficulty of controlling tSRTR and tCSTR is
similar to the difficulty of controffing tTsp and tTsL in a
Real-Time Read transfer cycle of VRAM.

m I_2_| |3| |4; 5 6 7

s [ LT 7 LI L_

tsRTR = 20ns

CAS |

N » tsCcA = 13ns

SQo-15

X

XX

Figure 15. Examples of System Clock Condition to Perform SRTR Cycle [tSRTR=18ns (min.), tcsSTR=4ns(max.)]
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
RESET CYCLE

< tRC
- tRAS y
mAs VM - ;[ \ 1/ \_
ViL - RO K [e——tRP——»
N tCSR !

f——1CP——p ¢————————— [CHR————————
o Wl W /

e

o WJ . %/ 0007

" W D

" W D

W/DQ (0~31) l——torF——»]

L VOH - K
. EN
ouT VoL - 2 OP

% : Don't Care
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

TIMING DIAGRAMS
READ CYCLE (DRAM)

< - tre
tRP—¥
< tRAS

RAS VM -
ViL -

terP

tRSH

tcsH » <——tcp—ﬂ

ox VIH -
ViL - /

\ Y/ /L

L tRCD
e trao o TRAL. »
R
tASH tRAH «—tASC—p| & —»| tCAH
VIH - ‘ 7 )
Addr Column (#2) % Z
VIL - ’ =
tFsR REH tFsc tCFH
VIH - e i i )
DSF :%%}'fz #1 #2 (Read)
(0~2) WVIL - Zeees X / \ !
tBSC tCBH

> [

v TN
©-3) VIL - - I/ % A k P
torRs tORH
OE 7 #1
VIiL - } ’ f" k 7 X
tMS tMH toFF i
< < —1tDZC——»|
VIH - 3
F IN Vv #1 (WPB)
| L - 2 e—tcAc—
i < {OEZ P
W/DQ (0-31) ﬂ—t‘chz”",
|
L le—10EO \
VOH - .
ouT VoL - | Valid Data Out ,>———
l¢———tOEA———»|
fe—————tAA———
- tRAC
“Note ; #1,#2 : Refer to" Truth Tables" rf"/ : k
; eferto " Tru é e ’/,{»-’/ Don't Care
w REV. 3 (MAR. '95)
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
WRITE/LOAD CYCLE (DRAM, Color/Mask Register)

[ tRP— ™
RAS VH \ /'
ViL N
thoR

ICRP |« < tcsH » r—tcp———b
VIH - 4 \: fcAs /
ViL - / _

tRCD »
[————~tRAD < tRAL >
tasc

Addr :,/:f : Row !Col-add‘r(#2) ] /f////////////////////////////
s v TN N o X
= T Y

tORS tORH -

= " O O X

N W DR e R e W00
\—(:: xgt‘ : OPEN
*Note ; #1,#2 : Refer to " Truth Tables" % : Dont Care

REV. 3 (MAR. '95)
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
READ-WRlTE CYCLE (DRAM, Color/Mask Register)

EAS ViH - ! ;rlCSH_P e gy
ViL - \‘ / _tRP \
I IPCRW-———pl¢———1UPC - tPCRW » [—tRSH—¥
I<—t55p » |« -——tRCD tocp—» top— tep——»
VIH - le—tCAS X [tcas— X fetcas l-tcAs 4
CAS ViL - _/ le—trAD»] \ \ \ \( L /‘CF’#\
tASR] |t t 1
1_}1 RAH ‘ASC CAH . tRAL
VIH - ol-B Col-C 1 Col-D
DSF VH - #2 #2 #2
-2 VIL - (WRITE) (READ) (WRITE)
(0-3) Vi - Y,
[4—10SC—» toH . la— tosSC—» » tOH
VIH - 4 s o
pE / " in / y N
Vi - 2 /
10ED
iMS IMH t0vzC tos toH [tozC —w toED tos toH
4—ﬁ < le—»| |[a—n tOEA -
[ toE0 \
ViH - = A N <_’I i
— IN o DATA-IN | DATA-IN e
| viL - = ol / + e foro i
’ \ -t ltcACH
W/DQ (0-31) ooy | tosz v toez
1 s tcLz ;
L VOH - OPEN » OPEN
OUT o - OPEN LN
r—;'TAA——D l———taA—>]
e trac————» VALID VALID
DATA OUT DATA OUT
(A) (©)
*Note : #1,#2 : Refer to " Truth Tables" f*’%;f, : Don't Care
-

@ REV. 3 (MAR. '95)
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
ULTRA FAST PAGE READ CYCLE (DRAM)

¢ tRASP >
ViH —| M tcgH—— y
RAS N //—
VIL s ] RP
tonp e tupPC—— ]
< l——tRCD > le—tcp |« tcp ""’ -— tRSH————
VIH - 4 X [¢—1CAS—»| le—1CAS le—tCAS—»| b
ViL - le—tRAD \ / g l——tcp \_
tasR| tRAH tasc| 1cAH < 1RAL >
[—> ™ r_’
VIH - f f 7 Col-A ] f Col-B {  Col-C
i
EF:} tRFH
e tesc¥ (¢ > toFH
i #1 #2 #2 #2
©-2) VIL - ZEA\ A /;’
tasc || L<—> tCBH
(0~3) VIL - é X #2 / #2 / #2
IORS —» [—P {ORH tocs ke : toer
e KB | TN /XX
OE b
VIL - ZE 3 / |
< tan
[« tozc "
< tePA——p]
tMH p tAA l¢——toEA—>]
N VIH - Tz @ < {CPA
ViL - 2 o toEA le——tcac tcac «— OFF ]
W/DQ (0-31) [ tCAC——— e tCOH—] [+® toEO .
] toLz » » toLz
L VOH - / X ¥ Daia f——————————
ouT i i
VoL - OPEN —{%(‘Vaud Data Out (A) X‘Out ® >—< | Vaild Data Out (C)>—
i taa
tRAC > tOEZ (4w
=
*Note ; #1,#2 : Refer to " Truth Tables" / ﬁ : Don't Care
REV. 3 (MAR. '95)
ELECTRONICS
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
ULTRA FAST PAGE WRITE/LOAD CYCLE (DRAM, Color/Mask Register)

RASP.
nnnnn

VIH - {CSH
: ViL - \ S i\

e———tuPC—— ple——tuPc———
tcap
< l«——tRCD tcP— l¢tcP—» |¢———tRSH———#
VIH - 4 t—tCAS —» le—tcas—»| le—tcAs—»| 4
oS \ \ \ /|

ViL - le—tRAD—» X X le——tcP—»

tasr | |tRAH tasc [tcAH ¢ tRAL

[ > le—»

Addr

VH - f Col-A 1 Col-B Col-C

vIL - %(‘ Row ,>@<( #2 #2 #2
RFH

DSF  VH - f

1BSC «—» ] tcBH

o - W #2 %( #2 % *2 W

1ORS [—»| |4 tORH

NN BB

tMH

tMS |e—» 4> tDs > [—> tDH iDs [ [« tDH tos [¢—»| |«—»{ tDH
N VH - £ # Data | Data Data
|‘ VIL - | (WPB) In In L In
w/DQ (0~-31)
L vom -
ouT VoL -
* - . " L] f/f'/,/ - 1,
Note ; #1,#2 : Refer to " Truth Tables /ﬁ : Don't Care
REV. 3 (MAR. '05)
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KM4232W259

PRELIMINARY
CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
ULTRA FAST PAGE READ-WRITE/LOAD CYCLE (DRAM, Color/Mask Register)

tRASP

] |
V -
rAs UM N\ tesH——s| .
ViL - A 1
icrp | [¢—tRCD— 1or
< » [t tupc Pt tuPC ——P——————tPCRW ————» |[4——tUPC——»4—{RSH—M™ »
< 4 ' 4
CATS VIH tRAD - \ tcas / \ / /
viL - i ST SRR
1ASR tRAH  tAsC tRAL
[ et

FSR

i

- 4 b -
Addr ViH 2{ Row >@< c
ViL - X 7 K
h(
-

DSF VIH - ( J@
0~2) wviL - %{; #1 <

. R

e

tORS

toRH

N U T

e [ tosc toH
w P ' \ | N
oE ) 7.
tOEA 1 le——taA ——» _lOED
tMﬁ» y’T |‘ . ’ " e toPa—»] tos | { toH tos| | ton
VIH - TS tOEO 1orA-—>] f Data
IN© v - WPB L in
[—1CAC —»| [€—{CAC —¥| [4—tCAC—¥|
W/DQ (0-31) torz €-tcoH-»] ketcoH ¥
|\ VOH - L % X \
ouT
Y VoL - ] ,X A
. 1AR » Valid Valid Valid
Data Out{A) Data Out(B) Data Out(C)
————tRAC———— ¥
7
* . . " " : . C
Note ; #1,#2 : Refer to " Truth Tables % Don't Care
REV. 3 (MAR. '95)
ELECTRONICS
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
ULTRA FAST PAGE WRITE/LOAD-READ CYCLE

|l tRASP

S ——

tenr l¢——tRCD ——»
|4—>1 le—tuPc a tUPG —¥ tupg———»le———turc |l¢——trsH

Rz UM Noss F N e )
tCAS \ tcas \ {CAS \ CAS tcas
VIL - *‘RAD*] tce top | X o 0Pyl X ANERR Y J

<

VIH - D, Col-A Col-B Col-C " Col-D { Col-
Addr “X| Row

ViL - 27\ #2 #2 #2 #2 L #2
tFsr| | trrH ¥ [e|tFsc

<_" tCFH

DSE VH - 3
s 2 #2 #e2 #2 #2
i
4} 185C

©~2y Vit - :
- 1CBH

H*

VIH - S
Cies

taSR| |tRAH  tASC| |1CAH —tRAL ——9
|4 4—»\ >

LV /
g & ;
| IS s O
W/D‘O O30 iz | tCOH [——» # | tosz
~ourt \\;gi‘ ‘Datg?gﬁz(o)}(;g%ﬁt(E;F
*Note ; #1,#2 : Refer to " Truth Tables" % : Don't Care

W REV. 3 (MAR. '95)
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PRELIMINARY
KM4232wW259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
INTERNAL OPERATIONAL CYCLE (UFBR, UFBWL, UFBWS SRT, SRTR)

tRC »l
)
r~tRP—>
—tRAs
RAS VIH ° \ N
ViL - K i
< RSH »

[
\

s an ) 7 - y ;—‘ms‘—» / /
v TN W e N
= T N

tors 1ORH

" Wi

tDs toH

¢ »

R tMH R
y
S

A
<<
- I
\':;.\ *s.q AN
§ §

VIH
IN
FA ViL
W/DQ (0-31)
L our Vor -
out ’oH OPEN
VoL -
[~
“Note ; #1,#2 : Referto " Truth Tables" % / : Don't Care

REV. 3 (MAR. '95)
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
ULTRA FAST PAGE BLOCK READ/WRITE(Latch)/WRITE(Color Register) AND SPLIT READ
TRANSFER AND SPLIT READ TRANSFER WITH RESET CYCLES (Internal Operation)

tRASP

< |
VIH - ]
BAS <————tcsu———b| ——
: ViL - \\ /T tHP4L

4———tuP‘c——>4———————tuPc——>
JORP |¢——1tRCD icP—™ —tCP—» |[4—RSH——™
CAS VIH - le—tcAS —»! le—1CAS—» le—tcas—»| '
VL - _/ [~ tRAD—m \\ \ \‘ <—tcp———»\_
1ASR :R_A: tasc  |fcAH tRAL

VIH - Col-A | Col-B ' Col-C
Addr . % Row | w #2 #2

tFsR{ | tRFH  IFSC 1CFH

[ [ (>

. F y

(0~2)  VIL - 7 b
tBSC le—»]| tceH

=D A

tORS l¢—»| || torH

oE %JL //L//////////////////////////////////////%<

VIH - f #1 1

#3
- N %((W@)@ # ¥
w/DQ (0~-31)

L VOH -

ouT
voL -

H
N
b
N
**
N

*Note ; #1,#2 : Refer to" Truth Tables" ‘{'% : Don't Care
, #1,82 74

w REV. 3 (MAR. '95)
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KM4232wW259

PRELIMINARY

CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
ULTRA FAST PAGE READ (EDO) WITH OFE CONTROLLED (DRAM, Color/Mask Register) CYCLE

. tRASP » | |
VIH - i
RAS ViL - \G_ICSH*—bi 7/ - \
k—tu‘PC-—»ﬂ—tuPc“b
L, 4——1RCD > —1icp [¢———tRSH————
CAS ViH - 4 j\<—tcl-\s s ﬁ\ / / ;
ViL - l—tRAD \ / . 4__10,:_1\
LASR tRAH tasc| tcaH -t tRAL -
VIH - 220 ROW COL-A 1 ,;y/ ;// { coL-C
Addr L A #2) | // (#2) AN w2
[» tCFH
(©-2) VL - A
> tCBH
(0~3) ViL - Z #2 2 /
e tOCS 4 tOEP
- - '
~ w2007 | \__/ \ /DK
viL - /J [4——tCOoD—¥
-t taa
PIDZC tCPA——— !
tOEA————»
IN  VIH - W}
‘— ViL - 2 2z toEA > ————tCAC———»] {OFF —l
W/DQ (0-31 le——tcAC——»] le—tcLz—
L ( ) oF0 [¢——toEZ -] e -
ouT VOH - ] 3 s ] \
UT oL . Vaild Data Out (A) p—OPEN— Vaild Data Out (C)>—
[——tCLZ
<+ taa >
1—‘—_—tRAC—————H
*Note ; #1,#2 : Refer to " Truth Tables" // % : Don't Care
REV. 3 (MAR. '95)
ELECTRONICS

M 79L4142 0021088 330

This Material Copyrighted By Its Respective Manufacturer



This Materi al

KM4232W259

PRELIMINARY
CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
ULTRA FAST PAGE READ (EDO) WITH BE CONTROLLED (DRAM, Color/Mask Register) CYCLE

Vi - e trASP > |
|
RAS VIL - \( ” " 7/4———tRP—J\_
IUIPC » tuPC
rt?ff, 4——tACD —— M —top— —{CP—» |[&———(RSH—»
VIH - p [—tCAS Y [¢—tcas { 3 G—tCASAy
o .’ /
ViL - \ \( j <—-—~tCP——>\_
tCAH < tRAL P
VIH - % Col-A Col-B - {f Col-C
Addr i
" 7 & & =~
> ICFH
T 3
©~2) VIL - | ]
tBsc| toBH
1BSC tcBH
0-3) VIL - ff".f/ff%f// / 74
tocs fe»
w20 | @ XX
OF oy - ?’f?{?,?".ff’{'f’f/?f 7 y /
< taa
(4> tozo - tcrPa »
[———1{BEZ—»|
G # e
IN VW )
VIL - EEmesiriey toEA [¢ « {CAC— o)
1OEC [4—>] ——1OFF ¥
W/DQ (0~31) ——1CAC l——tcoH———» le—tLz toe2
i—OUT VoH - - A ’ TR \
VoL - OPEN ‘%{ Vaild Data Out (A) Vaild Data Out (C))D—
r4- ———tAA——— P
M IRAC—————— ™

*Note ; #1,#2 : Referto " Truth Tables”

K

Don't Care

ELECTRONICS

Copyrighted By Its Respective Manufacturer
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)

SERIAL READ AND SPLIT READ TRANSFER CYCLE
(Mixes with Ultra Fast Page Internal Operations and Read/Write Cycle)

Y « tRASP . .
RRs M- Nl ——tosi———s] ;[ -
ViL - X 7
tcRP l4¢——1RCD —»
tuPc » tuPc f UPG tupc le-tRSH—»
ViH - X s \ ——
5 v - 4_“*&.1 \ 10AS /‘ tcp \ / \ \
k N —
tasn| |[iRAH  tasc tcAH « tRAL—|
it I i B e B i tasc [ |« tcan

VIH - AF WA Col-A Col-B Col-C { Col-D { Col-E ]
-~
Addr 2(( Row ,>@<( 42 #2 #2 <‘ 42 L 42

tFSR tRFH  tFSC tCFH

i e el e

DSF ViH - Z &1 T #2 #2 #2 #2 #2
©-2) ViL - (SRTR) {Note A) {SRT) {Note B) (Note C)

s e e «n .
= wha il

s . @ 00 0O AW K

tOED tDS toH
tMH —1AA —] le—»| |e

tMs DS (4| tDH |
< toPA—»
N ViH - i 41 " Datan N Data-in ’>,
VIL - ¥ X (Note D)  tCAG (Note D) J
W/DQ (0~31) . o toEA % > > 10pz \[I)altid
) ¢ »l ata
t ouT Vo - ?’\ = &l & Output
VoL - % S 4
1sce - —ISRTR—————>
tcss {CSTR
tsc
e U A=AV AVAVAVAVAVAE: VAVAY
VIiL - Transient \T ransient
tscp tCSTR
[—————t3SRTR »ie tsca < 1scA - tSCA
tsoH
VOH - { / AP T
sQ s VO X X X Wik 2 EAENN
TAP=0(MS)
tsep
3E VIH - tSEA
ViL
[
NOTE A: UFBR, UFBWL, UFBWS, SRT, LCR, LMR, UFW. % : Don't Care
o

NOTE B: READ CYCLES— UFR.

NOTE C: INTERNAL OPERATION CYCLES — UFBWL, UFBWS, SRT, SRTR.

NOTE D: DATA-IN 1S NORMAL DATA FOR LCR, LMR and UFW CYCLES, BYTE MASKING DATA
FOR UFBWL, UFBWS.

*Note ; #1,#2 : Refer to " Truth Tables"

W REV. 3 (MAR. '95)
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)

SERIAL READ AND SPLIT READ TRANSFER CYCLE WITH RESET CYCLE
(Mixes with Ultra Fast Page Internal Operations and Write/Load Cycle)

y | e tRASP L |
-y =N
ViL - ]\\ ) tRP
tomp [———tosH o
l<—> <—tnco—N——tt[JPc—N——tupc—><—tupc———><—tupc—1 tRSH - «—>
VIH - ‘ f 3 / 3 I'd
CRS L - / L_,RAD‘,‘ \tCAs /i tep ’\‘—/_\\‘_/—\\ / \
{ASR tRAH TASC 1CAH
) ] -l ]
VIH - B\ . ‘cm-#@(
Addr L5 : #2
tRFH tFsc toFH
-
DSF  VIH - 2\ h #2
oo W A=K
t8SC [+ +—»icsH
= v I - X
-3 VI - N ) xf% %f i
IORSl tORH
]
X M7 K
OF L - AL ;&%3@//;{ ////x’ o f///j///////(f?é
iMSd—J 4"’1{MH os < toH tos e |« toH
VIH - = 4 I — —
B IN Vil - 5 L { gj‘;‘;’e"&) ; ———@( Datarin |
W/DQ (0~31) . tRSD
Lour YoM A h OPEN
voL - f tsce < tSRTA
KSCI 1SS ———»
VIH - Inhibit Inhibit y
5C i - \, T Tanan ’_\f\
tSCP —» tCSTR
< {SRTR » P {SCA < » {SCA ﬂ“—ﬂ tsca
<tSOH=

VOH - TAP
SQ (0~15) VoL - >< >< X X‘=0u_3)

TAP=0(MS)
1SEZ
1SEP

i lTAP TAP !TAP
L B0 =8(Ms) =0(Ls)

ISEO |

ISEA

VIH -
ViL -

SE

?{%f : Dont C
_.f_(_.-"‘_;/ : Don't Care
NOTE A: INTERNAL OPERATION CYCLES — UFBR, SRT, UFBWL, UFBWS.. L

NOTE B: WRITE/LOAD CYCLES — LCR, LMR, UFW.

NOTE C: DATA-IN 1S NORMAL DATA FOR LCR, LMR/BYTE MASKING DATA FOR

UFBWL, UFBWS.

*Note ; #1,#2 . Refer to " Truth Tables"

REV. 3 (MAR. '95)
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

TIMING DIAGRAMS (continued)

SERIAL READ, AND THE FIRST SRT, SRTR CYCLE AFTER POWER UP
(Mixes with Ultra Fast Page Internal Operations and Read Cycle)

tRASP

» ! {
VIH - ) ' ;[
RAS l¢—————tCSH -
ViL \ ] tRPJ\;

- X

tCRP [¢——tRCD —»
{UPC—PQ—IUPC-—Dﬂ—‘thPC—Dr—tUPC——D tRSH ¥
VIH - X 4 3 Y \
CAS VIE / tRAD \ tCAS tcp \ J\ \

. . N ! «—» / / Y/ ;
tasr tRAH  tASC tCAH Bl tRAL ——f
nidinig P il tAsC tCAH

VIH - 2 f ) COL-A CoL-B coL-C COL-D /" COL-E
Addr L G :ROW z>@<: #2 #2 #2 < #2 \ #2
tFSR| [tRFH tFSC tCFH )
- (]
DSF VIH - AL k #2 #2 #2 #2 #2
©-2) VIL - s #1 ) 525‘;2%', (Note A) (SRT) (Note B) (Note C) ﬁfé_y’

tBSC [—» |« tceH

XX

toRs 1ORH

e X:E:?F% /////////////////////////{//// 1—

tMs k—»} N tos [« |[«—>ton 1DZC > e
VIH - AL r \ tOEA (¥

VIL - ?ﬁ #1 _ (Note D) | %7 oon

W/DQ (0-31) [TICACT™  tcom e >
ot 1 > tcLz
| Vo - Er—
Valid Data >7

—our ) | aB°

[¢———————tSRTR—————»}
tsce <

< >
le— tcss » 1CSTR
tsc
- Inhibit y ¥ y Inhibit y
SC ViH Rising Rising
ViL - Transient \ ransient

tcsTR
[ 1SRTR—— Ll ¥ 1SCA < tsca tsca

SQ (0~15) VOH - X X X !X!TAP F TAP >< TAP XTAP
VoL - N-0(s) |=8(LS) =8(MS) -0(LS)

TAP=0(MS)
tSEP

iScp

VIH -
ViL -

SE

7 .
NOTE A: UFBR, UFBWL, UFBWS, SRT, LCR, LMR, UFW. /% : Don't Care

NOTE B: READ CYCLES — UFR.

NOTE C: INTERNATION OPERATION CYCLES — UFBR, SRT, SRTR.

NOTE D: DATA-IN IS ONLY DATA FOR LCR, LMR and UFW CYCLES, BYTE MASKING DATA FOR
UFBWL, UFBWS.

*Note ; #1,#2 : Refer to " Truth Tables"

REV. 3 (MAR. '95)
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KM4232W259

PRELIMINARY

CMOS WINDOW RAM

TIMING DIAGRAMS (continued)
CAS-BEFORE-RAS REFRESH CYCLE

tesa
4—-tcp-—>\[—~
ViH - f ]
ViL - / b

/

[\

tRF’C—ﬂ
r—tcp—b

/

N\

a0 ///7//////////////////////////////////////////

’4—.
o D i
BE V e

" e =

W/DQ (0-31) lt—— toFF—»

OPEN

|—OUT VOH -
VoL -

T~

TS ims v g

ELECTRONICS

m 749L4ly2 0021093 ?T4 W
This Material Copyrighted By Its Respective

Manuf act ur er
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KM4232wW259

PRELIMINARY

CMOS WINDOW RAM

TIMING

DIAGRAMS (continued)

RAS ONLY REFRESH CYCLE

s \ ﬁ Wﬁ\
— -
N /
s 77 = = R

DSF

<<

s 2\

A, = o

< <

'\ Wi

)

Wi

,,,,(‘/(/,

N M #
Vi WP
W/D(E(C)- 31) [—tOFF—»
2 )
. Ref " Truth Tables" % : Don't Care
REV. 3‘(MAR. ‘95)
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PRELIMINARY
KM4232W259 CMOS WINDOW RAM

PACKAGE DIMENSION

Dimensions in Milimeters

Ogi)g%%\nAx M
|
g~ 2

o Pl N\

= = i 5 B

= — =

;kL Ut: #1 ‘ KE

i | COCUUTUUCTuomy

| I _JL_ -
; 14.00 +0.20 015005
% 16.00 £ 0.30
4./‘ S

[ \ 1

R lilnlilulalil alulalalilulalatalalalillilallslya) S——— T

l—| ] 01 max | AH“ 0.50 £ 0.20
464G2
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