SONY. CXK48324Q/R

2.4-Mbit 3-port Video Signal Field Memory

Description
The CXK48324Q/R is a 3-port field memory CXK48324Q CXK48324R
compatible with both NTSC and PAL standard video 64 pin QFP (Plastic) 80 pin VQFP (Plastic)
signals and is capable of storing one 8-bit field picture
with a single chip. The CXK48324Q/R is suitable as a
memory for improving the picture quality, such as
NR+TBC, and NR+double speed, etc. The functions
are compatible with CXK1206M (1.2-Mbit field memory)

Features

e Three asynchronous ports: one Write port and two
Read ports.

* The most suited structure for video signal processing
of 960 columns 306 rows 8 bits

e Both NTSC and PAL are compatible with 4 fsc.
(Only NTSC is 8 fs-compatible for Read.)

® Both recursive mode/non-recursive mode are provided,
enabling a variety of applications.

® Random access: column — by block unit (Write only)

row—> by line unit

e Transfer between |/O ports and the internal memories
is automatically controlled internally.

» Power supply: +5V£10%.

® [/O level: TTL-compatible, low input capacitance.

® 293,760-bit refresh cycle/21ms.

Absolute Maximum Ratings (Ta=25°C, Vss=0V)

® Supply voltage Vee 10t +7.0 V

& Operating temperature Topr Dto+70 °C

® Storage temperature Tstg -551to0 +125 °C

» Allowable power dissipation Pp 1.0 W (CXK48324Q)
0.7 W (CXK48324R)

Recommended Operating Conditions (Ta=01t0 +70°C, Vss=0V)

» Supply voltage Vee 45t0 55 V

* Supply voltage Vss 0 V

e Input voltage “High” level Vi 2.4 to Vee+l V
e |nput voltage “Low” level Vvu  -05%* to +0.8 V
* Minimum undershoot: —2.0V {20ns and below)

DC Characteristics
Power consumption during operation 150mW (typ.) (approximately 1.5 times that of CXK1206M)

AC Characteristics
Minimum clock cycle Write clock (CKW) 50ns

Read clock (CKR) 30ns
Maximum access time (from CKR) 25ns

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Block Diagram (QFP)
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SONY

Pin Configuration (Top View)
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Pin Description

Pin No. -
Symbol [ /O Description
QFP | VQFP

1 1 Vce —— | Power supply (+5V)

2 2 | DO13 O | Port 1 data output

3 3 DO12 O | Port 1 data output

4 4 DO11 O | Port 1 data output

5 5 DO10 O | Port 1 data output

6 6 CKR1 l Port 1 shift signal

7 7 | IOE1 l Port 1 output enable

8 8 | VCLR1 ] Port 1 vertical clear

8 9 | INCH l Port 1 line increment

10 11 | HCLR1 I Port 1 horizontal clear

11 12 | ADD3 | Address 3 input

12 13 | ADD2 | Address 2 input

13 14 | ADD1 I Address 1 input

14 16 | ADDO i Address 0 input

15 17 | APM | Address preset mode enable
18 20 | Vss —— | GND

24 27 | TE —— | Test mode enable (normally fixed to Vss)
27 32 |RM | Recursive mode enable

28 33 | HCLRO | Port 0 horizontal clear

29 35 | INCO | Port 0 line increment

30 37 | VCLRO | Port 0 vertical clear

31 38 | /WE | Port 0 Write enable

32 39 | CKw | Port O shift signal

34 41 | Vee —— | Power supply (+5V)

35 43 | DIN7 | Port 0 data input

36 44 | DIN6 | Port 0 data input

37 45 | DIN5 I Port 0 data input

38 46 | DIN4 ! Port 0 data input

39 47 | DIN3 ! Port 0 data input

40 48 | DIN2 | Port O data input
41 49 | DINt I Port 0 data input
42 50 | DINO | Port 0 data input

43 52 | HCLR2 | Port 2 horizontal clear
44 53 [ INC2 | Port 2 line increment
45 54 | VCLR2 | Port 2 vertical clear
48 55 | /OE2 I Port 2 output enable
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Pin No. L
Symbol 110 Description
QFP | VQFP

47 56 | CKR2 | Port 2 shift signal
48 57 | DO27 O | Port 2 data output
49 58 | DO286 O | Port 2 data output
50 59 | DO25 O | Port 2 data output
51 60 | DO24 O | Port 2 data output
52 62 | Vee —— | Power supply (+5V)
53 63 | Vss —— | GND

54 64 | DO23 O | Port 2 data output
55 65 | DO22 O | Port 2 data output
56 67 | DO21 0] Port 2 data output
57 68 | DO20 @] Port 2 data output
58 70 | Vss — | GND

59 72 | Vec —— | Power supply (+5V)
60 74 | DO17 @] Port 1 data output
61 75 | DO16 O | Port 1 data output
62 77 | DO15 O Port 1 data output
63 78 | DO14 O | Port 1 data output
64 79 | Vss —— | GND

— | — | NC —— | No Connection
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RM
Depending on the status of this pin, the CXK48324Q/R operates in either of the two modes: the recursive mode
during “High™-level setting, and the non-recursive mode during “Low™level setting.

e Recursive mode: This mode permits sequential access to 960x306 memory cells from 0 to 293,758.
Initialization is conducted by inputting to Pins VCLRO, VCLR1, and VCLR2. For Write, when “High™-level
VCLRO is latched by CKW, the serial data input is treated as the data input to Line 0/Block 0. For Read, 64
clocks after CKR1 and CKR2 latch on to “High™level VCLR1 and VCLR2 respectively, the serial data output is
output as Line 0/Block 0 data.

o Non-recursive mode: This mode treats 960X306 memory cells as a unit of 1 line/16 blocks (60 bits per block).
It controls lines with VCLRO/VCLR1/VCLR2 and INCO/INC1/INC2, while controlling blocks with HCLRO/HCLR1/
HCLR2. The difference from the recursive mode is that for Write, the serial data input at the moment when
HCLRO is latched by CKW is handled as the input data to Line 0/Block 0; while for Read, the serial data is
output as Line 0/Block 0 output data from Read ports 1 and 2, 64 clocks after CKR1/CKR2 latches on to
HCLR1/HCLR2.

APM

This pin is necessary for the address preset mode which presets the block address within one line of the Write
port. The address preset mode is valid only when RM is set to “Low” level (non-recursive mode). If this pin is set at
“High” level when HCLRO is latched by CKW, one of 16 blocks will be selected by four bits, ADDO to ADD3.

ADDO, ADD1, ADD2, and ADD3
In the non-recursive, address preset mode these pins select the horizontal block address.

e The four address lines select one of the 16 line blocks when activated by the APM pin.

e The address input during APM mode is effective during the period which WE is “High”. WE must be “High" at
the time HCLRO is input and when WE returns “Low” CKW latches the signal.

CKw

"The rising edge of this pin generates a signal which latches input data at Pins DIND to DIN7, to be sent to the
shift register, and also a signal which latches the input at internal address pointer controt pins (VCLRO, HCLRO,
INCD). Because this signal is used as the basic signal for start control of the internal clock synchronizing logical
circuit and the dynamic RAM, clock operation is necessary irrespective of whether Write operation is active or not.

VCLRO

This pin. has different roles depending on whether Pin RM is at “High” level (recursive mode) or “Low” level
(non-recursive mode).

The number of counts for VCLRO is counted only when the state latched at every CKW is at “High” level
following the recognition of a “Low” level. Continuation of “High” level is counted as “one”.

This operation is valid if WE is High when VCLRO is input until the point at which WE becomes “Low” and is
latched by CKW.

In recursive mode: When CKW latches VCLRO at “High” level, the serial write data input at that moment is taken
in as * (0, 0) data. Among the data entered so far, data of less than one block unit (60 bits) are rejected.
* (0, 0) indicates Line 0/Block O; thus, the number of lines and blocks upon control signal input will be hereafter

represented by “v” and “h” respectively in (v, h).

¢ In non-recursive mode: When CKW latches VCLRO at “High™ level, the shift register advances until the current
serial Write block (60 bits) is filled up, and the line is cleared. In short, when VCLRO is input during serial Write,
it is transferred to the (v, h) memory cell after the input completion of 60 bits. Then, the data to be serially
written are transferred to the (0, h+1) memory cell.
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HCLRO

When CKW latches HCLRO at “High" level, the input data at this time is taken in as data for (v, 0). From input
data already entered, those not sufficient to fill up a block (60 bits) are rejected. When Pin RM is at “High” level
(recursive mode), a signal to this pin will hold no meaning.

The number of counts for HCLRO is counted only when the state latched at every CKW is at “High” level
following the recognition of a “Low” level. Continuation of “High” level is counted as “one”.

This operation is valid if WE is “High” when HCLRO is input until the point at which WE becomes “Low” and is
latched by CKW.

INCO
When CKW latches INCO at “High” level, the lines are incremented by the number of times the pin was latched.

The incremented lines become valid in the following two ways: when “High™-level HCLRO is latched, and when the

shift register advances to the end of the block after “High™-level VCLRO is latched. When Pin RM is at “High” level

(recursive mode), signals to this pin will hold no meaning.

The number of counts for INCO is counted only when the state latched at every CKW is at “High” level following
the recognition of a “Low” level. Continuation of “High™ level is counted as “one”.

This operation is valid if WE is “High™ when INCO is input until the point at which WE becomes “Low” and is
latched by CKW.

o When combined with VCLRO, the number of counts “n” for INCQ, from the time CKW latched on to VCLRO until
the shift register is filled to 60 bits, causes the next 60-bit data input to be written into the (n, h+1) memory cell.
Note that INCQO is invalid when used simultaneously with VCLRO.

* When combined with HCLRO, the number of counts “n” for INCO, from the time CKW last latched on to HCLRO
up to the present latch, causes the following 60-bit data input to be written into the (v+n, 0) memory cell.

Note that INCO is valid when used simuitaneously with HCLRO.

CKR1, CKR2

The rising edge of these pins activates the shift register of the Read port and issues signals for data output from
output pins, DO10 to DO17, DO20 to DO27, and also signals which latch each internal address pointer control
input (VCLR1/VCLR2, HCLR1/HCLR2, INC1/INC2).

VCLR1, VCLR2
The role of these pins depends on whether if the state of Pin RM is “High” level (recursive mode) or “Low” level

(non-recursive mode).

The number of counts for VCLR1/VCLR2 is counted only when the state latched at every CKR1/CKR2 is at

“High” level following recognition of a “Low” level. Continuation of “High” level is counted as “one”.

* In recursive mode: When CKR1/CKR2 latch VCLR1/VCLR2 at “High" level, (0, 0) data is output 64 clocks later.
Until this time, the current shift register data (60 bits) will be completed, and the shift register will retain the last
output data.

* In non-recursive mode: When CKR1/CKR2 latch VCLR1/VCLRZ2 at “High” level, first, the block of the current
serial Read and the following 60-bit block is output; and next, the serial block output with lines cleared is
started. In short, when VCLR1/VCLRZ are latched, the lines of the internal address counter is cleared; but at
this time, the next serial output data (v, h+1) has been sent from the memory cell to the data register. While
(v, h+1) is output, (0, h+2) is transferred and then output.

HCLR1, HCLR2

When CKR1/CKR2 latch HCLR1/HCLR2 at “High” level, (v, 0) data is output 64 clocks later. In the meantime,
the current shift register data output will be completed, and the shift register will retain the final output data. When
Pin RM is at “High” level (recursive mode), any signal sent to these pins will hold no meaning.

The number of counts for HCLR1/HCLR2 is counted only when the state latched at every CKR1/CKR2 is
latched at "High” level following the recognition of a “Low” level. Continuation of “High™ level is counted as “one™.
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TE
This pin is used for testing. Fixed to Vss.

INC1, INC2

When CKR1/CKR2 latch INC1/INC2 at “High” level, lines are incremented by the number of times the pins are
latched. The incremented lines become valid in the. following two ways: when “High™level HCLR1/HCLR2 is
latched, and when after “High™-level VCLR1/VCLR2 are latched, the line address is latched at the 57th clock of the
same block. When Pin RM is at “High” level (recursive mode), any signal to these pins will hold no meaning.

The number of counts “n” for INC1/INC2 is counted only when the state latched at every CKR1/CKR2 is at

“High" level following the recognition of a “Low” level. Continuation of “High” level is counted as “one”.

¢ When combined with VCLR1/VCLR2, count number “n” of INC1/INC2 enables the one after the next output
data to become (n, h+2) memory cell data. Count number “n" of INC1/INC2 indicates count number for
INC1/INC2 prior to the 57th block in which CKR1/CKR2 latched VCLR1/VCLR2.

Note that INC1/INC2 are invalid when used simultaneously with VCLR1/~VCLR2.

* When combined with HCLR1/HCLR2, count number “n” of INC1/INC2 enables the shift register to be ocutput 64
clocks after HCLR1/HCLR2. Count number “n” of INC1/INC2 indicates count number from the time
CKE1/CKR2 previously latched HCLR1/HCLR2 up to the point immediately before the present latch.

Note that INC1/INC2 are valid when used simultaneously with HCLR1/HCLR2.

Data input (DINO to DIN7)

information to the data inputs is accepted and sent to the shitt register at the rising edge of CKW when WE is at
“Low” level. When WE is at “High" level, input data will not be accepted, and the Write shift register (gate function
of Write clock) does not function.

Input to shift register is accepted immediately. However, after one block (60 bits) data input to the memory cell is
completed, the input data is loaded to the data register, and data transfer from data register to memory cell is
continued until the shift register is filled with new data. Thus, for serial Write data input in the serial Write mode,
data is transferred to the memory cell with one block delay.

input control (WE)

Input control for DINO to DIN7 is conducted by WE. When WE is at “Low” level, input enable is established in
synchronization with CKW. But, when WE is at “High™ level, input is not accepted and the Write shift register stops
its shift operation. This function is used for such purposes as in thinning out input data, efc. (gate function of
Write-circuit input clock (CKW) by WE).

This operation is valid if WE is “High” when VCLRO, INCO, HCLRO, preset address (the case of input
simultaneously with HCLRO at APM mode) are input until the point at which WE becomes “Low” and is latched by
CKW.

Data output (DO10 to DO17, DO20 to DO27)

The output buffer provides three-state TTL levels. When OE1/OEZ2 are at “Low” level, output is immediately
enabled to output data synchronous with CKR1/CKR2. When OET/OEZ are at “High” level, although the output
goes to high impedance state, the shift register will run in synchronization with CKR1/CKR2, so that data transfer
from the memory cell to the data registered, and also data loading from the data register to the the shift register
are enabled.

Shitt register data is output whenever necessary. This output data is data that had been transferred to the shift
register from the memory cell one block before the present output block.

Output control (OE1/OE2)

OE1 exclusively controls output pins, DO10 to DO17, while OE2 exclusively controls output pins, DO20 to
DO27. Both controls do not stop shift operation of the Read port shift register. When OET1/OE2 are at “Low,” the
output control for DO10 to DO17 and DO20 to DO27 is output enabled without synchronizing with CKR1/CKR2.
When OET/OEZ are at “High,” output will be in high impedance state without synchronizing with CKR1/CKR2.
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Electrical Characteristics
DC Characteristics (Vee=5V £ 10%, Vss=0V, Ta=0to +70°C)
item Symbol Conditions Min. Typ. Max. | Unit
Power supply current* ! | lect Eﬁxo:zzg%sn s — —_— 45 mA
(Normal operation) lecz Egﬁozg%sn s | — 60 | mA
{Normal operation) lcca tzgxozzi%%is _ — 80 | mA
{Normal operation) lces Zi\rﬁozs:%%sn s —_— e 75 mA
Power supply current tscw0=420ns
(when refreshing) * 1.2 lecs tser=70ns 20 mA
ltem Symbol | Min. Max. | Unit
input leakage current (for all inputs) (OV = Vin = 5.5V, 0V, Vce=5.5V) It (L) -10 10 WA
Output leakage current (output in high impedance state; OV = Vout £ 5.5V) | lo (L) -10 10 A
Output voltage “High” level (lov=—1mA) VoH 24 o \'4
Output voltage “Low” level (lot=2.1mA) Vou e 0.6 \%

Note) *1. Outputs are open.

Power supply current depends upon cycle time and output load.

*2. WE="High", only one Read port in operation.

AC Characteristics

(Vee=5V * 10%, Vss=0V, Ta=01t0 +70°C)

ltem Symbol| Conditions Min. Typ. | Max. | Unit
Refresh interval trer _ e 21 ms
CKR cycle time tscr 30 —_ 70 ns
CKR pulse width tekr 8 —_ _ ns
CKR precharge time tsPR 8 —_ —— | ns
CKW pulse width tokw 8 _ —_— ns
CKW precharge time tspw 15 _— — | ns
Access time from CKR tsac —_— — 25 ns
Data output hold time from CKR tsor 5 _ — | ns
Access time from OE toea —_— | — 20 ns
Data output hold time from OF toeH 5 | —— | ns

Note) After power ON, wait more than 200 us (pause period) before inserting the dummy cycle. With the dummy
cycle, insert VCLR (when in recursive more) or VCLR and HCLR (when in non-recursive mode) more than

once and CKR and CKW insert more than 60th clock. insert the dummy cycle to each port.
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ltem Symbol| Min. Typ. Max. | Unit

Data output turn-off delay time from OE toez —_— — 20 ns
VCLR
HCLR-CKR active set-up time teks 5 _— — ns
INC CKW
VCLR
HCLR-CKR active hold time tekn 7 _ _— ns
INC CKW
VCLR
HCLR-CKR inactive set-up time teks 5 _ —_ ns
INC CKW
VCLR
HCLR~CKR inactive hold time teke 7 —_ _— ns
INC
CKW cycle time tscw 50 —_— 2tser ns
DIN, CKW set-up time tos 5 _ e ns
DIN, CKW hold time toH 7 _ —_ ns
WE, CKW active set-up time twes 5 — — | ns
WE, CKW active hold time tweH 7 - —_ ns
WE, CKW inactive set-up time twet 5 _ — | ns
WE, CKW inactive hold time twe2 7 —_— — | ns
ADD, CKW set-up time tas 10 _ — ns
ADD, CKW hold time tAH 8 —_ —_— ns
Input pulse rise time, fall time tr —_— 40 ns

Clock Correlation

The CXK48324Q/R employs DRAM in the memory block. Thus, in order to maintain data, one of the clock
relations listed below must be satisfied. Further, for NRM (non-recursive mode), use either HCLR or INC for
access to all necessary memory areas within 21ms.

to one entire picture (960dots X 306lines)

Tscw TscRi Tscrz2
For acce
50 to 2XTscrt1 30 to Tmax Tschrs to stop ns
50 to 2XTscrz | Tscrz to stop 30 to Tmax ns

21ims
TMax= —g50d0ts X 306nes

= 70ns

Stand-by mode with image data save function
To reduce power consumption while saving image data, fix WE at “High” and use only one Read port. In this
mode, writing is not possible. Clock correlation will be of the following listed below. Further, for NRM
(non-recursive mode), use either HCLR or INC for access to all necessary memory areas within 21ms.

Tscw Tscr1 Tscra
50 to 6XTscra 30 to Tmax Tscrr to Stop ns
501to 6XTscr2 | Tscrzto Stop 30 to Tmax ns

21ms
TMAX= ~5E0dots X 3061nes

= 70ns
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input/Output Capacitance (This parameter is sampled value, not 100% tested.)

ltem Symbol Conditions Min. Typ. Max. | Unit
Input Cn | Ta=0°C to +70°C —_— —_ 7 pF
Data output capacitance (DO10 to DO27) Co Vee=+5VE10% —_ —_— 7 pF
Input capacitance (ADDO to ADD3) Cr — — 10 pF

AC Characteristics Test Conditions

1) Input
tnput level Vss to 3V
Vi = 2.4V
Vo =08V
3ns
2) Output

Vou =24 High impedance state

VoL = 0.6V

3) Data output load
DO10 to DO17, DO20 to DO27

1.6kQ

20pF 912Q

i
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Timing Diagram

Write port
exw \ N\ M\
& SR
DINO to DINT e X i D €D G 7/
ADDO to ADD3 ("7 T AT
Address, Block address

lrrasc\ective of “High™ / "Low"

preset mode only

* Irrespective of “High"/“Low” levels, depending upon the control method of the input determine period, VCLRO,
etc.

Read port

race
Fews

Vi
CKRI1-2 -

AL TS

VELR 1-2
v

. H%CJ |
L(,JL., |

VoL

INC 1-2

vim—

BE -2 -

Dol0 to Dol7 vea—

0020 to Do27 ve-

* Qutput determine period
& Invalid data
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Description of Functions

The CXK48324Q/R has the following three operation modes. As to the details of timing, etc., refer to relevant

section.

1. Recursive mode
This mode handles the memory as a simple digital delay line. Control is enabled by VCLRO/NVCLR1/NVCLR2,
WE, OET, and OE2.

2. Non-recursive mode

This mode controls the memory in blockline units. Control is enabled by VCLRO/NVCLR1/VCLR2, INCO/INC1/

INC2, HCLRO/MCLR1/HCLR2, WE, OET, and OEZ2.
3. Non-recursive mode, address preset mode

These modes control the memory in block/line units, and provide free address sefting in block units when
writing into the memory. Control is enabled by VCLRO/VCLR1/VCLR2, INCO/INC1/INC2, HCLRO/MHCLR1/

HCLR2, WE, OET, OE2, ADDO/ADD1/ADD2/ADD3.

Function Tablies

Function table — 1 <Operation mode table>

Control input

Address input

Operation mode
’ RM APM | ADDO to ADD3
Recursive mode High Low —_
Non-recursive mode Low Low —_—
Non-recursive mode, - Input
address preset mode Low High determination

Correspondence table for address/block division

: No pin name for this mode.

Block No. ADD3 ADD2 ADD1 ADDO

0 0 0 0 0

0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 ¢ 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
1 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1

Note) The block number increases according to the writing/reading sequence within the line.
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Function table — 2 <Write>

Mode Operation cycle | RM | VRO | HRO | ICO | APM Ago Internal address pointer
Recursive Initial cycle High High| — | ——| Low | — | (v, h) clears to (0, 0).
mode Normal cycle O Mow | — | — | Low | — | Circulates from 0 to 293,759.
Initial cycle H(i%h H&g}h Low | Low | — | (v, h) clears to (T, 0).
Normal cycle Low | Low | Low [ Low | — gag)fdvances to the end of
First block cycle Low | High | Low | Low | —— | h of (v, h} is cleared to (v, 0).
. . vis advanced by “n,"and his
L'"? address Low | High nlégh Low | —— | cleared, changing (v, h) to
Non-recursive cycie (v+n, D).
Low .
mode VCLRO (v, h) advances to the end of
special cycle High | Low | Low | Low | ——| Block h, and v is cleared to
No. 1 (0, h+1).
.VCLRO High (v, h) advances to the end of
special cycle High | Low n é)g Low [ — | Block h, and v is set to
No. 2 (n, h+1).
}s/CeLc}i:;c)]c cle High | High [nHigh Low vis set, and h is cleared,
N% 3 Y @ @@ changing from (v, h) to (n, 0).
VR : VCLRO
HRoO : HCLRO
ICO : INCO
AOto A3 : ADDO to ADD3
{v, h),v : Number of lines for the Write port during control signal input
h : Number of the blocks for the Write port during control signal input
High : Latched by CKW at “High™ level
nHigh : Latched by CKW at “High” level “n” number of times
Note) e The structure of this device is 306 lines, 16 blocks, and 60 bits.

* For functions of write, address, counter, and reset; input of at least one VCLRO for the recursive
mode, or at least one input of VCLRO and HCLRO for the non-recursive mode is necessary.
e Input for Pins RM and APM must be set to either “Low” or “High” in terms of DC.
Note(@ It is necessary to either simultaneously input VCLRO and HCLRO, or to input HCLRO before the first
clock of the block following the block containing VCLRO.
Note® nHigh: Number of times INCO was in “High"” state before HCLR0O = HCLRO.
Note@ nHigh: Number of times INCO was in “High” state befare the first clock of the block following VCLRO —

Block h.

Note @ itis necessary to input INCO and HCLRO before the first clock of the block following the block containing

VCLRO.
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Function table — 3 <Write>

Mode Opcey';gm RM | VRO |HRO | ICO |APM| AOtoA3 | Internal address pointer
. . . vis cleared and h is set
- High | High High Input - ’
1 | Initial cycle Low o changing from (v, h) to
ONERO) ® |determination (0. ADD).
High (v, h) advances to the end
2 | Normal cycle Low | Low | Low ® — of Line v.
Address ’ High Input .
3 preset cycle Low | High | Low ® |determination hof (v, h) is set to (v, ADD).
Line address, . - vis advanced by "n,” and h
Non-recursive | 4 | block address Low | High nH@!gh H&S%h dete:rrﬁ:]wtation is set, changing (v, h) to
address preset cycle Low (v+n, ADD).
preset mode VCLRO High (v, h) advances to the end
5 | special cycle High | Low | Low 6% —_— of Block h, and v is cleared,
No. 1 changing to (0, h+1).
VCLRO . . (v, h) advances to the end
5 | special cycle High | Low nlzl;)gh Hég)h —_ of Block h, and v is set,
No.2 changing to (n, h+1).
VCLRO . . . .
f High | High [nHigh{ High Input .
5 ;p:}ecgal cycle (l‘% (g n é)g '@9) deter::)i:aﬁon (v, h)is set to (n, ADD).
VRO : VCLRO
HRO : HCLRO

ICo : INCO
ADto A3 : ADDOto ADD3
(v, h), v Number of lines for the Write port during control signal input
h . Number of the blocks for the Write port during control signal input
High : Latched by CKW at “High” level
nHigh . Latched by CKW at *High” level “n™ number of times

Note) e The structure of this device is 306 lines, 16 blocks, and 60 bits.

& For functions of write, address, counter, and reset; input of at least one VCLRO for the recursive
mode, or at least one input of VCLRO and HCLRO for the non-re cursive mode is necessary.

¢ input for Pins RM and APM must be set to either “Low” or “High” in terms of DC.

Note(@ It is necessary to either simuitaneously input VCLRO and HCLRO, or to input HCLRO before the first
clock of the block following the block containing VCLRO.

Note @ nHigh: Number of times INCO was in “High” state before HCLRO HCLRO.

Note® nHigh: Number of times INCO was in “High" state before the first clock of the block following VCLRO —
Block h.

Note@ Itis necessary to input INCO and HCLRG before the first clock of the block following the block containing
VCLRO.

Note® In the function table for the address preset mode, the block address is latched at the same “High™-level
HCLRO which was latched by CKW.
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Function table — 4 <Read 1>

Mode Operation cycle | RM | VR1 [ HR1 | IC1 Internal address pointer
. Initial cvcl Hiah (v, h) advances to the end of Block h, goes
Retéurswe 1 | Initial cycle High | 2| ™| 7| to'(0, 0) with a 64-clock delay from VCLR1.
moce 2 | Normal cycle Low | — | — | Circulates from 0 to 293,759.
High | High (v, h) advances to the end of Block h, and
1 | Initial cycle (% @g Low | cleared to (0, 0) after a 64-clock delay from
HCLRI1.
2 | Normal cycle Low | Low | Low | (v, h) advances to the end of Line v.
. . (v, h) advances to the end of Block h, goes
3 | First block cycle Low | High | Low | 4", 0 after a 64-clock delay from HCLR1.
L dd High (v, h) advances to the end of Block h, goes
4 c'n? address Low | High NHIgN) to (v+n, 0) after a 64-clock delay from
Non-recursive yele Low HCLR1.
mode VCLR1
5 il ovel Hiah | Low | L (v, h) advances to the end of Blocks h and
;%e(;ta cycle ‘9 0 ow h+1, and vis cleared to (0, h+2).
VCLR1 -
. . nHigh| (v, h) advances to the end of Blocks h and
5 | special eycle High | Low h+1, and vis set to (n, h+2).
No. 2
VCLR1 . . .. 1 (v, h) advances to the end of Block h; v is
5 | special cycle Hc'gh H(gh nH@lgh set and h is cleared after a 64-clock delay
No. 3 from HCLR1.
VR1 : VCLR1
HR1 : HCLR1

IC1 1 INC1
{v.h), v : Number of lines for the Read port during control signal input
h 1 Number of the blocks for the Read port during control signal input
High : Latched by CKR1 at “High” level
nHigh : Latched by CKR1 at "High” leve! “n” number of times

Note) e The structure of this device is 306 lines, 16 blocks, and 60 bits.
® Address preset is not possible during Read, regardless of APM pin control.

e For functions of Read, address, counter, and reset; input of at least one VCLR1 for the recursive
mode, or at least one input of VCLR1 and HCLR1 for the non-recursive mode is necessary.
e Input for Pins RM and APM should be set to either “Low”™ or “High™ in terms of DC.

Note( it is necessary to either simultaneously input VCLR1 and HCLR1, or to input HCLR1 before the 55th
clock of the block that contains VCLR1. Inputting VCLR1 prior to the 64-clock delay from HCLR1 is
prohibited.

Note(@ nHigh: Number of times INC1 was in “High” state before HCLR1 HCLR1.

Note® nHigh: Number of times INC1 was in “High” state before VCLR1 55th clock of Block h.

Note@ Itis necessary to enter INC1 and HCLR1 before the 55th clock of the block containing VCLR.

Function table-5 <Read 2>
For VCLR2, HCLR2 and INC2, function table is the same as Function table — 4.
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Recursive mode — Write

1. Initial cycle 2. Normalcycle
T:ﬁ:imun o lainvavrgfam‘:k e Line 0/Bl0ck 1 write b Line 0/Block 2 Write —_<
34
O 1 2 3 38 1 o 1 2 3 - L] € 57 58 39 o

wo [} E f
w7 aWniaialis :

T irrespective of “High® / “Low™

i
3
i
1
1
I
I

Note) e After Write is finished up to Line 0/Block 15, the next 60 bits are automatically written to Block O of the
next line.

* After Write is finished up to Line 305/Block 15, the next 60 bits are automatically written as Line 0/
Block 0.

Recursive mode — Read
1. Initial cycle 2. Normal cycle

Description of
cycle b Line 0/Slock 0 Read ———1—— Line 0/Block 1 Read ———l Line 0/Block
! 0 Read

o LA TU A AU n | :
e _JUUUUUUI VU UU UL U Ui iy i Afuwu
v [T : { i m l
5 lan 64 clocks J m ; E——— 64 clacks ——J

SRS R O 0 51 0 1 1 D B 0N D0 D0 BN O D OO e G u X

T

Note) e After Read is finished up to Line 0/Block 15, the next 60 bits are automatically read from block O of the
next line.

® After Read is finished up to Line 305/Block 15, the next 60 bits are automatically read from Line 0/
Block 0.

*1 If VCLR is input within 55 clocks of the present data being read, the last data of the block will be

maintained on hold. If VCLR is input after the 55th clock, the block following the present will also be
read, and Block 0 data is output with a 64-clock delay.
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Recursive mode (For non-recursive mode, VCLR in the figure is equivalent to HCLR.)
New data access mode

Description Line 0/Biock O Write ! Line 0/Block 1 Write Line 0/Biock 2 Write ! Lins 0/Block 3 Write
of cycle }— Line 0/Block ¢ Read
ad 3 34 5T 38 39 o ¢ 2 3 36 37 38 39 o 1 2 3 36 37 4 39 [° 1 2 3 4 3 8 7 IU~

12
cKw

= L | R : }
ono v ovr Yo IR ann SWO5E50aa0N0000000000a0w
e _ULAUIUUUU VU UU U UL LU UL LI UL,

[

i
1 "

!
!

f

| | |
t I '

VCLR1 | | )

ser L ' ‘ !
] | ' ! - .
— + 184 clocks® ~— : 4
! 1 ! ! !

0310 w DBI7 I " e sla
|

Note) *1 For access o new data, the block Write is transferred after the 60-bit Write, followed by the Read
transfer of the same block before the read-out. Thus, the Read clock delay from the Write clock is at

least 184 clocks.

Recursive mode (For non-recursive mode, VCLR in the figure is equivalent to HCLR.)
Old data access mode

Description .of cycle

Write r Line 0/ Biock 0 Wriu—-L—— Line 0./8lock 1 Writa——-‘L— Line 0/8Block 2 Write
o 1

Read Line 0/Block O Read Line 0/Block ___

11 36 37 38 3 fo o+ 3 3 le 3 o« 7 :lsvle

CRw
i 1

!
vewo gt

[

[

] 1

[

WE l (.
| :

i
I
[
oo 1o o7 X DCCDC UDC(

! 34 33 36 37 3¢ 3 5 1

mmmlﬂmmmm;lquwmrimﬂ

I i
i !
! 1
{ i
i !
4 I

{

VCLR1 1 t

1 )
1 I
t !
. } i | 1
| 1 I
t ) \ ,
!
1

P 54 clooxsn ——————| mc GC{

E1

-

I
L
!
|
I
|
0310 to D017 ;

Note) e When the Read clock delay is 65 to 183 clocks from the Write clock, although it is undeterminable
whether if the data access is new or old, the Write of the new data is guaranteed.
*1 For access to old data, because the Read transfer must come before the Write transfer of the new
data, the Read clock delay must be within 64 ciocks from the Write clock.
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Non-recursive mode — Write
1. Initial cycle (Writes data from Line 0/Block 0.) 2. Normal cycle

Description of cycle ’v Line 0/Block 0 Write Line 0/Block | Writs —ele— Line 0/Block 2 Write —‘
o £ 2 3 4 37 38 3% |O i 2 3 4 37 38 3% ‘0 1 2 3 4 87 38 %% |O 1
e JUUUUUUUTUU U U U U U WU U U U LU U WU LU
—_ i 1 |
* ! ] 1 t
VELRO f t \ 1 | y !
! | ] t |
l 1 i |
INCO \ \ . .
! [l 1
1 \ ! .
HCLRO / | \ | 1 |
| I [} 1
—_— I t I 1
WE \ 1 1 | 1
1

i/ B0 D0#I0000080Ha S0 EB00HEO000

frrespective of “High™ / “Low™

Note) *1 For the initial cycle, it is necessary to simultaneously input VCLRO and HCLRO, or input HCLRO
before the first clock of the block following the block containing VCLRO.

Non-recursive mode — Write
3. First block cycle (Writes data from the beginning of a block.)

Description of cycle

I
Line v/Bilock 16 blocks €0 clocks
~— h Write® Line v/Block 0 Write l—Line v/Block 15 Write
9 fo + 2 3 36 37 38 39

34 55 36 357 38 39

il + 2 3 - ELE o 1 2 56 3T 38 33
i

i
!
!
I
|
|
|
!

INCO

HCLRO \
— |
{

WE

1 [
' |
! !
I [
| l
! 1
[ I
1 t
i t
1 t
[ (
i !

[
[
!
[
1
'
[
1
1
¢
'
|
|

2 ! 1 a2l
DINO to DIN7 e a 36 naa'ua‘ ag'nu aagn'a 3687 ga’”ﬂm T
1 [ i

F7 irrespective of “High™ / “Low"

Note) *1 After the Write of one block (60 bits) is completed, it is transferred by Write transfer during the next
block.
*2 For non-recursive mode, after Writing is completed up to the final block of a line, no further writing is
possible. Also, Write transfer of the final block is accomplished 60 clocks after the final block Write is
completed.
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Non-recursive mode — Write
4. Line address cycle (Address control in the direction of lines.)

Description of

cycle
Line v/ Line v/ Line v+n/ Line v+n/
~— Block h Write Line v/Block 0 Write Block 1 Write Block 0 Write® Block | Write
scus‘srsus:tnz: ava:s—t-«z :-::1:::; :1:«31‘1:-:) :7:«59‘1
cxw [ { l l I l l T {"L
' i
1
|

1 2 3 )

INco ’\f\’\’~ m
Ml

i
1
VCLRO |
I
]
i

t
HCLRO /'L
i

i
i
i
3
I
[
i
i
!
i
1
!
| i 1 ] H
—
owo « ont L e s D D R D e
nas : A :

1
i i
! !
1 1
1 t
i 1
! t
i [
f i
1 )
1 1
1 t

— i
WE )

Note) *1 “n"indicates the number of INCO inputs.
*2 The present HCLRO latches from the previous HCLRO to the INCO which was input simultaneously
with the present HCLRO. Line address recursively circulates from the present address depending
upon the number of INCQ inputs.

Non-recursive mode — Write
5. VCLRO special cycle No. 1 and 2

!

VCLRO special cycle No. ! L VCLRO special cycle No, 2 .
Description of Line v/ .L_ Line 0/Block Line 0/Block | Line n/Block _!, Line n/Bigck _J
Block h Write h+1 Write h+2 Write h+3 wWrite h+4 Write
¢ o 1 s fo 1 1

cycle z 38 1% 2 3 37 a8 2 3 37 %8 33 Jo 1+ 2 3 3T 38 a9 ‘o 8 3% lo

e UV U UUU UL UL U U U UL U LU T UL

= i

-2 |

[ '
»z ! L "

U, I
1/ I

!
f
1
i
!

1

YCLRO /

INCO

HCLRO

1
t
!
!
I
1
!
!
|
i
I
!

]
I
!
1
i
|
I
[
i
!
I
WE !

i
1 i
] !
[ T
i !
i t
t 1
! 1
1 |
[ i
i i
i !
! i
°
1

Note) *1 VCLRO input at the 1st clock of Block h or after, resets the line address and is latched at the end of
the block.

*2 When VCLRO is input at the 1st clock of Block h or after, followed by INCO input, the line address i
reset and incremented by the number of INCO inputs 1o Block 1. The line address is latched at the
beginning of the next block.

When VCLRO and INCO are input simultaneously, only the address is valid.
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Non-recursive mode — Write
6. VCLRO special cycle No. 3

Dascription of Line v./Block h Write t*Line n/Block 0 Write ‘t—-Lina n/Block 1 Wri(a‘-‘
cycle o 1+ 2 3 7 58 39 o+ oz 3 53 sesT lo 1 oz 3 7 %8 3% jo &t 2 3 R

CKW

-

in
S W N

YCLRO

INCO

HCLRO

1 1
| 1
| !
| t
| i
I !
1 1
§ 1
! 1
) [
1 t
i |

WE

]
1

1 .
t l t ! !

LA 000080000000830000008G000000HE0008800
fl ' i 1 i

Note) *1 When VCLRO is input at the 1st clock of Biock h or after, INCO is input “n” imes and followed by
HCLRO, the line address is reset and incremented by the number of INCO inputs. Line address is
latched while block address is reset by HCLRO.

Non-recursive address preset mode — Write
1. lInitial cycle 2. Normal cycle

Description of Line 0/Block p Writs Line 0/Block p+ 1 Write Line 0/Block p +2 Write
cycle
o Loz 3 & smoseos o 2 3 4 o3 ose o301z o34 a7 ose s oo
CKw
H H i
YCLRO

INCO

_
ks

3------ R

HCLR O :

H —§

w000 v soos TN I T
w o | ) L )
RS 00 B RGEI0 0000 W0 I0008aNITIIDe

o

1
i
'
T
'
'
i
i
)
t
i
'

11111,

1
[}
.
b
'
1
]
1
/
i
i
1

1
i
!
T
|
1
1
€
t
t
t
1
3
T
1
i
]
1
T

T T T T T

|rresa=ctive of "High™ / “Low’
Note) *1 The block address is latched by HCLRO in the address preset mode.

Non-recursive address preset mode — Write
3. Address preset cycle

4. Line address, block address, preset cycle

5. VCLRO special cycle No. 1, 2, and 3

Above three cycles are different from the non-recursive mode only in the point that the block address is latched
by HCLRO. Therefore, refer to the section on non-recursive mode for details.
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Non-recursive mode — Read
1. Initial cycle (Reads data from Line 0/Block 0) 2. Normal cycle

. ey
Description of e | ine v,/Block h Read Line 0/Block 0 Read — {ine ¢ /Block 1 Road‘!
eycle 439 30 31 32 33 34 39 36 3T 38 3¢ 3 53 a8 fo 2 3 37 38 39 !o [ ) 37 36 33

CKR1

z
a

64 clocks
HCLR1

Q€1

0B10 1o 0517 ) ]“I”X"I”K’:X"X”PH@X”X :: - : Hﬂlﬂﬂﬂﬂﬂﬂﬂ GQ

{
!
i
i
I
!
{
I
'
i
1
|

Note) *1 It VCLR1 and HCLR1 are input simultaneously, or HCLR1 is input within the 55th clock of the block
containing VCLR1, Line 0/Block 0 data is output with a 64-clock delay from HCLR1.
*2 If HCLR is input within the 55th clock of the present block being read, the last data of the block is
maintained on hold. If HCLR is input after the 55th clock, the block following the present will also be
read, and Block 0 data is output with a 64-clock delay.

Non-recursive mode, Read
3. First block cycle

| Line v/ 18 blocks
Line v/ . s
ol Block i fock O Line v/Block
Description of }— Block h Reso Bloc d‘F Line v./Bloc -; Resd
z 3 se s s Jo 1 2 3

1 h+1 Rea Read
cycle | 34 33 38 37 38 39 j0 88 s lo t 2 3 s 59 o0 1 o+ 2 13 Y
CKR1
i
I
VCLR! ]
. '
i
INCY {

HCLRY

1

]

1

1

I

I

!

)

i

i

1

13 !
v
t

.z

[
N 0 00 0000 M0 0000000008000 0a0 80
[ [ t | [

i

Note) *1 If HCLR is input within the 55th of the present block being read, the last data of the block is
maintained on hold. If HCLR is input after the 55th clock, the biack following the present will aiso be
read, and Block 0 data is output with a 64-clock delay.

*2 For the non-recursive mode, after reading is completed to the last block of the line, the last data
output is maintained on hold.
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Non-recursive mode — Read
4. Line address cycle

Py Line v/ Line v+n/
Description of — Line v./Block h Read Line v/Block 0 Read Line v/Block 1 Read Tstock 2 RoadT block 0 Read™' j
cvcle 34 33 38 37 36 39 o+ 2 3 37 38 3 (o ST s 3% lo 39 39 [0 1 2 3 37 38 33

CKRY

1
1
! ] )
1
1
|

~
N VR P
-
2
|
»
2
]
B

|

*
~

84 clocks

84 clocks
HCLR1 ’ ! ~
|

t
QE1 [

|
-2

i
i
i
i
i
i

]

]

I

1

]

I

'

] ]

i I

1 '

i t

1 t

| 1 . I
10 O LS00 00NE000000NIN000MENGaN0NG00

i I H 1 H !

ﬂ

Note) *1 “n"indicates the number of INC1 inputs.
*2 The present HCLR1 latches from the clock after the previous HCLR1 to the INC1 which was input I

simultaneously with the present HCLR1. The line address recursively circulates from the present
address depending upon the number of INC1 inputs,

Non-recursive mode — Read
5. VCLR1 special cycle No. 1 and 2

Description of . VCLRI special cycle No. 8~
cycle Line v/ ! Line v/ p—_ VCLR{ special cycle No. 2
Block h+1 ; Line 0/Block Line n/Block
——— + 2 Read
Slock h Read Reod Line 0/Block h+ 2 Read h+3 Fead h-#A read
o Ll 2 38 39 |0 2 s ¥ |0 1 z $2 53 54 33 36 37 28 39 [0 54 99 {] 1 2 a8 39
CKRY
I [ 1 i [ 1
| 1 ! ! 2 i i |
VCLRT / \ . i 1 1 !
| : ' 1 [ [ 1
! : [ . | | I
INCY { i { [_\_' l \ | i 1
I f i ! [ !
1 ] i i I !
HCLR1 | I f ! ! t
t 1 I g t 1 1
—— t 1 I | { 1
CEt ! 1 | | t |
1 1 | 1
L s0D0NaTE00NCn000 nauannuannn J00naNoo!

4

Note) *1 VCLR1 input within the 56th clock of a block reading, resets the line address and is latched at the
57th clock. Read transfer of Line 0/Block h+2 is carried out in the following block.

*2 When VCLR1 is input within the 56th clock during the reading of a block and then followed by INC1
input, the line address is reset and incremented by the number of INC1 inputs within the 56th clock
when the block was read. The line address is latched at the 57th clock. When VCLR1 and INC1 are
input simultaneously, the address reset is valid.
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Non-recursive mode — Read
6. VCLRT1 special cycle No. 3

Description of Line v/Biock h Read Line v/Block h+ 1 Read i~ Line n/Block 0 Read —=4~ Line n/Block | Read —1
CYCX. o i k] 3 37 s& 3% jO 1 2 31 32 33 34 33 36 37 38 39 3% [O 1 2 3 a1 38 o lO i 2 3 37 4 39

\ | 1
' ! -t i 1
VCLRT ' ’ ‘ 1 !

el

T 1 T 1
1 i : S . ! !

INCH | ] 1 ! 1 .
Il : }e— B4 clocks —=t 'I
HELRI | : | ]
[ 1 I 1 '
— ! [ ! '
QE! | 1 [ ! i
i | i

i
AL 000 0¥ 00000N00002000EN00008G0T0000
H 1 t

Note) *1 When VCLR1 is input to a block, followed by inputs of INC1 “n” times and HCLR1 before the 56th
clock, the line address is reset and incremented by the number of INC1 inputs. The line address is
latched and the block address is reset in the next clock.

Application Example 1. For delay line, field memory in recursive mode

1 Field 0 Write | Field 1 Write ! Field 2 Write™"
t —

Biock

L

Clock

Writs
1 Field 0 Read | Fieid | Read 1 Fiald 2 Read | Fieid 2 Read™ ] Fisid 2 Read*'
T Mans
8lock
Clock
Read
184 ciocks and sbove

M
WEXO _I [

~+—te 64 clocks 64 clacks  =—t— 64 clocks

]| m i

Continuous inputs of CKWO and CKR1, OET = “Low”
Note) e Ifthe cycle times of CKW and CKR1 are equal, this example is also possible when asynchronous.
¢ If the cycle times differ between CKW and CKR1, there is a possibility of Read overtaking Write.
Refer to Application Example 2.
* In non-recursive mode, it is necessary to advance lines one at a time with combinations of INC and
HCLR inputs.
*1  When using 306 lines, 16 blocks, and 60 bits, continuous Read is possible by inputting CKR1 and
CKW without VCLR1.
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Application Example 2. Doubie-speed conversion in recursive mode

Block !
l—. Clock V
:oli: linlgs n::‘:'alwﬁz‘; l Field 0 Read Field | Read
roken lines : seri d i i g
Field 0 Write Field | Write Fieid 1 writa Field 2 write
Field 2 Read
VCLR O L I l
] . Field 0 Fielg 1 Field Field 2 Field 2 Field 3 Field 3
Field 0 Read Read Read / Read Read Read Read Read
64 clocks | 64 clocks | 64 clocks | 64 clocks | 64 clocks | 64 clocks 64 clocks 64 clacks |64 5‘°°"”_J

- M
e I S o Y s S e M e A e I

Continuous inputs of CKWO and CKR1, WE = “Low,” OET = “Low"

Description of circled area

15
3
y 4
. 13
Equivalent to approximately three 13
Block Write biocks
{184 blocks at CKW)
12
Clock
"
)
Serial Write block : : ol
Block 10 Block 10 %// Bigck 10 Read
Write  Write transfer
Old data
New data Read 8 Overtaks Read |R®2¢
|

Serial Read
block

e Overtake Read

For double-speed conversion, in order to read the written block data, the phase delay of Read from Write must
be equivalent to three Write blocks (184 clocks at CKW).
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Application Example 3. Writing 1/2 compressed data In memory for non-recursive
mode and address preset mode.

455 bits 960 bits
2H (2]|4]|6]|8] .- 910
4H (2]4|6[8]  ---- 910
6H (24|68  ---e- 910
21468 e 910 B
260H ((2[4|6j8]  c---- 910
262H ((2[4]6|8]  «e-er 910
C D
Fig. Inside of the memory
Block ,
IH_ . 2m 34 ., 4M . 5H ,_ 6H _ _TH __BH _ L 262H . 263H ]
Clock T r '— T T T f t t t 1

wee VWA A

VCLR O {f

INCO

L | 1l [ 1

(4
f——

N O N | I
cao0™ TN ~ X O > XX R A T XU,

wE S T I N B I

input 088800800002 =T DD
= LU UUUTU

Enlarged figure

V: Valid address
Irrespective of “High™ ./ “Low”

Note) *1 Use of the address preset mode enables writing to areas of B, C, and D. Writing to area C is also
enabled by operating INCO in non-recursive mode.
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3-port Field Memory Application Example

4fsc
F————— Output

4fsc’

1. NR+TBC
+ 4fsc
Input———a 1 —K IN ouT 1
%* CXK48324Q/R
QuUT 2
K
T
2. NR+double scan
+ 4fsc
Input ——{ 1 —K IN ouT 1]
* CXK48324Q/R
ouT 2
K

B8fsc
[ Outout

4fsc

3. Monitor and Printer Concurrent Drive

Input ————————~

IN

ouUT 1}

CXK4B8324Q/R

ouT 2

fq
—— - To Monitor

b——— To Printer
f2
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Application Circuit (1)

Using recursive mode: The following diagram shows a circuit with:
1) 1field delay
2) 1 frame delay

(1) 1 field delay:

41sc AM e H recursive mode !

W_E —= L {input enodble!

L L QE! ~— L {(output enadble!
CKw CKR) OEZ2 ~—= H (high inpedancel

8 8
w CXK48324Q/R R
DINO to 7 DO10 to 17
YCLRO VCLR!

fviw)

tviR}

atse /M _O\ /DS B\ _/B\_e\_/%

fv (R}

{
I
! 1
I
/ot \ 2 !
| N [
1 I
! f
v (W) : ., T\
1 A 1
i |
! ! Advancing fv (R) by
; 65clock ' 85 clocks from fv (W)
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Application Circuit (2) 1 frame delay

Cal TR
r oaa?
CXK483240/R
{a)
T = T e
veuro veunt
o w8/ 00w 17
o 7 1outryt
= e
o0 7 0010 10 17
CXK48324Q/R
(81
30 e T ST e
vero veuns
et e
I ESclack 1
—Rre

Ls

|

i
1
1 H t
feiws ! | i
—_ LT, T\,
) ) N 1 = '
! ' H ! 1
—_—— 1 f —
WE (A} \ ﬂi | 1 /*4 ]
i ) T T i
I 1 1
{ E S H - ! ;
WEB) — /] ! N P S
1 i ! b
: 1 : t '
Ju— 3 t t —— e —
[ N7 s e— | ) 1 , I I
1 T T AL !
! ! 1 ' !
| : ) ! e 1 !
! i i 1 1
1 ' }
! 1

Note) 1. Do notturn off CKW for transfer control between DRAM and 11O port.
2. Do not turn off CKR1 for refreshing.
3. Switchover A chip and B chip with WE and OE1.
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Application Circuit (3)

The following is a circuit achieving “1 field delay” using non-recursive mode.

clock 4fsc

b 1 Vee —= 5V
CXW CKR1
Vss —» OV
5 7R
DING to 7 D010 to 17
VCLR 2
CXK48324Q/R
VCLR O — le———  vCcLR 1 HCLRZ | == 0OV
HCLR O —— e——— HCLR ! INC 2
INC O —_—] —_— - e—— INC I
RM APM WE 0E1 OE2

Clock l ‘ )} Hl { l l o [ [ 2 l }
{4fsc) X

1
VCLR 1 JT! -

1
¢ —

"!_J—j
VCLR O ; : 2
_— 24

|
I
1
|
[l
I
1
|
T
!
{
!
!
!
!
|
i
I

INCO

IH (910 clock!
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Package Outline Unit : mm

CXK48324Q
64pin QFP (Plastic) 1.5¢g

ot S
1R8RRARRARARRARRRRIT
g ® o E%
54§ o %zo '
1??%553555@%555&5; =
110 0.4-01 - .xs J‘o.-“i.

SONY NAME| QFP-64P-101
ELAJ NAME'aGFPO64-P-1420-A

JEDEC CODE
CXK48324R
80pin VAFP (Plastic) 0.5g
: 01403%02
' »*0120%01
60 41
EEEREEEEEREEEREELEET:
5 1= O =40
= =
= =
soq O Q =
(022)
. EEEEFEEEEEEEEE] I3
052008 0.18°883 101272883
+0.2!
1.5-01
g0 A8 {AT 010
— SONY NAME] VOGFP-80P-LO
I+ EI1AJ NAME|sGFP080-P~1212-A
0 JEDEC CODE
O
6*-10°

Note) Dimensions marked with *
Detailed diagram of A does not include resin residue.
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