Video Memories MN4700, MN4700K, MN4700F

MNA4700, MN4700K, and MN4700F

1,048,576-bit Video Memory

B General Description W Pin Configurations
MN4700 is a 1M bits (256K words X 4 bits) N-channel MOS
dynamic RAM, and is equipped with 8-bit serial shift MN4700, MN4700K

registers to enable shift operation of data input and output at Vet el Vee
the minimum clock rate of 30ns. The large capacity and low ATl 2 e A8
power dissipation have been realized by adoption of a single ﬁg:f ;8:2?0
transistor type dynamic memory cell and dynamic peripheral o i gj:ﬁﬁ
circuits. The serial shift registers respectively covering the A2—ef7 sfe— A3
data input and output independently of the memory assure P 22:%4
easy constitution of a video memory, high speed data ISS“ 10 gé-—;i??ﬁ
transfer, data read, and data write. NC = »| NC
VLE: 13 2 NC
M Features Dii s st
DI2—*4 16 25 fe—DI3
® Equipped with 8-bit serial/parallel conversion circuit S(I)(l?:_’ i u :g%f
® Memory constitution: 262,144 words (32,768 addresses X iz K 2f+D03
8 bits serial) X 4 bits _ Vs apOE
® Serijal access time: max. 20ns @ 40-DIP(b) @9 40-SDIP
® Serial cycle time: min. 30ns MN4700F

® Address cycle time: min. 240ns (at read modify write time)
® Power consumption: max. 825mW (150mA) at operating

time max. 110mW (ZOmA) at stand—by time - /646362615039 58 57 56 55 54 535251504948 e
& Source voltage: +5V+10% N } al N
® Refresh cycle: 512 cycles/2ms pogme M SEa
® Package: 40-pin DIL (item No. MN4700), 40-pin SDIL g g et
(item No. MN4700K), and 64-pin QFP (item No. foa it
MN4700F) v x| xc
® Input/output: TTL compatible 35: if §§:§z
® Internally equipped with refresh circuit EE i e
17 18192021 22 23 24 25 26 27 28 293031 32"
ttisitiatt
9998538 728832099
@3 64-QFP(a)
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Video Memories MN4700, MN4700K, MN4700F

W Block Diagram
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3 i g Memory | | Memory | | Memory Memory | | Memory | | Memory | | Memory | | Memory
E g Cell Cell Cell Cell Cell Cell Cell Cell
HE [ | H
SIR: shift-in register
@EH—] Fer SOR: Shift-out register Qe
1/0 C: I/O controller
CD: Column decorder
SA: Sensor amplifier
B Absolute Maximum Ratings (Vss standard, Ta=25°C)
Item Symbol Rating Unit
Source voltage Vee (max.) -1.0~+7.0 A
Input voltage _ Vin (max.) 7 —-1.0~+7.0 \'
Output voltage Vour (max.) —-1.0~+7.0 A%
Power dissipation Py 1.5 w
Output short circuit current Tos 50 mA
Operating ambient temperature Topr 0~+70 C
Storage temperature Tsig —55~+125 c
M Operating Conditions (Ta=0~+70°C, Vss standard, Vss=0V)
Item Symbol Condition min. typ. max. | Unit
Source voltage Vee 4.5 5.0 5.5 \%
Input voltage high level (total input) Vig 2.4 Veetl0] V
Input voltage low level (total input) ViL ~-1.0 0.8 \Y%
B Pin Capacitance (Voc=5V*=10%, Ta=25°C, f=1MHz)
Item Symbol Condition min. typ. | max. | Unit
Input capacitance CE, RS,
WS, OE, RFSH, SIC, SOC) Cu : 101 pF
Input capacitance (A0~A14) Cr 10| pF
Input capacitance (DI1~DI4) Ci3 10| pF
Input capacitance (PO~D0O4) Co 10| pF
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Video Memories MN4700, MN4700K, MN4700F

B DC Electrical Characteristics (Vcc=5V+=10%, Ta=0~+70°C)

Item Symbol Condition min. typ. max. Unit
Operating current (mean supply current) Icct CE, SIC, SOC cycling; t., tsc, tsoc=min,Noe 150 | mA
Stand-by current (mean supply current) Iceo CE=0E=Vy, SIC=S0C=Vy, 20| mA
Refresh current (mean supply current) Iccs RFSH cycling; SIC=SOC=Vy,; tcg=min.Noe D 120 | mA
Input leak current (OV<Vpn<5.5V) Ix Other than measuring pin: 0V -10 0.1 10| pA
Output leak current ILo O0V<Voyur<5.5V -10 0.1 10| A
Output voltage low level VoL IoL=4.2mA 0.4 \Y%
Output voltage high level Vou logy=—5mA 2.4 \

Note 1) The respective value of Icc: and Iecs varies with the cycle rate and the output load condition. The specified values of them denote
those at the maximum cycle time under the no-load state.

B AC Electrical Characteristics (Vcc=5V£10%, Ta=0~+70°C)Note 1), Note 2), Note )

Item Symbol Note min. typ. max. Unit

Refresh cycle tREF 21 ms
OE access time tOEA 25| ns
SOC access time tsoa 20| ns
Output disable time toEz 25 ns
Read/write cycle frequency tc 200 ns
Read modify write cycle frequency tRWC 240 ns
Rise/fall time tT Note 3) 3 50 ns
CE precharge time tp 80 ns
CE pulse width tcE 110 1010 | ns
CE hold time from RS tCRL 10 ns
CE hold time from WE tcwL 40 ns
Address setup time tAsC 0 ' ns
Address hold time tanc 50 ns
CE-RS delay time tCRD 85 ns
RS pulsle width trs 20 1000 | ns
RS precharge time tRSP 30 ns
RS hold time from SOC tRSL 0 ns
WE pulse width twp 20 1000 | ns
WE read cycle setup time trCS 0 ns
WE read cycle hold time tRCH 20 ns
WE delay time from RS tRWD 0 ns
CE-WE delay time

(read modify write cycle) tcwp 90 ns
WE hold time from CE twHC 70 ns
WS precharge time twsp 30 ns
WS pulse width tws 20 1000 | ns
WS inhibition time twin 50 ns
WS setup time tswE 20 ns
OE precharge time toEP 30 ns
OE pulse width toE 30 ns
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Video Memories MN4700, MN4700K, MN4700F

B AC Electrical Characteristics (Cont.) (Vecc=5V+10%, Ta=0~+70°C)Note 1) Note 2), Note 5)

Ttem Symbol Note min. typ. max. Unit
CS setup time tasc Note 4) 0 ns
CS hold time tAHC Note 4) 50 ns
SOC setup time tsos 0 ns
SOC valid time tsov i5 ns
SOC prcharge time tsop 10 1000 ns
SOC pulse width tso 10 ns
Serial out cycle frequency tsoc 30 ns
Output data hold time tsoH 5 ns
SIC valid time tsIv 5 ns
SIC hold time tsIH 10 ns
SIC precharge time tsip 10 1000 ns
SIC pulse width tsi 10 ns
Serial cycle frequency tsic 30 ns
Data input setup time tps 5 ns
Data input hold time tpy 5 ns
CE precharge start-RFSH delay time tcsk 80 ns
Refresh reset time tFR 80 ns
RFSH prcharge time trp 80 ns
RFSH pulse width tRDI 110 ns
RFSH refresh cycle ter 200 ns

Note 1) Set the wait time of 500us before the memory operation start after the powr input. Also insert the 8 or more dummy cycles by the
CE, SIC, and SOC. The wait time of 500x may include the cycles of the CE, SIC, and SOC. The dummy cycle insertion is also
necessary after the state of CE=Viy and SIC=SOC=Vy, continued for 2ms or more.

Note 2) The condition of emasurement is tr=5.0ns.

Note 3) The timing measurement, rise time, and fail time are based on Vi and Vi

Note 4) The CS is fetched at the same timing as of the address input.

Note 5) The output pin load is measured at 50pF+2TTL.
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Video Memories

MN4700, MN4700K, MN4700F

B Explanation of Pins

Symbol Pin name /0 Explanatio of terminal
MN4700 requires 15-bit address input to select one address
~Ald Address inptu pin I from among the 32,768 addresses. The row address and the
A0 1 piu p column address are simultaneously fetched at the fall of the CE
because MN4700 has adopted no address multiplexing system.
MN4700 fetches the addresses (row address and column
s ) ) ) address together) at the fall of the CE, and after selecting the
CE Chip enable input pin I concerned word line and activating the sensor amplifier, selects
the corresponding 8-word (32-bit) memory cell when the CS
level is “H”.
The output enable input is a clock to control the output
impedance. Whe the ouptut enable signal was input, the OE
— Output enable input bi I level becomes “H”, and after the lapse of tops, the DO1~DO4
OE utput €nable mput pin become Hi-Z. Then the OE level becomes “L”, and after the
lapse of topa, the DO1~DO4 output is enabled. The OF exerts
no influence on the SOC clock shift-out register control.
The write enable input activates the CE clock and the WE to
WE Write enable input pin I write the data of the I/O controller inot the selected 8-word
(32-bit) memory cell.
_— . . . When the WE was activate by the write strobe input, the data of the
LE Write strobe input pin I shift-in register is transferred to the I/O controller and latched.
When the CTE clock and the RS were activated by the read
—_— . 4 strobe input, the selected 8-word (32-bit) memory data is
RS Read strobe input pin I transferred to the I/O controller and latched, and thereafter
transferred to the shift-out register.
) ) i This is the input pin for chip selection. To the chip intended for
CS Chip select input pin I read/write, the level must be put into “H”. The CS is fetched
together with the address at the fall of the CE.
» . . . This is the input pin of the shift-in clock. By the rise or this
SIC Shift-in clock input pin I clock, data is sequentially fetched into the shift-in register.
This is the input pin of the shift-out clock. By the rise of this
SOC Shift-out clock input pin I clock, 1 word (4 bits) of the serial data is sequentially output.
This output data is held until the rise of the next shift-out clock.
DI1~DI4 Data input pin I This is the serial data input pin.
DO1~DO4 Data output pin 0 This is the serial data output pin.
—— . . This is the input pin of the refresh signal. When this clock
RFSH Refresh input pin I signal was nput, the concerning memory is refreshed.
Vee Power supply pin (+5V) —
Vss Power supply pin (0V) —
NC Non-connection —
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Video Memories

MN4700, MN4700K, MN4700F

B Explanation of Operation

@ Data processing method

The four data inputs (DI1~DI4) and the four data
outputs (DO1~DO4) are respectively processed in
the 8-bit serial data form.

The input data is fetched at the rise edge of the
SIC, and sequentially transferred to the internal
8-bit shift-in register. At the fall edge of the WS,
the 8-bit data in the shift-in register is transferred
to the I/O controller block. The input data latched
in the I/O controller block is written into the
concerning memory cell in the memory write cycle.
The data to be written into the memory cell,
therefore, corresponds to the input data stored
during the SIC 8 cycles before the fall of the WS.
The 8-bit data read from the memory block in the
memory read cycle is latched int eh I/O controller
block at the fall edge of the RS, and the read data
Is simultaneously transferred to the shift-out regis-
ter. The data transferred to the shift-out register is
synchronized with the SOC and sequentially output
at the rise of the SOC immediately after the fall of
the RS. The shift-out register outputs the same
8-bit data repeatedly until the data transfer start by
the next RS since it is a circulating shift register.

® Memory read/write cycle

If the CE fell when the CS level is “H” (chip
selection), the memory read cycle or the memory
write cycle starts. The read operation and the
write operation are selected by the WE. Namely
when the WE level is “H”, the read cycle is
selected, and when “L”, the write cycle is selected.
The address of the memory cell to be selected is
fetched at the fall edge of the CE.

In the read cycle, the RS clock input is disabled
until the memory cell data read is completed. (torp)
The read data transferred to the shift-out register
is sequentially output by the rise of the SOC clock
when the OF level is “L”.

The write cycle starts at the later fall of either the
WE or the CE. Therefroe, the data transfer to the

I/O controller by the WS clock must be completed
(to be set by tsws) before the write cycle starts. It
is also necessary to secure the time space of twm
to be left before the next rise of the WS clock.

& Read modify write cycle

It is necessary to wait for the fall of the RS and the
WE in the same CE cycle for execution of the read
modify write to the memory cell of the same
address. The address of the memory cell to be
selected for that purpose is latched at the fall of
the CE.

e CE only refresh cycle

The CE only refresh and the RFSH refresh are
available in MN4700, and the refresh cycle time is
512 cycles/2ms. In the CE only refresh cycle, one
row address is selected from among the 512 row
addresses specified by the lower 9 bits (A0~A8) of
the concerning address, and the data of 2048 bits
per 1 row is amplified by the sensor amplifier and
rewritten into the memory cell. In other words, all
the row addresses 1~511 specified by the lower 9
bits are supposed to the selected within 2ms. So,
some systems of the display memory and others in
which the address is always incremented or
decremented for the memory may not require new
refresh cycle insertion. It is possible, on the other
hand, to execute the CE only refresh even if the
CS level is “L” (non-selection).

¢ RFSH refresh cycle

In the RFSH refresh cycle, the internal refresh is
executed by the RFSH clock while the CE is kept
in the “H” level state. This refresh cycle starts at
the fall of the RFSH clock. The RFSH refresh
requires no extra address input since MN4700 is
internally equipped with an address counter. The
address counter is counted up per RFSH pulse
input, and all the memory cells are refreshed in 512
cycles so long as the RFSH clock is repeatedly
input 512 times within 2ms.

— 53—
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Video Memories MN4700, MN4700K, MN4700F

M Timing Charts
e Memory read cycle
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® Memory write cycle
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& Memory read modify cycle
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Video Memories

MN4700, MN4700K, MN4700F

B Timing Charts (Cont.)
o CE only refresh cycle

Vie

Vi __./

ter

—
Vin

*512 cycles/2ms

e RFSH refresh cycle

Vin 3

ViL
t—-—tCSR——

Don’t Care

tFR

\4
e/

*512 cycles/2ms

e Shift-in cycle
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Video Memories

MN4700, MN4700K, MN4700F

W Relation of Input Data and Output
Data

The input data is fetched through the input pins of
DIO~DI4 by the shift-in clock (SIC) sequentially
from DI1, and after completion of the & shift-in
clock input, the fetched data is arrayed in the
shift-in register as shown in the sketch below. The
data is written in the 8-bit parallel format during
the memory write cycle.

The output data, on the other hand, is read in the

(Conceptual Diagram)
Input data (DI1~DI4)

memory read cycle, and transferred to the shift-out
register in the 8-bit parallel form by the RS. At
that time, the transferred data is arrayed as shown
in the sketch below, and output through the output
pins of DO1~DO04 sequentially from D1 by the
shift-out clock (SOC) in the same order as of their
input.

0 0 T T 0 I A

Shift-in clock (SIC)

B

L

DI1~DI4 —e-

1 2 3 4 6 7 8
Shift-in register
D8 D7 D6 Ds D4 D3 D2 D1
(Data list after 8-clock transfer)
Shift-out register
D8 D7 D6 D5 D4 D3 D2 D1 I = D01~D04
CK
(Data list before transfer)
Shift-out clock (SOC) 3eC

b

1 2 3 4 5 6 7 8
X7D1 XDZXD3 ‘ D4 XDS kD6XD7—LD8

Output data (DO1~DO4)

W Explanation of Data
Timing

MN4700 has a shift-in register and a shift-out
register independent of each other. So, the data
input and the data output by different clocks are
possible as is clear from the examples shown in
Fig. 1~Fig. 3 on the following pages.

In the example shown in Fig. 1, the random write
and the random read are repeated per 1 cycle of
the CE. Eight shift-in cycles and shift-out cycles
are executed in two cycles of the SE.

In the example shown in Fig. 2, the data transfer

Input/Output

from the memory to the shift-out register is
executed twice and the data transfer from the
shift-in register to the memory once in one CE
cycle. Namaly, 38 shift-in cycles and 16 shift-out
cycles are covered by 4 cycles of the OE.

In the example shown in Fig. 3, the read modify
write cycle is repeated in one of the two CE cycles
and the read cycle is repeated in the other one of
the CE cycles. In other words, two cycles of the
CE cover 8 shift-in cycles and 16 shift-out cycles.

Panasonic
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Video Memories MN4700, MN4700K, MN4700F

B Explanation of Data Input/Output Timing (Cont.)
® Random read/write (Fig. 1)

(AW1) (AR2)

(ARY)
Read cycle Write cycle Read cycle

Transfer form memory

RS
Transfer to memory

WE
Transfer to I/O controller

(AW2)  (AW2) AW?2)

(AW1) (AW1) (AW1)

Don’t Care

po1~DO4 D6 ) D7 X D8 X DI X D2 X D3 X D¢ X D5_A D6

(ARD) (ARD) (ARD) (ARD) (ARI)

(ARO) (ARO) (ARO) (ARI)

® Random access write and random access double speed read (Fig. 2)
(AR2) (AW2)

(AW1) (AR1)
Write cycle Read cycle

No peration

(ARO)
Read cycle

Transfer from memory

RS
Transfer to memory
W X

Transfer to I/O controller

WS
SIC
DIi~DI4
50C
Don’t Care
DO1~D04
(ARD) (ARD)  (ARO)  (ARO)  (ARD) (AR1)  (AR1)  (ARl)  (AR2)
(AR0)  (ARO)  (ARO) (AR0)  (AR1)  (AR1)  (ARl)  (ARD)
Panasonic
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Video Memories MN4700, MN4700K, MN4700F

M Explanation of Data Input/Output Timing (Cont.)
e Read modify write and random access double speed read (Fig. 3)

(A.RWI)‘ (AR2) (ARW3)
Read modify write cycle Read cycle

w1\ [T\ T

Transfer from memory Transfer from memory
RS
Transfer to memory
WE
Transfer to I/0 conteroller

ws

SIC

DIL 'I : Am:p

(ARW1) (ARWS3) (ARW3) (ARW3

SOC

DO1

(ARO) (ARO)  (ARO) (ARWI1) (ARW1) (ARW1) (ARW1) (AR2) (AR2)
(AR0)  (AR0) (ARW1) (ARWI1) (ARW1) (ARW1) (AR2) (AR2)

Don’t Care
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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