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M66300P/FP

PARALLEL-IN SERIAL-OUT DATA BUFFER WITH FIFO

DESCRIPTION

The M66300P/FP is a CMOS-type large-scale integrated
circuit with 63-byte FIFO (First-In First-Out Memory). Com-
mands or data up to 63 bytes can be stored in directly from
the 8-bit bus. The data stored in the FIFO can be output as
serial data on command and, when output ends, an inter-
rupt request signal is output. Having 2-bit output (OE,
LATCH) which can be set/reset by the command, M66300
can be connected to peripheral circuits that have a serial
latch structure.

FEATURES

® General-purpose 8-bit CPU bus compatible
Built-in 63-byte FIFO

High-speed output (10Mbps)

Direct connection to LED array driver such as M66310
or M66311

Low-noise, high-output circuit

lo,=24mA, lop=-—24mA

(loy=4mA, Ioy=—4mA for INT)

TTL compatible inputs

V,L=0.8V max, V,3;=2.0V min

Schmitt input (RESET)

Hysteresis 0.8V typ

PIN CONFIGURATION (TOP VIEW)
WRITE g \/
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Outline 20P4
20P2-C (20P2N-A)
APPLICATION

General digital equipment for industrial and home use,
panel display controllers, and eraser unit controller for
copying machine.
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PARALLEL-IN SERIAL-OUT DATA BUFFER WITH FIFO

FUNCTION

The information on data bus Dy~D; is considered as com-
mands when C/D=1, and as data when C/D=0. There are
four kinds of commands.

Command 1. sets division ratio for clock input ¢ and outputs
as shift clock SCLK.

Command 2 sets the M66300 to write mode. The CPU is
capable of writing 8-bit parallel data (C/D==0) of up to 63
bytes into the internal memory (FIFO) of the M66300.
Command 3 sets the M66300 to serial output mode. All

data written in the internal memory (FIFQ) is output as se-
rial data starting with the LSB, in sync with the clock, which
is set by command 1.

When output ends, the interrupt request INT is output to the
CPU.

Command 4 cancels the INT and sets/resets the two con-
trol ports (LATCH, OE).

If command 3 is executed immediately after command 4,
the same data is output again.

Table 1 Function table
(‘% Inputs Outputs |
E Controt inputs Data inputs sk |soaa| w7 | OF | iatow Remark
6| R|CS|C/D/WR|D7|D6|D5|D4 D3 |[D2|D1 DO ’
— 1 0 XX | X | X | X | X| X|X|X|X]|Xx 0 o] 1 1 0 | initialize
— 11 1 X X X X X X x X X X | %1 %1 /%1% 2]|% 2| Memory contents not changed
1 0 1 £ 1 0 0 0 X | X | X | X 0 0 1 1 0 |¢
1 0 0 1 ) 0 0 1 1 0 1/2 division of ¢ .
1 1 ol 10 0 [0 [T 170 [1/adusionotg | /2id when Dy is
BIERERE 0 | 0 [ 1 [ 1 70 [1/advsionog | Mah-level
] 1 1 0 0 0 0 1 1 O | 1/16 division of ¢ N
) 1 Flo|X|{xIxX]o|x|x]|o 0 0 1 1 0 | WRITE MODE setting | WRITE
L L0 1 F I X iIX | X | X|X|X|x|x]o0 0 1 1 0 | WRITE operation MODE
1 EY 0 X X X 0 X X 1 * 3 | % 4 1 1 0 SERIAL QUT MODE setting SERL OUT
3 5] X I X X XX | XX | X | X | X %3%x4]1 1 0 | SERIAL OUT !
| ¥5) X | X | X | X | X! X | X | X|Xx X 0 o] 0 1 0 | SERIAL OUT end MODE
4 0 1 £ 10| X | X! X 1 iD2|D1| X |0 0 1 ID2|D1 [ setreset the GE and LATCH, cancel INT
Note 1 % 1 I The same operation as %3 and * 4 in the SERIAL OUT mode. The output is not changed in other modes.

* 2 I The output is not chaged

* 3 [ The ¢ division pulse, which is set by command 1 is output on WR rise

* 4 : SDATA (n) is output on SCLK fall (n—1).
* 5 ! lIndicates 1 when WRis 0. Don't care when WR is 1,
X I Don't care
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BASIC OPERATION

__ Reset
Fig. 1 shows the basic operation flowchart. On the C/D sig-
nal, data inputs Dg~D; are switched among four commands
and 8-bit parallel data. When C/D is 1, the command is —
. i C/D=1 Command 1 store
stored on the rise of WR.

First, command 1 is stored. Command 1 sets the division
ratio for clock input ¢ as 5 divisions of 1, 1/2, 1/4, 1/8 and
1/16. (The default division is 1.)

Then command 2 is stored. When command 2 is stored, 8-
bit parailel data is written into the internal memory (FIFQ), _
up to 63 bytes on the write cycle of the CPU. /b=t Command 2 store
When the write operation ends, command 3 is stored, and
all data written in the internal memory is output as serial
data (SDATA), starting with the LSB, in sync with the shift ¢/D=0 Write operation
clock (SCLK output), which is set by command 1. | write oycle/byte
The SDATA changes on the fail of SCLK. If data output
ends, an interrupt request is output to the CPU.

Division ratio setting

NO

(MAX : 63 Byte)

INT is canceled by command 4 or by command 2 and 3. Repeat output e
The command 4 sets/resets two control ports (LATCH, OE) N
as well as canceling INT. /D=1 Command 3 store

if command 3 is executed without executing command 2 af-
ter Command 4, the same data is output again. If the repeat
output is not required, return to command 2. SERIAL OUTPUT

YES

Interrupt request out

<~ T T T T

C/D=1 Command 4 store

(Cancel interrupt request)
latch output

o
c/D=1 Command 4 store
Interrupt OE output
from
othersl .

C/D=1 Command 4 store

Cancel latch, OE

Repeat data
output?

YES

NO

Fig. 1 Flowchart (Basic operation)
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PIN DESCRIPTION
® RESET (Reset input)
When this is low-level, it clears the command and shift reg-
ister and initializes the address of the internal memory
(FIFO).
® ¢ (Clock input)
When the frequency of clock input ¢is fo, the frequency f
of shift clock output SCLK is given by the following equa-
tion.

f=(1/n) - i (n=1,2,4,8, 16)
® CS (chip select input)
When this is low-level, communication between the
M66300 and the CPU becomes possible. When this is high-
level, data from the CPU is ignored. However, data in the
internal memory is maintained. In the serial output mode,
data output operation continues and, as soon as it ends, an
interrupt request instruction INT is output. (INT can be can-
celed only when CS is low-level.) In other modes, output is
maintained as it is.
® C/D (Command/data input)
The information on Dy~ D5 is regarded as commands when
this is high-level and is regarded as data when this is fow-
level.
® WR (Write input)
On WR rise, a command from the CPU is written into the
command register and data is written into the internal
memory. This input generates the serial data start signal,
cancels INT, and sets the 2-bit controf ports (LATCH, OE).
® SCLK (Shift clock output)
The clock frequency is determined by Dg~D4 when D; is 1,
as shown in Table 2 and Fig. 2. Clock output starts on WR
rise of command 3.
® SDATA (Shift data output)
All data written in the internal memory are output as serial
data in sync with the SCLK.
® INT (Interrupt request output)
When output of all data in the internal memory ends, a low-
level signal is output.
© LATCH (Latch output)
® OE (Output enable output)
These two outputs are set/reset by command 4 on WR rise.
The signal was named after the IC (ex. M66310 or
M66311) connected in the next stage, but it can be used
freely for other applications.

INSTRUCTION SET

Four commands can be set by the 8-bit command words

from the CPU.

1) Command 1
Division ratio setting

2) Command 2 0045 (Note 3)
Write mode from the CPU to the internal memory is
set.

80,5~C0;4 (Note 2)

3) Command 3 01,5 (Note 3)
Data output mode from the internal memory (FIFQ) is
set.

4) Command 4 08s~0Fs (Note 3)
Cancels the INT and sets the two control ports
(LATCH, OE). (Note 4)

Note 2 . Lower byte can be 0~F.
3. Upper byte can be 1~7.
4 . INT can also be canceled by command 2 or
3.
Fig. 2 shows the method for determining the command
word for the instruction set. When D; is 1, Dy~ Dy are
masked and when Dj is 1, Dy is masked.

Table 2 Division ratio setting

Dy~Dy Division
815 [4

96 1/2 ot ¢

Avs 1/4 of

Big 1/8 of ¢

Cie 1/16 of ¢

Table 3 OE, LATCH setting

Da~Dqg OE LATCH INT cancellation
816, 91 ¢] 0 canceled
%A161 Bie 0 1
Cigy Dis 1 g
Eis, Fis 1 1
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J‘E Division ratio setting
Ds Ds Dy Division ratio
When D,={1] 0 lofo]¢
0 0 1 1/2 of ¢
0 1 0 |[1/40f ¢
0 1 1 1/8 of ¢
Set/Reset LATCH and OF | O | O | 1/160f¢
mand cancel INT _

D, Dy OE LATCH
0 0 0 0

When Dy=[1] 0110 !
1 0 1 0
1 1 1 1

When D,=Dy={0]
Do Mode setting
: 0 WRITE
[Dr [ Ds [Ds [ Da [ Ds [ D2 [ D) [ Dy | 1 SERIAL OUT
Fig. 2 Instruction set
EXAMPLE OF TIME CHART
Diisi ‘r’nV(’)'éz Serial output iNT cancellation, LATCH
Initialize . vision Write operation mode setting Serial output (Note 5) and OE setting

ietﬁng . settingL

B

oo, — X X X X
(8X)15 (00),6 (AQ)1s (XX)is  (85)1s (01)is  1b. 2b. 3b. 4b. 5b. (NOte 6) - rmvror nx8b. (0F)is  (08)ss (O0D)ss
10000101
SCLK 55
SDATA (. I I r_]—_-_f_ e I l

U

LATCH {( 4% I I
{0
7T

)T
{(

o | -
e 11,

N )7 ) I

Note 5 Always maintain WR at high-levei when CS is low-level.

B.=Byte, b.=bit o

# need not be the CPU signal. {¢ and WR need not be synchronous.)

¢ indicates the. value when division ratio is set 1. If the division ratio is other than 1, a similar time chart is oblained if ¢ is
regarded as the waveform divided.

@®x N o
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PARALLEL-IN SERIAL-OUT DATA BUFFER WITH FIFO

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Veeo Supply voltage —0.56~-47 \%
v, Input voltage ~0.5~4+Vsc+0.5 \a
Vo Output voltage —0.5~+Vesc+0.5 \Y
Pd Power dissipation B 500 mw
Tstg Storage temperature —65 ~—+150 T

RECOMMENDED OPERATING CONDITIONS (Ta=—10~-+75¢)
Symbol Parameter Conditions Limits Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \
GND Supply voltage 0 \
vV, Input voltage 0 Vee v
Vo Output voltage i 0 Vee \%
Topr Operating temperature range B ~10 75 C
ELECTRICAL CHARACTERISTICS (Ta=—10~+75C, Voc=5 V£10%, GND=0V)
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max

Vin High-1evel input voltage Inputs other than RESET 2 \
Vo Low-level input voltage 0.8 \
Vg Positive input threshold voltage 2.4 v
Vo Negative input threshold voltage RESET 0.6 v
V14.—Vi_ | Hysteresis width 0.2 0.8 v

) iNT low="" 4 mA Vee—0.30
Von High-level output voltage Output pin other than INT loy=—24mA Voo =0.80 Vee—0.40 v
INT lou= 4 mA
VoL Low-level output voltage - = 0.53 v
Qutput pin other than INT lot=24mA

lcc Supply current Vi=V¢c or GND 20 50 mA
M High-level input current Vi=Vee _ ] +1 LA
e Low-leve! input current V=0V —1 A
C, Input capacitance 5 10 pF

Note 81 The current flowing into the IC is positive (no sign).
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PARALLEL-IN SERIAL-OUT
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TIMING REQUIREMENTS (Ta=-10~+75T, Vge= 5 V£10%, GND=0V)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
twis Clock pulse width 50 ns
twiw) Write pulse width 100 ns
tw(r) Reset pulse width 100 ns
tsuto—w) Data setup time before write B 50 ns
thiw-p) Data hold time after write 0 ns
tsua—w) Address setup time before write 0 ns
| thiv-a Address hold time after write 0 ns
trec(@) Write recovery time 100 ns
trec(nT—w) | Write recovery time after INT 100 ns
trec(R-w) Write recovery time after reset 100 ns
Note 10 © Increase of the input rise time (t,) and tall time (tf) of clock input ¢ may cause misoperation.
ty, t; - These are recommended to be 20ns or less.
SWITCHING CHARACTERISTICS (Ta=—i10~+75¢, Vo= 5V£10%)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
to(p) Clock Cycle 100 ns
teun(W-TaT) | Propagation time between write and INT o= S00F 30 100 ns
toi (A7) | Propagation time between RESET and INT - e 20 100 ns
tor H(W—BF e 20 100 ns
PLH(W—OF) Propagation time between write and OE
tPHL(W-0F) 25 100 ns
tpLu(W— 20 100 ns
PLEW=LA) Propagation time between write and LATCH
tonLiw—La) 25 100 ns
teLniw—sc) | Propagation time between write and SCLK 1 XT - 2XT+100 ns
teLnig—sc) | Propagation time between ¢ and SCLK CL=150pF 35 100 ns
t - 30 100 ns
PL{2=50) Propagation time between ¢ and SDATA T P
tpHL(s—sD) 30 100 ns
teui(s—inT) | Propagation time between ¢ and INT 30 100 ns
tpLi(i—BE) | Propagation time between RESET and OF 20 100 ns
lpnL(R—1a) | Propagation time between RESET and LATCH 25 100 ns
trin Low-to high-level output transition time (INT) _ G = 500F 10 25 ns
trae High-to low-level output transition time (INT) - P e 6 25 ns
Low-to high-level output transition time
tren Y v 10 25 ns
(SCLK, SDATA, O, LATCH) ] G, =1500F
High-to low-level output transition time - P
trac — 7 25 ns
(SCLK, SDATA, OE, LATCH)
Note 11 . T=(1/¢(fg)) X (1/division ratio}ns

12 AC test waveform

Input pulse level

0~3v

Input pulse rise time  6ns
Input puise fall time  6ns
Reference voltage

1.3v
1.3v

Input voltage
Output voltage
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TIMING DIAGRAM Note 14 © Output when command 3 is set

twig) Note 15 Output when command 4 is set

my

Instruction set 1~4

# (Note 13) u[—\-_:/ \

«
X X ;
¢/B.C8 «
INPUTS < v
e &
_ t = wiw) thiw—a)
WR SUlA—~wW)

/_tsuo—w) \ thi@-p) «

Do~D> X = 4 7

SCLK teLH(W~5C)
(Note 14) / S’J
| (1 Last
SDATA C"Sﬁsbg%g r‘——*iiyte MSB

toLm(s

—3C)

QUTPUTS < (Note 14) . ;pLH(us—so) ;
Ly PHL($ —SD)
i toLH(W—DE). (W—LA) y
OE, LATCH tou(w-oF), (W-La) M SS
(Note 15)
(¢

— tPLH(W~INT) 4
INT (Note 15) t.—ec,mfm*"—-» . PLHIW=IND) 7I ton(s —in®)

Note 13 © The timing diagram when division ratio is set (1/2, 1/4, 1

FA*\

/8,

1/16) is regarded as the waveform as divided by ¢. There

Timing diagram when RESET are specific ¢ inputs for switching from each ¢ state.
RESET wi _Jf
INPUTS
wh trecti-w) \
-
OE teLn(R—GE) V
QUTPUTS <
LATCH . teHLR—LA) l
INT teLniR—NT) v
\ /

WR recovery time other then data reading

INPUT WR
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TYPICAL

CHARACTERISTICS (24mA OUTPUT PIN)
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