MITSUBISHI <DIGITAL ASSP>

M66300P/FP

PARALLEL-IN SERIAL-QUT DATA BUFFER WITH FIFO

DESCRIPTION

The M6G300P/FP is a CMOS-type large-scale integrated
circuit with B3-byte FIFQ (First-In First-Out Memory). Gom-
mands or data up to 63 bytes can be stored in directly from
the 8.hit bus. The data stored in the FIFO can be output as
serial data on command and, when outpui ends, an inter-
rupt request signal is output. Having 2-bit output (OE,
LATCH) which can be sel/reset by the command, Mé&6300
can be connected to peripheral circuits that have a serial
latch structure.

FEATURES
® Generail-purpese 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
|0|_=24IT'IA, |QH=_24mA
{lgL=4mA, lon="-4mA for INT)
® TTL compatible inputs
V=08V max, V\3,=2.0V min
® Schmitt input { RESET)
Hysteresis 0.8V typ

PIN CONFIGURATION (TOP VIEW)
. Y
WRITE
npyr WH "’E E Veo
Oy -+ E 18] o GQUMAND/DATA
o ~[] o5 G
b, —[4] = [17] - RESET ReseT vpur
o __
DA BUS Dy — E @ El —~NT  RLGUEST buTPUT
[=] J—
o5 3 [Fo gymyovn
s—~[7] v [+ LATCH Laten oureur
Ds — E [13] - SEATA SHIFT DATA OUTPUT
Dy~ 8 12| — sC SHIFT CLOGK
! E E SeLk BlRR
GND E E —¢ GLOCK INPUT
Outline 20P4
20P2-C (20P2N-A)
APPLICATION

General digital eguipment for industrial and home use,
panel display controllers, and eraser unit controller for
copying machine.
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FUNCTION

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

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

Command 2 seis the M66300 to write mode. The CPU is
capable of writing 8-bit parallel data (C/D==0) of up ta 63
bytes into the internal memery {(FIFO) of the M86300.
Command 3 sets the MS6300 to serial outpul mode. Al

Table 1 Function table

data written in the internal mamory (FIFQ) is output as sa-
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/resels the two con-
trol ports {LATCH, OE).

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

g | Inputs . Outputs
£ Contret inputs "Data inputs I N Resmark
§| % s G/D|WR|D7|D6 |05 D4 [D3 D2 D1 |og| " M M OF U
— 0 XX IR x| X [T x| x| X0 ¢ 1|10 e
=LV X IR [ X PR TR [ % XK [ X | % [*1 %1% 1[%2]| %2 | Memory contents not changed
Pjofr oo lololx x|x|[x[o o 1{1 [0 s '
Vo e [ J F0 o c | | 10 1 dision o ¢ _
1 1 0 1.0 i 0| o 1 1 0 | 174 division of ¢ | V'a“d when D s
ENICERER (0 0 1 [ 1 70 [imovisonarg | e
] o 1 1 0 o 0 0 1 1 Q| 1/16 division of ¢
, VAo | X X[ x|Jo | x[x[olelol1 11 0o waeE MODE seting WRITE
Lo LE XX X X X R X | x0[0]1 1 0 | WRITE operation MODE
1 £l o | x| x| >xj0 | >x|= |1 l®xz|lx4]1 1 | O [ SERIAL QUT MODE setting
3 #5100 X ) [ X | K[ x| X% [ X [ X | % |#31%47 1 1 0 SERiALouT SERL OUT
) 5 X X | XXX | X ix|®x X[ x| 0|0 01 |0 |SERAOUTen MODE
4 O 114 |0 | X | x|[xXx]|1'pDZ2p1|x|0o 0. 1 |b2 || set/reset the BE and LATGH, cance! INT
Note 11 * 1 ! The same operation as %3 and * 4 in the SERIAL QUT morde. The output is not changed in other modes

#* 2 ! The output is not chaged

* 3 [ The 4 division pulse, which is set by command 1 is output on WR rise

* 4 1SDATA (n} is output on SCLK fall (n—1}.
* 5 T Indicates 1 when WR is 0. Don't care when WR is 1,
X I Don't care




MITSUBISHI <DIGITAL ASSP)

M66300P/FP

PARALLEL-IN SERIAL-OUT DATA BUFFER WITH FIFO

BASIC OPERATION

Reset
Fig. 1 shows the basic operation flowchart. On the C/D sig-
nal, data inputs Dg~ D7 are switchE.Ld among four commands
and 8-bit parallet data. When C/D is 1, the command is =
. il C/D=1 Command 1 store
stored on the rise of WR.

First, command 1 is stored. Command 1 sets the division l

ratio tor clock input ¢ as 5 divisions of 1, 1/2, 1/4, 1/8 and - t

1/16. (The default division is 1.) Dhvision ratia sefiing
Then command 2 is stored. When command 2 is stored, 8-
bit parallel data is written into the internal memary (FIFQ}, . !
up to 63 bytes on the write cycle of the CPLU. C/D=1 Command 2 store
When the write operation ends, command 3 is stored, and

ft

all data written in the internal memory is output as serial .
data (SDATA), starling with the LSB, in sync with the shift G/D=0 Write operation
clack [SCLK output), which Is set by command 1. | write cysle/byte
The SDATA changes on the fall of SCLK, If data output NO ;
ends, an interrupt request is output o the CPU. — —1
INT is canceled by command 4 ot by command 2 and 3. fRepeat output - MAX 62 Byte)
The command 4 sets/resets two control ports {LATGH, DE) e
as well as canceling INT, C/0=1 Command 3 store
it 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 CUTPUT
YES
interrupt request ont
e — ey
l
G/D=1 Command 4 store |
|
I
; ) I
{Cancel interrunt request) |
lalch output |
. : |
M |
c/o=t Comrmand 4 slora |
I |
¥ :
|mer|-upt GE autput |
from I
others { |
c/D=i Command 4 store I
|
| 1 |
] — I
Cancel Jateh, GE !
—__
Repeat data
YES autput?
NO

Flg.1 Flowchart (Basic operation)

MITSUBISHI
ELECTRIC



MITSUBISHI {DIGITAL ASSP)

M66300P/FP

PARAL.LEL-IN SERIAL-QUT DATA BUFFER WITH FIFO

PIN DESCRIPTION
® BESET {Reset input)
When this is low-level, it clears the command and shiit reg-
ister and initializes the address of the internal memory
{FIFQ).
* ¢ (Clock input)
When the frequency of clock input ¢is fn, the frequency 1
of shift clock output SCLK is given by the following equa-
tion.

f={1/n) - f5 (n=1,2 4,8, 16)
® (S (chip select input)
When this is low-level, communication between the
ME6300 and the CPU becomes possible. When this is high-
level, data from the CPU is ignored. However, data in the
intemal memory is maintained. In the serial output mode,
data output operation coniinues 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 medes, 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 low-
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
memary. This input generates the serial data start signat,
cancels INT, and sets the 2-bit sortral ports ( LATCH, OE}.
® SCLK (Shift clock output}
The clock frequency is determined by Dg~D, when D; is 1,
as shown in Table 2 and Fig. 2. Clack output starts on WR
rise of command 3.
® SDATA (Shift data output)
All data written in the internal memory are oulput as serial
data in sync with the SCLK.
® INT (Interrupt request nutput}
When output of all data in the internal memory ends, a low-
level signal is outpul.
¢ |ATCH {Latch output)
® OF (Output snable output)
These two outputs are zet/resat by command 4 on WH rise.
The signal was named afier the IC (ex. M6&6310 or
MEBE311) connected in tite next stage, but it can be used
frealy for ather applications,

INSTRUCTION SET

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

from the CPL.

1) Command 1
Division ratio setting

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

80,5~ C0ys {Note 2}

3) Command 3 0145 (Note 3)
Data outpul mode from the internal memory {FIFQ} is
set,

4) Command 4 08,6~0Fs (Mote 3)
Cancels the INT and sets the two control porls
(LATCH, OE). (Note 4)

Note 2! Lower byte can be O~F.
31 Upper byte can be 1~7.
41 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 D5 is 1, Dy~ [J, are
masked and when Dy is 1, Dg is masked.

Table 2 Division ratio setting

Dy~Tha Division
8 1 # _
TR T
Ag 174 of ¢
B 1/8 of ¢
Chig /16 of ¢

Table 3 OE, LATCH setting

D3~ Dy QF LATCH | INT cancellation
| Bis: 94 v U canceled
| A1g, Bis n 1

Cier Dire ] o
Eig. Fig | 1

S
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!Il Division ratio setting
R Dg * Ds Dy - Division ratio
» when D;=[1] 0 010 4
a |0 1 /2 of ¢
o 1 O | 1ol
1 ¢ 1 1 /8ol ¢
i Set/Roset LATCH and OE L1 | @ | @ |1/16al¢
mand cancel NT —
D | Dy | OF LATCH
L o _ oo e 6
When Df«l_]j G ! 0 1.
1o [ 0
: HERE 1
; When D,=D,=10]
= Dy Mode selting
. 1 ' 0 WRITE |
[Dr D [Ds Py Dy Do Dy ] Do | 1 | SERIAL OUT

Fig. 2 Instruction set

EXAMPLE OF TIME CHART

Division ::g;z Serial output INT cancellation, LATCH
setting . setting Write operation mode setting Serial oulput (Note 5) and OF setting

! \ T g +

Initiatize
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by XX X
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Note 5 Always maintain WR at high-level when G5 1s low-laval.

B.=Byte, b.=hit

# need not be the GPU 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 ¢ 1s
regarded as the waveform divided.

2B~
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ABSOLUTE MAXIMUM RATINGS

Symbo! Paramatar Conditions Ratings Unit
Voo ‘Supply valtage B ' —0.5~+7 v
v, In;u? valtage —0. 5~+VCC;-{“[.1. 5 v
Vo Culput voltage T =0 5~+V¢G‘+U. 5 v
Py Pawer dissipation ) T - e 500 mwy
“Tstg Storage lemperature ) | —05 ~—+150 C
RECOMMENDED OPERATING CONDITIONS (Ta——10~-75C}
Symbol Parameler Conditions - Limits Unit
Min Typ Max
B \Zr_- Vsiupply vollage ) 4.5 5 55 A
GND Supply; vollage B 0 o o Vii
Vi Input vohage T 0 Vcc” i V T
;v’o : Output voltage B - o] VN— v
VﬁTop-r | Operating lemperature range - —10 : 7% C
ELECTRICAL CHARACTERISTICS (Ty=—10~+475C, Veo= 5 V£i0%, GND=0V;
Symbol l Parameter Test conditions Limits 7 —  Unit
Min Typ ! Max
Yin High-level inp_u_f_u_qliage - {nputs other than RESET 2 e V— —
VL Low-level inpul voltage 0.R v
Vg Positive input threshald voitage 24 '
Voo Negalive input threshatd voltage R/ESET 0.6 v
. Vig—Vi— | Hysteresis wictn 7 o2 o8 7“77 v
) INT lop=--4ma "V 01
Von Righ-level output voltage Output pin ather than INT low= -2dma ‘IC"_C'ED'_\EG_{—_O. 1) v
) Tine loe=A4ma | LT
Voo Low-level output voltage T’Jﬂ(put pin D'rher t_"na_nl_ﬁrl’__ - .lﬂg _Eﬂm;\ ***** — ; 0.53 v
I_(—(— Supply current 7 Vi=Vcc ar GND ' 20 50 i mA
i Highrlevel-i-ﬁpu[gurrent B Vi=Veg o 7+71 aA
T Low-level input current o _....‘ .V,f“q_\l_ ) ! —1 A
G, Input capacitance ; 5 16 | pF

Note 21 The current flowing into the IC is positive (no sign).
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TIMING

REQUIREMENTS (Ta=--10--+75C, Vgo= 5 v£10%, GND=10V)

Symbal Parameter Test conditions Lirmits Unit
Min Tyo Max
| twig | Clock pulse width &0 o . ns "
twivis Write pulse width 700 ns
tywirs Resal pulse width 100 T ns
toustm—w) Data setup time before write T SD ns
thive--p) Data hold tima _a}tarwﬁta T T ___:? “0 ns
.t;l-m—_ﬁ;—mss selup lime berorér\nrfrlle - o ns
1};?\,7“) Address hold time af?e; wite __-—_ L o ns
trecim Write recovery tme . P00 ns
 trectinT—in : Write recaovary tme after INT 100 | ns
'rec(ﬁ.—-W) " Write recovery lime after reset ] 100 ns .
Note 101 Increase of the Input rise time {t} and fall time {t) of clock input ¢ may cause misoperation.
tr, i * These are recommended to be 20ns or less.
SWITCHING CHARACTERISTICS (Ta=—i0-~+75C, Voo=5V+10%)
Lirnits !
Symbol Parameter Test conditions T Unit
) Min Typ Max
tote: Clook Cyole | 100
leuntw—if) | Propagation time belween wiite and INT 30
teut tR-THT) Prépnagaﬂtlon thne between RESET and ﬁﬁ ) o Cu= SpF 20
e B2 Propagation time between write and OE i 20 100
pHLI-- B8} i i 25 100
BT Propagation Hme between write and LATCH : 1 29——1i ne
lpHLt—ca3 ] 25 100 ns
tenw—scy | Prapagation time botween write and SCLK 1 1T - 2ATHIN ns
| towie-sey | Propagalion time be'twee;;i and SCLK o 1 Cy = 150pF .- 35 100 ns
tLeig —co) | Propagation time between # and SDATA i e e 30 100 )ns
truLip —5m0 . ! 30 100 ns
1PHL. §—i1iT Propagatién time between ¢ and INT ! 30 100 ns
toisna—Ges | Propagation time between RESET and OF o 20 1100 ‘ns
emiioist | Propagation time between RESET and LATGH 25 1 100 ns
tron Low-to high-isvel output transition time v e 500 1 10 __és__ns,_
timL High-to low-level output transition time [INT) - P 6 25 ns
7':-;:””, | .l__-éw-lu Iligtw—level:utput ransiticn time . - 10 i 25 s
(SCLK, SDATA, OF, LATCH) ) C.=50pF . N |
High-to low-level oulput transition time r : ! !
[STTS e ‘ 7 25 ns
(SCLK, SDATA, OE, LATCH) ! i
Note t1: T=(1/¢ (g}, X {1/division ratio}ns

121 AC test waveform
input pulse lavel 0--3v
Input pulse rise fime  fins
Input puise fall time  Ghs
Refzerence voltage
Input voltage 1.3V
Output voltage 1.3V
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TIMING DIAGRAM Note 14 0 Qutput when command 3 is set
bt g Note 151 Qutput when command 4 is set
Instruction set 1~4 !

¢ (Note 13) }_) _i \
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Note 13 © The timing diagram when division ratio is set (1/2, 1/4, 1/8,
1716} is regarded as the waveform as divided by 4. There
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TYPICAL CHARACTERISTICS (24mA QUTPUT PIN)
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