MITSUBISHI(MICMPTR/MIPRC)

MSL8284AP
_ T-52-\19
CLOCK GENERATOR AND DRIVER

DESCRIPTION
The M5L8284AP is a clock generator and driver for use with
the MELPS 86, 88 processars.
It has a synchronous delay circuit and synchronous con-
~trol circuit capable of controlling two Multibus (Intel
trademark) circuits.

FEATURES

& Crystal controlled stable output frequency

@ Capable of synchronous cperation with other
M5LB284APs

® External frequency input 7

® A power-on reset by means of an external capacitor and
resistor

APPLICATION
Clock driver and generators and driver for MELPS 86, 88

FUNCTION |
The MS5L8284AP is a clock generator/driver for the MELPS
86, 88 microprocessors. )

The chip contains a crystal controlled oscillator, a di-
vided-by-3 counter, a peripheral clock output provided di-
vided-by-2 counter, a reset circult and ready circuit to en-
sure synchronization to the CLK signal,

The reset input rﬁ_E_é is used to generate the reset output
RESET as the CPU reset synched to the CLK signal. A
Schmitt trigger is used at the input side,

Thus, a reset signal can be output at power on by con-
necting a capacitor and resistor to the RES input.
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The frequency/crystal selection input F/C can be used to
select the crystal oscillator circuit output or an external clock
input as the input for the divide-by-three counter. -

By using these pins, the M5L8284AP output can be used
to drive muitiple M5L8284AP devices.

‘The clock synchronization input CSYNC is used to oper-
ate multiple M5L8284APs in syne.
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PIN DESCRIPTIONS

Input

Input .
Pin Name of Function
output .
RENT Address enable When AENT and AEN2 are set low, RDY] and RDY2 are enabled, respectively. By using these two inputs
—_— i Input separately, the CPU can be used to access two Multibusses. When not used as a multimaster, AEN should
AENZ2 input - ¢ ?
be set to low. These inputs are active low.
ROYI These inputs are connected to the cutput signal Indicating the completion of data reception from a system
' Bus ready input input bus device ov, indicating thal data is valid. RDY! and RDY2 are enabled whan AEN1 and AENZ are low. re-
RDY2 . N S
spectively. These inputs are active high.
This signal is used {o select the synchronization mode of the READY signal generation gircuit, When the
ASYNC Active low input. Input ASYNC signal is set low, the READY signal is generated in two synchronization steps. When the ASYNC
signal is set high, the READY signal is generated in one step.
The state of RDY appears at this cutput in synchronization with the GLK output. This is done to synchronize
the READY output to the MSL8284AP internal clock because the RDY input generation is unrelated to the
READY Ready output Output R P L, ° I . input g unela
CLK signal, This pin is normally connected to the CPU ready input and cleared after the required hold CPU
time has elapsed.
Crystal elemenit These pins are used o connect the crystal. The crystal frequency is 3 times of CPU clock frequency.. The
X1, X2 te:yminals i Input crystal should be In the 12-25MHz range with the series resistance as possible as small. Care should be
taken that these pins are not shorted to ground.
— o When F/C Is sel tow, CLK and PCLK ocutputs are driven from-the crystal oscillator cirguit. When it Is sel
F/C | Clock selaction input Input , .
N high, they are driven from the EFI input.
. Lo When F/C Is set high, CLK and PCLK output signals are driven from this pin. A TTL level rectangular signal
Ex Input
EF1 ternaf clock input P and three times of the CPU Irequency should be used.
This output is connected to the clock inputs of the CPU and the peripheral devices on the local bus. The
oulput waveform Is 1/3 the 1) of the crystal oscillator connected at X; and the signal applied
OLK Glock output Output put wave! /3 the frequency e cry ! s X3 of ignal app
. to the FEl input, and has a duty cycle of 1/3. Since for Vgg=5V, Von—4 SV, this output can be directly drive
the CPU clock input.
PGLK Patipheral ¢clock Out' ut This output provides a clock signal for use vnm peripherai devices. The output waveform is 50% duty cycle
output P TTL level tectangular waveform with a frequency 1/2 that of the clock output.
This output is a TTL level crystal oscillator output. The frequency is the same as that of the crystal con-
(o] scillat t t
SO i Oscl a_‘_x output Ou putr nected at X; and Xz, but care should be taken as the frequency will be unstable if these pins are left open.
ﬁ Reset Input Input This active low Input is used to generate the reset cutput signal for the GPU. The |npu! is a schmitt trigger
) input so that by connecting a capacitor and a resistor, the CPU reset signal can be generated at power on.
RESET Reset oulput ’ Output This pin is conflected lo. the F:Pu_reset input. The signal at this pin is synchronized the RES input with the
CLX signal. This output is active high. )
Clock synchronization When using multiple MSL82B4AP davices, this Input is used as a ¢lock synchronization input. When CSYNG |
CSYNGC yn tnput is high, the internal counter of the M5L8Z84AP is reset and when CSYNL is low, it begins operation. CSYNC

must be synchronized with EFI. See applicaticn notes.




ABSOLUTE MAXIMUM RATINGS:

Symbol Parameter Conditions Ratings Unit
Veo Supply voltage —0.5~7 \';
V) Input voltage —0,5~5.5 v
Vo Output voltage: —0.5~V¢eo v
Topr Operating free-air temperature range 0~75 C
Tstg_ Storage temperalure range —65~150 c
RECOMMENDED OPERATING CONDITIONS (Ta=0~75%C, unless otherwise noted)
Limits
Symbol Parameter Unlt
Min Nom Max
Vcc Supply voltage 4,5 5 5.5 v
CLK Vou=4V
lon High-level output current < 0 —1 mA
-1 Other outputs Vou==2. 4V

loL Low-level output current Vo, =0, 45V 0 5 mA

ELECTRIC CHARACTERISTICS (Ta=0~75T, unless atherwise noted)
' Limits
Symbol Parameter Test conditions Unit
Min Typ Max
v High-level Input voit RES 2.6 \Y;
-favel Input vollage —=

H ¢ P S Other inputs RES 2 7
Vi Low-fevel input voitage _ 0.8 1"
Vr+—Vr— | Hysteresis width RES Vee=5V 0.25 v
Vic Input clamp voitage Vee=4.5V, lic=—5mA —1 v
V, High-level output volt: oLK \'/ 4,5V, 1 ImA v

-level oulput voltage - =4.5V, logy=—
oH ghrievel o 9 "Other outputs CLK « o 2.4
VOL. Low-lavel output voltage Veo=4.5V, lo.=5mA 0.45 \
s High-fevel Input current Veo=5. 5V, V|=5. 25V 50 A
ASYNC —-1.3

e Low-level input current Vee=5.5V, V=0, 45V mA
Gther inputs ASYNG —0.5

lce Supply current Vee=5.5V 162 mA




SWITCHING CHARACTERISTICS (Vco=5VEi0%, Ta=0~75C, unless olherwise noted)

Alternate

Limits
Symbd Parameter Test conditions Unit
symbol Min Tyn _ Max :
Te CLK repetition periéd teroL 7 100 ns
1
TwicLKH) CLK high pulse width torel (Hote5 2.0 zt::::i?:::z '(A;‘;LGL)+2 ns
L TwioLkw) OLK low pulse width toron  |hte52,b) OlLKFraqsBMHz (Ftorar) 16 ns
7 ! CLKFreq=10MHz 53
trLn CLK low-high fransitlon time tonicHz | 1~3.5v 10 ns
traL GLK high-low transition time torzoLs | 3.5~1V 10 ns
TwiecLkny | PCLK high puise width teHPe tere-20 ns
TwircLKL) PCLK low pulse width teLen torc—-20 ns
7 tdiv :EAPEL i:;hg:ll-:ima with (Notel} | tpyice | (Note5e.d) -8 ns
READ a ith (Noteb ¢, d) CLKF;gq=8MHz
tdv resﬁe:t T: (')bli:(ume " ' (NoleZ) tavuon CLKF:::=10MHZ 53 ne
Tomtowcreser) | High-low delay ime from CLK to RESET [ touw 410 ns
Thusterk-rouxy | Low-high delay time from CLK to PGLK [ 22 ns
ToLtoLx-poLk | High-low detay time from GLK to PCLK toupL 22 ns
Tountose-cuxi | Low-high delay time trom OSC to CLK | torcw - —5 22 ns
Touwosccue | High-low delay time from OSG to CLK | tarce 2 35 ns
Ty Output rlse time toLon 0.8~2V (except CLK) 20 ' ns
t Output fall time tonoL 2~0.8V (except CLK) 12 ns

Note 1 : Applies to T2 state time
2 : Applies to T3 and TW state times




TIMING

REQUIREMENTS (Vc¢;=5V £10%, Ta=0~75C, unless otherwise noted)

Alternate

Limits
Symbol Parameter Test conditions Unit
symbol Min Typ Max
fictabmax | Crystal frequency 12 25 MHz
twiern) | EFl high pulse width t_EHEL 90%—90%Vin 13 ns
twierL) | EFl low pulse widih teren 1036—10%Viy 13 ns
Tocery | EFl repstition period (Note 3) terer tever ns
) terent 8

' RDY1 and RDY2 active setup + W—HI aH 35

SUCRDY) | yima with respect to CLK AveL ns
' RDY1 and ADY2 active hold . m_w“; ,

Su{RoY) time with fespect to CLK RIVGH - 3 ns
¢ RDY1 and RDY2 Inactive s 15

SU(RDY) | sotup time with respect to CLK _ F"f’“‘ ns
thene RDY1 and RDY2 hold 0

RGADY) | yime with respect to CLK toLrix ns
' ASYNG satup lime t 50

SULRSYRC) | with respect to GLK AvvoL ns
t ASYNC hold time 0

hcasvic) with respect to CLK toLavx . 0s
: AENT and AENZ selup time X 15

SUCAEN) | with respect to RDY1 and ADY2 AVRIV ns
R AEN1 and AENZ hold 0

heaen) | g with cespect to GLK toLaix ns

GCSYNC setup time
lsutesvia) with respect to EFI bvmen 20 ns
CSYNC hold time
‘h(csvu_c) with respect to EFI tenve 20 ns
twicsvnc) | CSYNC pulse width tyHyL g5 ns

N RES setup time with N

Su(REs) raspact to CLK (Note 4) fiHeoL 85 ns
N HES hold lime with 20

h(RES) respect to CLK (Note 4) taunn ns
tr input rise time tiun 0,3~2v 20 ns
ty Input fail ime i 2~(.8v 12 ns

Note 3 : &=t(Sns max)+EFl + t(5ns max}-+EFI

tsuires) and thres) are theoretically only to guarantee logic in the next clock period




Note 5 :

Test Circuits

.

Veo
(a) (b) %0
o 8 Load ¢ircuit
8 Load circuit 3 CLK
CLK| (Note 6) RENT (Note 6)
% 5 Load circuit
- - oad circuit]
11, 24MHz B3 READY (Note 7)
= ' T 18y, oscl?
2dMHz 23 16 Flt 2
Xa Ri{ Rz PG ]g ov2
Ri Rz L] S 7|FiC
Trigger ] AEN 2
Hesyne — 3SYNG
Ri=R,=51001 =510{)
o 7
Vee
Vee (ad T
(c)
21k
1k{d
; P.G 14 EFt  CLK 8 Lc(,?qdotc"gl)m
13 = 8 Load circuit e
F/C  CLK (Note 6) 13 =
14 §Trigger 3
PG EFI g|AEN T
1 P.G ~1rDY2
CSYNC AEN D
1 5 Load circuit
CSYNC h
READY (Note 7)
T
Note 6 : Load Circuit Note 7 : Load circult
—— V=341V v, =2.08V
J} -
3 RL=5600 R.=33001.
M5LB284AP M5LB284AP i ’
icl.:‘mPF I C,=30pF

CLK pins

Other pins




TIMING DIAGRAM (Reference level=1.5V)
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APPLICATION NOTES
(1) Connecting the crystal

e, oscf2
Xtal (3
1Bly,  oLk|8 Yok
= M5L8284AP _ MELPS 86
L {F/C MELPS 88
——{osvne
77

The crystal frequency should be three times the cycle time
of the 8086, 8088 or 8089, and the crystal should be located
as close to the M5L8284AP as possible.

PRECAUTIONS FOR USE
(1) The oscillator ¢ircuit of the M5L8284AP is designed for
use with the fundamental mode crystal.
It noise is allowed to enter the XTALI, XTAL2 or Vge
pins, the oscillator frequency will be pulled of the paraliel
tesident frequency and the stray capacitance between
XTALl and XTAL2 may cause the circuit to go into re-
laxation oscillation. To prevent this, care should be given
to the following points.
(1) The should be one with a smalil parallel capacitance.
(2) A 0.01 —0.1xF oapacitor should be connected be-
tween Vg and ground. This capacitor should be lo-
cated as close as possible to the IC.

(2) External clock connections

5V

1kf1z —
_‘XZ
ExTERN Fe oLk ek
(XT RNAL QLC:GK EF| ME_LP_S 86
TTL LEVEL 50% ME5LB284AP MELPS 88

DUTY CYCLE)
T}T—] CSYNC

The frequency should be three times the CPU cycle fre-
quency |

(3) Synchronizing using the GSYNC Input -

® When the EFl input is used

Voo (5V)
M74LS74AP  MSL8284AP
EXTERNAL 1kQ2
SYNCHRONIZATION i
NPT (SYNC) o = 11l one
13

EXTERNAL CLOCK —TD>>—17 At | " T o

{EFY) Ay Ao | 4],

1

® When the EF! Input is not used

M5L8284AP
Vec(5V) 17
X1 0SCl
M74LS74AP 5 B o
AT AT
EXTERNAL ' T
SYNCHRONIZATION 0% So) FIC
INPUT (SYNC) T ] —r
Ay Rs

(4) Power-on reset circuit

v
o}
2 R=1k~10k
Aaes
=c
7

Since the MELPS 86, 88 require a reset pulse over 50us
after Vg reaches 4.5V upon power on, the capacitor value
should be determined by the graph shown below. Note that
the time for Vg to reach 4.5V has not been considered, so
that it is necessary fo choose the characteristics vaiue of
capacitance under consideration of the power supply.

Velth=v (l—e%)

v=4.5V
t=;30).“5 )
RES E VC (1) Velt)=1,05V
RES V&IETAG, ( _ ARy
K] T e e ﬁ V|H
(2.6V}
2L
——__ REBV,
1 (1.05v)
5Q4s ()]

CHANGES IN RES INPUT VOLTAGE



APPLICATION EXAMPLES

(1) Use in the maximum mode

Vee

(2) Use In the minimum mode
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* . Option

Required when the number of devices driving the bus increases





