MSL8284AP
_ T-52-19
CLOCK GENERATOR AND DRIVER

NITSUBISHI(NICMPTR/NIPRC)

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

FEATURES

& Crystal controlled stable output frequency

@ Capable of synchronous operation with other
M5LB284APs

® External frequency input

® 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 M5L.B284AP 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 c¢lock output provided di-
vided-by-2 counter, a reset circult and ready circuit to en-
sure synchronization to the CLK signal,

The reset input rﬁE§ 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 ¢an be output at power ¢n by con-
necting a capagcitor 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 circult 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 sync.
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PIN DESCRIPTIONS

Input

Pin Name or Function
output i
AENT Address enable When AENT and AEN2 are set low, RDY! and RDY2 are enabled, respeclively. By using these two inputs
m‘ inoul Input separately. the CPU can be used to access two Multibusses. When not used as a muliimaster, AEN should
P be set to low. These inputs are active low.
ADYI These inputs are ¢onnected to the oulput signal indicating the completion of data reception from a system
RDY2 Bus ready [nput Input bus device or, indicating that data is valid. RDY! and RDY2 are enabled when AEN! and AEN2 are low, re-
spectively. These inputs are active high. -
This signal is used to select the synchronization mode of the READY signal generation circuit. When the
ASYNC Active low input Input ASYNC signal is set low, the READY signal is generated in two synchronization steps. When the ASYNG
signal is set high, the READY signal is generated in one step.
The state of RDY appears at $his cutput In synchronization with the CLK output, This is done to synchronize
the READY output to the MSLB284AP internal clock b se the RDY i ion i lated to the
READY Ready cutput Output : P to i SCau e- R input generation is unrela
CLK signal. This pin is normally connectad to the CPU ready input and cleared after the required hold CPU
fime has elapsed.
Crvstal element These pins are used 1o connect the crystal. The crystal frequency is 3 times of CPU clock frequency.. The
X1, Xz i . ] Input crystal should be In the 12-25MHz range with the serles resistance as possible as smalf. Care should be
terminais i
taken that thesa pins are not shortgd to ground. .
— When F/C Is sel low, CLK and PCLK oulputs dri f th tal illator cir L When it i t
F/C  Glock selection input Input . a ¢ puts are driven from the crystal oscillator cirgui nitis sel
) . high, they are driven from tha EFI input. ]
. L When F/C Is set high, CLK and PCLK output sigrals are driven from this pin. A TTL level rectangular signal
External ¢l Input
EFl nal clock input npu and three times of the CPU Irequency should be used.
This cutput Is connected {o the clock inputs of the GPU and the peripheral devices on the local bus. The
oufput wavetorm Is 1/3 the frequency of the crystal oscillator connected at X; and the signal applied
OLK Clock output Output put wave quency b4 ed at X and Xz o the signal applied |
. - to the FEl input, and has a duty cycle of 1/3, Since for Vco=5V, Von=4. 8V, this output can be directly drive
the CPU clock input.
PCLK Patipheral clock Ouir ut This output provides a clock signal for use wnh peripheral devices. The output waveform is 50% duty cycle
output P TTL level rectangular waveform wiih a frequency 1/2 that of the clock output.
Th L ill -
0sC Osclllator output Output lg output Is a TTL level crystal oscillator output. The Irequemt.y is the same as that of the crystal con
i ) B nectgd at X» and Xz, but care should be taken as the frequency will be unstable lfrthese pins are left open.
'H-E—S Reset Input Input :I'hls active low input is Psad to generate the res_et output signal for the CPU. The inpfnl Is a schmitt trigger
input so thal by connecling a capacitor and a resistor, the CPU reset signal can be generated at power on.
is pin i d to th t. i is pin i i ii ith
RESET Reset oulput Output This pfn is congw.icte o. e (:JPU-reset input. The signal at this pin is synchronized the RES input with the
) _ CLK signal. This output is active high. ) ]
Clock  synchronization When using multipte M5L8284AP devices, this input is used as a clock syachronization input. When CSYNG |
CSYNG inout m ) Input is high, the internal counter of the M5SL8284AP is reset and when CSYNL is low, It begins operation. GSYNC
P must be synchronized with EFL. See application notes.
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ABSOLUTE MAXIMUM RATINGS:

Symbol ' Parameter _ Conditions Ratings. ~ Unit
Veo Supply voltage ' 7 —0,5~7 v
V, input vnllége _ ' —0,5~5.5 v
Vo Output voltage: - 7 ' —0.5~V¢eo v
Topr Operating free-air temperature range ; 0~75 C
Tstg_ Storage temperalure range —65~150 c

RECOMMENDED OPERATING CONDlTIONS (Ta=0~75C, uniess otherwise noted)

Limits
Symbol Parameter Unlt
Min Nom Max
Vee Supply voltage 4,5 5 5.5 v
CLK Voy=4V
lon High-tevel output current - 0 —1 mA
-1 Other outputs Vou==2. 4V
low Low-level output current Vo =0, 45v i 0| 5 mA

ELECTRIC CHARACTERISTICS (Ta=0~75T, unless atherwise noted)

Symbol Paramster Test conditions ~ Hmits Unit
Min Typ Max
RES ] . _ 2,6
ViH High-ievel Input voltage Othor Inputs FES - 2 VV
Vi Low-fevel Inbut voitage ) _ ' 0.8 1"
Vr4—Vr— | Hysteresis width RES Veo=5V 0.25 v
Vic Input clamp voitage Vee=4.5V, lic=—5mA —1 v
Vou High-level output voltage oLK - Vee=4.5V, lon=—1mA 4 v
} Other outpuls CLK 2.4
VOL. Low-level output voltage Veo=4.5V, lov=5mA - 0.45 v
s High-fevel Input cutrent | Veo=5.5V, Vi=5,25V 50 KA
" Low-level Input current ASYNG Vee=5.5V, V=0, 45V —1.3 mA
Gther inputs ASYNG ] _ —0.5
lce Supply current 7 Vee=5.5V 7 162 mA
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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
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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%—H0%Vin 13 ns
twierL) EFl low pulse width teLen 10%6—10%6Vy 13 ns
TC(EF‘I) EFI fepstmﬂﬂ pBI’iOd (Note 3) terer teve+ ns
) terent 8
' RDY1 and RDY2 active setup + W—HI GH 35
SUCRDY) | yme with respect to CLK AveL = ns
' RDY1 and RDY2 active hold . AEVRG=L ) ,
Su{RoY) time with fespect to CLK RIVGH =Low 3 ns
¢ RDY1 and RDY2 Inactive s 3
SU(RDY) | sotup time with respect to CLK _ F‘{VGL 5 ns
thene RDY1 and RDY2 hold 0
RGADY) | yime with respect to CLK toLrix ns
' ASYNG satup lime t 50
SURSTRE) | with respect to CLK AvvoL ns
t ASYNC hold time 0
hcasvic) with respect to CLK toLavx . 08
: AENT and AENZ selup time N
SUCAENY | with respect to RDY! and ADY2 VR 15 ns
R AEN1 and AENZ hold
hiaen time with cespect to CLK toLaix 0 ns
GCSYNC setup time
lsutesvia) with respect to EFI bvmen 20 ns
th GSYNC hold time t 20
‘csv"_c) with respect to EFI EHYL ns
twicsvnc) | CSYNC pulse width tyrve 2tere ns
N RES setup time with N
Su(REs) raspact to CLK (Note 4) fitcL 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
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Note 5 : Test Gircuils

Veo
(a) (b) %0
o : ] Load circuit
8 Load circuit 3 CLK
CLK| (Note 6) RENT (Note 6)
| P 5 Load circuit
= GlIrcukt |-
MY 24MHz &3 READY oad oire
= % T 18y,  oscl?
AMHz T 46 o rl: A
8 'L¥] Po 12 oY2
Ri Rz NENLL| FF S{FiC
Trigger ] AEN 2
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™
. Vee
Vee (8) 1
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[3¢] ku . —
‘ P.G EFl  CLK Lﬁddt:'gl)"l
13 8 Load circuit
FIC  OLK (Note 6) 13} =
14 §Trigger 3
PG EF =
P.G : RDY2
CSYNG e
| 1 5 Load circuit
CSYNC _
T
Note 6 : Load Gircuit _ Note 7 : Load circuit
: —~ V=341V v, =2.08V
! -
- 3 Fu=5500 . R =3300.
M5LB284AP , M5LB284AP . ’
. icﬁmpF I G =30pF
CLK pins Other pins
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TIMING DIAGRAM (Reference level=1.5V)
CLK, RESET Signals
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CLK ' e . / ! / X%
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READY Signal (with synchronous device)

CLK . [ % \ ; —
thiroy) _ . : tsutapv)
_ tsutroy) thtrom) il
RDY 1, 2 ]‘- - o k
. tsucaen) —4 : thiaen -
AENT, 2 X — ' _ F
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ASYNC N S
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www.DataSheet4U.com



APPLICATION NOTES
(1) Connecting the crystal

® When the EFi

input is not used

M5E3284AP
17 12 Vee(5V) 17
X osck= X1 0OSGH
Xial T 6 . l M74LST4AP i 16 X,
9 EE B
Xz CLK CLK EXTERNAL , Lz 7},_:: _CLK
= M5L.8284AP MELPS 86 SYNCHRONIZATION 0So) Soy FIG
— 13 F/C MELPS 88 INPUT {SYNC) T —iT
CSYNC R Re
A ]

The crystal frequency should be three times the cycle time

of the 8086, 8088 or 8089, and the orystal should be located
as close to the M5L8284AP as possible.

PRECAUTIONS FOR USE

(1) The oscillator circuit of the MS5L8284AP is designed for

use with the fundamental mode crystal,

It noise is allowed to enter the XTALl, XTALZ or Vge
pins, the oscillator frequency will be pulled of the paraliel
resident frequency and the stray capacitance between
XTAL1 and XTAL2 may cause the circuit to go into re-
laxation osgillation. To prevent this, care should be given

to the following points.

(1) The should be one with a small parallel capacitance.
(2) A 0.01 —0.1uF capacitor 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

(4) Power-on reset circuit

v
o]

1

> R=1k~10kQ

EXTERNAL GLOCK

(TTL LEVEL 50%
PUTY CYCLE)

14

X

X2

FG  cLkp 19
EF

MSL8284AP

GSYNC

A 1

The frequency should be three times the CPU cycle fre-

quency

(3) Synchronizing using the GSYNG input -

® When the EFI input is used

LK
MELPS 86
MELPS 88
RES VOLTAGE vC (1)
v}
3 ________________
2L

RES

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

—t
Ve(t) =V (1 eﬁé)
V=4,5V
1=50Hs
Ve(t)=1.08v
RC=190X10"%

RES Vi
(1.08v)

)

CHANGES IN RES INPUT VOLTAGE

5045
Vce (5v)
M74LS7T4AP  M5LB284AP
EXTERNAL 1k
SYNCHRONIZATION i
INPUT {SYNC) 5o, o W csvnc
13

EXTERNAL CLOGK 11> L —r —FT o

{EFN) Ry fo | 4]

T
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APPLICATION EXAMPLES

(1) Use in the maximum mode

Vee

(2) Use In the minimum mode

Veo

3

y COMMAND BUS

N\ 1-MEGA BYTE
. ADDRESS BUS

15-B|T DATA BUS

COMMAND BUS

\ 1-MEGA BYTE
ADDRESS BUS

|
16-BIT DATA BUS

24MHz
- , — CLK
M5L8284£.P MN/MX[—1 MROC|—
CLOC - =] =
_GENERATOR[™ISL® & &) MWICH—
RES —=1READY S S AMWC}———»
L wdRESET 5 5; MSLB288S Iore—
RDY DEN CTRLR OWCl——=
OT/R AIOWC——
MELPS 86 ALE INTAF—>
. CPU
LOCK[—NC I_I:'
={STH
. —16E
, 7|
ADo~ADis ¥ S BR/DATA >| MsLg282p
Arg~Aig (20r3)
) BAE : T
AT
-{0E
M5L8286P
TRANSCEIVER
: {2}
'MsLang:(AP MN/RX b= Vee
CLO . = -
GENERATOR | TJCLK  MW/IO
RES —=fREADY  INTA -
RESET RO}
RDY, WH -
T DTARf-~———— 1
BEN} ————1 {
MELPS 86 [
CPU i
ALE : | sT8
1 —
B I OE i
A Th M5L8282P
ADg~AD;sK - ADDR/DATA LATCH
Alg~Awa] | - 2013
BHE H-
1} -
i
I ———t
- 1
{L_ l_Tl:___._..“
j 1 i
—-——-=JCE ]
Sma— 7
" {2) : :
i ]
* . Option

Required when the number of devices driving the bus increases
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