NE‘C uPD71084
Clock Pulse
NEC Electronics Inc. Generator/Driver
Description Pin Configurations
The uPD71084 is a clock pulse generator/driver for mi- 18 _pin Plastic DIP
croprocessors including the V20® and V30® and their
peripherals using NEC’s high-speed CMOS technology. eksywndT N\ whvoo
PRCLK [} 2 7ax
Features REN1(]3 16 11 X2
O CMOS technology RDY1(]4 g 15 [1 RDYSYN
READY ] 5 = 14 |3 EXFS
o Clock pulse generator/driver for uPD70108/70116 or rRDY2 O 6 El nhex
other CMOS or NMOS CPUs and their peripherals REN2 )7 12[]osc
o Frequency source can be crystal or external clock Cik[s 1 HIRESIN
H vss (]9 10 [J RESET
input
o Reset signal with Schmitt-trigger circuit for CPU or
peripherals ) )
O Bus ready signal with two-bus system 20-Pin Plastic SOP
synchronization
. . . CKSYN 1 20 M Voo
& Clock synchronization with other nPD71084s PRCLK (1] 2 19 [ X1
O Single +5V £10% power supply _ Ncrfs 18 [IIINC
. REN1 (17] 4 - 17 DO x2
O Industrial temperature range: —40 to +85°C RDY1 (0T 5 8 16 [T RDVSYN
. . READY (OI]6 E 15 [1[] EXFS
Ordering Information RDY2 (0] 7 3 1 fmFx
Part Number CLK Out, Max Package REN2 (17| 8 13 foosc
CLK (1] 9 12 [1] RESIN
#PD71084C-8 8 MHZ 18-pin plastic DIP vss 00T 10 11 [0 RESET
C-10 10 MHz 83-004153A
G-8 8 MHz 20-pin plastic SOP

V20 and V30 are registered trademarks of NEC Corporation.
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Pin Identification

Symbol Function

CKSYN Clock synchronization input
PRCLK Peripheral clock output

REN1 Bus ready enable input 1

RDY1 Bus ready input 1

READY Ready output

RDY2 Bus ready input 2

REN2 Bus ready enable input 2

CLK Processor clock output

Vssg Ground potential

RESET Reset output

RESIN Reset input

osC Oscillator output

F/X External frequency source/crystal select
EXFS External frequency source input
RDYSYN Ready synchronization select input
X2 Crystal input

X1 Crystal input

Voo +5 V power supply

NC No connection

PIN FUNCTIONS
X1, X2 (Crystal)

When the F/X input is low, a crystal connected to X1 and
X2 will be the frequency source to generate clocks for a
CPU and its peripherals. The crystal frequency should
be three times the frequency of CLK.

EXFS (External Frequency)

EXFS is the external frequency input in the external TTL
frequency source mode (F/X high). A TTL-level clock
signal three times the frequency of the CLK output
should be used for the source.

F/X (Frequency/Crystal Select)

F/X input selects whether an external TTL-level input or
an external crystal input is the frequency source of the
CLK output. When E/X is low, GLK is generated from the
crystal cannected to X1 and X2. When F/X is high, CLK
is generated from an external TTL-level frequency input
onthe EXFS pin. At the same time, the internal oscillator
circuit will stop and the OSC output will be high.

CLK (Processor Clock)

CLK output supplies the CPU and its local bus peripher-
als. CLK is a 33% duty cycle clock, one-third the fre-
quency of the frequency source. The CLK output is
+0.4 V higher than the other outputs.

PRCLK (Peripheral Clock)

PRCLK output supplies a 50% duty cycle clock at one-
half the CLK frequency to drive peripheral devices.

OSC (Oscillator)

OSC outputs a signal at the same frequency as the
crystal input. When EXFS is selected, the OSC output is
powered down, and its output will be high.

CKSYN (Clock Synchronization)

CKSYN input synchronizes one uPD71084 to other
pPD71084s. A high level at CKSYN resets the internal
counter, and a low level enables it to count.

RESIN (Reset)

This Schmitt-trigger input generates the RESET output.
It is used as a power-on reset.

RESET (Reset)

This output is a reset signal for the CPU. Reset timing is
provided by the RESIN input to a Schmitt-trigger input
gate and a flipflop which will synchronize the reset
timing to the falling edge of CLK. Power-on reset can be
provided by a simple RC circuit on the RESIN input.

RDY1, RDY2 (Bus Ready)

A peripheral device drives the RDY1 or RDY2 inputs to
signal that the data on the system bus has been received
or is ready to be sent. REN1 and REN2 enable the RDY1
and RDY2 signals.

REN1, REN2 (Address Enable)

REN1 and REN2 inputs qualify their respective RDY
inputs.

RDYSYN (Ready Synchronization Select)

RDYSYN input selects the mode of READY signal syn-
chronization. A low-level signal makes the synchroniza-
tion a two-step process. Twa-step synchronization is
used when RDY1 or RDY2 are not synchronized ta the
microprocessor clock and therefore cannot be guaran-
teed to meet the READY setup time. A high-level signal
makes synchronization a one-step process. One-step
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synchronization is used when RDY1 and RDY2 are syn-
chronized to the processor clock. See Block Diagram.

READY (Ready)

The READY output signal to the processor is synchro-
nized by the RDY inputs to the processor CLK. READY is
cleared after RDY goes low and the guaranteed hold time
of the processor has been met.

CRYSTAL

The oscillator circuit of the uPD71084 works with a
parallel-resonant, fundamental mode, “AT-cut” crystal
connected to pins X1 and X2.

Figure 1 shows the recommended circuit configuration.
Capacitors C1 and C2 are required for frequency stabil-

pPD71084 Block Diagram

ity. The values of C1 and C2 (C1 = C2) can be calcu-
lated from the load capacitance (C\) specified by the
crystal manufacturer

Ci1xC2
=4

L=
C1 + C2

Cg is any stray capacitance in parallel with the crystal,
such as the pPD71084 input capacitance C

Figure 1. Crystal Configuration Circuit
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ELECTRICAL SPECIFICATIONS

DC Characteristics
TA = —40 to +85°C; VDD =5V £10%

Absolute Maximum Ratings Parameter Symbol Min  Max Unit Conditions
Ta = 25Ci Vss = OV Input voltage, high Vg 2.2 v
Power supply voltage, Vpp -05%0 + 70V 26 vV RESIN input
Input voltage, V| -1.0VtoVpp + 1.0V Input voltage, low ViL 08 V
Output voltage, Vo -05VtoVpp + 05V Giiputvoltage,  Von  Vop - 04 V_CLK output,
Operating temperature, Topy -40 to +85°C high log = ~4 MA
Storage temperature, TgTg -65 to +150°C Vpp - 0.8 V gy =-4mA
Power dissipation, Pp (DIP) 500 mw QOutput voltage, low VoL 045 V oL =4mA
Power dissipation, Pp (SOP) 200 mW Input leakage N -1.0 1.0 pA

current S -
Exposure 1o Absolute Maximum Ratings for extended periods may -400 1.0 pA RDYSYNinput
affect device reliability; exceeding the ratings could cause permanent RESIN hysteresis 0.25 v
damage.

Power supply Ibp 200 pA

current (static)

Power supply IDDayn 30 mA fip = 24 MHz

current (dynamic)

Capacitance

Ta = 25°G; Vpp = +5V

Parameter Symbol Min Max Unit Conditions

Input capacitance Cin 12 pF f=1MHz
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AC Characteristics
Ta = -40to +85°C; Vpp 5V =10%
Parameter Symbol Min Max Unit Conditions Parameter Symbol Min Max Unit Conditions
EXFS high teHEL 16 ns At22V CLK to RESET toui 40 ns
EXFS low te EH 16 ns At0.8V delay
) CLK to PRGLK tcLPH 22 ns
EXFS period tag 40 ns T delay
XTAL frequency 12 25 MHz CLK to PRCLK toLpL 22 ns
RDY1, 2 setup  tgpyvels 35 ns | delay
t
to CLKY AIVCH 0SC CLKT tocn 5 2 ns
RDY1, 2 hold to toLRryx o ns delay
CLK {
OSC CLK ! toLcL 2 35 ns
RDYSYN setup trsyvcL 50 ns delay
to CLK Signal rise time ) 20 ns 08to 20V
RDYSYN hold to tc rsyx 0 ns (except CLK)
CLK Signal fall time tHL 12 ns 20to 0.8V
REN1, 2 setup tpqRqv 15 ns (except CLK)
to RDY1, 2
Notes:
REN1, 2 hold to topaix 0 ns
CLK L (1) Test points are specified in accordance with V-Series CMOS
peripherals.
CKSYN setup to typen 20 ns
EXFS (2) Test points are specified in accordance with the uPD8284.
CKSYN hold to tepyL 20 ns (3) tpHpL + tpLpH total must meet a minimum of 250 ns.
EXFS
CKSYN width tyHyL 2te m ns Timing Waveforms
RESIN setup to tjqHcL 65 ns
CLK AC Test input (Except RESIN )
RESIN hold to  toy 4 20 ns
CLK
26V 22V - " 22V
CLK cycle toroL 125 ns 0.8V st Points 08V
period 045V
CLX high tcHeL 41 ns 3V, fosc = RESIN: Input high level 3.00 V Measurement point 2.6 V
24 MHz Input low level 045V Measurement point 0.8V
(Note 1} 83-004046A
1/3 ooy +2 ns 15V, fosc
< 24 MHz AC Test Output (Except CLK)
{Note 2)
CLK low tolLcH €8 ns 1.5V, fosc
= 24 MHz * g:\\: Test Points ::z x
{Note 1) - -
2/3 tocLcy) —15 ns 1.5V, fosc 850040474
< 24 MHz
(Note 2) CLK Output
CLKriseand topp toHL 10 ns 15t0 35V,
fall time 35t0 1.5V
PRCLK high toHPL toloL — 20 ns {Note 3)
PRCLK low tpLPH tcloL —- 20 ns (Note 3) 30V —
READY inactive tgyrcL 8 ns SV /
to CLK
READY active  tpyHCH 8 ns
to CLKT

83YL-7024A
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CLK, RESET Signals

[Note1®

1ELEH — TEHEL
le—ELEL—»|

AV AV
w/ N/ \Y

| —
CLK
-—
{Note 2]
tCLPH — toLpL —af
PRCLK \ L ——
[#— IYHEH - «————tpLpH tPHPL:
LEHYL —»f
CKSYN
TYHYL —
[e—tCLItH HyHCL ———
RESIN \.
oL —* -—

peser /S

Note:

(1] ViN100.8Vor22VioViN
2] 15V1030Vor3.0VtolsV

83-0001988
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READY Pin (RDSYN = High)

CLK

ICLR1X —

1R4VCH —

__/

RDYt, RDY2

RDYSYN

taRv
RENY, REN2

O\

tCLR1X

'ﬂﬂlCL—oj

1ICLAIX —»

tCLRSYX —

- RSYVCL 2

RYHCH—»|

tRYLCL

=

l—

READY

)

83-0001998

READY Pin (RDSYN = Low)

CLK

1CLR1X —

tRyVCL —

/

ADY1,RDY2

REN1, REN2

1A1R1V

/—\{

S

tcLaX —m

RDYSYN

{tRSVVCL-D

tCLRASYX —|

Tyl |

tRyLCL

j IRYHCH—»

READY

5

a3-70258
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Test Circuit for CLK High or Low Time

Test Circuit for CLK to READY

(Crystal Oscillation Mode) {EXFS Oscillation Mode)
Voo
X1 CLK Load 1 —
= I 24 F/X CLK Load 1
+= = o
MHz REN1
f'———T—— X2
71084 Pulse
Generator EXFs
F/X
READY Load 2
CKSYN r
. 71084
§3-004173A Pulse
Generator RDY2
Test Circuit for CLK to READY REN2
{Crystal Oscillation Mode) CKSYN
Voo 83-004176A
REN1 CLK Load 1 Loading Circuits
=11
= 2
H MHz Load 1 Load 2
C———_L—— X2
READY Load 2 71084 CLK 71084 Output except CLK
Pulse 71084 |
Generator RDY2 CL = 100 pF I CL = 30pF
F/X ;J;
REN2 oscC 83-004177A
CKSYN
83-004174A
Test Circuit for CLK High or Low Time
(EXFS Oscillation Mode)
Voo
I—— F/X CLK Load 1
71084
Pulse
Generalor EXFS
nl;— CKSYN
83-004175A




