NE‘C pPD71011
Clock Pulse
NEC Electronics Inc. Generator/Driver
Description Pin Configurations
The pPD71011 is a clock pulse generator/driver for the  1g8.Pin Plastic DIP
V20®/V30® microprocessors and their peripherals using
NEC's high-speed CMOS technology. cksywnd1 N/ 1eHvoo
PRCLK ] 2 17 x1
Features REN1[]3 16 [1 x2
ROY1[]4 E 15[ 1 RDYSYN
0 CMOS technology READY [ 5 S 14 [ EXFS
O Clock pulse generator/driver for xPD70108/70116 or ':T‘EE;ZE : 2 i ng:c
other CMOS or NMOS CPUs and their peripherals ok s 1 1 RES
O 50% duty cycle vss 9 10 [1RESET
O Frequency source can be ¢rystal or external clock 530001964
input
O Reset signal with Schmitt-trigger circuit for CPU or 20-Pin Plastic SOP
peripherals
. . CKYSN [] 1 20 1 vpp
O Bus ready signal with two-bus system akd2©  whx
synchronization NC O 3 18 [3 NC
O Clock synchronization with other xPD71011s RENT [}4 - 7 X2
RDY1 [ 5 =4 16 RDYSYN
0 Single +5-volt *10% power supply READY [ 6 5 15 [0 exrs
0 Industrial temperature range: —-40 to +85°C AOV2 Q7 % 14 L1 FX
REN2 [} 8 13 osc
CLk ] o 12 RESIN
Ordering Information ves 10 11 B reser
Maximum Clockout BIML-5187A
Part Number Frequency Package
nPD71011C-8 8 MHz 18-pin plastic DIP
C-10 10 MHz
G-8 8 MHz 20-pin plastic SOP

V20 end V30 are registered trademarks of NEC Corporation
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Pin Identification

Symbol Function

CKSYN Clock synchronzation 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 cutput

Vgs Ground potential

RESET Reset output

RESIN Reset input

OsC Oscillator output

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

X1 Crystal input

Voo +5-volt power supply

NG No connection

PIN FUNCTIONS

X1, X2 (Crystal)

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

EXFS (External Frequency Source)

EXFS input is the external frequency input in the exter-
nal TTLfrequency source mode (FX high). A square
TTL-level clock signal two times the frequency of CLK’s
output should be used for the source.

F/X (Frequency/Crystal Select)

F/X input selects whether an external TTL-type input or
an external crystal input is the frequency source of the
CLK output. When F/X is low, CLK is generated from the
crystal connected to X1 and X2. When F/X is high, CLK
is generated from an external TTL-level frequency input
on the EXFS pin. At the same time, the internal oscillator
circuit will go into stop mode and the OSC output will be
high.
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CLK (Processor Clock)

The CLK output supplies the CPU and its local bus
‘peripherals’ clocks. CLK is a 50-percent duty cycle clock
of one-half the frequency of the external frequency
source. The CLK output is +0.4 V higher than the other
outputs.

PRCLK (Peripheral Clock)

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

QSC (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 a high.

CKSYN (Clock Synchronization)

CKSYN synchronizes one pPD71011 to other pPD71011s.
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 flip-flop 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 sends RDY1 or RDY2 to signal that
the data on the system bus has been received or is ready
to be sent. REN1 and REN2 enable the RDY1 or RDY2
signals.

REN1, REN2 (Bus Ready Enable)
REN1 and REN2 qualify their respective RDY inputs.
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RDYSYN (Ready Sychronization Select)

RDYSYN selects the mode of READY signal synchroni-
zation. A low-level signal makes the synchronization a
two-step process. This is used when RDY1 and RDY2
inputs are not synchronized to CLK. A high-level signal
makes synchronization a one-step process. This is used
when RDY1 and RDY2 are synchronized to CLK. See
block diagram.

READY (Ready)

Figure 1 shows the recommended circuit configuration.
Capacitors C1 and C2 are required for frequency stabil-
ity. The values of C1 and C2 (C1 = C2) can be calculated
from the load capacitance (C|) specified by the crystal
manufacturer.

_ CixC2
C Ct + C2 *+ G

Where CS is any stray capacitance in parallel with the
crystal, such as the uPD71011 Iinput capacitance Cin.

The READY signal to the processor is synchronized by ~ F/gure 1. Crystal Configuration Circuit
the RDY inputs to the processor CLK. READY is cleared
after the RDY signal goes low and the guaranteed hold
time of the processor has been met. x1
Crystal . ‘ O #PDTION
The oscillator circuit of the uPD71011 works with a I E x2
parallel-resonant, fundamental mode, “AT cut” crystal 1 c"’:_[
connected to pins X1 and X2. N - 83-001577
#PD71011 Block Diagram
:; Osclllator -1 GD < 0SC
F'X o—@ ‘ +2 Sync {> +2Sync |—© PRCLK
EXFS o [_
CKSYN ©
REN1 0———samery
9 >—~o CLK

RDYy oI I

REN: o— CK | it CK

AENZ L D Q ) D Q Lo READY

RDY o—— [ |

RDYSYN o )
CK
RESIN o & D o o RESET
83-000197B
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Absolute Maximum Ratings DC Characteristics
Ta™ 25°C; Vgg = ov T = —40to +85°C; Vpp = 5V £10%
Power supply voltage, Vpp -0.5t0 + 70V Parameter Symbol Min  Max Unit Conditions
Input voltage, V, -1.0VtoVpp + 10V Input voltage, high W 22 \Y
Output voltage, Vo -05VtoVpp + 05V 26 Vv RESIN input
Operating temperature, TopT - 4010 +85°C Input voltage, low ViL ng Vv
Storage temperature, Tsta - 6510 +150°C Output voltage, high Vou Vop -0.4 V  CLK output,
Power dissipation, £p (DIP) 500 mW lon = —4mA
Power dissipation, Pp (SO package) 200 mW Vop 0.8 V_lon=-4mA
Output voltage, low Vg 045 V lg.=4mA
Exposure to Absolute Maximum Ratings for extended periods may
affectdevice reliability; exceeding the ratings could cause permanent  NPut leakage current N -10 1.0 pA
damage. The device should be operated within the limits specified -400 10 pA HOYSYN input
under DC and AC Characteristics.
RESIN Input 0.20 v
hysteresis
Capacitance ve
Tp = 25°C; Vpp = +5V Power supply ipp 200 pA
current (static)
Parameter Symbol Min Max Unlt Conditions
- Power supply Ipbayn 30 mA fi; = 20 MHz
Input capacitance  Ciy 12 PF fc=1MHz ¢ pent (dynamic)
AC Characteristics
fosc = 10 MHz; Tp ~40 to +85°C; Vpp = +5V x10%
fosc = 16 MHz; Ty —10 to +70°C; Vpp = +5V £5%
fosc = 20 MHz; T4 -10 to +70°C; Vpp = +5V 5%
wPD71011 pPD71011-10
Parameter Symbol Min Max Min Max Unit  Conditions
Clock Timing
EXFS input cycle time tcyrs 50 50 ns
EXFS pulse width, high tpwrsH 20 20 ns 2.2 V measurement point
EXFS pulse width, low tPwrsL 20 20 ns 0.8 V measurement point
0O8C cycle time fosc 8 20 8 20 MHz  from EXFS
CKSYN pulse width tpweT 2tcyrs 2tcvyrs ns
CKSYN setup time tHuescTK 20 20 ns
CKSYN hold time tSCTFS 20 20 ns
CLK cycle time teyck 125 100 ns
CLK pulse width, high tPWCKH 80 4 ns 3.0V, fogc = 10 MHz, fogg = 20 MHz
50 ns 3.0V, fosc = 16 MHz
CLK pulse width, low tPWCKL 20 49 ns 18V, fogc = 10MHz, fosg = 20 MHz
60 ns 15V, 1gsc = 16MHz
CLKrise time tLHCK 10 5 ns 15— 3.0V, fosc = 10MHz, fogg = 20 MHz
8 ns 15— 3.0V, fogc = 16 MHz
CLK fall time tHiCK 10 5 ns 3.0 > 1.5V, foge = 10MHz, fogg = 20 MHz
7 ns 3.0~ 1.5V, fggc = 16 MHz
OSC to CLK T delay tpck 2 30 2 30 ns CLKT
OSC to CLK { delay tDoK -6 28 -6 28 ns CLK!
PRCLK cycle time tcYPRK 250 200 ns

5a-4
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AC Characteristics (cont)

pPD71011 uPD71011-10
Parameter Symbol Min Max Min = Max Unit Conditions
Clock Timing (coni)
PRGLK putse width, high tewPRkH  toyck toyck ns
- 20 -20
PRCLK pulse width, low tewprx  toyck tevek ns
-20 -20

PRCLK T delay from CLK | toPRKH 22 22 ns
PRCLK ! delay from CLK | tDPRKL 22 22 ns
Reset Timing
RESIN setup to CLK L tsRicK 65 65 ns
RESIN hold from CLK | tHekRI 20 20 ns
RESET delay from CLK { tockrs 40 20 ns
Ready Timing (RDYSYN ='H’)
RENT1, 2 setup to ADY1, 2 tSRERY 15 15 ns
RENT, 2 hold from CLK | tHCKRE 0 0 ns
RDY1, 2 setup to CLK | tSRYCK 35 35 : ns ROYSYN high
RDY1, 2 hold from CLK | tHCKRY 0 0 ns
RDYSYN setup to CLK | tSAYSCK 50 50 ns
RDYSYN hold from tHCKRYS 0 0 ns
READY output delay from CLK |1  tpckroy 8 8 ns READY 1

ns READY |
Ready Timing (RDYSYN =’)
RENT, 2 setup to RDY1, 2 tSRERY 15 15 ns
REN1, 2 hold from CLK L tHCKRE ] 0 ns
RDY1, 2 setup to CLX tSRYCK 35 35 ns  RDYSYN low
RDY1, 2 hold from CLK ! tHCKRY 0 o ns
RDYSYN setup to CLK | tsRYSCK 50 50 ns
RDYSYN hold from CLK { tHCKRYS 0 o] ns
READY output delay from CLK!  tpckroy 8 8 ns READY T

ns READY |
Output Pin Timing
Rise time th 20 20 ns 08—-20V
Fall time thL 12 12 ns 2008V
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Timing Waveforms

AC Test Input (except RESIN)

AC Test Output (CLK)

26V
22V 22V i<
Test ints
Dé;.s v est Poin 0.8V
0.45V

IPWCKH

Clock Output

RESIN: Input high level 3.00 V Measurement point 2.6V
input low level 0.45V Measurement point 0.8V
83-004046A
tHLCK | [ > |e-tLHCK
t
AC Test Output (except CLK) £3-004048A
22V . 22V
* 0.8V Test Points 08V x
83-004047A

EXFS/08C

IHFSCT ——4——
Y
CKSYN
+— PPWCT ——
CLK
10PRKH —%] |
PRCLK

tPWCKH
-]

- — ——————
- tCYPRK

p

\

e« tPWPRKL—#| |[&———t{PWPRKH——

83-0040498
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Timing Waveforms (cont)
RESET Pin .

CLK

RESIN
IDCKRS —*| -
IDCKRS — | |w—
RESET
83-004050B
READY Pin (RDYSYN = ‘H’)
RENT1,2 r
ISRERY — tHCKRE -
RDY1q 2

- ISRYCK - »

tHCKRY - tHOKRY -»] |4 ISRYCK
CLK

-«— ISRYSCK — THCKRYS —»
RDYSYN

t —]
{DCKRDY —» |'_ DCKRDY

READY 2

B3-004051B
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Timing Waveforms (cont)

READY Pin (RDYSYN = 1) .
RENT,2 j
tSRERY tHCKAE —|«—»
RDYq 2
tSRYCK |- tSRYCK

CLK

-4—SRYSCK
RDYSYN J
locxnnv—bi -— tDCKROY —|
READY /P

tHCKRYS—

T

83-0040528
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Test Circuit for CLK High or Low Time Test Circuit for CLK to READY
{in Crystal Oscillation Mode) fin EXFS Oscillation Mode)
b Voo
t FX CLK Load 1
X1 CLK Load 1 REN1
16 MHz £
X2 Pulse
71011 Generator EXFS READY Load 2
FX
Cc1 ;[; c2 I ,‘E CKSYN 71011
1
B3ML-B1454 Gef:\l‘lelzor RDY2
REN2
Test Circuit for CLK High or Low Time ; CKSYN
{in EXFS Oscilistion Mode) SoML6148A
Loading Circulis
Voo
L= — Load 1 V=25V Load 2 V=23V
Fix CLK oa RL=5250 RL=4750
71011 71011 71011
Pulse EXFS
Generator
G| =100 pF €| =30pF
T T
rl'— CKSYN for GLK for Other Output
Except CLK
B3ML-6145A
B83IML-6148A
Test Circult for CLK to READY
(in Crystal Oscillation Mode)
Voo
L] REN1 CLK Load 1
+—1 x1
16 MHz £
T I
READY Load 2
71011
Puls
Genlfar:tor ROY2
[
ci c2 F/X
r-ﬂr REN2 osc
CKSYN
SINL-8147A




