NE‘C pPD71011
Clock Pulse

NEC Electronics Inc. Generator/Driver

Description Pin Configurations
The pPD71011 is a clock pulse generator/driver for the  1g.pin Prastic DIP

V20®/V30® microprocessors and their peripherals using
NEC's high-speed CMOS technology. cksyndT \_/  shvoo
PRCLK[] 2 17x1
Features REN1]3 16 [1x2
RDY1[] 4 E 15 [1 RDYSYN
0 CMOS technology READY ] 5 I3 14 |1 EXFS
o Clock pulse generator/driver for pPD70108/70116 or ;;NI:E : & :: ng:c
other CMOS or NMOS CPUs and their peripherals coxds B mptrS
O 50% duty cycle vss 9 10 [1RESET
O Frequency source can be crystal or external clock 83-000196A
input
e e - -Pin L/
O Reset signal with Schmitt-trigger circuit for CPU or 20 Plastic SOP
peripherals
. 3 CKYSN [ 1 20 I vpp
o Bus ready signal with two-bus system prak 20 b X
synchronization NC O 3 18 [J NC
O Clock synchronization with other uPD71011s RENT Q4 - 7 pixe
RDY1 ] 5 =4 16 RDYSYN
0 Single +5-volt £10% power supply READY O} 6 & 15 [0 ExFs
O Industrial temperature range: —40 to +85°C ROv2 7 % 14 P FX
REN2 [ 8 13 osc
CLK O} o 12 RESIN
Ordering Information ves ] 10 11 B reser
Maximum Clockout 83ML-6187A
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 and V30 are registered trademarks of NEC Corporation
50153 SA "'|
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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

Vgs Ground potential

RESET Reset output

RESIN Reset input

0OSC Oscillator output

FX External frequency source/crystal select input
EXFS External frequency source input
RDOYSYN Ready synchronization select input
x2 Crystal input

X1 Crystal input

Voo +5-volt power supply

NC 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 TTL-frequency source mode (F/X 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.

5A-2

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.

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 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 sighal 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.

C = CtxC2
L ct+cC2

Where CS is any stray capacitance in parallel with the
crystal, such as the uPD71011 input capacitance C;y.

+ Cg

The READY signal to the processor is synchronized by ~ Figure 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 | [ #PDTION
C1
The oscillator circuit of the gPD71011 works with a :I: l x2
parallel-resonant, fundamental mode, “AT cut” crystal 1 °2:_[
connected to pins X1 and X2. N = 83-001577A
#PD71011 Block Diagram
:; Oscillator aD o OSC
F/X +2 Sync {} +2Sync |—o PRCLK
EXFS
CKSYN <
REN1
D—o CLK
RDY4
REN2 L cK cK
D Q D Q |—o READY
RDY2
RDYSYN o
CK
RESIN o % D Q}——o RESET
83-0001978B

hA -3 -
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Absolute Maximum Ratings DC Characteristics
Ty = 25°C; Vgs = OV T = 40 to +85°C; Vpp = 5V =10%
Power supply voltage, Vpp -05t0 + 7.0V Parameter Symbol Min  Max Unit Conditions
Input voltage, V| -10VtoVpp + 1.0V Input voltage, high  Viy 22 \
Output voltage, Vo -05VtoVpp + 05V 26 vV RESIN input
Operating temperature, Topt - 40 to +85°C Input voltage, low ViL 08 V
Storage temperature, Tstg - 65 to +150°C Output voltage, high Vou Vpp -0.4 V CLK output,
Power dissipation, Py (DIP) 500 mW loy = ~4mA
Power dissipation, Pp (SO package) 200 mW Voo ~08 vV _lon=-4mA
Output voltage, low VoL 045 V gL =4mA
Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause permanent Input leakage current Iy -1.0 1.0 pA
damage. The device should be operated within the limits specified -400 1.0 pA BDYSYN Input
under DC and AC Characteristics.
RESIN Input 0.20 \
hysteresis
Capacitance ve
Tp = 26°C; Vpp = +5V Power supply Ipp 200 pA
current {static)
Parameter Symbol Min Max Unit Conditions
- Power supply Ippdyn 30 mA fip =20MHz
Input capacitance  Ciy 12 PF fc=1MHZ  cyrent (dynamic)
AC Characteristics
fosc = 10 MHz; T ~40 to +85°C; Vpp = +5V +10%
fosc = 16 MHz; Tp ~10 to +70°C; Vpp = +5V 5%
fosc ™ 20 MHz; Ty —10 to +70°C; Vpp = +5V 5%
#PD71011 uPD71011-10
Parameter Symbol Min Max Min Max Unit  Conditions
Clock Timing
EXFS input cycle time tcyrs 50 50 ns
EXFS pulse width, high tPwrFSH 20 20 ns 2.2V measurement point
EXFS pulse width, low tpwrsL 20 | 20 ns 0.8 V measurement point
OSC cycle time fosc 8 20 8 20 MHz  from EXFS
CKSYN pulge width tpweT 2tcvrs 2tcyrs ns
CKSYN setup time tHFSCTK 20 20 ns
CKSYN hold time tsCTFS 20 20 ns
CLK cycle time tcyck 125 100 ns
CLK pulse width, high tPWCKH 80 M ns 3.0V, fosc = 10 MHz, fosc = 20 MHz
50 ns 3.0V, fosc = 16 MHz
CLK pulse width, low tPwoKL 20 49 ns 1.5V, fosc = 10 MHz, fosc = 20 MHz
60 ns 1.5V, fggc = 16 MHz
CLKrise time L HCK 10 5 ns 15 — 3.0V, fogc = 10 MHz, fogc = 20 MHz
8 ns 15— 3.0V, fggc = 16 MHz
CLK fall time tHLCK 10 5 ns 3.0 15V, fosc = 10 MHz, fogg = 20 MHz
7 ns 3.0 - 15V, fogc = 16MHz
0OSC to CLK T delay tpck 2 30 2 30 ns CLKT
0OSC to CLK | delay tboK -6 28 -6 28 ns CLK !
PRCLK cycle time tCYPRK 250 200 ns
5a-4
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AC Characteristics (cont)

sPD71011 uPD71011-10
Parameter Symbol Min Max Min = Max Unit Conditions
Clock Timing (cont)
PRCLK putse width, high tpwPRKH  tCYCK tcyek ns
- 20 -
PRCLK pulse width, low tewpRkl.  toYck tovck ns
-20 -20
PRCLK T delay from CLK | tDPRKH 22 22 ns
PRCLK | delay from CLK toPRKL 22 22 ns
Reset Timing
RESIN setup to CLK L tsRICK 65 65 ns
RESIN hold from CLK { tHCKRI 20 20 ns
RESET delay from CLK ! toCckRs 40 20 ns
Ready Timing (RDYSYN =‘H’)
RENT, 2 setup to RDY1, 2 tSRERY 15 15 ns
RENM, 2 hold from CLK | tHCKRE 0 o] ns
RDY1, 2 setup to CLK { tSRYCK 35 35 ns RDYSYN high
RDY1, 2 hold from CLK | tHCKRY 0 0 ns
RDYSYN setup to CLK L 1SRYSCK 50 50 ns
RDOYSYN hold from tHCKRYS 0 o ns
READY output delay from CLK!  tpckapy 8 8 ns READY T
ns READY |

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

8 ns READY |
Output Pin Timing
Rise time L'RY] 20 20 ns 08 —-20V
Fall time L 12 12 ns 20-+08V

BA—5
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Timing Waveforms

AC Test input (except RESIN) AC Test Output (CLK)
26V : Lr j \/__— tPWCKH
:: : Test Points z: :II
0.45V
RESIN: Input high level 3.00 V Measurement point 26V 30V —
input low level 0.45V Measurement point 0.8V 15V —
83-004646A
{HLCK | | & —»| |e-tLHCK
AC Test Output (except CLK) 83-004048A
>¢ 2.2V . 22V ﬁ <
0.8V Test Points 08V
83-004047A
Clock Output
F/X X

EXFS/0OSC

IHFSCT —*+—

CKSYN

- tock ’ 'DCK«»’ <= feyek——*{ tpwcke | | tPWCKH
— - |
N\ U 2n Ve
K

- —tCYPRK———————— >
«— tPWPRKL—%| |#——— PWPRKH——#

83-0040498

1DPRKH —¥| @ IDPRKL —| [«—

PRCLK

5A-6
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Timing Waveforms (cont)
RESET Pin .

CLK ‘_-J//r—

tHCKRI “*+—tsRicK

tHCKRI —»| | IsRicK -
RESIN

tDCKRS —* -—
tDCKRS —| |@—
RESET
83-0040508
READY Pin (RDYSYN = ‘H)
REN12
tSRERY —* tHCKRE —|
RDYq 2

- ISRYCK - #

HCKRY e tHCKRY -»| |e< 'SRYCK |
CLK

-« ISRYSCK —| THCKRYS —|

RDYSYN

tDCKRDY —|

tDCKRDY —| Ic—

READY 7

ANl

B83-004051B

8A -7
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Timing Waveforms (cont)
READY Pin (RDYSYN = L) .

RENT2
tSRERY HCKRE —

RDYq2
|- ISRYCK
tSRYCK {HCKAY —»|

tHCKRYS—

Lﬁ

RDYSYN

tDCKRDY —¥|

NN

READY

83-0040528

5A-8
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Test Circuit for CLK High or Low Time

Test Circuit for CLK to READY

{in Crystal Oscillation Mode) {in EXFS Oscillation Mode)
= Vbp
t FX CLK Load 1
X1 CLK —ml REN1
16 MHz £
X2 71011

FX
ci ;[’- 02;; /g CKSYN

Pulse
EXFS

71011

3

Pulse
sMLeas Generator RDY2
REN2
Test Circuit for CLK High or Low Time E CKSYN
{in EXFS Osciliation Mode) LS4t
Loading Circults
Vop
L= — Load 1 V=25V Load 2 V=23V
FiX CLK o8 RL=5250 RL=4750
71011 71011 71011
Pulse
EXFS
Generator
C =100 pF T C | =30pF T
’Jv— CKSYN for CLK for Other Output
Except CLK
B3ML-6145A
B3IML-6146A
Test Circulit for CLK to READY
{in Crystal Oscillation Mode)
Vbp
HE e e |
- X1
16 MHz 3
X2
READY Load 2
71011
Pulse
Generator RDY2
c1 c2 FiX
-/J; I REN2 osc
CKSYN
B3ML-6347A
B5A-9
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