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General Description

The INS8224 is a clock generator/driver contained in a
standard, 16-pin dual-in-line package. The chip, which is
fabricated using Schottky Bipolar technology, generates
clocks and timing for National Semiconductor’s INS8080
microcomputer family.

Included in the INS8224 is an oscillator circuit that is
controlled by an external crystal, which is selected by
the designer to meet a variety of system speed require-
ments. Also included in the chip are circuits that provide:
a status strobe for the INS8228 or INS8238 system
controllers, power-on reset for the INS8080A micro-
processor, and synchronization of the READY input to
the INS8080A.
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INS8224 Clock Generator and Driver

Features

= Crystal-Controlled Oscillator for Stable System
Operation

= Single Chip Clock Generator and.Driver for INS8080A
Microprocessor

= Provides Status Strobe for INS8228 or INS8238
System Controllers

= Provides Power-On Reset for INS8080A Micro-
processor )

= Synchronizes READY Input to INS8080A Micro-
processor

® Provides Oscillator Output for Synchronization of
External Circuits

s Reduces System Component Count
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Absolute Maximum Ratings (nore 2)

Operating Conditions

Supply Volitage, Veg -+« v v v v et . e 7V . ; Min. Maxf Units
VDDt vee e e 15V Supp!y Voltage
Input Voltage .. . .. ............ -1.0Vto+5.5V Vee 4.75 5.26 \
Storage Temperature Range. . . . .. .. -65°C to +150°C _ Voo 1.4 . ( 1»2x‘6:’ oV
Lead Temperature (Soldering, 10 seconds) . . . . . 300°C Temperature 0 ' 70 Cc
DC Electrical Characteristics
Ta=0°Cto+70°C; Vo = +5.0 V £ 5%; Vpp = +12 V £ 5%.
Symbol Paramet Limits Unit Test Conditi
nits est Conditions
ymbo arameter Yy Ty, Vi
Ig Input Current Loading -0.256 mA Veg=045V
Ir Input Leakage Current 10 MA VR =5.25V
Ve Input Forward Clamp Voltage -1.0 \Y lc=-5mA
ViL Input “Low"’ Voltage 0.8 \ Vee=5.0V
vy bt 26 \ RESIN Input
Vi Input "High™ Voltage 2.0 v All Other Inputs
Vig-Vio RESIN Input Hysteresis 0.25 \Y Vec=5.0V
045 v (¢1, ¢2), Ready, Reset, STSTB
Vv Output “Low” Voltage loL=25mA
oL 0.45 v | At Other Outputs
’ 'OL =15 mA
Output “High”” Voltage
v 61, ¢2 9.4 Vv lon = =100 uA
OH READY, RESET 36 v loH = -100 A
All Other Outputs 2.4 \" lon=-1TmA
0 Qutput Short Circuit Current '_ ~ ) Vo=0V
sc (All Low Voltage Outputs Only) 10 60 mA Vee=50V
lcc Power Supply Current 115 mA
'pp Power Supply Current 12 mA
Notas '

. Caution — ¢1 and ¢7 output drivers do not have short circuit protection.

2. “Absolute Maximum Ratings’’

are those values beyond which the safety of the device cannot be guaranteed. Except for ‘Operatmg

Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of ‘‘Electrical Characteristics’’

provides conditions for actual device operation.

Crystal Requnrements

Tolerance. . .. ........... 0.005% at 0°C to +70°C
Resonance . ......................Fundamental™
Load Capacitance . ............... 20 pF to 30 pF
Equivalent Resistance. . . ... ......... 75210 2052

Power Dissipation {(min). ... ............. ~4mwW

*1t is good design practice to ground thé case of the crystal
*With tank circuit Lse 3rd overtone mode.
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AC Electrical Characteristics
Ta=0°Cto+70°C; Veg = +5.0 V £ 5%; Vpp = +12 V * 5%.

Limits . .
Symbol Parameter - Units Test Conditions
Min. Typ. Max.
2t
to1 | 1 Pulse Width —g ~20ns
S5tcy
142 ¢2 Pulse Width —;:- -35ns
tp1 ¢1 to ¢ Delay 0 ns
2tcy
tp2 ¢2 to ¢¢ Delay —g—- -14ns C_ = 20pF to 50 pF
2t 2t
tp3 ¢1 to ¢ Delay ey ulicad +20ns
9 9
tr ¢1 and ¢ Rise Time 20
te ¢1 and ¢ Fall Time 20
. ¢ TTL, C_ =30pF
tpp2 | #2to g2 (TTL) Delay -5 +15 ns Rq = 30082
Ry = 60052
] — 6t 6
tpss ¢p to STSTB Delay __9C_Y -30ns _tQC_-Y
‘ STSTB Pulse Wi fev oS
tpw STS ulse Width —E -15ns STSTB, CL =15 p_F
p Ry =2k
tcy =
tprs | RDYIN Setup Time to Status Strobe 50ns — —95— Rz =4k
. 4tcy
tore | RDYIN Hold Time After STSTB o
Ready & Reset
4tcy C_ =10pF
toR. READY or RESET to ¢ Delay o 25ns Ry = 2kQ
R2 =4kQ
. tcy
tcLk | CLK Period ry
fuax | Maximum Oscillating Frequency 27 MHz
. Vg =+5.0V
. Vpp =+12V"
Cin Input Capacitance 8 pF Veias = 2.5V
f=1MHz
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Waveforms
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VOLTAGE MEASUREMENT POINTS: ¢1.¢2 Logic “0” = 1.0V, Logic “1" = 8.0 V. Ali other signals measured at 1.5 V.

AC Electrical Characteristics (For tcy = 488.28 ns)
Ta=0°Cto +70°C; Vg = +5.0 V £ 5%; Vpp = +12 V + 5%,

Limits . ..
Symbol Parameter Py Typ Max Units Test Conditions
in. . . , :
tyr - ¢q Pulse Width 89 ns |7 tcy =488.28ns
te2 ~ ¢ Pulse Width 236 ns
tp1 Delay ¢4 to ¢ 0 ns
tp2 Delay ¢ to ¢4 95 ns L 1 & ¢ Loaded to
tba Delay ¢1 to ¢ Leading Edges 109 129 | ns CL=2010 50 pF
t, Output Rise Time 20 ns
t5 Output Fall Time 20 ns
tpss ¢2 to STSTB Delay 296 326 ns
tpg2 ¢ to ¢ (TTL) Delay -5 +15 ns
tpw Status Strobe Pulse Width 40 ns
" == p Ready & Reset Loaded
tDRS RDYIN Setup Time to STSTB —‘1 67 ns to 2 mA/10 pF
tDRH RDYIN Hold Time after STSTB 217 ns Al measurements
READY or R ; referenced to 1.5V
tDR A or RESET to ¢ Delay 192 ns unless specified
fmax Oscillator Frequency 18.432| MHz otherwise.
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INS8224 Functional Pin Definitions

The following describes the function of all of the
INS8224 input/output pins. Some of these descriptions
reference internal circuits.

INPUT SIGNALS

Crystal Connections (XTAL 1 and XTAL 2): Two inputs
that connect an external crystal to the oscillator circuit
of the INS8224. Normally, a fundamental mode crystal
is used to determine the basic operating frequency of
the oscillator. However, overtone mode crystals may
.also be used. The crystal frequency is nine times the
desired microprocessor speed (that is, crystal frequency
equals 1/tcy x 9). When the crystal frequency is above
10MHz, a selected capacitor (3 to 10 picofarads) may
have to be connected in series with the crystal to produce
the exact desired frequency. Figure A.

Tank: Allows the use of overtone mode crystals with
the oscillator circuit. When an overtone mode crystal is
used, the tank input connects to a parallel LC network
that is ac coupled to ground. The formula for determin-
ing the resonant frequency of this LC network is as
follows: 1

2m\/LC.

Synchronizing (SYNC) Signal: When high, indicates the
beginning of a new machine cycle. The INS8080A
microprocessor outputs a status word (which describes
the current machine cycle) onto its data bus during the
first state (SYNC interval) of each machine cycle.

a

Reset In (RESIN): Provides an automatic system reset
and start-up upon application of power as follows. The
RESIN input, which is obtained from the junction of
an external RC network that is connected between V¢
and ground, is routed to an internal Schmitt Trigger
circuit. This circuit converts the slow transition of the
power supply rise into a sharp, clean edge when its input
reaches a predetermined value. When this occurs, an
internal D-type flip-flop is synchronously reset, thereby
providing the RESET output signal discussed below.

Logic Diagram and Pin Configuration

> xmav1—

For manual system reset, a momentary contact switch
that provides a low (ground) when closed is also con-
nected to the RESIN input.

Ready In (RDYIN): An asynchronous READY signal
that is re-clocked by a D-type flip-flop of the INS8224 to
provide the synchronous READY output discussed below.

+5 Volts: V¢ supply.
+12 Volts: Vpp supply.
Ground: 0 volt reference.

OUTPUT SIGNALS

Oscillator (OSC): A buffered oscillator signal that can
be used for external timing purposes.

¢1 and ¢ Clocks: Two non-TTL compatible clock phases
that - provide nonoverlapping timing references for
internal storage eiements and logic circuits of the
INS8080A microprocessor. The two clock phases are
produced by an internal clock generator that consists
of a divide-by-nine counter and the associated decode
gating logic. Figure B.

¢ (TTL) Clock: A TTL ¢o clock phase that can be used
for external timing purposes.

Status Strobe (STSTB): Activated (low) at the start of
each new machine cycle. The STSTB signal is generated
by.gating a high-level SYNC input with the ¢q, timing
signal from the internal clock generator of the INS8224.
The STSTB signal is used to clock status information
into the status latch of the INS8228 system controller
and bus driver.

Reset: When the RESET signal is activated, the content
of the program counter of the INS8080A is cleared.
After RESET, the program will start at location O in
memory.

Ready: The READY signal indicates to the INS8080A
that valid memory or input data is available. This signal
is used to synchronize the INS8080A with slower
memory or input/output devices.
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INS8224 Clock Generator and Driver

I

-_1__ 1UNIT = __1____
F=2vic T 0SC. FREQ. -—-—-I
USED ONLY o1 L
FOR OVERTONE D ?
CRYSTALS .
fonLY NeEDED " !
213 | 121
T ABOVE 10MH2) 42 RN AN A
13 5
1 EXAMPLE: (8080 tcy = 500 ns)
. n o2 0SC = 18 mHz/55 ns
12 ¢1=110ns (2x 55 ns)
0SC = 10 15 % $2 = 275ns (5x 55 ns)
42 (TTL) <= > 2- 1= 110ns (2x55ns)
3 s 23
RDY"‘:ICC INS8224 »=| READY Figure B. INS8224 Clock Generator Waveforms
INSB0B0A
cPU
=y 2 1 12
RESIN > RESET
5 19
GND - SYNC
GND

) : Y7——— STSTB (T0 8228 PIN 1)

Figure A. INS8224 Connection Diagram

Physical Dimensions
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