





































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX B (CONTINUED)

Cancel

( State/Timing E:) ( HWaveform 1 J

2.,0000 us

Sample period =

Accumulate
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Markers
off

Delay
27.27 us

)

s/Div
20.0 u
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CSMA/CA before an LLAP frame

7-146



APPENDIX B (CONTINUED)

( State/Timing E) (Haveform lj C

Acctgr}uflete Semple period = 2.0000 us

/I0R@

/MREQ

/INTO

/RTS

TXD

/TXRC

s/Div Delay Markers
100 us -20,53 us off
/M I i —

) i ; i
" ||I||||u"| Iu I ||I|l| iy : fu
RN Illi""ll II : l LTI

LLAP frame with CSMA/CA

An LLAP Frame
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N 2iLa5
ON-CHIP OSCILLATOR DESIGN

ESIGN AND BUILD RELIABLE, COST-EFFECTIVE,ON-CHIP OSCILLATOR CIRCUITS THAT
ARE TROUBLE FREE. PUTTING OSCILLATOR THEORY INTO A PRACTICAL DESIGN

MAKES FOR A MORE DEPENDABLE CHIP.

INTRODUCTION

This Application Note (App Note) is written for designers
using Zilog Integrated Circuits with on-chip oscillators;
circuitsinwhichthe ampilifier portion of afeedback oscillator
is contained on the IC. This App Note covers common
theory of oscillators, and requirements of the circuitry (both
internal and external to the IC) which comes from the
theory for crystal and ceramic resonator based circuits.

Purpose and Benefits
The purposes and benefits of this App Note include:
1. Providing designers with greater understanding of how

oscillators work and how to design them to avoid
problems.

2.Toeliminate field failures and other complications result-
ing from an unawareness of critical on-chip oscillator
design constraints and requirements.

Problem Background

Inadequate understanding of the theory and practice of
oscillator circuit design, especially concerning oscillator
startup, has resulted in an unreliable design and subse-
quent field problems (See on page 10 for reference mate-
rials and acknowledgements).

OSCILLATOR THEORY OF OPERATION

The circuit under discussion is called the Pierce Oscillator
(Figures 1, 2). The configuration used is in all Zilog on-chip
oscillators. Advantages of this circuit are low power con-
sumption, low cost, large output signal, low power level in

Vi Vo
A

-

Figure 1. Basic Circuit and Loop Gain

the crystal, stability with respect to V. and temperature,
and low impedances (not disturbed by stray effects). One
drawback is the need for high gain in the amplifier to
compensate for feedback path losses.

| E U U

Figure 2. Zilog Pierce Oscillator
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OSCILLATOR THEORY OF OPERATION (Continued)

Pierce Oscillator (Feedback Type)

The basic circuit and loop gain is shown in Figure 1. The
concept is straightforward; gain of the amplifier is
A = Vo/Vi. The gain of the passive feedback element is
B = ViVo. Combining these equations gives the equality
AB = 1. Therefore, the total gain around the loop is unity.
Also, since the gain factors A and B are complex numbers,
they have phase characteristics. It is clear that the total
phase shift around the loop is forced to zero (i.e., 360
degrees), since V,, must be in phase with itself. In this
circuit, the amplifier ideally provides 180 degrees of phase
shift (since it is an inverter). Hence, the feedback element
is forced to provide the other 180 degrees of phase shift.

Additionally, these gain and phase characteristics of both
the amplifier and the feedback element vary with fre-
quency. Thus, the above relationships must apply at the
frequency of interest. Also, in this circuit the ampilifier is an
active element and the feedback elementis passive. Thus,
by definition, the gain of the amplifier at frequency must be
greater than unity, if the loop gain is to be unity.

The described oscillator amplifies its own noise at startup
until it settles at the frequency which satisfies the gain/
phase requirement AB = 1. This means loop gain equals
one, and loop phase equals zero (360 degrees). Todo this,

the loop gain at points around the frequency of oscillation
must be greater than one. This achieves an average loop
gain of one at the operating frequency.

The amplifier portion of the oscillator provides gain > 1 plus
180 degrees of phase shift. The feedback element provides
the additional 180 degrees of phase shift without attenu-
ating the loop gain to < 1. To do this the feedback element
is inductive, i.e., it must have a positive reactance at the
frequency of operation. The feedback elements discussed
are quartz crystals and ceramic resonators.

Quartz Crystals

A quartz crystal is a piezoelectric device; one which
transforms electrical energy to mechanical energy and
vice versa. The transformation occurs at the resonant
frequency of the crystal. This happens when the applied
AC electric field is sympathetic in frequency with the
mechanical resonance of the slice of quartz. Since this
characteristic can be made very accurate, quartz crystals
are normally used where frequency stability is critical.
Typical frequency tolerance is .005 to 0.3%.

The advantage of a quartz crystal in this application is its
wide range of positive reactance values (i.e., it looks
inductive) over a narrow range of frequencies (Figure 3).

4 1
|
|

Region of Parallel !
Operation :

1

INDUCTIVE 1
|

|

|

1

0 I'fs fp*, 217
|
1
|
1
1

CAPACITIVE |
1
1
|
1

* fs - fp is very small (approximately 300 parts per million)

Figure 3. Series vs. Parallel Resonance
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However, there are several ranges of frequencies where
the reactance is positive; these are the fundamental (de-
sired frequency of operation), and the third and fifth
mechanical overtones (approximately 3 and 5 times the
fundamental frequency). Since the desired frequency range
inthis applicationis always the fundamental, the overtones
must be suppressed. This is done by reducing the loop
gain at these frequencies. Usually, the amplifier's gain roll
off, in combination with the crystal parasitics and load
capacitors, is sufficient to reduce gain and prevent oscil-
lation at the overtone frequencies.

The following parameters are for an equivalent circuit of a
quartz crystal (Figure 4):

L - motional inductance (typ 120 mH @ 4 MHz)

C - motional capacitance (typ .01 pf @ 4 MHz)

R - motional resistance (typ 36 ohm @ 4 MHz)

Cs - shunt capacitance resulting from the sum of the
capacitor formed by the electrodes (with the quartz as a
dielectric) and the parasitics of the contact wires and
holder (typ 3 pf @ 4 MHz).

The series resonant frequency is given by:

Fs = 1/(2r x sart of LC),
where Xc and Xl are equal.

Thus, they cancel each other and the crystal is then R
shunted by Cs with zero phase shift.

The parallel resonant frequency is given by:

Fp = 1/[2r x sart of L (C Ct/C+Ct)],
where: Ct=C+ Cg

Cs
\|
Il
R L (o]
Quartz Equivalent Circuit

o IN| o
il
Symbolic Representation

Figure 4. Quartz Oscillator

Series vs. Parallel Resonance. There is very little differ-
ence between series and parallel resonance frequencies
(Figure 3). A series resonant crystal (operating at zero
phase shift) is desired for non-inverting amplifiers. A parallel
resonant crystal (operating at or near 180 degrees of
phase shift) is desired for inverting amps. Figure 3 shows
that the difference between these two operating modes is
small. Actually, all crystals have operating points in both
serial and parallel modes. A series resonant circuit will
NOT have load caps C1 and C2. A data sheet for a crystal
designed for series operation does not have a load cap
spec. A parallel resonant crystal data sheet specifies a
load cap value which is the series combination of C1 and
C2. For this App Note discussion, since all the circuits of
interest are inverting amplifier based, only the parallel
mode of operation is considered.
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OSCILLATOR THEORY OF OPERATION
Ceramic Resonators

Ceramic resonators are similar to quartz crystals, but are
used where frequency stability is less critical and low cost
is desired. They operate on the same basic principle as
quartz crystals as they are piezoelectric devices and have
a similar equivalent circuit. The frequency tolerance is
wider (0.3 to 3%), but the ceramic costs less than quartz.

Figure 5 shows reactance vs. frequency and Figure 6
shows the equivalent circuit.

Typical values of parameters are L = .092 mH, C = 4.6 pf,
R =7ohmsand Cs =40 pf, allat 8 MHz. Generally, ceramic
resonators tend to startup faster but have looser frequency
tolerance than quartz. This means that external circuit
parameters are more critical with resonators.

Impedance 100000 |~
(Ohm)
10000 |~

1000

100

10

] | ] l ]

2000 4000

6000 8000 10000
Frequency (KHz)

Figure 5. Ceramic Resonator Reactance
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Power
Supply

RTXCB (SCC) Voo Gnd SYNCB (SCC)
EXTAL (Z180) XTAL (Z180)
1.C. l
470 pt Under Test 22 pt
(All Unused
Probe (in) Inputs: 10k To Vcc)

Fé‘equency

enerator
1V P-P/Sine o

Figure 6. Gain Measurement

Load Capacitors
The effects/purposes of the load caps are:
Cap C2 combined with the amp output resistance pro-

vides asmall phase shift. It also provides some attenuation
of overtones.

Cap C1 combined with the crystal resistance provides

additional phase shift.

These two phase shifts place the crystal in the parallel
resonant region of Figure 3.

Crystal manufacturers specify a load capacitance num-
ber. This number isthe load seen by the crystal whichis the
series combination of C1 and C2, including all parasitics
(PCB and holder). This load is specified for crystals meant
to be used in a parallel resonant configuration. The effect
on startup time; if C1 and C2 increase, startup time
increases to the point at which the oscillator will not start.
Hence, for fast and reliable startup, over manufacture of
large quantities, the load caps should be sized as low as
possible without resulting in overtone operation.

Amplifier Characteristics

The following text discusses open loop gainvs. frequency,
open loop phase vs. frequency, and internal bias.

OreN Loor GaIN vs. FREQueNcy over LoT, VCC, Processs
Spu, anp Temp. Closed loop gain must be adequate to start
the oscillator and keep it running at the desired frequency.
This means that the amplifier open loop gain must be equal
to one plus the gain required to overcome the losses in the
feedback path, across the frequency band and up to the
frequency of operation. Thisis over full process, lot, V., and
temperature ranges. Therefore, measuring the open loop
gain is not sufficient; the losses in the feedback path
(crystal and load caps) must be factored in.

Open Loop Phase vs. Frequency. Amplifier phase shift at
and near the frequency of interest must be 180 degrees
plus some, minus zero. The parallel configuration allows
for some phase delay in the amplifier. The crystal adjusts
to this by moving slightly down the reactance curve
(Figure 3).

Internal Bias. Internal to the IC, there is a resistor placed
from output to input of the amplifier. The purpose of this
feedback is to'bias the amplifier in its linear region and to
provide the startup transition. Typical values are
1M to 20M ohms.
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PRACTICE: CIRCUIT ELEMENT AND LAY OUT CONSIDERATIONS

The discussion now applies prior theory to the practical
application.

Amplifier and Feedback Resistor

The elements of the circuit, internal to the IC, include the
amplifier, feedback resistor, and output resistance. The
amplifier is modeled as a transconductance amplifier with
a gain specified as I, ,/V,, (amps per volt).

Transconductance/Gain. The loop gain AB = gm x Z1,
where gm is amplifier transconductance (gain) in amps/
volt and Z1 is the load seen by the output. AB must be
greater than unity at and about the frequency of operation
to sustain oscillation.

Gain Measurement Circuit. The gain of the amplifier can be
measured using the circuits of Figures 6 & 7. This may be
necessary to verify adequate gain at the frequency of
interest and in determining design margin.

Gain Requirement vs. Temperature, Frequency and Sup-
ply Voltage. The gain to start and sustain oscillation
(Figure 8) must comply with:

gm>4n2f2Rq C,Cyit x M
where:Mis a quartzformfactor = (1 + C;,/C\+ Cy;i/Cor)?

Output Impedance. The output impedance limits power to
the XTAL and provides small phase shift with load cap C2.

IC Under Test

| DC Bias

Vin

33Q
DC Bias

Vp

Vout

Tout = Vout =V /33)

Figure 7. Transconductance (gm) Measurement

*%k

J

* Inside chip, feedback resistor biases the amplifier in the high gm region.

b External components typically: CIN = COUT = 30 to 50 pf (add 10 pf pin cap).

Figure 8. Quartz Oscillator Configuration
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Load Capacitors

Inthe selection of load capsitis understood that parasitics
are always included.

Upper Limits. If the load caps are too large, the oscillator
will not start because the loop gain is too low at the
operating frequency. This is due to the impedance of the
load capacitors. Larger load caps produce alonger startup.

Lower Limits. If the load caps are too small, either the
oscillator will not start (due to inadequate phase shift
around the loop), or it will run at a 3rd, 5th, or 7th overtone
frequency (due to inadequate suppression of higher
overtones).

Capacitor Type and Tolerance. Ceramic caps of £10%
tolerance should be adequate for most applications.

Ceramic vs. Quartz. Manufacturers of ceramic resonators
generally specify larger load cap values than quartz crys-
tals. Quartz C is typically 15 to 30 pf and ceramic
typically 100pf.

Summary. For reliable and fast startup, capacitors should
be as small as possible without resulting in overtone
operation. The selection of these capacitors is critical and
all of the factors covered in this note should be considered.

Feedback Element

The following text describes the specific parameters of a
typical crystal:

Drive Level. There is no problem at frequencies greater
than 1 MHz and V = 5V since high frequency AT cut
crystals are designed for relatively high drive levels
(5-10 mw max).

Atypical calculation for the approximate power dissipated
in a crystal is:

P=2R(nxfxCxVy)?

Where. R = crystal resistance of 40 ohms, C = C1 + Co =
20 pf. The calculation gives a power dissipation of 2 mW
at 16 MHz.

Series Resistance. Lower series resistance gives better
performance but costs more. Higher R results in more
power dissipation and longer startup, but can be compen-
sated by reduced C1 and C2. This value ranges from 200
ohms at 1 MHz down to 15 ohms at 20 MHz.

Frequency. The frequency of oscillation in parallel reso-
nant circuits is mostly determined by the crystal (99.5%).

The external components have a negligible effect (0.5%)
on frequency. The external components (C1,C2) and lay-
out are chosen primarily for good startup and reliability
reasons.

Frequency Tolerance (initial temperature and aging). Initial
tolerance is typically £.01%. Temperature tolerance is
typically+.005% over the temp range (-30to + 100 degrees
C). Aging tolerance is also given, typically
+.005%.

Holder. Typical holder part numbers are HC6, 18,
25, 33, 44.

Shunt Capacitance. (Cs) typically <7 pf.

Mode. Typically the mode (fundamental, 3rd or 5th over-
tone) is specified as well as the loading configuration
(series vs. parallel).

The ceramic resonator equivalent circuit is the same as
shownin Figure 4. The values differ from those specified in
the theory section. Note that the ratio of L/C is much lower
than with quartz crystals. This gives a lower Q which allows
a faster startup and looser frequency tolerance (typically
+0.9% over time and temperature) than quartz.

Layout

The following text explains trace layout as it affects the
various stray capacitance parameters (Figure 9).

Traces and Placement. Traces connecting crystal,caps,
and the IC oscillator pins should be as short and wide as
possible (this helps reduce parasitic inductance and re-
sistance). Therefore, the components (caps and crystal)
should be placed as close to the oscillator pins of the IC
as possible.

Grounding/Guarding. The traces from the oscillator pins of
the IC should be guarded from all other traces (clock, V,

-address/data lines) to reduce crosstalk. This is usually

accomplished by keeping other traces away from the
oscillator circuit and by placing a ground ring around the
traces/components (Figure 9).

Measurement and Observation
Connection of a scope to either of the circuit nodes is likely

to affect operation because the scope adds 3-30 pf of
capacitance and 1M-10M ohms of resistance to the circuit.
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PRACTICE: CIRCUIT ELEMENT AND LAY OUT CONSIDERATIONS (continued)

Indications of an Unreliable Design

There are two major indicators which are used in working
designs to determine their reliability over full lot and tem-
perature variations. They are:

Start Up Time. If start up time is excessive, or varies widely
from unit to unit, there is probably a gain problem. C1/C2
needs to be reduced; the amplifier gain is not adequate at
frequency, or crystal Rs is too large.

XTAL
—e—2 e} —
CL
] 280180
3
CcL EXTAL

Clock Generator Circuit

Signals A

(Parallel Traces
Must Be Avoided)

signal C —————+4 - -

_.l

B
1
1
1
1
1
1
1
1
|

2]

—r-;j— 280180

Output Level. The signal at the amplifier output should
swing from ground to V.. This indicates there is adequate
gain in the amplifier. As the oscillator starts up, the signal
amplitude grows until clipping occurs, at which point, the
loop gain is effectively reduced to unity and constant
oscillation is achieved. A signal of less than 2.5 Vp-pis an
indication that low gain may be a problem. Either C1/C2
should be made smaller or a low R crystal should
be used.

Signal Line
20 Layout Should
mm Avoid High
i max - Lighted Areas
P525%
/]
/ / 20 mm max
/ 64
————CLK
2
3

280180

Board Design Example
(Top View)

@ To prevent induced noice, the crystal and load

capacitors should be physically located as
close to the LSI as possible.

@ Signal lines should not run parallel to the clock

oscillator inputs. In particullar, the clock input
circuitry and the system clock output (pin 64)
should be separated as much as possible.

® Vcc power lines should be separated from the

clock oscillator input circuitry.

@ Resistivity between XTAL or EXTAL and the

other pin should be greater than 10 MQ

’ Figure 9. Circuit Board Design Rules
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SUMMARY

Understanding the Theory of Operation of oscillators,
combined with practical applications, should give design-
ers enough information to design reliable oscillator cir-
cuits. Proper selection of crystals and load capacitors,

along with good layout practices, results in a cost effective,
trouble free design.Reference the following text for Zilog
products with on-chip oscillators and their general/
specific requirements.

ZILOG PRODUCT USING ON-CHIP OSCILLATORS

Zilog products that have on-chip oscillators:

Z8® Family: All

Z80%: C01, C11, C13, C15, C50, C90, 180, 181, 280
Z8000°: 8581

Communications Products: SCC™, ISCC™, ESCC™

ZILOG CHIP PARAMETERS

The following are some recommendations on values/pa-

rameters of components for use with Zilog on-chip oscilla-
tors. These are only recommendations; no guarantees are
made by performance of components outside of Zilog ICs.
Finally, the values/parameters chosen depend on the
application. This App Note is meant as a guideline to
making these decisions. Selection of optimal components
is always a function of desired cost/performance tradeoffs.

Note: All load capacitance specs include stray capacitance.
Z8 Family
General Requirements:

Crystal Cut: AT cut, parallel resonant, fundamental mode.
Crystal Co: < 7 pf for all frequencies.

Crystal Rs: < 100 ohms for all frequencies.

Load Capacitance: 10 to 22 pf, 15 pf typical.

Specific Requirements:

8604: xtal or ceramic, f = 1 - 8 MHz.
8600/10: f = 8 MHz.

8601/03/11/13: f = 12.5 MHz.

8602: xtal or ceramic, f = 4 MHz.
8680/81/82/84/91: f = 8, 12, 16, MHz.
8671: f = 8 MHz.

8612: f = 12, 16 MHz.

86C08/E08: f = 8, 12 MHz.

86C09/19: xtal/resonator, f = 8 MHz, C = 47 pf max.
86C00/10/20/30: f = 8, 12, 16 MHz.
86C11/21/91/40/90: f = 12, 16, 20 MHz.
86C27/97: f = 4, 8 MHz.

86C12: f =12, 16 MHz.

Super8 (all): f = 1 - 20 MHz.

Z8000 Family (8581 only)
General Requirements:

Crystal cut: AT cut, parallel resonant, fundamental mode.
Crystal Co: < 7 pf for all frequencies.

Crystal Rs: < 150 ohms for all frequencies.

Load capacitance: 10 to 33 pf.

Z80 Family
General Requirements:

Crystal cut: AT cut, parallel resonant, fundamental mode.
Crystal Co: < 7 pf for all frequencies.

Crystal Rs: < 60 ohms for all frequencies.

Load capacitance: 10 to 22 pf.

Specific Requirements:

84C01: C1 = 22 pf, C2 = 33 pf (typ); f = DC to 10 MHz.
84C90: DC to 8 MHz.

84C50: same as 84C01.

84C11/13/15: C1 =C2 =20-33 pf; f =6-10 MHz
80180: f = 12, 16, 20 MHz (Fxtal = 2 x sys. clock).
80280: f = 20 MHz (Fxtal = 2 x Fsysclk).

80181: TBD.
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ZILOG CHIP PARAMETERS (Continued)
Communications Family
General Requirements: Specific Requirements:

Crystal cut: AT cut, parallel resonant, fundamental mode.  8530/85C30/SCC: f=1-6MHz (10 MHz SCC), 1-8.5 MHz

Crystal Co: < 7 pf for all frequencies. (8 MHz SCC).
Crystal Rs: < 150 ohms for all frequencies. 85130/ESCC (16/20 MHz), f = 1 - 16.384 MHz.
Load capacitance: 20 to 33 pf. 16C35/ISCC: f = 1 -10 MHz.

Frequency: cannot exceed PCLK.

REFERENCES MATERIALS AND ACKNOWLEDGEMENTS

Intel Corp., Application Note AP-155, “Oscillators forMicro  Zilog, Inc., Steve German; Figures 4 and 8.
Controllers”, order #230659-001, by Tom Williamson, Dec.
1986. Zilog, Inc., Application Note, “Design Considerations Us-
ing Quartz Crystals with Zilog Components” - Oct. 1988.
Motorola 68HC11 Reference Manual.
) Data Sheets; CTS Corp. Knights Div., Crystal Oscillators.
National Semiconductor Corp., App Notes 326 and 400.
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March 1992

Ziog SGC
78030/28530
QUESTIONS AND ANSWERS

This document contains the most commonly asked questions about the Zilog SCC.

They are divided into five sections:

B Hardware Considerations
@ Interrupts and Polling
B Asynchronous Mode

Synchronous Mode
B Miscellaneous Questions

HARDWARE CONSIDERATIONS

This section includes questions and answers on the hard-
ware interface, the clocks, the FIFO, special modes (Local
Loopback, DPLL, Manchester), and internal timing con-
sideration.

Hardware (Includes DMA Interface)

Q.

A
Q.
A

>0

What is the SCC transistor count?
Approximately 6000 gates, or 18,000 transistors.

What is the difference between the 28030 and
the Z8530?

. The Z8030 and Z8530 are packaged from the same

die. The multiplexed bus (Z8030) or non-multiplexed
bus (Z8530) version of the chip is selected at packag-
ing time by an internal bonding option.

. Can /AS be active only when the Z8030 is being

accessed and High all other times?

Since the interrupt pending bits (IPs) are updated on
address strobes, interrupts will not occur unless /AS is
continuous.

. How do /WR and /CE interact on the Z8530?

/WR and /CE are ANDed to enable atransparent latch.
Data is latched on the falling edge when both /CE and
/WR go Low.

. How many register pointers does the Z8530 have?
. The SCC has only one register pointer for both chan-

nels. The SIO (Z844X) has two, one for each channel.

>

>0 > o

Do you have to write to the pointer with the Z8530
to access WRO or RR0?
No. Both registers are accessed automatically without
first writing to the pointer.

Does /CE (/CS) have to be High during an interrupt
acknowledge cycle?
No.

Does the SCC support full duplex DMA?

The SCC allows full duplex DMA transfers by using the
DTR/REQ and W//REQ as two separate DMA control
lines for transmit request and receive request on each
channel.

Q. When using full duplex DMA, how do you program

>

>0 » P

W//REQ?
W/REQ should be programmed for receive and
DTR/REQ pin should be programmed for transmit.

Can both channels make simultaneous DMA
requests?
Yes.

Do you have to reset the SCC in hardware?

No. A software reset is the same as a hardware reset.
(WRQ CO). It also does not matter whether the Z8030
is in shift right or shift left mode because the address
is the same in either.




Hardware (Includes DMA Interface)

Q. Do you need to clear the reset bit in WR0 aftera Q. Why does the SCC initialization require that the
software reset? External Status Interrupts be reset twice?
A. The reset is clocked with PCLK; so it must be active ~ A. Because of the possibility of noise causing aninterrupt
during reset. pending bit (IP) to be set. The second reset guaran-
tees that the latch is clear. If the latch is closed high
Q. How long after a hardware reset should you wait and the external signal is low, the first reset will open
before programming the SCC. the latch at the high-to-low transition causing an inter-
A. Four PCLKs. rupt.
Clocks
Q. Does PCLK have to have a 50% duty cycle? Q. How do you select a crystal frequency?
A. The duty cycle doesn'thave to be 50% aslongasthe  A. Time constant: (Clock Frequency/2 x Bit rate x clock
minimum specification is met. factor) - 2 (the SCC Technical Manual assumed a
clock factor of one in the formula). Two examples are
Q. Can the SCC PCLK be stretched? given below:
A. Yes, as long as the pertinent specification is met.
However, this could cause a problem if PCLK is used For PCLK=3.6864 MHz For PCLK = 3.9936 MHz
to generate the bit rate. BitRate  TC Error Bit Rate TC  Ermor
Q. Thebitrate generator is driven fromwhatsources? ?gggg gg ) 13%88 ;82 ]
A. It may be driven from RTxC pin or PCLK, or from a 9600 190 ] 00 275 12%
crystal. 700 254 - w0 414 -
- ()
Q. How do you connect a bit rate crystal to the SCC? gggg g?g ] gggg ggg '06/‘:
A. Acrystal can be connected between RTxC and SYNC 2400 766 2000 995 04%
N . - R (]
tosupply the clockif the SCCis programmed for WR11 1200 1534 _ 1800 1107 03%
D71 1200 1662 -
Q. What is the crystal specification? ggg gg‘gg i
A. ltis a fundamental, parallel resonant crystal. For fur- 150 13310 R
ther details see the "Design Considerations Using 1345 14844  0007%
Quartz Crystal with Zilog's Components" Application 11'0 18151 ‘00150/:
Note. 75 26622 -
Q. Can RTxC on both channels be driven from the 50 3% -
same crystal.
A. No. A separate crystal should be used for each chan-

nel. The crystal should be connected between alter-
nate solution may be to use crystal on one channel and
reflect the clock out of the TRxC output and feed it into
another channel.
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Q. Why are there different Clock factors? Q. How is the error in the receive/transmit clock
A. These clock factors enable the SCC to sample the reduced?
center of the data cell. In the 16x mode, the SCC  A. The ideal way to reduce this error is by adjusting the
divides the bit cell into 16 counts and samples on crystal frequency such that only an integer value of TC
count 8. Clock factors are generally only used with is yielded when the equation is used.
Asynchronous modes.
Q. What are the maximum transfer rates?
A. The following table shows the PCLK rates (in bps).
4 MHz 6 MHz 8 MHz 10 MHz 16 MHz 20 MHz
Asynchronous mode:
External clock
6x mode (no BRG) 250K 375K 500K 635K M 1.25M
BRG
16x mode (TX+0) 62.5K 93.75K 125K 156.5K 250K 312.5K
Synchronous mode:
Using external clock M 1.5M M 2.5M 4M 5M
Using DPLL, FM encoding 250K 375K 500K 625K iM 1.25M
Using DPLL, MRZ/NRZI encoding 125K 187.5K 250K 312.5K 500K 625K
Using DPLL, FM, BRG 62.5K 93.75K 125K 156.25K 250K 312.5K
Using DPLL, NRZ/NRZI, BRG 32.25K 46.88K 62.5K 78.125K 125K 156.25K
Q. Can the maximum transfer rate using an external receive, requires that the receive clock and the SCC
clock be achieved? PCLK be synchronized. (RTxC to PCLK setup time at
A. Yes, butitisnottrivial. Inorder to achieve the maximum maximum rate in the Product Specification.) It is
rate on transmit, the SCC should have a dedicated probably easier to use a slightly faster PCLK SCC, or
processor or DMA. For example, at a 1 MHz rate, a back off slightly from the maximum rate.
byte must be loaded into the SCC every 8
microseconds. To achieve the maximum rate on
FIFO
Q. Howdoyouavoidanoverruninthereceived FIFO? Q. When the FIFO gets locked due to an error condi-

A. The receive buffer must be read before the recently
received data character on the serial input is shifted
into the receive data FIFO. This FIFO is three bytes
deep. Thus, if the buffer is not read, the fifth character
just arrived causes an overrun condition. There is no
bit that can be set or reset to disable the buffering.

What happens when you read an empty FIFO?
You read the last character in the buffer.

>0

tion, can it still receive?

A. The SCC continues to receive until an overrun occurs.

. Assuming thatthere are characters available in the

FIFO, what happens to them if the receiver goes
into the hunt mode?

They will remain in the FIFO until they are either read
by the CPU or DMA, or until the channel is reset.
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Zioc ESGC™ ConTROLLER

March 1992 QUESTIONS AND ANSWERS
PRODUCT DESCRIPTION
Q. Which of the following is the major factor in differ- (d) The USC supports the T1 data rate, not the ESCC

entiating the ESCC from the USC Family?

(a) The ESCC has less communications channels
than the USC

(b) The protocols supported by ESCC and USC are
different

(c) The ESCC is limited in operation to less than
5 Mbps, but the USC Family can operate up to
10 Mbps

A. (c) Most ESCC and USC Family members have two

channels and protocols. Support by the SCC is a
subsetof ESCC. Both ESCC and USC can support
T1 data rates so (a), (b), (d) are not correct.

Which of the following is not an improvement from
the SCC to the ESCC?

(a) The ESCC has deeper FIFOs

(b) The ESCC has new SDLC enhancements

(c) The ESCC has added new READ Registers

(d) The ESCC has added new WRITE Registers

(c) Nonew READ register addressing is added in the
ESCC although we allowed some Write Registers

to become readable through the existing READ
Register.

The ESCC has 4 bytes of Tx FIFO and 8 bytes of Rx
FIFO, while the SCC has 1 byte for the Tx and 3 bytes
for the Rx.

The ESCC has many new SDLC enhancements, such
as automatic EOM reset, automatic opening flag gen-
eration, etc.

The ESCC has added WR7' as a new WRITE Register
to configure the new options, therefore, (a), (b), (d) are
all differences between the SCC and ESCC.




APPLICATIONS

Q.

Which of the following is a benefit from deeper
FIFOs offered by the ESCC?

(a) More CPU bandwidths available for other system
tasks

(b) Can support faster data rates on each channel
(c) Can support more channels for the same CPU
(d) All of the above

(d) (a), (b) and (c) are consequences of reduction in
interrupt frequency that allows more horsepower to be

delivered from the CPU.

Which of the following CRC polynomials is sup-
ported in ESCC?

(a) CRC-16

(b) CRC-32

(c) CRC-CCITT

(d) (a) and (c)

(e) (b) and (c)

(d) CRC-32 is not supported in ESCC.

How long does it usually take for the customer to
migrate from SCC to ESCC in order to take the
advantage of the FIFO?

(a) Less than 3 month

(b) About 6 month

(c) About a year

(a) Since the ESCC is a drop-in replacement to the

SCC and using the deeper FIFO only requires
minimal efforts.

Q. Which of the following is an applications support

A.

the tool for ESCC:
(a) Sealevel Board
(b) Electronic Programmers Manual

(c) Application Note "Boost Your System Performance
Using the Zilog ESCC"

(d) All of the above

(d)

Q. Which of the following is a target application for the

ESccC?

(a) AppleTalk-LocalTalk Peripherals
(b) X.25 Packet Switches

(c) SNA connectivity products

(d) All of the above

(d) ESCC could support the data rate and protocol
required in the above applications.
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Z8S18000Z2CO
PRODUCT SPECIFICATION

N 2iLas

SUPPORTED DEVICES
185180, 285230

DESCRIPTION

The kit contains an assembled circuit board, software and
documentation to support software and hardware devel-
opment for the 285180 and Z85230 system at 18.432
MHz.

The supplied cross assembler and link/loader pack-
age allows full assembly language programming support.
A board resident debug monitor program allows execut-
able code to be down-loaded and subsequently de-
bugged.

The board comes with sample code to illustrate the
use of Zilog's Z83180 and Z85230 in a variety of commu-
nication applications.

SPECIFICATIONS

Power Requirements
+5Vdc @ 5A

Dimensions
Width: 5.65in.
Length: 4.0 in.

Serial Interface
RS-232 @ 9600 baud

KIT CONTENTS

18S180/ESCC Evaluation Board

CMOS 785180 MPU

18.432 MHz Crystal

Socketed 64K/(8K) x 8 EPROM
(Programmed with Debug Monitor and
Device Driver Demonstration Software)

Socketed 32K/(8K) x 8 Static RAM

RS-232C PC Interface

285180 Expansion Header

Z85230 Expansion Header

Reset Switch

NMI Switch

Cables
25-pin RS-232 Cable

Software (IBM® PG Platform)

ASMB800 Z800 Cross Assembler

MOBJ Link/Loader

Resident Debug Monitor and
Device Drivers Demonstration
Software Source Code

785180 Example Software

(a) In ASM800 Assembly

(b) In Microtec MCC80 C and
Microtec ASM80 Assembly

Note: Zilog is not responsible for support
and maintenance of the abhove software.

Documentation

Z8S180/ESCC Kit User Guide
Z80180/28S180 Product Specification
Z80180/Z180 Technical Manual

285230 Product Specification
785230/280230 Technical Manual

ASMB00 Z800 Cross Assembler User Guide
MOBUJ Link/Loader User Guide

ORDERING INFORMATION
Part No: Z8518000ZCO

IBM is a registered trademark of International Business Machines Corp.
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PRODUCT SPECIFICATION
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SUPPORTED DEVICES
280181

DESCRIPTION

The kit contains an assembled circuit board, software and
documentation to support software and hardware devel-
opment for the Z80181 device.

The supplied cross assembler and link/loader package
allows full assembly language support. A board resident
debug monitor program allows executable code to be
down-loaded and subsequently debugged.

SPECIFICATIONS

Power Requirements
+5Vdc @ .65 A

Dimensions
Width: 3.65 in. (9.27 cm)
Length: 4.20in. (10.67 cm)

Serial Interface
RS-232C @ 9600 bits/sec.

KIT CONTENTS

2180181 Evaluation Board

CMOS Z80181 MPU

19.6608 MHz Crystal

Socketed (32K) /8K x 8 EPROM
(Programmed with Debug Monitor) °

Socketed (32K) /8K x 8 Static RAM

RS-232C Interface

Z80181 MPU Expansion Header

Z80181 Peripheral Signal
Expansion Header

Reset switch

Nmi switch

Cables
25-Pin RS-232 Cable

Software (IBM® PG Platform)
Z8%/280%/Z8000® Cross Assembler
MOBUJ Link/Loader

Resident Debug Monitor Source Code
280181 Example Software

Documentation

280181 Kit User Guide

2780181 Product Specification
Z8030/8530 Technical Manual
Z80 Cross Assembler User Guide
MOBUJ Link/Loader User Guide

ORDERING INFORMATION
Part No: Z8018100ZCO
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PRODUCT SPECIFICATION
In general, the Z181 LLAP Driver implements the LLAP protocol
described in Inside AppleTalk by Sidhu et.al. In particular, the driver
performs the following functions:
@ |Itestablishes its own node address by transmitting ENQ frames as
Photograph required.
Not Available ) . .
At This Time lft responds to a received ENQ frame with an appropriate ACK
rame. :
It responds to a received RTS frame with an appropriate CTS frame.
It receives any data frames addressed to the node or to the
broadcast address and routes them according to given instructions.
It transmits an RTS frame before sending a broadcast data frame.
DESCRIPTION

The kit contains software and documentation to support AppleTalk®
LocalTalk™ Link Access Protocol (LLAP) on Zilog's Z181™(Z80181).

The Z8018101ZA6 LLAP driver requires a software licensing
agreement. The driver is written in ANSI Microtec C and partly in Z181
Assembler, all contained in diskettes to be executed using an IBM® PC and
a Microtec C compiler. The driver is composed of a series of C function
calls that allows the Z181 (in conjunction with proper LLAP hardware
interface, e.g., Z8018101ZC0) to transmit and receive LLAP packets. The
lower level transmission and reception routines are finely tuned using
2181 assembler codes. Interface of Zilog's LLAP driver to AppleTalk®'s
upper layer is left for the user.

Two examples using the Z181 LLAP driver are included. "Demo.c”
tests the RTS and CTS handshake between two Z8018101ZCO boards by
transmitting data between them. This demo requires two terminals
interfaced via the RS-232C ports to the Z8018101ZC0 boards.
"Mainecho.c" allows two Z8018101ZC0 boards to transmit and receive
LLAP packets. The user can then observe the transactions with his LLAP
network analyzer. Although this example application program does not
execute the higher layers of the AppleTalk stack, its inclusion demonstrates
that the LLAP packets adhere to LLAP specifications. The example
application programs also provide the user with models on which to base
his own application program. Source codes and documentations are
included in the kit.

280181 LLAP Driver Description

The kit contains source code and documentation (User Guide, LLAP Driver
for the Z181 and Design, LLAP Driver for the Z181) for the 2181 LocalTalk
Link Access Protocol Driver. The User Guide, LLAP Driver for the 80181
describes the Zilog-provided driver for the Z181 and explains how the
driver is to be used. The Design, LLAP Driver for the Z181 explains how
the driver works.

The kit is intended for users who wish to interface an AppleTalk node
to a LocalTalk network using the Z181. Interface to the upper layers of the
AppleTalk stack varies from user to user and is not addressed in the
documentation. The documentation does provide a general overview of the
ways the Z181 LLAP driver is intended to fit in a larger software system.

It transmits an RTS frame and waits for a CTS frame in response
before sending a non-broadcast data frame. It retries as necessary.

£ Ithandles all of the hardware interactions necessary to send and
receive frames.

@ It deals with all of the timeouts and timings required by the LLAP
protocol.

780181 LLAP Driver Resource Usage
And Hardware Requirements

B Approximately 4.5 Kbytes of program memory (ROM
or RAM) written partly in Z181 assembler and in ANSI C
(Microtec).

Approxiamtely 128 bytes of data memory (RAM).

TxD and RxD of the Z181’s SCC are connected to the
RS-422 differential drivers.

& The /REQ pin from the Z181's SCC is connected to the
7181 DMA's /DREQ1.

@ A3.6864 MHz crystal is attached to the RTxC and SYNC pins for
LLAP clocking.

The Z181 uses a 10.0 MHz clock

Memory access requires no added wait states.

IiT CONTENTS

Software
7181 LLAP Driver Source Code Diskette
(licensing agreement required)

Documentation
User Guide, LLAP Driver for the Z181
Design, LLAP Driver for the Z181

ORDERING INFORMATION
Part Ho: Z8018101ZA6
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Z8018101ZCO
PRODUCT SPECIFICATION
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DESCRIPTION

The kit contains assembled circuit boards support hard-
ware, and documentation to support AppleTalk®'s
LocalTalk™ Link Access Protocol (LLAP) on Zilog's Z181™
(Z80181) .

The purpose of the Z181 LLAP Evaluation Board is to
demonstrate one possible hardware configuration when
implementing LLAP on the Z181 (Z8018101ZA6)and to
provide a platform from which to execute example LLAP
application programs. A diagnostic program (demo.c) is
included with the kit. This program tests the RTS and CTS
hand shake between two Z8018101ZCO boards by
transmitting data between them. This demo requires two
terminals interfaced via the RS-232C ports to the
Z8018001ZCO boards.

A second example LLAP application program
(mainecho.c) allows the board to transmit and receive
LLAP packets to another board. The user can then
observe the transactions with his LLAP network analyzer.
Although the example application program-does not
execute the higher layers of the AppleTalk stack, its
inclusion in the kit does demonstrate that the LLAP
packets adhere to LLAP specifications. The example
application program also provides the user with a model
on which to base the user’s own application program.

Power Requirements
+5 Vdc @ 0.50A

Dimensions
Width: 4.4 in.
Length: 5.8 in.

Serial Interfaces
RS-232C
RS-422 LocalTalk DIN-8 and DB-9 interface

280181 LLAP Driver Resource Usage
And Hardware Requirements

B Approximately 4.5 Kbytes of program memory
(ROM or RAM) written partly in Z181 assembler and
in ANSI C (Microtec).

B Approxiamtely 128 bytes of data memory (RAM).

B TxD and RxD of the Z181’s SCC are connected to
the RS-422 differential drivers.

B The /REQ pin from the Z181’s SCC is connected to
the Z181 DMA's /DREQ1.

A 3.6864 MHz crystal is attached to the RTxC and
SYNC pins for LLAP clocking.

B The Z181 uses a 10.0 MHz clock

B Memory access requires no added wait states.

KIT CONTENTS
Two Z8018101ZCO LLAP Evaluation Boards, each has:
- CMOS Z181 MPU @ 10MHz
- 20 MHz Crystal (for MPU)
- 3.6864 MHz Crystal (for LLAP)
- Socketed 32K x 8 EPROM (containing demo.c)
- Socketed 32K x 8 Static RAM
- RS-232C Interface
- RS-422 Interface for LocalTalk DIN-8
or DB-9 connection
- Z181 MPU Expansion Header
Z181 Peripheral Expansion Header
- Reset switch
- NMI switch

Hardware

Two unsocketed 32K X 8 EPROMs containing mainecho.c
Two LocalTalk DB-9 connection modules

Two power supply cables

Two DB-25 connectors

Documentation

User Guide, LLAP Driver for the Z181
Design, LLAP Driver for the Z181
Z181 Product Specification

Z85C30 Product Specification

ORDERING INFORMATION
Part No: 78018101ZCO
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PRODUCT SPECIFICATION
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SUPPORTED DEVICES
28530, 285630, 285230

DESCRIPTION
The kit contains an assembled PC/XT/AT circuit board
with one high speed serial port, selectively driven by RS-
232C or RS-422 line drivers. The kit also contains soft-
ware and documentation to support software and hard-
ware development for Zilog's ESCC™ device.

The board illustrates the use of Zilog’'s ESCC in a
variety of communication applications such as SDLC/
HDLC, and high speed ASYNC.

SPECIFICATIONS

Power Requirements
+5Vdc @ 5 A

Dimensions
Width: 4in. (10.16 cm)
Length: 5in. (12.70 cm)

Serial Interface
A DB25 port selectively driven by RS-232C or RS-422 at
selectable baud rates.

KIT CONTENTS

185230 Evaluation Board

CMOS 785230 ESCC

RS-232C and RS-422 line drivers
DB25 connector

Software (IBM® PC Platform)

Source and executable codes to run the ESCC in SDLC/
HDLC and ASYNC modes using DMA, Interrupt and
polling methods. All codes are written in C and - compiled
using the Microsoft® Quick C compiler.

Documentation

285230 Product Specifications
285230 Technical Manuals
Z8523000ZCO User Guide
Sealevel™ User's Manual

ORDERING INFORMATION
Part No: Z8523000ZCO
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Z8018600ZCO
PRODUCT SPECIFICATION
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SUPPORTED DEVICES
28X30, 285230, 285233, 216632,
Z8XC30, 21633, 216C30

DESCRIPTION

The kit contains an assembled circuit board, software,
and documentation to support the evaluation and devel-
opment of code for Zilog's Z85C30 SCC, 285230 ESCC™,
Z85233 EMSCC™, Z16C30 USC™, Z16C32 IUSC™,
Z16C33 MUSC™, and the Z16C35 ISCC™. The purpose of
the board is to illustrate how the datacom family interfaces
and communicates with the 80186 CPU. This will help
potential customers evaluate Zilog's data com-munication
controllers in an Intel® environment. A board-resident
monitor program allows code to be downloaded and
executed.

SPECIFICATIONS

Power Requirements
+5 Vdc @ .50A

Dimensions
Width: 8.4in.(21.34 cm)
Length: 9.3 in. (23.62 cm)

Serial Interfaces
RS-232C, RS-422

KIT CONTENTS

28018600ZC0 Evaluation Board

Intel 80186 Integrated 16-bit MPU @ 16 MHz
CMOS 285230 ESCC

CMOS Z16C30 USC

CMOS Z16C32 IUSC

CMOS Z16C35 ISCC

2 (64K) 8Kx8 EPROMs

6 (256K) 32Kx8 SRAMSs

RS-232C, RS-422, and Apple® LocalTalk™ line drivers
DB9, DB25, and DIN 8 Interfaces

Cables
1 25-pin RS-232C Cable
14 Jumper Wires

Software (IBM® PG Platform)
Resident Monitor for download and
execution (80186 Assembler source code)
PC-board terminal emulator
785230, Z16C30/33, Z16C32, and
Z16C35 Examples Software (All codes
written in "C" and compiled using
the Microtec® C compiler.)

Documentation
Z85230 ESCC Product Specification
and Technical Manual
Z16C30/33 (M)USC Product Specification
and Technical Manual )
Z16C32 IUSC Product Specification
and Technical Manual
Z16C35 ISCC Product Specification
and Technical Manual
Datacom Evaluation Board Application Note

ORDERING INFORMATION
Part No: Z8018600ZCO




ZEPMDCO00001
PRODUCT SPECIFICATION
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SUPPORTED DEVICES
216630, 216€32, Z16C33

DESCRIPTION

The EPM™ Electronic Programmer's Manual provides on-
line documentation on Zilog's USC™ Universal Serial
Communicatons Controller (Z16C30), MUSC™ Mono-
Universal Serial Controller (Z16C33), and the IUSC™
Integrated Universal Serial Controller (Z16C32) register
sets and device operation. Its code generation features
make it a most valuable tool for the programmer. The
EPM helps you set the registers to ensure that the device
operates with your specified settings. Once you have
selected the field values as a series of C function calls, or
as an assembler table, you can include this output in any
software that utilizes the device.

SPECIFICATIONS

Minimum Hardware Requirements

IBM PC/AT with available 512K RAM

5.25 inch, high density, or 3.5 inch,
high density floppy disk drive

Hard disk drive

Color monitor

Minimum Operating System
MS-DQOS, version 3.0 or later

KIT CONTENTS
Software (IBM® PG Platform)
2 EPM Floppy Diskettes: 5.25 inch,
high density and 3.5 inch, high density

Documentation

EPM User's Guide
USC/MUSC Technical Manual
IUSC Technical Manual

EPM Registration Reply Card

ORDERING INFORMATION
Part No: ZEPMDC00001




ZEPMDCO00002
PRODUCT SPECIFICATION
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SUPPORTED DEVICES
28X30, Z8XC30, Z8X230, Z16C35

DESCRIPTION

The EPM™ Electronic Programmer's Manual provides on-
line documentation on Zilog's Serial Communicatons
Controller family of devices (Z08X30 NMOS SCC, Z8XC30
CMOS SCC, Z8X230 ESCC, Z16C35 ISCC™ controller):
register set and operation of the device. Its code genera-
tion features make it a most valuable tool for the program-
mer. The EPM Manual helps you set the registers to
ensure that the device operates with your specified
settings. Once you have selected values for the registers,
the EPM Manual lets you save the field values as a series
of C function calls or as an assembler table. You can
include this output in any software that utilizes the device.

SPECIFICATIONS

Minimum Hardware Requirements

IBM® PC/AT with available 512K RAM

5.25 inch, high density, or 3.5 inch,
high density floppy disk drive

Hard disk drive

Color monitor

Minimum Operating System
MS-DOS, version 3.0 or later

KIT CONTENTS
Software (IBM® PC Platform)
2 EPM Floppy Diskette: 5.25 inch,
high density and 3.5 inch, high density

Documentation

EPM User's Guide

SCC Technical Manual
ESCC Technical Manual
ISCC Technical Manual

EPM Registration Reply Card

ORDERING INFORMATION
Part No: ZEPMDC00002
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/0 CONTROLLER

GENERAL DESCRIPTION

z ilog's 280181 1/O Controller (ZIO™) is

a CMOS 8-bit microprocessor con-

taining the Z180 compatible MPU
(2181 MPU), one channel of Z85C30 Serial
Communication Controller (SCC), Z84C30
(CTC), two 8-bit general purpose parallel
ports, and two chip select signals into a
single 100-pin QFP (Quad Flat Pack)
package. This high-end superinte-grated
intelligent peripheral controller is targeted
for a broad range of intelligent communica-
tion control applications, i.e., terminals,
printers, modems, slave communication
processors for 8-, 16- and 32- bit MPU

FEATURES

B 780180 Compatible MPU Core with
One Channel of Z85C30 SCC, Z80
CTC, Two 8-Bit General-Purpose
Parallel Ports, and Two Chip Select 5|
Signals.

| High Speed Operation (10/12.5 MHz)
B Low Power Consumption in Two
Operating Modes:
(TBD) mA Typ. (Run Mode)
(TBD) mA Typ. (STOP Mode)

B Voltage Range 5V £10%

One Channel of Z85C30 Serial
Communication Controller (SCC)

2180 Compatible MPU Core, which

has:

- Enhanced Z80 CPU Core

- Memory Management Unit (MMU)
Enables Access to TMB of
Memory

- Two Asynchronous Channels

Two DMA Channels

Two 16-Bit Timers

Clocked Serial I/0 Port

.

based systems. The Z181 is also ideal for , @ Two 8-Bit General-Purpose Parallel
enhancement/cost reductions of existing B TTL/CMOS Compatible Ports
hardware using Z80/Z180 with Z8530/ )
Z85C30 applications. @ Clock Generator B Memory Configurable RAM and ROM
Chip Select Pins
B Z84C30CTC
100-Pin QFP Package
D7-D0 —= 1 780180 sCC &=~ Tx Data
Contro} ComeathIe (1 Channel) Rx Data
A19-A0 —a ore #—+~ Modem/Control
Signals
CTC
Glue
Logic
A19-A12
Address " PIAl el / = it Programmable
/ROMCS == Decode Bi-directional /0
/RAMCS = Logic or /0 Pins of CTC
PIA2 /8 == Bit Programmable
Bi-directional /O

Z80181 = 2180 + SCC/2 + CTC + PIA

99



ZILOG INTELLIGENT
PERIPHERAL (ZIP™)

780182

GENERAL DESCRIPTION

he 80182 is the Zilog Intelligent Peripheral

controller chip that can be used for modems,

faxes, voice messaging and other communica-
tions applications. It uses the static Z80180 micropro-
cessor (285180 MPU core) linked with two channels of
the industry standard 85230 ESCC (Enhanced Serial
Communications Controller), 24 bits of Parallel I/0, and
a 16550 MIMIC for direct connection to the IBM PC, XT,
AT, bus. Two different modes of operation allow
complete flexibility for both internal PC and external
applications. Also current PC modem software
compatibility can be maintained with the Z80182's
ability to MIMIC the 16550 UART chip. The 280180 acts
as an interface between the ESCC and 16550 MIMIC

FEATURES

B 785180 MPU (Static Version of

Z180F)

- Code Compatible with
Zilog Z80® CPU
Additional Instructions

- Operating Frequency DC to

16 MHz and 20 MHz
- Two DMA Channels

- On-Chip Wait State Generators

- Two UART Channels

Two 16-Bit Timer Counters
On-Chip Interrupt Controller
On-Chip Clock Oscillator

Generator with Idle and Standby

Two ESCC™ Channels

Three 8-Bit Parallel I/0 Ports

16550 Compatible MIMIC Interface
for Direct Connection to PC, XT, AT,
PS2 PC and Microchannel Bus

Package 100-Pin QFP (Quad Flat
Package) or 100-Pin VQFP (Very

Small Quad Flat Package)

A Fully Static Device

interface when used in internal applications and between Modes of Operation
the two ESCC channels in the external applications. This - Clocked Serial I/0 Port
interface allows for data compression and error
correction on outgoing and incoming data.
D7-D0
Control <& » GL[J l«——— EVi
A19-A0 % loge lq — Ep
Bus < A L
Transceiver
285180
Tx Data <¢—] (Static Z80180)
ESCC MPU Core ESCC
RxData —®1  Channel < Channel
A B
ESCC /TRXCB
Control \ <
' [
/ROMCS < 16550
= Aress [ MIMIC
/RAMCS ¢ gcode Interface
8-Bit Parallel 8-Bit Parallel 8-Bit Parallel
PortC Port B Port A
A

ESCC Ch.A ' I
or PortC

Z180 Signals <&

|MUX| |

or Port B

16550 MIMIC
orESCC Ch. B

and Port A

9-10



COLORADO
Boulder

FLORIDA

GEORGIA
Norcross

ILLINOIS
Schaumburg

MINNESOTA
Minneapolis

NEW HAMPSHIRE

.408-370-8
714-453-9701

303-494-2905
813-585-2533
404-448-9370
708-517-8080
612-944-0737
603-888-8590
216-447-1480

503-274-6250

GERMANY
Soémmerda
JAPAN
HONG KONG
Kowloon
KOREA
SINGAPORE
Singapore
TAIWAN

UNITED KINGDOM
Maidenhead

49-8967-2045
49-3634-23906

81-3-3587-0528

852-7238979

82-2-552-5401

65-2357155

....886-2-741-3125

44-628-392-00




