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Your 40 channel CB represents the state of the art in high tech engineering.
This unit is not only a full feature CB transceiver but incorporates a high
performance 10 channel NOAA weather bureau VHF receiver. The full 10-
channel weather receiver allows use on all current and future NOAA weather
bureau channels plus Canadian and international channels. The unit
incorporates microprocessor controlled PLL circuitry for precise tuning and
increased function. Receiver noise and interference can now be largely
eliminated by the new ESP2™ noise reduction system. Also included is a
backlighted Liquid Crystal Display (LCD) digital information center that out-
dates CB's with LED readouts.

How to install your
Midland mobiile CB

This transceiver may be installed in any 12 volt negative ground-
system car or truck. Almost all current U.S. and foreign vehicles use a
negative system, but some older modeis and some newer large trucks may
have a positive ground.

Check the requirements for your vehicle before you begin
installation.

Generally, you have a negative-ground system if the minus ( -)
battery terminal is connected to the motor block. Contact your dealer in the
event you are unabie to determine your vehicle’s polarity system.

Installation and operating accessories furnished with your
Midfand CB:

Easy removal mounting bracket system.

Microphone bracket system.

All main-unit and microphone mounting hardware needed for normal
installation.

Plug-in microphone with coil cord.

FCC part 95, Subpart D.

Owner's Manual.
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Where to locate your CB transceiver.

Your new Midland CB is designed to be installed under the dash or
vertically on a console of your vehicle.

Safety and convenience are the primary considerations in deciding
exactly where to locate your radio.

Caution: Be sure that the unit is located so that it does not interfere with the
driver or impair access to any controls. Connecting cables must be routed
and secured in such a manner as not to interfere with the operation of the
brake, accelerator or other controls. Interference from either the unit or
connecting cables may contribute to the loss of control of the vehicle.

Mechanical mounting
Note: Extreme care should be exercised when drilling inte dash to avoid
damage to under-dash electronic ignition, cruise control, instrument and / or
accessory wiring. Your unit must be mounted so as not to interfere with air
bag (SRS) operation.

Step 1: Heeding the caution, use the mounting bracket as a template for
marking the location of screw holes under the dash. Use an awl, nail or
other sharp pointed object to mark the metal.

Step 2: Drilt a 1/8” hole for each screw hole in the mounting bracket. Attach
the bracket to the dash with the 3/8" Phitlips machine screws provided.

Step 3: Locate and secure the radio inte the mounting bracket afiowing
working space for later power connections.

Power wiring (negative ground only).

Step 1: If you have not determined whether your vehicle has a negative or
positive ground, do so now. Then disconnect the negative lead from the
battery to prevent short circuits that can occur during wiring.

Step 3. With negative ground, connect the red wire (the one with in-line fuse
holder) to either the ( a ) fuse block radio circuit (filtered), ( b ) cigarette
lighter (unfittered for noise), or ( ¢ ) directly to the positive post on your
battery.




(Usually, the fuse block is the most convenient connecting point. It is also
possible to connect to the Accessory terminal on the fuse block, so thai your
CB automatically goes off when the ignition goes off, preventing accidental
battery drainage.)

Note: In many new vehicles the only circuit that has noise filtering is the
radio circuit.

Then tightly connect the black wire directly to the vehicle's metal
frame. A good direct metal - to - metal ground is essential for optimum
performance. Installations using the cigarette lighter socket for power
require an extra ground wire from the radio chassis to the vehicle if the radio
is not fastened to a grounded part of the vehicle.

Step 3: Plug - in the power cord to the receptacie provided on the back of
the transceiver.

Mounting the main unit.
Step 1: Position the main unit between the bracket arms in line with the
retention knobs. Set the angle for optimum operating comfort and
accessibility.
Step 2: Tighten the retention knobs.
Installation of microphone hanger.

Mounting holes are provided on the microphone hanger bracket. The
bracket can be attached to the vehicle dash, or other convenient location.

Antenna: How to select, position install
and tune the right one for you.

Basically, you have two types of mobite CB antennas - full-length
whip and loaded whip - and a variety of types of mounts (depending on
where you locate your antenna) to choose from.

Midland markets a broad line of high-performance antennas. The dealer who
sold you your Midland CB can advise which type is best for you.
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Where you locate your antenna does make a difference.
Some general rules for antenna location that can aid CB performance:
1. Put your antenna mount as high on the vehicle as possible.

2. The higher the proportion of antenna length that is above the roof, the
better.

3. i possible, mount the antenna in the center of whatever surface you
choose.
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4. Keep antenna cables away from noise sources, such as the ignition
system, gauges, electric fuel pumps, etc.

5. Make sure you have a solid metal - to - metal ground.

6. Exercise care to prevent cable damage.

Essentially, you have five location choices: the roof, gutter, rear deck, front
cowl or rear bumper. Where you decide to locate your antenna will
determine the type of antenna you install. Again consult your Midland CB

dealer for advice and guidance, and measure your needs against the
attributes of the various Midland antenna models he carries.

Antenna installation.

Follow the manufacturer’'s installation instructions carefully.

Waming: Never operate your CB radio without attaching an antenna or with
a broken antenna cable. This can result in damage to transmitter circuitry.

Tuning your antenna.

Some antennas are factory tuned. However, performance can usually be
improved by slightly lengthening or shortening its length, using a Standing
Wave Radic (SWR) meter. For the exact procedures to be used refer to the
antenna manufacturer’s instaflation manual.




You can buy an SWR meter separately or have your antenna checked by
your Midland CB Dealer's service department or a two-way comm shop.
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FRONT PANEL CONTROLS

. MICROPHONE CONNECTOR: Piug in the supplied microphone to this

connector. The collar ring has a screw on locking ring. Push the ring onto
the units collar and screw on unti! it is tight.

. ON/IOFF VOLUME: In the off position your transceiver's power is off. Tum

this control clockwise to switch on the unit and adjust the voiume.

. MIC GAIN: Rotating this control fully clockwise will result in

the greatest microphone output. /rotating the control counter-clockwise
reduces the microphone output, improving the sound in high noise
environments. This control can also be used to control optional power
microphone output.

. SQUELCH CONTROL: Adjust this control until background noise just

disappears. If the control is adjusted foo far clockwise it may cause
muting of weaker signals.

. RF GAIN CONTROL: This control adjusts the receiver, sensitivity. Adjust

the control for best reception of distant or local stations. Begin with
control fully clockwise. To reduce reception of unwanted distant stations,
turn control counter-clockwise until only desired stations are heard.

. ROTARY CHANNEL SELECTOR: This easy to operate control allows

changing of weather or CB channel, either up or down. This control wiil
not operate when emergency channel 9 has been selected by using the
“CH9" button or when the channe! “LOCK” function has been activated.

. SPEAKER:

. CHANNEL DISPLAY: LCD (liquid crystal display) read-out of selected CB

or weather channel.

FREQUENCY DISPLAY. Displays channel frequency in MHz and kHz

when the “FRQ” switch is on.

10. TX INDICATOR: LCD indicator for showing the unit is transmitting.

11. WX INDICATOR: When this indicator is illuminated it indicates your unit

is in the weather receive mode. Weather channels are displayed.
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12. ESP. INDICATOR: Indicates the ESP2™ “Noise Killer” circuit has been
activated.

13. S/RF DISPLAY: LCD read-out of received signal strength and relative
transmitter power output.

14. CB/WX: This button causes your unit to change modes between NOAA
weather bureau receiver and CB operation.

15. CH.9 SWITCH: Press this for quick selection of emergency channet 9.
All other channels are locked out when channel 9 is activated by using
the “CH9" switch. Switch off “CHZ” switch to retumn to normal CB
operation.

16. ESP: Pressing this button controls the ESP2™ audio system. Channel
noises are reduced and voices enhanced when ESP2™ s active.

17. FRQ: This switch selects Frequency in MHz display instead of channel
numbers.

BACK PANEL
ANTENNA CONNECTOR: Connect a standard 50-ohm CB antenna to this
connector.

S-METER JACK: A DC voltmeter may be connected to this jack for
precision monitoring of received signal strength.

EXT SPEAKER JACK: When a speaker is connected to this jack the
internal speaker is by-passed. All received signals will be heard through
the extemnal speaker when it is connected. The speaker connected to the
“EXT" jack should be rated at 8 ohms and 5 watts or more.



HOW TO OPERATE YOUR TRANSCEIVER FOR CB USE

You should become familiar with the controls and complete the preceding
installation instructions before attempting operation of your CB.

1. Adjust the squelch control fully counter-clockwise

2. Rotate the on/off volume control clockwise to tumn the unit on. Adjust the
volume for a normal listening level.

3. Select the desired channel by the rotary channel selector. Rotate the
squelch centrol until the background noise is just quieted. You are now in the
receive mode.

NOTE: If the channel will not change, check that the “CH9 switch is not on.
In this case switch the "CH9” switch off to deactivate this function

4, To transmit press the PTT bar on the side of the microphone. Hold the
microphone 2 to 3 inches from your lips and speak in a normal voice.

5. To receive simply release the PTT bar.

TO OPERATE YOUR TRANSCEIVER FOR WEATHER RECEIVE

1. Foliow steps 1 and 2 above.

2. Press the “WX” button.

3. Using the rotary channel selector select the active channel in your area.

How ESP2™ works to make your CB sound better.

The ESP2™ noise reduction system constantly monitors the signal strength
and the type of noise present. When the signal strength is too low for good
reception, the receiver sound is automatically adjusted to dramatically
reduce the noise that comes through the speaker. While the noise is
decreased the actual sounds you need to hear are increased.

Skip interference can cause whistles and howling sounds. Electrical
interference from power lines, ignition systems or other sources can produce
low humming and buzzing noise. These high and low sounds are not
needed for communications. ESP2™ can determine the difference between
undesired noises and sounds you want to hear and filter the noises out.

These results ESP2™ can accomplish without decreasing receiver range (it
usually increases range). Most importantly, ESP2™ works by itself and
does not need to be listening to other ESP2™ equipped CB's to be 100%
effective.

The end result of ESP™ is that you can lower or compiletely stop using your
squeich control. You will hear weak signais that cause other CB’s to hear

9




only noise. With this new patented sound control system you will find
yourself using your CB more thereby increasing your safety and enjoyment.

TECHNICAL SPECIFICATIONS

GENERAL

Spurious response ................c........... VIR more than 45 db
TRANSMITTER

RF OUPUL POWES ...ttt 40W
Frequency TOIBraNCE ..ot 0.005%
Harmonic SUPRNeSSION ...t More than 60 db
MOGUIBION ...ttt eeea e eme e AM 90% { + 5%)

SPECIFICATION - WEATHER RECEIVER

CHANNELS

00 163.275 05 162.450

4] 162.550 086 162.500

02 162.400 o7 162,525

03 162.475 08 161.650

04 162.4. [4:°] 161.775

Sensitivity 1.0 uV for 20 db
Audic Power aow

Audio Load 8 ohms
Intermediate Frequency 455 Khx
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LIMITED WARRANTY.

Midiand Consumer Radio will repair or replace, at its option without charge, any Midland Mobile,
Base Station, or full power Hand-Held Citizens Band transceiver which fails due to a defect in
material or workmanship within one year following the initial consurner purchase.

This warranty does nat include any canying cases, earphones, or telescoping antennas which may
be a part of or included with the warranted product, or the cost of labor for removal or re-installation
of the product in a vehicle or other mounting.

Performance of any obligation under this wamanty may be obtained by retuming the warranted
product.frenghtprepad along with proof of purchase date, to Midland Consumer Radio, Warranty
Service Department 1670 North Topping, Kansas City, Missouri 64120, or fo any “ Midland
Authorized Warranty Service Station,” or to the place of purchase { if a participating dealer).
Warranty information and the location of the nearest "Midland Authorized Warmranty Service Station,”
may be obtained by writing Midland Consumer Radio, Waranty Service Department.

This warranty gives you specific legal rights, and you may also have other rights which vary from
state to state.

Note: The above wamanty applies only to merchandise purchased in the United States of America
or any of the territories or possessions or from U.S. millitary enchange. For warranty coverage on
merchandise purchased elsewhere, consult the supplemental warranty information included with this
product or ask your dealer,

SERVICE
If it ever becomes necessary to retum your unit for service:

Pack the unit in its onginal box and packing, Improper packing may result in damage during
shipment. Include $7.50 for return postage and handling. (Note: Some states do not require you to
pay for postage and handling).

Include a full description of any problems. Include your telephone number,

You do not need to retum accessory items (brackets, screws, power cord, antenna, efc.) unless they
may be directly related fo the problem.

Include a photocopy of the bill of sale or other proof of purchase showing the date of sale. This
information must be inciuded before warranty service can be considered.

A flat rabe of $45.00 will apply to repairs not covered by warranty. Send only cashiers check, money
order or Master Card or Visa card number.

MIDLAND
CONSUMER RADIO

1670 N. Topping
Kansas City, Mo. 64120
Phone 816-241-8500. Fax 816-241-5713  E-mail: midindcb@midlandradio.com
Printed in China
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FCC ID: MMA77120ESP

APPENDIX 6

ALIGNMENT INSTRUCTIONS

SEVEN (7) PAGES OF ADJUSTMENT PROCEDURES FOLLOW

ALTIGNMENT INSTRUCTIONS
FCC ID: MMA77120ESP

APPENDIX 6




Document Number

Rewvision Number ;0
Issue Date : 9 October, 1998.
Page : Page 1 of 6

A. PLL SECTION

1. Test Equipment Required
a. Frequency Counter

b. DC Volimeter (about 100K ohm)
¢. DC Power Supply (13.8V, 2.5Amp.)
NOTE : Figure 1 provides test point and all alignment location information.

2. Test Set-Up

o \PIN NO.1 OF IC1 FREQUENCY COUNTER
— o0 4.500 MHz
n = f\” o
Q© I ©
POVER CORD o
LT°
Figure2

HOT POINT OF C83 DC VOLT METER

LY
O @]
o} o—%‘_n LT
DC POWER SUPPLY
™ [T
POWER CORD o
:"‘O

Figure3




Document Number
Revision Number 0
: 9 October, 1998.

Issue Date

Page

:Page2 of 6

3. Alignment Procedure (VCO)

VOLUME :Optional
SQUELCH :Optional
Channe| Selector :
Channel 1

STEP CONTROLSETTING QUTPUTINDICATOR  |ADJUST ADJUSTFOR
CONNECTION

1. Alignment of Ref. Osc.
Mic :Receive Connect frequency coun- | TC1 [Adjust for 4.500
POWER :On ter to PIN NQ.1 of IC1 MHz + 20Hz
VOLUME :Optional .(Figure 2) indication on
SQUELCH :Optional frequency counter
Channel Selector :

optional

2. Alignmentof VCO
MIC Tx or Rx Connect DC voltmeter tof T7 | Adjust for 3.8V indica-
POWER :On hot point of C83. tion on DC voltmeter.
VCOLUME :Optional (Figure 3) (Before adjust T7 must
SQUELCH :Optional select high VCO volt-
Channel Selector : age mode.)
Channel 40

3. MIC :Tx or Rx Same as step 2. Check the indication on DC
POWER :On voltmeter (must be over 2.0V). If

DC voltmeter under 2.0V, read-

just T7

and return to step 2.




Document Number

Revision Number :0
Issue Date : 9 October, 1998.
Page :Page 3 0of 6

B. TRANSMITTER SECTION

1. Test Equipment Required
a. RF Power Meter
b. 50 ohm dummy w/ attenuator
c. RF Voltmeter
d. DC Power Supply (13.8V, 2.5Amp)
NOTE : Figure 1 provides test point and all alignment location information.

2a. Test Set-Up

BASE OF Q25 RF YOLT METER
o/ n
Q o O
PIVER
CIRD
;—O
O
X PIVER SUPPLY Figure4
FREGUENCY CIANTER
[26.965MHz ]
RF_PIVER METER
]
s _ I OSCILLOSCOPE
— HiCl¥s
L 4 T Y
50 0N DUMKY
LOAD ¥/ ATTEMUATIR
-
]
IC PIVER SUPRLY
Figure5




Document Number

Revision Number :0
Issue Date : 9 October, 1998.
Page : Page 4 of 6

2b. Test Set-up

R PIVER METER
SET 7N SPECTRUM ANALYZER
I D L U e
50 DHN DUNNY
LOAD ¥/ ATTEMUATIR
o]
0 .
0C POVER SUPPLY Figure 6
NIC SSYN
AIDIT ENERATIR
- =
®
X o
| >
|
'*‘—h
HIC JACK RF POVER METER
ST N SPECTRUM ANALYZER
[ g R o N o @ _ﬂ_
] .
ﬁ:gﬁ“”“ 50 CHN DURHY
PR LOAD ¥/ ATTENUATER
& ()
) CORD
o Figure 7
IC POVER SUPPLY




DocumentNumber

Revision Number 0
Issue Date : 9 October, 1998.
Page :Page 5of 6

3. ALIGNMENT PROCEDURE (TX)

STEP CONTROLSETTING QUTPUT INDICATCR ADJUST ADJUDTFOR
CONNECTION

1. | Set channel selector to channel 19

2. Disconnect R134.

3. Alignment of Pre-driver stage

Connect RF voltmeter to Adjust for maximum
base of Q25, T8 T9 indication on RF
(Figure 4) voltmeter.

4. | Be sure that the level difference among all channels are within 30mV on RF voltmeter. Be sure
that the levels on all channels are above 650mV on RF voltmeter. if the level difference is over
30mV or the level is below 650mV, repeat step 3 as necessary to obtain maximum output.

5. | Re-connect R134.

6. | Set Channel selector to channel 19,

7. Alignment of driver and final stage.

Connect frequency T10,T11 | Adjust for maximum
counter and oscilloscope L4 indication on RF power
through 50 ohm dummy meter.

w/attenuator to RF power

meter.

Connect RF power-meter to

ANT. Jack on the unit.

(Figure 5) '

8. |Alignment of RF output Power. R134 Choose the value combi-
nation of R134 to obtain
3.6W ~ 3.9W RF output
power.

9. Check that the RF output power differencé among channels & each band is below 0.2W
on RF output Power Meter. If the level difference is above 0.2W, repeat step 7 as neces-
sary to obtain maximum output,

10, same as step 7. Check that RF output power is 3.6 to

3.9W on all channels & each band.
If it is not within the above range,go
back to steps 3 through 8and read just.




Document Number

Revision Number : 0
Issue Date . 9 October, 1998.
Page :Page 6 of 6
11. Alignment of Transmitter Frequency
Setto channel 19. Same as step 7. Tc1 | Make sure that the transmit-
ter frequency is 27.185MHMz
+100Hz on frequency counter.
If not, readjust TC1.
12. Check to spurious
Connect spectrum Check suppression of harmonic fre-
analyzer thr0ugh quency ’evel (2”d,4th...t01000MHZ).
500hm dummy w/ Compared to fundamental : must be
attenuator to RF be“er than -62dB
power meter.
Connect RF power
meter 1o ANT.
Jack on the unit.
(Figure &)
13. Check to occupied bandwidth
Connector Audio Generator |Connector Spectrum
(2500Hz ) and SSVM  |Analyzer through 50 Check the below frequency level
through capacitor 1 uF to  {ohm dummy w/ whether it is within the FCC spec.
Microphone connector Pin | attenuator to RF power +2.5KHz
3, meter. +5.0KHz
Disconnector condenser Connect RF power
microphone. (Fig.7) meter to ANT. Jack on
Adjust audio signal level to |the unit.
50% modulation +20dB. (Fig. 7). :
+22 5KHz
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FCC ID: MMA77120ESP

APPENDIX 7
CIRCUITS AND DEVICES TO STABILIZE FREQUENCY
All 40 channels of transmitting, and receiving, frequencies
are provided by PLL (Phase Locked Loop) (ICl1l) circuitry.
The purpose of the PLL is to provide a multiple number of
frequencies from a VCO (Voltage Controlled Oscillator) with
quartz crystal accuracy and stability locked to crystal

oscillator reference frequency.

The reference crystal oscillator frequency is 4.5 MHz.

CIRCUITS AND DEVICES TO
STABTILIZE FREQUENCY
FCC ID: MMA77120ESP

APPENDIX 7



FCC ID: MMA77120ESP

APPENDIX 8
1. jrcuits F ion O iou diatj

The tuning circuit between the final amp and antenna jack
JK402 stage "PI"™ network Cl110, Cl112, 14, C113, LS5, Cll4,
Cl115, L6 and Cl117 in the Q27 output circuit serve to sup-
press radiation. This Network serves to impedance match Q27
to the antenna and to reduce the spurious content to an
acceptable level. In-band spurious is reduced to acceptable
levels by filtering and layout in the frequency synthesizer.

2. Circuits For Limiting Modulation

The mic input is fed to the mic amp IC2 (1/2) and then to
the audio power amp IC3 which feeds the signal to the modu-
lation transformer Té. The audio output at the tap of Té is
fed in series with the B+ voltage through diode D6 to the
collector of Q26 and the final Q27 to collector modulate at
both stages.

A portion of the modulation voltage is fed to Q13 and Ql4
and turn on and at the same time, Q14 attenuates the mic, in
put to the mic amp IC2 (1/2). The resulting feedback loop
keeps the modulation from exceeding 100% for input
approximately 40 dB greater than that required to produce
50% modulation. The attack time is about 18 ms and the
release time is about 350 ms.

3. Circui [e) imiti r

During factory alignment, the series base resistor R134 of
Q27 is selected to limit the available power to slightly
less than 4 watts. The tuning is adjusted so that the
actual power is from 3.6 to 3.9 watts at 13.8 Vdc power
supply, and there are no other controls for adjusting power.

DEVICES AND CIRCUITS TO SUPPRESS
SPURIOUS RADIATION; LIMIT
MODULATION AND POWER

FCC ID: MMA77120ESP

APPENDIX 8
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APPENDIX 8
APPENDIX 9

PLL DATA SHEETS

THIRTEEN (13) PAGES FOR LC72322 FOLLOW THIS SHEET

COPY OF PLL DATA SHEETS
FCC ID: MMA77120ESP
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Ordering number : ENd?Q?TI A'TTf\] - MQ . 6{.) (d "AU [OO/\ér

C:}.(j. LL/Q g!(
CMQOS LS|

/ No. 4797A ][ LC72322

Single-Chip Microcontroller with PLL
and L.CD Driver

Overview * Program runaway can be detected and a spectal address
set (Programmable watchdog timer).
* Voltage detection type reset circuit
* One 6-bit A/D converter
» Two 8-bit D/A converters (PWM)
* One external interrupt
* Hold mode for RAM backup
- ) Functions » Sense FF for hot/cold startup determination
‘ *PLL:45w55V

The LC72322 is a single-chip microcontroller for use in

electronic tuning applications. It includes on chip both

LCD drivers and a PLL circuit that can operate at up to

150 MHz. It features a large-capacity ROM, a highly
) efficient instruction set, and powerful hardware.

» Stack: Eight levels
= Fast programmable divider : CPU.‘31.531? 55'55\:/
* General-purpose counters: HCTR for frequency P 2109,

measurement and LCTR for frequency or period Package Dimensions

measurement .
* LCD driver for displays with up to 56 segments unit: mm
(112 duty, 1/2 bias) 3174-QFPBOE
* Program memory (ROM): 4 k words by 16 bits
+ Data memory (RAM): 256 4-bit digits (LCraszz)
* All instructions are single-word instructions i “’:‘?F e &ﬂ_
* Cycle time:  2.67 ps, 13.33 s, or 40.00 s (option) | {AARAARARARAARARRAAAARRR T
* Unlock FF:  0.55 ps detection, 1.1 ps detection i :

* Timer FF: 1 ms, 5ms, 25ms, 125ms

* Input ports*: One dedicated key input port and one

high-breakdown voltage port

* Output ports*: Two dedicated key output ports, one

high-breakdown voltage open-drain port

. Two CMOS output ports (of which one
can be switched to be used as LCD driver
outputs) ‘
Seven CMOS output ports (mask option : =
switchable to use as LCD ports)

/O ports*:  One switchable between input and output
in four-bit units and one switchable
between input and output in one-bit units

Note: * Each port consists of four bits.

(1N
15.%

W\

SANYO: QIP8OE

This LS| ¢an easlly use CCH that is SANYO's original bus format.

GIGlE]

* CCBis atrademark of SANYO ELECTRIC CO,, LTD.
= CCB is SANYO's original bus format and all the bus




LC72322

Pin Assignment

Dedicated inputs

@]

Dedicated nchannel

open-drain outputs

15 V braakdown voltage
PH2 and PH3
can be
switched 1o be

- used as D/A

convarter

e

—

outputs.
8o

[ resty
[ Jeo2
[ Jeo
] vss

AMIN

The input breakdown voltage is 13V
(maximum rating) irrespective ot Vpp

LT

o
1 voo

LETR

* High-breakdown

voltage input ports
{maximum cating}
INT, RES, SNS, and
HOLD: 13V

HCTR

5
\ |

1 {-

xow
| resve ]
I pea |
i: LI-F-3
-] —
reo |
[oacasmua T
! pacssprz [

! RH1 §

CMOS VO
The VO states
can be switched

in single-bit units.

O 1 xout

pra [
pre [
prs |
ero ]
MrEa | =

®

CMOS 1D
The O states
anm switched

4 bits at & time.

Lcrza3ze

\

|

]
pcr [
pco |
rea | |
a2 [
pay [

L) —

® |

von |
Meas ]
paz [
[TV
| pae T

40

s24 [ |

J L
CMOS dedicated 1 r————‘
©

outputs
CMOS dedicated outputs

ﬁ (for key output or similar junclions}

L Unbalanced CMOS outputs ... these
oulputs can be shorted.

R

prarsza [ |
prassay [
pr1s8a8 [ |
rrosazs [ |

{

~®

+ 5110 528 can be
switched to be
general-purpose
CMOS output ports.
{option specification)

L,_,___T_.._._J

®
Dedicated inputs {for key input
of similar functions}
The presence or absenca of pull-
down resistors can be selected.

CMOS dedicated outpuls
that can be swiched 1o be
LCD segment outputs.

AoE1ZE

Top view



LC72322

Block Diagram

LCO POATQUTPUT HORT
EQ1 E02 CONTROL {OPTION)
coM1

XN n:v:nen)——-lnerenence orvioea| SE-EETOA l 0 comz

Xsut O—t it _"Us‘
BACK UP .- 1.429HHZ | e oac: Lufenase s

oac Q
BEEP l - Daca F=~0ETECTOR} 5

, —{]
sS4
SWALLOW CAUNTEAR
1716, 1717, 401t J €8
{1 56

4

sx2 — —0O 57

UNLOCK ::2 0 sa

AKIN 1 1263t W8 G B S B Lco —0 s9
F ‘ counven ' ‘ O s
- Latcm Lco  pOsis
roRt [—i}612
12| LCcP DRIVERI—{ €13

- L] s14
! LATCH 1 [ﬂK‘;I ss Jouteutl_gya

— : SEG.
o DHE rorr | ie
START —0 817
- UNIVERS T ' Lo s
svor || 1| VERSAL COUNTER :‘ s1%
CONTAROL 20a1t i —0 s20
LETR SELECTOR b 521
18| |18 0 s22
l—0 sa2

s || ;[ Latcw | Z ) L s24
=1 N v L

v : :
oo O {1 sas P10
. O saslmie
4 ATCH
m ALate ] szr"/ua
{J s2a,/P13

DAC2 ————y N_-
BANK 2 DACL

IN—{LaTCH

{1 PH3 DACZ

A 13 PH2/DACY
AN ADDR —‘) el S
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Specifications -
Absolute Maximum Ratings at Ta = 25°C, Vg =0 V )
Parameter Symbol Condilions Ralings Unit
Maximum supply vollage Vpp max 0.2 10 +6.5 v
Vin | HOLD, INT, RES, AD, NS, and the G port 0310 +13 v
Input vokage
Vin2 Inputs olher than Vi1 03 Vg + 0.3 v
Outpul vohage Vourl H port : —0.310 +15 A
] Vour2 | Outpuls other than Vg 11 —031eVpp +0.3 v
lout? All D and H port pins o s mA
Output current loyr2 All E and F porl pi‘ns Oto 3 mA
loyT3 | All Band C port pins 0101 mA
louT4 S110 528 and all | port pins Oto 1 mA
Allowable power dissipation Pdmax | Ta=-—4010 +85°C 300 mw
Operaling temperature Topr —4010 +85 *C
1 Storage temperature Tsig -45 to +125 *C
Allowable Operating Ranges at Ta = 40 to +85°C, Vpp=35t055Y
Ratings
Parameter Symbol Condhions —— v T Uni
Vppl CPU and PLL operating 4.5 5.5 v
Supply vollage Vo2 CPU operating 3.5 5.5 v
Vopd Memaory retention voltage 1.3 55 v
Vi Gport 0.7 Voo 8.0 v
V2 RES, INT, IOLD ) 0.8 Vpp 80 v
Vi3 SNS 25 8.0 v
Input high level voltage Vs Aport 0.6 Vpp Voo v
Vigs E,F port 0.7 Vpp . Vop v
Vin® bﬁ;?. (gzrggeasuremem), 0.8 Vpp Voo v
Vi1 G port [+] 0.3 Vpp v
Vi 2 RES, INT, PE1, PE3 0 0.2 Vpp v
v 3 SNS 0 1.3 | v
tnpul low level voltage Vi 4 A port 0 0.2 Vpp v
\E) PED, PE2, F port . o 0.3 Vpp v
Vié LCTR (pericd measurement}, Vot 0 02 Vpp v
v 7 HOLD 0 0.4 Vpp v
T XIN 40 45 5.0 MHz
N2 FMIN, V)2, Vpp1 10 130 MHz
N3 FMIN, Vi3, Vpp' 10 150 MHz
tnput frequency find AMIN (L), Vpd, Vppi 05 10 MHz
NS AMIN (H), V)55, Voo 20 40 MHz
[ HCTR, Vi6, Vpp1l 0.4 12 MHz
N7 LCTR (irequency), Vin7, Vpp1l 100 500 kHz
f8 LCTR (irequency), Vi6, V6. Vpp1 1 20 % 10% Hz
Vi3 XIN 0.50 15 Vrms
Vin2 FMIN o.10 1.5 Vrms
Input amplitude Vin3 FMIN 0.15 15 Vrms
Vind, 5 | AMIN 0.10 1.5 Vrmns
VinG. 7 | LCTR, HCTR 0.10 15 Vims
Input voltage range Vi ADI . 0 Vpo v
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Electrical Characteristics for the Allowable Operating Ranges

Vpp = 2.5 V, oscillator slopped, Ta = 25°C
{BACK UP mode, Figure 2)

Ratings
Parameter Symbol Conditions - Unit
min typ max
Hysterasis Vi LCTR (peried), AES, INT, PE1, PE3 0.1 Vpp v
Rejected pulse width Prey NS 50 us
Power-down detection voltage VoeT 27 a0 3.3 v
W' | andine Gponti 55 v 0| w
g2 A, E, and F ports: E and F ports with 3.0 ll-A
Input high fevel current outputs off, A port with no Rpp, V| = Vpg
3 XIN: V= Vpp =50V 20 5.0 15 pA
I Rovesib vl a0 1 0|
) A port; With an Rpg, Vj=Vpg =50V 50 pA
W | I e T A 0| a
A, E, and F ports: E and F ports with
input low level current .2 outpuis off, A port with no Rpp, V) = Vgg - 30 wA
I3 XIN: Vi = Vgg 20 5.0 15 | pa
4 FMIN, AMIN, HCTR, LCTR: V, = Vgg 40 10 30 A
Input floaling voltage Vie A port: With an Rppy 0.05 Vo v
Pull-down resistance Rpp A pott: With an Rpp, Vpp = 5.0 V 75 100 200 K
: lorrn? | EOT,EQ2: Vg = Vipp 0.01 10 nA,
Qutput high level oft leakage cumrent loFFr2 B. G, D, E, F.and I ports: Vi = Vp 3.0 HA
loreu3 | Hpor: Vg =13V 5.0 uA
Output low level off loakage current loreL | EO1,BO2: Vo = Vss o0t 19 a
lorr2 | B, C. D.E.F, and ) ports: Vg = Vgg 30| pa
Vout B and C ports: Ig = 1 mA Vop-20 | vpp-10 Vpop -0.5 v
Vou2 EandFports: lg = i mA Vpp~ 10 A
Voud | EO1,E02: Ig =500 pA Vpo- 1.0 ] v
Qutput high level voltage Vot XOUT: I = 200 pA Vpp-1.0 v
Vou5 $110 528 and tha | port: lg = -0.1 mA Vpo=1.0 v
Vo6 [ Dport: g =5mA Voo - 1.0 v
Vou? | COM1, CcoM2:15=25pA Vpp-0.75 | Vpg—-05 Voo - 0.3 v
Vo1 B and C ports: Iy = 50 LA 0.5 1.0 2.0 v
Vo 2 E and F ports: lg = 1 mA - 1.0 v
Vo3 | EO1,EQ2: 15 =500 pA 1.0 v
Output low feve! voltage Vord | XOUT: 1o =200 ~ 1w v
Vo5 51 to 528 and the { poit: Ig = 0.1 mA 1.0 v
Vo 6 D port: I = 5 mA 1.0 v
Vo7 | COMI, COM2: 15 =25 A 0.3 0.5 0.75 v
Vo 8 H port: lg = 5 mA, Vgl (1500)0.75 400 0) 2.0 v
Output middie level voage Vil COM1, COM2: Vpu =5.0 V, Ig = 25 pA 20 25 3.0 v
A/D conversion error ADI: Vo't -2 172 LsB
Inp VppT. in2 = 130 MHz 15 20 | ma
o2 | oSl o T2 o
N T 2
Current drain oo ::Egloinﬁ?i‘m;%; =40.00 us 0.7 mA
Vpp = 5.5 V, oscillator stopped, Ta = 25°C 5 WA
{BACK UP mode, Figure 2}
loo>
PA
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Test Clrcults

30 pF
| .

] 4.5MHz

30 pF
XouT

rr

®

FMIN

AMIN

HCTR

LCTR

XIN

TEST1,2

VDD —ES

D

m

w
+—

ADZ24105

Note: PB o PE, PH, and Pl are all open. However, PE and PF are output selected.

Figure 1 Ipp2 to lpp4 in HOLD Mode

30 pF
:A
Cd 4.5MHZ
30pF XIN VDo —_— l
XpuT RES
FMIN SNS :
AMIN INT
HCTR i HOLD .
LCTH ADI
TEST4i,.2
» bord
AQ2i086
Note: PA to Pl, S1 to S4, COM1, and COMZ are afl open.
Figure 2 Ipp5 in BACK UP Mode
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Pin Functions

Pin Pin No, Functions o VO circuit type
Low-threshold type dedicated input port ' BACK uP
PAD 35 These pins can be used, for example, lor key data acquisition,
PA1 34 Built-in pull-dewn resistors can be specified as an option. This Input
PA2 33 option is in 4-pin units, and cannot be spedfed for individual
PA3 sz | pns
Input through these pins is disabled in BACK UP mode. Option AC2107
PBO 30
P81 29 Dedicated output ports
PB2 28 Since the output transistor impedances are unbalanced
PR3 27 CMOS, these pins can ba elfectively used for functions such
as key scan timing. These pins ga 1o the output high- -
PCo 2 | impedance state in BACK UP mode. :
PC1 25 These pins go 1o the low level during a reset, i.e., when the ;
PC2 24 RES pin is low. r _
PC3 23 Output 5 |
L]
PDO 22 Dedicated output ports BAaCKk uP A02108
1
PD1 21 These are normal CMOS outputs. These pins go to the output
PD2 2 high-impedance state in BACK UP mode,
These pins go to the low level during a reset, i.e., when the
PD3 19 | RESpinis low.
VO port , PEl,'PES
These pins are swilched between input and output as follows: i BACK UP
PEO 18 Once an input instruction {IN, TPT, o TPF) is executed, these i
pins latch in the Input mode. Once an output instruction (QUT, 7
PE1 7 SPB, or RPB) is executed, they latch in the output mode. E _D)*
PE2 16 These pins go to the input mode during a reset, i.e., when the i
PE3 15 AES pin is low. : ﬂ
In BACK UP mode these pins go o the input mode with inpu '
. AD2108
disabled. .
’ 18]
= Others
o v
por . . . i BACK UP
These pins are switched between input and output by the !
PFO 14 FPC instruction. [:} »——D’_
PF1 13 The VO states of this port can be spedified for individual pins. ' 1
FF2 12 These pins go to the input mode during a reset, i.e., when the i .
PF3 11 RES pin is low. : E ]
In BACK UP mode these pins go to the input mode with input A0Z110
disabled.
L ] ————————
, BACK upP
PGO § i
PGI 5 Dedicated input port nout ;
npu
PG2 & | Input twough these pins is disabled in BACK UP mode. P
PG3 3

Ao2111
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Continued from preceding page.

Pin

Pin No.

Functons

ro

VO circuit type

PHO
PH1
PH2/DACH
PH3DAC?Z

10

Dedicated output port

Since these pins are high-breakdown voitage n-channet
transistor open-drain outputs, they can be eflectively used lor
functions such as band power supply switching.

Note that PH2 and PH3 also function as the DAC1 and DAC2
outpuls.

These ports go to the high impedance state during a reset,
i.e., when the AES pin is low, and in BACK UP mode.

Quiput

BACK UP

AD2112

Ploss2s
P11/526
Pl2r527
PI3/528

<

39
38
37

Dedicated output port .

While these pins have a CMOS output circuil structure, they
can be switched 1o function as LCD drivers. Their function is
swilched by the §5 and RS instructions. These pins cannot
be switched individually.

The LCD driver function is selected and a segment-off signal
is output when power is first applied or when RES is low.
These pins are held at the low level in BACK UP mode.

Note that when the general-purpose port Use option is
specified, these pins output the contents of IPORT when LPC

is 1, and the contents of the general-purpose output port
LATCH when LPCis 0.

Output

LCD output

| port

TPT BACK UP
AD2113

S11t0S24

631040

LCD driver segment outpuls

A frame frequency of 100 Hz and a 1/2 duty, 1/2 bias drive
type are used.

A segment-off signal is output when power is first applied or
when RES is low.

These pins are held at the low level in BACK UP mode.

The use of these pins as genera] purpose output ports can be
specred as an option,

.

BACK UP
AD2i14

COM1

j COM2
T

85

LCD driver common outputs
A /2 duty, 1/2 bias drive type is used.

The output when power is first applied or when RES is-fow is
identical to the normal operating mode outpul

These pins are held at the low level in BACK UP mode.

Output

BACK UP
AD2113

FMIN

74

FM VCO (local escillator) input
The input must be capacitor coupled, =
The input frequency range is from 10 to 130 MMz,

AMIN

75

AM VCO (iocal oscillator) input

The band supported by this pin can be selected using the PLL
instruction.

High (2 10 40 MHz) — SW
Low (0.5 to 10 MHz) — LW and MW

Input

HOLD or PLL STOP
instruction

AD2116

Continued on next page.
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Continued from preceding page.

Pin

Pin No.

Functions

FO dircuit type

HCTR

70

Uriversal counter input

The input should be capacitor coupled.

The input frequency range is from 0.4 o 12 MHz.

This input can be electively used for FM {F or AM IF counting.

LCTR

ra

Universal counter input

The input should be capacitor coupled for input frequencies in
the range 100 1o 150 kHz.

Capacitor coupling is not required for input frequencies from
1to 20 Hz.

This input can be effectively used lor AM IF counting.
This pin can also be used as a normal input part.

Input

HOLD or PLL STOP
instruction

AD2146

AD1

69

A/D converter input

A 1.28 ms period is required for a 6-bit sequential comparison
conversion. The lull scale input is ((63/96) - Vpp) for a dala
value of 3FH.

Input

ref
HOLD or PLL STOP
instruction

AD2117

External interrupt request input

An interrupt is generated when the INTEN flag is set {by an
SS instruction) and a falling edge is input.

This pin can also be used as a normal input pert.

input

A0211i6

£
EQ2

78

Reference frequency and programmable divider phase
comparison error outputs

Charge pump circuits are builtin.
EQ1 and EO2 are the same.

Cutput

Ao21489

72

input pin used to determine if a power outage has eccurmed in
BACK UP mode

This pin can also be used as a normal input port.

Input

b

AG2120

|

o
o]
b

67

-

Input pin used 1o force the LC72322 to HOLD rri;de

The LC72322 goes to HOLD mode when the HOLDEN flag is ..
set {by an SS instruction) and the HOLD input goes low,

A high-breakdown voltage circuitis used so that this input can
be used in conjunction with the narmal power switch,

Input

AQ2129

System reset input

This signal should be held low for 75 ms aher power is first
applied to effect a power-up reset.

The reset starts when a low level has been input for at least
six reference clock cycles.

Input

A023 148

XiN

80

Crystal oscillator connections
(4.5 MHz}
A leedback resistor is built in,

lnput
Qutput

1
5L
XIN —
:
XauTt E,'J——-————

Ag2121

TEST1
TEST?

79

LS| test pins. These pins must be connected o Vgg.

Voo
Vss

N7
76

Power supply
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Mask Options -

No. Description Selections
WODT included
No WDT
Pull-down resistors included -

1 WOT (watchdog timer) inclusion selection

2 Port A pull-down resistor indusion selection :
No pull-down resisiors

2.67 ps
3 Cycle time sefection 13.33 pus
40.00 pus
LCD ports o
General-purpose outpul ports

4 LCD port/general-purpose port selection

Development Environment

= The LC72P321 is used for OTP.

« The LC72EV321 is used as the evaluation chip. '

+ A to1al dcbugging system is available in which the TB-72EV32 evaluation chip board and the RE32 multi-function
.’3 emulator are controlled by a personal computer.

AC100V
SV/5A 24V 724
SWITCHING \ PERSONAL COMPUTER
REGULATOR
£ MBC-995
IBM-PC-AT
NEC-PCO8
. As-232¢
EVACHIP TARGET BOARD PROM WRITER
(TB-72EV32)
POWER SUPPLY b, 4p
i‘ 7 Ver3. 1 R
y ——’zsP 05 © M5-DOS
e LA 4P i? /) RAMZ512KB
PLL — 47 - /s
10 USER TARGET ; ET;ELQIOR
v /
SYSTEM PORT f
< __! 1&6P
LCD 30P L T

REAL TIME EMULATOR
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LC72321 Instruction Tabie

Abbreviations;
ADDR: Program memory address [12 bits)

b: Borrow

B: Bank number [2 bits]

C Carry

DH: Data memory address high (row address) [2 bits]

Data memory address low (column address) [4 bits]

I Immediate data {4 bits}]

M: Data memory address

N: Bit position {4 bits] .

Pn: Port number [4 bits] '

r General register (one of the locations 00 to OFH in bank 0)
() Contents of register or memory

( )N: Contents of bit N of register or memory

.153 Operand Machine code
2 2| Mnemonic Function Operation
23 ist | 2nd DI514 13 12{11 10 9 8]7 & 5 4{3 2 1 Do
AD r | M jAddMIor F (1) + (M) ¢ 1 00|o ofoH oL An
AddMtor, - T {n+{M
ADS " | M | then skip if carry skip if carry 010 o0f0 1}DH DL Rn
g [ac r | M | Add Mo with cany re{N+M+C 0 106 011 0] DK DL An
g Add M to r with carry, re={+M+C
2 fACS *§ M | hen skip if carry skip if carry 610 1/0 ofDH oL RAn
c
e [A M [ 1 [AdditoMm M (M) +1 01 0 1/0 of DH DL I
E Add 1o M, Me (M) +1
3 |ais M1 then skip i carry skip i 010 1{0.1}DH DL i
AIC M | | | Add |0 M with canry Me (M) +1+C 010 1|1 of0H DL )
N Add 1 to M with carry, Me(M+1+C
AlCS M| 1 | nen skip i skip il carry o1 0 11 1[DH oL I
SU r M | Subtract M from ¢ re (r) = (M) 0t 1 0]0 0 DH DL Rn
Subtraet M fromrr, re{r}—{M)
sus "1 M ien skip if bomow skip if borrow 01t 1 0o 1|DH DL Rn
Subtract M from r with
. |8 P M oo fe (- (M- b 01 101 0|lon DL Rn
o N
= Subtract M from r with
o - -
S |ses r | M | borow. Lol =b o1 10|o of|lom DL Rn
g then skip if borrow Ip I barrow
g sl M | 1 | Subractitrom M M (M)-| o1 1 1|0 o] OH DL !
[¥]
g Subtract | from M, M e (M) -1
g [s8 M 1 b | then skip it bomrow skip if borow ¢ 1 1 110 1)|DH ot '
177
Subtract | from Mwith
S8 M T | porrom Me({M-l-b o 1 1 1)1 0| DH DL !
Subtract | from M with
SIS M| I |borrow, "f(_".f‘r)o“"b‘ 010 1(1 1]|DH DL i
then skip if borrow SKIp it Somow
. -M
@ SEQ r M [ Skipifrequals M skip if zero 0 0 0 00 1/ DH DL An
§ Kip it ¢ i Lo
s |sge r | M |Skieifris greater skip if not borrow o0 001 1]DH DL An
z than or equal o M " 2 (M
8 ipi M- 00 1 1]o 1}]DH oL I
-E SEQI M | | SkipitMequalto! skip i zero
§ Skip it M i M-I
S |sGE M| 2 1TMIs greater skip if not barrow 0601 1)1 1]|DH DL '
than or equal to | Mz

Continued on next page.
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Continued from preceding page.

._% Operand Machine code
2 2| Mnemonic Function Operation
2§ 1st | 2nd 01514 13 12|11 16 9 8{7 6 5 4{3 2 1 Do
& [AND M | | |ANDIwithM M (M)A 1 0| oH DL [
m
& w
§§ OR M I |OR{Iwithm M (M) v 1 0} DH oL 1
S 2 |ExX r Exdlusive OR M with r re—={r}@ (M} 0 0| DH DL RAn
LD r Load Mo s re{M) 0 0} DH DL An
ST M r | Stererto M M () 0 1] DH DL Rn
Move M to destination :
2 | MVRD r M | Mreferringtorin {CH, Rn) « (M) 0 0| DH DL Rn
% the same mow
5 Move source M
£ {MVRS M r | relering to rio Min M + [DH, Rn] [+] 1{ DH DL Rn
K the same row
;]
o -
s Move M to Min
&~ |MVSR M1 | M2 the same row {OH, DL1) « [DH, DLZ] 1 0} DH DL1 DL2
MVE I [MovettoM Mel 1 1| DH DL [
Load M 1o PLL
PLL r registers PLL r « PLL DATA 1 0| DH DL Rn
Test M bits, then skip . :
o | TMT M | N | irall bis specified itM (N) = all 1, 0 1] bH DL N
_5 are rue then skip
z 2 . Test M bits, then ski
= E N p . .
& E|TMF M [ N |if all bits specified -;‘ M (Nlli =all 0, 0 1| DH DL N
are false en skip
? JMP ADDR | Jump 1o the address PC « ADDR 1 ADDR (12 bits)
<
£
8 CAL ADDR | Call subroutine Stack & (PC} + 1 ] ' ADDR (12 bits)
£
=1
w o -
gé RT Return from subroutine PC « Stack 1 1 00i0000C|l0o0O0 O
e s
3 E|RT Return from Interrupt PC « Stack 1 101 000j00OGC O
Test timer F/F v
= | TTM N then skip if it has if imer F/F = G, 1 1t 10lo000 N
P 8 not been set then skip
]
£ 3
= = Test unlock F/F .
AR N then skip if it has :}’LT"’- 1 1 11(0000 N
not been set en skip
2 |ss N Set status register (Suatus register 1) 1 1 00f{0000 N
£ 1
2 -
g |ns N Reset stalus register fSumus registar 1) 1 101|000 0 N
= 0
=)
& . if (S1atus register 2) N=
g TsT N Test status register true all 1, then skip 1 t 10 000 N
g - >
= R if (Status register 2) N =
& |TsF N Test status register false all 0, then skip 1 11 000 N
[=]
[=4
5¢
x .éi BANK B Select bank BANK « B 1 ol 8 coolooo o
-
82

Caontinued on next page.



LC72322

Continued from preceding page.

g Operand Machine code
2 | Mnemonic Function Operation
25 tst | 2nd D514 1312|1110 9 8{7 6 5 4|3 2 1 Do
Qutput segment pattem
LCD M t o LCD digi direct LCD (DIGIT) «— M 1T 1 1 0{0 0| DH DL DiGIT
Output segment pattem
LCP M | to LCD digit through PLA LCO (DIGIT) «~ PLA « M 1T 1 1 0|0 1]DpH DL DIGIT
- IN ™M P I Input port data to M M« (Pon (P)) T 1 1 0{1 0] DH Dt. P
5 ouT M P | Culput contents of M 1o port (Porl {P}) — M 117 1t 01 1| DH DL P
g 5PB P N | Set port bits (Port (P))N 1 11 1 0 oo P N
2 [res P | N { Resef pon bits {Port (PN — 0 11 1 1 1 01 P N
g Test port bits, it (Port (F)) N = all 1,
TPT P N 1 then skip # all bits then skip Tt 1 11 0 10 P N
specitied are frue .
Test port bits, il (Port (P)) N=allo,
TPF P N | then skip # ail bits then skip T 11 1111 1 P N
specified are false
3
5 ucs 1 Sel 1o UCCW1 UCCWI i ¢ 0 00|00 o0 1t|looop o ) i
S e
—_ £
a9
23
£ 2|uce ] Set 1o UCCW2 UCCW2 « | 00 00lo o 11|0000 ¥
5E ’
o FPC N F port YO controi FPC latch « N 0 00170 0 0oloooo N
g CKSTP Clock stop Stop clock# HOLD = 0 0 0 0 1/00 03j0000|00 0 0O
£ 2 loac | Load M lo D/A regislers DAreg « DAC DATA ©000Joo1o0loooo |
O & vor No operalion 0 0 0D0D{0C O OCO|GCOODOD|0O0O O

B No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power control systams, vehicles, disaster/crime-pravention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.,

B Anyone purchasing any products described or contained herein for an above-menlioned use shall:
® Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD., its afiiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:
@ Not imposa any respansibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD,, its affiliates, subsidiadies and distributors or any of their officers and employees
joinlly or severally.

B Information (including circuit diagrams and gircuit parameters) herein is for example only; it is not guaranleed for
volume production. SANYO believes information herein is accurate and refiable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third paties.

This catalog provides information as of March, 1996. Speeifications and information herein are subject to
change withou! notice.
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APPENDIX 10

FINAL RF AMPLIFIER DATA SHEETS

THREE (3) PAGES FOR 2SC2078 FOLLOW THIS SHEET

FINAL RF AMP DATA SHEET
FCC ID: MMA77120ESP
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SR

e

EECICTUELILIUIUELEN UL

3 . VENDOR

031—232078:04 TRANSISTOR 2SC2078D
SANYO ELECTRIC CO. LTD.

DATE 52219-5-93
2

20104

NPN Epitaxial Planar Sslicon Tmnsmmr%

——

Collector Dis¥

0 E]
pmbient Temperabture.

3

a

57MHz High Frequency
Power Amp Applications

[ LS

15.!—-‘r—- %9 —"']

EIAJ t 5C=46

Fl‘

@450
Absolute Maximunm Ratings at Ta=25°C unit
Collector to Base Voltage Vero 89 y o
Collector to Emitter voltage Vegp RBE=1500hm 75 v
Emitter to Base Voltage Veso 5 v
Collector Current Io gl’/ 3 A
Peak Collector Current icp Kli/ 5 A
Callector Dissipation Pe Ci:j 1.2 W
Te=50% 10 W
Junction Temperature TJ 150 °C .
Storage Temperature Tstg -55 to +150  °C?
Rlectrical Characteristics Characteristics at Ta=25°C min typ ®maX d%
Collector Cutoff Current Icpg Vopeliov,Ig=0 10 %
Emitter Cutoff Current IpE0 VEB=HV,IC=O t0 ¢
DC Current Gain hFE VCE=5V,IC=O.5A 2c* oY
Gain Bandwidth Product fr VCE=10V,IC=O.1A 100 150 b
Qutput Capacitance Cob VCB=1OV,f=1HHz 45 B0 G
C-E Saturation Voltage Veg(sat) Ic=1A,IB=O.1A 0.15 0.6
B-E Saturation Yoltage vBE(sat) IC=1A'IE=O‘1A 0.9 1.2
€-E Saturation Voltage V(BR)CER IC=1mA,RBﬂ=1SOohm 75
E-B Saturation Voltage V(BR)EBO IE=100uA, C=0 5
(4t specifiled test circuit]
Qutput Power Po VCC=12V,f=ZTHHz,Pi=D.2W h.C
Power Efficlency n 50
#:The 25C2078 1s classified by 0.5A hpp a3 folleowa:
m
Caze Qutlilne 20104
(unib:mm)
11
—

¢ Emluter
colisactt
Base

4{4TEI/ 3145KI/ 22 el Ho.dbi




2502078
- _—-—-"'—-'—-__7 -
252078 27MHz Output Power Test Circuit I
25C 2078 L2 ~*Dp
-Np 8] i
N [ —TTT— i ;
|
- 1
B 0p ;{%sap BnE )
!
: |
- |
“Coil data L1: 0.3mm tinned wire, 94 4T :
L2: 0.6mm tinned wire, 94 4T :
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