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APPENDIX 7

CIRCUITS AND DEVICES TO STABILIZE FREQUENCY

All 40 channels of transmitting, and receiving, frequencies
are provided by PLL (Phase Locked Loop) (ICl) 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
STABILIZE FREQUENCY
FCC ID: MMA77235ESP
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Single-Chip Microcontroller with PLL
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Overview * Program runaway can be detected and a s address
set (Programmable watchdog timer).

* Voliage detection type reset circuit

» One 6-bit A/D converter

+ Two 8-bit D/A converters (PWM)

The LC72322 is a single-chip microcontroller for usg in
clectronic tuning applications. It includes on chip both
LCD drivers and a PLL circuit that can operate at up (o

*:) 150 MHz. 1t features a large-capacity ROM, a highly .0 ternal interrupt .
' efficient instruction set, and powerful hardware. ne exierma’ intermup i
* Hold mode for RAM backup
: Functions » Sense FF for hot/cold startup determination

* PLL:45w055V
* CPU:351w055V
- RAM: 131055V

! » Stack: Eight Jevels
‘ + Fast programmable divider
* Genetal-purpose counters: HCTR for frequency
measurement and LCTR for frequency or period Package Dimensions
measurement .
« LCD driver for displays with up to 56 segments unit: mimn
(172 duty, 1/2 bias) 3174-QFP8SOE
* Program memory (ROM): 4 k words by 16 bits
+ Data memory (RAM): 256 4-bit digits
* All instructions are single-word instructions
» Cycle time:  2.67 ps, 13.33 pts, or 40.00 ps (option)
* Unlock FF:  0.55 ps detection, 1.1 us detection
+ Timer FF: 1 ms, 5ms, 25ms, 125ms
* Input ports*: Onc dedicated key input port and one
e .
) high-breakdown voltage port
« Output ports*: Two dedicated key output ports, ong
high-breakdown voltage open-drain port
Two CMOS output ports (of which one
can be switched to be used as LCD driver
outputs) i L
Scven CMOS output ports (mask option A1 t T SANYO: QIPSOE
switchable to use as LCD ports)

I/Q ports*:  Onc switchable between input and output
in four-hit units and one switchable
beiween input and output in one-bit units

Note: * Each port consists of four bits.

[LC72322)

This LS! can easily use CCB that is SANYQ's original bus format.

GICIE]

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

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
- TOKYO OFFICE Tokvo Blde.. 1-10. 1 Chama Ilans Taitnlar TOEVA 110 Tanane




LC72322

Pin Assignment
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LC72322

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Condhions Ralings Unit
Maximum supply vollage Vpp max 0310 +6.5 v
Vin1 HOLD, iNT, RES, ADI, SNE, and the G port —0.3 10 +13 v
lpul vollage
Vin2 | inpis other than V1 -0.310 Vpy + 0.3 v
Output votiage Vour!l | Hport 03100 +15 v
Vour2 | Outputs other than Vo, q1 0310 Vpp +0.3 Vv
our1 Al D and H pont pins 0lo 5 ma
lout2 AR E and F port pins Do 3 mA
Qutput current
ioyrd Al 8 and C port pins Oto1 mA
, lourd §1 1o 528 and all | port pins Oto1 mA
Allowable power dissipation Pdmax | Ta=x-4010 +85°C o0 mw
Operating temperalure Topr —4010 +85 °C
Storage temperature Tsig =45 1o +125 *C
Allowable Operating Ranges at Ta =40 to +85°C, Vpp=3.5t055V
Ralings
Parameter Symbol Condlilons min - Unit
Vop? CPU and PLL opetating 45 55 v
Supply voltage Vop2 CPU operaling 35 8.5 v
Yop3 Memory relention voltage 1.3 5.5 v
Vil G port 0.7 Vpp 8.0 v
Viuz | RES,INT, HOLD 0.3 Vpp 80 v
Viyd | BNS 25 8.0 v
Input high level voltage Vit A port 0.6 Vpg Voo v
V5 | E,Fport 0.7 Vpp Voo v
Vs bﬁ;? (gz;'?gé':as“’e"’“") ' 0.8 Vpgp Voo v
Vi1 Gpen 0 0.3 Vpp v
V.2 | AES, INT, PE1, PE3 o 0.2 Vpg v
V) 3 5N 0 1.3 v
~u | INU low level vokage Vi 4 A pont 0 0.2 Vpp v
.{)‘ Vi 5 PED, PE2, F port o 0.3 Vpp v
V). 6 LCTR (period measurement), Voot 0 0.2 Vpp v
' V7 | RO 0 0.4 Vpp v
™ XIN 4.0 5.0 MHz
fin2 FMIN, V2, Vpo1 10 130 MHz
i3 FMIN, Vi3, Vpp 1 10 150 MHz
[ AMIN {L}. Vipd, Voo 05 10 MHz
nput Irequency NS | AMIN (H), V)8, Voo 20 © | Mz
. 6 HCTR, Vi, Vo1 ™ 04 12 MHz
(™4 LCTA (lrequency), Vin7, Vpp1 100 500 kHz
18 LCTR (trequency). Viu6, Vi 6, Vpp? 1 20 x 109 Hz
Vin' XIN 0.50 15 Vrms
Vin2 FMIN 0.10 15 Vrms
Input amplitude Vind FMIN 0.15 15 Vrms
Vind, 5 { AMIN 0.10 15 Vrins
Vin6, 7 | LCTR, HCTR 0.10 1.5 Vrms
Irput voltage range Vind ADI 0 Voo v

No, 4797-4/13
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LC72322

. .

Electrical Characteristics for the Allowable Operating Ranges

Ratings
Parameler Symbol Conditions - Unit
min typ max
Hysleresis Vi LCTR (period), RES, INT, PE1, PE3 0.1 Vpp v
Rejected pulse widih PrEJ NS 50 us
Power-down delection vollage VpeT 27 3.0 3.3 v
I .
1| andie G port =55V 0| w
2 A, E, and F ports: E and F ports with 30 | A
Input high level current outputs oft, A ot whh 10 Ao, Vi = Voo
3 XIN: V| = Vpp = 5.0V 20 5.0 15 pA
Wt | Vevanesoy 40 10 30 | pa
[T A port: Withan Rpp, V= Vpp =50V 50 WA
Wt INT, HOLD. RES, ADL, 5NS, a0 | A
andthe G pott: V) = Vgg "
A, E, and F ports; E and F ports with
Input low level cument 2 oulputs ofl, A port with no Rpp, V) = Vag ' 30 wA
3 XIN: Vi = Vgg 2.0 | 5.0 15 [ pa
") FMIN, AMIN, HCTR, LCTR: V) = Vgg 40 10 30 | pa
input Tloaling vokage Vig A port: Whh an Rppy 0.05Vpp v
Pull-down resistance Rep A porl: With an Rpp, Vo =50V 75 100 200 kQ
' loprn1 | EO1,EQ2: Vg = Vpp 0.01 10 nA
Outtput high level off leakage cumrent lorr2 | B.C, D, E, F, and | posts: Vo = Vpp 3.0 A
loprd | Hpot: Vo =13V 50 | pa
Output low lovel off current lorrt1 | EO1,EQ2: Vg = Vag 0.01 0| nA
loﬁ:l_z B,C,D,E,F, and | poris: Vo = Vss 3.0 pA
Vol B and C ports: lo=1mA Vpp-20 | Vpg-10 Vpp—0.5 v
Vou2 | EandF ports: lg= 1mA Vpg - 1.0 ' Vv
Voud3 | EO1,EQ2: I = 500 pA Vpp - 1.0 v
Cutput high levei vollage Vord XOUT: Iy = 200 pA Vpp— 1.0 v
VouS | S110528 andthe | port: Iy = 0.1 mA Vpp - 1.0 v
VoS [ Dportlg=5mA Vpp - 1.0 v
Vo7 | COM1, COM2: I =25 pA Vpn—075| Vpp-05 Vpo - 0.3 v
Vo! | Band Cperts: I = S0 pA 05 1.0 20| v
Vor2 | EandFports:ly = 1mA 1.0 v
Vo3 | EO1,EO2:Iig= 500 pA 1.0 v
Outputlow feved voltage Vo4 | XOUT:lo=200pA 10] v
Vo5 §1 10 528 and the | port: lp = 0.1 MA 1.0 v
Vor6 | Dport:lg=5mA ) 10| v
Vor7 | COMI, COMZ: I = 25 pA ] " 03 0.5 0.7 v
Vo8 | Hport: lg =5 mA, Vpp! (150 £2) 0.75 ' {400 02) 2.0 v
Output middie level vollage vl COM1, COMZ: Voo = 5.0V, lg =25 pA 20 25 2.0 v
A/D conversion ermor ADI: Vppt -2 1/2 | LSB
Ipp! Vpp?, (2 = 130 MHz 15 20 [ ma
oo | W o 24T E -
Ipo? L%mmr;ﬂ = 1333 ps 10 mA
Current drain I (\;’EODCD P"Lnl;:%p;ldr,.ﬁ'; = 40.00 s 0.7 mA
Vpp = 5.5 V, oscilator slopped, Ta = 25°C 5 WA
oS {BACK UP mode, Figure 2)
Vpp = 2.5V, escilalor stopped, Ta = 25°C
(BACK UP mode, Figure 2) lomA

NP L. ¥ T




L.C72322

Test Circuils

30 pF
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FH1N
HCTR
LCTR
TEST1.,2
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vYop e

Figure 1 Ipp2 to Ipp4 In HOLD Mode

Note: PB to PF, Pi, and P[ are all open. However, PE and PF are output selected,
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“* Nota: PA 10 PI, 510 54, COM1, and COM2 are al open,

Figure 2

Ipp5 In BACK UP Mode
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LC72322

Pin Functions

Pin Pin Mo, Functions o VO dircuit type
Low-threshold type dedicated input port .: BACK uP
PAO 33 These pins can be used, for example, for key data acquisition.
a1 34 Buiit-in pull-down resistors can be specified as an option. This lnput
PAZ a3 option is in 4-pin units, and cannot be spedified for individual
PA3 32 pins.
Input through these pins is disabled in BACK UP mode, Option AD2107
PBO 30
PB1 29 Dedicated output ports
PB2 28 Since the output Iransistor impedances are unbalanced
PE3 27 CMOS, these pins can be effectively used for lunctions such
as key scan timing. Thesa pins go 10 the output high- .
pco 26 impedance state in BACK UP mode. i
PG 25 These pins go 1o the low level during a reset, i.e., when the H _
PC2 24 RES pin is low. T
PC3 23 Output ; ﬁ
]
1
1
. BACK UpP
PDO 22 Dedicated output ponts aoz108
PD1 21 These are normal CMOS outputs. These pins go to the output
PD2 20 high-impedance state in BACK UP mode.
These pins go 1o the low level during a reset, i.e., when the
PD3 19 | FES pinis low.
VO port PE1, 'PE3
These pins are swiiched between input and ouiput as follows: i BACK UP
PEOD 18 Once an input Instruction {IN, TPT, or TPF) is execuled, these i
PE1 17 pins iaich in the input mode. Cnce an output instruction {OUT, [ ‘:@;,_
SPB, or RPB} Is executed, they latch in the output mode. ' ’
PE2 16 These pins go to the input mode during a reset, i.e., when the i
PE3 15 | AES pinis low. i
L]
In BACK UP mode these pins go 1o the input mode with input
y Abasos
disabled. Vo
= Others
o ¢ e
port ) i . { BACK UP
Thesa pins are switched between inpul and output by the ! .
PFO 14 FPC instruction, 8! ’;D,_
PF1 18 | The O siates of this port can be specified for Individual pins. : )
PF2 12 These pins go to the input mode during & reset, l.e., when the : .
PF3 1" RES pin is low. ;
In BACK UP mode these pins go 1o the input mode with input AoZ110
disabled.
, BACK UF
PGO 6 i
1
PG1 5 Dedicated input port Inpur i
PG2 4 Input through these pins is disabled in BACK UP mode,
PG3 3

ADZ1114

Continued on next page.




LC72322

)

Continued from preceding page.

Pin

Pin No.

Funcions

'O circuit type

| PH3DAC2

PHO
PH1
PH2DAC1

Dedicated output port

Since these pins are high-breakdown voltage n-channel
Iransistor open-drain outputs, they can be eflectively used for
functions such as band power supply switching.

Note that PH2 and PH3 also function as the DAC1 and DAG2
outputs.

These ports go 1o the high impedance state during a reset,
i.e., when the RES pin is jow, and in BACK UP moda.

Output

BACK up i

Ab2i12

t T

| PIOIS25

PI1/526
Pi2rs27
PRrS28

39
38
37

Dedicated ouiput pon

While these pins have a CMOS output cireult structure, they
can be switched io function as LCD drivers. Their function js
switched by the 55 and RS instnuctions, These pins cannot
be switched individuafly.

The LCD driver function is selected and a segmant-off signal
is output when power is first applied or when FIES is low.
These pins are held at the low level in BACK UP mode.
Note that when the general-purpose port use option is
specilied, these pins outpul the contents of IPORT whesi LPC
is 1, and the contents of the general-purpose oulput port
LATCHwhenLPCis 0,

Output

LCD output

I port

|

Ao2112

S110524 | 631040

LCD driver segrnant outputs

A frame frequency of 100 Hz and a 172 duty, 1/2 bias drive
type are used.

A segmenl-off signal Is output when power Is first applled or
when RES is low,

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

The use of these pins as general-purpose output peris can be
specified as an option. )

Ouput

! .
P ]\

H .

i

'

¥

1

BACK Up
ADZ144

COM1
COM2

65

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

The output when power is first epplied or when BES is low is
ideniical 1o the normal oparating mode output.
These pins are held at the low level in BACK UP mode.

Output

BACK WP ]
! A0Z118 ]

FMIN

74

FMVCO (local osciliator) input
The input must be capacitor coupled. -
The input requency range is from 10 to 130 MHz.

AMIN

75

AM VCO (local oscillator) input

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

High {2 10 40 MHz) — SW
Low (0.5 10 10 MHZ} -+ LW and MW

Input

|_ HOLD or PLL STOP
instruction

AD2118

Continucd on next page.

No.4797-813 E
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LC72322

Continued from preceding page.

Pin

Pin No.

Funclions

VO dircuit type

HCTR

70

Universal counter input

The input should be capacitor coupled.

The input frequency range is from 0.4 1o 12 MHz,

This input can be elteciively used for FM IF or AM IF counting.

LCTR

Fal

Universal counter input

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

Capagitor coupling is not required for input frequencies from
1to0 20 Hz.

This input can be eflectively used for AM IF counting.

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

instruction

AD2118

l__ HOLD or PLL STOP

ADI

69

A/D converter input

A 1,28 ms period is required for a 6-bit sequential comparison
conversion. The full scale input is ((63/96) - Vipp) for a data
value of 3FH.

Input

ref

instruction

AQ24117

HOLD or PLL STOP

External interrupt request input

An interrupt is generated when the INTEN lag is set {by an
58S instruction) and a falling edge is input.

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

Input

A02118

EO1
EC2

78

Relerence frequency and programmable divider phase
comparison error oulputs

Charge pump circuits are bullt in.
EO1 and EO2 are the same.

Output

AD211%

72

Input pin used to determine if 8 power outage has occurred in
BACK UP mode

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

Input

67

Input pin used to force the LC72322 to HOLD mode

The LC72322 goes 1o HOLD mode whan the HOLDEN flag is
set {by an 5$ instruction) and the input goes low,

A high-breakdown voltage circuit is used so that this input can
be used in conjunction with the normal power switch.

Input

RES

System reset input

This signal should be held low for 75 ms aher power is first
apphied 10 effect a power-up reset.

The reset starls when a low level has been input for at jeast
six refarence clock cycles.

Input

AOR2i18

XIN
XOuT

Crystal oscillaior connections
{4.5 MHZ)
A leedback resistor is built in,

Input
Cutput

1
:

XIN -
i "

XouT E:J“

Ap2121

78

LS1 test pins. These pins must be connected to Vgg.

7
76

Power supply

No. 4797-913




LC72322

Mask Options

No, Description

Selections
WDT included
No WDT
Pull-down resisiors included
No pull-down resistors
2.67 ps
Cycle time selecrion 1333 us

40.00 ps
LCD pons
LCD Porvgeneral-purpose port selection e

1

WODT (waichdog timer} inclusion selection

Port A pull-down resistor indlusion selection

General-purpose oulput ports

Development Environment

) The LC72P321 is used for OTP.
* The LC72EV321 is used as the evaluation chip,
¢~ * Atoal debugging system is available in wh
' emuiator are controlled by a personal comp

ich the TB-72EV32 evaluation chip board and the RE32 multi-function
uter.

AC 100V
Sv/sa 2avi2a

SWITCHING | =) PERSONAL COMPUTER
ULATOR
REGULA MBC-995
IBM-PC-AT
NEC-PCOB -
el
RS-232¢ Y]
EVACHIP TARGET BOARD PROM WRITER ,_____00)
{YB-72EV33) _E_E —
POWER SUPPLY \ = =
ok 4p
.| r— Vord, 1
; 05 : MS-DOS
4P f? / RAMZ 512KB
‘ PLL J -
O 1o USER TARGET EMULATOR
SYSTEM

oRT I {RE32)

16P

o
¥ ~ P
EXT. TRIG —-/ .

REAL TIME EMULATOR

i

No. 4797-10/13




L.C72322

LC72321 Instruction Table

Abbreviations:
ADDR: Program memory address [12 bits]

b: Borrow

B: Bank number [2 biis]

C: Carmry

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

I 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

s 5 | Mnemonic Function Operation
BE 1st | 2nd D514 1312|1110 98[7654|321 D0
AD r | M |AddMir f e {r)+ (M) 01 00|0 ofDH oL fn
AddMtor, re{r+ M)
ADS * | M | then skip if carry skip If carry 01 06 0;0 1)DH DL Rn
g AC r | M | Add Mot with carry re{N+M+C 10 0f{1 0| DH DL Rn
’ Add M 1o r with carry, Fe=()+ M)+ C
% ACS | M enskint o o010 1|0 o|lDH DL An
‘§' Al M | |AdditoM M (M) + | 0 1 0 1J0 0] DH (> |
3 Add 110 M, Mo (M) + |
g [as M| en skip i skip It carry 010 1{0 1| oH DL |
AIC M| 1 | add 1o Mwith carry M (M) +1+C 010 1|1 o] DH DL 1
Add | to M with carry, Me(My+1+C
AICS M| en skip it carry skip H carry 010 11 1|0DH DL 1
SuU r Subtract M from ¢ e {r)— (M) ¢ 11 0]0 O] DH DL Rn
Subtract M from r, I+ {r) = {M}
sus f then skip if borrow skip if bomow 0t 1 o0 1jDH Dt
ith
. |58 | M m"m"’"‘"’“ r ()= (M) ~ b 01101 o|DH DL An
[+] N
= Subtract M from r with
S |ses r | M |borrow, ol th-b o1 100 0{DH| Do An
2 then skip If borow ip ow
5 |st M| | |subractifomM Me (M) -1 0 i1 1[0 o OH DL !
8 Subiract | from M, M (M} -1 : ‘
£ |58 M 1 [ ihen skip it borow skip il borow 01 1 110 1]DH o !
w
Subtract | from M with
S8 M ow M« (M-I-b 0611 1)1 o|DH DL |
Subtract | from M with
SIBS M| 1 |borrow, "‘,“"‘L"o"‘b 010 1|3 1|DH DL I
then skip If borrow skip row
L r-M
@ SEQ r M | Skipifr equals M skip il z6ro 00 0 0]0 1]DH DL RAn
8
Ef P r | m | Skipilris greater ;;ipMifnolbormw 000 o)1 1|0DH oL An
] than or equal 1o M 02 M
g M-I
n P -
-E_ SEQI M | | Skipif M equal 1o skip if zero 001 1/0 1] 0H DL I
E Ski it M M-t
© | sGEl M P 1M s greater skip if not borrow 006 1 1|1 1]DH DL I
than or equal to | Mzt

Continued on next page.

No. 4797-11113
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FCC ID: MMA77235ESP

APPENDIX 10

FINAL RF AMPLIFIER DATA SHEETS

THREE (3) PAGES FOR 2S5C2078 FOLLOW THIS SHEET

FINAL RF AMP DATA SHEET
FCC ID: MMA77235ESP

APPENDIX 10
ws\mid77235.ta




031-232078-04 TRANS
ISTOR 28C2078
VENDOR : SANYO ELECTRIC CO. LTD. ’

DATE % 219-5-93 ~
3

ERR TN S

20104 NPN Epitaxial Planar Silicon Transistor
] 27MHz High Frequency
= — Power Amp Applications
: Absolute Maximun Ratings at Ta=25C unit J
! Collector to Base Vollage Yepo 8o Vo

: Collector to Emitter Voltage Vegp RBE=1500hm 75 \i

Emitter to Base Voltage VEBO 5 v

: Collector Current In 3 A

i Peak Collector Current iep 5 A

; Collector Dissipation PC 1.2 W

: Te=50% 10 W

; Junction Temperature Tj 150 °C

Storage Temperature Tstg -55 to +150 °C :

Electrical Chara.ci:eristics Characteristics at Ta=25°C min typ max u'fw,

By
%2 Collector Cutoff Current Iegpg Vop=tov,Ig=0 10
58 2 Emitter Cutoff Current Irpg VggaiV,Ic=0 10 &
2% 2 DC Current Gain Prp Vog=5Y,1c=0.5A 257 200
:Eé Gain Bandwidth Product  fg Vop=10V,1g=0.14 100 150 M
3 Z Qutput Capacitance Cob Vop=10V, £=1MHz 45 60
N ¢-~E Saturation Voltage L} I.=1A,In=0.1A 0.15 0.5
CE(sat) =C B
I=1A,I5=0.1A 0.9 1.2

N . pB-E Saturation Voltage VBE(sat}

_— C-B Saturation Voltage  V(pg)cmo lc=100uA,I5=0 80

= C-E Saturation Voltage V(BR)CER IC=1mA,RB-=1500hm 75

= E-B Saturation Voltage V{BR)EBO Iz=100ul,lp= 5

= [At specified test circult]

== Qutput Power Po Veg=12V, £=2THHz,PL=0.24 4.0
Power Efficiency n 60

#:The 2502078 is classified by 0.54 hpg as followsa:
25 B 50 | 40 C 89 60 b 20| 100 E 200 |

Pc - Ta
‘ ] ] ;
! ! 1 Case Cutlize 20104
[ I
\ ] l {unitb:mm)
|
” 13
N, pu
(4 i
2 i
| NG | . LN
“):(_ | "
l \ 1i wf 1 E: Emltter
— - . :
l i ! ‘4 o 1 C: Collect
i B Base
i . ' ) JECEC: TQ-220A3
o] FY & 0 & 0 fe.5) ) 0 EIAT & 5C-4b
Ambient Temperatuce,Ta -~ *c

L{5TEI/ 31USRL/ 22T kL Mol U0




e

TS T T I S e e T e i e

- I;...fialf’i.’fad.!?'\f'i'..zll —- -

11
- 2 ﬁ” 8
o | ey N N S 3
! m. I i WO ﬂl =~
1 i T P ] B
V.C D < IL||||II . !
- = = - 1 " o
o %3
e 1 ] e — I s e S M
L] S - _— - I
- 3 ©
o ] 0
w - = S . - S P
(& A [ ..,m ik =
%. = I-nnﬁnmu.. I | oz Lo . e @ o
. 3-8 — b f -] 1.2
> [ Y o a ' W '
w ~t i S— S SN N b — { 4
Ot L R I S — 59 2 — :
- o 5 U — ] S
-
o | R U T PO £ S S Y Y ] =
~ Mw ‘‘‘‘‘‘ m o — A Ilf'ii.llil.-l!.'l ™
-t 7 3 — o
N m 5 — -t 5 a3
8 (5 R ot | O O YO - o — ]l ®
; u W 1-——g —t
—3 3 Lk B i
3 I=} o ) = Y 00 m L d - Y ._ ....C
. 3 vo - 7' yuagang 403297105 I.s % g
S F . ZH = *3'q9npoay QIpTnpuag uywy dd - .ou.co:eﬁoanau nding
2| 55
=] vt aq
w~
& a ooh
w [4] - -
o .n... [T ) -
- L .
S 5 f 4 = BT K
S ot ! - ETIIIITT
s o - ! ot Sy o ot S N 0 N I O Y P
3 ——¢ 23 o8 _
| P~ =] = BN
L VIR £ E RSl S R . & =
L, [ P ) - g TR S, B
W. 8 % bl o / o !
T
o - | B— ——— e B e, e
o, . m m 2 Lt ‘4// m (%] Y
5 k e L 2 ™ f L - o
- =z ' . “ o | . ' c
] & S om So T N :
o, - o © L I
+ e ) - N P L
3 — 0. _u T.Tlirrullt\.'lplIV‘.llnl ..su = .w
=] NET IV 1 2
" 3 g // i~ 5
N 2, O T T e e e S N A A 9
= 3 °s s K
P e
[aY] L +} % - —f—t ] M .mn
-t B e — m o
[-a] ] M
| d ~ &) o L L L
S S & o el d 4 ! ;
2 ‘ CoeaglS 3] 8 a g B s
a va ~ Iy quaaang 167901107 2dyturen queduny 2a
‘ s ﬁ
AR B imvr M AR R S
- o - LS S MR i S
t Lk i




25€2078

- oUW 'Kovatoyg g JO70BYTOY
B

15 18

1%

Supply Voltage,vcc - Y

10

N ~]d
] IRRIEE
L] ._;_..__
T
) Y =Y -5 =
- ]
SN VT 1T 9 8
1] lln“o . U 11— “
o % 3
—oeN—A A ] e
b // [ o
| LYV a
5
NI 5
N
HEEERNNN]

A - od'aenog 1nding

PeipIrBIs -

tEtledavqpesenyesz.




Q22
Q23
Q24
Q25
Q26
Q27

IC1
IC2
IC3

FCC ID: MMA77235ESP

APPENDIX 3

FUNCTION OF DEVICES

Iype

25C5343MY
25C5343MY
28C5343MY
25C5343MY
25C2314E
KTC2078

LC72322
4558
TDAZ2003V

Function
VCO Amp.
Buffer
Doubler
Pre-Driver

Driver
Final RF Amplifier

CPU/PLL

Mike Amp/Limiter
Modulator

FUNCTION OF DEVICES
FCC ID: MMA77235ESP
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FCC ID: MMA77235ESP

APPENDIX 4

SCHEMATIC DIAGRAMS

TWO (2) SCHEMATIC DIAGRAMS FOLLOW THIS SHEET

SCHEMATIC DIAGRAMS
FCC ID: MMA77235ESP
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