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R7 R6 RS R4 R3 R2 R1 RO
CO |STEP [SCAN| 2ND |EMER MON | PTT
c1 1 2 4 5 7 8 * 0
S6 S7 S9 S10 | S12 | S13 | S15 | S16
3 6 9 i
C2 SPC
S8 S11 S14 S17
C3 ROTARY SWITCH

SWITCH MATRIX
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COMMON "C" SWITCH POSITION
CONNECTED 3|4|5|6|7|8|9|10/11]|12|13|14|15|16
1 (RO) O ) ) CN)
2 (R1) A A
4 (R2) A I I I
8 (R3) A I

16 POSITION GRAY CODE SWITCH

ROTARY SWITCH |
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COL 3

S1 1 K] >
ROTARY
SWITCH
2 K] =
> C
4 K1 =
8 K] =
5.4V
P4-09

ROTARY SWITCH & VOLUME

RO

R1

R2

R3

VOL
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P10-25
LED <

DRIVE 1

P10-04

LED £
DRIVE 2

P10-24

LED £
DRIVE 3

DS1Y o DS3 Y

74

DS2 Y ™ DS4 XY

74

KEYPAD BACKLIGHTING

DS5 Y
N

DS6 ¥
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NN
R2 R6 o }_l
. |

5.4V
R12 2R3 - |l
—VW—o—"VW\—
7/33 3| 4] R4g| RO
’\/\/\/52 VLC1 VLC2 VLC3 13 RESET
RL 15 COM 0
cLocKk—38 " 16 COM 1
DATA — 9 DISPLAY 17COM 2
o< 10 DRIVER 18 COM 3
m 11 19-32
2 i S0-S31
C/D 34-51

DS3
LXD

LCD DRIVER AND DISPLAY
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P10-08 10 P10-09 <R
R ey -
CLK £ CLK P/S |
ENA
PTT 9
3 4 - 11
> CLK Q1 K] O—— DS <
Co RO 1
/’\’/ -
P10-19 > : ? T T—F
DATA & s DAT Q20> C1 — s p1 08P DﬁTA
ouT
L P10-16
P10-17 {[ T~y REGISTER
SR <&——>STB Q3—> C2
STB 5.4V U3
5.4V
.
21 EnD Q4 —>= C3
—_ y TO U1-12
DISP
Q5 N >
i REGISTER |,
Q6 > > DISP
U2 LITE

SWITCH MATRIX READ
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D

NV

NN/

DISP LIGHT MV

Q2

¥ N\

§ DS1

)

T
QO
=

5.4V

J10-25
mAv— LED
DRIVE 1

J10-06

RS

DS2Y

N

> W\— LED
DRIVE 2

1 J10-24
amA— LED
DRIVE 3

LCD BACKLIGHT & LED DRIVE

PAGE 8




VBAT

e

VREF <

Ull

SV REGULATOR

VCCA
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10

VBAT

Q
T
AVAAY

fa”

N
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Q
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L
pY)
T
o
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Q

10

Uu3C
L

VW

> 54V TX
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TR

5.4V RF REGULATOR
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VCC

o ] -

VFRNT

VBAT
U2 8
OUTPUT INPUT
7 1 U4
COMMON COMMON — CNT Vi
2
COMI\/IONCOMMON6 ¢ ¢ GND VO
NC ENABLE > ¢ 3 GND GND
VCCA
§ VCCA/2

MORE REGULATORS
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VCC

O
o
| |
1
\l
C
=
N
o

POWER UP RESET

RESET IN

PAGE 12



—
Y2
20MHZ ——
37
J4-04 30
DATA IN >>———AAAr———%>
31
DACOMP =
J4-08
N 32
DISP BUSY .
34
CGLIM =
VREF 11 +
U12.4 41
13

10
RESET OUT — | =

urs
0OSC2

OSC1

PD3

PD4

PD5

PD7

RST

PC4
PC3
PC2
PC1

PCO

PA1

PB2

PB7

PC6

26—/\/\/\/—_
25—/\/\/\/—‘.
24
< AN——
23
L AMN——
21
— VW &—>=> DTMF
6 J4-07
AN <_DISP ENA
10 J4-5
AMAN——3>—<_ SR STB
15 J4-03
AMN———>>—<_ SR ENA
19
> VGCONV

MICROCOMPUTER CONTROLS
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u7
“ C pPB6

PBO

PB3
PB4

PB5

14

5.4V

:

ENABLE
SYN

BSW

SYN

\
Y
)

%

STROBE
SYN

DATA

SYN
ENABLE

> LOCK

14
U10D 13

- VREF

SYNTHESIZER LOADING

DETECT
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U7
Ja-2 M C _
CLOCK | > T/R
J1-8
4 18 13 12 , -
(SCEE(%LKd 6 PA3 PC7 6 U9.6 AN < TIR
(UDC)
J4-6
DATA
ouT -
SERDATA 5
(CAC) <———{PA2 PAO
FROM
U18-12
J1-2
CACEN 20 44 " MUTE
< PC5 >
(LE) PAT ™ (UDC)

MICROCOMPUTER CONTROLS
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PAG
PD2

PA5
IRO

TXD

RXD

U7
M C

41 44 1
CGIN <4—+—A— P1.1 P1.4 ki DATA
43 29
p13 HANDSHAKE
42 2 HANDSHAKE 2
LIM CG P1.2 P1.6 < -
15| 1 CONTROL
J1-1
UDC N\, aan 1; P34 7 28
EMER - ' TXD —> ot
upc J1-11 11 A5 27
EXT >—AWA—3{P3.5 RXD i
PTT Uls
M C
upc J1-5
™> > U9.4 _
DATA 9 8

MICROCOMPUTER CONNECTIONS

uDC
RX
DATA
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PO.0

PO.7

ALE

P1.7

2 FROM
17 U20-13
1 vy3
[111.059 MHZ
16
21
> RF TX DATA
J5-8
18 ¢ CRYPT
CLOCK
25
< VCB
19
< RX DATA

ADO
e N
AN V1 S
AD7 CE
12
27 > ALE
15
< 14 oLk
TXD
9 24 | —
< INT CLK2
{RESET%
4
K] 31 ouT IN
12 1 —
> RD U19
20 MODEM
13 = WR  RXD
26 | __
> CS
3 —_

MODEM INTERFACE

PAGE 17




Ul8
M C

ADO

[

[
AD3
ALE
AD4

[

[
AD7

FROM U15-U17
DO OR 1/00

J D1 OR I/O1
D2 OR 1/02

D3 OR I/03

TO U15-Ul7

/\

>

A3

TO U15-Ul7
A4

>

‘ U13
LATCH
//J/J DOA QOA
N D1A Q1A
.| DOB QOB |
D1B Q1B
LENA
+—>>| LENB
3
¢—>{ LENA
>~ LENB
DOA QOA
S DI1A Q1A |
| DOB QOB |,
Y | DpiB Q1B
u14
LATCH

A7

FROM U15-U17
D4 OR 1/04

J D5 OR 1/05
D6 OR 1/06

ADDRESS LATCHES

D7 OR 1/07
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TO U15-Ul7Y

A8 | A8
- 5A
A1 Al12
TO U15
>A13
|
Al4
DSP PWR
U20 12
13 . 16-
_ 11 |U24.4 L C é68|i3CS
|
Al4 Al . TO U16-20
Y1 = s
_ TO U19-2
A15 > A2 Y2 > CE
uU18 5 o J6-12
e Y3 Us-3 . CRYPT CS

HIGHER ORDER ADDRESSING PAGE 19




J)

FROM ~| A8 L A8 A8
uis | N Y |
MC ’ Al2 Al2 Al4
%1E7 U16 U15
PROM RAM FLASH
/00 | DO DOf____
| | |
1107 [~ | D7 D7( |
FROM
uis3 j
LATCH : >Ao A0 A0
| | |
FROM
U4 / \\| A7 A7 A7
LATCH —— |
TO
uis <
M C

I/O DATA BUS

PAGE 20



FROM
U18-40

FROM
U18-25

J1-10 ﬁ =

VPROG™

UDC

12
>: 11
13| U234 P
9

w 10

U23.3

U23.1

U9.2

~ U15-3

Ul7-23

4 TO
U18-29

w 10

b

CONTROL GATES

~ U15-1
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P2.0

AN

12

13

18

" A8

FROM
U9.5-10

FROM
U9.1-2

12
—=>==<_CRYPT CS

— 13 pspcs

VG/AEGIS J6 CONNECTIONS

TO

> AEGIS/

VOICE GUARD
MODULE

PAGE 22



J5
1
< CRYPTVCC

| _
SwWi —| ,
< 2 CRYPT RESET
EXT 13 || _, 3 _~
T < VG RX
FROM = 4
U10.2 VG TX
us vee ——2< vee TO
CAC S AEGIS/
6_- GND VOICE GUARD
[ MODULE
OSC | 42 T
oUT > 8 MHZ
FROM - 8
U19-18 > CRYPT CLOCK
FROM - 9 -
01840 > DSP RESET
TO .

10 7
Ulsg =< DSP INT 4

AEGIS/VG J5 CONNECTIONS PAGE 23




J3-3
CONT B+>

1,
—CAGND T\
2,
u7 | FROM
JE | vBAT BATT
TO
AEGIS/
PB1 9 o 3< FLOAT VOICE GUARD
MODULE
3 4, ————
PA4 >—_ DSP PWR

5,
> CONT BATT/

AEGIS/VG J7 CONNECTIONS PAGE 24




VGCONV

S Y| 14
|
s
Uul.3 §
(¢}
J1-14 <
TO
INT MIC —\W—e SW5 > U5.3
\ls Y
VCCA/2 A 5,
Ul.2
J1-12 ,|U6.1 > WWA—<
EXT MIC A - A
——M—9 *- Jo-4
” U10.2 VG TX
| VCCA/2—|+ §

MIC AUDIO INPUTS PAGE 25




VCCA

9
P0.0 ADO §
% N |
N\ 4 21 10
N\ ANA—
P07l \. AD7TXD WA
U18 U19
M C MODEM §
\V4
ADO
| \‘—/
VG__s !
TX ADT] (J6)
VG/
AEGIS
NNN—
FROM U1.3 L9
- 8
(CLEAR MIC) o|usa>2
VCCA/2=—— /

U10.3

TO
U8-21
TONE B

TO
w U8-14

ENCRYPTED/CLEAR TX AUDIO

“INT MIC

PAGE 26



21
DATA —>

15
DTMF—>

14
MIC

AUDIO

,|U10.1
INT /
> MIC

VCCA
TONE B

TONE C

P2-1

26 3
TXOUT —H\WA—— W\ \1
Ly

uUs
CAC

CAC TRANSMIT AUDIO

//
( RF TX AUD

PAGE 27



2

0 T Y P
U19-9 < T—Wi123| g J1-6
RX DATA - o \VW—% >—A——<_UDC DISC
TO 1
U1s8-3 < \
RX DATA
ANA—
P1-4 6 us
RX N ] , ! CAC
DISC- [ WA 7| 12
£ |US.2 ? RXIN |,
e
U109 / : RXOUT RXOUT
T/R /\ 3
FROM = sQIN
U9.6
| $
VCCA/2 \NGV4

RX AUDIO PATHS PAGE 28




us-27

RXOUT

TIR
FROM
U9.6

J1-3

UDC RX .

AUDIO

VBAT

VGCONV
3 S
- 1 \i Y|4 §
5[0
q Q12.2 §
& NN N/ ) %I
AAA—13 [ Q13 | Y
14
U5-4 d
12 | Q3.2
FROM
\7 _U8-33
— VCCA/2 SWO0
2
VCC 1 ,
F—&—{F——«AAr—%>|N1+ ouT2 —=<_ SPKR1
u21 5
|_f|N1- IN2+
= AUDIO AMP |4 57 ,
N2 ouTl ——— < SPKR2

AUDIO POWER AMPLIFIER PAGE 29




= TO
Us-31

L . TO
I U8-30

1 __EiDZ
VCCA v

FROM
U8-37
SW4

<

CAC OSCILLATOR XTAL INPUT PAGE 30




Y1l
30

PART OF U8

31

OSC

J5-7
42 7 SMHZ
00= -~ 24
01=7 27 ON-CHIP
10= = 30 -
L0 111t
| JPROG | | | . 40
ey - 128 N/A
15 FROM U7
TONE C<{ DTME
IN IN

OSCILLATOR & DIVISION PAGE 31




PART OF U8

Y

ADD

FROM
U7-20 47

> REG

3-BIT

DATA REGISTER

N

8-BIT

1/8

DECODE

/

/

/

DATA LATCH

Y

37

6 X8 BIT

%

35

CAC
ENA

/ 3
N ON CHIP CONTROL

CAC LOADING

FROM
Ul2B-1

RESET

SW4

SW2
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POWER
DOWN

105/

FROM U18 5
CGTONE
| mx
RXIN —¥% =
AUDIO CIRCUIT
3| s SQUELCH
F_ CIRCUIT
PART OF U8

210HZ

SUM 4

20

AMP —

MX

LPF

SETS
FILTER

TONE A

CTL

v

11

o—

CG

CG PROCESSING

LIM

PAGE 33
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SQ

POWER

DOWN 35_
4500/5500
| 6500/7500 = AMP/ 4
SQL RECT
HPF C25=
SETS
FILTER
56
— C12
CONTROL =
CIRCUIT 55 VCCA/2
57%
PART OF U8

NOISE SQUELCH
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COMP A 55

43 TOU7-31

1=ON

COMP

ouT CONTROL
COMP A- o/ - | |
COMPA+56 +
J1-4 58 COMP B
UDC.
VOLT MX
J4-9 COMP C
VOL
2
VBAT ~ COMP D
p— CONTROL
) INPUTS D/A
FROM 256
REGISTER
CONTROL LEVELS
PART OF U8

CONT

SAMPLE
HOLD

DACOMP

51 -
- P11

COMPARISON INPUTS

N PWR
SET

PAGE 35



CONTROL

PWR CONTROL
| | DOWN
CONTROL
DTMF 19 |
TONE C 300 HZ =
INT MIC
xT mic 18] | MUX />3 TX > G WX
(VG RX) REJECT =
REC AUD
18 =
MX OUT — CTL
€ SETS PWR 1, 20 TONE A
T FLTR DOWN CON'll'ROL SW CG
21 TONE B
1
- S& DATA
VCCA/2 [ CTL
AA-— o> LIM MX
19 o SUM | o
‘| AMP | PROG
ATTN
PART OF U8 POWER DOWN

AUDIO PROCESSING
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RX
27 AUDIO
ouT
CONTROL —= SW
POWER
DOWN
- A
SUM PROG 2535%)8{2
AMP —=  ATTN = L PE MX &
IN 32 LEVEL ot LM g J
CONTROL ‘ SETS CONTROL
FILTER
TX =1
CONTROL —>>{sw
126 b0
PART OF
OF U3 OUT

AUDIO LEVEL CONTROL/SWITCHING

PAGE 37




P1 J101

S EXT EMERG - 13 ]

2 ) lJ[)C:hALJTTE O > y 11

3 UDC RX AUDIO . ¢ 3

4> UDC o - ‘g

5| TXDATA o - ‘6

5> | UDCDISCR _ ¢ 3

2 ~_| RXDATA o . ¢ 7 uDC
g8 > O > < 10

o> | SWBAT o . ‘4
103 SPARE o ‘g
11> | EXTPTT o - ‘s
12> | EXTMICHI - < 1o

MIC LO /
13 O —+< 1
14 > _MICHI ~ —
: MK1® ==

UDC FLEX
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