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Apogee Grand DAX Communications Protocol

Addresses

L - left channel
R - right channel
B - both channels

A
C

—y

L w O zZz 2 R

~

Maute (two bytes) Transmit ASCII "A" plus 0 for unmute and 1 for mute.

Absolute Phase (two bytes) Transmitt ASCII "C" plus 0 for normal and 1 for
reverse.

Tweeter phase (two bytes) Transmit ASCII "D" plus 0 for normal and 1 for
reverse.

Mid phase (two bytes) Transmit ASCII "E" plus 0 for normal and 1 for
TEVErse.

Woofer phase (two bytes) Transmit ASCII"F" plus 0 for normal and 1 for
reverse.

Sub phase (two bytes) Transmit ASCII "G" plus 0 for normal and 1 for
Teverse.

Display (two bytes) Transmitt ASCII "H" plus 0 to 4 to select the various
screens.

Initialize (two bytes) Transmitt ASCII "I" plus 0. Transmitted by control
board when reset button is pressed. Display board responds with transmission
off all parameters for both left and right.

Display Mode (two bytes) Transmitt ASCII "J" plus O or 1. A "0" puts
display in normal mode, a "1" puts display in blink mode.

Rake level (two bytes) Transmit ASCII "S" plus 0 to &, 8 being -4.
Mid level (two bytes) Transmit ASCII "M" plus 0 to 31, 31 being -3dB.
Noise (two bytes) Transmit ASCII "N" plus 0 for off and 1 for on.
Left/Right Only (two bytes) Transmitt ASCII "O" plus 77?

Power (two bytes) Transmitt ASCII "P" plus 0 for off and 1 for on.

Preset (two bytes) Transmitt ASCIL "Q" plus 0 to 9 for the preset selected.
This information is only used to show the preset number on the display.

Sub level (two bytes) Transmit ASCII "S" plus 0 to 31, 31 being -3dB.
Tweeter level (two bytes) Transmit ASCII "T" plus 0 to 31, 31 being -3dB.

Phase Request (two bytes) Transmit ASCII "U" plus 0 for latch #1 and 1 for
latch #2
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Apogee Grand DAX Communications Protocol

Volume level (two bytes) Transmit ASCII "V" plus 0 to 64 for level.

V
W Woofer level (two bytes) Transmit ASCII "W" plus 0 to 31, 31 being -3dB.
X  Phase Data #1, receive ASCII "X" plus 1 byte of data

Y

Phase Data #2, receive ASCII "Y" plus 1 byte of data

CAWORKS\FILES\PROTOCOL.WFPS
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- Nbrdake

ifron
Vacuum Fluorescent Display
T-Version Module

Features

@ Ultra Super Compact

& Long Life and High Reliability

€5V Operation

& ASCII, European and
Japanese Katakana characters

& Built-In Self Test Function

@ Control Data
BS, HT, LF, FF, CR, CLR, Cursor
ON/OFF, Set Cursor, 4 Step Luminance
Control, Vertical Scroll, Block Cursor
Blink Speed Control, Selection of
Flickerless/Quick Mode
Software Reset

@ Parallel and T'TL Level Serial Input
(300, 600, 1200, 2400, 4800, 9600, 19200BPS)

No. of Character | Character Typ. lcc No. of Weight

Part No. > g
Characters | Size(WxH)mm Format (mA) UDFs(3%) (grms)
CU20025SCPB-T20A 2x20 2.6x4.7 320 8 70
CU20045SCPB-T23A 4x20 3.0x5.0 400 2 120
CU20049SCPB-T20A 4x20 6.4x9.1 | 100 2 380
CU40026SCPB-T20A 2x40 3.3x5.1 700 2 150

#% UDFs-..... User Definable Fonts
x| X20, | X40 module available soon
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CUZ200211ISCPB-1T60A

1. General Description

1. 1 Application: Readout of computer, micro—computer, communication terminal and automatic
instruments.

1.2 Construction :

—

Single board display module consists of 40 character (2 x 20) VD, refresh
memory, character generator, control circuit, DC / DC converler and all

necessary control logics. Interface level is TTL compatible and the module can
be connected to the CPU bus of host directly.

. 3 Drawing : See allached drawings.

2 . Absolule Maximum Ralings

Parameter Symbol Min. Typ. Max. Unit Condition
Logic Input Voltage VI 0 - 55 VDC -
Power Supply Voltage VCC 0 - 70 VDC -

3 . Electrical Characteristics

Parameter Symbol Min. Typ. Max. Unit Condition
"H” VIH 20 = =
Logic Input Voltage vDC —
"L"| VIL - - 0.8
"H" | VOH 2.4 - - IOH=—20mA
Logic Ouiput Vollage VDC
- "L"| VOL - - 0.5 IOL=2.0mA
Power Supply Voltage VCC 475 5.0 5.25 vDC -
Power Supply Current ICC - 1100 1300 mADC | VCC=50V

Slow start power supply may cause erroneous operation.

[CC might beanlicipated twice as usual at power on rush.



4 . Oplical Specifications
Number of characters
Matrix format
Display area
Charactersize
Character pitch
Dot size
Dot pitch
Luminance

Color of illumination

5 . Environmental Specifications
Operating lemperature
Storage temperature
Operating humidity
Vibration '
Shock

6 . Functional Descriptlions

This module provides the funclions of

CU200211SCPB-TB0

: 40(2 lines x 20 chrs)

: 59X T7dol + Comma and Decimal point
: 196.35 x 28.7mm (X x Y)

B4 x2mm KX xY)

:99x160mm X xY)

:10Xx13mm X xY)

2135 x185mm (X xY)

: 350 cd/m? ( 100 fL) Min.

: Blue—green

:—10t0+65°C

: —401o0+85 °C

: 201080 % RH

: 101055 Hz, 10 Gmax, 3 directions, 30 min. each
: 100G, 9mS.

8 bit parallel and serial data write.

Each control data and character fonls are shown in Character Table 0 and Characte

Tablel.

All data write should be done during

BUSY line is low.

CS | WR Function Bus direction
0 T Data write Module «— Host
1 ps No operation Module x Host

T:Rising edge of pulse  %: Don'l care

6 .1 Characler daia write

Character font is displayed on the screen, and HT is excuted .

(see para. B .2 .2 HT)



6.2

6.2.1

CU200211SCPB-TGOA
Control data write

Detail of control data are shown in this clause . The term " Cursor ' is the same
meaning of " Writing Pocsition .

BS : Back Space (08 Hex )
The cursor moves one character {o the left.
At-the left end, it moves 1o the upper right end.
At the top left end, the cursor doesn't move.

6.2.2 HT : Horizonlal Tab (09 Hex )

8.2.3

6.2.4

5. 25
6.2.6

6.2.7

6.2.8

6.2.9

The cursor moves one characler to the right.
At the right end, the cursor moves to the lower left end.

At the bottom right end , the cursor motion is depended upon DC1 and DC2
mode .

DC1 : The cursor moves to the {op left end.

DC2 : All displayed characters are scrolled up one line.
The cursor moves to the bollom left end and all written characters in
the top line is disappeared . The botton line is cleared.

LF : Line Feed (0OA Hex)
The cursor moves 1o the same column on the lower line.
At the bottom line, il is depended upon DC1 and DC2 mode.

DC1 : The cursor moves {o the same column on the top line.
DC2 : All displayed characters are scrolled up one line.

The cursor keeps the same column on the bottom line , and the boltom
line is cleared.

FF : Form Feed ( OC Hex )
The cursor moves 1o the top left end.

CR : Carriage Return ( 0D Hex )
The cursor moves to the left end on the same line.

CLR : Clear ( OE Hex )
All displayed characters are cleared. The cursor doesn't move.

DC1: Device Control 1 ( 11 Hex )--- Character over write mode
DC2 : Device Control2 (12 Hex )-:- Scroll up mode

Alternative LINE ENDING MODE is specified by DC 1 and DC2 when character

data or HT or LF is writllen . Just after power on or initialize , DCl is
selected ( Default Mode ).

DC5 : Device Control 5 ( 15 IHex ) -+ Cursor is displayed as a blinking
all dot character.
DC6 : Device Control 6 ( 16 Hex )--- Cursor is turned to invisible.
Above two codes control the cursor rendition . DC5 is default mode. The mode

is maintained until olher mode is selected . The blinking speed can be varied by
ESC sequence. ( see para. 86 .2.11 ESC )

CTO : Character Table 0 ( 18 Hex ) -+ International character font
CT1 : Character Table 1 (19 Hex ) - IKATAIKANA character font

Above two codes select Characler Table. Just after power on, CTO is selected

( Defaull Mode ). Any characlers from those 2 tables can be displayed on the
screen by the banlc selection .

._3_
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6.2.11§

CU200211SCPB-TG0A
Altribution of DP, COM and COL.
DP  : Decimal Point
COM : Comma (1D Hex)
COL : Semi colon ( DP+COM )  (IE Hex)

Above data attribute to the characler code succeeding . Only above data without
character code may ignore (defined as a NUL).
Character code withoul above data shows character only.

(1C Hex)

ESC : Escape ( 1B Hex)

The character or data strings succeeding of ESC code control the various functions
such as user definable font, cursor addressing, screen luminance control , seleclion
of data wriling mode, blink speed control and initialize .

(1) User Definable Font ( UDF )

User's desired fonls can be defined by software. The fonts will be memorized in
RAM of the CPU.

Syntax : ESC(1B Hex) + "C"(43 Hex) + CHR + PTI + PT2 + PT3 + PT4 + PT5

Any 5x 7 dot patterns consisted of data form PT1 {hru PT5 can be stored in characte
code location specified by CHR. '

Maximum number of UDF are 4 characters at once . Storing more than 4 will
kill the oldest font. However, within the 4 character codes where already defined
by UDF, the over—-write—latest font replaces the former font.

Ist byle : ESC (1B Hex)

2nd byte : "C" ( 43 Hex)

3rd byte : CHR (00 Hex 1o FF Hex )
Specily the character code location from 00 Hex to FF Hex by CHR.
If CHR overlaps the control codes such as BS, HT, etc., the control
function will be lost . And therefore , overlap to the ESC code may not
avail further UDF.

4th to 8th byte : PT1 thru PT5
Specify ON or OFF of 37 dot position ( 5x7 dot +DP and Comma).
FFollowing table shows the relation of dot position and the data formation .
("1" =dot turn on , "0" = dot turn off )

HMSB) G 5 4 3 2 1 oLSB)
4th byle 8 7 § 5 4 3 2 1
5th byte 16 15 14 13 12 11 10 9
6th byte 24 23 22 21 20 19 18 17
Tth byte 32 31 30 29 28 217 26 25
8th byte X X K PCOM PDP 35 34 33

*: don'l care

PDP: Decimal Point

Cogdize

PCOM : Comma



Following is the dol assignmment.

Pl | P2 | P3 | P4 | P5
P6 | P7 | P8 | P9 | PIO
Pl | P2 | PB3 | PI4 | PI5
Pls | P17 | PI8 | P19 | P20
P21 | P22 | P23 | P24 | P25
P26 | P27 | P28 | P29 | P30
P31 | P32 | P33 | P34 | P35

CU200211SCPB-TG0A

After execution of above sequence, a defined font will be stored in the character
code location "CHR ™ ( Hex )

Following is an example of UDF sequence.

Example : "!" dot paltern should be stored in character code location AQ Hex.

Desired Dot Pattern

@

Turn on dot number
P3
P8

P13

P18

P33



CU200211ISCPB-TG0A

Assign turn on dol number to the bil table as follows .

76 | 5| 4|32 1 0 Data (Hex)
4th Byte 1 OjO0] 0] O 1 0 (0 84
5th Byte 01010 1 OJ0|0]| O 10
6th Byte 0]l]0|J]0]0O0]|]O0O]O 1 0 02
th Byte oOlojojJo|o|lO]O]|oO 00
8th Byle oOfojJ0j0]|]0]|O|O 1 0l

Then Syntax should be wrilten : 1B + 43 + AO + 84 + 10 + 02 + 00 + O] (Hex)

(2) Cursor Moving

The cursor can be moved any position of the screen by following ESC sequence.

Syntax : ESC (1B Hex) + "I " ( 48 Hex ) + 1 Byte data
Col
ST fsttiend | ona ard | - - = — - - - Right end
Line
Top 0 0l 02 | = = = = = - - . 13
Bottom 14 15 |G R S S - 27

Data = 28 Hex to FFF Hex : The cursor doesn't move.

(8) Luminance Control

The screen luminance can be varied by following ESC sequence.
Just after power on, the screen luminance is set to 100% .

Syntax : ESC (1B Hex) + "L" ( 4C Hex ) + 1 Byte data

Data = 00 Hex to 3F Hex : approx. 30%
40 Hex to 7F Hex : approx. 50%
80 Hex to BI' Hex : approx. 75%
CO Hex to FF Hex : 100%



CU200211SCPB-TG0A
(4) Selection of Wriling Mode

Flickerless Mode can be selecled by following ESC sequence.
Synlax : ESC (1B Hex ) + "S" (53 [ex ) -+ Flickerless Mode

Within Flickerless Mode, although BUSY might become longer, Tlickerless—high

speed—continuous—data write can be achieved since refreshing of ihe screen has priorily
over the dala acceplance.

Quick data wrile with minimum BUSY time will be given by Quick Write Mode since
the data acceptance has the priority over the refreshing of the screen .
Within this mode, continuous high speed data write may cause flicker display .

Nole :

When serial data write with high speed baud rate at Flickerless Mode, it may have ihe
read error of the data . Busy check within Flickerless Mode or setting lo the Quick
Write Mode is recommended for serial data write.

Just after power on or initialize, Quick Write Mode is selected until other mode is set.

After selected Flickerless Mode, Quick Wrile Made can't be selected unless otherwise
Initialize.

(5) Blinl Speed Control

Blinking speed of cursor can be varied by following ESC sequence.

Syntax : ESC (1B Hex) + "T" ( 54 Hex ) + 1 Byte Data

Data = 00 Hex -+ 256

FIF Hex -+ 255
FE Hex -+ 254
01 Hex -~ 1

Period of Blinking = Data Value x 31 mS
At power on default, 20 ( 14 Hex ) is set to data.

(6) Initialize

All displayed characters and all setling factors are cleared by following ESC sequence.
Syntax : ESC (1B Hex) + "1" (49 Hex )

Execulion of above sequence, module is reset as just after power on .

6.3 Test Mode

Test Mode is set by SIN (TO) is low more than 100mS at power on or initialize.

Durimg Test Mode, all character fonls are displayed automatically ,and no any data
are acceptable.



CU20021ISCIPB-16
6.4 Characler and conlrol code table o

Following 2 character tables can be sclecled. ( see para. 5.2.9)
6.4.1 Internalional character font

7| @
s | 8 | @ (aleft|tjtf{t(ajelalelt|l|l]|!
s | @
4| @

na_namn@\g 1 l2l3l4ls|sl7|8la|A|B|C|D|E]|F
aepd |0 o e e e I el e i b S
gaol || o A Y B e B e T
TITE (oAl R e e R Pt e e Pt ol 1
3011 't EE . REERE
2108 | 4 slalr Tl e ] s
8181 |5 10 b L et R et O e ] o ] B
6118 |6 ocs |l [ bl | T
glil |7 o e e e P B e R b e R
1000 |8 | BS | CTo |||
@@t |9 | HT O T e
lgle | A |LF o O e R et e el A D A
lgl1l | B ol o A e A e e O 1
TEEI R i P e R S T e e il
1101 D | CR [ COM |- el o I EE
111@ |E |CRJcCOL 5
L 11 F el el

CFX181

Characler Table O



CUZ2C0211ISCPB-TG0A
6 .4 .2 [KATAKANA character font

07

B

D6 | 4 [ g (efa|t|{tit]|tialalale|t 1]t |1
5| @

D4| @

D3 D2 DI D8 \\\\N B I 12131415]|6172|8|9(R|BICIDIE]|F

geoo | @ i ] O 1 O b A

ovot | 0] oot [F I3 flalalr Al FEEE]

pe1e |2 G ¥

po1l 3 sl |
2108 4 R | e B
gral | o e Bl S R B ) R S A
6118 |6 L o ol e e e e S
gttt 17 REE R E R e

1088 | 8 | BS | CT0 |« il ] o |30 |
1801 | 9 | HT | CTL s T Pl B s T R
let1@ |R|LF L e
g1l |B ESC: |-4<| & 1 |0 [2els [Ea)slael ittt
1188 | C | FF | DR | b 1 [ R | T
R I T I e A e A e I o
R I T P e I e T e R B
1111 F Gl o P s

CFX182

Characler Table 1

_9._.



CU200211SCPB-TG0A

7 . Timing
7 11 Parallel Inte’rfacg Timing’

e )
Min 05 | Min 16005 Min OnS
WR
Min 10005 i
DO~DT7
Min 25

BUSY — \

TWX : see para 8 . BUSY TIME

7 .2 Serial Interface Timing
Serial data write, asynchronous—8bit TTL level is also acceptable .
Following baud rates can be selected by combination of the Jumper wires.

( see para. 9 . Jumper wires )

300, 600, 1200, 2400, 4800, 9600, 19200 BPS

Besides, parily bit—even, odd and non parity can be selected by 2 jumper wires.
( see para 9 . Jumper wires )

: T

SIN __\STR'IKDOXDI XmXDs Xm D5 DGXDT)E P

non Parity v
SIN ‘
SN ey STRI(D0 f D1 J D2 Xoa { D4 | D5 X D6 Xm )(331*»)’51 bR

Td  TwWx
BUSY ? *
STRT : Start Bit PRTY : Parity Bit
DO : LSB STOP : Stop Bit
D:'." : MSB

Td : 10 S ( Typ.) at Quick Write Made
OuS ( Min.) ~ 800uS ( Max.) at Flickerless Mode

TWX : see para. 8 . BUSY Time



8.

BUSY Tim

c

CU200211SCPB-TB0A

Input data execution time ( TW:k ) at Quick Wrile Mode are shown as follows.

Data

Executlion time (TW)

DC1 Mode DC2 Mode

Data Writing Mode

Character Data,

HT,LF

200 S (Max) | 990 1S (Max)

at scrolling
S BT 0 o0
CLR 700 1S (Max)
Ist byte 200 pS (Max)
cr 200 1S (Max)
o i 1200 1S (Max)
Except "C","I" 200 uS (Max)

3rd byte ~

200 uS (Max)

Quick write mode

Above execution time are only talking about Quick Write Mode as mentioned.
Within Flikerless Mode , Approximately 2 1o 15 times of above table should be

considered .

Operating with Flickerless Mode , thereflore

recommended .

, always watching of BUSY line is



CU20021ISCPB-TGOA
9 . Jumper wires

Position of jumper wire

O JAJ0J1J2J3J4JR
(LIITTT]
—
LO —
Jumper Function Table
JA|J4|J3|J2([J1|JO Function
X | x| x| 1 1|1
x| x| x|1]1]o0 ~ 9600BPS.
X |x|x]1[0]1 4800 BPS
X | x| x| 1]0]0 2400 BPS
Baud rate selection

X | x| x|0]|]1]1 1200 BPS
X[x|x|0]|1]0 800 BPS
X100 1 300 BPS
X|x|x|0]|0]O0 300 BPS
x| 1Ll 1]%|x|x
X | 1[0 | X | X ]|X Parily selection Qdd Parity
x| 0| x| x| x| X Non Parity
Tl el | — a(g?l%al —

Character font selection 1S Font
0| % ® X x| X CT)
I LEF AL RE] 1 Setling at [Faclory

Q0 : Short 1 : Open X : Don't care

e
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Qutline dimension
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IMPORTANT PRECAUTIONS

¥ All VI'D Modules contain MOS LSIs or ICs. Anti-Slatic handling procedures are always required.

* VI Display consists of Soda—lime glass. Heavy shock more than 100 G, thermal shock greater than
10°C/ minutedirect hit with hard material to the glasssurface — especially to the EXHAUST
PIPE — may CRACK theglass.

>k Do not PUSH the display strongly. At mountingtothesystem frame, slight gap between display
glass face and front panel is necessay to avoid a contact failure of lead pins of display. Twist or
warp mounting will male a glass CRACK around the lead pin of display.

) Neither DATA CONNECTOR or POWER CONNECTOR should be connected or disconnected while
power is applied. Asisoften the case with most subsystems, caution should be exercised in

selectively disconnecting power within a computer based system. The modules receive high logic on
strobe lines as random signals on all data ports.

Removal of primary power with logic signals applied may damage input circuitry.

X Stress more than specification listed under the Absolule Maximum Ralings may cause
PERMANENT DAMEGE of the modules.

X +5 volts power line must be regulated completely since all control logics depend on this line.
Do not apply slow—start power. Provide sufflicient output current power source to avoid trouble of
RUSH CURRENT at power on. (At least oulput current of double figure of lce, listed on the
specification of each module, is required,

* Data cable length between module and host system is recommended within 300 mm to be free from
a mis—operation caused by noise.

¥ 'Do not place the module on the conductive plate just after the power off. Due to big capacitors on
the module, more than 1 min. of discharging time is required t{o avoide the failure caused by
shorling of power line.

* 2 hours pre—running with the test mode operation may help the stability of the brightness of the
VFD when power was not applied more than 2 months.

>k Steady repeating of a fixed (slatic) message displaying, longer than 5 hours ina day may cause
Lhe phosphor burn—out problem. An aulomatlic shut down programming, scrolling message using
DC2 mode or 2 hours test mode operation during theidling of the host is recommended.



INFUl LOADING SELECT

REFERENCE DESIGMATAORS

BALANCED = AN
1 - R1
cL - Ci@
NPUT LOADING 128 T~ T H1 = HZ2
& O | REG1 — REGZ2
TRAK 5 SWi - SW2
* +HO | AL
R3 121 | Ji
i B@. ak | |
20K" i 2 0
| |
R4 8.0
AUDIO INPUT ¢ o, 15.@»4? '
BALANCED SK 1 —2-L0) |
RS ¢ _—Ealo I 13
ey, A = [ e 144 LNC #3
‘ ) O | g o TTLcom x2
Re L0 I 5 L 5 A1D
1. 33K
QRS 310 | N BAT POINTS TO BAL INPUT JACK
RN1A I1 WHEN SWITCH IS TOGGLED AS SHOWN,
RT = | SW1A 13. BK
&4 ﬁ | | SHOWM
“BER 1 13 FULLY CCHW ALA S5W2 SPDT
J ‘_O_’_ O_ T 0 NToll 3 rAuUDIO" TO ATTN/RAKE BOARD
i | 21 ~o-2
6849 R1G 1 s coM H1
REAR VIEW \1 | 29, OK 3| “NO 3 5
| BAL/SE SELECT Fr dz 3 Z: ]
| VIZ¢4O——————— 5 B %12
<A SUB }——d 7 &
| V51 - 0—————————d g 10
VEl+4O—————d 11 12 i
I <A WOF —Q 13 14
| VWl- 0———————— 15 16
VWL O 117 18 it
I 19 20
| VMi-O————— g 21 22
VM1+ O——————— 4 23 24 S
I <A TWi ——d 25 25
VT1l=- 0————————— 27 28
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GRAND DAX - FILTER BOARD

AS5SY-350-0002-000

B.0O.M.

THIS FILE:

AWORKS
ASCCI

REV B

- APGR060B.doc 11-FEB-92
- APGRO060B.bom 11-FEB-92

FROM ORCAD FILE: APGR0O61B.SCH INPUT (ROOT SHEET) 11-FEB-92

* INDICATES CHANGED OR ADDED TO SINCE 12-NOV-91,

APGR0O62B.SCH FILTERS
APGRO63B.SCH OUTPUT

i) 1 Al OPAMP
BURR BROWN # OPA404KP
SOLE SOURCE
14 PIN 300 MIL DIP
) 24 A2,A3,A4,A5,A6,A7,A8,A9, OPAGOGKP
A10,A11,A12,A13,A14,A15, OPAMP
A16,A17,A18,A19,A20,A21, BURR BROWN # OPAG0GKP
A22,A23,A24,A25 SOLE SOURCE
8 PIN 300 MIL DIP
3 6 B1,B2,B3,B4,B5,B6 POWER BUFFER
LINEAR TECHNOLOGY # LT1010CT
SOLE SRC
TO-220 5 LEAD
3a 8 D1,D2,D3,D4,D5,D,D7,D8 DIODE - GENERIC
1N4148
4 80 c1,C2,C4,C6,C12,C14,C20, . 1uF

c22,C28,C30,C36,C38,C47,
c48,C49,C50,C51,C52,C53,
c54,C59,C60,C61,C62,C63,
cé64,C65,C66,C71,C72,C73,
c74,C75,C76,C77,C78,C83,
c84,C85,C86,C87,C88,C89,
€90,C91,C92,C93,C94,C96,
c97,C98,C99,C101,C102,
Cc103,C104,C106,C107,C108,
c109,C111,C112,C113,C114,
c116,C117,C118,C119,C121,
Cc122,C123,C124,C125,C126,
C127,C128,C129,C130,C131,
Cc132

50WVDC +/-20%
CERAMIC Z5U

AVX # SR205E 104 MAA
MEPCO # CZ20C 104 M
RADIAL .2W x .2H X
X .020LD x .1LS

.125T

09-JAN-92 AND 16-JAN-92



Page 2

c3,C5,C8,C10,C11,
c13,C16,C18,C19,
c21,C24,C26,C27,
C29,C32,C34,C35,
C37,C40,C42

10uF

35WVDC 10%

TANT

SPRG # 150D106X9035R2
MLRY # CS13BF106K

AXIAL .289D X .822L X .025LD

1.10" CTRS/BD

5a 10

c7,C9,C15,C17
Cc23,C25,C31,C33
Cc39,C41

1uF

35WVDC 10%

TANT

SPRG # 150D105X9035A2
MLRY # CS13BF105K
AXIAL .135D X .422L X
.020LD

.600 BD/CTRS

c43,C56,C69,C70,C81,C82

.015uF

100WVDC 1%

POLYPRO

REL-CAP # PPMT153G1A
SOLE SOQURCE

AXTIAL .190D X .438L X .020LD

.600 CENTERS/BOARD

c44,C57,C58,C95,C100,
Cc105,C110,C115,C120

680pF
100VDC
POLYPRO
ERO # KP 1830-168/013
SOLE SRC

RAD .283W X .236H X .177T
X .020LD X .200LS

.2 CTRS/BD

2.5%

C45,C46

100pF
100WVDC 2.5%

POLYPRO

ERO # KP 1830-110/013
SOLE SRC

RAD .283W X .236H X .177T
X .020LD X .200LS

.2 CTRS/BD

c55,C67,C68,C79,C80

.33uF

100WVDC 1%

POLYPRO

REL-CAP # PPMT334G1A
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SOLE SOURCE
AXTAL .260D X .680L X .025LD
1.00" CENTERS/BOARD

10 1 Hl HEADER 15X2
STRATIGHT PINS
LATCH EJECT
3M # 3440-6202
.100 X .100 - .025 SQ. PINS

11 1 H3 4 PIN HEADER
RIGHT ANGLE
POL/FRIC. LOCK
MOLEX # 26-61-5040
.156 CNTRS - .045 SQ. PINS

12 1 H8 HEADER 5X2
STRATGHT PINS
LATCH EJECT
3M # 3662-6202
.100 X .100 - .025 SQ. PINS

12a 4 H2,H4 ,H5,H6 2 PIN HEADER
STRATIGHT PINS
POL/FRIC. LOCK
MOLEX # 22-11-2022
.100 CNTRS - .025 5Q. PINS

13 1 H7 HEADER 7X2
STRATIGHT PINS
LATCH EJECT
3M # 3314-6202
.100 X .100 - .025 SQ. PINS

14 1 H9 8 PIN HEADER
SINGLE ROW
BOARD TO BOARD
SAMTEC # TSW-108-15-H-S
.100 CNTRS - .025 SQ. PINS

l4a 1 H10 4 PIN HEADER
STRAIGHT PINS
POL/FRIC. LOCK
MOLEX # 22-11-2042
.100 CNTRS - .025 SQ. PINS




15

Page 4

J1

XLR3F
FEMALE XLR
BLK/GOLD/PC MT.
NEUTRIK # NC3FDH-B-0
SOLE SRC

16

ITEM

16 NOT USED

17

K1,K2,K3,K4,K5,K6,K7,K8

DPDT RELAY

AMERICAN ZETTLER # AZ-845-5

OMRON #
10 PIN 300 MIL DIP

18

P1,P2,P3

XLR3M

MALE XLR

BLK/GOLD/PC MT.
NEUTRIK # NC3MDH-B-0
SOLE SRC

19

R1,R2

806K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D X
.600" CTRS/BOARD

.0251LD

20

R3

60.4K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D X
.600" CTRS/BOARD

.025LD

21

R4

15.0K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D X
.600" CTRS/BOARD

. 0251LD

22

R5

2.49K
1/4 WATT 1%
METAL FILM
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DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.025LD

23

R6

1.33K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

.025LD

24

10

R7,R8,R40,R41,R48,R49,
R56,R57,R62,R63

604
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

.025LD

25

R9,R11,R15,R16,R17,R24

20.0K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.025LD

26

R10,R26

40.2K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

. 025LD

27

12

R12,R22R38,R39,R46,R47,
R54,R55,R58 ,R59,R60,R61

10. 0K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

. 025LD

28

R13,R14,R21

4.99K
1/4 WATT 1%
METAL FILM
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DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

29

1 R18

5.36K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140L X .025LD
.600" CTRS/BOARD

30

1 R19

23.2K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140L X .025LD
.600" CTRS/BOARD

31

i R20

12.4K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140L X .025LD
.600" CTRS/BOARD

32

ITEM 32 NOT USED

33

ITEM 33 NOT USED

34

1 R23

48.7K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140L X .025LD
.600" CTRS/BOARD

35

3 R25,R27,R31

8.06K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140L X .025LD
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.600" CTRS/BOARD

36

ITEM 36 NOT USED

37

3 R28,R30,R32

57.6K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140L X .025LD
.600" CTRS/BOARD

38

1 R29

6.98K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140L X .025LD
.600" CTRS/BOARD

39

1 R33

28.7K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140L X .025LD
.600" CTRS/BOARD

40

12 R34,R35,R36,R37,R42,R43,

R44,R45,R50,R51,R52,R53

2.94K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTIAL .390L X .140L X .025LD
.600" CTRS/BOARD

41

5 REG1,REG3,REG5,REG7 ,REG9

POS 15 REG

NATL # LM340AT-15
TO-220

NO HEAT SINK

42

5 REG2,REG4,REG6,REGS,
REG10

NEG 15 REG

NATL # LM320T-15
TO=-220

NO HEAT SINK
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Page 8

10.0K

RESISTOR NETWORK

4 RESISTORS
ELECTROFILM # 303247
SOLE SRC

6 PIN SIP

44

SW1

ROTARY SW
ELECTROSWITCH/APOGEE #
75-4218 (.625 SHAFT FMS)
2-12 POS. 2 DECKS

ONE POLE/DECK

45

SW2

SPDT
RIGHT ANGLE PC MOUNT
AUGAT/ALCO # MTM106DVRA

46

PC1

PRINTED CIRCUIT BOARD
APOGEE # PCB-413-0003-000
REV B




FROM H1 ATTN/RAKE BOARD H1-HS
c1-c11
H1 REG1-REG2
VOL_EN 1 )12A = DATA_& —qd 1 2 p o +5S_MICRDO] FILTL
DRTA_7 +—(d = a4 b—e D1-D2
DATA 6 H—O5S 65 p—e c11 |, LED1
<DRATR_S q 7 a8 D—e R1
13 13 < DATA_4 da 12 D—e 1GuF L1
<RAKE _EN}==-y12F DATA_3 —¢ 11 12 D— HL=
DETA 5 —a 12 19 b—J FROM H8 FILTER BOARD
DATA_1 }—O 15 16 P - DCOM | POLARITY INFO
d17 18 p—e [LINK
5 5 dig og b— 4 H3 IAPGR2Q2B. SCH
<S0B _EN 2 d31 52 b—4 1 o 5 IAPGR2B36B. SCH
I O 2% 24 D—d = i N IAPGRZ24B8. SCH
d 25 26 D—d = e b—x IAPGR2Q5B. SCH
d57 28 b—4 2 a8 b—x IAPGR20EE. SCH
5 = Yee—uyl 29 zp p— g 1¢ b—x IAPGR27B. SCH
<MOF _EN F—2-12¢ L IAPGR20B8B. SCH
HEADER 15X2 HEADER Sx2 IAPGR209B. SCH
STRAIGHT PINS STRAIGHT PINS IRPGRZ218B. SCH
IAPGR211B. SCH
GUARDS FROM FILTER BDARD IAPGR212B. SCH
MID _EN 11 izE>0tZ NO THRU CONNECTION IAPGR213B. SCH
REG1
e - 4 POS 15 REG
1412
H5 +18vVDC . -
8 PIN HEADER 1 I ¥ g MO +15V |
RIGHT ANGLE + |c3 N cs |
o186 [ 4 1@uF |‘1uF 1UF’F
2 - AGHND ]
; L] e
H2 HEADER T7X2 4 AMP_STAT + €4 ce |+
5 cez G
T Sip—y c2 i iuF : ur’l\
4 4 ; . =
é 5 1 g: — Vi VO iSv |
2 2 NEG 15 REG T
—{-1av >
?1 i FROM H2 18V REG2
13 14 PWR DIST BD. P “ TO PDLARITY
2 CHECK CIRCUITS
FILT1
D1 L1 D2 NOISE FILTER
<35 _MICRO » — o K Y ” +— o g4 cB+ 2 +5_POL
Lol g jl ca ] @
3R312§ e T 2lpee & ¢ c6 P DGND ]
meurfl\ C1uF 1@@.;1?’1\ |‘1UF G G
l 1 E |5
B b DCOM ¢ . .
o <R CONNECTORS / REGULATORS
1 S vaLT u
5 SUPPLY ON |
3 APOGEE ACOUSTICS INC.
4
5 NOTES: Ti#l &
& GRAND DAX - CONTROL / POLARITY BODARD
Z 1. ASSY-3S0-000E-00F REV B :
8 FCB = 413-00P6e-000 REV B Size |[Document Number REWV
FROM TRANSDUCERS/PWR AMP OUT 2. SEE RS232/485 DRIVER SHEET FOR B HES 0L B SR dmann by Jec 8
HEADER HE Date: March 16, 1992 Sheet 1 af 13




D1B

u1iil

1N4148 SVDC C1B7-Cl1@
R1Z4-R110
+5.B6V0 D16-D17
c1ev + C1@8 ma
.1uF 10ufF Sw2
B1
rRi1i@24 R1G8E 1 16 - TO agcs1i
g 35%%¢ T Bk TEST RESET —=———{RFSET > s
%—2— N/C  RESET prax
3 vee oo pidx
- —1AMON 2 AT TEIN QL@
5 |12
SoNZ222A S GND CEQUT pP———X
SW2 . —
) ; " e w84 TTHTT wor |1t <WHT] FROM RD 8@CS1 PIN 17
21.6K F—l ] = 7 FFE ble Fra >
B1 DoedN PEL ERD TO &8@CS1 INT@ PIN 12
B %—8 1 0scseEL  PFI [—2 ’ o O+r18v
! Riie MAXES T c11@ |—J&MQI: Ri28&
* 100K
! o ohm | yoLTRcE B1uF
1Nd148 <7 v R1E®9
A 7. 84K
g R1O5 .
12K
[N
O
-18v
+18Yv
]
v
A
VOLTAGE MONITOR
o
—18v
45,6V
O
APOGEE ACOUSTICS INC.
Title
[DcoM > GRAND DAX — CONTROL / POLARITY BOARD
D Size|Document MNMumber REWV
A APGR2G2B. SCH rev by jer =]
Date: March 16. 1992 [Sheet 2 of 13




LED3 U1.03
I sSOC1 C12-C28. C10@6
| SW1.3.4 RZ2-R5, R1@1-123
| B2.B83 ui-ua
Y1 RN1
IPREDS NDT USED
FROM VOLTAGE MONITOR DIP SOCKET uanA R2.3 c12.195
SHEET 2 c13 L_|1 a@csi
=
18pF
[BESET EF/VP PO. 2 a1 Bt M BATA_L >
—]m Po.1 (S5 DAL Z{n2 B2 (AIDATA D
[FFO %1 re. 2 |=LDAZ A3 B3 DATA_3
36 _pHEZ S 15
18pF [ Po. 3 =22 < =1 h4 B4 TDATA_4
- Pa. 4 =2—B8 = A5 BS 35 DATA.S >
.___4P__;I;______.x2 PE. 5 DB3 AS BB DATA_& >
837 11.@259MH: po. 6 | =5 DHG 8l a>r a7 M2 Fata =
“NOISE" vGe c1a po. 7 |22 DBY 81 ha BB [1{DATA_B
RESET
B2 21 19
PINK CAP ] R4 uas et == oip | 492 .
12 4 23
SWl —— 3 4 137 INTD p2.2 =4 D TAHCZ45
tad INTY P2. 3 52
- P2.4q =2 =
D ciB Lt el g p2.5 =2 U
- duf DIR 3o} s v gg:? =& TO U1l1 ?
T airEaT nfHE o |12 o :
o === ={p1.3 R 5g a
3 [} 7 c P1.4 PSEN OW‘C o 5
F ] = = P1.5 QLE/P‘l—l% 2“2 A &
- j— | = e P1.6 TXD 10 S1 B 7
- e I RXD S0 C 8
= D g
0~ SW DIP-6 L
VCC T>.' “EM TD SRHSEE2T32 11
1
=
RED CAP [] Rl@l 184 51 13
19
Shid: = & Ve LiSd gz 15
7aHC 154
D c1e6 —
"AMP PWR" 1, F 7aHC14 R103
I
D
\ele POWER AMP
T STATUS
FS_MIcRO - . GREEN LED RS TO RS-232 SHEET
= a1
LED3
c17 |ci1sa |ci13 |cze Lee !\ . ANESHE
% .
1uF [.1uF [.1uF [.1u i1 E} ~ HI=AMP ON
= MOUNTS
[Dcom i é FOR H-P
D U1 uz us ua LED R1@2
VS5 BYPASS CAPS FOR ICs 1K
03 CONTROL - MICRO
ZN3906
APOGEE ACOUSTICS INC.
MICRO: PIN 4@ = VWCC
PIN 20 = V355 8] Title
A e L T R i GRAND DAX - CONTROL ~ POLARITY BOARD
r245: PIN 280 = VCC ' Size|[Document Number REV
PIN 1@ = GND 1. U4C LOCATED ON RS-232,485 !
‘14 PIN 7 = GND DRIVER SHEET. B | BFEREGSE- SN drovn by Jer | B
PIN 14 = vCC Date: March 16. 1992 [Sheet 3 af 13




ua-uv

C21-C23
(s
us us -
DATA_1 2 INT OUT1 fg ;‘;; :Hig K1 DATA_1 ig 171 1A1 f; TDAT _OK
DATA_Z =1 M2 ouTe pg— WO TUIE K2 DATA_2 Tl iy2. ge2 —— TAMP _OK
DATA_3 2— IN3 0QUT3 5= K3 DATA_3 T Iv3  3As -2 TWT_POL
DATA_4 =— IN4 0UT4 & Sug MUTE K 4 DATA_4 5114 1A4 o
DATA_5 1 INS QuTS 5= TWT EU‘— 5 DATA_S = 2v1 2A81 43 MDAT _OK
DATA_6 &1 IN6 ouis a— 1 tr-=HL Kb DATA_6 = 2Y2 2A2 2 MAMP _OK
DATA_7 To| INT QUT? |3 WOF _POL K7 DATA_T 24 5¥3  pAz 2= MID_POL
DATA_& IN& QuTa SuUB POL K& DATA_A& 2y4  2A4
2 TO FILTER BOARRD RELAYS 1
STE 16 D
2; cLR 1\-'2IF\ RELAY DRIVE HERDER se bl 4
== DE COM ovee .
Uar T B =t P ol - TAanNCcZ24d4d
13 12 UCN-S861A c21
[POL _MUTE o7 2 Jet
. 1uF
7a4HC14
D
v%c
Utz -
8 2
DATA_1 =— ¥y 1At = WDAT_OK
DATA_2 e 1Y2  1A2 [—= WAMP _OK
DATA_3 ={i¥s 4A3 2 WOF _FPOL
DATA_4 = 1Y4  1A4 5
DATA_G =—2Y1 zai 5= 5DAT_0OK
DATA_bB = 2Y2 2a2 s SAMP _OK
DATA_T 3 273 2A3 1 SUB_FPOL
CATA_B 2vya  2A4
POL_2 16 Pra
e
BYPASS CAPS FOR * 244s =&
TAACZ=44
vee
o
- LGE . 1uF °
[Dcam
J? APOGEE ACOUSTICS INC.
“244: vCC = PIN 20
D GND = PIN 1@ Title
¥ES GRAND DAX — CONTROL ~ POLARITY BOARD
Slze |[Document Number REV
a APGR2EG4B. SCH drawn by jer B
Daote: March 1G6. 1902 [Sheet a &F 13




veCe Ua.uUs-uie
T us B2
a HE
u 75178 Cc24-c31
¢ RE-R&
6 g 1 LEDZ
A R i
— 4B RE p—2
[([X_EN 3.0e . oA TH]
N
D
E
D
STRAIGHT PINS vec US
& PIN HEADER - &
- e RE 2 75176
1D AMP _ON | C
2 Py Elna € g 1
3 TO RS-—-48%5
a | 98 RE p-2 .
2;:}— veCo—e———— 3 | pe p 2
uac TAHC14 =
T i R7
cza
REA . = 5 95 <D 332
1@OK * §l7
A = 2 LED2
~
Ule \.
TO RS-232 PIN 3 13 R11M Rx1 22
Ra 1K
TO RS-232 PIN 2 o2l no1n RX2 S 82
TO/FROM H4 PUR. !—M T10UT g
DIST. BD.
O VEVE Tz (12 x b
vee
C25 |+ 1 S
1@uF 31 (P L. C27
1OuF
ﬁ ce2+ v+ 2—fl—\ =
c26 |+ 1 v Lo
18uF MAXZ32 c28 |+
vee
%]) 1@uF
1 - > :
[2-MICRD { T b RS—232 / 485
czg C30 C31 DRIVER
- TuF - 1uF - 1uF MAX232 PIN 15 = GND
[CcaoM ! * * PIN 1B = VCC APOGEE ACOUSTICS INC.
NS usa us ule Title
BYPASS CAPS FOR ICs SEE CONTROL - MICRO B
S ChIREL TN GRAND DAX CONTROL ~# POLARITY BOARD
PINS AND BYPASS CAP. |[Slze|Document Number REV
A |APGRZ2@5B. SCH dawn By de |8
Date: March 16, 1992 |Sheet S of 13




FROM TWT TRAMN3IDUCER

RISV >——0+is

Al

R13
10K
R1Q
130K
R14
- 274
AL > e
%
4 1
1
15
c32
ATTENUARTES 10K .1uF] 1uF
BY 20dB L
é +15
R2@
274
FROM OUTPUT
OF DAX FILTER
+5 WV
L
+5_POL +15
DGND
VW
D

Ic1-1Ic2
RO-R25
c3x2-c4as
ey 5V _{_ _, IN_PHASE _ _
I I I | |
@ | 1 1 1 |
R19
a. 18K DR
TAMP_DAT >
COMPARATOR SV \—ANTI PHASE, -
1 | 1 I I
2 1 1 1 1 L
R25
&. 18K
{TFIL_DAT >
sv _|_ _ . . o
I I I 1
@ I | | [
TIME

PAOLARITY .CHECK
TWEETER — INPUT

APOGEE ACOUSTICS INC.

Title
GRAND DAX - CONTROL / POLARITY BOARD
IIEH.’P__'_ls Size Document MNumber REV
A [APGRZ2GEB. SCH drawn by je B
Date: March 16, 1992 [Sheet 6 of o Bt




IC3-1IC4a
Da-DBE

R2E-R31
Ca6-CS1

TAMP _0OK

HI = AMP GAIN
LESS THAN 2Z0DB
LO = AMP OK

VALID SIGNAL
INSUFFICIENT SIGNAL

a

ANTI-PHASE
IN PHASE

HI
LO

ICA4E

= ot—<FWT POl

SCHMIDT INPUTS

SCHMIDT IMPUTS
IC4A IC4B
R26 Dﬂ
[TBMP_DAT ° }i - - 1 2 3 4
5.11K
Ca6 |+ RZg 74HC14 74HC14
188K
.a47uF
S¥L - re g = -
| [ I | O ,
A o 1 L ! 1 SV_| -7 T~ _—7
2
- IN PHASE Dﬂ IN PHASE
1 oR R3O >
1BK 188K
TAACRE ANTI-PHASE car |+ ANT1 PHASE
SV @ e ——
] | I 1uF
1 1 ]
ol 1 j D icac IC4aD
D6
]
OFIL_DAT > H ; = S = =
18K R31
can |y 198K 7AHC14 TaHC14
SCHMIDT INFUTS
.aAT7uF
D
+5V v%c
[+5_POL T & &
cag |4+
cse cs1
lu;TE . 1uF | . 1ufF
[DGND + +
é %7 IC3 ICc4
D D BYPASS CAPS
FOR LOGIC ICs
NOTES:

1. ANTI PHASE OUTPUT SPIKES RESULT FROM SLIGHT
FPHASE ERRORS THROUGH POWER AMP.

2. 14 PIN LOGIC ICs:

PIN 7 = DGHND

T4HC14

PUOLARITY CHEGK
TWEETER =

QUTPUT

APOGEE ACOUSTICS INC,

Title

BN L4 = Mg GRAND DAX — CONTROL / POLARITY BOARD
Size|Decument MNumber RE W
A |APGR2@7B. SCH drsin By de
Date: March 16. 1992 [Sheet 7 of




FROM MID TRANSDUCER

R33
12aK

[£15V >—0+15

[RGND >

W

(]
EEV—00s

188K
R34
R35
ATTENUATES 1K
BY Z@d8
a
+3V
)
+5S_POL
[DGND >
W
D

R36
18K
cs2
=) R37 . 33uF
= 7 274 [l
R348
SEE PART C" LERR
FOR PWR PINS
R39
1BOK
+15
R435

274

MID_0OUT

FROM OUTRPUT
OF DAX FILTER

ICS-1CH

Al
R32-R48
C52-CB3
oy S o TNGEHESE ooy
I | [ [ |
@ | | | 1 1
R4z
%% 6. 19K OoR
2 -EMQMP_DQT g
COMPARATOR Y. (=ANT I PHASE -
I [ [ I [
] | | | 1 |
Ras
6. 19K
MFIL_DAT >
SV — —— P
| I | [ [
4 | | | [ [
TIME

POL

ARITY CHECK

MID-RANGE / INPUT
APOGEE ARCDUSTICS INC.
Title
GRAND DAX - CONTROL ~/ PDLARITY BOARD
Size |Document Number HEWV
A APGRZ228&8B. SCH drawn by je =]
Date: March 16, 1992 [Sheet & of 13




IC7T—-1ICa8
DT-Dg

R49-RS4
Ced-CB3

SCHMIDT INPUTS
1CaA IC8E
R49 Dn
[MAMP_DAT '; . ° 5 24 3 = =
5 K 4 MAMP _OK
ced |+ RS2 T4A4HC1 4 TA4HC14
1BOK TAHCHA
svl o _ . AdTuF
| i 1 i HI = AMP GAIN
| I I I oSN . ~ LESS THAN 2@DB
1€ o | | 1 ! sv _| — - T
= IN PHASE RS@ D& IN PHASE LO = AMP Ok
3 3
1 or N 1
18K
TaHC@8 ANTI-PHASE CeS3 [+ ANII PHASE
SV - B O
. : ' 1uF HI = VvALID SIGNAL
! ! I = INSUFFICIENT SIGNAL
ol L | Icec IC&D 16
l D9 &
RS1 < MDAT _OK |
[METL_DAT >—e H = = s 6 g a g
1@K RS54 TTAACBE
cee |, 199K TaHC14 74HC14
P - SCHMIDT INPUTS
- (¥}
D
HI = ANTI-PHASE
LO = IN PHASE
1CaE
+'§E\‘ V‘EI)C 1 ol
! 2 SCHMIDT INFUTS
F5_POL + TAHC14
Ce7 |+
c68 ces
1UF,F P 4 - . 1uF
[DGND 3
§ <§ IE7 ica
D BYPASS CAPS
FOR LOGIC 1Cs POLARITY CHECK
NOTES:

1. ANTI PHASE DUTPUT SPIKES RESULT FROM SLIGHT
PHASE ERRORS THROUGH POWER AMP.
ICs: PIN 7 =

2. 14 PIN LOGIC DGMD

PIN 14 = VCC

MID—=RANGE 4 [LTRLLT

APOGEE ACOUSTICS INC,

Title

GRAND DAX - CONTROL /7 PDLARITY BOARD

Size Decument MNumber REV

A |APGR2@9B. SCH drawn by je | B

Date: March 16. 1992 [Sheet 9 of 13




ATTENUARTES
8y 20248

[£S_POL >

[BGND >

AGND

15V >

RSB
122K

FROM WOOFER TRANSDUCER RS9

18K

RE®

W
D

1SV >—-0+15

D

0-15

274

SEE PRART "CV
FOR PWR PINS

REE
274
(WOF _0OUT >

FROM OUTPUT
OF DAX FILTER

ICcg-IC1@

Al
C7@-Cca1
R55S-R7T1
ey 1 ) I 2 .
[ [ [ I [
%] | | 1 I |
RE4 RES
10M B. 19K oR
- «—{WAMP _DAT >
COMPARATOR SV (—ANTI PHASE —
| [ I [ I
%] 1 il 1 | 1
+5V
R71
Téﬁ 6. 19K
. WFIL DAT >
COMPARATOR
sv _|_ N EO—
I [ I [ I
® I [ | [ I
TIME

PULARILTY GCHECK
WOOFER ~ INPUT

APOGEE ACOUSTICS INC.

Title
GRAND DAX - CONTROL ~ POLARITY BOARD
Size |[Document Number RE WV
a APGRZ18B. SCH drawn by je B
Date: March 16 1992r5heet 18 e f 13




ICi1i1-IC12
Diga-D12
RY2-R77
caz2-cav

SCHMIDT INPUTS
IC12A IC12B
R72 D1@
[WAMP_DAT * A )i > * B 2 3 & 5
5. 11K a < WAMP _0OK|
caz |+ RTS 7aHCc14 TAHC14
183K TAACHE
syl _ _ S _ . ATuF
1 I | | HI = AMP GAIN
I | I 1 D - _ LESS THAN 20DB
A o 1 L 1 1 sv | -7 T ~_ -7«
2 IN PHASE D11 IN PHASE LO = AMP OK
3 R73 N N
1 oR RTE
laK 1BOK
T4HC@8 ANMTI-PHASE Co3 |+ ANTI PHASE
S5V | 2 il o~
1 | | 1uF HI = VALID SIGNAL
| I I = INSUFFICIENT SIGNAL
ol | | D 3 o f=ior IC12D 10
J D12
RT4
[WEIL_DAT >+ WAL ’{ - o s E 9 8 g
RTT
10K TAHCBA
caq |, 198K 7aHC14 74HC14
SCHMIDT INPUTS
.47uF
D
HI = ANTI-PHASE
LO = IN PHASE
IC12E
+%y v%c 11 L2 WOF _POL
SCHMIDT INPUTS
(+5_POL - TA4HC14
cas |+
c8e6 ca7
1uF = ST o .1uF
[DGND
E{? {7 Ic11 IC12
D BYPASS CAPS
FOR LOGIC ICs POLARITY CHECK
NOTES:
WOOFER ~/ OUTPUT
1. ANTI PHASE DUTPUT SPIKES RESULT FROM SLIGHT
PHARSE ERRORS THROUGH POWER AMP. APOGEE ACOUSTICS INC.
2. 14 PIN LOGIC ICs: FPIN 7 = DGND Title
PN 14 = MeC GRAND DAX - CONTROL / POLARITY BOARD
Size |Document MNumber REWV
A |APGR211B.SCH drawn by je B
Date: March 16, 1992 [Sheet 11 ot 13




FROM SUB-WDOOFER

RTS
10K

TRANSDUCER

ATTENURTES
BY 20dB

+5 WV
+5_POL

DGND
W
D

BiSV >>—0115

[AGND >

W

=1
EISV=s—=0-45

Al
IC13-IC14

caa-cgg
R7&-R94
SV IN PHASE
R&2 o s e i
12K K- I | [ |
_— 2 1 1 I 1
R&3 .33uF C&9 [of=1"] AN
Aip>iay 278 [ m s wam e .19k G
m/' 1 1 Eiil
R84 s [SAMP_DAT >
] 5y _ | _AMNTI PHASE =
SEE PART “C 1B0OK 5 , COMPARATOR i d v i
FOR PWR PINS [ | | |
© | I e
A
ﬁﬁgi
+15 m¥
R&B
33,2
a
v
ca
R&89 | 33uF €95 R94g
274 I .@1ufF 6. 10K
1
FROM OUTPUT RSB SFIL_DAT
OF DAX FILTER 1GoK
6 SV i g Griesiseey R
A 1 | | I |
5 I I [ I [
R31
i 1e2aK mv TIME
R9zZ
33

PULARITY CHEGK
SUB-WOOFER ~/ INPUT

APOGEE ACOUSTICS INC.

Title
GRAND DAX - CONTROL ~/ POLARITY BOARRD
Slze |Document Number REV
A APGR212B. SCH drawn by je B
Date: Mareh 16, 1992 [Sheet 12 of 13




IClS-ICle
RAOS-R1@@
cig@-Cc18s
D13-D1S

SCHMIDT INPUTS
IC16R IC16B
23=1=1 D13
[5AMP_DAT H . . L 2 A 4 =]
5. 11K 4
c100 |+ ROA& 7A4HC1 4 74HCL 4
1 BBK
syl _ _ o . 4TuF
i I | 1 HI = AMP GAIN
| | | | D - _ LESS THAN Z20DB
a o 1 | | 1 sv _| - e T
e IN PHASE D14 IN PHASE LO = AMP Ok
= RSE _ N
1 or i R9g
100K
TAHCOS AMTI-FPHASE C1el |+ ANII PHASE
S5V @ - T~
! ! : 1uF HI = VALID SIGNAL
| [ [ = INSUFFICIENT SIGNAL
ol ! | D IC16C IC16D 1@
D15
| R97
[SFIL_DAT >—e N - = 5 = = =
10K Rig@ TAHCa8
ciga |y 199K F4HC14 TaHC14
SCHMIDT INPUTS
47uF
D
HI = ANTI-PHASE
LO = IN PHASE
IC16GE
+5V WTC 11 ol@
T % SCHMIDT INPUTS
[+5_POL . T4HC14
+
Ci@3 cie4q c1@s
Tuf T cTuF o R
[DGND + *
L%' ﬁ/‘ IC1S IC16B
D BYPASS CAPS
FOR LOGIC ICs POLARRITY CHECK
NOTES:
SUB-WOOFER ~/ OUTPUT
1. ANTI PHASE DUTPUT SPIKES RESULT FROM SLIGHT
PHASE ERRORS THROUGH POWER AMP. APOGEE ACOUSTICS INC.
2. 14 PIN LOGIC ICs: PIN 7 = DGND Title
PIN 14 = VCC GRAND DAX - CONTROL ~ POLARITY BOARD
Size |Document Number REV
a APGRZ2138. SCH drawn by jer B
Date: March 16. 1992 [Sheet 13 of 13




APGR200B.doc

“RAND DAX - CONTROL / POLARITY BOARD REV B

Page 1

ASS5Y-350-0006-000 REV B

B.0O.M.

THIS FILE:

FROM ORCAD FILES:

APGR201B.SCH
APGR202B.SCH
APGR203B.SCH
APGR204B.SCH
APGR205B.SCH
APGR206B.SCH
APGR208B.SCH
APGR210B.SCH
APGR212B.SCH

* INDICATES CHANGED FROM 16-DEC-91,

AWORKS - APGR200B.doc

(ROOT) 16-MAR-92

APGR207B.SCH
APGR209B.SCH
APGR211B.SCH
APGR213B.SCH

Item Quantity Reference

16-MAR-92

12-FEB-92 OR 5-MAR-92 PRINTING

Part

1 8

C46,C48,C64,C66,C82,C84,

Ccl00,C102

ALTERNATE

.47uF

35WVDC 10%

TANT

SPRG #150D474X9035A2

MLRY #CS13BF474K

AXTAL .135D X .422L X .020LD
.600 CTRS/BD

35WVDC 10%

TANT

SPRG # 199D474X9035AA1

NEMCO # TB .47/35K1

RADIAL .177D X .340H X .020LD
X .100LS

.100 CTRS/BD

Cc5,C6,C47,C49,C65,C67,
c83,C85,C101,C103

ALTERNATE

1uF

35WVDC 10%

TANT

SPRG #150D105X9035A2

MLRY #CS13BF105K

AXIAL .135D X .422L X .020LD
.600 CTRS/BD

35WVDC 10%

TANT

SPRG # 199D105X9035AA1
NEMCO # TB 1/35K1



APGR200B.

doc

Page 2

RADIAL .177D X .340H X .020LD
X .100LS
.100 CTRS/BD

3 3 B, 02, 0E 10uF
35WVDC 10%
TANT
SPRG # 150D106X9035R2
MLRY # CS13BF106K
AXIAL .289D X .822L X .025LD
1.10" CTRS/BD
ALTERNATE USE SAME PART CALLED OUT FOR
C25... BELOW
* 4 5 c25,C26,C27,C28 10uF
Cc108 25WVDC 20%
TANT
SPRG # 199D106X0025CA1l
RADIAL .216D X .360H X .025LD
.100" CTRS/BD
C108 HAS DUAL FOOTPRINT - .1 AND
.250" LEADSPACING
5 2 Cc7,C9 100uF
10WVDC 10%
TANT
SPRG # 150D107X9010R2
MLRY # CS13BCl107K
AXIAL .289D X .822L X .025LD
1.10" CTRS/BD
ALTERNATE 10WVDC 10%
TANT
NEMCO # TB 100/10K 250
MALLORY # TDC107K010WSG
KEMET # T354G107K10AS
AVX # TAP107K010HSB
RADIAL .350D (max) X .650H (max)
X .02LD X .250LS
.250 CTRS/BD
6 2 C13,C14 18pF

100VDC +/-10%

CERAMIC NPO

AVX # SR15 1A 180 KAA
RADIAL .15W x .15H x .10T X
.020LD X .1LS




APGR200B.doc Page 3

7 8 C36,C42,C54,C60,C72,C78, .001uF
C90,C96 100WVDC +/-10%
CERAMIC X7R
AVX # SR151C102KAA
RADIAL .15W x .15H x .10T x
.02LD x .1LS

* 8 10 c35,C41,C53,C59,C71,C77, .01luF
c8¢9,C95,C109,C110 100WVDC +/-10%
CERAMIC X7R
AVX # SR201C103KAA
RADIAL .2W x .2H x .125T x
.020LD x .1LS

* 9 52 c3,c4,C8,C10,C16,C17, .1uF
c18,C19,C20,C21,C22,C23, 50WVDC +/-20%
Cc24,C29,C30,C31,C32,C33, CERAMIC Z5U
Cc37,C38,C39,C43,C44,C45, AVX # SR205E 104 MAA
c50,C51,C55,C56,C57,C61, MEPCO # CZ20C 104 M
C62,C63,C68,C69,C73,C74, RADIAL .2W X .2H x .125T X
c75,C79,C80,C81,C86,C87,  .020LD x .1LS
c91,C92,C93,C97,C98,C99,

Cc104,C105,C106,C107

10 8 C34,C40,C52,C58,C70,C76, .33uF
c88,C94 100WVDC 1%
POLYPRO

REL-CAP # PPMT334G1A

SOLE SOURCE

AXTAL .260D X .680L X .025LD
1.00" CENTERS/BOARD

* 11 3 R1,R7,R103 332
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

* 12 40 R6A,R10,R11,R15,R16, 100K
R21,R22,R29,R30,R31,R33 1/4 WATT 1%
R34,R38,R39,R44,R45,R52 METAL FILM
R53,R54,R56 ,R57,R61,R62 DALE # RN-60D
R67,R68,R75,R76,R77,R79 SOLE SOURCE
R80,R84,R85,R90,R91,R98 AXIAL .390L X .140D X .025LD

R29,R100,R105,R106,R108 .600" CTRS/BOARD




APGR200B .doc
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Page 4

R4,R5,R6,R8
R101,R102

1K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.0251LD

14

20

R9,R12,R13,R27,R28,R32,
R35,R36,R50,R51,R55,R58,
R59,R73,R74,R78,R81,R82,
R96,R97

10K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

.025LD

15

R14,R20,R37,R43,R60,R66,
R83,R89

274

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.025LD

16

R17,R23,R40,R46,R63,R69,
R86,R92

33.2

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.025LD

17

R18,R24,R41,R47,R64,R70,
R87,R93

10M
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

.025LD

18

R19,R25,R42,R48,R65,R71,
R88,R94

6.19K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.0251D
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19 4 R26,R49,R72,R95 5.11K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL ,390L X .140D X .025LD
.600" CTRS/BOARD

* 197 g R104 29.3K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

* 19B 1 R107 31.6K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXTAL .390L X .140D X .025LD
.600" CTRS/BOARD

19C 1 R109 7.84KK
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

* 19D 1 R110 0 OHM JUMPER
22 GA. WIRE
.600" CTRS/BOARD

20 1 RN1 10K X 9 RES
THICK FILM
BUSSED CONFIG
BOURNES # 4610X-101-103
BECKMAN # L10-1C103
10 PIN SIP

21 1 itk 11.059MHz
QUARTZ CRYSTAL
FOX # HC49S



APGR200B .doc

Page 6

DIGI-KEY # X426

RADIAL .4W X .15H X .183T X
.192LS X .019LD

.2 CTRS/BD

LED1,LED2,LED3

LED - GREEN

T1-3/4

H-P # HLMP 3502-009

LED1,2 MTD ON BOARD INTERNALLY
LED3 SHOWS THROUGH PANEL

* 22b

M1

LED MOUNT FOR LED3
BIVAR # 909-235

* 22cC

SP1

SPACER FOR M1 MOUNT
FOR LED CENTERLINE OF .160"
BIVAR # 905-060

23

D1,D2

DIODE
1N4007
GENERIC

15

D3,D4,D5,D6,D7,D8,D9,D10,
D11,D12,D13,D14,D15
D16,D17

DIODE
1N4148
GENERIC

Q1,02,03

PNP TRANSISTOR
2N3906

GENERIC

TO=-92

* 2BA

Q4

NPN TRANSISTOR
2N2222A
GENERIC

TO-18

26

Ll

INDUCTOR

50 uH 10%

MILLER # 5504

RADIAL 1.12W X .81H X .81T X
.75LS X .042 LD

27

FILT1

NOISE FILTER
MURATA # BNX002-01
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28 1 H1 HEADER 15X2
STRATIGHT PINS
LATCH EJECT
3M # 3440-6202
.100 X .100 - .025 SQ. PINS

29 1 H2 HEADER 7X2
STRAIGHT PINS
LATCH EJECT
3M # 3314-6202
.100 X .100 X .025 S5Q. PINS

30 1 H3 HEADER 5X%2
STRAIGHT PINS
LATCH EJECT
3M # 3662-6202
.100 X .100 X .025 S5Q. PINS

31 1 H4 8 PIN HEADER
RIGHT ANGLE
POL/FRIC LOCK
MOLEX # 22-12-2084
.100 CNTRS .025 SQ. PINS

32 1 H5 8 PIN HEADER
RIGHT ANGLE
POL/FRIC LOCK
MOLEX # 26-61-5080
.156 CNTRS .045 SQ. PINS

33 1 He 6 PIN HEADER
STRATIGHT PINS
POL/FRIC LOCK
MOLEX # 22-11-2062
.100 CNTRS - .025 5Q. PINS

34 1 REG1 POS 15 REG
NATL # LM340AT-15
LIN TECH # LM340AT-15
TO-220
NO HEAT SINK

35 1 REG2 NEG 15 REG
NATL # LM320T-15
LIN TECH # LM320T-15
TO-220 PKG NO HEAT SINK
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36 Al OPAMP
BURR BROWN # OPA404KP
SOLE SOURCE
14 PIN 300 MIL DIP
37 I1c1,Ic2,IC5,IC6,IC9,IC10, COMPARATOR
ICc13,IC14 LINEAR TECH # LT1011CN8
8 X 300 MIL DIP
38 1c3,I1c7,IC11,IC15 74HCO8
: QUAD AND GATE
GENERIC
14 X 300 MIL DIP
* 39 IC4,IC8,IC12,IC16 74HC14
U4,U12 HEX SCHMIDT INVERTER
GENERIC
14 X 300MIL DIP
* 40 Ul 80C51
MICROPROCESSOR
SEE SOC1 SOCKET SIGNETICS # SC87C51-CCN40
40 X 600 MIL DIP
41 U2 74HC245
GENERIC
20 X 300 MIL DIP
* 42 U3 74HC154 - SKINNY DIP
GENERIC
24 X 300 MIL DIP
43 Us UCN-5801A
LATCHED DRIVER
8 BITS
SPRAGUE # UCN-5801A
22 X 400 MIL DIP
44 U6, U7 74HC244
OCTAL TRI-STATE BUFFER
GENERIC

20 X 300 MIL DIP
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45 2 Usg,u9 75176
RS-485 TRANSCEIVER
TI # SN75176B
8 X 300 MIL DIP

46 1 Uio0 MAX232
RS=-232 DRIVER/REC
MAXIM # MAX232
16 X 300 MIL DIP

* 46A 1 Ull MAX697
VOLTAGE MONITOR
MAXIM # MAX697CPE
16 X 300 MIL DIP

* 47 1 Bl WHT CAP FOR SW2
.39 DIA.
ALCO # C-22-9

* 48 1 B2 PINK CAP FOR SW1
.39 DIA.
ALCO # C-22-12

* 48a 1 B3 RED CAP FOR SW4
.39 DIA,
ALCO # C-22-2

49 3 SW1,S5W2, SW4 PUSHBUTTON
RIGHT ANGLE
MOMENTARY SPDT
ALCO # MPS-103F-RA

50 i SW3 SW DIP-6
AMP # 5-435166-1
12 X 300 MIL DIP
.68L X .38W X .29H

* 51 1 50C1 40 PIN 600 MIL SOCKET
AUGAT # 540-AG10D

* 52 1 PC1 CONTROL/POLARITY PRINTED PCB
APOGEE # PCB 413-0006-000 REV B
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TO TWEETER
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VT1-
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'2.810K g ; O ! § | O 1 e
I 8 | f —-B5dB 5 IO I I | | —1d8 18 IO I | C31-C38
e i ' T ! I ! ; : 248 17! : ' RYa-R2
1 O I . = & A Cnt
e —B8dB 3 lC I | | ; 3 | —-3dB 16 !O | |
T [ I | 1 1.4209K ; [ 1 ] I
4 —6dB 2 .~ I i - 12, -4dB__ 15 .~ |
—6dB 1‘0 | O l13 ! ' ; ' — 14'C | O =13
el I | 56@.2 I = SR il
|
SWip@ y 2.m18K SW1B
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RNzZB T T T T T
e R sG—PIN 13
PIN 12——)ll.l.-.-..l|€-—p];\| 1
*&~—PIN 26
R—_— PIN 25 —peesseeseeeee—PIN 14
oK DETWT
. BOTTOM VIEW
R1G SW1 ELECTROSWITCH (APOGEE) # 75-4218
K .B25" SHAFT - FROM MDUNTING SURFACE
c34 ADJUSTABLE: 2-12 POSITIONS.
S 1uF o+ 1uF
T1 _] WHEN SHAFT IS5 ROTATED FULLY CCW;
PIN 13 COM IS5 CONNECTED TO PIN 1.
TWEETER APOGEE ACOUSTICS INC.
aB UFFSET e
GRAMD DAX ATTH/sRAKE BOARD
@CIB o 1 1(:'8 Size |Document Number REWV
A APGR1&38B. SCH drawn by Jer B
Date: March 18, 1992 |Sheet 3 of 1@




. 2|>
=
R21A <11 A_TWT |
1@K TO FILTER BODARD
VT1+ 7 |4 vT1- VIA 15 X 2 HEADER
Ta T o " wlo.
\
T CSQ_IL cag Ca1 \J/ caz
1uF /I\ ,1uFT T-lUF i 1uF
T1 REF DES
1 1
5 4 A7
RN3 us
=N R2R LADDER RN3
C39-CS1
%%% .
1 2 2 121518 [F |8 2@ 1 1 1 T1
7] = i
K17 K1a K19 K2@ K21 K22 K23 K24
2 | 2y 2} 2 2 2] 2] 2]
L3 1 Bl BT ] £ £ I K - I (S
| o4 [ | o4 | o4 | 54 | o2 [ o2 | o2
AR ' =) l g j g I o b B | 9 | g I =]
| | | | I |
|l a e @ | b e | b | b | e 8
7 5 7 a7 7 7 7 5 7
vl-;-vl-{-v1+v1+v1+!v1+v1+v1+l'
\% v V
T1 T1 T1 T1 T1 T1 T1 T2
T& 1@ = T7 10 — TB 1@ — TI5 1@ e = hE 1y S - — T1 1@ e
vO—e ' » . . o
cas caq cas C46 ]ca? cas cag cs@
us -
BETA 1 2 INT DOUT1 ;12 $2 . 1uF . TuF «AuF 1uF viuF . 1uF EuF 1uF
bATA_2 5| IN2 QUT2 Ha——=¢ TWEE TER
DATA_3 £ IN3 OUTS ps— e
DATA_4 = IN4A OUT4 HF—2
DATA: 5 g INS OuUTS He— s LEVEL CONTROL
DATA_G INE OQOUTE
TR g 14 T2
DATA_7 75 INT GUT7 [e—r=
DATA_B IN& QOUTaE
TWT_EN. . fmTB APOGEE ACDUSTICS INC
CLR ) i u NC.
224 g com 12 ov NOTES:
117 GND vDD 22 cs1 Title
1. ALL RELAYS SHOWN IN *1° PDSITION
v OCN-S8@81R == _AuF 2. ALL BITS TO '@° = LOWEST GAIN GRAND  DAX ATTHN/RAKE BOARD
DCOM |EDCOM 3. RELAYS SHOWN UNENERGIZED Size|Document Number REV
&) APGR1E@4B. SCH drawn by jer 8
Date March 18, 1992 [Shemt 4 of 1@




TO MID=-RAMGE
LEVEL CONTROL

I I
I I
DBMID | |
[ |
I I
_RNam_ — e S S
1 : @dB 12 | 2dB 25
| 5 dabe . +HO | I O [
l 2 -1dB 11 JO l ! L odB 24 lO l l
| B.BEBEK ; I 1 I | I I |
| 3 ! -2dB 10\~ | | ¢ 2dB 23\~ | |
| @ BLER ? | I | | | | |
4 =3dB_ 9 489B 22 -~
I 1.429kK ; ] I | | ] | |
| = 1 -4d48 & Loy | | . adBE 21 Lo | |
| B49.6 ; | I | [ ! | |
= -5dB_ 7 s @dB 2@
| sap.3 ; T T I [ oSS SE B ) |
I 7 1 —6dB B | | | ] 16 | @dB 19 | [ I
| 2.0818K | ;O | [ | 2.P88K ; | 10 | |
| & | ¢=BdB 5 .~ | | is -1d8 18 ~ |
______ o B.6B6K !
l —BdB 4 | 1 | I 149 | —2dB 17 IO | |
IC | [ | 2.B76K ; | 1 | [ REF _DES
e -6dB 3 i | | 13 =348 16 .~ | |
M1 O 1.429K ? : CS2-CS9
! _gdBa 2 'O ! ' ! 12 | —adB__ 15 IO ! ' R22-R2S
I 1 | | g49.6 ; [ [ | | AB-A1O
=6dB 11y, 1 (113 I ; 14 1 ye1 (126 | SW2
w2 | | 568.2 | b ST I RN4
Su2A l'2.p10K sw28
SHOWN FULLY CCW | SHOWN FULLY CCW
L — e —
RN4B
R24 R25
2K K
J\/v -
R22 M1 2[>
B : o8I MID-RANGE
VaL P 1
VML + 7 a VM- dB8 QFF aE T aB - 11dB
R23 Q. 7
a
K csa |+ cs2 0 i CS3 \L cs4
1uF . TuF <1uF o+ 1uF APOGEE ACOUSTICS INC.
e /‘l'\ | X |
é’ Title
S GRAND DAX ATTN/RAKE BOARD
Size Document Mumber REV
A APGR1GBSB. SCH drawn by jer B
Date: March 1&. 1982 [Sheet 5 of 16




Al1l

- 2™
&
R25A 3, A_MID ]
1 @K % TO FILTER BOARD
VM1 + 7 |4 VM1— VIA 15 X 2 HEADER
M1 L1 ¥ ?
M1 cr2 |+ ce® L L cB1 \Lcag
1uF fI\ 1uf ] luF o 1uF
M1
1 1
5 4
RNS
NN NN R2ZR LADDER
REF DES
16#/\,\,%% o000 -
U4
112 2 8 BB B2 T T 1 M1 RNS
2 |1 ]2 |3 CBEB-CT2
K25-K 32
MSHE
KZ5 K26 K27 K28 K298 K3@ K31 K32
2{ 2l 2} 2} 2 2} 2, 2}
1.3 153—6)_‘ |;d|)'-: ';Gf»_d‘ [ irz—dl)b_‘ &Gl/o_‘:
E°4 tca {ca & | :cq o= i
=] | =] | g | 9 | g I 9 | =] I 9
a | a 8 g—d)——- E._G/g’-“ a8 ‘5_0}-—— B_O/_/G—‘
7 T T T 7 T I T
\«"1+V1+V1+V1+V1+CIV1+V1+V1—|—
M1 M1 M1 M1 M1 M1 M1 W1
M8 10 M7 16 ) MB 18 - M5 18 ) — M4 1@ — M3 1@ — M2 18 J— M1 1@
v o—e < * - - s
CB3 cea lcss [o1=13 icsv ce8 c69 Cc7e
()
DATA_1 2 IN1 ouT1 fg :E 1uF 1uF 1uF 1uF 1uF 1uF iu 1ufF
DATA_Z =] INZ2 OUTE e s MID—-RANGE
DATA_3 =4 INE DUTSH =
DARTA_4 s INAG ouT4d 16 Ma
DETA— S g | INS OUTS MHe—p55 LEVEL CONTROL
DATA_B = ING BUTE —==—0=
DARTA_T e ] INT auTT = M1
DATA_B ING 0UTS8
25578
2:'5_ CLR 1o OTES APOGEE ACOUSTICS INC.
N 3
e S8 ias OC"?l 1. ALL RELAYS SHOWN IN "1’ POSITION |[Title
i 2. ALL BITS TO '®’ = LOWEST GAIN
v UCN-S8@1A . 1uF 3. RELAYS SHOWN UNENERGIZED SRS EDe TN RReE TETRRD
DCOM |DDCOM SizeDecument Number REV
A APGR1B66. SCH drawn by Jjer B
Date: March 18, 1992 [Sheet B _of 16




@d8 25 | |
|O [
| 2dB 24 ol
L ©dB 23 IO |
| |
4odB 22~
4—2d8 211~ !
] [
| odE 2@ Lo |
1 | |
®dB 19
| ; T O
[ 1 ~1dB 16 1~ |
| ; | I |
| ? i —-2dB 171{) |
I 3 —3dB__ 16 | I
| 1.429K ; v . 1510 [
-4d
[ i ! [
849.6 ? )
' 35 Ul —SdB '
| 560@.2 N 1 ¢ £ i
[
| 2.818K SW3B
| ————————
RNEB
DBWOF

DEWOF
_RNBA_ _ _ _ ey e
| 1 | odB 12 | [ 1
| 2.008K ; | |O [ i
| 2 -1dB 11 | |
B.BB6BK ;
I 3 | —2dH 19'() I I
| 2.876K ; 1 I I I
4 -3d8 9
1 } ! [ [
| 1.429K ; | |O | |
=) —-44dB8 a C)
| g4g.6 ; | | | |
1 & | —-5d8 7 | |
| S568.2 ; I |O I I
7 -6dB 6
I3 g10K ' T ' '
| & | ¢ -6dB Sl | |
= —Ems I EdB 4' l !
20222y | [
4 -6dB 3| [ [
W1 JC | [
=BdB 2 .~ |
| =68 & Ly by 145 |
e |
SW3A
SHOWN FULLY CCW
R28 RrR29
K 2K
HE i 21 9125
K k]
VoL < +
ViW1+ 74 VWl —
R27 O - - .50
2K
cva |+ case i A
1uF 1uF -
§EmET T

14 | 26
T OO0

TO WOOFER

LEVEL CONTROL

REF DES

SW3
RNBE

SHOWN FULLY CCW

dB QOFF3ET

WOOFER

ddB -—

A1Z2-A14

R2Z6-RZ29
cC73-cag

11dB

APOGEE ACDUSTICS INC.

Fit41a
GRAND DAX ATTN/RAKE BOARD
Size|Decument Number RE WV
A APGR1B7B. SCH drawn by Jjer B
Date: March 18, 1992 [Sheet 7 of 1@




B & a_WOF |
5 TO FILTER BOARD
VW14 7 la VINE VIA 15 X 2 HEADER
W1 Q. . i 7
c91_L csz i A = caz
1uF f[\ L1uF 1uF o+ 1uF
W1
1 1
5 4
RNT
=N R2R LADDER
15%%%0000 REF_DES
y AR1S
T ]2 7 = - N TN = N E N R Wi us
2 11 [2 |3 K33-K39
BNT
cai-az
K33 K34 K35 K36 K37 K38 K39
) 2 2 2 2 2 2
b y b L ] » 2 b
| o4 | o4 | o4l | 4 | o4 | o4l | o4
MSB I | | | | | |
| g | 9 | 9 | g | =] | 9 | =)
a B 8 e 8~ B~ B
7 7 % ? ?
v ot +l i +
1
W7 10 NS 14 18 2 1d@ Wi 1@
v O—s .
jfaz _Lca-a _Lcas cab J_C&T _J_ce.a cag
Uus
DATA_1 ﬁ IN1 OUT1 _4?3 ﬁrf R “
DETA_2 = IN2 0UT2 3 w%
DATA_3 =— IN3 QUT3 [o—=2
DATA_4 =1{1Na ouTq [HE—u2
=
SaTas ST s ours [t WOOFER LEVEL CONTROL
D 13 IN7 OUTY 1; Wi
DATA_& ING OUTS NOISE
2 NoTES APOGEE ACOUSTICS INC.
:
L=l T raa 1. ALL RELAYS SHOWN IN “1° POSITION Title
=22 12 2. ALL BITS TO *"®* = LOWEST GAIN
i Ehs BEE [Ea ?:‘ée 3. RELAYS SHOWN UNENERGIZED GRAND: BAX ATTN/RAKE BOARD
i i Size |Document Number REV
DC%M UCN-5681A B A APGR1GAEB. SCH dedn B G =]
Dear Date: March 18, 1002 Sheet B _of i




DESUB

I |
| | TO SUB-WOOFER
RNE&A_ senll i it LEVEL CONTROL
1 ! BdB 12 '_O BdB_ 25 rO :
| 2.000k ¢ ] e L S
| 2 ~1dB 11 1~ | 4 2dB 24~ | |
| B.B66K ? | I I I 1 I
: 3 -2dB 10~ | 4 @dB 23 ~ :
2.876K ;
| < | —3dB =] |O | 5 * BdB 22 lO I |
| 1.429K ; [ [ [ - 1uF «1uF [ | |
| S I —A4dB &I | y BdB 21 O | |
B49.6
! & | -5dB 7 lO I 51 s ©@dB 20 IO ! I
| 5BR.2 ; I I Eoooa e s sewmseoae | | I S1
| > ok Yy ~6d8 6 1~ | | A 16—, ©d8 19 |~ | |
' a ' | —edB S‘O ' | ;15 ! —1dB 13'0 | ' SUB-WOODOFER
[ | [l | | 8.666K ? ] [ | I
——5dB d]o | | 14 —2dB8 1?|O | 1 CIB DFFSET
2.876K
{ -6dB 3 '~ | ! 343 ! -3d8 161~ | | ¥ — 11dB
51 T I Iy, 4729k ; T 1 I !
—=6dB 21~ | [ - | -4d8 151~ | 1
B49. 5 REF DES
| [ [ 1 [ [ 1
—65dB8 1 O’ C 13 | 11 e —SdB 14 | 2B
_____ S5E@. 2 ' [O_ ’_ _C_ 1 ALB-AL1S8
[ 1 SWA-SWS
SWan | 2.818K 1 SWaB BNA
SHOWN FULLY €CCW | SHOWN FULLY CCW cg3-c1e2
_________ RIQ-R32
RNBB
ca3 cigz
. 33uF . 330F
VoL > | I
-_{I i R3GB BO. 4K
W o e v e '
_____ ' LOW FREQ.! L o~ _ALE
w12 Iy i | | %251 [ & DBESUB
1 | - (_:_O_N_—[QL—J_Q_ = I | 3
11 . 24
) +O ! * IO : vs$+ P vsqg—
1@ | | e 25 O & 2 * -
C E
x_;_ogl | < IO l co4 L cas o cgs \L
22 + cev
| : | : 1uF /-I'\ . 1uF Ll # 1uF
8 21 I . I
! ' =0 | ¢ é »
v 20 |
& | : | : 51
= 19
*x—T0 | == |
5 5 IO | :515 IO |
| | | |
4 7
*——0 | 110 |
R3O 7.6B8K 3 |O I R3gA 118K 1§ IO I APOGEE ACOUSTICS INC.
| [ I [
R31 15. @K 2.0 | R3I1A 6@. 4K 15,0 | T
R32 .1k 1| s R32A 33.1K 14 | | 56 GRAND DAX ATTN/RAKE BOARD
|_:___:___| |_:___:_I Size [Document Number REWV
\% ;
SWSA 2 SWSE a APGRI1@SEB. SCH drawn by jer =]
SHOWN FULLY CCW SHOWN FLLLY CCW Date: March 18, QQQEFSHE-.et g of 1@




5 f19
3 =) A_SUB |
53 TO FILTER BOARD
VS1+ 7 |4 VS1- vIiAa 15 X 2 HEADER
51 2, . . >
ci14 c1Q13—L —T— C104\I/c195
1uF fTN 1uF 1uF o+ 1uF
51
REF DES
1 1 A19
5 4 ue
RMNG RNG
A A Y Vo R2R LADDER C1@3-C114
Ka@-KAE
CEvsUs > 18] A~ %-wv\p cooo
1 2 BFla&[F @31 1 P 1 51
@ |1 iz I3
MSB
Ka1 K4z Kaa K45 K4
2 2 2 2 2
b i B ol ] p
-é4rékﬁ GF%f)}: .#qubﬂ ‘éaff}: .éaff}:' é«ff}: é*ﬂjb:
o o o =,
| | |
g g g g 9 =]
_O/o— _d,a— _O/o— B_c}o— 3_0;&— 8_0}0_ a_ol)x—
7 ? 7 i 7 s
o I 1 1 ! 1 1
-+ | ¥ 4 [ ¥ -+ |V -+
s1 S1 S1 S1
ST 54 10 — 53 1@ — S2Z 1@ s s 1 2

VO Yciee lciov lcigs 1Cies 1 Ciip JCiil ] C112

UG
3 2@ S7 iolaEF . AuF wedaE A BT ik AuF el B o]
DATA_1 il [ e e SUB-WOOFER
DATA_2 = IN2 0UT2 [7—=2
DATA_3 2+ IN3 QuT3 [g=—32
DATA_4 7| i DULA Fre—s LEVEL CONTROL
DATA_GS £ INS BUTS [s2—a=
DATA_G = ING OUTE 2=k
DATA_T —s- TNT OUTT A
DATA_& INs OuTa 2%
) APOGEE ACOUSTICS INC.
EUE_EN >—2psT8 NETESS
2; cLR 4 Title
1 1. ALL BITS SHOWN IN “1° POSITION
119 dee B Ioh GV 2. ALL BITS TO '@’ = LOWEST GAIN e Dy B B RIE JBUn Rl
c113 3. RELAYS SHOWN UNENERGIZED Size |Decument Number REV
— et F
DE%M KN =20848 ‘7; Ly a APGR11@B. SCH Tedws e, Yen B
DCoM Date: March 18. 1992 [Sheet 1@ af 19




APGR100B.doc

“RAND DAX - ATTENUATOR /

ASSY-350-0005-000 REV B

B.O.M.

THIS FILE:

AWORKS
ASCCI

FROM ORCAD FILE:

Page 1

RAKE BOARD REV B

APGR100B.doc
APGR100B.bom

APGR101B.SCH
APGR102B.SCH
APGR103B.SCH
APGR105B.SCH
APGR107B.SCH
APGR109B.SCH

18-MAR-92
18-MAR-92

(ROOT OF FLAT FILE) 18-MAR-92

APGR104B.SCH
APGR106B.SCH
APGR108B.SCH
APGR110B.SCH

THERE HAVE BEEN MAJOR REVISIONS TO REV 01

Item Quantity Reference

Part

1 18

Al,A4,A5,A6,A7,A8,A9,A10, OPAG606KP
Al11,Al12,A13,A14,A15,A16, OPAMP

BURR BROWN # OPA606KP
SOLE SOURCE

A17,A18,

A19,A20

8 PIN 300 MIL

DIP

Cl

10uF

35WVDC 10%

TANT

SPRG # 150D106X9035R2
MLRY # CS13BF106K
AXTAL .28¢9D X .822L X .025LD

1.10" CTRS/BD

c2,c3,C6,C7,C8,C9,C10,

c11,c12,C13,Cl4,C32,C33,
C35,C36,C37,C38,C40,C41,
C43,C44,C45,C46,C47,C48,
c49,C50,C51,C52,C53,C55,

.1uF

50WVDC +/-20%
CERAMIC Z5U

AVX # SR205E 104 MAA
MEPCO # CZ20C 104 M

c56,C57,C58,C60,C61,C63, RADIAL .2W X
Cc64,C65,C66,C67,C68,C69,  .020LD X
c70,Cc71,C73,C75,C76,C77,
c78,C80,C81,C83,C84,C85,
c86,C87,C88,C89,C90,C92,

c95,C96,C98,C99,C100,

Cc101,C103,C104,C106,C107,
C1og,0109,C110,CL11,C112,
C113, €115, 0121, 6129, 0123

. 1LS

2H X

1257 x
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Page 2

c4,C5,C31,C34,C39,C42,
c54,C59,C62,C72,C74,C79,
Cc82,C91,C94,C97,C105,
c114

1uF

35WVDC 10%

TANT

SPRG #150D105X9035A2

MLRY #CS13BF105K

AXTAL .135D X .422L X .020LD
.600 CTRS/BD

C93,C102

+.33uF

100WVDC 1%

POLYPRO

REL-CAP # PPMT334G1A

SOLE SOURCE

AXTAL .260D X .680L X .025LD
1.00" CENTERS/BOARD

5A

C117

ALTERNATE

ALTERNATE

EMERGENCY USE ONLY

.33uF
POLYESTER 10%
MALLORY # 168334J63D
.2 CTRS/BD

100VDC 10%

CERAMIC X7R

AVX # SR301C334KAA

RADIAL .3W X .3H X .150T X
.2LS X .020LD

.2 CTRS/BD

REL-CAP # ETXT334KO05A

50VDC 10%

POLYESTER

AXTAL .210D X .530L X .025LD
.8 CTRS/BD

SAME PART AS C93
REL-CAP POLYPRO

Ccl16,C120

ALTERNATE

1uF

63VDC 10%

POLYESTER

ERO # MKT 1817-510/635

RAD .295W X .453H X .217T X
.020ILD X .200LS

.2 CTRS/BD

50VDC 10%

CERAMIC X7R

AVX # SR305C105KAA

RADIAL .3W X .3H X .150T X
.2L5 X .020LD .2 CTRS/BD



APGR100B.doc

ALTERNATE

Page 3

35WVDC 10%

TANT

SPRAGUE # 150D105X9035A2
MALLORY # CS13BF105K
AXIAL .135D X .422L X
.020LD

.6 CTRS/BD

118

ALTERNATE

ALTERNATE

.15uF

63VDC 10%

POLYESTER

ERO # MKT 1817-415/635

RAD .295W X .335H X .138T X
.020LD X .200LS

.2 CTRS/BD

100VDC 10%

CERAMIC X7R

AVX SR301C154KAA

RADIAL .3W X .3H X .150T X
.2LS X .020LD

.2 CTRS/BD

50VDC 10%

POLYESTER

REL-CAP # ETXT 154K05A
AXTAL .22D X .4L X .025LD
.6 CTRS/BD

Cl19

ALTERNATE

.082uF

50VDC 10%

POLYESTER

REL-CAP # ETXT823K05A

AXIAL .190D X .400L X .032LD
.6 CTRS/BD

100VDC 10%

CERAMIC X7R

AVX # SR301C823KAA

RADIAL .3W X .3H X .150T X
.2LS X .020LD

.2 CTRS/BD

Cl24

10uF

25WVDC 20%

TANT

SPRG # 199D106X0025CA1l

RADIAL .216D X .360H X .025LD
.100" CTRS/BD
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Page 4

D1 6.2V
500mW ZENER
5%
GENERIC 1N753A
AXIAL .5L X .1D X .031 LD
.500 CNTRS ON BOARD

11

H1l,H2 HEADER 15X2
STRAIGHT PINS
LATCH EJECT
3M # 3440-6202
.100 X .100 - .025 S5Q. PINS

12

39

K1,K2,K3,K4,K5,K6,K7,K8, DPDT RELAY
K17,K18,K19,K20,K21,K22, AMERICAN ZETTLER # AZ-845-5
K23,K24,K25,K26,K27,K28, OMRON #
K29,K30,K31,K32,K33,K34, 10 PIN 300 MIL DIP
K35,K36,K37,K38,K39,K40,

K41,K42,K43,K44,K45,K46,

K47

13

RN1,RN3,RN5,RN7,RN9 R2R LADDER
10K
ELECTROFILM # 410-0001-000
SOLE SRC
16 X 300 MIL DIP

14

RN2,RN4,RN6,RN8 RNET 2 X 7
ELECTROFILM # 303245
SOLE SRC
16 X 300 MIL DIP

15

12

R18,R19,R20,R21,R22,R23, ?K
R24,R25,R26,R27,R28,R29 1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

le

R21A,R25A,R38,R41 10K
1/4 WATT 1%
METAL FILM
DALE # RN-60D SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD
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R30A

Page 5

118K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

. 025LD

18

R31A,R30B

60.4K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.025LD

19

R30

7.68K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

.025LD

20

R31

15. 0K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D
.600" CTRS/BOARD

.025LD

21

R32,R32A

30.1K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.0251ID

22

R33,R34

3.01K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXTAL .390L X .140D
.600" CTRS/BOARD

.025LD
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23 1 R35 1K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

24 1 R36 301
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

25 1 R37 100K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXTAL .390L X .140D X .025LD
.600" CTRS/BOARD

26 1 R39 20K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

217 1 R40 604
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE
AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

28 5 SW1l,5W2,SW3,5W4, SW5 ROTARY SW
ELECTROSWITCH # (APOGEE) 75-4218
2-12 POS. 2 DECKS
ONE POLE/DECK
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29 5 U1,03,04,05,U06 UCN-5801A
LATCHED DRIVER
8 BITS
SPRAGUE # UCN-5801A
22 X 400 MIL DIP

30 1 a7 MM5437
NOISE GENERATOR
NAT'L # MM5437
8 X 300 MIL DIP

31 1 PC1 ATTENUATOR/RAKE PRINTED
CIRCUIT BOARD
APOGEE # PCB-413-0005-000 REV B
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GRAND DAX; SUB-WOOFER OUTPUT BOARD REV 01
ASS5Y-350-0002-100 REV 01

B.0O.M.

THIS FILE: AWORKS - APGRSUB.doc 13-FEB-92

FROM ORCAD FILE: SUBOUT.SCH 13-FEB-92

Item Quantity Reference Part
1 2 Al,A2 OPAG06KP
OPAMP

BURR BROWN # OPA606KP
SOLE SOURCE
8 PIN 300 MIL DIP

2 2 B2,Bl

POWER BUFFER

LINEAR TECHNOLOGY # LT1010CT
SOLE SRC

TO-220 5 LEAD

3 2 C1,;C2

10uF

35WVDC 10%

TANT

SPRG # 150D106X9035R2

MLRY # CS13BF106K

AXTAL .289D X .822L X .025LD
1.10" CTRS/BD

4 8 c3,c4,C6,C7,C8,C9,C11,
c12

. 1uF
50WVDC +/-20%

CERAMIC 75U

AVX # SR205E 104 MAA

MEPCO # CZ20C 104 M

RADIAL .2W X .2H x .125T x
.020LD ¥ .1LS

5 2 C5,C10

680pF

100VDC 2.5%

POLYPRO

ERO # KP 1830-168,/013

SOLE SRC

RAD .283W X .236H X .177T X
.020LD X .200LS

.2 CTRS/BD
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H1

4 PIN HEADER

STRAIGHT PINS

POL/FRIC LOCK

MOLEX # 22-11-2042

.100 CNTRS / .025 SQ. PINS

R1,R2,R4,R5

2.94K

1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

R3,R6

10.0K
1/4 WATT 1%

METAL FILM

DALE # RN-60D

SOLE SOURCE

AXIAL .390L X .140D X .025LD
.600" CTRS/BOARD

51

8 PIN SOCKET
BOTTOM MOUNT
SAMTEC # BSW-108-04-S-S

10

PC1

SUB-WOOFER OUTPUT PRINTED
CIRCUIT BOARD

APOGEE # PCB-413-0003-100 REV 01
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GRAND DAX - USER INTERFACE BOARD
*A55Y-350-0008-000 REV 01
B.O.M.

THIS PRINTING: 2-JAN-92

THIS FILE: AWORKS - APGRUSER.docC 02-JAN-92
ASCCI - APGRUSER.bom 02-JAN-92

FROM ORCAD FILE: APGRUSER.SCH 02-JAN-92

* INDICATES A CHANGE FROM 22-DEC-91 PRINTING
Item Quantity Reference Part

1 2 ci,cC 18pF
100VDC +/-10%
CERAMIC NPO
AVX # SR15 1A 180 KAA
RADIAL .15W X .15H X .10T X
.020LD X .1LS

2 1 c3 100uF
10WVDC 10%
TANT
SPRG # 150D107X9010R2
MLRY # CS13BC107K
AXIAL .289D X .822L X .025LD
1.10" CTRS/BD

ALTERNATE 10WVDC 10%
TANT
NEMCO # TB 100/10K 250
MALLORY # TDC107KO010WSG
KEMET # T354G107K10AS
AVX # TAP107KO010HSB
RADIAL .350D (max) X .650H (max)
X .02LD X .250LS
.250 CTRS/BD

3 1 C4 10uF
25WVDC
TANT
SPRG # 199D106X0025CA1l
RADIAL .216D X .360H X .025LD
.100" CTRS/BD

* 4 7 c5,c6,C7,C8,C9,C10,C11 . 1uF
50WVDC +/-20%
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CERAMIC Z5U

AVX # SR205E 104 MAA

MEPCO # CZ20C 104 M

RADIAL .2W x .2H x .125T x
.020LD x .1LS

D1 1IN5408 DIODE
GENERIC DO-201AD PKG
AXIAL .375L X .210DIA
X .050LD
.750 CTRS/BD

D2 LED
ANY COLOR
T 1-3/4
MOUNTED ON PC BOARD INTERNALLY

H1 CONNECTOR 16 PIN
SAMTEC # TST-1-8-02-H-D
2 X8 .100" CTRS
.025 SQ. PINS

H2 3 PIN HEADER
RIGHT ANGLE
POL/FRIC LOCK
MOLEX # 22-12-2034
.100 CNTRS .025 S5Q. PINS

H3 HEADER 3 PIN
SAMTEC # TSW-103-07-H-S
.1" CTRS .025 SQ. PINS

10

JMP1 .1" JUMPER
SAMTEC # SNT-100-BK-H-H

11

Ll 50uH
10%
MILLER # 5504
RADIAL 1.12W X .81H X .81T X
.75LS X .042 1D

12

Pl DB9 MALE PC MOUNT
.318 FOOTPRINT
METAL SHELL
AMP # 747840-4
WITH BOARDLOCKS
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13

R1

100K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE

AXIAL .390L X .140D X .025LD

.600" CTRS/BOARD

14

R2

332
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE

AXTAT, .390L X .140D X .025LD

.600" CTRS/BOARD

15

R3

10K
1/4 WATT 1%
METAL FILM
DALE # RN-60D
SOLE SOURCE

AXTAL .390L X .140D X .025LD

. 600" CTRS/BOARD

16

S0C1

28 PIN

600 MIL DIP

IC SOCKET

AUGAT # 528-AG10D
USE ON U3

17

S0C2

24 PIN

600 MIL DIP

IC SOCKET

AUGAT # 524-AG10D
USE ON U4

18

SW1

SPDT

TOGGLE SW

RIGHT ANGLE PC MOUNT
AUGAT/ALCO # AE101SD1AB

1%

Ul

80C51

MICROPROCESSOR
SIGNETICS # 87C51-CCN40
40 X 600 MIL DIP

NO SOCKET
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20

U2

74HC373
TRI-STATE

OCTAL D LATCH
GENERIC

20 X 300 MIL DIP

21

U3

27C256
PROGRAM MEMORY
SIGNETICS # 27C256-200
LATTICE, AMD, NEC

28 X 600 MIL DIP

22

U4

DS1220AD
NV-RAM

DALLAS SEMICONDUCTOR
# DS1220AD-200

24 X 600 MIL DIP

23

Us

75176

R5-485 TRANSCEIVER
TI # SN75176B

8 X 300 MIL DIP

24

Y1

11.059MHz

QUARTZ CRYSTAL

FOX # HC49S

DIGI-KEY # X426

RADIAL .4W X .15H X .183T X
.192LS X .019LD

.2 CTRS/BD

25

BS1,BS2

BOARD STIFFENER

ROGERS # B250-16-0.5

2 WEEK LEAD TIME

ASK FOR KIM (602)-967-0624

17 PINS, .5 CENTERS, .070 HOLES

26

PC1

USER INTERFACE PRINTED CIRCUIT
BOARD
APOGEE # PCB-413-0008-000 REV 01




USER
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1 4
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P
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Title
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GRAND DAX - RECEIVER MOUNTING BOARD REV 01

ASSY- REV 01
B.O.M.
THIS FILE: AWORKS - APGRREC.doc 06-JAN-92

FROM ORCAD FILE: APGRREC.SCH 06-JAN-92

Item Quantity Reference Part

1 1 Ul IRED RECEIVER
SHARP # IS1U60L

2 2 ci . 1uF
50WVDC +/-20%
CERAMIC Z5U
AVX # SR205E 104 MAA
MEPCO # C220C 104 M
RADIAL .2W X .2H x .125T X
.020LD x .1LS

3 1 CAl CABLE ASSEMELY
DRWG. # APGRCAl2.SCH
3 PIN SOCKET HOUSING .100"
24 GA. WIRE

4 1 PC1 RECEIVER MOUNTING
PRINTED CIRCUIT BOARD
APOGEE # PCB-413-0008-100 REV 01




