MOTOROLA INC. QRNA506A STATION CONTROL MODULE

Communications
Sector

1. ATTACHMENTS

-~ QRNU506A Station Control Module 31-3P5253003
«Circuit Board Detail (Component Side) {Sheet 1 of 3)
*Circuit Board Detail (Solder Side) (Sheet 2 of 3)
»Schematic Diagram {Sheet 3 of 3)
*Parts List 31PL-SP5253003

2.  DESCRIPTION

The QRNH5064 Station Control Module is a Motorola MICOR™ Base/Repeater remote
control chassis support module. The module provides the following major functions.

*Amplifies station receiver discriminator signal for use by other modules.
*Buffers line audio for application to the station transmitter.

*Sets audio paths according to the mode selected.

eIntegrates control functions from other modules for control of station
transmitter keying.

sDelays Line PTT functions (delay period is selectable) for compatibility
with line modems and SECURENET XL™ equipment.

*Provides front panel controls for local operation.

3. THEORY OF OPERATION
3.1 DISCRIMINATOR AMPLIFIER AND LINE AUDIO BUFFER

3.1.1 The receiver discriminator output is applied to pin 7 of the station
control module. Operational amplifier U1A amplifies the received
signal by 6.5 dB. The output signal of U1A is also dc offset to half the A+ supply
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voltage, This amplified signal is output, via module pin 8, to the squelch gate
module,

3.1.2 The line audio input from the line driver module is applied as MIC HI

at pin 2 of the station control module. This audio signal bypasses
gate U2A through jumper J19 and is applied to operational amplifier U1B. U1B
buffers the line audio signal. The buffered line audio signal is applied to gate
U2C. If the station iz in clear mode (DVP CONTROC module pin 9 is logiec high) and
repeater PTT is inactive (RPTR PTT module pin 11 is logic high) and no data is
detected (DATA DETECT module pin 10 is logic low), U6B-9 is high causing U2C to gate
the buffered audio signal out to module pin 6 where it is routed to the station
exciter. For special applications, U2B gates a second audio line which is routed to
the station exciter.

3.2 TRANSMITTER KEYING

3.2.1 An active logic low at module pin 11 (RPTR PTT) or module pin 3

(CINE~PTT) or module pin 4 (LUCBL PTT) activates module outputs at pin
19 (KEYED A+), pin 21 (DELAYED KEYED A+), and pin 17 (KEYEDTA=). These three
outputs are required to key the station transmitter.

3.2.2 If any of the PTT input signals are active (logic low), U6C-10 is

low. The signal at U6C-10 is inverted by U7D, and inverted again by
U9A. UYA drives Q1 on which provides KEYED A+ output. KEYED A+ is also applied to
U13B-8 and U10B-11. The high-level KEYED A+ signal sets U13B-12 low. This low
turns on Q2 which produces DELAYED KEYED A+ output. With module pin 16 (PL ENNBLE)
active logic low, U5B-11 output is high impedance which allows DELAYED KEYED A+ to
turn Q3 on, producing REYED A- output. When PTT becomes inactive, KEYED A+ goes low
causing U10B-11 to go low causing a low level 150 millisecond pulse at U13B-11.
When the 150 millisecond pulse elapses, U13B-11 goes high causing U13B-12 to go high
which turns off Q2, disabling DELAYED KEYED A+,

3.2.3 The three PTT input signals also control the FTT TONTRUL output at
module pin 13. An active TUCAL PTT or RPTR PTT causes U9C-10 to output
a logic high to gate U2D-10. If TINE PIT is inactive, U2D-11 drives U5C-5 high.
U5C-12 output goes low providing an active PTT"CONTROC output. This output is
routed to the F1-PL module. The Fi1-PL module outputs an active PL ENABLE signal
which is applied as an input to the station control module to enable FEYED™R-, If
CINEPTT is active, U2D opens the path between UYC and U5C causing a high
PTT CORTHOC output. For Line PTT function, PL ENABLE is driven active low by a
function tone decoder module.

3.3 ANTENNA SWITCH CONTROL

3.3.1 The antenna switch control signal (BNT SW module pin 15) is active
during one of the following conditions:

o TINE PTT (module pin 3) or LUCEL PTT (module pin 14) is active log.
e XEYED B- {(module pin 17} is low and RPTR FIT (module pin 11) is high.
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3.3.2 An active LINETPTT or CUCEC PTT causes a high at U7F-13, This high
causes a low U4A-3, which causes a high at UTE-11, which causes U5SE-1U4
Lo output an active ANT SWITCH output signal.

3.3.3 An active KEYED A- causes a low at U3D-12, If RPFTRPIT is inactive,
U13A-1 applies a low to U3D-13. Two low inputs to U3D cause a low at
U3D-11, which is gated through UKA, UTE, and USC producing an active ENT SW
output. This KEYED R-/ENT SW logic sequence can be overridden by a Repeater PTT (or
a Delayed Repeater PTT) function, The purpose of this override is to disable the
antenna switch during Repeater PTT., During a Repeater PTT, WPTRPIT is active
causing a high at U13A-6. Because U134-6 is high, U13A-1 is high, which makes
U3D-13 high, thus overriding the low input at U3D-12 and causing a high ENT SW
output. When RPTR™PTT goes from low to high, monostable U10A-7 outputs 270
millisecond low-level pulse to U13A-3. Immediately after the 270 millisecond pulse
elapses, U13A4-3 goes high causing U134-1 to go low, which removes the override
condition,

3.4 MODEM COMPATIBLE AND DELAYED LINE PP

3.4.1 When Line PTT is activated, the station control module momentarily
disables the station transmitter to aveid transmission of the fast
train signaling produced by the line modem upon code detect.

3.4.2 A high to low LINE PTT signal causes a trigger pulse at monostable

U12A-4,  U12A-6 outputs a 50 millisecond high level pulse to monostabile
UleB-11, After 50 milliseconds, U12B-11 goes low triggering U12B which ocutputs a
240 millisecond high level pulse to U5A-7. USA-10 is low which turns off Q3
disabling KEYED &-, and consequently turning off the station transmitter for the
duration of the 240 millisecond pulse. The 240 millisecond pulse is required for 1
modem application. The pulse width can be adjusted, via jumpers J13 through J15, to
800 milliseconds for applications using two modems in tandem and to 180 milliseconds
for XL stations.

3.4.3 1f a Line PTT interruption occurs during coded repeater operation, the

LINE PTT signal causes a Etrigger pulse at U12A-4, U124-7 cutputs a 50
millisecond low-level pulse. This output pulse turns Qi off, making DECAYED
LINE"PTT inactive for the duration of the pulse. This signal is output at module
pin 22 and is routed, as an input, to the F1-PL and squelch gate modules which
delays a signal to turn off the transmitter for 50 milliseconds to allow trans-
mission of EOM. (Note that jumper J17 is in position B when Delayed Line PTT
function is used. Therefore, Line Disable function is not available.)
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PARTS LIST

REF MOTOROLA
SYMBOL PART NO, DESCRIPTION

CAPACITOR, fixed: ul +-%5%
unless otherwise stated

C1 2311019421 10 +-20% 35V

C2,3 2311016409 1 +-20% 50V

C4,5 0811044433 1 50/63V

cé 2311054F06 10 +-10% 15V

C7 2311054F 10 22 +-10% 15V

c8 0811044415 0.1 63V

£9,10 0811044433 1 50/63V

C1 081104442 .01 63V

C12,13 23110194846 100 +-20% 25V

C14 2311019428 22 +-20% 35V

€15, 16 0811044433 50/63V

C17 0811044829 0.22 50/63V
DIODE: (SEE NOTE)

CR1 thru 9 L4883654H01 silicon

CR10 thru 14 NOT USED

CR15 thru 20 L4883654H01 silicon

CR21 4811058C 11 ailicon
LIGHT EMITTING DIODE:

DS 1 4g8a88245c24 red

Ds2 48882u5¢22 green
CONNECTOR, male:

J1 2884318MOT 3-contact

J2,3 NOT USED

JY4 thru 9 2884318M07 3-contact

J10 2884318M06 2-contact

J11,12 NOT USED

J13 thru 16 2884318M06 2-contact

J17,18 2884318M07 3-contact

J19,20 2884318M06 2~contact

J21,22,23 NOT USED

J2h,25,26 2884318M06 2-contact

J27 NOT USED
TRANSISTOR: (SEE NOTE)

Q1,2 4800869649 PNP type M9649

Q3 4800869648 NPN type MQ6u8

Qu 4800869706 NPN type M9706

Q5 4800869649 PNP type M96L9

Q6 4800869648 NPN type M96L8
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PARTS LIST

REF MOTOROLA
SYMBOL PART NO. DESCRIPTION
RESISTOR, FIXED: +-5% 1/8W;
unless other stated
R1 0611024481 2ek
R2 0611024789 47k
R3 0611024873 10k
RY 0611024499 120k
R5,6 0611024491 56k
RT 06 11009A73 10k 1/4u
R8 0611024435 270
R9 0611024499 120k
R10 0611009455 1.8k 1/4wW
R11 0611009498 910 1/4W
R12 0611024479 18k
R13 0611024489 Lk
Rid 0611024481 22k
R15 0611024897 100k
R16 0611024779 18k
R17,18,19 0611024481 22k
R20,21,22 0611024497 100k
R23 0611024493 68k
R2# 0611024473 10k
R25,26 0611024478 16k
R27 06 11009401 10 1/4W
R28 06 11024A73 10k
R2G 0611024489 b7k
R30 0611024473 10k
R31 0611024482 24k
R32 0611024497 100k
R33 0611024489 b7k
R34 0611024478 16k
R35 0611024473 10k
R36 0611009449 1k 1/4W
R37,38 0611024473 10k
R39, K0 0611024479 18k
RY4 1 0611024497 100k
RU2 0611024480 20k
RU3 0611024482 24k
RAN 0611024484 30k
Ri5 0611024489 BTk
R46 0611024897 100K
RY 7 0611024489 47k
RUB 0611024497 100k
R49 0611024802 150k
R50,51 0611024478 16k
R52 0611009401 10 1/hW
R53,54,55 0611024473 10k
R56 0611024479 18k
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PARTS LIST

REF MOTOROLA
SYMBOL PART NO. DESCRIPTION
R57 0611009486 36k 1/4W
R58,59 0611009A97 100k 1/4W
R60 0611024490 51k
R61 0611024481 22k
R62 0611024496 91k
R63 0611024B02 150k
ROH 0611024B03 160k
R65 0611024496 91k
R66, 67 0611024479 18k
R68 0611009449 1k 1/4W
R69 0611009446 750 1/4 W
R70,71 0611024473 10k
RT2 0611024481 22k
RT3 0611024A65 4,7k
R7U 0611024A55 1.8k
RT5, 76 0611024459 2.7k
SWITCH, toggle:
51,2 40o83249K 14 spdt
53 4083249K16 spdt momentary
INTEGRATED CIRCUIT: (SEE NQTE)
U1 5184621K32 quad operational amplifier
uz 5184887K73 quad bilateral switch
U3,4 5184887K09 quad 2-input NOR gate
Us 5183222M75 5V log to LED display interface
Ué 5184887K28 triple 3-input AND gate
U7 5184887K82 functional hex gate
U8 5184887K75 quad 2~-input AND gate
g 5184887K08 guad 2-input NAND gate
U10,11,12 5184887K53 dual monostable multivibrator
U13 5184887K13 dual D-type flip-flop
Uty NOT USED
VOLTAGE REGULATOR: {SEE NOTE)
VR1 thru 8 4883461E18 18V
VR9 4882256C03 4,7V
NON-REFERENCED ITEMS:
0983697M01 CONTACT, female; 24 used
5483865R01 LABEL
N583914G01 QUIDE, card; 2 used
bUBL23TROL PANEL, front
0310943J09 SCREW, locking: 4-U40 xz 5/16''; 2 used
0984 728L01 JUMPER, connector; 1§ used
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