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LBI-39109

SPECIFICATIONS

CLOCK OUTPUTS (A & B)

TDM Bus Network Clocks
Bit Clock
Slot Sync Clock
Frame Sync Clock

Tone Signalling Clock
T1 Clock

E1 (CEPT) Clock
Stability (All Clock Outputs)
Interface Type (All Clock Outputs)

EXTERNAL CLOCK SYNC INPUTS
Slave Sync Reference Clock Input (Pri. & Sec.)

T1/E1 Line-Rate RS-422/RS-232 Clock Input
General

Input Impedance

SLAVE SYNC ALARM OUTPUT
General

Interface Type

GENERAL
Board Physical Characteristics

Operating Temperature
Power Supply Requirement

Fusing
Redundancy Protection
Fuse Rating & Type (each fuse)

Front Panel Status Indicators (Each Clock Circuit)

Front Panel Toggle Switches (Each Clock Circuit)

Copyright© April 1996, Ericsson Inc.

2.048 MHz (also E1 line-rate clock in E1 mode)
256 kHz (can be disabled via DIP switch setting)
8 kHz

2174 Hz (can be disabled via DIP switch setting)

1.544 MHz (not present if slaved synced to an external E1
clocking source via RS-422/RS-232 input)

2.048 MHz (bit clock)

=50 ppm at 25° Celsius (77° Fahrenheit)

IEEE-896 Futurebus-compatible clocking signals to CEC/IMC
Backplane

8 kHz (+2 Hz) IEEE-896 Futurebus-compatible clocking
signals from CEC/IMC Backplane supplied by T1/E1 Interface
Card(s) installed within CEC/IMC

1.544 MHz (T1) or 2.048 MHz (E1) RS-422 or RS-232
compatible clocking signals from CEC/IMC Backplane
supplied by external equipment

DIP switch-selectable for low (approximately 100 ohms) or
high impedance

Active-low alarm output generated when either external slave
sync reference clock input from CEC/IMC Backplane fails

IEEE-896 Futurebus compatible logic signal to CEC/IMC
Backplane

Compatible with existing 6-rack unit CEC/IMC boards/cards
(VME-like backplane) with two 96-pin DIN connectors

0 — 70° Celsius (32° — 158° Fahrenheit)
5.0 Vdc, 750 mAmaximum

Each clock circuit (A and B) independently fused
1.0-amp/250-volt fast acting, 2AG cartridge-style

Power applied, Futurebus drivers on/off, primary external
slave sync present, secondary external slave sync present

Enable/disable Futurebus drivers which drive clock lines on
CEC/IMC Backplane




DESCRIPTION LBI-39109

DESCRIPTION Several different system/network-wide clock
synchronization options exists for T1/E1 link applications.
Clock Board 19D903305P1 (revision E) is utilized The exact option used is dependent upon specific CEC/IMC
within the EDACS CEC/IMC Digital Audio Switch and the and node T1/E1 requirements. The term “node” here refers
EDACS® StarGate Controller Digital Audio Switch. It to any external equipment interconnected to the CEC/IMC
provides redundant clocking signals for Time Divisionvia a T1/E1 link provided by a T1/El Interface Card.
Multiplexed (TDM) network signal synchronization acrossExamples include EDACS trunked sites equipped with
the CEC/IMC Backplane. Audio Boards and T1/Elmuxes, other CECs/IMCs equipped with T1/E1 Interface
Interface Cards utilize these clock signals — sometimeSards, and StarGate Controllers equipped with T1/E1l
referred to as the “system clocks” — for TDM businterface Cards. The synchronization options are described
synchronization. Specifically, the TDM bus network briefly in the following text:

requires a 2.048 MHz “bit clock”, an 8 kHz “frame sync” e Master — The CEC/IMC is the master souraaf

clock for every 256 bit clock pulses and a 256 kHz “slot
sync” clock for every 8 bit clock pulses. In some cases a
256 kHz slot sync clock on the CEC/IMC Backplane is not
required; therefore, these Clock Board redundant outputs are
sometimes disabled.

When the CEC/IMC operates in an E1 mode, the
redundant 2.048 MHz bit clock outputs from the Clock
Board are also utilized for E1 line-rate clocking. The Clock
Board can also generate redundant 1.544 MHz clock outputs
for T1 line-rate clocking. These T1/E1 line-rate clocks are
used by TI1/E1l Interface Cards installed within the
CEC/IMC/StarGate Controller Digital Audio Switch, and in
some cases, by other equipment connected to the Digital
Audio Switch via T1/E1 links.

NOTE
Unless otherwise noted, from this point forwand,
the EDACS CEC/IMC Digital Audio Switch and
the EDACS StarGate Controller Digital Audi
Switch products will be commonly referred to as
the “CEC/IMC".

Clock outputs from the Clock Board are routed to the
Audio Boards and T1/E1 Interface Cards within the
CEC/IMC via CEC/IMC Backplane interconnections. These
clock pulse signals, listed in Table 1, are applied to the
Backplane at Futurebus levels. The Clock Board also
applies a 2174 Hz clock to the CEC/IMC Backplane. This
2174 Hz clock, also at Futurebus levels, is utilized by Audio
Board-equipped MIMs for EDACS trunked site tone
signalling.

Redundancy is provided by the A clock circuit and the

network clock synchronization and all other nodes
are slaved (synchronized) to it. The Clock Board
generates master clocking for the CEC/IMC and all
nodes connected to it. In essence, all T1/E1 link-
connected nodes in the entire CEC/IMC network
are synced to the (active) Clock Board.

Slaved To T1/E1 Line — The CEC/IMC is
synchronized to one T1/E1 lifeom an external
node. Clocks generated on the Clock Board are
synchronized to one T1/E1l line from a node. The
Clock Board uses an 8 kHz slave sync line on the
CEC/IMC Backplane as its reference source for
clock synchronization. This 8 kHz slave sync line is
driven by a T1/E1 Interface Card — the card which
the T1/E1 line is connected to. For redundancy,
two (2) 8 kHz slave sync lines exist. These slave
sync lines may be driven by a single or two
separate T1/E1l Interface Cards per CEC/IMC
Manager configuration.

Slaved To External 1.544 MHz Clock— The
CEC/IMC is synchronized to one external
1.544 MHz reference clock sourcgpically from
co-located equipment. The external reference clock
is applied to the Clock Board via RS-422 or
RS-232 interconnections.

Slaved To External 2.048 MHz Clock— The
CEC/IMC is synchronized to one external
2.048 MHz reference clock sourcgpically from
co-located equipment. The external reference clock
is applied to the Clock Board via RS-422 or
RS-232 interconnections.

NOTE

B clock circuit. During any given instant, only the outputs
from one circuit are utilized by the CEC/IMC and the other
circuit’'s outputs remains for back-up purposes only. For
example, if the CEC/IMC is operating from the B clocks,
only the B clock circuit’'s outputs are utilized. Clock A/B

selection is dictated by the MOM Controller Board and
redundant clock switching is enabled/disabled via the
CEC/IMC Manager. See the Circuit Analysis section in this
manual for additional details.

Refer to the T1/E1 Interface Card’'s maintenarce
manual, LBI-39107 (Network Synchronizatio
Design section), for additional details on the
various CEC/IMC-wide and network-wide clog
sync configuration options. Also see the
“CONFIGURATION " section in this manual
(begins on page 14).
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LBI-39109 CIRCUIT ANALYSIS

CIRCUIT ANALYSIS components within the B clock circuit are assigned
200-series designations. For example, U105 is located in the
Figure 1 is a block diagram of the Clock Board. ToA clock circuit [schematic diagram sheet 1] and U205 is
avoid unnecessary duplication, it only details the A clocHocated in the B clock circuit [schematic diagram sheet 2].
circuit. Refer to this figure and the schematic diagram (Rl paired components with a_designation difference of
sheets) at the end of this book while reviewing the followingexactly one-hundred 1(00) are identical components which
circuit analysis. perform identical functions in the redundant A and B clock

- P s ircuits. For example, U102 in the A clock circuit is a
As indicated in Figure 1, components within the acireut e
clock circuit are assigned 100-series designations aanlHClGl decoder in the A slot sync (256 kHz) counter

TP105 CEC/IMC
+471 +2 BACKPLANE
COUNTERS 4350HZ_1 DATA 2174HZ_1
(U103 - U105 FLIP-FLOP ; ;
12.352 MHz &UIL11A) (U107A) — TONE_A M o7k |
TTL CRYSTAL > |
OSCILLATOR 1 1INHIBIT_TONE (Inhibit 2175 Hz) TP106 ;
(Y100) ; :
2048KHZ_1 (2.048 MHz) 2048KHZ_1 Q FUTURE- BCLK_A : ;
_”:”_ BUS — » 2.048 MHz :
1 TP107 TRANS- : :
SYNC CEIVER ;
IFOb_1 (8 kHz) DATA 8KHZ_1 DRIVERS FSYNCA
FLIP-FLOP (U112) » 8kHz
16.384 MHz (U101A) ;
TTL CRYSTAL TP108 ; ;
OSCILLATOR 4096KHZ_1 (4.096 MHz) SSYNC_A 3 256 kH 3
Y101 d z
(oY I} - g s
40k i1 Ve
DATA  |256KHZ_1
COUNTER
FLIP-FLOP
(U102)
DIGITAL (U101B) 4 veel
PHASE-LOCK
oor | T E (vVeo)
POWER-UP | IRESET 1 (U100) i TOBCLOCK CIRCUIT
RESET B S Se
ibi (Master P
(U108) T 1INHIBIT_TONE (Inhibit 2175 Hz) s CLOCK A “ON
MS1 (Mode Select MSB) T;(lver FRONT PANEL LED
1INHIBIT_SSYNC (Inhibit Slot Sync) . (DS102)
|_ Inhibit) LN
MSO0 (Mode Select LSB)
) 4 4 4
o CLOCK A “ON/OFF"
FRONT PANEL
SWITCH < SWITCH
sy (5100)
SEE TEXT. SEE TEXT.
Input If MS1 =1
Output If MS1 =0 | | TERMINATED ‘
EXT_ : R%“;ZZ :
CLOCK 422- !
TP1 — i RS-232 |
cve_1 3-STATE EXT_CLOCK RS-422 L CooK
?Hﬁ%i? ot C\(/JS EXT_ | EXTERNAL |
< 1 CLOCK 422+ | REF- |
TP104 | TOBCLOCKCIRCUIT | (Master i ERENCE !
j) ...(3-STATE BUFFER U2104) ; Driver TX Inhibit) | SOURCE
- . FROM B CLOCK CIRCUIT — §
CLOCK_SYNC_ | | :
8KHZ_REF_1 SYNC_FAIL_1 FUTURE- FAIL i ACTIVE- .
> BUS o LOW :
INVERTER TRANS- { ALARM
(U111B) CEIVER : :
CVB_1 DRIVERS 1544 _A i :
8 KHZ > ¢ U113) » 154 MHz
SYNC SELECT ; :
SWITCH LOGIC ' '
(U109B — U109D) 8KHZ_SYNC_1A . . FUTURE-|, 8KHZ_SYNC_A
< BUS i 8kHz
3-STATE i ;
BUFFER g E‘Zﬁ;\g ;
(U110B) : 8KHZ_SYNC_1B . revrs | skhzsync B o
: N (%2 U113) ' z
MISSING PULSE |, CLOCK A
DETECTOR PRI SYNC"
MONOSTABLE FRONT PANEL LED
MULTIVIBRATOR DRIVER (DS100) VCCL (vee)
(U108A) (Q100)
8KHZ_1
o ——————— 8 KHZ
(FROMU1014) SYNC SELECT MISSING PULSE
CONTROL DETECTOR CLOCK A
IRESET_1 LOGIC MONOSTABLE DRIVER “SEC SYNC”
(U109A, U107B) MULTIVIBRATOR (Q101) FRONT PANEL LED
(U108B) V\(D5101)
NOTES: 1. THIS DIAGRAM IS INTENDED TO SHOW BASIC SIGNAL FLOW ONLY. IT IS NOT INTENDED TO INDICATE SPECIFIC LOGIC LEVELS.
2. ONLY “A” CLOCK CIRCUIT IS SHOWN. ADD 100 TO Uxxx, Qxxx, TPxxx AND DSxxx NUMBERS FOR IDENTICAL “B” CLOCK CIRCUIT
PART DESIGNATIONS. DIP SWITCH S1, INTEGRATED CIRCUIT UL AND TEST POINT TP1 ARE COMMON BETWEEN BOTH CIRCUITS.

Figure 1 — Clock Board Block Diagram
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LBI-39109

circuit and U202 is a 74HC161 decoder in the B slot synCLOCK OUTPUTS

counter circuit.

Similarly, signal line names in the A clock circuit carry respective signal names and test points are shown in Figure
an "_1" (underscore one) suffix and signal line names in thg This figure indicates waveforms present at the test points,
B clock circuit carry an " 2" suffix. For example, not on the Futurebus lines. Futurebus line waveforms are

Basic timing of the Clock Board’'s clock outputs,

2048KHZ_1 is the bit clock (2.048 MHz) output from U100 jnverted from the test point waveforms. Futurebus line

in the A clock circuit and 2048KHZ_2 is the bit clock outputnames are indicated in the figure for reference only. Also,
from U200 in the B clock circuit.

the 2174 Hz tone clock output is not shown since its rise/fall
timing is not critical. The clock output signal names are also

summarized in Table 1.

cLocK
FREQ.

2.048 MHz | |

256 kHz

WAVEFORM

TTL-LEVEL
SIGNAL
NAME

2048KHZ_x

256KHZ_x

8 kHz |

_> «—488 ns

—

«—244ns

«——— 39ps ——»

— 125ps —————»

(SEE NOTE 5.)

8KHZ_x

NOTES: 1.

AN

FUTUREBUS BUFFERED
LEVEL SIGNAL TEST POINT
NAME (A/B)
BCLK_y TP106/TP206
SSYNC_y TP108/TP208
FSYNC_y TP107/TP207

FOR ‘A’ CLOCK CIRCUIT, x=1, y=A.

. FOR ‘B’ CLOCK CIRCUIT, x= 2, y=B.

. 2174 Hz TEST POINT IS TP105/TP205.
. TRIGGER SCOPE ON 8 kHz FSYNC TO

VIEW ALL WAVEFORMS.
5. CVB_x WAVEFORM SHOWN IS 1.544 MHz.

de

1.544 MHz
(OR 1 2 3 4 5 6 | | | | CVB_x 1544 y TP109/TP209
2.048 MHz)
Figure 2 — Clock Output Waveforms At Test Points
Table 1 — Clock Outputs
ON-BOARD SIGNAL APPLIED TO
SIGNAL BACKPLANE
CLOCK
FREQ. (TTL Levels) (Futurebus Levels) COMMENT
A Clock B Clock A Clock B Clock
Circuit Circuit Circuit Circuit
"bit clock" for TDM network clocking; also usgd
2.048 MHz | 2048KHZ_1 2048KHZ P BCLK_A BCLK_B| by T1/E1 Interface Cards operating in E1 m(
for E1 line-rate clocking
1.544 MHz * CVvB_1 CVvB_2 1544 A 1544 B 1.544 MHz clock for T1 line clocking *
256kHz ** || 256KHZ_1 | 256KHZ_2| SSYNC_A| SSYNC_H "slot sync" clock for TDM network clocking
8 kHz 8KHZ 1 8KHZ_ 2 FSYNC_A| FSYNC_B "frame sync" clock for TDM network clocki
2174 Hz* || 2174HZ_1| 2174HZ 2 TONE_A TONE_B 2174 Hz clock for tone signalling **

*  |If the Clock Board is externally synced at an E1 line rate (2.048 MHz), the 1544 x clock outputs (2 total) are 2.048 MHz.

**  The SSYNC_x and TONE_x clock outputs (4 total) can be disabled via DIP switch settings. SSYNC_x is only used by Audio Board

19D903302P1.
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CLOCK GENERATION AND Depending upon mode setting, these clocks are locked
SYNCHRONIZATION either to the board’'s on-board crystal oscillators

(“master/free-run” mode), to an 8 kHz slave sync reference
clock from a T1/E1l Interface Card installed within the

NOTE CEC/IMC, or to a 1.544/2.048 MHz line-rate reference
A review of the DESCRIPTION section within clock source external of the CEC/IMC. In the case of the
this manual and Network Synchronization Design 8 kHz slave sync reference clock from a T1/E1l Interface
information in the TI1/E1 Interface Card’s Card, the T1/E1 Interface Card extracts an 8 kHz reference
maintenance manual (LBI-39107) may be clock from the connected T1/E1 line and it then routes this
beneficial at this time. clock to the Clock Board via the CEC/IMC Backplane. In
the case of the 1.544/2.048 MHz line-rate reference clock

from an external source, RS-422/RS-232 line-rate clocking
Two (2) crystal oscillators and a specialized dualSignals are applied to the Clock Board via CEC/IMC
Digital Phase-Locked Loop (DPLL) integrated circuit in Backplane interconnections.

each clock circuit are the heart of the circuit's clock On the Clock Board, the DPLL chip in each clock

gengratlon and synchromzatl_on glectromcs.. Refe? to. F'gur(%rcuit always provides an 8 kHz clock from iEb output
1, Figure 2 and the schematic diagram while reviewing the _ )
following circuit analysis. at U100/U200 pin 8, a 2.048 MHz clock from its C20

output at U100/U200 pin 17, and a 4.096 MHz clock from

; its C40 output at U100/U200 pin 13. Respectively, these

Crystal Oscillators output pins drive the !FOb_x, 2048KHZ_x, and 4096KHZ_x
Crystal oscillators Y100/Y200 and Y101/Y201 clock lines (where x = 1 in the A clock circuit and x =2 in
generate 12.352 MHz and 16.384 MHz reference clockthe B clock circuit). As described later, the 8 kHz and
respectively. Y100 and Y101 are located in the A clock2.048 MHz TTL-level outputs indirectly or directly feed the
circuit and Y200 and Y201 are located in the B clockFuturebus transceiver drivers which in-turn drive the
circuit. To meet Tl and E1 clocking requirementCEC/IMC Backplane “bit clock” and “frame sync” clock
specifications, each oscillator’s frequency stability is withinlines. Also in each clock circuit (A and B), the 4.096 MHz
+50 ppm (at 25° Celsius) of its specified operatingTTL-level clock output is divided-down with a counter
frequency [schematic diagram sheets 1 and 2]. circuit to generate the 256 kHz “slot sync” clock. This
256 kHz TTL-level clock then drives its respective
l[:uturebus transceiver driver. In addition, the 2.048 MHz

clock output is also divided-down to generate the 2175 Hz
?one clock. In each clock circuit, this TTL-level output also

drives a Futurebus driver.

Pin 8 at each oscillator is a TTL-level compatible clock
output with an approximate 50% duty cycle. Each outpu
waveform is applied to a clock reference input pin at th
dual DPLL chip. Specifically, the 12.352 MHz clock from
Y100/Y200 pin 8 is applied to U100/U200 input pin 3 and
the 16.384 MHz clock from Y101/Y201 pin 8 is applied to Another pin on the DPLL chip, CVb at U100/U200 pin
U100/U200 input pin 10. The DPLL chip uses these24, is a bi-directional pin — it is either an input or an output
reference clocks during all operating modes, with externalepending upon mode setting. In two (2) modes, it is a
sync provided in some modes. 1.544 MHz clock output. In the other two modes it is either
a 1.544 or a 2.048 MHz reference clock input. See the

Five-volt dc (5 Vdc) operating power is applied to the . : o . .
oscillators at pin 14 of each device. Each oscillator draWfsollowmg mode-related sections for additional details. This

approximately 80 milliamps from the 5 Vdc supply. The AP connects to the CVB_x clock line.

circuit's +5 Vdc source line is VCC1 and the B circuit's The DPLL chip generates low-going 8 kHz !FOb clock
+5 Vdc source is VCC2. Refer to the section entitledoulses on the falling-edges of the 4.096 MHz clock. In the A
“POWER SUPPLIES' (page 12) for additional power clock circuit this line is labeled !FOb_1 and in the B clock

supply line details. circuit, it is labeled 'FOb_2. It is low for only one
4.096 MHz period or 244 nanoseconds. Using the
Digital Phase-Locked Loop U100/U200 2.048 MHz clock output from the DPLL chip, data flip-flop

U101A/U201A re-clocks, extends and inverts IFOb_x (x =1

Digital Phase-Locked Loop (DPLL) U100/U200 is the o 2y 1o produce the 8 kHz frame sync TTL-level 8KHZ_x
heart of the Clock Board. It is a Mitel MT8941 dual DPLL clock. This 488 nanosecond-wide high-going clock pulse

chip (or equivalent) specifically designed for T1/E1 P~ :
clocking applications. Operating in one of four (4) DIPfrom the flip-flop’s @ output at U101A/U201A pin 6, the

TTL-level clock pulse signals for the Clock Board in-turn drives the respective Futurebus-level clock line
[schematic diagram sheets 1 and 2]. (frame sync) on the CEC/IMC Backplane. The flip-flop’s Q




CIRCUIT ANALYSIS LBI-39109

output (I8KHZ_x at U101A/U201A pin 5) is not utilized on circuitry. This circuitry is described in detail in the section

the Clock Board. entitled ‘8 KHZ SLAVE SYNC CLOCK SELECTION ”
(page 10). In short, a T1/E1 Interface Card in the CEC/IMC
Mode Set Logic Inputs exacts this 8 kHz reference signal from its T1/E1 line and

. : routes it to the Clock Board’s 8 kHz slave sync clock
Mode set inputs MSO through MS3 al@Q0/U200 pins selection circuitry via the CEC/IMC Backplane.

2, 6, 9 and 20 respectively set the DPLL chip’s operating
mode [schematic diagram sheets 1 and 2]. Since the MS2 As previously described, the DPLL chip’'s TTL-level
and MS3 inputs are always pulled high (logic 1) via theclock outputs are directly or indirectly applied to the
respective pull-up resistors, only the state of MSO and MSEuturebus transceiver drivers’ inputs.

determine the DPLL chip’s operating mode. These two
least-significant bit mode set lines are directly controlled by
two positions of DIP switch S1 [schematic diagram sheet 3T

One of the four (4) possible operating modes is selected éternal oscillators which are otherwise phase-locked to on-

Inside the DPLL chip, synchronization is performed by
enerating “speed-up” and “slow-down” logic signals for

accordance with the setting of DIP switch positions 1 and oard crystal oscillators (Y100/Y200 and Y101/Y201). The

See Table 6 for details. Mode changes occur immediate KHZ_REF_x clock must be within +2 Hz of 8 kHz before

upon a change of a DIP switch position — no reset or power DPLL  chip - wil sync to it. To Improve J|.tter
down-up cycle is necessary. performance, the DPLL chip has a no-correction window

within which any phase variation of 8KHZ_REF_x will not
cause a phase shift of the its clock outputs. As a result,
although 8KHZ_REF_x and the system clocks will be
The master/free run mode is the most commonly useftequency-locked, a definite phase relationship between
DPLL operating mode and, in most cases, it is also thBKHZ_REF_x and the DPLL chip’s clock outputs cannot be
factory-set mode per DIP switch configuration. This DPLLguaranteed.
mode corresponds to thdlaster” system synchronization
option described in theDESCRIPTION” section of this
manual (page 3). It is active when mode set line MSO is higﬁ
(logic 1) and mode set line MS1 is low (logic 0).

Master/Free Run Mode

If, when operating in this mode the 8KHZ_REF_x is not
resent, DPLL chip’s outputs remain locked only to the on-
oard crystal oscillators. Typically, this occurs when the
Clock Board has no external 8 kHz slave sync reference; as

In this mode the DPLL chip produces clock signalsa result, the Clock Board “free runs” until the slave sync
which arenot synchronized withr{ot phase-locked to) any clock reference returns.
clocks external of the Clock Board. All clock outputs are
simply locked to the on-board crystal oscillators. TheseCV
outputs include, as previously described, the 2.048 MH%h
clock, the 8 kHz clock and the 4.096 MHz clock.

Also in this mode, the CVb bi-directional DPLL pin is
set for output operation to provide a 1.544 MHz clock forSlaved To External 1.544 MHz Reference Clock Mode

T1 applications; 3-state buffer U110A/U210A is disabled This mode. normally emploved only in T1 apolications
(output pin remains in a high-impedance state) since its . h ' yl' ployed Iy loai P !
control input pin (pin 1) is held low via MS1., is active when mode set line MSO is low (logic 0) and MS1

is high (logic 1) per DIP switch configuration. It
The DPLL chip’s TTL-level clock outputs are directly corresponds to the Slaved To External 1.544 MHz

or indirectly applied to the Futurebus transceiver driversClock” system synchronization option described in the

inputs as previously described in brief and as described HrDESCRIPTION” section of this manual (page 3).

Like the previously described mode, the DPLL chip’s
b bi-directional pin is set for output operation to provide
e 1.544 MHz clock for T1 applications. Similarly, 3-state
buffer UL10A/U210A is also disabled.

detail later. Essentially, an external RS-422/RS-232-level 1.544 MHz
reference clock applied to the Clock Board via the
Slaved To External 8 kHz Reference Mode CEC/IMC Backplane is the clock synchronization source.

This DPLL chip operating mode is active when both ~ With MS1 high, the DPLL chip’'s CVb pin at
mode set lines — MSO and MS1 — are low (logic 0) per DIRJ100/U200 pin 24 is set as a clock input pin. Also, 3-state
switch configuration. It corresponds to th&ldved To  buffer UL110A/U210A is enabled since its control input pin
T1/E1 Line” synchronization option described in the (pin 1) is high. Since U110A/U210A is enabled, it routes the
“DESCRIPTION” section of this manual (page 3). 1.544 MHz reference clock from RS-422-to-TTL-level

: : : . converter/receiver chip Ul to pin 24 of the DPLL chip (the
In this mode the DPLL chip synchronizes all of its CIOCkCVb bi-directional pin). See the section entitled

outputs to an 8 kHz reference clock applied to the Chip,sEXTERNAL RS-422/RS-232 LINE-RATE

CSK_b |an_1t at_UlOO/U200 pin 12. The 8KHZ_REF_x I|n_e REFERENCE CLOCK INPUT ” (page 12) for a complete
at pin 12 is driven by the 8 kHz slave sync clock selection L
description of U1.
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In this mode the DPLL chip internally divides the 1.544 NOTE
MHz clock at pin 24 by 193 to produce an internal 8 kHz | The 256 kHz slot sync clock produced by this
sync clock signal. From this point, DPLL chip output clock circuit is only used by Audio Boards
synchronization, lock range requirements, and what occurs if | 19D903302P1. Therefore, if none of these Audio

the sync clock signal is lost is identical to the previously | Boards exist in the CEC/IMC, this Clock Boald
described mode. output may be DIP switch-disabled as describeq
the configuration section of this manual.

n

Slaved To External 2.048 MHz Reference Clock Mode

This mode, normally employed only in E1 applications,

is active when both mode set lines — MSO and MS1 — are  Counter chip U102/U202 performs the actual dividing
high (logic 1) per DIP switch configuration. It correspondsfunction and the flip-flop ensures 256KHZ_x clock pulses
to the ‘Slaved To External 2.048 MHz Clock system are rllsmg-edge triggered with 2048KHZ_x (bit clock), also a
synchronization option described in tH2BESCRIPTION” requirement fqr TDM.bus network clocking. See Figure 2.
section of this manual (page 3). Essentially, an externdictually, the flip-flop is clocked by the 4096KHZ_x clock
RS-422/RS-232-level 2.048 MHz reference clock applied t@utput from the DPLL chip; inside the DPLL chip the 2.048
the Clock Board via the CEC/IMC Backplane is the clockMHz clock is itself rising edge-triggered by the 4.096 MHz
synchronization source. clock.

Like the previously described mode, with MS1 high, the  1he 4.096 MHz clock from DPLL chip U100/U200 pin
DPLL chip’s CVb pin at U100/U200 pin 24 is set as a clockl3 (C40) is applied to the counter's clock input at
input pin and 3-state buffer U110A/U210A is enabled. Sincé/102/U202 pin 2 and the flip-flop’s clock input at
U110A/U210A is enabled, it routes the 2.048 MHz U101B/U201B pin 11 via the 4096KHZ_x line. The counter
reference clock from RS-422-to-TTL-level IS initially loaded via its preset input pins (3 thru 6) to Eh

converter/receiver chip U1 to pin 24 of the DPLL chip (the(hexadecimal). This number is loaded into U102's/U202’s
CVb bi-directional pin). See the section entitled internal counters at a rising 4096KHZ_x pulse when !FOb_x

“EXTERNAL RS-422/RS-232 LINE-RATE (the 8 kHz clock pulse from DPLL chip) is low. The counter
REFERENCE CLOCK INPUT ” (page 12) for a complete then counts from OEh back to OEh (wraps from Fh to Oh)
description of U1. and it then pulses its ripple-carry output pin 15 upon

reaching OEh again. This pulse drives the data flip-flop’s
In this mode the DPLL chip internally divides the gata input at U101B/U201B pin 11. The 256KHZ_x pulse is
2.048 MHz clock at pin 24 by 256 to produce an internathen generated at the next rising edge of 4096KHZ_x.
8 kHz sync clock signal. From this point, DPLL chip output256KHZ_x (TTL-level) is applied to the input of the
clock synchronization, lock range requirements, and whatyturebus transceiver driver at U112/U212 pin 8 via an RC
occurs if the sync clock signal is lost is identical to that asjjter network.

previously described. )
As previously noted, the 256 kHz slot sync clock output

As previously described, the DPLL chip’s TTL-level may be DIP switch-disabled. The clock is actually
clock outputs are directly or indirectly applied to thegisabled/inhibited in two (2) places — at the Futurebus

Futurebus transceiver drivers’ inputs. transceiver driver and in the counting circuit. Disabling both
o circuits insures the greatest possible noise improvement and
256 kHz Slot Sync Counter Circuit power consumption efficiency when the slot sync clock is

. | :
The 256 kHz slot sync counter circuit consists of 4-bitn0t. reqUIred. 'INHIBIT—SS.YNC _fro.m. [.)IP switch S1
osition 4 is the active-low disable/inhibit line.

binary presettable synchronous counter U102/U202 and dabs
flip-flop U101B/U201B. Basically, this circuit divides the In the 256kHz slot sync counter circuit
4.096 MHz clock output from the DPLL chip (4096KHZ_x) 'INHIBIT_SSYNC is applied to counter U102's/U202’s
by sixteen (16) to produce the 256 kHz slot sync clockeset pin 1. When low (DIP switch S1 position 4GN” or
signal, 256KHZ_x (where x =1 in the A clock circuit and “CLOSED”), the counter's ripple-carry output at
x = 2 in the B clock circuit). As a result, one slot sync clockU102/U202 pin 15 remains low. Therefore, 256KHZ_x at
pulse is generated for every eight (8) 2.048 MHz bit clockhe flip-flop’s output remains low and the respective
pulses, a requirement for TDM bus network clocking. AsFuturebus transceiver driver remains off (SSYNC_x remains
shown in Figure 2, the width of the slot sync clock pulse idigh). Simultaneously, the driver is also disabled (output
244 nanoseconds — one-half of bit clock’s period. remains high) per the low state on the !INHIBIT_SSYNC
line since this line controls the driver's active-high
individual enable input pin at U112/U212 pin 12.
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2174 Hz Tone Counter Circuit Clock Board, two (2) DS-3897 (or equivalent) Futurebus
o __transceiver integrated circuits in each clock circuit are used
In each clock circuit, the 2174 Hz tone counter circuityy; Backplane Futurebus line interfacing. These chips are

consists of three (3) 4-bit binary presettable synchronou&uad devices — each has four (4) driver/receiver pairs.
counters U103/U203 thru U105/U205, data flip-flop

U107A/U207A, and inverter UL11A/U211A. It divides the ~ On the Futurebus (CEC/IMC Backplane) side, drivers
2.048 MHz clock output from the DPLL chip (2048KHZ_x) Within the Futurebus transceiver chips have open-collector
by 942 to produce the 2174 Hz tone clock signal, 2174Hz_gutputs. Individual pull-up resistors on the CEC/IMC
(where x = 1 in the A clock circuit and x = 2 in the B clock Terminator Boards pull each respective Futurebus line to an

circuit). The duty-cycle of 2174HZ_x is 50%. approximate +2-volt level when the line is high (driver off).

The three 4-bit counters are preset to 629H  The primary purpose of the Futurebus transceivers is to
(hexidecimal). Each counter is clocked from theperform TTL-to-Futurebus level conversions between the

2048KHZ_x clock line at its respective clock input pin (pin T TL-level chips on the Clock Board and the Futurebus lines
2). U103's/U203's ripple-carry output feeds the count-on the CEC/IMC Backplane. Unlike most other non-clock
enable input of U104/U204 and U104’s/U204’s ripple carry-elated Futurebus transceivers on other boards/cards within
output feeds the count-enable input of U105/U205. Théhe CEC/IMC, the Futurebus transceivers on the Clock
counter circuit actually counts to 800H from 629H; theBoarddo notswitch between transmit (drive) and receive
result is, as indicated on the schematic diagram, 471 courli®@odes; each individual transceiver in a transceiver chip uses
at 2048 kHz = 4350 Hz. The counter circuit's outputither its driveror its receiver, never both. Driver operation
(4350HZ_x) is taken from the Q3 output of U105/U205 atis described in the following sub-section entitledldck

pin 11. This output feeds data flip-flop U107A/U207A Qutputs To Backplan€e’ and receiver operation is described
which is wired for+ 2 toggling to ensure the final output in the subsequent sub-section entitl@otk Inputs From

signal, 2174HZ_x, is a 50% duty-cycle signal and at th&ackplane’. On the TTL-level side of the Futurebus
correct frequency. transceivers, each clock signal is filtered by an RC network.

_Inverter _U111A/U211A reset_s all three counters PeClock Outputs To Backplane
their preset inputs upon completion of a 471 count cycle
(when Q3 transitions high) so the count cycle can start All four (4) transceiver drivers within U112/U212 and
again. Specifically, the low duty-cycle 4350HZ_x clock one (1) driver within U113/U213 drive clock lines on the
output from U105/U205 pin 11 is inverted by CEC/IMC Backplane. The five (5) paired receivers are not
U111A/U211A to drive the active-low count load inputs of utilized. See Table 1 for TTL-level and Futurebus-level
each counter. clock signal names on both sides these drivers. Each driver
not only converts from TTL levels to Futurebus levels but it

) . . ~also inverts the voltage-to-logic state relationship. For
tone clock output may be DIP switch-disabled. Similarly, 'texample, when a driver's input (TTL side) is in the high

E’ ?'f:g Ied/t'rnahn'gggq el:] ;\yoegzénpéa?:sth; aéothri.;eszigt'yt%tate — near 5 volts — its output side (Futurebus side) is low —
Ltrenus v v ! unting circtityear 1 volt (driver on). This assumes the transceiver is

”NHlBIT—TQNE ”_O”? DIP switch 51 position 3 Is the transmit enabled and the driver is not individually inhibited.
active-low disable/inhibit line.

Like the 256 kHz slot sync clock output, the 2174 Hz

Futurebus transceiver drivers must be transmit enabled
_before each driver can drive (pull low) its respective
“Futurebus line on the CEC/IMC Backplane. As previously

f . ._described, two (2) of the five (5) drivers — the 256 kHz and
(pin 15 at each) and Q outputs remain low. Therefore, flip; 7, ,, clock(d)rivers within( 6112/u212 _ also utilize

flop U107A does noF_toggIg S0 2174HZ x remaif‘s in E1ndependent inhibit lines for independent driver
steady state. In addltlo_n, since ”NHIBIT—TONE IS also,enable/disable control from the Clock Board’s DIP switch.
applied to the respective Futurebus transceiver driver's
active-high (individual) enable input at U112/U212 pin 19, Transmit driver enabling/disabling is accomplished by
the respective Futurebus transceiver driver remains off wheileggle switches S100 and S200 mounted on the board’s
DIP switch S1 position 4 iSON” or “CLOSED". front panel. Each toggle switch is labeled simgBN" and
“OFF”. When in the ON” position, each transceiver’s
transmit enable input pin is pulled low — the active state — to
FUTUREBUS TRANSCEIVERS enable all drivers within it. When enabled, assuming its
All TDM bus and clock lines on the CEC/Mc Inhibitline is not low, a driver pulls its respective Futurebus
Backplane utilize IEEE-896 Futurebus-compatible logicline on the CEC/IMC Backplane low when its TTL input is

lines. This interface defines a logic high state at (or neaf)igh. When in the OFF" position, each transceiver's
+2 volts and a logic low state at (or near) +1 volt. On thdransmit enable input pin is pulled high — the inactive state.

IINHIBIT_TONE is applied to the reset input pins of
all three counters. When low (DIP switch S1 position 4
“ON” or “CLOSED"), the counters’ ripple-carry outputs
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In this state, a driver's output always remains in a highthe CEC/IMC Backplane are driven by one or two T1/E1
impedance condition so it cannot effect signals on thdénterface Cards in the CEC/IMC. These reference sync clock
CEC/IMC Backplane. inputs are only utilized when the board operates in the

See the CONFIGURATION ” section in this manual, Slaved to T1/E1 Lin€ system synchronization mode. See

subsection TOGGLE SWITCHES S100/S200 (page 15) ¢ DESCRIPTION (page 3) andCONFIGURATION
- ) (page 14) sections for additional details.
for additional details.

At the Clock Board’s 96-pin DIN connectors these
8 kHz Slave Sync Clock Alarm Output lines are labeled 8KHZ_SYNC_A and 8KHZ_SYNC_B
. - __ _[schematic diagram sheet 3]. Unlike label representation,
N One Futurebus transceiver driver in each clock_C|rcy|t iSach lineis not directly relatedo a specific clock circuit —
utilized to output an alarm-type steady-state logic signabither A or B; 8KHZ_SYNC_A is simply a primary sync
onto the CEC/IMC Backplane when either external 8 kHaing for the A clock circuit with 8KHZ_SYNC_B providing

slave sync clock input from the Backplane is lost. The 8 kHpackup redundancy. Inversely, in the B clock circuit,
slave sync clock lines on the Backplane originate from ongxz SYNC B is the primary sync line and
or more T1/E1 Interface Cards installed in the CEC/IMCgkHz SYNC_A provides backup redundancy.

The T1/E1 Interface Card(s) extracts the sync clock signals ) o

from its connected T1/E1l |ine(s). See LBI-39107 for A total of four (4) Futurebus receivers within U113 and
additional details on the T1/E1 Interface Card. U213 are utilized to convert the Futurebus-level 8 kHz sync

. clock inputs, 8KHZ_SYNC_A and 8KHZ_SYNC_B, to
This Futurebus-level output, CLOCK_SYNC_FAIL 77| |evel clocks. In the A clock circuit 8KHZ_SYNC_A is
from pin 20 of U113/U213, is the only non-clocking applied to a receiver's input at U113 pin 15 and
Futurebus-level signal into or out of the Clock Board.gkHz SYNC B is applied to a receiver’s input at U113 pin
CLOCK_SYNC_FAIL transitions low (the active state) 13 L&ewise,_in the B clock circuit 8KHZ SYNC A is
when an 8 kHz slave sync clock input failure occurs. It isdpplied to a receiver's input at U213_pin 15 and
routed to the CEC/IMC Backplane via 96-pin DIN gkHz SYNC_B is applied to a receiver’s input at U213 pin
connector J2 pin 26A. J2 is the bottom DIN connectorg3 Al four receivers’ paired drivers are disabled per the
Currently, this line is not utlized by any CEC/IMC |\ states on the driver inhibit inputs at U113/U213 pins 12
board/card. and 14. The receivers are always enabled per the low state
Both driver’s outputs — one in A clock circuit and one ©N U113/U213 pin 11. [schematic diagram sheets 1 and 2].

in B clock circuit — are tied together to provide a NOR-gate  TT[.level converted clock lines are labeled

function. This is possible since the drivers have opengkHz SYNC 1A and 8KHZ SYNC 1B in the A clock
collector outputs and each driver inverts the voltage levelicuit and 8KHZ SYNC 2A and 8KHZ SYNC 2B in the
between its TTL side and its Futurebus side. TTL-leveg ¢lock circuit. An RC network at the outpat of each
driver inputs include SYNC_FAIL_1 at U113 pin 1 in the A rgcejver low-pass filters each TTL-level clock line before it
clock circuit and SYNC_FAIL_2 at U213 pin 1 in the B j5 routed the respective 8 kHz slave sync clock selection
clock circuit. With the NOR-gate function, either the A gjrcuitry. Respectively, the filtered clock signals may be

driver within U113or the B driver within U213 can pull - mgnitored at test points TP101, TP102, TP201 and TP202.
CLOCK_SYNC_FAIL to the low (active) state when its

respective SYNC_FAIL x input transitions to the high
(active) state. For details on the 8 kHz slave sync clock lin8 KHZ SLAVE SYNC CLOCK SELECTION
detection circuitry which precedes this Futurebus driver
circuitry, see the section entitled KHZ SLAVE SYNC
CLOCK SELECTION ", subsection Detection And
Status Indicator Circuits” (page 11).

As previously described, when configured via the
CEC/IMC Manager, the two 8 kHz slave sync clock lines on
the CEC/IMC Backplane are driven by one or two T1/E1
Interface Cards in the CEC/IMC. These reference sync clock
Like the clock line Futurebus transceiver drivers, theinputs are only utilized when the board operates in the
two CLOCK _SYNC_FAIL drivers are master “Slaved to T1/E1l Line” system synchronization mode.
enabled/disabled by the two switches on the Clock Board§wo lines — primary and secondary — are provided for
front panel. Using the transceivers’ active-low transmitredundancy reasons only.
enable inputs, S100 enables/disables the driver within U113
and S200 enables/disables the driver within U213.

The 8 kHz slave sync clock primary/secondary selection
circuitry consists of detection and selection circuits. In each
clock circuit, the detection circuit monitors both primary and
Clock Inputs From Backplane secondary 8 kHz slave sync reference clocks from the
As previously described, when configured via theCEC/IMC Backplane. It then controls the selection circuit

CEC/IMC Manager, the two 8 kHz slave sync clock lines on

10
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accordingly. In addition, it also drives the LED sync statusTherefore, if either monostable (primary or secondary sync
indicators on the front panel; see Table 3 for details. detect) times-out because of a loss of an 8 kHz slave sync

The selection circuit, per outputs from the detectionCIOCk’ the OR gate circuit's output transitions to the high

circuit, always selects the primary 8 kHz slave sync clock i tate. ~This output is ~the = SYNC_FAIL x line
N y . P y y . (TP100/TP200). It is applied to the input of Futurebus
it is present. If neither primary or secondary sync clock i

present the selection circuit defaults back to the primar jansceiver driver which drives the CLOCK_SYNC_FAIL

. : ¥ ne on the CEC/IMC Backplane. See the previous section
sync clock Input. Enmary/seco.ndary redundancy MapPINg itled '8 kHz_Slave Sync Clock Alarm Qutput (page
for both CIOCk.C'rCU'tS is shown in Table 2. As shown. n thel ) for additional details on this Futurebus-level output to
table, the primary and secondary sources are mverte[ e CEC/IMC Backolane
between the two clock circuits. This design maximizes clock P '

synchronization fault-tolerance.
Table 2 — 8 kHz Slave Sync Clock

Selection Circuit

Primary/Secondary Redundancy Mapping NAND gate U109A/U209A is_the first component in
the selection circuit. It NANDs the (active-low) output
8 kHz SLAVE A CLOCK B CLOCK from the primary sync detection monostable with the Q

SYNC CLOCK | CIRCUIT INPUT | CIRCUIT INPUT (active-high) output from the secondary detection

monostable. As a result, its output pin (pin 3) always
remains in a high state if the primary 8 kHz slave sync clock

is present (see Table 2) since the output from

8KHZ_SYNC_A | 8KHZ_SYNC_B

Primary | (8kHz_SYNC_1A)| (BKHZ_SYNC_2B)

Secondary 8KHZ_SYNC_B | 8KHZ SYNC_A | y108A/U208A remains low in this condition.

(8KHZ_SYNC_1B)| (8KHZ_SYNC_2A)i J109A/U209A pin 3 will only transition low if the primary

* TTL-level clocks shown in parentheses. Other clocks are sync clock failsand secondary sync is present (per a high
Futurebus-level clocks. state on U108B’s/U208B’s Q output). This NAND gate

As indicated in Table 2, 8KHZ_SYNC_1A (primary) output feeds the data input of data flip-flop U107B/U207B.

and 8KHZ_SYNC_1B (secondary) are the redundant 8 kHz  pata flip-flop U107B/U207B syncs any NAND gate
slave sync TTL-level clock lines in the A clock circuit. output state change with the next rising edge of the 8 kHz
These two clocks from Futurebus receiver U113 are appliegiock generated by the DPLL chip. This produces a delay in
to U108 in the detection circuitry. Similarly, primary/secondary transitons. The DPLL chip's 8 kHz
8KHZ_SYNC_2A (secondary) and 8KHZ_SYNC_2B clock output is applied (via flip-flop U101A/U201A) to the
(primary) are the redundant 8 kHz slave sync TTL-levelyata flip-flop’s clock input pin via 8KHZ_x (where x = 1 in
clock lines in the B clock circuit. These two clocks fromthe A clock circuit and x = 2 in the B clock circuit).
Futurebus receiver U213 are applied to U208.

The Q output of the data flip-flop (U107B/U207B pin
Detection And Status Indicator Circuits 9) remains high as long as the primary 8 kHz slave sync
clock is present. This state may be monitored at test point
A dual retriggerable monostable multivibrater TP103 in the A clock circuit and TP203 in the B clock
(one-shot) IC in each clock circuit, U108/U208, is thecircuit.
circuit's main 8 kHz slave sync clocks detection component.
Eagh monostable’s on-time Is set to a'pproxlmately 220 HRAND gates switches in (selects) either the primary or the
by its RC network on its timing pin and it is triggered by the
> secondary 8 kHz slave sync clock from Futurebus
8 kHz slave sync clock from the respective Futurebu

transceiver. Therefore, each monostable’s Q output remairirsanscewer U113/U213. The switched-in (selected) clock is

. ) . next applied to the input of 3-state buffer U110B/U210B.
in a high state as long as the respective 8 kHz slave SYRis buffer, if enabled, sends the selected 8 kHz slave sync
clock (125 ps period) is present. ' e : y
clock to the DPLL chip via the 8KHZ_REF_x line. The

When high, each monostable’s Q output saturates (turrizuffer is only enabled when mode set line MS1 from the
on) the connected drive transistor which in turn, lights thédIP switch is low. This ensures the 8 kHz slave sync
respective LED status indicator on the front panelreference clock is not applied to the DPLL chip when an
U108A/U208A is the primary sync detection monostableexternal 1.544 or 2.048 MHz line-rate reference clock is
and U108B/U208B detects secondary sync. utilized.

A 2-input OR gate is formed by transistors Q102/Q202,
Q103/Q203, inverter U111C/U211C and associated

resistors. In each clock circuit, a monostabigs (active-
low) output drives an input of the OR gate circuit.

A gating circuit formed by the three (3) subsequent

11
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EXTERNAL RS-422/RS-232 LINE-RATE FRONT PANEL STATUS INDICATORS

REFERENCE CLOCK INPUT Each clock circuit has four (4) status indicators located

In applications where the Clock Board (and thus theon the front panel for a total of eight. All are LED-type
entire CEC/IMC) is synchronized or “slaved” to an external(light-emitting diode) indicators. See Table 3.
1.544 MHz or 2.048 MHz line-rate reference clock,
interconnections from the external reference clocking sourc
to the Clock Board may be either RS-422 or RS-23 OWER SUPPLIES
interconnections. In these applications, the external )
RS-422/RS-232-level 1.544/2.048 MHz reference clock is/CC1 And VCC2 Supply Lines
applied to the Clock Board via a 2-wire input connection at  a|| clock circuits on the Clock Board require 5 Vdc
one of the board's two respective 24-pin dual-in-linepower. For maximum redundancy protection, the A and B
connectors on the CEC/IMC Backplane. As show on th@ock circuits operate from independently-fused supply lines
schematic diagram [sheet 3], EXT_CLOCK_422- and_ ycc1 for the A clock circuit and VCC2 for the B clock
EXT_CLOCK_422+ enter the Clock Board via 96-pin DIN ¢jrcyit. This prevents a severe failure in one supply line such
connector J2 pins 23C and 24C respectively. J2 is thgs 5 shorted decoupling capacitor from affecting the other
bottom DIN connector. See Table 7 and Table 8 for specifig|ock circuit. F100 fuses the A clock circuit supply line and
interconnection details at the 24-pin dual-in-line connectofgogg fuses the B clock circuit supply line. Both fuses are
on the CEC/IMC Backplane. socketed [schematic diagram sheets 1 & 2.

On the Clock Board, integrated circuit Ul is used t0  Both fuses are fed by the high-current +5 Vdc supply

applied to Ul pin 1 and EXT_CLOCK 422+ from J2 pin ) )
24C is applied to U1 pin 2. Pins 1 and 2 are differential Many other pins on the two 96-pin DIN connectors

inputs of one receiver within U1. This receiver’s output isProvide ground return/reference interconnections between
U1 pin 3. the Clock Board and the CEC/IMC Backplane. These

) ) connections are labeled GND on the schematic diagram.
The TTL-level clock output from Ul pin 3 drives the

EXT_CLOCK line. This clock signal is applied to 3-state  After fusing, each VCC supply passes through a low-
buffer U110A in the A clock circuit [schematic diagram Pass filter network prior to application to its VCC1/VCC2
sheet 1] and 3-state buffer U210A in the B clock circuitine. In the A clock circuit, this network is formed by
[schematic diagram sheet 2]. If necessary, EXT_cLOcKnductor L100 and capacitors C160 thgh C162. In the B
may be monitored at test point TP1 using a high-impedanc@0ck circuit, it is formed by L200 and C260 through C262.
osc_illoscope or frequency counter probe. See the section p power indication LED for each clock circuit is
entitled ‘CLOCK GENERATION AND  powered by its respective VCC1/VCC2 line. Both LEDs,
SYNCHRONIZATION ", subsection Digital Phase- ps103 and DS203, are mounted on the Clock Board’s front
Locked Loop U100/U200 (page 6) for details on the clock panel. Each is labeledWR”. These LEDs shouldiot be
synchronization circuitry. confused with the other LEDs on the front panel which
DIP switch S1 position 5 provides high/low impedanceindicate on/off status of the Futurebus transceiver drivers.

switching for the external RS-422/RS-232 reference clock )

input. When S1 position 5 isON” or “CLOSED”,  +5V Supply Line
100-ohm  resistor R1 is placed across the
EXT_CLOCK_422- and EXT_CLOCK_422+ inputs from .
the CEC/IMC Backplane. This is the Iow-impedanceDlP switch S1 are common to both the A and B clock

. o L . ircuits. This common circuitry requires 5 Vdc power even
position and it is recommended for most applications since ICF

aporoximately matches the characteristic impedance of mosne of the two fuses, an associated dc filter network, or an
P ately . . P dssociated printed circuit board interconnection should fail
RS-422 lines. Alternately, if the clocking output from the L
. : . chematic diagram sheet 3].

reference source must drive multiple loads, S1 position [SS

can be placed in theOFF” or “OPEN” position to provide This requirement is fulfilled by a power supply ORing

a high-impedance input connection. circuit formed by diodes D1 and D2 which deliver dc power
to a third supply line labeled +5V. The two diodes also
simultaneously isolate the two VCC supplies from each
other. D1 feeds the +5V line from the VCC1 supply and D2

On the Clock Board, one integrated circuit, U1, and
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Table 3 — Front Panel Status Indicators

LED FRONT
(A/B Clock PANEL
Circuits) LABELING

FUNCTION
(When On)

Indicates respective clock circuit is powered up (fuse good, VCCx = 5 Vdc, €fc.)

DS103/DS203 PWR Doesnotindicate position of the respective front panel toggle switch (S100/S2p0).

Indicates respective clock circuit's Futurebus-level drivers are enabled and drjving
DS102/DS202 ON Futurebus lines* on the CEC/IMC Backplane. Controlled by respective front ganel
toggle switch (S100/S200).

Indicates primary 8 kHz slave sync clock input from a T1/E1 Interface Card viI the
DS100/DS200 | PRISYNC |CEC/IMC Backplane is present. Sourcing T1/E1 Interface Card selection is detgrmined
via CEC/IMC Manager configuration.

Indicates secondary 8 kHz slave sync clock input from a T1/E1 Interface Card Yia the
DS101/DS201 | SEC SYNC |CEC/IMC Backplane is present. Sourcing T1/E1 Interface Card selection is detgrmined
via CEC/IMC Manager configuration.

* Futurebus lines on the CEC/IMC Backplane driven by the Clock Board’s Futurebus transceiver drivers include the TDM bus clock lines, the
1.544 MHz T1 clock line and the 8 kHz slave sync clock failure alarm line.

feeds the +5V line from the VCC2 supply. Either VC@1 TEST POINTS

VCC2 alone can power the +5V line. The +5V line feeds Ul

at pin 16, several pull-up resistors at U1, and several pull-up All Clock Board test points are located near the front of
resistors at DIP switch S1. Decoupling and filtering argboard just behind the DIP switch. The A and B clock circuit
provided by C1 and C3 respectively. R20 provides dest points are listed in the following tables.

minimum load and it ensures these capacitors completely

d'ShChar%? v(\;hen powzr. ('js reggved.dAEZShown 0'1 tﬂ%ommon to both the A and B clock circuits. TP1 is the

schematic diagram, — diodes an are actually w1 cLock signal from RS-422/RS-232 receiver chip U1

3-terminal dual-diodes but only one-half of each device ISihd TP2 is the common +5V supply line powered from the

utilized. VCC1 and VCC2 supplies via D1 and D2 [schematic
diagram sheet 3].

RESET CIRCUIT As indicated in the following tables, clock output

The DPLL chip in each clock circuit must be reset jusignals are buffered prior to application to test points
after board power-up in order to guarantee proper Operatio;l,':PIOS/TPZOS thru TP109/TP209. This prevents any noise

U106/U206 is a microprocessor supervisory chip which i®icked-up in the long traces necessary to reach the test
used on the Clock Board to perform this function. At powerP0ints or in any connected test leads from degrading clock
up, U106/U206 holds the active-low reset line, IRESET_xSignals on the CEC/IMC Backplane. However, it should be
low. It continues to hold 'IRESET_x low for approximately noted that slgnals on these test point represent_ signals on the
200 millisecondsafter the VCCx line rises above the chip’s TTL-level side of the Futurebus transceiver _dnvers, not on
reset threshold voltage of 4.65 Vdc. 'RESET x is appliedn® Futurebus-level (CEC/IMC Backplane) side. Therefore,
to the DPLL chip at U100/U200 pin 27. When not active,the presence of a signal on a clock output test point does not

IRESET x is pulled high by R132/R232. necessarily indicate a corresponding inverted signal is
- present on the CEC/IMC Backplane; a Futurebus transceiver

'RESET_x is also applied to the active-low preset inpUliriver could be disabled/inhibited or defective. See Figure 2
of data flip-flop U107B/U207B in the 8 kHz slave sync for test point waveforms.

clock selection circuit. This ensures the flip-flop’s Q output
is set high at reset, thus avoiding any unnecessary
secondary-to-primary 8 kHz slave sync clock toggles soon
after power-up.

In addition, two (2) test points on the Clock Board are

13
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Table 4 — “A” Clock Circuit Test Points

TEST POINT SIGNAL
BUFFERED | UNBUFFERED NAME
— TP100 SYNC_FAIL_1
— TP101 8KHZ_SYNC_1A
— TP102 8KHZ_SYNC_1B
— TP103 SELECT_1A
— TP104 8KHZ_REF_1
TP105 — 2174HZ_1
TP106 — 2048KHZ_1
TP107 — 8KHZ_1
TP108 — 256KHZ_1
TP109 — CVB_1
— TP110 GND
— TP111 VCC1

Table 5 — “B” Clock Circuit Test Points

TEST POINT SIGNAL
BUFFERED | UNBUFFERED NAME
— TP200 SYNC_FAIL_2
— TP201 8KHZ_SYNC_2A
— TP202 8KHZ_SYNC_2B
— TP203 SELECT_2B
— TP204 8KHZ_REF_2
TP205 — 2174HZ_2
TP206 — 2048KHZ_2
TP207 — 8KHZ_2
TP208 — 256KHZ_2
TP209 — CVB_2
— TP210 GND
— TP211 VCC2

CONFIGURATION

NOTE
A review of the DESCRIPTION section within
this manual and Network Synchronization Design
information in the T1/E1 Interface Cards
maintenance manual (LBI-39107) may be
beneficial at this time.

DIP SWITCH S1

Two (2) switch positions on DIP switch S1 are utilized
to configure the board’s basic operating mode per CEC/IMC
network system requirements. A third position
enables/disables both 2174 Hz tone clock outputs (A and B)
and a fourth position enables/disables both 256 kHz slot
sync clock outputs. In addition, a fifth position sets the
external RS-422/RS-232 clock input termination impedance
to either high or lowCaution should be observed when
changing any DIP switch position from the factory
setting; a full understanding of the consequences should
be known beforehand.

Normally, the factory-set DIP switch configuration sets
the board in a “master” (free run) mode, enables the
2174 Hz tone clock outputs, disables the 256 kHz slot sync
clock outputs, and sets the external RS-422/RS-232 clock
input termination low (to approximately 100 ohms). See the
following text for details.

Basic Operating Mode

The Clock Board has four (4) basic operating modes.
This mode selection is accomplished via DIP switch S1
positions 1 and 2. In the “master” mode, the Clock Board’s
clock outputs arenot locked to any external reference
source. Its outputs are simply locked to the on-board crystal
oscillators. The other three (3) modes are used when
external 1.544 MHz, 2.048 MHz or 8 kHz synchronization
is required. See the following table for details. Also refer to
LBI-39107 and/or the CEC/IMC Manager's operations
guide/on-line help for additional details.

14
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Table 6 — DIP Switch S1 Positions 1 & 2 TOGGLE SWITCHES S100/S200

REQUIRED S1 As described in this manual’s circuit analysis section,

SETTING* the two toggle switches on the Clock Board’s front panel
OPERATING provide master enable/disable control of the Futurebus
MODE POSITION transceiver drivers. These drivers drive the TDM bus clock
1 (MS0)| 2 (MS1 lines, the 1.544 MHz T1 clock line and the 8 kHz slave sync

all clock outputs slaved to a T1/E[L

clock failure alarm line on the CEC/IMC Backplane. S100,

source on RS-422/RS-232 input

line (via an 8 kHz slave sync inpu}) 0 0 the lower toggle switch on the front panel, controls the A
y P clock circuit's drivers and S200, the upper toggle switch,
master (free run)** 1 0 controls the B clock circuit’s drivers.
slaved to an external 1.544 MHZ 0 1 Each toggle switch has a@N” and an ‘OFF” position

per front panel labeling. Exact on/off switch positioning is

slaved to an external 2.048 MHZz

dependent upon the number of Clock Boards installed in the

, 1 1 CEC/IMC. At a bare minimum, one toggle switch on one
source on RS-422/RS-232 input Clock Board must be in the ‘ON” position.
* 0="ON"or "CLOSED"; 1="OFF" or “OPEN"
™ Factory setting; see text. One Clock Board Installed In CEC/IMC
2174 Hz Tone And 256 kHz Slot Sync Clocks If only one Clock Board is installed in the CEC/IMC, in

most cases, both S100 and S200 should always remain in

Two (2) positions on DIP switch S1 allow thejr “ON" positions. Redundant clock operation fmt
enabling/disabling of the Clock Board's 2174 Hz tone clockyossible if only one Clock Board is installed and only one of
outputs and 256 kHz slot sync clock outputs to théts two toggle switches is on. Redundant clock selection (A
CEC/IMC Backplane. Normally, the factory settings o B) is controlled by the MOM Controller Board. This
should not be changedHowever, the following guidelines feature must be enabled via the CEC/IMC Manager. Refer to
may be beneficial for certain CEC/IMC installations: LBI-38938, LBI-39107, and/or the CEC/IMC Manager's

The 2174 Hz redundant clock outputs (A and Boperatlons guide/on-line help for additional details.

clock circuits) are used only by CEC/IMC Audio

Boards within MIMs to generate 2174 Hz/2175 HzTWO (Or More) Clock Boards Installed In
tone signalling for EDACS trunked site keying. Al CEC/IMC

other Audio Boards within the CEC/IMC also
monitor the (selected) 2174 Hz clock (A or B) for
clock failure reporting to the MOM Controller
Board. Therefore, if no Audio Boards exist in the
CEC/IMC (for example — a StarGate Controller
which has all T1/E1l Interface Card-equipped
NIMs), these Clock Board clock outputs can be
disabled to slightly reduce noise emissions from th
CEC/IMC Backplane. Disable the outputs b
setting DIP switch S1 position 3 ON”
“CLOSED” (logic O state).

In many cases a CEC/IMC is factory-equipped with two
Clock Boards so if a failure occurs in one board the other
board can provide full A/B clock redundancy while the
failed board is removed for servidé.two or more Clock
Boards are installed in the CEC/IMC, equivalent toggle
switches on any two Clock Boards (A and A for
example) cannot be in the “ON” position at the same
%im_e. Severe digital audio distortion, complete inability to
route digital audio, and/or no T1/E1l link capability will
result.

If two Clock Boards are installed in the CEC/IMC and
The 256 kHz slot sync clock outputs (A and Bredundant clock operation is enabled (via CEC/IMC
clock circuits) are used only by the earlier manager), the toggle switches are normally set in the

CEC/IMC  Audio  Boards, part number following manner. Normally, this is the factory setting:
19D903302P1. The later Audio Boards

(19D903302P3) have on-board slot sync generation * Clock Board 1 — The A clock toggle switch is
circuitry. Therefore, if no 19D903302P1 Audio turned ‘OFF” and the B switch is turnedON”.
Boards exist in the CEC/IMC, the Clock Board's ) )

256 kHz slot sync clock outputs may be disabled to ~ ° ?IOCYI,‘ Board 2 — The A clock SV"’,'tCh is turned
slightly reduce noise emissions from the CEC/IMC ON"and the B switch is turneddFF".

Backplane. Disable the outputs by setting DIP |t should be noted at this point that, per the Clock
switch S1 position 40N” or “CLOSED” (logic 0 Boards’ DIP switch configuration (see previous section —
state). page 14) and CEC/IMC Manager configuration, these
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clocking sources may or may not be slaved/synchronized to Table 7 — RS-422/RS-232 External Clock Line-Rate

an external reference clock.

Connections At CEC/IMC Backplane (Connector #s)

With the toggle switches set in this manner, the B cloftk
circuit on Clock Board 1 will be the active/utilized clockin
source when the CEC/IMC is initially powered-up. (B is t
default clock at initial power-up per MOM Controller Boar
firmware.) Upon any subsequent B clock failure, the MO
Controller Board will then switch CEC/IMC clock operatior
to the A clocks; thus, Clock Board 2 clock circuit A wil

become the active/utilized CEC/IMC clocking source.

At this point, to return to full redundant clock operatior;
Clock Board 1's B toggle switch must be turm@&F and

Clock Board 2's B toggle switch must be turr@dl. Now,

Clock Board 1 can be removed for service. In the abgwe
sequence, the only interruption in CEC/IMC digital aud

service occurs at the initial failure of the B clock circuif.

Typically, this interruption lasts less than 1 second if tiffe
CEC/IMC has no T1/El Interface Cards and less t

3 seconds if it does. Refer to LBI-38938, LBI-39107, and/

the CEC/IMC Manager’s operations guide/on-line help fgr
additional details.

RS-422/RS-232 WIRING FOR EXTERNAL

INTERCONNECT
CLOCK BOARD EXTERNAL
INSTALLED IN RS-422/RS-232 CLOCK
1 CEC/IMC CARD CAGE TO CEC/IMC
SLOT BACKPLANE
CONNECTOR *
1 PA1-2E1
2 PA101
3 PA102
b 4 PA103
=1al
DI 18 PA117
19 PA118
20 PA119
21 PA1-2E2

LINE-RATE SYNCHRONIZATION

If the Clock Board is synced to an external 1.544 MHz
or 2.048 MHz reference clock from external equipment,
refer to Table 7 and Table 8 for RS-422/RS-232 wiring
information. The required 2-wire cable must be field-

* Required connector type is a 24-pin dual-row header
similiar to AMP 104810-1 with AMP 102920-2 contacts.

See Table 8 for pin numbers.

Table 8 — RS-422/RS-232

External Clock Line-Rate

Connections At CEC/IMC Backplane (Pin #s)

fabricated. Also see the previous DIP switch configuratifin
information (Table 6). FOR RS-422 FOR RS-232
INTERFACING INTERFACING
INTERCONNECT INTERCONNECT
TX+ from TX- from TX from Gnd from
clock source| clock source| clock source clock source
to to to to
Backplane | Backplane | Backplane | Backplane
connector * | connector * | connector * | connector *
pin 1 pin 3 pin 3 pin 1

* See Table 7 for connector number.
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CLOCK BOARD SYMBOL PART NUMBER DESCRIPTION
19D903305P1, Rev. E
------------------- INDUCTORS -----nmemmeemmenn
ISSUE 1 ) )
L100 19A149806P2 High-current: 100 pH; sim to Dale IHA-102.
SYMBOL PART NUMBER DESCRIPTION Eggo
-- -- CAPACITORS --
----------------- TRANSISTORS -----------mmmoo-
C1 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
Q100 19A700076P2 Silicon, NPN: sim to MMBT3904, low
Cc3 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to thru profile.
Sprague 293D. Q103
C100 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW. Q200 19A700076P2 Silicon, NPN: sim to MMBT3904, low
thru thru profile.
Cl14 Q203
;;Ldzo 19A702052P14 Ceramic: 0.01 pF #10%,50vbCcw. | ( (| RESISTORS —-cmeemememeemeeee
C121 R1 19B800607P101 Metal film: 100 ohms +5%, 1/8 w.
C150 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW. R2 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
and
C151 R4 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
C152 19A702061P45 Ceramic: 47 pF +5%, 50 VDCW, temp coef R5 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
thru 0 +30 PPM/°C. and
C155 R6
C157 19A702061P45 Ceramic: 47 pF +5%, 50 VDCW, temp coef R7 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
thru 0 +30 PPM/°C.
C159 R10 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
thru
C160 19A703314P1 Electrolytic: 100 pF -10+50%, 10 VDCW; R13
sim to Panosonic LS Series.
R15 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
Cl61 344A4010P1 Polyester: 0.33 pF +10%, 200 VDCW. thru
and R17
C162
R20 19B800607P104 Metal film: 100K ohms +5%, 1/8 w.
C200 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
thru R100 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
C214 thru
R106
C220 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
and R107 19B800607P223 Metal film: 22K ohms +5%, 1/8 w.
C221 and
R108
C250 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
and R109 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
C251 and
R110
C252 19A702061P45 Ceramic: 47 pF +5%, 50 VDCW, temp coef
thru 0 +30 PPM/°C. R111 19B800607P471 Metal film: 470 ohms +5%, 1/8 w.
C255 and
R112
C257 19A702061P45 Ceramic: 47 pF +5%, 50 VDCW, temp coef
thru 0 +30 PPM/°C. R113 19B800607P103 Metal film: 10K ohms 5%, 1/8 w.
C259
R114 19B800607P101 Metal film: 100 ohms +5%, 1/8 w.
C260 19A703314P1 Electrolytic: 100 pF -10+50%, 10 VDCW; thru
sim to Panosonic LS Series. R120
C261 344A4010P1 Polyester: 0.33 pF +10%, 200 VDCW. R121 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
and
C262 R122 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
R123 19B800607P471 Metal film: 470 ohms +5%, 1/8 w.
DIODES
- ) . ) . R124 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
D1 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
and R125 19A702931P145 Metal film: 287 ohms +1%, 1/8 w.
D2 thru
R128
------------ INDICATING DEVICES ------------
R129 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
DS100 19A703595P9 Optoelectric: Green LED; sim to HLMP-
thru 1540-010. R130 19B800607P104 Metal film: 100K ohms +5%, 1/8 w.
DS103
R131 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
DS200 19A703595P9 Optoelectric: Green LED; sim to HLMP- and
thru 1540-010. R132
DS203 X
R133 19B800607P471 Metal film: 470 ohms +5%, 1/8 w.
< thru
FUSE R135
F100 344A3139P5 Cartridge: 1.0-amp/250-volt, ZAG-style, R150 19B800607P103 Metal film: 10K ohms 5%, 1/8 .
and fast acting; sim to Littelfuse 225001. thru
F200 R152
JACKS R159 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
Ji RPV403804/01 Connector, DIN: 96 male contacts w/ 5 R161 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
and extended pins, right-angle mounting.
J2
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SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION
R200 19B800607P103 Metal film: 10K ohms +5%, 1/8 w. U107 19A704380P302 Digital: CMOS Dual Data Flip-Flop; sim to
thru 74HC74.
R206
U108 19A704380P321 Digital: Monostable Multivibrator; sim to
R207 19B800607P223 Metal film: 22K ohms 5%, 1/8 w. 74HC123.
and
R208 U109 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
74HCO00.
R209 19B800607P103 Metal film: 10K ohms +5%, 1/8 w.
and U110 19A703471P305 Digital: Quad 3-State Buffer; sim to
R210 74HC126.
R211 19B800607P471 Metal film: 470 ohms +5%, 1/8 w. U111 19A703483P104 Digital: CMOS Hex Inverter; sim to
and 74HCO4.
R212 - .
U112 19A149953P202 Digital: 4-Channel Futurebus Transceiver;
R213 19B800607P103 Metal film: 10K ohms +5%, 1/8 w. and sim to DS3897.
U113
R214 19B800607P101 Metal film: 100 ohms +5%, 1/8 w.
thru U114 19A703471P305 Digital: Quad 3-State Buffer; sim to
R220 74HC126.
R221 19B800607P103 Metal film: 10K ohms +5%, 1/8 w. U200 344A3379P101 Digital: TL/CEPT Dual Digital PLL; sim to
MT8941A.
R222 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
U201 19A704380P302 Digital: CMOS Dual Data Flip-Flop; sim to
R223 19B800607P471 Metal film: 470 ohms 5%, 1/8 w. 74HC74.
R224 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. U202 19A703987P306 Digital: Presettable Counter; sim to
thru 74HC161.
R225 19A702931P145 Metal film: 287 ohms +1%, 1/8 w. U205
thru
R228 U206 RYTUA113001/C Digital: Micro Supervisor; sim to
MAXG90A.
R229 19B800607P103 Metal film: 10K ohms 5%, 1/8 w.
U207 19A704380P302 Digital: CMOS Dual Data Flip-Flop; sim to
R230 19B800607P104 Metal film: 100K ohms +5%, 1/8 w. 74HC74.
R231 19B800607P103 Metal film: 10K ohms +5%, 1/8 w. U208 19A704380P321 Digital: Monostable Multivibrator; sim to
and 74HC123.
R232
U209 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
R233 19B800607P471 Metal film: 470 ohms +5%, 1/8 w. 74HCO00.
thru
R235 U210 19A703471P305 Digital: Quad 3-State Buffer; sim to
74HC126.
R250 19B800607P103 Metal film: 10K ohms 5%, 1/8 w.
thru U211 19A703483P104 Digital: CMOS Hex Inverter; sim to
R252 74HCO4.
R259 19B800607P103 Metal film: 10K ohms 5%, 1/8 w. u212 19A149953P202 Digital: 4-Channel Futurebus Transceiver;
and sim to DS3897.
R261 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. U213
___________________ SWITCHES --ememmmmmmmmmeee U214 19A703471P305 Digital: Quad 3-State Buffer; sim to
74HC126.
S1 19A149955P1 DIP, rocker: 8-position; sim to Grayhill
7ePsoss. 4 00 e FUSE SOCKETS ---nnsrmmeenmen
S100 19A705959P3 Toggle, SPDT: right-angle mount; sim to XF100 19A116688P2 Clip, Fuse: sim to Littelfuse 111501.
and C&K T101-M-H9-A-B-E. and
S$200 XF101
XF200 19A116688P2 Clip, Fuse: sim to Littelfuse 111501.
----------------- TEST POINTS -------mmmemeeeee and
TP1 344A3367P1 Metal loop w/orange insulator. XF201
and S0t e CRYSTALS ---------enmeemeeee
TP2
. Y100 RTL201614/1 Oscillator, TTL: 12.352 MHz.
TP100 344A3367P1 Metal loop w/orange insulator. and
thru Y101
TP111
) Y200 RTL201614/1 Oscillator, TTL: 16.384 MHz.
TP200 344A3367P1 Metal loop w/orange insulator. and
thru Y201
TP211
-------------- MISCELLANEOUS---------------
---------- INTEGRATED CIRCUITS ---------- )
19C852656P1 Panel, front: aluminum, lettered.
U1l 19A149929P201 Digital: Quad RS-422/423 Line Receiver; . .
sim to DS3486. Handles, extranction, w/brackets: sim to
Scanbe 60760-01 or Scanbe 216-611.
U100 344A3379P101 Digital: T1I/CEPT Dual Digital PLL; sim to
MTBO4LA. PRODUCTION CHANGES
U101 19A704380P302 Digital: CMOS Dual Data Flip-Flop; sim to Changes in the equipment to improve performance or to simplify circuits are identified by a "Revision
74HC74. Letter" which is stamped after the model number of the unit. The revision stamped on the unit
includes all previous revisions. Refer to the Parts List for the descriptions of parts affected by these
U102 19A703987P306 Digital: Presettable Counter; sim to revisions.
th 74HC161.
U105 Rev. A  CLOCK BOARD 19D903305P1
thruD  (See publication LBI-38668.)
U106 RYTUA113001/C Digital: Micro Supervisor; sim to
MAXGB90A. Rev.E CLOCK BOARD 19D903305P1
Initial production release.

18



LBI-39109

(This Page Intentionally Left Blank)

19



OUTLINE DIAGRAM

LBI-39109

(LSI] S1dvd 495)

5S40V Id ¢ - HOLV |
I[d959¢S58061 1INVd LNOYd

A3Y  dooccose, [mmbpamaws [ ] 1] ©
00g% NN 338835 | @ | 1
99 bl 1X30L 35 | 1 | @
E
99 mw §0kdL @ ¥ 5D07) LX3/ZHMy7Gy | SWZWMOLINIS | B | @
00 m 3004 X301 154 | osu
959 = mmmﬂ 80ldL @) V INASS
004 ) @ (5)) 440
08 E S ap. e £E. ool @ v iz L
= S = s
009 O 19) o m%;&@ mw ﬁm 3 o
p mm & oo o 90ldL @ v zHM87OZ - 0015
1012 STu 190y 041D
(0Ll @) ¥ ONASS 1010 B &0
2\l ymm Z:mmmj
€0L O 1Y €0ldL @ v 1337135 INAS 601y mrm
@ go) 0010 B £
@g%um%m 204dL @V 2 INAS ZHE wiyon - Ao
= Lm g = 001S0
- L0ldL @) v L ONAS zHMe o
e £Ziymm #_MW
(0¥ I 901 200l @ V43 ZHYe 20150
051) m
= O
€y mm mo_mL\
00ldL @ v T1vd ONAS
L@ 1oon /Ly
rm9ly
Olkdl @ OO mmsLy
i1y
1l @01 1x3 ooy
mmoLy o
dl @ As+ 440
l o -
01zdl @ OND m o ==
0028
907l @) © INASS oLy
1020 B3 o
202dL Q) 8 Z INAS ZHMS anmn TS
NMM VEYmOD  mmélZy 102y W0zl @ 0020 m%
N 8 L INAS ZHM8 ol
88d N s moen O e s g
=2 m S92 m il
999 o oo ° 0. 6023 mm E;man ik zdL @ 8 438 zbie 00250
QO S S
0% - wm ] [0 60zY S0ZdL @ 8 zHSLLZ ]
9988 = wom B2 152)am @ §57) 22y mm ol
mmn o < Zﬂ S Vo ﬁumwwﬁ 00ZdL @ 8 7ivd ONAS (s
564 o| o m M SA SIS mm S ommﬁammﬂw_@ga 2 =2 £ 27
“ NS g €62y o |
0922 a8 L02) @ |1 Z)TD mm ODm =% £0ZdL @ 8 13313S INAS £0750
3 o= c = < f i)
S S mﬂ = S L0Zdl @) 9 INASH
= 702) mmm__m ~ ~ oo 3 o
g prddd wm 5009 052y o 702y 90zdl @) 8 zHevoz
S - S o S 1D (oA
= mwlwnm%m = %m s 602dL @ 8 3073 1x3/ZHATISL
i
8228 9173 Wedl @ zoon O

CLOCK BOARD 19D903305P1 REV. E

(19D903305, Rev. 4)

20



LBI-39109

SCHEMATIC DIAGRAM

N9 A 434 ONAS
72

©SOH0 BIXTW N9
04d T3d m
TaM ano 2
13538 00N
LI168A 1NoA J
301N !
200
o
%01
€010
© 20100
= %01
w
)
(SR —=
o
3 1dS0EE0BOBT
3L A8 “ON_ 13004

TE1Y

4F)

OCK BOARD

19D903305P1 REV. E

YEZIDHYL
<
. 470 b8
g o ST ve e
g 3 b2 TN TE
O TEI ONAS ZHiB 8171037135 = (A1 B 91D sz%uﬁxmm EilAT ]
o a] .
P¢OHbL =Rl 2OA  1X3Dfg—9 T2 1o n v
EECH -
ano 2
o ¥712 s
S o a
ST 9 10 VEZIOHYZL
o goron 20A  yg s
014l 92IDHVC 1 v — 870 p—18
geotn o g ST ONAS ZHMB
AV30 13534d 1200 STTT P S22
fotd 1X3D/1X3d 27
gz1ombe ¢ g N 9 434 ONAS 21— ano oHSE
NO & X201 2 81550 1x3 2
£8 b 20150 [AVE] 7 ED ERENERY
TE) 2a EECH] -
_Aﬁ 821y J0A| JASY o 0¢v 1208 2,
aviin, EAA I s
£01d1 - |
Sl osy =
Dhu [EED °Sh No S 9 123735 M2071D INAS ZHXB
@ 2 o “ZHOSED = ZHXBH0Z
9219 be 1201 440 % }u 015 | o e = 19 5INMOD 12k 51 1S3 "HE29 WO¥4 HOOB 0L LNMOJ
Slasla IS o
288 % _ a9 °%w°%u WHQ o 190oAre =M=
Jo1a 8 o B T Z0IEE = 31 W268ESA a on S=a = dvo o 4 | Lz
opin e 001 14\9 IS 13 5
801dL vl Lo b3 5 alo 51]43
e 2l g PR €1 ONAS ZH)IB %m -5 I g
e 34 6 ONAS ZH)B I 0071 5 jlﬁa a1 2° S
- [ et 11y U1 ONAS ZH)IB _wx €1 %N 0
1 sz1anpe L gg| PO U ONAS ZH¥B m” NS 30 o 2 beOHPe 0N YL Nongnaty s |E
ortar 282 LNS R (3 001 N BlEtEs ane Lm TMW 29A 13533 12
Aﬁ 921y mIS 204 EICTEI T (e 8114 TEM e 21207 n SoTn
61 0 Z
201dL To3 ome 00| oz L2 D E 1919Hp2 =
€ T ZHI0SEY
EAEEl 5 b 1 0v07 anNo |
51143 NI
N = ol W¢BBEST 1] 50 s
S—wA——-—f38 31} 1o 211 ¢° ed
T RS = oy s5  Tglort 2, W o Id
an i 21 zbiavoe ONASS LIBIHNLT 21 mw Mm 6 001 ERELPIZ mmG Ellop 0d 2
b Y ONASS R vy ) 11y N,;JL “ziisse 2L noswodTa 10 |5
01dL 7v va St 2
Plleg ggpg 001 20h 1353y
0N 3n Y ONAS S Sl ] 9114 128 Lsr] !
T Ll gy |IN? 2N ———21 " Rl $o1n
o (BRI o[ 21 mw e8I, 001 ElgEsyiEeis T910HP2 ans
! SO 8175 2, 1 ZHiBHO2 1204 =
——— INOL LIBIANTI| 61 5 1497/ zs10 - 7 avon aNo
T zmiz N 18 _ EED] 8
i CET 02 U ZHbe12 13 NI o
€0 €d =
€ ] <]
SotdL 1A SY3ATHN Sha WL wm WM S
1904 191DHb¢ N9 00 oglt b3
12
o 1907 aNo L LNONYIII %10 -
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ = CAE N3 |2 20A 13538 |2 (ELLELT
r A beOHbY [ e el E _ ™o [ INOL LTAIHNTI
! o ! N EHIE] S| [onass LTamnT = €01n 1
I 7 I 10 (oo d |3 10300030 ZHplle 1A
! v0dHbe | “ s 491 bEBLW
| ano you e — 0o L el ans
504 Y WA L zwissz 8 LN0dYddId 1D — IN ON [— T
! zrm ! Eb-OXAT
I um& oA EL e o 99 13533 12 + ssh -2
I vl | = _
i ! 124 201N 1 g2 wu omwm‘w 2oL 3530 [ ZHWpBE a7 g 11t N9
| Troones’ | 300030 (ZHX952) INAS 10751220 L2l g gpon3d FEDRLNG0 | ﬁi QOnst N
I me aNo X1 | 0o ZATN [ETE gt Gt TOTX
= sl T T Y= \\—4 . _ €2] 5 asgy O 1200
| o1 A 1T s (ISW_"0SW Aq paida(as ndul | gp)y 92| =2 21 1 434 7HW8 EP-0XAT
! 3000, | ZAppEI/B02 10 INdIN0 ZHApHGI) ar] 222 T 1-000n
! EE— beOHVE QN0 T ZHME0Y €1 mmw 3 T Zwzee ey ] T1et10 N
! TN T T Qp0oHbe | ane LT _ 5535 Wl ] 2ns+ N[
! N nol ! do ¥ ol) 7, aievoe| | ¢ligas 250 [[LZHLAIY L ¢ 0K
| aotin HE) JoA| B 0s1y | | JLEELIEEY oy a M 10041 «m 204 IsH m ISH ne 10
I arrin I Lz g %710 aoA 0SW F—=—
| 2 | [BE) 199 g bt 82 2 oSN
| L =% ootn i
Lo _____Dm otbonpasnen o a5y T a3 &) £

(11dm

d007 2071 3SYHd WLIDId

Ircul

Sheet 1 of 3 -—“A” Clock C

19D903307, Sh. 1, Rev. 5)

21



SCHEMATIC DIAGRAM

LBI-39109

(1] U 448 JNAS ung

SEZI1IHbL
<
372 o138
——110 A
yei 21| = OT 62 ONAS ZHhi8
- e mv@u C@M 8 s
827103035 = (821 ¥ w2l /.
mo m,;‘m ans 5. mommxir
blOHPe = 200 ==
q D0A  1X3D o4 g BT}
EERED]
ano 201 2
H
2 103135 a
T e g 82 103135 6 N SEZI1IHbL
012N Al <
0241 EETE T [l =S P01z 1353 o wjmo‘mlm _
Ny o 20N AT30 13534d o 9 GEEEETE Nﬂxwm
= » P
=) 1X32/1X3y
7 2 w w e H griombel L 8 438 ONAS ST gl loew %
R L8188 &8 7° NO 8 %2070 FE
102 A 0025 NHR RHR o ® N 8¢ LOND s i 5 20A
002 S S &= ! gezy ! oon| &' coesg o oo 0ev
oHnoor ™M Wl 02k avien B 1
X3+ _nr Tt odl [ il= 2 ! o
0021 O 7 Mg w33 © m NO 1y Sd = (S5 Zuuzw_m MI0710 ONAS ZHAB
= “ZHOSED = ZHWBKOZ
g NP 19 SLNNOD [¢b SI ITIS3¥ "HE28 WON3 HO08 01 LNN0D
92Z1DHPL N 55, W0 HO @ 4T woz 3 mu m wHa o 1919HpZ
i I
8¢ < _ = WBBEST EEREN S0 = 3
YSOY0 BIXII o cezn 8 Jop| B 2 Z#Hese 001 14\ NS 510901 ang s
o9 opien — 4o 319 543 N3
T % mum v 802dL vl ECE 033 e oms o ww MQ\S 1] 50 £d
= 4 ONAS 20018 8 8 @ I 2d
Z 1353 %w L3538 99 m & & 2 ¢ Sley  ©2 ONAS ZiB _mr 2 o 3
S1LL98A 1non = v T ONKS ZhiB El 3 o tloo od EE)
g soen ' szionre L g " s o — = perre X *L1 1noyeod1a 10
~ @0 282 (NS Sa ealt = 13dzvlTeges ano = ng 13538
2 01241 - R € 8Lzl Zan 2 ER
= % 922y mwﬂm: oo 5 EHe R fo B0 ey Soen
— IS =TT 002dL Zwaz 5|° 2
163 ONAS 0] 02 ] ¢ m3oms EFTIAEND
90 202dL bl 7 £Ton A0 1910Hbe
o N9 2350 201 v 10av07 anN9 E
13 N3 3l
@01 = WZBBEST °Heo ed
S—\WA——T38 31— 1
x01 SN M b=l T 2 21129 2d
£00 CER EFETTTE owes e 21 F2 [ oot ERELPIZIErrS) 110 Id 4
e ! ¢ 8 ONASS e 8 e B 7 ZHA952 “Hoo od 290A
o713 917 oot eyl _|:mmo L1l inossodts 1o
02l RS o] 8 el B9 ER] =t 5on 13533
w73 o] N9 99A m\m.wr Lot
o 2020 = = Ls 2, ) 291 vozn
° o1 w23 Sy oot 2t ELFLPIIr) .
o b el 200 & W 8175 3 2, 2 ZHiBKO2 Ean) 1910HYZ =
i &'l3azy)
N0l LIBTHNE [ 611 | o 2 2523 _ e Qw0 aNo m
(& zzmaz EELT 0z 1 ENZIAE 13 N3
201 = ' L €0 ed L b
201 E
oo o2dL SY3ATYA SNE WOl 20 2d m e
o 10 d E
231 1910HY ¢ N o0 0g .m B
15071 ans \wﬁ 1NONYDLTY 1D
13 N3|E 2 22A [N SR
o o2 3 _ ] o T 3N0L LTATANTT
20 S o [oNass LIBImIi = £o2n
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 5 4 1o [ olreBin @00 300030 ZHylle @
o o & 00 od (2 o
= ! 2zmisse 8 LNOHYIST 513 = Ea Rl N eh-oxa1 T
Tr0oHbe | P 200 13539 BEL SSA
ano -
ol e | Z3 @roen ) ECED) 1 RN~ W=y R T B P2
en SE e | 300030 (ZHM352) INAS 107520 12] g gyong EDRLL 02 pT129AS+ DN
b1 \ e 220, (81511 202 R
| 1o 1 RN B R A—— 2R
7 [ (ISH_"05H /g pataalas 1ndul 2 gAd 92|52 R T Eb-OXAT
! AvOOHYL &0 ! ZHAbbGI/BH02 40 3NH1N0 ZHYBbGI) g7]922 A T e
! bl ! S213HPL beoHbe - 0¥d 121D - 1Ndino  ano
] X | [ ST €1 € 2 ZHAZSE 21 B .
= A1 tenol 20| 1T 152y = — 9v2 104
" 311en " anNo T Sligas Eoi L0l | 4 T 20ns+ ON
I i | _ P EAE] m ¢ aieroe % and 250 Ei [EES
I I ENTCI _
| z | ek N 2 w041 5] 22 S 20
Qb0OHbPL e misi 5 R} amaA OSW [F=—=—
| rroran ano AT ! 2200 20A ygbt 82 2 sk
| 0k S ——W\—w |
- = 0o2n L
| goren v g'tien 8 2| 6 os2d || CIGED] 291 2000
, \ﬁ atien,, , 21 20N
I L
G _____ D% otkojpesnun 2200 (77dd> 40071 X201 3S9Hd WLIDIA

CLOCK BOARD

Ircul

19D903305P1 REV. E
Sheet 2 of 3 -“B” Clock C

(19D903307, Sh. 2, Rev. 5)

22



LBI-39109

SCHEMATIC DIAGRAM

Wz 821

o%2e LEY X35+

ey rer 9 bpS1

[ords 1820

nozr Ha2r

Wzt 9820

e mer 71647 INAS 12012

»ozr 320

2t +22y 007D 1X3 gear

2t -22y 007D 1X3 e

Hozr asr

9020 va2r

o2 ar

D20 avar

w20 xver

20 Myer

20 Aver

w2t fver

820 ver

preis sver

xazr aver

Mazl aver

gzt dver

naze aver

1820 Nver

sazr wyar

gzl wer

[ ww2r N9

a2 wer 9 ONAS ZHME

omzr 1921

naze Hy2r

uaze aNo av2r X35+
(WOL1L108) d0L1D3NNQD e[

o1 N9 /I N9 Wi

o 1x35+ i 87 bp50 Wi

alr Jify wir

o1t 1810 wir

(321 HBIL N9 8910

Wi o810 8 ONAS ZHMB wir

oIt | 7

oI E-ify i

jells e xir

DI |ir i

1L asir At

0IL i e

Eolls i ur

DIC Wi sit

it xie e

Ealls MIe oir

@i wie dir

Wi Wi oir

i wir NIE

i El i

xaie wir e

Hair ovir ar

gL aoir or

naie o9ir e

1a1e NYIT QN9 HIL

saie ()8 8 3NoL RIS

M wio QN9 Elly

oair wIC 8 ONAS4 Ely

4 ICiis QN9 Lily

ot oo i 8 ONASS o

Natr ND HILE N9 LI

wair 1X35+ WIL 8 108 vir

(d01) d0LJ3NNOD I

+22h 00710 1X3

g
olxn
o<n
L Rse
241
1
£
1 10 2
2504 1200
ang
v
— H1
B B Wi, ¢l
. ol Mol 91y
ZHABROZ "1X3 01 3AUTS 1 1 =5 o
NN 3344743150R | 0 1 ==
5 . © O3LNTWIIL ol
Ivi.imﬂ 1X3 0L 3AB1S 1 0 ) e =
439 ZHXB 01 3JAPS | 0 0 - Z _ ol
ST0W 500D | 150 05K T SWULEINI el e
ERNEN SIARATES
91— 05w 01y
NG+
a3 ror 9
8 - M
o 5 -
T o
91 -
98vEST 51
HO1I20dwd oz@%&ﬂouum MMUW 2l 2

-22b 42070 1X3

m
ANdNT %2070 ToN¥3LX3

001

£ 0T 1x3 @v

1dL

CLOCK BOARD

19D903305P1 REV. E

Sheet 3 of 3

Common Circuits

19D903307, Sh. 3, Rev. 5)

23



Ericsson Inc.

Private Radio Systems

Mountain View Road

Lynchburg, Virginia 24502

1-800-528-7711 (Outside USA, 804-528-7711) Printed in U.S.A.



