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The XRT8001 WAN Clock can be configured to oper-
ate in one of six modes:

ok wdE

The Forward/Master Mode

The Reverse/Master Mode

The “Fractional T1/E1" Reverse/Master Mode
The “E1to T1 - Forward/Master" Mode

The “High Speed - Reverse" Mode

The “Slave” Mode

FEATURES

Dual Phased Locked Loops with
Pre-Programmed Multipliers and Dividers
Pre-Programmed with Popular Frequency
Conversions for Communications Systems

XRT8001

WAN Clock for T1 and E1 Systems
AN A .

GENERAL DESCRIPTION

The XRT8001 WAN Clockis adual-phase-lockedloop
chip that generates two very low jitter output clock
signals that can be used for synchronization clocks in
wide area networking systems. The XRT8001 has pre-
programmed multipliers and dividers that are selected
viathe serial port. It generates two integer multiples of
8kHz, 56kHz, and 64kHz while locked onto an incom-
ing reference of 1.54MHz (T1), 2.048MHz (E1), 8kHz,
56kHz, or 64kHz

October 2001-1
Generates Output Clock Frequencies Ranging
From 8kHz up to 16.384MHz
Serial Port Control for Optimal Performance
Sync Output: 8kHz or 64kHz
Low Jitter
Cascadable (Master / Slave Modes)
No External Components Needed
Pin Compatible with the XRT8000
Low Power (3.3Vor 5V): 40 - 100mW

-40°C to"+85°C Temperature Range
18:L'ead PDIP or SOIC Packages

APPLICATNONS

TI/E1 Access Equipment (DSU/CSU)
Frame Relay Access Devices (FRAD)
Basic Rate and Primary Rate ISDN Equipment
*.“ISDN Routers

e Terminals

Remote Access Servers

T1/E1 Concentrators

T1/E1 Multiplexers

T1/E1 Clock Rate Converters

Internal Timing Generators

System Synchronizers

3.3Vor 5V

!

Reference Clock —p
8kHz to 16:384 MHz 3

Fin

Sync Out <—
8kHz or 64kHz 2

SYNC

Master/Slave ——p;
8

MSB
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XRT8001

LOCKDET
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- Clock Output 2
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Figure 1. System Diagram

ORDERING INFORMATION

Part Number Package Operating Temperature Range
XRT8001IP 18-Lead 300 Mil PDIP -40°C to +85°C
XRT8001ID 18-Lead 300 Mil JEDEC SOIC -40°C to +85°C
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Figure 2. XRT8001 Block Diagram
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Figure 3. XRT8001 PIN OUT
PIN DESCRIPTION
Pin # Name Type Descxiption
1 SDO o Serial Data Output from the Microprocessor Serial Interface
This pinywill serially output the contents of the specified Command
Register, during “Read” Operations. The data, on this pin, will be
updated on the falling edge of the SCLK input signal. This pin will be tri-
Stated upon completion of data transfer.
2 SYNC (O] Sync Output - The XRT8001 will typically output an 8kHz clock signal
via this output pin.
However, when the XRT8001 is operating in the “High Speed - Reverse”
Mode, then this device will simply output a 64kHz clock signal.
3 FIN | Reference Clock Input - The Reference Timing signal (from which the
CLK1 and CLK2 output signals are derived) is to be input via this pin.
4 GND - Digital Ground
5 GND - Digital Ground
6 CLK1 o Clock Output 1 - The XRT8001 will drive the desired “synthesized”
signal via this output pin. This output signal will have a 50+5% duty
cycle.
Note: This output pin is tri-stated unless the “CLK1EN?" bit-field (within
Command Register CR4) has been set to “1".
7 V. - Digital Power Supply
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PINDESCRIPTION (CONT'D)
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Pin # Name Type Description

8 MSB | Master/Slave Mode Select Input - Setting this input pin “HIGH”
configures the XRT8001 to operate in the “MASTER” Mode. Conversely,
setting this input pin “LOW” configures the XRT8001 to operate in the
“SLAVE” Mode.

9 GND - Analog Ground

10 VCC - Analog Power Supply

11 LOCKDET @) Lock Detect Output - This output indicates‘whether or not the “selected”
internal PLL(s) are “in-lock” or are feut-of4ock”.
By default, this output pin is “high” when both PLLs are in-lock” and will
go toggle “low” if either one of the RPLLs is “out-of-lock”.
However, the XRT8001 also permits the user to configure this output pin
to reflect the state of any)onergf the PLLs within the chip. (See Table 3.)

12 VCC - Digital Power Supply

13 CLK2 O] Clock Output 2'- The XRT8001 will drive the desired “synthesized”
signal via this ‘output pifJs“This output signal will have a 50+5% duty
cycle.
Note: (This dutput pin is tri-stated unless the “CLK1EN?” bit-field (within
Command.Registeér/'CR4) has been set to “1”.

14 GND - DigitalGround

15 VCC - Digital Pewer Supply

16 SDI | Microprocessor Serial Interface — Serial Data Input
Whenever, the user wishes to read or write data into the Command
Registers, over the Microprocessor Serial Interface, the user is expected
to apply the “Read/Write” bit, the Address Values (of the Command
Registers) and Data Value to be written (during “Write” Operations) to
this pin.
This input will be sampled on the rising edge of the SCLK pin (pin 18).

17 CS | Microprocessor Serial Interface — Chip Select Input:
The Local Microprocessor must assert this pin (e.g., set it to “0”) in order
to enable communication with the XRT8001 via the Microprocessor
Serial Interface.
Note: This pin is internally pulled “high”.

18 SCLK | Microprocessor Serial Interface-Clock Signal

This signal will be used to sample the data, on the SDI pin, on the rising
edge of this signal. Additionally, during “Read” operations, the
Microprocessor Serial Interface will update the SDO output on the falling
edge of this signal.
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ABSOLUTE MAXIMUMRATINGS

Supply Range .....oooovvvvvvviiiiiie v
Voltage at any Pin ........... GND -0.3V to Vcc+0.3V
Operating Temperature................. -40°C to +85°C
Storage Temperature ................... - 40°C to +85°C
Package Dissipation ............cccccceevvvnnnnnns 500mwW

DCELECTRICAL CHARACTERISTICS (Except Microprocessor Serial Interface)!

Symbol Parameter Min. | @yp. | Max.| Units Condition
A Input Low Level 08 \
Vi, Input High Level 2.0 V
Vo Output Low Level (CLK1, CLK2) 0.4 V I, =-6.0mA
Vo Output High Level (CLK1, CLK2) 24 V I, = 6.0mA
Vo, Output Low Level (LOCKDET, SYNQC) 0.4 \' Iy =-3.0mA
Vou Output High Level (LOCKDET, SYNC) 24 \ lo, = 3.0mA
I Input Low Current (CSB, MSB) -150] mA
[ Input High Current (CSB, MSB) 10 mA Vi =Vee
I Input Low Current (except €SB,/MSB) -10 mA
Ly Input High Current (except CSB; MSB) 10 mA Vv =Vee
lec Operating Current 11 30 mA 3.3V, No Load, CLk1, CLK2 = 8 x 2.048MHz
20 35 mA 5V, No Load, CLk1, CLK2 = 8 x 2.048MHz
R Internal Pull-up~Resistance (CSB, MSB) | 50 | 100 150 | kW

Note:
1. 5V tolerant input considerations'when operating from 3.3V:

When the XRT8001 is powered at 3.3V, it can tolerate 5V-level signals via its inputs. However, the user should be aware the XRT8001
contains a “Factory-Test” Mode. This mode is enabled whenever the MSB (Master-Slave select) input pin is pulled to about 2V above
VDD.

Therefore, if the user is powering the XRT8001 at 3.3V but is applying a 5.25V signal to the MSB input pin, then it is possible that the
XRT8001 could be configured to operate in this “Factory-Test” Mode. Since all “Factory-Test” Mode registers are reset to “0”, upon
chip power, this should not be a problem for the user.

However, if the user performs write operations to “non-defined” address locations within the XRT8001, then the user may observe strange

operation from the XRT8001. The user must make sure that when the Microcontroller performs WRITE operations to the XRT8001, it
is only performing these WRITE operations to the Address Locations defined in the XRT8001 Data Sheet.
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ACELECTRICAL CHARACTERISTICS (See Figure 4.)
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Symbol Parameter Min.| Typ.| Max. |Units Conditions
t1 Input Frequency 0.008 32.7 |[MHz |3.3V
0.008 32.7 | MHz |5V
t2 Minimum Input Signal “High” to 12 ns
“Low” Duration
t3 Output Frequency 56 16,384 | kHz
16t Duty Cycle 475 | 50 | 52.5 % | VCC/2 switch point, 30pF Load
t7¢+ | Jitter Added 8kHz — 40kHz 0.01 | 0.02 Ul | 3.3V, Output = 1.544MHz (0.025 UI)3
0.01 [ 0.02 Ul |5V, Output = 1.544MHz (0.025 UI)?
t74 | Jitter Added 10Hz — 40kHz 0.03 Ul | 3.3V, Output = 1.544MHz (0.025 UI)3
0.03 — Ul | 5Vp»Output = 1.544MHz (0.025 UI)®
t74 Broadband Jitter 0.03 | 0.05 Ul 433V, Qutput = 1.544MHz (0.05 UI)3
0.035( 0.05 UL, |'5V,«Qutput = 1.544MHz (0.05 UI)®
t74 | Jditter Added 20Hz — 100kHz 0.07 Ulv | 33V, Output = 2.048MHz (1.5 UI)3
0.01 | 0.07 Yl BV, Output = 2.048MHz (1.5 UI)®
t74 | Jditter Added 18kHz — 100kHz 0.03 ULA 3.3V, Output = 2.048MHz (0.2 UI)3
0.007{ 0.03 Wb | 5V, Output = 2.048MHz (0.2 UI)®
t8 Capture Time 40 ms |[3.3V
40 ms |5V
t9 Clock Output Rise Time 100s ns | 30pF load measured at 20/80%
t10 | Clock Output Fall Time 10ns ns | 30pF load measured at 20/80%
t112 | SYNC Output Signal Duty Cycle 40 60 % | VCC/2 switch point
t12 | SYNC Ouput Signal + %2 Cycle
t13 | SYNC Output Signal — % Cycle
tl4 |Delay Time between the rising 20 t+20 ns | See Table 8 for values of “t”
edge of of SYNC and the Rising
edge of CLK1 and CLK2
t21 | CSB Low to Rising Edge of SCLK 50 ns
Setup Time
t22 | CSB High to Rising Edge of SCLK 20 ns
Hold Time
t23 | SDI to Rising Edge of SGLK Setup Time | 50 ns
t24 | SDI to Rising Edge of SCLK Hold Time 50 ns
t25 |SCLK “Low” Time 240 ns
t26 | SCLK “High” Time 240 ns
t27 | SCLK Period 500 ns
t28 |CSB Low to Rising Edge of SCLK 50 ns
Hold Time
t29 | CSB “Inactive” Time 250 ns
t30 | Falling Edge of SCLK to SDO Valid Time 200 ns
t31 | Falling Edge of SCLK to SDO Invalid Timg 100 ns
t32 | Falling Edge of SCLK, or rising edge 100 ns
of CSB to High Z
t33 | Rise/Fall time of SDO Output 40 ns
PW,,n |F. Duty Cycle 12 ns
Notes: 3 Specifications from AT&T Publication 62411 and ITU-T
! te= ﬁ 2 111 :(ﬁ) Recommendations G-823 (for 1.544MHz and (2.048MHz).

4 t7 is guaranteed by characterization, not tested.
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Figure 5. Timing Diagram for the Microprocessor Serial Interface
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1.0 Operating the Microprocessor Serial
Interface

The XRT8001 Serial Interface is a simple four-wire
interface that is compatible with many of the
microcontrollers available in the market. This interface
consists of the following signals:

CSB - Chip Select (Active Low)
SCLK - Serial Clock

SDI - Serial Data Input

SDO - Serial Data Output

Using the Microprocessor Serial Interface

The following instructions, for using the Micropro-
cessor Serial Interface, are best understood by
referring to the diagram in Figure 19.

In order to use the Microprocessor Serial Interface
the user must first provide a clock signal to the
SCLK input pin. Afterwards, the user will initiate a
“Read” or “Write” operation by asserting the “active-
low” Chip Select input pin (CSB). It is importantto
assert the CSB pin (e.g., toggle it “low”) at least
50ns prior to the very first rising edge of the,clock
signal.

Once the CSB input pin has been asserted 'the type of
operation and the target register addresstnustnow be
specified by the user. The user providesthisinforma-
tion to the Microprocessor Serial'Interface/by writing
eight serial bits of data into/the SDIinput, \Note: each
of these bits will be “clocked” inte‘the SPI input on the
rising edge of SCLK. These eightbitsare identified and
described below.

Bit 1-“R/W” (Read/Write) Bit

This bit will be clocked into the SDI input on the first
rising edge of SCLK (after CSB has been asserted).
This bit indicates whether the current operation is a
“Read” or “Write” operation. A “1”in this bit specifies
a “Read” operation; whereas, a “0” in this bit specifies
a“Write” operation.

Bits2Through5: TheFour (4) Bit Address Values
(Labeled AOQ, A1, A2 and A3)

The nextfour rising edges of the SCLK signal will clock
in the 4-bit address value for this particular Read (or
Write) operation. The address selects the Command
Register, within the XRT8001, that the user will either
be reading data from, or writing data to. The user must
supply the address bits to the SDI input pin in ascend-
ing order with the LSB (least significant bit) first.

Bits 6 and 7:

The next twobits, /A4 and A5, must be set to “0”, as
shown in Figure1.9.

Bit 8:\A6
Thewalueof “A6” is a “don’t care”. Once these first
eight bits’have been written into the Microprocessor
SerialInterface, the subsequent action depends upon
whethet'the current operation is a “Read” or “Write”
gperation.

Read Operation

Once the last address bit (A3) has been clocked into
the SDIinput, the “Read” operation will proceed through
an idle period, lasting three SCLK periods. On the
falling edge of SCLK Cycle #8 (see Figure 19) the serial
data outputsignal (SDO) becomes active. Atthis point
the user can begin reading the data contents of the
addressed Command Register (at Address [A3, A2,
Al, A0]) via the SDO output pin. The Microprocessor
Serial Interface will output this 5-bit data word (DO
through D4) in ascending order (with the LSB first), on
the falling edges of the SCLK pin. As a consequence,
the data (on the SDO output pin) will be sufficiently
stable for reading (by the Microprocessor), onthe very
next rising edge of the SCLK pin.
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Write Operation

Once the last address bit (A3) has been clocked into
the SDIinput, the “Write” operation will proceed through
anidle period, lasting three SCLK periods. Priortothe
rising edge of SCLK Cycle # 9 (see Figure 6) the user
must begin to apply the 8-bit data word, that he/she
wishes to write to the Microprocessor Serial Interface,

CSB |

onto the SDI input pin. The Microprocessor Serial
Interface will latch the value onthe SDI input pin, onthe
rising edge of SCLK. The user must apply thisword (DO
through D7) serially, in ascending order with the LSB
first.

SCLK 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16

SDI |R/W|A0|A1|A2|A3|0|0|A6|D0|D1|D2|D3|D4|D5|D6|D7|
High Z [

SDO |D0|D1|D2|D3|D4|0|0|0|

Notes:

A4 and A5 are always “0”.
R/W = “1” for “Read” Operations
R/W = “0” for “Write” Operations

|:| - Denotes a “don’t care” value

Figure 6. \Micraprqocessor Serial Interface Data Structure

Simplified Interface @ption

The user can simplify the” design of the circuitry
connecting to the Microprocessor Serial Interface by
tying both the SDO and SDI pins together, and reading
data from and/or writing data to this “combined” signal.
This simplification is possible because only one of
these signals are active atany giventime. The inactive
signal will be tri-stated.
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2.1 The Forward/Master Mode

Inthe Forward/Master Mode, the XRT8001 will accept Figure 7, presents asimple illustration of the XRT8001
either an “N x 1.544MHz” or an “N x 2.048MHz" clock WAN Clock operating in the “Forward Master/Mode.”
signal via the FIN input pin (where: 1 <N <16). From

this “reference signal” the XRT8001 will generate either

a “K x 56kHz” or a “K x 64kHz" clock signal (where: 1

<K<32).

N x 1.?;14MH2 K x 56KHz
— » FIN CLKIN —~——> or
N x 2.048MHz K x 64KkHz

Where 1 <N <16 Where 1 <K <32

XRT8002
WAN Clogk
K x 56kHz
CLK2 —— or
K x 64kHz

Where 1 <K <32

Figurer?. Illustration of the XRT8001 WAN Clock
Operating in the Forward/Master Mode
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2.2 The Reverse/Master Mode

Inthe Reverse/Master Mode, the XRT8001 will accept Figure 8, presents a simpleillustration of the XRT8001
either a56kHz or a 64kHz clock signal via the FIN input WAN Clock operating in the “Reverse/Master Mode.”
pin, and willgenerate eithera 1.544MHz ora 2.048MHz

clock signal via the Clock Output signals.

56kHz 1.544MHz
or — " FIN CLKY or
64kHz 2.048MHz
XRT8001
WAN Clock
1.544MHz
CLK2 — or
2.048MHz

Figure 8. Illustration of the XRT8001 WAN Clock
Operating in the Reverse/Master Mode
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2.3The Fractional T1/E1 Reverse/Master Mode

In the Fractional T1/E1 Reverse/Master Mode, the Figure 9, presents a simple illustration of the XRT8001
XRT8001 will accept either a “P x 56kHz” or a “P x WAN Clock operating in the “Fractional T1/E1 Re-
64kHz" clock signal via the FIN input pin (where: 1 < verse/Master" Mode.

P <32). From this “reference signal” the XRT8001 will

generate either a 1.544MHz or a 2.048MHz clock

signal.

P x 56kHz 1.544MHz
or S/ FIN Cikl =s— or
P x 64kHz 2.048MHz

Where: 1 <P <32

XRT18001
WAN Clock
1.544MHz
CLK2 — o
2.048MHz

Figure 9. lllustration of the XRT8001 WAN Clock Operat-
ing in the “Fractional T1/E1 Reverse/Master” Mode
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2.4The “Elto T1 Forward/Master” Mode

Inthe “E1 to T1 Forward/Master” Mode, the XRT8001 Figure 10, presents a simple illustration of the
will accept a “Q x 2.048MHz" clock signal via the XRT8001 WAN Clock operating in the “E1to T1

“Reference Clock Input” (FIN), and will output a Forward/Master” Mode.
“1.544MHz” clock signal via the CLK1 and/or CLK2
output pins.

Note: The value of “Q” can range between 1 and 16.

Qx2048MHz _ | FIN LK1
Where: 1<Q <16 —— 1.544MHz

XRT8001
WAN Clock

CLK2 > 1.544MHz

Figure 10. Illustration of the XRT8001 WAN Clock
Operating in the “E1 to T1 Forward/Master” Mode
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2.5 The “High Speed — Reverse” Mode

In the “High Speed - Reverse” Mode, the XRT8001 will Figure 11, nple _
accept a 64kHz clock signal via the “Reference Clock XRT8001 WAN Clock operating in the “High Speed -
Input” (FIN), and will output a “M x 2.048MHz" clock Reverse” Mode.

signal (where M can be equal to 1, 2, 4 or 8) via the
CLK1 and/or CLK2 output pins.

Note: The XRT8001 will accept and sythesze these clock
frequencies independent of whether it has been configured
to operate in the "Master" or "Slave" Modes.

64kHz —— | FIN CLK4

XRT800X
WAN Clock

—E

CLK2 —*

presents a simple illustration of the

M x 2.048MHz
M=1,2,40r8

M x 2.048MHz
M=1,2,40r8

Figure 11. [Husttation of the XRT8001 WAN Clock Operating in the
“High Speed — Reverse” Mode
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2.6 The “Forward/Slave” Mode

In the “Forward/Slave” Mode, the XRT8001 will Figure 12 presents a simple illustration of the
accept an 8kHz clock signal via the Reference XRT8001 WAN Clock operating in the “Forward/
Clock Input (FIN), and will output a “L x 64kHz or L Slave” Mode.

x 56kHz" clock signal (where L can range from 1 to

32) via the CLK1 and CLK2 output pins.

L x 56kHz
8kHz — 3/ FIN CLKl— or

L x 64kHz
Where 1 <L <32

XRT8001
WAN'Clock
L x 56kHz
CLK2 /— or
L x 64kHz

Where 1 <L <32

Figure 12. lllustration of the XRT8001 WAN Clock
Operating in the “Forward/Slave” Mode
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3.0 Description ofthe Command Registers

3.1 Address Map of the "On-Chip" Command

Registers
Register Bit-kormat
Address Command Type D4 D3 D2 D1 DO
Register

0x00 CRO R/W 10C4 10C3 10C2 10C1 PL1EN
0x01 CR1 R/W M4 M3 M2 M1 PL2EN
0x02 CR2 R/W SEL14 SEL13 SEN2 SEL11 SEL10
0x03 CR3 R/W SEL24 SEL23 SEL22 SEL21 SEL20
0x04 CR4 R/W SYNCEN CLK1EN CLK2EN LDETDIS2 LDETDIS1
0x05 CR5 R/W Reserved Reservéd Reserved Reserved Reserved
0x06 CR6 R/W Reserved Resefved Reserved Reserved Reserved
0x07 CR7 R/W Reserved Reserved Reserved Reserved Reserved

3.2 Command Register Description

3.2.1 Command Register CRO (Address'=0x00)

D4-D1 (Configuration Mode Select Bits)

These four-bit fields permit the aiser t0\Selectwhich 2. Whatkind of input signals are to be applied to the

mode the XRT8001 will operate in. Specifically, these Reference Clock Input (FIN).

four bit-fields make the following eonfiguration selec- 3. What kind of signals will be output via the CLK1

tions: and CLK2 output pins.

1. Whether the XRT8001 will be operating in the Table 2A relates the value of these four bit-fields to the

“Forward/Master”, “Reverse/Master”, “Fractional
T1/E1 Reverse/Master”, "E1to T1 - Forward/Mas-
ter" and “High Speed - Reverse” odes.

four Master Modes and Table 2B relates to the three
Slave Modes of the XRT8001.
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D[4:1] Mode Input Frequency (at CLK1 OQutput CLK2 OQutput
the FIN input) Signal Signal
0000 Forward/Master N x 1.544MHz K x 56kHz K x 56kHz
0001 Forward/Master N x 1.544MHz K x 56kHz K x 64kHz
0010 Forward/Master N x 1.544MHz K x 64kHz K x 64kHz
0011 Reverse/Master 56kHz 1.544MHz 2.048MHz
0100 Forward/Master N x 2.048MHz K x 56kHz K x 56kHz
0101 Forward/Master N x 2.048MHz K x 56kHz K x 64kHz
0110 Forward/Master N x 2.048MHz K x.64kHz K x 64kHz
0111 Reverse/Master 64kHz 1.5644MHz 2.048MHz
1000 El to T1 — Forward/Master Q x 2.048MHz 1.544MHz 1.544MHz
1001 Fract. T1/E1 Reverse/Master P x 56kHz 1.544MHz 2.048MHz
1010 Fract. T1/E1 Reverse/Master P x 56kHz 1.544MHz 1.544MHz
1011 Fract. T1/E1 Reverse/Master P x 64kHz 2.048MHz 1.544MHz
1100 Fract. T1/E1 Reverse/Master P x 64kHz 2.048MHz 2.048MHz
1101 High Speed - Reverse 64 kHz M x 2.048MHz M x 2.048MHz
1110 Reserved Reserved Reserved Reserved
1111 Reserved Resenved Reserved Reserved

Table 1. Relationship between the value 6f" D4+ D4 (within Command Register CRO)
and the Operating Modes of the XRI:8001YWAN Clock - Master Modes

D[4:1] Mode InputFrequéency (at CLK1 Qutput CLK2 Qutput
the FINdnput) Signal Signal
0000 Forward/Slave 8kHz K x 56kHz K x 56kHz
0001 Forward/Slave 8kHz K x 56kHz K x 64kHz
0010 Forward/Slave 8kHz K x 64kHz K x 64kHz
0011 Reverse/Slave 8kHz 1.544MHz 2.048MHz
0100 Forward/Slave 8kHz K x 56kHz K x 56kHz
0101 Forward/(Slave 8kHz K x 56kHz K x 64kHz
0110 Forward/Slave 8kHz K x 64kHz K x 64kHz
0111 Reyerse/Slave 8kHz 1.544MHz 2.048MHz
1000 REverse/Slave 8kHz K x 56KHz K x 64KHz
1001 Reverse/Slave 8kHz 1.544MHz 2.048MHz
1010 Reverse/Slave 8kHz 1.544MHz 1.554MHz
1011 Reverse/Slave 8kHz 2.048MHz 1.544MHz
1100 Reverse/Slave 8kHz 2.048MHz 2.048MHz
1101 High Speed — Reverse 64kHz M x 2.048MHz M x 2.048MHz
1110 Reserved Reserved Reserved Reserved
1111 Reserved Reserved Reserved Reserved

Table 2. Relationship between the value of “D4 —D1" (within Command Register CR0) and
the Operating Modes of the XRT8001 WAN Clock — Slave Modes

P Rev.t01 S L




XRT8001

22 EXAR

A A A

DO —PL1EN (PLL # 1 Enable Select)

This bit-field permits the user to enable or disable PLL
# 1, within the XRT8001 WAN Clock. Setting this bit-
field to “1” enables PLL # 1 for Frequency Synthesis.
Conversely, setting this bit-field to “0” disables PLL #
1 for Frequency Synthesis.

3.2.2 Command Register CR1 (Address = 0x01)

D4 - D1: (M4 — M1)

These bit-fields are used to support configuration
implementation for both the “Forward/Master” and “E1
to T1 - Forward/Master” Modes. In both the “Forward/
Master” and “E1 to T1 - Forward/Master” Modes, the
XRT8001 WAN Clock will be receiving either a “N x
1.544MHz” or a“N x 2.048MHz" clock signal. The M4
through M1 bit-fields, within this register, permit the
userto specify the value of “N”. Asaconsequence, the
XRT8001 can be configured to accept a maximum
frequency of “16 x 1.544MHz" or “16 x 2.048MHz".

DO - PL2EN (PLL # 2 Enable Select)

This bit-field permits the user to enable or disable PLL
# 2, within the XRT8001 WAN Clock. Setting this bit-
field to “1” enables PLL # 2 for Frequency, Synthesis.
Conversely, setting this bit-field to “0” disables'PLL #
2 for Frequency Synthesis.

3.2.3 Command Register CR2 (Address = 0x02)

D4—DO (SEL1[4:0])

These bit-fields are used to support configuration
implementation for both the “Forward/Master”, “Frac-
tional T1/E1 Reverse/Master” and “High Speed — Re-
verse” Modes.

In the Forward/Master Mode

In the “Forward/Master”,Mode, the XRT8001 WAN
Clock will output'eitheiha “K x 56kHz” or a “K x 64kHz”
clock signal viathe €1vK1 output pin. These five (5) bit-
fieldswithin€@ommand Register CR2 are used to define
the valug'of “KMor the CLK1 Output. As a conse-
guence€)the XRT8001 can be configured to generate a
maximumfrequency of “32 x 56kHz” or “32 x 64kHz" via
the €LK4 output pin.

In the* Eractional T1/E1 Reverse/Master” Mode

In theFractional T1/E1 Reverse/Master” Mode, the
XR18001 WAN Clock will be receiving either a “P x
56kHz” ora“P x 64kHz" clock signal viathe “FIN” input
pin. The XRT8001 WAN Clock will, in response, gen-
erate eithera 1.544MHz or a 2.048MHz clock signal via
the CLK1 and/or CLK2 output pins. These five (5) bit-
fields are used to define the value of “P”. As a
consequence, the XRT8001 can be configured to
accept a maximum frequency of “32 x 56kHz" or “32 x
64kHz".
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In the “High Speed — Reverse” Mode

In the “High Speed — Reverse” Mode, the XRT8001
WAN Clock will be receiving a 64kHz clock signal via
the “FIN” input pin. The XRT8001 WAN Clock will, in
response, generate an “M x 2.048MHz" clock via the
CLK1 and CLK2 output pins. These five (5) bit-fields
within Command Register CR2 are used to define the
value “M” for the CLK1 output.

Note: The only acceptable values for “M” are 1, 2, 4, or 8.

3.2.4 Command Register CR3 (Address = 0x03)

D4—DO0 (SEL2[4:0])

These bit-fields are used to support configuration
implementation for the “Forward/Master” and the “High
Speed — Reverse” Modes of operation.

In the “Forward/Master” Mode

In the “Forward/Master” Mode, the XRT8001 WAN
Clock will output either a “K x 56kHz” or a “K x 84kHz"
clock signal viathe CLK2 output pin. These five (5).bit-
fields within Command Register CR3 are usédto define
the value of “K” for the CLK2 Output,*As’a conse-
guence, the XRT8001 can be configured'to generatea
maximum frequency of “32 x 56kHz",0r*32 X 64kHZ” via
the CLK2 output pin.

In the “High Speed — Rever§e” Mode

In the “High Speed — Reverse” Mode {the XRT8001
WAN Clock will be recéiving a64kHz'clock signal via
the “FIN” input pin. The XRT,8001.\WAN Clock will, in
response, generate an “M x 2.048MHz" clock via the
CLK1 and CLK2 output pins. These five (5) bit-fields
within Command Register CR3 are used to define the
value “M” for the CLK2 output.

Note: The only acceptable values for “M” are 1, 2, 4, or 8.

3.2.5 Command Register CR4 (Address = 0x04)

D4—-SYNCEN (SYNC Output Driver Enable Select)

This “read/write” bit-field permits the user to enable or
disable the Driver associated with the SYNC output
pin. Setting this bit-field to “1” enables this Driver.
Setting this bit-field to “0” disables this Driver.

D3-CLK1EN (CLK1OutputDriver Enable Select)

This “read/write” bitéfield permits the user to enable or
disable the Driverassociated with the CLK1 output pin.
Setting this bit-field to “1” enables this Driver. Setting
this bitsfield ¢0.0” disables this Driver.

D2=CLK2EN (CLK2 OutputDriver Enable Select)

This “read/write” bit-field permits the user to enable or
disable the Driver associated with the CLK2 output pin.
Setting.this bit-field to “1” enables this Driver. Setting
thisdbit-field to “0” disables this Driver.

D1;D0—-LDETDIS[2:1]-Lock Detector Output Control

The combination of these two bit-fields permitthe user
to specify the signal that will be output via the
LOCKDET outputpin. The user's options are shownin
Table 3.
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LDETDIS[2:1]

Signal output via the LOCKDET Signal

PLL2 are enabled) or

PLLs are enabled).

00 The LOCK Condition of PLL1 AND PLL2

With this selection, the LOCKDET output pin will be “high” if either one of the
following conditions are true.

a. If both PLL1 and PLL2 are in the “LOCK” condition, (applies if both PLL1 and

b. If the only enabled PLL is in the “LOCK” condition (applies only if one of the

output pin.

01 The LOCK Condition of PLL2 Only
With this selection, only the “LOCK” state of PLL2 will be reflected in the LOCKDET

LOCKDET = “high” if PLL2 is in “LOCK".
LOCKDET = “low” if PLL2 is out of “LOCK”.

output pin.

10 The LOCK Condition of PLL1 Only
With this selection, only the “LOCK” state of RlL1 will'be reflected in the LOCKDET

LOCKDET = “high” if PLL1 is in “LOCK"%
LOCKDET = “low” if PLL1 is out of “QCK’,

11 LOCKDET will be unconditionally pulled tg*LOW"

Table 3. Relationship Between the Valtesofthe LDETDIS[2:1]
Bit-Fields and the Meaningofthe LOCKDET Output Signal

4.0 Instructions for Configuring the XRT800LWAN
Clock

As mentioned earlier, the XRT8001 WANCIlockCan be
configured to operate in the following mades:

The “Forward/Master” Mode

The “Reverse/Master” Mode

The “Fractional T1/E1 Réeverse/Master’ Mode
» The “E1to T1 - Forward/Master’ Mode

The “High Speed — Reverse” Mode

The “Forward/Slave” Mode

Adetailed description of the operation and the configu-
ration steps for each of these configurations follows.

4.1 The “Forward/Master” Mode.

Whenthe XRT8001 WAN Clock has been configured to
operate in the “Forward/Master” Mode, then it will
acceptan“N x 1.544MHz" or an “N x 2.048MHz" clock
signal via the “Reference Clock” input at FIN (pin 3);
where “N” can range anywhere between 1 and 16. In
responseto this clock signal, the XRT8001 WAN Clock
will output either a “K x 56kHz” or a “K x 64kHz" clock
signal, via the Clock Output pins (CLK1 and/or CLK?2).

A simple illustration of the XRT8001 WAN Clock,
operating in the “Forward/Master” Mode is shown in
figure 13.
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N x 1.544MHz
or
N x 2.048MHz
Where 1<N<16

K x 56kHz
——» FIN CLK1I ——» or

K x 64kHz
Where 1 <K <32

XRT8001
WAN Clock
K x 56kHz
CLK2a—> or
K x 64kHz

Where 1 <K < 32

Figure 13. lllustration@fthe XRTB001 WAN Clock Device
Operating inithe “ Forward/Master” Mode

5.0 Configuring the XRT8001 WAN.Clock into Step 1 — Configure the XRT8001 to operate in the

the “Forward/Master” Mode “MASTER” Mode, by pulling the MSB pin (pin 8) to
VDD.
The user can configure the XRT8001WVAN:!Clock to
operate in the “Forward/MasterMode, by, executing Step 2—Review Table 4, and determine which combi-
the following steps: nation of “Input Frequency” and “Output Frequencies”
(viaPLL1andPLL2) correlate with the desired configu-
ration.
Input Frequency PLL1 Output PLL2 Output Value to Write to D4-D1
Frequency Frequency in CRO
N x 1.544MHz K x 56kHz K x 56kHz 0000
N x 1.544MHz K x 56kHz K x 64kHz 0001
N x 1.544MHz K x 64kHz K x 64kHz 0010
N x 2.048MHz K x 56kHz K x 56kHz 0100
N x 2.048MHz K x 56kHz K x 64kHz 0101
N x 2.048MHz K x 64kHz K x 64kHz 0110

Table 4. Listing of “Input Frequency and “Output Frequency”
Cases for “Forward/Master” Mode Operation
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Step 3—Uponreviewing Table 4, write the listed value
(under the “Value to Write to D4 — D1 in CRO” Register
Column) into the D4 through D1 bit-fields within Com-
mand Register CRO, as illustrated below.

Command Register CRO (Address = 0x00)

In order to specify the value for “K”, one needs to write
the value of “K - 1” (in binary format) into Command
Register CR2, as illustrated below.

Command Register, CR2 (Address = 0x02)

D4 D3

D2

D1

DO

SEL14

SEL13

SEL12

SEL11

SEL10

D4 D3 D2 D1 DO
10C4 I0C3 10C2 10C1 PL1EN
Value to Write to D4 — D1 in CRO X

Note: If the user wishes to output a clock signal via the
CLK1 output signal, then he/she should also write a “1” into
the “PL1EN” bit-field within Command Register CRO.

This step configures the XRT8001 to operate in the
“Forward/Master” Mode.

Step 4 — Next, you need to specify the value for “N”
(e.g.,asinthe“N x1.544MHz" or“N x 2.048MHz" clock
signal which is to be applied to the “FIN” input pin.)

In order to specify the value for “N”, one needs to write
the value of “N - 1" (in binary format) into the “D4 through
D1” bits within Command Register CR1, as illuSirated
below.

Command Register, CR1 (Address='0x01)

D4 D3 D2 D1 Do
M4 M3 M2 M PL2EN
Value of “N - 1” (in Binary Format) X

For example, if the user wishes?to cdnfigure the
XRT8001 to accept a 1.544MHzlock,signal, via the
“FIN” input pin (e.g., N = 1), theh.the dsér should write
in the value “0”, into Command Register CR1.

Note: If the user wishes to output a clock signal via the
CLK2 output signal, then he/she should also write a “1” into
the “PL2EN” bit-field within Command Register CR1.

Step 5 — Specify the value of “K” (e.g., as in the “K x
56kHz” or “K x 64kHz" clock signal which is to be output
via the CLK1 output signal).

Value of “K - 1” (in Binary Format).

For example, if one wishes to configure the XRT8001
to output a clock signal afyeither “56kHz” or “64kHz”
(e.g., where “K” =1) via'the CLK1 output pin, then he/
she should write the value “0”, into Command Register
CR2.

Step 6,,Specity the value of “K” (e.g., as in the “K x
56kHZzI0r “Kx64kHz” clock signal which is to be output
via.the CLK2 output signal).

In order to'specify the value for “K”, one needs to write
thevvalue/of “K - 1" (binary format) into Command
Register CR3, as illustrated below.

Command Register, CR3 (Address = 0x03)
D4 D3 D2 D1 DO

SEL24 | SEL23 SEL22 SEL21 SEL20

Value of “K - 1” (in Binary Format).

For example, if one wishes to configure the XRT8001
to output a clock signal of either “1.792MHz" or
“2.048MHz” (e.g., where “K” = 32) via the CLK2 output
pin, then he/she should write the value “31” (or“1 11
1 1”in binary format) into Command Register CR3.

Step 7 — Enable any of the following output signals as
appropriate: “SYNC”, “CLK1", “CLK2" and
“LOCKDET".

This is accomplished by writing a “1” into the corre-
sponding bit-fields, within Command Register CR4, as
illustrated below.

Command Register CR4, (Address = 0x04)

D4 D3 D2 D1 DO
SYNCEN | CLKIEN | CLK2EN | LDETDIS2 | LDETDIS1
1 1 1 0 0

Note: Forinformationonthe “LDETDIS1” and “LDETDIS2”
bit-fields, please see Table 3.
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6.0 The “Reverse/Master” Mode

Whenthe XRT8001 WAN Clock has been configured to
operate in the “Reverse/Master” Mode, then it will
accept either a “56kHz” or a “64kHz" clock signal via
the “Reference Clock” inputat FIN (pin 3). Inresponse
to this clock signal, the XRT8001 WAN Clock will
output either a “1.544MHz” or a “2.048MHz" clock
signal, via the Clock Output pins (CLK1 and/or CLK?2).

A simple illustration of the XRT8001 WAN Clock,
operating in the “Reverse/Master” Mode is presented
in Figure 14,

56kHz 1.544MHz
or — " FIN CLKL — or
64kHz 2.048MHz
XRT8001
WAN,Clock
1.544MHz
CLK2 or
2.048MHz

Figure 14. lllustration of the XRT8001 WAN Clock
Operating inthe “Reverse/Master” Mode

6.1 Configuring the XRT8001 WAN Clock Device
into the “Reverse/Master” Mode

The user can configure the XRT8001 WAN Clock to
operate in the “Reverse/Master” Mode, by executing
the following steps:

Step 1 — Configure the XRT8001 to operate in the
“MASTER” Mode by pulling the “MSB” pin (pin 8) to
VDD.

Step 2—-Review Table 5, and determine which combi-
nation of “Input Frequency” and “Output Frequencies”
(viaPLL1andPLL2) correlate with the desired configu-
ration.

P Rev.101 L S S S L



XRT8001

22 EXAR

y /[ /L

Input PLL1 Output PLL2 Qutput Value to Write to
Frequency Frequency Frequency D4 -D1in CRO

56kHz 1.544MHz 2.048MHz 0011

64kHz 1.544MHz 2.048MHz 0111

Table 5. Listing of “Input Frequency” and “ Output Frequency”
Casesfor“Reverse/Master” Mode Operation

Step 3—Uponreviewing Table 5, write the listed value
(under the “Value to Write to D4 — D1 in CRO” register)
into the D4 through D1 bit-fields within Command
Register CRO, as illustrated below:

Command Register CRO (Address = 0x00)

Step 5 - Enable any of the following output signals as
appropriate: SYNGC? CLK1, CLK2 and LOCKDET.
This is accomplished by’writing a “1” into the corre-
sponding bit-fields, within Command Register CR4, as
illustrated below:

D4 D3 D2 D1 Do Commahd Register CR4, (Address = 0x04)
I0C4 10C3 I0C2 I0C1 PL1EN Q’Q’ ‘U'D3 D2 D1 DO
Value to Write to D4 — D1 in CRO X SYNCEN {{VCLK1EN | CLK2EN | LDETDIS2 | LDETDIS1
21 A 1 1 0 0
Note: If the user wishes to output a clock signal via the Not&?, Eor fifotmation on the “LDETDIS1” and “LDETDIS2”

CLK1 output signal, then he/she should also write a “1” into
the “PL1EN” bit-field within Command Register CRO.

This step configures the XRT8001 to operate in-the
“Reverse/Master” Mode.

Step 4 — Write a “1” into the “PL2EN" bit-field'withip
Command Register CR1 (if you wish te eutptta clock
signal via the “CLK2” output pin), as(llustrated below:

Command Register, CR1 (Address = 0x01)

D4 D3 D2 pr  J0v DO
M4 M3 M2 M1 PL2EN
Don’'t Care 1
Notes:

1. The value of the “D4 through D1" bit-fields within
Command Register, CR1 are “Don’t Care”.

2. The contents of Command Registers CR2 and
CR3 are “Don’t Care”.

bit-fields, please see Table 3.

6.2;The“Fractional T1/E1 Reverse/Master” Mode

Whenthe XRT8001 WAN Clock has been configured to
operate in the “Fractional T1/E1 Reverse/Master"
Mode, then it will accept either a “P x 56kHz” or a “P x
64kHz" clock signal via the “FIN” input pin (pin 3). In
response, the XRT8001 will output either a 1.544MHz
or a 2.048MHz clock signal via the CLK1 and/or CLK2
outputs.

A simple illustration of the XRT8001 WAN Clock,
operating in the “Fractional T1/E1 Reverse/Master”
Mode is presented in Figure 15.
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P x 56kHz 1.544MHz

or LI FIN CLKL —— or
P x 64kHz 2.048MHz

Where: 1 <P <32
XRT8001
WAN Clock

1.544MHz

GLK2 |~ » or
2.048MHz

Figure 15. Illlustration ofithe XRT8001 WAN Clock
Operating in the “ Fractional“T L/E1 Reverse/Master” Mode

6.3 Configuring the XRT8001 WAN Clock intethe
“Fractional T1/E1 Reverse/Master” Mode

The user can configure the XRT8001 " WAN Clock to
operate in the “Fractional{T1/EL 'Reverse/Master”
Mode by executing the following Stepst

Step 1 — Configure the XRT8001 to operate in the
“MASTER”Mode, by pulling the “MSB” input pin (pin 8)
to VDD.

Step 2 - Review Table 6, and determine which combi-
nation of “Input Frequency” and “Output Frequencies”
(viaPLL1andPLL2) correlate with the desired configu-
ration.

Input PLL1 Qutput | PLL2 Output | Value to Write to
Frequency Frequency Frequency D4 -D1in CRO
P x 56kHz 1.544MHz 2.048MHz 1001
P x 56kHz 1.544MHz 1.544MHz 1010
P x 64kHz 2.048MHz 1.544MHz 1011
P x 64kHz 2.048MHz 2.048MHz 1100

Table 6. Listing of “Input Frequency” and “Output Frequency” Cases for “Fractional T1/E1 Reverse/
Master” Mode Operation
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Step 3 — Upon reviewing Table 6, write the listed
value (under the “Value to Write to D4 — D1 in CRO”
register) into the D4 through D1 bit-fields within
Command Register CRO, as illustrated below:

Command Register CRO (Address = 0x00)

D4 D3 D2 D1 DO
I0C4 I0C3 I0C2 I0C1 PL1EN
Value to Write to D4 — D1 in CRO X
Notes:

1. Ifthe userwishesto output a clock signal viathe CLK1
output signal, then he/she should also write a “1” into
the “PL1EN?" bit-field within Command Register CRO.

2. The contents of bit-fields D4 through