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Features

512 channel x 512 channel non-blocking switch at
2.048 Mbps, 4.096 Mbps or 8.192 Mbps
operation

Rate conversion between the ST-BUS inputs and
ST-BUS outputs

Integrated Digital Phase-Locked Loop (DPLL)
meets Telcordia GR-1244-CORE Stratum 4
specifications

DPLL provides reference monitor, jitter
attenuation and free run functions

Per-stream ST-BUS input with data rate selection
of 2.048 Mbps, 4.096 Mbps or 8.192 Mbps

Per-stream ST-BUS output with data rate
selection of 2.048 Mbps, 4.096 Mbps or

8.192 Mbps; the output data rate can be different
than the input data rate

Per-stream high impedance control output for
every ST-BUS output with fractional bit
advancement

Per-stream input channel and input bit delay
programming with fractional bit delay

September 2011

Ordering Information

ZL50011/GDC 144 Ball LBGA  Trays
ZL50011QCG1 160 Pin LQFP* Trays, Bake & Drypack
ZL50011GDG2 144 Ball LBGA** Trays, Bake & Drypack

*Pb Free Matte Tin
** Pb Free Tin/Silver/Copper

-40°C to +85°C

Per-stream output channel and output bit delay
programming with fractional bit advancement

Multiple frame pulse outputs and reference clock
outputs

Per-channel constant throughput delay
Per-channel high impedance output control
Per-channel message mode

Per-channel Pseudo Random Bit Sequence
(PRBS) pattern generation and bit error detection

Control interface compatible to Motorola non-
multiplexed CPUs

Connection memory block programming capability
IEEE-1149.1 (JTAG) test port
3.3V I/O with 5 V tolerant input
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Figure 1 - ZL50011 Functional Block Diagram
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Applications

* Small and medium digital switching platforms
* Access Servers

» Time Division Multiplexers

e Computer Telephony Integration

» Digital Loop Carriers

Description

The device has 16 ST-BUS inputs (STi0-15) and 16 ST-BUS outputs (STo0-15). It is a non-blocking digital switch
with 512 64 kbps channels and performs rate conversion between the ST-BUS inputs and ST-BUS outputs. The
ST-BUS inputs accept serial input data streams with the data rate of 2.048 Mbps, 4.096 Mbps or 8.192 Mbps on a
per-stream basis. The ST-BUS outputs deliver serial output data streams with the data rate of 2.048 Mbps,
4.096 Mbps or 8.192 Mbps on a per-stream basis. The device also provides 16 high impedance control outputs
(STOHZ 0-15) to support the use of external high impedance control buffers.

The ZL50011 has features that are programmable on a per-stream or per-channel basis including message mode,
input bit delay, output bit advancement, constant throughput delay and high impedance output control.

The on-chip DPLL meets Telcordia GR-1244-CORE stratum 4 specifications (Stratum 4). It accepts a dedicated
timing reference input at either 8 kHz, 1.544 MHz or 2.048 MHz. Alternatively, the reference can be replaced by an
internal 8 kHz signal derived from the ST-BUS input frame boundary. The DPLL provides reference monitor, jitter
attenuation and free run functions. It can be used as a system’s ST-BUS timing source which is synchronized to the
network. The DPLL can also be bypassed so that the device operates under system timing.
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Changes Summary

The following table captures the changes from the March 2006 issue.

Page Iltem Change

1 Ordering Information Removed leaded packages as per PCN notice.

The following table captures the changes from the July 2004 issue.

Page Iltem Change

12, 34, 40 | (1) Pin Description - Signal XTALI « Clarified initialization input clock requirement in
(2) 2.9.3 "DPLL Bypass Mode* DPLL Bypass mode.
(3) 3.0 “Oscillator Requirements*”

18 2.1.4 “Improved Input Jitter Tolerance with « Added a new section to describe the improved
Frame Boundary Determinator* input jitter tolerance with the frame boundary

determinator.

47 Table 16 - “Control Register (CR) Bits" - bits | « Renamed bit 15 from Unused to FBDMODE and

“FBDMODE" and “FBDEN* added description to clarify the frame boundary

determinator operation.
» Clarified FBDEN description.
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Figure 2 - 24 mm x 24 mm LQFP (JEDEC MS-026) Pinout Diagram
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PINOUT DIAGRAM: (as viewed through top of package)

Al corner identified by metallized marking, mould indent, ink dot or right-angled corner

\ 1 2 3 4 5 6 7 8 9 10 1 12
A ODE FPo2 FPoO [ ICONN IC1 ICo XTALi | XTALo ™1 CKi TDi TCK
1
B CKo2 CKol FPol CKo0 IC3 Ic2 CLK VDD_ SG1 FPi TRST T™S
BYPS | APLL
(o} STo2 STol | STOHZ | REF NC NC IC4 NC2 NC1 ™2 TDo STil5
0
D STo3 STo0 | STOHZ | VSS VDD VDD VDD VSS_ VSS STi8 | RESET | STil4
1 APLL
E STo5 STo4 | STOHZ | STOHZ [ VSS VSS VSs VSs VDD STi9 STi13 STi12
3 2
F STo6 STo7 | STOHZ | VDD VSS VSs VSs VSs VDD STi7 STi10 STill
4
G STOHZ | STOHZ [ STOHZ | VDD VSss Vss Vss VSs STi1 STi6 STi5 STi4
6 7 5
H STo9 STol0 STo8 VDD VSS Vss VSs VSs STi0 DS STi2 STi3
J SToll [ STOHZ | STOHZ | VSS D2 VDD VDD VDD Al10 A9 A8 All
1 8
K STOHZ | STOHZ | STol5 | STOHZ D1 D5 cs D10 D11 A5 A4 A7
9 15 13
L STOHZ | STol2 | STol3 D3 D15 D4 D7 D12 D14 A2 A3 A6
10
M STol4 | STOHZ | STOHZ DO DTA D6 D8 D9 D13 A0 Al RIW
12 14

Figure 3-13 mm x 13 mm 144 Ball LBGA Pinout Diagram
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Pin Description

LQFP Pin LBGA Ball Name Description
Number Number
10, 23, 33, D5, D6, D7 Vpp Power Supply for the device: +3.3V
43, 48, 58, E9
68, 78, 92, F4, F9

102, 113, G4

127, 136, H4

146, 156 J6, J7, J8

9, 18, 21, D4, D9 Vs (GND) Ground.
32, 38,47, | E5, E6, E7, E8
57,67,77, | F5,F6,F7,F8

91, 101, G5, G6, G7,

112, 126, G8

135, 145, | H5, H6, H7, H8

155 Ja

3 B12 T™MS Test Mode Select (3.3 V Tolerant Input with internal
pull-up): JTAG signal that controls the state transitions of the
TAP controller. This pin is pulled high by an internal pull-up
resistor when it is not driven.

4 Al2 TCK Test Clock (5 V Tolerant Input): Provides the clock to the
JTAG test logic.

5 B11 TRST Test Reset (3.3 V Tolerant Input with internal pull-up):
Asynchronously initializes the JTAG TAP controller by putting it
in the Test-Logic-Reset state. This pin should be pulsed low
during power-up to ensure that the device is in the normal
functional mode. When JTAG is not being used, this pin should
be pulled low during normal operation.

6 All TDi Test Serial Data In (3.3 V Tolerant Input with internal
pull-up): JTAG serial test instructions and data are shifted in
on this pin. This pin is pulled high by an internal pull-up resistor
when it is not driven.

7 B10 FPi ST-BUS Frame Pulse Input (5 V Tolerant Input): This pin
accepts the frame pulse which stays low for 61 ns, 122 ns or
244 ns at the frame boundary. The frame pulse associating
with the highest input data rate has to be applied to this pin.
The frame pulse frequency is 8 kHz. The device also accepts
positive frame pulse if the FPINP bit is high in the Internal
Mode Selection register.

8 Al0 CKi ST-BUS Clock Input (5 V Tolerant Input): This pin accepts a

4.096 MHz, 8.192 MHz or 16.384 MHz clock. The input clock
frequency has to be equal to or greater than twice of the
highest input data rate. The clock falling edge defines the input
frame boundary. The device also allows the clock rising edge to
define the frame boundary by programming the CKINP bit in
the Internal Mode Selection register.
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Pin Description (continued)

LQFP Pin
Number

LBGA Ball
Number

Name

Description

11

B9

SG1

APLL Test Control (3.3 V Input with internal pull-down): For
normal operation, this input MUST be low.

12

A9

T™M1

APLL Test Pin 1: For normal operation, this input MUST be
low.

13

C10

T™M2

APLL Test Pin 2: For normal operation, this input MUST be
low.

14, 15

C9, C8

NC1, NC2

No Connection: These pins MUST be left unconnected.

16

D8

Vss_APLL

Ground for the APLL Circuit.

17

B8

Vbb_APLL

Power Supply for the on-chip Analog Phase Lock Loop
(APLL) Circuit: +3.3V

19

A8

XTALo

Oscillator Clock Output (3.3 V Output). This pin is connected
to a 20 MHz crystal (see Figure 30 on page 40), or it is left
unconnected if a clock oscillator is connected to the XTALi pin
(see Figure 31 on page 41). If the device is to be used in DPLL
Bypass mode only, the crystal or clock oscillator can be
omitted, in which case this pin must be left unconnected.

20

A7

XTALI

Oscillator Clock Input (3.3 V Input). This pin is connected to
a 20 MHz crystal (see Figure 30 on page 40), or it is connected
to a clock oscillator (see Figure 31 on page 41).

If the device is to be used in DPLL Bypass mode only, the
crystal or clock oscillator can be omitted, but this pin should still
get a valid clock signal so that the device can be initialized. The
easiest way is to tie the CKi clock to this pin.

22

B7

CLKBYPS

Test Clock Input: For device testing only, in normal operation,
this input MUST be low.

24 - 28

A6, A5, B6,
B5, C7

ICO-4

Internal connection (3.3 V Tolerant Inputs with internal
pull-down): In normal mode, these pins must be low.

30

C4

REF

Reference Input (5 V Tolerant Input): This pin accepts an

8 kHz, 1.544 MHz or 2.048 MHz timing reference. It is used as
one of the references for the DPLL in the Master mode. This
pin is ignored in the DPLL Bypass Mode.

When this pin is not in use, it is required to be driven high or
low by connecting it to Vdd or ground through an external
pull-up resistor or external pull-down resistor.

31

A4

ICONN1

Internal Connection: In normal mode, this pin must be low.

34

A3

FPoO

ST-BUS Frame Pulse Output 0 (5 V Tolerance Three-state
Output): ST-BUS frame pulse output which stays low for

244 ns or 122 ns at the output frame boundary. Its frequency is
8 KHz. The polarity of this signal can be changed using the
Internal Mode Selection register.

12
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Pin Description (continued)

LQFP Pin
Number

LBGA Ball
Number

Name

Description

35

B4

CKoO

ST-BUS Clock Output 0 (5 V Tolerant Three-state Output):
A 4.094 MHz or 8.192 MHz clock output. The clock falling edge
defines the output frame boundary. The polarity of this signal
can be changed using the Internal Mode Selection register.

36

B3

FPol

ST-BUS Frame Pulse Output 1 (5 V Tolerant Three-state
Output): ST-BUS frame pulse output which stays low for 61 ns
or 122 ns at the output frame boundary. Its frequency is 8 KHz.
The polarity of this signal can be changed using the Internal
Mode Selection register.

37

B2

CKol

ST-BUS Clock Output 1 (5 V Tolerant Three-state Output):
A 16.384 MHz or 8.192 MHz clock output. The clock falling
edge defines the output frame boundary. The polarity of this
signal can be changed using the Internal Mode Selection
register.

44

A2

FPo2

ST-BUS Frame Pulse Output 2 (5 V Tolerant High Speed
Three-state Output): ST-BUS frame pulse output which stays
low for 30 ns or 61 ns at the frame boundary. Its frequency is
8 KHz. The polarity of this signal can be changed using the
Internal Mode Selection register.

45

Bl

CKo2

ST-BUS Clock Output 2 (5 V Tolerant High Speed
Three-state Output): A 32.768 MHz or 16.384 MHz clock
output. The clock falling edge defines the output frame
boundary. The polarity of this signal can be changed using the
Internal Mode Selection register.

46

Al

ODE

Output Drive Enable (5 V Tolerant Input): This is the
asynchronously output enable control for the SToO - 15 and the
output driven high control for the STOHZ 0 - 15 serial outputs.
When it is high, the SToO - 15 and STOHZ O - 15 are enabled.
When it is low, the SToO - 15 are in the high impedance state
and the STOHZ 0 - 15 are driven high.

49 - 52
59 - 62
69 -72
83 - 86

D2,C2,C1, D1
E2, E1, F1, F2
H3, H1, H2, J1
L2, L3, M1, K3

SToO0 - 3

STo4 -7
STo8 - 11
STol2 - 15

Serial Output Streams 0to 15 (5 V Tolerant Three-state
Outputs): The data rate of these output streams can be
selected independently using the stream control output
registers. In the 2.048 Mbps mode, these pins have serial TDM
data streams at 2.048 Mbps with 32 channels per stream. In
the 4.096 Mbps mode, these pins have serial TDM data
streams at 4.096 Mbps with 64 channels per stream. In the
8.192 Mbps mode, these pins have serial TDM data streams at
8.192 Mbps with 128 channels per stream.
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Pin Description (continued)

LQFP Pin LBGA Ball Name Descriotion
Number Number P
53 -56 C3,D3,E4,E3 | STOHZO0-3 | Serial Output Streams High Impedance Control 0to 15(5V
63 - 66 F3, G3, G1, STOHZ 4 -7 | Tolerant Three-state Outputs): These pins are used to enable
73-76 G2 STOHZ 8 - 11 (or disable) external three-state buffers. When an output
87-90 J3 KL L1 J2 | STOHZ 12 -15 channel is in the high impedance state, the STOHZ drives high
) P ) for the duration of the corresponding output channel. When the
M2, K4, M3, STo channel is active, the STOHZ drives low for the duration of
K2 the corresponding output channel.
93 -96 M4, K5, J5, L4 DO - D3 Data Bus 0- 15 (5 V Tolerant 1/0Os): These pins form the 16-bit
97 - 100 L6, K6, M6, L7 D4 - D7 data bus of the microprocessor port.
103 - 106 M7, M8, K8, D8 - D11
107 - 110 K9 D12 - D15
L8, M9, L9, L5

111 M5 DTA Data Transfer Acknowledgment (5 V Tolerant Three-state
Output): This active low output indicates that a data bus
transfer is complete. A pull-up resistor is required to hold this
pin at HIGH level.

114 K7 cs Chip Select (5 V Tolerant Input): Active low input used by the
microprocessor to enable the microprocessor port access.

115 M12 RIW Read/Write (5 V Tolerant Input): This input controls the
direction of the data bus lines (D0-D15) during a
MICroprocessor access.

116 H10 DS Data Strobe (5 V Tolerant Input): This active low input works
in conjunction with CS to enable the microprocessor port read
and write operations.

117, 118 M10, M11 A0 - Al Address 0 - 11 (5 V Tolerant Inputs): These pins form the
123 - 125 L10, L11, K11 A2 - Ad 12-bit address bus to the internal memories and registers.
128 - 130 K10, L12, K12 A5 - A7
131-134 J11, J10, J9, A8 - All
J12

137 - 139 H9, G9, H11 STiO -2 Serial Input Streams 0to 15 (5 V Tolerant Inputs): The data
140 - 142 | H12, G12, G11 STi3-5 rate of these input streams can be selected independently
143. 144 G10. F10 STi6 - 7 using the stream input control registers. In the 2.048 Mbps

' ' . mode, these pins accept serial TDM data streams at
147-149 | D10, E10, F11 | STB-10 | 5 548 Mbps with 32 channels per stream. In the 4.096 Mbps
150 - 152 F12,E12, E1l STill- 13 mode, these pins accept serial TDM data streams at
153, 154 D12, C12 STil4 - 15 4.096 Mbps with 64 channels per stream. In the 8.192 Mbps

mode, these pins accept serial TDM data streams at

8.192 Mbps with 128 channels per stream.

Unused serial input pins are required to connect to either Vdd
or ground, through an external pull-up resistor or external
pull-down resistor.
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Pin Description (continued)

LQFP Pin

LBGA Ball

Number Number Name Description
157 D11 RESET Device Reset (5 V Tolerant Input): This input (active LOW)
puts the device in its reset state that disables the SToO - 15
drivers and drives the STOHZ 0 - 15 outputs to high. It also
clears the device registers and internal counters. To ensure
proper reset action, the reset pin must be low for longer than
1 ms. Upon releasing the reset signal to the device, the first
microprocessor access can take place after 600 us due to the
time required to stabilize the APLL and crystal oscillator blocks
from the power down state.
158 c1 TDo Test Serial Data Out (3 V Tolerant Three-state Output):
JTAG serial data is output on this pin on the falling edge of
TCK. This pin is held in high impedance state when JTAG is not
enabled.
1, 2,29, C5, C6 NC No Connection Pins. These pins are not connected to the
39 - 42, device internally.
79 - 82,
119 - 122,
159, 160
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1.0 Device Overview

The device uses the ST-BUS input frame pulse and the ST-BUS input clock to define the input frame boundary and
timing for the ST-BUS input streams with various data rates (2.048 Mbps, 4.096 Mbps and/or 8.192 Mbps). The
output frame boundary is defined by the output frame pulses and the output clock timing for the ST-BUS output
streams with various data rates (2.048 Mbps, 4.096 Mbps and/or 8.192 Mbps).

By using Zarlink’s message mode capability, microprocessor data can be broadcast to the data output streams on a
per channel basis. This feature is useful for transferring control and status information for external circuits or other
ST-BUS devices.

The on-chip DPLL can be operated in one of three modes: Master, Freerun or Bypass. In Master mode, the DPLL
can be used as a system'’s timing source to provide ST-BUS clocks and frame pulses which are synchronized to the
network. In Freerun mode, the DPLL can be used to provide system ST-BUS timing which is independent of the
network. In Bypass mode, the DPLL is completely bypassed and the device operates entirely from system timing
provided by the input ST-BUS clock and frame pulse. An external 20.000 MHz crystal or clock oscillator is required
in Master and Freerun modes. The DPLL intrinsic jitter is 6.25 ns peak to peak.

In Master mode, the DPLL is synchronized to either the REF input or to an internal 8 kHz signal derived from the
input ST-BUS clock and frame pulse. The REF input accepts an 8 kHz, 1.544 MHz or 2.048 MHz network timing
reference signal. The DPLL also provides reference monitor and jitter attenuation functions. The DPLL output is an
internal high-speed clock from which output ST-BUS clock and frame pulses are generated.

A non-multiplexed microprocessor port allows users to program the device with various operating modes and
switching configurations. Users can use the microprocessor port to perform register read/write, connection memory
read/write and data memory read operations. The microprocessor port has a 12-bit address bus, a 16-bit data bus
and four control signals.

The device also supports the mandatory requirements of the IEEE-1149.1 (JTAG) standard via the test port.

2.0 Functional Description

A functional block diagram of the ZL50011 is shown in Figure 1 on page 1.

2.1 ST-BUS Input Data Rate and Input Timing

The device has 16 ST-BUS serial data inputs. Any of the 16 inputs can be programmed to accept different data
rates, namely, 2.048 Mbps, 4.096 Mbps or 8.192 Mbps.

2.1.1 ST-BUS Input Operation Mode

Any ST-BUS input can be programmed to accept the 2.048 Mbps, 4.096 Mbps or 8.192 Mbps data using Bit 0 to 2
in the stream input control registers, SICRO to SICR15 as shown in Table 24 on page 54 and Table 25 on page 56.

The maximum number of input channels is 512 channels. External pull-up or pull-down resistors are required for
any unused ST-BUS inputs.

2.1.2 Frame Pulse Input and Clock Input timing

The frame pulse input FPi accepts the frame pulse used for the highest input data rate. The frame pulse is an
8 kHz input signal which stays low for 244 ns, 122 ns or 61 ns for the input data rate of 2.048 Mbps, 4.096 Mbps or
8.192 Mbps respectively. The frequency of CKi must be twice the highest data rate. For example, if users present
the ZL50011 with 2.048 Mbps and 8.192 Mbps input data, the device should be programmed to accept the input
clock of 16.384 MHz and the frame pulse which stays low for 61 ns.
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Users have to program the CKIN2 - 0 bits in the Control Register (CR), for the width of the frame pulse low cycle

and the frequency of the input clock. See Table 1 for the programming of the CKINO, CKIN1 and CKIN2 bits in the
Control Register.

CKIN2 - 0 bits FPi Low Cycle CKi Highest Input Data Rate
000 61 ns 16.384 MHz 8.192 Mbps
001 122 ns 8.192 MHz 4.096 Mbps
010 244 ns 4.096 MHz 2.048 Mbps
011 - 111 Reserved

Table 1 - FPi and CKi Input Programming

The device also accepts positive or negative input frame pulse and ST-BUS input clock formats via the
programming of the FPINP and CKINP bits in the Internal Mode Selection (IMS) register. By default, the device
accepts the negative input clock format.

Figure 4, Figure 5 and Figure 6 describe the usage of CKINZ2 - 0, FPINP and CKINP in the Internal Mode Selection
(IMS) register:

FPi
(8kHz)
FPINP =0

I
__ I
FPi I
FPINP = 1 |
— |

CKi -

(4.096MHz)|_|uu|_||_||_||_|L||_||_||_||_|
CKINP =0 |
(4.096 MHz)

_ I
CKINP =1 ~e—— Input Frame Boundary

}

I
Input Frame Boundary — !

Figure 4 - Input Timing when (CKIN2 to CKINO bits = 010) in the Control Register

S
FPINP =0

v
yil

FPi
FPINP =1 H o |
| I
SRnnnnnnnninhnhess i
(8.192 MHz) .
CKINP =0 ! !

| |
ek ([T UUUUUUUTUUUUUUUUUUY  ~ UUUUUUuuuuuuuy
(8.192 MHz) |

|
CKINP =1 ~—— Input Frame Boundary Input Frame Boundary — 1

Figure 5 - Input Timing when (CKIN2 to CKINO bits = 001) in the Control Register

FPi -
FPINP =0 I

a

FPINP = 1

CKi !
(16.384 MHz)
CKINP=0

CKi — - —
(16.384 MHz) l | “
CKINP =1 |
, -«§—— Input Frame Boundary

Input Frame Boundary — :

Figure 6 - Input Timing when (CKIN2 to CKINO bits = 000) in the Control Register
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2.1.3 ST-BUS Input Timing

When the negative input frame pulse and negative input clock formats are used, the input frame boundary is
defined by the falling edge of the CKi input clock while the FPi is low. When the input data rate is 2.048 Mbps,
4.096 Mbps or 8.192 Mbps, there are 32, 64 or 128 channels per every ST-BUS frame respectively. Figure 7 shows
the details:

== . S .
(BkH2) L] L[
e ipiginigizinigiginipginiminigininingininin
(4.096 MHz)

i N i
(8.192 MHz) .

FPi - "(‘"“"7/ 7+ I
CKi o
(16.384 MHz)

Channel 0 Channel 31
STi T
3 2 7
(2.048 Mbps) ° r e | s [ | EEE
| |
| |
| Channel 0 Channel 63 |
STi T
6 5 4 7
wossunpy |07 |efsf[efafefufof  fels[afafafa]of7]
| |
| |
| |
| Channel 0 Channel 1 Channel 126 Channel 127 |
STi T
6|5|4(3|2(1|0 716
easammpsy  2[2[2[0[7]e]s|¢[a[z[x]o]7[e]s[s|a2[+[o]  o[s|s]a]2[s[o[7]e[s[+]z]2]x]o[7[¢]
I I
Input Frame Boundary Input Frame Boundary

Figure 7 - ST-BUS Input Timing for Various Input Data Rates

2.1.4 Improved Input Jitter Tolerance with Frame Boundary Determinator

The ZL50011 has a Frame Boundary Determinator (FBD) allowing substantial increase of the CKi input clock jitter
tolerance. The FBD circuit is enabled by setting the Control Register bits FBDEN and FBDMODE to HIGH. By
default the FBD is disabled. Both the FBDEN and FBDMODE bits should be set HIGH during normal operation. The
device can have 20 ns of input clock jitter tolerance (on CKi and FPi) when the FBD is fully enabled.

This jitter tolerance is related to the proper operation of the switch, and describes the amount of jitter that can be
accepted on the CKi and FPi inputs. Do not confuse this with the DPLL jitter tolerance (Section 2.11.2) which
describes the ability of the integrated DPLL to lock to an input reference (REF).

18

Zarlink Semiconductor Inc.



ZL50011 Data Sheet

2.2 ST-BUS Output Data Rate and Output Timing

The device has 16 ST-BUS serial data outputs. Any of the 16 outputs can be programmed to deliver different data
rates at 2.048 Mbps, 4.096 Mbps or 8.192 Mbps.

2.2.1 ST-BUS Output Operation Mode
Any ST-BUS output can be programmed to deliver the data at 2.048 Mbps, 4.096 Mbps or 8.192 Mbps mode using

Bit 0 to 2 in the Stream Output Control Register, SOCRO0 to SOCR15 as shown in Table 28 on page 60 and Table 29
on page 61.

2.2.2 Frame Pulse Output and Clock Output Timing

The device offers 3 frame pulse outputs, FPo0, FPol and FPo2. All output frame pulses are 8 kHz output signals.
By default, the output frame boundary is defined by the falling edge of the CKo0, CKol or CKo2 output clocks while
the FPo0, FPol or FP0o2 output frame pulse goes low respectively.

In addition to the default settings, users can also select different output frame pulse low cycles and output clock
frequencies by programming the CKFPO, CKFP1 and CKFP2 bits in the Control Register. See Table 2, Table 3 and
Table 4 for the bit usage in the Control Register:

CKEPO FPo0 CKo0
Low Cycle
0 244 ns 4.096 MHz
1 122 ns 8.192 MHz

Table 2 - FPo0 and CKoO Output Programming

CKFP1 FPo1l CKol
0 61 ns 16.384 MHz
1 122 ns 8.192 MHz

Table 3 - FPol1 and CKol Output Programming

CKFP2 FPo2 CKo2
0 30 ns 32.768 MHz
1 61 ns 16.384 MHz

Table 4 - FPo2 and CKo2 Output Programming

19

Zarlink Semiconductor Inc.



ZL50011 Data Sheet

The device also delivers positive or negative output frame pulse and ST-BUS output clock formats via the
programming of the FPOP, FP1P, FP2P, CKOP, CK1P and CK2P bits in the Internal Mode Selection (IMS) register.
By default, the device delivers the negative output frame pulse and negative output clock formats.

Figure 8 to Figure 13 describe the usage of the CKFPO, CKFP1, CKFP2, FPOP, FP1P, FP2P, CKOP, CK1P and
CK2P in the Control Register and Internal Mode Selection Register:

FPoO A
(8kHz) m
FPOP =0

L
|
|
FPoO T
FPOP =1 -—-- ’:_L
(4.096 MHz)
|

CKOP=0 |
(4.096 MHz)
CKoP=1 ‘ .
Figure 8 - FPo0 and CKoO Output Timing when the CKFPO Bit =0

FPoO | il |
FPOP=00 L Ler
=

FPoO
FPOP =1 m - !
| |
SERnnnpnnnnpnnhnhnin s nninipnnnninnnn
(8.192 MHz) -
CKOP =0 : :
CKo0 T
(8.192 MHz) , ,
CKOP =1

Figure 9 - FPo0 and CKoO Output Timing when the CKFPO Bit =1

FPo1
FP1P =0

FPo1
FP1P =1

CKol -
(16.384 MHz) ”H“”HUHH”HH”H“HH”HH”H“H“”H”UH“”H
CK1P=0 | |

CKo1l - - -
(16.384 MHz) ’
CKlP=1 [ [
Figure 10 - FPol and CKo1l Output Timing when the CKFP1 Bit =0

i
i

=

FPo1l —— '
FP1P=OO L Ler
[T

FPol
FP1P =1 m S
| |
SERnnnnnnnpnnnhnn s nnnnipnnnnnnns
(8.192 MHz) -
CK1P=0 : :
CKol T
(8.192 MHz) ; ;
CK1P=1

Figure 11 - FPol and CKol Output Timing when the CKFP1 Bit =1
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FPo2
FP2P =0

FPo2

FP2P =1
CKo2
(32.768 MHz)
CK2P =0
CKo2
(32.768 MHz)
CK2P =1

FPo2
FP2P =0

FPo2
FP2P =1

CKo2
(16.384MHz)
CK2P =0
CKo2
(16.384 MHz)
CK2P =1

==

Figure 13 - FPo2 and CKo2 Output Timing when the CKFP2 Bit = 1
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2.2.3 ST-BUS Output Timing

By default, the output frame boundary is defined by the falling edge of the CKo0, CKol or CKo2 output clock while
the FPoO, FPol or FP02 output frame pulse goes low respectively. When the output data rates are 2.048 Mbps,
4.096 Mbps and 8.192 Mbps, there are 32, 64 or 128 output channels per every ST-BUS frame respectively. Figure
14 describes the details.

FPoO 1 -t 1
(8kHz) |_|_| I_n_l_
CKo -
woosnny LU UL UL

1
1
1
FPoO or FPo1 I.:.l -T-= I.:J_
szt [ULTUUUTUUUTUIUU LTI - - AU
(8.192 MHz) - -

FPo1l or FPo2 l:J

1
1
1
L
CKo1l or CKo2 - -
(16.384 MHz)

FPo2 H """

|

1

O :
w58 IR (AT

N oL 7 |

1 1

1 1

1 = = 1

1 — - 1

(e N 1

Ve \ 1

1

/ L \ !

\ 1

N y .

(AN _ 1

~ 1

: ~—_ _ - 1

1 Channel 0 Channel 31 |
(2.048 Mbr sto) 0 ! 6 | ° 4 | 8 | 2 | ! 0 !

1 1

1 1

1 Channel 0 Channel 63 1
(4.096 MbS[;rSO) 1 0 7 6 5 4 3 2 1 0 | | 6 | 5 | 4 3 2 1 0 7 |

1 1

1 1

1 1

1 Channel 0 Channel 1 Channel 126 Channel 127

STo
(8.192 Mbps)

=
o

5432107|6|

321076543210|765432 O| 6|5|4|3|2|1|0|7

- 7

Output Frame Boundary Output Frame Boundary

Figure 14 - ST-BUS Output Timing for Various Output Data Rates
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2.3 Serial Data Input Delay and Serial Data Output Offset

Various registers are provided to adjust the input and output delays for every input and every output data stream.
The input and output channel delay can vary from 0 to 31, 0 to 63 and 0 to 127 channel(s) for the 2.048 Mbps,
4.096 Mbps and 8.192 Mbps modes respectively.

The input and output bit delay can vary from O to 7 bits. The fractional input bit delay can vary from 1/4, 1/2, 3/4 to
4/4 bit. The fractional output bit advancement can vary from 0, 1/4, 1/2 to 3/4 bit.

2.3.1 Input Channel Delay Programming

This feature allows each input stream to have a different input frame boundary with respect to the input frame
boundary defined by the FPi and CKi. By default, all input streams have channel delay of zero such that ChO is the
first channel that appears after the input frame boundary (see Figure 15).

The input channel delay programming is enabled by setting Bit 3 to 9 in the Stream Input Delay Register (SIDR).
The input channel delay can vary from 0 to 31, 0 to 63 and 0 to 127 for the 2.048 Mbps, 4.096 Mbps and
8.192 Mbps modes respectively.

FPi LU _____ LI

Cho Ch1l Last Channel -1 Last Channel !
STiX
5(4|3(2|1|0 716
Channe Delay -0 3\2|1\° r[ofslefefel<[of[e[s]e[e[2lele] e[s[s]s[z[x]e] Je[s]e]3[2[1]o[ ]
(Default) I
|<— Delay = 1—>‘ I
I Last Channel ChoO Last Channel -2 Last Channel -1 |
STiX
6(5|4|3[|2|1(0 7(6
cnannetpetay =1 2[2[2[o[7[e[s[e[2[2[elo] [e[s[e[a[z[e]o] els[+]2]z[x]o]]e]s[+]2]2[2]o] [

|

lq—— Delay=2 — ' |
|

! Last Channel -1 Last Channel , Cho Last Channel -2

2[1]o[7]6|s|4[s[2[1]o] | 7]6]5]2]a]2]1]o]7]g]

|
Note: X=0to 15 /dte: Last Channel = 31, 63, 127 for 2.048 Mbps, 4.096 Mbps and 8.192 Mbps mode respectively

STiX
Channel Delay = 2 3|2|1‘0 7‘6‘5‘4‘3|2|1‘0|7‘6‘5‘4‘3
I

Input Frame Boundary

Figure 15 - Input Channel Delay Timing Diagram

2.3.2 Input Bit Delay Programming

In addition to the input channel delay programming, the input bit delay programming feature provides users with
more flexibility when designing the switch matrices at high-speed, in which the delay lines are easily created on
PCM highways which are connected to the switch matrix cards.

By default, all input streams have zero bit delay such that Bit 7 is the first bit that appears after the input frame
boundary, see Figure 16. The input delay is enabled by Bit 0 to 2 in the Stream Input Delay Registers (SIDR). The
input bit delay can vary from 0 to 7 bits.
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2.3.3 Fractional Input Bit Delay Programming

In addition to the input bit delay feature, the device allows users to change the sampling point of the input bit. By
default, the sampling point is at 3/4 bit. Users can change the sampling point to 1/4, 1/2, 3/4 or 4/4 bit position by
programming Bit 3 and 4 of the Stream Input Control Registers (SICR).

FPi ||
Last Channel Cho Chl
STiX
Bit Delay - 8 3‘2]1‘0 7‘6‘5|4‘3‘2‘1‘0|7‘6‘5‘4|
(Default) .
> < Bit Delay = 1
Last Channel | Cho Chi
STiX
Bit Delay = 1 4|3 2‘107‘6’5|4‘3’2‘1’0|7‘6|5|

Note: X=0to 15

/

Input Frame Boundary
Note: Last Channel = 31, 63, 127 for 2.048 Mbps, 4.096 Mbps and 8.192 Mbps mode respectively

Figure 16 - Input Bit Delay Timing Diagram

2.3.4 Output Channel Delay Programming

This feature allows each output stream to have a different output frame boundary with respect to the output frame
boundary defined by the output frame pulse (FPo0, FPol and FP02) and the output clock (CKoO, CKol or CKo2).
By default, all output streams have zero channel delay such that Ch 0 is the first channel that appears after the
output frame boundary as shown in Figure 17. Different output channel delay can be set by programming Bit 5 to 11
in the Stream Output Offset Registers (SOOR). The output channel delay can vary from 0 to 31, 0 to 63 and 0 to
127 for the 2.048 Mbps, 4.096 Mbps and 8.192 Mbps modes respectively.

2

4‘3

Channel Delay = 1

3’2’1|o 7|6‘5
|
le————————— pDelay=2 ————

' Last Channel -1 Last Channel Cho

6|5|4‘3‘2‘1‘0|7‘6

3

FPo 1] HEE
I I
! Cho Ch1 Last Channel -1 Last Channel
STEX32107654321076543210 6|5(4(3|2[|1(0|7|6(5|4|3|2|1|0|7|6
Channel Delay =0 o
(Default) I I
4— Delay =1 —> |
| Last Channel : Cho Last Channel -2 Last Channel -1 |
SToX 1|0 7‘6|5‘4‘3‘2‘1|0|

5|4

2‘1‘0 7‘6‘

Last Channel -2

SToX

Channel Delay =2 3

s

5|4

[ oL BT FREEL TIRlL LT

Output Frame Boundary

Note: X=0to NSote:L7,€h'annel =31, 63, 127 for 2.048 Mbps, 4.096 Mbps and 8.192 Mbps mode respectively

Figure 17 - Output Channel Delay Timing Diagram
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2.3.5 Output Bit Delay Programming

This feature is used to delay the output data bit of individual output streams with respect to the output frame
boundary. Each output stream can have its own bit delay value.

By default, all output streams have zero bit delay such that Bit 7 is the first bit that appears after the output frame
boundary (see Figure 18 on page 25). Different output bit delay can be set by programming Bit 2 to 4 in the Stream
Output Offset Registers. The output bit delay can vary from 0 to 7 bits.

FPo I

Last Channel Cho Chl

SToX
Bit Delay =0 3‘2‘1 0 7‘6‘5|4‘3‘2‘1‘0|7‘6‘5‘4|
(Default) |
> |< Bit Delay = 1
Last Channel ! Cho Chl
SToX
Bit Delay =1 4 | 3 ‘ 2 | !

S
-
o
o |
N
o]
N
N
o
N
o |
o

Note: X =0to 15 /

Output Frame Boundary

Note: Last Channel = 31, 63, 127 for 2.048 Mbps, 4.096 Mbps and 8.192 Mbps mode respectively

Figure 18 - Output Bit Delay Timing Diagram

2.3.6 Fractional Output Bit Advancement Programming

In addition to the output bit delay, the device is also capable of performing fractional output bit advancement. This
feature offers a better resolution for the output bit delay adjustment. The fractional output bit advancement is useful
in compensating for various parasitic loadings on the serial data output pins.

By default, all output streams have zero fractional bit advancement such that Bit 7 is the first bit that appears after
the output frame boundary as shown in Figure 19. The fractional output bit advancement is enabled by Bit 0 to 1 in
the Stream Output Offset Registers. The fractional bit advancement can vary from 0, 1/4, 1/2 or 3/4 bit.

FPo !
T
|
|
_____ Last Channel Cho
SToY . . . .
Fractional Bit Adv.=0 Bit1 ‘ Bit 0 Bit 7 ‘ Bit 6 ‘
(Default)
|
|
Fractional Bit Advancement = 1/4 bit —», -
Last Channel ! : Cho
SToY -~ ] _ | : . R
Fractional Bit Adv. = 1/4 bit Bit 1 Bit 0 , Bit7 Bit 6 o

Note: Y =0to 15

Output Frame Boundary
Note: Last Channel = 31, 63, 127 for 2.048 Mbps, 4.096 Mbps and 8.192 Mbps mode respectively

Figure 19 - Fractional Output Bit Advancement Timing Diagram
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2.3.7 External High Impedance Control, STOHZ 0 to 15

The STOHZ 0 to 15 outputs are provided to control the external tristate ST-BUS drivers for per-channel high
impedance operations. The STOHZ outputs are sent out in 32, 64 or 128 timeslots corresponding to the output
channels for 2.048 Mbps, 4.096 Mbps and 8.192 Mbps output streams respectively. Each control timeslot lasts for
one channel time.

When the ODE pin is high, the STOHZ 0 - 15 are enabled. When the ODE pin or the RESET pin is low, the STOHZ
0 - 15 are driven high. STOHZ outputs are also driven high if their corresponding ST-BUS outputs are not in use.

Figure 20 gives an example when channel 2 of a given ST-BUS output is programmed in the high impedance state,
the corresponding STOHZ pin drives high for one channel time at the channel 2 timeslot.

By default, the output timing of the STOHZ signals follow the same timing as their corresponding STo signals
including any user-programmed output channel and bit delay and fractional bit advancement. In addition, the device
allows users to advance the STOHZ signals from their default positions to a maximum of four 15.2 ns steps (or four
1/4 bit steps) using Bit 3 to 5 of the Stream Output Control Register (SOCR). Bit 6 in the Stream Output Control
Register selects the step resolution as 15.2 ns or 1/4 data bit. The additional advancement feature allows the
STOHZ signals to better match the high impedance timing required by the external ST-BUS drivers.

When the device is in DPLL Master mode (or Freerun mode) and the additional STOHZ advancement is set to zero,
there is no phase difference between the SToO - 15 and the STOHZ 0 to 15. When the device is in DPLL Master
mode (or Freerun mode) and the additional STOHZ advance is not zero, the phase correction of 6.25 ns could
happen between the SToO - 15 and STOHZ 0 to 15 because these outputs are clocked by various internal clock
edges and the DPLL output has the intrinsic jitter of 6.25 ns.

When the device is in the DPLL Bypass Mode, there is no phase correction between the STo0 -15 of the STOHZ 0
- 15 regardless whether the additional STOHZ advancement is enabled or disabled.

FPo m ————— Ir

SToY Last Ch I| Cho ’ Ch1l Ch2 | Ch3 | |Last Ch -2‘ Last Ch-1| Last Ch | Cho

STOHZ Y
(Default = No Adv.)

—>; :GTOHZ Advancement (Programmable in 4 steps of 15.2 ns or 1/4 bit)
STOHZ Y

(With Adv.) : S

Note: Y = 0 to 15 / .

Output Frame Boundary
Note: Last Channel = 31, 63, 127 for 2.048 Mbps, 4.096 Mbps and 8.192 Mbps mode respectively

— - i

Figure 20 - Example: External High Impedance Control Timing
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2.4 Data Delay Through The Switching Paths

To maintain the channel integrity in the constant delay mode, the usage of the input channel delay and output
channel delay modes affect the data delay through various switching paths due to additional data buffers. The
usage of these data buffers is enabled by the input and output channel delay bits (STIN#CD6-0 and STO#CD6-0) in
the Stream Input Delay and Stream Output Offset Registers. However, the input and output bit delay or the input
and output fractional bit offset have no impact on the overall data throughput delay.

In the following paragraphs, the data throughput delay (T) is expressed as a function of ST-BUS frames, input
channel number (m), output channel number (n), input channel delay (o) and output channel delay (). Table 5
describes the variable range for input streams and Table 6 describes the variable range for output streams. Table 7
summarizes the data throughput delay under various input channel and output channel delay conditions.

Inlg:ttaslt?r;[aem Ianuur:]Ez??rE)el Possible Input channel delay (a)
2 Mbps 0to 31 1t031
4 Mbps 0to 63 1to 63
8 Mbps 0to 127 1to 127

Table 5 - Variable Range for Input Streams

Output Stream Output Channel Possible Output channel
Data Rate Number (m) delay (B)
2 Mbps Oto 31 l1to31
4 Mbps 0 to 63 1to 63
8 Mbps 0to 127 1to 127

Table 6 - Variable Range for Output Streams

Input Channel Delay OFF
Output Channel Delay OFF

Input Channel Delay ON
Output Channel Delay OFF

Input Channel Delay OFF
Output Channel Delay ON

Input Channel Delay ON
Output Channel Delay ON

T = 2 frames + (n-m)

T =3 frames - a + (n-m)

T =2 frames + B + (n-m)

T=3frames - a + B + (n-m)

Table 7 - Data Throughput Delay
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By default, when the input channel delay and output channel delay are set to zero, the data throughput delay (T) is:
T = 2 frames + (m-n). Figure 21 shows the throughput delay when the input ChO is switched to the output ChO.

Frame Frame N Frame N+1 U Frame N+2 U Frame N+3 U Frame N+4 U Frame N+5 U

Serial Input Data X _Frame N Data X Frame N+1Data X Frame N+2 Data X Frame N+3 Data X Frame N+4 Data X Frame N+5 Data Y

(No Delay)

Serial Output Data X Frame N-2 Data X Frame N-1 Data Frame N Data X Frame N+1 Data X Frame N+2 Data X Frame N+3 Data
(No Delay) X X X X X X

Figure 21 - Data Throughput Delay when Input and Output Channel Delay are Disabled for Input
ChO Switched to Output ChO

When the input channel delay is enabled and the output channel delay is disabled, the data throughput delay is: T =
3 frames - a + (m-n). Figure 22 shows the data throughput delay when the input ChO is switched to the output ChO.

Frame U Frame N U Frame N+t U Frame N+2 U ramen+s U Frame n+4 U rramensts U

Serial Input Data
(@=1) Frame N Data X Frame N+1 Data X Frame N+2 Data X Frame N+3 Data X Frame N+4 Data_X Frame N+5 Data ¥
Input Channel Delay (from 1 to max# of channels, programmed by the STIN#CD6-0 bit)
; |
Serial Input Data
Frame N-1 Data Frame N Data Frame N+1 Data X Frame N+2 Data X Frame N+3 Data X Frame N+4 Data
ihas X X X X X X

N

~
—_ — 3 Frames - o + 0
-

3 Frames - 1 channel + 0 ~

Serial Output Data
(N[()) Delay) X_Frame N-3 Data X Frame N-2 Data X_Frame N-1 Data X_ Frame N Data X Frame N+1 Data X Frame N+2 Data X

Figure 22 - Data Throughput Delay when Input Channel Delay is Enabled and Output Channel
Delay is Disabled for Input ChO Switched to Output ChO

When the input channel delay is disabled and the output channel delay is enabled, the throughput delay is: T = 2
frames + B + (m-n). Figure 23 shows the data throughput delay when the input ChO is switched to the output ChO.

Frame 0 rame N U ramen+t U Framen+2 U ramen+s U Framen+s U Framen+s U

Serial Input
(No Delay) X__Frame N Data X Frame N+1 Data X Frame N+2 Data X Frame N+3 Data X Frame N+4 Data X Frame N+5 Data ¥

l 2Frames+1+0

Serial Output Data
®=1) k Frame N-2 Data X Frame N-1 Data Frame N Data X Frame N+1 Data X Frame N+2 Data X Frame N+3 Data )

\
AN

Output Channel Delay:(from 1 to max# of channels,
programmed by the STO#CD6-0 bit)

Serial Output Data
B>1)

X_Frame N-3 Data X Frame N-2 Data X _Frame N-1 Data X_Frame N Data X Frame N+1 Data_X Frame N+2 Data ¥

Figure 23 - Data Throughput Delay when Input Channel Delay is Disabled and Output Channel
Delay is Enabled for Input ChO Switch to Output ChO
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When the input channel delay and the output channel delay are enabled, the data throughput delay is: T = 3 frames
- o + B + (m-n). Figure 24 shows the data throughput delay when the input ChO is switched to the output ChO.

Frame Frame N u Frame N+1 U Frame N+2 u Frame N+3 U Frame N+4 u Frame N+5 U

Serial Input Data

(a — l) Frame N Data X Frame N+1 Data X Frame N+2 Data X Frame N+3 Data XFrame N+4 Data X Frame N+5 Data X

Input Channel Delay:(from 1 to max# of channels, programmed by the STIN#CD6-0 bit)

Serial Input Data
X|Frame N-1 Data Frame N Data Frame N+1 Data X Frame N+2 Data X Frame N+3 Data X Frame N+4 Data
(a>1) ‘F X X X X X

3Frames-o+1+0

—_

3Frames-1+1+0 ~

Serial Output Data

B=1) Frame N-1Data X Frame N Data X Frame N+1 Data X Frame N+2 Data X

\

P—» Output Channel Delay:(from 1 to max# of channels,
N programmed by the STO#CD6-0 bit)

~

—
— — — 4 __ _3Frames-a+p+0
~

Q)

X_Frame N-4 Data X Frame N-3 Data ¥ Frame N-2 Data X Frame N-1Data X Frame N Data ¥ Frame N+1 Data X

3 Frames-1+3+0

Serial Output Data
B>1)

Figure 24 - Data Throughput Delay when Input and Output Channel Delay are Enabled for Input
ChO0 Switched to Output ChO

2.5 Connection Memory Description

The connection memory is 12-bit wide. There are 512 memory locations to support the ST-BUS serial outputs
STo0-15. The address of each connection memory location corresponds to an output destination stream number
and an output channel number. See Table 32 on page 64 for the connection memory address map.

When Bit 0 of the connection memory is low, Bit 1 to 7 define the source (input) channel address and Bit 8 to 11
define the source (input) stream address. Once the source stream and channel addresses are programmed by the
microprocessor, the contents of the data memory at the selected address are switched to the mapped output
stream and channel. See Table 33 on page 65 for details on the memory bit assignment when Bit 0 of the
connection memory is low.

When Bit 0 of the connection memory is high, Bit 1 and 2 define the per-channel control modes of the output
streams, the per-channel high impedance output control, the per-channel message and the per-channel BER test
modes. In the message mode, the 8-bit message data located in Bit 3 to 10 of the connection memory will be
transferred directly to the mapped output stream. See Table 34 on page 65 for details on the memory bit
assignment when Bit O of the connection memory is high.

2.5.1 Connection Memory Block Programming

This feature allows fast initialization of the entire connection memory after power up. When block programming
mode is enabled, the content of Bit 1 to 3 in the Internal Mode Selection (IMS) Register will be loaded into Bit O to 2
of all the 512 connection memory locations. The other bit positions of the connection memory will be loaded
with zeros.
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Memory block programming procedure:

(Assumption: The MBPE and MBPS bits are both low at the start of the procedure)

* Program Bit 1 to 3 (BPDO to BPD2) in the IMS (Internal Mode Selection) register.

» Set the Memory Block Programming Enable (MBPE) bit in the Control Register to high to enable the block
programming mode.

» Set the Memory Block Programming Start (MBPS) bit to high in the IMS Register to start the block
programming. The BPDO to BPD2 bits will be loaded into Bit O to 2 of the connection memory. The other bit
positions of the connection memory will be loaded with zeros. The memory content after block programming
is shown in Table 8.

» It takes 50us for the connection memory to be loaded with the bit pattern defined by the BPDO to BPD?2 bits.

» After loading the bit pattern to the entire connection memory, the device will reset the MBPS bit to low,
indicating that the process has finished.

* Upon completion of the block programming, set the MBPE bit from high to low to disable the block
programming mode.

Note: Once the block programming is started, it can be terminated at any time prior to completion by setting the
MBPS bit or the MBPE bit to low. If the MBPE bit is used to terminate the block programming before completion,
users have to set the MBPS bit from high to low before enabling other device operation.

11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 0 BPD2 | BPD1 | BPDO

Table 8 - Connection Memory in Block Programming Mode

2.6 Bit Error Rate (BER) Test

The ZL50011 has one on-chip BER transmitter and one BER receiver. The transmitter can transmit onto a single
STo output stream only. The transmitter provides a BER sequence (21°-1 Pseudo Random Code) which can start
from any channel in the frame and lasts from one channel up to one frame time (125 us). The transmitter output
channel(s) are specified by programming the connection memory location(s) corresponding to the channel(s) of the
selected output stream: Bit 0 to 2 of the connection memory location(s) should be programmed to the BER test
mode (see Table 34 on page 65).

Multiple connection memory locations can be programmed for BER test such that the BER patterns can be
transmitted for several output channels which are consecutive. If the transmitting output channels are not
consecutive, the BER receiver will not compare the bit patterns correctly.

The number of output channels which the BER transmitter occupies also has to be the same as the number of
channels defined in the BER Length Register. The BER Length Register defines how many BER channels to be
monitored by the BER receiver.

Registers used for setting up the BER test are as follows:

» Control Register (CR) - The CBER bit is used to clear the bit error counter and the BER Count Register
(BCR). The SBER bit is used to start or stop the BER transmitter and BER receiver.

* BER Start Receiving Register (BSRR) - Defines the input stream and channel from where the BER
sequence will start to be compared.

* BER Length Register (BLR) - Defines how many channels the sequence will last.
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 BER Count Register (BCR) - Contains the number of counted errors. When the error count reaches Hex
FFFF, the bit error counter will stop so that it will not overflow. Consequently the BER Count Register will
also stop at FFFF. The CBER bit in the Control Register is used to reset the bit error counter and the BER
Count Register.

As described above, the SBER bit in the control register controls the BER transmitter and receiver. To carry out the
BER test, users should set the SBER bit to zero to disable the BER transmitter during the programming of the
connection memory for the BER test. When the BER transmitter is disabled, the transmitter output is all ones.
Hence any output channel whose connection memory has been programmed to BER test mode will also output all
ones. Upon the completion of programming the connection memory for the BER test, set the SBER bit to one to
start the BER transmitter and receiver for the BER testing. They must be allowed to run for several frames (2
frames plus the network delay between STo and STi) before the BER receiver can correctly identify errors in the
pattern. Thus after this time the bit error counter should be reset by using the CBER bit in the Control Register - set
CBER to one then back to zero. From now on, the count will be the actual number of errors which occurred during
the test. The count will stop at FFFF and the counter will not increment even if more errors occurred.

2.7 Quadrant frame programming

By programming the input stream control registers (SICRO to 15), users can divide 1 frame of input data into 4
qguadrant frames and can force the Least Significant Bit (LSB, bit 0 in Figure 7 on page 18) of every input channel in
these quadrants into "1" for the bit robbed signaling purpose. The 4 quadrant frames are defined as shown in
Table 9.

Data Rate Quadrant 0 Quadrant 1 Quadrant 2 Quadrant 3
2.048 Mbps ChoOto7 Ch8to 15 Ch 16to 23 Ch24to031
4.096 Mbps ChO0Oto 15 Ch16to 31 Ch 32to 47 Ch 48 to 63
8.192 Mbps ChO0to 31 Ch 32to 63 Ch 64 to 95 Ch 96 to 127

When a quadrant frame enable bit (STIN#QENO, STIN#QEN1, STIN#QEN2 or STIN#QENR3) is set to high, the LSB
of every input channels in the quadrant is forced to "1". See Table 10 to Table 13 for details:

Table 9 - Definition of the Four Quadrant Frames

STIN#QENO Action
1 Replace LSB of every channel in Quadrant O with "1"
0 No bit replacement occurs in Quadrant O
Table 10 - Quadrant Frame 0 LSB Replacement
STIN#QEN1 Action
1 Replace LSB of every channel in Quadrant 1 with "1"
0 No bit replacement occurs in Quadrant 1

Table 11 - Quadrant Frame 1 LSB Replacement
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STIN#QEN2 Action
1 Replace LSB of every channel in Quadrant 2 with "1"
0 No bit replacement occurs in Quadrant 2

Table 12 - Quadrant Frame 2 LSB Replacement

STIN#QENS3 Action
1 Replace LSB of every channel in Quadrant 3 with "1"
0 No bit replacement occurs in Quadrant 3

Table 13 - Quadrant Frame 3 LSB Replacement

2.8 Microprocessor Port

The device supports the non-multiplexed microprocessor. The microprocessor port consists of a 16-bit parallel data
bus (DO to 15), a 12-bit address bus (AO to 11) and four control signals (CS, DS, R/W and DTA). The parallel
microprocessor port provides fast access to the internal registers, the connection and the data memories.

The 512 connection memory locations can be read or written via the 16-bit microprocessor port. On the other hand,
the 512 data memory locations can only be read (but not written) from the microprocessor port.

For the connection memory write operation, DO to 11 of the data bus will be used and D12 to 15 are ignored (D12 to
15 should be driven low). For the connection memory read operation, DO to D11 will be used and D12 to D15 will
output zeros. For the data memory read operation, DO to D7 will be used and D8 to D15 will output zeros.

See Table 32 on page 64 for the address mapping of the data memory. Refer to Figure 47 on page 79 for the
microprocessor port timing.

2.9 Digital Phase-Locked Loop (DPLL) Operation

The DPLL meets the requirements of Telcordia GR-1244-CORE Stratum 4 specifications (Stratum 4). It can be set
into one of three operating modes: Master, Freerun or Bypass.

The input streams STi0-15 are always sampled with the ST-BUS input clock CKi. The ST-BUS input frame pulse
FPi denotes the input frame boundary. The objective of the DPLL is to generate the high-speed internal clock
MCKTDM (see Figure 25 on page 34). MCKTDM provides timing for the TDM switching function and timing for the
ST-BUS outputs. (In this context CKo0-2, FP0o0-2, STo0-15 and STOHZO0-15 are collectively known as the ST-BUS
outputs.)

* In Master mode, the DPLL synchronizes to the input timing reference to generate the internal clock
MCKTDM. Typically the timing reference is from the network. The DPLL provides jitter attenuation function.
The Master mode ST-BUS output clocks and frame pulses are synchronized to the network reference and
can be used as a system’s ST-BUS timing source.

* In Freerun mode, the DPLL is not synchronized to the timing reference. It synthesizes the internal clock
MCKTDM based on the oscillator clock. Typically Freerun mode is used when a system’s timing is
independent of the network. In that case, the Freerun mode ST-BUS output clocks and frame pulses must be
used as the system’s ST-BUS timing source.

* In Bypass mode, the DPLL is completely bypassed. The Analog Phase-Locked Loop (APLL) synchronizes to
the ST-BUS input clock CKi to generate the internal clock MCKTDM. Bypass mode is used when the
system’s ST-BUS timing is supplied by another device, e.g. another ZL50011 in Master mode.
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Table 14 shows the three operating modes of the DPLL. The DPLL is controlled by the DOM (DPLL Operation
Mode) register and bit 14 of the Control Register (CR). The DPLL'’s status is reported in the DPLL House Keeping
Register (DHKR). The DPOA (DPLL Output Adjustment) register advances or delays the ST-BUS outputs with
respect to the reference. These registers are described in Table 16 on page 47 for CR, Table 21 on page 52 for
DOM, Table 22 on page 53 for DOA, and Table 23 on page 53 for DHKR.

Bit 14 of CR Bit 0 of DOM Mode
0 0 Master mode
0 1 Freerun mode
1 lor0 Bypass mode

Table 14 - DPLL Operating Mode Settings

The DPLL intrinsic jitter is 6.25 ns peak to peak. In Master and Freerun modes, the DPLL intrinsic jitter will be
added onto the ST-BUS outputs. In Bypass mode, the DPLL is completely bypassed and the DPLL intrinsic jitter will
not be added to the ST-BUS outputs.

2.9.1 DPLL Master Mode

DPLL Master mode is selected by the setting shown in Table 14. Asserting the RESET pin low will also put the
DPLL into Master mode since RESET clears all the registers. In Master mode, the DPLL generates the MCKTDM
clock synchronized to the timing reference and provides jitter attenuation. MCKTDM provides timing for the TDM
switching function and for the ST-BUS outputs. Hence the Master mode ST-BUS output clocks and frame pulses
are synchronized to the reference and can be used to provide a system’s ST-BUS timing.

The DPLL has access to an independent external reference at the REF input pin. Typically REF is from the
network. Alternatively, REF can be replaced by an internal 8 kHz signal (CKi/FPi) derived from the CKi and FPi
inputs.

The nominal frequency of the REF input can be programmed to be either 8 kHz, 1.544 MHz or 2.408 MHz via the
FP1-0 bits of the DOM register. When the internal 8 kHz signal CKi/FPi is selected as the reference instead of REF,
the FP1-0 bits must be set to 00.

The DPLL operates on the rising edge of the selected reference. The polarity of the REF input can be inverted via
the PINV bit of the DOM register.

The selected reference (either REF or CKi/FPi) is continuously monitored. Its validity is reported in the PFD bit of
the DHKR register.

The ST-BUS outputs (CKo0-2, FP00-2, STo0-15 and STOHZO0-15) can be shifted to lead (advancement) or lag
(delay) the reference. The DPOA register provides this adjustment. Coarse lead or lag adjustment is programmed
via the POS6-0 bits, while fine delay (lag) control is via the SKC2-0 bits.

2.9.2 DPLL Freerun Mode

DPLL Freerun mode is selected by the setting in Table 14. In Freerun mode, the DPLL is not synchronized to the
reference. The DPLL synthesizes the internal clock MCKTDM very accurately. MCKTDM provides timing for the
TDM switching function and for the ST-BUS outputs. Since the DPLL is not synchronized to the reference, the
ST-BUS outputs are also not synchronized to the reference.

The DPLL can switch to the Freerun mode at any time. Freerun mode is typically used when a master clock
source is required, or immediately following system power-up before network synchronization is achieved. If a
Z150011 is to be operated exclusively in Freerun mode, then its ST-BUS output clock and frame pulse must be
used as the ST-BUS input clock and frame pulse to all TDM devices in the system, including the device itself.
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2.9.3 DPLL Bypass Mode

DPLL Bypass mode is selected by setting high bit 14 of the Control Register (CR), as shown in Table 14. The DPLL
is completely bypassed and the APLL takes its input from CKi instead of the oscillator. The APLL multiplies the
ST-BUS input clock CKi with an appropriate frequency multiplication factor to generate the internal clock MCKTDM.

MCKTDM is synchronized to CKi. MCKTDM provides timing for the TDM switching function and for the ST-BUS
outputs. Hence the ST-BUS outputs are synchronized to CKi. The DPLL intrinsic jitter will not be added onto the
ST-BUS outputs because the DPLL is completely bypassed.

In this mode, the APLL takes its input from CKi instead of the oscillator. If the device is to be used in this mode only,
external 20 MHz oscillator is not required, but the XTALI pin should still get a valid clock signal so that the device
can be initialized. The easiest way is to tie the CKi clock to the XTALI pin. The XTALo pin must be left unconnected.

Bypass mode is used when another device, such as another ZL50011 in Master mode, is providing system timing.

2.10 DPLL Functional Description

Figure 25 shows the functional block diagram of the DPLL. Major functional blocks are described in the following
sections. When the DPLL is in Master or Freerun mode, the APLL input is C20i from the oscillator and the APLL
multiplies C20i to generate the DPLL master clock MCKDPLL.

RESET Pin ——>|

FREERUN N
(FREERUN bit in DOM)

PHASE_OFFSET
(POS0-6 bits in DPOA) >

FREQ_MOD FREQ_MOD PLL
(Selected by FPO-1 bits in DOM) (See Fig.26)

———>> MCKTDM

——> FRAME

SKEW_CONTROL
(SKCO-2 bits in DPOA)

Skew REF
Control
(Fig. 25)
REF
e — . ) REF_INT
—f ckrri || (o
FP|; Synchronizer
P_REFSEL
(P_REFSEL bit in DOM)

Reference
Monitor = FAIL_REF

. MCKDPLL
C20i APLL .

Figure 25 - DPLL Functional Block Diagram

2.10.1 CKi/FPi Synchronizer and REF Select Mux

The ST-BUS input frame pulse (FPi) is sampled with the ST-BUS input clock (CKi) inside the CKi/FPi synchronizer
to create the 8 kHz reference CKi/FPi. Either CKi/FPi or REF is selected by the reference select bit (P_REFSEL in
the DOM register) as the REF_INT input to the Skew Control Circuit.
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2.10.2 Skew Control Circuit

reference I | [ | | | |
input [ | | | | | |

delayed
reference

MUX

SKEW_CONTROL |

Figure 26 - Skew Control Circuit Diagram

The Skew Control circuit delays the selected reference input with an 8 tap tapped delay line (see Figure 26). The
nominal delay between taps is 1.9 ns. Thus the selected reference can be delayed by 0 to 13.3 ns in steps of 1.9 ns
(0 to 7 steps). The output tap is selected by SKEW_CONTROL which corresponds to the SKC2-0 bits of the DPLL
Output Adjustment (DPOA) register. Skewing the reference will cause the feedback signal in the PLL block
(FEEDBACK in Figure 27 on page 36) to be delayed by the skew amount with respect to the original reference.
This will cause the DPLL output to be delayed by the skew amount. Hence the ST-BUS outputs will be delayed by
the skew amount.

2.10.3 Reference Monitor Circuit

The Reference Monitor circuit continuously monitors the selected reference and reports the reference’s validity.
The output signal is FAIL_REF which is available at the DHKR register PFD bit. A logic high indicates that the
reference has become invalid. The validity criteria depends on the frequency programmed for the reference. The
reference must meet all criteria applicable to its frequency, which are:

e The "minimum 90 ns" check is performed regardless of the programmed frequency. Both the logic high and
low duration of the reference must be at least 90 ns.

» The "period in specified range" check is performed regardless of the programmed frequency. Each period
must be within a range. For 1.544 MHz and 2.048 MHz, the range is 1-1/4 to 1+1/4 nominal period. For
8 kHz, the range is 1-1/32 to 1+1/32 nominal period.

» If the programmed frequency is 1.544 MHz or 2.048 MHz, the "64 periods in specified range" check will be
performed. The time taken for 64 consecutive cycles must be between 62 and 66 periods of the programmed
frequency.
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2.10.4 Phase-Locked Loop (PLL) Circuit

As shown in Figure 27, the PLL circuit consists of a Phase Detector, Phase Offset Adder, Phase Slope Limiter, Loop
Filter, Digitally Controlled Oscillator, Divider and Frequency Select Mux.

MCKTDM
PHASE_OFFSET Phase Phase o CoM
REE . Offset Slope FiIteF: DCO Divider |c1m5
Phase Adder Limiter
Detector FRAME
FEEDBACK Frgc::cr;cy
FREERUN MUX
FREQ_MOD

Figure 27 - Block Diagram of the PLL Module

Phase Detector - The Phase Detector compares the reference signal from the Skew Control circuit (REF) with the
FEEDBACK signal from the Frequency Select Mux. It provides an error signal corresponding to the phase
difference between the signals’ rising edges. This error signal is passed to the Phase Offset Adder.

Phase Offset Adder - The Phase Offset Adder adds the PHASE_OFFSET word (POS6-0 bits of the DPOA register)
to the error signal from the Phase Detector to create the final phase error. This value is passed to the Phase Slope
Limiter. The phase offset word (POS6-0) can be positive or negative. Since the PLL will stabilize to a situation
where the average Phase Offset Adder output is zero, a non-zero phase offset word will result in a static phase
offset between the input and output of the DPLL.

The phase offset word is a 7 bit 2's complement value. If the selected input reference is 8 kHz or 2.048 MHz, the
step size of the static phase offset is 15.2 ns. The static phase offset can be set between -0.96 us and +0.97 ps. If
the selected input reference is 1.544 MHz, the step size is 20.2 ns and the static phase offset can be set between
-1.27 pus and +1.29 ps.

The resolution of the Skew Control circuit is 1.9 ns. Its effect is additional to that of the phase offset word. Thus
using the Skew Control bits (SKC2-0 of the DPOA register) together with the phase offset word, users can set a
total static phase offset between -0.96 us and +0.99 us if the selected input reference is either 8 kHz or 2.048 MHz.
If the selected reference is 1.544 MHz, the total static phase offset can be between -1.27 us and +1.30 ps.

Phase Slope Limiter - The Phase Slope Limiter receives the error signal from the Phase Offset Adder and ensures
that the DPLL output responds to all input transient conditions with an output phase slope below a preset limit. The
limit is based upon telecom standards requirements.

Loop Filter - The Loop Filter is similar to a first order low pass filter with a 1.52 Hz cutoff frequency for all 3
reference frequency selections (8 kHz, 1.544 MHz or 2.048 MHz). This filter defines the jitter transfer characteristic
of the DPLL.

Digitally Controlled Oscillator (DCO) - In Master mode, the DCO generates a high-speed digital clock output whose
frequency is modulated by the frequency offset value from the Loop Filter. The offset value represents the limited
and filtered phase error between the input reference and the DCO feedback signal. Based on the offset value the
DCO generates an output clock which is synchronized to the selected input reference. The DCO output is the
MCKTDM clock in Figure 25 on page 34 and Figure 27 on page 36. MCKTDM provides timing for the TDM
switching function, and timing for the ST-BUS outputs.

When the DPLL is in Freerun mode, the frequency offset is ignored and the DCO is free running at its preset center
frequency.
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Divider - The Divider divides down the DCO output frequency. The following signals are generated:

* C2M (a 2.048 MHz clock)
e C1M5 (a 1.544 MHz clock)
* FRAME (an 8 kHz frame pulse)

One of these signals is selected as the PLL feedback reference signal by the Frequency Select Mux circuit. The
clocks have 50% nominal duty cycle. FRAME is a 122 ns wide negative frame pulse. The duty cycle of the clocks
are not affected by the crystal oscillator duty cycle. Since these signals are generated from a common signal inside
the DPLL, the frame pulse and clock outputs are always locked to one another. They are also locked to the selected
input reference when the DPLL is in lock.

Frequency Select Mux - According to the selected input reference of the DPLL, this multiplexer will select the
appropriate divider output C2M, C1M5 or FRAME as the feedback signal in the PLL circuit.

2.11 DPLL Performance

The following are some synchronizer performance indicators and their definitions. The performance of the DPLL is
also indicated.

2.11.1 Intrinsic Jitter

Intrinsic jitter is the jitter produced by a synchronizer and is measured at its output. It is measured by applying a
jitter free reference signal to the input of the device, and measuring its output jitter. Intrinsic jitter may also be
measured when the device is in a non-synchronizing mode, such as free running or holdover, by measuring the
output jitter of the device. Intrinsic jitter is usually measured with various band-limiting filters depending on the
applicable standards.

Intrinsic jitter is applicable only in Master and Freerun modes since in Bypass mode the DPLL is completely
bypassed.

The DPLL'’s intrinsic jitter is 6.25 ns peak to peak. The intrinsic jitter will be added to the ST-BUS outputs CKo0-2,
FPo0-2, STo0-15 and STOHZO0-15. Since the DPLL master clock (MCKDPLL) comes from the on chip APLL which
is driven by the oscillator, any jitter on the oscillator will be added unattenuated onto the intrinsic jitter.

2.11.2 DPLL Jitter Tolerance

Jitter tolerance is a measure of the ability of a PLL to operate properly without cycle slips (i.e., remain in lock and/or
regain lock in the presence of large jitter magnitudes at various jitter frequencies) when jitter is applied to its
reference. The applied jitter magnitude and the jitter frequency depends on the applicable standards.

The DPLL's jitter tolerance meets Telcordia GR-1244-CORE DSL1 reference input jitter tolerance requirements.

2.11.3 Jitter Transfer

Jitter transfer or jitter attenuation refers to the magnitude of jitter at the output of a device for a given amount of jitter
at the input of the device. Input jitter is applied at various amplitudes and frequencies, and output jitter is measured
with various filters depending on the applicable standards.

Since intrinsic jitter is always present, jitter attenuation will appear to be lower for small input jitter signals than for
large ones. Consequently, accurate jitter transfer function measurements are usually made with large input jitter
signals (e.g., 75% of the specified maximum jitter tolerance).
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The DPLL's jitter transfer characteristic is determined by the internal 1.52 Hz low pass Loop Filter and the Phase
Slope Limiter. The DPLL is a second order, Type 2 PLL. Figure 28 on page 38 shows the DPLL jitter transfer
characteristic over a wide range of frequencies, while Figure 29 on page 39 expands the portion of Figure 28
around the 0 dB jitter transfer region. The jitter transfer function can be described as a low pass filter to 1.52 Hz,
-20 dB/decade, with peaking less then 0.5 dB.

2.11.4 Frequency Accuracy

Frequency accuracy is defined as the absolute tolerance of an output clock when the synchronizer is not locked to
an external reference, but is in a free running mode.

In Freerun mode, the DPLL is not synchronized to any reference. The DPLL provides output clocks and frame
pulses based on the DPLL master clock. The PLL block’s DCO circuit ignores its frequency offset input and free
runs at its center frequency. Because of the granularity of the center frequency control value, the DCO free run
frequency is -0.03 ppm off the ideal frequency. The DCO is clocked by the DPLL master clock MCKDPLL. The
APLL generates the DPLL master clock from the oscillator. Thus the DPLL free run accuracy is affected by the
oscillator accuracy. The DPLL free run accuracy is -0.03 ppm plus the accuracy of the oscillator.
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Figure 28 - DPLL Jitter Transfer Function Diagram - Wide Range of Frequencies
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Figure 29 - Detailed DPLL Jitter Transfer Function Diagram (Wander Transfer Diagram)
2.11.5 Locking Range

The locking range is the input frequency range over which the DPLL must be able to pull into synchronization and to
maintain the synchronization. The locking range is defined by the Loop Filter circuit and is equal to +/- 298 ppm.

Note that the locking range is related to the oscillator frequency. If the oscillator frequency is -100 ppm, the whole
locking range also shifts by -100 ppm downwards to become -398 ppm to +198 ppm.

2.11.6 Phase Slope

The phase slope, or phase alignment speed, is the rate at which a given signal changes phase with respect to an
ideal signal. The given signal is typically the output signal. The ideal signal is of constant frequency and is nominally
equal to the value of the final output signal or final input signal. Many telecom standards state that the phase slope
may not exceed a certain value, usually 81 ns/1.327 ms (61 ppm). This can be achieved by limiting the phase
detector output to 61 ppm or less.

For the DPLL, the Phase Slope Limiter circuit limits the maximum phase slope to 56 ppm or 7 ns/125 us. The phase
slope limit meets Telcordia GR-1244-CORE requirements.
2.11.7 Phase Lock Time

The Phase Lock Time is the time it takes a synchronizer to phase lock to the input signal. Phase lock occurs when
the input and the output signals are not changing in phase with respect to each other (not including jitter).

Lock time is very difficult to determine because it is affected by many factors which include:
i) initial input to output phase difference

i) initial input to output frequency difference

iif) PLL loop filter

iv) PLL limiter
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Although a short phase lock time is desirable, it is not always achievable due to other synchronizer requirements.
For instance, better jitter transfer performance is obtained with a lower frequency loop filter which increases lock
time; and better (smaller) phase slope performance (limiter) will increase lock time.

The DPLL loop filter and limiter have been optimized to meet the Telcordia GR-1244-CORE jitter transfer and
phase alignment speed requirements. If the frequency of the DPLL internal feedback signal is -50 ppm and the
frequency of the input reference is +50 ppm, then the phase lock time is typically 15 seconds. However, in a device
power up situation, phase lock time can be up to 50 seconds. The phase lock time meets Telcordia GR-1244-CORE
Stratum 4 requirements.

2.12 Alignment Between Input and Output Frame Pulses

When the device is in DPLL Master mode, and CKi/FPi is the selected input reference and has no jitter, then the
ST-BUS output frame pulses align very closely to the ST-BUS input frame pulse. See Figure 39 on page 72 for
details. (The alignment shown is for when all bits in the DPOA register are 0.) If the CKi/FPi reference has jitter, the
output frame pulses will still align to the input frame pulse but the offset value is a function of the input jitter.

When the device is in DPLL Master mode, and the selected input reference is not CKi/FPi, then the output frame
pulses have no relationship with respect to the input frame pulse. In this case, the device’s output frame pulse(s)
must be used as the frame pulse(s) for the system, which means that the output frame pulse(s) will be supplied as
the input frame pulse to all devices, including the device itself.

When the device is in DPLL Bypass Mode, the output frame pulses align closely to the input frame pulse. See
Figure 39 for details.
3.0 Oscillator Requirements

In DPLL Master and Freerun modes, the APLL module requires a 20 MHz clock source at the XTALi pin. The
20 MHz clock can be generated by connecting an external crystal oscillator to the XTALi and XTALo pins, or by
connecting an external clock oscillator to the XTALI pin.

If the device is to be used in DPLL Bypass mode only, external 20 MHz oscillator is not required, but the XTALi pin
should still get a valid clock signal so that the device can be initialized. The easiest way is to tie the CKi clock to the
XTALI pin. The XTALo pin must be left unconnected.

3.1 External Crystal Oscillator

A complete external crystal oscillator circuit made up of a crystal, resistor and capacitors is shown in Figure 30.

250011 | xralj ||:|
|
20 MHz
1MQ - _
56 pF 39pF  3-50 pF
XTALo
1000 1uH

1uH inductor: may improve stability and is optional

Figure 30 - Crystal Oscillator Circuit
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The accuracy of a crystal oscillator circuit depends on the crystal tolerance as well as the load capacitance
tolerance. Typically, for a 20 MHz crystal specified with a 32 pF load capacitance, each 1 pF change in load
capacitance contributes approximately 9 ppm to the frequency deviation. Consequently, capacitor tolerances, and
stray capacitances have a major effect on the accuracy of the oscillator frequency.

The trimmer capacitor may be used to compensate for capacitive effects. If accuracy is not a concern, then the
trimmer may be removed, the 39 pF capacitor may be increased to 56 pF, and a wider tolerance crystal may be
substituted.

The crystal should be a fundamental mode type - not an overtone. The fundamental mode crystal permits a simpler
oscillator circuit with no additional filter components and is less likely to generate spurious responses. The crystal
accuracy only affects the output clock accuracy in the freerun mode. The crystal specification is as follows.

Frequency: 20 MHz
Tolerance: As required
Oscillation Mode: Fundamental
Resonance Mode: Parallel
Load Capacitance: 32 pF
Maximum Series Resistance: 35 .02
Approximate Drive Level: Imw

e.g., R1B23B32-20.0 MHz
(20 ppm absolute, +6 ppm OC to 50C, 32 pF, 25 Q)

3.2 External Clock Oscillator

When an external clock oscillator is used, numerous parameters must be considered. This includes absolute
frequency, frequency change over temperature, output rise and fall times, output levels and duty cycle.

For applications requiring =32 ppm clock accuracy, the following clock oscillator module may be used:

FOX F7C-2E3-20.0 MHz

Frequency: 20 MHz

Tolerance: 25 ppm 0C to 70C

Rise & Fall Time: 10 ns (0.33V 2.97 V 15 pF)
Duty Cycle: 40% to 60%

The output clock should be connected directly (not AC coupled) to the XTALI input of the device, and the XTALo
output should be left open as shown in Figure 31.

ZL.50011 XTALi +3_.?1V
+3.3V
20 MHz OUT | —
;(); GND 0.1uF
XTALo
No Connection

Figure 31 - External Clock Oscillator Circuit
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4.0 Device Reset and Initialization

The RESET pin is used to reset the device. When the pin is low, it synchronously puts the device in its reset state.
It disables the SToO - 15 outputs, drives the STOHZ 0 - 15 outputs to high, clears the device registers and the
internal counters.

Upon power up, the device should be initialized as follows:

» Set ODE pin to low to disable the STo0-15 output and to drive the STOHZ 0-15 to high.
» Setthe TRST pin to low to disable the JTAG TAP controller.
» Reset the device by pulsing the RESET pin to low for longer than 1 ms.

» After releasing the RESET pin from low to high, wait for 600us for the APLL module and the crystal oscillator
to be stabilized before starting the first microprocessor port access cycle.

» Program the register to define the frequency of the CKi input.

» Wait for 600us for the APLL module to be stabilized before starting the next microprocessor port access
cycle.

» Configure the DPLL. After a device reset, the DPLL defaults are: Master mode, reference is REF pin input at
8 kHz, REF polarity is not inverted.

« |f DPLL Master mode is selected, wait 50 seconds for the DPLL to synchronize to the reference.
» Use the memory block programming mode to initialize the connection memaory.

» Release the ODE pin to high after the connection memory is programmed such that bus contention will not
occur at the serial stream outputs STo0-15.

5.0 JTAG Support

The ZL50011 JTAG interface conforms to the Boundary-Scan IEEE1149.1 standard. The operation of the
boundary-scan circuitry is controlled by an external Test Access Port (TAP) Controller.

5.1 Test Access Port (TAP)

The Test Access Port (TAP) accesses the ZL50011 test functions. It consists of 3 input pins and 1 output pin as
follows:

» Test Clock Input (TCK) - TCK provides the clock for the test logic. The TCK does not interfere with any
on-chip clock and thus remains independent in the functional mode. The TCK permits shifting of test data
into or out of the Boundary-Scan register cells concurrently with the operation of the device and without
interfering with the on-chip logic.

» Test Mode Select Input (TMS) - The TAP Controller uses the logic signals received at the TMS input to
control test operations. The TMS signals are sampled at the rising edge of the TCK pulse. This pin is
internally pulled to Vdd when it is not driven from an external source.

» Test Data Input (TDi) - Serial input data applied to this port is fed either into the instruction register or into a
test data register, depending on the sequence previously applied to the TMS input. Both registers are
described in a subsequent section. The received input data is sampled at the rising edge of TCK pulses.
This pin is internally pulled to Vdd when it is not driven from an external source.

» Test Data Output (TDo) - Depending on the sequence previously applied to the TMS input, the contents of
either the instruction register or data register are serially shifted out towards the TDO. The data out of the
TDO is clocked on the falling edge of the TCK pulses. When no data is shifted through the boundary scan
cells, the TDO driver is set to a high impedance state.

» Test Reset (TRST) - Resets the JTAG scan structure. This pin is internally pulled to Vdd when it is not driven
from an external source.
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5.2 Instruction Register

The ZL50011 uses the public instructions defined in the IEEE 1149.1 standard. The JTAG Interface contains a
four-bit instruction register. Instructions are serially loaded into the instruction register from the TDI when the TAP
Controller is in its shifted-IR state. These instructions are subsequently decoded to achieve two basic functions: to
select the test data register that may operate while the instruction is current and to define the serial test data
register path that is used to shift data between TDI and TDO during data register scanning.

5.3 Test Data Register
As specified in IEEE 1149.1, the ZL50011 JTAG Interface contains three test data registers:

 The Boundary-Scan Register - The Boundary-Scan register consists of a series of Boundary-Scan cells
arranged to form a scan path around the boundary of the ZL50011 core logic.

 The Bypass Register - The Bypass register is a single stage shift register that provides a one-bit path from
TDI to its TDO.

* The Device Identification Register - The JTAG device ID for the ZL50011 is 0C35B14B,.
Version<31:28>: 0000

Part No. <27:12>: 1100 0011 0101 1011
Manufacturer ID<11:1>: 0001 0100 101
LSB<0>: 1

54 BSDL

A BSDL (Boundary Scan Description Language) file is available from Zarlink Semiconductor to aid in the use of the
IEEE 1149 test interface.
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6.0 Register Address Mapping

E)(;tderr;sasl CPU Register

A11 - AO Access
000y R/W Control Register, CR
001 RIW Internal Mode Selection, IMS
0104 R/W BER Start Receive Register, BSRR
011y R/W BER Length Register, BLR
012y Read Only | BER Count Register, BCR
0304 RIW DPLL Operation Mode, DOM
031y R/W DPLL Output Adjustment, DPOA
032y Read Only | DPLL House Keeping Register, DHKR
1004 RIW StreamO Input Control Register, SICRO
1014 RIW StreamO Input Delay Register, SIDRO
102y RIW Stream1 Input Control Register, SICR1
103y R/W Streaml Input Delay Register, SIDR1
104y RIW Stream?2 Input Control Register, SICR2
105y R/W Stream2 Input Delay Register, SIDR2
106y RIW Stream3 Input Control Register, SICR3
107y RIW Stream3 Input Delay Register, SIDR3
108y RIW Stream4 Input Control Register, SICR4
109y RIW Stream4 Input Delay Register, SIDR4
10Ay RIW Stream5 Input Control Register, SICR5
10By RIW Stream5 Input Delay Register, SIDR5
10Cy RIW Stream6 Input Control Register, SICR6
10Dy RIW Stream6 Input Delay Register, SIDR6
10Ey RIW Stream7 Input Control Register, SICR7
10Fy R/W Stream7 Input Delay Register, SIDR7
110y RIW Stream8 Input Control Register, SICR8
111y RIW Stream8 Input Delay Register, SIDR8
112y, RIW Stream9 Input Control Register, SICR9
113y, RIW Stream9 Input Delay Register, SIDR9
114y, RIW Stream10 Input Control Register, SICR10
115 RIW Stream10 Input Delay Register, SIDR10
116y RIW Stream11 Input Control Register, SICR11

Table 15 - Address Map for Device Specific Registers
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iztderr:sasl, CPU Register

A11 - AO Access
117y R/W Stream11 Input Delay Register, SIDR11
118y R/W Stream12 Input Control Register, SICR12
119y R/W Stream12 Input Delay Register, SIDR12
11Ay RIW Stream13 Input Control Register, SICR13
11By RIW Stream13 Input Delay Register, SIDR13
11Cy RIW Stream14 Input Control Register, SICR14
11Dy RIW Stream14 Input Delay Register, SIDR14
11Ey RIW Stream15 Input Control Register, SICR15
11Fy RIW Stream15 Input Delay Register, SIDR15
200y R/W StreamO Output Control Register, SOCRO
201y RIW StreamO Output Delay Register, SOORO0
202y, R/W Stream1 Output Control Register, SOCRL1
203y RIW Stream1 Output Delay Register, SOOR1
204y, R/W Stream2 Output Control Register, SOCR2
205y RIW Stream2 Output Delay Register, SOOR2
206y R/W Stream3 Output Control Register, SOCR3
207y RIW Stream3 Output Delay Register, SOOR3
208y R/W Stream4 Output Control Register, SOCR4
209y RIW Stream4 Output Delay Register, SOOR4
20A4 R/W Stream5 Output Control Register, SOCR5
20By RIW Stream5 Output Delay Register, SOOR5
20Cy RIW Stream6 Output Control Register, SOCR6
20Dy RIW Stream6 Output Delay Register, SOOR6
20Ey R/W Stream7 Output Control Register, SOCR7
20F, RIW Stream7 Output Delay Register, SOOR7
2104 R/W Stream8 Output Control Register, SOCR8
211, RIW Stream8 Output Delay Register, SOOR8
212y, R/W Stream9 Output Control Register, SOCR9
213y RIW Stream9 Output Delay Register, SOOR9
214y, R/W Stream10 Output Control Register, SOCR10
215y RIW Stream10 Output Delay Register, SOOR10
216y R/W Stream11 Output Control Register, SOCR11

Table 15 - Address Map for Device Specific Registers
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External

Address Agfeis Register

A1l - AO
217y RIW Stream11 Output Delay Register, SOOR11
218y R/W Stream12 Output Control Register, SOCR12
219y RIW Stream12 Output Delay Register, SOOR12
21A4 R/W Stream13 Output Control Register, SOCR13
21By RIW Stream13 Output Delay Register, SOOR13
21Cy RIW Stream14 Output Control Register, SOCR14
21Dy RIW Stream14 Output Delay Register, SOOR14
21Ey R/W Stream15 Output Control Register, SOCR15
21Fy RIW Stream15 Output Delay Register, SOOR15

Table 15 - Address Map for Device Specific Registers
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7.0 Detail Register Description

External Read/Write Address: 0004
Reset Value: 0000y

15

14 13

12 11 10 9 8 7 6 5 4 3 2 1 0

FBD
MODE

SLV FBD
EN

CKIN CKIN CKIN CKFP CKFP CKFP CBER SBER MBPE OSB MS2 MS1 MSO0

Bit

Name

Description

15

FBD-
MODE

Frame Boundary Determination Mode Select.

When either the FBDEN or FBDMODE bit is set low, the frame boundary discriminator
(FBD) is disabled.

When both the FBDEN and FBDMODE bits are set HIGH, the frame discriminator (FBD)
is enabled. The device will have 20 ns of input clcok jitter tolerance (on CKi and FPi)
when the FBD is enabled.

By default, the FBDEN and FBDMODE bits are Low. Both the FBDEN and FBDMODE
bits should be set HIGH during normal operation.

14

SLV

DPLL Bypass Mode Enable.
When this bit is zero, the DPLL is in Master or Freerun mode. When this bit is high, the
DPLL is in Bypass mode.

13

FBDEN

Frame Boundary Determinator Enable.

When either the FBDEN or FBDMODE bit is set low, the frame boundary discriminator
(FBD) is disabled.

When both the FBDEN and FBDMODE bits are set HIGH, the frame discriminator (FBD)
is enabled. The device will have 20ns of input clcok jitter tolerance (on CKi and FPi)
when the FBD is enabled.

By default, the FBDEN and FBDMODE bits are Low. Both the FBDEN and FBDMODE
bits should be set HIGH during normal operation.

12 -10

CKIN2-0

Input ST Bus Clock (m) and Frame Pulse (ﬁ) Selection.

CKIN2 -0 FPi Low Cycle CKi
000 61 ns 16.384 MHz
001 122 ns 8.192 MHz
010 244 ns 4.096 MHz

011 - 111 Reserved

CKFP2

Output ST Bus clock CKo2 and frame pulse FPo2 Selection.
When this bit is low, CKo2 is 32.768 MHz clock and FPo2 is 30 ns wide frame pulse
When this bit is high, CKo2 is 16.384 MHz clock and FPo2 is 61 ns wide frame pulse

CKFP1

Output ST Bus clock CKol and frame pulse FPo1l Selection.
When this bit is low, CKol is 16.384 MHz clock and FPo1 is 61 ns wide frame pulse
When this bit is high, CKo1l is 8.192 MHz clock and FPol is 122 ns wide frame pulse

CKFPO

Output ST Bus clock CKoO0 and frame pulse FPo0 Selection.
When this bit is low, CKoO0 is 4.096 MHz clock and FPoO is 244 ns wide frame pulse
When this bit is high, CKoO0 is 8.192 MHz clock and FPo0 is 122 ns wide frame pulse

Table 16 - Control Register (CR) Bits
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External Read/Write Address: 0004
Reset Value: 0000y

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
FBD SLV FBD CKIN CKIN CKIN CKFP CKFP CKFP CBER SBER MBPE OoSsB MS2 MS1 MS0
MODE EN 2 1 0 2 1 0
Bit Name Description
6 CBER Bit Error Rate Counter Clear: When this bit is high, it resets the internal bit error counter

and the content of the bit error count register (BCR) to zero. Upon completion of the
reset, set this bit to zero.

5 SBER Bit Error Rate Test Start: When this bit is high, it enables the BER transmitter and
receiver; starts the bit error rate test. The bit error test result is kept in the bit error count
(BCR) register. Upon the completion of the BER test, set this bit to zero.

4 MBPE Memory Block Programming Enable: When this bit is high, the connection memory
block programming mode is enabled to program Bit 0 to 2 of the connection memory.
When it is low, the memory block programming mode is disabled.

3 OSB Output Stand By Bit: This bit enables the SToO - 15 and the STOHZ 0 -15 serial outputs. The
following table describes the HiZ control of the serial data outputs:

RESET | ODE | OSB
i i Bit ST00-15 STOHZ 0-15
0 X X Hiz Driven High
1 0 X Hiz Driven High
1 1 0 Hiz Driven High
1 1 1 Active Active

2-0 MS2-0 Memory Select Bit. These bits are used to select connection memory or data memory:

MS2 -0 Memory Selection
000 Connection Memory Read/Write
001 Data memory Read

010 - 111 Reserved

Table 16 - Control Register (CR) Bits (continued)
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External Read/Write Address: 001
Reset Value: 0000

15 14 13 12

1 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0

CKINP FPINP CK2P FP2P CK1P FP1P CKOP FPOP BPD BPD BPD MBPS

Bit Name

Description

15-12 Unused

Reserved. In normal functional mode, these bits MUST be set to zero.

11 CKINP

ST Bus Clock Input (CKi) Polarity.
When this bit is low, the CKi falling edge aligns with the frame boundary.
When this bit is high, the CKi rising edge aligns with the frame boundary.

10 FPINP

Frame Pulse Input (FPi) Polarity. o

When this bit is low, the input frame pulse FPi should have the negative frame pulse
format. When this bit is high, the input frame pulse FPi should have the positive frame
pulse format.

9 CK2P

ST Bus Clock Output (CKo2) Polarity.

When this bit is low, the output clock CKo2 falling edge aligns with the frame
boundary. When this bit is high, the output clock CKo2 rising edge aligns with the
frame boundary.

8 FP2P

Frame Pulse Output (FP02) Polarity.
When this bit is low, the output frame pulse FP02 has the negative frame pulse format.
When this bit is high, the output frame pulse FPo2 has the positive frame pulse format.

7 CK1P

ST Bus Clock Output (CKo1l) Polarity.

When this bit is low, the output clock CKol falling edge aligns with the frame bound-
ary. When this bit is high, the output clock CKol rising edge aligns with the frame
boundary.

6 FP1P

Frame Pulse Output (FPo1) Polarity.
When this bit is low, the output frame pulse FPol has the negative frame pulse format.
When this bit is high, the output frame pulse FPo1 has the positive frame pulse format.

5 CKOP

ST Bus Clock Output (CKo0) Polarity.

When this bit is low, the output clock CKoO falling edge aligns with the frame
boundary. When this bit is high, the output clock CKoO rising edge aligns with the
frame boundary.

4 FPOP

Frame Pulse Output (FPo0) Polarity.
When this bit is low, the output frame pulse FPo0 has the negative frame pulse format.
When this bit is high, the output frame pulse FPoO0 has the positive frame pulse format.

3-1 BPD2 -0

Block Programming Data: These bits refer to the value to be loaded into the
connection memory. Whenever the memory block programming feature is activated.
After the MBPE bit in the control register is set to high and the MBPS bit is set to high,
the contents of the bits BPDO to BPD2 are loaded into Bit O to Bit 2 of the connection
memory. Bit 3 to Bit 11 of the connection memory are zeroed.

Table 17 - Internal Mode Selection (IMS) Register Bits
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External Read/Write Address: 001

Reset Value: 00004

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 CKINP FPINP CK2P FP2P CK1P FP1P CKOP FPOP BPD BPD BPD MBPS
2 1 0
Bit Name Description
0 MBPS Memory Block Programming Start: A zero to one transition of this bit starts the

memory block programming function. The MBPS, BPDO to BPD2 bits in this register
must be defined in the same write operation. Once the MBPE bit in the control register
is set to high, the device requires 50us to complete the block programming. After the
programming function has finished, the MBPS bit returns to low indicating the opera-
tion is completed. When the MBPS is high, the MBPS or MBPE can be set to low to
abort the programming operation.

To ensure proper block programming operation, when MBPS is high the BPDO to

BPD2 bits in this register must not be changed.

Whenever the microprocessor writes a one to the MBPS bit, the block programming
function is started, the user must maintain the same logical value to the other bits in
this register to avoid any change in the device setting.

Table 17 - Internal Mode Selection (IMS) Register Bits (continued)

External Read/Write Address: 010y
Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 BR BR BR BR 0 0 BR BR BR BR BR BR BR
SA3 SA2 SAl SAO0 CA6 CA5 CA4 CA3 CA2 CAl CAO
Bit Name Description
15-13 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
8-7
12-9 BRSA5 - 0 | BER Receive Stream Address Bits: The binary value of these bits refers to the input
stream which receives the BER data.
6-0 BRCAG6 -0 | BER Receive Channel Address Bits: The binary value of these bits refers to the

input channel in which the BER data starts to be compared.

Table 18 - BER Start Receiving Register (BSRR) Bits
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External Read/Write Address: 011
Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 BL7 BL6 BL5 BL4 BL3 BL2 BL1 BLO
Bit Name Description

15-8 Unused Reserved. In normal functional mode, these bits MUST be set to zero.

7-0 BL7 -0 BER Length Bits: The binary value of these bits refers to the number of channels.

The maximum numbers of BER channels are 32, 64 and 128 for the data rate of
2.048 Mbps, 4.096 Mbps and 8.192 Mbps modes respectively. The minimum number
of BER channel is 1. If these bits are set to zero, no BER test will be performed.

Table 19 - BER Length Register (BLR) Bits

External Read Address: 012

Reset Value: 00004

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
BC BC BC BC BC BC BC BC BC BC BC BC BC BC BC BC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Bit Name Description

15-0 BC15-0 BER Count Bits: The binary value of these bits refers to the bit error counts. When it

reaches its maximum value of Hex FFFF, the value will not be changed any more.

Table 20 - BER Count Register (BCR) Bits
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External Read/Write Address: 030y
Internal Read/Write Address: 00030y
Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o T o T o T o T o T o T o T o TenwT o T o T rF1 TFPalT o T PRFF I FRFF |
Bit Name Description
15-8, Unused Reserved. In normal functional mode, these bits MUST be set to zero.
62.5,
7 PINV REF Input Inversion: When this bit is low, the REF input will not be inverted. When

this bit is high, the REF input will be inverted.

4-3 | FP1-FPO

REF Frequency Selection Bits: These bits are used to specify the nominal clock
frequency of the REF input.

FP1 | FPO Reference
0 0 8kHz (REF or CKi/FPi)
0 1 1.544 MHz
1 0 2.048 MHz
1 1 Reserved

When the P_REFSEL bit is high to select the internal 8 kHz signal (derived from the
FPi and CKi inputs) as reference, these bits must be set to 00.

1 P_REFSEL

Reference Source Selection Bit: This bit is used to select the reference input to the
DPLL from between two sources. When this bit is low, the reference is from the REF
pin. When this bit is high, the reference is from the internal 8 kHz generated from the
FPi and CKi inputs. When this bit is high, the FP1-0 bits must be set to 00.

If the internal 8 kHz signal is selected as the reference, the user must ensure that the
FPi and CKi input signals will be re-applied after the internal 8 kHz signal is lost (or
failed). If FPi or CKi is not presented to the device, the device cannot accept STi0-15
input data.

0 FREERUN

Freerun Control Bit: When this bit is low and bit 14 of the Control Register is low, the
DPLL is in Master mode. When this bit is high and bit 14 of the Control Register is low,
the DPLL is in Freerun mode. This bit has no effect when bit 14 of the Control Register
is high.

Table 21 - DPLL Operation Mode (DOM) Register Bits

52

Zarlink Semiconductor Inc.



ZL50011 Data Sheet

External Read/Write Address: 031
Reset Value: 0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 POS6 POS5 POS4 POS3 POS2 POS1 POSO SKC2 SKC1 SKCO
Bit Name Description
15-10 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
9-3 POS6 -0 Phase Offset Bits: These 7 bits form the 2’s complement phase offset word which

controls the DPLL output phase offset. The DPLL output is advanced (leads the refer-
ence) if the word is positive. The DPLL output is delayed (lags the reference) if the
word is negative. The net effect is that the ST-BUS outputs will be advanced or
delayed by the programmed amount.

The offset is in step of 15.2 ns if the input reference is 8 kHz or 2.048 MHz. The offset
is in step of 20.2 ns if the input reference is 1.544 MHz. These bits have no effect in
Freerun or Bypass mode.

2-0 SKC2-0 Skew Control Bits: These 3 bits control the delay of the DPLL outputs from 0O to
13.3 ns in steps of 1.9 ns. The net effect is that the ST-BUS outputs will be delayed by
the programmed amount. These bits have no effect in Freerun or Bypass mode.

Table 22 - DPLL Output Adjustment (DPOA) Register Bits

External Read Address: 032y
Reset Value: 0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 PFD LMT X X X
Bit Name Description
15-5 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
2-0
4 PFD Reference Fail Detection Bit (Read only bit): This bit reports the validity of the

reference signal selected by the P_REFSEL bit in the DOM register. When the
selected reference fails, this bit is set to high.

3 LMT DPLL LIMIT Bit (Read only bit): This bit indicates that the Phase Slope Limiter is
limiting the phase difference between the input reference and the feedback reference.

2-0 Unused Reserved Bits (Read only bits): The content from reading these bits is undefined.

Table 23 - DPLL House Keeping (DHKR) Register Bits
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External Read/Write Address: 100y, 1024, 1044, 106y, 108y, 10AL, 10C4,  10Eg,
Reset Value: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SICRO 0 0 0 0 0 0 0 STINO STINO STINO STINO STINO STINO STINO STINO STINO
| ‘ ‘ ‘ ‘ ‘ QEN3 | QEN2 ‘ QEN1 ‘ QENO SMP1 ‘ SMPO | DR2 ‘ DR1 | DRO ‘
SICR1 0 0 0 0 0 0 0 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1
| ‘ ‘ ‘ ‘ ‘ QEN3 | QEN2 ‘ QEN1 ‘ QENO SMP1 ‘ SMPO | DR2 ‘ DR1 | DRO ‘
SICR2 0 | 0 ‘ 0 0 ‘ 0 ‘ 0 ‘ 0 ‘ STIN2 | STIN2 ‘ STIN2 ‘ STIN2 | STIN2 l STIN2 | STIN2 | STIN2 | STINZ ‘
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR3 0 | 0 ‘ 0 0 ‘ 0 ‘ 0 ‘ 0 ‘ STIN3 | STIN3 ‘ STIN3 ‘ STIN3 | STIN3 ‘ STIN3 | STIN3 ‘ STIN3 | STIN3 ‘
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR4 0 0 0 0 0 0 0 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4
| ‘ ‘ ‘ ‘ ‘ QEN3 | QEN2 ‘ QEN1 ‘ QENO SMP1 ‘ SMPO | DR2 ‘ DR1 | DRO ‘
SICRS 0 | 0 ‘ 0 0 ‘ 0 ‘ 0 ‘ 0 ‘ STINS | STINS ‘ STINS ‘ STIN5 | STINS l STINS | STINS | STINS | STINS ‘
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR6 0 0 0 0 0 0 0 STING STIN6 STIN6 STING STIN6 STIN6 STING STIN6 STIN6
| ‘ ‘ ‘ ‘ ‘ QEN3 | QEN2 ‘ QEN1 ‘ QENO SMP1 ‘ SMPO | DR2 ‘ DR1 | DRO ‘
sicR? o [ o | o o [ o [ o [ o [ smw [ s [ s | stz [ sz [ sz | stz [stvg [ sty |
Bit Name Description
15-9 Unused Reserved. In normal functional mode, these bits MUST be set to zero.

8 STIN#QENS3 Quadrant Frame 3 Enable. When this bit is low, the device is in normal
operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch24 to
31, Ch48 to 63 and Ch96 to 127 for the 2.048 Mbps, 4.096 Mbps and
8.192 Mbps mode respectively.

7 STIN#QENZ2 Quadrant Frame 2 Enable. When this bit is low, the device is in normal
operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch16 to
23, Ch32 to 47 and Ch64 to 95 for the 2.048 Mbps, 4.096 Mbps and
8.192 Mbps mode respectively.

6 STINAQEN1 Quadrant Frame 1 Enable. When this bit is low, the device is in hormal
operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch8 to 15,
Ch16 to 31 and Ch32 to 63 for the 2.048 Mbps, 4.096 Mbps and 8.192 Mbps
mode respectively.

5 STIN#QENO Quadrant Frame 0 Enable. When this bit is low, the device is in normal

operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch0 to 7,
Ch0 to 15 and Cho to 31 for 2.048 Mbps, the 4.096 Mbps and 8.192 Mbps
mode respectively.

Table 24 - Stream Input Control Register 0to 7 (SICRO to SICR7)
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External Read/Write Address: 100y, 1024, 1044, 106y, 108y, 10AL, 10C4,  10Eg,
Reset Value: 0000y

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SICRO 0 0 0 0 0 0 0 STINO STINO STINO STINO STINO STINO STINO STINO STINO
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR1 0 0 0 0 0 0 0 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1 STIN1
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR2 0 0 0 0 0 0 0 STIN2 STIN2 STIN2 STIN2 STIN2 STIN2 STIN2 STIN2 STIN2
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR3 0 0 0 0 0 0 0 STIN3 STIN3 STIN3 STIN3 STIN3 STIN3 STIN3 STIN3 STIN3
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR4 0 0 0 0 0 0 0 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4 STIN4
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICRS 0 0 0 0 0 0 0 STINS STINS STINS STINS STINS STINS STINS STINS STINS
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
SICR6 0 0 0 0 0 0 0 STING STIN6 STIN6 STING STIN6 STIN6 STING STIN6 STIN6
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO
sicee. [ o [ o [ o [ o ] o [ o [ o [ stn [ sung | stz [ sung | sTnz | sTnz [ stz | sTNT | sTIN |
Bit Name Description
4-3 STIN#SMP1 - 0 | Input Data Sampling Point Selection Bits:
STIN#SMP1-0 Sampling Point
00 3/4 point
01 4/4 point
10 1/4 point
11 2/4 point
2-0 STIN#DR2 - 0 | Input Data Rate Selection Bits:
STIN#DR2-0 Data Rate
000 Disabled - External pull-up or pull-down
is required for ST-BUS input
001 2.048 Mbps
010 4.096 Mbps
011 8.192 Mbps
100 - 111 Reserved

Note: # denotes input stream from 0 to 7

Table 24 - Stream Input Control Register 0to 7 (SICRO to SICR7) (continued)
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External Read/Write Address: 110y, 112y, 114, 1164, 1184, 11A,, 11Cy, 11Eg,
Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SICR8 0 0 0 0 0 0 0 STINS STINg STINg STINg STINS STINS STINg STINS STINg
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR9 0 0 0 0 0 0 0 STIN9 STIN9 STIN9 STIN9 STIN9 STIN9 STIN9 STIN9 STIN9
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR10 0 0 0 0 0 0 0 STIN10 | STINIO | STIN1O STIN1I0O | STINLIO | STIN1O STIN10 STIN10 STIN10
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR11 0 0 0 0 0 0 0 STIN11 | STINI1 | STIN11 STIN11 | STINI1 | STIN11 STIN1L STIN11 STIN11
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR12 ‘ 0 | 0 ‘ [) ‘ [) ‘ ) ‘ [) ‘ 0 STIN12 | STINI2 | STINI2 ‘ STINI2 ‘ STINI2 | STIN12 ‘ STINI2 ‘ STIN12 | STIN12
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DRI DRO
SICR13 ‘ 0 | 0 ‘ 0 ‘ 0 | ) ‘ 0 | 0 STINI3 | STINI3 | STINI3 l STIN13 | STINI3 | STIN13 l STIN13 | STIN13 | STIN13
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DRL DRO
SICR14 ‘ [) | ) ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 STIN14 | STIN14 | STIN14 ‘ STIN14 ‘ STIN14 | STIN14 | sTIN14 ‘ STIN14 | STIN14
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DRL DRO
scris [ o [ o | o [ o [ o | o | o [ stnws [ stnis | sTNis | STINIS | STINIS | STINIS | STINIS | STINIS | STINIS
Bit Name Description
15-9 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
8 STIN#QEN3 Quadrant Frame 3 Enable. When this bit is low, the device is in normal

operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch24 to
31, Ch48to 63 and Ch96 to 127 for the 2.048 Mbps, 4.096 Mbps and

8.192 Mbps mode respectively.

7 STIN#QEN2 Quadrant Frame 2 Enable. When this bit is low, the device is in normal
operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch16 to
23, Ch32 to 47 and Ch64 to 95 for the 2.048 Mbps, 4.096 Mbps and

8.192 Mbps mode respectively.

6 STINAQEN1 Quadrant Frame 1 Enable. When this bit is low, the device is in normal
operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch8 to 15,
Ch16 to 31 and Ch32 to 63 for the 2.048 Mbps, 4.096 Mbps and 8.192 Mbps
mode respectively.

5 STIN#QENO Quadrant Frame 0 Enable. When this bit is low, the device is in normal
operation mode. When this bit is high, the LSB of every channel in this
quadrant frame is replaced by "1". This quadrant frame is defined as Ch0 to 7,
Cho0 to 15 and ChO to 31 for 2.048 Mbps, the 4.096 Mbps and 8.192 Mbps
mode respectively.

Table 25 - Stream Input Control Register 8 to 15 (SICR8 to SICR15)
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External Read/Write Address: 110y, 1124, 114y, 116y, 118y, 11A4, 11Cy, 11Ey,
Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SICR8 0 0 0 0 0 0 0 STINg STINg STINg STINg STINg STINS STINg STINg STINg
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR9 0 0 0 0 0 0 0 STING STING STING STING STING STIN9 STING STING STING
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR10 0 0 0 0 0 0 0 STIN10 | STINIO | STIN1O STINIO | STINIO | STIN1O STIN10 STIN10 STIN10
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR11 0 0 0 0 0 0 0 STIN11 | STINI1 | STIN11 STINIL | STINI1 | STIN11 STIN1L STIN1L STIN11
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR12 0 0 0 0 0 0 0 STIN12 | STINI2 | STIN12 STIN12 | STINI2 | STIN12 STIN12 STIN12 STIN12
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR13 0 0 0 0 0 0 0 STIN13 | STINI3 | STIN13 STIN1I3 | STINI3 | STIN13 STIN13 STIN13 STIN13
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

SICR14 0 0 0 0 0 0 0 STIN14 | STIN14 | STIN14 STIN14 | STIN14 | STIN14 STIN14 STIN14 STIN14
QEN3 QEN2 QEN1 QENO SMP1 SMPO DR2 DR1 DRO

scris [ o | o | o [ o | o ]| o [ o ] stnis | sTNis | STINIS | STINIS | STINI5 | STINIS | STINIS | STINIS | STINIS
Bit Name Description
4-3 STIN#SMP1 - 0 | Input Data Sampling Point Selection Bits:
STIN#SMP1-0 Sampling Point
00 3/4 point
01 4/4 point
10 1/4 point
11 2/4 point
2-0 STIN#DR2 - 0 | Input Data Rate Selection Bits:
STIN#DR2-0 Data Rate
000 Disabled - External pull-up or pull-down
is required for ST-BUS input
001 2.048 Mbps
010 4.096 Mbps
011 8.192 Mbps
100 - 111 Reserved

Note: # denotes input stream from 8 to 15

Table 25 - Stream Input Control Register 8 to 15 (SICR8 to SICR15) (continued)
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External Read/Write Address: 101y, 103y, 1054, 1074, 1094, 10By, 10Dy, 10F,

Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SIDRO ) | ) ‘ [) [} ‘ [) ‘ [) | STINO | STINO ‘ STINO ‘ STINO | STINO | STINO ‘ STINO | STINO ‘ STINO | STINO ‘
cD6 cD5 cpa cp3 cp2 cp1 [ BD2 BD1 BDO
SIDR1 0 | 0 ‘ ) ) ‘ ) ‘ ) | STINI | STINI ‘ STINL ‘ STINL | STINI | STINL ‘ STINL | STINL ‘ STINL | STINL ‘
cp6 cDps cpa cp3 cp2 cp1 cpo BD2 BD1 BDO
SIDR2 ) | ) ‘ 0 0 ‘ 0 ’ 0 | STINZ | STINZ ‘ STINZ ’ STINZ | STINZ | STIN2 ‘ STINZ | STIN2 ‘ STINZ | STIN2 ‘
cp6 [t cpa cp3 cp2 cp1 cpo BD2 BD1 BDO
SIDR3 ) | ) ‘ [) [} ‘ [) ‘ [) | STIN3 | STING ‘ STIN3 ‘ STIN3 | STING | STIN3 ‘ STIN3 | STIN3 ‘ STIN3 | STIN3 ‘
cD6 cDs cpa cp3 cp2 cD1 [ BD2 BD1 BDO
SIDR4 0 | 0 ‘ ) ) ‘ ) ‘ ) | STIN4 | STINA ‘ STIN4 ‘ STIN4 | STINA | STINA ‘ STIN4 | STINA ‘ STIN4 | STINA ‘
cp6 cDps cpa cp3 cp2 cp1 cpo BD2 BD1 BDO
SIDRS 0 | 0 ‘ [) [) ‘ [) ’ [) | STINS | STINS ‘ STINS ’ STINS | STINS | STINS ‘ STINS | STINS ‘ STINS | STINS ‘
cD6 cps cpa cD3 cD2 cp1 Do BD2 BD1 BDO
SIDR6 ) | ) ‘ [} [) ‘ [) ‘ [) | STING | STING ‘ STING ‘ STIN6 | STING | STING ‘ STING | STING ‘ STING | STING ‘
cD6 cD5 cpa cp3 cp2 cD1 [ BD2 BD1 BDO
SIDR? o [ o [ o [ o ] of o [ [swr [ s [sm[ s [ siwe [ stz [ sinr [ stz [ st |
Bit Name Description
15-10 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
9-3 STIN#CD6 - 0 | Input Stream# Channel Delay Bits:
The binary value of these bits refers to the number of channels that the input
stream will be delayed. This value should not exceed the maximum channel
number of the stream. Zero means no delay.
2-0 STIN#BD2 - 0 | Input Stream# Bit Delay Bits:

The binary value of these bits refers to the number of bits that the input stream
will be delayed. This maximum value is 7. Zero means no delay.

Note: # denotes input stream from 0 to 7

Table 26 - Stream Input Delay Register 0 to 7 (SIDRO to SIDR7)
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External Read/Write Address: 111y, 113y, 1154, 117, 119, 11B,, 11Dy, 11F,,

Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SIDR8 0 0 0 0 0 0 STINS STINS STINS STINS STINS STING STING | STINS8B | STINSB | STINSB
‘ ’ | ‘ ‘ cD6 ‘ [ ’ cpa ‘ cp3 | cp2 ’ cp1 | cpo ‘ BD2 | BD1 ‘ BDO ‘
SIDR9 ‘ [) [) ‘ [) | 0 ) ‘ ) ‘ STINg ‘ STIND ‘ STING ‘ STING | STIND ‘ STINg | STIND ‘ STIN9B | STINGB ‘ STIN9B ‘
cD6 cD5 cpa cp3 cp2 cp1 [ BD2 BD1 BDO
SIDR10 ‘ 0 0 ‘ ) | 0 0 ‘ ) ‘ STIN1O ‘ STIN10 ‘ STIN1O ‘ STIN1O | STIN1O ‘ STIN10 | STIN1O ‘ STIN1O | STIN10 ‘ STIN10 ‘
CcDp6 cps cpa cp3 cp2 cp1 cpo BD2 BD1 BDO
SIDR11 ‘ 0 0 ’ 0 | ) 0 ‘ 0 ‘ STINLL ‘ STINLL ’ STINLL ‘ STINLL | STIN1L ’ STINLL | STIN1L ‘ STINLL | STINIL ‘ STINLL ‘
cDp6 cps cpa cp3 cp2 cp1 cpo BD2 BD1 BDO
SIDR12 ‘ [) ) ‘ [) | 0 [) ‘ ) ‘ STIN12 ‘ STINI2 ‘ STIN12 ‘ STIN12 | STIN12 ‘ STIN12 | STIN12 ‘ STIN12 | STIN12 ‘ STINI2 ‘
cD6 cps cpa cp3 cp2 co1 cbo BD2 BD1 BDO
SIDR13 ‘ ) 0 ‘ ) | 0 ) ‘ 0 ‘ STIN13 ‘ STINI3 ‘ STINI3 ‘ STIN13 | STIN13 ‘ STIN13 | STIN13 ‘ STINI3 | STIN13 ‘ STIN13 ‘
cDp6 cps cpa cp3 cp2 cp1 cpo BD2 BD1 BDO
SIDR14 ‘ [) [) ’ [) | 0 [) ‘ [) ‘ STINI4 | STINL4 ’ STIN14 ‘ STIN14 | STIN14 | STINL4 | STIN14 ‘ STINI4 | STIN14 ‘ STIN14 ‘
cD6 cDs cpa cp3 cD2 cp1 cpo BD2 BD1 BDO
sorts [ o [ o [ o | o [ o [ o [smus | smus | sms [ snss | sts | stwts | sTaas [ smass | osmws | stas |
Bit Name Description
15-10 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
9-3 STIN#CD6 - 0 | Input Stream# Channel Delay Bits:
The binary value of these bits refers to the number of channels that the input
stream will be delayed. This value should not exceed the maximum channel
number of the stream. Zero means no delay.
2-0 STIN#BD2 -0 | Input Stream# Bit Delay Bits:

The binary value of these bits refers to the number of bits that the input stream
will be delayed. This maximum value is 7. Zero means no delay.

Note: # denotes input stream from 8 to 15

Table 27 - Stream Input Delay Register 8 to 15 (SIDR8 to SIDR15)
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External Read/Write Address: 200y, 2024, 204y, 206y, 208y, 20AL, 20Ch, 20Ey,
Reset Value: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SOCRO ‘ 0 | 0 l ) ‘ 0 ‘ 0 | 0 | ) | 0 | [) STOMZ0 | STOHZO | STOHZO | STOHZO | STOO l STOO | STOO
AC A2 AL A0 DR2 DR1 DRO
SOCR1 ‘ 0 | 0 l ) ‘ 0 ‘ 0 | 0 | 0 | 0 | 0 | STOHZL | STOHZ1 l STOHZ1 l STOHZ1 ‘ sTo1 l sTO1 | sTO1 ‘
AC A2 Al A0 DR2 DR1 DRO
SOCR2 ‘ 0 | ) l 0 ‘ 0 ‘ 0 | 0 | 0 | 0 | 0 | STOHZ2 | STOHZ2 l STOHZ2 l STOHZ2 ‘ sTO2 l sTO2 | sTO2 ‘
AC A2 Al A0 DR2 DR1 DRO
SOCR3 ‘ 0 | ) ‘ 0 ‘ 0 ‘ ) ’ 0 ’ 0 | 0 | 0 ’ STOHZ3 | STOHZ3 ‘ STOHZ3 ‘ STOHZ3 ‘ sT03 ‘ sTO3 | sTO3 ‘
AC A2 Al A0 DR2 DR1 DRO
SOCR4 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ 0 ’ 0 ’ 0 | 0 | 0 ’ STOHZ4 | STOHZ4 ‘ STOHZ4 ‘ STOHZ4 ‘ STO4 ‘ STO4 | STO4 ‘
AC A2 AL A0 DR2 DR1 DRO
SOCR5 ‘ ) | ) ‘ [) ‘ [) ‘ 0 ‘ 0 ‘ [) | [) | [) ‘ STOHZS5 | STOMZS5 ‘ STOMZS5 ‘ STOHZ5 ‘ STOS ‘ STOS | STOS ‘
AC A2 AL A0 DR2 DR1 DRO
SOCR6 ‘ ) | ) ‘ [) ‘ [) ‘ 0 ‘ 0 ‘ [) | [) | [) ‘ STOHZ6 | STOHZ6 ‘ STOHZ6 ‘ STOHZ6 ‘ STO6 ‘ STO6 | STO6 ‘
AC A2 Al A0 DR2 DR1 DRO
sockr [ o | o | o [ o [ o | o | o | o | o | stoHzr | stoHzz | stowzz | stoHzr | stor | stor | stor |
Bit Name Description
15-7 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
6 STOHZ#AC STOHZ Advancement Control. When this bit is low, the advancement unit is
15.2 ns. When this bit is high, the advancement unit is 1/4 bit.
5-3 STOHZ#A2 - 0 | STOHZ Additional Advancement Bits:
Additional Advancement Additional Advancement
STOHZ#A2-0 (STOHZ#AC = 0) (STOHZ#AC = 1)
000 0.0 ns 0 bit
001 15.2 ns 1/4 bit
010 30.5ns 1/2 bit
011 45.7 ns 3/4 bit
100 61.0 ns 4/4 bit
101-111 Reserved Reserved
2-0 STO#DR2 - 0 | Output Data Rate Selection Bits:
STO#DR2-0 Output Data Rate
000 STo HiZz
STOHZ driven high
001 2.048 Mbps
010 4.096 Mbps
011 8.192 Mbps
100 - 111 Reserved

Note: # denotes input stream from O to 7

Table 28 - Stream Output Control Register 0 to 7 (SOCRO0 to SOCR?7)
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External Read/Write Address: 210y, 212, 2144, 2164, 2184, 21A4, 21Cy, 21Eg,
Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SOCR8 ‘ ) l 0 | 0 | ) | 0 | 0 | 0 ‘ ) ‘ [) l STOHZ8 l STOHZ8 STOHZ8 ‘ STOHZ8 ‘ sTO8 | sTO8 ‘ sTO8 ‘
AC A2 AL A0 DR2 DR1 DRO
SOCR9 ‘ 0 l 0 | 0 | 0 | 0 | ) | 0 ‘ ) ‘ 0 l STOHZ9 l STOHZ9 l STOHZ9 ‘ STOHZ9 ‘ STO9 | STO9 ‘ STO9 ‘
AC A2 AL A0 DR2 DR1 DRO
SOCR10 ‘ 0 l 0 | 0 | 0 | 0 | ) | 0 ‘ 0 ‘ 0 |STOHZlO l STOHZ10 l STOHZ10 ‘ STOHZ10 ‘ STO10 | STO10 ‘ STOlO‘
AC A2 AL A0 DR2 DR1 DRO
SOCR11 ‘ 0 ‘ 0 | 0 | 0 ’ 0 ’ ) ’ 0 ‘ ) ‘ 0 ‘STOHZM ‘ STOHZ11 ‘ STOHZ11 ‘ STOHZ11 ‘ STO11 | sTo11 ‘ STOll‘
AC A2 AL A0 DR2 DR1 DRO
SOCR12 ‘ [) ‘ [) | [) | [) ’ [) ’ 0 ’ 0 ‘ [) ‘ [) ‘STOHZlZ ‘ STOHZ12 ‘ STOHZ12 ‘ STOHZ12 ‘ sTO12 | sTo12 ‘ STOlZ‘
AC A2 AL A0 DR2 DR1 DRO
SOCR13 ‘ ) ‘ [) | [) | [) ‘ [) ‘ 0 ‘ 0 ‘ [) ‘ [) ‘STOHZB ‘ STOMZ13 ‘ STOHZ13 ‘ STOHZ13 ‘ sTO13 | sTO13 ‘ swm‘
AC A2 AL A0 DR2 DR1 DRO
SOCR14 ‘ [) ‘ [) | ) | [) ‘ [) ‘ 0 ‘ 0 ‘ [) ‘ [) ‘STOHZM ‘ STOHZ14 ‘ STOHZ14 ‘ STOHZ14 ‘ sTo14 | sTO14 ‘ smm‘
AC A2 AL A0 DR2 DR1 DRO
socktis [ o | o | o | o | o | o | o | o | o | stoHzis | sToHzis | STOHzis | sSToHzis | sTois | sTois | stois |
Bit Name Description
15-7 Unused Reserved. In normal functional mode, these bits MUST be set to zero.
6 STOHZ#AC STOHZ Advancement Control. When this bit is low, the advancement unit is
15.2 ns. When this bit is high, the advancement unit is 1/4 bit.
5-3 STOHZ#A2 - 0 | STOHZ Additional Advancement Bits:
Additional Advancement Additional Advancement
STOHZ#A2-0 (STOHZ#AC = 0) (STOHZ#AC = 1)
000 0.0 ns 0 bit
001 15.2 ns 1/4 bit
010 30.5ns 1/2 bit
011 45.7 ns 3/4 bit
100 61.0 ns 4/4 bit
101-111 Reserved Reserved
2-0 STO#DR2 - 0 | Output Data Rate Selection Bits:
STO#DR2-0 Output Data Rate
000 STo Hiz
STOHZ driven high
001 2.048 Mbps
010 4.096 Mbps
011 8.192 Mbps
100 - 111 Reserved

Note: # denotes input stream from 8 to 15

Table 29 - Stream Output Control Register 8 to 15 (SOCR8 to SOCR15)
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External Read/Write Address: 201y, 203y, 2054, 2074, 2094, 20By, 20Dy, 20F,
Reset Value: 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SOOR0 ‘ ) | ) ‘ [) ) ‘ STOO ‘ sTOO ‘ sToo | STO0 | STOO0 ‘ sToo | STO0 | STOO ‘ sTOO | STOO ‘ sToO | STOO ‘
CD6 CD5 CD4 CD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR1 ‘ 0 | 0 ‘ ) 0 ‘ sTo1 ‘ sTo1 ‘ sTo1 | sTO1 | sTO1 ‘ sTo1 | sTO1 | sTo1 ‘ sTo1 | sTo1 ‘ sTo1 | sTo1 ‘
CD6 CD5 CD4 CD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR2 ‘ 0 | ) ‘ 0 0 ‘ sT02 ’ sT02 ’ sTO2 | sTO2 | sTO2 ’ sTO2 | sTO2 | sTO2 ‘ sT02 | sTO2 ‘ sT02 | sTO2 ‘
CD6 CD5 CD4 CD3 CD2 CcD1 CDo BD2 BD1 BDO FA1 FAO
SOOR3 ‘ ) | ) ‘ [} 0 ‘ sTO3 ‘ sT03 ‘ sTO3 | sTO3 | sTO3 ‘ sTO3 | sTO3 | sTO3 ‘ sT03 | sTO3 ‘ sT03 | sTO3 ‘
CD6 CD5 CD4 CD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR4 ‘ 0 | 0 ‘ [) 0 ‘ STO4 ‘ sTO4 ‘ sTo4 | sTO4 | STO4 ‘ sTo4 | sTO4 | STO4 ‘ sTO4 | sTO4 ‘ sTO4 | STO4 ‘
CD6 CD5 CD4 CD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR5 ‘ 0 | 0 ‘ 0 0 ‘ STOS ’ STOS ’ STOS | STOS | STOS ’ STOS | STOS | STOS ‘ STOS | STOS ‘ STO5 | STOS ‘
CD6 CD5 CD4 CD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR6 ‘ 0 | ) ‘ [) ) ‘ STO6 ‘ sTO6 ‘ STO6 | STO6 | STO6 ‘ STO6 | STO6 | STO6 ‘ sTO6 | STO6 ‘ sTO6 | STO6 ‘
CD6 CD5 CD4 CD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
soorr [0 [ o ] o o [ stor [stor [ stor [ stor [ stor | stor [ stor [ stor [ stor [ stor [ stor [ stor |
Bit Name Description
15-12 Unused Reserved.
11-5 STO#CD6-0 Output Stream# Channel Delay Bits:
The binary value of these bits refers to the number of channels that the output
stream is to be delayed. This value should not exceed the maximum channel
number of the stream. Zero means no delay.
4-2 STO#BD2-0 Output Stream# Bit Delay Selection Bits:
The binary value of these bits refers to the number of bits that the output stream
is to be delayed. The maximum value is 7. Zero means no delay.
1-0 STO#FA1-0 Output Stream# Fractional Advancement Bits

STO#FA1-0 Advanced By
00 0
01 1/4 bit
10 2/4 bit
1 3/4 bit

Note: # denotes input stream from 0 to 7

Table 30 - Stream Output Offset Register 0 to 7 (SOOR0 to SOORY7)
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External Read/Write Address: 211y, 2134, 2154, 2174, 2194, 21By, 21Dy, 21Fy,
Reset Value: 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SOOR8 0 0 0 0 STO8C STO8 STO8 STO8 STO8 STO8 STO8 STO8B STO8 STO8 STO8 STO8
D6 CD5 CD4 CcD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR9 0 0 ) ) STOSC | sTO9 STO9 STO9 STO9 STO9 STO9 STO9 STO9 STO9 STO9 STO9
D6 CD5 CD4 CD3 CD2 CD1 CDo BD2 BD1 BDO FA1 FAO
SOOR10 0 0 0 0 STO10 STO10 STO10 STO10 STO10 STO10 STO10 STO10 STO10 STO10 STO10 STO10
CD6 CD5 CD4 CD3 CD2 CD1 CDo BD2 BD1 BDO FA1 FAO
SOOR11 0 0 0 0 STO11 STO11 STO11 STO11 STO11 STO11 STO11 STO11 STO11 STO11 STO11 STO11
CD6 CD5 CD4 CcD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR12 0 0 ) ) STo12 | sTo12 | sTol2 | sTolz | sToil2 | sTol2z | sToiz | sTolz | stolz | stoi2 | stoiz | sToi2
CD6 CD5 CD4 CD3 CD2 CD1 CcDo BD2 BD1 BDO FA1 FAO
SOOR13 0 0 0 0 STO13 STO13 STO13 STO13 STO13 STO13 STO13 STO13 STO13 STO13 STO13 STO13
CD6 CD5 CD4 CD3 CD2 CD1 CDO BD2 BD1 BDO FA1 FAO
SOOR14 0 0 0 0 STO14 STO14 STO14 STO14 STO14 STO14 STO14 STO14 STO14 STO14 STO14 STO14
CD6 CD5 CD4 CD3 CD2 CD1 CDo BD2 BD1 BDO FA1 FAO
sooris [ o [ o | o [ o [ stois | stois | stor | stois | stois | stois | stois | stois | stois | stois | stois | sTo1s |
Bit Name Description
15-12 Unused Reserved.
11-5 STO#CD6-0 Output Stream# Channel Delay Bits:

The binary value of these bits refers to the number of channels that the output
stream is to be delayed. This value should not exceed the maximum channel
number of the stream. Zero means no delay.

4-2 STO#BD2-0 Output Stream# Bit Delay Selection Bits:
The binary value of these bits refers to the number of bits that the output stream
is to be delayed. The maximum value is 7. Zero means no delay.

1-0 STO#FA1-0 Output Stream# Fractional Advancement Bits
STO#FAL-0 Advanced By
00 0
01 1/4 bit
10 2/4 bit
11 3/4 bit

Note: # denotes input stream from 8 to 15

Table 31 - Stream Output Offset Register 8 to 15 (SOOR8 to SOOR15)
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8.0 Memory Address Mappings

When A1l is high, the data or the connection memory can be accessed by the microprocessor port. The Bit O to Bit
2 in the control register determine the access to the data or connection memory

MSB Stream Address Channel Address
(Note 1) (ST. 0-15) (Ch 0-127)
External
Address A10 A9 A8 A7 Stream # A6 | A5 | A4 | A3 | A2 | A1 | AOD Channel #
(A11)
1 0 0 0 0 Stream O 0 0 0 0 0 0 0 Cho
1 0 0 0 1 0 0 0 0 0 0 1
1 0 0 1 0 Stream 1 . . . . . . . Ch1
1 0 0 1 1 . . . . . . .
1 0 1 0 0 Stream 2 | o 0 1 1 1 1 0
1 0 1 0 1 0 0 1 1 1 1 1
1 0 1 1 o [Stream3 | o | 1 | 0o | o | o] o] 0[-
1 0 1 1 1 0 1 0 0 0 0 1
1 0 1 0 o | Stream4 | ° . . . . . . | Ch30
: : : : Stream 5 | 1 1 1 1 1 o | Ch31(Note 2)
- Streem6 | 0 | 1 | 1 |1 | 1 1} 1 1Ch32
. Stream 7 | - . . . . . - | Ch33
1 1 1 1 0 1 1 1 1 1 1 0
1 1 1 1 1 Stream 8 | 1 1 1 1 1 1 1
Ch 62
Ch 63 (Note 3)
Stream Ch 126
14 Ch 127 (Note
Stream 4)
15
Notes:
1. MSB of address must be high for access to data and connection memory positions. MSB must be low for access to registers.
2. Channels 0 to 31 are used when serial stream is at 2.048 Mbps.
3. Channels 0 to 63 are used when serial stream is at 4.096 Mbps.
4. Channels 0 to 127 are used when serial stream is at 8.192 Mbps.

Table 32 - Address Map for Memory Locations (512x512 DX, MSB of address = 1)
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9.0 Connection Memory Bit Assignment

When the CMM bit (Bit0) is zero, the connection is in normal switching mode. When the CMM bit is one, the
connection memory is in special transmission mode.

11 10 9 8 7 6 5 4 3 2 1 0

SSA3 SSA2 SSAl SSA0 SCA6 SCA5 SCA4 SCA3 SCA2 SCA1 SCAO0 CMM

Bit Name Description

11-8 | SSA3-0 | Source Stream Address.
The binary value of these 4 bits represents the input stream number.

7-1 SCA6-0 | Source Channel Address.
The binary value of these 7 bits represents the input channel number.

0 CMM=0 | Connection Memory Mode = 0.
If this bit is set low, the connection memory is in normal switching mode. Bit 1
to 11 represent the source stream number and channel number.

Table 33 - Connection Memory Bit Assignment when the CMM bit =0

1 10 9 8 7 6 5 4 3 2 1 0
0 MSG7 MSG6 MSG5 MSG4 MSG3 MSG2 MSG1 MSGO PCC1 PCCO CMM
=1
Bit Name Description
11 Unused | Reserved.

10-3 MSG7-0 | Message Data Bits: 8 bit data for the message mode.

2-1 PCC1-0 | Per-Channel Control Bits: These two bits control outputs.

PCC | PCCO Output
0 0 Per Channel Tristate
0 1 Message Mode
1 0 BER Test Mode
1 1 Reserved
0 CMM=1 | Connection Memory Mode = 1. If this bit is set high, the connection memory

is in the per-channel control mode which is per-channel tristate, per-channel
message mode or per-channel BER mode.

Table 34 - Connection Memory Bits Assignment when the CMM bit =1
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Absolute Maximum Ratings*

Parameter Sym. Min. Max. Units
1 |I/O Supply Voltage Vpp -0.5 5.0 \%
2 |Input Voltage Vi av -0.5 Vpp + 0.5 \Y
3 |Input Voltage (5 V tolerant inputs) V| sv -0.5 7.0 \%
4 | Continuous Current at digital outputs lo 15 mA
5 | Package power dissipation Pp 0.75 w
6 |Storage temperature Ts -55 +125 °C

* Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.

Recommended Operati ng Conditions - Voltages are with respect to ground (Vgg) unless otherwise stated.

Characteristics Sym. Min. Typ.* Max. Units
1 |Operating Temperature Top -40 25 +85 °C
2 | Positive Supply Vop 3.0 3.3 3.6 Y
3 |Input Voltage V, 0 Vb \%
4 |Input Voltage on 5 V Tolerant Inputs V| sy 0 55 \%

T Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.

DC Electrical Characteristics' - voltages are with respect to ground (Vgs) Unless otherwise stated.

Characteristics Sym. Min. Typ.¢ Max. Units | Test Conditions
1 |Supply Current ) 250 mA | Output unloaded
2 |Input High Voltage A\ 2.0 \%
3 |Input Low Voltage VL 0.8 \Y
4 |Input Leakage (input pins) I 5 pA | 0=<V\NSVDD 10
Input Leakage (bi-directional pins) I 5 LA |SeeNotel
5 |Weak Pullup Current lpy -33 pA  |InputatOV
6 |Weak Pulldown Current lpp 33 HA | Inputat Vpp o
7 |Input Pin Capacitance C 3 pF
8 |Output High Voltage Von 2.4 \% lon = 10 mA
9 | Output Low Voltage VoL 0.4 \Y lop =10 mA
10 | Output High Impedance Leakage loz 5 pA  |0<V<Vpp
11 | Output Pin Capacitance Co 5 10 pF

T Characteristics are over recommended operating conditions unless otherwise stated.
t Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
Note 1: Maximum leakage on pins (output or I/O pins in high impedance state) is over an applied voltage (V).
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AC Electrical Characteristics® - Timing Parameter Measurement Voltage Levels

Characteristics Sym. Level Units Conditions
1 |CMOS Threshold Ver 0.5Vpp 10 \Y
2 |Rise/Fall Threshold Voltage High Vam 0.7Vpp 10 \%
3 |Rise/Fall Threshold Voltage Low Vim 0.3Vpp 10 \Y

T Characteristics are over recommended operating conditions unless otherwise stated.

AC Electrical Characteristics® - FPi and CKi Timing when CKIN2 to 0 bits = 000

Characteristic Sym. | Min. | Typ.* | Max. | Units | Notes
1 |FPiInput Frame Pulse Width tepiw 40 61 115 ns
2 |FPi Input Frame Pulse Setup Time tepis 20 40 | ns
3 [FPi Input Frame Pulse Hold Time tepiH 20 40 ns
4 | CKi Input Clock Period tekip 55 61 67 ns
5 | CKi Input Clock High Time tekin 27 33 | ns
6 |CKi Input Clock Low Time tekiL 27 33 ns
7 | CKi Input Clock Rise/Fall Time treki teki| O 3 ns

T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.

AC Electrical Characteristics' - FPi and CKi Timing when CKIN2 to 0 bits = 001

Characteristic Sym. Min. | Typ.* | Max. |Units | Notes
1 |FPi Input Frame Pulse Width tepiw 90 122 | 220 ns
2 |FPi Input Frame Pulse Setup Time tepis 45 9 | ns
3 |FPi Input Frame Pulse Hold Time tepiH 45 90 ns
4 | CKi Input Clock Period texp | 110 | 122 | 135 | ns
5 | CKi Input Clock High Time tekin 63 69 | ns
6 |CKi Input Clock Low Time tekiL 63 69 ns
7 | CKi Input Clock Rise/Fall Time treki ticki | O 3 ns

T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and3 are for design aid only: not guaranteed and not subject to production testing.

AC Electrical Characteristics - FPi and CKi Timing when CKIN2 to 0 bits = 010

Characteristic Sym. | Min. | Typ.* | Max. | Units | Notes
1 |FPiInput Frame Pulse Width tepiw 90 244 | 420 ns
2 |FPi Input Frame Pulse Setup Time tepis 110 135 | ns
3 |FPi Input Frame Pulse Hold Time tepiy 120 145 | ns
4 | CKi Input Clock Period tekip 220 | 244 | 270 ns
5 | CKi Input Clock High Time tekin 110 135 | ns
6 | CKi Input Clock Low Time ek | 110 135 | ns
7 | CKi Input Clock Rise/Fall Time treki tieki| O 3 ns

T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
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tepiw

i

tepis tepH

tekip
|

tekiL tokin —>
= — e

Input Frame Boundary S

Figure 32 - Frame Pulse Input and Clock Input Timing Diagram

AC Electrical Characteristics' - Frame Boundary Timing with Input Clock Cycle-to-cycle
Variation

Characteristic Sym. Min. Typ.* Max. | Units | Notes

1 | CKi Input Clock cycle-to-cycle variation teky 0 50 ns

T Characteristics are over recommended operating conditions unless otherwise stated.
T Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.

Input Frame Boundary Input Frame Boundary
N N+1

i

CKi

\ //U}w/ E

AN e

N e
~ —
— —

Figure 33 - Frame Boundary Timing with Input Clock (Cycle-to-Cycle) Variation
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AC Electrical Characteristics® - Frame Boundary Timing with Input Frame Pulse

Cycle-to-cycle Variation

Characteristic Sym. Min. | Typ.¥ | Max. | Units | Notes

1 | FPi Input Frame Pulse cycle-to-cycle variation tepy 0 50 ns

T Characteristics are over recommended operating conditions unless otherwise stated.
T Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.

Input Frame Boundary Input Frame Boundary
N N+1
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Figure 34 - Frame Boundary Timing with Input Frame Pulse (Cycle-to-Cycle) Variation
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AC Electrical Characteristics® - XTALi Input Timing when Clock Oscillator is connected

Characteristic Sym. Min. Typ.* Max. | Units | Notes
1 | C20i Input Clock Period tcoomp | 49.995 50 50.005| ns
2 | C20i Input Clock High Time tcoomH 20 30 ns
3 | C20i Input Clock Low Time tcoomL 20 30 ns
4 | C20i Input Rise/Fall Time trcoom 2 ns
ticoom

T Characteristics are over recommended operating conditions unless otherwise stated.
T Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.

tc2omp

tc2oML tcoomH—>

XTALI ~ ,
—>||<— trc2om —>{|<— ticoom

Figure 35 - XTALi Input Timing Diagram when Clock Oscillator is Connected
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AC Electrical Characteristics - Reference Input Timing

Characteristic Sym. Min. | Typ. | Max. | Units Notes
1 |REF Period tR8KP 122 125 128 us
2 | REF High Time trgkH | 0.09 127.91| ps |[8kHz
3 |REF Low Time trgkL | 0.09 127.91| ps |Mode
4 | REF Rise/Fall Time trR8K, 0 20 ns
R8K
5 |REF Period tRoOMP 370 | 488 605 ns
6 |REF High Time tR2MH 90 244 515 ns 2.048 MHz
7 |REF Low Time tR2ML 90 | 244 | 515 ns |Mode
8 |REF Rise/Fall Time rR2M, 0 20 ns
fR2M
9 |REF Period tR1M5P 490 | 648 805 ns
10 | REF High Time tR1MS5h 90 | 324 | 715 ns |1.544 MHz
11 |REF Low Time tRimMsL | 90 | 324 | 715 ns |Mode
12 | REF Rise/Fall Time fR1M5 0 20 ns
¥R1M5
trekpP
<—— tRekH tRegk, ———————>
REF /7
(BkHz)  “—>ll<— trex ek —><— -

Figure 36 - Reference Input Timing Diagram when the Input Frequency = 8 kHz

tromp tRamL tRoMH

REF [ I —\_'
(2.048MHz) —>l[<— tram %‘ [<— trom

Figure 37 - Reference Input Timing Diagram when the Input Frequency = 2.048 MHz

tRamsp tRamsL tR1m5H

(1.544MHz) —ll<— travs %‘ <— tirims

Figure 38 - Reference Input Timing Diagram when the Input Frequency = 1.544 Hz
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AC Electrical Characteristics - Input and Output Frame Boundary Alignment
Characteristic Sym. Min. | Typ. | Max. | Units Notes
1 |Input and Output Frame Offset in tFBOS -20 0 ns |Inputreference is internal
DPLL Master Mode 8 kHz derived from FPi
and CKi.
Measured when there is
no jitter on the CKi and
FPi inputs.
2 |Input and Output Frame Offset in tFBOS 1 18 ns |Measured when there is
DPLL Bypass Mode no jitter on the CKi and
FPi inputs.

i

CKi
(16.384MHz)

=

CKi
(8.192MHz)

i

CKi
(4.096MHz)

Input Frame Boundary ————>

trOS

<$——— Output Frame Boundary

HﬁiJé

FPo2

CKo2
(32.768MHz)

I

FPo2 or FPo1

CKo2 or FPo1
(16.384MHz)

FPol or FP0oO

CKol or CKoO
(8.192MHz)

FPoO

CKo0
(4.096MHz)

redzlE

Figure 39 - Input and Output Frame Boundary Offset
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AC Electrical Characteristics' - FPo0 and CKoO Timing when CKFPO =0
Characteristic Sym. Min. Typ.*' Max. | Units Notes
FPoO Output Pulse Width tepwo 220 | 244 | 270 ns
FPo0 Output Delay from the CKoO falling edge tropFo 115 130 ns =30 pF
to the output frame boundary
3 |FPoO0 Output Delay from the output frame tFoDRO 115 130 ns
boundary to the CKoO Rising edge
4 | CKoO Output Clock Period tckpo 220 | 244 | 270 ns
5 | CKoO Output High Time tekHo 115 130 | ns CL=30 pF
6 | CKoO Output Low Time tckLo 115 130 ns
7 | CKoO Output Rise/Fall Time trcko» ticko 10 ns
T Characteristics are over recommended operating conditions unless otherwise stated.
T Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
AC Electrical Characteristics' - FPo0 and CKoO Timing when CKFPO =1
Characteristic Sym. Min. | Typ.* | Max. | Units Notes
FPoO Output Pulse Width tepwo 108 | 122 | 140 ns
2 |FPoO Output Delay from the CKoO falling edge tropFo 54 68 ns CL=30 pF
to the output frame boundary
3 | FPoO Output Delay from the output frame tFoDbRrRO 54 68 ns
boundary to the CKoO Rising edge
4 | CKoO Output Clock Period tckpo 108 | 122 | 140 ns
5 | CKo0 Output High Time teKHO 54 69 | ns CL=30 pF
6 | CKoO Output Low Time tckio 54 69 ns
7 | CKoO Output Rise/Fall Time trcko» ticko 10 ns
T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
le——————tepwo >
FPOO - 4 — — — — — — — — — —|— — — — — — — — — — — — - Vop
— troDFo > trobRo >
e————— tckpo >
[+— lckHo > tckLo -
CKoO -7 ——— — —— ——— "\~ — - - — — — — — — — — - Vi
= ticxo ~— licko
Output Frame Boundary 7

Figure 40 - FPo0O and CKoO Timing Diagram

73

Zarlink Semiconductor Inc.



Z1.50011 Data Sheet
AC Electrical Characteristics' - FPol and CKo1l Timing when CKFP1 =0
Characteristic Sym. Min. | Typ.* | Max. | Units Notes
FPol1 Output Pulse Width tepwi 47 61 75 ns
FPol Output Delay from the CKo1 falling edge troDE1 20 40 ns CL=30 pF
to the output frame boundary
3 |FPol Output Delay from the output frame tFoDR1 20 40 ns
boundary to the CKol Rising edge
4 | CKo1l Output Clock Period tckp1 47 61 75 ns
5 |CKo1l Output High Time tekHL 20 40 ns CL=30 pF
6 |CKol Output Low Time teki 20 40 ns
7 |CKol Output Rise/Fall Time trcks tick 10 ns
T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
AC Electrical Characteristics' - FPol and CKo1l Timing when CKFP1 =1
Characteristic Sym. Min. | Typ.* | Max. | Units Notes
FPol Output Pulse Width trpwi 108 | 122 | 140 ns
FPol Output Delay from the CKo1 falling edge troDF1 54 68 ns CL=30 pF
to the output frame boundary
3 |FPol Output Delay from the output frame tFoDR1 54 68 ns
boundary to the CKol Rising edge
4 | CKo1l Output Clock Period tckp1 108 | 122 | 140 ns
5 | CKol Output High Time teKHL 54 69 | ns CL=30 pF
6 |CKol Output Low Time toki 54 69 ns
7 | CKol Output Rise/Fall Time trck1, ticka 10 ns
T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
——————tepwa >
FPOlL - 4 — — — — — — — — — —|— — — — — — — — — — — — - V7
e— tropm1 > tropRr1 >
e————— fckp1
— (e R > ek -
CKol - 7 ————————— "\~ - - - T — — — - Vg7
1~ tewa [~ texa
Output Frame Boundary 7

Figure 41 - FPol and CKo1l Timing Diagram
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AC Electrical Characteristics' - FPo2 and CKo2 Timing when CKFP2 =0
Characteristic Sym. Min. | Typ.* | Max. | Units Notes
FPo2 Output Pulse Width tepw2 15 30 45 ns
FPo2 Output Delay from the CKo2 falling edge tFoDF2 8 22 ns CL=30 pF
to the output frame boundary
3 |FPo2 Output Delay from the output frame tFoDR2 8 22 ns
boundary to the CKo2 Rising edge
4 | CKo2 Output Clock Period tckp2 15 30 45 ns
5 |CKo2 Output High Time tckH2 22 ns CL=30 pF
6 | CKo2 Output Low Time tokL2 22 ns
7 | CKo2 Output Rise/Fall Time trckos ticko 7 ns
T Characteristics are over recommended operating conditions unless otherwise stated.
T Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
AC Electrical Characteristics' - FPo2 and CKo2 Timing when CKFP2 =1
Characteristic Sym. Min. | Typ.* | Max. | Units Notes
FPo2 Output Pulse Width tepw2 47 61 75 ns
FPo2 Output Delay from the CKo2 falling edge troDE2 20 40 ns CL=30 pF
to the output frame boundary
3 |FPo2 Output Delay from the output frame tFoDR2 20 40 ns
boundary to the CKo2 Rising edge
4 | CKo2 Output Clock Period tckp2 47 61 75 ns
5 |CKo2 Output High Time tekh? 20 40 | ns CL=30 pF
6 |CKo2 Output Low Time tokL2 20 40 ns
7 | CKo2 Output Rise/Fall Time trck2, ticke 10 ns
T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.
e———————tepw2 >
FPO2 - 4 — — — — — — — — — —|— — — — — — — — — — — — — V7
e— tropr2 > tropRr2 >
e————— fckp2
f———— tCKHZ > < tCKLZ =
CKo2 -~ 7T —— —————— -\~ - T — - — - Vi
1~ teke [~ tekz
Output Frame Boundary 7

Figure 42 - FPo2 and CKo2 Timing Diagram
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AC Electrical Characteristics' -

ST-BUS Input Timing

Characteristic Sym. | Min. Typ.i Max. | Units Test Conditions
1 | STi Setup Time

2.048 Mbps tsis2 3 ns
t 3 ns

4.096 Mbps tSIS4 3 ns

8.192 Mbps SIS8

2 | STiHold Time

2.048 Mbps tsiH2 3 ns
t 3 ns

4.096 Mbps SIH4
tsiHg 3 ns

8.192 Mbps

T Characteristics are over recommended operating conditions unless otherwise stated.
1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.

= \
(16.384MHz)
FPi \
(8.192MHz)
i \
CKi /
(4.096MHz)
STi0 - 15 Bit0 Bit6 vV
2.048 Mbps Ch31 Cho ™
STi0 - 15 Bit0 [ Bits \ [ Bita \ vV
4.096 Mbps Ch63 \ cho [ \ cho | T
STi0-15 " it Bit0 | Bit7 _Bit6 _ Bit5 Bit4 Bit3 _ Bit2 . Bitl Bit0 V.
8.192 Mbps _Chi27 7\ chi27 Cho cho cho “cho " cho cho cho ~/7\~ cho i
Input Frame Boundary I

Figure 43 - ST-BUS Inputs (STiO - 15) Timing Diagram
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ZL50011

Data Sheet

AC Electrical Characteristics' - ST-BUS Output Timing

Characteristic Sym. | Min. Typ.i Max. | Units Test Conditions
1 |STo Delay - Active to Active
@2.048 Mbps tsop2 10 ns |C_=30pF
t 10 ns
@4.096 Mbps tSOD“ 10 ns
@8.192 Mbps SoDs

T Characteristics are over recommended operating conditions unless otherwise stated.

1 Typical figures are at 25°C, Vpp at 3.3 V and are for design aid only: not guaranteed and not subject to production testing.

FPo2

CKo2
(32.768MHz)

FPo2 or FPo1

CKo2 or FPo1l
(16.384MHz)

FPol or FPoO

CKo1 or CKoO

(8.192MHz)
FPoO /
(4.096MHz)
- tsop2
SToO - 15 _ _ Bt _|. __ __ __ _BtZ _ N - (v
2.048 Mbps Ch31 ChO Cho
-+ |= tsops
STo0 - 15 Bt _ | Bt __ Bt __ _\__ _ Bit7 _Y_ _Bz _ _J_
4.096 Mbps Ch63 Cho Cho cho cho T
- ‘<— tsops
SToO0 - 15 _ Bit0 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
8.192 Mbps chi127 Cho Cho Cho Cho Cho cho cho Cho

x_VTT

Output Frame Boundary

Figure 44 - ST-BUS Outputs (SToO - 15) Timing Diagram
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ZL50011 Data Sheet

AC Electrical Characteristics' - ST-BUS Output Tristate Timing

. . t : Test
Characteristic Sym. Min. | Typ. Max. | Units Conditions
1 |STo Delay - Active to High-Z toz, tzp
STo Delay - High-Z to Active
2.048 Mbps 15 ns |R=1K,
4.096 Mbps 15 NS | C, =30 pF,
8.192 Mbps 15 NS | see Note 1.
2 | Output Driver Enable (ODE) Delay
- ngh-Z to Active tZD ODE
2.048 Mbps - 45 ns
4.096 Mbps 45 ns
8.192 Mbps 45 ns
2 |Output Driver Disable (ODE) Delay
- Active to High-Z tbz oDE
2.048 Mbps - 30 ns
4.096 Mbps 30 ns
8.192 Mbps 30 ns

T Characteristics are over recommended operating conditions unless otherwise stated.

I Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.
* Note 1: High Impedance is measured by pulling to the appropriate rail with R, with timing corrected to cancel the time taken to discharge C, .

Kooz - — - — — - VT
tpz
—>
STo —Valid Data—X— — - Tri-state — Vyr
tzp
STo — — Tri-state — —X—Valid Data— V17
|

Figure 45 - Serial Output and External Control

tzp_obE tbz_obe

— Hiz — - V7

Figure 46 - Output Driver Enable (ODE)

78

Zarlink Semiconductor Inc.



ZL50011 Data Sheet

AC Electrical Characteristics - Motorola Non-Multiplexed Bus Mode

Characteristics Sym. Min. Typ. Max. Units | Test Conditions?
1 |CS setup from DS falling tess 0 ns
2 |RIW setup from DS falling trws 10 ns
3 | Address setup from DS falling taDs 5 ns
4 | DS delay from the rising edge of DTA | tpsp 50 ns
to the falling edge of the DS
5 |CS delay from the rising edge of DTA | tcsp 50 ns
to the falling edge of the CS
6 |CS hold after DS rising tesH 0 ns
7 |R/W hold after DS rising tRWH 0 ns
8 |Address hold after DS rising tADH 0 ns
9 |Data setup from DTA Low on Read tDpR 20 ns |C.=30pF
10 |Data hold on read tDHR 3 9 ns |C =30pF, R=1K
(Note 1)

11 |Data setup from DS falling on write twos 10 ns
12 | Data hold on write toHw 0 ns
13 | Acknowledgment Delay: takD

Reading/Writing Registers %ggﬁgg 22 C. =30 pF

Reading/Writing Memory C,=30 pF
14 | Acknowledgment Hold Time takH 20 ns |C =30pF R=1K

(Note 1)

Note 1: High Impedance is measured by pulling to the appropriate rail with R, with timing corrected to cancel time taken to discharge C, .
Note 2: A delay of 600 microseconds must be applied before the first microprocessor access is performed after the RESET pin is set high.

tbsp
A | S A VT
e 7
<— lcsp tess <> fesn
s -——— s N SR By B
| tRWS é%‘ tRWH
RW - — — — -—~* ——————————————— :X————VTT
taDs <=t tapH
AO-A1l - — — — — — *» ——————— - VALID ADDRESS — — —:X— — — - Vg7
< tpHR —>]
po-D15 - — — — 4+ — — — — — — — — — — >V —  VALIDREADDATA — —{ — - Vqr
READ
twps |[€<—> <—>| IbHw
pDo-D15 - — — — 4+ — — — — — — — — - |- — VALDWRITEDATA—|— — — Vi1
WRITE
<—> {bpR
A o === e e =
. takD | takH

Figure 47 - Motorola Non-Multiplexed Bus Timing
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Z150011 Data Sheet
AC Electrical Characteristics' - JTAG Test Port and Reset Pin Timing
Characteristic Sym. Min. | Typ. | Max. Units Notes
1 |TCK Clock Period trckp 100 ns
2 | TCK Clock Pulse Width High trckH 80 ns
3 |TCK Clock Pulse Width Low trexe 80 ns
4 | TMS Set-up Time trvmss 10 ns
5 | TMS Hold Time tTMsH 10 ns
6 | TDi Input Set-up Time trois 20 ns
7 | TDi Input Hold Time tTDIH 60 ns
8 | TDo Output Delay troob 25 ns C,=30 pF
9 | TRST pulse width trrsTW 200 ns
10 |Reset pulse width tRsTW 1.0 ms

T Characteristics are over recommended operating conditions unless otherwise stated.

treke | trekw

trekp

TCK ’ \

trmss [ >l > trmsH

A

-

T™S

troiH

LLH

trpis *Lﬁ
i )
B |

-

~<— trpop

TDo >< X

)
X

)
X

TRST

trrsTW

Figure 48 - JTAG Test Port Timing Diagram

Reset

trRsTW

Figure 49 - Reset Pin Timing Diagram
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