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Features
* Meets jitter requirements of Telcordia GR-253-
CORE for OC-48, OC-12, and OC-3 rates

* Meets jitter requirements of ITU-T G.813 for STM-
16, STM-4 and STM-1 rates

* Provides four LVPECL differential output clocks at
77.76 MHz

* Provides a CML differential clock programmable
to 19.44 MHz, 38.88 MHz, 77.76 MHz and 155.52
MHz

» Provides a single-ended CMOS clock at 19.44
MHz

» Provides enable/disable control of output clocks
* Accepts a CMOS reference at 19.44 MHz
* 3.3V supply

Applications

+ SONET/SDH line cards
* Network Element timing cards

May 2003

Ordering Information

ZL.30406QGC 64 Pin TQFP

-40°C to +85°C

Description

The ZL30406 is an analog phase-locked loop (APLL)
designed to provide rate conversion and jitter
attenuation for SDH (Synchronous Digital Hierarchy)
and SONET (Synchronous Optical Network)
networking equipment. The ZL30406 generates very
low jitter clocks that meet the jitter requirements of
Telcordia GR-253-CORE OC-48, OC-12, OC-3, OC-1
rates and ITU-T G.813 STM-16, STM-4 and STM-1
rates.

The ZL30406 accepts a CMOS compatible reference
at 19.44 MHz and generates four LVPECL differential
output clocks at 77.76 MHz, a CML differential
clock programmable to 19.44 MHz, 38.88 MHz,
77.76 MHz and 155.52 MHz and a single-ended
CMOS clock at 19.44 MHz. The output clocks can
be individually enabled or disabled.
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Figure 1 - Functional Block Diagram
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Figure 2 - TQFP 64 pin (Top View)
Pin Description

Pin Description Table

Pin # Name Description

1 GND Ground. 0 volt.

2 VCC1 Positive Analog Power Supply. +3.3V £10%.

3 VCC Positive Analog Power Supply. +3.3V +10%.

4 OC-CLKoN SONET/SDH Clock (CML Output). These outputs provide a programmable

5 OC-CLKoP differential CML clock at 19.44 MHz, 38.88 MHz, 77.76 MHz and 155.52 MHz.
The output frequency is selected with FS2 and FS1 pins.

6 GND Ground. 0 volt

VCC2 Positive Analog Power Supply. +3.3V +10%

8 LPF Low Pass Filter (Analog). Connect to this pin external RC network (Rg and Cf)
for the low pass filter.

9 GND Ground. 0 volt.

10 GND Ground. 0 volt.

11 BIAS Bias. See Figure 10 for the recommended bias circuit.
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Pin Description Table (continued)

Pin # Name Description

12 OC-CLKoEN SONET/SDH Clock Enable (CMOS Input). If tied high this control pin enables
the OC-CLKoP/N differential driver. Pulling this input low disables the output
clock without deactivating differential drivers.

C770EN-A C77 Clock Output Enable A (CMOS Input). If tied high this control pin
13 enables the C770P/N-A output clock. Pulling this input low disables the output
clock without deactivating differential drivers.

C770EN-B C77 Clock Output Enable B (CMOS Input). If tied high this control pin
14 enables the C770P/N-B output clock. Pulling this input low disables the output
clock without deactivating differential drivers.

C770EN-C C77 Clock Output Enable C (CMOS Input). If tied high this control pin
15 enables the C770P/N-C output clock. Pulling this input low disables the output
clock without deactivating differential drivers.

C770EN-D C77 Clock Output Enable D (CMOS Input). If tied high this control pin

16 enables the C770P/N-D output clock. Pulling this input low disables the output
clock without deactivating differential drivers.

17 GND Ground. 0 volt.

18 VDD Positive Digital Power Supply. +3.3V £10%

19 NC No internal bonding Connection. Leave unconnected.

20 NC No internal bonding Connection. Leave unconnected.

21 NC No internal bonding Connection. Leave unconnected.

22 VDD Positive Digital Power Supply. +3.3V £10%

23 IC Internal Connection. Connect this pin to Ground (GND).

24 FS2 Frequency Select 2-1 (CMOS Input). These inputs program the clock

25 FS1 frequency on the OC-CLKo output. The possible output frequencies are 19.44
MHz (00), 38.88 MHz (01), 77.76 MHz (10), 155.52 MHz (11).

26 C190EN C190 Output Enable (CMOS Input). If tied high this control pin enables the

C190 output clock. Pulling this pin low forces output driver into a high
impedance state.

27 GND Ground. 0 volt.

28 C19i C19 Reference Input (CMOS Input). This pin is a single-ended input reference
source used for synchronization. This pin accepts 19.44 MHz.

29 VDD Positive Digital Power Supply. +3.3V +10%

30 GND Ground. 0 volt.

31 NC No internal bonding Connection. Leave unconnected.

32 GND Ground. 0 volt.

33 GND Ground. 0 volt

34 VDD Positive Digital Power Supply. +3.3V £10%

35 C190 C19 Clock Output (CMOS Output). This pin provides a single-ended CMOS

clock at 19.44 MHz.
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Pin Description Table (continued)

Pin # Name Description

36 GND Ground. 0 volt.

37 NC No internal bonding Connection. Leave unconnected.

38 GND Ground. 0 volt.

39 GND Ground. 0 volt.

40 NC No internal bonding Connection. Leave unconnected.

41 GND Ground. 0 volt.

42 VDD Positive Digital Power Supply. +3.3V +10%

43 GND Ground. 0 volt.

44 VCC Positive Analog Power Supply. +3.3V £10%

45 GND Ground. 0 volt.

46 VDD Positive Digital Power Supply. +3.3V +10%

47 VCC Positive Analog Power Supply. +3.3V +10%

48 GND Ground. 0 volt.

49 VCC Positive Analog Power Supply. +3.3V +10%.

50 C770N-D C77 Clock Output (LVPECL Output). These outputs provide a differential

51 C770P-D LVPECL clock at 77.76 MHz. Unused LVPECL port should be left unterminated
to decrease supply current.

52 GND Ground. 0 volt.

53 VCC Positive Analog Power Supply. +3.3V +10%.

54 C770P-C C77 Clock Output (LVPECL Output). These outputs provide a differential

55 C770N-C LVPECL clock at 77.76 MHz. Unused LVPECL port should be left unterminated
to decrease supply current.

56 GND Ground. 0 volt.

57 VCC Positive Analog Power Supply. +3.3V +10%.

58 C770N-B C77 Clock Output (LVPECL Output). These outputs provide a differential

59 C770P-B LVPECL clock at 77.76 MHz. Unused LVPECL port should be left unterminated
to decrease supply current.

60 GND Ground. 0 volt.

61 VCC Positive Analog Power Supply. +3.3V +10%.

62 C770P-A C77 Clock Output (LVPECL Output). These outputs provide a differential

63 C770N-A LVPECL clock at 77.76 MHz. Unused LVPECL port should be left unterminated
to decrease supply current.

64 GND Ground. 0 volt.

65 EP_GND Exposed die Pad Ground. 0 volt (connect to GND)

Zarlink Semiconductor Inc.
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1.0 Functional Description

The ZL30406 is an analog phased-locked loop which provides rate conversion and jitter attenuation for
SONET/SDH OC-48/STM-16, OC-12/STM-4 and OC-3/STM-1 applications. A functional block diagram of the
ZL.30406 is shown in Figure 1 and a brief description is presented in the following sections.

1.1 Frequency/Phase Detector

The Frequency/Phase Detector compares the frequency/phase of the input reference signal with the feedback
signal from the Frequency Divider circuit and provides an error signal corresponding to the frequency/phase
difference between the two. This error signal is passed to the Loop Filter circuit and averaged to control the
VCO frequency.

1.2 Loop Filter

The Loop Filter is a low pass filter. This low pass filter ensures that the network jitter requirements are met for an
input reference frequency of 19.44 MHz. The corner frequency of the Loop Filter is configurable with an external
capacitor and resistor connected to the LPF pin and ground as shown below.

ZL30406

LPF

Internal Loop Re
Filter
1"

- —_— — — RF=8.2 kQ, CF=470 nF
(for 14 kHz PLL bandwidth)

Figure 3 - External Loop Filter

1.3 VCO

The voltage-controlled oscillator (VCO) receives the filtered error signal from the Loop Filter, and based on the
voltage of the error signal, generates a primary frequency. The VCO output is connected to the Output Interface
Circuit that divides VCO frequency and buffers generated clocks.

Zarlink Semiconductor Inc. 5



ZLL.30406 Data Sheet

1.4 Output Interface Circuit

The output of the VCO is used by the Output Interface Circuit to provide four LVPECL differential clocks at 77.76
MHz, one programmable CML differential clock (19.44 MHz, 38.88 MHz, 77.76 MHz, 155.52 MHz) controlled with
FS1-2 pins and a single-ended 19.44 MHz output clock. This block provides also a 19.44MHz feedback clock that
closes PLL loop. Each output clock can be enabled or disabled individually with the associated Output Enable pin.

Output Clocks Output Enable Pins
C770P/N-A C770EN-A
C770P/N-B C770EN-B
C770P/N-C C770EN-C
C770P/N-D C770EN-D

OC-CLKoP/N OC-CLKoEN
C19%o C190EN

Table 1 - Output Enable Control

To reduce power consumption and achieve the lowest possible intrinsic jitter the unused output clocks must be
disabled. If any of the LVPECL outputs are disabled they must be left open without any terminations.

The output clock frequency of the OC-CLKo CML differential output clock is selected with FS1-2 pins as shown in
the following table.

OC-CLKo

FS2 FS1
Frequency

19.44 MHz
38.88 MHz
77.76 MHz
155.52 MHz
Table 2 - OC-CLKo Clock Frequency Selection

= 2] O O

0
1
0
1
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2.0 Applications

2.1 Ultra-low jitter SONET/SDH equipment clocks

The ZL30406 functionality and performance complements the entire family of the Zarlink’s advanced network
synchronization PLLs. Its superior jitter filtering characteristics exceed requirements of SONET/SDH optical
interfaces operating at OC-48/STM-16 rate (2.5Gbit/s). The ZL30406 in combination with the MT90401 or the
ZL.30407 (SONET/SDH Network Element PLLs) provides the core building blocks for high quality equipment clocks
suitable for network synchronization (see Figure 4).

OC-CLKo  CML . 155.52 MHz, 77.76 MHz
38.88 MHz, 19.44 MHz
Gres prol” 1776 Mz
C19i ZL30406 77.76 MHz
croc e T
c19: oS 7776 MHz
LPF 19.44 MHz
R G |aele
oOlZ|Z|Z|Z2(Z
Cr kKRR
N INININE:
[SARSIRSINSINSINGS)
o
PRI C190 CMOS ., 19.44 MHz
SEG C1550 LVDS | 155.52 MHz
Svnchromizati | C340/C440 CMOS . 34 368 MHz or 44.736 MHz
Rync ronization C160 CMOS 16.384 MH
eference RefSel . z
Clocks RefAlian MT90401 C8o CMOS 8.192 MHz
Céo CMOS ., §.312 MHz
or Cdo CMOS . 4.096 MHz
g:ICOORR €20 CMOS 3 048 MHz
—%
ZL30407 €1.50 CMOS . 1 544 MHz
F160 CMOS
8 kHz
OII__I?C():\II(ER F8o CMOS. & iy
I FOo CMOS_ g kHz

ELER
20 MHz

OCXo

Data Port

uP

Controller Port

Note: Only main functional connections are shown

Figure 4 - SONET/SDH Equipment Timing Card
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The ZL30406 in combination with the MT9046 provides an optimum solution for SONET/SDH line cards (see Figure
5).

OC-CLKo CML 155.52 MHz, 77.76 MHz
C770A LVPECL 38.88 MHz, 19.44 MHz

C770B _ LVPECL 77.76 Mz
[e]
C19i 77.76 MHz
ZL.30406 C770C _ LVPECL_ 77 76 MHz
C770D _ LVPECL | 7776 MHz
C190 CMOS
LpE 19.44 MHz
R, =680 Q G <|lmlo|a
C,=820nF R Slz|zlz|z|=z
Cy=22nF Cq Cc. 318|588
I L? ~NNNNMNO
— — O[NNI+~
o/ojojolojo
oRI C19 CMOS . 19.44 MHz
SEC C160 CMOS ., 46,384 MHz
C8o CMOS 8.192 MHz
Synchronization Cé6o CMOS '
Reference RSEL . 6.312 MHz
Clocks — NRSEL Cdo CMOS ., 4.096 MHz
MT9046 c2 CMOS '
o 2.048 MHz
LOCK C1.50 CMOS 1.544 MHz
HOLDOVER] F160 CMOS g kHz
o0 Foo CMOS. g kHz
FOo CMOS 8 kHz
20 MHz
TCXO =
= N | | O Of 2
0w n
S| 2 2 & 8I.
uC

Hardware Control

Note: Only main functional connections are shown

Figure 5 - SONET/SDH Line Card
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2.2 Recommended Interface circuit

2.21 LVPECL to LVPECL Interface

The C770P/N-A, C770P/N-B, C770P/N-B, and C770P/N-D outputs provide differential LVPECL clocks at 77.76
MHz. The LVPECL output drivers require a 50Q termination connected to the VCC-2V source for each output
terminal at the terminating end as shown below. The terminating resistors should be placed as close as possible to
the LVPECL receiver.

+3.3V
L
0.1uF
ZL.30406 VCC VCC=+3.3V
- Em Em LVPECL
_ Recei
LVPECL C770P-A Z=50Q ecelver
Driver ! d
Z=50Q
) )
C770N-A b
R2 R2
GND
Typical resistor values: R1 = 130Q, R2 =82Q

Figure 6 - LVPECL to LVPECL Interface

2.2.2 CML to CML Interface

The CMLP/N output provides a differential CML/LVDS compatible clock at 19.44 MHz, 38.88 MHz, 77.76 MHz,
155.52 MHz selected with FS1-2 pins. The output drivers require a 50Q load at the terminating end if the receiver is
CML type.

+3.3V
Low Impedance
L DC bias source
0.1uF -1
ZL.30406 VCC
p— CML
- Receiver
cML 0-1uF 72500 500 @‘EE’OQ
OC-CLKoP =
Driver “ g
I Z=50Q
0C-CLKoN T
0.1uF

GND |

Figure 7 - CML to CML Interface
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2.2.3 CML to LVDS Interface

To configure the driver as an LVDS driver, external biasing resistors are required to set up the common mode
voltage as specified by ANSI/TIA/EIA-644 LVDS standard. The standard specifies the V), (common mode voltage)

as minimum 1.125V, typical 1.2V, and maximum 1.375V. The following figure provides a recommendation for LVDS
applications.

+3.3

1
I

<

0.1uF
ZL30406  |vce VCC=+3.3V
= LVDS
10nF R1 R1 Receiver
CML OC-CLKoP 7=50Q "
Driver € il
72500 ) Ij 100Q
OC-CLKoN S I
10nF

— J: ERZ ERZ

Typical resistor values: R1 = 16kQ, R2 = 10kQ

Figure 8 - LVDS Termination

2.2.4 CML to LVPECL Interface

In the case when more than four 77.76 MHz clocks are required to drive LVPECL receivers then the unused OC-
CLKo clock (CML output) can be configured to output the 77.76MHz clock and interface to the LVPECL receiver as
is shown in the Figure 9. The terminating resistors should be placed as close as possible to the LVPECL receiver.

+3.3V
L
0.1uF
VvCC =
7130406 VeC=+3.3v
- ﬁm Em LVPECL
10nF i
oML 0C.CLKoP 7=500 ; Receiver
Driver ) 1]
77.76MH
z 7=500 |
OC-CLKoN I I
10nF
R2 R2
GND
Typical resistor values: R1 = 82Q, R2 =130Q

Figure 9 - CML to LVPECL Interface
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2.3 Power supply and BIAS circuit filtering recommendations

Figure 10 presents a complete filtering arrangement that is recommended for applications requiring maximum jitter
performance. The level of required filtering is subject to further optimization and simplification. Please check
Zarlink’s web site for updates.

}O.WF 0.1uF| 0.1uF 0.1u 0.1uF

+3.3V Power Rail _I_ _—_[ i l
o ) a ola (@) a ) -
& 96 8|6 9§ ¢
QOO0 0O Oanananm 0.1uF
Ferrite Bead “70 vcc?hlg .64 62 60 58 56 54 52 50,51  GND I
j_% — —2 VCC |
f 1 F_L 1 vee VDD

33uF- = 46 1
lo.mF 10u1).1u1 I :IZ).1uF 4 GND vee §|_||.

—] 1
= = ] 44 :—W
_ veez2 = 6 GND GND42 — oD I _
0.1uF
0.1uF =8 ZL30406 GND & i

+ _ —
——33uF —] GND 40
2200 — BIAS|:10GND GND [—
11 GND38|—
*33uF=0.1uF 12 —
I 1 :14 GND36 =
L = — —
— 34— VDD
—] GND 0.1uF

18 20 22 24 26 28 30 32

LU D[I[IDDD DI]I] =

(=)
4
]

3

(_r)> >
0.1uF| 0.1uF 0.1uF

B l

Notes:
1. All the ground pins (GND) and the Exposed die Pad (metal area at the back of the package) are connected to the same
2. Select Ferrite Bead with Ipc > 400mA and Rp¢ in a range from 0.10Q to 0.15Q

Figure 10 - Power Supply and BIAS circuit filtering
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3.0 Characteristics
Absolute Maximum Ratings’
Characteristics Sym Min* Max# Units
1 | Supply voltage Vobr: Veer TBD TBD \Y
2 | Voltage on any pin VpIN -0.5 Vee+ 0.5 \
Vpp + 0.5
3 | Current on any pin IpIN -0.5 30 mA
4 | ESD Rating Vesp 1500 \%
5 | Storage temperature TsT -55 125 °C
6 | Package power dissipation Pebp 1.8 w
1 Voltages are with respect to ground unless otherwise stated.
1 Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.
Recommended Operating Conditionst
Characteristics Sym Min Typt Max Units Notes
1 | Operating Temperature Top -40 25 +85 °C
2 | Positive Supply Vpp. Vee 3.0 3.3 3.6 \Y
Vee veo
1 Voltages are with respect to ground unless otherwise stated.
I Typical figures are for design aid only: not guaranteed and not subject to production testing.
DC Electrical Characteristics’
Characteristics Sym Min Typt Max Units Notes
1 | Supply Current Ipptlee 140 155 mA LVPECL, CML
drivers
disabled and
unterminated
2 | Incremental Supply Current to ILvPECL 40 mA Note 1,2
single LVPECL driver (driver
enabled and terminated, see
Figure 6)
3 | Incremental Supply Current to lemL 24 mA Note 3
CML driver (driver enabled and
terminated, see Figure 7)
4 | CMOS: High-level input A 0.7Vpp Vb \Y
voltage
5 | CMOS: Low-level input Vi 0 0.3Vpp \
voltage
6 | CMOS: Input leakage current, I 1 uA V|, =Vpp
C19i or OV

12
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Z1.30406

DC Electrical Characteristics’ (continued)

Characteristics Sym Min Typt Max Units Notes

7 | CMOS: Input bias current for Is.pu 300 UuA V,=Vpp
pulled-down inputs: FS1, FS2,
C770EN-A, C770EN-C,
C770EN-D, OC-CLKoEN

8 | CMOS: Input bias current for Is-PD 90 uA V=0V
pulled-up inputs: , C770EN-B,
C190_EN

9 | CMOS: High-level output VoH 24 \ lon =8 mA
voltage

10 | CMOS: Low-level output VoL 0.4 \ loL =4 mA
voltage

11 | CMOS: C190 output rise time Tr 1.8 3.3 ns 18 pF load
(18pF)

12 | CMOS: C190 output fall time T 1.1 1.4 ns 18 pF load
(18pF)

13 | LVPECL: Differential output Vop veect! 1.30 \Y Note 2
voltage -

14 | LVPECL: Offset voltage Vos_LvPECL Vce- Vce- Vce- \ Note 2

1.38 1.27 1.15

15 | LVPECL: Output riseffall times Trr 260 ps Note 2

16 | CML: Differential output Vop _cmd! 0.70 \Y Note 3
voltage

17 | CML: Offset voltage (Also Vos cMmL Vce- Vce- Vce- \ Note 3
referred to as common mode - 0.58 0.54 0.50
voltage)

18 | CML: Output rise/fall times Trr 120 ps Note 3

T : Voltages are with respect to ground unless otherwise stated.

I :Typical figures are for design aid only: not guaranteed and not subject to production testing.

Note: Supply voltage and operating temperature are as per Recommended Operating Conditions
The I ypecy current is determined by termination network connected to LVPECL outputs. More than 25% of this current flows
outside the chip and it does not contribute to the internal power dissipation.
LVPECL outputs terminated with Z = 50Q resistors biased to V-2V (see Figure 6)
CML outputs terminated with Z1 = 50Q resistors connected to low impedance DC bias voltage source (see Figure 7)

Note 1:

Note 2:
Note 3:

Zarlink Semiconductor Inc.
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AC Electrical Characteristics' - Output Timing Parameters Measurement Voltage Levels

Characteristics Sym cmos# LVPECL CML Units
1 Threshold Voltage VT—CMOS O'SVDD O'SVOD_LVPECL O'SVOD_CML V
VT.LvPECL
Vr.ome
2 Rise and Fall Threshold Voltage ngh VHM O'7VDD O'SVOD_LVPECL O'SVOD_CML \%
3 Rise and Fall Threshold Voltage Low VLM O.3VDD O'ZVOD_LVPECL 0'2VOD_CML \

Timing Reference Points

—————————————————— VHM
AllSsignals - — — — — RN ——"""—"——————H#|--"-—"—— - — — - Vt
—————————————————— VLM
te tor | |« ) e tir tor
Figure 11 - Output Timing Parameter Measurement Voltage Levels
AC Electrical CharacteristicsT - C19i Input to C190 and C770 Output Timing
Characteristics Sym Min Typ* Max Units Notes
1 | C19i to C190 delay tc19D 6.7 ns
2 | C19i to C770A delay tc77p -4 ns
1T Supply voltage and operating temperature are as per Recommended Operating Conditions.
I Typical figures are for design aid only: not guaranteed and not subject to production testing.
c%i - - - - - - - - - - - A - - - - - - - — — - V1.cMmos
(19.44 MHz) ¢
—> C19D
C19° ———————————————————————— VT-CMOS
(19.44 MHz)
C770A - — — — —\~ Vr.LvPeCcL
(77.76 MHz)
Note: All output clocks have nominal 50% duty cycle.

Figure 12 - C19i Input to C190 and C770 Output Timing
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AC Electrical Characteristicst - C19i Input to OC-CLKo Output Delay Timing (CML)

Characteristics Sym Min Typ* Max | Units Notes
1 | C19ito OC-CLKo(19) delay toc-cLk19D 3.2 ns
2 C19i to OC-CLKo(38) delay tOC—CLK38D 3.0 ns
3 | C19ito OC-CLKo(77) delay toc.cLk77D 27 ns
4 C19ito OC-CLKO(1 55) delay tOC—CLK1 55D 2.4 ns
1T Supply voltage and operating temperature are as per Recommended Operating Conditions.
I Typical figures are for design aid only: not guaranteed and not subject to production testing.
c9%i - —-——————"—"——— — — —\f— — — — — — — — — — — - V1.cmos
(19.44 MHz)
N tOC-CLK19D
OC-CLKo(19)  _ _ _ __ _ __ _ _ _ _ _ _ _ 1y _ - _ __ vV
T-CML
(19.44 MHz)
—> tOC-CLK38D

oc-CLKo(38)  _/_ _ _ _ _ _ _ _ _ _ _ _ WN_-_-_ . _ _ __ Vr.omL
(38.88 MHz)

—>| tOC-CLK77D

—>| |«— tOC-CLK155D

0C-CLKo(155)
(155.52 MHz)

Note: All output clocks have nominal 50% duty cycle.

0C-CLKo(77) j\ —————— / ———————————— L — — — ~ Viomw
(77.76 MHz)

= Vicmo

Figure 13 - C19i Input to OC-CLKo Output Timing
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AC Electrical CharacteristicsT- C77 Clocks Output Timing

Characteristics Sym Min Typt Max | Units Notes
1 | C770A to C770B tc77D-AB 100 ps
2 | C770Ato C770C tc77D-AC 100 ps
3 | C770Ato C770D tc77D-AD 100 ps

1T Supply voltage and operating temperature are as per Recommended Operating Conditions.
I Typical figures are for design aid only: not guaranteed and not subject to production testing.

C770A N _ _ [ _ N\ _ _ i\:/_j\__v
T-LVPECL

— |« tc77p-AB

C770B - —_ — —_ — 4 — — —\— — r i\;/t\: Vr.LvPECL

—{ &~ terrpac

C770C o T - - - T T - - ~ VreecL

< tc77p-AD

C770D A — =X S — = A\ — —f— — — ~ VriveecL

Note: All output clocks have nominal 50% duty cycle.

Figure 14 - C770B, C770C, C770D Outputs Timing

16 Zarlink Semiconductor Inc.



Data Sheet ZL.30406
Performance Characteristics - Functional- (V¢ = 3.3V £10%; T, = -40 to 85°C)
Characteristics Min Max Units Notes
1 Pull-in range +1000 ppm
2 Lock Time 300 ms

Performance Characteristics: Output Jitter Generation - GR-253-CORE conformance - (Voo =3.3V £10%; Ty = -

40 to 85°C)
GR-253-CORE Jitter Generation Requirements ZL.30406 Jitter Generation Performance
Interface Jitter ey Equivalent
Limit in PR + e i
(Category Measurement ul limit in time TYP MAX Units
1)} Filter domain
1| 0C-48 0.1 Ulpp 40.2 - 16.9 PSp_p
STS-48 12kHz - 20MHz 0.01UIryis 4.02 1.3 2.1 PSRMS
2] 0C-12 0.1 Ulpp 161 - 9.0 PSp.p
STS-12 12kHz - SMHz 0.01UIryis 16.1 07 13 PSRMS

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

1 Loop Filter components: Rg=8.2 kQ, Cg=470 nF

Performance Characteristics: Output Jitter Generation - ETSI EN 300 462-7-1 conformance - (V¢ = 3.3V +10%;

Tp = -40 to 85°C)

EN 300 462-7-1 Jitter Generation Requirements ZL.30406 Jitter Generation Performance
Jitter Limit in Equivalent
Interface Measurement Ul limitin time TYPT MAX* Units
Filter domain
1| STM-16 0.1 Ulpp 40.2 - 12.6 psp.p
1MHz to 20MHz
- - 1.0 15 PSrMS
0.5Ulpp 201 - 17.1 psp.p
5kHz to 20MH
zto z - - 13 2.2 PSRMS
2 | STM4 0.1 Ulpp 161 - 5.8 psp.p
250kHz to 5MH
Z to oz - - 0.46 0.9 PSRMS
0.5 Ulpp 804 - 29.8 psp.p
1kHz to 5MHz N N o4 32 PSrUtS
1 Typical figures are for design aid only: not guaranteed and not subject to production testing.
I Loop Filter components: Rg=8.2 kQ, C=470 nF
Zarlink Semiconductor Inc. 17
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Performance Characteristics: Output Jitter Generation - G.813 conformance (Option 1 and 2) - (V¢ = 3.3V

+10%; Tp = -40 to 85°C)

G.813 Jitter Generation Requirements

ZL.30406 Jitter Generation Performance

Jitter Limit in
Interface Measurement Equivalent limit TYPT MmAXF Units
U| in time domain
Filter
Option 1
1| STM-16 0.1 Ulpp 40.2 - 12.6 PSp.p
1MHz to 20MHz
- - 1.0 1.5 PSrMS
0.5 Ulpp 201 - 171 pPSp.p
5kHz to 20MHz - : 13 52 P
2 | STM-4 0.1 Ulpp 161 - 5.8 pPSp_p
250kHz to 5SMHz N N 046 09 PSS
0.5 Ulpp 804 - 29.8 PSp.p
1kHz to 5SMHz N N 24 392 PSR
Option 2
3 | STM-16 0.1 Ulpp 40.2 - 16.9 pSp_p
12kHz - 20MHz - - 13 51 P
4 | STM-4 0.1 Ulpp 161 - 9.0 pPSp_p
12kHz - 5MHz - - 07 13 PSS

1 Typical figures are for design aid only: not guaranteed and not subject to production testing.
I Loop Filter components: Rg=8.2 kQ, C=470 nF

18
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D1

Sl |30ntrol Dimensions Altern. Dimensiong
ymbol__in_millimetres in_inches
T~ MIN_| MAX MIN_| MAX

HH: ] 0=0-7 A | ———1 1.20 ——— 10.047
— Al | 0.05 | 0.15 0.002 | 0.006

A2 10.95 [ 1.05 0.05710.041

] ] | Thkn D [ 12.00 BSC 0.472 BSC

| | DT | 10.00 BSC 0.394 BSC

| | E | 12.00 BSC 0.472 BSC

; : — A2 ET_|__10.00 BSC 0.394 BSC

| | E F A [ [ 0451075 0.078 1 0.030

au % B Era ke ks

@ — | 17 10. . .
= = c [ 00910201 10.00410.008
A Y

11 3
— ®_______________________ Pin features
ex H

! 64
H: N ND 16
Ind M NE 16
%’
(&

. / Gage Plane— NOTE SQUARE
Pin 1 _lLb (0.25mm) Conforms 1o JEDEC MS—026 ACD Iss. C
Notes: See Note 7.

Pin 1 indicator may be a corner chamfer, dot or both.
. Controlling dimensions are in millimeters.
. The top package bady size may be smaller than the bottom package bady size by o max. of 0.15 mm.
. Dimension D1 and E1 do not include mould protrusion.
. Dimension b does not include dambar protusion.
. Coplanarity, measured at seating plane G, to be 0.08 mm max.
Dashed area represents exposed paddle for e=PAD Fackages only.

— See leadframe drawing for e—Pad dimension.
— Metal area of exposed die pad shadll be within 0.30mm of nominal pad size.

N o~ N

© Zarlink Semiconductor 2002 All rights reserved. PaCkage COde QD /Q G
ISSUE 1 2 3 Previous package codes Package Outline for 64 Lead
= TQFP / e—Pad TQFP
acn | 203170 | 207075 | 213856 ZARLINK TP /TH 10x10x1.0mm, +2.0mm
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For more information about all Zarlink products
visit our Web Site at

www.zarlink.com

Information relating to products and services furnished herein by Zarlink Semiconductor Inc. trading as Zarlink Semiconductor or its subsidiaries (collectively
“Zarlink”) is believed to be reliable. However, Zarlink assumes no liability for errors that may appear in this publication, or for liability otherwise arising from the
application or use of any such information, product or service or for any infringement of patents or other intellectual property rights owned by third parties which may
result from such application or use. Neither the supply of such information or purchase of product or service conveys any license, either express or implied, under
patents or other intellectual property rights owned by Zarlink or licensed from third parties by Zarlink, whatsoever. Purchasers of products are also hereby notified
that the use of product in certain ways or in combination with Zarlink, or non-Zarlink furnished goods or services may infringe patents or other intellectual property
rights owned by Zarlink.

This publication is issued to provide information only and (unless agreed by Zarlink in writing) may not be used, applied or reproduced for any purpose nor form part
of any order or contract nor to be regarded as a representation relating to the products or services concerned. The products, their specifications, services and other
information appearing in this publication are subject to change by Zarlink without notice. No warranty or guarantee express or implied is made regarding the
capability, performance or suitability of any product or service. Information concerning possible methods of use is provided as a guide only and does not constitute
any guarantee that such methods of use will be satisfactory in a specific piece of equipment. It is the user’s responsibility to fully determine the performance and
suitability of any equipment using such information and to ensure that any publication or data used is up to date and has not been superseded. Manufacturing does
not necessarily include testing of all functions or parameters. These products are not suitable for use in any medical products whose failure to perform may result in
significant injury or death to the user. All products and materials are sold and services provided subject to Zarlink’s conditions of sale which are available on request.

Purchase of Zarlink’s 12C components conveys a licence under the Philips 12C Patent rights to use these components in an 1’c System, provided that the system
conforms to the 12C Standard Specification as defined by Philips.
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