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Die Technology  
Wafer Fabrication Process
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Equipment
Material
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Manufacturing Site
Data Sheet
Other - Package Obsolete

 RELIABILITY/QUALIFICATION SUMMARY:

 CUSTOMER ACKNOWLEDGMENT OF RECEIPT:
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Contact your local samples representative for 
sample requests.

PRODUCT/PROCESS CHANGE NOTICE (PCN)

7 mm x 7 mm x 1.4 mm TQFP-48

May 15, 2009

August 15, 2009

This notification is to advise our customers that IDT is obsoleting the 1.4 mm thick 
TQFP-48 (7 mm x 7 mm x 1.4 mm) package.  This package will be replaced by 1.0 
mm thick TQFP-48 (7 mm x 7 mm x 1.0 mm) package.

Attachment 1 outlines the qualification plan and results.
Attachment 2 shows the affected part numbers and replacement part numbers.
Attachment 3 shows the new POD and datasheet.

There is no expected change to the product quality or reliability performance.

Change in Product Part Number 
(Refer Attachment 2)
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Integrated Device Technology, Inc.
6024 Silver Creek Valley Road
San Jose, CA 96138

PRODUCT/PROCESS CHANGE NOTICE (PCN)

PCN Type: Package Obsolete

Data Sheet Change: Yes

Detail Of Change:

Table 1

ATTACHMENT 1 - PCN # :  A0905-01

 Internal Package Nomenclature ESG48 DXG48

Lead Frame: Copper Alloy

G700 series

Die Attach: 2200

Amkor, Korea                   

Ablestik 3230

Assembly Materials

Wire:  Au wire

Lead Frame: Copper Alloy

Plating: Matte 100% Sn (Green)

Mold Compound: G700 series

Plating: Matte 100% Sn (Green)

Au wire

Description

Package Dimensions                     
(Width x Length x Thickness)

Old New

7 mm x 7 mm x 1.4 mm  7 mm x 7 mm x 1.0 mm

Assembly Location ASAC, China

This notification is to advise our customers that IDT is obsoleting the 1.4 mm thick TQFP-48 (7 mm x 7 mm x 
1.4 mm) package.  This package will be replaced by 1.0 mm thick TQFP-48 (7 mm x 7 mm x 1.0 mm) package.

Refer to Table 1 for assembly material sets used and qualified assembly locations for the new package.

There is no change to the moisture performance or RoHS compliance.

There is no change required to the board land pattern layout as a result of this change.

During the transition period, IDT will continue to support customer shipments with inventory build at the 
existing assembly locations.  IDT does not anticipate any impact on the product availability. 

We request you to acknowledge receipt of this notification within 30 days of the date of this PCN notification. If 
you require samples to conduct evaluations, please make your sample request within 30 days as samples are not 
built ahead of the change. You may contact your local sales representative to acknowledge this PCN and request 
samples.
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Integrated Device Technology, Inc.
6024 Silver Creek Valley Road
San Jose, CA 96138

PRODUCT/PROCESS CHANGE NOTICE (PCN)

Qualification Information and Qualification Data:
 Qualification Test Plans and Results:
 Qual Vehicle: 7 mm x 7 mm x 1 mm TQFP-48 ( 3 lots )
 

Note: * Test require moisture pre-conditioning sequence per JEDEC J-STD-020

ATTACHMENT 1 - PCN # :  A0905-01

Test Results                 
(SS / Rej)

45/0,  45/0,  45/0

76/0,  76/0,  76/0

  * High Accelerated Stress Test
  (130 °C/85% RH, 96 Hrs)

 JESD22-A118

  * Temperature Cycle 
  (-65 °C to +150 °C, 500 Cyc)

 JESD22-A104

 Test MethodTest Description
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Integrated Device Technology, Inc.
6024 Silver Creek Valley Road
San Jose, CA 96138

PRODUCT/PROCESS CHANGE NOTICE (PCN)

843S06BYLF 843S06EYLF 
843S06BYLFT 843S06EYLFT 

Obsolete Part Number Replacement Part Number

Affected Part Number

ATTACHMENT 2 - PCN #: A0905-01
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LOW VOLTAGE, LOW SKEW,
1.244GHz PLL CLOCK SYNTHESIZER

ICS843S06

IDT™ / ICS™ 1.244GHz PLL CLOCK SYNTHESIZER 1 ICS843S06BY  REV 11    APRIL 22, 2009

PROPOSED

GENERAL DESCRIPTION
The ICS843S06 is a low voltage, low skew 3.3V
LVPECL Clock Synthesizer and a member of the
HiPerClockS™  family of High Performance Clock
Solutions from IDT. The device targets clock
distribution in SDH/SONET telecommunication

systems but is well suited for a wide range of applications
requiring high performance high-speed clock synthesis.

The device implements a fully integrated multiplying PLL
including:

• An on-chip analog voltage controlled oscillator (VCO)
• Phase-frequency detector
• Programmable frequency dividers (prescalers)

The loop filter is external in order to optimize the PLL for differ-
ent applications.

As an option, the ICS843S06 may be operated with an exter-
nal voltage controlled crystal oscillator for applications
demanding a high-Q oscillator.

FEATURES
• Six differential 3.3V LVPECL outputs

1,244.16/622.08MHz; 1,244.16/622.08MHz
622.08/311.04MHz; 311.04/155.52MHz

155.52/77.76MHz; 77.76/38.88MHz

• Three selectable differential reference clock inputs
Clock frequency range: 19MHz to 622MHz

• REF_CLKx, nREF_CLKx pairs can accept the following
differential input level:  LVPECL

• Intrinsic jitter:  0.017mUIRMS @ 622MHz

• Output skew:  200ps (maximum)

• Optional external VCXO possible

• Simple external loop filter

• Lock detect output signal

• Full 3.3V operating supply

• Low power operation 0.6W (typical)

• -40°C to 85°C ambient operating temperature

• Available in lead-free (RoHS 6) packages

HiPerClockS™

ICS

BLOCK DIAGRAM
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IDT™ / ICS™ 1.244GHz PLL CLOCK SYNTHESIZER 2 ICS843S06BY  REV 11    APRIL 22, 2009

ICS843S06
LOW VOLTAGE, LOW SKEW, 1.244GHz PLL CLOCK SYNTHESIZER

FEATURES

The ICS843S06 comprises:

• a low-noise analog VCO
• a Phase-Frequency Detector
• frequency dividers (prescalers)
• a charge pump
into an integrated PLL frequency synthesizer. Careful design and
layout matching ensures short delay and minimum skew between
input reference clocks and outputs.

JITTER PERFORMANCE

The frequency of the input reference clock may range between
19.44MHz and 622.08MHz. Since changing the reference fre-
quency alters the loop-gain within the PLL it may be necessary
to adjust the loop-filter components when switching to a different
reference frequency in order to achieve ITU-T recommended per-
formance.

PLL PROPAGATION DELAY

When the PLL is in lock, the Phase Frequency Detector aligns
the positive (low to high transition) flanks of the reference clock
and divided VCO clock on it’s inputs. These inputs are marked R
and V on Figure 1. This means the positive transition of any FOUTx
output clock is aligned with the positive transition of the refer-
ence clock under the condition of equal reference clock frequency
and FOUTx output frequency, please refer to Figure 3. Figure 3
defines the PLL propagation delay parameter (DOUT). Note that
DOUT will change with leakage currents drawn from the loop-filter,
hence DOUT is loop-filter dependant.

Figure 3 is an example for DOUT phase relationships. The
REF_CLK[1:3] input signals shown are in reference to FOUT2
output signals, both running at Fx MHz with the PLL locked
using the recommended loop-filter and no excessive leakage
current drawn from the charge pump output. A skew of 200ps
maximum is expected, (see Figure 4). Skew over supply and
temperature definitions are at any combination of extremes.
The expected skew values are only valid with the PLL locked
when using the recommended loop-filter. The Total Output
Uncertainty is DOUT + tskew, (see Figures 3 and 4).

OUTPUT CLOCKS

The ICS843S06 is equipped with six LVPECL compatible output
buffers. Each of the output buffers is equipped with an LVTTL
enable pin that may be used to disable clock signals not in use
for noise reduction. Clock outputs are synchronized by the falling
edge. The phases of the clock output signals are aligned with
less than 200ps skew peak-to-peak between any two clock sig-
nals. Available clock signals from the PLL are divide by 1 (signal
FOUTA and by FOUTB), divide by 2 (FOUT2), divide by 4
(FOUT4), divide by 8 (FOUT8) and divide by 16 (FOUT16).

LOCK DETECT

The device outputs a signal NLDET that may be used to signal
whether or not the PLL is locked thus allowing fault diagnostics.
The NLDET outputs the result of an XOR operation of the signals
input to the phase-frequency detector. To be useful, this signal
must be filtered by a capacitor. The recommended value of this
capacitor is 10nF. The filtered lock-detect signal is output as an
LVTTL compatible signal on the output NLOCK via a comparator.

PLL LOOP-FILTER

It has been chosen to locate the passive loop-filter components
externally to the device. This allows for easy optimization of the
loop-filter to different applications. The recommended loop-filter
is a simple first-order RC-Circuit as shown on Figure 1, resulting
in a second order, type 2 loop.

The values of RS, CS and CP depend on the application. With
respect to ITU-T recommended jitter performance, appropriate
values for RS, CS and CP have been determined to be RS = 3.92kΩ,
CS = 0.22µF, and CP = 1pF for input frequency of 155.52MHz;
and RS = 9.09kΩ, CS = 0.01µF, and CP = 0 for input frequency of
19.44MHz.

Note that the loop-filter should be terminated to the negative  VCO
supply. An external VCXO might require a different termination
point for lowest point.

CHARGE PUMP POLARITY

When the PLL increases the VCO frequency, the charge pump
pin OCHP sinks current. That is, the voltage on the loop-filter
capacitor drops to increase the oscillator frequency. So be aware,
that an external VCO must have a negative VCO constant in or-
der to achieve a stable lock.

ON-CHIP VCO POWER DOWN

When operated with an external VCXO the on-chip VCO should
be powered down for noise reduction. This is done by leaving VCCA
open. See VCCA pin description.

FIGURE 1.  APPLICATION DIAGRAM
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IDT™ / ICS™ 1.244GHz PLL CLOCK SYNTHESIZER 3 ICS843S06BY  REV 11    APRIL 22, 2009

ICS843S06
LOW VOLTAGE, LOW SKEW, 1.244GHz PLL CLOCK SYNTHESIZER

dnaecruoSOCV
gnidnopserroC

sgnitteS]2:1[LESOCV

ATUOF dna)]zHM[xFERKC(ycneuqerFecnerefeRtupnI
sgnitteS]5:3[LESgnidnopserroC

zHM 0,0,0 1,0,0 0,1,0 1,1,0 0,0,1 1,0,1 0,1,1 1,1,1
OCVlanretnI

zHM4421:OCV.txE
zHM226:OCV.txE

1,0
0,0
1,1

226 226 113 551 87 93 91
A/N
7.9

elbasiD
kcabdeeFOCVlanretnI

zHM8842:OCV.txE
zHM4421:OCV.txE

0,1
0,0
1,1

4421
A/N
4421

226 113 551 87 93 91

TABLE 1. INPUT REFERENCE FREQUENCIES AS FUNCTION OF SEL[3:5] SETTINGS

PRESCALER SETTINGS

For the PLL to achieve lock a proper relation must exist between
the input reference frequency and the setting of the on-chip
prescalers. The prescalers are set by signals: VCOSEL1,
VCOSEL2, SEL3, SEL4, and SEL5 (refer to Table 1).

First, determine the desired master output frequency. This is the
frequency of output clock FOUTA (FOUTA is mirrored by FOUTB).
Next, select whether the oscillator is external or internal. The VCO
source can be external (622, 1244 or 2488MHz) or internal
(2488MHz). Table 1 gives the value of VCOSEL1/2. Finally, the
proper relation between the reference clock frequency and the
setting of SEL3, SEL4, SEL5 is read from Table 1.

DUTY CYCLE CALIBRATION

When operated with an external oscillator, the differential LVPECL
inputs (VCXO and DCCAL) are to be used. In single-ended opera-
tion the duty cycle of the outputs FOUTA and FOUTB may be
adjusted by tuning the voltage on DCCAL.
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IDT™ / ICS™ 1.244GHz PLL CLOCK SYNTHESIZER 4 ICS843S06BY  REV 11    APRIL 22, 2009

ICS843S06
LOW VOLTAGE, LOW SKEW, 1.244GHz PLL CLOCK SYNTHESIZER

TABLE 2. PIN DESCRIPTIONS

rebmuN emaN epyT noitpircseD
,21,1
63,52

V EE rewoP .snipylppusevitageN

2 1KLC_FER NILCEPVL
.tupnikcolcecnereferlaitnereffidgnitrevni-noN

RT 05= Ω Votnoitanimret 1T .
.6elbaTeeS.xKLC_FERfonoitanimreT,2erugiFeeS

3 1KLC_FERn NILCEPVL
.tupnikcolcecnereferlaitnereffidgnitrevnI

RT 05= Ω Votnoitanimret 1T .
.6elbaTeeS.xKLC_FERfonoitanimreT,2erugiFeeS

4 V 1T saiB
05x2fotniopnoitanimretnommoC.tupninoitanimreT Ω ,srotsiser

Z.V2otdesaibyllanretni 1TV,NI k1= Ω.

5 V 2T saiB
05x2fotniopnoitanimretnommoC.tupninoitanimreT Ω ,srotsiser

Z.V2otdesaibyllanretni 2TV,NI k1= Ω.

6 2KLC_FER NILCEPVL
.tupnikcolcecnereferlaitnereffidgnitrevni-noN

RT 05= Ω Votnoitanimret 2T .
.6elbaTeeS.xKLC_FERfonoitanimreT,2erugiFeeS

7 2KLC_FERn NILCEPVL
.tupnikcolcecnereferlaitnereffidgnitrevnI

RT 05= Ω Votnoitanimret 2T .
.6elbaTeeS.xKLC_FERfonoitanimreT,2erugiFeeS

41,8 2LES,1LES NITVL
pulluP
1etoN

.slevelecafretniLTTVL.A3elbaTeeS.stupnitceleskcolcecnerefeR

9 V 3T saiB
05x2fotniopnoitanimretnommoC.tupninoitanimreT Ω ,srotsiser

Z.V2otdesaibyllanretni 3TV,NI k1= Ω.

01 3KLC_FER NILCEPVL
.tupnikcolcecnereferlaitnereffidgnitrevni-noN

RT 05= Ω Votnoitanimret 3T .
.6elbaTeeS.xKLC_FERfonoitanimreT,2erugiFeeS

11 3KLC_FERn NILCEPVL
.tupnikcolcecnereferlaitnereffidgnitrevnI

RT 05= Ω Votnoitanimret 3T .
.6elbaTeeS.xKLC_FERfonoitanimreT,2erugiFeeS

73,42,31 V CC rewoP .snipylppuseroC
,51
12,81
,92,62

23

,61AEO
,4AEO,8AEO
,BAEO,2AEO

AAEO

NITVL
pulluP
1etoN

situptuoxTUOFeht,)tluafed(HGIHnehW.snipelbanetuptuO
k61.delbasidsituptuoxTUOFeht,WOLnehW.delbane Ω .rotsiser

.slevelecafretniLTTVL

,61
71

,61TUOFn
61TUOF

TUOLCEPVL .slevelecafretniLCEPVL.)61÷(riaptuptuokcolclaitnereffiD

,91
02

,8TUOFn
8TUOF

TUOLCEPVL .slevelecafretniLCEPVL.)8÷(riaptuptuokcolclaitnereffiD

,22
32

,4TUOFn
4TUOF

TUOLCEPVL .slevelecafretniLCEPVL.)4÷(riaptuptuokcolclaitnereffiD

,72
82

,2TUOFn
2TUOF

TUOLCEPVL .slevelecafretniLCEPVL.)2÷(riaptuptuokcolclaitnereffiD

,03
13

,BTUOFn
BTUOF

TUOLCEPVL .slevelecafretniLCEPVL.)1÷(riaptuptuokcolclaitnereffiD

,33
43

,ATUOFn
ATUOF

TUOLCEPVL .slevelecafretniLCEPVL.)1÷(riaptuptuokcolclaitnereffiD

,53
83

,1LESOCV
2LESOCV

NITVL
pulluP
1etoN

.elacserpdnarotallicsolanretxerolanretnirofsniptceleS
k61.B4elbaTeeS Ω .slevelecafretniLTTVL.rotsiser

:1ETON pulluP .seulavlacipytrof,elbaTscitsiretcarahCniP,2elbaTeeS.srotsiserpulluplanretniotsrefer
.egaptxennodeunitnoC
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IDT™ / ICS™ 1.244GHz PLL CLOCK SYNTHESIZER 5 ICS843S06BY  REV 11    APRIL 22, 2009

ICS843S06
LOW VOLTAGE, LOW SKEW, 1.244GHz PLL CLOCK SYNTHESIZER

TABLE 3. PIN CHARACTERISTICS

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

C NI ecnaticapaCtupnI 4 Fp

R PULLUP rotsiseRpulluPtupnI 61 kΩ

rebmuN emaN epyT noitpircseD

,93
04

,LACCD
OXCV

NITVL

F,tupnikcolclanretxelaitnereffiD XAM tupniehT.zHG53.1/zHG7.2=
asadesuebyamtupniLACCDehtroyllaitnereffiddesuebnac

)1ybedivid(OXCVlanretxegnitcelesnehW.lortnocelcycytudOXCV
dellortnocebnacstuptuoB/ATUOFn,B/ATUOFehtfoelcycytudeht

tatupniladiosunisgnimussa04/06ot06/04:egnartsujdA.LACCDyb
.tupnidetrevniehtotdetcennocsiLACCD.OXCV

,DSEeldnahnac)04nip(OXCVdna)93nip(LACCDsniP:ETON
.V005:eulavmumixamfoMBH

,44,14
54

,4LES,3LES
5LES

NITVL
pulluP
1etoN

.slevelecafretniLTTVL.C4elbaTeeS.stupnitcelesrelacserP

24 KCOLN TUOTVL
neht,TEDLNotdetcennocsiFn01nehW.dereffubtcetedkcoL

.kcol-fo-tuoLLPslangis1=KCOLN;kcol-niLLPslangis0=KCOLN
.2etoNeeS

34 TEDLN TUOgolanA .dnuorgotroticapacFn01aotniptcennoC.deretlifnutcetedkcoL

64 PHCO TUOgolanA
lliwnipehT.retlifpoolehtotdetcennocebottuptuopmupegrahC

ottnerrucecruosdnaycneuqerfrotallicsoehtesaercniottnerrucknis
.1erugiFotrefeR.ycneuqerfrotallicsoehtesaerced

74 LTCV NIgolanA .retlifpoolehtotdetcennoceboT.OCVlanretnirofniplortnocegatloV

84 V ACC rewoP
.nipylppusgolanaOCVlanretnI

.OCVlanretxegnisunehwnepoevaeL

knistaeH rewoP
sidnaecivedlanretniehtmorfdetalosiyllacirtcelesiknistaeH

.nwodgnicafdehcatta
:1ETON pulluP .seulavlacipytrof,elbaTscitsiretcarahCniP,2elbaTeeS.srotsiserpulluplanretniotsrefer

.51egapnoetoNnoitacilppAehtotrefeR:2ETON

TABLE 2. PIN DESCRIPTIONS, CONTINUED
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IDT™ / ICS™ 1.244GHz PLL CLOCK SYNTHESIZER 6 ICS843S06BY  REV 11    APRIL 22, 2009

ICS843S06
LOW VOLTAGE, LOW SKEW, 1.244GHz PLL CLOCK SYNTHESIZER

TABLE 4A. CONTROL INPUT FUNCTION TABLE

tceleStupnI

kcolCtupnI1LES 2LES
0 0 1KLC_FER

0 1 2KLC_FER

1 0 3KLC_FER

1 1 )tluafed(LLPotecnerefertupnioN

TABLE 4C. OUTPUT DIVIDER SELECT FUNCTION TABLE

tceleStupnI

rediviDtupnI
V MONT

)zHM(ycneuqerF3LES 4LES 5LES
0 0 0 1÷ 226

0 0 1 2÷ 113-226

0 1 0 4÷ 551-113

0 1 1 8÷ 87-551

1 0 0 61÷ 93-87

1 0 1 23÷ 91-93

1 1 0 46÷ 91

1 1 1 )tluafed(OCVmorfLLPotkcabdeefoN

TABLE 4B. VCOSEL INPUT FUNCTION TABLE

tceleStupnI

1LESOCV 2LESOCV
0 0 F(,2÷,OXCVlanretxE XAM )zHG7.2=

0 1 F,OCVlanretnI MON zHM226=

1 0 F,OCVlanretnI MON zHM442.1=

1 1 F(,1÷,OXCVlanretxE XAM )tluafed()zHG53.1=

FIGURE 2.  TERMINATION OF REF_CLKX INPUTS

REF_CLKx

nREF_CLKx

VTx
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IDT™ / ICS™ 1.244GHz PLL CLOCK SYNTHESIZER 7 ICS843S06BY  REV 11    APRIL 22, 2009

ICS843S06
LOW VOLTAGE, LOW SKEW, 1.244GHz PLL CLOCK SYNTHESIZER

TABLE 5A. POWER SUPPLY DC CHARACTERISTICS, VCC = 3.3V±5%, VEE = 0V, TA = -40°C TO 85°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC, VCCA  -0.5V to 4.0V

Input Voltage, VI -0.5V to VCC + 0.5V

Input Current, II -1.0mA to 1.0mA

Output Voltage, VO -0.5V to VCC

Output Current, IO

Continuous Current 50mA

Surge Current 100mA

Package Thermal Impedance, θJC  5°C/W

Operating Temperature, TJ -40°C to 125°C

Storage Temperature, TSTG -65°C to 125°C

Electrostatic Discharge Voltage, ESD
   HBM (Note1, 2) 1000V max.
   CDM (Note 3) 50V max.

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V CC egatloVylppuSrewoP 531.3 3.3 564.3 V

V ACC egatloVylppuSgolanA V CC 80.0– 3.3 V CC V

I CC tnerruCylppuSrewoP )1etoN(dedaolnUstuptuO 561 5.602 Am

I ACC tnerruCylppuSgolanA 8 Am

.61egapnosnoitaredisnoCrewoPotrefeR:1ETON

NOTE: Stresses beyond those listed under Absolute Maximum
Ratings may cause permanent damage to the device. These rat-
ings are stress specifications only. Functional operation of prod-
uct at these conditions or any conditions beyond those listed in
the DC Characteristics or AC Characteristics is not implied. Ex-
posure to absolute maximum rating conditions for extended peri-
ods may affect product reliability.

NOTE 1: Human Body Model tested to JESD22-A114-D

NOTE 2: Pins DCCAL (pin 39) and VCXO (pin 40) can handle
ESD, HBM of maximum value: 500V

NOTE 3: Charge Device Model tested to JESD2-C101

TABLE  5B. LVCMOS/LVTTL DC CHARACTERISTICS, VCC = 3.3V±5%, VEE = 0V, TA = -40°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V HI egatloVhgiHtupnI 2 V CC 3.0+ V

V LI egatloVwoLtupnI 3.0- 8.0 V

I HI

tupnI
;tnerruChgiH

1ETON

,5LES:1LES
,2LESOCV,1LESOCV

,2AEO,BAEO,AAEO
61AEO,8ANEO,4AEO

V CC V= NI V564.3= 002 Aµ

I LI

tupnI
;tnerruCwoL

1ETON

,5LES:1LES
,2LESOCV,1LESOCV

,2AEO,BAEO,AAEO
61AEO,8ANEO,4AEO

V CC V,V564.3= NI V0= 005- Aµ

V LO egatloVwoLtuptuO I LO Am1-= 0 4.0 V

V HO egatloVhgiHtuptuO I HO Am3= 1.2 V CC V

V FER ecnerefeRTVLlanretnI 33.1 4.1 45.1 V

IO PHCO 1ETON;tnerruCtuptuOpmuPegrahC 551- 551 Aµ

VO PHCO 2,1ETON;egatloVtuptuOpmuPegrahC 3.0 V CC 3.0- V

.egatlovylppuslacipytfonoitidnocehtrednU:1ETON
.daoleviticapacylerupagnimussA:2ETON
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TABLE 5D. LVPECL DC CHARACTERISTICS, VCC = 3.3V±5%, VEE = 0V, TA = -40°C TO 85°C

TABLE 5C. DIFFERENTIAL DC CHARACTERISTICS, VCC = 3.3V±5%, VEE = 0V, TA = -40°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

I HI tnerruChgiHtupnI V CC V= NI V564.3= 051 Aµ

I LI tnerruCwoLtupnI V CC V,V564.3= NI V0= 051- Aµ

V PP 2,1ETON;egatloVtupnIkaeP-ot-kaeP 51.0 3.1 V

V RMC 3,2ETON;egatloVtupnIedoMnommoC V EE 5.0+ V CC 58.0- V

R MRET rotsiseRnoitanimreTlanretnI 05 Ω
V:1ETON PP .]3:1[KLC_FERnV–]3:1[KLC_FERV=
V:2ETON LI .V3.0-nahtsselebtondluohs

VsadenifedsiegatlovedomnommoC:3ETON HI ,noitamrofnitnemerusaemretemarapotrefeR. leveLtupnIlaitnereffiD
.01egapnomargaiD

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V HO 1ETON;hgiHegatloVtuptuO V CC 2.1- V CC 9.0- V

V LO 1ETON;woLegatloVtuptuO V CC 0.2- V CC 6.1- V

V GNIWS gniwSegatloVtuptuOkaeP-ot-kaeP 6.0 0.1 V

V FER

rofecnerefeRLCEPVLlanretnI
tupnIOXCV

8.1 0.2 2.2 V

05htiwdetanimretstuptuO:1ETON Ω Vot CC ,noitamrofnitnemerusaeMretemaraPotrefeR.V2- tseTCAdaoLtuptuO
tiucriC .01egapnogniwarD
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TABLE 6. AC CHARACTERISTICS, VCC = 3.3V±5%, VEE = 0V, TA = -40°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

f OCV 1ETON;egnaRgninuTOCV 065 266 zHM

f NI ycneuqerFtupnImumixaM 91 80.226 266 zHM

K OCV tnatsnoCniaGOCV zHM226@ 781 V/zHM

J CISNIRTNI 2ETON;rettiJcisnirtnI
zHM226@

ycneuqerFkcolC.feR
71.0 IUm SMR

J REFSNART

3ETON;noitcnuFrefsnarTrettiJ
11gp,5erugiFotrefer,elpmaxenasA

F RETTIJ zHM2< 0 Bd

F RETTIJ zHM2> 02- ced/Bd

D TUO

.feRmorfyaleDtuptuO
ot)xKLC_FER(kcolC

;)xTUOF(tuptuOkcolC
8,6ETON

,ATUOF
BTUOF

57- 57 522 sp

;61,8,4,2TUOF
4ETON

52 571 523 sp

ytuD
elcyC

5ETON;elcyCytuDtuptuO
tnemerusaeMretemaraPotrefeR

,)emiTllaF/esiR(noitamrofnI
.gniwardrof01egapeeS

84 05 25 %

tR t/ F

;emiTllaF/esiRtuptuOLCEPVL
gniwardrof01egapeeS

laitnereffid%08ot%02 003 sp

t )o(ks 8,7ETON;wekStuptuO 002 sp
dehsilbatsesihcihw,egnarerutarepmetgnitarepotneibmadeificepsehtrevodeetnaraugerasretemaraplacirtcelE:ETON
teemlliwecivedehT.mpfl005nahtretaergwolfriaesrevsnartdeniatniamhtiwtekcostsetanidetnuomsiecivedehtnehw

.snoitidnocesehtrednudehcaerneebsahmuirbiliuqelamrehtretfasnoitacificeps
.4ybedividottesLESOCV:1ETON

.zHM02otzHk21egnartnemerusaeM:2ETON
.sksamrettijT-UTIdeecxeotredronilangiskcolcecnereferehtfoycneuqerfehtnotnednepedsiretlifpoolehT:3ETON

DretemaraP:4ETON TUO pooldednemmocerehtgnisudekcolsiLLPehtnehwdenifedylnodnatnepedtnerrucegakaelsi
D;retlif TUO .ycneuqerflauqefoslangistuptuodnatupnirofdenifedylnosi

.stnemeriuqerelcycytudehtniatbootdesuebnacLACCD,detcelessi)1ybedivid(OXCVeht,lanretxenehW:5ETON
.01egapno3erugiFecnerefeR:6ETON

.01egapotrefeR.egdegnillafotegdegnillafmorfderusaemwekStuptuO:7ETON
dnatsrednuot4erugiFeeS:8ETON .ytniatrecnUtuptuOlatoT
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PARAMETER MEASUREMENT INFORMATION

FIGURE 3.  TIMING OF OUTPUT CLOCKS WITH DEFINITION OF OUTPUT DELAY AND PEAK-TO-PEAK SKEW, (SEE NOTE 4 ON PAGE 8)

(EXAMPLE FOR REF_CLK TO FOUT2)

REF_CLK[1:3]

FOUT16

FOUT8

FOUTB

FOUTA

FOUT2

FOUT4

FIGURE 4.  TOTAL OUTPUT UNCERTAINTY

t
PD, LINE(F B)

tjit(φ)

±tsk(o)

–tsk(φ)

+tsk(φ)

tjit(φ)

±tsk(o)

tsk(pp)
Max. skew

REF_CLK
Comm on

FOUT 
(Feedback) Device 1

Any FOUT
Device 1

FOUT 
(Feedback) Device 2

Any FOUT
Device 2

D
OUT
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3.3V LVPECL OUTPUT LOAD AC TEST CIRCUIT

PARAMETER MEASUREMENT INFORMATION

SCOPE
Qx

nQx
LVPECL

VEE

2V

-1.3V ± 0.165V

V
CMR

 Cross Points V
PP

 

VEE

REF_CLK[1:3]

nREF_CLK[1:3]

VCC

DIFFERENTIAL INPUT LEVEL

OUTPUT RISE/FALL TIME

20%

80% 80%

20%

tR tF

VSWING

VCC

OUTPUT  SKEW

OUTPUT DUTY CYCLE/PULSE WIDTH/PERIOD

nFOUTA, nFOUTB,
nFOUT2, nFOUT4,
nFOUT8, nFOUT16

FOUTA, FOUTB,
FOUT2, FOUT4,
FOUT8, FOUT16

tsk(o)

nQx

Qx

nQy

Qy

2V

VCCA

VIH, LVPECL

VIL, LVPECL

t
PW

   
t
PERIOD

t
PW

t
PERIOD

odc = x 100%Output Duty Cycle

nFOUTA, nFOUTB,
nFOUT2, nFOUT4,
nFOUT8, nFOUT16

FOUTA, FOUTB,
FOUT2, FOUT4,
FOUT8, FOUT16
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FIGURE 5.  EXAMPLE OF JITTER TRANSFER BANDWIDTH VS. REFERENCE CLOCK FREQUENCY
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APPLICATION INFORMATION

POWER SUPPLY FILTERING TECHNIQUES

As in any high speed analog circuitry, the power supply pins are
vulnerable to random noise. To achieve optimum jitter perfor-
mance, power supply isolation is required. The ICS843S06 pro-
vides separate power supplies to isolate any high switching noise
from the outputs to the internal PLL. VCC and VCCA should be indi-
vidually connected to the power supply plane through vias, and
0.01µF bypass capacitors should be used for each pin. Figure 6
illustrates this for a generic VCC pin and also shows that VCCA

requires that an additional10Ω resistor along with a 10µF bypass
capacitor be connected to the VCCA pin. The 10Ω resistor can
also be replaced by a ferrite bead.

FIGURE 6. POWER SUPPLY FILTERING

10Ω

VCCA

10μF

.01μF

3.3V

.01μF

V
CC

FIGURE 7. UNUSED INPUT HANDLING

3.3V DIFFERENTIAL INPUT WITH BUILT-IN 50ΩΩΩΩΩ TERMINATION UNUSED INPUT HANDLING

To prevent oscillation and to reduce noise, it is recommended to
have pullup and pulldown connect to true and complement of the
unused input as shown in Figure 7.

Receiver

With

Built-In

50Ω

REF_CLK

nREF_CLK

VT

3.3V

3.3V

R2
1k

R1
1k

0.01µF
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VCC - 2V

50Ω 50Ω

RTT

Zo = 50Ω

Zo = 50Ω

FOUT FIN

RTT = Zo 1
((VOH + VOL) / (VCC – 2)) – 2

3.3V

125Ω 125Ω

84Ω 84Ω

Zo = 50Ω

Zo = 50Ω

FOUT FIN

The clock layout topology shown below is a typical termination
for LVPECL outputs. The two different layouts mentioned are
recommended only as guidelines.

FOUT and nFOUT are low impedance follower outputs that gen-
erate ECL/LVPECL compatible outputs. Therefore, terminating
resistors (DC current path to ground) or current sources must
be used for functionality. These outputs are designed to drive

50Ω transmission lines. Matched impedance techniques should
be used to maximize operating frequency and minimize signal
distortion. Figures 8A and 8B show two different layouts which
are recommended only as guidelines. Other suitable clock lay-
outs may exist and it would be recommended that the board
designers simulate to guarantee compatibility across all printed
circuit and clock component process variations.

TERMINATION FOR LVPECL OUTPUTS

FIGURE 8B.  LVPECL OUTPUT TERMINATIONFIGURE 8A.  LVPECL OUTPUT TERMINATION

INPUTS:
REF_CLK/nREF_CLK INPUTS

For applications not requiring the use of the differential input,
both REF_CLK and nREF_CLK can be left floating. Though not
required, but for additional protection, a 1kΩ resistor can be tied
from REF_CLK to ground. See Figure 7.

LVCMOS/LVTTL CONTROL PINS

All control pins have internal pull-ups or pull-downs; additional
resistance is not required but can be added for additional
protection. A 1kΩ pull-up resistor can be used.

RECOMMENDATIONS FOR UNUSED INPUT AND OUTPUT PINS

OUTPUTS:
LVPECL OUTPUTS

All unused LVPECL outputs can be left floating. We recommend
that there is no trace attached. Both sides of the differential output
pair should either be left floating or terminated.
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PRACTICAL CONSIDERATIONS

When designing the PCB it is important to consider noise
issues. Decoupling capacitors should be applied to each supply
pin. Output clock lines must be routed as transmission lines.

The reference clock inputs are terminated on-chip by 50Ω to
the positive supply. The termination pins REF_CLK[1:3] are
biased on-chip to 2V. The input impedance seen into
REF_CLK[1:3] equals 1kΩ.

The LVPECL clock outputs are terminated according to
Figures 9B and 9C.

NOTE: See page 13, Recommendations for Unused
Input and Output Pins.

LVTTL select pins are terminated on-chip with a 16kΩ pull-up
resistor giving a logic “1” when not connected.

FIGURE 9B. LVPECL OUTPUT TERMINATION, AC-COUPLED

FIGURE 9C. LVPECL OUTPUT TERMINATION, DC-COUPLED

1.3V
(VCC - 2V)

50Ω 50Ω

Zo = 50Ω

Zo = 50Ω

LVPECL LVPECL

FIGURE 9A. LVTTL SELECT PIN
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Application Note:  IDT will provide an application note to allow
the end-user to approximate the maximum time delay for NLock
to be triggered when:

Within VCXO tuning range, the ICS843S06 will track VCXO
rate of change according to bandwidth curve of PLL.

Outside of VCXO tuning range, the ICS843S06 will trigger
NLOCK with a maximum time delay based on rate of change
of input and time delay of NLOCK trigger mechanism
(including noise immunity mechanism).

FIGURE 10. ASSEMBLY FOR EXPOSED PAD THERMAL RELEASE PATH –SIDE VIEW (DRAWING NOT TO SCALE)

EPAD THERMAL RELEASE PATH

In order to maximize both the removal of heat from the package
and the electr ical performance, a land pattern must be
incorporated on the Printed Circuit Board (PCB) within the footprint
of the package corresponding to the exposed metal pad or
exposed heat slug on the package, as shown in Figure 10. The
solderable area on the PCB, as defined by the solder mask, should
be at least the same size/shape as the exposed pad/slug area on
the package to maximize the thermal/electrical performance.
Sufficient clearance should be designed on the PCB between the
outer edges of the land pattern and the inner edges of pad pattern
for the leads to avoid any shorts.

While the land pattern on the PCB provides a means of heat
transfer and electrical grounding from the package to the board
through a solder joint, thermal vias are necessary to effectively
conduct from the surface of the PCB to the ground plane(s). The
land pattern must be connected to ground through these vias.
The vias act as “heat pipes”. The number of vias (i.e. “heat pipes”)

are application specific and dependent upon the package power
dissipation as well as electrical conductivity requirements. Thus,
thermal and electrical analysis and/or testing are recommended
to determine the minimum number needed. Maximum thermal
and electrical performance is achieved when an array of vias is
incorporated in the land pattern. It is recommended to use as
many vias connected to ground as possible. It is also
recommended that the via diameter should be 12 to 13mils (0.30
to 0.33mm) with 1oz copper via barrel plating. This is desirable to
avoid any solder wicking inside the via during the soldering process
which may result in voids in solder between the exposed pad/
slug and the thermal land. Precautions should be taken to
eliminate any solder voids between the exposed heat slug and
the land pattern. Note: These recommendations are to be used
as a guideline only. For further information, refer to the Application
Note on the Surface Mount Assembly of Amkor’s Thermally/
Electrically Enhance Leadfame Base Package, Amkor Technology.

GROUND PLANE LAND PATTERN

SOLDER

THERMAL VIA

EXPOSED HEAT SLUG

(GROUND PAD)

PIN

PIN PAD

SOLDER
PIN

PIN PAD

SOLDER
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PROPOSED

POWER CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the ICS843S06.
Equations and example calculations are also provided.

1.   Power Dissipation.
The total power dissipation for the ICS843S06 is the sum of the core power plus the analog power, plus the power dissipated in the
load(s). The following is the power dissipation for V

CC 
= 3.3V + 5% = 3.465V, which gives worst case results.

NOTE:  Please refer to Section 3 for details on calculating power dissipated in the load.

• Power (core)
MAX

 = V
CC_MAX

 * (I
CC_MAX

 + I
CCA_MAX

) = 3.465V * (206.5mA + 8mA) = 743.2mW
• Power (outputs)

MAX
 = 30mW/Loaded Output pair

If all outputs are loaded, the total power is 6 * 30mW = 180mW

Total Power
_MAX

 (3.465V, with all outputs switching) = 743.2mW + 180mW = 923.2mW

2.   Junction Temperature.
Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad and directly affects the reliability of the
device. The maximum recommended junction temperature for HiPerClockSTM devices is 125°C.

The equation for Tj is as follows:  Tj = θJA * Pd_total + TA

Tj = Junction Temperature

θJA = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)

TA
 = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance θJA
 
must be used. Assuming no air

flow and a multi-layer board, the appropriate value is 42.5°C/W per Table 7A below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 0.923W * 42.5°C/W = 124.2°C.  This is below the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow, and
the type of board (single layer or multi-layer).

θθθθθ
JA

 by Velocity (Linear Feet per Minute)

TABLE 7A.  THERMAL RESISTANCE θθθθθ
JA

 FOR 48-PIN LQFP, EDQUAD FORCED CONVECTION

0
Multi-Layer PCB, JEDEC Standard Test Boards 42.5°C/W

θθθθθ
JA

 by Velocity (Meters per Second)

TABLE 7B.  THERMAL RESISTANCE θθθθθ
JA

 FOR PROPOSED 48-PIN TQFP, E-PAD FORCED CONVECTION

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 41.0°C/W 35.9°C/W 33.6°C/W
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3.  Calculations and Equations.

The purpose of this section is to derive the power dissipated into the load.

LVPECL output driver circuit and termination are shown in Figure 11.

To calculate worst case power dissipation into the load, use the following equations which assume a 50Ω load, and a termination

voltage of V
CC

– 2V.

• For logic high, V
OUT

 = V
OH_MAX

 = V
CC_MAX

 – 0.9V

(V
CC_MAX

 – V
OH_MAX

) = 0.9V

• For logic low, V
OUT

 = V
OL_MAX

 = V
CC_MAX 

– 1.7V

(V
CC_MAX

 – V
OL_MAX

) = 1.7V

Pd_H is power dissipation when the output drives high.
Pd_L is the power dissipation when the output drives low.

Pd_H = [(V
OH_MAX 

– (V
CC_MAX 

– 2V))/R
L
] * (V

CC_MAX 
– V

OH_MAX
) = [(2V – (V

CC
 – V

OH_MAX
))/R

L
] * (V

CC 
– V

OH_MAX
) =

[(2V – 0.9V)/50Ω] * 0.9V = 19.8mW

Pd_L = [(V
OL_MAX 

– (V
CC_MAX 

– 2V))/R
L
] * (V

CC_MAX 
– V

OL_MAX
) = [(2V – (V

CC
 – V

OL_MAX
))/R

L
] * (V

CC 
– V

OL_MAX
) =

[(2V – 1.7V)/50Ω] * 1.7V = 10.2mW

Total Power Dissipation per output pair = Pd_H + Pd_L = 30mW

FIGURE 11. LVPECL DRIVER CIRCUIT AND TERMINATION

VOUT

Q1

VCC - 2V

RL
50

VCC
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PROPOSED

TRANSISTOR COUNT

The transistor count for ICS843S06 is: 10,264

RELIABILITY INFORMATION

MTBF
25,470 years @ 60% CL, 10,135 years @ 90% CL

FIT will be closed after Rev. 1

θθθθθ
JA

 by Velocity (Linear Feet per Minute)

0
Multi-Layer PCB, JEDEC Standard Test Boards 42.5°C/W

TABLE 8A. θ
JA

VS. AIR FLOW TABLE FOR 48 LEAD LQFP, EQUAD

θθθθθ
JA

 by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 41.0°C/W 35.9°C/W 33.6°C/W

TABLE 8B. θ
JA

VS. AIR FLOW TABLE FOR PROPOSED 48 LEAD TQFP, E-PAD
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PACKAGE OUTLINE - Y SUFFIX FOR 48 LEAD LQFP, EDQUAD

TABLE 9A. PACKAGE DIMENSIONS

Reference Document:  JEDEC Publication 95, MS-026

NOITAIRAVCEDEJ
SRETEMILLIMNISNOISNEMIDLLA

LOBMYS

CBB

MUMINIM LANIMON MUMIXAM

N 84

A -- -- 06.1

1A 50.0 -- 51.0

2A 53.1 04.1 54.1

b 71.0 22.0 72.0

D CISAB00.9

1D CISAB00.7

E CISAB00.9

1E CISAB00.7

e CISAB05.0

L 54.0 06.0 57.0

θθθθθ 0° -- 7°

ccc -- -- 80.0

ddd -- -- 80.0

NOTE: Solder plated (85/15) on exposed area

➤

➤

➤

➤

➤

➤

➤

➤

EE1

D

D1
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PROPOSED

-HD VERSION

 EXPOSED PAD DOWN

 

PACKAGE OUTLINE - Y SUFFIX FOR 48 LEAD TQFP, E-PAD

Reference Document:  JEDEC Publication 95, MS-026

TABLE 9B. PACKAGE DIMENSIONS

NOITAIRAVCEDEJ
SRETEMILLIMNISNOISNEMIDLLA

LOBMYS
DH-CBA

MUMINIM LANIMON MUMIXAM

N 84

A -- -- 02.1

1A 50.0 -- 51.0

2A 59.0 00.1 50.1

b 71.0 22.0 72.0

c 90.0 02.0

D CISAB00.9

1D CISAB00.7

2D CISAB05.5

E CISAB00.9

1E CISAB00.7

2E CISAB05.5

e CISAB5.0

L 54.0 06.0 57.0

θθθθθ °0 °7

ccc -- -- 80.0

3E&3D 59.2
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PROPOSED

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology, Incorporated (IDT) assumes no responsibility for either its use or for
infringement of any patents or other rights of third parties, which would result from its use. No other circuits, patents, or licenses are implied. This product is intended for use in normal commercial and
industrial applications. Any other applications such as those requiring high reliability or other extraordinary environmental requirements are not recommended without additional processing by IDT. IDT
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