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ZTEIM%;&E% Z19042 CEUFBUHIR SR HPFM (V1.0)

2k RG] 2% 719042 145 1 B

1 &

Zi9042 H1—ANEFRI T IR (digital phase-locked loop , Bl DPLL) H5&%(5 5 k%
VUL . SN ZEAME R RS EZRE . W24k T1 | Bl — RS (primary
rate transmission links) $ftE N ANRIAR 5 o EREFLBUUE THI4 2.048MHz,1.544MHz 5L 8kHz HIZ%
{5510 ST-BUS HH4h5iiif 5

Zi9042 TEAERERE. DRAPRERE. Blafeib. HARE). PIahA M. AGEE . fifeyEEM MTIE
TR A AT & T TR62411 Stratum 3,4 and 4 Enhanced ,2A &% ETSIETS 300 011 [JZ:R,

Zi9042 P LA NI S A5 SN U ESHE S BRI, %5 51Eh S F 5% 3] DPLL.
NESEAF SR, REANVIREINS RS, DS i e e mHE S 1R s A S 5 AR
NESEFE SR IER G, RYa AL =% 54 DPLL INS% 5 S IR,

SV VIS NI TR GRS, BRSBTS AL e

MR FEINSHE T RTO, BFBURIE T SR LS5 S 05 Bk A i b g i
55, HHRSEEA%) 0.05ppm .

Zi9042 1 TARIRA T LATFaldsitl, o m] b A 19 B iR A LA 1 o
1.1 KRS

L AR RAUNEME Sl (CMOS Output) -
Cl5 (1.544MHz, HTTI1) ;
/C3 (3.088 MHz , JtAHfitt) s
C2 (2.048MHz, T TAELE 2.048Mb/s. ] ST-BUS);
/C4  (4.096MHz, cAtfth, T TAELE 2.048Mb/s Hi 4.096Mb/s.[) ST-BUS) ;
/C8  (8.192MHz, SAH#H, HT TAELE 8.192 Mb/s 1] ST-BUS);

/C16  (16.384MHz, [eAHfiH, T TAFELE 16.384 Mb/s [ ST-BUS).
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2. WlESFE TAEED Giter) K.
AT & T TR62411 Stratum 3,4 Stratum 4 Enhanced for DS1 interfaces;
ETSIETS 300 011,TBR 4,TBR 12 and TBR 13 for E1 interfaces.
3. 424t 8kHz ST-BUS MifF*5 (framing signals)
4. WIANSFE(GSHRAESN: 1.544 MHz , 2.048 MHz , 8 kHz ;
5. WAL TENSHELE S
6. SH(EFIRYIAL T bit error (/£ phase slope and MTIE requirements );
7. =MAERE
i@ (Normal)
f&¥F (Holdover)
A7 (Freerun)
8. Rt AsN S TahHAH. A3, WARIRASHURYE 3 NSRS i B 3h e TARR
A A E 5 P .

12 BERETIEEM
H%e: PLCC-28
TAREEE: -40 'C ~ 485 C
1.3 FIuH
Zi9042 51K 18R, & 1UH T %5 RThig.
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B 1 B BEs I

®1 SIHBIREEX

PinNo. | 4# | it ]

1, 15 | GND | 2

2 /TRST | TTL %N, ZHACHL SIS T IR 22 IE r e, A ARAL S S ARG FE
Ho ARHEPPFSEEEAVINT 300ns .

3 SEC | \&#{5", TTL#iN. FREERDH. nTRUE 3 Rtz —:
8KHz, 1.544MHz , 2.048MHz, %15 SHiE »

4 PRI F5HE5S, TTLHiAN. S0 SEC.

5, 18 | VDD | HiEHik: +5V

6 OSCo | - TAERBhS ARG A, CMOS #irtho MEHIRART, —A 20MHz A A
55 OSCi In, AFH S ARG AR, S

7 OSCi | FTAEMBhE ARG AN, CMOS HiN. IR, —A 20MHz [ fiiAB A
5 0SCo 2 Iil. AfFH SRS A5, I 20MHz FrIFEE

8 /F160 | ST-BUS Mifiks 16.384MHz ,CMOS #iit!. &AMk 61ns (7K, FAE S 8kHZ,
¢ ST-BUS — it 67 o

9 /FOo ST-BUS iifiki 2.048MHz ,CMOS #iith. & MKFE 244ns (R 6 ik,  HZAH 8kHZ,

#& ST-BUS — il ahbsrd
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10 F8o ST-BUS iifiki 8.192MHz ,CMOS %o & MK 122ns (FIEMKM, FEEANH 8kHZ,
J& ST-BUS — i) bz o

11 Cl.50 | 1.544MHz %h CMOS #at. T T1 6.

12 /C30 | 3.088MHz it ,CMOS firth. HT T1 354

13 C20 2.048MHz Il ,CMOS #itte H T TAEAE 2.048Mb/s [¥] ST-BUS

14 /Cdo | 4.096MHz IFfEh ,CMOS fiithio HI T TAFEAE 4.096Mb/s F1 2.048Mby/s [#) ST-BUS

16 /C80 | 8.196MHz I ,CMOS fiithi. HIT A7 8.196Mb/s 1] ST-BUS

17 /Cl60 | 16.384MHz s[4 ,CMOS #ith. H T TAE(E 16.384Mb/s (1] ST-BUS

19 GTi DRG], Schmitt FA . F TGRS 10 AR, LR LR H PR bRy I
AE, ZHE IR, f A e 2545 5 1AL,

20 Gto IR A S S, CMOS Hirt . & LOS1 (5 5 HISER . T A shifdr it

21 LOS2 | N\SEE ST, TIL AN, S TRRNSEE T IR,

22 LOS1 | EZHEE S, TILHA. SRR ESEE SRR,

23 MS2 | Mode/Control Select2, TTL #ii\. MS2 5 MSI ffii€ Zi9042 () AR TR
24 MS1 Mode/Control Select], TTL %\

25 RSEL | 2550k +%, TTL i\, Fair, ZHRAVE LS PRUSEC (ES%(H 5
26 FS2 MRk FE 2, TTL $iA\. FS2 55 FS1 YE 54155 PRI. SEC [H ARSI,

27 FS1 BRIEFE 1, TTL i,

28 /RST | Reset , Schmitt FiNo ZHHALHEEAL Zi9042 %P1 5 AT 300ns. £ TR
X, BEREE IR, SR,

2 DR

2B I D RETHE K .

PRI . SEC /A& NI 5155, B3 NS (5 S, HAREAHIR], i LU 2.048MHz,
1.544MHz 5% 8KHz, 28 3% e CRIEMBAFILESHES), MNEKT T E (Time interval Error)
¥MESS, ALSTHR DPLL BEUTES %55,

BT ISR EEREIIEDL T, MESHE S PRI RN EHEI NS H 5 55
SEC I, AKFZ (5 SURIKE EH S U 220, gttt (12 (5 5 Reference IUARIRISN LB /1N

DPLL fEH =M T 5% (55 Reference 1) 16.384MHz F1 12.352MHz [#)I45 5 . DPLL 1
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(KITEIRBIE 5 1 BT AR s DR (L, % 20MHz, MRS 5 DPLL Al TAAE = A

a) NORMAL: AT, DPLL f“8UE T2%(5 S 16.384MHz/12.352MHz [ 254k

AR
b) HOLDOVER: AR, DPLL AR Ak I S A S B AAKR A AR R IR
AR

¢) FREERUN : AT, 7745 B Rf e B 16.384 MHz [R5 1555 -

0SCi A
0SCo < AR 4%

PRI
Cl. 50

|

|

|

|

i

1 SEC

| s
!
| L FEL 80
|

|

|

|

|

|

/C160
/FOo
F8o
RSEL /F160
LOS1 H 3/ F 2 RS LRI [
LOS2

MS1 MS2  /RST GTo GTi

HOFBUHIE - DhRe T HE ]

Bl 2 BeFBianEs Dhig e

e 1 H H DPLL %\ ¥ 16.384MHz/12.352MHz [V BE 5774454 ST-BUS (KT EV/T1 I i
AT,

WRIERE L B it I 1.544 MHz. 2.048 MHZ. 8 kHz —AMithfs 5 fikds— M DPLL M1z
A SR B S . SIS SIS e S A

SHAF S WA AU A DPLL 3% 155 Reference (R, i%(5 5 K A H VAT Y
AR EGE R R, PR RN E S, it DPLL ARIRASHARI S .
REN D SRR S T TIRRE, WIRAPRAS A NG S#E: A TR
A FSH(E SRS DPLL AU RS R AME IS5 5 5 TR 35 5 LOS1.LOS2.

5
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PRAINTAE A Gti 885 57

21 SEREHEL B

Zi9042 IS5 155 1 TARSE AT LU 8kHz,1.544MHz 50 2.048MHz, 4NN S FSLFS2 . 4
FIEPEIIR N RUIR 27K, ZEEAAHNIERE F8o. Cl1.50 B C20 1ENBUHI I R IBE 5 o

FS2 FS1 SHAF IR
0 0 TRE
0 1 8 kHz
1 0 1.544 MHz
1 1 2.048MHz

22 ZHEETERER

IEHGOL R, BURARI IR S HE SR RER . Z5(5 5 LRBORIARRIAS, RS AT
WS S AN AR S, T H, A T BARIAE R TARE R BB RPRES, A AR AL sl LA
TR

Zi9042 et EMSHAG FWIIN . £ BTN UESHE TR, T BSHREI NS5 T
ETAR, MEBHEESWRIERN, XASVRRILESEE SN SHE S T ENSHE SR
HAHA, AHPHE AN ZE T RN, A TSRS H IR, $Eftey DPLL BURiZS %55 Reference
FIARRERAZIE R, Rt T S5 S itk TR

WP INSHE T4 AT REIAE I FUBRSE S5, /8 DPLL (2505, HBORER IS S
BRI ZE, A 2R BAEG B AT gaFEREi Lk

Bl 3 ZHESIAERB
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AL/ TRST 55, AEG rIMFEIEmf g ey 0

(K4 TIE AMEHURHIAFAE, DPLL (IS HAE SAE E NS S 5 Z I P AL AR IBRER 3 /N,
DPLL #irth (155 I EH AR

BN HERHAAAE, 27655 5 DPLL Wi 2 M M2, Sz S 2255 S a0 st b
MSHEESHIMZER K.

23 HFHAHI DPLL
B 40T BHIER DPLL BRSSP R i . FHASASS . PRBRIED S . AR RIS, BsdRes o8
JA e A

Virtual
Reference Phase s limiter R Loop N Digitally
Detector Filter Controled
Feedback A Oscillator
Signal & A

<{= bns/125us

State Select 1 | Control
First Order low pass filter, 1. 9Hz Chireitie

cutoff frequency State Select 2 T

719042C :DPLL Block Diagram

Kl 4 e B gie) SR TR R

231 HdERGE

TP s ER R, Bdadkds (D C O, Digitally Controled Oscillator ) 7] LA TAEAE 3 Fifiat,

{EIEH (Normal) B, DCO MR E Mg i = A A5 5

TELRFF (Holdover) BUF, DCO IRFFIEHIRANIRIG 3 0 ms ~60ms [FFRF 5% M higfT.

£ H 1817 (Freerun) #EUF, DCO PA T AR BAH R ARG L H HisqT.
232 LEH

UHIEBIRELEOR A S (5 52 B % {55 Reference FITRE A4 1 13 5 Feedback [1IAH
P, BRp— AN SRR A A (S 5
233 PR

BRIEHS (Limiter) HBCK AR A2 S, BIOREH 45 5 (AR AR L (138 il a2

AT & T W IARNIYER (821 2 5us /NT 7.6ns, B 1.326ms /MT 8 1ns)
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234 IR
B S T MIE e 2, AR AR Ky 2.0Hz,
235  fEHEK

PRI AR PGS P 5 545 DPLL ABAT7EIER . fadek A izt T,

24 HHHRO B

v R 1 PR DPLL %A 16.384MHz Fl 12.352MHz B85, M7 A7 & ST-BUS HIR 4
L ERE S ERE NIV
25 ZHEESHIHEE

TWRAEINEZ (5 ST MARLRNS), SRS AR, #A S i1
PRI EME ST EARRLE . NS S S R B AR R KA VBRI, DPLL JEN ASh{REFr
N
2.6 BINFEHEFIRSH

ETHARRIGAT N, B TR M A E 5 MS2. MS1. RSEL I Gti [z, TARRES
PEHREAIRRINE 3R, S I TARRE SRR S DPLL JITAbit) 3 Rl (A, 1EH
FRRD M FERCTUReIRES: S0, S1, S2, 83, S4 F1S5 o MREEAANIAFES, TR TARESAH

%3 FRRHRARBE

N R IR &
MS2 MS1 RSEL GTi SO. S1: S2 S1H: S2H:
H HR st IEH eSS ress

(el PRI| (BLSEC| (L PRI| (LLSEC W
Wsxy | NBE | ) Z7)

0 0 0 0 S1 A S1 S1 S1

MTIE MTIE
0 0 0 1 S1 A S1 S1 S1

MTIE MTIE MTIE
0 0 1 X s2 S2 Ay s2 S2

MTIE TIME TIME

0 1 0 X TEAN SIH TR | A P CIUN
0 1 1 X TEAAN S2H S2H TREmA | A

1 0 X X A S0 SO SO SO
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LI : ARIRAHCR NI, AL 00 TIE RS, ALER00 P AL, KPS MTIE 1,
BRI BERAN TIE FLEs ) T SRR I LB R S A e i

FETEHERIZEAT T, BB SRS S MEFREHEAARNIK A S RIS, thm, R
ParEtilfE Tl RN 4 et

WRAE G MO0 AN 1 2 SHETKEAR, RIF WV IEFIRAS.
MAE S, S1A # X S0, S1. SIH 5 S2; S2A #: A S0. S1. S2H 5( S2 .

TP MRS W SPR.

S1A S2A
Auto—Holdover Auto—Holdover

S1H S2H
Holdover Holdover

K 5 FahfrhHRAHAZ K

EASEHEHRES T, SR T/ERS S MG S LOS1. LOS2. Gti 5 RST A 4T LARIRASYE.
Wk ATt Bl TAESME FIPIRESHB K,
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® 4 AR R

DN IR &
LOS2 | LOSI | GTi | RST | S0: Sl1: S2 S1H: S2H:
FIRY: | % I 55 fRe
(BAPRINZ%) | (BASECHZH) | (LIPRIAZH%) | (LLSEC h5%)
1 1 X Otol | A4 SO SO SO SO
X 0 0 1 S1 AR S1 S1 S1
MTIE MTIE
X 0 1 1 S1 AN S1 S1 S1
MTIE TIME TIME
0 1 0 1 S1 S1H A ANA S2
TIME
0 1 1 1 S2 S2 MITE AN S2 S2
TIME TIME
1 1 X 1 ANAg S1H S2H ANAg Ay

Wl 6 HahERIRA T PRSI .

10
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S1A S2A
Auto—Holdover Auto—Holdover

S1H S2H
Holdover Holdover

K6 AsEHMRESHEEE

3 Zi9042 HEEM Bt

LU F A B D e R () SR E R PR AR S L 3L
3.1 [EH+#E) (Intrinsic jitter)

WA RIE FLS R AR, e LA . B S ARSI TGRS 5%
'y, WEHHE SRR FaEE T DS TAREARFRPRE PR, ai7E B ek
PR, S AR . AR R b, 2R G SRS
H,

32 HEBIAERR Jitter tolerance)
Pl R 24 2% (5 S A G A s BRI w TAERGE S, BandEG AR s iRl sh i

11
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ETBHA5E 5 P BHIMR R DT SR 1RE . RS2 BT (B SR R R 25 W& I
s
33  BMEi#E Jitter Thansfer)

Flahftis itter Thansfer), SXFREISIIEENL (Jitter Attenuation) FRIFIAZ X475 g F4 N\ wity it i — w2 (1) £}
S, A ISR . LSRR I NINEL S, AR I IOARIE,  FARIR FRiEp e il
AR, ATV RS A .

7E 719042 ', AP AHTAOE RIS ek, JIAHE 2.0Hz (IGE IERA AR IR AIRIREE
BRI AT AR R IREIE Sns/125us LLR, XFE, SIS SRR RIZSE L 7XAME, e
NIAFAEAR IR RIS B0, BRI ARG AR R G 31 Sns/125us.

Zi9042 7 8 Mt 3 ANTTREMIEAIIER, I 24 BT RERRISER KA TEATMH SR TN
8KHz %I 8KHz - M 1.544MHz ¥ 1.544MHz . M 2.048MHz £ 2.048MHz 3 FhiiEon FIOE L5,
AP h T A i A AN —AME 21, BT S e H T e e A

TR, AF 1.544MHz [fII 1UL 4 644ns, M 2.048MHz I}, 1UI K 488ns, P A
PRI, AN R i AR TR (L B A i A5 U SRl 7, PSRRI SR (ks SR
24 T1 FAFIz04E 20UKTI /9 UL #147), T1 ZJT1 971507072 18dB, A4 T1 FIEL [1755iH 171502402

A
Tl output=T1 _inputx10- *Y
g

Tl output=20x10"20=2 501

(wrn)

El output=T1 outpurx+—=
Sl (17775

dns

El output=T1 outputx j: =3.3UI(T1)

S

FEICL BRI, A 14,38 15,8 1655 IHE LA A, Sl DITHSE R i A th 24 £ i)
HNERRZIEAR/

LIERE: XN E R SRR RS 5, P A N\ e 2 ST i1 S e s £
FEAHIFRT o DO EEERAEAE, BTSN S IR SR E ok LRI RS S I
PIENERF a2 22, L, —AERCKI SIS SR (B ER KRS AR 75%) T RIGHE

12
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TS R =
34 PEVEME (Frequency Accuracy)
AR 5 SOh 2450 TAEAE B Bl NI, S I BE S LR ZER IR . 0T Zi9042, H i
R A IS B AR R A5 T B (OSCiD HIMAIERFE .
35 REPIRVEFE (Holdover Accurary)
S TAR ORI, s I RA SRR A S S S, MM P s e e,
PRFFIAERA L SOAIZPE L (5T H I B S IR iR 22 25 0T Zi9042 3X AN et i e 1% T
VEREU N IS B BUE BSMB S SIS A SEE .
Zi9042 [¥1 =18l OSCi HERA B HA s CREFARAERGE, AFURAECRRPREA I B B A A 2
SEMARIFATZERA L o
3.6 #iK¥EE (Capture Range)
TRV AR EZS VO R (Pull-in range). {EIZSFRTEHINIAS (S 5, W LT Zi9042 425 3
[FIAPIRAS . Zi9042 IR H 45T £ 230ppm 98 2s N O0SCL (ARAERE . ilhn, 45 F Nk
JE£ 52 £ 32ppm, WIHHZRTE A £ 230ppm.
3.7 #iEfsH (Lock Range)
TEZIFIEHE NS EAE S, W LI Zi9042 TRAFFAERIAPIRAS . Zi9042 BN e 0 i 55 T 3RVE o
3.8 FHAIAIFE (Phase Slope)
FARE R RS 5 AN T BRSSO AR R, R IAD . XA RS 5 M AUENL N &5,
MTRARME T2 —MEERIME T, 44 RS TR TR sl NG TR,
3.9 AfEEREIRZ (Time Interval Error / TIE)

5 SE AT S AEALLE I AF -5 (] ) I TR B
3.10 FARHAIAEEIRZE (Maximum Time Interval Error / MTIE)
MTIE SAE—455E RIS TR B A, 25 58 18 IS5 ML E IS 5 Ta) (1) B KU I (B AT IR
MTIE(S) = TIEmax(t) — TIEmin(t)
3.1 FAALESEM: (Phase Continuity)

& SUN G A T 5 B S5 MR DU TR BOR R AN 22 o 10845 8 7 5 FHEEARAS 5 &[R4
RINE T MEDELEVEFRbRIGH T A S 4 sl TAERBE DTS A5 5 P sh < e it N e
Fo MMM Bl H 2 NS R A BB HHER I AFSIE PR Z TR ()5 ] o

Zi9042 X} AR IS H VAR SO IS R R TRE,  FE— Wi [ 5 5 ARSI A KT £

13
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Sns. SRR, KBS DB SCRIA RIS TR AN, ATREEVFZ MG 42 SIS +200ns, THAR L
FAPASEIL A RIR, )+ 5ns/125us. X3 AL AT&T TR62411 FTER KA R F5H5: 7.6ns/125us
(81ns/1.326ms).

3.12 AEAZ8EERTE] (Phase Lock Time)

FEA B IR TR AR s BN 5 BT LI T o S A5 5 A A 5 A L TS AT A 1
B (ANEFERIEIRND I, R R 2B e R

DRIy LA AT 220D 2 IR, i B e PR AR R

N AR S IR 22
NS S IR R R 2
78 e
FERZAR A L 4%

FESRTRAT AT ER B I R A, AHL H T2 SRR, AMSAEKBUE N A 0, FRE
TEWAS BT ITABAIS, WIRLE AR, (RS SECEKABUEKIT. F HA AR AL AR BRI R
ZIN PZIRUE REA AT, TTANE I TR 0 Zi9042 PR ERUEE s AL RIZR BRI 2 Ak, nT LA L AT&T
TR62411 RS HAAIFIOI AR EFRAR,  AHRAUE IR, AR A U (Kb, 2L e v
.

3.13  Zi9042 5 i) FLA5 IS AL
Zi9042 57 2 LA HU(E 2 R Hhod FH T UAHER 225K (Al intrinsic jitter, jitter tolerance, jitter transfer,
frequency accuracy, holdover accuracy, capture range, phase change slope, MTIE ).
1.  AT&T TR62411 (DS1) December 1990 for Stratum 3, Stratum4 Enhanced and Stratum 4
2. ANSITI1.101(DS1) February 1994 for Stratum 3, Stratum4 Enhanced and Stratum 4
3. ETSI 300011 (E1) April 1992 for Single Access and Multi Access
4. TBR 4 November 1995
5. TBR 12 December 1993
6. TBR 13 January 1996

7. ITU-T 1.431 March 1993

14
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4 7i9042 ¥

AT UHIAEATH] Zi9042 IS B G JLAN ), A04h: AMEN PR ARG &, ORISR, SR
H, e, BIERIAE,
41 ETAERSh
Zi9042 W LAAMEI IS, B AR AR S ik, VR0 ETAERBR. 76 A distrBar, Iph
LR 7E (frequency tolerance) 5T AR EAHIA] . iSOt B HasA TR R it AR Ya AT
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4.2  Z7i9042 HITEREFEIR

% 5 Absolute Maximum Ratings* - Voltages are with respect to ground (VSS) unless otherwise stated

C2
0. 1uF

(U LIRSIINEE 2R

Parameter Symbeol Min Max Units
1 |Supply voltage Vbb -0.3 7.0 v
2 [Voltage on any pin Ve 03 Vpp+0.3 A\
3 |Current on any pin Ipn 20 mA
4 |Storage temperature Tsr -55 125 (&
5 |PLCC package power dissipation Prp 900 mW

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

% 6 Recommended Operating Conditions* - * Voltages are with respect to ground (VSS) unless otherwise stated

Characteristics

Sym Min Max Units
1 |Supply voltage Vop 4.5 55 A%
2 |Operating temperature Ta -40 85 C
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% 7 DC Electrical Characteristics* - * Voltages are with respect to ground (VSS) unless otherwise stated

Characteristics Sym | Min | Max |Units| Conditions/Notes
1 Supply current with: OSCi = 0V Ipps 10 | mA |Outputs unloaded
2 OSCi=Clock Iop 60 mA |Outputs unloaded
3 |TTL high-level input voltage Vi 2 v
4 |TTL low-level input voltage Vi 0.8 Vv
5 |CMOS high-level input voltage Ve 10.7Vpp V |0SCi
6 |CMOS low-level input voltage Ve 0.3Vpp| V |OSCi
7 |Schmitt high-level input voltage Vem | 2.3 V |GTi,/RST
8 |Schmitt low-level input voltage A\ 0.8 V |GTi/RST
9 |Schmitt hysteresis voltage Vays| 0.4 V |GTi/RST
10 |Input leakage current I -10 +10 | vA |V=Vppor 0V
11 [High-level output voltage Vou | 24V V  |log=10mA
12 |Low-level output voltage VoL 04V | V |[ot=10mA
* Supply voltage and operating temperature are as per Recommended Operating Conditions.
% 8 AC Electrical Characteristics — Performance
Characteristics Sym Min | Max |Units| Conditions/Notest
1 Freerun Mode accuracy with OSCi at:  +Oppm| -0 +0 | ppm
) +32ppm| 32 +32 | ppm 5.8
3 +100ppm -100 | +100 | ppm
4 Holdover Mode accuracy with OSCi at: & Oppm| -0.05 +0.05 | ppm |1,2,4,6-8,40
5 +32ppm -0.05 | +0.05 | ppm [1,2,4,6-8,40
6 4 100ppm| -0.05 +0.05 | ppm |1,2,4,6-8,40
7 Capture range with OSCi at: =+ Oppm| 2230 +230 | ppm [1-3,6-8
8 +32ppm| -198 | +198 | ppm |1-3,6-8
9 +100ppm -130 | +130 | ppm |1-3,6-8
10 [Phase lock time 30 s |1-3,6-14
11 Output phase continuity with:  reference switch 200 | ns |[1-3,6-14
12 mode switch to Normal 200 ns |1-2,4-14
13 mode switch to Freerun 200 ns |1-,4,6-14
14 mode switch to Holdover| 50 ns |[1-3,6-14
15 IMTIE (maximum time interval error) 600 | ns |1-14,27
16 |Output phase slope 45 | us/s (1-14,27
17 Reference input for Auto-Holdover with:  8kHz -18k +18k | ppm |1-3,6,9-11
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18 1.544MHz -36k +36k | ppm |1-3,7,9-11

19 2.048MHz -36k +36k | ppm |1-3,8-11

T See "Notes" following AC Electrical Characteristics tables.

% 9 AC Electrical Characteristics - Timing Parameter Measurement Voltage Levels* - Voltages are with
respect to ground (VSS) unless otherwise stated.

Characteristics Sym | Schmitt | TTL CMOS Units
1 |Threshold Voltage 2 1.5 1.5 0.5Vpp \%
2 |Rise and Fall Threshold Voltage High Vim 23 2.0 0.7Vpp v
3 |Rise and Fall Threshold Voltage Low Vim 0.8 0.8 0.3Vpp \Y%

*Supply voltage and operating temperature are as per Recommended Operating Conditions.
* Timing for input and output signals is based on the worst case result of the combination of TTL and CMOS thresholds.

* See Figure 10.

® 10 NS HEER

g | B e w/h (ns) K (ns)
1 ZHEAG SR Ryl t RW 100

2 B TN LT B ] t IRF 10
3 8kHz Z7% (5 T4 A3 F8o I IE t R8D 21 6

4 1.544MHz Z% A5 54 A2 F8o IR & t R15D 337 363
5 2.048MHz ZH {5 54 A2 F8o I & t R2D 222 238
6 F8o | FOo_n i 4E t FOD 110 134
7 F160_n #%F C160_n 1) FFEHA] t F16S 11 35
8 F160_n A%} C160_n [ EFHEOORERRT | t F16H 0 20
9 F8o #| Cl.50 [AII4E t C15D -51 -37
10 F8o %I C30 n S ZE t C3D 51 37
11 F8o | C20 fHIIN4E t C2D -13 2
12 F8o #| C4o n [N 4E t C4D -13 2
13 F8o | C8o [HIN4E t C8D -13 2
14 F8o #|Cl6o_n [ IE t C16D -13 2
15 Cl.50 Bkrpoife (fikalm) t C15W 309 339
16 C3o_n ik 3afE (IRels t C3W 149 175
17 C2o fkppioifs (fikekE) t C2W 230 258
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18 Cdo_n JikphefE (Relm) t C4W 111 133
19 C8o ki (IREsD t C8W 52 70
20 Cl6o_n fkrhoifs (ke t CL6WL 24 35
21 FOo_n ikt e ¢ % D t FOWL 230 258
22 F8o fikisi /g (&) t FSWH 111 133
23 Fl60_n Fki3efs (i) t FIGWL 52 70
24 PR bR R TR t ORF 9
25 B NAZ RTINS ) tS 100

26 B NFE I ORFFINS 1) t H 100
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% 11 AC Electrical Characteristics - Intrinsic Jitter Unfiltered

Characteristics Sym | Min | Max |Units| Conditions/Notes
1 (Intrinsic jitter at F8o (8kHz) 0.0002 | Ulpp |1-14,21-24,28
2 |Intrinsic jitter at /FOo (8kHz) 0.0002 | Ulpp |1-14,21-24,28
3 |Intrinsic jitter at /F160 (8kHz) 0.0002 | Ulpp |1-14,21-24,28
4 |Intrinsic jitter at C1.50 (1.544MHz) 0.030 | Ulpp |1-14,21-24,29
5 |Intrinsic jitter at C20 (2.048MHz) 0.040 | Ulpp (1-14,21-24,30
6 |Intrinsic jitter at /C30 (3.088MHz) 0.060 | Ulpp |1-14,21-24,31
7 |Intrinsic jitter at /C4o (4.096MHz) 0.080 | Ulpp (1-14,21-24,32
8 |Intrinsic jitter at C8o (8.192MHz) 0.160 | Ulpp |1-14,21-24,33
9 |Intrinsic jitter at /C160 (16.384MHz) 0.320 | Ulpp |1-14,21-24,34

T See "Notes" following AC Electrical Characteristics tables.

% 12 AC Electrical Characteristics - C1.50 (1.544MHz) Intrinsic Jitter Filtered

Characteristics Sym | Min | Max |Units| Conditions/Notest
1 (Intrinsic jitter (4Hz to 100kHz filter) 0.015 | Ulpp |1-14,21-24,29
2 |Intrinsic jitter (10Hz to 40kHz filter) 0.010 | Ulpp |1-14,21-24,29
3 |Intrinsic jitter (8kHz to 40kHz filter) 0.010 | Ulpp |1-14,21-24,29
4 |Intrinsic jitter (10Hz to 8kHz filter) 0.005 | Ulpp |1-14,21-24,29
T See "Notes" following AC Electrical Characteristics tables.
% 13 AC Electrical Characteristics - C20 (2.048MHz) Intrinsic Jitter Filtered
Characteristics Sym | Min | Max |Units| Conditions/Notes
1 |Intrinsic jitter (4Hz to 100kHz filter) 0.015 | Ulpp |1-14,21-24,30
2 |Intrinsic jitter (10Hz to 40kHz filter) 0.010 | Ulpp |1-14,21-24,30
3 |Intrinsic jitter (8kHz to 40kHz filter) 0.010 | Ulpp |1-14,21-24,30
4 |Intrinsic jitter (10Hz to 8kHz filter) 0.005 | Ulpp |1-14,21-24,30

T See "Notes" following AC Electrical Characteristics tables
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% 14 AC Electrical Characteristics - 8kHz Input to 8kHz Output Jitter Transfer

Characteristics Sym [Min Max |Units| Conditions/Notes+
1 (Jitter attenuation for 1Hz@0.01UIpp input 0 6 dB [1-3,6,9-14,21-22,24,28 35
2 (Jitter attenuation for 1Hz@0.54UIpp input 6 16 | dB |1-3,6,9-14,21-22,24,28,35
3 |Jitter attenuation for 10Hz@0.10UIpp input 12 22 | dB [1-3,6,9-14,21-22,24,28 35
4 (Jitter attenuation for 60Hz@0.10UIpp input 28 38 | dB [1-3,6,9-14,21-22,24,28,35
5 |itter attenuation for 300Hz@0.10UIpp input 42 dB [1-3,6,9-14,21-22,24,28 35
6 |Jitter attenuation for 3600Hz@0.005UlIpp input 45 dB [1-3,6,9-14,21-22,24,28,35

T See "Notes" following AC Electrical Characteristics tables.

%% 15 AC Electrical Characteristics - 1.544MHz Input to 1.544MHz Output Jitter Transfer

Characteristics Sym| Min |Max |Units| Conditions/Notest
1 |Jitter attenuation for IHz@20UIpp input 0 6 dB [1-3,7,9-14,21-22,24,29,35
2 |Jitter attenuation for 1Hz@104UIpp input 6 16 | dB [1-3,7,9-14,21-22,24,29,35
3 |Jitter attenuation for 10Hz@20UIpp input 12 22 | dB [1-3,7,9-14,21-22,24,29,35
4 |Jitter attenuation for 60Hz@20UIpp input 28 38 | dB |1-3,7,9-14,21-22,24,29,.35
5 |itter attenuation for 300Hz@20UlIpp input 42 dB [(1-3,7,9-14,21-22,24,29,35
6 |Jitter attenuation for 10kHz@0.3UIpp input 45 dB |1-3,7,9-14,21-22,24,29,35
7 |itter attenuation for 100kHz@0.3UIpp input 45 dB [(1-3,7,9-14,21-22,24,29,35

T See "Notes" following AC Electrical Characteristics tables.
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% 16 AC Electrical Characteristics - 2.048MHz Input to 2.048 MHz Output Jitter Transfer

Characteristics Sym | Min |Max |Units| Conditions/Notest
1 litter at output for 1Hz@3.00UlIpp input 2.9 |Ulpp [1-3,8,9-14,21-22,24,30,35
2 |with 40Hz to 100kHz filter 0.09 | Ulpp |1-3,8,9-14,21-22,24,30,36
3 |Jitter at output for 3Hz@2.33UIpp input 1.3 | Ulpp [1-3,8,9-14,21-22,24,30,35
4 |with 40Hz to 100kHz filter 0.10 | Ulpp |1-3,8,9-14,21-22,24,30,36
5 |itter at output for SHz@?2.07UIpp input 0.80 | Ulpp |1-3,8,9-14,21-22,24,30,35
6 |with 40Hz to 100kHz filter 0.10 | Ulpp |1-3,8,9-14,21-22,24,30,36
7 (Jitter at output for 10Hz@1.76Ulpp input 0.40 | Ulpp |1-3,8,9-14,21-22,24,30,35
8 |with 40Hz to 100kHz filter 0.10 | Ulpp |1-3,8,9-14,21-22,24,30,36
9 |litter at output for 100Hz@1.50UlIpp input 0.06 | Ulpp |1-3,8,9-14,21-22,24,30,35
10 |with 40Hz to 100kHz filter 0.05 | Ulpp |1-3,8,9-14,21-22,24,30,36
11 (Jitter at output for 2400Hz@1.50UIpp input 0.04 | Ulpp |1-3,8,9-14,21-22,24,30,35
12 |with 40Hz to 100kHz filter 0.03 | Ulpp |1-3,8,9-14,21-22,24,30,36
13 |Jitter at output for 100kHz@0.20UlIpp input 0.04 | Ulpp |1-3,8,9-14,21-22,24,30,35
14 with 40Hz to 100kHz filter 0.02 | Ulpp |1-3,8,9-14,21-22,24,30,36

T See "Notes" following AC Electrical Characteristics tables.

2% 17 AC Electrical Characteristics - 8kHz Input Jitter Tolerance

Characteristics Sym | Min |Max |Units| Conditions/Notest
1 |Jitter tolerance for 1Hz input 0.80 Ulpp (1-3,6,9-14,21-22,24-26,28
2 |Jitter tolerance for SHz input 0.70 Ulpp |1-3,6,9-14,21-22,24-26,28
3 |Jitter tolerance for 20Hz input 0.60 Ulpp (1-3,6,9-14,21-22,24-26,28
4 |Jitter tolerance for 300Hz input 0.20 Ulpp |1-3,6,9-14,21-22,24-26,28
5 |Jitter tolerance for 400Hz input 0.15 Ulpp (1-3,6,9-14,21-22,24-26,28
6 |Jitter tolerance for 700Hz input 0.08 Ulpp |1-3,6,9-14,21-22,24-26,28
7 |Jitter tolerance for 2400Hz input 0.02 Ulpp (1-3,6,9-14,21-22,24-26,28
8 |Jitter tolerance for 3600Hz input 0.01 Ulpp |1-3,6,9-14,21-22,24-26,28

T See "Notes" following AC Electrical Characteristics tables.
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% 18 AC Electrical Characteristics - 1.544MHz Input Jitter Tolerance

Characteristics Sym | Min |Max |Units| Conditions/Notest
1 |Jitter tolerance for 1Hz input 150 Ulpp |1-3,7,9-14,21-22,24-26,29
2 (Jitter tolerance for SHz input 140 Ulpp (1-3,7,9-14,21-22,24-26,29
3 |Jitter tolerance for 20Hz input 130 Ulpp |1-3,7,9-14,21-22,24-26,29
4 |Jitter tolerance for 300Hz input 35 Ulpp (1-3,7,9-14,21-22,24-26,29
5 |Jitter tolerance for 400Hz input 25 Ulpp |1-3,7,9-14,21-22,24-26,29
6 |Jitter tolerance for 700Hz input 15 Ulpp (1-3,7,9-14,21-22,24-26,29
7 |Jitter tolerance for 2400Hz input 4 Ulpp |1-3,7,9-14,21-22,24-26,29
8 |Jitter tolerance for 10kHz input 1 Ulpp |1-3,7,9-14,21-22,24-26,29
9 |Jitter tolerance for 100kHz input 0.5 Ulpp |1-3,7,9-14,21-22,24-26,29

T See "Notes" following AC Electrical Characteristics tables.

7% 19 AC Electrical Characteristics - 2.048MHz Input Jitter Tolerance

Characteristics Sym| Min |Max |Units| Conditions/Notest
1 |itter tolerance for 1Hz input 150 Ulpp |1-3,8,9-14,21-22,24-26,30
2 |Jitter tolerance for SHz input 140 Ulpp |1-3,8,9-14,21-22,24-26,30
3 |Jitter tolerance for 20Hz input 130 Ulpp |1-3,8,9-14,21-22,24-26,30
4 |Jitter tolerance for 300Hz input 50 Ulpp |1-3,8,9-14,21-22,24-26,30
5 |Jitter tolerance for 400Hz input 40 Ulpp [1-3,8,9-14,21-22,24-26,30
6 |Jitter tolerance for 700Hz input 20 Ulpp |1-3,8,9-14,21-22,24-26,30
7 |Jitter tolerance for 2400Hz input 5 Ulpp [1-3,8,9-14,21-22,24-26,30
8 |Jitter tolerance for 10kHz input 1 Ulpp |1-3,8,9-14,21-22,24-26,30
9 |Jitter tolerance for 100kHz input 1 Ulpp (1-3,8,9-14,21-22,24-26,30

T See "Notes" following AC Electrical Characteristics tables.
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#* 20 AC Electrical Characteristics - OSCi 20MHz Master Clock Input

Characteristics Sym | Min |Max |Units| Conditions/Notest
1 [Frequency accuracy -0 +0 | ppm [15,18
2 | (20 MHz nominal) -32 | +32 | ppm [16,19
3 -100 |[+100 | ppm 17,20
4 |Duty cycle 40 60 | %
5 |Rise time 10 | ns
6 |Fall time 10 | ns

T See "Notes" following AC Electrical Characteristics tables.

i

Voltages are with respect to ground (Vss) unless otherwise stated.

Notes:

Supply voltage and operating temperature are as per Recommended Operating Conditions.

Timing parameters are as per AC Electrical Characteristics - Timing Parameter Measurement Voltage Levels

PRI reference input selected.

SEC reference input selected.
Normal Mode selected.

Holdover Mode selected.

Freerun Mode selected.

8kHz Frequency Mode selected.

1.544MHz Frequency Mode selected.

2.048MHz Frequency Mode selected.

Master clock input OSCi at 20MHz +0ppm.

10. Master clock input OSCi at 20MHz £32ppm.

11. Master clock input OSCi at 20MHz £100ppm.

12. Selected reference input at +Oppm.

13. Selected reference input at £32ppm.

14. Selected reference input at +100ppm.

15. For Freerun Mode of +0ppm.

16. For Freerun Mode of £32ppm.
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17. For Freerun Mode of +£100ppm.

18. For capture range of £230ppm.

19. For capture range of £198ppm.

20. For capture range of £130ppm.

21. 25pF capacitive load.

22. OSCi Master Clock jitter is less than 2nspp, or 0.04UIpp where1UIpp=1/20MHz.
23. Jitter on reference input is less than 7nspp.

24. Applied jitter is sinusoidal.

25. Minimum applied input jitter magnitude to regain synchronization.
26. Loss of synchronization is obtained at slightly higher input jitter amplitudes.
27. Within 10ms of the state, reference or input change.

28. 1UIpp = 125us for 8kHz signals.

29. 1UlIpp = 648ns for 1.544MHz signals.

30. 1UlIpp = 488ns for 2.048MHz signals.

31. 1UlIpp = 323ns for 3.088MHz signals.

32. 1Ulpp = 244ns for 4.096MHz signals.

33. 1UlIpp = 122ns for 8.192MHz signals.

34. 1UlIpp = 61ns for 16.384MHz signals.

35. No filter.

36.40Hz to 100kHz bandpass filter.

37. With respect to reference input signal frequency.

38. After a/RST or /TRST.

39. Master clock duty cycle 40% to 60%.

40. Prior to Holdover Mode, device was in Normal Mode and phase locked.

5 MRS

7i9042 K PLCC-28 %%, HMU Tl 15F7R.

28



ITEICHRRRRE 210042 Cxermnmprism mAEM (vio

K 15 Zi9042 (U~

29



