ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



@©IDT

Octal T1/E1/J1 Long Haul /
Short Haul Transceiver
IDT82P2288

Version 8
JANUARY 10, 2011

6024 Silver Creek Valley Road, San Jose, California 95138
Telephone: 1-800-345-7015 or 408-284-8200+ TWX: 910-338-2070 * FAX: 408-284-2775
Printed in U.S.A.
© 2011 Integrated Device Technology, Inc.




DISCLAIMER
Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, in order to improve design or performance and to supply the best pos-
sible product. IDT does not assume any responsibility for use of any circuitry described other than the circuitry embodied in an IDT product. The Company makes no representations that circuitry
described herein is free from patent infringement or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent, patent rights or other
rights, of Integrated Device Technology, Inc.

LIFE SUPPORT POLICY
Integrated Device Technology's products are not authorized for use as critical components in life support devices or systems unless a specific written agreement pertaining to such intended use is exe-
cuted between the manufacturer and an officer of IDT.
1. Life support devices or systems are devices or systems which (a) are intended for surgical implant into the body or (b) support or sustain life and whose failure to perform, when properly used in
accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant injury to the user.
2. A critical component is any components of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the life support device or system, or to affect its
safety or effectiveness.




‘ IDT Table of Contents

TABLE OF CONTENTS .....ociitiicsssesisssssssesssssssesssssesssssss e sssss s s s s s 3
LIST OF TABLES ........oociicsiesissssesssssssess e ssssssesesssssessss s sesssssssesssssesssssss e ssssssessssssssessssssesesssssessssssssessasssessassnssensans 7
LIST OF FIGURES ........ootiiiiscsccsssssssssssssssss s s s sssssss s s st s s s as s s s s s s s s st ss s s ssssssssnssssssassssssnsasasasas 9
FEATURES ...t AR R E SRR 11
L o 00 10 11
BLOCK DIAGRANM .....oititititsisssesssssssssssssssssssssssssssssssssssssasssssssssssssssssssssessss s s s ss s s ssssssssssssssssss s s s s s ssssssssssssssssssssssnssanas 12
1 PIN ASSIGNMENT ...ttt sessss s s s e s s e AR 13
2 PIN DESCRIPTION ....ooiititiiiusssesessssssesesssssssesssssessssss s s s A e 14
3 FUNCTIONAL DESCRIPTION .....oouiiiiinirissssssissssssesesssssssssssssssess s s ssssssessssssssssssss s ssssss s sssssssss e s s sssss s snans 22
B T I e I (00 N 0 23
3.2 RECEIVER IMPEDANCE MATCHING ......cciiuitiiiisssessssesssssessessessessessessss st st b ss st s s s s bbb 24

B 280 B IR 1 =T o 11 24

3.3 ADAPTIVE EQUALIZER ......coovciiuriueuissessssssssss st ssssssssssssssessesse s s s s £ £ RS 27
B 0 17 00 ] 27
3.5 CLOCK AND DATA RECOVERY .....cocsitriimssssesssssssessssssesssssssessssessesss sessssss sessssss sesssssssessssss s ss sesssssd sessssss sessssss sessssss sessssstssssessssssssnssnssenss 27

3.6 RECEIVE JITTER ATTENUATOR ......ooiiiiiniiitisissssssssesssssessesse s s ssss st s bbb bR bbb 27

B 0 =00 = 29

B 0 T IR oo L= 29

BT THTIIMOUE ..ot E bbb bbbttt 29

BT0.2 BT MOOE oottt s8££ RS bbbt 29

3.7.2  Decode Error DEtECtION ... e e e s 29

720 THTITMOUE ...t £ bbb bbb bbbttt 29

37.2.2 BT MOOE .ottt e8RSttt 29

B T 0 1S 0 T 1T 31

3.8 FRAME PROCESSOR .....ccctiiitnisiisssississssssissssssesss s sessssssessssss s s e s REERE R RE AR RE RS E RS SESe R 34
R 0 T I L o T 34

3.8.1.1  SyNChronization SEATCRING .......c.oveieurieeiiiieiee ettt bbbt eb bbb bbbttt 34

3.8.1.2  Error Event And Out Of Synchronization DEIECHON ..........ccurieiiiriiiirecereeee et 38

3.8.1.3  Overhead Extraction (T1 Mode SLC-96 FOrmat Only) .........ccoeurieinierinineneeeeseie et 39

3.8.1.4  INEEITUDE SUMMAIY ....ceiiiiieeeesce ettt bbb £ bbb bbbttt 39

R = T T 42

3.8.2.1  SynChronization SEATCHING .........c.cueeiurieeiiieii bbb 44

3.8.2.2  Error Event And Out Of Synchronization DELECHON ............coiiiirieriiircr e 47

3.8.2.3  OVEINEAA EXITACHON ......cecvuieireiiiice ettt e 48

R Y £ 10 1 GO 48

3.8.2.5  INEITUPE SUMMAIY ....ooieiiiie bbb bbb 48

3.9 PERFORMANCE MONITOR ......ociiuiuriusissessssssssassssssssssssssssssessessessessessessessessss sesssssessssssssssssssssssessessessessss sessss sesssssebsssssssssssesessesssssnssnsssssnsans 53

B TR T VL o T 53

B T = [ oo T 56

3.10 ALARNM DETECTOR ....oocuiuiiriessussesessessessessessessessessesssssssssssssssssssssssssssessessessessessesses sesssssssssssesse e sses e s s bsns s b s bbb s b bbbt 58

B L0 T I 1 o T 58

B L = T T 60

B T o 0 O 20 = Y 1 T 61
3.11.1 HDLC Channel CONfIGUIAtioN ..o s s s s 61

B 10 o T T 61

B.11.2.1 HDLC MOTE ..ottt s8££ 8RR bbb 61

Table of Contents 3 JANUARY 10, 2011



IDT82P2288 OCTAL T1/E1/J1 LONG HAUL / SHORT HAUL TRANSCEIVER

3.12 BIT-ORIENTED MESSAGE RECEIVER (T1/J1 ONLY) ..covovurererneresessssesessssesesessesssessessessssessessssessssessessssessessssessessssessessessssesssssssessessssenss 64
3.13 INBAND LOOPBACK CODE DETECTOR (T1/J1 ONLY) w.ccueurecrreseressesesessesssessesssessessessssessessssesssssssessesessessesessessssessessessssesssssssessesssseass 64
3.14 ELASTIC STORE BUFFER ......cceceosrrererererereesesssssssseserereseessssssssssssssssasssessenssssesssssssssse seresessssssssssssssenesesasassssesssssnsnenenesensssssassnsnansnensnenenes 65
3.15 RECEIVE CASIRBS BUFFER ......c.cceorrererertrereresessssresesereseesessssssssssssssasesessssssssssssssssssesesesesssssssssessssssanenesesssssssessasssenenesesessssssansnsneneneneneneaes 65
T 20 T I T oY 65

BT T I oY - 66

3.16 RECEIVE PAYLOAD CONTROL ......covvererereeeessssssrerereresesessssssssssssssssssesesssssssssssssssssseseesssssssssssssssssssseesssssssssessanssenesesesessssssassnansneneneneneses 68
3.17 RECEIVE SYSTEM INTERFACE ...t srerereveveesessssssssssssssaseseesssssssssssssssesesesesesssssesessssasane e sesssssssessansnanesenesensssssansnanenenenensnenen 7
T I T I T oY R 7
3.17.1.1 ReCeiVE CIOCK MASIEr MOTE ......coouiiiieetceeec ettt ettt bbbt sttt et besn s sttt ebebese e e s 72

3.17.1.2 ReCEIVE ClIOCK SIAVE MOTE .....oveieieeetceee ettt ettt et bbb se st ettt bt ae s sttt ebebese e e s 72

3.17.1.3 Receive MUIIPIEXEA MOTE ..ottt e sttt bt s s a b en et es 73

T I O 1Y OO 74

3.17.1.5 Output On RSDn/MRSDA(MRSDB) & RSIGN/MRSIGA(MRSIGB) .......coviiriiriiririiriniriiniseissisiesssse s sseesssssssssssssssnns 76

T I 0 g oY - 77
3.17.2.1 ReCeiVE CIOCK MASIEr MOTE ..ottt et sttt ettt b s ee et ettt ebean s st et e teberesn e seaes 77

3.17.2.2 RECEIVE CIOCK SIAVE MOUE .......veieieeetceeee ettt ettt et et bess e ettt et esean s st st bebebern e e s 77

3.17.2.3 Receive MUIIPIEXEA MOTE .......oiiiccceece ettt bbb e sttt bbb s s a b b ebne 78

KT A O - SO 78

3.17.2.5 Output On RSDn/MRSDA(MRSDB) & RSIGN/MRSIGA(MRSIGB) .......coovuiiriiriiririeniieiiinieissssie s sseesssssssssssssssnns 78

3.18 TRANSMIT SYSTEM INTERFAGE .......oceoeceereeusererererersssssssssssseseseseessssssssssssssssesesessssssssssssssssesasssanssesssssssssessssssenesesesessssssansnsnenenensnsnsaes 80
T 25 T I I oY P 80
3.18.1.1 Transmit ClOCK MASEI MOE ........coveieeercececee ettt ettt ee sttt ss ettt et esean s et st bebebesn e enaes 81

3.18.1.2 Transmit ClOCK SIAVE MOUE .......coovviieeeetieieeeeec ettt ettt ettt beas s ettt et esenn s sttt ebebesn e snaes 81

3.18.1.3 Transmit MUIEIDIEXEA MOGE .......oviiieiicicicictc ettt bbbttt bbb n s a bbb e 82

KT TR 1Y SO 83

T 2 I oY - 86
3.18.2.1 Transmit ClOCK MASEI MO .......covieiieetitieceee ettt sttt ettt as s se ettt et ebeae s st st tebebese e senes 87

3.18.2.2 Transmit ClOCK SIAVE MOUE .....c.cvcvveieeetceieeeeee ettt ettt re e sttt esess s st s et tetesenn s st ssetetesesn e sens 87

3.18.2.3 Transmit MUIIDIEXEA MOGE .......ceeeeeee ettt sttt st 87

BUAB.214  OfSEE ..ottt ettt ettt et e et e et s e et et en et et en st senae b e s e e et enaeten et et en s et s enaetennaeeas 88

3.19 TRANSMIT PAYLOAD CONTROL .....ouiccirrrtreussressssscsssssessssessasssssssssssssssssessssssessssssess st sesssssssssssssssssesssssssessssses s st sessnsssssssssssnssssssnssssssnsnes 88
3.20 FRAME GENERATOR .....cocvtrerereeressssssssereresesesesessssssssssssssessssssssssssssssssssssese st nesssesssssssssns sesessssssssssssssssenesesssssssssesssnsne st nesesessssssansnsnenenenenensses 90
K T ) B €71 T - (o TR 90
320010 THTJTMOUE oottt bbb a bbb bbb bbb bbb et bbbt e e R e bbbt bt s n e e bt bane 90

3.20.1.2 ETIMOAE ..ottt ettt ettt et en st st et n et b e s st et en et et en st sen st et e s et et enaetenan et ens et et enaetenneeeas 92

KTV I 10 B0 I 4T 11T T 95
3.20.2.1 HDLC Channel CONIGUIALION ........c.cuuiuieireiieeiieeieeeeseieis sttt 95

3.20.2.2 HDLC MOGE .....ooveeeeeeecee ettt ettt ettt ettt e as s s s st es s et en st esen et et ens et et ensst e s s s e et ensesensssesansntasensntasnsneas 95

3.20.2.3  INTEITUDE SUMMATY ..ottt bbb 95

I (=T TR 95

3.20.3 Automatic Performance Report Message (T1/J1 ONlY) ... 96
3.20.4 Bit-Oriented Message Transmitter (T1/J1 ONlY) ..o ——————————— 97
3.20.5 Inband Loopback Code Generator (T1/J1 ONIY) ... s 97
3.20.6 All ‘ZEr0’S & All ‘ONE’S ...covrerererierererersrssesese s sesss e se e sasss e s s se s s e a e eE e e AR e e E e R AR e e R e AR R e e R e e e e nE R e R e e 98
3.20.7 Change Of Frame AlIGNMENt ... s s s s e e e e s 98

3.21 TRANSNIT BUFFER .......ccoeteerecsesnnsesssesesessssssssssesesesesesessssssssssssssssassesssssssssssssssssesesesessssssesessssssesesesesssssssesssnsseneseseessssssansnsnenesensnsnenn 98
K .7 1 0 0 0 PP 99
K T 720 T I T 00 Yo (=) 1T 99
3220 TUITMOUE ..ottt e e et s e e e e s s s e et en st e s s s e e et ens e esenastesnsetesensesensssesansnsnsanansesnsnens 99

312212 ETIMOAE .ottt ettt ettt a et e s st s st en s e e n s et en et et en s e s s ant s e s et et en et s ae et ans et s enantesenseens 99

3.22.2 BPV EITOI INSEILION .....ccviirererirseserererssss e sesesssss s e e sesesasas e e s sesassssssesess st sssssasssse s sesssansssesene st st sasasassessnssssassssssssenenesesassssssenenenes 99

KT 720 Y| 3T SN 1T o T 99

3.23 TRANSMIT JITTER ATTENUATOR ...ttt s st e s et s e e e e e et s bt 99

Table of Contents 4 JANUARY 10, 2011



IDT82P2288 OCTAL T1/E1/J1 LONG HAUL / SHORT HAUL TRANSCEIVER

3.24 WAVEFORM SHAPER / LINE BUILD OUT ....coviuiimiemsesessessessissesssssessssssssss st ssssssssssssssessessesssssss s s st s st s st s 100
3.24.1 Preset Waveform TeMPIALe ..o s e e ss s sse s s s s sssss e ssssssansns e se e e ss s 100
B.2400 TAIJTMOGE .ot bbb 100

B.24.1.2 BT IMOUE .ottt bbb 101

3.24.2 Line Build Out (LBO) (T1 ONIY) .vuiririrsisessissississesssssssss s ssssss st st st st st 101
3.24.3 User-Programmable Arbitrary Waveform ... s sens 101

3.25 LINE DRIVER ....cuiiuiitiississssssssssssasssssassessessessessessesssssssss s s s s 4444 E R R R RS EEES R R R0 109
3.26 TRANSMITTER IMPEDANCE MATCHING ......oiiiiiirsisesisesississesssssessssssssss st s s st s bbb s 109
3.27 TESTING AND DIAGNOSTIC FACILITIES .....cooiiiusiesesessessessessessessessessesssssesssssssssssssssssssssssssssssssssassss s st s st s bbb s as 109
3.27.1 PRBS Generator / DELECIOT .......iouuvusressmsssimssmsssimssmssssisssss s s s s e e s e s 109
32711 PAEIN GENEIAION ...cvucvisieieis ettt 110

3.27.1.2 PatErN DEECION ..ottt 110

B I 2 0 To o)« - T G PP 111
3.27.2.1  SYSIEM LOOPDACK ...ttt ettt et n e 111

3.27.2.2 PaYIOad LOOPDECK ......cueeeieeeiitieieiieiet sttt ettt s ettt e st 111

3.27.2.3 LoCal Digital LOOPDEACK 1 ...ttt ettt sttt nnas 111

3.27.2.4 ReMOE LOOPDACK .......oiiiiiieiicicicicist ettt bbb bbbttt bbbt a bbbt b s s a bt ene 111

3.27.2.5 LoCal Digital LOOPDACK 2 ..ottt ettt s bbb nnas 111

3.27.2.6  ANAIOG LOOPDACK .....ce.verieeieicericeei sttt et s st E ettt 111

3.27.3 G.772 NoN-INtrusive MONILOFING .......ccovureecreriirieisssisis e e s s e s s bbb 11

3.28 INTERRUPT SUMMARY ......cooiuuiiuieusisessessessasssssasssssssssssssssassessessesses e s s s st s s £ R BB R0 113
01 =1 7 I 115
T 0 0 1] o 115
N =1 = 115
4.3 RECEIVE | TRANSMIT PATH POWER DOWN ......cooiiiiiinsisisissssissss st sssss s sss s ssssssssssss s st st s 115
4.4 MICROPROCESSOR INTERFACE ........ccouiiutinimssssssessessessessessessessssssssss st s s s s s b0 115
T oo I 116
4.4.2 Parallel MicroprocesSOor INtEIfaCe .........cuvrcrcrcsesssmmnrnrneresesess s s ss s s a s s e s snes 116

4.5 INDIRECT REGISTER ACCESS SCHEME .........cocosuuitminsensinsissississsssisssssssssssssss s ssssssssse s s s s st st st 117
4.5.1 Indirect Register REAA ACCESS ...t e e e e 117

4.5.2  Indirect RegiSter WIIte ACCESS ..o s e b e e e e e 117

5 PROGRAMMING INFORMATION ......ccoiiriiinsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssasasanas 118
5.1 REGISTER MAP .....cooiesinissississississss st st s bbb e £ £ SRR R EE R F AR R R 0n 118
I T T 7T T P 118
BT DIFECEREGISIET ...ttt bR sttt 118

B2 INITECE REGISIET ....ceeiceees ettt s e sttt 125

I 0 T T 126
B2 DIFECEREGISIET ...iecececiee ettt et s bbb s R s bbbt 126

5122 INGIFECE REGISIET ....ceeiceee ettt s R bbbttt 132

5.2 REGISTER DESCRIPTION ......ciuiiuriuiiusisissississsssssssssssssssssssessessessessessessessesses sessss s s st s s AR s 134
L% T e VL o T 135
B.2A DIFECEREGISIET ...eueiceceeeee ettt et s bbb s £ Rt b bbbt 135

5212 INGIFECE REGISIET ....ceeeiceeeri ettt et e st R bbbttt bbb 228

L = N T T 236
D221 DIFECEREGISIET ...eeeeceiiieceee ettt ettt et b st st e s £ Rt E s bbbt 236

5222 INIFECE REGISIET .....eieiceeerieee ettt ettt s et e st R bbbttt 329

6 IEEE STD 1149.1 JTAG TEST ACCESS PORT .....ccoiiisriresmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasas 339
6.1 JTAG INSTRUCTIONS AND INSTRUCTION REGISTER (IR) ....ccvuueuresmrrmsmsmsmsmsssssssssssssssssssssessssssssessessssssssssssssssssssssesssssessssssssssssssens 339
6.2 JTAG DATA REGISTER .....cooiuuieuieusessessissessissessessesssssssssssssssss s ssasse s s s 8RR B RREREREERREREEEEE0s 340
6.2.1 Device Identification RegiSter (IDR) ... s s 340
6.2.2 Bypass REGISLEr (BYP) ...ttt s b e e e e 340
6.2.3 Boundary Scan RegiSter (BSR) ... e s 340

6.3 TEST ACCESS PORT CONTROLLER ......covuuitmiumssssssessessessessessessessessesssssasssssassss s ssssssssse s s s s s st st 343

Table of Contents 5 JANUARY 10, 2011



IDT82P2288 OCTAL T1/E1/J1 LONG HAUL / SHORT HAUL TRANSCEIVER

7 PHYSICAL AND ELECTRICAL SPECIFICATIONS ... sssssssssssssssssssssssssssssssssasanas 346
7.1 ABSOLUTE MAXIMUNM RATINGS .....cciiuiiuriuissisisissssssssssssssessessessessessessessessessss st s s s s s s bbb 0 346
7.2 RECOMMENDED OPERATING CONDITIONS .....cociirirmminismimssmisssssssssssssssssssssssssssessss st sessss st s st s ssssss s sssssens 346
7.3 D.C. CHARACTERISTICS .....oooiuuieuriuseusissessississsssssssssssssssssssssssssessesses s s s s s s s8R R BB 0s 347
7.4 DIGITAL l/O TIMING CHARACTERISTICS ......ooooiinieuseusississississississsssssssssssss s sssssssssssssss s s s s s st st s bbb 348
7.5 CLOCK FREQUENCY REQUIREMENT ......ocoimiurresmsssssessesssessessssesssssssesssssssesssssssessssss s s s aen 348
7.6 T1/J1 LINE RECEIVER ELECTRICAL CHARACTERISTICS .......ccoscniirmniimiissssssessssssssssssssssss s s sssssssssssssssssssssssssssssssess 349
7.7 E1LINE RECEIVER ELECTRICAL CHARACTERISTICS .......ccocosimimmmmmnissssssssssesss s s sss st s ssssssssssssssssssssssssssens 350
7.8 T1/J1 LINE TRANSMITTER ELECTRICAL CHARACTERISTICS ..o s sssssssssssssssssesssssssssssssssssens 350
7.9 E1LINE TRANSMITTER ELECTRICAL CHARACTERISTICS .......ccoocininminmrnnnismsissesssssssss st s sssssssssssssssssssssssssssssssnss 351
710 JITTER TOLERANGCE ...t ses st s s s s ssssss s s s s SRR B RS S R R 0n 351

8 L O Vo T 351

8 L = T T 353

711 JITTER TRANSFER ...oititiiiiinsisssssssssssssssssesssssessss st st s bbb s £ £ R R B EEEREEREERERREREEEE0s 354

% T O T o T 354

8 T = T T 356

7.12 MICROPROCESSOR TIMING SPECIFICATION ......ccoscriumuiumssmsessmssssssssssssssssss s ssssssssssssessessessessss s ssssss s st s bbbt s 357
7.12.1 Motorola Non-MultipleXed MOME ... sssssssse s sssss e ss s s sess s s sssssss e s s ssssasssssesese e e s sssnsnes 357

7.12.1.1 Read Cycle SPECIfICALION ..ottt 357

7.12.1.2 Write CyCle SPECITICALION .......c.cueeiieerieice ettt ees et 358

7.12.2 Intel NoNn-MultipleXe@d MOGE ..o s s e e e e e e e e 359

7.12.2.1 Read CyCle SPECIfICALION ..ottt ettt 359

7.12.2.2 Write CyCle SPECITICALION .........cueiiieerieie ettt sttt 360

8 T oo T 361
ORDERING INFORMATION .....oouiuiririeresesesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssasans 362
DOCUMENT HISTORY ...ovccrrsenisssssesssssesesssssssessssssesessssssssessssssessasssssessssssssessasssssesssssnssesssssssseassssssssasssssesssssssessssssssensas 362

Table of Contents 6 JANUARY 10, 2011



|

IDT List of Tables

Table 1:

Table 2:

Table 3:

Table 4:

Table 5:

Table 6:

Table 7:

Table 8:

Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:
Table 25:
Table 26:
Table 27:
Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:
Table 36:
Table 37:
Table 38:
Table 39:
Table 40:
Table 41:
Table 42:
Table 43:
Table 44:
Table 45:
Table 46:
Table 47:
Table 48:

OPErating MOTE SEIBCHON .......cviieiieieire bbb bbb bbb bbb 23
Related Bit / REGiStEr IN ChALEr 3.1 ...t bbb 23
Impedance Matching Valug FOr The RECEIVET .........ccou i 24
Related Bit / REGIStEr IN ChAIEr 3.2 ...t bbb 26
Related Bit / Register In Chapter 3.3 & Chapter 3.4 ... ..ottt st es et 27
Criteria Of Speed AGJUSTMENT STA ..o bbb bbb 28
Related Bit / REGIStEr IN ChAPLEr 3.6 ......c.iiciiiieireee et 28
EXCESSIVE ZEr0 EITOr DEFINITION .......cvvrieecicee bbb 30
LOS CONItION IN TAIT MOTE ......ocvoeriiciet et b bbb 32
LOS CONGItION IN ETMOUE .....oviiiiiteieeseieiette ettt bbb bbb bbb bbbt 32
Related Bit / REGISIEr N ChAPLEE 3.7 ..ottt bbbt 33
THE SHUCIUIE OF SF ... bbb bbb 34
THE SHUCIUIE OF ESF ... £ bbb bbb 35
THE SHUCIUIE OF TT DIM ..o £ £ 8 £ £t 36
THE SHUCIUIE OF SLE-06 ...ttt s8££ bbb 37
Interrupt SOUICE IN T1/J1 FrAmME PIOCESSOL ......c.cuiereeerieeeireicieeses et sttt ees sttt ese et ss e e ee s s et st s e e en st nseeas 40
Related Bit / ReGiStEr IN ChApLEr 3.8.71 .. ..ottt bbb bbbttt s 40
The Structure Of TS0 IN CRC MUHRI-FTAME ...t 45
FASINFAS Bit/Patlern EFTOr CHIEEIIA ......v.evieeereeicieeeictseeisetee ettt bbbttt 47
INtErrupt SOUICE IN BT FramME PrOCESSON ......eoiieeerireeerieee sttt sttt res e e et ss st s e e et s et s e bt enses s nseens 49
Related Bit / ReGiSter IN ChApLEr 3.8.2 ...ttt 50
MOoNItored EVENES IN TA/JT IMOTE .....vrivieeieeiiei ettt bbb f bbb bbbttt 54
Related Bit / RegiSter IN Chapter 3.9.1 ...t bbbttt s 55
MONItOred EVENES IN BT IMOTE .......cuiieiieieiiecte ettt bbb bbb bbbt 56
Related Bit / RegiSter IN ChApLEr 3.9.2 ...t bbbttt 57
RED Alarm, Yellow Alarm & BlUE AlGrM CHItBIA .........ccueeieiiiiieeeteteie sttt ettt re st et be e s s sttt sse s sesssbebebese e e sessstebebessanssstasanes 58
Related Bit / Register IN Chapter 3.10.1 ...t eb bbbt 59
Related Bit / Register IN ChApter 3.10.2 ..ottt bbbttt 60
Related Bit / RegiSter IN Chapter 3.11.1 ..ottt eb e bbbt 61
Interrupt SUMMANIZE IN HDLC MOGE .....cuvieiieiiiieiiiseeeseee ettt bbb 63
Related Bit / ReGiSter IN ChApLEr 3.11.2 ... ..ot bbb bbb bbbt 63
Related Bit / ReGIStEr IN ChAPLEr 3.12 ...ttt 64
Related Bit / ReGIStEr IN ChApLEr 3.13 ...ttt bbbt 64
Related Bit / ReGIStEr IN ChALEr 3.14 ...ttt 65
Related Bit / ReGIStEr IN ChApLEr 3.15 ......vierie ettt bbbttt s 67
A-Law Digital MIlIWALE PAEHEIN ........oviceiiice ettt 69
H-Law Digital MIllIWATE PAIEIN ...ttt 69
Related Bit / ReGIStEr IN ChAPLEr 3.16 ...ttt bbbt 70
Operating Modes Selection In T1/J1 RECEIVE Path ..........coiuiii st 71
Operating Modes Selection IN E1 RECEIVE Path ..ot 77
Related Bit / REGIStEr IN ChApLEr 3.17 ...ttt bbb 79
Operating Modes Selection In T1/J1 TranSmit Path ...........ccriiirii bbb 80
Operating Modes Selection In E1 Transmit Path ..ottt 86
Related Bit / ReGiSter IN ChApLEr 3.18 ...ttt bbb bbb 88
Related Bit / ReGIStEr IN ChALEr 3.19 ...ttt bbbt 89
Related Bit / Register IN Chapter 3.20. 1.1 ...ttt bbbt es 91
B FramE GENEIATION .....covuiviieiciiei ettt b £ £ b £ E bbbttt s 92
CONITOL OVEE B BILS ....veeeeceei ettt 8 8181t 92

List of Tables 7 JANUARY 10, 2011



IDT82P2288 OCTAL T1/E1/J1 LONG HAUL / SHORT HAUL TRANSCEIVER

Table 49:
Table 50:
Table 51:
Table 52:
Table 53:
Table 54:
Table 55:
Table 56:
Table 57:
Table 58:
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:
Table 66:
Table 67:
Table 68:
Table 69:
Table 70:
Table 71:
Table 72:
Table 73:
Table 74:
Table 75:
Table 76:
Table 77:
Table 78:
Table 79:
Table 80:
Table 81:
Table 82:
Table 83:
Table 84:
Table 85:

INtErrUPt SUMMANY IN BT MOGE ...ttt s bbb s bbbttt 93
Related Bit / Register IN Chapter 3.20.1.2 ..ottt ettt ettt bbbttt bbbttt s 93
Related Bit / Register IN Chapter 3.20.2.1 ..ottt ettt ettt bbb bbbttt s 95
Related Bit / Register In Chapter 3.20.2.2 ~ Chapter 3.20.2.4 ........oiuiieiieieieieee ettt sttt sttt ntns 95
APRM MESSAJE FOMMAL ...ttt f e b 28Rt b bRttt s bt 96
APRM INEEIPIEIALION .....vviviiit et bbbt b bbb s sttt A et s b bt e e s s bbb b bbb s e n s bt e bbb s s s s e 97
Related Bit / Register IN Chapter 3.20.3 ...ttt s bbbttt s et 97
Related Bit / Register In Chapter 3.20.4 & Chapter 3.20.5 ...ttt 97
Related Bit / Register In Chapter 3.20.6, Chapter 3.20.7 & Chapter 3.271 ...t 98
Related Bit / REJISIEr IN ChAPIEr 3.22 ...ttt st bbbt sttt n e 99
Related Bit / REGISIEr IN ChaPLEr 3.23 ...t e b bbb bbbttt s 100
PULS[3:0] SEttiNg IN T1/JT MOTE ..oveieireiiieiciiie ettt ettt 101
LBO PULS[3:0] SEHING IN TT MOUE ....cvireirieiieiiieieiet sttt sttt sttt 101
Transmit Waveform ValUE FOr BT 75 W ...ttt et 102
Transmit Waveform Valug FOr BT 120 W ...ttt 103
Transmit Waveform Valug FOr T1 0~133 fl ...ttt ettt 103
Transmit Waveform Valug FOr T1 133~266 ft .........coiieee ettt 104
Transmit Waveform Valug FOr T1 268~399 fl ...ttt 104
Transmit Waveform Valug FOr T1 3997833 fl ...t 105
Transmit Waveform Valug FOr T1 533~B55 i ...ttt 105
Transmit Waveform Valug FOr J1 0~B55ft ...ttt 106
Transmit Waveform Valug FOr DST 0 dB LBO ..ottt ettt 106
Transmit Waveform Valug FOr DS1 =7.5 AB LBO ...ttt ettt sttt 107
Transmit Waveform Valug FOr DS1 -15.0 AB LBO .......ocuiiiieiciereee ettt ettt 107
Transmit Waveform Valug FOr DS1 -22.5 AB LBO ..ottt ettt 108
Related Bit / ReGiStEr IN ChAIEr 3.24 ...t 108
Impedance Matching Value FOr The TranSMILET ..ot 109
Related Bit / Register In Chapter 3.25 & Chapter 3.26 ...ttt sttt 109
Related Bit / REGIStEr IN ChALEr 3.27.1 ...ttt bbb 110
Related Bit / Register In Chapter 3.27.2 & Chapter 3.27.3 ...ttt ettt ee s eenns s 113
Related Bit / Register IN Chapter 3.28 ...t 114
Parallel MiCroproCESSOr INTEITACE ...ttt ees ettt s st s e e ee s st nt et ee et ennneenns 116
Related Bit / REGISIEr IN ChAPLEE 4 ..ottt 117
O TR 340
I R ettt et AR R SR £ £ SR £ AR RS R4 £ R RS A S AeR LRSS R A SR AR R LR eE A LRSS AR AL A £ LR SRS AR RS A e S AL A e A £ nR R ee A e A e S e An e s et et s nE et e neeenaes 340
BOUNAArY SCAN (BS) SEUUENCE .......vuieiriiiiiseieiieiet sttt 340
TAP Controller State DESCIIIHON .......c.oiieeriieecirireees ettt es ettt ee e es s sese et e e see e ee s e e re s se s e e s e e e et s nes e esns s s nes 343

List of Tables 8 JANUARY 10, 2011



|

IDT List of Figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.
Figure 46.
Figure 47.
Figure 48.

256-Pin CABGA aNnd PBGA (TOP VIBW) .....cuiviieiitieieieeitieietseiei ettt bbb bbbttt 13
Receive / TranSMIt LINE CIFCUIL ........c.vueurieireiiericiii et bbb 24
Receive Path Monitoring (TWISTEA PaIN) ........c.iiiieieiicii bbb 25
Transmit Path Monitoring (TWISTEA PaIF) ........cc.cuiieieiieieieietreei ettt bbbttt 25
Receive Path MONItoring (COAX) ...ttt bbb 26
Transmit Path MONItOrING (COAX) ....viuieiiieeeiriiee ettt bbb bbb bbb bbbttt 26
JIEEE ATIENUALOT ... bbb bbb £ bbb E bbb bbbt 27
F 1 L= =T VA To] =10 T = o TSP 30
BBZS EXCESSIVE ZEIO EFTON ...ttt £ bbb 30
HDB3 Code Violation & EXCESSIVE ZEIO EITOT ...ttt 30
E1 Frame SEArChING PIOCESS .........cueuiuiiieiiieiieitieiieineiees ittt bbb bbb bbb 43
BaSIC Frame SEAICHING PrOCESS .......c.iuiiuiuiiiesieriieiseiseiei ettt bbb s8££ bbb bbb 44
TS16 Structure Of CAS Signaling MUI-FTAME ... 46
SEANAATA HDLC PACKEL ........orcveeirceeici ettt 8 £ bbb 61
Overhead INAICAtIoN 1N THE FIFO ...t bbbt 62
SigNaling OUIPUL IN TA/JT MOTE ..ot bbbt 66
SigNAlNG OUIPUL IN BT IMOTE .......vueiritice e bbb 66
T1/J1 To E1 Format Mapping = G.802 MOTE .........cuoeueieieeeieeeieireeis ettt ettt es st seses e 72
T1/J1 To E1 Format Mapping - One Filler Every Fourth Channel MO ..........c.oceiriniininr e 73
T1/J1 To E1 Format Mapping - Continuous Channels MOGE .........c.cviurrirerr sttt 73
No Offset When FE =1 & DE = 1IN RECEIVE Path ...t 74
No Offset When FE =0 & DE = 0 In RECEIVE Path ... 75
No Offset When FE =0 & DE = 1IN RECEIVE Path .........oeiieic bbb 75
No Offset When FE =1 & DE = 0 In RECEIVE Path ...t 76
E1 To T1/J1 Format Mapping = G.802 MOGE ......c.cuieurerereieirieeeire ettt ee sttt ne s s e e enns 81
E1 To T1/J1 Format Mapping - One Filler Every Fourth Channel MOGE ..o 82
E1 To T1/J1 Format Mapping - Continuous Channels MOGE ..o 82
No Offset When FE =1 & DE = 1 In TranSmif PAth .......c.ouiiiiiece ettt 83
No Offset When FE =0 & DE = 0 In TranSmif PAth ..ottt 84
No Offset When FE =0 & DE = 1 In TranSmif PAth ..ottt 84
No Offset When FE =1 & DE = 0 In TranSmif Path ..ottt 85
DSX-1 WaVETOrM TEMPIATE .......cvuieirieieiieici i8££t 100
T1/J1 Pulse Template MeaSUrEMENt CIrCUIL ............euieriieiicirieireieeee ettt s bbb bbbttt 100
E1 WaVETOrM TEMPIGLE ......o.cvieeie et bbb 101
E1 Pulse Template MeasuremMENt CIFCUIL .........coveiueuierieiiiencs et 101
G772 NON-INEFUSIVE MONITOT ..ottt bbbt 112
Hardware Reset WHEN POWEIEA-UD .......c.oiiiiiiiie ettt bbb bbbt 115
Hardware Reset IN NOMAl OPEIAtION ..........cuiuiiieriiriiirecisie e 115
Read Operation [N SPIMOUE ...ttt b8 £t 116
WIrite OPEration [N SPIMOTE ......cueviuiieiitriei ittt b bbb E bbbt s bbbt 116
JTAG ATCNIEOIUIE ...viiteeei ettt bbb h £ 1R E bbb bbb bbbt n bt es 339
JTAG SEALE DIAGIAM ..ottt ettt et b e b £ b £ b £ bbb e b bbbttt ns 345
/O TIMING IN MOGE ....ceiie it b8 8888 bR bRt 348
T1/J1 Jitter Tolerance Performance REQUIFEMENT ..........co ittt bbbt bbbt 352
E1 Jitter Tolerance Performance REQUIMEMENL ..ot s s 353
T1/J1 Jitter Transfer Performance Requirement (AT&T62411 / GR-253-CORE / TR-TSY-000009) .......ccovvvrrrerrmerrieeeireenererseeeeeineees 355
E1 Jitter Transfer Performance REqUIrEMENT (G.736) ........vvuierimririirieiiirieicis et et s 356
Motorola Non-Multiplexed MOGE REAT CYCIE .........uuuieririiirieriir e st 357

List of Figures 9 JANUARY 10, 2011



IDT82P2288

Figure 49. Motorola Non-Multiplexed Mode Write Cycle

Figure 50. Intel Non-Multiplexed Mode Read Cycle
Figure 51. Intel Non-Multiplexed Mode Write Cycle
Figure 52. SPI Timing Diagram

List of Figures

OCTAL T1/E1/J1 LONG HAUL / SHORT HAUL TRANSCEIVER

10 JANUARY 10, 2011



@IDT

Octal T1/E1/J1 Long Haul /
Short Haul Transceiver

IDT82P2288

FEATURES
LINE INTERFACE

Each link can be configured as T1, E1 or J1

Supports T1/E1/J1 long haul/short haul line interface

HPS for 1+1 protection without external relays

Receive sensitivity exceeds -36 dB @ 772 Hz and -43 dB @ 1024
Hz

Selectable internal line termination impedance: 100 Q (for T1), 75
Q /120 Q (for E1) and 110 Q (for J1)

Supports AMI/B8ZS (for T1/J1) and AMI/HDB3 (for E1) line encod-
ing/decoding

Provides T1/E1/J1 short haul pulse templates, long haul LBO (per
ANSI T1.403 and FCC68: 0 dB, -7.5 dB, -15 dB, -22 dB) and user-
programmable arbitrary pulse template

Supports G.772 non-intrusive monitoring

Supports T1.102 line monitor

Transmit line short-circuit detection and protection

Separate Transmit and Receive Jitter Attenuators (2 per link)
Indicates the interval between the write pointer and the read
pointer of the FIFO in JA

Loss of signal indication with programmable thresholds according
to ITUT-T G.775, ETS 300 233 (E1) and ANSI T1.403 (T1/J1)
Supports Analog Loopback, Digital Loopback and Remote Loop-
back

Each receiver and transmitter can be individually powered down

FRAMER

Each link can be configured as T1, E1 or J1

Frame alignment/generation for T1 (per ITU-T G.704, TA-TSY-
000278, TR-TSY-000008), E1 (per ITU-T G.704), J1 (per JT
G.704) and un-framed mode

Supports T1/J1 Super Frame and Extended Super Frame, T1 Dig-
ital Multiplexer and Switch Line Carrier - 96, E1 CRC Multi-frame
and Signaling Multi-frame

Signaling extraction/insertion for CAS and RBS signaling

Provides programmable system interface supporting Mitel™ ST-

bus, AT&T™ CHI and MVIP bus, 8.192 Mb/s multiplexed bus and
1.544 Mb/s or 2.048 Mb/s non-multiplexed bus

The IDT and the IDT logo are registered trademarks of Integrated Device Technology, Inc.

© 2010 Integrated Device Technology, Inc.

Three HDLC controllers per link with separate 128-byte transmit
and receive FIFOs per controller

Programmable bit insertion and bit inversion on per channel/
timeslot basis

Provides Bit Oriented Message (BOM) generation and detection
Provides Automatic Performance Report Message (APRM) gener-
ation

Detects and generates alarms (AIS, RAI)

Provides performance monitor to count Bipolar Violation error,
Excess Zero error, CRC error, framing bit error, far end CRC error,
out of frame and change of framing alignment position

Supports System Loopback, Payload Loopback, Digital Loopback
and Inband Loopback

Detects and generates selectable PRBS and QRSS

CONTROL INTERFACE

Supports Serial Peripheral Interface (SPI) microprocessor and par-
allel Intel/Motorola non-multiplexed microprocessor interface
Global hardware and software reset

Two general purpose /O pins

Per link power down

GENERAL

Flexible reference clock (N x 1.544 MHz or N x 2.048 MHz)
(0<N<5)

JTAG boundary scan

3.3V 1/0O with 5V tolerant inputs

Low power consumption (Typical 900 mW)

3.3Vand 1.8 V power supply

256-pin CABGA package

APPLICATIONS

1

C.O, PABX, ISDN PRI

Wireless Base Stations

T1/E1/J1 ATM Gateways, Multiplexer
T1/E1/J1 Access Networks
LAN/WAN Router

Digital Cross Connect

SONET/SDH Add/Drop Equipment
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2 PIN DESCRIPTION

Name Type Pin No. Description
Line and System Interface
RTIP[1] Input C11  |RTIP[1:8] / RRING[1:8]: Receive Bipolar Tip/Ring for Link 1 ~ 8
RTIP[2] D8  |These pins are the differential line receiver inputs.
RTIP[3] D6
RTIP[4] B4
RTIP[5] F14
RTIP[6] J13
RTIP[7] L13
RTIP[8] N14
RRING[1] D11
RRING[2] D9
RRING[3] D5
RRING[4] C4
RRING[5] G14
RRINGI[6] H13
RRING[7] M13
RRING[8] N15
TTIP[1] Output A12  |TTIP[1:8] / TRING[1:8]: Transmit Bipolar Tip/Ring for Link 1 ~ 8
TTIP[2] A8 These pins are the differential line driver outputs and can be set to high impedance state globally or individually. A
TTIP[3] A7 |logic high on the THZ pin sets all these pins to high impedance state. When the T_HZ bit (b4, T1/J1-023H,... / b4,
TTIP[4] A1 E1-023H,...) *is set to ‘1’, the TTIPn/TRINGn pins in the corresponding link are set to high impedance state.
TTIP[9] E16  [Besides, TTIPn/TRINGn will also be set to high impedance state by other ways (refer to Chapter 3.25 Line Driver for
TTIP[6] J16  |details).
TTIP[7] K16
TTIP[8] T16
TRING[1] A11
TRING[2] A9
TRINGI3] A6
TRING[4] A2
TRINGI5] F16
TRING[6] H16
TRINGI[7] L16
TRINGI8] R16
RSD[1]/ MRSDA[1] High-Z P3 RSD[1:8]: Receive Side System Data for Link 1 ~ 8
RSD[2] / MRSDB[1] Output R2 The processed data stream is output on these pins.
RSD[3] R1 In Receive Clock Master mode, the RSDn pins are updated on the active edge of the corresponding RSCKn.
RSD[4] P1 In Receive Clock Slave mode, determined by the RSLVCK bit (b4, T1/J1-010H / b4, E1-010H), the RSDn pins are
RSD[5] / MRSDA[2] N2 updated on the active edge of the corresponding RSCKn or all eight RSDn pins are updated on the active edge of
RSD[6] / MRSDB|2] M4 |RSCK[1].
RSD[7] M2
RSDI[8] L5 MRSDA[1:2] / MRSDB[1:2]: Multiplexed Receive Side System Data A / B for Link 1 ~8
In Receive Multiplexed mode, the MRSDA[1:2] pins or the MRSDBJ[1:2] pins are used to output the processed data
stream. Using a byte-interleaved multiplexing scheme, the MRSDA[1]/MRSDBJ[1] pins output the data from Link 1 to
Link 4, while the MRSDA[2)/MRSDB[2] pins output the data from Link 5 to Link 8. The data on the MRSDA[1:2)/
MRSDBJ[1:2] pins are updated on the active edge of the MRSCK. The data on MRSDA[1:2] is the same as the data
on MRSDB[1:2]. MRSDBJ[1:2] are for back-up purpose.

Note:
* The contents in the brackets indicate the position of the preceding bit and the address of the register. After the address, if the punctuation *,..." is followed, this bit is in a per-link control reg-
ister and the listed address belongs to Link 1. Users can find the omitted addresses in Chapter 5. If there is no punctuation following the address, this bit is in a global control register.
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Name Type Pin No. Description
RSIG[1]/MRSIGA[1]|  High-Z T2 RSIG[1:8]: Receive Side System Signaling for Link 1~ 8
RSIG[2]/MRSIGB[1]|  Output 1K The extracted signaling bits are output on these pins. They are located in the lower nibble (b5 ~ b8) and are chan-

RSIG[3] P2 nel/timeslot-aligned with the data output on the corresponding RSDn pin.

RSIG[4] N3 In Receive Clock Master mode, the RSIGn pins are updated on the active edge of the corresponding RSCKn.
RSIG[5] / MRSIGA[2] N1 In Receive Clock Slave mode, determined by the RSLVCK bit (b4, T1/J1-010H / b4, E1-010H), the RSIGn pins are
RSIG[6] / MRSIGB|2] M3 |updated on the active edge of the corresponding RSCKn or all eight RSIGn are updated on the active edge of

RSIG[7] M1 RSCKI[1].

RSIG[8] L4

MRSIGA[1:2] | MRSIGB[1:2]: Multiplexed Receive Side System Signaling A / B for Link 1~ 8

In Receive Multiplexed mode, the MRSIGA[1:2] pins or the MRSIGB[1:2] pins are used to output the extracted sig-
naling bits. The signaling bits are located in the lower nibble (b5 ~ b8) and are channel/timeslot-aligned with the data
output on the corresponding MRSDA[1:2]/MRSDBJ[1:2] pins. Using the byte-interleaved multiplexing scheme, the
MRSIGA[1)/MRSIGB[1] pins output the signaling bits from Link 1 to Link 4, while the MRSDA[2/MRSDBI[2] pins out-
put the signaling bits from Link 5 to Link 8. The signaling bits on the MRSIGA[1:2)/MRSIGBI[1:2] pins are updated on
the active edge of the MRSCK. The signaling bits on MRSIGA[1:2] is the same as the signaling bits on
MRSIGB[1:2]. MRSIGBJ[1:2] are for back-up purpose.

RSFS[1]/ MRSFS |Output/ Input R6 RSFS[1:8]: Receive Side System Frame Pulse for Link 1~ 8

RSFS[2] N6 In T1/J1 Receive Clock Master mode, RSFSn outputs the pulse to indicate each F-bit, every second F-bit in SF

RSFS[3] T5 frame, the first F-bit of every SF/ESF/T1 DM/SLC-96 multi-frame or the first F-bit of every second SF multi-frame.

RSFS[4] P5 In T1/J1 Receive Clock Slave mode, RSFSn inputs the pulse at a rate of integer multiple of 125 s to indicate the

RSFS[5] M5 start of a frame.

RSFS[6] R4 In E1 Receive Clock Master mode, RSFSn outputs the pulse to indicate the Basic frame, CRC Multi-frame, Signal-

RSFS[7] N4 ing Multi-frame, or both the CRC Multi-frame and Signaling Multi-frame, or the TS1 and TS16 overhead.

RSFS[8] R3 In E1 Receive Clock Slave mode, RSFSn inputs the pulse at a rate of integer multiple of 125 ps to indicate the start

of a frame.
RSFSn is updated/sampled on the active edge of the corresponding RSCKn. The active polarity of RSFSn is deter-
mined by the FSINV bit (b4, T1/J1-048H.,... / b4, E1-048H,...).
MRSFS: Multiplexed Receive Side System Frame Pulse for Link 1 ~ 8
In Receive Multiplexed mode, MRSFS inputs the pulse at a rate of integer multiple of 125 us to indicate the start of
a frame on the multiplexed data bus. MRSFS is sampled on the active edge of MRSCK. The active polarity of
MRSFS is determined by the FSINV bit (b4, T1/J1-048H,... / b4, E1-048H,...).
RSFS[1:8//MRSCK are Schmitt-triggered inputs/outputs with pull-up resistors.

RSCK[1]/ MRSCK |OQutput/ Input T6 RSCK[1:8]: Receive Side System Clock for Link 1 ~ 8

RSCK[2] P6 In Receive Clock Master mode, the RSCKn pins output a (gapped) 1.544 MHz (for T1/J1 mode) / 2.048 MHz (for E1

RSCK[3] M6  |mode) clock used to update the signal on the corresponding RSDn, RSIGn and RSFSn pins.

RSCKI4] R5  |In Receive Clock Slave mode, the RSCKn pins input a 1.544 MHz (for T1/J1 mode only), 2.048 MHz or 4.096 MHz

RSCK[5] N5 clock used to update the signals on the corresponding RSDn and RSIGn pins and sample the signals on the corre-

RSCK[6] T4 sponding RSFSn pins. Selected by the RSLVCK bit (b4, T1/J1-010H / b4, E1-010H), the RSCK{[1] pin can be used

RSCK[7] P4 |for all eight links.

RSCKI8] T3

MRSCK: Multiplexed Receive Side System Clock for Link 1 ~ 8
In Receive Multiplexed mode, MRSCK inputs a 8.192 MHz or 16.384 MHz clock used to update the signals on the
corresponding MRSDA/MRSDB and MRSIGA/MRSIGB pins and sample the signal on the corresponding MRSFS

pin.

RSCK[1:8/MRSCK are Schmitt-triggered inputs/outputs with pull-up resistors.

Pin Description
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Name Type Pin No. Description
TSD[1]/ MTSDA[1] Input G2  |TSD[1:8]: Transmit Side System Data for Link 1 ~ 8
TSD[2] / MTSDB[1] G4 The data stream from the system side is input on these pins.
TSD[3] F2 In Transmit Clock Master mode, the TSDn pins are sampled on the active edge of the corresponding TSCKn.
TSD[4] F4 In Transmit Clock Slave mode, selected by the TSLVCK bit (b1, T1/J1-010H / b1, E1-010H), the TSDn pins are sam-
TSD[5]/ MTSDA[2] E2 pled on the active edge of the corresponding TSCKn or all eight TSDn pins are sampled on the active edge of
TSD[6] / MTSDBJ[2] E4  |TSCK[1].
TSD[7] D2
TSDI[8] C2  |MTSDA[1:2]/ MTSDBI[1:2]: Multiplexed Transmit Side System Data A / B for Link 1 ~ 8
In Transmit Multiplexed mode, selected by the MTSDA bit (b2, T1/J1-010H / b2, E1-010H), the MTSDA[1:2] pins or
the MTSDB[1:2] pins are used to input the data stream. Using a byte-interleaved multiplexing scheme, the
MTSDA[1]/MTSDB[1] pins input the data for Link 1 to Link 4, while the MTSDA[2]/MTSDBI[2] pins input the data for
Link 5 to Link 8. The data on the MTSDA[1:2)/MTSDB[1:2] pins are sampled on the active edge of MTSCK.
TSD[1:8)/MTSDA[1:2)/MTSDB[1:2] are Schmitt-triggered inputs.
TSIG[1]/ MTSIGA[1] Input G3 | TSIG[1:8]: Transmit Side System Signaling for Link 1 ~ 8
TSIG[2] / MTSIGBI[1] F1 The signaling bits are input on these pins. They are located in the lower nibble (b5 ~ b8) and are channel/timeslot-
TSIG[3] F3 aligned with the data input on the corresponding TSDn pin.
TSIG[4] E1 In Transmit Clock Master mode, TSIGn is sampled on the active edge of the corresponding TSCKn.
TSIG[5] / MTSIGA[2] E3 In Transmit Clock Slave mode, selected by the TSLVCK bit (b1, T1/J1-010H / b1, E1-010H), TSIGn is sampled on
TSIG[6] / MTSIGBI[2] D1 the active edge of the corresponding TSCKn or all eight TSIGn are updated on the active edge of TSCK[1].
TSIG[7] C1
TSIG[8] B1 MTSIGA[1:2] / MTSIGB[1:2]: Multiplexed Transmit Side System Signaling A / B for Link 1 ~ 8
In Transmit Multiplexed mode, selected by the MTSDA bit (b2, T1/J1-010H / b2, E1-010H), the MTSIGA[1:2] pins or
the MTSIGBI[1:2] pins are used to input the signaling bits. The signaling bits are located in the lower nibble (b5 ~ b8)
and are channel/timeslot-aligned with the data input on the corresponding MTSDA[1:2)/MTSDB[1:2] pins. Using the
byte-interleaved multiplexing scheme, the MTSIGA[1)/MTSIGB[1] pins input the signaling bits for Link 1 to Link 4,
while the MTSIGA[2)/MTSIGB(2] pins input the signaling bits for Link 5 to Link 8. The signaling bits on the
MTSIGA[1:2)/MTSIGB[1:2] pins are sampled on the active edge of MTSCK.
TSIG[1:8)/MTSIGA[1:2)/MTSIGB[1:2] are Schmitt-triggered inputs.
TSFS[1]/ MTSFS  |Output / Input L2 TSFS[1:8]: Transmit Side System Frame Pulse for Link 1 ~ 8
TSFS[2] K4 In T1/J1 Transmit Clock Master mode, TSFSn outputs the pulse to indicate each F-bit or the first F-bit of every SF/
TSFS[3] K2 ESF/T1 DM/SLC-96 multi-frame.
TSFS[4] J4 In T1/J1 Transmit Clock Slave mode, TSFSn inputs the pulse to indicate each F-bit or the first F-bit of every SF/ESF/
TSFS[5] J2 T1 DM/SLC-96 multi-frame.
TSFS[6] H1 In E1 Transmit Clock Master mode, TSFSn outputs the pulse to indicate the Basic frame, CRC Multi-frame and/or
TSFS[7] H3 Signaling Multi-frame.
TSFS[8] G1 In E1 Transmit Clock Slave mode, TSFSn inputs the pulse to indicate the Basic frame, CRC Multi-frame and/or Sig-

naling Multi-frame.
TSFSn is updated/sampled on the active edge of the corresponding TSCKn. The active polarity of TSFSn is
selected by the FSINV bit (b1, T1/J1-042H,... / b1, E1-042H,...).

MTSFS: Multiplexed Transmit Side System Frame Pulse for Link 1 ~ 8

In T1/J1 Transmit Multiplexed mode, MTSFS inputs the pulse to indicate each F-bit or the first F-bit of every SF/
ESF/T1 DM/SLC-96 multi-frame of one link on the multiplexed data bus.

In E1 Transmit Multiplexed mode, MTSFS inputs the pulse to indicate each Basic frame, CRC Multi-frame and/or
Signaling Multi-frame of one link on the multiplexed data bus.

MTSFS is sampled on the active edge of MTSCK. The active polarity of MTSFS is selected by the FSINV bit (b1, T1/
J1-042H,... / b1, E1-042H,...).

TSFS[1:8]/MTSFS are Schmitt-triggered inputs/outputs with pull-up resistors.

Pin Description
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Name

Type

Pin No.

Description

TSCK[1] / MTSCK
TSCK[2]
TSCK[3]
TSCK[4]
TSCK5]
TSCK]6]
TSCK(7]
TSCK[8]

Output / Input

L3
L1
K3
K1
J3
J1
H2
H4

TSCK[1:8]: Transmit Side System Clock for Link 1 ~ 8

In Transmit Clock Master mode, TSCKn outputs a (gapped) 1.544 MHz (for T1/J1 mode) / 2.048 MHz (for E1 mode)
clock used to sample the signal on the corresponding TSDn and TSIGn pins and update the signal on the corre-
sponding TSFSn pin.

In Transmit Clock Slave mode, TSCKn inputs a 1.544 MHz (for T1/J1 mode only), 2.048 MHz or 4.096 MHz clock
used to sample the signal on the corresponding TSDn, TSIGn and TSFSn pins. Selected by the TSLVCK bit (b1, T1/
J1-010H / b1, E1-010H), the TSCK[1] can be used for all eight links.

MTSCK: Multiplexed Transmit Side System Clock for Link 1 ~ 8
In Transmit Multiplexed mode, MTSCK inputs a 8.192 MHz or 16.384 MHz clock used to sample the signal on the
corresponding MTSDA/MTSDB, MTSIGA/MTSIGB and MTSFS pins.

TSCK[1:8)/MTSCK are Schmitt-triggered inputs/outputs with pull-up resistors.

Clock Generator

0sCl

Input

B13

OSCI: Crystal Oscillator Input

This pin is connected to an external clock source. In T1 mode E1 Rate of Transmit System interface, this clock must
keep the source same with system transmit clock (TSCKn/MTSCK).

The clock frequency of OSClI is defined by CLK_SEL([2:0]. The clock accuracy should be +32 ppm and duty cycle
should be from 40% to 60%.

0SCO

Output

C13

0SCO: Crystal Oscillator Output
This pin outputs the inverted, buffered clock input from OSCI.

CLK_SEL[0]
CLK_SEL[1]
CLK_SEL[2]

Input

D15
C14
B15

CLK_SEL[2:0]: Clock Selection

These three pins select the input clock signal:

When the CLK_SEL[2] pin is low, the input clock signal is N X 1.544 MHz;
When the CLK_SEL[2] pin is high, the input clock signal is N X 2.048 MHz.
When the CLK_SEL[1:0] pins are ‘00", the N is 1;

When the CLK_SEL[1:0] pins are ‘01’, the N is 2;

When the CLK_SEL[1:0] pins are ‘10’, the N is 3;

When the CLK_SEL[1:0] pins are ‘11, the N is 4.

CLK_SEL[2:0] are Schmitt-trigger inputs.

CLK_GEN_1.544

Output

A16

CLK_GEN_1.544: Clock Generator 1.544 MHz Output
This pin outputs the 1.544 MHz clock signal generated by the Clock Generator.

CLK_GEN_2.048

Output

D14

CLK_GEN_2.048: Clock Generator 2.048 MHz Output
This pin outputs the 2.048 MHz clock signal generated by the Clock Generator.

REFA_OUT

Output

A15

REFA_OUT: Reference Clock Output A

The frequency is 2.048 MHz (E1) or 1.544 MHz (T1/J1)

When no LOS is detected, this pin outputs a recovered clock from the Clock and Data Recovery function block of
one of the eight links. The link is selected by the RO1[2:0] bits (b2~0, T1/J1-007H / b2~0, E1-007H).

When LOS is detected, this pin outputs MCLK or high level, as selected by the REFH_LOS bit (b0, T1/J1-03EH,... /
b0, E1-03EH,...). *

Note: MCLK is a clock derived from OSCI using an internal PLL, and the frequency is 2.048 MHz (E1) or 1.544 MHz
(T111).

REFB_OUT

Output

B14

REFB_OUT: Reference Clock Output B

The frequency is 2.048 MHz (E1) or 1.544 MHz (T1/J1)

When no LOS is detected, this pin outputs a recovered clock from the Clock and Data Recovery function block of
one of the eight links. The link is selected by the RO2[2:0] bits (b5~3, T1/J1-007H / b5~3, E1-007H).

When LOS is detected, this pin outputs MCLK or high level, as selected by the REFH_LOS bit (b0, T1/J1-03EH,... /
b0, E1-03EH,...). *

Note:

* This feature is available in ZB revision only.

Pin Description
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Name Type Pin No. Description
Control Interface
RESET Input A14  |RESET: Reset (Active Low)
A low pulse for more than 100 ns on this pin resets the device. All the registers are accessible 2 ms after the reset.
The RESET pin is a Schmitt-trigger input with a weak pull-up resistor. The OSCI clock must exist when the device is
reset.
GPIO[0] Output/Input| E13  |General Purpose 1/0 [1:0]
GPIO[1] D13 | These two pins can be defined as input pins or output pins by the DIR[1:0] bits (b1~0, T1/J1-006H / b1~0, E1-006H)
respectively. When the pins are input, their polarities are indicated by the LEVEL[1:0] bits (b3~2, T1/J1-006H / b3~2,
E1-006H) respectively. When the pins are output, their polarities are controlled by the LEVEL[1:0] bits (b3~2, T1/J1-
006H / b3~2, E1-006H) respectively.
GPIO[1:0] are Schmitt-trigger input/output with a pull-up resistor.
THZ Input B16  |THZ: Transmit High-Z
A high level on this pin puts all the TTIPn/TRINGn pins into high impedance state.
THZ is a Schmitt-trigger input.
INT Output T11  |INT: Interrupt (Active Low)
This is the open drain, active low interrupt output. This pin will stay low until all the active unmasked interrupt indica-
tion bits are cleared.
REFR Output C16  |REFR:
This pin should be connected to ground via an external 10K resistor.
[ Input R11  |CS: Chip Select (Active Low)
This pin must be asserted low to enable the microprocessor interface. The signal must be asserted high at least
once after power up to clear the internal test modes. A transition from high to low must occur on this pin for each
Read/Write operation and can not return to high until the operation is completed.
CS is a Schmitt-trigger input.
A0] Input M7 |A[10:0]: Address Bus
Al1] N7 In parallel mode, the signals on these pins select the register for the microprocessor to access.
Al2] P7 In SPI mode, these pins should be connected to ground.
A[3] R7  |A[10:0] are Schmitt-trigger inputs.
A4] T7
Al5] M8
Al6] N8
Al7] P8
Al8] R8
Al9] T8
A[10] P9
D[0]/SDO Output/ Input| M10  [D[7:0]: Bi-directional Data Bus
D[1] T10  |In parallel mode, the signals on these pins are the data for Read / Write operation.
D[2] R10  |In SPI mode, the D[7:1] pins should be connected to the ground through a 10 K resistor.
D[3] P10  |D[7:0] are Schmitt-trigger inputs/outputs.
D[4] M9
D[5] N9 SDO: Serial Data Output
D[6] T9 In SPI mode, the data is serially output on this pin.
D[7] R9
MPM Input M11  |MPM: Micro Controller Mode

In parallel mode, set this pin low for Motorola mode or high for Intel mode.
In SPI mode, set this pin to a fixed level (high or low). This pin is useless in SPI mode.
MPM is a Schmitt-trigger input.

Pin Description
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Name

Type

Pin No.

Description

RW/WR/ SDI

Input

P11

RW: Read / Write Select
In parallel Motorola mode, this pin is active high for read operation and active low for write operation.

WR: Write Strobe (Active Low)
In parallel Intel mode, this pin is active low for write operation.

SDI: Serial Data Input
In SPI mode, the address/control and/or data are serially input on this pin.

RW /WR / SDI is a Schmitt-trigger input.

DS/RD/SCLK

Input

N10

DS: Data Strobe (Active Low)
In parallel Motorola mode, this pin is active low.

RD: Read Strobe (Active Low)
In parallel Intel mode, this pin is active low for read operation.

SCLK: Serial Clock
In SPI mode, this pin inputs the timing for the SDO and SDI pins. The signal on the SDO pin is updated on the falling
edge of SCLK, while the signal on the SDI pin is sampled on the rising edge of SCLK.

DS/RD / SCLK is a Schmitt-trigger input.

SPIEN

Input

N11

SPIEN: Serial Microprocessor Interface Enable

When this pin is low, the microprocessor interface is in parallel mode.
When this pin is high, the microprocessor interface is in SPI mode.
SPIEN is a Schmitt-trigger input.

JTAG (per IEEE 1149.1)

TRST

Input

R13

TRST: Test Reset (Active Low)
A low signal on this pin resets the JTAG test port. This pin is a Schmitt-triggered input with an internal pull-up resis-
tor. It must be connected to the RESET pin or ground when JTAG is not used.

T™S

Input

T14

TMS: Test Mode Select
The signal on this pin controls the JTAG test performance and is sampled on the rising edge of TCK. This pin is a
Schmitt-triggered input with an internal pull-up resistor.

TCK

Input

T15

TCK: Test Clock

The clock for the JTAG test is input on this pin. TDI and TMS are sampled on the rising edge of TCK and TDO is
clocked out of the device on the falling edge of TCK. This pin is a Schmitt-triggered input with an internal pull-up
resistor.

TDI

Input

13

TDI: Test Input
The test data is sampled at this pin on the rising edge of TCK. This pin is a Schmitt-triggered input with an internal
pull-up resistor.

TDO

High-Z

R14

TDO: Test Output
The test data are output on this pin. It is updated on the falling edge of TCK. This pin is High-Z except during the
process of data scanning.

Power & Ground

VDDDIO

Power

F5, G5,
H5, J5,
J12, K5,
K12, L12,
M12

VDDDIO: 3.3 V I/0 Power Supply

Pin Description
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Name Type Pin No. Description
vDDDC Power H6, H7, |VDDDC: 1.8 V Digital Core Power Supply
H8, J6,
J7, 48,
J9, J10,
J11, K6,
K7,
K8, K9,
K10,
K11,
L6, L7,
L8, L9,
L10,
L1
VDDAR([1] Power A10 |VDDAR[8:1]: 3.3 V Power Supply for Receiver
VDDAR[2] C9
VDDAR[3] A5
VDDAR[4] A4
VDDAR[5] G16
VDDAR[6] H15
VDDAR([7] M15
VDDAR[8] N16
VDDAT[1] Power B12  |VDDAT[8:1]: 3.3 V Power Supply for Transmitter
VDDAT[2] B9
VDDATI[3] B5
VDDAT[4] A3
VDDATI[5] E15
VDDATI6] H14
VDDAT[7] M16
VDDATI[8] P16
VDDAX[1] Power C12  |VDDAX[8:1]: 3.3 V Power Supply for Transmit Driver
VDDAX[2] B8
VDDAX[3] B7
VDDAX[4] B2
VDDAX[5] E14
VVDDAX]6] J15
VDDAX]7] K15
VDDAX]8] R15
VDDAP Power A13  |VDDAP: 3.3 V Power Analog PLL
VDDAB Power D12 |VDDAB: 3.3 V Power Analog Bias
GNDD Ground E5, E6, |GNDD: Digital Ground
E7, ES,
E9, E10,
E11, E12,
F6, F7,
F8, F9,
F10, F11,
F12, G6,
G7, G8,
G9, G10,
G11,G12,
H9, H10,
H11, H12
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Name Type Pin No. Description

GNDA Ground B3, B6, |GNDA: Analog Ground
B10, B11,
C3, C5,
C6, C7,
C8, C10,
D3, D4,
D7, D10,
F13, F15,
G13, G15,
J14, K13,
K14, L14,
L15, M14,
N13, P13,
P14, P15

TEST

IC - N12  |IC: Internally Connected

P12 |These pins are for IDT use only and should be connected to ground.
R12
T12
C15
D16
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3 FUNCTIONAL DESCRIPTION

The IDT82P2288 is a highly featured single device solution for T1/
E1/J1 trunks. Each link of the IDT82P2288 can be independently config-
ured. The configuration is performed through an SPI or parallel micro-
processor interface.

LINE INTERFACE - RECEIVE PATH

In the receive path, the signals from the line side are coupled into the
RTIPn and RRINGn pins and pass through an Impedance Terminator.
An Adaptive Equalizer is provided to increase the sensitivity for small
signals. Clock and data are recovered from the digital pulses output from
the slicer. After passing through the Receive Jitter Attenuator (can be
enabled or disabled), the recovered data is decoded using B8ZS (for T1/
J1) 1 HDB3 (for E1) or AMI line code rules and clocked into the Frame
Processor. Loss of signal, line code violations and excessive zero are
detected.

FRAMER - RECEIVE PATH

In T1/J1 Mode, the recovered data and clock of each link can be
configured in Super Frame (SF), Extended Super Frame (ESF), T1
Digital Multiplexer (DM) or Switch Line Carrier - 96 (SLC-96) formats.
(The T1 DM and SLC-96 formats only exist in T1 mode). The framing
can also be bypassed (unframed mode). The Framer detects and indi-
cates the out of SF/ESF/DM/SLC-96 synchronization event, the Yellow,
Red and AIS alarms. The Framer also detects the presence of inband
loopback codes and bit-oriented messages. Frame Alignment Signal
errors, CRC-6 errors, out of SF/ESF/T1 DM/SLC-96 events and Frame
Alignment position changes are counted. Up to three HDLC links (in
ESF and T1 DM format) or two HDLC links (in SF and SLC-96 format)
are provided to extract the HDLC message on the DL bit (in ESF format)
/ D bit in CH24 (in T1 DM format) or any arbitrary position. In the T1/J1
receive path, signaling debounce, signaling freeze, idle code substitu-
tion, digital milliwatt code insertion, idle code insertion, data inversion
and pattern generation or detection are supported on a per-channel
basis. An Elastic Store Buffer that supports controlled slip and adapta-
tion to backplane timing may be enabled. In the Receive System Inter-
face, various operating modes can be selected to output signals to the
system.

In E1 Mode, the recovered data and clock of each link can be config-
ured to frame to Basic Frame, CRC Multi-Frame and Signaling Multi-
Frame. The framing can be bypassed (unframed mode). The Framer
detects and indicates the following event: out of Basic Frame Sync, out
of CRC Multi-Frame, out of Signaling Multi-Frame, Remote Alarm Indi-
cation signal and Remote Signaling Multi-Frame Alarm Indication signal.
The Framer also monitors Red and AIS alarms. Basic Frame Alignment
Signal errors, Far End Block Errors (FEBE) and CRC errors are
counted. Up to three HDLC links are provided to extract the HDLC
message on TS16, the Sa National bits or any arbitrary timeslot. In the
E1 receive path, signaling debounce, signaling freezing, idle code
substitution, digital milliwatt code insertion, trunk conditioning, data
inversion and pattern generation or detection are also supported on a
per-timeslot basis. An Elastic Store Buffer that supports slip buffering

Functional Description

22

and adaptation to backplane timing may be enabled. In the Receive
System Interface, various operating modes can be selected to output
signals to the system.

SYSTEM INTERFACE

On the system side, if the device is in T1/J1 mode, the data stream of
1.544 Mbit/s can be converted to/from the data stream of 2.048 Mbit/s
by software configuration. In addition, the eight links can be grouped into
two sets with four links in each set. Each set can be multiplexed to or de-
multiplexed from one of the two 8.192 Mbit/s buses. If the device is in E1
mode, four of the eight links can be multiplexed to or de-multiplexed
from one of the two 8.192 Mbit/s buses.

FRAMER - TRANSMIT PATH

In the transmit path, the Transmit System Interface inputs the signals
with various operating modes. In T1/J1 mode, the signals can be
processed by a Transmit Payload Control to execute the signaling inser-
tion, idle code substitution, data insertion, data inversion and test pattern
generation or detection on a per-channel basis. The transmit path of
each transceiver can be configured to generate SF, ESF, T1 DM or SLC-
96. The framer can also be disabled (unframed mode). The Framer can
transmit Yellow alarm and AIS alarm. Inband loopback codes and bit
oriented message can be transmitted. Up to three HDLC links (in ESF
and T1 DM format) or two HDLC links (in SF and SLC-96 format) are
provided to insert the HDLC message on the DL bit (in ESF format) / D
bit in CH24 (in T1 DM format) or any arbitrary position. After passing
through a Transmit Buffer, the processed data and clock are input to the
Encoder.

In E1 mode, the signals can be processed by a Transmit Payload
Control to execute the signaling insertion, idle code substitution, data
insertion, data inversion and test pattern generation or detection on a
per-timeslot basis. The transmit path of each transceiver can be config-
ured to generate Basic Frame, CRC Multi-Frame and Signaling Multi-
Frame. The framer can be disabled (unframed mode). The Framer can
transmit Remote Alarm Indication signal, the Remote Signaling Multi-
Frame Alarm Indication signal, AIS alarm and FEBE. Three HDLC links
are provided to insert the HDLC message on TS16, the Sa National bits
or any arbitrary timeslot. The processed data and clock are input to the
Encoder.

LINE INTERFACE - TRANSMIT PATH

The data is encoded using AMI or B8ZS (for T1/J1) and HDB3 (for
E1) line code rules. The Transmit Jitter Attenuator, if enabled, is
provided with a FIFO in the transmit data path. A de-jittered clock is
generated by an integrated digital phase-locked loop and is used to read
data from the FIFO. The shapes of the pulses are user programmable to
ensure that the T1/E1/J1 pulse template is met after the signal passing
through different cable lengths and types. Bipolar violation can be
inserted for diagnostic purposes if AMI line code rule is enabled. The
signal is transmitted on the TTIPn and TRINGn pins through an Imped-
ance Terminator.
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TEST AND DIAGNOSES

To facilitate the testing and diagnostic functions, Analog Loopback,
Remote Digital Loopback, Remote Loopback, Local Digital Loopback,
Payload Loopback and System Loopback are also integrated in the
IDT82P2288. A programmable pseudo random bit sequence can be
generated in receive/transmit direction and detected in the opposite
direction for testing purpose.

The G.772 Non-intrusive monitoring and JTAG are also supported by
the IDT82P2288.

Table 1: Operating Mode Selection

31 T1/E1/J1 MODE SELECTION

Each link in the IDT82P2288 can be configured as a duplex T1 trans-
ceiver, or a duplex E1 transceiver, or a duplex J1 transceiver. When it is
in T1 mode, Super Frame (SF), Extended Super Frame (ESF), T1
Digital Multiplexer (T1 DM) and Switch Line Carrier - 96 (SLC-96)
framing formats can be selected. When it is in J1 mode, Super Frame
(SF) and Extended Super Frame (ESF) formats can be selected. All the
selections are made by the TEMODE bit, the T1/J1 bit and the FM[1:0]
bits as shown in Table 1.

TEMODE T FM[1:0] Operating Mode
00 T1 mode SF format
01 T1 mode ESF format
° 10 T1 mode T1 DM format
1 11 T1 mode SLC-96 format
00 J1 mode SF format
1 01 J1 mode ESF format
0 X X E1 mode
Table 2: Related Bit / Register In Chapter 3.1
Bit Register Address (Hex)
TEMODE
T1/1 T1/J1 Or E1 Mode 020, 120, 220, 320, 420, 520, 620, 720
FM[1:0]

Functional Description
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3.2

RECEIVER IMPEDANCE MATCHING

The receiver impedance matching can be realized by using internal
impedance matching circuit or external impedance matching circuit.

When the R_TERM[2] bit is ‘0", the internal impedance matching
circuit is enabled. 100 Q, 110 Q, 75 © or 120 Q internal impedance
matching circuit can be selected by the R_TERM[1:0] bits.
Table 3: Impedance Matching Value For The Receiver

When the R_TERM[2] bit is ‘1’, the internal impedance matching
circuit is disabled, and different external resistors should be used to
realize different impedance matching.

Figure 2 shows the appropriate components to connect with the
cable for one link. Table 3 lists the recommended matching resistor
values for the receiver.

Internal Termination External Termination
Cable Configuration
R_TERMI[2:0] Rr R_TERM[2:0] Rr
75Q (E1) 000 750
120 Q (E1) 001 120 Q2
120 Q 1 XX
100 Q (T1) 010 100
10Q (J1) 011 10Q
VDDAR
A ’1:1 > % RTIP VDDAR 33V
D7 % _ | T 68uF !
RxLine RS VDDAR 2 0.1uF <
D6 E GNDA
F, R — D4 SE 33V
TP 3 VDDAX '
D3 i [=] ::j l T 68].LF1
¢ TxLine Cp 5 0.1uF .
VDD s GNDA
22 * | trie -
Rt D1 %
Note: 1. Common decoupling capacitor
2. Cp 0-560 (pF)
3. D1 - D8, Motorola - MBR0540T1; International Rectifier - 11DQ04 or 10BQ060
Figure 2. Receive / Transmit Line Circuit
3.21 LINE MONITOR the signal by 22 dB, as selected by the MG[1:0] bits (b1~0, T1/J1-

In both T1/J1 and E1 short haul applications, the Protected Non-
Intrusive Monitoring per T1.102 can be performed between two devices.
The monitored link of one device is in normal operation, and the moni-
toring link of the other device taps the monitored one through a high
impedance bridging circuit. Refer to Figure 3&Figure 4 (Twisted Pair)
and Figure 5&Figure 6 (COAX).

After the high resistance bridging circuit, the signal arriving at RTIPn/
RRINGn of the monitoring link is dramatically attenuated. To compen-
sate this bridge resistive attenuation, Monitor Gain can be used to boost
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02AH,...). For normal operation, the Monitor Gain should be set to 0 dB,
i.e., the Monitor Gain of the monitored link should be 0 dB.

The monitoring link can be configured to any of the External or
Partially Internal Impedance Matching mode. Here the external r or
internal IM is used for voltage division, not for impedance matching. That
is, the r (IM) and the R make up of a resistance bridge. The resistive
attenuation of this bridge is 20Ig(r/(2R+r)) dB for Twisted Pair or 20Ig(r/
(R+r)) dB for COAX. The value of resistive attenuation should be consis-
tent with the setting of Monitor Gain (22 dB).
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In case of LOS, REFH_LOS bit (b0, T1/J1-03EH) determines the
outputs on the REFA_OUT and REFB_OUT pins. When set to 0, the

output is MCLK; when set to 1, the output is high level.

DSX cross
connect po:r:t RTIPN
R monitor gain
-t R =0dB
RRINGn
D R monitored link
[}R RTIPn
monitor gai
' =22dB
RRINGn

monitoring link

Figure 3. Receive Path Monitoring (Twisted Pair)

DSX cross
connect point TTIPn

L
! |

U R TRINGn

monitored link
D R RTIPn
monitor gai
r =22dB
RRINGn

monitoring link

Figure 4. Transmit Path Monitoring (Twisted Pair)
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