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Legal Information

Copyright
© 2001 PMC-Sierra, Inc. All Rights Reserved.

The information is proprietary and confidential to PMC-Sierra, Inc., and for its customers’
internal use. In any event, you cannot reproduce any part of this document, in any form, without
the express written consent of PMC-Sierra, Inc.

PMC-1990821 (R4)

Disclaimer

None of the information contained in this document constitutes an express or implied warranty by
PMC-Sierra, Inc. as to the sufficiency, fitness or suitability for a particular purpose of any such
information or the fitness, or suitability for a particular purpose, merchantability, performance,
compatibility with other parts or systems, of any of the products of PMC-Sierra, Inc., or any
portion thereof, referred to in this document. PMC-Sierra, Inc. expressly disclaims all
representations and warranties of any kind regarding the contents or use of the information,
including, but not limited to, express and implied warranties of accuracy, completeness,
merchantability, fitness for a particular use, or non-infringement.

In no event will PMC-Sierra, Inc. be liable for any direct, indirect, special, incidental or
consequential damages, including, but not limited to, lost profits, lost business or lost data

resulting from any use of or reliance upon the information, whether or not PMC-Sierra, Inc. has
been advised of the possibility of such damage.

Trademarks

SPECTRA-2488 and PMC-Sierra are trademarks of PMC-Sierra, Inc.

Patents

The technology discussed is protected by one or more of the following Patents
U.S. Patent No. 5,640,398

Canadian. Patent No. 2,161,921

Relevant patent applications and other patents may also exist.
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Interpreter Status (STS1/STMO #3) Register 0120H, 0520H, 0920H and 0D20H: RHPP
Pointer Interpreter Status (STS1/STMO #4) Register 0128H, 0528H, 0928H and
0D28H: RHPP Pointer Interpreter Status (STS1/STMO #5) Register 0130H, 0530H,
0930H and 0D30H: RHPP Pointer Interpreter Status (STS1/STMO #6) Register 0138H,
0538H, 0938H and 0D38H: RHPP Pointer Interpreter Status (STS1/STMO #7) Register
0140H, 0540H, 0940H and 0D40H: RHPP Pointer Interpreter Status (STS1/STMO #8)
Register 0148H, 0548H, 0948H and 0D48H: RHPP Pointer Interpreter Status
(STS1/STMO #9) Register 0150H, 0550H, 0950H and 0D50H: RHPP Pointer
Interpreter Status (STS1/STMO #10) Register 0158H, 0558H, 0958H and 0D58H:
RHPP Pointer Interpreter Status (STS1/STMO #11) Register 0160H, 0560H, 0960H

and 0D60H: RHPP Pointer Interpreter Status (STST/STMO #12) ..ccvvvvvuuiieieeereeeiniiieieeeeas 239
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Register 0109H, 0509H, 0909H and OD0O9H: RHPP Pointer Interpreter Interrupt Enable
(STS1/STMO #1) Register 0111H, 0511H, 0911H and 0D11H: RHPP Pointer
Interpreter Interrupt Enable (STS1/STMO #2) Register 0119H, 0519H, 0919H and
0D19H: RHPP Pointer Interpreter Interrupt Enable (STS1/STMO #3) Register 0121H,
0521H, 0921H and 0D21H: RHPP Pointer Interpreter Interrupt Enable
(STS1/STMO #4) Register 0129H, 0529H, 0929H and 0D29H: RHPP Pointer
Interpreter Interrupt Enable (STS1/STMO #5) Register 0131H, 0531H, 0931H and
0D31H: RHPP Pointer Interpreter Interrupt Enable (STS1/STMO #6) Register 0139H,
0539H, 0939H and O0D39H: RHPP Pointer Interpreter Interrupt Enable
(STS1/STMO #7) Register 0141H, 0541H, 0941H and 0D41H: RHPP Pointer
Interpreter Interrupt Enable (STS1/STMO #8) Register 0149H, 0549H, 0949H and
0D49H: RHPP Pointer Interpreter Interrupt Enable (STS1/STMO #9) Register 0151H,
0551H, 0951H and 0D51H: RHPP Pointer Interpreter Interrupt Enable
(STS1/STMO #10) Register 0159H, 0559H, 0959H and 0D59H: RHPP Pointer
Interpreter Interrupt Enable (STS1/STMO #11) Register 0161H, 0561H, 0961H and

0D61H: RHPP Pointer Interpreter Interrupt Enable (STS1/STMO #12) ...uuceeeeeiieiviiieeeeenns 241

Register 010AH, 050AH, 090AH and ODOAH: RHPP Pointer Interpreter Interrupt Status
(STS1/STMO #1) Register 0112H, 0512H, 0912H and 0D12H: RHPP Pointer
Interpreter Interrupt Status (STS1/STMO #2) Register 011AH, 051AH, 091AH and
0D1AH: RHPP Pointer Interpreter Interrupt Status (STS1/STMO #3) Register 0122H,
0522H, 0922H and 0D22H: RHPP Pointer Interpreter Interrupt Status (STS1/STMO #4)
Register 012AH, 052AH, 092AH and 0D2AH: RHPP Pointer Interpreter Interrupt Status
(STS1/STMO #5) Register 0132H, 0532H, 0932H and 0D32H: RHPP Pointer
Interpreter Interrupt Status (STS1/STMO #6) Register 013AH, 053AH, 093AH and
0D3AH: RHPP Pointer Interpreter Interrupt Status (STS1/STMO #7) Register 0142H,
0542H, 0942H and 0D42H: RHPP Pointer Interpreter Interrupt Status (STS1/STMO #8)
Register 014AH, 054AH, 094AH and 0D4AH: RHPP Pointer Interpreter Interrupt Status
(STS1/STMO #9) Register 0152H, 0552H, 0952H and 0D52H: RHPP Pointer
Interpreter Interrupt Status (STS1/STMO #10) Register 015AH, 055AH, 095AH and
OD5AH: RHPP Pointer Interpreter Interrupt Status (STS1/STMO #11) Register 0162H,
0562H, 0962H and 0D62H: RHPP Pointer Interpreter Interrupt Status

(STSASTMO H12).c.. ettt e et et e ee e e e e ee et e s et et e e eee s en e 243

Register 010BH, 050BH, 090BH and 0DOBH: RHPP Error Monitor Status (STS1/STMO #1) Register
0113H, 0513H, 0913H and 0D13H: RHPP Error Monitor Status (STS1/STMO #2)
Register 011BH, 051BH, 091BH and 0D1BH: RHPP Error Monitor Status
(STS1/STMO #3) Register 0123H, 0523H, 0923H and 0D23H: RHPP Error Monitor
Status (STS1/STMO #4) Register 012BH, 052BH, 092BH and 0D2BH: RHPP Error
Monitor Status (STS1/STMO #5) Register 0133H, 0533H, 0933H and 0D33H: RHPP
Error Monitor Status (STS1/STMO #6) Register 013BH, 053BH, 093BH and OD3BH:
RHPP Error Monitor Status (STS1/STMO #7) Register 0143H, 0543H, 0943H and
0D43H: RHPP Error Monitor Status (STS1/STMO #8) Register 014BH, 054BH, 094BH
and 0D4BH: RHPP Error Monitor Status (STS1/STMO #9) Register 0153H, 0553H,
0953H and 0D53H: RHPP Error Monitor Status (STS1/STMO #10) Register 015BH,
055BH, 095BH and OD5BH: RHPP Error Monitor Status (STS1/STMO #11) Register

0163H, 0563H, 0963H and 0D63H: RHPP Error Monitor Status (STS1/STMO #12)............. 245

Register 010CH, 050CH, 090CH and ODOCH: RHPP Error Monitor Interrupt Enable (STS1/STMO #1)
Register 0114H, 0514H, 0914H and 0D14H: RHPP Error Monitor Interrupt Enable
(STS1/STMO #2) Register 011CH, 051CH, 091CH and OD1CH: RHPP Error Monitor
Interrupt Enable (STS1/STMO #3) Register 0124H, 0524H, 0924H and 0D24H: RHPP
Error Monitor Interrupt Enable (STS1/STMO #4) Register 012CH, 052CH, 092CH and
0D2CH: RHPP Error Monitor Interrupt Enable (STS1/STMO #5) Register 0134H,
0534H, 0934H and 0D34H: RHPP Error Monitor Interrupt Enable (STS1/STMO #6)
Register 013CH, 053CH, 093CH and 0D3CH: RHPP Error Monitor Interrupt Enable
(STS1/STMO #7) Register 0144H, 0544H, 0944H and 0D44H: RHPP Error Monitor
Interrupt Enable (STS1/STMO #8) Register 014CH, 054CH, 094CH and 0D4CH: RHPP
Error Monitor Interrupt Enable (STS1/STMO #9) Register 0154H, 0554H, 0954H and
0D54H: RHPP Error Monitor Interrupt Enable (STS1/STMO #10) Register 015CH,
055CH, 095CH and 0D5CH: RHPP Error Monitor Interrupt Enable (STS1/STMO #11)
Register 0164H, 0564H, 0964H and 0D64H: RHPP Error Monitor Interrupt Enable

(STSTISTMO H12). et e ettt e et e e et e ee e et e e e e et e e eae et e eee et eeeeeteeeseseeeeeearenaeas 248
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Register 010DH, 050DH, 090DH and ODODH: RHPP Error Monitor Interrupt Status (STS1/STMO #1)
Register 0115H, 0515H, 0915H and 0D15H: RHPP Error Monitor Interrupt Status
(STS1/STMO #2) Register 011DH, 051DH, 091DH and OD1DH: RHPP Error Monitor
Interrupt Status (STS1/STMO #3) Register 0125H, 0525H, 0925H and 0D25H: RHPP
Error Monitor Interrupt Status (STS1/STMO #4) Register 012DH, 052DH, 092DH and
0D2DH: RHPP Error Monitor Interrupt Status (STS1/STMO #5) Register 0135H,
0535H, 0935H and 0D35H: RHPP Error Monitor Interrupt Status (STS1/STMO #6)
Register 013DH, 053DH, 093DH and 0D3DH: RHPP Error Monitor Interrupt Status
(STS1/STMO #7) Register 0145H, 0545H, 0945H and 0D45H: RHPP Error Monitor
Interrupt Status (STS1/STMO #8) Register 014DH, 054DH, 094DH and 0D4DH: RHPP
Error Monitor Interrupt Status (STS1/STMO #9) Register 0155H, 0555H, 0955H and
0D55H: RHPP Error Monitor Interrupt Status (STS1/STMO #10) Register 015DH,
055DH, 095DH and 0D5DH: RHPP Error Monitor Interrupt Status (STS1/STMO #11)
Register 0165H, 0565H, 0965H and 0D65H: RHPP Error Monitor Interrupt Status

(STSTISTMO H12).. e ettt e e et e e e e e e e e e e s e s e eeee e 251
Indirect Register 00H: RHPP Pointer Interpreter Configuration..............cccccovveeeeieeiiinnn, 254
Indirect Register 01H: RHPP Error Monitor Configuration...........ccccocccveiiiiii e, 256
Indirect Register 02H: RHPP Pointer value and ERDI ... 259
Indirect Register 03H: RHPP captured and accepted PSL.........cccceiiiiiiiiiiiiiieeeee 260
Indirect Register 04H: RHPP Expected PSL and PDI ...........coooiiiiiiiiieeee e 261
Indirect Register 05H: RHPP Pointer Interpreter status ..o 262
Indirect Register 06H: RHPP Path BIP Error Counter ..........coooocoiiiiiiiiiieeee e 264
Indirect Register 07H: RHPP Path REI Error Counter...........cccccovvvieieieiiiecciieeeeee e 265
Indirect Register 08H: RHPP Path Negative Justification Event Counter ...................... 266
Indirect Register 09H: RHPP Path Positive Justification Event Counter....................... 267
Register 0180H, 0580H, 0980H and OD80H: RHPP TU3 Indirect Address ................... 268
Register 0181H, 0581H, 0981H and 0D81H: RHPP TU3 Indirect Data............cccceenee. 270
Register 0182H, 0582H, 0982H and 0D82H: RHPP TU3 Payload Configuration.......... 271
Register 0183H, 0583H, 0983H and OD83H: RHPP TU3 Counters update................... 273
Register 0184H, 0584H, 0984H and 0D84H: RHPP TU3 Path Interrupt Status ............ 274

Register 0188H, 0588H, 0988H and 0D88H: RHPP TU3 Pointer Interpreter Status(STS1/STMO #1)
Register 0190H, 0590H, 0990H and 0D90H: RHPP TU3 Pointer Interpreter Status
(STS1/STMO #2) Register 0198H, 0598H, 0998H and 0D98H: RHPP TU3 Pointer
Interpreter Status (STS1/STMO #3) Register 01A0H, 05A0H, 09A0H and ODAOH:
RHPP TUS3 Pointer Interpreter Status (STS1/STMO #4) Register 01A8H, 05A8H,
09A8H and 0DA8H: RHPP TU3 Pointer Interpreter Status (STS1/STMO #5) Register
01BOH, 05B0H, 09BOH and ODBOH: RHPP TU3 Pointer Interpreter Status
(STS1/STMO #6) Register 01B8H, 05B8H, 09B8H and 0DB8H: RHPP TU3 Pointer
Interpreter Status (STS1/STMO #7) Register 01C0OH, 05COH, 09COH and ODCOH:
RHPP TU3 Pointer Interpreter Status (STS1/STMO #8) Register 01C8H, 05C8H,
09C8H and ODC8H: RHPP TU3 Pointer Interpreter Status (STS1/STMO #9) Register
01DOH, 05D0OH, 09DOH and ODDOH: RHPP TU3 Pointer Interpreter Status
(STS1/STMO #10) Register 01D8H, 05D8H, 09D8H and 0DD8H: RHPP TU3 Pointer
Interpreter Status (STS1/STMO #11) Register 01EOH, 05EOH, 09EOH and ODEOH:

RHPP TU3 Pointer Interpreter Status (STST/STMO #12) ....cceeivviiiiiieeeeeeeeeiiiieeeeeeeeeeeanns 275
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Register 0189H, 0589H, 0989H and 0D89H: RHPP TUS3 Pointer Interpreter Interrupt Enable
(STS1/STMO #1) Register 0191H, 0591H, 0991H and 0D91H: RHPP TU3 Pointer
Interpreter Interrupt Enable (STS1/STMO #2) Register 0199H, 0599H, 0999H and
0D99H: RHPP TU3 Pointer Interpreter Interrupt Enable (STS1/STMO #3) Register
01A1H, 05A1H, 09A1H and ODA1H: RHPP TU3 Pointer Interpreter Interrupt Enable
(STS1/STMO #4) Register 01A9H, 05A9H, 09A9H and 0DA9H: RHPP TU3 Pointer
Interpreter Interrupt Enable (STS1/STMO #5) Register 01B1H, 05B1H, 09B1H and
0DB1H: RHPP TU3 Pointer Interpreter Interrupt Enable (STS1/STMO #6) Register
01B9H, 05B9H, 09B9H and 0DB9H: RHPP TU3 Pointer Interpreter Interrupt Enable
(STS1/STMO #7) Register 01C1H, 05C1H, 09C1H and ODC1H: RHPP TU3 Pointer
Interpreter Interrupt Enable (STS1/STMO #8) Register 01C9H, 05C9H, 09C9H and
0DC9H: RHPP TUS3 Pointer Interpreter Interrupt Enable (STS1/STMO #9) Register
01D1H, 05D1H, 09D1H and ODD1H: RHPP TUS3 Pointer Interpreter Interrupt Enable
(STS1/STMO #10) Register 01D9H, 05D9H, 09D9H and 0DD9H: RHPP TU3 Pointer
Interpreter Interrupt Enable (STS1/STMO #11) Register 01E1H, 05E1H, 09E1H and

ODE1H: RHPP TU3 Pointer Interpreter Interrupt Enable (STS1/STMO #12).......ccvvvveeeeennnn. 276

Register 018AH, 058AH, 098AH and OD8AH: RHPP TUS3 Pointer Interpreter Interrupt Status
(STS1/STMO #1) Register 0192H, 0592H, 0992H and 0D92H: RHPP TU3 Pointer
Interpreter Interrupt Status (STS1/STMO #2) Register 019AH, 059AH, 099AH and
0D9AH: RHPP TU3 Pointer Interpreter Interrupt Status (STS1/STMO #3) Register
01A2H, 05A2H, 09A2H and ODA2H: RHPP TUS3 Pointer Interpreter Interrupt Status
(STS1/STMO #4) Register 01AAH, 05AAH, 09AAH and ODAAH: RHPP TU3 Pointer
Interpreter Interrupt Status (STS1/STMO #5) Register 01B2H, 05B2H, 09B2H and
0DB2H: RHPP TU3 Pointer Interpreter Interrupt Status (STS1/STMO #6) Register
01BAH, 05BAH, 09BAH and ODBAH: RHPP TU3 Pointer Interpreter Interrupt Status
(STS1/STMO #7) Register 01C2H, 05C2H, 09C2H and ODC2H: RHPP TU3 Pointer
Interpreter Interrupt Status (STS1/STMO #8) Register 01CAH, 05CAH, 09CAH and
ODCAH: RHPP TU3 Pointer Interpreter Interrupt Status (STS1/STMO #9) Register
01D2H, 05D2H, 09D2H and ODD2H: RHPP TU3 Pointer Interpreter Interrupt Status
(STS1/STMO #10) Register 01DAH, 05DAH, 09DAH and ODDAH: RHPP TU3 Pointer
Interpreter Interrupt Status (STS1/STMO #11) Register 01E2H, 05E2H, 09E2H and

ODE2H: RHPP TU3 Pointer Interpreter Interrupt Status (STS1/STMO #12)........ccvvvveeeennns 278

Register 018BH, 058BH, 098BH and 0D8BH: RHPP TU3 Error Monitor Status (STS1/STMO #1)
Register 0193H, 0593H, 0993H and 0D93H: RHPP TU3 Error Monitor Status
(STS1/STMO #2) Register 019BH, 059BH, 099BH and 0D9BH: RHPP TU3 Error
Monitor Status (STS1/STMO #3) Register 01A3H, 05A3H, 09A3H and 0DA3H: RHPP
TU3 Error Monitor Status (STS1/STMO #4) Register 01ABH, 05ABH, 09ABH and
ODABH: RHPP TU3 Error Monitor Status (STS1/STMO #5) Register 01B3H, 05B3H,
09B3H and 0DB3H: RHPP TU3 Error Monitor Status (STS1/STMO #6) Register
01BBH, 05BBH, 09BBH and ODBBH: RHPP TU3 Error Monitor Status
(STS1/STMO #7) Register 01C3H, 05C3H, 09C3H and ODC3H: RHPP TU3 Error
Monitor Status (STS1/STMO #8) Register 01CBH, 05CBH, 09CBH and 0ODCBH: RHPP
TU3 Error Monitor Status (STS1/STMO #9) Register 01D3H, 05D3H, 09D3H and
ODD3H: RHPP TUS3 Error Monitor Status (STS1/STMO #10) Register 01DBH, 05DBH,
09DBH and ODDBH: RHPP TU3 Error Monitor Status (STS1/STMO #11) Register
01E3H, 05E3H, 09E3H and ODE3H: RHPP TU3 Error Monitor Status

(STSTISTMO F12). et ee ettt e e e et et e et e et e e e e eee e e eae et eeee et eeeeeteeeeereeeeeearenaeas 280

Register 018CH, 058CH, 098CH and OD8CH: RHPP TU3 Error Monitor Interrupt Enable
(STS1/STMO #1) Register 0194H, 0594H, 0994H and 0D94H: RHPP TU3 Error
Monitor Interrupt Enable (STS1/STMO #2) Register 019CH, 059CH, 099CH and
0D9CH: RHPP TUS3 Error Monitor Interrupt Enable (STS1/STMO #3) Register 01A4H,
05A4H, 09A4H and 0DA4H: RHPP TU3 Error Monitor Interrupt Enable
(STS1/STMO #4) Register 01ACH, 05ACH, 09ACH and ODACH: RHPP TU3 Error
Monitor Interrupt Enable (STS1/STMO #5) Register 01B4H, 05B4H, 09B4H and
0DB4H: RHPP TU3 Error Monitor Interrupt Enable (STS1/STMO #6) Register 01BCH,
05BCH, 09BCH and 0DBCH: RHPP TU3 Error Monitor Interrupt Enable
(STS1/STMO #7) Register 01C4H, 05C4H, 09C4H and 0DC4H: RHPP TU3 Error
Monitor Interrupt Enable (STS1/STMO #8) Register 01CCH, 05CCH, 09CCH and
0DCCH: RHPP TU3 Error Monitor Interrupt Enable (STS1/STMO #9) Register 01D4H,
05D4H, 09D4H and ODD4H: RHPP TU3 Error Monitor Interrupt Enable
(STS1/STMO #10) Register 01DCH, 05DCH, 09DCH and ODDCH: RHPP TU3 Error
Monitor Interrupt Enable (STS1/STMO #11) Register 01E4H, 05E4H, 09E4H and

ODE4H: RHPP TU3 Error Monitor Interrupt Enable (STS1/STMO #12) ..vvuueveeereeriniiieieeeeas 283
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Register 018DH, 058DH, 098DH and 0D8DH: RHPP TU3 Error Monitor Interrupt Status
(STS1/STMO #1) Register 0195H, 0595H, 0995H and 0D95H: RHPP TU3 Error
Monitor Interrupt Status (STS1/STMO #2) Register 019DH, 059DH, 099DH and
0D9DH: RHPP TUS3 Error Monitor Interrupt Status (STS1/STMO #3) Register 01A5H,
05A5H, 09A5H and ODA5H: RHPP TUS3 Error Monitor Interrupt Status
(STS1/STMO #4) Register 01ADH, 05ADH, 09ADH and ODADH: RHPP TU3 Error
Monitor Interrupt Status (STS1/STMO #5) Register 01B5H, 05B5H, 09B5H and 0DB5H:
RHPP TU3 Error Monitor Interrupt Status (STS1/STMO #6) Register 01BDH, 05BDH,
09BDH and ODBDH: RHPP TU3 Error Monitor Interrupt Status (STS1/STMO #7)
Register 01C5H, 05C5H, 09C5H and ODC5H: RHPP TU3 Error Monitor Interrupt
Status (STS1/STMO #8) Register 01CDH, 05CDH, 09CDH and ODCDH: RHPP TU3
Error Monitor Interrupt Status (STS1/STMO #9) Register 01D5H, 05D5H, 09D5H and
0DD5H: RHPP TU3 Error Monitor Interrupt Status (STS1/STMO #10) Register 01DDH,
0D5DH, 09DDH and ODDDH: RHPP TUS3 Error Monitor Interrupt Status
(STS1/STMO #11) Register 01E5H, 05E5H, 09E5H and ODESH: RHPP TU3 Error

Monitor Interrupt Status (STST/STMO #12) ..eeieeeiiiiieeeeeeeeeeetieeeeeeeeeeeraae e e eeeeeeearaanns 286
Indirect Register 00H: RHPP TU3 Pointer Interpreter Configuration................cccc.......... 289
Indirect Register 01H: RHPP TU3 Error Monitor Configuration...............ccccccvuveeeieeennn. 291
Indirect Register 02H: RHPP TU3 Pointer value and ERDI...........ccccccvvviviiviiiiiiiiiieeen. 294
Indirect Register 03H: RHPP TU3 captured and accepted PSL............cccccvvieeeeeieeicnnn, 295
Indirect Register 04H: RHPP TU3 Expected PSL and PDI ..........ccccoveiiiiiiiiiiiiieeeeee, 296
Indirect Register 05H: RHPP TU3 Pointer Interpreter status............ccccceiiiieiiiee e, 297
Indirect Register 06H: RHPP TU3 Path BIP Error Counter.........cccooocviiiini i, 299
Indirect Register 07H: RHPP TU3 Path REI Error Counter.........cccoocoeveiiine i, 300
Indirect Register 08H: RHPP TU3 Path Negative Justification Event Counter............... 301
Indirect Register 09H: RHPP TU3 Path Positive Justification Event Counter ................ 302
Register 0200H, 0600H, 0AOOH and OEOOH: RSVCA Indirect Address............ccc......... 303
Register 0201H, 0601H, 0A01H and OEO01H: RSVCA Indirect Data ............ccccveeeeeeenns 305
Register 0202H, 0602H, 0A02H and OE02H: RSVCA Payload Configuration ............... 306
Register 0203H, 0603H, 0A03H and OEO03H: RSVCA Positive Pointer

Justification Interrupt Status ...........cccoiieiiiiiiiii 309
Register 0204H, 0604H, 0A04H and OE04H: RSVCA Negative Pointer

Justification Interrupt Status ..o 310
Register 0205H, 0605H, 0A05H and OEO05H: RSVCA FIFO Overflow Interrupt

S = LU PSP 311
Register 0206H, 0606H, 0A06H and OEO06H: RSVCA FIFO Underflow Interrupt

S = LU PSP 312
Register 0207H, 0607H, 0A07H and OEO7H: RSVCA Pointer Justification

INTEITUPE ENADIE ... 313
Register 0208H, 0608H, 0AO08H and OE08H: RSVCA FIFO Interrupt Enable................ 314
Register 020AH, 060AH, 0AOAH and OEOAH: RSVCA Clear Fixed Stuff..................... 315
Register 020BH, 060BH, 0AOBH and OEOBH: RSVCA Counter Update........................ 316
Indirect Register 00H: RSVCA Positive Justifications Performance Monitor.................. 317
Indirect Register 01H: RSVCA Negative Justifications Performance Monitor................ 318
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Indirect Register 02H: RSVCA Diagnostic/Configuration .............ccccvoeeeeiiiiiiiiiieeeeeee, 319
Register 0220H: DSTSI INdirect AAAress ..........c.eeeeieeeiiiiiiiieieeee e 322
Register 0221H: DSTSI Indirect Data..........cccccuiiiiiiiiiiiiee e 324
Register 0222H: DSTSI Configuration ............ccccuiiiiii i 326
Register 0223H: DSTSI Interrupt Status.........ccuvveeeiiiiiiiee e 328
Register 0240H, 0640H, 0A40H and OE40H: DPRGM Indirect Address...........ccc.......... 329
Register 0241H, 0641H, 0A41H and OE41H: DPRGM Indirect Data ............cccccceenennnee 331
Register 0242H, 0642H, 0A42H and 0E42H: DPRGM Generator Payload

CoNfIGUIAtION ... e 332
Register 0243H, 0643H, 0A43H and 0E43H: DPRGM Monitor Payload

ConfIGQUIAtION ... e 335
Register 0244H, 0644H, 0A44H and 0E44H: DPRGM Monitor Byte Error

INEEITUPTL STAtUS ... 338
Register 0245H, 0645H, 0A45H and 0E45H: DPRGM Monitor Byte Error

INTEITUPE ENADIE ... 339
Register 0246H, 0646H, 0A46H and 0E46H: DPRGM Monitor B1/E1 Bytes

INtEITUPL STAtUS .....eviiieeiie e 340
Register 0247H, 0647H, 0A47H and 0E47H: DPRGM Monitor B1/E1 Bytes

INterrupt ENADIE ... 341
Register 0249H, 0649H, 0A49H and 0E49H: DPRGM Monitor Synchronization

INtErTUPt StAtUS ... 342
Register 024AH, 064AH, 0A4AH and OE4AH: DPRGM Monitor Synchronization

Interrupt ENADIE ... 343
Register 024BH, 064BH, 0A4BH and OE4BH: DPRGM Monitor Synchronization

SHALUS e 344
Register 024CH, 064CH, 0A4CH and OE4CH: DPRGM Counter Update...................... 345
Indirect Register 00h: DPRGM Monitor STS-1 path Configuration ...............ccccceeeeeni. 346
Indirect Register 01h: DPRGM Monitor PRBS[22:7] Accumulator ..............cccccveeeeeeenn. 348
Indirect Register 02H: DPRGM Monitor PRBS[6:0] Accumulator...............ccccocvveeeeeeenn. 349
Indirect Register 03H: DPRGM Monitor B1/E1 value ...........cccooiieiiiiiiieiiee e 350
Indirect Register 04H: DPRGM Monitor Error count............ccoooiieiiiii e 351
Indirect Register 05H: DPRGM Monitor Received B1/E1 bytes ........ccccoevviiinineinnen. 352
Indirect Register 08H: DPRGM Generator STS-1 path Configuration.............cccccceeen.. 353
Indirect Register 09H: DPRGM Generator PRBS[22:7] Accumulator ............ccccceeeneee 355
Indirect Register 0AH: DPRGM Generator PRBS[6:0] Accumulator...........ccccccveernnnee 356
Indirect Register 0Bh: DPRGM Generator B1/E1 value ............cooociviieeeeeeiicciiiieeeee e, 357
Register 0260H, 0660H, 0A60H and 0E60H: SARC Indirect Address..........cccccceeeeennn. 358
Register 0262H, 0662H, 0A62H and 0E62H: SARC Section Configuration................... 359
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Register 0263H, 0663H, 0A63H and 0E63H: SARC Section Receive SALM

ENADIE.... .. e 360
Register 0264H, 0664H, 0A64H and O0E64H: SARC Section Receive AlIS-L

ENADIE.... ... 363
Register 0265H, 0665H, 0A65H and 0E65H: SARC Section Transmit RDI-L

ENADIE...... e 365
Register 0268H, 0668H, 0A68H and 0E68H: SARC Path Configuration ...................... 368

Register 0269H, 0669H, 0A69H and OE69H: SARC Path Receive RALM Enable ........ 370
Register 026AH, 066AH, 0AGAH and OE6AH: SARC Path Receive AIS-P Enable ....... 373

Register 026BH, 066BH, 0A6BH and OE6BH: SARC TU3 Path Configuration.............. 376
Register 026CH, 066CH, 0A6CH and OE6CH: SARC TU3 Path Receive RALM

o =T o USSR 378
Register 026DH, 066DH, 0A6DH and OE6DH: SARC TU3 Path Receive AIS-P

ENADIE...... e 381
Register 0270H, 0670H, 0A70H and OE70H: SARC LOP Pointer Status ..................... 384

Register 0271H, 0671H, 0A71H and OE71H: SARC LOP Pointer Interrupt Enable....... 385
Register 0272H, 0672H, 0A72H and OE72H: SARC LOP Pointer Interrupt Status........ 386

Register 0273H, 0673H, 0A73H and OE73H: SARC AIS Pointer Status........................ 387
Register 0274H, 0674H, 0A74H and OE74H: SARC AIS Pointer Interrupt Enable......... 388
Register 0275H, 0675H, 0A75H and OE75H: SARC AIS Pointer Interrupt Status.......... 389
Register 0278H, 068DH, 0A78H and OE78H: SARC TU3 LOP Pointer Status.............. 390
Register 0279H, 0679H, 0A79H and OE79H: SARC TU3 LOP Pointer Interrupt

o =T o USSR 391
Register 027AH, 067AH, 0A7AH and OE7AH: SARC TU3 LOP Pointer Interrupt

SHALUS ettt e et e e et e e e e nraeeeean 392
Register 027BH, 067BH, 0A7BH and OE7BH: SARC TU3 AIS Pointer Status............... 393
Register 027CH, 067CH, 0A7CH and OE7CH: SARC TU3 AIS Pointer Interrupt

ENADIE...... e 394
Register 027DH, 067DH, 0A7DH and OE7DH: SARC TU3 AIS Pointer Interrupt

S = LU PSP 395
Register 0302H: DDLL RESE! .......veiiiiiiiiie e 396
Register 1040H: STLI Clock Configuration ..............cooiiiiiiiiiii i 397
Register 1041H: STLI PGM Clock Configuration ............cccoiiiieiiiiieiiiieee e 399
Register 1080H, 1480H, 1880H and 1C80H: TRMP Configuration.............cccccoevuerenen 401
Register 1081H, 1481H, 1881H and 1C81H: TRMP Register Insertion......................... 404
Register 1082H, 1482H, 1882H and 1C82H: TRMP Error Insertion ............cccccceeeeeenns 407
Register 1083H, 1483H, 1883H and 1C83H: TRMP Transmit JO and Z0...................... 410
Register 1084H, 1484H, 1884H and 1C84H: TRMP Transmit E1 and F1 .................... 411
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Register 1085H, 1485H, 1885H and 1C85H: TRMP Transmit D1D3 and D4D12.......... 412
Register 1086H, 1486H, 1886H and 1C86H: TRMP Transmit K1 and K2 ..................... 413
Register 1087H, 1487H, 1887H and 1C87H: TRMP Transmit S1 and Z1 .................... 414
Register 1088H, 1488H, 1888H and 1C88H: TRMP Transmit Z2 and E2 ..................... 415
Register 1089H, 1489H, 1889H and 1C89H: TRMP Transmit H1 and H2 Mask ........... 416
Register 108AH, 148AH, 188AH and 1C8AH: TRMP Transmit B1 and B2 Mask.......... 417
Register 10A0H, 14A0H, 18A0H and 1CAOH: TTTP SECTION Indirect Address.......... 418
Register 10A1H, 14A1H, 18A1H and 1CA1H: TTTP SECTION Indirect Data................ 420
Indirect Register 00H: TTTP SECTION Trace Configuration ............cccccooiiieeiinieeennen. 421
Indirect Register 40H to 7FH: TTTP SECTION Trace......ccccoeeviiieeiiiiiie e 422
Register 10COH, 14COH, 18COH and 1CCOH: TTTP PATH Indirect Address ............... 423
Register 10C1H, 14C1H, 18C1H and 1CC1H: TTTP PATH Indirect Data..................... 425
Indirect Register 00H: TTTP PATH Trace Configuration.............ccccoveeieeiiiiiiiieeeeeeeee, 426
Indirect Register 40H to 7FH: TTTP PATH Trace ....cooovvvvvviviiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 427
Register 10EOH, 14EOH, 18EOH and 1CEOH: TTTP PATH TU3 Indirect Address ........ 428
Register 10E1H, 14E1H, 18E1H and 1CE1H: TTTP PATH TU3 Indirect Data.............. 430
Indirect Register 00H: TTTP PATH TUS3 Trace Configuration..............cccoeeevviveeeeeeiienn, 431
Indirect Register 40H to 7FH: TTTP PATH TU3 Trace......ccovvvvviiieiiiieiiieeeeeeeeeeeeeeeeeeeeeees 432
Register 1100H, 1500H, 1900H and 1D00H: THPP Indirect Address.........c.ccccceeeuenn.e. 433
Register 1101H, 1501H, 1901H and 1D01H: THPP Indirect Data ............cccccieeereeennn. 435
Register 1102H, 1502H, 1902H and 1D02H: THPP Payload Configuration .................. 436
Indirect Register 00H: THPP CONtrol ...........ooo i 438
Indirect Register 01H: THPP Source and Pointer Control...........cccoooveiiine e, 440
Indirect Register 04H: THPP Fixed Stuff and B3 Mask .............cccccveeiieiiiiiiiiiieeee e 442
Indirect Register 05H: THPP J1 and C2 ..........ooiiiiiiiiieee e 443
Indirect Register 06H: THPP G1 and H4 Mask ...........ccveeiiiiiiiiiiiiieie e 444
Indirect Register O7H: THPP F2 and Z3 .........oooooiiiiiiieeeeeeeeeeeeeeeeeeeeee ettt 445
Indirect Register 08H: THPP Z4 and Z5 .........oooooiiiiiiieeieieeeeeeeeeeeeeeeeeeeeeeeeaee e vanennees 446
Register 1180H, 1580H, 1980H and 1D80H: THPP TU3 Indirect Address.................... 447
Register 1181H, 1581H, 1981H and 1D81H: THPP TU3 Indirect Data ...........cccc........ 449
Register 1182H, 1582H, 1982H and 1D82H: THPP TU3 Payload Configuration .......... 450
Indirect Register 00H: THPP TUS CoNtrol ........c..ooiiiiiiiiiiiiieiee e 452
Indirect Register 01H: THPP TU3 Source and Pointer Control ...........ccccocceeiiiieneeneen. 454
Indirect Register 04H: THPP TU3 Fixed Stuff and B3 Mask ............cccocoiiiiiien 456
Indirect Register 05H: THPP TU3 J1 and C2 ..o 457
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Indirect Register 06H: THPP TU3 G1 and H4 maskK..........c.cccoovuiiiiieie i 458
Indirect Register O7H: THPP TU3 F2and Z3 ..........ooooiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaees 459
Indirect Register 08H: THPP TU3 Z4 and Z5 ...........ooooiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaes 460
Register 1200H, 1600H, 1A00H and 1E00H: TSVCA Indirect Address..........c..ccccec..... 461
Register 1201H, 1601H, 1A01H and 1E01H: TSVCA Indirect Data..............cccoveeeeeennn. 463
Register 1202H, 1602H, 1A02H and 1E02H: TSVCA Payload Configuration................ 464
Register 1203H, 1603H, 1A03H and 1E03H: TSVCA Positive Pointer Justification

INtEITUPt StAtUS ... 467
Register 1204H, 1604H, 1A04H and 1E04H: TSVCA Negative Pointer

Justification Interrupt Status ..o 468
Register 1205H, 1605H, 1A05H and 1E05H: TSVCA FIFO Overflow Interrupt

S = LU PSP 469
Register 1206H, 1606H, 1A06H and 1E06H: TSVCA FIFO Underflow Interrupt

SHALUS ettt e et e e et e e e e nraeeeean 470
Register 1207H, 1607H, 1A07H and 1E07H: TSVCA Pointer Justification

INTEITUPE ENADIE ... annnnnnes 471
Register 1208H, 1608H, 1A08H and 1E08H TSVCA FIFO Interrupt Enable.................. 472
Register 120AH, 160AH, 1AOAH and 1EOAH: TSVCA MiISC .....cocvveieiiiiieeiiiee e 473
Register 120BH, 160BH, 1A0BH and 1EOBH: TSVCA Counter Update...........c...c......... 474
Indirect Register 00H: TSVCA Positive Justifications Performance Monitor .................. 475
Indirect Register 01H: TSVCA Negative Justifications Performance Monitor ................ 476
Indirect Register 02H: TSVCA Diagnostic/Configuration............cccccoviiiiiiiinieneee 477
Indirect Register 03H: TSVCA AU-4 POINtEr........coiiiiiiiiiiiiic e 479
Register 1220H: ASTSI INdireCt AdAress........cuuveiiieieiiiiciieiee e 480
Register 1221H: ASTSI Indirect Data ...........ccccuvviiiiiiiiiiieeee e 482
Register 1222H: ASTSI Configuration ............ccccuiiiiie i 484
Register 1223H: ASTSI Interrupt Status ..........covveeiiiiiii e 486
Register 1240H, 1640H, 1A40H and 1E40H: APRGM Indirect Address.......c..cccceeeeenn. 487
Register 1241H, 1641H, 1A41H and 1E41H: APRGM Indirect Data ..............ccceeeeenn. 489
Register 1242H, 1642H, 1A42H and 1E42H: APRGM Generator Payload

CoNfIGUIAtION ... e 490
Register 1243H, 1643H, 1A43H and 1E43H: APRGM Monitor Payload

CoNfIGUIALION ... 493
Register 1244H, 1644H, 1A44H and 1E44H: APRGM Monitor Byte Error Interrupt

S = LU PSP 496
Register 1245H, 1645H, 1A45H and 1E45H: APRGM Monitor Byte Error Interrupt

ENADIE.... .. e 497
Register 1246H, 1646H, 1A46H and 1E46H: APRGM Monitor B1/E1 Bytes

INtEITUPE STAtUS ... 498
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Register 1247H, 1647H, 1A47H and 1E47H: APRGM Monitor B1/E1 Bytes

INTEITUPE EN@DIE ... 499
Register 1249H, 1649H, 1A49H and 1E49H: APRGM Monitor Synchronization

INEEITUPE STALUS ....ceviiieiieeee e 500
Register 124AH, 164AH, 1A4AH and 1E4AH: APRGM Monitor Synchronization

INTEITUPE ENADIE ... 501
Register 124BH, 164BH, 1A4BH and 1E4BH: APRGM Monitor Synchronization

SHALUS -ttt 502
Register 124CH, 164CH, 1A4CH and 1E4CH: APRGM Counter Update....................... 503
Indirect Register 00h: APRGM Monitor STS-1 path Configuration.............cccccoevenenen 504
Indirect Register 01h: APRGM Monitor PRBS[22:7] Accumulator ...........cooeccieeveeennnn. 506
Indirect Register 02h: APRGM Monitor PRBS[6:0] Accumulator .............ccccveeieiininnne 507
Indirect Register 03H: APRGM Monitor B1/E1 value ..........coooooiiiiiiiiiiiieecciieeeee e, 508
Indirect Register 04H: APRGM Monitor Error count............cccoooeiiiiieiiiciiicciieeeee e, 509
Indirect Register 05H: APRGM Monitor Received B1/E1 bytes .........cccccceevviiviieeeeneenn, 510
Indirect Register 08H: APRGM Generator STS-1 path Configuration............................ 511
Indirect Register 09H: APRGM Generator PRBS[22:7] Accumulator............cccceeeevnnn. 513
Indirect Register 0AH: APRGM Generator PRBS[6:0] Accumulator .............cccccoeeeennn. 514
Indirect Register 0Bh: APRGM Generator B1/E1 value .........ccoceeiiiiiiiiieeee 515
Register 1280H, 1680H, 1A80H and 1E80H: TAPI Indirect Address ..........cccceecueeeueenne 516
Register 1281H, 1681H, 1A81H and 1E81H: TAPI Indirect Data...........ccceooeevirennenne 518
Register 1282H, 1682H, 1A82H and 1E82H: TAPI Payload Configuration.................... 519
Register 1283H, 1683H, 1A83H and 1E83H: TAPI Counters update ............ccccccceeee. 521
Register 1284H, 1684H, 1A84H and 1E84H: TAPI Path Interrupt Status...................... 522
Register 1285H, 1685H, 1A85H and 1E85H: TAPI Pointer Concatenation

Processing Disable...........cccoo i 523

Register 1288H, 1688H, 1A88H and 1E88H: TAPI Pointer Interpreter Status(STS1/STMO #1)
Register 1290H, 1690H, 1A90H and 1E90H: TAPI Pointer Interpreter Status
(STS1/STMO #2) Register 1298H, 1698H, 1A98H and 1E98H: TAPI Pointer Interpreter
Status (STS1/STMO #3) Register 12A0H, 16A0H, 1AAO0H and 1EAQH: TAPI Pointer
Interpreter Status (STS1/STMO #4) Register 12A8H, 16A8H, 1AA8H and 1EA8H: TAPI
Pointer Interpreter Status (STS1/STMO #5) Register 12BOH, 16BOH, 1ABOH and
1EBOH: TAPI Pointer Interpreter Status (STS1/STMO #6) Register 12B8H, 16B8H,
1AB8H and 1EB8H: TAPI Pointer Interpreter Status (STS1/STMO #7) Register 12COH,
16COH, 1ACOH and 1ECOH: TAPI Pointer Interpreter Status (STS1/STMO #8) Register
12C8H, 16C8H, 1AC8H and 1EC8H: TAPI Pointer Interpreter Status (STS1/STMO #9)
Register 12D0H, 16DOH, 1ADOH and 1EDOH: TAPI Pointer Interpreter Status
(STS1/STMO #10) Register 12D8H, 16D8H, 1AD8H and 1ED8H: TAPI Pointer
Interpreter Status (STS1/STMO #11) Register 12EO0H, 16E0H, 1AEOH and 1EEOH:

TAPI Pointer Interpreter Status (STST/STMO #12) c...eeveeererieieeeeeeeeeiiiaeeeeeseeeenianeeeeaees 524
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Register 1289H, 1689H, 1A89H and 1E89H: TAPI Pointer Interpreter Interrupt Enable
(STS1/STMO #1) Register 1291H, 1691H, 1A91H and 1E91H: TAPI Pointer Interpreter
Interrupt Enable (STS1/STMO #2) Register 1299H, 1699H, 1A99H and 1E99H: TAPI
Pointer Interpreter Interrupt Enable (STS1/STMO #3) Register 12A1H, 16A1H, 1AA1H
and 1EA1H: TAPI Pointer Interpreter Interrupt Enable (STS1/STMO #4) Register
12A9H, 16A9H, 1AA9H and 1EA9H: TAPI Pointer Interpreter Interrupt Enable
(STS1/STMO #5) Register 12B1H, 16B1H, 1AB1H and 1EB1H: TAPI Pointer
Interpreter Interrupt Enable (STS1/STMO #6) Register 12B9H, 16B9H, 1AB9H and
1EB9H: TAPI Pointer Interpreter Interrupt Enable (STS1/STMO #7) Register 12C1H,
16C1H, 1AC1H and 1EC1H: TAPI Pointer Interpreter Interrupt Enable
(STS1/STMO #8) Register 12C9H, 16C9H, 1AC9H and 1EC9H: TAPI Pointer
Interpreter Interrupt Enable (STS1/STMO #9) Register 12D1H, 16D1H, 1AD1H and
1ED1H: TAPI Pointer Interpreter Interrupt Enable (STS1/STMO #10) Register 12D9H,
16D9H, 1AD9H and 1ED9H: TAPI Pointer Interpreter Interrupt Enable
(STS1/STMO #11) Register 12E1H, 16E1H, 1AE1H and 1EE1H: TAPI Pointer

Interpreter Interrupt Enable (STS1/STMO #12)....cccviuuuiiieeeeeieeeiiiieeeeeeeeeeearieeeeeeeeeeeanes 526

Register 128AH, 168AH, 1A8AH and 1E8AH: TAPI Pointer Interpreter Interrupt Status
(STS1/STMO #1) Register 1292H, 1692H, 1A92H and 1E92H: TAPI Pointer Interpreter
Interrupt Status (STS1/STMO #2) Register 129AH, 169AH, 1A9AH and 1E9AH: TAPI
Pointer Interpreter Interrupt Status (STS1/STMO #3) Register 12A2H, 16A2H, 1AA2H
and 1EA2H: TAPI Pointer Interpreter Interrupt Status (STS1/STMO #4) Register
12AAH, 16AAH, 1AAAH and 1EAAH: TAPI Pointer Interpreter Interrupt Status
(STS1/STMO #5) Register 12B2H, 16B2H, 1AB2H and 1EB2H: TAPI Pointer
Interpreter Interrupt Status (STS1/STMO #6) Register 12BAH, 16BAH, 1ABAH and
1EBAH: TAPI Pointer Interpreter Interrupt Status (STS1/STMO #7) Register 12C2H,
16C2H, 1AC2H and 1EC2H: TAPI Pointer Interpreter Interrupt Status (STS1/STMO #8)
Register 12CAH, 16CAH, 1ACAH and 1ECAH: TAPI Pointer Interpreter Interrupt
Status (STS1/STMO #9) Register 12D2H, 16D2H, 1AD2H and 1ED2H: TAPI Pointer
Interpreter Interrupt Status (STS1/STMO #10) Register 12DAH, 16DAH, 1ADAH and
1EDAH: TAPI Pointer Interpreter Interrupt Status (STS1/STMO #11) Register 12E2H,
16E2H, 1AE2H and 1EE2H: TAPI Pointer Interpreter Interrupt Status

(STSA/STMO H12).c.. ettt e et et ee e ee et e e et e e en e eae s s eeeaeand 528

Register 128BH, 168BH, 1A8BH and 1E8BH: TAPI Error Monitor Status (STS1/STMO #1) Register
1293H, 1693H, 1A93H and 1E93H: TAPI Error Monitor Status (STS1/STMO #2)
Register 129BH, 169BH, 1A9BH and 1E9BH: TAPI Error Monitor Status
(STS1/STMO #3) Register 12A3H, 16A3H, 1AA3H and 1EA3H: TAPI Error Monitor
Status (STS1/STMO #4) Register 12ABH, 16ABH, 1AABH and 1EABH: TAPI Error
Monitor Status (STS1/STMO #5) Register 12B3H, 16B3H, 1AB3H and 1EB3H: TAPI
Error Monitor Status (STS1/STMO #6) Register 12BBH, 16BBH, 1ABBH and 1EBBH:
TAPI Error Monitor Status (STS1/STMO #7) Register 12C3H, 16C3H, 1AC3H and
1EC3H: TAPI Error Monitor Status (STS1/STMO #8) Register 12CBH, 16CBH, 1ACBH
and 1ECBH: TAPI Error Monitor Status (STS1/STMO0 #9) Register 12D3H, 16D3H,
1AD3H and 1ED3H: TAPI Error Monitor Status (STS1/STMO #10) Register 12DBH,
16DBH, 1ADBH and 1EDBH: TAPI Error Monitor Status (STS1/STMO #11) Register

12E3H, 16E3H, 1AE3H and 1EE3H: TAPI Error Monitor Status (STS1/STMO #12) ............. 530

Register 128CH, 168CH, 1A8CH and 1E8CH: TAPI Error Monitor Interrupt Enable (STS1/STMO #1)
Register 1294H, 1694H, 1A94H and 1E94H: TAPI Error Monitor Interrupt Enable
(STS1/STMO #2) Register 129CH, 169CH, 1A9CH and 1E9CH: TAPI Error Monitor
Interrupt Enable (STS1/STMO #3) Register 12A4H, 16A4H, 1AA4H and 1EA4H: TAPI
Error Monitor Interrupt Enable (STS1/STMO #4) Register 12ACH, 16ACH, 1AACH and
1EACH: TAPI Error Monitor Interrupt Enable (STS1/STMO #5) Register 12B4H,
16B4H, 1AB4H and 1EB4H: TAPI Error Monitor Interrupt Enable (STS1/STMO #6)
Register 12BCH, 16BCH, 1ABCH and 1EBCH: TAPI Error Monitor Interrupt Enable
(STS1/STMO #7) Register 12C4H, 16C4H, 1AC4H and 1EC4H: TAPI Error Monitor
Interrupt Enable (STS1/STMO #8) Register 12CCH, 16CCH, 1ACCH and 1ECCH:
TAPI Error Monitor Interrupt Enable (STS1/STMO #9) Register 12D4H, 16D4H, 1AD4H
and 1ED4H: TAPI Error Monitor Interrupt Enable (STS1/STMO #10) Register 12DCH,
16DCH, 1ADCH and 1EDCH: TAPI Error Monitor Interrupt Enable (STS1/STMO #11)
Register 12E4H, 16E4H, 1AE4H and 1EE4H: TAPI Error Monitor Interrupt Enable

(STSTISTMO H12). ettt e e e 533
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Register 128DH, 168DH, 1A8DH and 1E8DH: TAPI Error Monitor Interrupt Status (STS1/STMO #1)
Register 1295H, 1695H, 1A95H and 1E95H: TAPI Error Monitor Interrupt Status
(STS1/STMO #2) Register 129DH, 169DH, 1A9DH and 1E9DH: TAPI Error Monitor
Interrupt Status (STS1/STMO #3) Register 12A5H, 16A5H, 1AA5H and 1EA5H: TAPI
Error Monitor Interrupt Status (STS1/STMO #4) Register 12ADH, 16ADH, 1AADH and
1EADH: TAPI Error Monitor Interrupt Status (STS1/STMO #5) Register 12B5H, 16B5H,
1AB5H and 1EB5H: TAPI Error Monitor Interrupt Status (STS1/STMO #6) Register
12BDH, 16BDH, 1ABDH and 1EBDH: TAPI Error Monitor Interrupt Status
(STS1/STMO #7) Register 12C5H, 16C5H, 1AC5H and 1EC5H: TAPI Error Monitor
Interrupt Status (STS1/STMO #8) Register 12CDH, 16CDH, 1ACDH and 1ECDH: TAPI
Error Monitor Interrupt Status (STS1/STMO #9) Register 12D5H, 16D5H, 1AD5H and
1ED5H: TAPI Error Monitor Interrupt Status (STS1/STMO #10) Register 12DDH,
16DDH, 1ADDH and 1EDDH: TAPI Error Monitor Interrupt Status (STS1/STMO #11)
Register 12E5H, 16E5H, 1AE5H and 1EES5H: TAPI Error Monitor Interrupt Status

(STSTISTMO H12).. e ettt e e et e e e e e e e e e e s e s e eeee e 536
Indirect Register 00H: TAPI Pointer Interpreter Configuration...............cccccoeviveiiiiiiinnn. 539
Indirect Register 01H: TAPI Error Monitor Configuration..............ccccoeieiiiien e 541
Indirect Register 02H: TAPI Pointer Value and ERDI ..o 543
Indirect Register 03H: TAPI Captured and Accepted PSL .........oocciiiiiieiiiiieeeeeee 544
Indirect Register 04H: TAPI Expected PSL and PDI ..........ccccooiiiiiiniie e 545
Indirect Register 05H: TAPI Pointer Interpreter Status...........oococeiiiii e, 546
Indirect Register 06H: TAPI Path BIP Error Counter ...........ccooviieiiiiiie e 548
Indirect Register 07H: TAPI Path REI Error Counter............ccooociiiiiiiieiiiiciiieeeeee e 549
Indirect Register 08H: TAPI Path Negative Justification Event Counter ....................... 550
Indirect Register 09H: TAPI Path Positive Justification Event Counter......................... 551
Register 1302H: ADLL RESEL........ouiiiiiiiiiiiiiiiiiiiieiieiieeteteeeeeveeeaeeesesseaeeesessessssssssssssssssnsnnes 552
Register 2000H: SPECTRA-2488 Master TeSt........cccccoiviiiiiiiiieeeeiecieieeee e 554
Register 2001H: SPECTRA-2488 Test Mode Address Force Enable.............c..cccec. 556
Register 2002H: SPECTRA-2488 Test Mode Address Force Value...........ccccceeeeeennn. 557
Register 2003H: SPECTRA-2448 RX Analog Test Mode Bus ............ccccociiiiiiiiiinene 558
Register 2004H: SPECTRA-2448 RX Analog Test Mode Bus ...........ccccoiiiiiiiiciene 559
Register 2005H: SPECTRA-2448 TX Analog Test Mode Bus............cccocoiiiiiiiiicnene 560
Register 2006H: SPECTRA-2448 TX Analog Test Mode BUS.........ccccocoeeiiiiiieiiiiieennns 561
Register 2007H: SPECTRA-2448 Analog TIN BUS ........cccuviiiiiieiiiccieieeee e 562
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1 Definitions

The following table defines the abbreviations for the SPECTRA-2488.

SRLI SONET/SDH Receive Line Interface
RRMP Receive Regenerator Multiplexer Processor
RHPP Receive High order Path Processor
RTTP Received Tail Trace Processor
STLI SONET/SDH Transmit Line Interface
TRMP Transmit Regenerator Multiplexer Processor
THPP Transmit High order Path Processor
TTTP Transmit Tail Trace Processor
SVCA SONET/SDH Virtual Container Aligner
STSI SONET/SDH Time Slot Interchange
PRGM PRBS Generator and Monitor
TAPI Transmit Add bus Pointer Interpreter
SARC SONET/SDH Alarm Reporting Controller
SBER SONET/SDH Bit Error Rate
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2.1

Features

General

Single channel STS-48/STM-16 or four channel STS-12/STM-4 SONET/SDH PAYLOAD
EXTRACTOR/ALIGNER.

Monolithic SONET/SDH PAYLOAD EXTRACTOR/ALIGNER for use in
single STS-48¢ (STM-16/AU4-16¢) or

single STS-48 (STM-16/AU4-12¢/AU4-8¢c/AU4-4¢/AU4/AU3/TU3) or

quad STS-12¢ (STM-4/AU4-4c¢) or

quad STS-12 (STM-4/AU4/AU3/TU3)

interface applications, operating at serial interface speeds of up to 2488 Mbit/s.

In single STS-48/STM-16 mode supports a duplex 16-bit 155.52 MHz differential PECL line
side interface for direct connection to external clock recovery, clock synthesis and serializer-
deserializer components.

In quad STS-12/STM-4 mode supports four duplex 8-bit 77.76 MHz TTL compatible line
side interface for direct connection to external clock recovery, clock synthesis and serializer-
deserializer components.

Provides termination for SONET Section, Line and Path overhead or SDH Regenerator
Section, Multiplexer Section and High Order Path overhead.

Translate AU4/3x(TUG3/TU3/VC3) into 3x(AU3/VC3) from the receive side to the DROP
TelecomBus.

Translate 3x(AU3/VC3) into AU4/3x(TUG3/TU3/VC3) from the ADD TelecomBus to the
transmit side.

In single STS-48/STM-16 mode provides a 32-bit 77.76 MHz ADD and DROP TelecomBus.

In quad STS-12/STM-4 mode provides four 8-bit 77.76 MHz ADD and DROP
TelecomBuses.

Maps SONET/SDH payloads to system timing, accommodating plesiochronous timing
offsets between the line and system timing references, through pointer processing.

Provides Time Slot Interchange (TSI) function at the ADD and DROP TelecomBuses for
grooming any legal mix of SONET/SDH paths.

Supports line loopback from the line side receive stream to the transmit stream and diagnostic
loopback from the ADD TelecomBus interface to the DROP TelecomBus interface.

Provides a standard 5 signal IEEE 1149.1 JTAG test port for boundary scan board test
purposes.
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Provides a generic 16-bit microprocessor bus interface for configuration, control, and status
monitoring.

Low power 1.8 V CMOS core logic with 3.3 V CMOS/TTL compatible digital inputs and
digital outputs. PECL inputs and outputs are 3.3V compatible.

520 pin Super BGA package.

2.2 SONET Section and Line / SDH Regenerator and Multiplexer
Section

Frames to the SONET/SDH receive stream and inserts the framing bytes (A1, A2) and the
section trace byte (JO) into the transmit stream; descrambles the receive stream and scrambles
the transmit stream.

Calculates and compares the bit interleaved parity (BIP) error detection codes (B1, B2) for
the receive stream. Calculates and inserts B1, B2 in the transmit stream. Accumulates near
end errors (B1, B2) and far end errors (M1). Inserts line remote error indications (REI) into
the M1 byte based on received B2 errors.

Detects signal degrade (SD) and signal fail (SF) threshold crossing alarms based on received
B2 errors.

The entire SONET/SDH transport overhead is extracted to and inserted from dedicated pins.
The transport overhead bytes may be sourced from internal registers or from bit serial
transport overhead input stream. Transport overhead insertion may also be disabled.

In single STS-48/STM-16 mode, extracts and serializes on dedicated pins the data
communication channels (D1-D3, D4-D12) and inserts the corresponding signals into the
transmit stream.

In quad STS-12/STM-4 mode, extracts and serializes on dedicated pins the data
communication channels (D1-D3, D4-D12) and inserts the corresponding signals into the
transmit stream for one of the four stream.

Extracts and filters the automatic protection switch (APS) channel (K1, K2) bytes into
internal registers. Inserts the APS channel into the transmit stream.

Extracts and filters the synchronization status message (S1) byte into an internal register.
Inserts the synchronization status message byte into the transmit stream.

Extracts a 16 or 64 byte section trace (J0) message using an internal register bank for the
receive stream. Detects an unstable message or mismatch message with an expected
message. Provides access to the accepted message via the microprocessor port. Inserts a 16
byte or 64 byte section trace (JO) message using an internal register bank for the transmit
stream.

Detects loss of signal (LOS), out of frame (OOF), loss of frame (LOF), line remote defect
indication (RDI), line alarm indication signal (AIS), and protection switching byte failure
alarms on the receive stream.
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Provides a transmit and receive ring control port, allowing alarms and status to be passed
between mate SPECTRA-2488’s for ring-based add drop multiplexer and line multiplexer
applications.

Configurable to force Line AIS in the transmit stream.

Provides automatic transmit line RDI insertion following detection of various received alarms
(LOS, LOF, LAIS, SD, SF, STIM, STIU).

Provides automatic DROP bus line AIS insertion following detection of various received
alarms (LOS, LOF, LAIS, SD, SF, STIM, STIU).

2.3 SONET Path / SDH High Order Path

Interprets any legal mix of STS (AU and TU3) pointer bytes (H1, H2, and H3), extracts the
synchronous payload envelope(s) and processes the path overhead for the receive stream.

Generates any legal mix of STS (AU and TU3) pointer bytes (H1, H2, and H3) and inserts the
path overhead for the transmit stream.

Detects loss of pointer (LOP), path alarm indication signal (PAIS) and path (normal and
enhanced) remote defect indication (RDI) for the receive stream. Optionally inserts path
alarm indication signal (PAIS) and path remote defect indication (RDI) in the transmit stream.

Extracts and insert the entire SONET/SDH path overhead to and from dedicated pins. The
path overhead bytes may be sourced from internal registers or from bit serial path overhead
input stream. Path overhead insertion may also be disabled.

Extracts the received path payload label (C2) byte into an internal register and detects for
payload label unstable (PLU), payload label mismatch (PLM), payload unequipped (UNEQ)
and payload defect indication (PDI). Inserts the path payload label (C2) byte from an internal
register for the transmit stream.

Extracts a 16 byte or 64 byte path trace (J1) message using an internal register bank for the
receive stream. Detects an unstable message or mismatch message with an expected message.
Provides access to the captured, accepted and expected message via the microprocessor port.
Inserts a 16 byte or 64 byte path trace (J1) message using an internal register bank for the
transmit stream.

Calculates received path BIP-8 and counts received path BIP-8 errors for performance
monitoring purposes. BIP-8 errors are selectable to be treated on a bit basis or block basis.
Optionally calculates and inserts path BIP-8 error detection codes for the transmit stream.

Counts received path remote error indications (REI) for performance monitoring purposes.
Optionally inserts the path REI count into the path status byte (G1) based on bit or block
BIP-8 errors detected in the receive path.

Provides access via path overhead ports to all the overhead bytes needed to implement
Tandem Connections.

Ring control port provides communication of path REI and path RDI alarms to the transmit
stream of a mate SPECTRA-2488 in the returning direction.
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Provides automatic transmit path RDI and path Enhanced RDI insertion following detection
of various received alarms (LAIS, LOP, LOPC, PAIS, PAISC, PTIM, PTIU, PLM, PLU,
UNEQ, PDI).

Provides automatic DROP bus path AIS insertion following detection of various received
alarms (LAIS, LOP, LOPC, PAIS, PAISC, PTIM, PTIU, PLM, PLU, UNEQ, PDI).

24 System Side Interfaces

In single STS-48/STM-16 mode provides a single 32-bit 77.76 MHz TelecomBus interface.
In quad STS-12/STM-4 mode provides four 8-bit 77.76 MHz TelecomBus interfaces.

TelecomBus interfaces indicates/accepts the location of the section trace byte (J0), optionally
the path trace byte(s) (J1) and all synchronous payload envelope bytes in the byte serial
stream.

TelecomBus accommodates phase and frequency differences between the receive/transmit
streams and the DROP/ADD busses via pointer adjustments.

Provides TSI function to interchange or groom paths at the Telecom ADD and DROP buses.
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3  Applications

e SONET/SDH Add Drop Multiplexers

e SONET/SDH Terminal Multiplexers

e SONET/SDH Line Multiplexers

e SONET/SDH Cross Connects

e SONET/SDH Tandem Path Termination Equipment
e SONET/SDH Test Equipment

e Switches and Hubs

e Routers
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5 Application Examples

The SPECTRA-2488™ device can be used in SONET/SDH network elements including
switches, terminal multiplexers, and add-drop multiplexers. In such applications, the
SPECTRA-2488 line interface typically interfaces to a serdes module. On the system side
interface, the SPECTRA-2488 connects directly to a TelecomBus. Figure 1 shows how the
SPECTRA-2488 is used to implement a 2488 Mbit/s aggregate interface. In this application, the
SPECTRA-2488 performs SONET/SDH section, line and path termination and the PM5363
TUPP-622 performs tributary pointer processing and performance monitoring.

Figure 1 STS-48/STM-16 Application with 77.76 MHz Byte TelecomBus Interface

spggféﬁuas ACK
AD[31:0], ADP[4:1] |«
AJOJ[4:1] [
APL[4:1] |
PM5363
TUPP-622
DD[31:24], DDP[4] ID[7:0], IDP opj[7:0], oDP [
DJ0J1[4] Ic11 oTVSs  |—»
DPL[4] IPL OTPL [—¥
DCK SCLK TPOH [—
Four
PM5363 77.76 MHz
TUPP-622 N
2488 Mbit/s ) DD[23:16], DDP[3] ID[7:0], IDP OD[7:0], ODP === 8-bit
Optical 25[15.0]”- DJOJ1[3] 1c191 oTV5s [—H9 Telecombus
Interface TO15:0]+/- oPLE3] PL otPL [—> Interfaces
DCK SCLK TPOH [—f
PM5363
TUPP-622
DD[15:8], DDP[2] ID[7:0], IDP OD[7:0], ODP ===
DJOJ1[2] Ic141 otvs [—»
DPL[2] IPL OTPL [—¥
DCK SCLK TPOH [—
PM5363
TUPP-622
DD[7:0], DDP[1] ID[7:0], IDP 0D[7:0], 0DP ==}
DJOJI[1] Ic141 otvs [—»
DPL[1] IPL OTPL |[—
DCK SCLK TPOH [— *
A\
Drop Add

Figure 2 shows how the SPECTRA-2488 is used to implement a 2488 Mbit/s aggregate interface
using a single 77.76 MHz 32 bit TelecomBus on the system side interface. In this application, the
SPECTRA-2488 performs SONET/SDH section, line and path termination.
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Figure 2 STS-48/STM-16 Application with 77.76 MHz 32-Bit TelecomBus Interface
SPECTRA 2488 ACK
AD[31:0], ADP[4:1] |«
AJOJ1[4:1] |
APL[4:1] | 77.76 MHz
2488 Mbits ] 32-bit
Optical SERDES B SoUsOR- High Speed
Interface ] Touson S — Telecombus
DIOI4:1] Interface
DPL[4:1]
DCK |«
DJOREF |4

vV A

Drop Add

Proprietary and Confidential to PMC-Sierra, Inc., and for its Customers’ Internal Use 36
NAacriimant 1D DAMCOC 100N991 leciin A



Released

SPECTRA-2488 Telecom Standard Product Data Sheet

PMC-Sierra
Block Diagram

6
6.1

i

X
e}
(8]
[s]
3
o
x
pl
8]
[s]
) O
2] [ININTNN]IN)
o NN
oomm
a o o
w pr} ZzzzZZ
5 o0y
g 9 5000
- 2] oo
T [4riaia
— —Nos —ANms
o IITIT IIIT
I 0000 5000
O EEEE aaon
X roeee [ 4ii4i4
o) SBER RTTP RTTP
= Iy
L DCK DCMP
1 RD[15:0]+/- RFP+/- SD i< DJOREF
s " RpCLK+ i SRLI B RRMP
PGMRCLK P
S OOF RCLK1 IAL
-~
o0 TRCPCLK1 TRCPFP1 TRCPDAT1
TRGPCLK2 TRGPFP2 TRCPDAT2
< TCLK1 TRCPCLK3 TRCPFP3 TRCPDAT3
TRCPCLK4 TRCPFP4 TRCPDAT4
. TO15:01+) FEBG ACK ACMP
S (150} THESY: AD1[7:0] APL1 ADP1 AJOJ1_FP1 APAIS1
T TDCLK+- TRMP APL2 ADP2 AJ0J1”FP2 APAIS2
TDCLKO+/- APL3 ADP3 AJ0J1-FP3 APAIS3
S ADA[7:0] APL4 ADP4 AJOJ1_FP4 APAIS4
—
Anal TTTP I e I
(@] . nalog
n ._._uw,m_mﬂ mw JTAG 7 MODE Microprocessor
- —
) | Y ] UL LIY
- —NOY TNOS —NoOS opYxm ] Sowmmomm
o o
& focn ooon i SFERh, < 5028502z
x IIII Xoreo IIIT o 2 % o=
m O0O00 IIIT 0000 = 3
a F=FE 0000 aoaa <l
= F-H- Gaaa I
[ M ot FHFE —oNOT
s} ITTIT IITIT
o 5 gele 9090
m EEEE e
© < 3
- — pa -
Q a
o g 3
= %]
o =
X 3
(8]
(5] 9
2
[z
O P
—

37

Proprietary and Confidential to PMC-Sierra, Inc., and for its Customers’ Internal Use
leciia A

NAacriirmant 1IN DAMC 1000991




1 ﬁ SPECTRA-2488 Telecom Standard Product Data Sheet
3 PMC-Sierra Released

6.2 Block Diagram Quad STS-12/STM-4 Mode
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6.3

Loopback Modes SINGLE STS-48/STM-16 Mode
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6.4 Loopback Modes Quad STS-12/STM-4 Mode
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7 Description

The PM5315 SONET/SDH PAYLOAD EXTRACTOR/ALIGNER (SPECTRA-2488) terminates
the transport and path overhead of a single STS-48
(STM-16/AU4-12¢/AU4-8c/AU4-4¢/AU4/AU3/TU3), a single STS-48c (STM-16/AU4-16¢), a
quad STS-12 (STM-4/AU4/AU3/TU3) or a quad STS-12¢ (STM-4-4c) data streams at 2488
Mbit/s. The SPECTRA-2488 implements significant functions for a SONET/SDH compliant line
interface.

In single STS-48/STM-16 mode, the SPECTRA-2488 receives SONET/SDH frames via a 16 bit
serial interface at 155.52 MHz. In quad STS-12/STM-4 mode, the SPECTRA-2488 receives
SONET/SDH frames via four 8 bit serial interfaces at 77.76 MHz. The Spectra-2488 terminates
the SONET section, line and path or the SDH regenerator section, multiplexer section and high
order path overhead. It performs framing (A1, A2), descrambling, detects section and line alarm
conditions, and monitors section and line bit interleaved parity (BIP) (B1, B2), accumulating
error counts at each level for performance monitoring purposes. B2 errors are also monitored to
detect signal fail and signal degrade threshold crossing alarms. Line remote error indications
(M1) are also accumulated. A 16 or 64 byte section trace (JO) message may be buffered and
compared against an expected message. In addition, the SPECTRA-2488 interprets the received
payload pointers (H1, H2), detects path alarm conditions, detects and accumulates path BIPs
(B3), monitors and accumulates path Remote Error Indications (REIs), accumulates and
compares the 16 or 64 byte path trace (J1) message against an expected result and extracts the
synchronous payload envelope (virtual container). All transport and path overhead bytes are
extracted and serialized on lower rate interfaces, allowing additional external processing of
overhead, if desired.

The extracted SPE (VC) is placed on a 32 bit Telecom DROP bus at 77.76 MHz. For
TelecomBus applications, frequency offsets (e.g., due to plesiochronous network boundaries, or
the loss of a primary reference timing source) and phase differences (due to normal network
operation) between the received data stream and the DROP bus are accommodated by pointer
adjustments in the DROP bus.

In STS-48/STM-16 mode, the SPECTRA-2488 transmits SONET/SDH frames via a 16 bit serial
interface at 155.52 MHz. In quad STS-12/STM-4 mode, the SPECTRA-2488 transmits
SONET/SDH frames via four 8 bit serial interfaces at 77.76 MHz. The SPECTRA-2488 formats
the SONET section, line and path or the SDH regenerator section, multiplexer section and high
order path overhead. It performs framing pattern insertion (A1, A2), scrambling, section and line
alarm insertion, and section and line BIPs (B1, B2) calculation as required to allow performance
monitoring at the far end. Line remote error indications (M1) are optionally inserted. A 16 or 64
byte section trace (JO) message may be inserted. In addition, the SPECTRA-2488 generates the
transmit payload pointers (H1, H2), creates and inserts the path BIPs (B3), optionally inserts a 16
or 64 byte path trace (J1) message, optionally inserts the path status byte (G1). In addition to its
basic processing of the transmit SONET/SDH overhead, the SPECTRA-2488 provides
convenient access to all overhead bytes, which are inserted serially on lower rate interfaces,
allowing additional external sourcing of overhead, if desired. The SPECTRA-2488 also supports
the insertion of a large variety of errors into the transmit stream, such as framing pattern errors,
pointer errors and BIP errors, which are useful for system diagnostics and tester applications.

Proprietary and Confidential to PMC-Sierra, Inc., and for its Customers’ Internal Use 41
NAacriimant 1D DAMCOC 100N991 leciin A



1 ﬂ . SPECTRA-2488 Telecom Standard Product Data Sheet
r 3 PMC-Sierra Released

The inserted SPE (VC) is sourced from a 32 bit Telecom ADD bus at 77.76 MHz. For
TelecomBus applications, frequency offsets (e.g., due to plesiochronous network boundaries, or
the loss of a primary reference timing source) and phase differences (due to normal network
operation) between the transmit data stream and the ADD bus are accommodated by pointer
adjustments in the transmit data stream.

The SPECTRA-2488 supports Time-Slot Interchange (TSI) on the Telecom ADD and DROP
buses. On the DROP side, the TSI views the receive stream as twelve independent time-division
multiplexed columns of data (i.e. twelve constituent STS-1 (STM-0) or equivalent streams or
time-slots or columns). Any column can be connected to any time-slot on the DROP bus. Both
column swapping and broadcast are supported. Time-Slot Interchange is independent of the
underlying payload mapping formats. Similarly, on the ADD side, data from the ADD bus is
treated as twelve independent time-division multiplexed columns. Assignment of data columns to
transmit time-slots (STS-1 (STM-0) or equivalent streams) is arbitrary.

The transmitter and receiver are independently configurable to allow for asymmetric interfaces.
Ring control ports are provide to pass control and status information between mate transceivers.
The SPECTRA-2488 is configured, controlled and monitored via a generic 16-bit microprocessor
bus interface.

The SPECTRA-2488 is implemented in low power 1.8 Volt CMOS core logic with 3.3 Volt
CMOS/TTL compatible digital inputs and digital outputs. It has pseudo ECL (PECL) compatible
inputs and outputs and is packaged in a 520 pin SBGA package.
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8 PIN DIAGRAMS

The SPECTRA-2488 is packaged in a 520 balls SBGA.

Left Side
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9 Pin Description
9.1 Configuration Pin Signals
Pin Name | Type | Pin No. | Function
QUADG622 TTL E20 The quad 622 Mbit/s mode select (QUAD622) signal selects
Input between the single STS-48/STM-16 mode or the quad
STS-12/STM-4 mode. When QUADG22 is low, the device is in single
STS-48/STM-16 mode. When QUADG622 is high, the device is in
quad STS-12/STM-4 mode.
9.2 STS-48/STM-16 Line Side Interface Signals
Pin Name | Type Pin No. | Function
RDCLK+ PECL B11 The differential receive data clock (RDCLK+/-) signal provides
RDCLK- Input C11 timing for the receive line side interface when the device is
configured in STS-48/STM-16 mode. RDCLK+/- is a nominal
155.52 MHz 50 % duty cycle clock.
SD, RD[15:0]+/- and RFP+/- are sampled on the rising edge of
RDCLK+/-.
Please refer to the Operation section for a discussion of PECL
interfacing issues.
SD TTL A7 The active high receive signal detect (SD) signal indicates the
Input presence of valid receive signal power from the Optical Physical
Medium Dependent Device.
SD is set to logic one to indicate valid data on RD[15:0]+/- bus. SD
is set to logic zero to indicate a loss of signal.
When SD is logic zero, the receive data on RD[15:0]+/- is forced to
all zeros.
SD is sample on the rising edge of RDCLK+/-.
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Pin Name | Type Pin No. | Function

RDI[15]+ PECL C10 The differential receive data (RD[15:0]+/-) bus carries the 16-bit

RDI[15]- Input D10 serial data stream when the device is configured in STS-48/STM-16

RD[14]+ A9 mode. RDI[15]+/- is the most significant bit (corresponding to the first

RDI[14]- E10 bit received). RDI[0]+/- is the least significant bit (corresponding to

RD[13]+ D9 the last bit received).

RD[13]- A8

RD[12]+ E9 RD[15:0]+/- is sampled on the rising edge of RDCLK+/-.

RD[12]- B8

RD[11]+ D7 Please refer to the Operation section for a discussion of PECL

RDI[11]- B6 interfacing issues.

RD[10]+ E7

RD[10]- Cc6

RD[9]+ E6

RD[9]- C5

RD[8]+ B4

RD[8]- D5

RD[7]+ D2

RD[7]- E3

RD[6]+ F5

RD[6]- E2

RD[5]+ H5

RD[5]- G1

RD[4]+ H4

RD[4]- H3

RD[3]+ K5

RD[3]- J1

RD[2]+ K4

RD[2]- K3

RD[1]+ L2

RD[1]- M5

RD[0]+ M4

RD[0]- M3

RFP+ PECL D11 The differential active high receive framing position (RFP+/-) signal

RFP- Input A10 indicates the SONET/SDH frame alignment on the RD[15:0]+/- bus.
RFP+/- is asserted for one RDCLK+/- clock cycle to indicate the first
payload bytes after the JO/Z0 bytes on the RD[15:0]+/- bus.
The operation of the RFP+/- input is controlled by the DISFRM bit in
the SRLI 0040H register. When DISFRM is set to logic one, the
SRLI is disable and an external framing device must byte and frame
align the data on RD[15:0]+/-. When DISFRM is set to logic zero,
RFP+/- is ignored and the SRLI will byte and frame align the data on
RD[15:0]+/-.
RFP+/- is sampled on the rising edge of RDCLK+/-.
Please refer to the Operation section for a discussion of PECL
interfacing issues.
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Pin Name

Type

Pin No.

Function

OOF

TTL
Output

E8

The active high out of frame (OOF) signal indicates when an out of
frame condition is declared by the framing block.

OOF is set high while the framing block is out of frame. An out of
frame condition is declared when bit errors are detected in four
consecutive framing pattern (A1 and A2 bytes). OOF is set low while
the framing block is in frame.

OOF forces an external framing device to start looking for the
framing pattern in order to find a new byte and frame alignment.

OOF is updated on the rising edge of RCLK1.

TDCLK+
TDCLK-

PECL
Input

U1
u2

The differential transmit data clock (TDCLK+/-) signal provides
timing for the transmit line side interface when the device is
configured in STS-48/STM-16 mode. TDCLK+/- is a nominal
155.52 MHz 50 % duty cycle clock.

Please refer to the Operation section for a discussion of PECL
interfacing issues.

TFPI+/- is sampled on the rising edge of TDCLK+/-.

TDCLKO+
TDCLKO-

PECL
Output

AJ9
AK9

The differential transmit data clock output reference (TDCLKO+/-)
signal provides timing reference for the output signals of the transmit
line side interface when the device is configured in STS-48/STM-16
mode.

TDCLKO+/- is a buffered version of TDCLK+/-.

TDCLKO+/- output can be disabled and held low by programming
the TDCLKOEN bit in the STLI 1040H register.

TD[15:0]+/- and TFPO+/- are updated on the rising edge of
TDCLKO+/-

Current steered differential PECL drivers. Please refer to the
Operation section for a discussion of PECL interfacing issues.7
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Pin Name | Type Pin No. | Function

TD[15]+ PECL V1 The differential transmit data (TD[15:0]+/-) bus carries the 16-bit

TD[15]- Output | V2 serial data stream when the device is configured in STS-48/STM-16

TD[14]+ V4 mode. TD[15]+/- is the most significant bit (corresponding to the first

TD[14]- V5 bit transmitted). TD[0]+/- is the least significant bit (corresponding to

TD[13]+ W5 the last bit transmitted).

TDI[13]- Y1

TD[12]+ Y2 TD[15:0]+/- is updated on the rising edge of TDCLKO+/-.

TD[12]- Y3

TD[11]+ AB2 Current steered differential PECL drivers. Please refer to the

TD[11]- AB3 Operation section for a discussion of PECL interfacing issues.

TD[10]+ AB4

TDI[10]- AC1

TDI[9]+ AD1

TD[9]- AC5

TD[8]+ AD2

TD[8]- AD3

TD[7]+ AE4

TDI[7]- AF2

TD[6]+ AE5

TDI[6]- AF3

TDI[5]+ AG3

TD[5]- AH2

TD[4]+ AK4

TD[4]- AJ5

TD[3]+ AJ6

TDI[3]- AG7

TD[2]+ AK6

TDI[2]- AH7

TD[1]+ AG8

TD[1]- AL7

TDI[0]+ AH8

TDIO0]- AJ8

TFPI+ PECL u3 The differential active high transmit framing position input

TFPI- Input u4 (TFPI+/-) signal synchronizes the SONET/SDH frame alignment on
the TD[15:0]+/- bus when the device is configured in STS-48/STM-16
mode.
TFPI+/- must be asserted for one TDCLK+/- clock cycle to
synchronize TD[15:8]+/-.
TFPI+/- must be present at every frame. TFPI+/- may be set low if
such synchronization is not required.
TFPI+/- is sampled on the rising edge of TDCLK+/-.
Please refer to the Operation section for a discussion of PECL
interfacing issues.
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Pin Name | Type Pin No. | Function
TFPO+ PECL AG10 The differential active high transmit framing position output
TFPO- Output | AL9 (TFPO+/-) signal indicates the SONET/SDH frame alignment on the
TD[15:0]+/- bus when the device is configured in STS-48/STM-16
mode.
TFPO+/- is asserted for one TDCLKO+/- clock cycle to indicate the
first payload byte after the JO/Z0 bytes on TD[15:8]+/-.
TFPO+/- is updated on the rising edge of TDCLKO+/-.
Current steered differential PECL drivers. Please refer to the
Operation section for a discussion of PECL interfacing issues.
9.3 Quad STS-12/STM-4 Line Side Interface Signals
Pin Name | Type Pin Function
No.
RDCLK1 TTL D8 The receive data clock (RDCLK1-4) signal provides timing for the
Schmidt receive line side interface when the device is configured in quad
RDCLK2 Input J5 STS-12/STM-4 mode. RDCLK1-4 is a nominal 77.76 MHz 50% duty
cycle clock.
RDCLK3 Y5
RDCLK1-4 is a Schmidt triggered input.
RDCLK4 AG6
SD1-4 and RD1-4[7:0] are sampled on the rising-edge of RDCLK1-4.
SD1 TTL A7 The active high receive signal detect (SD1-4) signal indicates the
Input presence of valid receive signal power from the Optical Physical
SD2 H1 Medium Dependent Device.
SD3 AA2 SD1-4 is set to logic one to indicate valid data on RD1-4[7:0] bus.
SD1-4 is set to logic zero to indicate a loss of signal.
Sb4 AKS When SD1-4 is logic zero, the receive data on RD1-4[7:0] is forced
to all zeros.
SD1-4 is sampled on the rising edge of RDCLK1-4.
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Pin Name | Type Pin Function
No.
RD1[7] TTL C10 The receive data (RD1-4[7:0]) bus carries the byte serial data
RD1[6] Input D10 stream when the device is configured in quad STS-12/STM-4 mode.
RD1[5] A9 RD1-4[7] is the most significant bit (corresponding to bit 1 of each
RD1[4] E10 serial word, the first bit received). RD1-4[0] is the least significant bit
RD1[3] D9 (corresponding to bit 8 of each serial word, the last bit received).
RD1[2] A8
RD1[1] E9 RD1-4[7:0] is sampled on the rising edge of RDCLK1-4.
RD1[0] B8
RD2[7] D2
RD2[6] E3
RD2[5] F5
RD2[4] E2
RD2[3] H5
RD2[2] G1
RD2[1] H4
RD2[0] H3
RD3[7] V1
RD3[6] V2
RD3[5] V4
RD3[4] V5
RD3[3] W5
RD3|[2] Y1
RD3[1] Y2
RD3[0] Y3
RD4[7] AE4
RD4[6] AF2
RD4[5] AE5
RD4[4] AF3
RD4[3] AG3
RD4[2] AH2
RD4[1] AK4
RD4[0] AJ5
TDCLK1 TTL E1 The transmit data clock (TDCLK1-4) signal provides timing for the
Schmidt transmit line side interface when the device is configured in quad
TDCLK2 Input M1 STS-12/STM-4 mode. TDCLK1-4 is a nominal 77.76 MHz 50% duty
cycle clock.
TDCLKS3 AE1
TDCLK1-4 is a Schmidt triggered input.
TDCLK4 AG9
TFPI1-4 is sampled on the rising edge of TDCLK1-4.
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Pin Name | Type Pin Function
No.
TD1[7] TTL D7 The transmit data (TD1-4[7:0]) bus carries the byte serial data
TD1[6] Output B6 stream when the device is configured in quad STS-12/STM-4 mode.
TD1[5] E7 TD1-4[7] is the most significant bit (corresponding to bit 1 of each
TD1[4] C6 serial word, the first bit transmitted). TD1-4[0] is the least significant
TD1[3] E6 bit (corresponding to bit 8 of each serial word, the last bit
TD1[2] C5 transmitted).
TD1[1] B4
TD1[0] D5 TD1-4[7:0] is updated on the rising edge of TCLK1-4.
TD2[7] K5
TD2[6] J1
TD2[5] K4
TD2[4] K3
TD2[3] L2
TD2[2] M5
TD2[1] M4
TD2[0] M3
TD3[7] AB2
TD3[6] AB3
TD3[5] AB4
TD3[4] AC1
TD3[3] AD1
TD3[2] AC5
TD3[1] AD2
TD3[0] AD3
TDA4[7] AJ6
TD4[6] AG7
TDA4[5] AK6
TD4[4] AH7
TDA4[3] AG8
TD4[2] AL7
TD4[1] AH8
TDA4[0] AJ8
TFPI1 TTL u3 The active high transmit framing position input (TFPI1-4) signal
Input synchronizes the SONET/SDH frame alignment on the TD1-4[7:0]
TFPI2 u4 bus when the device is configured in quad STS-12/STM-4 mode.
TFPI3 AG10 TFPI1-4 must be asserted for one TDCLK1-4 clock cycle to
synchronize TD1-4[7:0].
TFPI4 AL9
It is not necessary for TFPI1-4 to be present at every frame, an
internal counter fly-wheels based on the most recent TFPI11-4
assertion. TFPI1-4 may be set low if such synchronization is not
required.
TFPI1-4 is sampled on the rising edge of TDCLK1-4.
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9.4 Receive and Transmit Reference (single and quad mode)

Pin Name

Type

Pin
No.

Function

PGMRCLK

TTL
Output

N1

The programmable receive clock (PGMRCLK) signal provides
timing reference for the receive line interface.

In single STS-48 mode, PGMRCLK is a divided version of RDCLK+/-
clock. When PGMRCLKSEL bit in the SRLI 0041H register is set
low, PGMRCLK is a nominal 19.44 MHz, 50% duty cycle clock.
When PGMRCLKSEL bit is set high, PGMRCLK is a nominal 8 KHz,
50% duty cycle clock.

In quad STS-12 mode, PGMRCLK is a divided version of one of the
RDCLK1-4 clocks. The PGMRCLKSRC[1:0] bits in the SRLI 0041H
register are used to select which of the four clocks is muxed onto
PRGMRCLK. When PGMRCLKSEL bit is set low, PGMRCLK is a
nominal 19.44 MHz, 50% duty cycle clock. When PGMRCLKSEL bit
is set high, PGMRCLK is a nominal 8 KHz, 50% duty cycle clock.

PGMRCLK output can be disabled and held low by programming the
PGMRCLKEN bit in the SRLI 0041H register.

RCLK1

RCLK2

RCLK3

RCLK4

TTL
Output

B7

J3

AHG6

The receive clock (RCLK1-4) signal provides timing reference for
the receive interface.

In STS-48/STM-16 mode, RCLK1 is a nominal 77.76 MHz 50 % duty
cycle clock. RCLK1 is a buffered version of RDCLK+/- divided by
two. RCLK2-4 are not defined.

In quad STS-12/STM-4 mode, RCLK1-4 is a nominal 77.76 MHz
50 % duty cycle clock. RCLK1-4 is a buffered version of RDCLK1-4.

RCLK1-4 output can be disabled and held low by programming the
RCLKEN1-4 bit in the SRLI 0040H register.

OOF is updated on the rising edge of RCLK1-4.

PGMTCLK

TTL
Output

AH10

The programmable transmit clock (PGMTCLK) signal provides
timing reference for the transmit line interface.

In single STS-48 mode, PGMTCLK is a divided version of TDCLK+/-
clock. When PGMTCLKSEL bit in the STLI 1041H register bit is set
low, PGMTCLK is a nominal 19.44 MHz, 50% duty cycle clock.
When PGMTCLKSEL bit is set high, PGMTCLK is a nominal 8 KHz,
50% duty cycle clock.

In quad STS-12 mode, PGMTCLK is a divided version of one of the
TDCLK1-4 clocks. The PGMTCLKSRC[1:0] bits in the STLI 0041H
register are used to select which of the four clocks is muxed onto
PRGMTCLK. When PGMTCLKSEL register bit is set low,
PGMTCLK is a nominal 19.44 MHz, 50% duty cycle clock. When
PGMTCLKSEL register bit is set high, PGMTCLK is a nominal 8
KHz, 50% duty cycle clock.

PGMTCLK output can be disabled and held low by programming the
PGMTCLKEN bit in the STLI 1041H register.
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Pin Name | Type Pin Function
No.
TCLKA1 TTL G5 The transmit clock (TCLK1-4) signal provides timing reference for
Output the transmit interface.
TCLK2 N4
In STS-48/STM-16 mode, TCLK1 is a nominal 77.76 MHz 50 % duty
TCLKS3 AE2 cycle clock. TCLK1 is a buffered version of TDCLK+/- divided by
two. TCLK2-4 are not defined.
TCLK4 AH9

In quad STS-12/STM-4 mode, TCLK1-4 is a nominal 77.76 MHz
50 % duty cycle clock. TCLK1-4 is a buffered version of TCLK1-4.

TCLK1-4 output can be disabled and held low by programming the
TCLKEN1-4 bit in the STLI 1040H register.

TD1-4[7:0] is updated on the rising edge of TCLK1-4.

9.5 Section/Line/Path Status and Alarms Signals (single and quad

mode)

Pin Name

Type

Pin No. Function

RRCPDAT1
RRCPDAT2
RRCPDAT3

RRCPDAT4

TTL
Output

AG26

AG24

AG22

AH20

The receive ring control port data (RRCPDAT1-4) signal
contains the receive ring control port data stream.

The receive ring control port data consists of all the section,
line and path alarms and status: Out Of Frame Indication, Lost
Of Frame indication, Loss Of Signal indication, the line AIS
indication, the line RDI indication, the APS byte failure
indication, the section TIU/TIM indication, the signal
degrade/fail indication, the K1/K2 bytes insertion, the line REI
insertion, the line RDI insertion, the path LOP indication, the
path AIS indication, the path PLU/PLM indication, the path
UNEQ indication, the path PDI indication, the path RDI
indication, the path ERDI indication, the path TIU/TIM
indication, the path REI insertion and the path ERDI insertion.

RRCPDAT1-4 can be connected directly to the TRCPDAT1-4
input of a mate SPECTRA-2488 in ring-based add-drop
multiplexer applications.

RRCPDAT1-4 is updated on the falling edge of ROHCLK1-4.

TRCPCLK1
TRCPCLK2
TRCPCLK3

TRCPCLK4

TTL
Schmidt
Input

B25

D24

A24

B23

The transmit ring control port clock (TRCPCLK1-4) signal
provides timing for the transmit ring control port.

TRCPCLK1-4 is y a nominal 20.736 MHz clock, 33% high duty
cycle and can be connected directly to the ROHCLK1-4 output
of a mate SPECTRA-2488 in ring-based add-drop multiplexer
applications.

TRCPCLK1-4 is a Schmidt triggered input.

TRCPFP1-4 and TRCPDAT1-4 are sampled on the rising
edge of TRCPCLK1-4.
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Pin Name

Type

Pin No.

Function

TRCPFP1
TRCPFP2
TRCPFP3

TRCPFP4

TTL
Input

E24

C24

D23

E22

The transmit ring control port frame pulse (TRCPFP1-4)
signal identifies bit positions in the transmit ring control port
data (TRCPDAT1-4).

TRCPFP1-4 is high to indicate the Out Of Frame indication in
the TRCPDAT1-4 data stream.

TRCPFP1-4 can be connected directly to the ROHFP1-4
output of a mate SPECTRA-2488 in ring-based add-drop
multiplexer applications.

TRCPFP1-4 is sampled on the rising edge of TRCPCLK1-4.

TRCPDAT1
TRCPDAT2
TRCPDAT3

TRCPDAT4

TTL
Input

A25

B24

C23

A23

The transmit ring control port data (TRCPDAT1-4) signal
contains the transmit ring control port data stream.

The receive ring control port data consists of all the section,
line and path alarms insertion: the K1/K2 bytes insertion, the
line REl insertion, the line RDI insertion, the path REI insertion
and the path ERDI insertion.

TRCPDAT1-4 can be connected directly to the RRCPDAT1-4
output of a mate SPECTRA-2488 in ring-based add-drop
multiplexer applications.

TRCPDAT1-4 is sampled on the rising edge of TRCPCLK1-4.

SALM1
SALM2
SALM3

SALM4

TTL
Output

AG30

AL27

AJ24

AJ22

The section alarm (SALM1-4) signal is set high when an out
of frame (OOF), loss of signal (LOS), loss of frame (LOF), line
alarm indication signal (AIS-L), line remote defect indication
(RDI-L), APS byte failure, section trace identifier mismatch
(TIM-S), section trace identifier unstable (TIU-S), signal fail
(SF) or signal degrade (SD) alarm is detected.

Each alarm indication can be independently enabled using bits
in the SARC SALM registers.

SALM1-4 is set low when none of the enabled alarms are
active.

SALM1-4 is updated on the falling edge of ROHCLK1-4.

RALM1

RALM2

RALM3

RALM4

TTL
Output

AG29

AJ26

AK24

AK22

The Receive Alarm (RALM1-4) signal is a multiplexed output
of individual alarms of the receive paths. RALM1-4 signal is
set high for the corresponding path when a section alarm, pat
loss of pointer (LOP-P), path alarm indication signal (AIS-P),
path remote defect indication (RDI-P), path enhance remote
defect indication (ERDI-P), path label mismatch (PLM), path
label unstable (PLU), path unequipped (UNEQ), path payload
defect indication (PDI-P), path trace identifier mismatch (TIM-
P) or path trace identifier unstable (TIU-P) alarm is detected.

Each alarm indication can be independently enabled using bits
in the SARC RALM registers.

RALM1-4 is set low when none of the enabled alarms are
active.

RALM1-4 is updated on the falling edge of ROHCLK1-4.
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9.6 Receive Section/Line/Path Overhead Extraction Signals (single

and quad mode)

Pin Name | Type Pin Function
No.
ROHCLK1 TTL AH30 The receive overhead clock (ROHCLK1-4) signal provides timing
Output for the receive section, line and path overhead extraction.
ROHCLK2 AG25
In STS-48/STM-16 mode, ROHCLK?1 is a nominal 20.736 MHz clock
ROHCLK3 AG23 generated by gapping a 25.92 MHz clock. ROHCLK1 has a 33%
high duty cycle. ROHCLK2-4 are not defined.
ROHCLK4 AL22
In quad STS-12/STM-4 mode, ROHCLK1-4 is a nominal 20.736 MHz
clock generated by gapping a 25.92 MHz clock. ROHCLK1-4 has a
33% high duty cycle.
ROHFP1-4, RTOH1-4, RPOH1-4, RPOHEN1-4, B3E1-4, SALM1-4
and RALM1-4 are updated on the falling edge of ROHCLK1-4.
ROHFP1 TTL AG28 The receive overhead frame pulse (ROHFP1-4) signal provides
Output timing for the receive section, line and path overhead extraction.
ROHFP2 AK26
In STS-48/STM-16 mode, ROHFP1 is used to indicate the most
ROHFP3 AL24 significant bit (MSB) on RSLD, RLD, RTOH1-4, RPOH1-4 and the
first possible path BIP error on B3E1-4. ROHFP2-4 are not defined.
ROHFP4 AH21
In quad STS-12/STM-4 mode, ROHFP1-4 is used to indicate the
most significant bit (MSB) on RSLD, RLD, RTOH1-4, RPOH1-4 and
the first possible path BIP error on B3E1-4.
ROHFP1-4 is set high when the MSB of the:
D1 or D4 byte is present on RSLD.
D4 byte is present on RLD.
First A1 byte is present on RTOH.
First J1 byte is present on RPOH.
ROHFP1-4 can be sampled on the rising edge of RSLDCLK,
RLDCLK and ROHCLK1-4.
ROHFP1-4 is updated on the falling edge of ROHCLK1-4.
RTOH1 TTL AH27 The receive transport overhead (RTOH1-4) signal contains the
Output received transport overhead bytes (A1, A2, JO, Z0, B1, E1, F1, D1-
RTOH2 AH25 D3, H1-H3, B2, K1, K2, D4-D12, Z1/S1, Z2/M1, and E2) extracted
from the incoming stream.
RTOH3 AH23
RTOH1-4 is updated on the falling edge of ROHCLK1-4.
RTOH4 AJ21
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Pin Name | Type Pin Function
No.
RPOH1 TTL AK28 The receive path overhead (RPOH1-4) signal contains the received
Output path overhead bytes (J1, B3, C2, G1, F2, H4, Z3, Z4, and Z5)
RPOH2 AJ25 extracted from the
STS-48c/STS-36¢/STS-24¢/STS-12¢/STS-3¢/STS-1 SONET path
RPOH3 AJ23 overhead or the AU4-16¢/AU4-12¢c/AU4-8c/AU4-4c/AU4/AU3/TU3
SDH path overhead.
RPOH4 AK21
The RPOHEN1-4 signal is set high to indicate valid path overhead
bytes on RPOH1-4.
RPOH1-4 is updated on the falling edge of ROHCLK1-4.
RPOHEN1 TTL AJ27 The receive path overhead enable (RPOHEN1-4) signal indicates
Output valid path overhead bytes on RPOH1-4
RPOHEN2 AK25
When RPOHEN1-4 signal is set high, the corresponding path
RPOHEN3 AK23 overhead byte presented on RPOH1-4 is valid. When RPOHEN1-4
is set low, the corresponding path overhead byte presented on
RPOHEN4 AG20 RPOH1-4 is invalid.
RPOHEN1-4 is updated on the falling edge of ROHCLK1-4.

9.7 Transmit Section/Line/Path Overhead Insertion Signals (single

and quad mode)

Pin Name Type Pin Function
No.
TOHCLK1 TTL AK19 The transmit overhead clock (TOHCLK1-4) signal provides timing for
Output the transmit section, line and path overhead insertion.

TOHCLK2 AL17
In STS-48/STM-16 mode, TOHCLK1 is a nominal 20.736 MHz clock

TOHCLKS3 AK14 generated by gapping a 25.92 MHz clock. TOHCLK1 has a 33% high
duty cycle. TOHCLK2-4 are not defined.

TOHCLK4 AG13
In quad STS-12/STM-4 mode, TOHCLK1-4 is a nominal 20.736 MHz
clock generated by gapping a 25.92 MHz clock. TOHCLK1-4 has a
33% high duty cycle.
TOHFP1-4 and TPOHRDY1-4 are updated on the falling edge of
TOHCLK1-4.
TTOH1-4, TTOHEN1-4, TPOH1-4 and TPOHEN1-4 are sampled on
the rising edge of TOHCLK1-4.
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Pin Name

Type

Pin
No.

Function

TOHFP1

TOHFP2

TOHFP3

TOHFP4

TTL
Output

AL19
AL15
AH14

AL12

The transmit overhead frame pulse (TOHFP1-4) signal provides
timing for the transmit section, line and path overhead insertion.

In STS-48/STM-16 mode, TOHFP1 is used to indicate the most
significant bit (MSB) on TSLD, TLD, TTOH1-4 and TPOH1-4.
TOHFP2-4 are not defined.

In quad STS-12/STM-4 mode, TOHFP1-4 is used to indicate the most
significant bit (MSB) on TSLD, TLD, TTOH1-4 and TPOH1-4.

TOHFP1-4 is set high when the MSB of the:
D1 or D4 byte should be present on TSLD.
D4 byte should be present on TLD.

First A1 byte should be present on TTOH.
First J1 byte should be present on TPOH

TOHFP1-4 can be sampled on the rising edge of TSLDCLK, TLDCLK
and TOHCLK1-4

TOHFP1-4 is updated on the falling edge of TOHCLK1-4.

TTOH1

TTOH2

TTOH3

TTOH4

TTL
Input

AG18
AK15
AG14

AJ12

The transmit transport overhead (TTOH1-4) signal contains the
transport overhead bytes (A1, A2, JO, Z0, B1, E1, F1, D1-D3, H1-H3,
B2, K1, K2, D4-D12, Z1/S1, Z2/M1, and E2) to be transmitted and the
error masks to be applied on B1, B2, H1 and H2.

TTOH1-4 is sampled on the rising edge of TOHCLK1-4..

TTOHEN1

TTOHEN2

TTOHEN3

TTOHEN4

TTL
Input

AK18

AJ15

AL13

AH12

The transmit transport overhead insert enable (TTOHEN1-4) signal
controls the insertion of the transmit transport overhead data which is
inserted in the outgoing stream.

When TTOHEN1-4 is high during the most significant bit of a TOH byte
on TTOH1-4, the sampled TOH byte is inserted into the corresponding
transport overhead byte positions (A1, A2, JO, Z0, E1, F1, D1-D3, H3,
K1, K2, D4-D12, Z1/S1, Z2/M1, and E2 bytes). When TTOHEN1-4 is
low during the most significant bit of a TOH byte on TTOH1-4, that
sampled byte is ignored and the default values are inserted into these
transport overhead bytes.

When TTOHEN1-4 is high during the most significant bit of the H1, H2,
B1 or B2 TOH byte positions on TTOH1-4, the sampled TOH byte is
logically XOR’ed with the associated incoming byte to force bit errors
on the outgoing byte. A logic low bit in the TTOH1-4 byte allows the
incoming bit to go through while a bit set to logic high will toggle the
incoming bit. A low level on TTOHEN1-4 during the MSB of the TOH
byte disables the error forcing for the entire byte.

TTOHEN1-4 is sampled on the rising edge of TOHCLK1-4.
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Pin Name

Type

Pin
No.

Function

TPOH1

TPOH2

TPOH3

TPOH4

TTL
Input

AL18

AH15

AK13

AG12

The transmit path overhead (TPOH1-4) signal contains the path
overhead bytes (J1, C2, G1, F2, Z3, Z4, and Z5) to be transmitted in
the STS-48c¢/STS-36¢/STS-24c/STS-12¢/STS-3¢/STS-1 SONET path
overhead or the AU4-16¢c/AU4-12c/AU4-8c/AU4-4c/AU4/AU3/TU3 SDH
path overhead and the error masks to be applied on B3 and H4.

A path overhead byte is accepted for transmission when the external
source indicates a valid byte (TPOHEN1-4 set high) and the
SPECTRA-2488 indicates ready (TPOHRDY1-4 set high). The
SPECTRA-2488 will ignore the byte on TPOH1-4 when TPOHEN1-4 is
set low. The TPOHRDY1-4 is set low to indicate the SPECTRA-2488
is not ready, and the byte must be re-presented at the next opportunity.

TPOH1-4 is sampled on the rising edge of TOHCLK1-4.

TPOHRDY1

TPOHRDY2

TPOHRDY3

TPOHRDY4

TTL
Output

AH17

AL14

AH13

AJ11

The transmit path overhead insert ready (TPOHRDY1-4) signal
indicates if the SPECTRA-2488 is ready to accept the byte currently on
TPOH1-4.

TPOHRDY1-4 is set high during the most significant bit of a POH byte
to indicate readiness to accept the byte on the TPOH1-4 input. This
byte will be accepted if TPOHEN1-4 is also set high. If TPOHEN1-4 is
set low, the byte is invalid and is ignored. TPOHRDY1-4 is set low to
indicate that the SPECTRA-2488 is unable to accept the byte on
TPOH1-4, and expects the byte to be re-presented at the next
opportunity.

TPOHRDY1-4 is updated on the falling edge of TOHCLK1-4.

TPOHEN1

TPOHEN2

TPOHENS3

TPOHEN4

TTL
Input

AG17

AG15

AJ13

AK11

The transmit path overhead insert enable (TPOHEN1-4) signal
controls the insertion of the transmit path overhead data which is
inserted in the outgoing stream.

TPOHEN1-4 shall be set high during the most significant bit of a POH
byte to indicate valid data on the TPOH1-4 input. This byte will be
accepted for transmission if TPOHRDY1-4 is also set high. If
TPOHRDY1-4 is set low, the byte is rejected and must be re-presented
at the next opportunity.

Accepted bytes sampled on TPOH1-4 are inserted into the
corresponding path overhead byte positions (for the J1, C2, G1, F2,
Z3, Z4, and Z5 bytes). The byte on TPOH1-4 is ignored when
TPOHEN1-4 is set low during the most significant bit position.

When the byte at the B3 or H4 byte position on TPOH1-4 is accepted,
it is used as an error mask to modify the corresponding transmit B3 or
H4 path overhead byte, respectively. The accepted error mask is

XOR’ed with the corresponding B3 or H4 byte before it is transmitted.

TPOHEN1-4 is sampled on the rising edge of the TOHCLK1-4.
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9.8 Receive Section/Line DCC Extraction Signals (single and quad

mode)

Pin Name

Type

Pin No.

Function

RSLDCLK

TTL
Tristate
Output

AL20

The receive section or line data communication channel clock
(RSLDCLK) signal is used to update the receive section or line DCC
(RSLD).

When section DCC is selected, RSLDCLK is a nominal 192 kHz
clock 50 % duty cycle. When line DCC is selected, RSLDCLK is a
nominal 576 kHz clock with 50 % duty cycle.

RSLD is updated on the falling edge of RSLDCLK and ROHFP1-4 is
used to identify the MSB of the D1 or the D4 byte on RSLD.

The RSLDSEL bit in the RRMP 0080H, 0480H, 0880H and 0C80H
registers selects the section or line DCC and the RSLDTS bit tri-
states RSLDCLK and RSLD outputs.

The RDCC[1:0] bits in the SPECTRA 0001H register select which
channel is muxed onto RSLDCLK.

RSLD

TTL
Tristate
Output

AG19

The receive section or line data communication channel (RSLD)
signal contains the received section DCC (D1-D3) or line DCC (D4-
D12).

RSLD is updated on the falling edge of RSLDCLK and should be
sampled externally on the rising edge of RSLDCLK. ROHFP1-4 is
used to identify the MSB of the D1 or the D4 byte on RSLD.

The RSLDSEL bit in the RRMP 0080H, 0480H, 0880H and 0C80H
registers selects the section or line DCC and the RSLDTS bit tri-
states RSLDCLK and RSLD outputs.

The RDCCI1:0] bits in the SPECTRA 0001H register select which
channel is muxed onto RSLD.

RLDCLK

TTL
Tristate
Output

AH19

The receive line data communication channel clock (RLDCLK)
signal is used to update the received line DCC (RLD).

RLDCLK is a nominal 576 kHz clock 50 % duty cycle.

RLD is updated on the falling edge of RLDCLK and ROHFP1-4 is
used to identify the MSB of the D4 byte on RLD.

The RLDTS bit in the RRMP 0080H, 0480H, 0880H and 0C80H
registers tri-states RLDCLK and RLD outputs.

The RDCC[1:0] bits in the SPECTRA 0001H register select which
channel is muxed onto RLDCLK.
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9.9

Pin Name | Type Pin No. | Function

RLD TTL AJ19 The receive line data communication channel (RLD) signal
Tristate contains the received line DCC (D4-D12).
Output

RLD is updated on the falling edge of RLDCLK and should be
sampled externally on the rising edge of RLDCLK. ROHFP1-4 is
used to identify the MSB of the D4 byte on RLD.

The RLDTS bit in the RRMP 0080H, 0480H, 0880H and 0C80H
register tri-states RLDCLK and RLD outputs.

The RDCCI1:0] bits in the SPECTRA 0001H register select which
channel is muxed onto RLD.

Transmit Section/Line DCC Insertion Signals (single and quad

mode)

Pin Name

Type

Pin
No.

Function

TSLDCLK

TTL
Tristate
Output

AH11

The transmit section or line data communication channel clock
(TSLDCLK) signal is used to clock in the transmit section or line DCC
(TSLD).

When section DCC is selected, TSLDCLK is a nominal 192 kHz clock
50 % duty cycle. When line DCC is selected, TSLDCLK is a nominal
576 kHz clock 50 % duty cycle.

TSLD is sampled on the rising edge of TSLDCLK and TOHFP1-4 is
used to identify the MSB of the D1 or the D4 byte on TSLD.

The TSLDSEL bit in the TRMP 1080H, 1480H, 1880H and 1C80H
registers selects the section or line DCC and the TSLDTS bit tri-states
TSLDCLK output.

The TDCCJ[1:0] bits in the SPECTRA 0002H register select which
channel is muxed onto TSLDCLK.

TSLD

TTL
Input

AL10

The transmit section or line data communication channel (TSLD)
signal contains the section DCC (D1-D3) or the line DCC (D4-D12) to
be transmitted.

TSLD is sampled on the rising edge of TSLDCLK and TOHFP1-4 is
used to identify the MSB of the D1 or the D4 byte on TSLD. The TTOH
and TTOHEN inputs take precedence over TSLD.

The TSLDSEL bit in the TRMP 1080H, 1480H, 1880H and 1C80H
registers selects the section or line DCC.

The TDCCI1:0] bits in the SPECTRA 0002H register select which
channel is muxed onto TSLD.
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Pin Name

Type

Pin
No.

Function

TLDCLK

TTL
Tristate
Output

AK10

The transmit line data communication channel clock (TLDCLK)
signal is used to clock in the transmit line DCC (TLD).

TLDCLK is a nominal 576 kHz clock 50 % duty cycle.

to identify the MSB of the D4 byte on TLD.

The TLDTS bit in the TRMP 1080H, 1480H, 1880H and 1C80H
registers tri-states TLDCLK output.

The TDCCI1:0] bits in the SPECTRA 0002H register select which
channel is muxed onto TLDCLK.

TLD

TTL
Input

AJ10

The transmit line data communication channel (TLD) signal
contains the line DCC (D4-D12) to be transmitted.

to identify the MSB of the D4 byte on TLD. The TTOH and TTOHEN
inputs take precedence over TLD.

The TDCCI1:0] bits in the SPECTRA 0002H register select which
channel is muxed onto TLD.

9.10 Receive Path BIP-8 Error Signals (single mode only)

Pin Name

Type

Pin
No.

Function

B3E1

B3E2

B3E3

B3E4

TTL
Output

AF27

AL27

AJ24

AJ22

The bit interleaved parity error (B3E1-4) signal carries the path
BIP-8 errors detected for each STS-48¢c/STS-36¢/STS-24c¢/
STS-12¢/STS-3¢c/STS-1 SONET payload or
AU4-16¢/AU4-12c/AU4-8c/AU4-4¢c/AU4/AU3/TU3 SDH payload.

B3E1-4 is set high for one ROHCLK1-4 clock cycle for each path
BIP-8 error detected (up to eight errors per path per frame).

When BIP-8 errors are treated on a block basis, B3E1-4 is set high
for one ROHCLK1-4 clock cycle for up to eight path BIP-8 errors
detected (up to one error per path per frame).

Path BIP-8 errors are detected by comparing the extracted path BIP-
8 byte (B3) with the computed path BIP-8 byte of the previous frame.

The FORCEBS3E bit in the SPECTRA 0001H register force, in quad
mode, the B3E2-4 outputs instead of the SALM2-4 outputs.

B3E1-4 is updated on the falling edge of ROHCLK1.

Proprietary and Confidential to PMC-Sierra, Inc., and for its Customers’ Internal Use 61
NAacriimant 1D DAMCOC 100N991 leciin A

TLD is sampled on the rising edge of TLDCLK and TOHFP1-4 is used

TLD is sampled on the rising edge of TLDCLK and TOHFP1-4 is used




PB A C PMC-Sierra

SPECTRA-2488 Telecom Standard Product Data Sheet
Released

9.11 Drop Bus Telecom Interface Signals (single and quad mode)

Pin Name

Pin
Type

PIN No.

Function

DCK

TTL
Schmidt
Input

AG31

The DROP bus clock (DCK) signal provides timing for the DROP
bus interface. DCK is nominally a 77.76 MHz 50 % duty cycle clock.
Frequency offset between the receive line side clock and the DROP
bus clock are accommodated by pointer justification events on the
DROP bus.

DCK is a Schmidt triggered input.
DCMP and DJOREF are sampled on the rising edge of DCK.

DD1-4[7:0], DPL1-4, DJOJ11-4, DDP1-4 and DALARM1-4 are
updated on the rising edge of DCK

DCMP

TTL
Input

AF29

The DROP Connection Memory Page (DCMP) signal controls the
selection of the connection memory page in the DROP Time-Slot
Interchange block.

DCMP is XORed with the PSEL bit in the DSTSI 0222H register.

When DCMP xor PSEL is set high, connection memory page 1 is
selected. When DCMP xor PSEL is set low, connection memory
page 0 is selected. DCMP is sampled at the JO byte location as
defined by the DJOJ1 output. Changes to the connection memory
page selection is synchronized to the transport frame boundary of the
second next frame.

DCMP is sampled on the rising edge of DCK

DJOREF

TTL
Input

AE27

The active high DROP bus J0 position (DJOREF) signal
synchronizes the SONET/SDH frame alignment on the DD1-4[7:0]
buses.

DJOREF must be asserted for one DCK clock cycle to synchronize
the section trace byte.

In STS-48/STM-16 mode, the section trace byte is synchronized on
DD1[7:0] bus. In the quad STS-12/STM-4 mode, the section trace
bytes are synchronized on DD1-4[7:0] buses.

It is not necessary for DJOREF to be present at every frame, an
internal counter fly-wheels based on the most recent DJOREF
assertion.

The DFPEN bit in the SPECTRA 0014H register synchronizes the
drop bus on the first byte after the JO/Z0 bytes instead of the section
trace.

DJOREF is sampled on the rising edge of DCK.
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Pin Name | Pin PIN No. | Function
Type
DD1[7] TTL G30 The DROP bus data (DD1-4[7:0]) bus carries the 32-bit serial
DD1[6] Output G29 STS-48c/STS-36¢/STS-24¢/STS-12¢/STS-3¢/STS-1 SONET payload
DD1[5] G28 or AU4-16¢c/AU4-12c/AU4-8c/AU4-4c/AU4/AU3/TU3 SDH payload
DD1[4] F30 when the device is configured in STS-48/STM-16 mode or carries the
DD1[3] G27 four byte serial STS-12¢/STS-3¢/STS-1 SONET payload or
DD1[2] F29 AU4-4¢c/AU4/AU3/TU3 SDH payload when the device is configured in
DD1[1] E31 quad STS-12/STM-4 mode.
DD1[0] F28
When the DROP bus STSI functionality is disabled, the dropped
DD2[7] N28 payload multiplexing corresponds to that of the received
DD2[6] N27 SONET/SDH data. STSI may be used to reorder this multiplexing on
DD2[5] M31 the DROP bus.
DD2[4] M30
DD2[3] M29 The transport overhead bytes, with the exception of the H1, H2
DD2[2] M28 pointer bytes, are set to zeros. The framing pattern may be inserted
DD2[1] M27 in the A1 and A2 framing bytes. The fixed stuff columns in a tributary
DD2[0] L30 mapped SPE (VC) may also be optionally set to zero.
DD3[7] W30 DD1-4[7] are the most significant bit (corresponding to bit 1 of each
DD3[6] W31 serial word, the first bit received). DD1-4[0] are the least significant
DD3[5] V27 bit (corresponding to bit 8 of each serial word, the last bit received).
DD3[4] V28
DD3[3] V29 DD1-4[7:0] is updated on the rising edge of DCK.
DD3|2] V30
DD3[1] V31
DD3[0] u27
DDA4[7] AE31
DDA4[6] AD28
DDA4[5] AD29
DDA4[4] AD30
DD4[3] AC27
DDA4[2] AD31
DDA4[1] AC28
DD4[0] AC30
DPLA1 TTL E30 The active high DROP bus payload (DPL1-4) signal indicates when
Output the DD1-4[7:0] bus is carrying a payload byte.
DPL2 L28
DPL1-4 is set high during path overhead and payload bytes and low
DPL3 uz28 during transport overhead bytes. DPL1-4 is set high during the H3
byte to indicate a negative pointer justification event and set low
DPL4 AB27 during the byte following the H3 byte to indicate a positive pointer
justification event.
DPL1-4 is updated on the rising edge of DCK.
DJ0J11 TTL F27 The active high DROP bus composite timing (DJ0J1-4) signal
Output indicates the frame and payload boundaries on the DD1-4[7:0] bus.
DJ0J12 K31
DJ0J11-4 pulses high with the DROP bus payload active signal
DJ0J13 u29 DPL1-4 set low to mark the section trace byte (J0). DJ0J11-4 pulses
high with DPL1-4 set high to mark all the path trace byte (J1).
DJ0J14 AC31
DJ0J11-4 is updated on the rising edge of DCK.
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Pin Name | Pin PIN No. | Function
Type
DALARM1 TTL H28 The active high Drop bus Alarm (DALARM1-4) signal indicates path
Output AlIS.
DALARM2 N30
DALARM1-4 is set high when the byte on DD1-4[7:0] is in path AIS
DALARM3 w27 and is set low when the byte is out of path AIS.
DALARM4 AE30 DALARM1-4 is updated on the rising edge of DCLK.
DDP1 TTL G31 The DROP bus data parity (DDP1-4) signal indicates the parity of
Output the DROP bus signals.
DDP2 N29
The DD1-4[7:0] data bus is always included in parity calculations.
DDP3 w28 The DPLPAREN, DJOJ1PAREN, D32PAREN and DODDPAREN bits
in the SPECTRA 0014H register control the inclusion of the DPL1-4,
DDP4 AD27 DJ0J11-4, DD1-4 signals in parity calculation and the sense
(odd/even) of the parity.
DDP1-4 is updated on the rising edge of DCK.

9.12 Add Bus Telecom Interface Signals (single and quad mode)

Pin Name

Pin Type

PIN No.

Function

ACK

TTL
Schmidt
Input

AE28

The ADD bus clock (ACK) signal provides timing for the ADD bus
interface. ACK is nominally a 77.76 MHz 50 % duty cycle clock.
Frequency offset between the transmit line side clock and the ADD
bus clock are accommodated by pointer justification events on the
transmit line side.

ACK is a Schmidt triggered input.

ACMP, AD1-4[7:0], APL1-4, AJOJ1_AFP1-4, ADP1-4 and APAIS1-4
are sampled on the rising edge of ACK.

ACMP

TTL
Input

AF30

The ADD Connection Memory Page (ACMP) signal controls the
selection of the connection memory page in the ADD Time-Slot
Interchange block.

ACMP is XORed with the PSEL bit in the ASTSI 1222H register.

When ACMP xor PSEL is set high, connection memory page 1 is
selected. When ACMP xor PSEL is set low, connection memory
page 0 is selected. ACMP is sampled at the JO byte location as
defined by the AJOJ1 input. Changes to the connection memory
page selection is synchronized to the transport frame boundary of the
second next frame.

ACMP is sampled on the rising edge of ACK
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Pin Name Pin Type | PIN No. | Function
AD1[7] TTL B28 The ADD bus data (AD1-4[7:0]) bus carries the 32-bit serial
AD1[6] Input cz7 STS-48c/STS-36¢/STS-24¢/STS-12¢/STS-3¢/STS-1 SONET payload
AD1[5] E26 or AU4-16c/AU4-12c/ AU4-8c/AU4-4c/AU4/AU3/TU3 SDH payload to
AD1[4] B27 be transmitted when the device is configured in STS-48/STM-16
AD1[3] D26 mode or carries the four byte serial STS-12¢/STS-3¢/STS-1 SONET
AD1[2] A27 payload or AU4-4c/AU4/AU3/TU3 SDH payload to be transmitted
AD1[1] C26 when the device is configured in quad STS-12/STM-4 mode.
AD1[0] E25
When the ADD bus STSI functionality is disabled, the transmit
AD2[7] K28 SONET/SDH payload multiplexing corresponds to that of the ADD
AD2[6] J31 bus. STSI may be used to reorder this multiplexing on the transmit
AD2[5] K27 SONET/SDH payload.
AD2[4] J30
AD2[3] J29 The transport overhead bytes are ignored with the programmable
AD2[2] J28 exception of H1 and H2 pointer bytes. The phase relation of the SPE
AD2[1] H31 (VC) to the transport frame is determined by the ADD bus composite
AD2[0] J27 timing signal AJOJ1_FP1-4 or optionally by interpreting the H1 and
H2 pointer bytes.
AD3[7] R31
AD3[6] R30 A V1 pulse in the AJOJ1_FP1-4 composite signal is tolerated but is
AD3[5] R29 not used to insert the multi-frame indication in the H4 byte. A valid H4
AD3[4] R28 byte must be provided on the ADD bus to indicate the multi-frame
AD3[3] P31 alignment in a tributary structure SPE (VC).
AD3[2] P30
AD3[1] P29 AD1-4[7] are the most significant bit (corresponding to bit 1 of each
AD3[0] P28 serial word, the first bit transmitted). AD1-4[0] are the least
significant bit (corresponding to bit 8 of each serial word, the last bit
ADA4[7] AB30 transmitted).
ADA4[6] AB31
ADA4[5] AA28 AD1-4[7:0] is sampled on the rising edge of ACK.
ADA4[4] AA29
AD4[3] AA30
ADA4[2] Y27
ADA4[1] Y28
AD4[0] Y29
APLA1 TTL B26 The active high ADD bus payload (APL1-4) signal indicates when
Input the AD1-4[7:0] bus is carrying a payload byte.
APL2 H30
APL1-4 is set high during path overhead and payload bytes and low
APL3 P27 during transport overhead bytes. APL1-4 is set high during the H3
byte to indicate a negative pointer justification event and set low
APL4 Y30 during the byte following the H3 byte to indicate a positive pointer
justification event.
APL1-4 is sampled on the rising edge of ACK.
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Pin Name

Pin Type

PIN No.

Function

AJOJ1_FP1
AJOJ1_FP2
AJOJ1_FP3

AJOJ1_FP4

TTL
Input

D25

H29

N31

Y31

The active high ADD bus composite timing (AJOJ1_FP1-4) signal
indicates the frame and optionally payload boundaries on the AD1-
4[7:0] bus. AJOJ11-4 is defined when the AFPEN bit in the
SPECTRA 0016H register is set low.

AJ0J11-4 pulses high with the ADD bus payload active signal APL1-4
set low to mark the section trace byte (JO). Optionally, AJOJ11-4
pulses high with APL1-4 set high to mark all the path trace byte (J1).

Setting TAPIDIS bit low in the SPECTRA 0002H register enables
pointer interpretation on the ADD bus. Valid H1 and H2 pointer bytes
must be provided on the ADD bus to allow the J1 position to be
identified.

The AD1-4[7:0] buses must be frame aligned to have the JO pulses of
the AJOJ11-4 composite signals high simultaneously.

AJOJ1_FP1-4 is sampled on the rising edge of ACK.

The active high ADD bus framing position (AJOJ1_FP1-4) signal
indicates when the first byte of the payload after the J0O/Z0 bytes is
available on the AD1-4[7:0] bus. AFP1-4 is defined when the AFPEN
bit in the SPECTRA 0016H register is set high.

In STS-48/STM-16 mode, AFP1-4 pulses high to mark the first
payload byte after the JO/Z0 bytes on the AD1[7:0] bus. In the quad
STS-12/STM-4 mode, AFP1-4 pulses high to mark the first payload
bytes after the JO/Z0 bytes on the AD1-4[7:0] buses.

Note that AFP1-4 has a fixed relationship to the SONET/SDH frame
but the start of the payload is determined by the STS/AU/TU pointer
and may change relative to AFP1-4.

The TAPIDIS bit in the SPECTRA 0002H register must be set low in
this mode to enable pointer interpretation on the ADD bus. Valid H1
and H2 pointer bytes must be provided on the ADD buses to allow
the J1 position to be identified.

The AD1-4[7:0] buses must be frame aligned to have the FP pulses
of the AFP1-4 composite signals high simultaneously.

AJOJ1_FP1-4 is sampled on the rising edge of ACK.

APAIS1

APAIS2

APAIS3

APAIS4

TTL
Input

E29

K30

u3o

AB28

The active high ADD bus Path AIS (ADDPAIS1-4) signal indicates
path AIS.

APAIS1-4 is set high when the byte on AD1-4[7:0] is in path AIS and
is set low when the byte is out of path AIS.

APAIS1-4 is sampled on the rising edge of ACLK.
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Pin Name Pin Type | PIN No. | Function
ADP1 TTL D30 The ADD bus data parity (ADP1-4) signal indicates the parity of the
Input ADD bus signals.
ADP2 K29
The AD1-4[7:0] data bus is always included in parity calculations.
ADP3 U31 The APLPAREN, AJOJ1PAREN, A32PAREN and AODDPAREN bits
in the SPECTRA 0016H register control the inclusion of the APL1-4,
ADP4 AB29 AJ0J11-4, AD1-4 signals in parity calculation and the sense
(odd/even) of the parity.
ADP1-4 is sampled on the rising edge of ACK.
9.13 Microprocessor Interface Signals
Pin Name | Type Pin No. Function
CSB TTL E19 The active low chip select (CSB) signal is low during SPECTRA-
Schmidt 2488 register accesses.
Input
CSB is a Schmidt triggered input.
Note that when not being used, CSB must be tied low. If CSB is not
required (i.e. register accesses controlled using the RDB and WRB
signals only), CSB must be connected to an inverted version of the
RSTB input.
RDB TTL B20 The active low read enable (RDB) signal is low during a
Input SPECTRA-2488 read access. The SPECTRA-2488 drives the
D[15:0] bus with the contents of the addressed register while RDB
and CSB are low.
WRB TTL C20 The active low write strobe (WRB) signal is low during a
Input SPECTRA-2488 register write access. The D[15:0] bus contents are
clocked into the addressed register on the rising WRB edge while
CSB is low.
D[15] TTL D12 The bi-directional data bus, D[15:0], is used during SPECTRA-2488
D[14] 1/0 Cc12 read and write accesses.
D[13] B12
D[12] A12
D[11] E13
D[10] D13
DI[9] C13
DI[8] B13
D[7] A13
D[6] D14
D[5] C14
D[4] B14
DI[3] A14
D[2] E15
D[1] D15
D[0] C15
A[13] TTL A15 The test register select signal (TRS) selects between normal and test
Input mode register accesses. TRS is high during test mode register
accesses, and is low during normal mode register accesses. TRS
may be tied low.
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Pin Name | Type Pin No. Function
A[12] TTL A17 The address bus (A[12:0]) selects specific registers during
Al11] Input B17 SPECTRA-2488 register accesses.
A[10] C17
A9] D17
A[8] E17
Al7] A18
A[6] B18
A[5] Cc18
A4] D18
A[3] E18
Al2] A19
A[1] B19
AJ0] c19
RSTB TTL D20 The active low reset (RSTB) signal provides an asynchronous
Schmidt SPECTRA-2488 reset. RSTB is a Schmidt triggered input with an
Input integral pull-up resistor.
ALE TTL A20 The address latch enable (ALE) is an active-high signal and latches
Input the address bus A[13:0] when low. When ALE is high, the internal
address latches are transparent. It allows the SPECTRA-2488 to
interface to a multiplexed address/data bus. The ALE input has an
integral pull up resistor.
INTB TTL B21 The active low interrupt (INTB) is set low when a SPECTRA-2488
oD enabled interrupt source is active. The SPECTRA-2488 may be
Output enabled to report many alarms or events via interrupts.
INTB is tri-stated when the interrupt is acknowledged via the
appropriate register access. INTB is an open drain output.

9.14 Analog Miscellaneous Signals
Pin Name | Type Pin Function
No.
TDREFI[0] Analog | R4 The transmit data reference (TDREFO0 and TDREF1) analog pins are
TDREF[1] R3 provided to create calibrated currents for the PECL output
transceivers TD+/-. A 2.55 KOhm, 1% resistor is connected across
TDREFO0 and TDREF1 pins.
ATP[1] Analog | P4 Two analog test ports (ATPO, ATP1) are provided for production
ATP[0] P5 testing only. These pins must be tied to analog ground (AVS) during
normal operation.
9.15 JTAG Test Access Port (TAP) Signals
Pin Name | Type Pin Function
No.
TCK TTL C22 The test clock (TCK) signal provides timing for test operations that can be
Schmidt carried out using the IEEE P1149.1 test access port.
Input
TCK is a Schmidt triggered input.
TMS TTL A22 The test mode select (TMS) signal controls the test operations that can be
Input carried out using the IEEE P1149.1 test access port. TMS is sampled on the
rising edge of TCK. TMS has an integral pull up resistor.
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Pin Name | Type Pin Function
No.
TDI TTL D21 When the SPECTRA-2488 is configured for JTAG operation, the test data
Input input (TDI) signal carries test data into the SPECTRA-2488 via the IEEE
P1149.1 test access port. TDI is sampled on the rising edge of TCK. TDI
has an integral pull up resistor.
TDO TTL C21 The test data output (TDO) signal carries test data out of the
Tristate SPECTRA-2488 via the IEEE P1149.1 test access port. TDO is updated on
Output the falling edge of TCK. TDO is a tri-state output which is inactive except
when scanning of data is in progress.
TRSTB TTL B22 The active low test reset (TRSTB) signal provides an asynchronous
Schmidt SPECTRA-2488 test access port reset via the IEEE P1149.1 test access
Input port. TRSTB is a Schmidt triggered input with an integral pull up resistor. In
the event that TRSTB is not used, it must be connected to RSTB.
9.16 Power and Ground
Pin Name Pin Type | PIN Function
No.
TAVDH 3.3V AK8 The transmit analog power (TAVDH) pins for the analog core. The
Analog AG4 TAVDH pins should be connected through passive filtering networks
Power AD4 to a well-decoupled +3.3V analog power supply.
Y4 Please see the Operation section for detailed information.
TAVSH Analog AK7 The transmit analog ground (TAVSH) pins for the analog core. The
Ground AF5 TAVSH pins should be connected to the analog ground of the power
AC4 supply.
W4 Please see the Operation section for detailed information.
TAVDL 1.8V AJ7 The transmit analog power (TAVDL) pins for the analog core. The
Analog AG1 TAVDL pins should be connected through passive filtering networks
Power AB5 to a well-decoupled +1.8V analog power supply.
W1 Please see the Operation section for detailed information.
TAVSL Analog AL5 The transmit analog ground (TAVSL) pins for the analog core. The
Ground AE3 TAVSL pins should be connected to the analog ground of the power
AB1 supply.
Us Please see the Operation section for detailed information.
RAVDH 3.3V M2 The receive analog power (RAVDH) pins for the analog core. The
Analog H2 RAVDH pins should be connected through passive filtering networks
Power E4 to a well-decoupled +3.3V analog power supply.
Cc8 Please see the Operation section for detailed information.
RAVSH Analog L3 The receive analog ground (RAVSH) pins for the analog core. The
Ground G2 RAVSH pins should be connected to the analog ground of the power
BS supply.
co Please see the Operation section for detailed information.
RAVDL 1.8V K2 The receive analog power (RAVDL) pins for the analog core. The
Analog F2 RAVDL pins should be connected through passive filtering networks
Power D6 to a well-decoupled +1.8V analog power supply.
B9 Please see the Operation section for detailed information.
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Pin Name Pin Type | PIN Function
No.
RAVSL Analog J2 The receive analog ground (RAVSL) pins for the analog core. The
Ground F4 RAVSL pins should be connected to the analog ground of the power
Cc7 supply.
B10 Please see the Operation section for detailed information.
CAVDH 3.3V R5 The current reference analog power (CAVDH) pins for the analog
Analog core. The CAVDH pins should be connected through passive filtering
Power networks to a well-decoupled +3.3V analog power supply.
Please see the Operation section for detailed information.
CAVSH Analog P1 The current reference analog ground (CAVSH) pins for the analog
Ground core. The CAVSH pins should be connected to the analog ground of
the power supply.
Please see the Operation section for detailed information.
QAVD 3.3V P2 The quiet power (QAVD) pins for the analog core. QAVD should be
Analog connected to well-decoupled analog +3.3V supply.
Power Please see the Operation section for detailed information.
QAVS Analog P3 The quiet ground (QAVS) pins for the analog core. QAVS should be
Ground connected to analog ground of the QAVD supply.
Please see the Operation section for detailed information.
VDDI[15:0] 1.8V The core digital power (VDDI) pins should be connected to a well-
Digital decoupled +1.8V digital power supply.
Power
H27, R27, W29, AE29, AL25, AJ20, AJ14, AL8, AG2, W3, N2, J4,
A5, E12, B15, E23
VDDO[47:0] | 3.3V The 1/O digital power (VDDO) pins should be connected to a well-
Digital decoupled +3.3V digital power supply.
Power
A1, A31, B2, B30, C3, C4, C16, C28, C29, D3, D4, D16, D28, D29,
E5, E11, E16, E21, E27, L5, L27, T3, T4, T5, T27, T28, T29, AA5,
AA27, AG5, AG11, AG16, AG21, AG27, AH3, AH4, AH16, AH28,
AH29, AJ3, AJ4, AJ16, AJ28, AJ29, AK2, AK30, AL1, AL31
VSS[55:0] Digital The digital ground (VSS) pins should be connected to the digital
Ground ground of the digital power supply.
A2, A3, A4, A6, A11, A16, A21, A26, A28, A29, A30, B1, B3, B16,
B29, B31, C1, C2, C30, C31, D1, D31, F1, F31, L1, L31, T1, T2, T30,
T31, AA1, AA31, AF1, AF31, AH1, AH31, AJ1, AJ2, AJ30, AJ31,
AK1, AK3, AK16, AK29, AK31, AL2, AL3, AL4, AL6, AL11, AL16,
AL21, AL26, AL28, AL29, AL30
NC No Connect The No Connect (NC) pins should be left unconnected.
E28, L29, AC29, AF28, AK27, AH26, AH24, AL23, AH22, AK20,
AH18, AJ18, AJ17, AK17, AK12, AH5, AF4, AD5, AC3, AC2, AA3,
W2, V3, R1, R2, N3, N5, L4, K1, G3, G4, F3, E14, D19, D22, C25,
D27
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Notes on Pin Description

1.

All SPECTRA-2488 inputs and bidirectionals present minimum capacitive loading and operate at TTL
logic levels except: RDCLK, RD[15:0], RFP, TDCLK and TFPI inputs which operate at pseudo-ECL
(PECL) logic levels.

2. All SPECTRA-2488 digital outputs and bidirectionals have 4 mA drive capability except D[15-0], INTB
and TDO which have 6 mA drive capability and DJ0J11-4, DPL1-4, DD1-4[7:0], DDP1-4, DALARM1-4,
PGMTCLK, TCLK1-4, TD1-4[7:0], PGMRCLK and RCLK1-4 which have 8 mA drive capability.

Inputs ALE, RSTB, TMS, TDI and TRSTB have internal pull-up resistors.

4. ltis mandatory that every digital ground pin (VSS) be connected to the printed circuit board ground
plane to ensure reliable device operation.

5. Itis mandatory that every digital power pin (VDDI and VDDO) be connected to the printed circuit board
power plane to ensure reliable device operation.

6. All analog power and ground pins can be sensitive to noise. They must be isolated from the digital
power and ground. Care must be taken to correctly decouple these pins. Please refer to the
Operations sections.

7. Due to ESD protection structures in the pads it is necessary to exercise caution when powering a
device up or down. ESD protection devices behave as diodes between power supply pins and from I/O
pins to power supply pins. Under extreme conditions it is possible to damage these ESD protection
devices or trigger latch up. Please adhere to the recommended power supply sequencing as described
in the Operation section of this document.

8. Do not exceed 100 mA of current on any pin during the power-up or power-down sequence. Refer to
the Power Sequencing description in the Operations section.

9. Before any input activity occurs, ensure that the device power supplies are within their nominal voltage
range.

10. Hold the device in the reset condition until the device power supplies are within their nominal voltage
range.
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10
10.1

10.2

Functional Description

SONET/SDH Receive Line Interface (SRLI)

The SONET/SDH receive line interface block performs byte and frame alignment on the
incoming 2488 Mbit/s data stream based on the SONET/SDH A1/A2 framing pattern.

In single STS-48/STM-16 mode, the SRLI supports a 16 bit 155.52 MHz differential PECL line
side interface for direct connection to external clock recovery, clock synthesis and serializer-
deserializer components. In quad STS-12/STM-4 mode, the SRLI supports four independent

8 bit 77.76 MHz TTL compatible line side interface for direct connection to external clock
recovery, clock synthesis and serializer-deserializer components.

Note: In both modes, an external Serial to Parallel Converter (SIPO) must be used. In single
STS-48/STM-16 mode, an external or the internal framer (SRLI) can be used. In quad
STS-12/STM-4 mode only the internal framer (SRLI) can be used.

While out of frame, the SRLI monitors the receive data stream for an occurrence of the A1/A2
framing pattern. The SRLI adjusts its byte and frame alignment when three consecutive Al bytes
followed by three consecutive A2 bytes occur in the data stream. The SRLI informs the RRMP
framer block when the framing pattern has been detected to reinitialize to the new transport frame
alignment. While in frame, the SRLI maintains the same byte and frame alignment until the
RRMP declares out of frame.

Receive Regenerator and Multiplexer Processor (RRMP)

The Receive Regenerator and Multiplexer Processor (RRMP) block extracts and process the
transport overhead of the received data stream.

The RRMP frames to the data stream by operating with an upstream pattern detector (SRLI) that
searches for occurrences of the A1/A2 framing pattern. Once the SRLI has found an A1/A2
framing pattern, the RRMP monitors for the next occurrence of the framing pattern 125pus later.
Two framing pattern algorithms are provided to improve performance in the presence of bit
errors. In algorithm 1, the RRMP declares frame alignment (removes OOF defect) when 12 A1
and 12 A2 bytes are seen error-free. In algorithm 2, the RRMP declares frame alignment
(removes OOF defect) when one A1 byte and the first four bits of one A2 byte are seen error-free.
Once in frame, the RRMP monitors the framing pattern and declares OOF when one or more bit
errors in the framing pattern are detected for four consecutive frames. Again, depending upon the
algorithm either 24 framing bytes or 12 framing bits are examined for bit errors in the framing
pattern.
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The performance of these framing algorithms in the presence of bit errors and random data is
robust. When looking for frame alignment the performance of each algorithm is dominated by
the alignment algorithm used in the SRLI which always examines 3 A1 and 3 A2 framing bytes.
The probability of falsely framing to random data is less than 0.00001% for either algorithm.
Once in frame alignment, the RRMP continuously monitors the framing pattern. When the
incoming stream contains a 103 BER, the first algorithm provides a 99.75% probability that the
mean time between OOF occurrences is 1.3 seconds and the second algorithm provides a 99.75%
probability that the mean time between OOF occurrences is 7 minutes.

Table 1 A1/A2 Bytes Used For Out Of Frame Detection

SONET/SDH Algorithm 1 Algorithm 2
STS-12/STM-4 All A1 & A2 bytes First A1 byte
Last A2 byte (first four bits only)
STS-48/STM-16 | STS-12 #1 All A1 bytes STS-12 #1 First A1 byte
STS-12 #4 All A2 bytes STS-12 #4 Last A2 byte (first four bits only)

Table 2 A1/A2 Bytes Used For In Frame Detection

SONET/SDH Algorithm 1 Algorithm 2
STS-12/STM-4 All A1 & A2 bytes First A1 byte
Last A2 byte (first four bits only)
STS-48/STM-16 | STS-12 #1 All A1 bytes STS-12 #1 First A1 byte
STS-12 #1 All A2 bytes STS-12 #1 Last A2 byte (first four bits only)

The RRMP also detects loss of frame (LOF) defect and loss of signal (LOS) defect. LOF is
declared when an out of frame (OOF) condition exists for a total period of 3ms during which
there is no continuous in frame period of 3 ms. LOF output is removed when an in frame
condition exists for a continuous period of 3 ms. LOS is declared when a continuous period of 20
us without transitions on the received data stream is detected. LOS is removed when two
consecutive framing patterns are found (based on algorithm 1 or algorithm 2) and during the
intervening time (one frame) there are no continuous periods of 20 ps without transitions on the
received data stream.

The RRMP calculates the section BIP-8 error detection code on the scrambled data of the
complete frame. The section BIP-8 code is based on a bit interleaved parity calculation using
even parity. The calculated BIP-8 code is compared with the BIP-8 code extracted from the B1
byte of STS-1 (STM-0) #1 of the following frame after de-scrambling. Any difference indicates a
section BIP-8 error. The RRMP accumulates section BIP-8 errors in a microprocessor readable
16 bits saturating counter (up to 1 second accumulation time). Optionally, block section BIP-8
errors can be accumulated.

The RRMP optionally de-scrambles the received data stream.
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The RRMP calculates the line BIP-8 error detection codes on the de-scrambled line overhead and
synchronous payload envelope bytes of the constituent STS-1 (STM-0). The line BIP-8 code is
based on a bit interleaved parity calculation using even parity. The calculated BIP-8 codes are
compared with the BIP-8 codes extracted from the B2 byte of the constituent STS-1 (STM-0) of
the following frame after de-scrambling. Any difference indicates a line BIP-8 error. The RRMP
accumulates line BIP-8 errors in a microprocessor readable 24 bits saturating counter (up to 1
second accumulation time). Optionally, block BIP-24 errors can be accumulated.

The RRMP extracts the line remote error indication (REI-L) errors from the M1 byte of STS-1
(STM-0) #3 and accumulates them in a microprocessor readable 24 bits saturating counter (up to
1 second accumulation time). Optionally, block line REI errors can be accumulated.

The RRMP extracts and filters the K1/K2 APS bytes for three frames. The filtered K1/K2 APS
bytes are accessible through microprocessor readable registers. The RRMP also monitors the
unfiltered K1/K2 APS bytes to detect APS byte failure (APSBF-L) defect, line alarm indication
signal (AIS-L) defect and line remote defect indication (RDI-L) defect. APS byte failure is
declared when twelve consecutive frames have been received where no three consecutive frames
contain identical K1 bytes. The APS byte failure is removed upon detection of three consecutive
frames containing identical K1 bytes. The detection of invalid APS codes must be done is done
in software by polling the K1/K2 APS register. Line AIS is declared when the bit pattern 111 is
observed in bits 6, 7, and 8 of the K2 byte for three or five consecutive frames. Line AIS is
removed when any pattern other than 111 is observed for three or five consecutive frames. Line
RDI is declared when the bit pattern 110 is observed in bits 6, 7, and 8 of the K2 byte for three or
five consecutive frames. Line RDI is removed when any pattern other than 110 is observed for
three or five consecutive frames.

The RRMP extracts and filters the synchronization status message (SSM) for eight frames. The
filtered SSM is accessible through microprocessor readable registers.

RRMP optionally inserts line alarm indication signal (AIS-L).

The RRMP extracts and serially outputs all the transport overhead (TOH) bytes on the RTOH
port. The TOH bytes are output in the same order that they are received (A1, A2, J0/Z0, B1, E1,
F1, D1-D3, H1-H3, B2, K1, K2, D4-D12, S1/Z1, Z2/M1/Z2 and E2). RTOHCLK is the
generated output clock used to provide timing for the RTOH port. RTOHCLK is a nominal
20.736 MHz clock generated by gapping a 25.92 MHz clock. Sampling RTOHFP high with the
rising edge of RTOHCLK identifies the MSB of the first A1 byte.
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Figure 3 STS-12 (STM-4) on RTOH 1-4or STS-48 (STM-16) on RTOH1
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Figure 4 STS-48 (STM-16) on RTOH2-4
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10.3

The RRMP serially outputs the line DCC bytes on the RLD and the RSLD ports. The line DCC
bytes (D4-D12) are output on RLD. RSLD is selectable to output either the section DCC bytes
(D4-D12) or the line DCC bytes (D1-D3). RLDCLK is the generated output clock used to
provide timing for the RLD port. RLDCLK is a nominal 576 kHz clock. RSLDCLK is the
generated output clock used to provide timing for the RSLD port. If RSLD carries the line DCC,
RSLDCLK is a nominal 576 kHz clock or if RSLD carries the section DCC, RSLDCLK is a
nominal 192 kHz clock. Sampling RTOHFP high identifies the MSB of the first DCC byte on
RLD (D4) and RSLD (D1 or D4).

A maskable interrupt is activated to indicate any change in the status of out of frame (OOF), loss
of frame (LOF), loss of signal (LOS), line remote defect indication (RDI-L), line alarm indication
signal (AIS-L), synchronization status message (COSSM), APS bytes (COAPS) and APS byte
failure (APSBF) or any errors in section BIP-8, line BIP-8 and line remote error indication (REI-
L).

The RRMP block provides de-scrambled data and frame alignment indication signals for use by
the RHPP.

Receive Tail Trace Processor (RTTP)

The Receive Tail Trace Processor (RTTP) block monitors the tail trace messages of the receive
data stream for trace identifier unstable (TIU) defect and trace identifier mismatch (TIM) defect.
Three tail trace algorithms are defined.

The first algorithm is BELLCORE compliant. The algorithm detects trace identifier mismatch
(TIM) defect on a 16 or 64 byte tail trace message. A TIM defect is declared when none of the
last 20 messages matches the expected message. A TIM defect is removed when 16 of the last 20
messages match the expected message. The expected tail trace message is a static message
written in the expected page of the RTTP by an external microprocessor. Optionally, the expected
message is matched when the tail trace message is all zeros.

The second algorithm is ITU compliant. The algorithm detects trace identifier unstable (TIU)
defect and trace identifier mismatch (TIM) defect on a 16 or 64 byte tail trace message. The
current tail trace message is stored in the captured page of the RTTP. If the length of the message
is 16 bytes, the RTTP synchronizes on the MSB of the message. The byte with the MSB set high
is placed in the first location of the captured page. If the length of the message is 64 bytes, the
RTTP synchronizes on the CR/LF (CR = 0Dh, LF = 0Ah) characters of the message. The
following byte is placed in the first location of the captured page.

A persistent tail trace message is declared when an identical message is receive for 3 or 5
consecutive multi-frames (16 or 64 frames). A persistent message becomes the accepted
message. The accepted message is stored in the accepted page of the RTTP. A TIU defect is
declared when one or more erroneous bytes are detected in a total of 8 messages without any
persistent message in between. A TIU defect is removed when a persistent message is received.
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10.4

10.4.1

A TIM defect is declared when the accepted message does not match the expected message. A
TIM defect is removed when the accepted message matches the expected message. The expected
message is a static message written in the expected page of the RTTP by an external
microprocessor. Optionally, the algorithm declares a match tail trace message when the accepted
message is all zeros.

The third algorithm is not BELLCORE/ITU compliant. The algorithm detects trace identifier
unstable (TIU) on a single continuous tail trace byte. A TIU defect is declared when one or more
erroneous bytes are detected in three consecutive 16 byte windows. The first window starts on
the first erroneous byte. A TIU defect is removed when an identical byte is received for 48
consecutive frames. A maskable interrupt is activated to indicate any change in the status of trace
identifier unstable (TIU) and trace identifier mismatch (TIM).

Receive High Order Path Processor (RHPP)

The Receive High Order Path Processor (RHPP) provides pointer interpretation, extraction of
path overhead, extraction of the synchronous payload envelope (virtual container), and path level
alarm and performance monitoring.

Pointer Interpreter

The pointer interpreter extracts and validates the HI and H2 bytes in order to identify the location
of the path overhead byte (J1) and all the synchronous payload envelop bytes (SPE) of the
constituent STS-1/3¢/12¢/48¢ (VC3/4/4-4¢/4-16¢) payloads. The pointer interpreter is a time
multiplexed finite state machine that can process any mixed of STS-1/3¢/12¢/48c
(AU3/4/4-4c/4-16¢) pointers. Within the pointer interpretation algorithm three states are defined
as shown below

NORM _state (NORM)
AIS_state (AIS)
LOP_state (LOP)

The transition between states will be consecutive events (indications), e.g., three consecutive AIS
indications to go from the NORM state to the AIS state. The kind and number of consecutive
indications activating a transition is chosen such that the behavior is stable and insensitive to low
BER. The only transition on a single event is the one from the AIS state to the NORM _state
after receiving a NDF enabled with a valid pointer value. It should be noted that, since the
algorithm only contains transitions based on consecutive indications, this implies that, for
example, non-consecutively received invalid indications do not activate the transitions to the
LOP_state.
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Figure 5 Pointer interpretation state diagram

NDF_ENABLE

INC_IND/DEC_IND 3x EQ_NEW_POINT

EQ_NEW_POINT 3 x|[EQ_NEW_POINT

3 xAIS_IND

8 x INV_POINT

The following events (indications) are defined

NORM_POINT: disabled NDF + ss + offset value equal to active offset.
NDF_ENABLE: enabled NDF + ss + offset value in range of 0 to 782.

AIS IND: H1 = FFh + H2 = FFh.

INC IND: disabled NDF + ss + majority of I bits inverted + no majority

of D bits inverted + previous NDF_ENABLE, INC_IND or
DEC_IND more than 3 frames ago.

DEC _IND: disabled NDF + ss + majority of D bits inverted + no majority
of I bits inverted + previous NDF_ENABLE, INC_IND or
DEC_IND more than 3 frames ago.

INV_POINT: not any of the above (i.e.: not NORM_POINT, not NDF _ENABLE,
not AIS IND, not INC_IND and not DEC _IND).

NEW_POINT: disabled NDF + ss + offset value in range of 0 to 782 but not
equal to active offset.
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Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

active offset is defined as the accepted current phase of the SPE (VC) in
the NORM _state and is undefined in the other states.

enabled NDF is defined as the following bit patterns:
1001, 0001, 1101, 1011 and 1000.

disabled NDF is defined as the following bit patterns:
0110, 1110, 0010, 0100 and O111.

the remaining six NDF bit patterns (0000, 0011, 0101, 1010, 1100, 1111)
result in an INV_POINT indication.

ss bits are unspecified in SONET and have bit pattern 10 in SDH.
the use of ss bits in definition of indications may be optionally disabled.

the requirement for previous NDF_ENABLE, INC_IND or DEC_IND be
more than 3 frames ago may be optionally disabled.

NEW_POINT is also an INV_POINT.

the requirement for the pointer to be within the range of 0 to 782 in
8 X NDF_ENABLE may be optionally disabled.

LOP is not declared if all the following conditions exist:

- the received pointer is out of range (>782),

- the received pointer is static,

- the received pointer can be interpreted, according to majority voting on
the I and D bits, as a positive or negative justification indication,
after making the requested justification, the received pointer continues
to be interpretable as a pointer justification.

- When the received pointer returns to an in-range value, the
SPECTRA-2488 will interpret it correctly.

The transitions indicated in the state diagram are defined as follows

INC_IND/DEC_IND:

offset adjustment (increment or decrement indication)

3 x EQ NEW_POINT: three consecutive equal NEW_POINT indications

NDF ENABLE:
3 x AIS_IND:
8 x INV_POINT:

8 x NDF_ENABLE:

single NDF_ENABLE indication
three consecutive AIS indications
eight consecutive INV_POINT indications

eight consecutive NDF_ENABLE indications
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10.4.2

Note 1: the transitions from NORM _state to NORM _state do not represent state
changes but imply offset changes.

Note 2: 3 x EQ NEW_POINT takes precedence over other events and may
optionally reset the INV_POINT count.

Note 3: all three offset values received in 3 x EQ NEW_POINT must be
identical.

Note 4: "consecutive event counters" are reset to zero on a change of state

(except the INV_POINT counter).

LOP is declared on entry to the LOP_state after eight consecutive invalid pointers or eight
consecutive NDF enabled indications. Path AIS is optionally inserted in the DROP bus when
LOP is declared. The alarm condition is reported in the ring control port and is optionally
returned to the source node by signaling the corresponding Transmit High Order Path Processor
in the local SPECTRA-2488 to insert a path RDI indication. Alternatively, if in-band error
reporting is enabled, the path RDI bit in DROP bus G1 byte is set to indicate the LOP alarm to the
THPP in a remote SPECTRA-2488.

PAIS is declared on entry to the AIS_state after three consecutive AIS indications. Path AIS is
inserted in the DROP bus when AIS is declared. The alarm condition reported in the ring control
port and is optionally returned to the source node by signaling the corresponding Transmit High
Order Path Processor in the local SPECTRA-2488 to insert a path RDI indication. Alternatively,
if in-band error reporting is enabled, the path RDI bit in DROP bus G1 byte is set to indicate the
PAIS alarm to the THPP in a remote SPECTRA-2488.

Concatenation Pointer Interpreter State Machine

The concatenation pointer interpreter extracts and validates the H1 and H2 concatenation bytes.
The concatenation pointer interpreter is a time multiplexed finite state machine that can process
any mixed of STS-1/3¢/12¢/48¢ (AU3/4/4-4¢/4-16¢) pointers. Within the pointer interpretation
algorithm three states are defined as shown below.

CONC state (CONC)

AISC state (AISC)

LOPC _state (LOPC)

The transitions between the states will be consecutive events (indications), e.g. three consecutive
AIS indications to go from the CONC _state to the AISC state. The kind and number of

consecutive indications activating a transition is chosen such that the behavior is stable and
insensitive to low BER.
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Figure 6 Concatenation Pointer Interpretation State Diagram

8 x INV_POIN
3 x AIS| IND

3 x CONC_IND 3 x CONC_IND
3 x AIS_IND
8 x INV_POINT

The following events (indications) are defined

CONC _IND: enabled NDF +dd + “1111111111”

AIS_IND: HI1 =FFh + H2 = FFh

INV_POINT: not any of the above (i.e.: not CONC _IND and not AIS_IND)

Note 1: enabled NDF is defined as the following bit patterns:

1001, 0001, 1101, 1011 and 1000.

Note 2: the remaining eleven NDF bit patterns (0000, 0010, 0011, 0100,
0101, 0110, 0111, 1010, 1100, 1110, 1111) result in an INV_POINT
indication.

Note 3: dd bits are unspecified in SONET/SDH.

The transitions indicated in the state diagram are defined as follows

3 X CONC _IND: three consecutive CONC indications

3 x AIS_IND: three consecutive AIS indications

8 x INV_POINT: eight consecutive INV_POINT indications

Note 1: "consecutive event counters" are reset to zero on a change of state.
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LOPC is declared on entry to the LOPC _state after eight consecutive pointers with values other
than concatenation indications. Path AIS is optionally inserted in the DROP bus when LOPC is
declared. The alarm condition is reported in the ring control port and is optionally returned to the
source node by signaling the corresponding Transmit High Order Path Processor in the local
SPECTRA-2488 to insert a path RDI indication. Alternatively, if in-band error reporting is
enabled, the path RDI bit in DROP bus G1 byte is set to indicate the LOP alarm to the THPP in a
remote SPECTRA-2488.

PAISC is declared on entry to the AISC_state after three consecutive AIS indications. Path AIS is
optionally inserted in the DROP bus when AISC is declared. The alarm condition reported in the
ring control port and is optionally returned to the source node by signaling the corresponding
Transmit High Order Path Processor in the local SPECTRA-2488 to insert a path RDI indication.
Alternatively, if in-band error reporting is enabled, the path RDI bit in DROP bus G1 byte is set
to indicate the PAIS alarm to the THPP in a remote SPECTRA-2488.

Error Monitoring

The RHPP calculates the path BIP-8 error detection codes on the STS-1/3¢/12¢/48¢
(VC-3/4/4-4c/4-16c¢) payloads. When processing a VC-3 payload, the two fixed stuff columns
can be excluded of the BIP-8 calculation if the FSBIPDIS register bit is set. The path BIP-8 code
is based on a bit interleaved parity calculation using even parity. The calculated BIP-8 codes are
compared with the BIP-8 codes extracted from the B3 byte of each constituent STS (VC) payload
of the following frame. Any differences indicate a path BIP-8 e