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GENERAL DESCRIPTION

The DS21455 and DS21458 are quad monolithic
devices featuring independent transceivers that can
be software configured for T1, EI, or J1 operation.
Each is composed of a line interface unit (LIU),
framer, HDLC controllers, and a TDM backplane
interface, and is controlled via an 8-bit parallel port
configured for Intel or Motorola bus operations. The
DS21455* is a direct replacement for the older
DS21Q55 quad MCM device. The DS21458, in a
smaller package (17mm CSBGA) and featuring an
improved controller interface, is software compatible
with the older DS21Q55.

*The JTAG function on the DS21455/DS21458 is a single

controller for all four transceivers, unlike the DS21Q55, which has
a JTAG controller-per-transceiver architecture.

APPLICATIONS
Routers

Channel Service Units (CSUs)
Data Service Units (DSUs)
Muxes

Switches

Channel Banks

T1/E1 Test Equipment

ORDERING INFORMATION

PART TEMP RANGE PIN-PACKAGE
o o 256 BGA
DS21455 0°C to +70°C (27mm x 27mm)
5 o 256 BGA
DS21455+ 0°C to +70°C (27mm x 27mm)
o o 256 BGA
DS21455N -40°C to +85°C (27mm x 27mm)
o o 256 BGA
DS21455N+ -40°C to +85°C (27mm x 27mm)
DS21458 0°C to +70°C 256 CSBGA
(17mm x 17mm)
DS21458+ 0°C to +70°C 256 CSBGA
(17mm x 17mm)
DS21458N -40°C to +85°C 256 CSBGA
(17mm x 17mm)
DS21458N+ -40°C to +85°C 256 CSBGA
(17mm x 17mm)

+ Denotes a lead(Pb)-free/RoHS-compliant package.

FEATURES

Four Independent Transceivers, Each Having the

Following Features:

=  Complete T1 (DS1)/ISDN-PRI/J1 Transceiver
Functionality

=  Complete E1 (CEPT) PCM-30/ISDN-PRI
Transceiver Functionality

= Short- and Long-Haul Line Interface for
Clock/Data Recovery and Waveshaping

= CMI Coder/Decoder

= (Crystal-Less Jitter Attenuator

*  Fully Independent Transmit and Receive
Functionality

=  Dual HDLC Controllers

*  On-Chip Programmable BERT Generator and
Detector

= [Internal Software-Selectable Receive- and
Transmit-Side Termination Resistors for
75Q/100Q/120Q T1 and E1 Interfaces

* Dual Two-Frame Elastic-Store Slip Buffers that
can Connect to Asynchronous Backplanes Up to
16.384MHz

=  16.384MHz, 8.192MHz, 4.096MHz, or
2.048MHz Clock Output Synthesized to
Recovered Network Clock

=  Programmable Output Clocks for Fractional T1,
E1l, HO, and H12 Applications

= Interleaving PCM Bus Operation

= §-Bit Parallel Control Port, Multiplexed or
Nonmultiplexed, Intel or Motorola

= [EEE 1149.1 JTAG-Boundary Scan

* 3.3V Supply with 5V Tolerant Inputs and
Outputs

= DS21455 Directly Replaces DS21Q55
» Signaling System 7 (SS7) Support
= RAI-CI, AIS-CI Support

Note: Some revisions of this device may incorporate deviations from published specifications known as errata. Multiple revisions of any device
may be simultaneously available through various sales channels. For information about device errata, click here: www.maxim-ic.com/errata.
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DOCUMENT REVISION HISTORY

REVISION

CHANGES

040804

New Product Release.

091304

1. An incorrect Device ID was shown in the IDR register. A table was added to
clearly show the Device IDs for the DS21455 and DS21458.
2. Corrected multiple incorrect pin names in Figure 5-2. The pin names were
changed to match the correct pin names shown in Table 5-2.
Pin A1 was changed from TNEGO to TNEGO3.
Pin F11 was changed from TLINK3 to TLINK?2.
Pin K1 was changed from RTIP to RTIPI.
Pin K9 was changed from UNUSED to N.C.
Pin K15 was changed from JSTRST to TSTRST.
Pin P3 was changed from UNUSED to N.C.
3. The 8X clock reference was removed from Figure 3-1 and Figure 3-2.
4. The thermal data shown in Section 37 was corrected and the LQFP package
information was removed.
5. The supply current shown in Section 37 was corrected and a typical power
dissipation number was added, as well as a note explaining the testing conditions.

101304

Removed CCR4.0, CCR4.1, CCR4.2, and CCR4.3 bits from CCR4. These were
listed as User Programmable Outputs but these do not exist on the DS21458 or the
DS21455.

042105

Removed references to TESO and TDATA in the pin description list, as these pins
are not available on the DS21455/DS21458.

081805

Added the MCLKS bit to CCR1.7 (was missing in previous data sheet revisions) in
Section 12.

042106

Replaced Figure 25-5 and Figure 25-6, added Table 25-6 and Table 25-7.

052406

Added lead-free part numbers to Ordering Information table (page 1).

051507

Removed description for RCL pin (device does not have this pin) (page 23);
corrected register setting for Transmit Signaling Registers E1 CCS mode (page 102).

2 of 269




DS21455/DS21458 Quad T1/E1/J1 Transceivers

TABLE OF CONTENTS

1. [0 LT O | = I8 0 ] PSRN 9
1.1 SR YN 2 0 1 10
2. FEATURE HIGHLIGHT S ... it e e e e e e e e e e e e et e e e e e e eesra s e e e aeeeeeeraaaaeeas 11
2.1 L] N PP 11
2.2 N 1N =Y 11
2.3 CLOCK SYNTHESIZER ..etttttuuuieeeeettettstaeseeeseesestaaaeeaeessstssaaaaessestataaaeaesasstanaaeeseesrsnnans 11
2.4 JITTER ATTENUATOR «.ottuiiiit et ette e et e e e ettt e e et ee e et e e e e et e e e st e e s et eesesansesssanaeeestnaeerennaees 12
2.5 FRAMER/FORMATTER . .ciiiiitttie i e e e e eeetttee s e e e e e ettt e e e e e e e ee e e e e e e s eeabab e e e eeseesbab e eeeeeessraannns 12
2.6 SYSTEM INTERFACE ... . ittt e et e e et e e et e e et e e e et e e e e et e e e et e e e eata e e esan e eesta e esetanaeeesnnaeeeran 13
2.7 HDLC CONTROLLERS. .. .. ittt ettt e e ettt e e et e e et e e e e et e e e eat e e e e aaaeeeata e eeeaan e sstanaeeertnaaeesnnsaaes 13
2.8 TEST AND DIAGNOSTICS ..uuniiiiiieeiie e e e e e e e e e et e e e et e e e eaa e e e st aeeeata e e eaaneessrnnaeeeranns 13
2.9 EXTENDED SYSTEM INFORMATION BUS .. .oiiiiiiiiiie et e e 14
20 O O] 11 T =] = N 14
3. BLOCK DIAGRAM ..ottt ittt ettt e ettt e e e e e e et e e e e e e e et ettt et e e e e e e ee st e e eeeseessabaaaeeeeesessratannaens 15
4, DS 21455 /DS 21458 DELT A ...ttt ettt et e e e e e e ettt e e e e e e e ee b e e e e e e e e et raeeaae e e e e s 17
4.1 P ACKAGE ...ttt e 17
4.2 CONTROLLER INTERFACE ... .. ittt ettt e et e ettt e e ettt e e e e e et e e e eat e e eaaaeeeataeeeetanaeeeaannaeesen 17
4.3 ESIB FUNCTION ..ottt ee et et e et e e e e e et e e e e e e e e et e e e e et e e eaaaeesssanaesetanaeeennnsaaes 17
4.4 FRAMER/LIU INTERIM SIGNALS ... .oiiititiieieeeeeeeitiie e e e e e e e eette e e e e e e e et taae e e e e s e e sbaba s eeeseeesabanannns 17
5. PIN FUNCTION DESCRIPTION .. .ttt ettt e et te s e e e e e et s e e e e e e eesbaaeseeeseessabaeeeeesessssaraannns 20
51 TRANSMIT SIDE PINS ...ttt e e et e e e e e et e e e et e e e e et e e s st e eeetanns 20
5.2 RECEIVE SIDE PINS ...ttt ettt e e e e e e e e et e e e e et e e e et e e e eaa e eeaanaaes 22
5.3 PARALLEL CONTROL PORT PINS ..ouiiiiii et e e 24
54 EXTENDED SYSTEM INFORMATION BUS ....ooiiiiciie et 26
55 JTAG TEST ACCESS PORT PINS ...ttt e e e e e e e e e aanas 26
5.6 LINE INTERFACE PINS ..oiiiiiiiii ittt ettt e e et e e e e e e et e e e e e e e e et e e e eaaeeeeannaaes 27
5.7 S = =20 = 1 N 28
5.8 e N B S0 2 = T 29
5.9 PACKAGES ...ttt et et et e e e e e e 39
6. L A A I = 3 U 41
6.1 REGISTER IMIAP ..ottt ettt ettt e e e e e e ettt e e e e e e ee et e e e e e e e eeaaaan e e e e e eeesananneeas 41
7. SPECIAL PER-CHANNEL REGISTER OPERATION .....ootiiiiii ettt e e eaeeaenes 46
8. PROGRAMMING MODEL .....cootitiiiiiiiieeeeiee ettt et e e e e e e ettt e e e e e e e e e aa b e e e e e e s eesbaaeseeeeesaeesraaannnns 48
8.1 POWER-UP SEQUENCE .....citttiittiiitiiitietee e et e st et e e e e et e s ae s st e e et s s et e sta e sansasbessnaestanns 49
8.1.1 MaSEEr MOOE REGISIET ......ececieeee ettt s r e ae e e e e aesresresre e 49
8.2 INTERRUPT HANDLING ...ccttiiiiiii et e et e et e e e et e e e et e e et e e e e aa e e e eaaa e e ssaneeeesanns 50
8.3 STATUS REGISTERS ..etttiiitiiietit e e e ettt e e e et e e et e e e e et e e e aaa e e e et e e e eata e e eaaaeeeatneeeetnaeeennnaeeenen 50
8.4 INFORMATION REGISTERS .. .ctttuteiitteeetttteeeeteesetaeesettaeeeata e e ssaa e e s et e eeeatn e eesnneeeannaaeresnnns 51
8.5 INTERRUPT INFORMATION REGISTERS ...ttuiiiiiiiieiiiieeeeeieeeeetia e e e staeeeeateeeestnseessnaneesssnnaeeennnns 51
9. (OF IO 101 [ Y, N = P PUPTPRRSPPPRIN 52
10. T1 FRAMER/FORMATTER CONTROL REGISTERS ... 53
10.1  T1 CONTROL REGISTERS.....ciiti ittt e et e et e e e et e e e et e e e e e e e et e e e e et e e e e et e e e et e eenaanns 53
10.2  T1 TRANSMIT TRANSPARENCY ....ciiuuieiitieeeett i eeetteeeeataeeeett e e s et e eee st e eesta s eeessnaeeetnaaresanns 58
10.3 AIS-CI AND RAI-Cl GENERATION AND DETECTION ... .cittiiieiiiiieeeeiieeeetee e e et e e e e e eeeans 59
10.4 T1 RECEIVE-SIDE DIGITAL-MILLIWATT CODE GENERATION.....ucciiitiieieiieeeeiiieeeeenieeeeaneeeeenns 60
10.5 T21 INFORMATION REGISTER .....uuiiiiiuiieiitiie e ettt e ettt e e s e e e e et e e e et e e e et e e e e et e e e e anaeeeaaaeeeeranns 62
11. E1 FRAMER/FORMATTER CONTROL REGISTERS .....cootiiiii ittt 64
111 EL CONTROL REGISTERS ..uiiitiiiiiiiiiiieiietite ettt e e st e et e st e s st e sa e s sb e e et e s st s st s e st s stbaeeaneeans 64
11.2 AUTOMATIC ALARM GENERATION ..euuuiiittieeetttt i eeetteeesstaaeeestanaessanneeesstnaaeestnaseennnaesesnaaessnnns 68
11.2.1 F XU (o 1 S TSP 68
11.2.2 F XU (T A RSP 68
11.2.3 P XU (o I = T OO 68
11.2.4 G.706 CRC-4 INTEIWOIKING ...ttt 68
11.3 EL1INFORMATION REGISTERS....uiituuiietittieeeittteeette e e e ataeeeet e e s et e eee e e eeatn e eeaaneeeataaeeesanns 69
12. COMMON CONTROL AND STATUS REGISTERS. ...t 71

3 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

13. I/O PIN CONFIGURATION OPTIONS ...ttt ettt ettt ettt e et e e e st e e e s bbe e e e s stbeeeeaanneeeesanbeeenans 78
14. LOOPBACK CONFIGURATIONS ...ttt e ettt e e e e s e ekttt e et e e e e e e e e s nb bbb e e e e e e e e e snnbnteaaeens 80
14.1 PER-CHANNEL PAYLOAD LOOPBACK ....iiiiiieeie i e e e e e e e e e e e e e e 83
15. ERROR COUNT REGISTERS ... ..ottt ittt e ettt e e e e s e sttt e e e e e s s st ee e e e e e e e e snsbaaeeeaeeeesannteeeeaaeens 85
15.1 LINE CODE VIOLATION COUNT REGISTER (LCVCR) ...cciiiiiiiiiiiiie et 86
15.11 LI O 0= = 110 o TSSO VPPV PPR 86
15.1.2 EL OPEIALION ..ttt e ettt b et b et nn s 86
15.2 PATH CODE VIOLATION COUNT REGISTER (PCVCR) .....ctviiiiiiiii e 88
15.2.1 LI O o= = 110 o TSPV PPV 88
15.2.2 EL OPEIALION ...ttt ettt b et 88
15.3 FRAMES OUT OF SYNC COUNT REGISTER (FOSCR) ....uvviiiiieeiiiiiiiiieee e ciieeee e e 89
1531 LI O 0= = 110 o T TSPV PPV PR 89
15.3.2 [ @] o =T = 11 ST 89
15.4 E-BIT COUNTER REGISTER (EBCR) ...iiiiiiiiiiiiiiieic sttt e e e e e e 90
16. DSO MONITORING FUNCTION ....eitieitiieeeiiiitt ettt ettt e e e a4 e skt e e e e e e e e e e e aan b b be e e e e e e s e ananbneeeeeeeas 91
16.1 TRANSMIT DSO MONITOR REGISTERS .....iiiiiisieie it e e e e e e e e e e e e 91
16.2 RECEIVE DSO MONITOR REGISTERS ...ceieiiiiitttitiieieeeiaaiitieit e e e e e s aaiisbe e e e e e e s sasnibneeeeaeeeannnnes 92
17. SIGNALING OPERATION ...ttt ettt ettt et e e o4 e skt et e et e e e e e e s bbbt e e e e e e e e e annbebeee e e e annbnbeees 93
17.1  RECEIVE SIGNALING ...t teae e s aeaeaaaeaeaa e e e e e e e e e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeaaaaaaaaaaaaaaaaaaaaaaaaaeaaanes 93
17.1.1 Processor-Based Receive Signaling........cccoceieiiieiieecieeseese e s sne s 94
17.1.2 Hardware-Based Receive Signaling .........cccoceceiiiiiecieciie e 94
17.2  TRANSMIT SIGNALING ...t e e e ae e aeaeaaaa e e s e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaeaaees 100
17.2.1 Processor-Based Transmit Signaling ......ccccoceceveieieeieciesese s 100
17.2.2 Software Signaling Insertion Enable Registers, E1 CAS Mode.........ccccceceiiienene 104
17.2.3 Software Signaling Insertion Enable Registers, T1 Mode .......c.ccoororveieniicncnecns 106
18. PER-CHANNEL IDLE CODE GENERATION ...coiiiiiiiiiiiiiie e st e e seeee e e e e e s s snnneeaneeaeee e e e snnenneees 108
18.1 IDLE CODE PROGRAMMING EXAMPLES ....ciiiiiiiieie e 109
19. CHANNEL BLOCKING REGISTERS ... ..ottt ettt e e s a e e e 113
20. ELASTIC STORES OPERATION .....cittiiiiiiititt ettt ettt e e e e e e bbb et e e e e e e s nbe b et e e e e e e e anbnbeeaeeas 116
20,1 RECEIVE SIDE .. ittt ittt 119
20.1.1 LB o T [OOSR 119
20.1.2 1Y o T [ TSRS 119
20.2  TRANSMIT SIDE ...iiiieieieee ettt e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeaaeaeaens 120
20.2.1 LB oL [OOSR 120
20.2.2 1Y o T [ TSSO 120
20.3  ELASTIC STORES INITIALIZATION ...eiieieeieeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaeas 120
20.4  MINIMUM-DELAY MODE .....coiiiiiiii e 121
21. G.706 INTERMEDIATE CRC-4 UPDATING (E1 MODE ONLY) ...iiiiitiiiiiiaaae ettt e e e 122
22.  T1BIT ORIENTED CODE (BOC) CONTROLLER .......utttiiiiiieeiiiiieiit et e e e e s snnnenee s 123
221 TRANSMIT BOC ... i 123
22.2 RECEIVEBOC ... i 123
23. ADDITIONAL (Sa) AND INTERNATIONAL (Si) BIT OPERATION (EL1 ONLY) .cccoiiiiiiiiiiiiee e 127
23.1 HARDWARE SCHEME (METHOD 1) ...uuttiiiiiiiiiee ittt 127
23.2 INTERNAL REGISTER SCHEME BASED ON DOUBLE-FRAME (METHOD 2) ......cvvvieiiiiieeniieee. 127
23.3 INTERNAL REGISTER SCHEME BASED ON CRC-4 MULTIFRAME (METHOD 3) ...ccovvvveeiiinnen. 130
24. HDLC CONTROLLERS ...ttt ettt e e e e e e ettt e e e e e e e st e e e e e e e e santabeeeeeeeeennsbneeeeaeens 141
24.1 BASIC OPERATION DETAILS ..o 141
24.2 HDLC CONFIGURATION ...iiiieiee oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeens 143
24.2.1 L 1@ @0 o 1o SR 145
24.3  HDLC MAPPING ... et e ettt et e e e e 146
2431 Lo SR 146
24.3.2 LI = 12 ] 10 S 148
24.3.3 L 1@ T 10 ' = o] o PSS 153
24.3.4 Receive Packet Bytes AVailable .........cocovvieiiciieccescs s 153
24.3.5 HDLC FIFOS ...ttt b et n et sr e sbenneene e 154
24.4 RECEIVE HDLC CODE EXAMPLE ....uuuttiiiietee ittt e et e et t e e e e e annrne e e e e e 155
24.5 LEGACY FDL SUPPORT (TL1 MODE) ...uutuutttieeiiiitnirieeeeeesssssntneeseeeesssnssssenesssesssnnsssnnseeeesns 155

4 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

245.1 RECEIVE SECHION ...ttt ettt e e s s be e sreesaesnneeneesaeeebeenns 155
245.2 LI T LS Y=Y 11 o] o RS 157
24.6  DA/SLC-96 OPERATION ....cceeieiiieeeeeeee e 157
25. LINE INTERFACE UNIT (LIU) ettt e e ettt e e e e e e e e st e e e e e e e e e nbbneeaaaaeas 158
25. 1 LIU OPERATION ...ettuietittee e ettt e et ie e et ie e e et e e et e e e et e e e e et e e e aaa e e e et e eeestn e eeaanaessanneeeernnns 159
D24 A I 1O 4= = V= = 159
25.2.1 RECEIVE LEVEI INAICATON........cctiieeceie ettt ettt et re e 160
25.2.2 Receive G.703 Section 10 Synchronization Signal .........ccccccoeeeviiiieceeccce e 160
25.2.3 Y o] a1 0] g\ (oo [T SRR OURRRSRRI 160
25.3  LIU TRANSMITTER ..uuu ittt eeeii e ettt e e et ie e e ettt e e e ee e e e et e e e e et e e e et e e e st e e eestn e e eann e essnnneeeeranns 161
25.3.1 Transmit Short-Circuit DeteCtOr/LIMITET .....cueccveeiieeeee et 161
25.3.2 Transmit OPen-CirCUIt DELECTON ........ccuierieieiee e 161
25.3.3 Transmit BPV Error INSEIION ....cccueiiceeeceee ettt eree e s 162
2534 Transmit G.703 Section 10 Synchronization Signal (E1 Mode).........cccceceverenuennee. 162
25.4  MOCLK PRESCALER ... ittt ettt ettt ie e et e et e e e e e e e et e e e e et e e e et e e e eat e e eataeeesstaeeeeeranns 162
25.5  JITTER ATTENUATOR «..ottuiieiittieeeetie e e e ete e e ettt e e e eae e e e et e e e e et e e eeaa e e s et e e eestn e e eatneesssaneeeeranns 162
25.6 CMI (CODE MARK INVERSION) OPTION ....uutiiieiiiiieesiiteeesatteeesaibeeesassbseeessnnneeesasneeessnneas 163
25.7  LIU CONTROL REGISTERS . .cotuiiiiitiiietiitiee ettt e e ete e e e te e e e et ee e et e e e et e e eeata e esanaeeessnaeeeranns 164
25.8 RECOMMENDED CIRCUITS. . iitutiiiitieetitiaa e ettt e et ee e e et e e e e et e e e eateeestaaeeestn e esatnn e sssaaeeeranns 173
25.9  COMPONENT SPECIFICATIONS. .. cttuietittaeeeett e eeettia e e e ete e e e et e e e et e e estaaeeestn e eeetnaesssaaaeeranns 175
26. PROGRAMMABLE IN-BAND LOOP CODE GENERATION AND DETECTION.......ccccvviiieeeeeeeeiiieenee, 179
27. ] = I O 1N O 1 [ ]\ TR 186
27.1 BERT REGISTER DESCRIPTION.....uuiiiitteeeitttieeettieeeestiaeeeetiaaesesteessstaeeeestnaeeeesneeseraeeeeranns 187
27.2 BERT REPETITIVE PATTERN SET .ouutiiiiiiiiiii ettt ettt e e e e et e e et e e st eeeeaaans 192
27.3 BERT BITCOUNTER . .ottiiiiitieeettie et e et e e et e e e e e e e et e e e et e e e et e e e e st eeeaaaeeesataaeeeeranns 193
27.4 BERT ERROR COUNTER ...cootuiiiiiiei ettt e e et e e et ee e e e te e e et e e e et e e e st e e e e st e esaaaaesasanaeeeranns 194
28. PAYLOAD ERROR INSERTION FUNCTION ...cooitiiiii ittt e e e e e e et e s e e e s e e eaabn s e eeaees 195
28.1 NUMBER OF ERROR REGISTERS ....uuiiittieieitttieeeetieeeettia e e ettt e e e et e eesttaeeeata e eeetaeeseraaeeeranns 197
28.1.1 Number Of Errors Left REQISTEN .......ciiiiieee e e e 198
29. INTERLEAVED PCM BUS OPERATION ...ttt e e e e et s e e e e e e aat s e e e e e e eenaaaneeee s 199
29.1 CHANNEL INTERLEAVE MODE .....ccocititiiiii e ettt e e e e ettt e e e e e e e et e s e e e s e e et s e e e e e e annnan s 199
29.2 FRAME INTERLEAVE IMIODE ....... ittt et it e et e e e e e e et e e et e e et e e e et e e e e et e e s aaaeeeeranns 199
30. EXTENDED SYSTEM INFORMATION BUS (ESIB) ....uutiiiiiieeiiiiiiiiiiiie e citee e e e e s e nitaneen e e e e e e snsnnnneeeeas 202
31. PROGRAMMABLE BACKPLANE CLOCK SYNTHESIZER ......coooiiiiiie i 208
32. FRACTIONAL TI/EL SUPPORT ...ttt ettt ettt e e e e e e et e e e e e e e e e ba b s e e e e e eessbarnanes 209
33. USER-PROGRAMMABLE OQUTPUT PINS ...ttt ettt e e e e e e e e e et e e e e e e eeaaes 210
34. TRANSMIT FLOW DIAGRAMS . ...ttt et e e e s e e e e e e ettt e e e e e e e et e e e e e e eeeranan e eas 211
35. JTAG-BOUNDARY-SCAN ARCHITECTURE AND TEST-ACCESS PORT ...cooviiiiiieeeeeeeceeee e, 216
35.1 INSTRUCTION REGISTER ...utuuiiiieiiiiititiieieeeeeeettieeeeeeeeesstaaeseeeesesbaaaseeesesssatanseeeeessssannnnns 220
35,2 TEST REGISTERS...cuuitittieeeett i ettt e ettt e e e et e e et e e e et e e e e et e e e aaa e e e et e eeeaan e e eann e eeannaeeeranns 222
35.3 BOUNDARY SCAN REGISTER ...uciiiiiiitiieieeeeeeetttis s e e e e e eeetaaaseeeeseeaaaanseeesasssnsannseeeeesassnnnes 222
35.4  BYPASS REGISTER ..iiiiiiiiittieieeeteettitas s e e e eeeatat s e e e e eeeasta s e s eeeeeestaa e seeesesssnsa s aeeeeessnrnananns 222
35.5  IDENTIFICATION REGISTER ..uuuiiieiiiiiiiiis i e e e e eeetttet s e e e e e e et s e e e e e e e e et e s e e e e e e e aaa s e e e eeeannsaneens 222
36. FUNCTIONAL TIMING DIAGRAMS ...ttt e e e e e e e e et e e e e e e e ae e eaeeas 228
G 700 A I 1Y/ [ o = 228
G T2 = N |V [ ] S 238
37. OPERATING PARAMETERS ... .ottt ettt e e e e e e et s e e e e e e e aa e e e eeeeeeeeesbanas 251
38. AC TIMING PARAMETERS AND DIAGRANDMS ..ottt et eeeaees 253
38.1 MULTIPLEXED BUS AC CHARACTERISTICS ..euuuiiitieeeiieeee et e ee et e e et e e e et eeeeaa e s eaaeeeenanns 253
38.2 NONMULTIPLEXED BUS AC CHARACTERISTICS...cuuuieiiiieeeeiiiieeeeieeeeeiaeeeeaaeeeeanneesesnneeeesnnns 256
38.3 RECEIVE SIDE AC CHARACTERISTICS .uuuiititteettteeetitiaeeeetiseesenaeesataeesstneesesnnaesesnnaeeesnnns 259
38.4 TRANSMIT AC CHARACTERISTICS ..cuutuuieeeteterttuieeeeeeeestnnasaeessssmnnnsaeesessrnsa e eeeerssrn 265
39. PACKAGE INFORMATION ...etttiiit ettt ettt e e e e e ettt s e e e e e e e sa b e e e e e e e s e s taa e s eeeaeessaban s eeeeesssraraaanaens 269

5 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

Figure 3-1.
Figure 3-2.
Figure 4-1.
Figure 4-2.
Figure 5-1.
Figure 5-2.
Figure 8-1.
Figure 9-1.
Figure 14-1
Figure 17-1
Figure 17-2

Figure 21-1.
Figure 25-1.
Figure 25-2.
Figure 25-3.
Figure 25-4.
Figure 25-5.
Figure 25-6.
Figure 25-7.
Figure 25-8.
Figure 25-9.

Figure 25-1
Figure 25-1

Figure 29-1.
Figure 30-1.
Figure 30-2.
Figure 34-1.
Figure 34-2.
Figure 34-3.
Figure 34-4.
Figure 34-5.
Figure 35-1.
Figure 35-2.
Figure 36-1.
Figure 36-2.
Figure 36-3.
Figure 36-4.
Figure 36-5.
Figure 36-6.
Figure 36-7.
Figure 36-8.
Figure 36-9.

Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-1
Figure 36-2
Figure 36-2
Figure 36-2
Figure 36-2
Figure 38-1

LIST OF FIGURES

DS YA I oY = (o Tod QT Vo |- PSR 15
DS YA I Y = (o Tod QI T Vo |- PSR 16
DS21455 Framer/LIU INterim SIGNAIS .......ooiiiiiiiiiiiiiie ittt 18
DS21458 Framer/LIU INterim SIGNAIS .......cooiiiiiiiiiiiiii et 19
DS21455 Pin Diagram, 27mMmM BGA ... ...ttt e e e e e e e e et e e e e e e e anae e aaaaeeeaanns 39
DS21458 Pin Diagram, 17mmM CSBGA ......cooiiiiiiiiiiit ettt 40
Programming SEOUEINCE. .....c.uuiiiei ittt ettt ettt ettt okttt e o sttt e e e bt e e e s bb et e st e e e s st e e e e annne s 48
(4 [oTe3 Q) Y/ = T o R PO PPUPTR 52
. Normal Signal FIOW DIGGIAM ....ccoeiiiiiiiiiie ettt e e e e et e e e e e e e s e aan bt e e e e e e e s annbbbeeeeaaeeeaanns 80
. Simplified Diagram of Receive Signaling Path.............ooo e 93
.Simplified Diagram of Transmit Signaling Path............cccccco oo 100

CRC-4 RecalCulate MENOG .........cooiiiiiiiiiiiie ettt e e st e e s aneeeee s 122
Basic Balanced Network CONNECLIONS ........coiuiiiiiiiiie ettt ettt et e e e enees 158
Basic Unbalanced Network CONNECTIONS ........cciiiiiieiiiiiee e e e st ee e e e e s st e e e e e s e s snraeae e e e e e e e ennntnneeeeeees 159
LY 1otz 1LY o] g1 (o g Y o] o] Tot= il o NS PR 160
(04171 I @ o 1 oo [ O SRTPRPRO 163
Software-Selected Termination, Metallic ProteCtiON ..........cuuueiiiiiiiiiiiiee e 173
Software-Selected Termination, Longitudinal ProteCtion ..............eeeviieeiiiiiiiiiiiieee e 174
EL Transmit PUISE TEMIPIALE ......coiiiiiii ittt 176
T1 Transmit PUISE TEMPIALE .......coii et e e e e e e st e e e e s st bbeeeeaaaeeeanns 176
N =T g o] (=T = T [o TP PP UT TR PPPPPPRRPT 177
0. Jitter AttenUAtioN (TL IMOGE)........eiiiieiiee ettt e e e e e ettt e e e e e s e bbbb e e e e e e anbbbeeeeaaaeeaaannneees 177
1. Jitter AHENUALION (EL MOGE) ...uvviiieieiii ittt s e e e e e e e et e e e e e e s e e ssar e e e e e e s e ssanrenneeeeeas 178
2@ 2 = 1y ] o] =R PEPR PR 201
DSy Tl S | 2 ] (o U o TR PR 203
DSy Loy C N ] = I € o U o 204
TL TranSMIt DALA FIOW .....coiiiiiiiiiiiiie ettt e e st e e et e e e et e e e e nnbaeeeeanees 211
T1 Transmit Data FIOW (CONtINUE) ......uuiiiieeeiiiiiiieee e e e s s e e e e e e e re e e e e ennbraneaeeeeeeeanns 212
N I = V1S T I = = B o SRS 213
E1 Transmit Data FIOW (CONTINUET). ........uviiiiiiiiieiiiieee ettt 214
E1 Transmit Data FIOW (CONLINUE)..........ccuiiiiiiie e e e e e e se e e e e e e e e e aaenees 215
JTAG Functional BIOCK DIAgIam.........eeeiiiiiiiiiiiiieeeeee e e ettt e e s et e e e e e e st e e e e e e e s sanbaaeaaeeeeeeaann 216
TAP CoNtroller State DIAgIaM.........eiii ittt e st e e e sttt e e s st e e e e bbe e e annbeeeeennreeeeeannes 219
RECEIVE SIAE D4 TIMING ... cetieieiiee e e e e ettt e e e e e st e e e e e e e st e e e eaeeesastataeeaaeeeesanssaeeaaeeesesnsnsnnneeeees 228
RECEIVE SIAE ESF TIMING ....uiiieiiiiiee e e s ittt e e e e s sttt e e e e e s s e e e e e e s e e aabe e e e e aeeesanntaeeeaeeeseannsraneeeeeens 229
Receive Side Boundary Timing (With Elastic Store Disabled)............cccccviviiieeii e, 230
Receive Side 1.544MHz Boundary Timing (With Elastic Store Enabled).............ccocceiiiiiiiiienns 231
Receive Side 2.048MHz Boundary Timing (With Elastic Store Enabled).............ccoccciiiiiiiiiiienns 232
TranSMIit SIAE D2 TIMING ...ciuveeeei ittt et e et e ettt e e e st et e e e e st et e e e anb b e e e e bt e e e e e anbbeeeeannaeas 233
Transmit SIdE ESF TIMING ...ueeiiiiiiiiieiie ettt e s e e e e e nbne e e e anees 234
Transmit Side Boundary Timing (With Elastic Store Disabled)..........c.cccoveiiiiiiiiicee e 235
Transmit Side 1.544MHz Boundary Timing (With Elastic Store Enabled)...........ccoccviiiiiiiiiiiieenninn. 236
0. Transmit Side 2.048MHz Boundary Timing (With Elastic Store Enabled)............cccoccoiiiininns 237
1. RECEIVE SIAE TIMING .eeeitiiiiiiitiie ittt ettt e e e e e sttt et e e e e e e e bbb bt e e e e e e e e sabbeeeeeeeeesaannnbneeeeas 238
2. Receive Side Boundary Timing (With Elastic Store Disabled)...........cccoooiiiiiiiiiiiie e 239
3. Receive Side Boundary Timing, RSYSCLK = 1.544MHz (With Elastic Store Enabled)................... 240
4. Receive Side Boundary Timing, RSYSCLK = 2.048MHz (With Elastic Store Enabled).................. 241
5. Receive IBO Channel Interleave Mode TimMiNgG.......ccccuviieiie et e e e 242
6. Receive IBO Frame Interleave Mode TiMING .......cooiiuiiireieee i e e e e s e straee s e e e e s s snnnneeeneeeeesnnenneees 243
7. G.802 TiMiNG, EL MOUE ONIY ...uuiiiiiiiiee ittt ettt e e e e e e e e e e e e e et e e e e e e s s antenreeaeeeseannnenes 244
8. TranSMIt SIAE TIMING .ooiueieiee ittt ettt e e et e e e s bb et e e e sk b e e e e sabe e e e e anbe e e e e anbbneee e 245
9. Transmit Side Boundary Timing (With Elastic Store Disabled)............cccociiiiiiiiii e 246
0. Transmit Side Boundary Timing, TSYSCLK = 1.544MHz (With Elastic Store Enabled) ................. 247
1. Transmit Side Boundary Timing, TSYSCLK = 2.048MHz (With Elastic Store Enabled) .................. 248
2. Transmit IBO Channel Interleave Mode TimMiNg .......ccuuuviiiiieiiiiiiiiiee et e e e e 249
3. Transmit IBO Frame Interleave Mode TimMiNg ........oociiiiireie et e e s re e e e e 250
. Intel Bus Read Timing (BTS = 0/ MUX = 1) ciiiiiiiiiiiiiiiee ettt e et e e e e e s e s svaan e e e e e e e ennsnaaneaeae s 254

6 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

Figure 38-2. Intel Bus Write Timing (BTS = 0/ MUX = 1) cuuuuiiiiiieeeiiiiiiiiiee e e e s s s sitee e e e e s s s siaaaeee e e e e e s snnnnneaeeeeanannns 254
Figure 38-3. Motorola Bus Timing (BTS = 1/ MUX = 1)..iiicuiiiiiiiee i eiiiieie e e e e s s sttt e e e e e s s ssniaaneee e e e e s s snnnnneeneeeaennnns 255
Figure 38-4. Intel Bus Read Timing (BTS = 0/ MUX = 0) ...uuuuiiiiieeeiiiiiiiiiieie e e e e e setiteeeee e e s s s ssnsanaeaseaaesssnnsnneeasaeeassanns 257
Figure 38-5. Intel Bus Write Timing (BTS = 0/ MUX = 0) ..iuuuiiiiiiiiie ittt e s nnaee e 257
Figure 38-6. Motorola Bus Read Timing (BTS = 1/ MUX = 0) ..ciiuuitiiiiiiiieiiiiiee ettt sinnee e 258
Figure 38-7. Motorola Bus Write Timing (BTS = 1/ MUX = 0) ..coiuuiiiiiiiiiee ittt ettt sibee e ninnee e 258
Figure 38-8. Receive Side Timing, Elastic Store Disabled (T1 MOUE) ......ccocuriieiiiiiieiiiiie e 260
Figure 38-9. Receive Side Timing, Elastic Store Disabled (E1 MOUE) ........ccuuviiiiiiiiiiiiiiiee e 261
Figure 38-10. Receive Side Timing, Elastic Store Enabled (T1 MOUE) ........cuviiiiiiiiiiiiiiiie e 262
Figure 38-11. Receive Side Timing, Elastic Store Enabled (EL MOAE)........coouiiiiiiiiiiiiiiiiiiiieeeee et 263
Figure 38-12. Receive Line INterface TIMING.........uuuiiiiiiaiiiiiiiiii ettt e e e e e s e e e e s anbb e s e e e e e e e e e aanas 264
Figure 38-13. TranSmMit SIA@ TIMING .....uuueeiiieeeiiiiiiiie e e e e s e e e e e e e s e e s reeeeeeesssastaaaeeeeaeassasssateseeeesaaassrnreeeeaeeassans 266
Figure 38-14. Transmit Side Timing, Elastic Store ENabId.............cccuiiiiiiii i 267
Figure 38-15. Transmit Line INterface TIMING.........uuviiiiiiiiiiiiiiii it e e e e e e e e e s e e e e e e s et e e e e e e s s sanbereeaeaeeaeaanns 268

7 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

LIST OF TABLES

Table 5-1. DS21455 Pin DESCHPIION ..viieeiiicitiiieiee e e e e e ettt e e e e e e s st e e e e e e s e sst e e e reeeee s s saaaeereeeeesansaeseeeaeeesaannnsanneeeees 29
Table 5-2. DS21458 PinN DESCIPIION ...ieeeiiiiiiiiie et e e e e e ettt e e e e s st e e e e e e e s ss e e reeeee s s saaaeereeeeesansasseeeaeeesaansnranneeeeees 34
Table 6-1. Register Map SOrted BY AGUIESS .......eiiiiiiiii ittt et e e sab et e e abbn e e e s annneeas 41

Table 10-1.
Table 11-1.
Table 11-2.
Table 11-3.
Table 14-1.
Table 15-1.
Table 15-2.
Table 15-3.
Table 15-4.
Table 17-1.
Table 18-1.
Table 20-1.
Table 24-1.
Table 25-1.
Table 25-2.
Table 25-3.
Table 25-4.
Table 25-5.
Table 25-6.
Table 25-7.
Table 25-8.
Table 28-1.
Table 28-2.
Table 35-1.
Table 35-2.
Table 35-3.
Table 35-4.

LI = 0 O 11 =T - SRR 63
EL SYNC/RESYNC CIIEEITAL .. utteee ittt ettt e ettt e e et et e e e abb e e e ek bt e e e anbb e e e e abeeeeeaas 65
YU (o I =R =1 o] Lo [0 £ £ EERT 68
o Py 4 IO 110 - R PPPEUPT 70
(1O @ o o1 o SRS RP 82
T1 Line Code Violation Counting OPLIONS .........ueiieiiiiiiiiiiiiie ettt a e e e e e e e e e anneeeees 86
E1 Line Code Violation CountiNng OPLIONS ........uuiiiiiiaiiiiiiiieiite ettt e et a e e e e e e e e e e e aeneeeees 86
T1 Path Code Violation Counting ArrangemMENES ........c..uvvierieeeeiiiiiiiiieree e e e s sstrrr e e e e e e e s ssraareeeeeeessnrnaeees 88
T1 Frames Out of Sync Counting ArrangemENTS ........c.uuuririeeeeeiiiiiieier e e e e e s ssrrrrr e e e e e e s s ssaaaeeeeeeesennnrnaeees 89
Time SIot NUMDENNG SCREMES......ueiiiii et e e e e e e e e e e s e e e e e e e e e nnnraees 101
Idle Code Array AAAreSS MEPPING «..ooveeeiiiiiieie ittt e et be et e st e e abb e s anbb e e e s naneeas 108
Elastic Store Delay After INHAlZAtION..........coiiiii e 120
HDLC CONIOIEr REGISIEIS ....eiieiitiiie ittt ettt ettt e e et e st e e e st e e e s anneeeas 142
I 2N o] 1 1 o | RS 164
E1 Mode With Automatic Gain Control Mode Enabled (TLBC.6 = 0) ......ooviiiiiieiiiiiieeiiieeeeiee e 165
E1 Mode With Automatic Gain Control Mode Disabled (TLBC.6 = 1)......ccoiiiiiieiiiiiieiiiiee e 165
T1 Mode With Automatic Gain Control Mode Enabled (TLBC.6 = 0).....ccooiiuiiiiiiiieeiiiiiiieieee e 165
T1 Mode With Automatic Gain Control Mode Disabled (TLBC.6 = 1)......ccccuiiiiiiiieiiiiiiiieieee e 165
Component List (Software-Selected Termination, Metallic Protection)..........cccoooiiiviieiiieeiiiiniiiiieeeen, 173
Component List (Software-Selected Termination, Longitudinal Protection) ............ccccccveeeeeeiiiiiiinnnn. 174
Transformer SPECITICALIONS.........cuuiiiiiie e e e e e e e e s e e e e e e e e ee s an e e e e e e e e e aennnenes 175
Transmit Error INSErtion SEtUP SEQUENCE ........cuuuiie ittt ettt e st e et e e e st e e e s ntbee e e s sreeeessntaeeeeans 195
Error INSEIrtION EXAMPIES ....uuiiiiii ittt e e s e e e e e e e e e et r e e aeeesessnba e e e e aesnnntataeeeaaeaesanns 197
Instruction Codes for IEEE 1149.1 ArChitECIUIE........oiiuiiiiiiiiiiie e 220
ID COUE STITUCIUIE ...ttt e ettt e e e e e ettt e e e e e s et te e e e e e e e aanss s beeeeeaeeeaeaseeeeeeeeesannnbsnaneeeaeeesans 221
DY oS 1 I @ o [P RUUT T OUPPPPPRRRP 221
Boundary SCan CONIIOI BItS .........ueiiiiiiiiiiiiiiii ettt et e e e s 223

8 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

1. DESCRIPTION

The DS21455 and DS21458 are quad monolithic devices featuring independent transceivers that can be
software configured for T1, E1, or J1 operation. Each is composed of a line interface unit (LIU), framer,
HDLC controllers, and a TDM backplane interface, and is controlled via an 8-bit parallel port configured
for Intel or Motorola bus operations. The DS21455%* is a direct replacement for the older DS21Q55 quad
MCM device. The DS21458, which comes in a smaller package (17mm CSBGA) and features an
improved controller interface, is software compatible with the older DS21Q55.

The LIU is composed of a transmit interface, receive interface, and a jitter attenuator. The transmit
interface is responsible for generating the necessary waveshapes for driving the network and providing
the correct source impedance depending on the type of media used. T1 waveform generation includes
DSX-1 line build-outs as well as CSU line build-outs of -7.5dB, -15dB, and -22.5dB. E1 waveform
generation includes G.703 waveshapes for both 75Q coax and 120Q twisted cables. The receive interface
provides network termination and recovers clock and data from the network. The receive sensitivity
adjusts automatically to the incoming signal and can be programmed for 0dB to 43dB or 0dB to 12dB for
E1 applications and 0dB to 15dB or 0dB to 36dB for T1 applications. The jitter attenuator removes phase
jitter from the transmitted or received signal. The crystal-less jitter attenuator requires only a 2.048MHz
MCLK for both E1 and T1 applications (with the option of using a 1.544MHz MCLK in T1 applications)
and can be placed in either transmit or receive data paths. An additional feature of the LIU is a CMI
coder/decoder for interfacing to optical networks.

On the transmit side, clock/data, and frame-sync signals are provided to the framer by the backplane
interface section. The framer inserts the appropriate synchronization framing patterns and alarm
information, calculates and inserts the CRC codes, and provides the B8ZS/HDB3 (zero code suppression)
and AMI line coding. The receive-side framer decodes AMI, B8ZS, and HDB3 line coding, synchronizes
to the data stream, reports alarm information, counts framing/coding/CRC errors, and provides clock/data
and frame-sync signals to the backplane interface section.

Both the transmit and receive path have two HDLC controllers. The HDLC controllers transmit and
receive data via the framer block. The HDLC controllers can be assigned to any time slot, group of time
slots, portion of a time slot, or to FDL (T1) or Sa bits (E1). Each controller has 128-bit FIFOs, thus
reducing the amount of processor overhead required to manage the flow of data. In addition, built-in
support for reducing the processor time required handles SS7 applications.

The backplane interface provides a versatile method of sending and receiving data from the host system.
Elastic stores provide a method for interfacing to asynchronous systems, converting from a T1/El
network to a 2.048MHz, 4.096MHz, 8.192MHz, or N x 64kHz system backplane. The elastic stores also
manage slip conditions (asynchronous interface). An interleave bus option (IBO) is provided to allow up
to eight transceivers (two DS21455s/DS21458s) to share a high-speed backplane.
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The parallel port provides access for control and configuration of all the DS21455/DS21458’s features.
The Extended System Information Bus (ESIB) function allows up to eight transceivers, two DS21455s or
two DS21458s to be accessed via a single read for interrupt status or other user-selectable alarm status
information. Diagnostic capabilities include loopbacks, PRBS pattern generation/detection, and 16-bit
loop-up and loop-down code generation and detection.

* The JTAG function on the DS21455/DS21458 isa single controller for all four transceivers, unlike
the DS21Q55, which hasa JTAG controller-per-transceiver architecture.

1.1 Standards

= ANSL T1.403-1995, T1.231-1993, T1.408

= AT&T: TR54016, TR62411

= [TU: G.703, G.704, G.706, G.736, G.775, G.823, G.932,1.431, O0.151, O.161
= ETSL ETS 300 011, ETS 300 166, ETS 300 233, CTR4, CTR12

= Japanese: JTG.703, JT1.431, JJ-20.11 (CMI coding only)
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2. FEATURE HIGHLIGHTS

2.1 General

DS21455: 27mm, 1.27 pitch BGA, compatible replacement for the DS21Q55
DS21458: 17mm, 1.00 pitch CSBGA

3.3V supply with 5V tolerant inputs and outputs

Evaluation kits

IEEE 1149.1 JTAG-boundary scan

Driver source code available from the factory

2.2 Line Interface

= Requires a single master clock (MCLK) for both E1 and T1 operation. Master clock can be
2.048MHz, 4.096MHz, 8.192MHz, or 16.384MHz. Option to use 1.544MHz, 3.088MHz,
6.276MHz, or 12.552MHz for T1-only operation

Fully software configurable

Short- and long-haul applications

Automatic receive sensitivity adjustments

Ranges include 0dB to -43dB or 0dB to -12dB for E1 applications; 0dB to -36dB or 0dB to -15dB
for T1 applications

Receive level indication in 2.5dB steps from -42.5dB to -2.5dB

Internal receive termination option for 75Q, 100Q2, and 120Q lines

Monitor application gain settings of 20dB, 26dB, and 32dB

(G.703 receive-synchronization signal-mode

Flexible transmit-waveform generation

T1 DSX-1 line build-outs

T1 CSU line build-outs of -7.5dB, -15dB, and -22.5dB

E1 waveforms include G.703 waveshapes for both 75Q coax and 120Q twisted cables
AIS generation independent of loopbacks

Alternating ones and zeros generation

Square-wave output

Open-drain output option

NRZ format option

Transmitter power-down

Transmitter S0mA short-circuit limiter with exceeded indication of current limit
Transmit open-circuit-detected indication

Line interface function can be completely decoupled from the framer/formatter

2.3 Clock Synthesizer

= Qutput frequencies include 2.048MHz, 4.096MHz, 8.192MHz, and 16.384MHz
=  Derived from recovered line clock or master clock
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2.4 Jitter Attenuator

= 32-bit or 128-bit crystal-less jitter attenuator

= Requires only a 2.048MHz master clock for both E1 and T1 operation with the option to use
1.544MHz for T1 operation

= (an be placed in either the receive or transmit path or disabled

= Limit trip indication

2.5 Framer/Formatter

* Fully independent transmit and receive functionality
= Full receive- and transmit-path transparency
= TI framing formats include D4, ESF, J1-D4, J1-ESF and SLC-96
= Japanese J1 support for CRC6 and yellow alarm
= El framing formats include FAS, CAS, and CRC-4
= Detailed alarm- and status-reporting with optional interrupt support
= Large path- and line-error counters for:
— TI1-BPV, CV, CRC6, and framing bit errors
— EI1 -BPV, CV, CRC-4, E-bit, and frame alignment errors
— Timed or manual update modes
= User-defined Idle Code Generation on a per-channel basis in both transmit and receive paths
= Digital milliwatt code generation on the receive path
= ANSIT1.403-1998 support
= (G.965 V5.2 link detect
= RAI-CI detection and generation
= AIS-CI detection and generation
= Ability to monitor one DSO channel in both the transmit and receive paths
= In-band repeating-pattern generators and detectors
— Three independent generators and detectors
— Patterns from 1 bit to 8 bits or 16 bits in length
= RCL, RLOS, RRA, and RAIS alarms interrupt on change of state
= Flexible signaling support
— Software- or hardware-based
— Interrupt generated on change of signaling data
— Receive-signaling freeze on loss of sync, carrier loss, or frame slip
= Hardware pins to indicate carrier loss and signaling freeze
= Automatic RAI generation to ETS 300 011 specifications
= Expanded access to Sa and Si bits
= Option to extend carrier-loss criteria to a Ims period as per ETS 300 233
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2.6 System Interface

Dual two-frame, independent receive and transmit elastic stores

— Independent control and clocking

— Controlled-slip capability with status

— Minimum-delay mode supported

Supports T1 to E1 conversion

Ability to pass the T1 F-bit position through the elastic stores in the 2.048MHz backplane mode
Programmable output clocks for fractional T1, E1, HO, and H12 applications

Interleaving PCM bus operation with rates of 4.096MHz, 8.192MHz, and 16.384MHz
Hardware-signaling capability

— Receive-signaling reinsertion to a backplane, multiframe sync

— Availability of signaling in a separate PCM data stream

— Signaling freezing

Access to the data streams in between the framer/formatter and the elastic stores (DS21455)
User-selectable synthesized clock output

2.7 HDLC Controllers

Two independent HDLC controllers

Fast load and unload features for FIFOs

SS7 support for FISU transmit and receive

Independent 128-byte Rx and Tx buffers with interrupt support
Access FDL, Sa, or single/multiple DSO channels

DSO0 access includes Nx64 or Nx56

Compatible with polled or interrupt-driven environments

Bit Oriented Code (BOC) support

2.8 Test and Diagnostics

Programmable Bit Error Rate Testing (BERT)

Pseudorandom patterns including QRSS

User-defined repetitive patterns

Daly pattern

Error insertion for single bit or continuous

Insertion options include continuous and absolute number with selectable insertion rates
Total-bit and errored-bit counters

Payload Error Insertion

Errors can be inserted over the entire frame or selected channels

F-bit corruption for line testing

Loopbacks (remote, local, analog, and per-channel payload loopback)
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2.9 Extended System Information Bus
= Host can read interrupt and alarm status on up to eight ports (two devices) with a single-bus read

2.10 Control Port

= §8-bit parallel control port

=  Multiplexed or nonmultiplexed buses

= Intel or Motorola formats

= Supports polled or interrupt-driven environments

* Software access to device ID and silicon revision

= Software-reset supported with automatic clear on power-up
» Hardware reset pin

Note: This data sheet assumes a particular nomenclature of the T1 and E1 operating environment. In
each 125us T1 frame, there are 24 8-bit channels plus a framing bit. It is assumed that the framing bit is
sent first followed by channel 1. For T1 and E1 each channel is made up of 8 bits, which are numbered 1
to 8. Bit 1, the MSB, is transmitted first. Bit 8, the LSB, is transmitted last. The term “locked” is used to
refer to two clock signals that are phase- or frequency-locked or derived from a common clock (i.e., a
1.544MHz clock can be locked to a 2.048MHz clock if they share the same 8kHz component).
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3. BLOCK DIAGRAM
Figure 3-1 shows a simplified block diagram highlighting the major components of the DS21458 and
DS21455.

Figure 3-1. DS21458 Block Diagram
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Figure 3-2. DS21455 Block Diagram
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4, DS21455/DS21458 DELTA
This section describes the differences between the DS21455 and DS21458.

4.1 Package

DS21455: 27mm, 256-pin, 1.27 ball pitch, BGA (This package has the same footprint and pinout as the
DS21Q55.)

DS21458: 17mm, 256-pin, 1.00 ball pitch, CSBGA

4.2 Controller Interface
DS21455: The CPU interface has 8 address lines with independent chip selects (4) per transceiver.

DS21458: The CPU interface has 10 address lines with a single chip select. The upper address lines, A8
and A9, act as coded transceiver selects.

4.3 ESIB Function

The ESIB function provides a fast method of determining interrupt and alarm status when multiple ports
(up to 8) are being controlled by a single processor.

DS21455: The three ESIB signals are brought out for each transceiver. The user must externally
configure the ESIB group.

DS21458: The ESIB signals are internally bused and only a single set of signals are brought out to enable
the connection of another DS21458 into an 8-port ESIB.

4.4 Framer/LIU Interim Signals

Access to the clock and bipolar data signals between the framer and LIU function may be used for
specialized applications. An internal MUX connects the framer and LIU if these signals are unused. The
MUX is controlled via the LIUC/TPD pin and LIUC bit in the LBCR register. The unused inputs must be
connected to ground.

DS21455: The user has access to all clock and data signals between the framer and LIU on all
transceivers as shown in Figure 4-1.

DS21458: The user has limited access to clock and data signals between the framer and LIU on all
transceivers as shown in Figure 4-2.
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Figure 4-1. DS21455 Framer/LIU Interim Signals
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Figure 4-2
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5. PIN FUNCTION DESCRIPTION

5.1 Transmit Side Pins

Signal Name: TCLK

Signal Description: Transmit Clock

Signal Type: I nput

A 1.544 MHz or a 2.048MHz primary clock. Used to clock data through the transmit-side formatter.
Signal Name: TSER

Signal Description: Transmit Serial Data

Signal Type: Input

Transmit NRZ serial data. Sampled on the falling edge of TCLK when the transmit-side elastic store is disabled. Sampled on
the falling edge of TSYSCLK when the transmit-side elastic store is enabled.

Signal Name: TCHCLK
Signal Description: Transmit Channel Clock
Signal Type: Output

A 192kHz (T1) or 256kHz (E1) clock that pulses high during the LSB of each channel. Can also be programmed to output a
gated transmit-bit clock for fractional T1/E1 applications. Synchronous with TCLK when the transmit-side elastic store is
disabled. Synchronous with TSYSCLK when the transmit-side elastic store is enabled. Useful for parallel-to-serial conversion
of channel data.

Signal Name: TCHBLK
Signal Description: Transmit Channel Block
Signal Type: Output

A user-programmable output that can be forced high or low during any of the channels. Synchronous with TCLK when the
transmit-side elastic store is disabled. Synchronous with TSYSCLK when the transmit-side elastic store is enabled. Useful for
locating individual channels in drop-and-insert applications, for external per-channel loopback, and for per-channel
conditioning.

Signal Name: TSYSCLK
Signal Description: Transmit System Clock
Signal Type: Input

1.544MHz, 2.048MHz, 4.096MHz, 8.192MHz, or 16.384MHz clock. Only used when the transmit-side elastic-store function
is enabled. Should be tied low in applications that do not use the transmit-side elastic store. See the Interleaved PCM Bus
Operation section for details on 4.096MHz, 8.192MHz, and 16.384MHz operation using the IBO.

Signal Name: TLCLK
Signal Description: Transmit Link Clock
Signal Type: Output

Demand clock for the transmit link data [TLINK] input.
T1 Mode: A 4kHz or 2kHz (ZBTSI) clock.
E1 Mode: A 4kHz to 20kHz clock.

Signal Name: TLINK
Signal Description: Transmit Link Data
Signal Type: I nput

If enabled, this pin will be sampled on the falling edge of TCLK for data insertion into either the FDL stream (ESF) or the Fs-
bit position (D4) or the Z-bit position (ZBTSI) or any combination of the Sa bit positions (E1).
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Signal Name: TSYNC
Signal Description: Transmit Sync
Signal Type: I nput/Output

A pulse at this pin will establish either frame or multiframe boundaries for the transmit side. Can be programmed to output
either a frame or multiframe pulse. If this pin is set to output pulses at frame boundaries, it can also be set via IOCR1.3 to
output double-wide pulses at signaling frames in T1 mode.

Signal Name: TSSYNC
Signal Description: Transmit System Sync
Signal Type: I nput

Only used when the transmit-side elastic store is enabled. A pulse at this pin will establish either frame or multiframe
boundaries for the transmit side. Should be tied low in applications that do not use the transmit-side elastic store.

Signal Name: TG
Signal Description: Transmit Signaling Input
Signal Type: Input

When enabled, this input will sample signaling bits for insertion into outgoing PCM data stream. Sampled on the falling edge
of TCLK when the transmit-side elastic store is disabled. Sampled on the falling edge of TSYSCLK when the transmit-side
elastic store is enabled.

Signal Name: TPOSO
Signal Description: Transmit Positive-Data Output
Signal Type: Output

Updated on the rising edge of TCLKO with the bipolar data out of the transmit-side formatter. Can be programmed to source
NRZ data via the output-data format (IOCR1.0)-control bit. This pin is normally tied to TPOSI.

Signal Name: TNEGO
Signal Description: Transmit Negative-Data Output
Signal Type: Output

Updated on the rising edge of TCLKO with the bipolar data out of the transmit-side formatter. This pin is normally tied to
TNEGIL

Signal Name: TCLKO
Signal Description: Transmit Clock Output
Signal Type: Output

Buffered clock that is used to clock data through the transmit-side formatter (either TCLK or RCLKI). This pin is normally
tied to TCLKI.

Signal Name: TPOSI (DS21455 Only)
Signal Description: Transmit Positive-Data I nput
Signal Type: Input

Sampled on the falling edge of TCLKI for data to be transmitted out onto the T1 line. Can be internally connected to TPOSO
by tying the LIUC/TPD pin high. See the LIUC/TPD pin description for a full explanation of this function. TPOSI and
TNEGI can be tied together in NRZ applications.
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Signal Name: TNEGI (DS21455 Only)
Signal Description: Transmit Negative-Data I nput
Signal Type: Input

Sampled on the falling edge of TCLKI for data to be transmitted out onto the T1 line. Can be internally connected to TNEGO
by tying the LIUC/TPD pin high. See the LIUC/TPD pin description for a full explanation of the LIUC/TPD function. TPOSI
and TNEGI can be tied together in NRZ applications.

Signal Name: TCLKI (DS21455 Only)
Signal Description: Transmit Clock Input
Signal Type: I nput

Line interface transmit clock. Can be internally connected to TCLKO by tying the LIUC/TPD pin high. See the LIUC/TPD pin
description for a full explanation of the LIUC/TPD function.

5.2 Receive Side Pins

Signal Name: RLINK
Signal Description: Receive Link Data
Signal Type: Output

T1 Mode: Updated with either FDL data (ESF) or Fs bits (D4) or Z bits (ZBTSI) one RCLK before the start of a frame.
E1 Mode: Updated with the full E1 data stream on the rising edge of RCLK.

Signal Name: RLCLK
Signal Description: Receive Link Clock
Signal Type: Output

T1 Mode: A 4kHz or 2kHz (ZBTSI) clock for the RLINK output.
E1 Mode: A 4kHz to 20kHz clock.

Signal Name: RCLK

Signal Description: Receive Clock

Signal Type: Output

1.544MHz (T1) or 2.048MHz (E1) clock that is used to clock data through the receive-side framer.
Signal Name: RCHCLK

Signal Description: Receive Channel Clock

Signal Type: Output

A 192kHz (T1) or 256kHz (E1) clock that pulses high during the LSB of each channel can also be programmed to output a
gated receive-bit clock for fractional T1/E1 applications. Synchronous with RCLK when the receive-side elastic store is
disabled. Synchronous with RSYSCLK when the receive-side elastic store is enabled. Useful for parallel-to-serial conversion
of channel data.

Signal Name: RCHBLK
Signal Description: Receive Channel Block
Signal Type: Output

A user-programmable output that can be forced high or low during any of the 24 T1 or 32 E1 channels. Synchronous with
RCLK when the receive-side elastic store is disabled. Synchronous with RSYSCLK when the receive-side elastic store is
enabled. Also useful for locating individual channels in drop-and-insert applications, for external per-channel loopback, and
for per-channel conditioning. See the Channel Blocking Registers section.

Signal Name: RSER
Signal Description: Receive Serial Data
Signal Type: Output

Received NRZ serial data. Updated on rising edges of RCLK when the receive-side elastic store is disabled. Updated on the
rising edges of RSYSCLK when the receive-side elastic store is enabled.
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Signal Name: RSYNC
Signal Description: Receive Sync
Signal Type: I nput/Output

An extracted pulse, one RCLK wide, is output at this pin which identifies either frame (IOCR1.5 = 0) or multiframe
(IOCR1.5 = 1) boundaries. If set to output-frame boundaries then via IOCR1.6, RSYNC can also be set to output double-wide
pulses on signaling frames in T1 mode. If the receive-side elastic store is enabled, then this pin can be enabled to be an input
via IOCR1.4 at which a frame or multiframe boundary pulse is applied.

Signal Name: RFSYNC

Signal Description: Receive Frame Sync

Signal Type: Output

An extracted 8kHz pulse, one RCLK wide, is output at this pin, which identifies frame boundaries.
Signal Name: RMSYNC

Signal Description: Receive M ultiframe Sync

Signal Type: Output

An extracted pulse, one RCLK wide (elastic store disabled) or one RSYSCLK wide (elastic store enabled), is output at this pin,
which identifies multiframe boundaries.

Signal Name: RDATA

Signal Description: Receive Data

Signal Type: Output

Updated on the rising edge of RCLK with the data out of the receive-side framer.
Signal Name: RSYSCLK

Signal Description: Receive System Clock

Signal Type: Input

1.544MHz, 2.048MHz, 4.096MHz, or 8.192MHz clock. Only used when the receive-side elastic-store function is enabled.
Should be tied low in applications that do not use the receive-side elastic store. See the Interleaved PCM Bus Operation
section for details on 4.096MHz and 8.192MHz operation using the IBO.

Signal Name: RSIG
Signal Description: Receive Signaling Output
Signal Type: Output

Outputs signaling bits in a PCM format. Updated on rising edges of RCLK when the receive-side elastic store is disabled.
Updated on the rising edges of RSYSCLK when the receive-side elastic store is enabled.

Signal Name: RLOS/LOTC
Signal Description: Receive L oss of Sync/Loss of Transmit Clock
Signal Type: Output

A dual-function output that is controlled by the CCR1.0 control bit. This pin can be programmed to either toggle high when the
synchronizer is searching for the frame and multiframe or to toggle high if the TCLK pin has not been toggled for Sus.

Signal Name: RSIGF
Signal Description: Receive Signaling Freeze
Signal Type: Output

Set high when the signaling data is frozen via either automatic or manual intervention. Used to alert downstream equipment of
the condition.
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Signal Name: BPCLK

Signal Description: Backplane Clock

Signal Type: Output

A user-selectable synthesized clock output that is referenced to the clock that is output at the RCLK pin.

Signal Name: RPOSO

Signal Description: Receive Positive-Data Output

Signal Type: Output

Updated on the rising edge of RCLKO with bipolar data out of the line interface. This pin is normally tied to RPOSI.
Signal Name: RNEGO

Signal Description: Receive Negative-Data Output

Signal Type: Output

Updated on the rising edge of RCLKO with the bipolar data out of the line interface. This pin is normally tied to RNEGI.
Signal Name: RCLKO

Signal Description: Receive Clock Output

Signal Type: Output

Buffered recovered clock from the network. This pin is normally tied to RCLKI.

Signal Name: RPOSI (DS21455 Only)

Signal Description: Receive Positive Data I nput

Signal Type: I nput

Sampled on the falling edge of RCLKI for data to be clocked through the receive-side framer. RPOSI and RNEGI can be tied
together for a NRZ interface. Can be internally connected to RPOSO by tying the LIUC/TPD pin high. See the LIUC/TPD pin
description for a full explanation of the LIUC/TPD function.

Signal Name: RNEGI (DS21455 Only)
Signal Description: Receive Negative Data I nput
Signal Type: I nput

Sampled on the falling edge of RCLKI for data to be clocked through the receive-side framer. RPOSI and RNEGI can be tied
together for a NRZ interface. Can be internally connected to RNEGO by tying the LIUC/TPD pin high. See the LIUC/TPD pin
description for a full explanation of the LIUC/TPD function.

Signal Name: RCLKI (DS21455 Only)
Signal Description: Receive Clock Input
Signal Type: I nput

Clock used to clock data through the receive-side framer. This pin is normally tied to RCLKO. Can be internally connected to
RCLKO by tying the LIUC/TPD pin high. See the LIUC/TPD pin description for a full explanation of the LIUC/TPD function.

5.3 Parallel Control Port Pins

Signal Name: INT

Signal Description: Interrupt

Signal Type: Output

Flags host controller during events, alarms, and conditions defined in the status registers. Active-low open-drain output.
Signal Name: TSTRST

Signal Description: Tri-State Control and Device Reset

Signal Type: Input

A dual-function pin. A zero-to-one transition issues a hardware reset to the DS21455/DS21458 register set. A reset clears all
configuration registers. Configuration register contents are set to zero. Leaving TSTRST high will tri-state all output and I/O
pins (including the parallel control port). Set low for normal operation. Useful in board-level testing.
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Signal Name: MUX

Signal Description: Bus Operation

Signal Type: Input

Set low to select nonmultiplexed bus operation. Set high to select multiplexed bus operation.
Signal Name: ADOto AD7

Signal Description: Data Bus[DOto D7] or Address/Data Bus

Signal Type: I nput/Output

In nonmultiplexed bus operation (MUX = 0), it serves as the data bus. In multiplexed bus operation (MUX = 1), it serves as an
8-bit, multiplexed address/data bus.

Signal Name: AOto A6
Signal Description: Address Bus
Signal Type: I nput

In nonmultiplexed bus operation (MUX = 0), it serves as the address bus. In multiplexed bus operation (MUX = 1), these pins
are not used and should be tied low.

Signal Name: A8 and A9 (DS21458 Only)

Signal Description: Address Bus

Signal Type: I nput

Upper address pins for nonmultiplexed (MUX = 0), and multiplexed (MUX = 1) bus operation.
Signal Name: BTS

Signal Description: Bus Type Select

Signal Type: I nput

Strap high to select Motorola bus timing; strap low to select Intel bus timing. This pin controls the function of the RD (DS),
ALE (AS), and WR (R/W) pins. If BTS = 1, then these pins assume the function listed in parentheses ().

Signal Name: RD (DS)

Signal Description: Read Input-Data Strobe

Signal Type: Input

RD and DS are active-low signals. DS active HIGH when MUX = 0. See the bus timing diagrams.
Signal Name: CST (DS21455 Only)

Signal Description: Chip Select for Transceiver 1

Signal Type: Input

Must be low to read or write to Transceiver 1 of the device. CST is an active-low signal.
Signal Name: CS2 (DS21455 Only)

Signal Description: Chip Select for Transceiver 2

Signal Type: Input

Must be low to read or write to Transceiver 2 of the device. CS2 is an active-low signal.
Signal Name: CS3 (DS21455 Only)

Signal Description: Chip Select for Transceiver 3

Signal Type: I nput

Must be low to read or write to Transceiver 3 of the device. CS3 is an active-low signal.
Signal Name: CS4 (DS21455 Only)

Signal Description: Chip Select for Transceiver 4

Signal Type: Input

Must be low to read or write to Transceiver 4 of the device. CS4 is an active-low signal.
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Signal Name: CS (DS21458 Only)

Signal Description: Chip Select

Signal Type: Input

Must be low to read or write to the device. CS is an active-low signal.

Signal Name: ALE (AS)/A7

Signal Description: Address Latch Enable (Address Strobe) or A7
Signal Type: Input

In nonmultiplexed bus operation (MUX = 0), it serves as the upper address bit. In multiplexed bus operation (MUX = 1), it
serves to demultiplex the bus on a positive-going edge.

Signal Name: WR (R/W)
Signal Description: Write Input (Read/Write)
Signal Type: I nput

WR is an active-low signal.

5.4 Extended System Information Bus

Signal Name: ESIBSO
Signal Description: Extended System Information Bus Select O
Signal Type: I nput/Output

Used to group two DS21455/DS21458s into a bus-sharing mode for alarm and status reporting. See the Extended System
Information Bus (ESIB) section for more details.

Signal Name: ESIBS1
Signal Description: Extended System Information Bus Select 1
Signal Type: I nput/Output

Used to group two DS21455/DS21458s into a bus-sharing mode for alarm and status reporting. See the Extended System
Information Bus (ES B) section for more details.

Signal Name: ESIBRD
Signal Description: Extended System Information Bus Read
Signal Type: I nput/Output

Used to group two DS21455/DS21458s into a bus-sharing mode for alarm and status reporting. See the Extended System
Information Bus (ESIB) section for more details.

5.5 JTAG Test Access Port Pins

Signal Name: JTRST
Signal Description: |EEE 1149.1 Test Reset
Signal Type: I nput

JTRST is used to asynchronously reset the test access port controller. After power-up, JTRST must be toggled from low to
high. This action will set the device into the JTAG DEVICE ID mode. Normal device operation is restored by pulling JTRST
low. JTRST is pulled HIGH internally via a 10kQ resistor operation.

Signal Name: JTMS
Signal Description: |EEE 1149.1 Test Mode Select
Signal Type: I nput

This pin is sampled on the rising edge of JTCLK and is used to place the test-access port into the various defined IEEE 1149.1
states. This pin has a 10kQ pullup resistor.
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Signal Name: JTCLK

Signal Description: |EEE 1149.1 Test Clock Signal

Signal Type: Input

This signal is used to shift data into JTDI on the rising edge and out of JTDO on the falling edge.
Signal Name: JTDI

Signal Description: |EEE 1149.1 Test Data I nput

Signal Type: Input

Test instructions and data are clocked into this pin on the rising edge of JTCLK. This pin has a 10kQ pullup resistor.
Signal Name: JTDO

Signal Description: |EEE 1149.1 Test Data Output

Signal Type: Output

Test instructions and data are clocked out of this pin on the falling edge of JTCLK. If not used, this pin should be left
unconnected.

5.6 Line Interface Pins

Signal Name: MCLK1
Signal Description: Master Clock Input for Transceivers1and 2
Signal Type: Input

A (50ppm) clock source. This clock is used internally for both clock/data recovery and for the jitter attenuator for both T1 and
E1 modes. The clock rate can be 16.384MHz, 8.192MHz, 4.096MHz, or 2.048MHz. When using the DS21455/DS21458 in
T1-only operation a 1.544MHz (50ppm) clock source can be used. MCLK1 and MCLK2 can be driven from a common clock.

Signal Name: MCLK?2
Signal Description: Master Clock Input for Transceivers3and 4
Signal Type: Input

A (50ppm) clock source. This clock is used internally for both clock/data recovery and for the jitter attenuator for both T1 and
E1 modes. The clock rate can be 16.384MHz, 8.192MHz, 4.096MHz, or 2.048MHz. When using the DS21455/DS21458 in
T1-only operation a 1.544MHz (50ppm) clock source can be used. MCLK1 and MCLK2 can be driven from a common clock.

Signal Name: LIUC/TPD (DS21455), TPD (DS21458)
Signal Description: Line Interface Unit Connect/Transmit Power-Down
Signal Type: Input

This is a dual function pin depending on the state of the LTS bit in the LBCR register (LBCR.7).

LTS=0: In this mode the LIUC/TPD pin, along with the LIUC bit of the LBCR register controls the connection between the
framer and the LIU. Thisfunction isonly available on the DS21455. See the LIUC bit description in Section 14 and
Table 14-1.

LTS=1: In this mode the LIUC/TPD pin along with the TPD bit in the LIC1 register (LIC1.0) controls the state of the
Transmit Power-Down function. See the TPD bit description in Section 25 and Table 25-1.

Signal Name: RTIP and RRING

Signal Description: Receive Tip and Ring

Signal Type: Input

Analog inputs for clock recovery circuitry. These pins connect via a 1:1 transformer to the network. See Section 25 for details.
Signal Name: TTIP and TRING

Signal Description: Transmit Tip and Ring

Signal Type: Output

Analog line-driver outputs. These pins connect via a 1:2 step-up transformer to the network. See Section 25 for details.
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5.7 Supply Pins

Signal Name: DVDD

Signal Description: Digital Positive Supply

Signal Type: Supply

3.3V £5%. Should be tied to the RVDD and TVDD pins.
Signal Name: RVDD

Signal Description: Receive Analog Positive Supply
Signal Type: Supply

3.3V +5%. Should be tied to the DVDD and TVDD pins.
Signal Name: TVDD

Signal Description: Transmit Analog Positive Supply
Signal Type: Supply

3.3V £5% Should be tied to the RVDD and DVDD pins.
Signal Name: DVSS

Signal Description: Digital Signal Ground

Signal Type: Supply

Should be tied to the RVSS and TVSS pins.

Signal Name: RVSS

Signal Description: Receive Analog Signal Ground
Signal Type: Supply

0.0V. Should be tied to DVSS and TVSS.

Signal Name: TVSS

Signal Description: Transmit Analog Signal Ground
Signal Type: Supply

0.0V. Should be tied to DVSS and RVSS.
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5.8 Pin Descriptions

Table 5-1. DS21455 Pin Description

PIN NAME TYPE FUNCTION
U3 A0 1 Address Bus Bit 0 (Lsb)

L17 Al 1 Address Bus Bit 1

V2 A2 1 Address Bus Bit 2

T4 A3 1 Address Bus Bit 3

V8 A4 1 Address Bus Bit 4

H4 A5 I Address Bus Bit 5

U8 A6 1 Address Bus Bit 6

P4 A7/ALE (AS) 1 Address Bus Bit 7 (Msb)/Address Latch Enable
M1 BPCLK1 (0] Backplane Clock, Transceiver 1
HI17 BPCLK?2 0 Backplane Clock, Transceiver 2

F4 BPCLK3 (6] Backplane Clock, Transceiver 3
V13 BPCLK4 0 Backplane Clock, Transceiver 4

P2 BTS 1 Bus Type Select (0 = Intel/1 = Motorola)
P3 CS1 1 Active-Low Chip Select for Transceiver 1
Al4 CS2 1 Active-Low Chip Select for Transceiver 2
B5 CS3 1 Active-Low Chip Select for Transceiver 3
K17 CS4 I Active-Low Chip Select for Transceiver 4
Ull D0/ADO 1/0 Data Bus Bit 0/Address/Data Bus Bit 0 (Lsb)
J19 D1/ADI1 1/0 Data Bus Bit 1/Address/Data Bus Bit 1
W15 D2/AD2 1/0 Data Bus Bit 2/Address/Data Bus Bit 2
U7 D3/AD3 1/0 Data Bus Bit 3/Address/Data Bus Bit 3
U9 D4/AD4 1/0 Data Bus Bit 4/Address/Data Bus Bit 4
U5 D5/ADS 1/0 Data Bus Bit 5/Address/Data Bus Bit 5
V4 D6/AD6 1/0 Data Bus Bit 6/Address/Data Bus Bit 6
U4 D7/AD7 1/0 Data Bus Bit 7/Address/Data Bus Bit 7 (Msb)

J3 DVDD — Digital Positive Supply

N4 DVDD — Digital Positive Supply

U2 DVDD — Digital Positive Supply

V5 DVDD — Digital Positive Supply

B12 DVDD — Digital Positive Supply

C12 DVDD — Digital Positive Supply

Cl6 DVDD — Digital Positive Supply

D18 DVDD — Digital Positive Supply

A9 DVDD — Digital Positive Supply

B3 DVDD — Digital Positive Supply

B6 DVDD — Digital Positive Supply

C4 DVDD — Digital Positive Supply

G20 DVDD — Digital Positive Supply
M17 DVDD — Digital Positive Supply
M20 DVDD — Digital Positive Supply

P18 DVDD — Digital Positive Supply

H3 DVSS — Digital Signal Ground

U6 DVSS — Digital Signal Ground

W8 DVSS — Digital Signal Ground

Al7 DVSS — Digital Signal Ground

A20 DVSS — Digital Signal Ground

B11 DVSS — Digital Signal Ground

AS DVSS — Digital Signal Ground
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PIN NAME TYPE FUNCTION
B7 DVSS — Digital Signal Ground
B9 DVSS — Digital Signal Ground
H20 DVSS — Digital Signal Ground
L20 DVSS — Digital Signal Ground
N17 DVSS — Digital Signal Ground
J4 ESIBRD1 1/0 Extended System Information Bus Read for Transceiver 1
Cl13 ESIBRD2 1/0 Extended System Information Bus Read for Transceiver 2
C3 ESIBRD3 1/0 Extended System Information Bus Read for Transceiver 3
Ul13 ESIBRD4 1/0 Extended System Information Bus Read for Transceiver 4
W6 ESIBSO 1 1/0 Extended System Information Bus 0 for Transceiver 1
F18 ESIBSO 2 1/0 Extended System Information Bus 0 for Transceiver 2
D7 ESIBSO 3 1/0 Extended System Information Bus 0 for Transceiver 3
T20 ESIBSO 4 1/0 Extended System Information Bus 0 for Transceiver 4
V9 ESIBSI1 1 1/O Extended System Information Bus | for Transceiver 1
B17 ESIBSI 2 1/O Extended System Information Bus | for Transceiver 2
A6 ESIBSI 3 1/O Extended System Information Bus 1 for Transceiver 3
J20 ESIBS1 4 1/0 Extended System Information Bus 1 for Transceiver 4
Ul INT (0] Active-Low Interrupt for All Four Transceivers
Y15 JTCLK 1 JTAG Clock
N1 JTDI I JTAG Data Input
V19 JTDO O JTAG Data Output
W13 JTMS 1 JTAG Test Mode Select
V18 JTRST I Jtag Reset
K2 LIUC/TPD 1 Line Interface Connect for All Four Transceivers or Transmit Power-Down Enable
Tl MCLK1 1 Master Clock for Transceiver 1 and Transceiver 3
W20 MCLK2 1 Master Clock for Transceiver 2 and Transceiver 4
U10 MUX 1 Mux Bus Select
M2 RCHBLK 1 0 Receive Channel Block for Transceiver 1
G17 RCHBLK2 (0] Receive Channel Block for Transceiver 2
G4 RCHBLK3 O Receive Channel Block for Transceiver 3
Y12 RCHBLK4 (0] Receive Channel Block for Transceiver 4
J1 RCHCLK1 O Receive Channel Clock for Transceiver |
D14 RCHCLK2 O Receive Channel Clock for Transceiver 2
F3 RCHCLK3 O Receive Channel Clock for Transceiver 3
Ul4 RCHCLK4 O Receive Channel Clock for Transceiver 4
N3 RCLK1 (0] Receive Clock Output from the Framer on Transceiver 1
B13 RCLK2 0 Receive Clock Output from the Framer on Transceiver 2
E3 RCLK3 0 Receive Clock Output from the Framer on Transceiver 3
MI18 RCLK4 0 Receive Clock Output from the Framer on Transceiver 4
M4 RCLKI1 I Receive Clock Input for the LIU on Transceiver 1
Al5 RCLKI2 I Receive Clock Input for the LIU on Transceiver 2
A4 RCLKI3 1 Receive Clock Input for the LIU on Transceiver 3
R17 RCLKI4 1 Receive Clock Input for the LIU on Transceiver 4
M3 RCLKO1 0 Receive Clock Output from the LIU on Transceiver |
Cl4 RCLKO2 O Receive Clock Output from the LIU on Transceiver 2
B4 RCLKO3 0 Receive Clock Output from the LIU on Transceiver 3
T17 RCLKO4 0] Receive Clock Output from the LIU On Transceiver 4
N2 RD (DS) I Active-Low Read Input (Data Strobe)
K4 RFSYNCI1 O Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 1
D17 RFSYNC2 O Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 2
A2 RFSYNC3 O Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 3
V14 RFSYNC4 O Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 4
F1 RLCLK1 O Receive Link Clock for Transceiver 1
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PIN NAME Y PE FUNCTION
Al2 RLCLK?2 O Receive Link Clock for Transceiver 2
D3 RLCLK3 O Receive Link Clock for Transceiver 3
K18 RLCLK4 O Receive Link Clock for Transceiver 4
G2 RLINK1 O Receive Link Data for Transceiver 1
Al3 RLINK?2 O Receive Link Data for Transceiver 2
A3 RLINK3 O Receive Link Data for Transceiver 3
Ul12 RLINK4 0 Receive Link Data for Transceiver 4
H2 RLOS/LOTCI1 (0] Receive Loss of Sync/Loss of Transmit Clock for Transceiver 1
E17 | RLOS/LOTC2 0 Receive Loss of Sync/Loss of Transmit Clock for Transceiver 2
El RLOS/LOTC3 0 Receive Loss of Sync/Loss of Transmit Clock for Transceiver 3
Vi1 RLOS/LOTC4 (0] Receive Loss of Sync/Loss of Transmit Clock For Transceiver4
L1 RMSYNCI O Receive Multiframe Sync for Transceiver 1
D16 RMSYNC2 O Receive Multiframe Sync for Transceiver 2
F2 RMSYNC3 O Receive Multiframe Sync for Transceiver 3
W16 RMSYNC4 O Receive Multiframe Sync for Transceiver 4
R3 RNEGI1 1 Receive Negative Data for the Framer on Transceiver 1
D13 RNEGI2 1 Receive Negative Data for the Framer on Transceiver 2
Al RNEGI3 1 Receive Negative Data for the Framer on Transceiver 3
P17 RNEGI4 1 Receive Negative Data for the Framer on Transceiver 4
L3 RNEGO1 0 Receive Negative Data from the LIU on Transceiver 1
B15 RNEGO2 0 Receive Negative Data from the LIU on Transceiver 2
C2 RNEGO3 0 Receive Negative Data from the LIU on Transceiver 3
Ul7 RNEGO4 O Receive Negative Data from the LIU on Transceiver 4
R4 RPOSII 1 Receive Positive Data for the Framer on Transceiver 1
B14 RPOSI2 1 Receive Positive Data for the Framer on Transceiver 2
B2 RPOSI3 1 Receive Positive Data for the Framer on Transceiver 3
V15 RPOSI4 1 Receive Positive Data for the Framer on Transceiver 4
L4 RPOSO1 O Receive Positive Data from the LIU on Transceiver 1
Al6 RPOSO2 O Receive Positive Data from the LIU on Transceiver 2
Bl RPOSO3 O Receive Positive Data from the LIU on Transceiver 3
Ul5 RPOSO4 O Receive Positive Data from the LIU on Transceiver 4
Y11 RRINGI 1 Receive Analog Ring Input for Transceiver 1
Y14 RRING2 I Receive Analog Ring Input For Transceiver 2
Y17 RRING3 1 Receive Analog Ring Input For Transceiver 3
Y20 RRING4 I Receive Analog Ring Input For Transceiver 4
J2 RSER1 (0] Receive Serial Data for Transceiver |
D15 RSER2 O Receive Serial Data for Transceiver 2
E2 RSER3 (0] Receive Serial Data for Transceiver 3
W17 RSER4 O Receive Serial Data for Transceiver 4
L2 RSIGI O Receive Signaling Output for Transceiver 1
B16 RSIG2 O Receive Signaling Output for Transceiver 2
Cl RSIG3 O Receive Signaling Output for Transceiver 3
Y18 RSIG4 O Receive Signaling Output for Transceiver 4
K1 RSIGF1 O Receive Signaling Freeze Output for Transceiver 1
CI15 RSIGF2 (0] Receive Signaling Freeze Output for Transceiver 2
D2 RSIGF3 0 Receive Signaling Freeze Output for Transceiver 3
V16 RSIGF4 (0] Receive Signaling Freeze Output for Transceiver 4
Gl RSYNCI1 1/0 Receive Sync for Transceiver |
D12 RSYNC2 1/0 Receive Sync for Transceiver 2
Dl RSYNC3 1/0 Receive Sync for Transceiver 3
V12 RSYNC4 1/0 Receive Sync for Transceiver 4
Hl RSYSCLK1 1 Receive System Clock for Transceiver |
F17 RSYSCLK2 1 Receive System Clock for Transceiver 2
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PIN NAME TYPE FUNCTION
G3 RSYSCLK3 1 Receive System Clock for Transceiver 3
W14 RSYSCLK4 1 Receive System Clock for Transceiver 4
Y10 RTIP1 1 Receive Analog Tip Input for Transceiver 1
Y13 RTIP2 1 Receive Analog Tip Input for Transceiver 2
Y16 RTIP3 1 Receive Analog Tip Input for Transceiver 3
Y19 RTIP4 1 Receive Analog Tip Input for Transceiver 4
P1 RVDD — Receive Analog Positive Supply
J17 RVDD — Receive Analog Positive Supply
E4 RVDD — Receive Analog Positive Supply
W18 RVDD — Receive Analog Positive Supply
R2 RVSS — Receive Analog Signal Ground
T2 RVSS — Receive Analog Signal Ground
HI19 RVSS — Receive Analog Signal Ground
J18 RVSS — Receive Analog Signal Ground
D4 RVSS — Receive Analog Signal Ground
D5 RVSS — Receive Analog Signal Ground
V20 RVSS — Receive Analog Signal Ground
W19 RVSS — Receive Analog Signal Ground
Wil TCHBLK1 O Transmit Channel Block for Transceiver 1
F20 TCHBLK2 O Transmit Channel Block for Transceiver 2
Cll1 TCHBLK3 O Transmit Channel Block for Transceiver 3
U20 TCHBLK4 (0] Transmit Channel Block for Transceiver 4
V10 TCHCLK1 O Transmit Channel Clock for Transceiver 1
Al8 TCHCLK2 O Transmit Channel Clock for Transceiver 2
BS TCHCLK3 O Transmit Channel Clock for Transceiver 3
L18 TCHCLK4 O Transmit Channel Clock for Transceiver 4
Y9 TCLK1 1 Transmit Clock for Transceiver 1
B19 TCLK2 1 Transmit Clock for Transceiver 2
B10 TCLK3 1 Transmit Clock for Transceiver 3
M19 TCLK4 1 Transmit Clock for Transceiver 4
Vo6 TCLKI1 1 Transmit Clock Input for the LIU on Transceiver 1
D19 TCLKI2 1 Transmit Clock Input for the LIU on Transceiver 2
C8 TCLKI3 1 Transmit Clock Input for the LIU on Transceiver 3
P20 TCLKI4 1 Transmit Clock Input for the LIU on Transceiver 4
W7 TCLKO1 O Transmit Clock Output from the Framer on Transceiver 1
E18 TCLKO2 O Transmit Clock Output from the Framer on Transceiver 2
A7 TCLKO3 (0] Transmit Clock Output from the Framer on Transceiver 3
P19 TCLKO4 O Transmit Clock Output from the Framer on Transceiver 4
V3 TLCLK1 O Transmit Link Clock for Transceiver 1
E20 TLCLK?2 0 Transmit Link Clock for Transceiver 2
D6 TLCLK3 O Transmit Link Clock for Transceiver 3
T18 TLCLK4 0] Transmit Link Clock for Transceiver 4
W35 TLINK1 1 Transmit Link Data for Transceiver 1
E19 TLINK2 I Transmit Link Data for Transceiver 2
C6 TLINK3 I Transmit Link Data for Transceiver 3
T19 TLINK4 I Transmit Link Data for Transceiver 4
R1 TNEGII1 1 Transmit Negative-Data Input for the LIU on Transceiver 1
F19 TNEGI2 I Transmit Negative-Data Input for the LIU on Transceiver 2
D8 TNEGI3 1 Transmit Negative-Data Input for the LIU on Transceiver 3
R20 TNEGI4 1 Transmit Negative-Data Input for the LIU on Transceiver 4
T3 TNEGOI O Transmit Negative-Data Output from Framer on Transceiver |
B20 TNEGO?2 O Transmit Negative-Data Output from Framer on Transceiver 2
D9 TNEGO3 O Transmit Negative-Data Output from Framer on Transceiver 3
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PIN NAME YPE FUNCTION
N20 TNEGO4 O Transmit Negative-Data Output from Framer on Transceiver 4
W3 TPOSI1 1 Transmit Positive-Data Input for the LIU on Transceiver 1
C20 TPOSI2 1 Transmit Positive-Data Input for the LIU on Transceiver 2
A8 TPOSI3 1 Transmit Positive-Data Input for the LIU on Transceiver 3
R19 TPOSI4 1 Transmit Positive-Data Input for the LIU on Transceiver 4
\2 TPOSO1 O Transmit Positive-Data Output from Framer on Transceiver |
C19 TPOSO2 O Transmit Positive-Data Output from Framer on Transceiver 2
C9 TPOSO3 O Transmit Positive-Data Output from Framer on Transceiver 3
N19 TPOSO4 O Transmit Positive-Data Output from Framer on Transceiver 4
Y2 TRING1 0 Transmit Analog Ring Output for Transceiver 1
Y4 TRING2 O Transmit Analog Ring Output for Transceiver 2
Y6 TRING3 O Transmit Analog Ring Output for Transceiver 3
Y8 TRING4 O Transmit Analog Ring Output for Transceiver 4
W9 TSERI I Transmit Serial Data for Transceiver 1
Cl17 TSER2 I Transmit Serial Data for Transceiver 2
C10 TSER3 I Transmit Serial Data for Transceiver 3
K20 TSER4 1 Transmit Serial Data for Transceiver 4
W10 TSIG1 1 Transmit Signaling Input for Transceiver 1
C18 TSIG2 1 Transmit Signaling Input for Transceiver 2
A10 TSIG3 I Transmit Signaling Input for Transceiver 3
L19 TSIG4 I Transmit Signaling Input for Transceiver 4
W12 TSSYNCI1 1 Transmit System Sync for Transceiver 1
B18 TSSYNC2 1 Transmit System Sync for Transceiver 2
D10 TSSYNC3 1 Transmit System Sync for Transceiver 3
K19 TSSYNC4 1 Transmit System Sync for Transceiver 4
Ul6 TSTRST I Test/Reset
Vi TSYNCI1 1/O Transmit Sync for Transceiver 1
D20 TSYNC2 1/O Transmit Sync for Transceiver 2
C7 TSYNC3 1/0 Transmit Sync for Transceiver 3
R18 TSYNC4 1/0 Transmit Sync for Transceiver 4
W1l TSYSCLK1 1 Transmit System Clock for Transceiver 1
A19 TSYSCLK2 1 Transmit System Clock for Transceiver 2
All TSYSCLK3 1 Transmit System Clock for Transceiver 3
N18 TSYSCLK4 1 Transmit System Clock for Transceiver 4
Y1 TTIP1 (0] Transmit Analog Tip Output for Transceiver 1
Y3 TTIP2 O Transmit Analog Tip Output for Transceiver 2
Y5 TTIP3 O Transmit Analog Tip Output for Transceiver 3
Y7 TTIP4 O Transmit Analog Tip Output for Transceiver 4
W2 TVDD — Transmit Analog Positive Supply
G19 TVDD — Transmit Analog Positive Supply
D11 TVDD — Transmit Analog Positive Supply
U19 TVDD — Transmit Analog Positive Supply
W4 TVSS — Transmit Analog Signal Ground
G18 TVSS — Transmit Analog Signal Ground
C5 TVSS — Transmit Analog Signal Ground
Ul8 TVSS — Transmit Analog Signal Ground
K3 WR (R/W) I Active-Low Write Input (Read/Write)
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Table 5-2. DS21458 Pin Description

PIN NAME TYPE FUNCTION
H2 A0 1 Address Bus Bit 0 (Lsb)

E10 Al 1 Address Bus Bit 1

H3 A2 I Address Bus Bit 2

G4 A3 1 Address Bus Bit 3

N7 A4 1 Address Bus Bit 4

B9 A5 I Address Bus Bit 5

T7 A6 1 Address Bus Bit 6

G2 A7/ALE (AS) 1 Address Bus Bit 7 (Msb)/Address Latch Enable
Ho6 A8 1 Address Bus Bit 8

J11 A9 1 Address Bus Bit 9

J5 BPCLK1 0 Backplane Clock, Transceiver 1

HI13 BPCLK?2 0 Backplane Clock, Transceiver 2

E8 BPCLK3 0 Backplane Clock, Transceiver 3

N9 BPCLK4 0 Backplane Clock, Transceiver 4

B10 BTS 1 Bus Type Select (0 = Intel/1 = Motorola)
M8 CS I Active-Low Chip Select

P8 DO0/ADO 1/0 Data Bus Bit 0/Address/Data Bus Bit 0 (Lsb)
D10 D1/ADI1 1/O0 Data Bus Bit 1/ Address/Data Bus Bit 1
N8 D2/AD2 1/0 Data Bus Bit 2/Address/Data Bus Bit 2
P7 D3/AD3 1/0 Data Bus Bit 3/Address/Data Bus Bit 3
M7 D4/AD4 1/0 Data Bus Bit 4/Address/Data Bus Bit 4
R7 D5/AD5 1/0 Data Bus Bit 5/Address/Data Bus Bit 5
Gl D6/AD6 1/0 Data Bus Bit 6/Address/Data Bus Bit 6
G3 D7/AD7 1/0 Data Bus Bit 7/Address/Data Bus Bit 7 (Msb)
P4 DVDD — Digital Positive Supply

P5 DVDD — Digital Positive Supply

P6 DVDD — Digital Positive Supply

Cl1 DVDD — Digital Positive Supply

C12 DVDD — Digital Positive Supply

Cl13 DVDD — Digital Positive Supply

D3 DVDD — Digital Positive Supply

E3 DVDD — Digital Positive Supply

F3 DVDD — Digital Positive Supply

L14 DVDD — Digital Positive Supply
M14 DVDD — Digital Positive Supply
N14 DVDD — Digital Positive Supply

N4 DVSS — Digital Signal Ground

N5 DVSS — Digital Signal Ground

N6 DVSS — Digital Signal Ground
D11 DVSS — Digital Signal Ground
D12 DVSS — Digital Signal Ground
D13 DVSS — Digital Signal Ground

D4 DVSS — Digital Signal Ground

E4 DVSS — Digital Signal Ground

F4 DVSS — Digital Signal Ground

L13 DVSS — Digital Signal Ground
M13 DVSS — Digital Signal Ground
N13 DVSS — Digital Signal Ground

HS8 ESIBRD 1/0 Extended System Information Bus Read

J8 ESIBS0 1/0 Extended System Information Bus 0
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PIN NAME TYPE FUNCTION
J9 ESIBS1 1/0 Extended System Information Bus 1
HS5 INT 0 Active-Low Interrupt for All Four Transceivers
K16 JTCLK 1 JTAG Clock
C10 JTDI 1 JTAG Data Input
K13 JTDO O JTAG Data Output
J15 JTMS 1 JTAG Test Mode Select
K14 JTRST I JTAG Reset
D9 TPD 1 Transmit Power-Down Enable
H4 MCLK1 1 Master Clock for Transceiver 1 and Transceiver 3
J12 MCLK?2 1 Master Clock for Transceiver 2 and Transceiver 4
RS MUX 1 Mux Bus Select
E9 Unused 1 Connect to VSS for Proper Operation
K9 N.C. — No Connection
P3 N.C. — No Connection
K3 RCHBLK 1 0 Receive Channel Block for Transceiver |
G10 RCHBLK?2 0 Receive Channel Block for Transceiver 2
C7 RCHBLK3 0 Receive Channel Block for Transceiver 3
R11 RCHBLK4 0 Receive Channel Block for Transceiver 4
L2 RCHCLK 1 0 Receive Channel Clock for Transceiver |
Gl1 RCHCLK?2 O Receive Channel Clock for Transceiver 2
D7 RCHCLK3 0] Receive Channel Clock for Transceiver 3
M9 RCHCLK4 0] Receive Channel Clock for Transceiver 4
K8 RCLK1 0 Receive Clock Output from the Framer on Transceiver 1
F10 RCLK?2 0 Receive Clock Output from the Framer on Transceiver 2
G5 RCLK3 0 Receive Clock Output from the Framer on Transceiver 3
K12 RCLK4 8] Receive Clock Output from the Framer on Transceiver 4
H9 Unused 1 Connect to VSS for Proper Operation
R1 RCLKOI 0] Receive Clock Output from the LIU on Transceiver 1
Cl4 RCLKO?2 0 Receive Clock Output from the LIU on Transceiver 2
A2 RCLKO3 0 Receive Clock Output from the LIU on Transceiver 3
P14 RCLKO4 0 Receive Clock Output from the LIU on Transceiver 4
A10 RD (DS) I Active-Low Read Input (Data Strobe)
K4 RFSYNCI1 0 Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 1
Gl14 RFSYNC2 0 Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 2
C6 RFSYNC3 0 Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 3
P11 RFSYNC4 0] Receive Frame Sync (Before the Receive Elastic Store) for Transceiver 4
M2 RLCLK1 0 Receive Link Clock for Transceiver 1
F15 RLCLK2 0 Receive Link Clock for Transceiver 2
B6 RLCLK3 0 Receive Link Clock for Transceiver 3
R12 RLCLK4 0 Receive Link Clock for Transceiver 4
P2 RLINK 1 O Receive Link Data for Transceiver |
C15 RLINK2 0] Receive Link Data for Transceiver 2
C3 RLINK3 0] Receive Link Data for Transceiver 3
T15 RLINK4 0] Receive Link Data for Transceiver 4
K5 RLOS/LOTCI1 0 Receive Loss of Sync/Loss of Transmit Clock for Transceiver 1
E15 RLOS/LOTC2 0 Receive Loss of Sync/Loss of Transmit Clock for Transceiver 2
D6 RLOS/LOTC3 0 Receive Loss of Sync/Loss of Transmit Clock for Transceiver 3
P12 RLOS/LOTC4 0 Receive Loss of Sync/Loss of Transmit Clock for Transceiver 4
M3 RMSYNCI 0 Receive Multiframe Sync for Transceiver 1
G13 RMSYNC2 0 Receive Multiframe Sync for Transceiver 2
E6 RMSYNC3 0 Receive Multiframe Sync for Transceiver 3
M10 RMSYNC4 0 Receive Multiframe Sync for Transceiver 4
HI10 Unused 1 Connect to VSS for Proper Operation
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PIN NAME YPE FUNCTION

J2 RNEGOI1 0 Receive Negative Data from the LIU on Transceiver 1
HI11 RNEGO2 O Receive Negative Data from the LIU on Transceiver 2
F8 RNEGO3 0 Receive Negative Data from the LIU on Transceiver 3
P10 RNEGO4 O Receive Negative Data from the LIU on Transceiver 4
G8 Unused I Connect to VSS for Proper Operation

J6 RPOSO1 O Receive Positive Data from the LIU on Transceiver 1
HI12 RPOSO2 O Receive Positive Data from the LIU on Transceiver 2
F9 RPOSO3 (0] Receive Positive Data from the LIU on Transceiver 3
N10 RPOSO4 O Receive Positive Data from the LIU on Transceiver 4
L1 RRINGI I Receive Analog Ring Input for Transceiver 1

F16 RRING?2 1 Receive Analog Ring Input for Transceiver 2

Ab RRING3 1 Receive Analog Ring Input for Transceiver 3

T11 RRING4 I Receive Analog Ring Input for Transceiver 4

J4 RSER1 0 Receive Serial Data for Transceiver |
H14 RSER2 0 Receive Serial Data for Transceiver 2

C8 RSER3 0 Receive Serial Data for Transceiver 3

P9 RSER4 0] Receive Serial Data for Transceiver 4

K2 RSIG1 O Receive Signaling Output for Transceiver 1
Gl15 RSIG2 0 Receive Signaling Output for Transceiver 2

B7 RSIG3 0 Receive Signaling Output for Transceiver 3
R10 RSIG4 0 Receive Signaling Output for Transceiver 4

L3 RSIGF1 0 Receive Signaling Freeze Output for Transceiver 1
Fl14 RSIGF2 0 Receive Signaling Freeze Output for Transceiver 2
E7 RSIGF3 0 Receive Signaling Freeze Output for Transceiver 3
N1l RSIGF4 0 Receive Signaling Freeze Output for Transceiver 4
K6 RSYNCI1 1/O Receive Sync for Transceiver |
El4 RSYNC2 1/0 Receive Sync for Transceiver 2

B5 RSYNC3 1/0 Receive Sync for Transceiver 3
N12 RSYNC4 1/0 Receive Sync for Transceiver 4

J3 RSYSCLK1 I Receive System Clock for Transceiver 1
HI15 RSYSCLK2 1 Receive System Clock for Transceiver 2

B8 RSYSCLK3 1 Receive System Clock for Transceiver 3

R9 RSYSCLK4 1 Receive System Clock for Transceiver 4

K1 RTIP1 I Receive Analog Tip Input for Transceiver 1
Gl6 RTIP2 1 Receive Analog Tip Input for Transceiver 2

A7 RTIP3 1 Receive Analog Tip Input for Transceiver 3

T10 RTIP4 I Receive Analog Tip Input for Transceiver 4

Hl RVDD — Receive Analog Positive Supply

J16 RVDD — Receive Analog Positive Supply

A9 RVDD — Receive Analog Positive Supply

T8 RVDD — Receive Analog Positive Supply

N1 RVSS — Receive Analog Signal Ground

J1 RVSS — Receive Analog Signal Ground

M1 RVSS — Receive Analog Signal Ground

E16 RVSS — Receive Analog Signal Ground
Hl16 RVSS — Receive Analog Signal Ground
D16 RVSS — Receive Analog Signal Ground

AS RVSS — Receive Analog Signal Ground

A8 RVSS — Receive Analog Signal Ground

A4 RVSS — Receive Analog Signal Ground

T12 RVSS — Receive Analog Signal Ground

T13 RVSS — Receive Analog Signal Ground

T9 RVSS — Receive Analog Signal Ground
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PIN NAME TYPE FUNCTION
N2 TCHBLK1 0 Transmit Channel Block for Transceiver 1
E13 TCHBLK2 0 Transmit Channel Block for Transceiver 2
C5 TCHBLK3 0 Transmit Channel Block for Transceiver 3
R13 TCHBLKA4 0] Transmit Channel Block for Transceiver 4
J7 TCHCLK1 O Transmit Channel Clock for Transceiver 1
D15 TCHCLK2 0] Transmit Channel Clock for Transceiver 2
B4 TCHCLK3 O Transmit Channel Clock for Transceiver 3
P13 TCHCLKA4 0 Transmit Channel Clock for Transceiver 4
L5 TCLK1 I Transmit Clock for Transceiver 1
Gl12 TCLK2 I Transmit Clock for Transceiver 2
F6 TCLK3 I Transmit Clock for Transceiver 3
L9 TCLK4 I Transmit Clock for Transceiver 4
L6 Unused 1 Connect to VSS for Proper Operation
F12 Unused 1 Connect to VSS for Proper Operation
F7 Unused 1 Connect to VSS for Proper Operation
L11 Unused 1 Connect to VSS for Proper Operation
T2 TCLKO1 O Transmit Clock Output from the Framer on Transceiver 1
AlS TCLKO2 O Transmit Clock Output from the Framer on Transceiver 2
B2 TCLKO3 0 Transmit Clock Output from the Framer on Transceiver 3
R16 TCLKO4 0] Transmit Clock Output from the Framer on Transceiver 4
J14 TESTI — Used for Factory Test. Do Not Connect.
J13 TEST2 — Used for Factory Test. Do Not Connect.
Pl TLCLK1 0 Transmit Link Clock for Transceiver 1
Cl16 TLCLK2 0 Transmit Link Clock for Transceiver 2
C4 TLCLK3 0 Transmit Link Clock for Transceiver 3
T14 TLCLK4 0 Transmit Link Clock for Transceiver 4
K7 TLINK1 I Transmit Link Data for Transceiver |
F11 TLINK?2 1 Transmit Link Data for Transceiver 2
G7 TLINK3 I Transmit Link Data for Transceiver 3
L12 TLINK4 1 Transmit Link Data for Transceiver 4
M35 Unused 1 Connect to VSS for Proper Operation
El12 Unused 1 Connect to VSS for Proper Operation
E5 Unused 1 Connect to VSS for Proper Operation
M12 Unused 1 Connect to VSS for Proper Operation
T1 TNEGO]1 0 Transmit Negative-Data Output from Framer on Transceiver 1
B15 TNEGO2 0 Transmit Negative-Data Output from Framer on Transceiver 2
Al TNEGO3 O Transmit Negative-Data Output from Framer on Transceiver 3
T16 TNEGO4 0 Transmit Negative-Data Output from Framer on Transceiver 4
L4 Unused 1 Connect to VSS for Proper Operation
F13 Unused 1 Connect to VSS for Proper Operation
D5 Unused 1 Connect to VSS for Proper Operation
L10 Unused 1 Connect to VSS for Proper Operation
R2 TPOSO1 0 Transmit Positive-Data Output from Framer on Transceiver 1
Alb6 TPOSO2 O Transmit Positive-Data Output from Framer on Transceiver 2
Bl TPOSO3 0 Transmit Positive-Data Output from Framer on Transceiver 3
R15 TPOSO4 0 Transmit Positive-Data Output from Framer on Transceiver 4
R4 TRING1 0 Transmit Analog Ring Output for Transceiver 1
T4 TRING1 0 Transmit Analog Ring Output for Transceiver |
Al3 TRING2 0 Transmit Analog Ring Output for Transceiver 2
B13 TRING2 0 Transmit Analog Ring Output for Transceiver 2
Dl TRING3 0 Transmit Analog Ring Output for Transceiver 3
D2 TRING3 0 Transmit Analog Ring Output for Transceiver 3
N15 TRING4 0 Transmit Analog Ring Output for Transceiver 4
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N16 TRING4 0 Transmit Analog Ring Output for Transceiver 4
M6 TSER1 1 Transmit Serial Data for Transceiver 1
G9 TSER2 I Transmit Serial Data for Transceiver 2
G6 TSER3 1 Transmit Serial Data for Transceiver 3
K10 TSER4 1 Transmit Serial Data for Transceiver 4
L7 TSIG1 1 Transmit Signaling Input for Transceiver 1
Ell TSIG2 1 Transmit Signaling Input for Transceiver 2
F5 TSIG3 I Transmit Signaling Input for Transceiver 3
K11 TSIG4 I Transmit Signaling Input for Transceiver 4
M4 TSSYNCI1 1 Transmit System Sync for Transceiver 1
D14 TSSYNC2 1 Transmit System Sync for Transceiver 2
A3 TSSYNC3 1 Transmit System Sync for Transceiver 3
Ml11 TSSYNC4 1 Transmit System Sync for Transceiver 4
K15 TSTRST 1 Test/Reset
N3 TSYNCI1 1/0 Transmit Sync for Transceiver 1
B16 TSYNC2 1/0 Transmit Sync for Transceiver 2
B3 TSYNC3 1/0 Transmit Sync for Transceiver 3
R14 TSYNC4 1/0 Transmit Sync for Transceiver 4
H7 TSYSCLK1 1 Transmit System Clock for Transceiver 1
J10 TSYSCLK2 1 Transmit System Clock for Transceiver 2
D8 TSYSCLK3 1 Transmit System Clock for Transceiver 3
L8 TSYSCLK4 1 Transmit System Clock for Transceiver 4
R3 TTIP1 0] Transmit Analog Tip Output for Transceiver |
T3 TTIP1 0] Transmit Analog Tip Output for Transceiver |
Al4 TTIP2 0] Transmit Analog Tip Output for Transceiver 2
B14 TTIP2 0 Transmit Analog Tip Output for Transceiver 2
Cl TTIP3 O Transmit Analog Tip Output for Transceiver 3
C2 TTIP3 O Transmit Analog Tip Output for Transceiver 3
P15 TTIP4 0 Transmit Analog Tip Output for Transceiver 4
P16 TTIP4 O Transmit Analog Tip Output for Transceiver 4
R6 TVDD — Transmit Analog Positive Supply
T6 TVDD — Transmit Analog Positive Supply
All TVDD — Transmit Analog Positive Supply
B11 TVDD — Transmit Analog Positive Supply
F1 TVDD — Transmit Analog Positive Supply
F2 TVDD — Transmit Analog Positive Supply
L15 TVDD — Transmit Analog Positive Supply
L16 TVDD — Transmit Analog Positive Supply
R5 TVSS — Transmit Analog Signal Ground
T5 TVSS — Transmit Analog Signal Ground
Al2 TVSS — Transmit Analog Signal Ground
B12 TVSS — Transmit Analog Signal Ground
El TVSS — Transmit Analog Signal Ground
E2 TVSS — Transmit Analog Signal Ground
M15 TVSS — Transmit Analog Signal Ground
M16 TVSS — Transmit Analog Signal Ground
C9 WR (R/W) I Active-Low Write Input (Read/Write)
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5.9 Packages

The package diagrams below show the lead pattern that will be placed on the target PC board. This is the
same pattern that would be seen as viewed from the top.

Figure 5-1. DS21455 Pin Diagram, 27mm BGA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
A RNEGI3 RFSYNC3 | RLINK3 RCLKI3 DVSS ESIBS13 | TCLKO3 TPOSI3 DVDD TSIG3 [ TSYSCLK3| RLCLK2 RLINK2 Cs2 RCLKI2 RPOS02 DVSS TCHCLK2 | TSYSCLK2 DVSS
B | RrPoso3 | RPOS3 | DvDD | RCLKO3 | TS3 DVDD | Dvss |TCHCLK3 | Dvss | TCLka | DvSS | DVvDD | RCLK2 | RPOSI2 | RNEGO2 | RSIG2 | ESIBS12 | TSSYNC2 | TCLK2 | TNEGO2
C RSIG3 RNEGO3 | EISBRD3 DVDD TVSS TLINK3 TSYNC3 TCLKI3 TPOSO3 TSER3 TCHBLK3 DvDD EISBRD2 | RCLKO2 RSIGF2 DVDD TSER2 TSIG2 TPOS02 TPOSI2
D | RSYNC3 | RSIGF3 | RLCLK3 | RvSS | RVSS | TLCLK3 | ESIBS03 | TNEGI3 | TNEGO3 | TSSYNC3 | TVDD | RSYNC2 | RNEGI2 | RCHCLK2 | RSER2 |RMSYNC2 | RFSYNC2 | DVDD | TCLK2 | TSYNC2
E RLOS3 RSER3 RCLK3 RVDD RLOS2 TCLKO2 TLINK2 TLCLK2
F RLCLK1 RMSYNC3 | RCHCLK3 | BPCLK3 RSYSCLK2 | ESIBS02 TNEGI2 | TCHBLK2
G | RSYNCL | RLUNKL |RSYSCLK3| RCHBLK3 RCHBLK2 | Tvss | TvD | DVDD
H RSYSCLK1 RLOS1 DVSS A5 BPCLK2 N.C. RVSS DVSS
J | ReHek | Rsert | pvbp | EIsBRDL RVDD | Rvss | DuADL | ESiBS14
K RSIGF1 | LIUCITPD WR RFSYNC1 Cs4 RLCLK4 | TSSYNC4 | TSER4
L | RMSYNCL | RSIG1 | RNEGOL | RPOSOL AL | TcHCLK4 | TSIG4 | Dvss
M | BPCLKL |RCHBLKL | RCLKOL | RCLKIL DVDD | RCLk4 | TCK4 | DvDD
N JTDI RD RCLK1 DVDD DVSS TSYSCLK4 | TPOSO4 | TNEGO4
P RVDD1 BTS ST AZA@SE RNEGM | DVDD | TCLKO4 | TCLK4
R TNEGI1 RVSS RNEGI1 RPOSI1 RCLKI4 TSYNC4 TPOSI4 TNEGI4
T MCLKL RVSS | TNEGOL | A3 RCLKO4 | TLCLK4 | TLINK4 | ESIBSO4
U INT DVDD A0 D7/AD7 D5/AD5 DVSS D3/AD3 A6 D4/AD4 MUX DO/ADO RLINK4 EISBRD4 | RCHCLK4 [ RPOSO4 | TSTRST | RNEGO4 TVSS TVDD TCHBLK4
V TSYNC1 A2 TLCLK1 D6/AD6 DVDD TCLKI1 TPOSO1 A4 ESIBS11 | TCHCLK1 RLOS4 RSYNC4 BPCLK4 | RFSYNC4 | RPOSI4 RSIGF4 N.C. JTRST JTDO RVSS
W | TcHBLKL | TvDD | TPOSIL | Tvss | TLINK1 | ESIBSO1 | TCLKOL | DvSS | TSER1 | TSIGL [TSYSCLKL| TSSYNC1| JTMS |RSYSCLK4| D2/AD2 |RMSYNC4| RSER4 | RVDD | RVSS | MCLK2
Y TTIP1 TRING1 TTIP2 TRING2 TTIP3 TRING3 TTIP4 TRING4 TCLK1 RTIP1 RRING1 | RCHBLK4 RTIP2 RRING2 JTCLK RTIP3 RRING3 RSIG4 RTIP4 RRING4
NOTE: Locations C3, C13, J4, and U13 are used for the Extended System Information Bus (ESIB). These pin locations

on the DS21Q352, DS21Q354, DS21Q552, and DS21Q554 are connected to ground. When replacing a
DS21Qx5y with a DS21455, these signals should be routed to control logic to gain access to the ESIB. If these
pins remain connected to ground, the ESIB function will be disabled. Pins labeled as “N.C.” must be

unconnected.
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Figure 5-2. DS21458 Pin Diagram, 17mm CSBGA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A TNEGO3 | RCLKO3 | TSSYNC3 | RVSS RVSS RRING3 RTIP3 RVSS RvDD |RD (DS)| TvDD TVSS TRING2 TTIP2 TCLKO2 | TPOSO2
B TPOSO3 | TCLKO3 | TSYNC3 | TCHCLK3 | RSYNC3 | RLCLK3 RSIG3 [RSYSCLK3 A5 BTS TVDD TVSS TRING2 TTIP2 | TNEGO2 | TSYNC2
C TTIP3 TTIP3 RLINK3 | TLCLK3 | TCHBLK3 | RFSYNC3 | RCHBLK3 | RSER3 [WR (R/W)| JTDI DVDD DVDD DVDD RCLKO2 | RLINK2 | TLCLK2
D TRING3 | TRING3 DVDD DVSS | UNUSED |_Rc|)_‘|9(§é RCHCLK3 |TSYSCLK3|  TPD D1/AD1 DVss DVSs DVSS [ TSSYNC2 | TCHCLK2 | RVSS
E TVSS TVSS DVDD DVSS | UNUSED |RMSYNC3| RSIGF3 | BPCLK3 | UNUSED Al TSIG2 | UNUSED | TCHBLK2 | RSYNC2 LROL.?(% RVSS
F TVDD TVDD DVDD DVSs TSIG3 TCLK3 | UNUSED | RNEGO3 | RPOSO3 | RCLK2 TLINK2 | UNUSED | UNUSED | RSIGF2 | RLCLK2 | RRING2
G D6/AD6 AZA/;I;E D7/AD7 A3 RCLK3 TSER3 TLINK3 | UNUSED | TSER2 |RCHBLK2 | RCHCLK2| TCLK2 [RMSYNC2|RFSYNC2| RSIG2 RTIP2
H RVDD A0 A2 MCLK1 NT A8 TSYSCLK1| ESIBRD | UNUSED | UNUSED | RNEGO2 | RPOSO2 | BPCLK2 | RSER2 |RSYSCLK2| RVSS
J RVSS [ RNEGO1 |RSYSCLK1| RSER1 | BPCLK1 | RPOSO1 | TCHCLK1 | ESIBSO | ESIBS1 [TSYSCLK2 A9 MCLK2 TEST2 TEST1 JTMS RVDD
K RTIPL RSIG1 | RCHBLK1 [ RFSYNC1 LRCI)_‘IQSZIL RSYNC1 | TLINK1 RCLK1 N.C. TSER4 TSIG4 RCLK4 JTDO JTRST | TSTRST | JTCLK
L RRING1 [RCHCLK1| RSIGF1 | UNUSED [ TCLK1 | UNUSED | TSIG1 |[TSYSCLK4| TCLK4 [ UNUSED | UNUSED | TLINK4 DVSS DVDD TVDD TVDD
M RVSS RLCLK1 [RMSYNC1|TSSYNC1 | UNUSED | TSER1 D4/AD4 CS RCHCLK4 [RMSYNC4 [ TSSYNC4 [ UNUSED | DVSS DVDD TVSS TVSS
N RVSS [ TCHBLK1 | TSYNC1 DVSSs DVSSs DVSS A4 D2/AD2 | BPCLK4 | RPOSO4 | RSIGF4 | RSYNC4 DVSS DVDD TRING4 | TRING4
P TLCLK1 | RLINK1 N.C. DVDD DVDD DVDD D3/AD3 | DO/ADO RSER4 | RNEGO4 | RFSYNC4 LRCI)_‘qui TCHCLK4 | RCLKO4 TTIP4 TTIP4
R RCLKO1 | TPOSO1 TTIP1 TRING1 TVSS TVDD D5/AD5 MUX  [RSYSCLK4| RSIG4 |RCHBLK4 | RLCLK4 | TCHBLK4 [ TSYNC4 | TPOSO4 | TCLKO4
T TNEGO1 | TCLKO1 TTIPL TRINGL TVSS TVDD A6 RVDD RVSS RTIP4 RRING4 RVSS RVSS TLCLK4 | RLINK4 | TNEGO4

NOTE: Pins labeled as “UNUSED” must be connected to VSS. Pins labeled as “N.C.” should be left unconnected.
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6. PARALLEL PORT

The transceiver is controlled via either a nonmultiplexed (MUX = 0) or a multiplexed (MUX = 1) bus by
an external microcontroller or microprocessor. The transceiver can operate with either Intel or Motorola
bus timing configurations. If the BTS pin is tied low, Intel timing will be selected; if tied high, Motorola
timing will be selected. All Motorola bus signals are listed in parentheses (). See the timing diagrams in
the AC Electrical Characteristics for more details.

6.1 Register Map
Table 6-1. Register Map Sorted By Address

REGISTER
ADDRESS REGISTER NAME ABBREVIATION PAGE
00 Master Mode Register MSTRREG 49
01 1/O Configuration Register | IOCRI1 78
02 I/O Configuration Register 2 IOCR2 79
03 T1 Receive Control Register | T1RCRI 53
04 T1 Receive Control Register 2 T1RCR2 53
05 T1 Transmit Control Register 1 T1TCR1 55
06 T1 Transmit Control Register 2 T1TCR2 56
07 T1 Common Control Register 1 T1CCRI1 57
08 Software Signaling Insertion Enable 1 SSIE1 104
09 Software Signaling Insertion Enable 2 SSIE2 104
0A Software Signaling Insertion Enable 3 SSIE3 105
0B Software Signaling Insertion Enable 4 SSIE4 105
0C T1 Receive Digital Milliwatt Enable Register 1 T1IRDMRI 61
0D T1 Receive Digital Milliwatt Enable Register 2 T1IRDMR2 61
OE T1 Receive Digital Milliwatt Enable Register 3 T1IRDMR3 61
OF Device Identification Register IDR 72
10 Information Register 1 INFO1 62
11 Information Register 2 INFO2 170
12 Information Register 3 INFO3 69
13 — — —
14 Interrupt Information Register 1 IIR1 51
15 Interrupt Information Register 2 1IR2 51
16 Status Register | SR1 171
17 Interrupt Mask Register 1 IMRI1 172
18 Status Register 2 SR2 72
19 Interrupt Mask Register 2 IMR2 73
1A Status Register 3 SR3 74
1B Interrupt Mask Register 3 IMR3 75
1C Status Register 4 SR4 76
1D Interrupt Mask Register 4 IMR4 77
1E Status Register 5 SR5 118
IF Interrupt Mask Register 5 IMR35 118
20 Status Register 6 SR6 150
21 Interrupt Mask Register 6 IMR6 151
22 Status Register 7 SR7 150
23 Interrupt Mask Register 7 IMR7 151
24 Status Register 8 SR8 125
25 Interrupt Mask Register 8 IMR8 126
26 Status Register 9 SR9 190
27 Interrupt Mask Register 9 IMR9 191
28 Per-Channel Pointer Register PCPR 46
29 Per-Channel Data Register 1 PCDRI1 47
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REGISTER
ADDRESS REGISTER NAME ABBREVIATION PAGE
2A Per-Channel Data Register 2 PCDR2 47
2B Per-Channel Data Register 3 PCDR3 47
2C Per-Channel Data Register 4 PCDR4 47
2D Information Register 4 INFO4 152
2E Information Register 5 INFOS5 152
2F Information Register 6 INFO6 152
30 Information Register 7 INFO7 69
31 HDLC #1 Receive Control HIRC 144
32 HDLC #2 Receive Control H2RC 144
33 E1 Receive Control Register | E1RCRI 64
34 E1 Receive Control Register 2 E1RCR2 65
35 E1 Transmit Control Register 1 EITCR1 66
36 E1 Transmit Control Register 2 E1ITCR2 67
37 BOC Control Register BOCC 124
38 Receive Signaling Change Of State Information 1 RSINFOI1 99
39 Receive Signaling Change Of State Information 2 RSINFO2 99
3A Receive Signaling Change Of State Information 3 RSINFO3 99
3B Receive Signaling Change Of State Information 4 RSINFO4 99
3C Receive Signaling Change Of State Interrupt Enable 1 RSCSE1 99
3D Receive Signaling Change Of State Interrupt Enable 2 RSCSE2 99
3E Receive Signaling Change Of State Interrupt Enable 3 RSCSE3 99
3F Receive Signaling Change Of State Interrupt Enable 4 RSCSE4 99
40 Signaling Control Register SIGCR 96
41 Error Count Configuration Register ERCNT 85
42 Line Code Violation Count Register 1 LCVCRI1 87
43 Line Code Violation Count Register 2 LCVCR2 87
44 Path Code Violation Count Register 1 PCVCRI1 88
45 Path Code Violation Count Register 2 PCVCR2 88
46 Frames Out of Sync Count Register 1 FOSCRI1 90
47 Frames Out of Sync Count Register 2 FOSCR2 90
48 E-Bit Count Register 1 EBCRI1 90
49 E-Bit Count Register 2 EBCR2 90
4A Loopback Control Register LBCR 80
4B Per-Channel Loopback Enable Register 1 PCLR1 83
4C Per-Channel Loopback Enable Register 2 PCLR2 83
4D Per-Channel Loopback Enable Register 3 PCLR3 84
4E Per-Channel Loopback Enable Register 4 PCLR4 84
4F Elastic Store Control Register ESCR 117
50 Transmit Signaling Register 1 TS1 102
51 Transmit Signaling Register 2 TS2 102
52 Transmit Signaling Register 3 TS3 102
53 Transmit Signaling Register 4 TS4 102
54 Transmit Signaling Register 5 TS5 102
55 Transmit Signaling Register 6 TS6 102
56 Transmit Signaling Register 7 TS7 102
57 Transmit Signaling Register 8 TS8 102
58 Transmit Signaling Register 9 TS9 102
59 Transmit Signaling Register 10 TS10 102
S5A Transmit Signaling Register 11 TS11 102
5B Transmit Signaling Register 12 TS12 102
5C Transmit Signaling Register 13 TS13 102
5D Transmit Signaling Register 14 TS14 102
5E Transmit Signaling Register 15 TS15 102
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REGISTER
ADDRESS REGISTER NAME ABBREVIATION PAGE
5F Transmit Signaling Register 16 TS16 102
60 Receive Signaling Register 1 RS1 97
61 Receive Signaling Register 2 RS2 97
62 Receive Signaling Register 3 RS3 97
63 Receive Signaling Register 4 RS4 97
64 Receive Signaling Register 5 RS5 97
65 Receive Signaling Register 6 RS6 97
66 Receive Signaling Register 7 RS7 97
67 Receive Signaling Register 8 RS8 97
68 Receive Signaling Register 9 RS9 97
69 Receive Signaling Register 10 RS10 97
6A Receive Signaling Register 11 RS11 97
6B Receive Signaling Register 12 RS12 97
6C Receive Signaling Register 13 RS13 97
6D Receive Signaling Register 14 RS14 97
6E Receive Signaling Register 15 RS15 97
6F Receive Signaling Register 16 RS16 97
70 Common Control Register 1 CCRI1 71
71 Common Control Register 2 CCR2 208
72 Common Control Register 3 CCR3 209
73 Common Control Register 4 CCR4 210
74 Transmit Channel Monitor Select TDSOSEL 91
75 Transmit DSO Monitor Register TDSOM 91
76 Receive Channel Monitor Select RDSOSEL 92
77 Receive DSO Monitor Register RDSOM 92
78 Line Interface Control 1 LIC1 164
79 Line Interface Control 2 LIC2 167
TA Line Interface Control 3 LIC3 168
7B Line Interface Control 4 LIC4 169
7C Unused. Must be set = 00h for proper operation — —
7D Transmit Line Build-Out Control TLBC 166
7E Idle Array Address Register IAAR 110
7F Per-Channel Idle Code Value Register PCICR 110
80 Transmit Idle Code Enable Register 1 TCICE1 110
81 Transmit Idle Code Enable Register 2 TCICE2 110
82 Transmit Idle Code Enable Register 3 TCICE3 111
83 Transmit Idle Code Enable Register 4 TCICE4 111
84 Receive Idle Code Enable Register 1 RCICE1 111
85 Receive Idle Code Enable Register 2 RCICE2 111
86 Receive Idle Code Enable Register 3 RCICE3 112
87 Receive Idle Code Enable Register 4 RCICE4 112
88 Receive Channel Blocking Register 1 RCBR1 113
89 Receive Channel Blocking Register 2 RCBR2 113
8A Receive Channel Blocking Register 3 RCBR3 114
&B Receive Channel Blocking Register 4 RCBR4 114
8C Transmit Channel Blocking Register 1 TCBRI1 113
8D Transmit Channel Blocking Register 2 TCBR2 114
8E Transmit Channel Blocking Register 3 TCBR3 115
8F Transmit Channel Blocking Register 4 TCBR4 115
90 HDLC #1 Transmit Control HITC 143
91 HDLC #1 FIFO Control HI1FC 145
92 HDLC #1 Receive Channel Select 1 HI1RCS1 146
93 HDLC #1 Receive Channel Select 2 HI1RCS2 146
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REGISTER
ADDRESS REGISTER NAME ABBREVIATION PAGE
94 HDLC #1 Receive Channel Select 3 H1RCS3 146
95 HDLC #1 Receive Channel Select 4 HI1RCS4 146
96 HDLC #1 Receive Time Slot Bits/Sa Bits Select HIRTSBS 147
97 HDLC #1 Transmit Channel Selectl HITCS1 148
98 HDLC #1 Transmit Channel Select 2 HITCS2 148
99 HDLC #1 Transmit Channel Select 3 HITCS3 148
9A HDLC #1 Transmit Channel Select 4 HITCS4 148
9B HDLC #1 Transmit Time Slot Bits/Sa Bits Select HITTSBS 149
9C HDLC #1 Receive Packet Bytes Available HIRPBA 153
9D HDLC #1 Transmit FIFO HI1TF 154
9E HDLC #1 Receive FIFO HI1RF 154
9F HDLC #1 Transmit FIFO Buffer Available H1TFBA 153
A0 HDLC #2 Transmit Control H2TC 143
Al HDLC #2 FIFO Control H2FC 145
A2 HDLC #2 Receive Channel Select 1 H2RCS1 146
A3 HDLC #2 Receive Channel Select 2 H2RCS2 146
A4 HDLC #2 Receive Channel Select 3 H2RCS3 146
A5 HDLC #2 Receive Channel Select 4 H2RCS4 146
A6 HDLC #2 Receive Time Slot Bits/Sa Bits Select H2RTSBS 147
A7 HDLC #2 Transmit Channel Select 1 H2TCS1 148
A8 HDLC #2 Transmit Channel Select 2 H2TCS2 148
A9 HDLC #2 Transmit Channel Select 3 H2TCS3 148
AA HDLC #2 Transmit Channel Select 4 H2TCS4 148
AB HDLC #2 Transmit Time Slot Bits/Sa Bits Select H2TTSBS 149
AC HDLC #2 Receive Packet Bytes Available H2RPBA 153
AD HDLC #2 Transmit FIFO H2TF 154
AE HDLC #2 Receive FIFO H2RF 154
AF HDLC #2 Transmit FIFO Buffer Available H2TFBA 153
BO Extend System Information Bus Control Register 1 ESIBCRI1 205
Bl Extend System Information Bus Control Register 2 ESIBCR2 206
B2 Extend System Information Bus Register | ESIB1 207
B3 Extend System Information Bus Register 2 ESIB2 207
B4 Extend System Information Bus Register 3 ESIB3 207
BS5 Extend System Information Bus Register 4 ESIB4 207
B6 In-Band Code Control Register IBCC 180
B7 Transmit Code Definition Register 1 TCDI1 181
B8 Transmit Code Definition Register 2 TCD2 181
B9 Receive Up Code Definition Register 1 RUPCDI1 182
BA Receive Up Code Definition Register 2 RUPCD2 182
BB Receive Down Code Definition Register 1 RDNCDI1 183
BC Receive Down Code Definition Register 2 RDNCD2 184
BD In-Band Receive Spare Control Register RSCC 184
BE Receive Spare Code Definition Register 1 RSCD1 185
BF Receive Spare Code Definition Register 2 RSCD2 185
C0 Receive FDL Register RFDL 156
Cl Transmit FDL Register TFDL 157
C2 Receive FDL Match Register 1 RFDLM1 156
C3 Receive FDL Match Register 2 RFDLM2 156
C4 Unused. Must be set = 00h for proper operation — —
C5 Interleave Bus Operation Control Register IBOC 200
C6 Receive Align Frame Register RAF 128
C7 Receive Nonalign Frame Register RNAF 128
C8 Receive Si Align Frame RSiAF 130
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REGISTER
ADDRESS REGISTER NAME ABBREVIATION PAGE
C9 Receive Si Nonalign Frame RSINAF 131
CA Receive Remote Alarm Bits RRA 131
CB Receive Sa4 Bits RSa4 132
CcC Receive Sa5 Bits RSa5 137
CD Receive Sa6 Bits RSa6 133
CE Receive Sa7 Bits RSa7 133
CF Receive Sa8 Bits RSa8 134
DO Transmit Align Frame Register TAF 129
Dl Transmit Nonalign Frame Register TNAF 129
D2 Transmit Si Align Frame TSiAF 135
D3 Transmit Si Nonalign Frame TSiNAF 136
D4 Transmit Remote Alarm Bits TRA 136
D5 Transmit Sa4 Bits TSa4 137
D6 Transmit Sa5 Bits TSa5 137
D7 Transmit Sa6 Bits TSa6 138
D8 Transmit Sa7 Bits TSa7 138
D9 Transmit Sa8 Bits TSa8 139
DA Transmit Sa Bit Control Register TSACR 140
DB BERT Alternating Word Count Rate BAWC 191
DC BERT Repetitive Pattern Set Register 1 BRP1 192
DD BERT Repetitive Pattern Set Register 2 BRP2 192
DE BERT Repetitive Pattern Set Register 3 BRP3 192
DF BERT Repetitive Pattern Set Register 4 BRP4 192
EO BERT Control Register 1 BCl1 187
El BERT Control Register 2 BC2 188
E2 Unused. Must be set = 00h for proper operation — —
E3 BERT Bit Count Register 1 BBClI 193
E4 BERT Bit Count Register 2 BBC2 193
E5 BERT Bit Count Register 3 BBC3 193
E6 BERT Bit Count Register 4 BBC4 193
E7 BERT Error Count Register 1 BECI1 194
ES8 BERT Error Count Register 2 BEC2 194
E9 BERT Error Count Register 3 BEC3 194
EA BERT Interface Control Register BIC 189
EB Error Rate Control Register ERC 196
EC Number Of Errors 1 NOE1 197
ED Number Of Errors 2 NOE2 197
EE Number Of Errors Left 1 NOELI1 198
EF Number Of Errors Left 2 NOEL2 198
FO Unused. Must be set = 00h for proper operation — —
F1 Pulse Shape Adjustment 1 PSALI —
F2 Pulse Shape Adjustment 2 PSA2 —
F3-F9, FA-FF | Unused. Must be set = 00h for proper operation — —
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7. SPECIAL PER-CHANNEL REGISTER OPERATION

Some of the features described in the data sheet that operate on a per-channel basis use a special method
for channel selection. The registers involved are the per-channel pointer registers (PCPR) and per-channel
data registers 1 to 4 (PCDR1-4). The user selects the function(s) that are to be applied on a per-channel
basis by setting the appropriate bit(s) in the PCPR register. The user then writes to the PCDR registers to
select the channels for that function. The following is an example of mapping the transmit and receive
BERT function to channels 9, 10, 11, 12, 20, and 21:

Write 11h to PCPR

Write 00h to PCDR1
Write Oth to PCDR2
Write 18h to PCDR3
Write 00h to PCDR4

More information about how to use these per-channel features can be found in their respective sections in
the data sheet.

Register Name: PCPR

Register Description: Per-Channel Pointer Register

Register Address: 28h

Bit # 7 6 5 4 3 2 1 0
Name RSAOICS | RSRCS | RFCS BRCS THSCS PEICS TFCS BTCS
Default 0 0 0 0 0 0 0 0

Bit O/BERT Transmit Channel Select (BTCS).

Bit 1/Transmit Fractional Channel Select (TFCS).

Bit 2/Payload Error Insert Channel Select (PEICS).

Bit 3/Transmit Hardwar e Signaling Channel Select (THSCS).
Bit 4/BERT Receive Channe Select (BRCS).

Bit 5/Receive Fractional Channel Select (RFCS).

Bit 6/Receive Signaling Reinsertion Channel Select (RSRCS).

Bit 7/Receive Signaling All OnesInsertion Channel Select (RSAOICS).
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Register Name: PCDR1

Register Description: Per-Channel Data Register 1

Register Address: 29

Bit # 7 6 5 4 3 2 1 0
Name

Default CHS8 CH7 CH6 CHS CH4 CH3 CH2 CH1
Register Name: PCDR2

Register Description: Per-Channel Data Register 2

Register Address: 2Ah

Bit # 7 6 5 4 3 2 1 0
Name

Default CHI16 CHI15 CHI14 CH13 CHI12 CHI1 CHI10 CH9
Register Name: PCDR3

Register Description: Per-Channel Data Register 3

Register Address: 2Bh

Bit # 7 6 5 4 3 2 1 0
Name

Default CH24 CH23 CH22 CH21 CH20 CH19 CHI18 CH17
Register Name: PCDR4

Register Description: Per-Channel Data Register 4

Register Address: 2Ch

Bit # 7 6 5 4 3 2 1 0
Name

Default CH32 CH31 CH30 CH29 CH28 CH27 CH26 CH25
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8. PROGRAMMING MODEL

The DS21455/DS21458 register map is divided into three groups: T1 specific features, E1 specific
features, and common features. The typical programming sequence begins with issuing a reset to the
device, selecting T1 or El operation in the master mode register, enabling T1 or El functions, and
enabling the common functions. The act of resetting the device automatically clears all configuration and
status registers. Therefore, it is not necessary to load unused registers with zeros.

Figure 8-1. Programming Sequence

POWER-ON
ISSUE RESET

SELECT T1 OR E1 OPERATION IN
MASTER MODE REGISTER

PROGRAM T1 SPECIFIC REGISTERS PROGRAM E1 SPECIFIC REGISTERS

PROGRAM COMMON REGISTERS

v
DS21455/DS21458 OPERATIONAL
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8.1 Power-Up Sequence

The DS21455/DS21458 contain an on-chip power-up reset function, which automatically clears the
writeable register space immediately after power is supplied to the device. The user can issue a chip reset
at any time. Issuing a reset will disrupt traffic until the device is reprogrammed. The reset can be issued
through hardware using the TSTRST pin or through software using the SFTRST function in the master
mode register. The LIRST (LIC2.6) should be toggled from zero to one to reset the line interface
circuitry. (It will take the DS21455/DS21458 about 40ms to recover from the LIRST bit being toggled.)
Finally, after the TSYSCLK and RSYSCLK inputs are stable, the receive and transmit elastic stores
should be reset (this step can be skipped if the elastic stores are disabled).

8.1.1 Master Mode Register

MSTRREG
Master Mode Register

Register Name:
Register Description:

Register Address: 00h

Bit # 7 6 3 2 1 0
Name — — — TESTI1 TESTO T1/El SFTRST
Default 0 0 0 0 0 0

Bit 0/Softwar e Issued Reset (SFTRST).
A 0 to 1 transition causes the register space to be cleared. A reset clears all configuration and status registers. The bit
automatically clears itself when the reset has completed.

Bit /Operating Mode (T VEL).
Used to select the operating mode of the framer/formatter (digital) portion of the DS21455. The operating mode of the LIU
must also be programmed.

0 =T1 operation

1 = E1 operation

Bits 2, 3/Test Mode Bits (TESTO, TEST1).
Test modes are used to force the output pins of the DS21455 into known states. This can facilitate the checkout of assemblies
during the manufacturing process and also be used to isolate devices from shared buses.

TEST1 TESTO EFFECT ON OUTPUT PINS

0 0 Operate normally

Force all output pins into tri-state (including all I/O pins and parallel port pins)

0 1
1 0 Force all output pins low (including all I/O pins except parallel port pins)
1 1 Force all output pins high (including all I/O pins except parallel port pins)

Bits 4-7/Unused, must be set to zero for proper operation.

49 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

8.2 Interrupt Handling

Various alarms, conditions, and events in the DS21455/DS21458 can cause interrupts. For simplicity,
these are all referred to as events in this explanation. All STATUS registers can be programmed to
produce interrupts. Each status register has an associated interrupt mask register. For example, SR1
(Status Register 1) has an interrupt control register called IMR1 (Interrupt Mask Register 1). Status
registers are the only sources of interrupts. On power-up, all writeable registers are automatically cleared.
Since bits in the IMRx registers have to be set = 1 to allow a particular event to cause an interrupt, no
interrupts can occur until the host selects which events are to product interrupts. Since there are
potentially many sources of interrupts, several features are available to help sort out and identify which
event is causing an interrupt. When an interrupt occurs, the host should first read the IIR1, IIR2, and 1IR3
registers (interrupt information registers) to identify which status register(s) is producing the interrupt.
Once that is determined, the individual status register or registers can be examined to determine the exact
source. In eight port configurations, two DS21455/DS21458s can be connected together via the 3-wire
ESIB feature. This allows all eight transceivers to be interrogated by a single CPU port read cycle. The
host can determine the synchronization status or interrupt status of eight devices with a single read. The
ESIB feature also allows the user to select from various events to be examined via this method. For more
information, see the ESB section in this data sheet.

Once an interrupt has occurred, the interrupt handler routine should clear the IMRXx registers to stop
further activity on the interrupt pin. After all interrupts have been determined and processed, the interrupt
hander routine should restore the state of the IMRx registers.

8.3 Status Registers

When a particular event or condition has occurred (or is still occurring in the case of conditions), the
appropriate bit in a status register will be set to a one. All of the status registers operate in a latched
fashion, which means that if an event or condition occurs a bit is set to a one. It will remain set until the
user reads that bit. An event bit will be cleared when it is read and it will not be set again until the event
has occurred again. Condition bits such as RBL, RLOS, etc., will remain set if the alarm is still present.

The user will always proceed a read of any of the status registers with a write. The byte written to the
register will inform the DS21455/DS21458 which bits the user wishes to read and have cleared. The user
will write a byte to one of these registers, with a one in the bit positions he or she wishes to read and a
zero in the bit positions he or she does not wish to obtain the latest information on. When a one is written
to a bit location, the read register will be updated with the latest information. When a zero is written to a
bit position, the read register will not be updated and the previous value will be held. A write to the status
registers will be immediately followed by a read of the same register. This write-read scheme allows an
external microcontroller or microprocessor to individually poll certain bits without disturbing the other
bits in the register. This operation is key in controlling the DS21455/DS21458 with higher-order
languages.

Status register bits are divided into two groups, condition bits and event bits. Condition bits are typically
network conditions such as loss of sync, or all ones detect. Event bits are typically markers such as the
one-second timer, elastic store slip, etc. Each status register bit is labeled as a condition or event bit.
Some of the status registers have bits for both the detection of a condition and the clearance of the
condition. For example, SR2 has a bit that is set when the device goes into a loss of sync state (SR2.0, a
condition bit) and a bit that is set (SR2.4, an event bit) when the loss of sync condition clears (goes in
sync). Some of the status register bits (condition bits) do not have a separate bit for the “condition clear”
event but rather the status bit can produce interrupts on both edges, setting, and clearing. These bits are
marked as “double interrupt bits.” An interrupt will be produced when the condition occurs and when it
clears.
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8.4 Information Registers

Information registers operate the same as status registers except they cannot cause interrupts. They are all
latched except for INFO7 and some of the bits in INFOS5 and INFO6. INFO7 register is a read only
register and it reports the status of the E1 synchronizer in real time. INFO7 and some of the bits in INFO6
and INFOS5 are not latched and it is not necessary to precede a read of these bits with a write.

8.5 Interrupt Information Registers

The Interrupt Information Registers provide an indication of which Status Registers (SR1 through SR9)
are generating an interrupt. When an interrupt occurs, the host can read IIR1 and I1IR2 to quickly identify
which of the 9 status registers are causing the interrupt.

Register Name: IIR1

Register Description: Interrupt Information Register 1

Register Address: 14h

Bit # 7 6 5 4 3 2 1 0
Name SR8 SR7 SR6 SRS SR4 SR3 SR2 SR1
Default 0 0 0 0 0 0 0 0
Register Name: I1R2

Register Description: Interrupt Information Register 2

Register Address: 15h

Bit # 7 6 5 4 3 2 1 0
Name — — — — — — — SR9
Default 0 0 0 0 0 0 0 0
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9. CLOCK MAP

Figure 9-1 shows the clock map of the DS21455/DS21458. The routing for the transmit and receive
clocks are shown for the various loopback modes and jitter attenuator positions. Although there is only
one jitter attenuator, which can be placed in the receive or transmit path, two are shown for simplification
and clarity.

Figure 9-1. Clock Map
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The TCLK MUX is dependent on the state of the TCSS0O and TCSSI1 bits in the LIC1 register and the
state of the TCLK pin.

TCSS1 | TCSSO TRANSMIT CLOCK SOURCE
0 0 The TCLK pin (C) is always the source of Transmit Clock.
0 1 Switch to the recovered clock (B) when the signal at the TCLK pin fails to
transition after 1 channel time.
1 0 Use the scaled signal (A) derived from MCLK as the Transmit Clock. The TCLK
pin is ignored.
1 1 Use the recovered clock (B) as the Transmit Clock. The TCLK pin is ignored.
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10. T1 FRAMER/FORMATTER CONTROL REGISTERS

The T1 framer portion of the DS21455/DS21458 is configured via a set of nine control registers.
Typically, the control registers are only accessed when the system is first powered up. Once the device
has been initialized, the control registers will only need to be accessed when there is a change in the
system configuration. There are two receive-control registers (TIRCR1 and T1RCR2), two transmit
control registers (TITCRI and TITCR2), and a common control register (TICCR1). Each of these
registers is described in this section.

10.1 T1 Control Registers

Register Name: T1RCR1

Register Description: T1 Receive Control Register 1

Register Address: 03h

Bit # 7 6 5 4 3 2 1 0
Name — ARC OOF1 OOF2 SYNCC | SYNCT | SYNCE | RESYNC
Default 0 0 0 0 0 0 0 0

Bit O/Resynchronize (RESY NC). When toggled from low to high, a resynchronization of the receive side framer is initiated.
Must be cleared and set again for a subsequent resync.

Bit /Sync Enable (SYNCE).
0 = auto resync enabled
1 = auto resync disabled

Bit 2/Sync Time (SYNCT).
0 = qualify 10 bits
1 = qualify 24 bits

Bit 3/Sync Criteria (SYNCC).
In D4 Framing Mode:
0 = search for Ft pattern, then search for Fs pattern
1 = cross couple Ft and Fs pattern
In ESF Framing M ode:
0 = search for FPS pattern only
1 = search for FPS and verify with CRC6

Bits 4 to 5/0ut-of-Frame Select Bits (OOF2, OOF1).

OOF2 OOF1 OUT-OF-FRAME CRITERIA

0 0 2/4 frame bits in error

2/5 frame bits in error

0 1
1 0 2/6 frame bits in error
1 1 2/6 frame bits in error

Bit 6/Auto Resync Criteria (ARC).
0 =resync on OOF or RCL event
1 =resync on OOF only

Bit 7/Unused, must be set to zero for proper operation.

53 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

T1RCR2
T1 Receive Control Register 2

Register Name:
Register Description:

Register Address: 04h

Bit # 7 6 5 4 3 2 1 0
Name — RFM RB8ZS RSLC96 RZSE RZBTSI RJC RD4YM
Default 0 0 0 0 0 0 0 0

Bit O/Receive Side D4 Yellow Alarm Select (RD4YM).
0 = zeros in bit 2 of all channels
1 = a one in the S-bit position of frame 12 (J1 Yellow Alarm Mode)

Bit 1/Receive Japanese CRC6 Enable (RJC).
0 =use ANSI/AT&T/ITU CRC6 calculation (normal operation)
1 = use Japanese standard JT-G704 CRC6 calculation

Bit 2/Receive Side ZBTSI Support Enable (RZBTSI). Allows ZBTSI information to be output on RLINK pin.
0 =ZBTSI disabled
1 =ZBTSI enabled

Bit 3/Receive FDL Zero Destuffer Enable (RZSE). Set this bit to zero if using the internal HDLC/BOC controller instead of
the legacy support for the FDL. See Legacy FDL Support (T1 Mode) for details.

0 = zero destuffer disabled

1 = zero destuffer enabled

Bit 4/Receive SL C-96 Enable (RSL C96). Only set this bit to a one in SLC-96 framing applications. See D4/S_.C-96
Operation for details.

0 = SLC-96 disabled

1 = SLC-96 enabled

Bit 5/Receive B8ZS Enable (RB8ZYS).
0 = B8ZS disabled
1 =B8ZS enabled
Bit 6/Receive Frame M ode Select (RFM).
0 = D4 framing mode
1 = ESF framing mode

Bit 7/Unused, must be set to zero for proper operation.
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T1TCR1
T1 Transmit Control Register 1

Register Name:
Register Description:

Register Address: 05h

Bit # 7 6 5 4 3 2 1 0
Name TJIC TFPT TCPT TSSE GB7S TFDLS TBL TYEL
Default 0 0 0 0 0 0 0 0

Bit O/Transmit Yellow Alarm (TYEL).
0 = do not transmit yellow alarm
1 = transmit yellow alarm

Bit L/Transmit Blue Alarm (TBL).
0 = transmit data normally
1 = transmit an unframed all one’s code at TPOS and TNEG

Bit 2/TFDL Register Select (TFDLS).
0 = source FDL or Fs bits from the internal TFDL register (legacy FDL support mode)
1 = source FDL or Fs bits from the internal HDLC controller or the TLINK pin

Bit 3/Global Bit 7 Stuffing (GB7S).
0 = allow the SSIEx registers to determine which channels containing all zeros are to be Bit 7 stuffed
1 = force Bit 7 stuffing in all zero byte channels regardless of how the SSIEx registers are programmed

Bit 4/Transmit Softwar e Signaling Enable (T SSE).
0 = do not source signaling data from the TSx registers regardless of the SSIEx registers. The SSIEx registers still
define which channels are to have B7 stuffing preformed
1 = source signaling data as enabled by the SSIEx registers

Bit 5/Transmit CRC Pass Through (TCPT).
0 = source CRC6 bits internally
1 = CRC6 bits sampled at TSER during F-bit time

Bit 6/Transmit F-Bit Pass Through (TFPT).
0 = F bits sourced internally
1 =F bits sampled at TSER

Bit 7/Transmit Japanese CRC6 Enable (TJC).

0 =use ANSI/AT&T/ITU CRC6 calculation (normal operation)
1 = use Japanese standard JT-G704 CRC6 calculation
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T1TCR2
T1 Transmit Control Register 2

Register Name:
Register Description:

Register Address: 06h

Bit # 7 6 5 4 3 2 1 0
Name TB8ZS TSLC96 TZSE FBCT2 FBCT1 TD4YM | TZBTSI TB7ZS
Default 0 0 0 0 0 0 0 0

Bit O/Transmit Side Bit 7 Zero Suppression Enable (TB72S).
0 = no stuffing occurs
1 = Bit 7 force to a one in channels with all zeros

Bit UTransmit Side ZBTSI Support Enable (TZBTSI). Allows ZBTSI information to be input on TLINK pin.
0 =ZBTSI disabled
1 =ZBTSI enabled

Bit 2/Transmit Side D4 Yellow Alarm Select (TD4Y M).
0 = zeros in bit 2 of all channels
1 = a one in the S-bit position of frame 12

Bit 3/F-Bit Corruption Type 1. (FBCT1). A low-to-high transition of this bit causes the next three consecutive Ft (D4
framing mode) or FPS (ESF framing mode) bits to be corrupted, causing the remote end to experience a loss of
synchronization.

Bit 4/F-Bit Corruption Type 2. (FBCT2). Setting this bit high enables the corruption of one Ft (D4 framing mode) or FPS
(ESF framing mode) bit in every 128 Ft or FPS bits as long as the bit remains set.

Bit 5/Transmit FDL Zero Stuffer Enable (TZSE). Set this bit to zero if using the internal HDLC controller instead of the
legacy support for the FDL. See I/O Pin Configuration Options for details.

0 = zero stuffer disabled

1 = zero stuffer enabled

Bit 6/Transmit SL C-96/Fs-Bit Insertion Enable (T SLC96). Only set this bit to a one in D4 framing and SLC-96
applications. Must be set to one to source the Fs pattern from the TFDL register. See D4/SLC—96 Operation for details.
0 = SLC—96/Fs-bit insertion disabled
1 = SLC—-96/Fs-bit insertion enabled

Bit 7/Transmit B8ZS Enable (TB8ZS).

0 = B8ZS disabled
1 = B8ZS enabled
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T1CCR1
T1 Common Control Register 1

Register Name:
Register Description:

Register Address: 07h

Bit # 7 6 5 4 3 2 1 0
Name — — — TRAI-CI | TAIS-CI TFM PDE TLOOP
Default 0 0 0 0 0 0 0 0

Bit O/Transmit Loop Code Enable (TLOOP). See Programmable In-Band Loop Codes Generation and Detection for details.
0 = transmit data normally
1 = replace normal transmitted data with repeating code as defined in registers TCD1 and TCD2

Bit 1/Pulse Density Enforcer Enable (PDE). The framer always examines both the transmit and receive data streams for
violations of the following rules, which are required by ANSI T1.403: no more than 15 consecutive zeros and at least N ones
in each and every time window of 8 x (N +1) bits where N = 1 through 23. Violations for the transmit and receive data streams
are reported in the INFO1.6 and INFO1.7 bits respectively. When this bit is set to one, the device will force the transmitted
stream to meet this requirement no matter the content of the transmitted stream. When running B8ZS, this bit should be set to
zero since B8ZS encoded data streams cannot violate the pulse density requirements.

0 = disable transmit pulse density enforcer

1 = enable transmit pulse density enforcer

Bit 2/Transmit Frame Mode Select (TFM).
0 = D4 framing mode
1 = ESF framing mode

Bit 3/Transmit AIS-ClI Enable (TAIS-CI). Setting this bit and the TBL bit (TITCR1.1) causes the AIS-CI code to be
transmitted at TPOSO and TNEGO, as defined in ANSI T1.403.

0 = do not transmit the AIS-CI code

1 = transmit the AIS-CI code (T1TCR1.1 must also be set = 1)
Bit 4/Transmit RAI-CI Enable (TRAI-CI). Setting this bit causes the ESF RAI-CI code to be transmitted in the FDL bit
position.

0 = do not transmit the ESF RAI-CI code

1 = transmit the ESF RAI-CI code
Bit 5/Unused, must be set to zero for proper operation.
Bit 6/Unused, must be set to zero for proper operation.

Bit 7/Unused, must be set to zero for proper operation.
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10.2 T1 Transmit Transparency

The software-signaling insertion-enable registers, SSIE1-SSIE4, can be used to select signaling insertion
from the transmit-signaling registers, TS1-TS12, on a per-channel basis. Setting a bit in the SSIEx
register allows signaling data to be sourced from the signaling registers for that channel.

In transparent mode, bit 7 stuffing and/or robbed-bit signaling is prevented from overwriting the data in
the channels. If a DSO is programmed to be clear, no robbed-bit signaling will be inserted nor will the
channel have bit 7 stuffing performed. However, in the D4 framing mode, bit 2 will be overwritten by a
zero when a yellow alarm is transmitted. Also, the user has the option to globally override the SSIEx
registers from determining which channels are to have bit 7 stuffing performed. If the TITCR1.3 and
T1TCR2.0 bits are set to one, then all 24 T1 channels will have bit 7 stuffing performed on them,
regardless of how the SSIEx registers are programmed. In this manner, the SSIEx registers are only
affecting channels that are to have robbed-bit signaling inserted into them.
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10.3 AIS-Cl and RAI-CI Generation and Detection

The DS21455/DS21458 can transmit and detect the RAI-CI and AIS-CI codes in T1 mode. These codes
are compatible with and do not interfere with the standard RAI (Yellow) and AIS (Blue) alarms. These
codes are defined in ANSI T1.403.

The AIS-CI code (alarm indication signal-customer installation) is the same for both ESF and D4
operation. Setting the TAIS-CI bit in the TICCRI register and the TBL bit in the TITCRI register causes
the DS21455/DS21458 to transmit the AIS-CI code. The RAIS-CI status bit in the SR4 register indicates
the reception of an AIS-CI signal.

The RAI-CI (remote alarm indication-customer installation) code for T1 ESF operation is a special form
of the ESF Yellow Alarm (an unscheduled message). Setting the RAIS-CI bit in the TICCRI1 register
causes the DS21455/DS21458 to transmit the RAI-CI code. The RAI-CI code causes a standard Yellow
Alarm to be detected by the receiver. When the host processor detects a Yellow Alarm, it can then test the
alarm for the RAI-CI state by checking the BOC detector for the RAI-CI flag. That flag isa 011111 code
in the 6-bit BOC message.

The RAI-CI code for T1 D4 operation is a 10001011 flag in all 24 time slots. To transmit the RAI-CI
code the host sets all 24 channels to idle with a 10001011 idle code. Since this code meets the
requirements for a standard T1 D4 Yellow Alarm, the host can use the receive channel monitor function
to detect the 100001011 code whenever a standard Yellow Alarm is detected.
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10.4 T1 Receive-Side Digital-Milliwatt Code Generation

Receive-side digital-milliwatt code generation involves using the receive digital-milliwatt registers
(TIRDMR1/2/3) to determine which of the 24 T1 channels of the T1 line going to the backplane should
be overwritten with a digital-milliwatt pattern. The digital-milliwatt code is an 8-byte repeating pattern
that represents a 1kHz sine wave (1E/0B/OB/1E/9E/8B/8B/9E). Each bit in the TIRDMRx registers
represents a particular channel. If a bit is set to a one, then the receive data in that channel will be
replaced with the digital-milliwatt code. If a bit is set to zero, no replacement occurs.
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Register Name: T1IRDMR1
Register Description: T1 Receive Digital-Milliwatt Enable Register 1
Register Address: 0Ch
Bit # 7 6 5 4 3 2 1 0
Name CHS CH7 CH6 CHS5 CH4 CH3 CH2 CH1
Default 0 0 0 0 0 0 0 0
Bits 0 to 7/Receive Digital-Milliwatt Enable for Channels1to 8 (CH1to CHS8).

0 = do not affect the receive data associated with this channel

1 = replace the receive data associated with this channel with digital-milliwatt code
Register Name: T1RDMR2
Register Description: T1 Receive Digital-Milliwatt Enable Register 2
Register Address: 0Dh
Bit # 7 6 5 4 3 2 1 0
Name CHI16 CHI15 CH14 CH13 CHI12 CHI11 CH10 CH9
Default 0 0 0 0 0 0 0 0
Bits 0 to 7/Receive Digital Milliwatt Enable for Channels9to 16 (CH9 to CH16).

0 = do not affect the receive data associated with this channel

1 = replace the receive data associated with this channel with digital-milliwatt code
Register Name: T1RDMR3
Register Description: T1 Receive Digital-Milliwatt Enable Register 3
Register Address: OEh
Bit # 7 6 5 4 3 2 1 0
Name CH24 CH23 CH22 CH21 CH20 CH19 CHI18 CH17
Default 0 0 0 0 0 0 0 0

Bits 0 to 7/Receive Digital-Milliwatt Enable for Channels 17 to 24 (CH17 to CH24).
0 = do not affect the receive data associated with this channel
1 = replace the receive data associated with this channel with digital-milliwatt code
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10.5 T1 Information Register

Register Name:

Register Description:

INFO1

Information Register 1

Register Address: 10h

Bit # 7 6 5 4 3 2 1 0
Name RPDV TPDV COFA 8ZD 16ZD SEFE B8ZS FBE
Default 0 0 0 0 0 0 0 0

Bit O/Frame Bit Error Event (FBE). Set when a Ft (D4) or FPS (ESF) framing bit is received in error.

Bit 1/B8ZS Codeword Detect Event (B8ZS). Set when a B8ZS codeword is detected at RPOS and RNEG independent of
whether the B8ZS mode is selected or not via TITCR2.7. Useful for automatically setting the line coding.

Bit 2/Severely Errored Framing Event (SEFE). Set when two out of six framing bits (Ft or FPS) are received in error.

Bit 3/Sixteen Zero Detect Event (16ZD). Set when a string of at least 16 consecutive zeros (regardless of the length of the
string) have been received at RPOSI and RNEGI.

Bit 4/Eight Zero Detect Event (8ZD). Set when a string of at least eight consecutive zeros (regardless of the length of the
string) have been received at RPOSI and RNEGI.

Bit 5/Change of Frame Alignment Event (COFA). Set when the last resync resulted in a change of frame or multiframe
alignment.

Bit 6/Transmit Pulse Density Violation Event (TPDV). Set when the transmit data stream does not meet the ANSI T1.403
requirements for pulse density.

Bit 7/Receive Pulse Density Violation Event (RPDV). Set when the receive data stream does not meet the ANSI T1.403
requirements for pulse density.
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Table 10-1. T1 Alarm Criteria

ALARM SET CRITERIA CLEAR CRITERIA
Blue Alarm (AIS) (Note 1) Over a 3ms window, five or fewer | Over a 3ms window, siXx or more zeros are
zeros are received received

Yellow Alarm (RAI)

D4 Bit-2 Mode (T1RCR2.0 = 0) Bit 2 of 256 consecutive channels | Bit 2 of 256 consecutive channels is set to
is set to zero for at least 254 zero for less than 254 occurrences
occurrences

D4 12th F-bit Mode (TIRCR2.0 =1; [ 12th framing bit is set to one for 12th framing bit is set to zero for two
this mode is also referred to as the two consecutive occurrences consecutive occurrences
“Japanese Yellow Alarm”)

ESF Mode 16 consecutive patterns of 00FF 14 or fewer patterns of O0FF hex out of 16
appear in the FDL possible appear in the FDL

Red Alarm (LRCL) (Also referred to | 192 consecutive zeros are 14 or more ones out of 112 possible bit

as Loss of Signal) received positions are received, starting with the

first one received

Note 1:  The definition of blue alarm (or alarm indication signal) is an unframed, all-ones signal. Blue alarm detectors should be able to
operate properly in the presence of a 10E-3 error rate, and they should not falsely trigger on a framed, all-ones signal. The blue
alarm criteria in the DS21455/DS21458 have been set to achieve this performance. It is recommended that the RBL bit be
qualified with the RLOS bit.

Note 2:  ANSI specifications use a different nomenclature than this data sheet does; the following terms are equivalent:

RBL = AIS
RCL =LOS
RLOS = LOF
RYEL = RAI
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11. E1 FRAMER/FORMATTER CONTROL REGISTERS

The E1 framer portion of the DS21455/DS21458 is configured via a set of four control registers.
Typically, the control registers are only accessed when the system is first powered up. Once the device
has been initialized, the control registers will only need to be accessed when there is a change in the
system configuration. There are two receive control registers (E1IRCR1 and EIRCR2) and two transmit
control registers (EITCR1 and EITCR2). There are also four status and information registers. Each of
these eight registers is described in this section.

11.1 E1 Control Registers

Register Name: E1IRCR1

Register Description: E1 Receive Control Register 1

Register Address: 33h

Bit # 7 6 5 4 3 2 1 0
Name RSERC RSIGM | RHDB3 RG802 RCRC4 FRC SYNCE | RESYNC
Default 0 0 0 0 0 0 0 0

Bit O/Resync (RESYNC). When toggled from low to high, a resync is initiated. Must be cleared and set again for a subsequent
resync.

Bit /Sync Enable (SYNCE).
0 = auto resync enabled
1 = auto resync disabled

Bit 2/Frame Resync Criteria (FRC).
0 =resync if FAS received in error 3 consecutive times
1 =resync if FAS or bit 2 of non-FAS is received in error three consecutive times

Bit 3/Receive CRC-4 Enable (RCRCA4).
0 = CRC-4 disabled
1 = CRC-4 enabled

Bit 4/Receive G.802 Enable (RG802). See the Sgnaling Operation section for details.
0 = do not force RCHBLK high during bit 1 of time slot 26
1 = force RCHBLK high during bit 1 of time slot 26

Bit 5/Receive HDB3 Enable (RHDB3).
0 = HDB3 disabled
1 = HDB3 enabled

Bit 6/Receive Signaling M ode Select (RSIGM).
0 = CAS signaling mode
1 = CCS signaling mode

Bit 7/RSER Control (RSERC).

0 = allow RSER to output data as received under all conditions
1 = force RSER to one under loss-of-frame alignment conditions
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Table 11-1. E1 Sync/Resync Criteria

FRAME OR
MULTIFRAME SYNC CRITERIA RESYNC CRITERIA ITU SPEC.
LEVEL
FAS FAS present in frame N Three consecutive incorrect FAS G.706
and N + 2, and FAS not received 4.1.1
present in frame N + 1 4.1.2
Alternate: (EIRCR1.2=1) The
above criteria is met or three
consecutive incorrect bit 2 of non-
FAS received.
CRC-4 Two valid MF alignment 915 or more CRC-4 codewords out G.706
words found within 8ms of 1000 received in error 4.2 and 4.3.2
CAS Valid MF alignment word | Two consecutive MF alignment G.7325.2
found and previous time words received in error
slot 16 contains code other
than all zeros
Register Name: E1IRCR2
Register Description: E1 Receive Control Register 2
Register Address: 34h
Bit # 7 6 5 4 3 2 1 0
Name Sa8S Sa7S Sa6S Sa5S Sa4S — — RCLA
Default 0 0 0 0 0 0 0 0

Bit O/Receive Carrier Loss (RCL) Alternate Criteria (RCLA). Definesthecriteriafor a Receive Carrier Loss condition
for both the framer and Line Interface (L1U)

0 = RCL declared upon 255 consecutive zeros (125us)

1 = RCL declared upon 2048 consecutive zeros (1ms)

Bit 1/Unused, must be set to zero for proper operation.

Bit 2/Unused, must be set to zero for proper operation.

Bit 3/Sa4-Bit Select (Sa4S). Set to one to have RLCLK pulse at the Sa4-bit position; set to zero to force RLCLK low during
Sa4-bit position. See the Functional Timing Diagrams section for details.

Bit 4/Sa5-Bit Select (Sa5S). Set to one to have RLCLK pulse at the Sa5-bit position; set to zero to force RLCLK low during
Sa5-bit position. See the Functional Timing Diagrams section for details.

Bit 5/Sa6-Bit Select (SabS). Set to one to have RLCLK pulse at the Sa6-bit position; set to zero to force RLCLK low during
Sa6-bit position. See the Functional Timing Diagrams section for details.

Bit 6/Sa7-Bit Select (Sar7S). Set to one to have RLCLK pulse at the Sa7-bit position; set to zero to force RLCLK low during
Sa7-bit position. See the Functional Timing Diagrams section for details.

Bit 7/Sa8-Bit Select (Sa8S). Set to one to have RLCLK pulse at the Sa8-bit position; set to zero to force RLCLK low during
Sa8-bit position. See the Functional Timing Diagrams section for details.
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E1TCR1
E1 Transmit Control Register 1

Register Name:
Register Description:

Register Address: 35h

Bit # 7 6 5 4 3 2 1 0
Name TFPT T16S TUAI1 TSiS TSAl THDB3 TG802 TCRC4
Default 0 0 0 0 0 0 0 0

Bit O/Transmit CRC-4 Enable (TCRCA4).
0 = CRC-4 disabled
1 = CRC-4 enabled

Bit 1/Transmit G.802 Enable (T G802). See the Functional Timing Diagrams section for details.
0 = do not force TCHBLK high during bit 1 of time slot 26
1 = force TCHBLK high during bit 1 of time slot 26

Bit 2/Transmit HDB3 Enable (THDB3).
0 = HDB3 disabled
1 = HDB3 enabled

Bit 3/Transmit Signaling All Ones (TSA1).
0 = normal operation
1 = force time slot 16 in every frame to all ones

Bit 4/Transmit I nternational Bit Select (TSIS).
0 = sample Si bits at TSER pin
1 = source Si bits from TAF and TNAF registers (in this mode, EITCR1.7 must be set to zero)

Bit 5/Transmit Unframed All Ones (TUAL).
0 = transmit data normally
1 = transmit an unframed all one’s code at TPOSO and TNEGO

Bit 6/Transmit Time Slot 16 Data Select (T16S). See the Transmit Signaling section for details.
0 = time slot 16 determined by the SSIEx registers and the THSCS function in the PCPR register
1 = source time slot 16 from TS1 to TS16 registers

Bit 7/Transmit Time Slot 0 Pass Through (TFPT).

0 = FAS bits/Sa bits/Remote Alarm sourced internally from the TAF and TNAF registers
1 = FAS bits/Sa bits/Remote Alarm sourced from TSER
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E1TCR2
E1 Transmit Control Register 2

Register Name:
Register Description:

Register Address: 36h

Bit # 7 6 5 4 3 2 1 0
Name Sa8S Sa7S Sa6S Sa5S Sa4S AEBE AAIS ARA
Default 0 0 0 0 0 0 0 0

Bit O/Automatic Remote Alarm Generation (ARA).
0 = disabled
1 = enabled

Bit I/Automatic Al S Generation (AAIS).
0 = disabled
1 = enabled

Bit 2/Automatic E-Bit Enable (AEBE).
0 = E-bits not automatically set in the transmit direction
1 = E-bits automatically set in the transmit direction

Bit 3/Sa4-Bit Select (Sa4S). Set to one to source the Sa4 bit from the TLINK pin; set to zero to not source the Sa4 bit. See the
Functional Timing Diagrams section for details.

Bit 4/Sa5-Bit Select (SabS). Set to one to source the Sa5 bit from the TLINK pin; set to zero to not source the Sa5 bit. See the
Functional Timing Diagrams section for details.

Bit 5/Sa6-Bit Select (SabS). Set to one to source the Sa6 bit from the TLINK pin; set to zero to not source the Sa6 bit. See the
Functional Timing Diagrams section for details.

Bit 6/Sa7-Bit Select (Sa7S). Set to one to source the Sa7 bit from the TLINK pin; set to zero to not source the Sa7 bit. See the
Functional Timing Diagrams section for details.

Bit 7/Sa8-Bit Select (Sa8S). Set to one to source the Sa8 bit from the TLINK pin; set to zero to not source the Sa8 bit. See the
Functional Timing Diagrams section for details.

67 of 269



DS21455/DS21458 Quad T1/E1/J1 Transceivers

11.2 Automatic Alarm Generation
The device can be programmed to automatically transmit AIS or remote alarm.

11.2.1 Auto AIS

When automatic AIS generation is enabled (E1TCR2.1 = 1), the device monitors the receive side framer
to determine if any of the following conditions are present: loss of receive frame synchronization, AIS
alarm (all ones) reception, or loss of receive carrier (or signal). If any one (or more) of the above
conditions is present, then the framer will either force an AIS or remote alarm.

11.2.2 Auto RAI

When automatic RAI generation is enabled (E1TCR2.0 = 1), the framer monitors the receive side to
determine if any of the following conditions are present: loss of receive frame synchronization, AIS alarm
(all ones) reception, or loss of receive carrier (or signal) or if CRC-4 multiframe synchronization cannot
be found within 128ms of FAS synchronization (if CRC-4 is enabled). If any one (or more) of the above
conditions is present, then the framer will transmit a RAI alarm. RAI generation conforms to ETS 300
011 specifications and a constant remote alarm will be transmitted if the DS21455/DS21458 cannot find
CRC-4 multiframe synchronization within 400ms as per G.706.

Note: It is an illegal state to have both automatic AlS generation and automatic remote alarm
generation enabled at the sametime.

11.2.3 Auto E-Bit

When automatic E-Bit generation is enabled (E1TCR2.2 = 1), and the transmitter is in CRC-4 mode, the
transmitter will automatically set the E-Bit according to the following.

Table 11-2. Auto E-Bit Conditions

E-BIT

CONDITION STATE
Receive CRC-4 disabled 0
Receive CRC-4 enabled but not synchronized 0
Receive CRC-4 enabled, Synchronized, with CRC Sub Multiframe codeword error 0
Receiver synchronized in CRC-4 mode with no CRC Sub Multiframe codeword errors 1

11.2.4 G.706 CRC-4 Interworking

G.706 Specifies a method to allow automatic interworking between equipment with and without CRC-4
capability. When basic frame alignment is established the device begins searching for the CRC-4
alignment pattern. If after 8ms the CRC-4 alignment is not found, it is assumed that frame alignment was
invalid and the device returns to the basic frame alignment search to establish new frame alignment.
After the new frame alignment is established the device starts a new 8ms search period for CRC-4
alignment. If CRC-4 alignment is found, the device starts CRC-4 performance monitoring and setting of
the transmitted E-bits according to G.706. (See the Auto E-bit section.) If CRC-4 alignment is not
achieved the device continues to return to the basic frame alignment procedure followed by an 8ms
search period for CRC-4. This process continues for 400ms. At the end of this 400ms period, it is
assumed that the far end equipment is non-CRC-4, the search for CRC-4 alignment is terminated and the
E-bits transmitter toward the far end equipment are set continuously = 0. The D