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GENERAL DESCRIPTION A fully integrated device that supports:

The XRT72L13 is a fully integrated, low power, Multi- Multiplexing/Demultiplexing Mode
plexer/Framer IC which performs Multiplexing/De- Clear Channel DS3 Framer Mode
mutiplexing of 28 DS1or 21 E1 signals into/from a .

DS3 signal with either M13 or C-bit parity frame for- High Speed HDLC Controller Mode
mat, performs Clear Channel DS3 Framing, and sup-  * Supports Multiple Loop-back modes
ports H|gh Speed HDLC/LAPD data ||nk|ng * Smooths gapped clock Signa|s

The XRT72L13 also contains M12 and M23 bit-inter-
leaving multiplexing/demultiplexing functions with
necessary stuffing and destuffing control. Seven in-
ternal DS2/G.747 framers are included to support
Mux/Demux purposes. * 5V Tolerant I/O

The XRT72L13 contains an integral DS3 Framer » Operates over the Industrial Temperature Range
which provides Clear Channel DS3 Framing and Er- APPLICATIONS
ror Accumulation in accordance with ANSI/ITU-T
specifications.

The XRT72L13 provides the intelligent functions of
DS3/DS2 mode control, signaling control, error and

Supports Intel or Motorola PIO P interfaces
Available in a 208 pin PQFP package
Single 3.3V Power Supply

* M13 Multiplexer/Demuliplexer Applications.
¢ Frame Relay Systems
* Digital Access and Cross Connect Systems

alarm reporting and handles the HDLC/LAPD data * Local Digital Switch

link through internal registers accessible via an 8-bit » Add/Drop Multiplexers

parallel, memory mapped, pProcessor interface. « DS3 Data/Channel Service Units.
FEATURES » Test Equipment

FIGURE 1. BLOCK DIAGRAM OF THE XRT72L13 MULTIPLEXER/FRAMER
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PIN OUT OF THE 72L13 FRAMER IC

2 2

e} e}

I 20 I

2 3 2 5
DE s 2 Exg 2 2 2
fge] I 2 FZ£ D 2 24 z Jdd
@2 0% LCC 80 <D m o 5% 5 5%

2 o Elu'w 2 2 z = 4 B D=
BOp% CXo ZnN® ITXI QX m -3 XTIXXIDT HdoxfTSax
02 8h 5003 2337000885085 N PR3 JmSx200Td02% ¥52074%
e BEEER0 0052025805088 950528000008 0835703852 425555030538

3008 = So Q m9 Q 8s3m5 o o
NNR3 R~ 0R0RR3 2510855002093 20000~0022e3 0 dwhn8Raana

g0z —— L
102 | I—
€0z ——
202 | I—
102 | I—
66T | I—
86T | I—
16T | I—
56T | I—
6T | I—
6T | I—
26T | I—
16T | I—
06T | I—
68T | I—
88T | I—
18T | I—
08T | I—
6LT | I—
(VA% | I—
LT | I—
LT | I—
2LT | I—
7 —
0LT | I—
69T | I—
89T | I—
19T | I—
99T | I—
goT | I—
91 ——
£9T | I—
29T | I—
19T | I—
09T | I—
6ST | I—
85T | I—
ST | I—

RxDS1Data_26 ] —— TxFrameRef
RxDS1Clk_26 ——] —— DS20utClk
RxDS1Data_25 ——] E— DSs2InClk
RxDS1CIk_25 —] F—— TxDS1CIk_0
RxDS1Data_24 ] F—— TxDS1Data_0
RxDS1CIk_24 —] E—— TxDS1CIk_1
RxDS1Data_23 —— [—— TxDS1Data_1
RxDS1CIk_23 ——] F—— TxDS1CIk_2
RxDS1Data_22 ——] —— TxDS1Data_2
RxDS1CIk_22 —] E——1 TxDS1CIk_3
VDD —GND
RxDS1Data_21 ] f—— TxDS1Data_3
RXDS1CIk_21 ——] [—— TxDS1CIk_4
RxDS1Data_20 ] —— TxDS1Data_4
RxDS1CIk_20 ——] F—— TxDS1CIk_5
RxDS1Data_19 ] f—— TxDS1Data_5
RxDS1CIk_19 —— E—— TxDSICIk_6
RxDS1Data_18 ] —— TxDS1Data_6
RXDS1CIk_18 ——] [ TxDS1CIk_7
RxDS1Data_17 ——] ——3vbD
RxDS1CIk_17 ] — TxDS1Data_7
RxDS1Data_16 ] F—— TxDS1Clk_8
RxDS1CIk_16 ——] E— TxDS1Data_8
RxDS1Data_15 ——] 208 Lead PQFP —— TxDS1CIk_9
TCK —] —— TxDS1Data_9
TMS ——] — TxDS1Clk_10
TDI —| —— TxDS1Data_10
TDO F—— TxDS1Clk_11
GND —
RXDS1CIk_15 ——] — TxDS1Data_11
RxDS1Data_14 —— [ TxDS1CIk_12
RXDS1CIk_14 ——] [— TxDS1Data_12
RxDS1Data_13 —— [— TxDSICIk_13
RxDS1CIk_13 — —— TxDS1Data_13
RxDS1Data_12 —— [—— TxDS1CIk_14
RXDS1CIk_12 ——] [— TxDS1Data_14
RxDS1Data_11 ——] — TxDS1CIk_15
RxDS1CIk_11 — [—1 TxDS1Data_15
VDD —]  —
RxDS1Data_10 ] — TxDS1CIk_16
RXDS1CIk_10 ——] [— TxDS1Data_16
RxDS1Data_9 ——] [—— TxDS1CIk_17
RXDS1CIk_9 —— [— TxDS1Data_17
RxDS1Data_8 ——| [—— TxDS1CIk_18
RxDS1CIk_8 ——] [— TxDS1Data_18
RxDS1Data_7/RXHDLC_Data_7 ———| [ TxDS1CIk_19
RxDS1CIk_7 —— —— TxDS1Data_19
RxDS1Data_6/RxHDLC_Data_6 —] [— TxDS1CIk_20
GND — —— TxDS1Data_20/TxHDLCData_0
RxDS1Clk_6 ——] [—— TxDS1Clk_21
RxDS1Data_5/RxHDLC_Data_5 —] [—— TxDS1Data_21/TxHDLCData_1
RXDS1CIk_5 —— [ TxDS1Clk_22
o-Nmy
NSO RO NN I NON DO AN TN ONPIOANNTNOERAOANDNIVONODIS SO0 S
BHBB OB P00 CCBBRNNRNN N NN NN DDV RDORDDBBPDODDPDD D PO A oA
S O W N X O A X ; Tu N0 000 700N
MNP S i+ Je0Ee8IpaYRoNERILE2R8288%83520E 8 m@ G2 g R
5089858598 >04 z oG 9 w' o o > 02533 g0xcgxmxw
835&65525 ouw = z < g 2 EHSC‘SQS 585858
802m|228§g Ix x 2 ;$454w4 waININ2
ofoxoliaka § WZ20222 R2RERL
I E938I0% o 5 ERESE "ETETE
g EREREEE 2 R.exp I o
5 5% ng =29 = 5 Y5N0Y 8N
£ gcagds 8 g3888 £ % £
& 5 8738838 ¢ éggse & g &
17 B B B B/} aFoT 0 [T )
g 8¢¢848 §8¢ ¢¢¢
E & & & & [ [
PART # PACKAGE OPERATING TEMPERATURE

XRT72L131Q 208 pin PQFP -40°C to +85°C




2Z° EAAR XRT72L13

M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC

REV. P1.0.6
TABLE OF CONTENTS
GENERAL DESCRIPTION .ottt ettt e e e e s ea e e e e e e e ea e ennns 1
AN I 1 S USN 1
2 e I O AN I 0 11 PSPt 1
Figure 1. Block Diagram of the XRT72L13 MUItIDIEXEI/FIAMEr ..........cccovcvieeiiiiiiieeiee e 1
PIN OUT OF THE 72L13 FRAMER IC itttuuuueeettettuieeeeeettussesseestsnasaesesstanaeaessssstnnaeeeestntnnsaeesessnnnaseeressnnnnanneees 2
ORDERING INFORMATION ..ottt et e et e e e e et s s e e e e e e e e s e e e eee s e e e e eaaatt s eeeeeeatns e ennnannns 2
ELECTRICAL CHARACTERISTICS ..ottt 39
ABSOLUTE IMAXIMUMS ... i ieieeee ettt ettt s s o444 e 22 a2 a2 e e e e e e e e eeeeeeeeeeeeseseeeseesbe e e st s e e s e s eeeeean e 39
DC ELECTRICAL CHARACTERISTICS ..uuuututuuuuuuaaaaaaaeaaasaaaaaaetatetaeteeeesssssessessssnnsssss s aasasaeaasaaeeaeaassesereeeeeenees 39
AC ELECTRICAL CHARACTERISTICS ettteetutrrerutnnnnnunnnnnaaaaaaasaaaaaaaaaaaseaastetteteseeeeesssssssssssssnnnnnnaaaaaaaeaeeans 39
AC ELECTRICAL CHARACTERISTICS (CONT.) toutututuuuuuutiiiiaisieiaiaaeaeaeaeeeaaseeetesereeeeesrssssstnssnnnnnnsn s aaaasaeaasens 40
Figure 2. Timing Diagram for Transmit Payload Input Interface, when the XRT72L13 is operating in
both the DS3 and LOOP-TIMING MOGES ...............ouurmieiiiiiaieeseeeescesciteataaaa e e e essscisssraaaaa s 43
Figure 3. Timing Diagram for the Transmit Payload Input Interface, when the XRT72L13 is operating
in both the DS3/Serial and Local-Timing MOAES ..............cccooveccrveiiiiaaeaeeiisssiiiirieiaaaaaaen, 44
Figure 4. Timing Diagram for the Transmit Payload Data Input Interface, when the XRT72L13 is op-
erating in both the DS3/Nibble and Looped-Timing MOAES ...............ccccovvvveviiesnaeesseriiinnns 44
Figure 5. Timing Diagram for the Transmit Payload Data Input Interface, when the XRT72L13 is op-
erating in the DS3/Nibble and Local-Timing MOES .............cccceuuueseieeeesiesciiirieeininaaaaaanan, 45

Figure 6. Timing Diagram for the Transmit Overhead Data Input Interface (Method 1 Access) .... 45
Figure 7. Timing Diagram for the Transmit Overhead Data Input Interface (Method 2 Access) .... 46
Figure 8. Transmit LIU Interface Timing - Framer is configured to update "TxPOS" and "TxNEG" on

the rising @dge Of "TXLINECIK" ...ttt a e e e e e e s s aanaaaaeean s 46
Figure 9. Transmit LIU Interface Timing - Framer is configured to update "TxPOS" and "TxNEG" on

the falling edge Of "TXLINECIK" ............ueeeeeieee ettt e e e e e e s s ssss s aaaaaaaaaes 47
Figure 10. Receive LIU Interface Timing - Framer is configured to sample "RxPOS" and "RxNEG"

on the rising €dge Of "RXLINECIK" ..........eeeiiee ettt e e e e e ssssssiatraaaaaaaeeeans 47
Figure 11. Receiver LIU Interface Timing - Framer is configured to sample "RxPOS" and "RxNEG"

on the falling edge Of "RXLINECIK" .........oouwiee oottt e e ess s st aaaaeeaaas 48
Figure 12. Receive Payload Data Output Interface Timing (Serial Mode Operation) ...................... 48
Figure 13. Receive Payload Data Output Interface Timing (Nibble Mode Operation) ..................... 49
Figure 14. Receive Overhead Data Output Interface Timing (Method 1 - Using RxOHCIK) ............ 49
Figure 15. Receive Overhead Data Output Interface Timing (Method 2 - Using RxOHEnable) ..... 50
Figure 16. Microprocessor Interface Timing - Intel Type Programmed I/O Read Operations ........ 50
Figure 17. Microprocessor Interface Timing - Intel Type Programmed I/O Write Operations ....... 51
Figure 18. Microprocessor Interface Timing - Intel Type Read Burst Access Operation ............... 51
Figure 19. Microprocessor Interface Timing - Intel Type Write Burst Access Operation .............. 52

Figure 20. Microprocessor Interface Timing - Motorola Type Programmed I/O Read Operation .. 52
Figure 21. Microprocessor Interface Timing - Motorola Type Programmed I/O Write Operation .. 53
Figure 22. Microprocessor Interface Timing - Motorola Type Read Burst Access Operation ....... 53
Figure 23. Microprocessor Interface Timing - Motorola Type Write Burst Access Operation ....... 53
Figure 24. Microprocessor Interface Timing - ResetB* Pulse WIdLth ..............cccccovvvviivveniineeeseisiiinns 53
1.0 SYSTEM DESCRIPTION ...oiiiitttiiieiiitit e it ite ettt ee e sttt e e sttt e e e e snbee e e e s sabbeeeesasbbeeeeesabbbeeeesnbeebeeeeesnnes 54
Figure 25. Block Diagram of the XRT72L13 M13 Multiplexer/Framer IC ...............ccccovvvvvvivinaaneannnnn, 54
1.1 XRT72L13 OPERATION WHILE IN THE MULTIPLEXER/DE-MULTIPLEXER MODE .........cccoceeviiiieniieeee. 54
Figure 26. Functional Block Diagram of the XRT72L13 M13 Multiplexer/Framer IC, while operating
in the "Multiplexer/De-MUltipleXer MOGE ...............cccuuveuieeiaieeeeesesciiiieae e e e e esssirtaaaaaaae s 55
1.2.2 1N the TrANSIMUE DIFECHION .......ceoieieieee ettt ettt e et e e e e nne s 55
1.1.2I1 thE RECEIVE DIFECLION ..ottt ettt e et e e e e nne s 56
1.1.3 Diagnostic Resources available for MUX/DEMUX MOQE ..............cccueieeioiiee e 56
Figure 27. lllustration of the XRT72L13 Operating in the "DS1/E1 Tributary Loop-back Mode ..... 57
Figure 28. lllustration of the XRT72L13 Operating in the "DS2/ITU-T G.747 Tributary Loop-Back




XRT72L13 2Z° EXAR

M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC

REV. P1.0.6
MO ... e e e e e e e e e et e e ettt ettt ararnrnanias 58
1.2 XRT72L13 OPERATION WHILE IN THE "CLEAR CHANNEL DS3 FRAMER MODE" ......cccccccciiiiiiiiiiiiins 58
Figure 29. Functional Block diagram of the XRT72L13 M13 Multiplexer/Framer IC, while Operating
in the “Clear Channel DS3 Framer MOUE” ............ueuuuuueuiiiiiiiieieieieeeaeeeaaaea e eeeeeevavainins 59
1.2.1 Operation of the XRT72L13 while in the "Clear Channel DS3 Framer Mode" ................ccccceevvevirvnnn... 59
Figure 30. Illustration of the XRT72L13 M13 Multiplexer/Framer operating in the "Clear Channel DS3
Framer Local LOOP-DACK" MOGE ..............ooooieiiiiiie st 60
Figure 31. Illustration of the XRT72L13 M13 Multiplexer/Framer operating in the "Clear Channel DS3
Framer Remote LOOP-DACK" MOUE ............c..ooooroieieeiiieie e 61
1.3 XRT72L13 OPERATION WHILE IN THE "HIGH SPEED HDLC CONTROLLER" MODE .........ccvvviciiieeennnn. 61
Figure 32. lIllustration of the XRT72L13 M13 Multiplexer/Framer IC, when it has been configured to
operate in the "High Speed HDLC Controller" Mode ...............cccoeeveevcccnrieeiiiiaaaaaesiesiiiinnns 62
2.0 The Microprocessor INterface BIOCK .........ccoiiiiiiiiiiiiiiiccc et e et e e e snrnene aeeees 62
Figure 33. Simple Block Diagram of the Microprocessor Interface Block, within the Framer IC .. 63
2.1 THE MICROPROCESSOR INTERFACE BLOCK SIGNAL ...vcviveteietiiesesieressesessesessesessesessesessesessesessessssessssessssessssessases 63
TABLE 1: DESCRIPTION OF THE MICROPROCESSOR INTERFACE SIGNALS THAT EXHIBIT CONSTANT ROLES IN BOTH
THE "INTEL" AND "MOTOROLA" MODES .....ccoeeeiies ettt s e an e e e e eesaaas 64
TABLE 2: PIN DESCRIPTION OF MICROPROCESSOR INTERFACE SIGNALS - WHILE THE MICROPROCESSOR INTER-
FACE IS OPERATING IN THE INTEL MODE ...c.oueiieiiieeseeee ettt ettt ettt a et e e a e et 64
TABLE 3: PIN DESCRIPTION OF THE MICROPROCESSOR INTERFACE SIGNALS WHILE THE MICROPROCESSOR IN-
TERFACE IS OPERATING IN THE MOTOROLA MODE ......ovviiiieieiiiis ettt 65

2.2 INTERFACING THE XRT 72L13 DS3 FRAMER TO THE LOCAL UC/UP OVER VIA THE MICROPROCESSOR INTERFACE
BLock 65
2.2.1 Interfacing the XRT 72L13 DS3 Framer to the Microprocessor over an 8 bit wide bi-directional Data Bus
65
2.2.2 DAL ACCESS MOUES ..ottt ettt e et e et e et e e eninnes 66
Figure 34. Behavior of Microprocessor Interface signals during an "Intel-type" Programmed 1/O
REAU OPEIALION ...ttt ettt e e e e e et aeene annes 67
Figure 35. Behavior of the Microprocessor Interface Signals, during an "Intel-type" Programmed I/
O WIIEE OPEIALION ...ttt ettt aae s aeeas 68
Figure 36. Illustration of the Behavior of Microprocessor Interface signals, during a "Motorola-type"
Programmed /O ReAd OPEIALION ............cuueeiiriiiiee ittt 69
Figure 37. lllustration of the Behavior of the Microprocessor Interface signal, during a "Motorola-
type" Programmed I/O WIite OPEIALION ..........c..cccouioriieiiiiiiie et 70
Figure 38. Behavior of the Microprocessor Interface Signals, during the "Initial" Read Operation of
a Burst Cycle (INtel TYPE PrOCESSON) .......ccccivueeiiiieiie ettt 72
Figure 39. Behavior of the Microprocessor Interface Signals, during subsequent "Read” Operations
WIthin the BUISE /O CYCIE .......coooieeei et .73
Figure 40. Behavior of the Microprocessor Interface signals, during the "Initial” Write Operation of
a Burst Cycle (INtel-YPe PrOCESSON) ........cccuueeeiiiiieeee ettt 74
Figure 41. Behavior of the Microprocessor Interface Signals, during subsequent "Write" Operations
WIthin the BUISE /O CYCIE ........ooooeeee ettt .75
Figure 42. Behavior of the Microprocessor Interface Signals, during the "Initial” Read Operation of
a Burst Cycle (MOtorola TYPE PrOCESSOI) .........ccuuueeiriuiieeiiesiieeeeeesiieee et 76
Figure 43. Behavior the Microprocessor Interface Signals, during subsequent "Read" Operations
within the Burst I/O Cycle (Motorola-type UC/UP) ...........ccceeeeiiiiiiieiiseee e 77
Figure 44. Behavior of the Microprocessor Interface signals, during the "Initial” Write Operation of
a Burst Cycle (MOtOrola-type PrOCESSON) ..........cccuuuue i 78
Figure 45. Behavior of the Microprocessor Interface Signals, during subsequent "Write" Operations
with the Burst I/O Cycle (Motorola-type UC/UP) ...........cooeeiiiiiieieeie e 79
2.3 ON-CHIP REGISTER ORGANIZATION ...tutttuttestteseetesaseseeseseeseseaseseesesseseseasessesessesessesessesessesessessssessaseseaseseaseneanes 79
2.3.1 Framer REQISIEr AAAIESSING ........oeee ettt e e et e e e e et eeeeaesnanneeeeeas 79
2.3.2 M13 Mux/Framer REQISEr DESCIIDHON ..........cccuuuueeeesiiiieseeesssieteeassstttaa e sssittaa e e s sstaa e e e s ssaa e e e esssnaeaes 79
TABLE 4: REGISTER ADDRESS MAP ..ottt ittt 80
OPERATING MODE REGISTER (ADDRESS = OX00) ....cceiiiiiiiiiii ettt s s s e s e s e s e e e e e e e aeaaaaaeeneeeeanneenes 83




2Z° EAAR XRT72L13
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

I/O CONTROL REGISTER (ADDRESS = OXOL) .uiiiiiieiiiiiiee sttt ettt st st e e e e e e e 84
PART NUMBER REGISTER (ADDRESS = OX02) ...ueiiiiiiiitieesesiieeee sttt sttt ettt e s e st e e st e e e e e 85
VERSION NUMBER REGISTER (ADDRESS = OX03) ....utiiiiiiiiirieieeiiieiee sttt ettt ettt s e e e e e e snnnneee s 85
BLOCK INTERRUPT ENABLE REGISTER (ADDRESS = OX04) ...uuiiiiiiiiiiiie ettt 86
BLOCK INTERRUPT STATUS REGISTER (ADDRESS = OX05) ...uviiiiiiiiiiieiiiiieiee ettt ettt 86
RXFIFO CONTROL REGISTER (ADDRESS = OX0B) ....eiiiiittiieieiiiiiie e iiiie e e sttt e e ettt e s e st e e sbbre e e s sibe e e e e eenees 87
M23 CONFIGURATION REGISTER (ADDRESS = OX07) .uutetiiiiiiiiieiiiiiiee e sttt sttt e s e s e e e 87
YT = S 89
M23 Tx DS2 AIS REGISTER (ADDRESS = OXO08) ...cciiiuiiiiiiiiiiiie ittt e sttt sttt sbbe e e e 89
M23 REQUEST LOOPBACK REGISTER (ADDRESS = OX09) ...ouviiiiiiiiiiie ittt ettt 90
M23 LOOPBACK ACTIVATION REGISTER (ADDRESS = OXOA) ...eiiiiiiiiiiieiiiiiiee ettt ettt 20
M23 Rx DS2 AIS REGISTER (ADDRESS = OXOB) ..iiiiiiiiiiiiiiiie ettt e 90
DS3 TEST REGISTER (ADDRESS = OXOC) ...iiiiiiieitiiiiiiieesasiteete s ettt e e sttt e e sib et e e s et e e e asb e e e aabe e e e e ennre s 91
RX DS3 CONFIGURATION AND STATUS REGISTER (ADDRESS = 0X10) ..ccoceeeiiieiiieeieeieeeeeeeeeeveve e 92
RX DS3 STATUS REGISTER (ADDRESS = OX11) .iiiiiiiiiiiiiiiieiiiiiiiiisisssss s e s e s e e e e e e e e e aeaeeeeeeeeeaeeeeeasssensennnnnnnnnnnnns 93
RX DS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ..uuvuuuiiiiiiiiiieieieeeeeeeeeeeeeeeeeee e e eeeeeeceennannnnnnnnnnns 94
RX DS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) .iiiiiiieiiiiiiieiinrnrnnniiiiniasaseseseseesaeeeaasasassssesssnssnnees 95
RX DS3 SYNC DETECT REGISTER (ADDRESS = OX14) ...oiiiiiiiiieiiiiiuiiiiiissssssseseseseeaaaaaaasaaesesssesssesessssssssnnnnnnns 96
RXDS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) ..oeeeieeiieieie e 97
RXDS3 LAPD CONTROL REGISTER (ADDRESS = OX18) ....cciiiiiiiieieiiiiiiiinieriiisssss s s e s seseeeeeeeaeaaaeaseseessnennnens 97
RXDS3 LAPD STATUS REGISTER (ADDRESS = 0X19) ..iiiiiiiiiiiiiiiieieiiietieie s ss s s s s e s e s e e e e e e e aaaaaenaeneeeannnnnens 98
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXLA) ...uuuuuiiiiiiiiiiiieieiei e e e e e e eeeee e e eeeeeeaeeeaeeaenrennnnnnneas 99
M12 DS2 # 2 CONFIGURATION REGISTER (ADDRESS = OX1B) ....uuvuuuiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeaeennnenens 100
M12 DS2 # 3 CONFIGURATION REGISTER (ADDRESS = OXL1C) ..uuvuvururiiiiiiiiisieiiieeeeeeeeeeeeeeeeeseseeeeeessesssnnnnnns 100
M12 DS2 # 4 CONFIGURATION REGISTER (ADDRESS = OX1D) ...uuuvuruiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeseseeeeeeeeeeescnnnnns 101
M12 DS2 # 5 CONFIGURATION REGISTER (ADDRESS = OX1E) ....uuvuuiiiiiiiiiiiieiiiiie e e eeeeeeeeeeeeeeeeeeeeeeveaeenenens 102
M12 DS2 # 6 CONFIGURATION REGISTER (ADDRESS = OXLF) ...vvuiiiiiiiiiiiiiiiiiis e e ie s e e e e e e e eeeeee e e eeeeeeeeenenens 103
M12 DS2 # 7 CONFIGURATION REGISTER (ADDRESS = 0X20) ....uuvuvuuuriiiiieieieieieeeeeeeeeeeaereesssseeeeessssnesnnnnnns 104
M12 DS2 # 1 AIS REGISTER (ADDRESS = OX21) ..oiiiiiiieii ettt sn e e e e e e e e e e e e e e e e e e aeeeees 105
M12 DS2 # 2 AIS REGISTER (ADDRESS = 0X22) ..ciciiiiieieeeieie ettt s s s s e a e s an e e e e e e e aaaeaeaeeeees 106
M12 DS2 # 3 AIS REGISTER (ADDRESS = 0X23) ..iiiiiieieiiieieiiie et ettt s s s s e e e e e a e e e e e e e aaaeaeneeeees 107
M12 DS2 # 4 AIS REGISTER (ADDRESS = 0X24) ..ciciiiei e e ettt s s e a e s e a e e e e e e e aaaeaeaeeeees 108
M12 DS2 # 5 AIS REGISTER (ADDRESS = 0X25) ..iiiiiiiieiii ettt s s s e n e e e e e e e e e e e e e e e e e aeaeees 109
M12 DS2 # 6 AIS REGISTER (ADDRESS = 0X26) ...ccceieeeiieeieiiie e ettt s s s s e a e s e e e e e e e e e aaaeaaaeeeees 110
M12 DS2 # 7 AIS REGISTER (ADDRESS = OX27) ieiiiiieiei e e ettt ettt s s e n e aen e e e e e e e aaaaaeaeeeees 111
M12 DS2 # 1 LOOP-BACK REGISTER (ADDRESS = OX28) ...cciiiiiiiieieiieeeininieieiiiiinss s s s s s ss e e e s s s aaaaeeaaaaeaesenenns 112
M12 DS2 # 2 LOOP-BACK REGISTER (ADDRESS = 0X29) ...iiiiiiiiiieieeieeeieieinieiss s s s s ss e e e e e e e e e e e e aaaeaeeeaeees 113
M12 DS2 # 3 LOOP-BACK REGISTER (ADDRESS = OX2A) ..ieiiiiiiiiiuiuiurunsinisisseesssseaeaaaaaasaseseessssssssssmnnnne 114
M12 DS2 # 4 LOOP-BACK REGISTER (ADDRESS = OX2B) ..evvviiiiiiiiiiiiiiiiiis s ieis s e e eeeseaeeeeeaeaeeesneeeeessseessnnnnns 116
M12 DS2 # 5 LOOP-BACK REGISTER (ADDRESS = OX2C) ..ivvvitiiiiiuiuiiiuiisieisisseesssseaaaeaeasesssssssssssnsssssnnnnes 117
M12 DS2 # 6 LOOP-BACK REGISTER (ADDRESS = OX2D) ..ivvviiiiiiiiiiiiiiiiiisieieieieeeeeeeaeeeeeaaeeaeseeeeesssesesrnnnnns 118
M12 DS2 # 7 LOOP-BACK REGISTER (ADDRESS = OX28) ...cciiiiiiiieieeieeeieieieiiiiininss s s s s s ss e e e e e s aaaaeeanaaeaeseeeens 119
Tx DS3 CONFIGURATION REGISTER (ADDRESS = 0X30) .iiiiieiiiiiii ettt e n e n e e e e e e e e e e 120
TRANSMIT DS3 CONFIGURATION & STATUS REGISTER (ADDRESS = 0X31) ..vvvvviiiiiieiiniiiiiiineeeieseeeeeeeaaaens 121
TX DS3 FEAC REGISER (ADDRESS = 0X32) .uuuuuiiiiiiieieieieeeeeeeieeeee ettt eeeeeaeeaaassesatntasnsnnnna s sns e s e s e saaeaaaeaaaaens 122
TxDS3 LAPD CONFIGURATION REGISTER (ADDRESS = 0X33) ..iiiiiiiiiieiiiiiirininininninnesnsnsnssessseeeeesaaaaaeasaneees 122
TxDS3 LAPD STATUS AND INTERRUPT REGISTER (ADDRESS = 0X34) ..evviviiiiiiiiviiininiiisiinnn e e e s en e e e e neaaaeeas 123
TXDS3 M-BIT MASK REGISTER (ADDRESS = OX35) ..uuiiiiiiiiiiii e e eee ettt ee e e e e 124
Tx DS3 F-BIT MASK REGISTER - 1 (ADDRESS = 0X36) ..ccceieieiieeeeeiieieeeeeeeeee e e eteeee v s annn e 124
TXDS3 F-BIT MASK REGISTER - 2 (ADDRESS = OX37) eeieeeiiiiii e e e e e e eeee e e eee et eeeee e teaee e s e e 125
Tx DS3 F-BIT MASK REGISTER - 3 (ADDRESS = 0X38) ..ccciiiiiiieiei ittt 125
TXDS3 F-BIT MASK REGISTER - 4 (ADDRESS = 0X39) ..ciiiiiiiiiiee oottt e e 125
DS2 # 1 FRAMER CONFIGURATION REGISTER (ADDRESS = OX3A) ..vvuiuruuiutiniiiiisiainieeeeeesaeaeaessessssesessesnnnnns 126
DS2 # 2 FRAMER CONFIGURATION REGISTER (ADDRESS = OX3B) ...vvvvviiiiiiiiiiiisieisieeeeeeeeeeeeeseeeeeseeeeeeaennnns 127




XRT72L13 2Z° EXAR

M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC

REV. P1.0.6
DS2 # 3 FRAMER CONFIGURATION REGISTER (ADDRESS = OX3C) .iiicuuiiiiiiiiiiiieeiniieieeeseiteee et e e 128
DS2 # 4 FRAMER CONFIGURATION REGISTER (ADDRESS = 0X3D) ...cicuviiiiiiiiiiiiie it 129
DS2 # 5 FRAMER CONFIGURATION REGISTER (ADDRESS = OX3E) ...occuvviiiiiiiiiiieiiieiee et 130
DS2 # 6 FRAMER CONFIGURATION REGISTER (ADDRESS = OX3F) ..civiiiiiiiiiiiie ettt 131
DS2 # 7 FRAMER CONFIGURATION REGISTER (ADDRESS = OX40) ...cuvvvviiiiiiiieeeiiiiee ettt et 132
PMON LCV EVENT COUNT REGISTER - LSB (ADDRESS = OX51) ..eciiiiiiieiiiiiiie it 133
PMON FRAMING BIT ERROR COUNT REGISTER - MSB (ADDRESS = 0X52) ....evviiiiiiiiieiiiieee e 133
PMON FRAMING BIT ERROR COUNT REGISTER - LSB (ADDRESS = 0X53) ....evviiiiiiiiieiiiiiiee s 133
PMON P-BIT ERROR COUNT REGISTER - MSB (ADDRESS = O0X54) ...uiviiiiiiiiiie et 134
PMON P-BIT ERROR COUNT REGISTER - LSB (ADDRESS = OX55) ..iiivtiiiiiiiiiiiiie ittt 134
PMON FEBE EVENT COUNT REGISTER - MSB (ADDRESS = OX56) .....cvvtiiiiiiiieeiiiieeee e 134
PMON FEBE EVENT COUNT REGISTER - LSB (ADDRESS = OX57) ..iiicuuiiiiiiiiiitie et 134
PMON CP-BIT ERROR COUNT REGISTER - MSB (ADDRESS = 0X58) ....cciiiiiiiiiiiiiiiiiie et 135
PMON CP-BIT ERROR COUNT REGISTER - LSB (ADDRESS = 0X59) ...cciiiiiiiiiiiiieeeeeeeev e 135
PMON DS2 # 1 FRAMING BIT ERROR COUNT REGISTER (ADDRESS = OX5A) ..coivviiiiiiiiiiiiiiiiien e e e ne e 135
PMON DS2 # 2 FRAMING BIT ERROR COUNT REGISTER (ADDRESS = OX5B) ..evvvvvvieiiiiiiiiiiiiiiiiineneneeeeeeenns 135
PMON DS2 # 3 FRAMING BIT ERROR COUNT REGISTER (ADDRESS = OX5C) .ievvvvveveiiiiiiiiiiiiiiiiiri e eeee e 136
PMON DS2 # 4 FRAMING BIT ERROR COUNT REGISTER (ADDRESS = OX5D) ..evvvvvvveiiiviiiiniiiiiiiiireeieneeeeeeens 136
PMON DS2 # 5 FRAMING BIT ERROR COUNT REGISTER (ADDRESS = OX5E) ..evvvvvviiiiiiiiiiiiiiiiiiineneieseeeeenns 136
PMON DS2 # 6 FRAMING BIT ERROR COUNT REGISTER (ADDRESS = OX5F) .ioivvviiiiiiiiiiiiiiicc e 136
PMON DS2 # 7 FRAMING BIT ERROR COUNT REGISTER (ADDRESS = OX60) ....ccvvvverviiiiiiniiiiiiiiiieieieieeeeenns 137
PMON ITU-T G.747 # 1 P- BIT ERROR COUNT REGISTER (ADDRESS = OX61) ....ccvvvvviririnnniiiiiiiiieininieeeeenn 137
PMON ITU-T G.747 # 2 P- BIT ERROR COUNT REGISTER (ADDRESS = 0X62) .....cvvvvrvrmrnnrnriiiiiiiieieieieeeaens 137
PMON ITU-T G.747 # 3 P- BIT ERROR COUNT REGISTER (ADDRESS = 0X63) ....ccvvvvrrrnrinnninniiiiieieieieeeaens 137
PMON ITU-T G.747 # 4 P- BIT ERROR COUNT REGISTER (ADDRESS = 0X64) ....ccvvvvvvrirenniiiiiiiiiieieieieeeaens 138
PMON ITU-T G.747 # 5 P- BIT ERROR COUNT REGISTER (ADDRESS = 0X65) .....ccvvvvvrmrnnnniiiiiiiiieininieeenenns 138
PMON ITU-T G.747 # 6 P- BIT ERROR COUNT REGISTER (ADDRESS = OX66) ......cccvvvrmrmmrmrnniiiiiieieieieeenenns 138
PMON ITU-T G.747 # 7 P- BIT ERROR COUNT REGISTER (ADDRESS = OX67) ...cvvvvvrrrririnrniniiiiiiieinieieeeaens 138
PMON HOLDING REGISTER (ADDRESS = OXBC) ....vvvverriiiuruuiniiiiiiieassiaseeeeeseaaaaeesesesesesesessssssnsssnnnsnnnnnnnnnnnns 139
ONE SECOND ERROR STATUS REGISTER (ADDRESS = OX6D) ....cciiiiiiiiieiiieiesieiiirss s e e e e e e e ae e 139
LCV - ONE SECOND ACCUMULATOR REGISTER - MSB (ADDRESS = OX6E) .....cccvvvvveiiiiiiiiiiiiiiiiiieeee e 139
LCV - ONE SECOND ACCUMULATOR REGISTER - LSB (ADDRESS = OX6F) ...cccvvvviiiiiiiiiiiiiiiiisiee e ne s e 140
P-BIT ERRORS - ONE SECOND ACCUMULATOR REGISTER - MSB (ADDRESS = OX70) ...vvvvuviiiiiiiieieieieeeenn, 140
P-BIT ERRORS - ONE SECOND ACCUMULATOR REGISTER - LSB (ADDRESS = OX71) .ccccivviiiiiiiiiiieeeeeeeeee, 140
CP-BIT ERRORS - ONE SECOND ACCUMULATOR REGISTER - MSB (ADDRESS = 0X72) ...ccceevevvvveeeeeeeeeiinnns 140
CP-BIT ERRORS - ONE SECOND ACCUMULATOR REGISTER - LSB (ADDRESS = 0X73) ...ceeeeveievieeieeeeeeeeeiees 141
LINE INTERFACE DRIVE REGISTER (ADDRESS = OX80) ...cieiiiiiiiii i s a e a e a e e e e 141
LINE INTERFACE SCAN REGISTER (ADDRESS = OX8L) ..uvuturuuuuuiiiiiiieieieieeeeeeeieeeeeeeeeeeeeeeeeesessnennnnnnnnnnnnn e s 143
M23 RXDS2 LOOP-BACK REQUEST INTERRUPT ENABLE REGISTER (ADDRESS = 0X90) .....cuvvuviiiiiiiieieieieeeenn, 144
M23 RXDS2 CHANGE IN LOOP-BACK REQUEST STATE - INTERRUPT REGISTER (ADDRESS = 0x91) ............. 144
M23 RXDS2 LOOP-BACK REQUEST STATUS - INTERRUPT REGISTER (ADDRESS = 0X92) ...ccoooeviviieeeeeeeee, 146
M12 DS2 # 1 LOOP-BACK INTERRUPT/INTERRUPT ENABLE REGISTER (ADDRESS = 0X93) ..ccoovviiiieieiiieeeennn, 147
M12 DS2 # 1 LOOP-BACK STATUS REGISTER (ADDRESS = 0X94) ...cciiiiiiiiiiiieeeeeeeeee e 148
M12 DS2 # 2 LOOP-BACK INTERRUPT/INTERRUPT ENABLE REGISTER (ADDRESS = 0X95) ...cccovvvviiiieiiieeeenn, 148
M12 DS2 # 1 LOOP-BACK STATUS REGISTER (ADDRESS = 0X96) ....ccceiiiiiiiiieieieeeeeeeeeev e 149
M12 DS2 # 3 LOOP-BACK INTERRUPT/INTERRUPT ENABLE REGISTER (ADDRESS = 0X97) ..ccceevviiiieieieieeen, 150
M12 DS2 # 1 LOOP-BACK STATUS REGISTER (ADDRESS = 0X98) ....ccoiiiiiiiiiiieereeeeeeeee e 151
M12 DS2 # 4 LOOP-BACK INTERRUPT/INTERRUPT ENABLE REGISTER (ADDRESS = 0X99) ...cccovvvivieieniieeenn, 152
M12 DS2 # 1 LOOP-BACK STATUS REGISTER (ADDRESS = OX9A) ..iiiiiiiiiiiiee e 153
M12 DS2 # 5 LOOP-BACK INTERRUPT/INTERRUPT ENABLE REGISTER (ADDRESS = 0X9B) ..ccccoovvvveeeeeneeennn, 153
M12 DS2 # 1 LOOP-BACK STATUS REGISTER (ADDRESS = OX9C) .ieiiiiiiiiiei et 154
M12 DS2 # 6 LOOP-BACK INTERRUPT/INTERRUPT ENABLE REGISTER (ADDRESS = 0X9D) ..cccovvvvvveveiiieeeennn, 155
M12 DS2 # 1 LOOP-BACK STATUS REGISTER (ADDRESS = OX9E) ...cciiiiiiiiiiiieeeeeeeeeeee et e 156
M12 DS2 # 7 LOOP-BACK INTERRUPT/INTERRUPT ENABLE REGISTER (ADDRESS = OX9F) .cccvevvviiieeenieeeeenen, 157




2Z° EAAR XRT72L13
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

M12 DS2 # 1 LOOP-BACK STATUS REGISTER (ADDRESS = OXAD) ....vvteeiiiiiiieiiiiiieeessitie e e et e e 158
DS2 # 1 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXAL) ..coiiviiiieiiiiiie et 158
DS2 # 1 FRAMER INTERRUPT REGISTER (ADDRESS = OXA2) ..eiiiiiitiiiieeiiiiieeeaiiieieeessniree e s e sineeeessnineeessneeeas 159
DS2 # 1 FRAMER STATUS REGISTER (ADDRESS = OXA3) ...uueiiiiiiiiiiie sttt e sttt e e 160
DS2 # 2 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXAZ) ..coiiiiiiieiiiiiiie et 160
DS2 # 2 FRAMER INTERRUPT REGISTER (ADDRESS = OXAD) ..eiiiiiiiiiiiiiiiiiie ettt e 161
DS2 # 2 FRAMER STATUS REGISTER (ADDRESS = OXAB) ....uuviiiiiiiiiiie s ittt e sttt et s e e e 162
DS2 # 3 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXAT) .ieiiitviieeiiiiiieeeiiiee et ee et 162
DS2 # 3 FRAMER INTERRUPT REGISTER (ADDRESS = OXAB) ...etiiiiiiiiieiiiiiiiie ittt ettt 163
DS2 # 3 FRAMER STATUS REGISTER (ADDRESS = OXAD) ....uuiiiiiiiiiiiie sttt ettt 164
DS2 # 4 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXAA) .ciiiiiiiieiiiiiie et 164
DS2 # 4 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXAB) ....ccuvviiiiiiiiiieiiiie et 165
DS2 # 4 FRAMER STATUS REGISTER (ADDRESS = OXAC) ...uuiiiiiiiiiiieeiiiiie ettt 166
DS2 # 5 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXAD) ...vuuuiiiiiiiii i, 166
DS2 # 5 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXAF) ..vvvuiiiiiiiiii e 167
DS2 #5 FRAMER STATUS REGISTER (ADDRESS = OXAF) .iiiiiiiiiiie e e e e e e e e e e e e e e e 168
DS2 # 6 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXBO0) ...vuuvuriiiiiiiiiiiiiee e e eeeeeeeeeeeeeieiees 168
DS2 # 6 FRAMER INTERRUPT REGISTER (ADDRESS = OXB2) ..cciviiiiiiiiiiiiiiircris s e 169
DS2 # 6 FRAMER STATUS REGISTER (ADDRESS = OXB2) ..ieiiiiiiiiiiieeieesieinrsnnnnsninnsssasaseaesasaaaaaaasaseseseseees 170
DS2 # 7 FRAMER INTERRUPT ENABLE REGISTER (ADDRESS = OXB3) ...ovuvuiiiiiiiiiiiiii i, 170
DS2 # 7 FRAMER INTERRUPT REGISTER (ADDRESS = OXB5) ..ieiiiiiiiiiiiiiiiiiierrrs s 171
DS2 # 7 FRAMER STATUS REGISTER (ADDRESS = OXB5) ..iiiiiiiiiiiiiiiiieeiiinieiiiiiiisisis s s s ssss e e e e e e e e e eeeeaeeeeesenenns 171
3.0 The Microprocessor INterface BIOCK .........cccuvuiiiiiiiiieie e . 173
Figure 46. Simple Block Diagram of the Microprocessor Interface Block, within the Framer IC 173
3.1 THE MICROPROCESSOR INTERFACE BLOCK SIGNAL ...ccciiiuttitiiiiiitietie ittt e st e a et e e 173
TABLE 6: DESCRIPTION OF THE MICROPROCESSOR INTERFACE SIGNALS THAT EXHIBIT CONSTANT ROLES IN BOTH
THE "INTEL" AND "MOTOROLA" MODES ......ccooeeeeeeeeeeeeeee e 174
TABLE 7: PIN DESCRIPTION OF MICROPROCESSOR INTERFACE SIGNALS - WHILE THE MICROPROCESSOR INTER-
FACE IS OPERATING IN THE INTEL MODE ......uuuuitieeeeeee oot 174
TABLE 8: PIN DESCRIPTION OF THE MICROPROCESSOR INTERFACE SIGNALS WHILE THE MICROPROCESSOR IN-
TERFACE IS OPERATING IN THE MOTOROLA MODE .....ccoooieiieiii e 175

3.2 INTERFACING THE XRT72L13 DS3 FRAMER TO THE LOCAL UC/UP OVER VIA THE MICROPROCESSOR INTERFACE
BLock 175
3.2.1 Interfacing the XRT72L13 DS3 Framer to the Microprocessor over an 8 bit wide bi-directional Data Bus

175
3.2.2 DALA ACCESS MOUES ...ttt ettt e e ettt e s 176

Figure 47. Behavior of Microprocessor Interface signals during an "Intel-type" Programmed I/O

T To @ o L=] - 1o SR 177
Figure 48. Behavior of the Microprocessor Interface Signals, during an "Intel-type" Programmed I/

(@1 (= @] o =T 11 o] o PSS 178
Figure 49. Illustration of the Behavior of Microprocessor Interface signals, during a "Motorola-type"

Programmed I/O ReAd OPEIALION ..........uuueeuieeeeeesisisiieaaaa e e e e e ssstsittestaaaaaaaeassssiissssananaaaeans 179
Figure 50. lllustration of the Behavior of the Microprocessor Interface signal, during a "Motorola-

type" Programmed I/O WIite€ OPEIALION .............ccuvveeiieeseeiisesisiiiiiiasaaaeessssssisissaansaaaaaansnns 180
Figure 51. Behavior of the Microprocessor Interface Signals, during the "Initial" Read Operation of

a Burst Cycle (INtel TYPE PrOCESSOI) ........cccccuueurieiiiisaeseeesisseiisisteaaaaaa e e st s sssissaanaaaaaaaeanns 182
Figure 52. Behavior of the Microprocessor Interface Signals, during subsequent "Read" Operations

WIthin the BUISE I/Q CYCIE ...ttt ettt e e e e e e st sttt aaeaaeesssnnnns 183
Figure 53. Behavior of the Microprocessor Interface signals, during the "Initial" Write Operation of

a Burst Cycle (INteI-tYPE PrOCESSOI) ..........uuiueiiieeeeeieseisieaiaaa e e e eessessitsestaaaaaaaesssssissssanes 184
Figure 54. Behavior of the Microprocessor Interface Signals, during subsequent "Write" Operations

WIthin the BUISE I/Q CYCIE ...ttt ettt e e e e e st s st taaaaeaaeesssnnnns 185
Figure 55. Behavior of the Microprocessor Interface Signals, during the "Initial" Read Operation of

a Burst Cycle (Motorola TYPE PrOCESSOL) ........ccccuueeuieeiiisaeseeessisiiseiteaaaaaaeesssssissssssannanans 186

Figure 56. Behavior the Microprocessor Interface Signals, during subsequent "Read" Operations




XRT72L13 2Z° EXAR
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

within the Burst I/O Cycle (Motorola-type UC/UP) ...........cccccveeiiiiiiiiee e 187
Figure 57. Behavior of the Microprocessor Interface signals, during the "Initial” Write Operation of
a Burst Cycle (MOtOrola-type PrOCESSON) ..........cccuuueiieiiei e 188
Figure 58. Behavior of the Microprocessor Interface Signals, during subsequent "Write" Operations

with the Burst I/O Cycle (Motorola-type UC/UP) .........ccoooeeieiiiie e 189
3.3 ON-CHIP REGISTER ORGANIZATION ...utiiiiiiieitiiesiteiestii sttt e sib s st sba e s sbb e e s ssb e e s s a e e e b e e e sb b e e saba e s e ba e e s sbbenenns 189
3.3.1 Framer RegiSter AQUIESSING ........c.cccueeuieriiiii ettt ettt 189
3.3.2 M13 Mux/Framer RegiSter DE@SCIIDHON .............eeuu et ea e e 189
OPERATING MODE REGISTER (ADDRESS = OX00) ...cceeiiiiieiiiii ettt s s s s s e s e s e e e e e e aaeaeaaaaeaeneanneees 190
I/O CONTROL REGISTER (ADDRESS = OX0L) ..iiiiiiiiieieeiiiieiiueiueiiiss s sssaseeeeeseeeeeaeaeseseseseeeessssssssrnnnsnnnnnnnnnns 191
PART NUMBER REGISTER (ADDRESS = OX02) ...eevtiuiiiiuiiiuiiiiaiassseseseseeeeeaeteaeseseeeeeeesesessssnssssnnnnsnnnnnnn e an s 192
VERSION NUMBER REGISTER (ADDRESS = OX03) ...iiieiiitiiieiuiniunuinieiiiasasesasaeeseseaasaaaasseresesessessssemssmnnnmsnnnnne 192
BLOCK INTERRUPT ENABLE REGISTER (ADDRESS = 0X04) ..uuuiiiiiiii i i i e 192
BLOCK INTERRUPT STATUS REGISTER (ADDRESS = OX05) ..uuuiiiiiiiiii it e 193
RXFIFO CONTROL REGISTER (ADDRESS = OX0B) ...eiuvviiieiiiiiieeiiitiiee s s siieee e sttt e et e e e st e e e eeibee e e e e 194
M23 CONFIGURATION REGISTER (ADDRESS = OX07) .eiiutiiiiiiiiiieeeeitiiee ettt e e st e st e e et e e e e snneeee e 194
LY== PP 196
M23 Tx DS2 AIS REGISTER (ADDRESS = OXO08) .....eetiiiiiiiiiieiiiiiitee ittt et e et a e e e senneee s 196
M23 REQUEST LOOPBACK REGISTER (ADDRESS = OX09) ...ciiiitiiiiieiiiiiieeeitiiie e ritiee e et e et e e e s e ee e 197
M23 LOOPBACK ACTIVATION REGISTER (ADDRESS = OX0A) ...uutiiiiiiiiiiiie ittt ee et e e 197
M23 Rx DS2 AIS REGISTER (ADDRESS = OXOB) ....coiiiiiiiiiiiiiiiite ettt 198
DS3 TEST REGISTER (ADDRESS = OXOC) ...titiiiiiiitiiieeiiieiieeatitee e e e sttt e e e st e e s ettt e e e s bt be e e e snbneeeeesnbneeeeee 198
RX DS3 CONFIGURATION AND STATUS REGISTER (ADDRESS = OX10) ..iioiiiieiiiiiiieeiiiiiee e 199
RX DS3 STATUS REGISTER (ADDRESS = OXL1L) ..eiiiiiiiiiiiiiiiiiiesiiiieete sttt e sttt e ettt e s e e s s nnnnseeesnnnneeas 200
RX DS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ...eiiiiiiiiiiieiiiiiiiesiitieee ettt et 201
RXx DS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) .uiiiiiiiiiiiiie ettt 202
RX DS3 SYNC DETECT REGISTER (ADDRESS = OX14) iiiiiiiiiiiiiiiit ettt 203
RxDS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) ..uvvviiiiiiiiiieiiiiieee s 204
RXDS3 LAPD CONTROL REGISTER (ADDRESS = OX18) ....etiiiiiiiiiieiiiiiieeeitiieee s riteee e ettt ee e tneee e e snneeee e 205
RXDS3 LAPD STATUS REGISTER (ADDRESS = 0X19) .iiiuttiiiiiiiiiiitieiiiiiee ettt et senneee s 205
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..eiiiiiiiiiiiie ittt 206
M12 DS2 # 2 CONFIGURATION REGISTER (ADDRESS = OX1B) ...eoiiiiiiiiiiiiiiieee e 207
M12 DS2 # 3 CONFIGURATION REGISTER (ADDRESS = OXLC) ...uiiiiiiiiiiiieiiiiie ettt 208
M12 DS2 # 4 CONFIGURATION REGISTER (ADDRESS = OX1D) ...eeiiiiiiiiiiiieiiiiiie et 209
M12 DS2 # 5 CONFIGURATION REGISTER (ADDRESS = OX1E) ..eeiiiiiiiiiiiiiiiei e 210
M12 DS2 # 6 CONFIGURATION REGISTER (ADDRESS = OXLF) ...eeiiiiiiiiiii it 211
M12 DS2 # 7 CONFIGURATION REGISTER (ADDRESS = OX20) ....ettiiiiiiiiieiiiirieeeiiineeeesiineee e snnee e e snnneee s 212
M12 DS2 # 1 AIS REGISTER (ADDRESS = OX21) ..uiiiiiiiiiiiiiieiiieiie ettt et e et e e et et e e snennee e 213
M12 DS2 # 2 AIS REGISTER (ADDRESS = OX21) ..utiiiiiiiiiiiieiiieete ettt ettt ettt et a e e e snenneee s 214
TX DS3 CONFIGURATION REGISTER (ADDRESS = 0X30) ..eiiiiiitiiiieiiiiiieeeeiiieeeeesteeee s s sibeeeeesssnreeeesannneeaeesnees 215
TRANSMIT DS3 CONFIGURATION & STATUS REGISTER (ADDRESS = OX3L) ..eeeiiiiiiieieeiiieeeeesiiiieeesenireeee e 217
TX DS3 FEAC REGISER (ADDRESS = 0X32) 1.iiitttiieiiitite e e ettt ee e sttt e e e sttt e et e e s it e e e e asbe e e e s snbnee e s e e 217
TXDS3 LAPD CONFIGURATION REGISTER (ADDRESS = 0X33) ..iiiiiiiiiiiiiiiiiiiee e siiiee e e s siieeee et e e e stneeee e 218
TXDS3 LAPD STATUS AND INTERRUPT REGISTER (ADDRESS = 0X34) ..iiiiiiiiiiiiiieee et 218
TXDS3 M-BIT MASK REGISTER (ADDRESS = OX35) 1.uutiiieiiiiiiiee ettt ettt 219
TX DS3 F-BIT MASK REGISTER - 1 (ADDRESS = OX36) ..eeiiiiiiiiiiiiiiiiee e ittt eesesiibee et essibnee e e s sinee e e 220
TXDS3 F-BIT MASK REGISTER - 2 (ADDRESS = OX37) .ettiiiiiiiiiieiiiiee e ettt ettt ettt e e 220
TX DS3 F-BIT MASK REGISTER - 3 (ADDRESS = OX38) ..iiiiiiiiiiieiiiiiie ettt ettt ettt 221
TXDS3 F-BIT MASK REGISTER - 4 (ADDRESS = 0X39) ..eiiiiiiiiiiieiiiiie ettt ettt 221
222
PMON LCV EVENT COUNT REGISTER - LSB (ADDRESS = OX51) ..eciiiiiiiiiiiiiiie et 222
PMON FRAMING BIT ERROR COUNT REGISTER - MSB (ADDRESS = 0X52) ....eeviiiiiiiiiieiiiiieee e 222
PMON FRAMING BIT ERROR COUNT REGISTER - LSB (ADDRESS = 0X53) ....evviiiiiiiiieiiiiiiee s iiieeee e 223
PMON P-BIT ERROR COUNT REGISTER - MSB (ADDRESS = OX54) ...uuiiiiiiiiiiiei it 223
PMON P-BIT ERROR COUNT REGISTER - LSB (ADDRESS = OX55) ..iiiutiiiiiiiiiiiie it 223

Vi



2Z° EAAR XRT72L13

M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC

REV. P1.0.6
PMON FEBE EVENT COUNT REGISTER - MSB (ADDRESS = OX56) ....cciiuiiiiiiiiiiee ettt 224
PMON FEBE EVENT COUNT REGISTER - LSB (ADDRESS = OX57) ..etiiiiiiiiieiiiiieee et 224
PMON CP-BIT ERROR COUNT REGISTER - MSB (ADDRESS = 0X58) ....ccuvviiiiiiiiiie it 224
PMON CP-BIT ERROR COUNT REGISTER - LSB (ADDRESS = 0X59) ...cooitiiiiiiiiiiieeiiiiece et 225
PMON HOLDING REGISTER (ADDRESS = OXBC) ...ciiiiuutiiieiiiiiiiieiiitiee ettt e e s sttt e s s sibee e e s snn e e s e e e e 225
4.0 CLEAR CHANNEL FRAMER OPERATION OF THE XRT72L13 ..ot 227
M23 CONFIGURATION REGISTER (ADDRESS = OX07) ..iiitiiieeiitiiie ettt ettt et 227
4.1 DESCRIPTION OF THE DS3 FRAMES AND ASSOCIATED OVERHEAD BITS .....iiiiiiiiiiiiiii it 227
Figure 59. DS3 Frame Format fOr C-Dit PAITLY .............ccueuiiiioieiei it . 228
Figure 60. DS3 Frame FOrmat for M13 .............ooiiiimiiiiiie et .. 228
OPERATING MODE REGISTER (ADDRESS = 0X00) ....eitiiiiiutiiieeiiiiiiieeiitieee sttt e e sttt e et e e e e sabneeeeseneeee s 229
TABLE 10: THE RELATIONSHIP BETWEEN THE CONTENT OF BIT 2, (C-BIT PARITY*/M13) WITHIN THE "FRAMER
OPERATING MODE" REGISTER AND THE RESULTING DS3 FRAMING FORMAT ......ccevvviiiieeeeeeinans 229
TABLE 11: C-BIT FUNCTIONS FOR THE C-BIT PARITY DS3 FRAME FORMAT ....ccooiiiiieeeeeeeieeeia 229
4.1.1 Frame Synchronization Bits (Applies to both M13 and C-bit Parity Framing Formats) ..................... 230
4.1.2 Performance Monitoring/Error Detection BitS (PAITLY) .........ooooeeeeeiiieeeeeeee e 230
4.1.3 Alarm and Signaling-Related OVEerREAA BIlS .............ccueeei oo 230
Valid M-bits, F-bits, and P-bits 230
4.1.4 The "Data Link" Related OVerREAU BILS .............c.eeie oot e e 231
4.2 THE TRANSMIT SECTION OF THE XRT72L13 (CLEAR-CHANNEL FRAMER MODE OPERATION) ....ccvrvervrreriereanens 231
Figure 61. A Simple Illustration of the Transmit Section, within the XRT72L13; when it has been con-
figured to operate in the Clear-Channel Framer Mode ...........cccccccveeeeeescviiciinieriinnnnnnan, 232
4.2.1 The "Transmit Payload Data Input INterface” BIOCK ...............cccooiieioiieeaeeiie e 232
Figure 62. A Simple lllustration of the Transmit Payload Data Input Interface Block .................. 233
TABLE 12: LISTING AND DESCRIPTION OF THE PINS ASSOCIATED WITH THE "T RANSMIT PAYLOAD DATA INPUT
= Yo = PP 234

Figure 63. lllustration of the "Terminal Equipment" being interfaced to the "Transmit Payload Data
Input Interface" block (of the XRT72L13) for Mode 1(Serial/Loop-Timing) Operation .. 236
Figure 64. Behavior of the "Terminal Interface" signals between the "Transmit Payload Data Input
Interface" block (of the XRT72L13) and the Terminal Equipment (for Mode 1 Operation) ..
237
OPERATING MODE REGISTER (ADDRESS = OX00) ...uuuuuuuuuiiiiiisieieieeeeeeeeeeeeeeseeeeseeeeseessssesssesnssnnnnnnnnnnnnn s 237
Figure 65. lllustration of the "Terminal Equipment" being interfaced to the "Transmit Payload Data
Input Interface" block (of the XRT72L13) for Mode 2 (Serial/Local-Timed/Frame-Slave) Op-

L= L1 o) PP 238
Figure 66. Behavior of the "Terminal Interface" signals between the XRT72L13 and the Terminal

Equipment (MOAE 2 OPEIALION) ........ccceeeeeriieieia e e e eess sttt e e e e e esssssststeaaaaaaaeesessssnneees 239
OPERATING MODE REGISTER (ADDRESS = OX00) ...uuuuuuuuuiiiiiisieieieeeeeeeeeeeeeeseeeeseeeeseessssesssesnssnnnnnnnnnnnnn s 240

Figure 67. lllustration of the "Terminal Equipment" being interfaced to the "Transmit Payload Data
Input Interface" block (of the XRT72L13) for Mode 3 (Serial/Local-Timed/Frame-Master)

(@] =] - 11 o] o PR 241
Figure 68. Behavior of the Terminal Interface signals between the XRT72L13 and the Terminal

Equipment (DS3 Mode 3 OPEIation) ............cueeeeureiseessiesiisesieeeaaaaaeisasssissssesasaasaeasssssissnnsees 242
OPERATING MODE REGISTER (ADDRESS = OX00) ...uuutuuuuuuiiiiisieiaieeeeeeeeeeeaeeseeeseseeeeeesssseessesnssnnnsnnnnnnnnn s 242

Figure 69. lllustration of the "Terminal Equipment" being interfaced to the "Transmit Payload Data
Input Interface" block (of the XRT72L13) for Mode 4 (Nibble-Parallel/Loop-Timed) Opera-

o) PR 243
Figure 70. Behavior of the Terminal Interface signals between the XRT72L13 and the Terminal

Equipment (MOAE 4 OPEIALION) .........cceeeeeriieieia e e essstttttta e e e e e essssssassaaaaaaaaeasssssssnneees 244
OPERATING MODE REGISTER (ADDRESS = OX00) ...uuutuuuuuuiiiiisieiaieeeeeeeeeeeaeeseeeseseeeeeesssseessesnssnnnsnnnnnnnnn s 244

Figure 71. lllustration of the "Terminal Equipment" being interfaced to the "Transmit Payload Data
Input Interface" block (of the XRT72L13) for Mode 5 (Nibble-Parallel/Local-Timed/Frame-

Ry A=) IO o= - 11 (o RS 246
Figure 72. Behavior of the "Terminal Interface" signals between the XRT72L13 and the Terminal
Equipment (DS3 Mode 5 OPEration) ............uueeuuieiseeiisisiiiiiiieaaaaeeeisessiisssaeaaaaaaeasesssssnnnees 247

VI



XRT72L13 2Z° EXAR
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

OPERATING MODE REGISTER (ADDRESS = 0X00) ...eiittiieeeiiitiieeeeiitiiee e sttt e e e sttt e et e e e st e e e s aenbe e e e nneneas 247
Figure 73. lllustration of the "Terminal Equipment" being interfaced to the "Transmit Payload Data
Input Interface" block (of the XRT72L13) for Mode 6 (Nibble-Parallel/Local-Timed/Frame-

MASEEI) OPEIALION ...ttt e e et e e e esnnnees e 249
Figure 74. Behavior of the "Terminal Interface" signals between the XRT72L13 and the Terminal

Equipment (DS3 MOAE 6 OPEIALION) .........cccueeeiiiiieie i 250
OPERATING MODE REGISTER (ADDRESS = 0XO00) ...eiitttiieeiiiiieeeaiitiiee e sttt e e e sttt e et e e sibe e e e s aenbe e e e e nneneas 250

4.2.2 The Transmit Overhead Data INput INEEITACE ............ccvvuveeieeiiiiie e eees ettt 250

Figure 75. Simple lllustration of the "Transmit Overhead Data Input Interface" block ................ 251
TABLE 13: A LISTING OF THE OVERHEAD BITS WITHIN THE DS3 FRAME, AND THEIR POTENTIAL SOURCES, WITHIN

THE XRT72L13 oottt ettt e ettt et e e e oan 252
TABLE 14: DESCRIPTION OF "METHOD 1" TRANSMIT OVERHEAD INPUT INTERFACE SIGNALS .......cccvveeeee... 253
Figure 76. lllustration of the "Terminal Equipment” being interfaced to the "Transmit Overhead Data

Input INterface” (MEINOT 1) ..........ccoooueeiiieee et 2 54

TABLE 15: THE RELATIONSHIP BETWEEN THE NUMBER OF RISING CLOCK EDGES IN TXOHCLK, (SINCE "T XO-
HFRAME" WAS LAST SAMPLED "HIGH") TO THE DS3 OVERHEAD BIT, THAT IS BEING PROCESSED ......
255

Figure 77. Illustration of the signal that must occur between the Terminal Equipment and the
XRT72L13, in order to configure the XRT72L13 to transmit a "Yellow Alarm" to the "remote

TermMINAl @QUIDIMENT" ...ttt e e . 257
TABLE 16: DESCRIPTION OF "METHOD 2" TRANSMIT OVERHEAD INPUT INTERFACE SIGNALS .......cccvveveee... 258
Figure 78. lllustration of the "Terminal Equipment” being interfaced to the "Transmit Overhead Data

Input INterface” (MEINOU 2) .............ooueeeiiee et 2 59

TABLE 17: THE RELATIONSHIP BETWEEN THE NUMBER OF “T XOHENABLE” PULSES (SINCE THE LAST OCCUR-
RENCE OF THE “T XOHFRAME” PULSE) TO THE DS3 OVERHEAD BIT, THAT IS BEING PROCESSED BY

THE XRT72L13 oottt ettt e et e oan 260
Figure 79. Behavior of "Transmit Overhead Data Input Interface" signals between the XRT72L13 and
the Terminal Equipment (for MethOA 2) ...........ccc.oeeoiiiiiiiiiie e 262
4.2.3 The Transmit DS3 HDLC CONMIOHEN .............ccoocueeiiiiieieiii sttt 262
TX DS3 FEAC REGISTER (ADDRESS = 0X32) ...utttiiiiiitiieeeirititee e ettt e e e sttt e e st e e st e e e e s sbe e e e s abnee e s e e 263
TRANSMIT DS3 FEAC CONFIGURATION AND STATUS REGISTER (ADDRESS = OX31) ..cevvvviviiiiieeiiiiieeeenns 263
TRANSMIT DS3 FEAC CONFIGURATION AND STATUS REGISTER (ADDRESS = OX31) ..ccevviiiiiiiiiieiiiieeeenis 263
Figure 80. A Flow Chart depicting how to transmit a FEAC Message via the FEAC Transmitter 264
Figure 81. LAPD MeSSage Frame FOIMAL .............c.ouccuuiei i . 265
TABLE 18: THE LAPD MESSAGE TYPE AND THE CORRESPONDING VALUE OF THE FIRST BYTE, WITHIN THE IN-
FORMATION PAYLOAD ...ttt ettt ettt a e e e e et ta e e e e e e 266
TRANSMIT DS3 LAPD CONFIGURATION REGISTER (ADDRESS = 0X33) .iiiiiiiiiiiiiiiieeiiieeeeeniiiee e sneee e 266
TABLE 19: RELATIONSHIP BETWEEN TXLAPD MSG LENGTH AND THE LAPD MESSAGE SIZE ...........c....... 266
TRANSMIT DS3 LAPD CONFIGURATION REGISTER (ADDRESS = 0X33) .iiiiiiiiiiiiiiiieieeiiieeeeesiieeee e sreee e e 266
TABLE 20: RELATIONSHIP BETWEEN TXLAPD MSG LENGTH AND THE LAPD MESSAGE SIZE ...........c....... 267
TRANSMIT DS3 LAPD STATUS/INTERRUPT REGISTER (ADDRESS = 0X34) ...eviiiiiiiieieeiiiieee et 267
Figure 82. Flow Chart depict how to use the LAPD TranSmitter ..............cccooeueimccoeesisineenaisinenen 269
OPERATING MODE REGISTER (ADDRESS = 0XO00) ...ciitttieeiiiitiieeeeiitiiee e sttt e e e sttt e et e et e e e enbe e e e snneas 269
BLOCK INTERRUPT ENABLE REGISTER (ADDRESS = OX04) ...eiiiiiiiiiiieiiiiiiee sttt et 270
4.2.4 The Transmit DS3 FIramer BIOCK ............c..ooooe ittt 270
Figure 83. A Simple Illustration of the Transmit DS3 Framer Block and the associated paths to other
FUNCHONAI BIOCKS ...ttt . 271
TX DS3 CONFIGURATION REGISTER (ADDRESS = 0X30) ..eiiiiiiiiiiieiiitiiieeeitieeeeesitreee s e sibeeeeessinreeeesaneneeeeesnees 272
TABLE 21: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 7 (TX YELLOW ALARM) WITHIN THE TX DS3
CONFIGURATION REGISTER, AND THE RESULTING TRANSMIT DS3 FRAMER BLOCK'S ACTION ..... 272
TABLE 22: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 6 (Tx X-BITS) WITHIN THE Tx DS3 CONFIGU-
RATION REGISTER, AND THE RESULTING TRANSMIT DS3 FRAMER BLOCK'S ACTION .......ccc.coc..... 273
TABLE 23: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 5 (TX IDLE) WITHIN THE Tx DS3 CONFIGURATION
REGISTER, AND THE RESULTING TRANSMIT DS3 FRAMER ACTION .....ouvvviiiiniiiiiiieciiiniieinaeeneenas 273

TABLE 24: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 4 (TX AIS PATTERN) WITHIN THE Tx DS3 CON-

VIl



2Z° EAAR XRT72L13

M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC

REV. P1.0.6
FIGURATION REGISTER, AND THE RESULTING TRANSMIT DS3 FRAMER BLOCK'S ACTION ............ 274
TABLE 25: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 3 (Tx LOS) WITHIN THE TX DS3 CONFIGURA-
TION REGISTER, AND THE RESULTING TRANSMIT DS3 FRAMER BLOCK'S ACTION .........ccccouvrenee. 274
TX DS3 M-BIT MASK REGISTER, ADDRESS = OX35 ...iiiiiiiiiiiii ettt e e e e eaa s 275
TX DS3 F-BIT MASK1 REGISTER, ADDRESS = OX36 ...cvuuiiiiiiiiiiiiie e itieee et e et e et e et e e e et e e eaae e s eraeeenrans 275
TX DS3 F-BIT MASK2 REGISTER, ADDRESS = OX37 ..iituiiiiiiieeiiii ettt et e et eete e e et e e eaae e s et e enrans 276
TX DS3 F-BIT MASK3 REGISTER, ADDRESS = OX38 .. cotuiiiiiiiiiiiiie ettt ettt e e e et e e era e s et e earans 276
TX DS3 F-BIT MASK4 REGISTER, ADDRESS = OX39 .. ittt ettt e eera e et e eearans 276
4.2.5 The Transmit DS3 Line INterface BIOCK .............ccucocueicieiiiiiiiiii it 276
Figure 84. Approach to Interfacing the XRT72L13 Framer IC device to the XRT7300 DS3/E3/STS-1
TEANSITUILEE LIU ....cocooeeeeeeeeeee ettt e ettt e e e e e e e e s s 2eeas 277
Figure 85. A Simple lllustration of the "Transmit DS3 LIU Interface” blOCK ................ccccocveevnunne. 278
Figure 86. The Behavior of TxPOS and TxNEG signals during data transmission while the Transmit
DS3 LIU Interface is operating in the Unipolar Mode ..................coceviivoeniiisciieiiinen 278
I/O CONTROL REGISTER (ADDRESS = OXOL) ..uiiiiiiiiiiiiiie sttt e e s e e e e 279
TABLE 26: THE RELATIONSHIP BETWEEN THE CONTENT OF BIT 3 (UNIPOLAR/BIPOLAR*) WITHIN THE UNI I/O
CONTROL REGISTER AND THE TRANSMIT DS3 FRAMER LINE INTERFACE OUTPUT MODE ........... 279
Figure 87. lllustration of AMI LiN@ COUE ..........c.ccuueiiiimiiiiiiisiee et ee aeea 280
Figure 88. lllustration of two examples 0f B3ZS ENCOAING .............ccccoveiiiicciiiieiiiirieieesiiee e 280
I/O CONTROL REGISTER (ADDRESS = OXOL) ..uitiiiiiiiiiiiie sttt sttt e s e e e e 281
TABLE 27: THE RELATIONSHIP BETWEEN BIT 4 (AMI/B3ZS5*) WITHIN THE "I/O CONTROL" REGISTER AND THE
BIPOLAR LINE CODE THAT IS OUTPUT BY THE TRANSMIT DS3 LIU INTERFACE BLOCK ............... 281
[1/O CONTROL REGISTER (ADDRESS = OXOL) ....utiiiiiiiiiiieesesitieee e ettt e e s sttt e e ettt e e s st e e e e e e e s anbbe e e e e annnas 281
TABLE 28: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 2 (TXLINECLK INV) WITHIN THE "I/O C ONTROL"
REGISTER AND THE TXLINECLK CLOCK EDGE THAT TXPOS AND TXNEG ARE UPDATED ON ....... 281
Figure 89. Waveform/Timing Relationship between TxLineClk, TxPOS and TXNEG - TxPOS and Tx-
NEG are configured to be updated on the rising edge of TXLineCIk ..............cccooveern. 282
Figure 90. Waveform/Timing Relationship between TxLineClk, TxPOS and TXNEG - TxPOS and Tx-
NEG are configured to be updated on the falling edge of TXLIn€CIK ..............cccvveeenis 282
4.2.6 Transmit Section INtEIrUPt PrOCESSING ........ccceiiicreiieeiesisiseeseesetea e esstaae e ettt e e e assstaaeesisssaseaaaassins 282
BLOCK INTERRUPT ENABLE REGISTER (ADDRESS = OX04) ....uiiiiiiiiiiiee ettt et 283
TRANSMIT DS3 FEAC CONFIGURATION & STATUS REGISTER (ADDRESS = 0X31) ...cccvvvveiiiiiiieeiiiieee e 283
TRANSMIT DS3 FEAC CONFIGURATION & STATUS REGISTER (ADDRESS = 0X31) ..ccccvvveeiiiiiiieeiiiieee e 284
TXDS3 LAPD STATUS AND INTERRUPT REGISTER (ADDRESS = 0X34) ...uviiiiiiiiiiie ittt 284
TXDS3 LAPD STATUS AND INTERRUPT REGISTER (ADDRESS = 0X34) ...eviiiiiiiiiiieiiiiee ettt 285
4.3 THE RECEIVE SECTION OF THE XRT72L13 (DS3 MODE OPERATION) .....vtuveututeuenresentenetesensenesienessenessenesseneseens 285
Figure 91. A Simple lllustration of the Receive Section of the XRT72L13, when it has been config-
ured to operate in the DS3 MOUE ...........c.ooee i 286
4.3.1 The Receive DS3 LIU INtEIfACE BIOCK .........cccveoroiiiiieeeeie ettt 286
Figure 92. A Simple lllustration of the "Receive DS3 LIU Interface" BIOCK ..............ccccovvvvuvirannann. 287
Figure 93. Behavior of the RxPOS, RxNEG and RxLineClk signals during data reception of Unipolar
[0 T - P 288
[1/O CONTROL REGISTER (ADDRESS = OXOL) ..ciiiiiiiiiiiiiiieie ettt s s s e s e s e e e e e e e aeaeaeaaeeeaeeeeeeesnnnnes 288
TABLE 29: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 2 (TXLINECLK INV) WITHIN THE "I/O CONTROL"
REGISTER AND THE TXLINECLK CLOCK EDGE THAT TXPOS AND TXNEG ARE UPDATED ON ....... 288

Figure 94. lllustration on how the Receive DS3 Framer (within the XRT72L13 Framer IC) being inter-
face to theXRT7300 Line Interface Unit, while the Framer is operating in Bipolar Mode ....

289
Figure 95. Illustration Of AMI LINE COUE .............uuueueeiieeeseeiisciiiieitiaa e e e eessssisstttaaaaaaeesesssisinnnnns avves 289
Figure 96. lllustration of two examples 0f B3ZS DECOAING ............ccoceeccrvvreeiiiaaaaaaeeisissiiisiisinenannnns 290
[1/O CONTROL REGISTER (ADDRESS = OXOL) ..ciiiiieiiiiiiiiieie ettt s s s e s e s e e e e e e e e e e e aeaneeeeeeneeeesennnes 291
TABLE 30: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 1 (RXLINECLK INV) OF THE I/O CONTROL REG-
ISTER, AND THE SAMPLING EDGE OF THE RXLINECLK SIGNAL ...ccceveeeeemriremiininininsnsnsnaananaaeeeens 291
Figure 97. Waveform/Timing Relationship between RxLineClk, RxPOS and RxNEG - When RxPOS
and RxNEG are to be sampled on the rising edge of RXLINECIK ............cccccvvvvvvvvvennnnn.n, 291




XRT72L13 2Z° EXAR
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

Figure 98. Waveform/Timing Relationship between RxLineClk, RxPOS and RxNEG - When RxPOS

and RxNEG are to be sampled on the falling edge of RXLINECIK ..........cccccovvvcriiveennnnen. 292
4.3.2 The ReceiVe DS3 Framer BIOCK ..............cccooioiiuieiiiiiiieee sttt 292
Figure 99. A Simple lllustration of the Receive DS3 Framer Block and the Associated Paths to the
Other FUNCHONAI BIOCKS ...........oooiiieei ettt 2 92
Figure 100. The State Machine Diagram for the "Receive DS3 Framer" block's "Frame Acquisition/
Maintenance"” AIGOITERM ...........c.eoei et 29 3
Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...ccoiiuiriieiiiiiiiieiiiiiee e 294

TABLE 31: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 2 (FRAMING ON PARITY) WITHIN THE "RXx DS3
CONFIGURATION AND STATUS" REGISTER, AND THE RESULTING "FRAMING ACQUISITION CRITERIA ...
294

"Rx DS3 CONFIGURATION AND STATUS" REGISTER, (ADDRESS = 0X10) ...cceeiiiiiiiieiiiiiieeeeieeee e 295

TABLE 32: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT 1 (F-SYNC ALGO) WITHIN THE RX DS3 CoN-
FIGURATION AND STATUS REGISTER, AND THE RESULTING "F-BIT OOF DECLARATION CRITERIA" USED
BY THE "RECEIVE DS3 FRAMER" BLOCK .. ieoeie ettt 295

Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...cciiiuiiiieiiiiiiiieiiiiiee e 295

TABLE 33: THE RELATIONSHIP BETWEEN THE CONTENTS OF BIT O (M-SyNC ALGO) WITHIN THE "R x DS3 CoN-
FIGURATION AND STATUS" REGISTER, AND THE RESULTING "M-BIT OOF DECLARATION CRITERIA"

USED BY THE "RECEIVE DS3 FRAMER" BLOCK .....coooeiiiiiiieiieee ettt 295
Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...cciiiuiiiieiiiiiiiieiiiiiee e sieee e 296
I/O CONTROL REGISTER (ADDRESS = OXOL) ..eiiiiiiiiiieiitiiiee ettt ee e sttt ettt e ettt e e et e e e s seibe e e e e e nnneeeeeane 296
PMON FRAMING BIT ERROR EVENT COUNT REGISTER - MSB (ADDRESS = 0X52) ...cccvviuiiiieriiiiieieniiieeenn, 296
PMON FRAMING BIT ERROR EVENT COUNT REGISTER - LSB (ADDRESS = 0X53) ...ccvivviiiiieiiiiiiiieiiiiieen, 297
Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...cciiiuiiiieiiiiiiiieiiiiiee e 297
Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...cciiiuiriieiiiiiiiieiiiiiee e 298
Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...cciiiuiriieiiiiiiiieiiiiiee e 298
Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...cciiiuiriieiiiiiiiieiiiiiee e 299
Rx DS3 CONFIGURATION AND STATUS REGISTER, (ADDRESS = OX10) ...cciiiuiriieiiiiiiiieiiiiiee e 299
RX DS3 STATUS REGISTER (ADDRESS = OXLL) ..uiiiiiiiiiiiiieiitiiiee sttt ee ettt et e et e et e e e e s seneeeeeane 299
RX DS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ..iitiiiiieiiiiiieeeiiiiie ettt ettt e ee e 300
RXDS3 STATUS REGISTER (ADDRESS = OX11) .iiiiiiiiiiiiiiiieeiititiee e sttt ettt e st e e e e snneeeeee 300
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ..eiiiiiiiiiiiiiiiiiie it e e et ee e e e 301
PMON PARITY ERROR EVENT COUNT REGISTER - MSB (ADDRESS = OX54) ...coiiiiiiiiiiiiiiiiien e 301
PMON PARITY ERROR EVENT COUNT REGISTER - LSB (ADDRESS = OX55) ....eviiiiiiiiiiiiiiiie s 301
Figure 101. A Simple lllustration of the Locations of the “Source”, “Mid-Network” and "Sink” Ter-

minal Equipment (for CP-Bit PrOCESSING) ......c.uuveeiiiiiiiieiisiieee e 302
Figure 102. lllustration of the “Presumed Configuration” of the Mid-Network Terminal Equipment .

303

4.3.3 The Receive HDLC CONIONEr BIOCK ............c.cccieiiiiiiiiiiiiiieiee sttt 303

Rx DS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) ..eveviiiiiiiiieiiiiieeeeriieiee e 304
RX DS3 FEAC REGISTER (ADDRESS = OXL16) ..eiiteiiieiiiiiieeeitiiie e sttt ee e sttt e e sttt e e e e st e e e s sesbeeeesasnneeeeeane 305
Rx DS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) ..evvviiiiiiiiieiiiiieee e 305
Figure 103. Flow Diagram depicting how the Receive FEAC Processor Functions ..................... 306
Figure 104. LAPD MeSSage Frame FOIMAL ............cccuuuueimsiieeiieisiiee ettt 307
RXx DS3 LAPD CONTROL REGISTER (ADDRESS = OX18) ....iiiiiuiiiiieiiiiiiieeeiiiieee s sitiee e ettt ee et e e e e snneeee e 307
RXx DS3 LAPD STATUS REGISTER (ADDRESS = 0X19) ..uuiiiiiiiiiiiie ettt ettt e e 308
TABLE 34: THE RELATIONSHIP BETWEEN RXLAPDT yPE[1:0] AND THE RESULTING LAPD MESSAGE TYPE AND

SIZE ettt e e ananae 308
Figure 105. Flow Chart depicting the Functionality of the LAPD RECEIVEr ..........cccceeevecvrereenaune. 310

4.3.4 The Receive Overhead Data OUIPUL INEEITACE ..............eoeei o 310

Figure 106. A Simple Illustration of the "Receive Overhead Output Interface” block .................. 311
TABLE 35: LISTING AND DESCRIPTION OF THE PIN ASSOCIATED WITH THE RECEIVE OVERHEAD DATA OUTPUT

INTERFACE" B LOCK .ttt et e e et ea e e e e e e 312
Figure 107. lllustration of how to interface the Terminal Equipment to the “Receive Overhead Data

Output Interface” block (for MEtROA 1). ...........coovuieeeeiiiiiieeie et 313




2Z° EXAR XRT72L13
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

TABLE 36: THE RELATIONSHIP BETWEEN THE NUMBER OF RISING CLOCK EDGES IN RXOHCLK, (SINCE "R xO-
HFRAME" WAS LAST SAMPLED "HIGH") TO THE DS3 OVERHEAD BIT, THAT IS BEING OUTPUT VIA THE

“RXOH” OUTPUT PIN oottt ettt e et e et et ettt e et ettt ettt e ettt s s ne e e e e 314
Figure 108. lllustration of the signals that are output via the “Receive Overhead Output Interface (for
Y =11 g e o B ) PP 316
TABLE 37: LISTING AND DESCRIPTION OF THE PIN ASSOCIATED WITH THE RECEIVE OVERHEAD DATA OUTPUT
INTERFACE" BLOCK (METHOD 2) ...ttt 317
Figure 109. lllustration of how to interface the Terminal Equipment to the “Receive Overhead Data
Output Interface” block (for MEIROA 2). ..........cc.ueeeiiiiiiiie e 318

TABLE 38: THE RELATIONSHIP BETWEEN THE NUMBER OF “R XOHENABLE” OUTPUT PULSES ((SINCE "R XO-
HFRAME" WAS LAST SAMPLED "HIGH") TO THE DS3 OVERHEAD BIT, THAT IS BEING OUTPUT VIA THE

“RXOH” OUTPUT PIN oottt ettt e et e et et ettt e et ettt ettt e ettt s s ne e e e e 319
Figure 110. lllustration of the signals that are output via the “Receive Overhead Data Output Inter-

7= Tor=Xl o] (oTor Q6 (0] 4V =114 o Lo 1V K 3 21

4.3.5 The Receive Payload Data OUEPUL INEEITACE ............cceeeiciriieeeeeiiie e et ee sttt eesstta e e e ssaaaaaaeeaas 321

Figure 111. A Simple illustration of the "Receive Payload Data Output Interface"” block ............ 322
TABLE 39: LISTING AND DESCRIPTION OF THE PIN ASSOCIATED WITH THE RECEIVE PAYLOAD DATA OUTPUT IN-

TERFACE BLOCK ..ttt ettt ettt oottt et ettt e ettt e s e e e et e e et et e e eeesantaneeeeeennnes 323
Figure 112. [llustration of the XRT72L13 DS3/E3 Framer IC being interfaced to the "Receive" Termi-

nal Equipment (Serial Mode OPEration) .............ccuewiimiuieeiiisiieee e 324

Figure 113. An lllustration of the behavior of the signals between the "Receive Payload Data Output
Interface" block (of the XRT72L13) and the Terminal Equipment (Serial Mode Operation)

325
Figure 114. lllustration of the XRT72L13 DS3/E3 Framer IC being interfaced to the Receive Section
of the Terminal Equipment (Nibble-Mode Operation) ..............cccccuiuvcoeeeeisccneniiiscieeenn 326

Figure 115. An lllustration of the Behavior of the signals between the “Receive Payload Data Output
Interface” Block (of the XRT72L13) and the Terminal Equipment (Nibble-Mode Operation).

327

4.3.6 Receive Section INTErruPt PrOCESSING ...........uueeieuiieeeeesiuiiiseeeesisttaeeesststttaeassisttaaaessssteaassssssssssaeseaias 327
BLOCK INTERRUPT ENABLE REGISTER (ADDRESS = OX04) ....uiiiiiiiiiiiee ettt ettt 328
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....eiviiiiiiiiieiiiiieeeesitiiee e st e e et e s s e e 328
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...uveviiiiiiiiieiiiiieieesiiiiee ettt e 329
RxDS3 CONFIGURATION & STATUS REGISTER (ADDRESS = 0X10) ...eveeiiiiiiiieiiiiiiee et e et 329
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....eeeiiiiiiiiieiiiiieeeesiiiiee e s eibee e e e e s e e 330
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...uviiiiiiiiiiieiiiiieiiesniiiee e sttt e e 330
RxDS3 CONFIGURATION & STATUS REGISTER (ADDRESS = 0X10) ...eveeiiiiiiiieiiiiiiee et e et 330
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....eeviiiiiiiiieiiiiieeeesitiiee e st e e e st saibeee e 331
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...uveviiiiiiiiieiiiiieiiesiiiiee et e s e 331
RXxDS3 CONFIGURATION & STATUS REGISTER (ADDRESS = 0X10) ...cvieiiiiiiiieiiiiiieeeiriie e et 332
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....ueviiiiiiiiieiiiiieiiesitiiee e st e e st s s e e 332
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...ueeiiiiiiiiiieiiiiieiiesniiiee et e st e s 333
RxDS3 CONFIGURATION & STATUS REGISTER (ADDRESS = 0X10) ...eeeeiiiiiiiieiiiiiiee et e et 333
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....ueviiiiiiiiieiiiiieiiesitiiee e st e e st s s e e 334
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...ueeiiiiiiiiiieiiiiieiiesniiiee et e st e s 334
RXDS3 STATUS REGISTER (ADDRESS = OXL11) ...uiiiiiiiiiieieiiiieiee ettt e sttt e e e e 334
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....eevtiiiiiiiieiiiiieeeesiiiiee e st e e et s s e e 335
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...ueeiiiiiiiiiieiiiiieiiesniiiee et e st e s 335
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....eeviiiiiiiiiesiiiieeeesiiiiee e st e e st e s 336
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...uviviiiiiiiiieiiiiieiee sttt et 336
RXDS3 INTERRUPT ENABLE REGISTER (ADDRESS = OX12) ....eeviiiiiiiiieiiiiieeeesitiiee e st e e e st saibeee e 336
RXDS3 INTERRUPT STATUS REGISTER (ADDRESS = OX13) ...eeiviiiiiiiiieiiiiiiiee sttt e et e e 337
RxDS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) .ieeiiiiiiieiiiiieee e 337
RxDS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) .ieeiiiiiieeiiiiiee et 338
RxDS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) .ieeiiiiiiieiiiiiee et 338
RxDS3 FEAC INTERRUPT ENABLE/STATUS REGISTER (ADDRESS = OX17) .ieeiiiiiiieiiiiiee et 339

XI



XRT72L13 2Z° EXAR
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

RXDS3 LAPD CONTROL REGISTER (ADDRESS = OX18) ....etiiiiiiiiiieiiiiiieeeitiieee s sitiee e ettt e et ee e e snneeee e 339
RXDS3 LAPD CONTROL REGISTER (ADDRESS = OX18) ....etiiiiiiiiiieiiiiiieeeiiiiiee s sitiee e ettt e et ee e e snneeee e 340
5.0 Channelized (M13) Mode Operation of the XRT72L13 ..o 341
M23 CONFIGURATION REGISTER (ADDRESS = OX07) .iiiutiiiieiiiiieeeeiiiiie e stieee e sttt e et e e e sbne e e e e sneeeeeee 341
5.1 AN OVERVIEW OF CHANNELIZED OPERATION ....ciiiiiiiiiitiiieiitieesiiirestin e b s sinas s s s s s sne s snea e sna e snnesennnes 341
5.1.1 In North AMerican APPHCALIONS .............cuueiieeeieeeeseieee e eesea e e ettt e e e e st te e e e s st ae e e s sssssaaateaaeassaiseaes 341
Figure 116. Simple lllustration of the Overall Scheme to MUX 28 DS1 signals into a DS3 signal ......
341
Figure 117. Simple lllustration of the Overall Scheme to DEMUX a DS3 signal into 28 DS1 signals .
342
5.1.2 ATU-T G.747 APPIICALIONS ..ot e e e et e e e e e e e e e nnannneaeens 342

Figure 118. Simple lllustration of the Overall Scheme to MUX 21 E1 signals into a DS3 signal . 342
Figure 119. Simple lllustration of the Overall Scheme to DEMUX 21 E1 signals from a DS3 signal ..

343
5.1.3 Real Configuration Options Offered by the XRT72L13 .........oo e 343
5.2 CHANNELIZED OPERATION IN THE TRANSMIT DIRECTION ....ciuiiuiatiateaurauesieneesteeeseeseenensesesseasessesaessesessssseeneeseans 343
5.2.1 Channelized Operation, while the XRT72L13 is operating in the “M13” Framing Format. ................. 343
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..ooiiiiiiiiiiiieeeeeeeeee e e e e e 344
Figure 120. Illustration of M12 MUX #1 being configured to operate in the “DS1” Mode ............. 344
Figure 121. lllustration of the DS2 Framing SUCIUIE ............c.cceeeeseesiiuieriiaiaaaeessissiiisissinasaaaassssssinns 34 5
Figure 122. ThE DS2 PAYIOAU BILS .........c.ccceeieeeiiiae e eees sttt e e et sttt it e s e e e e s sssssasnanaanane aaaaenes 345
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..ooiiiiiiiiiiiieeeeeeeeee e e e e e 347
M12 DS2 # 1 AIS REGISTER (ADDRESS = OX2L1) .uuuuuutuiiiiiiiiiii e i et eieeeeeeeee e e e e eeeeeeeaeaee et e s e s e a e e e e e 347
M23 TX DS2 AIS REGISTER (ADDRESS = OX08) ....uuutuuiiiiieiiiieeiiiieeeeeeeee e et e eeeee e aeaeaes e s e s e s e a e e e e e 347
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..ooiiiiiiiiiiiieieeeeeeee e e e e e e e e 348
Figure 123. lllustration of the M12 MUX # 1 being configured to operate in the “G.747” Mode .. 348
Figure 124. Illustration of the “ITU-T G.747 Framing” StrUCHUIE ........cceeueieeiseeesiessiciiriieininanaanann 349
Figure 125. The “ITU-T G.747" PAYIOAA BILS ...........ccceiveeieeiiisiiie ettt .. 350
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..ooiiiiiiiiiiiieieeeeeeee e e e e e e 351
M12 DS2 # 1 AIS REGISTER (ADDRESS = OX2L1) .uuuuuutuiiiiiiiiiii e i et eieeeeeeeee e e e e eeeeeeeaeaee et e s e s e a e e e e e 351
M23 TX DS2 AIS REGISTER (ADDRESS = OX08) ....uuutuiiiiiiiiiieieieieeeeeeeee e e e e eeeee e eeaeae st s s e s e n e e e e e 351
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) .oiiiiiiiiiiiiieieeeeeeee s e e e e 352
5.2.2 Channelized Operation, while the XRT72L13 is operating in the “C-Bit Parity” Framing Format. ...... 352
5.3 CHANNELIZED OPERATION IN THE RECEIVE DIRECTION ...etiiiiiitiiiieiiiieieee s sttt e et e e e s et e e s e ee s s snnneeee s 352
5.3.1 Channelized Operation, while the XRT72L13 is operating in the “M13” Framing Format. ................. 352
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..uiiiiiiiiiiiie ittt 352
DS2 # 1 FRAMER STATUS REGISTER (ADDRESS = OXA3) ..eitiiiiiiiiieiiiiiieesiieee e e siteeeessiitneee s sinneeeesannneee s 353
DS2 # 1 FRAMER STATUS REGISTER (ADDRESS = OXA3) ..eitiiiiiiiiieiiiiiieesiiieee e e site et e s sibneee s sinneeeesannneee s 353
DS2 # 1 FRAMER STATUS REGISTER (ADDRESS = OXA3) ..eitiiiiiiiiieiiiiiieesiiieee e e site et e s sibneee s sinneeeesannneee s 354
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..uiiiiiiiiiiiie ittt 354
M12 DS2 # 1 CONFIGURATION REGISTER (ADDRESS = OXL1A) ..uiiiiiiiiiiiie ittt 355
DS2 # 1 FRAMER STATUS REGISTER (ADDRESS = OXA3) ..eitiiiiiiiiieiiiiiiiesiieee et ee e seneee s sinne e e e sannnee s 355
DS2 # 1 FRAMER STATUS REGISTER (ADDRESS = OXA3) ..eitiiiiiiiiieiiiiiieesitiee e e siteee e stneee s e e e sennnee s 356
DS2 # 1 FRAMER STATUS REGISTER (ADDRESS = OXA3) ..eitiiiiiiiiieiiiiiieesitiee e e siteee e stneee s e e e sennnee s 356
5.3.2 Channelized Operation, while the XRT72L13 is operating in the “C-Bit Parity” Framing Format. ...... 356
5.4 DIAGNOSTIC OPERATIONS = CHANNELIZED MODE ......iiiiuitiieieeateete et etesieseesieneeseeseenenseanesseeseseesaeseeseesseseenseseanes 356
5.4.1 M12 MUX (DS1 0r E1) LOOP-DACKS ........coveieieiiiiieeeeee ettt ettt ete e e straae e e e siassnaa e 356
5.4.2 M23 MUX (DS2 08 G.747) LOOP-DACKS .....ccocvveieaeeeeee ettt ettt esta e e e aasaae e e asassanaaa e 356
5.5 CHANNELIZED MODE INTERRUPTS ...cciiiuttttteesiitetttas sttt e e e sttt e e e aassatb e e e s asbbbeee e e e e abeeeee e e e ana et e e e s abn et e e e nansbeeeeeennnns 356
ORDERING INFORMATION ..ttt ettt e e e e e s s st ee e e e e e e s e s s nsntebe e e eeaaeeaees s nsteeseeeee bneees 357
PACKAGE DIMENSIONS ...ttt et e e e e 357
YY1 (0] L ST 358

Xl



2 EXAR

XRT72L13
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PIN DESCRIPTIONS

PIN #

NAME

TYPE

DESCRIPTION

1

RxDS1Data_26

Receive DS1/E1 Data Output - Channel 26:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_26.

RxDS1Clk_26

Receive DS1/E1 Clock Output - Channel 26:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_26" line, upon the rising edge of this signal.

RxDS1Data_25

Receive DS1/E1 Data Output - Channel 25:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_25.

RxDS1Clk_25

Receive DS1/E1 Clock Output - Channel 25:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_25" line, upon the rising edge of this signal.

RxDS1Data_24

Receive DS1/E1 Data Output - Channel 24:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_24.

RxDS1CIk_24

Receive DS1/E1 Clock Output - Channel 24:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_24" line, upon the rising edge of this signal.

RxDS1Data_23

Receive DS1 Data Output - Channel 23:

This pin outputs a DS1 signal from the M12 multiplexer. Each bit,
within the DS1 data stream is output upon the rising edge of
RxDS1Clk_23.

NOTES:

1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.

2. This pin will output the contents of DS2 channel # 6, if M12
MUX # 6 is bypassed.

RxDS1Clk_23

Receive DS1/E1 Clock Output - Channel 23:
This pin outputs a DS1 (1.544MHz) clock signal to the Terminal
Equipment. The XRT72L13 will update the data on the
"RxDS1Data_23" line, upon the rising edge of this signal.
NOTES:
1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.
2. This pin will output a DS2 rate clock signal (6.312MHz) if M12
# 6 is bypassed.

RxDS1Data_22

Receive DS1/E1 Data Output - Channel 22:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_22.
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PIN DESCRIPTIONS

PIN # NAME TYPE DESCRIPTION

10 RxDS1Clk_22 (0] Receive DS1/E1 Clock Output - Channel 22:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_22" line, upon the rising edge of this signal.

11 VDD hkk Power Supply Pin

12 RxDS1Data_21 o Receive DS1/E1 Data Output - Channel 21

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_21.

13 RxDS1Clk_21 (0] Receive DS1/E1 Clock Output - Channel 21:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_21" line, upon the rising edge of this signal.

14 RxDS1Data 20 0 Receive DS1/E1 Data Output - Channel 20:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_20.

15 RxDS1Clk_20 (0] Receive DS1/E1 Clock Output - Channel 20:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_20" line, upon the rising edge of this signal.

16 RxDS1Data_19 o Receive DS1 Data Output - Channel 19:

This pin outputs a DS1 signal from the M12 multiplexer. Each bit,
within the DS1 data stream is output upon the rising edge of
RxDS1Clk_19.

NOTES:

1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.

2. This pin will output the contents of DS2 channel # 5, if M12
MUX # 5 is bypassed.

17 RxDS1Clk_19 (0] Receive DS1 Clock Output - Channel 19:
This pin outputs a DS1 (1.544MHz) clock signal to the Terminal
Equipment. The XRT72L13 will update the data on the
"RxDS1Data_19" line, upon the rising edge of this signal.
This output pin is inactive if the corresponding M12 DEMUX is de-
multiplexing an ITU-T G.747 data stream.
NOTES:
1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.
2. This pin will output a DS2 rate clock signal (6.312MHz) if M12
# 5 is bypassed.

18 RxDS1Data_18 o Receive DS1/E1 Data Output - Channel 18

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_18.
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PIN #
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19

RxDS1Clk_18

Receive DS1/E1 Clock Output - Channel 18:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_18" line, upon the rising edge of this signal.

20

RxDS1Data_17

Receive DS1/E1 Data Output - Channel 17:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_17.

21

RxDS1CIk_17

Receive DS1/E1 Clock Output - Channel 17:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_17" line, upon the rising edge of this signal.

22

RxDS1Data_16

Receive DS1/E1 Data Output - Channel 16:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_16.

23

RxDS1Clk_16

Receive DS1/E1 Clock Output - Channel 16:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_16" line, upon the rising edge of this signal.

24

RxDS1Data_15

Receive DS1 Data Output - Channel 15:
This pin outputs a DS1 signal from the M12 multiplexer. Each bit,
within the DS1 data stream is output upon the rising edge of
RxDS1Clk_15.
NOTES:
1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.
2. This pin will output the contents of DS2 channel # 4, if M12
MUX # 4 is bypassed.

25

TCK

Boundary Scan Pin

26

T™MS

Boundary Scan Pin

27

TDI

Boundary Scan Pin

28

TDO

Boundary Scan Pin

29

GND

*kkk

Ground Pin

30

RxDS1Clk_15

Receive DS1 Clock Output - Channel 15:
This pin outputs a DS1 (1.544MHz) clock signal to the Terminal
Equipment. The XRT72L13 will update the data on the
"RxDS1Data_15" line, upon the rising edge of this signal.
NOTES:
1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.
2. This pin will output a DS2 rate clock signal (6.312MHz) if M12
# 4 is bypassed.
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31

RxDS1Data_14

Receive DS1/E1 Data Output - Channel 14:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_14.

32

RxDS1Clk_14

Receive DS1/E1 Clock Output - Channel 14:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_14" line, upon the rising edge of this signal.

33

RxDS1Data_13

Receive DS1/E1 Data Output - Channel 13:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_13.

34

RxDS1Clk_13

Receive DS1/E1 Clock Output - Channel 13:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_13" line, upon the rising edge of this signal.

35

RxDS1Data_12

Receive DS1/E1 Data Output - Channel 12:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_12.

36

RxDS1CIk_12

Receive DS1/E1 Clock Output - Channel 12:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_12" line, upon the rising edge of this signal.

37

RxDS1Data_11

Receive DS1 Data Output - Channel 11:

This pin outputs a DS1 signal from the M12 multiplexer. Each bit,
within the DS1 data stream is output upon the rising edge of
RxDS1Clk_11.

This output pin is inactive if the corresponding M12 DEMUX is de-
multiplexing an ITU-T G.747 data stream.

This pin will output the contents of DS2 channel # 3, if M12 MUX # 3
is bypassed.

38

RxDS1Clk_11

Receive DS1 Clock Output - Channel 11:
This pin outputs a DS1 (1.544MHz) clock signal to the Terminal
Equipment. The XRT72L13 will update the data on the
"RxDS1Data_11" line, upon the rising edge of this signal.
NOTES:
1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.
2. This pin will output a DS2 rate clock signal (6.312MHz) if M12
# 3 is bypassed.

39

VDD

*kkk

Power Supply Pin

40

RxDS1Data_10

Receive DS1/E1 Data Output - Channel 10:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_10.
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41

RxDS1Clk_10

Receive DS1/E1 Clock Output - Channel 10:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_10" line, upon the rising edge of this signal.

42

RxDS1Data_9

Receive DS1/E1 Data Output - Channel 9:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_9.

43

RxDS1CIk_9

Receive DS1/E1 Clock Output - Channel 9:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_9" line, upon the rising edge of this signal.

44

RxDS1Data_8

Receive DS1/E1 Data Output - Channel 8:

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_8.

45

RxDS1CIk_8

Receive DS1/E1 Clock Output - Channel 8:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_8" line, upon the rising edge of this signal.

46

RxDS1Data_7
RxHDLC_Data_7

Receive DS1 Data Output - Channel 7/Receive HDLC Controller
Block Output - Bit 7:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller* Mode.

Receive DS1 Data Output - Channel 7: (Multiplexer/De-Multi-
plexer Mode):

This pin outputs a DS1 signal from the M12 multiplexer. Each bit,
within the DS1 data stream is output upon the rising edge of
RxDS1Clk_7.

NOTES:

1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.

2. This pin will output the contents of DS2 channel # 2, if M12
MUX # 2 is bypassed.

Receive HDLC Controller Block Output - Bit 7 (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data[0:6] output the contents of
all HDLC frames that have been received (via the DS3 payload) from
the remote terminal equipment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIk".

NOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.
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47

RxDS1CIk_7

Receive DS1 Clock Output - Channel 7:
This pin outputs a DS1 (1.544MHz) clock signal to the Terminal
Equipment. The XRT72L13 will update the data on the
"RxDS1Data_7" line, upon the rising edge of this signal.
NOTES:
1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.
2. This pin will output a DS2 rate clock signal (6.312MHz) if M12
# 2 is bypassed.

48

RxDS1Data_6
RxHDLC_Data_6

Receive DS1/E1 Data Output - Channel 6/Receive HDLC Control-
ler Block Output - Bit 6:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Receive DS1/E1 Data Output - Channel 6: (Multiplexer/De-Multi-
plexer Mode):

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_6.

Receive HDLC Controller Block Output - Bit 6: (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data[0:5] and RxHDLC_Data_7
output the contents of all HDLC frames that have been received (via
the DS3 payload) from the remote terminal equipment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIk".

NOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.

49

GND

*kkk

Ground Pin

50

RxDS1CIk_6

Receive DS1/E1 Clock Output - Channel 6:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_6" line, upon the rising edge of this signal.
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51

RxDS1Data_5
RxHDLC_Data_5

Receive DS1/E1 Data Output - Channel 5/Receive HDLC Control-
ler Block Output - Bit 5:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Receive DS1/E1 Data Output - Channel 5: (Multiplexer/De-Multi-
plexer Mode):

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_5.

Receive HDLC Controller Block Output - Bit 5: (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data[0:4] and
RxHDLC_Data[6:7] output the contents of all HDLC frames that have
been received (via the DS3 payload) from the remote terminal equip-
ment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIK".

NOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.

52

RxDS1CIK_5

Receive DS1/E1 Clock Output - Channel 5:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_5" line, upon the rising edge of this signal.

53

RxDS1Data_4/
RxHDLC_Data_4

Receive DS1/E1 Data Output - Channel 4/Receive HDLC Control-
ler Block Output - Bit 4:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Receive DS1/E1 Data Output - Channel 4;: (Multiplexer/De-Multi-
plexer Mode):

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_4.

Receive HDLC Controller Block Output - Bit 4: (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data[0:3] and
RxHDLC_Data[5:7] output the contents of all HDLC frames that have
been received (via the DS3 payload) from the remote terminal equip-
ment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIK".

NOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.

54

RxDS1CIk_4

Receive DS1/E1 Clock Output - Channel 4:

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_4" line, upon the rising edge of this signal.
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55 RxDS1Data_3/
RxHDLC_Data_3

Receive DS1 Data Output - Channel 3/Receive HDLC Controller
Block Output - Bit 3

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Receive DS1 Data Output - Channel 3 (Multiplexer/De-Multi-
plexer Mode)

This pin outputs a DS1 signal from the M12 de-multiplexer. Each bit,
within the DS1 data stream is output upon the rising edge of
RxDS1Clk_3.

NoOTES:

1. This output pin is inactive if the corresponding M12 DEMUX is
de-multiplexing an ITU-T G.747 data stream.

2. This pin will output the contents of DS2 channel # 1, if M12
MUX # 1 is bypassed.

Receive HDLC Controller Block Output - Bit 3 (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data[0:2] and
RxHDLC_Data[4:7] output the contents of all HDLC frames that have
been received (via the DS3 payload) from the remote terminal equip-
ment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIk".

NoOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.

56 RxDS1Clk_3/
RxIDLE

Receive DS1 Clock Output - Channel 3/Receive Idle (Flag
Sequence) Indicator Output:
The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.
Receive DS1 Clock Output - Channel 3 (Multiplexer/De-Multi-
plexer Mode):
This pin outputs a DS1 (1.544MHz) clock signal to the Terminal
Equipment. The XRT72L13 will update the data on the
"RxDS1Data_3" line, upon the rising edge of this signal.
NOTES:

1. This output pin is inactive if the corresponding M12 DEMUX is

de-multiplexing an ITU-T G.747 data stream.
2. This pin will output a DS2 rate clock signal (6.312MHz) if M12
# 1 is bypassed.

RxIDLE - Receive Idle (Flag Sequence) Indicator Output (High
Speed HDLC Controller Mode):
The Receive HDLC Controller block will drive this output pin "high"
any time it is receiving a continuous stream of the "Flag Sequence"
octet (Ox7E) via the DS3 payload.
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57

RxDS1Data_2/
RxHDLC_Data_2

Receive DS1/E1 Data Output - Channel 2/Receive HDLC Control-
ler Block Output - Bit 2

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Receive DS1 Data Output - Channel 2 (Multiplexer/De-Multiplexer
Mode)

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_2.

Receive HDLC Controller Block Output - Bit 2 (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data[0:1] and
RxHDLC_Data[3:7] output the contents of all HDLC frames that have
been received (via the DS3 payload) from the remote terminal equip-
ment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIK".

NOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.

58

RxDS1Clk_2/
ValidFCS

Receive DS1/E1 Clock Output - Channel 2/Valid FCS Indicator
Output :

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller* Mode.

Receive DS1 Clock Output - Channel 2 (Multiplexer/De-Multi-

plexer Mode)

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHZz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_2" line, upon the rising edge of this signal.

Valid FCS Indicator Output - (High Speed HDLC Controller Mode)
This output pin is driven "high" anytime the Receive HDLC Controller
block has received an HDLC frame with a valid FCS value.

59

RxDS1Data_1/
RXHDLC Data_1

Receive DS1/E1 Data Output - Channel 1/Receive HDLC Control-
ler Block Output - Bit 1:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller* Mode.

Receive DS1 Data Output - Channel 1: (Multiplxer/De-Multiplexer
Mode):

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_1.

Receive HDLC Controller Block Output - Bit 1 (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data_0 and RxHDLC_Data[2:7]
output the contents of all HDLC frames that have been received (via
the DS3 payload) from the remote terminal equipment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIk".

NoOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.
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60

RxDS1CIk_1/
RXHDLCClk

Receive DS1/E1 Clock Output - Channel 0/Receive HDLC Con-
troller Clock Output:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Receive DS1/E1 Clock Output - Channel 1 (Multiplexer/De-Multi-
plexer Mode):

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_0" line, upon the rising edge of this signal.
Receive HDLC Clock Output pin (High Speed HDLC Controller
Mode)

The contents of the "received" HDLC frames are output via the
RxHDLC_Data[7:0] bus, upon the rising edge of this input pin.

61

RxDS1Data_0/
RxHDLC_Data_0

Receive DS1/E1 Data Output - Channel 0/Receive HDLC Control-
ler Block Output - Bit 0:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Receive DS1/E1 Data Output - Channel 0 (Multiplexer/De-Multi-
plexer Mode)

This pin outputs either a DS1 or E1 signal from the M12 multiplexer.
Each bit, within the DS1 or E1 data stream is output upon the rising
edge of RxDS1Clk_0.

Receive HDLC Controller Block Output - Bit 0: (High Speed HDLC
Controller Mode)

This output pin along with RxHDLC_Data[1:7] output the contents of
all HDLC frames that have been received (via the DS3 payload) from
the remote terminal equipment.

The data on this output pin is updated upon the rising edge of "RxH-
DLCCIK".

NOTE: This pin is inactive while the Receive HDLC Controller is
receiving the "Flag Sequence" octet.

62

VDD

*kk%k

Power Supply Pin

63

RXDS1CIk_0/
TXHDLCCIk

Receive DS1/E1 Clock Output - Channel 0/Transmit HDLC Con-
troller Clock Output:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller* Mode.

Receive DS1/E1 Clock Output - Channel 0 (Multiplexer/De-Multi-
plexer Mode):

This pin outputs either a DS1 (1.544MHz) or an E1 (2.048MHz) clock
signal to the Terminal Equipment. The XRT72L13 will update the data
on the "RxDS1Data_0" line, upon the rising edge of this signal.
Transmit HDLC Controller Clock Output (High Speed HDLC Con-
troller Mode):

The data on the "TxHDLC_Data[7:0] bus, are latched into the "Trans-
mit HDLC Controller" block upon the rising edge of this clock signal.

64

RESET

Reset Input:

When this "active-low" signal is asserted, the Framer will be asyn-
chronously reset. Additionally, all outputs will be "tri-stated”, and all
on-chip registers will be reset to their default values.

12
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PIN DESCRIPTIONS

PIN # NAME TYPE DESCRIPTION

65 AO I Address Bus Input (Microprocessor Interface) - LSB (Least Sig-
nificant Bit)
(Please see description for A8)

66 DO 110 Bi-directional Data Bus (Microprocessor Interface Section):
Please see description for D7

67 Al Address Bus Input (Microprocessor Interface) - LSB (Least Sig-
nificant Bit)
(Please see description for A8)

68 INT 0 Interrupt Request Output:
This open-drain, active-low output signal will be asserted when the
Framer is requesting interrupt service from the local microprocessor.
This output pin should typically be connected to the "Interrupt
Request" input of the local microprocessor.

69 D1 I/O Bi-directional Data Bus (Microprocessor Interface Section):
Please see description for D7

70 A2 Address Bus Input (Microprocessor Interface) - LSB (Least Significant
Bit)
(Please see description for A8)

71 MOTO Motorola/Intel Processor Interface Select Mode:
This input pin allows the user to configure the Microprocessor Inter-
face to interface with either a "Motorola-type" or "Intel-type" micropro-
cessor/microcontroller. Tying this input pin to VCC, configures the
microprocessor interface to operate in the Motorola mode (e.g., the
Framer can be readily interfaced to a "Motorola type" local micropro-
cessor). Tying this input pin to GND configures the Microprocessor
Interface to operate in the Intel Mode (e.g., the Framer can be readily
interfaced to a Intel type" local microprocessor).

72 GND okkk Ground Pin

73 D2 110 Bi-directional Data Bus (Microprocessor Interface Section):
Please see description for D7

74 A3 Address Bus Input (Microprocessor Interface) - LSB (Least Sig-
nificant Bit)
(Please see description for A8)
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75

Rdy_Dtck

READY or DTACK:

This "active-low" output pin will function as the READY output, when
the microprocessor interface is running in the "Intel" Mode; and will
function as the DTACK output, when the microprocessor interface is
running in the "Motorola" Mode.

"Intel" Mode - READY Output

When the Framer negates this output pin (e.g., toggles it "low"), it indi-
cates (to the mP) that the current READ or WRITE cycle is to be
extended until this signal is asserted (e.g., toggled "high").
"Motorola" Mode: - DTACK (Data Transfer Acknowledge) Output

The Framer will assert this pin in order to inform the local micropro-
cessor that the present READ or WRITE cycle is nearly complete. If
the Framer requires that the current READ or WRITE cycle be
extended, then the Framer will delay its assertion of this signal. The
68000 family of mPs requires this signal from its peripheral devices, in
order to quickly and properly complete a READ or WRITE cycle.

76

D3

I/0

Bi-directional Data Bus (Microprocessor Interface Section):
Please see description for D7

7

A4

Address Bus Input (Microprocessor Interface) - LSB (Least Sig-
nificant Bit)
(Please see description for A8)

78

ALE_AS

Address Latch Enable/Address Strobe:

This input is used to latch the address (present at the Microprobessor
Interface Address Bus, A[8:0]) into the Framer Microprocessor Inter-

face circuitry and to indicate the start of a READ/WRITE cycle. This

input is active-high in the Intel Mode (MOTO = "low") and active-low in
the Motorola Mode (MOTO = "high").

79

D4

I/0

Bi-directional Data Bus (Microprocessor Interface Section):
Please see description for D7

80

A5

Address Bus Input (Microprocessor Interface) - LSB (Least Sig-
nificant Bit):
(Please see description for A8)

81

Chip Select Input:

This active-low input signal selects the Microprocessor Interface Sec-
tion of the Framer and enables Read/Write operations between the
"local" microprocessor and the Framer on-chip registers and RAM
locations.

82

D5

110

Bi-directional Data Bus (Microprocessor Interface Section):
Please see description for D7

83

A6

Address Bus Input (Microprocessor Interface) - LSB (Least Sig-
nificant Bit):
(Please see description for A8)
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84

Rd_DS

Read Data Strobe (Intel Mode):

If the microprocessor interface is operating in the Intel Mode, then this
input will function as the RD* (READ STROBE) input signal from the
local mP. Once this active-low signal is asserted, then the Framer will
place the contents of the addressed registers (within the Framer) on
the Microprocessor Data Bus (D[7:0]). When this signal is negated,
the Data Bus will be tri-stated.

Data Strobe (Motorola Mode):

If the microprocessor interface is operating in the Motorola mode,
then this pin will function as the active-low Data Strobe signal.

85

D6

110

Bi-directional Data Bus (Microprocessor Interface Section):
Please see description for D7

86

A7

Address Bus Input (Microprocessor Interface):
(Please see description for A8)

87

VDD

*kkk

Power Supply Pin

88

WR_RW

Write Data Strobe (Intel Mode)

If the microprocessor interface is operating in the Intel Mode, then this
active-low input pin functions as the WR* (Write Strobe) input signal
from the mP. Once this active-low signal is asserted, then the Framer
will latch the contents of the mP Data Bus, into the addressed register
(or RAM location) within the Framer IC.

R/W Input Pin (Motorola Mode)

When the Microprocessor Interface Section is operating in the "Motor-
ola Mode", then this pin is functionally equivalent to the "R/W*" pin. In
the Motorola Mode, a "READ" operation occurs if this pin is at a logic
"1". Similarly, a WRITE operation occurs if this pin is at a logic "0".

89

D7

11O

MSB of Bi-Directional Data Bus (Microprocessor Interface Sec-
tion):

This pin, along with pins DO - D6, function as the Microprocessor
Interface bi-directional data bus, and is intended to be interfaced to
the "local" microprocessor.

90

A8

Address Bus Input (Microprocessor Interface) - MSB (Most Sig-
nificant Bit):

This input pin, along with inputs AO - A7 are used to select the on-chip
Framer register and RAM space for READ/WRITE operations with the
"local" microprocessor.

91

GND (TEST MODE)

*kkk

Ground Pin
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92

NIBBLEINTF

Nibble Interface Select Input Pin

This input pin allows the user to configure the Transmit Payload Data
Input Interface and the Receive Payload Data Output Interface to
operate in either the "Serial-Mode" or the "Nibble/Parallel-Mode".
Setting this input pin "high" configures the Transmit and Receive Ter-
minal Interfaces to operate in the "Nibble/Parallel-Mode". In this
mode, the “Transmit Payload Data Input Interface” block will accept
the “outbound” payload data (from the Terminal Equipment) in a “nib-
ble-parallel” manner via the “TxNib[3:0]" input pins. Further, the
“Receive Payload Data Output Interface” block will output the
“inbound” payload data (to the Terminal Equipment) in a “nibble-paral-
lel” manner via the “RxNib[3:0]” output pin.

Setting this input pin "low" configures the Transmit and Receive Termi-
nal Interfaces to operate in the "Serial" Mode. In this mode, the
“Transmit Payload Data Input Interface” block will accept the “out-
bound” payload data (from the Terminal Equipment) in a “serial” man-
ner via the “TxSer” input pin. Further, the “Receive Payload Data
Output Interface” block will output the “inbound” payload data (to the
Terminal Equipment) in a “serial” manner via the “RxSer” output pin.

93

TxDS1Data_27/
TxHDLCData_7

Transmit DS1 Data Input - Channel 27:
This input pin accepts a DS1 signal from the Terminal Equipment.
This input pin is sampled upon the "falling edge" of the TxDS1Clk_27
signal.
NOTES:

1. This input pin is inactive if the corresponding M12 MUX is

multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts DS2 data if M12 MUX # 7 is bypassed.

94

TXDS1Clk_27/
SEND_MSGI

Transmit DS1 Clock Input - Channel 27/SEND_MSG Request
Input:
The function of this output pin depends upon whether the XRT72L13
is operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.
Transmit DS1 Clock Input - Channel 27 (Multiplexer/De-Multi-
plexer Mode):
This input pin accepts a DS1 (1.544MHz) clock signal from the Termi-
nal Equipment. The falling edge of this signal is used to sample the
data at the "TxDS1Data_27" input pin.
NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts a DS2 rate clock signal (6.312MHz) if
M12 MUX # 7 is bypassed.
SEND_MSG Request Input: (High Speed HDLC Controller Mode):
Setting this input pin "HIGH" indicates that the byte, currently on the
TxHDLC_Data[7:0] bus is the last byte to be included in the HDLC
frame (not counting the CRC-16 or CRC-32 value).
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95

TxDS1Data_26/
TxHDLCData_6

Transmit DS1/E1 Data Input - Channel 26/Transmit HDLC Control-
ler Block Input - Bit 6:

The function of this output pin depends upon whether the XRT72L13
is operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Transmit DS1/E1 Data Input - Channel 26 (Multiplexer/De-Multi-
plexer Mode):

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_26 signal.

Transmit HDLC Controller Block Input - Bit 6: (High Speed HDLC
Controller Mode)

This input pin, along with TXHDLC_Data[0:5] and TxHDLC_Data_7
function as the "Transmit HDLC Controller Byte input interface. Data
that resides on this bus, during the rising edge of "TxHDLCCIk" is
latched into the "Transmit HDLC Controller Block" and will be encap-
sulated into a HDLC frame and transmitted to the remote terminal
equipment.

96

TXDS1CIK_26/
SEND_FCS

Transmit DS1/E1 Clock Input - Channel 26/SEND_FCS Request
Input pin:

The function of this output pin depends upon whether the XRT72L13
is operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Transmit DS1/E1 Clock Input - Channel 26 (Multiplexer/De-Multi-
plexer Mode):

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_26" input pin.
SendFCS Request Input (High Speed HDLC Controller Mode)
Setting this input pin "HIGH, at the end of enter data to be transported
over the DS3 transport medium via an out-bound HDLC frame, com-
mands the Transmit HDLC Controller to compute FCS value (e.g.,
either a CRC-16 or CRC-32 value) and append it to the outbound
HDLC frame.

97

TxDS1Data_25/
TxHDLCData_5

Transmit DS1/E1 Data Input - Channel 25/Transmit HDLC Control-
ler Block Input - Bit 5:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Transmit DS1/E1 Data Input - Channel 25 (Multiplexer/De-Multi-
plexer Mode):

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_25 signal.

Transmit HDLC Controller Block Input - Bit 5: (High Speed HDLC
Controller Mode)

This input pin, along with TXHDLC_Data[0:4] and TxHDLC_Data[6:7]
function as the "Transmit HDLC Controller Byte input interface. Data
that resides on this bus, during the rising edge of "TxHDLCCIK" is
latched into the "Transmit HDLC Controller Block" and will be encap-
sulated into a HDLC frame and transmitted to the remote terminal
equipment.

98

GND

*kkk

Ground Pin
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99

TxDS1CIk_25

Transmit DS1/E1 Clock Input - Channel 25:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_25" input pin.

100

TxDS1Data_24/
TxHDLCData_4

Transmit DS1/E1 Data Input - Channel 24/Transmit HDLC Control-
ler Block Input - Bit 4:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller* Mode.

Transmit DS1/E1 Data Input - Channel 24 (Multiplexer/De-Multi-
plexer Mode):

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_24 signal.

Transmit HDLC Controller Block Input - Bit 4: (High Speed HDLC
Controller Mode)

This input pin, along with TXHDLC_Data[0:3] and TxHDLC_Data[5:7]
function as the "Transmit HDLC Controller Byte input interface. Data
that resides on this bus, during the rising edge of "TxHDLCCIK" is
latched into the "Transmit HDLC Controller Block™" and will be encap-
sulated into a HDLC frame and transmitted to the remote terminal
equipment.

101

TxDS1Clk_24

Transmit DS1/E1 Clock Input - Channel 24:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_24" input pin.

102

TxDS1Data_23/
TxHDLCData_3

Transmit DS1 Data Input - Channel 23/Transmit HDLC Controller
Block Input - Bit 3:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller* Mode.

Transmit DS1 Data Input - Channel 23 (Multiplexer/De-Multiplexer
Mode):

This input pin accepts a DS1 signal from the Terminal Equipment.
This input pin is sampled upon the "falling edge" of the TxDS1CIk_1
signal.

NOTES:

1. This input pin is inactive if the corresponding M12 MUX is

multiplexing 3 E1's into an ITU-T G.747 data stream.

2. This input pin accepts DS2 data if M12 MUX # 6 is bypassed.
Transmit HDLC Controller Block Input - Bit 3: (High Speed HDLC
Controller Mode)

This input pin, along with TXHDLC_Data[0:2] and TxHDLC_Data[4:7]
function as the "Transmit HDLC Controller Byte input interface. Data
that resides on this bus, during the rising edge of "TxHDLCCIk" is
latched into the "Transmit HDLC Controller Block™" and will be encap-
sulated into a HDLC frame and transmitted to the remote terminal
equipment.
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103

TxDS1CIlk_23

Transmit DS1 Clock Input - Channel 23:
This input pin accepts a DS1 (1.544MHz) clock signal from the Termi-
nal Equipment. The falling edge of this signal is used to sample the
data at the "TxDS1Data_23" input pin.
NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts a DS2 rate clock signal (6.312MHz) if
M12 MUX # 6 is bypassed.

104

TxDS1Data_22/
TxHDLCData_2

Transmit DS1/E1 Data Input - Channel 22/Transmit HDLC Control-
ler Block Input - Bit 2:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Transmit DS1/E1 Data Input - Channel 22 (Multiplexer/De-Multi-
plexer Mode)

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_22 signal.

Transmit HDLC Controller Block Input - Bit 2: (High Speed HDLC
Controller Mode)

This input pin, along with TXHDLC_Data[0:1 and TxHDLC_Data[3:7]
function as the "Transmit HDLC Controller Byte input interface. Data
that resides on this bus, during the rising edge of "TxHDLCCIK" is
latched into the "Transmit HDLC Controller Block" and will be encap-
sulated into a HDLC frame and transmitted to the remote terminal
equipment.

105

TxDS1Clk_22

Transmit DS1/E1 Clock Input - Channel 22:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_22" input pin.

106

TxDS1Data_21/
TxHDLCData_1

Transmit DS1/E1 Data Input - Channel 21/Transmit HDLC Control-
ler Block Input - Bit 1:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller" Mode.

Transmit DS1/E1 Data Input - Channel 21 (Multiplexer/De-Multi-
plexer Mode):

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_21 signal.

Transmit HDLC Controller Block Input - Bit 1: (High Speed HDLC
Controller Mode)

This input pin, along with TXHDLC_Data_0 and TxHDLC_Data[2:7]
function as the "Transmit HDLC Controller Byte input interface. Data
that resides on this bus, during the rising edge of "TxHDLCCIK" is
latched into the "Transmit HDLC Controller Block" and will be encap-
sulated into a HDLC frame and transmitted to the remote terminal
equipment.
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107

TxDS1Clk_21

Transmit DS1/E1 Clock Input - Channel 21:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_21" input pin.

108

TxDS1Data_20/
TxHDLCData_0

Transmit DS1/E1 Data Input - Channel 20/Transmit HDLC Control-
ler Block Input - Bit O:

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the "Multiplexer/De-Multiplexer" Mode or in the "High
Speed HDLC Controller* Mode.

Transmit DS1/E1 Data Input - Channel 20 (Multiplexer/De-Multi-
plexer Mode)

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_20 signal.

Transmit HDLC Controller Block Input - Bit 0: (High Speed HDLC
Controller Mode)

This input pin, along with TxHDLC_Data[1:7] function as the "Transmit
HDLC Controller Byte input interface. Data that resides on this bus,
during the rising edge of "TxHDLCCIk" is latched into the "Transmit
HDLC Controller Block" and will be encapsulated into a HDLC frame
and transmitted to the remote terminal equipment.

109

TxDS1Clk_20

Transmit DS1 Clock Input - Channel 20:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_20" input pin.

110

TxDS1Data_19

Transmit DS1 Data Input - Channel 19:
This input pin accepts a DS1 signal from the Terminal Equipment.
This input pin is sampled upon the "falling edge" of the TxDS1Clk_19
signal.
NOTES:

1. This input pin is inactive if the corresponding M12 MUX is

multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts DS2 data if M12 MUX # 5 is bypassed.

111

TxDS1CIlk_19

Transmit DS1 Clock Input - Channel 19:
This input pin accepts a DS1 (1.544MHz) clock signal from the Termi-
nal Equipment. The falling edge of this signal is used to sample the
data at the "TxDS1Data_19" input pin.
NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts a DS2 rate clock signal (6.312MHz) if
M12 MUX # 5 is bypassed.

112

TxDS1Data_18

Transmit DS1/E1 Data Input - Channel 18:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_18 signal.

113

TxDS1Clk_18

Transmit DS1/E1 Clock Input - Channel 18:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_18" input pin.
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TxDS1Data_17

Transmit DS1/E1 Data Input - Channel 17:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_17 signal.

115

TxDS1Clk_17

Transmit DS1/E1 Clock Input - Channel 17:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_17" input pin.

116

TxDS1Data_16

Transmit DS1/E1 Data Input - Channel 16:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_16 signal.

117

TxDS1CIk_16

Transmit DS1/E1 Clock Input - Channel 16:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_1" input pin.

118

VDD

*kkk

Power Supply Pin

119

TxDS1Data_15

Transmit DS1 Data Input - Channel 15:
This input pin accepts a DS1 signal from the Terminal Equipment.
This input pin is sampled upon the "falling edge" of the TxDS1Clk_15
signal.
NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.

2. This input pin accepts DS2 data if M12 MUX # 4 is bypassed.

120

TxDS1CIk_15

Transmit DS1 Clock Input - Channel 15:
This input pin accepts a DS1 (1.544MHz) clock signal from the Termi-
nal Equipment. The falling edge of this signal is used to sample the
data at the "TxDS1Data_15" input pin.
NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts a DS2 rate clock signal (6.312MHz) if
M12 MUX # 4 is bypassed.

121

TxDS1Data_14

Transmit DS1/E1 Data Input - Channel 14:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_14 signal.

122

TxDS1Clk_14

Transmit DS1/E1 Clock Input - Channel 14:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_14" input pin.

123

TxDS1Data_13

Transmit DS1/E1 Data Input - Channel 13:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_13 signal.
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124

TxDS1CIlk_13

Transmit DS1/E1 Clock Input - Channel 13:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_13" input pin.

125

TxDS1Data_12

Transmit DS1/E1 Data Input - Channel 12:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_12 signal.

126

TxDS1Clk_12

Transmit DS1/E1 Clock Input - Channel 12:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_12" input pin.

127

TxDS1Data_11

Transmit DS1 Data Input - Channel 11:
This input pin accepts a DS1 signal from the Terminal Equipment.
This input pin is sampled upon the "falling edge" of the TxDS1Clk_11
signal.
NOTES:

1. This input pin is inactive if the corresponding M12 MUX is

multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts DS2 data if M12 MUX # 3 is bypassed.

128

GND

*kkk

Ground Pin

129

TxDS1Clk_11

Transmit DS1 Clock Input - Channel 11:

This input pin accepts a DS1 (1.544MHz) clock signal from the Termi-
nal Equipment. The falling edge of this signal is used to sample the
data at the "TxDS1Data_11" input pin.

NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.

2. This input pin accepts a DS2 rate clock signal (6.312MHz)
if M12 MUX # 3 is bypassed.

130

TxDS1Data_10

Transmit DS1/E1 Data Input - Channel 10:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_10 signal.

131

TxDS1Clk_10

Transmit DS1/E1 Clock Input - Channel 10:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_10" input pin.

132

TxDS1Data_9

Transmit DS1/E1 Data Input - Channel 9:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_9 signal.

133

TXDS1CIK_9

Transmit DS1/E1 Clock Input - Channel 9:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_9" input pin.
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TxDS1Data_8

Transmit DS1/E1 Data Input - Channel 8:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
“TxDS1Clk_8" signal.

135

TXDS1CIK_8

Transmit DS1/E1 Clock Input - Channel 8:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_8" input pin.

136

TxDS1Data_7

Transmit DS1 Data Input - Channel 7:
This input pin accepts a DS1 signal from the Terminal Equipment.
This input pin is sampled upon the "falling edge" of the TxDS1CIk_7
signal.
NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.

2. This input pin accepts DS2 data if M12 MUX # 2 is bypassed.

137

VDD

*kkk

Power Supply Pin

138

TXDS1CIk_7

Transmit DS1 Clock Input - Channel 7:

This input pin accepts a DS1 (1.544MHz) clock signal from the Termi-
nal Equipment. The falling edge of this signal is used to sample the
data at the "TxDS1Data_7" input pin.

NOTES:

1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.

2. This input pin accepts a DS2 rate clock signal (6.312MHz) if
M12 MUX # 2 is bypassed.

139

TxDS1Data_6

Transmit DS1/E1 Data Input - Channel 6:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_6 signal.

140

TXDS1CIK_6

Transmit DS1/E1 Clock Input - Channel 6:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_6" input pin.

141

TxDS1Data_5

Transmit DS1/E1 Data Input - Channel 5:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_5 signal.

142

TXDS1Clk_5

Transmit DS1/E1 Clock Input - Channel 5:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_5" input pin.

143

TxDS1Data_4

Transmit DS1/E1 Data Input - Channel 4:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_4 signal.
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144

TXDSICIK_4

Transmit DS1/E1 Clock Input - Channel 4:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_4" input pin.

145

TxDS1Data_3

Transmit DS1 Data Input - Channel 3:
This input pin accepts a DS1 signal from the Terminal Equipment.
This input pin is sampled upon the "falling edge" of the TxDS1CIk_3
signal.
NOTES:

1. This input pin is inactive if the corresponding M12 MUX is

multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts DS2 data if M12 MUX # 1 is bypassed.

146

GND

*kkk

Ground Pin

147

TXDS1CIK 3

Transmit DS1 Clock Input - Channel 3:
This input pin accepts a DS1 (1.544MHz) clock signal from the Termi-
nal Equipment. The falling edge of this signal is used to sample the
data at the "TxDS1Data_3" input pin.
NOTES:
1. This input pin is inactive if the corresponding M12 MUX is
multiplexing 3 E1's into an ITU-T G.747 data stream.
2. This input pin accepts a DS2 rate clock signal (6.312MHz) if
M12 MUX # 1 is bypassed.

148

TxDS1Data_2

Transmit DS1/E1 Data Input - Channel 2:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_2 signal.

149

TXDS1Clk_2

Transmit DS1/E1 Clock Input - Channel 2:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_2" input pin.

150

TxDS1Data_1

Transmit DS1/E1 Data Input - Channel 1:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_1 signal.

151

TXDS1CIK_1

Transmit DS1/E1 Clock Input - Channel 1:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_1" input pin.

152

TxDS1Data_ 0O

Transmit DS1/E1 Data Input - Channel 1:

This input pin accepts either a DS1 or E1 signal from the Terminal
Equipment. This input pin is sampled upon the "falling edge" of the
TxDS1CIk_0 signal.

153

TXDS1CIK_0

Transmit DS1/E1 Clock Input - Channel 1:

This input pin accepts either a DS1 (1.544MHz) or an E1 (2.048MHz)
clock signal from the Terminal Equipment. The falling edge of this sig-
nal is used to sample the data at the "TxDS1Data_0" input pin.

154

DS2InClk

Transmit DS2 Clock Input

24




2 EXAR

XRT72L13
M13 MULTIPLEXER/CLEAR CHANNEL DS3 FRAMER IC
REV. P1.0.6

PIN DESCRIPTIONS

PIN #

NAME

TYPE

DESCRIPTION

155

DS20utClk

Transmit DS2 Clock Output

156

TxFrameRef

Transmit Framer Reference Input:

This input pin functions as the "Transmit Frame Generation" reference
signal, if the XRT72L13 has been configured to operate in the "Local-
Time/Frame Slave" Mode. If the XRT72L13 has been configured to
operate in the "Local-Time/Frame-Slave" Mode, then the user's termi-
nal equipment is expected to apply a pulse (to this input pin) once
every 106.4 microseconds.

In the "Local-Time/Frame-Slave" Mode, the Transmit Section of the
XRT72L13 M13 Multiplexer/Framer IC will initiate its generation of a
new "outbound" DS3 frame, upon the rising edge of this signal.
NoOTE: The user can configure the XRT72L13 M13 Multiplexer/Framer
IC to operate in the "Local Time/Frame Slave" Mode by writing "xxxx
xx01" into the "Operating Mode" Register (Address = 0x00).

157

TxFrame

Transmit End of DS3 Frame Indicator:

.The Transmit Section of the XRT72L13 will pulse this output pin
"high" (for one bit-period), when the Transmit Payload Data Input
Interface is processing the last bit of a given DS3 frame.

The purpose of this output pin is to alert the Terminal Equipment that
it needs to begin transmission of a new DS3 frame to the XRT72L13
(e.g., to permit the XRT72L13 to maintain Transmit DS3 framing align-
ment control over the Terminal Equipment).

158

TxInClk

Transmit Framer Reference Clock Input.
This input pin functions as the "Timing Reference" for the Transmit
Section of the "Clear Channel DS3 Framer" block within XRT72L13
M13 Multiplexer/Framer IC; if the device has been configured to oper-
ate in the "Local-Time" Mode. Further, if the XRT72L13 M13 Multi-
plexer/Framer IC has been configured to operate in the "Local-Time"
Mode, the "Transmit Payload Data Input Interface will sample the data
at the TxSer input pin, upon the rising edge of "TxInCIk".
NOTES:

1. The user should apply a 44.736MHz clock signal to this input

pin.

2. The user can configure the XRT72L13 M13 Multiplexer/
Framer IC to operate in the "Local-Time" mode by writing
"xxxx xx01" or "xxxx xx1x" into the "Operating Mode" register
(Address = 0x00).

159

TxNibFrame

Transmit Frame Boundary Indicator - Nibble/Parallel Interface

This output pin pulses "high" when the last nibble of a given DS3
frame is expected at the TxNib[3:0] input pins.

The purpose of this output pin is to alert the Terminal Equipment that
it needs to begin transmission of a new DS3 frame to the XRT72L13.

NOTE: This pin is only used for “Clear-Channel Framer” applications.
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TxOHInd/
TxPLCIKEnb

Transmit Overhead Data Indicator/Transmit Payload Data Clock
Enable Output..

The funtion of this output pin depends upon whether the XRT72L13 is
operating in the “Clear-Channel” or the “High-Speed HDLC Control-
ler” Mode.

Clear Channel Framer Mode.

This output pin will pulse "high" one-bit period prior to the time that the
Transmit Section of the XRT72L13 will be processing an Overhead
bit. The purpose of this output pin is to warn the Terminal Equipment
that, during the very next bit-period, the XRT72L13 is going to be pro-
cessing an "Overhead" bit and will be ignoring any data that is applied
to the "TxSer" input pin.

NOTE: This output pin is only active if the XRT72L13 is operating in
the "Serial" Mode. This output pin will be pulled "low" if the device is
operating in the "Nibble-Parallel" Mode.

High Speed HDLC Controller Mode.

161

TxNibClk

Transmit Nibble Clock Signal

If the user opts to operate the XRT72L13 in the “Nibble-Parallel”
mode, then the XRT72L13 will derive this clock signal from either the
“TxInCIk” or the “RxLineClk” signal (depending upon which signal is
selected as the timing reference).

The user is advised to configure the Terminal Equipment to output the
“outbound” payload data (to the XRT72L13 Framer IC) onto the
“TxNib[3:0]" input pins, upon the rising edge of this clock signal.
NOTES:

1. The XRT72L13 M13/Framer IC will output 1176 clock edges
(to the Terminal Equipment) for each “outbound” DS3 frame.
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