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GENERAL DESCRIPTION

The XRT84L38 is an eight-channel 1.544 Mbit/s or
2.048 Mbit/s DS1/E1/J1 framing controller. The
XRT84L38 contains an integrated DS1/E1/J1 framer
which provides DS1/E1/J1 framing and error
accumulation in accordance with ANSI/ITU_T
specifications. Each framer has its own framing
synchronizer and transmit-receive slip buffers, and
can be independently enabled or disabled as
required and can be configured to frame to the
common DS1/E1/J1 signal formats

Each Framer block contains its own Transmit and
Receive T1/E1/J1 Framing function including 3 HDLC
controllers to support V5.2. Each Transmit HDLC
controller encapsulates contents of the Transmit
HDLC buffers into LAPD Message frames. Each
Receive HDLC controller extracts payload content of
Receive LAPD Message frames from the incoming
T1/E1/J1 data stream and writes it into the Receive
HDLC buffer. Each framer also contains a Transmit
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and Overhead Data Input port, which permits Data
Link Terminal Equipment direct access to the
outbound T1/E1/J1 frames Likewise, a Receive
Overhead output data port permits Data Link Terminal
Equipment direct access to the Data Link bits of the
inbound T1/E1/J1 frames.

The XRT84L38 fully meets all of the latest T1/E1/J1
specifications: ANSI T1/E1.107-1988, ANSI T1/
E1.403-1995, ANSI T1/E1.231-1993, ANSI T1/
E1.408-1990, AT&T TR 62411 (12-90) TR54016, and
ITU G-703, G.704, G706 and G.733, AT&T Pub.
43801, and ETS 300 011, 300 233, JT G.703, JT
G.704, JT G706, 1.431. Extensive test and diagnostic
functions include Loop-backs, Boundary scan,
Pseudo Random bit sequence (PRBS) test pattern
generation, Performance Monitor, Bit Error Rate
(BER) meter, forced error insertion, and LAPD
unchannelized data payload processing according to
ITU-T standard Q.921.

Applications and Features (next page)

FIGURE 1. XRT84L38 8-CHANNEL DS1 (T1/E1/J1) FRAMER
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APPLICATIONS

® High-Density T1/E1/J1 interfaces for Multiplexers, Switches, LAN Routers and Digital Modems
® SONET/SDH terminal or Add/Drop multiplexers (ADMs)

® T1/E1/J1 add/drop multiplexers (MUX)

® Channel Service Units (CSUs): T1/E1/J1 and Fractional T1/E1/J1
® Digital Access Cross-connect System (DACS)

® Digital Cross-connect Systems (DCS)

® Frame Relay Switches and Access Devices (FRADS)

® |SDN Primary Rate Interfaces (PRA)

® PBXs and PCM channel bank

® T3 channelized access concentrators and M13 MUX

® \Wireless base stations

® ATM equipment with integrated DS1 interfaces

® Multichannel DS1 Test Equipment

e T1/E1/J1 Performance Monitoring

® \/oice over packet gateways

® Routers

FEATURES

e Eight independent, full duplex DS1 Tx and Rx Framers

® Two 512-bit (two-frame) elastic store, PCM frame slip buffers (FIFO) on TX and Rx provide up to 8.192 MHz
asynchronous back plane connections with jitter and wander attenuation

® Supports input PCM and signaling data at 1.544, 2.048, 4.096 and 8.192 Mbits. Also supports 4-channel
multiplexed 12.352/16.384 (HMVIP/H.100) Mbit/s on the back plane bus

® Programmable output clocks for Fractional T1/E1/J1

® Supports Channel Associated Signaling (CAS)

® Supports Common Channel Signalling (CCS)

e Supports ISDN Primary Rate Interface (ISDN PRI) signaling

® Extracts and inserts robbed bit signaling (RBS)

® 3 independent HDLC Controllers for Receive and Transmit on a per channel basis

® Each HDLC controller contains two 96-BYTE buffers

® Timeslot assignable HDLC

e \/5.1 and V5.2 Interface

® 3-bit Intel/Motorola uP and MIPS Power PC interfaces for configuration, control and status monitoring
® Parallel search algorithm for fast frame synchronization

® \Wide choice of T1 framing structures: D4, ESF, SLC®96, TIDM and N-Frame (non-framing)
® Direct access to D and E channels for fast transmission of data link information

® PRBS and QRSS generation and detection
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® Programmable Interrupt output pin
® Supports programmed I/O, Burst and DMA modes of Read-Write access

® Each framer block encodes and decodes the T1/E1/J1 Frame serial data into and from the Single-rail or
Dual-rail (B8ZS) format

® Dual or single rail line side digital PCM inputs

® Detects and forces Red (SAl), Yellow (RAI) and Blue (AIS) Alarms
® Detects OOF, LOF, LOS errors and COFA conditions
® [ oopbacks: Local (LLB) and Line remote (LB)

® Facilitates Inverse Multiplexing for ATM

® Performance monitor with one second polling

® Boundary scan (IEEE 1149.1) JTAG test port

® Accepts external 8kHz Sync reference

® 3.3V CMOS operation with 5V tolerant inputs

® 388-pin BGA package with —40°C to +85°C operation
® Direct Interface to Exar’'s XRT83L38 (Octal) LIU

ORDERING INFORMATION

PART NUMBER PACKAGE OPERATING TEMPERATURE RANGE

XRT84L38IB 388 Pin Plastic Ball Grid Array -40°C to +85°C
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FIGURE 2. PIN OUT OF THE XRT84L 38 ToP VIEW (SEE PIN LIST FOR NAMES AND FUNCTION)

(See pin list for pin names and function)
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REV. 1.0.1 OCTAL T1/E1/J1 FRAMER
TABLE 1: LIST BY PIN NUMBER
PIN PIN NAME PIN PIN NAME PIN PIN NAME PIN PIN NAME
Al TCK B1 TDI C1 RXNEG_0 D1 RxLineClk_0
A2 RXTSb0_0 B2 RxSerClk_0 C2 T™MS D2 RxLOS_0
RxSig_0
A3 RxSync_0 B3 RxMSync_0 C3 TRST D3 TDO
RXCRCMSync_0
A4 RxCASMSync_0 B4 RxTSbh2_0 C4 RxTSCIk_0 D4 RxSer_0
RxTSChn_0
A5 TXOHCIk_0 B5 RxTSb3_0 C5 RxOHCIk_0 D5 RxTSb1l_0
Rx8kHz_0 RxFrTD_0O
A6 NC B6 TxSer_0 C6 TXMSync_0 D6 TxSync_0
TxInClk_0
A7 TxOH_O0 B7 NC Cc7 RxOH_O0 D7 RxTSb4_0
A8 TxTSb2_0 B8 TxTSb3_0 Cc8 TXTSbO_0 D8 TxSerClk_0
Tx12.352MHz_0 TXOHSync_0 TxSig_0
A9 RxSer_1 B9 RxSerClk_1 Cc9 RxMSync_1 D9 TxTSb1_0
RXCRCMSync_1 TXFrTD_0
A10 RxTSb1_1 B10 RxOH_1 C10 TXTSb4_0 D10 TXTSCIk_O
RxFrTD_1
All | RXCASMSync_1 | Bil1 RxSync_1 c11 RxTSh2_1 D11 RXTSClk_1
RXTSChn_1
Al2 TxSync_1 B12 RxOHCIk_1 C12 NC D12 RxTSb0_1
RxSig_1
A13 RxTSb4_1 B13 TxMSync_1 C13 NC D13 RxTSb3_1
TxInClk_1 Rx8kHz_1
Al4 TxSer_1 B14 TXTSCIk_1 Cl4 TxOH_1 D14 NC
Al15 TxTSbh2_1 B15 TxTSbl_1 C15 TxOHCIk_1 D15 TXTSbO_1
Tx12.352MHz_1 TXFrTD_1 TxSig_1
Al16 TxSerClk_1 B16 RxSync_2 C16 NC D16 TXTSh3_1
TxOHSync_1
Al7 RxSerClk_2 B17 NC C17 TXTSb4_1 D17 NC
Al18 RXTSh0_2 B18 RxCASMSync_2 C18 RxSer_2 D18 RXTSCIk_2
RxSig_2
A19 RxMSync_2 B19 RxTSb1 2 C19 RxOH_2 D19 RxOHClk_2
RxCRCMSync_2 RxFrTD_2
A20 NC B20 RxTSb2_2 C20 RXTSb3_2 D20 TxSerClk_2
RXTSChn_2 Rx8kHz_2
A21 TxSync_2 B21 RxTSb4_2 Cc21 TXTSClk_2 D21 TXOHCIk_2
A22 TXMSync_2 B22 TxSer_2 C22 TxTSb1l 2 D22 TXTSb4 2
TxInClk_2 TXFrTD_2
A23 TXTSbO_2 B23 TXTSb2_2 Cc23 NC D23 TxOH_2
TxSig_2 Tx12.352MHz_2
A24 TXTSbh3 2 B24 RxSer_3 C24 RxSync_3 D24 RxCASMSync_3
TXOHSync_2




EXAR

XRT84L38
Experience Our Connectivily-
OCTAL T1/E1/J1 FRAMER REV.1.0.1
TABLE 1: LIST BY PIN NUMBER
PIN PIN NAME PIN PIN NAME PIN PIN NAME PIN PIN NAME
A25 RXTSCIK_3 B25 RXOHCIK_3 C25 RXTSD0_3 D25 TXTSCIK_3
RxSig_3
A26 RXMSync_3 B26 RxOH_3 C26 RXTSb1_3 D26 RXTSb3_3
RxCRCMSync_3 RxFrTD_3 Rx8kHz_3
PIN PIN NAME PIN PIN NAME PIN PIN NAME PIN PIN NAME
El NC F1 RXNEG_1 Gl RxLineClk_1 H1 RxPOS_2
E2 NC F2 TxLineClk_0 G2 TxLineClk_1 H2 TXNEG_1
TXMX_1
E3 TXPOS_0 F3 TXNEG_O0 G3 RxPOS_1 H3 TXPOS_1
TxNRZ_0 TXMX_0 TXNRZ_1
E4 RxPOS_0 F4 NC G4 LOS 0 H4 RxLOS_1
E23 RxSerClk_3 F23 TxOH_3 G23 TxSerClk_3 H23 TxTSb1l_3
TXFITD_3
E24 RxTSb2_3 F24 TxOHCIk_3 G24 TXTSbO_3 H24 TxTSbh3_3
RxTSChn_3 TxSig_3 TxOHSync_3
E25 TxSync_3 F25 TxSer_3 G25 CS H25 NC
E26 RXTSb4 3 F26 TXMSync_3 G26 WR H26 NC
TxInClk_3
PIN PIN NAME PIN PIN NAME PIN PIN NAME PIN PIN NAME
J1 RxLOS_2 K1 LOS 2 L1 TXPOS_3 M1 GPO3
TXNRZ_3 Cso
J2 TxLineClk_2 K2 TXNEG_2 L2 RxPOS_3 M2 LOS_3
TXMX_2
J3 RXNEG_2 K3 TXPOS_2 L3 RxXNEG_3 M3 TXNEG_3
TXNRZ_2 TXMX_3
J4 LOS 1 K4 RxLineClk_2 L4 RxLOS_3 M4 RxLineClk_3
L11 VDD M11 VDD
L12 VDD M12 VDD
L13 VDD M13 VSS
L14 VDD M14 VSS
L15 VDD M15 VDD
L16 VDD M16 VDD
J23 TxTSb2_3 K23 A6 L23 A4 M23 NC
Tx12.352MHz_3
J24 Data7 K24 Data6 L24 Data4 M24 INT
J25 TxTSb4_3 K25 Data5 L25 Blast M25 uPType2
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Experience Qur Connectivity-

REV. 1.0.1 OCTAL T1/E1/J1 FRAMER
PIN PiN NAME PIN PIN NAME PIN PiN NAME PIN PIN NAME
J26 A5 K26 NC L26 A3 M26 A2
PIN PiN NAME PIN PIN NAME PIN PiN NAME PIN PIN NAME
N1 GPOO P1 GPO7 R1 GPO4 T1 OSCCIk

SDOO0 Cs1 SDO1
N2 GPO2 P2 GPO6 R2 RxPOS_4 T2 RxXNEG_4
SCIkO SClk1
N3 GPO1 P3 Test Mode R3 Reset T3 RxLineClk_4
SDIO
N4 TxLineClk_3 P4 GPO5 R4 LOP T4 TxPOS_4
SDIl TXNRZ_4
N11 VDD R11 VDD T11 VSS
N12 VDD R12 VDD T12 VSS
N13 VSS P13 VSS R13 VSS T13 VSS
N14 VSS P14 VSS R14 VSS T14 VSS
N15 VDD R15 VDD T15 VSS
N16 VDD R16 VDD T16 VSS
N23 Al P23 RDY_DTACK R23 uPCIk T23 ACK1
N24 ALE_AS P24 uPTypel R24 Data0O T24 Indirect
N25 Data3 P25 DBEN R25 Datal T25 uPTypeO
N26 Data2 P26 A0 R26 RD T26 ReqO
PIN PiN NAME PIN PIN NAME PIN PiN NAME PIN PIN NAME
Ul RxLOS_4 V1 TXNEG_4 w1 RxXNEG_5 Y1 RxLOS_5
TXMX_4
u2 8kHzRef V2 LOS 4 W2 RxPOS_5 Y2 TXNEG_5
TXMX_5
U3 NC V3 NC W3 TXPOS_5 Y3 TxLineCIk_5
TXNRZ_5
U4 NC \Z! TxLineClk_4 W4 RxLineCIk_5 Y4 NC
u23 Reql V23 RxOHCIk_4 W23 RxTSbh3_4 Y23 TxSerClk_4
Rx8kHz_4
u24 RxSerClk_4 V24 RxTSClk_4 W24 RxTSb0_4 Y24 RxCASMSync_4
RxSig_4
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EXAR

Experience Qur Connectivity-

OCTAL T1/E1/J1 FRAMER REV.1.0.1
PIN PIN NAME PIN PIN NAME PIN PIN NAME PIN PIN NAME
u25 NC V25 RxMSync_4 W25 RxOH_4 Y25 RxTSb2_4

RXCRCMSync_4 RXTSChn_4
u26 ACKO V26 RxSync_4 W26 RxSer_4 Y26 RxTSb1_4
RxFrTD_4
PIN PIN NAME PIN PIN NAME PIN PIN NAME PIN PIN NAME
AAl LOS 5 AB1 RxXNEG_6 AC1 TXNEG_6 AD1 RXNEG_7
TXMX_6
AA2 RxPOS_6 AB2 TxPOS_6 AC2 RxPOS_7 AD2 TxPOS_7
TXNRZ_6 TxNRZ_7
AA3 RxLOS_6 AB3 LOS_6 AC3 TxLineClk_6
AA4 RxLineClk_6 AB4 RxLOS_7 AC4 TxLineClk_7
AC5 TXTSCIk_7 AD5 TXOH_7
AC6 TxSerClk_7 AD6 TXTSb1_7
TXFrTD_7
AC7 TXTSbO_7 AD7 RxSerClk_7
TxSig_7
AC8 RxMSync_7 AD8 RxSer_7
RxCRCMSync_7
AC9 RXTSCIk_7 AD9 TxSerClk_6
AC10 | RxCASMSync_7 | AD10 RxOHCIk_7
AC11 RxOH_7 AD11 TXTSb4_6
AC12 TXTSb3_6 AD12 | RxCASMSync_6
TXOHSync_6
AC13 TXTSbO_6 AD13 TXOHCIk_6
TxSig_6
AC14 TXOH_6 AD14 RxSync_6
AC15 RxTSb4_6 AD15 RxSerClk_6
AC16 RXTSb0_6 AD16 RxTSb2_6
RxSig_6 RXTSChn_6
AC17 TxOH_5 AD17 RxOHCIk_6
AC18 TxSerClk_5 AD18 TXTSb3_5
TxOHSync_5
AC19 TxSync_5 AD19 TxSer_5
AC20 RxOH_5 AD20 TXOHCIk_5
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REV. 1.0.1 OCTAL T1/E1/J1 FRAMER
PIN PIN NAME PIN PIN NAME PIN PIN NAME PIN PIN NAME
AC21 RxTSb1l_5 AD21 RxTSb4_5
RXFrTD_5
AC22 RxSync_5 AD22 RXxTSb0_5
RxSig_5
AA23 TXSync_4 AC23 NC AD23 | RxCASMSync_5
AA24 TXOH_4 AB24 TXTSBO_4 AC24 TXTSb1_4 AD24 | RxMSync_5
TxSig_4 TXFITD_4 RXCRCMSync_5
AA25 NC AB25 TXTSCIk_4 AC25 TxOHCIlk_4 AD25 RXTSCIk_5
AA26 RXTSb4_4 AB26 TxSer_4 AC26 | TxMSync 4 | AD26 NC
TXINClk_4

PIN PIN NAME PIN PIN NAME
AE1 TXNEG_7 AF1 LOS_7
TXMX_7
AE2 RxLineCIk_7 AF2 NC
AE3 NC AF3 TXOHCIk_7
AE4 TXTSb4_7 AF4 TXTSb3_7
TxOHSync_7
AE5 TXTSb2_7 AF5 TxSer_7
Tx12.352MHz_7
AE6 TXMSync_7 AF6 TXSync_7
TxInClk_7
AE7 RxSync_7 AF7 RxTSb4_7
AES8 RXTSb3_7 AF8 RxTSb2_7
Rx8kHz_7 RXTSChn_7
AE9 RxTSb1l_7 AF9 RXTSb0_7
RxFrTD_7 RxSig_7
AE10 TxSync_6 AF10 TXMSync_6
TxInClk_6
AE11 TxSer_6 AF11 NC
AE12 TXTSb2_6 AF12 TXTSb1l_6
Tx12.352MHz_6 TXFrTD_6
AE13 TXTSCIk_6 AF13 RxMSync_6
RxXCRCMSync_6
AE14 NC AF14 NC
AE15 NC AF15 RXTSCIk_6
AE16 RxSer_6 AF16 RXxTSbh3_6
Rx8kHz_6
AE17 NC AF17 RxTSb1_6
RxFrTD_6
AE18 TxTSb4_5 AF18 RxOH_6
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PIN PiN NAME PIN PIN NAME
AE19 TxTSb2_5 AF19 TXTSb1_5
Tx12.352MHz_5 TXFrTD_5
AE20 TXTSCIlk_5 AF20 TXTSbO_5
TxSig_5
AE21 RxOHCIk_5 AF21 TxMSync_5
TXInClk_5
AE22 RxTSbh3_5 AF22 NC
Rx8kHz_5
AE23 RxSer_5 AF23 RxTSb2_5
RXTSChn_5
AE24 TXTSb4_4 AF24 NC
AE25 NC AF25 RxSerClk_5
AE26 TXTSb2_4 AF26 TxTSb3_4
Tx12.352MHz_4 TxOHSync_4
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Experience Our Connectivity-
REV. 1.0.1 OCTAL T1/E1/J1 FRAMER

PIN DESCRIPTIONS

TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TxSer_0 B6 | Transmit Serial Data Input—Transmit Framer_n:
TxSer_1 Al4 This input pin along with TxSerClk_n functions as the Transmit Serial input
TxSer_2 B22 port for Framer_n.
TxSer_3 F25 DS1 Mode:
TxSer_4 AB26 Any payload data applied to this pin would be inserted into a DS1 frame and
TxSer_5 AD19 output onto the T1 line via the TXPOS_n and TXNEG_n output pins. If
TxSer_6 AE11 Framer_n is configured accordingly, the framing alignment bits, the facility data
TxSer_7 AF5 link bits and the CRC-6 bits can also be inserted to input pin.The signal applied

to this input pin can be latched to the Transmit Payload Data Input Interface on
either the rising edge or the falling edge of TxSerClk_n according to configura-
tions of Framer_n.

E1l Mode:

Any payload data applied to this pin would be inserted into an E1 frame and
output onto the E1 line via the TxPOS_n and TXNEG_n output pins. All data
intended to be transported via Time Slots 1 through 15 and Time slots 17
through 31, within each E1 frame, must be applied to this input pin. If
Framer_n is configured accordingly, data intended for Time Slots 0 and 16 can
also be applied to this input pin.
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OCTAL T1/E1/J1 FRAMER REV.1.0.1

TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION

TxSerClk_0 D8 lor O | Transmit Serial Clock Signal --Transmit Framer_n:

TxSerClk_1 Al6 This clock signal is used by the Transmit payload data Input Interface, to latch
TxSerClk_2 D20 the contents of the TxSer_n signal into the Octal T1/E1/J1 Framer IC. Data
TxSerClk_3 G23 that is applied at the TxSer_n input is latched into the Transmit payload data
TxSerClk_4 Y23 Input Interface (for Framer_n) on either the rising edge or the falling edge of
TxSerClk_5 AC18 TxSerClk_n depending on configurations of Framer_n. TxSerCIlk_n can either
TxSerClk_6 AD9 be an input or an output.

TxSerClk_7 AC6 DS1 Mode:

Transmit Back-plane Interface-1.544 MHz Clock Mode

If TXMUXEN = 0 and TxIMODE[1:0] = 00 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 1.544
Mbit/s. If the Transmit Section of Framer_n has been configured to use the
TxSerCIk_n signal as the timing source, then this signal will be an Input. If the
Transmit Section of Framer_n has been configured to use either the
RxLineClk_n signal or the OSCClIk signal as the timing source, then
TxSerCIlk_n will be an Output.

Transmit Back-plane Interface-High Speed Clock Mode

If TXMUXEN % 0 and TXIMODE[1:0] # 00 in Transmit interface control register,
Transmit back-plane interface of Framer_n is operating at a high-speed mode
and is taking data at rates of 2.048 Mbit/s, 4.096 Mbit/s, 8.192 Mbit/s, 12.352
Mbit/s or 16.384 Mbit/s. The TxSerClk_n signal will be an Input clock signal
running at 1.544 MHz.

E1 Mode:

Transmit Back-plane Interface-2.048 MHz Clock Mode

If TXMUXEN = 0 and TxIMODE[1:0] = 00 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 2.048
Mbit/s. If the Transmit Section of Framer_n has been configured to use the
TxSerCIk_n signal as the timing source, then this signal will be an Input. If the
Transmit Section of Framer_n has been configured to use either the
RxLineClk_n signal or the OSCClIk signal as the timing source, then
TxSerCIlk_n will be an Output.

Transmit Back-plane Interface-High Speed Clock Mode

If TXMUXEN = 0 or TXIMODE[1:0] # 00 in Transmit interface control register,
Transmit back-plane interface of Framer_n is operating at a high-speed mode.
The TxSerClk_n signal will be an Input clock signal running at 2.048 MHz.
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REV. 1.0.1 OCTAL T1/E1/J1 FRAMER

TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TxSync_0 D6 lor O | Single Frame Sync Pulse Input/Output—Transmit Framer_n:
TxSync_1 Al12 This pin is configured to be an input if the TxSerCIk_n input pin is configured
TXSync_2 A21 to be the timing reference for the Transmit Portion of Framer_n. This pin is
TxSync_3 E25 configured as an output if the RxLineClk_n input pin or the OSCCIk input pins
TxSync_4 AA23 are configured to be the timing reference for the Transmit portion of Framer_n.
TxSync_5 AC19 DS1 Mode:
TxSync_6 AE10 When pin is configured to be an Input
TxSync_7 AF6 If this pin is configured to be an input, then the user must pulse this pin "High"

for one period of TxSerClk_n, when the Transmit payload data Input Interface
(of Framer_n) is processing the first bit (F-bit) of an outbound DS1 frame.
NOTE: Itis imperative that the TxSync_n input signal be synchronized with the
TxSerCIk_n input signal.

When pin is configured to be an Output

If this pin is configured to be an output, then it will pulse "High", for one period
of TxSerClk_n, when the Transmit payload data Input Interface (of Framer_n)
is processing the last payload bit within an outbound DS1 frame.

E1l Mode:

When pin is configured to be an Input

If this pin is configured to be an input, then the user must pulse this pin "High"
for one period of TxSerClk_n, when the Transmit payload data Input Interface
(of Framer_n) is processing the International Bit (Si) of an outbound E1 frame.
NOTE: Itis imperative that the TxSync_n input signal be synchronized with the
TxSerClk_n input signal.

When pin is configured to be an Output

If this pin is configured to be an output, then it will pulse "High", for one period
of TxSerClk_n, when the Transmit payload data Input Interface (of Framer_n)
is processing the last bit within a given outbound E1 frame.
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TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION

TxMSync_0 C6 lor O | Multiframe Sync Pulse Input/Output—Framer_n:

TxMSync_1 B13 This signal indicates the boundary of an outbound multi-frame.

TXMSync_2 A22 DS1 Mode:

TxMSync_3 F26 Transmit Back-plane Interface-1.544 MHz Clock Mode

TxMSync_4 AC26 If TXMUXEN = 0 and TxIMODE[1:0] = 00 in Transmit interface control register,
TxMSync_5 AF21 Transmit back-plane interface of Framer_n is taking data at a rate of 1.544
TXMSync_6 AF10 Mbit/s. This pin is configured to be an Input if the TxSerCIk_n input pin is con-
TXMSync_7 AE6 figured to be the timing reference for the Transmit section of Framer_n. Con-

versely, this pin will be configured as an Output if the RxLineClk input pin or
the OSCCIk input pins are configured to be the timing reference for the Trans-
mit section of Framer_n.The roles of these pins when configured as input or
output, is described below.
When pin is configured to be an Input
If this pin is configured to be an input, this pin must be pulsed "High" for one
period of TxSerClk_n, the instant that the Transmit payload data Interface (of
Framer_n) is processing the first bit of a DS1 Multi-frame.
NoOTE: Itis imperative that the TxMSync_n input signal be synchronized with
the TxSerClk_n input signal.
When pin is configured to be an Output
If this pin is configured to be an output, then it will pulse "High", for one period
of TxSerClk_n, when the Transmit payload data Input Interface (of Framer_n)
is processing the last bit of a DS1 Multi-frame.
E1l Mode:
Transmit Back-plane Interface-2.048 MHz Clock Mode
If TXMUXEN = 0 and TxIMODE[1:0] = 00 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 2.048
Mbit/s. This pin is configured to be an Input if the TxSerClk_n input pin is con-
figured to be the timing reference for the Transmit section of Framer_n. Con-
versely, this pin will be configured as an Output if the RxLineClk input pin or
the OSCCIk input pins are configured to be the timing reference for the Trans-
mit section of Framer_n.
When pin is configured to be an Input
If this pin is configured to be an input, this pin must be pulsed "High" for one
period of TxSerClk_n, the instant that the Transmit payload data Interface (of
Framer_n) is processing the first International Bit (Si) of an "outbound" CRC
payload data Multiframe.
NOTES:

1. This pin is ignored if CRC Multiframe Alignment has been disabled.

2. ltis imperative that the TxMSync_n input signal be synchronized with
the TxSerClk_n input signal.
When pin is configured to be an Output
If this pin is configured to be an output, then it will pulse "High", for one period
of TxSerClk_n, when the Transmit payload data Input Interface (of Framer_n)
is processing the last bit, within an "outbound" CRC Multi-frame.
NOTES:
1. This pinis inactive if CRC Multi-frame Alignment has been disabled.
2. The purpose of this output pin is to permit the Terminal Equipment to
maintain alignment with the "outbound" CRC-Multi-frame structure.
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TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TxInClk_0 C6 | Transmit Input Clock Signal -- Transmit Framer _n
TxInClk_1 B13 If TXMUXEN # 0 or TXIMODE[1:0] # 00 in Transmit interface control register,
TxInClk_2 A22 Transmit back-plane interface of Framer_n is operating at a high-speed mode.
TxInClk_3 F26 This pin will function as an input clock signal for the high-speed Transmit back-
TxInClk_4 AC26 plane interface.
TxInClk_5 AF21 DS1 Mode:
TxInClk_6 AF10 Transmit Back-plane Interface-MVIP, 2.048 MHz Clock Mode
TxInClk_7 AE6 If TXMUXEN = 0 and TxIMODE[1:0] = 01 in Transmit interface control register,

Transmit back-plane interface of Framer_n is taking data at a rate of 2.048
Mbit/s. The TxInClk_n signal will be an Input clock signal running at 2.048
MHz.

Transmit Back-plane Interface-4.096 MHz Clock Mode

If TXMUXEN = 0 and TxIMODE[1:0] = 10 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 4.096
Mbit/s. The TxInClk_n signal will be an Input clock signal running at 4.096
MHz.

Transmit Back-plane Interface-8.192 MHz Clock Mode

If TXMUXEN = 0 and TXIMODE[1:0] = 11 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 8.192
Mbit/s. The TxInClk_n signal will be an Input clock signal running at 8.192
MHz.

Transmit Back-plane Interface-Multiplexed at 12.352 MHz Clock Mode

If TXMUXEN = 1 and TxIMODE[1:0] = 00 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking multiplexed data at a rate
of 12.352 Mbit/s. TxInClk_0 and TxInClk_4 signals will be Input clock signals
running at 12.352 MHz. TxInCIk_1, 2, 3 and TxInCIk_5, 6, 7 signals are not
required. Transmit Payload data of Channel 0, 1, 2 and 3 are multiplexed and
latched into Transmit back-plane interface using clock edge of TxInClk_0 via
TxSer_0 input pin. Transmit Payload data of Channel 4, 5, 6 and 7 are multi-
plexed and latched into Transmit back-plane interface using clock edge of
TxInClk_4 via TxSer_4 input pin. Inside the Octal Framer, data will be de-multi-
plexed into 8 channels from the serial inputs of Channel 0 and 4.

Transmit Back-plane Interface-Multiplexed at 16.384 MHz Clock Mode

If TXMUXEN = 1 and TxIMODE[1:0] = 01 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking multiplexed data at a rate
of 16.384 Mbit/s. TxInClk_0 and TxInClk_4 signals will be Input clock signals
running at 16.384 MHz. TxInCIk_1, 2, 3 and TxInCIk_5, 6, 7 signals are not
required. Transmit Payload data of Channel 0, 1, 2 and 3 are multiplexed and
latched into Transmit back-plane interface using clock edge of TxInClk_0 via
TxSer_0 input pin. Transmit Payload data of Channel 4, 5, 6 and 7 are multi-
plexed and latched into Transmit back-plane interface using clock edge of
TxInClk_4 via TxSer_4 input pin. Inside the Octal Framer, data will be de-multi-
plexed into 8 channels from the serial inputs of Channel 0 and 4.

Transmit Back-plane Interface-HMVIP, 16.384 MHz Clock Mode

If TXMUXEN = 1 and TxIMODE[1:0] = 10 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking multiplexed data at a rate
of 16.384 Mbit/s. TxInClk_0 and TxInClk_4 signals will be Input clock signals
running at 16.384 MHz. TxInCIk_1, 2, 3 and TxInCIk_5, 6, 7 signals are not
required. Transmit Payload data of Channel 0, 1, 2 and 3 are multiplexed and
latched into Transmit back-plane interface using clock edge of TxInClk_0 via
TxSer_0 input pin. Transmit Payload data of Channel 4, 5, 6 and 7 are multi-
plexed and latched into Transmit back-plane interface using clock edge of
TxInClk_4 via TxSer_4 input pin. Inside the Octal Framer, data will be de-multi-
plexed into 8 channels from the serial inputs of Channel 0 and 4.
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TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TxInClk_0 C6 | Transmit Input Clock Signal -- Transmit Framer _n (continued)
TxInClk_1 B13 Transmit Back-plane Interface-H.100, 16.384 MHz Clock Mode
TxInClk_2 A22 If TXMUXEN = 1 and TXIMODE[1:0] = 11 in Transmit interface control register,
TxInClk_3 F26 Transmit back-plane interface of Framer_n is taking multiplexed data at a rate
TxInClk_4 AC26 of 16.384 Mbit/s. TxInClk_0 and TxInClk_4 signals will be Input clock signals
TxInClk_5 AF21 running at 16.384 MHz. TxInCIk_1, 2, 3 and TxInCIk_5, 6, 7 signals are not
TxInClk_6 AF10 required. Transmit Payload data of Channel 0, 1, 2 and 3 are multiplexed and
TxInClk_7 AE6 latched into Transmit back-plane interface using clock edge of TxInClk_0 via

TxSer_0 input pin. Transmit Payload data of Channel 4, 5, 6 and 7 are multi-
plexed and latched into Transmit back-plane interface using clock edge of
TxInClk_4 via TxSer_4 input pin. Inside the Octal Framer, data will be de-multi-
plexed into 8 channels from the serial inputs of Channel 0 and 4.

E1l Mode:

Transmit Back-plane Interface-2.048 MHz Clock Mode

If TXMUXEN = 0 and TxIMODE[1:0] = 01 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 2.048
Mbit/s. The TxInClk_n signal will be an Input clock signal running at 2.048
MHz.

Transmit Back-plane Interface-4.096 MHz Clock Mode

If TXMUXEN = 0 and TxIMODE[1:0] = 10 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 4.096
Mbit/s. The TxInClk_n signal will be an Input clock signal running at 4.096
MHz.

Transmit Back-plane Interface-8.192 MHz Clock Mode

If TXMUXEN = 0 and TXIMODE[1:0] = 11 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking data at a rate of 8.192
Mbit/s. The TxInClk_n signal will be an Input clock signal running at 8.192
MHz.

Transmit Back-plane Interface-Multiplexed at 16.384 MHz Clock Mode

If TXMUXEN = 1 and TxIMODE[1:0] = 01 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking multiplexed data at a rate
of 16.384 Mbit/s. TxInClk_0 and TxInClk_4 signals will be Input clock signals
running at 16.384 MHz. TxInCIk_1, 2, 3 and TxInCIk_5, 6, 7 signals are not
required. Transmit Payload data of Channel 0, 1, 2 and 3 are multiplexed and
latched into Transmit back-plane interface using clock edge of TxInClk_0 via
TxSer_0 input pin. Transmit Payload data of Channel 4, 5, 6 and 7 are multi-
plexed and latched into Transmit back-plane interface using clock edge of
TxInClk_4 via TxSer_4 input pin. Inside the Octal Framer, data will be de-multi-
plexed into 8 channels from the serial inputs of Channel 0 and 4.

Transmit Back-plane Interface-HMVIP, 16.384 MHz Clock Mode

If TXMUXEN = 1 and TxIMODE[1:0] = 10 in Transmit interface control register,
Transmit back-plane interface of Framer_n is taking multiplexed data at a rate
of 16.384 Mbit/s. TxInClk_0 and TxInClk_4 signals will be Input clock signals
running at 16.384 MHz. TxInCIk_1, 2, 3 and TxInCIk_5, 6, 7 signals are not
required. Transmit Payload data of Channel 0, 1, 2 and 3 are multiplexed and
latched into Transmit back-plane interface using clock edge of TxInClk_0 via
TxSer_0 input pin. Transmit Payload data of Channel 4, 5, 6 and 7 are multi-
plexed and latched into Transmit back-plane interface using clock edge of
TxInClk_4 via TxSer_4 input pin. Inside the Octal Framer, data will be de-multi-
plexed into 8 channels from the serial inputs of Channel 0 and 4.
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REV. 1.0.1 OCTAL T1/E1/J1 FRAMER

TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TxInClk_0 C6 | Transmit Input Clock Signal -- Transmit Framer _n (continued)
TxInClk_1 B13 Transmit Back-plane Interface-H.100, 16.384 MHz Clock Mode
TxInClk_2 A22 If TXMUXEN = 1 and TXIMODE[1:0] = 11 in Transmit interface control register,
TxInClk_3 F26 Transmit back-plane interface of Framer_n is taking multiplexed data at a rate
TxInClk_4 AC26 of 16.384 Mbit/s. TxInClk_0 and TxInClk_4 signals will be Input clock signals
TxInClk_5 AF21 running at 16.384 MHz. TxInCIk_1, 2, 3 and TxInCIk_5, 6, 7 signals are not
TxInClk_6 AF10 required. Transmit Payload data of Channel 0, 1, 2 and 3 are multiplexed and
TxInClk_7 AE6 latched into Transmit back-plane interface using clock edge of TxInClk_0 via
TxSer_0 input pin. Transmit Payload data of Channel 4, 5, 6 and 7 are multi-
plexed and latched into Transmit back-plane interface using clock edge of
TxInClk_4 via TxSer_4 input pin. Inside the Octal Framer, data will be de-multi-
plexed into 8 channels from the serial inputs of Channel 0 and 4.
TXTSbO_0 C8 (0] Transmit Framer_n--Time Slot Octet Identifier Output-Bit [0:4]:
TXTSbO_1 D15 These output signals (TxTSb4_n through TxTSb0_n) reflects the five-bit binary
TXTSbO_2 A23 value of the number of Time Slot (in the incoming DS1 frame), being accepted
TXTSbO_3 G24 and processed by the Transmit Payload Data Input Interface block associated
TxTSbO_4 AB24 with Framer_n.
TXTSbO_5 AF20 Terminal Equipment should use the TXTSCIk_n clock signal to sample the five
TXTSbO_6 AC13 output pins of each channel in order to identify the time-slot being processed
TXTSbO_7 AC7 by the Transmit Payload Data Input Interface block of Framer_n.
TxSig_0 C8 | Transmit Serial Signaling Input--Transmit Framer_n
TxSig_1 D15 These pins can be used to input robbed-bit signaling data within an outbound
TxSig_2 A23 DS1 frame or to input Channel Associated Signaling (CAS) bits within an out-
TxSig_3 G24 bound E1 frame, if Framer_n is configured accordingly.
TxSig_4 AB24
TxSig_5 AF20
TxSig_6 AC13
TxSig_7 AC7
TxTSb1 0 D9 (0] Transmit Framer_n--Time Slot Octet Identifier Output-Bit 1:
TxTSbl 1 B15 These output signals (TxTSb4_n through TxTSb0_n) reflects the five-bit binary
TxTSb1l 2 Cc22 value of the number of Time Slot (in the incoming DS1 frame), being accepted
TxTSb1l_3 H23 and processed by the Transmit Payload Data Input Interface block associated
TxTSb1l_4 AC24 with Framer_n.
TxTSb1l 5 AF19 Terminal Equipment should use the TXTSCIk_n clock signal to sample the five
TXTSb1l_6 AF12 output pins of each channel in order to identify the time-slot being processed
TxTSb1l_ 7 AD6 by the Transmit Payload Data Input Interface block of Framer_n.
TXFrTD_0 D9 | Transmit Serial Fractional TL/E1 Input--Transmit Framer_n
TXFrTD_1 B15 These pins can be used to input fractional DS1/E1 payload data within an out-
TXFrTD_2 c22 bound DS1/E1 frame, if Framer_n is configured accordingly. In this mode, ter-
TXFrTD_3 H23 minal equipment will use either TXTSCIk_n or TxSerClk_n output pins to clock
TXFITD_4 AC24 out fractional DS1/E1 payload data. Framer_n will then use TXTSCIk_n or
TXFrTD_5 AF19 TxSerCIk_n to clock in fractional DS1/E1 payload data. Please see pin
TXFrTD_6 AF12 description of TXTSCIk_n for details.
TXFrTD_7 ADG6
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TRANSMIT SERIAL DATA INPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TxTSb2_0 A8 (0] Transmit Framer_n--Time Slot Octet Identifier Output-Bit 2:
TxTSb2_1 Al15 These output signals (TxTSb4_n through TxTSb0_n) reflects the five-bit binary
TxTSbh2_2 B23 value of the number of Time Slot (in the incoming DS1 frame) being accepted
TxTSb2_3 J23 and processed by the Transmit Payload Data Input Interface block associated
TxTSb2_4 AE26 with Framer_n.
TxTSb2_5 AE19 Terminal Equipment should use the TxTSCIk_n clock signal to sample the five
TXTSb2_6 AE12 output pins of each channel in order to identify the time-slot being processed
TxTSb2_7 AES5S by the Transmit Payload Data Input Interface block of Framer_n.
If TXTSb1_n pin is configured as TxFrTD_n to input fractional DS1 payload
data into Framer_n, the TxTSb2_n pin will serially output the five-bit binary
value of the number of the Time Slot being accepted and processed by the
Transmit Payload Data Input Interface block associated with Framer_n.
Tx12.352MHz_0 A8 o Transmit 12.352MHz Clock Output-Transmit Framer_n:
Tx12.352MHz_1 Al15 These pins can be used to output 12.352MHz clock derived from OSCCIk, if
Tx12.352MHz_2 B23 Framer_n is configured accordingly.
Tx12.352MHz_3 J23
Tx12.352MHz_4 AE26
Tx12.352MHz_5 AE19
Tx12.352MHz_6 AE12
Tx12.352MHz_7 AES5
TxTSb3 0 B8 (0] Transmit Framer_n-Time Slot Octet Identifier Output-Bit 3:
TxTSh3 1 D16 These output signals (TxTSb4_n through TxTSb0_n) reflects the five-bit binary
TxTSbh3 2 A24 value of the number of Time Slot (in the incoming DS1 frame) being accepted
TxTSb3_3 H24 and processed by the Transmit Payload Data Input Interface block associated
TxTSb3_4 AF26 with Framer_n.
TXTSb3_5 AD18 Terminal Equipment should use the TxTSCIk_n clock signal to sample the five
TXTSb3 6 AC12 output pins of each channel in order to identify the time-slot being processed
TXTSh3 7 AF4 by the Transmit Payload Data Input Interface block of Framer_n.
TXOHSync_0 B8 o Transmit Overhead Synchronization Pulse--Transmit Framer_n:
TxOHSync_1 D16 These pins can be used to output Overhead Synchronization Pulse that indi-
TXOHSync_2 A24 cate the first bit of each multi-frame, if Framer_n is configured accordingly.
TxOHSync_3 H24
TxOHSync_4 AF26
TXOHSync_5 AD18
TXOHSync_6 AC12
TXOHSync_7 AF4
TxTSb4 0 C10 (0] Transmit Framer_n--Time Slot Octet Identifier Output-Bit 4:
TxTSh4 1 C17 These output signals (TxTSb4_n through TxTSb0_n) reflects the five-bit binary
TxTSbh4 2 D22 value of the number of Time Slot (in the incoming DS1 frame) being accepted
TxTSb4_3 J25 and processed by the Transmit Payload Data Input Interface block associated
TxTSb4_4 AE24 with Framer_n.
TxTSb4_5 AE18 Terminal Equipment should use the TxTSCIk_n clock signal to sample the five
TXTSb4_6 AD11 output pins of each channel in order to identify the time-slot being processed
TxTSb4 7 AE4 by the Transmit Payload Data Input Interface block of Framer_n.
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(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TXTSCIk_0 D10 (0] Transmit Channel Clock Output Signal—Framer_n:
TXTSCIk_1 B14 This pin indicates the boundary of each time slot of an outbound DS1/E1
TXTSCIk_2 c21 frame.
TXTSCIk_3 D25 DS1 Mode:
TXTSCIk_4 AB25 Each of these output pins are a 192kHz clock output which pulses "High"
TXTSCIk_5 AE20 whenever the Transmit Payload Data Input Interface block accepts the LSB of
TXTSCIk_6 AE13 each of the 24 time slots, within the DS1 data stream, being processed via
TXTSCIk_7 AC5 Framer _n. The Terminal Equipment should use this clock signal to sample the

TXTSbO_n through TxTSb4_n output signals and identify the time-slot being
processed via the "Transmit Section" of each Framer_n.

If TXTSb1_n pin is configured as TxFrTD_n to input fractional DS1 payload
data into Framer_n, the TXTSCIk_n pin can be configured to function as one of
the following:

The pin will output gaped fractional DS1 clock that can be used by terminal
equipment to clock out fractional DS1 payload data at rising edge of the clock.
Framer_n will then input fractional DS1 payload data using falling edge of the
clock.Otherwise, this pin will be a clock enable signal to Transmit fractional
DS1 Input (TXFrTD_n) if Framer_n is configured accordingly. In this mode,
fractional DS1 payload data is clocked into the chip using un-gaped
TxSerCIk_n.

E1l Mode:

Each of these output pins are a 256kHz clock output which pulses "High"
whenever the Transmit Payload Data Input Interface block accepts the LSB of
each of the 32 time slots, within the E1 data stream, being processed via
Framer _n. The Terminal Equipment should use this clock signal to sample the
TxTSbO_n through TxTSb4_n output signals, and identify the time-slot being
processed via the "Transmit Section" of each Framer_n.

If TXTSb1_n pinis configured as TxFrTD_n to input fractional E1 payload data
into Framer_n, the TXTSCIk_n pin can be configured to function as one of the
following: The pin will output gaped fractional E1 clock that can be used by ter-
minal equipment to clock out fractional E1 payload data at rising edge of the
clock. Framer_n will then input fractional E1 payload data using falling edge of
the clock.Otherwise, this pin will be a clock enable signal to Transmit fractional
E1 Input (TXFrTD_n) if Framer_n is configured accordingly. In this mode, frac-
tional E1 payload data is clocked into the chip using un-gaped TxSerCIk_n.
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OVERHEAD INTERFACE
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SIGNAL NAME PIN # TYPE DESCRIPTION
TXOH_0 A7 | Transmit Overhead Input—Framer_n:
TxOH_1 Cc14 This input pin, along with TXOHCIk_n functions as the Transmit Overhead input
TXOH_2 D23 port for Framer_n.
TxOH_3 F23 DS1 Mode:
TxOH_4 AA24 This input pin will become active if the Transmit Section of Framer_n has been
TxOH_5 AC17 configured to use this input as the source of Facility Data Link bits in ESF fram-
TXOH_6 AC14 ing mode, Fs bits in the SLC96 and N framing mode, and R bit in TA.DM mode.
TXOH_7 AD5 The data that is input into this pin will be inserted into the Data Link Bits within

the outbound DS1 frames at the falling edge of TXOHCIk_n.

NoTE: This input pin will be disabled if Framer_n is using the Transmit HDLC
Controller, or the TxSer_n input as the source for the Data Link Bits.

E1l Mode:

This input pin will become active if the Transmit Section of Framer_n has been
configured to use this input as the source of Data Link bits. The data that is input
into this pin will be inserted into the Sa4 through Sa8 bits (the National Bits)
within the outbound non-FAS E1 frames.

NoTE: This input pin will be disabled if Framer_n is using the Transmit HDLC
Controller, or the TxSer_n input as the source for the Data Link Bits.

TXOHCIk_0 A5 o Transmit OH Serial Clock Output Signal—Framer_n:

TxOHCIk_1 C15 This output clock signal functions as a demand clock signal for the "Transmit
TxOHCIk_2 D21 Overhead Data Input Interface" block associated with Framer_n.

TxOHCIk_3 F24 DS1 Mode:

TxOHCIk_4 AC25 If the "Transmit Overhead Data Input Interface" has been configured to be the
TxOHCIk_5 AD20 source of Facility Data Link bits in ESF framing mode, Fs bits in the SLC96 and
TXOHCIk_6 AD13 N framing mode, and R bit in TLDM framing mode, then the Transmit Overhead
TXOHCIk_7 AF3 data Input Interface block will provide a clock edge for each Data Link Bit.

Data Link Equipment, which is interfaced to this pin, should update its data (on
the TXOH_n line) on the rising edge of this clock signal. The Transmit Overhead
Data Input Interface will latch the data (on the TxOH_n line) on the falling edge
of this clock signal.

NOTES:

1. If the "Transmit Overhead Data Input Interface” has not been configured
to be the source of the Data Link information, then this output signal will
be inactive.

2. Depending on the configurations of Framer_n, the clock frequency in
ESF framing mode can be 2KHz or 4KHz in ESF.

E1l mode:

If the "Transmit Overhead data Input Interface" has been configured to be the
source of Data Link information, then the Transmit Overhead data Input Inter-
face block will provide a clock edge for each "Sa" bit that is carrying data link
information.

Data Link Equipment, which is interfaced to this pin, should update its data (on
the TXOH_n line) on the rising edge of this clock signal. The Transmit Overhead
Data Input Interface will latch the data (on the TXOH_n line) on the falling edge
of this clock signal.

NOTE: If the "Transmit Overhead Data Input Interface” has not been configured
to be the source of the Data Link information, then this output signal will be inac-
tive.
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(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
RxOH_0 C7 (0] Receive Overhead Output—Framer_n:
RxOH_1 B10 This pin, along with RxOHCIk_n functions as the Receive Overhead Output
RxOH_2 C19 Interface for Framer_n.
RxOH_3 B26 DS1 Mode:
RxOH_4 W25 This pin unconditionally outputs the contents of the Facility Data Link Bit in ESF
RxOH_5 AC20 framing mode, Fs bit in the SLC96 and N framing mode, and R bit in TLDM
RxOH_6 AF18 framing mode.
RXOH_7 AC11 NOTE: This output pin is active even if the Receive HDLC Controller (within
Framer_n) is active.
E1 mode:

This pin unconditionally outputs the contents of the National Bits (the "Sa4"
through the "Sa8" bits). If Framer_n has been configured to interpret the
National bits of the incoming E1 frames as carrying "Data Link" information; then
the Receive Overhead Output Interface will provide a clock pulse (via the
RxOHCIk_n output pin) for each "Sa" bit carrying Data Link information.

NOTE: This output pin is active even if the Receive HDLC Controller (within
Framer_n) is active.

RxOHCIk_0 C5 o Receive OH Serial Clock Output Signal—Framer_n:

RxOHCIk_1 B12 This pin, along with RxOH_n functions as the Receive Overhead Output Inter-
RxOHCIk_2 D19 face for Framer_n.

RxOHCIk_3 B25 DS1 Mode:

RxOHCIk_4 V23 This pin outputs a clock edge corresponding to each Facility Data Link Bit in
RxOHCIk_5 AE21 ESF framing mode, Fs bit in the SLC96 and N framing mode, and R bitin TIDM
RxOHCIk_6 AD17 framing mode, which carries Data Link information.

RXOHCIk_7 AD10 NOTES:

1. Depending on the configurations of Framer_n, the clock frequency in
ESF framing mode can be 2KHz or 4KHz.
2. This output pin is inactive if the Receive HDLC Controller (within
Framer_n) has been enabled.
E1l mode:
This pin outputs a clock edge corresponding to each National Bit that is carrying
"Data Link" information.
NOTE: This output pin is inactive if the Receive HDLC Controller (within
Framer_n) has been enabled.
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(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
RxSync_0 A3 lor O | Single Frame Sync Pulse Input/Output pin—Receive Framer_n:
RxSync_1 B11 This pin is configured to be an Input if the Slip Buffer associated with Framer_n is
RxSync_2 B16 enabled. Conversely, this pin will be configured to be an Output if the Slip-
RxSync_3 C24 Buffer is by-passed.
RxSync_4 V26 DS1 Mode:
RxSync_5 AC22 When pin is configured to be an Input
RxSync_6 AD14 If this pin is configured to be an input, then the user must pulse this pin "High"
RxSync_7 AE7 for one period of RxSerClk_n, when the Receive payload data output Interface
(of Framer_n) is processing the first bit (F-bit) of an inbound DS1 frame.
NOTE: Itis imperative that the RxSync_n input signal be synchronized with the
RxSerClk_n input signal.
When pin is configured to be an Output
If this pin is configured to be an output, then it will pulse "High", for one period of
RxSerClk_n, when the Receive payload data output Interface (of Framer_n) is
processing the first bit (F-bit) of an inbound DS1 frame.
E1l Mode:
When pin is configured to be an Input
If this pin is configured to be an input, then this pin must be pulsed "High" for
one period of RxSerClk_n, when the Receive E1 Serial (or Overhead) Output
Interface, outputs the International bit (Si) of an inbound E1 frame.
NOTE: Itis imperative that the RxSync_n input signal be synchronized with the
RxSerClk_n input signal.
When pin is configured to be an Output
If this pin is configured to be an output, then it will pulse "High" for one period of
RxSerClk_n, when the Receive E1 Serial (or Overhead) output Interface outputs
the last bit, in an inbound E1 frame.
RxMSync_0 B3 o) Multiframe Sync Pulse Output--Receive Framer_n:
RxMSync_1 C9 This DS1-only signal will pulse "High" for one period of RxSerClk_n, the instant
RxMSync_2 Al19 that the Receive payload data Interface (of Framer_n) is processing the first bit
RxMSync_3 A26 of a DS1 Multi-frame.
RxMSync_4 V25
RxMSync_5 AD24
RxMSync_6 AF13
RxMSync_7 AC8
RxCRCMSync_0 B3 ) Receive "CRC Multiframe" Sync Output signal-Framer_n:
RxCRCMSync_1 C9 This E1-only signal pulses "High" for one period of RxSerClk_n whenever the
RxCRCMSync_2 Al9 Receive E1 Output Interface of Framer_n outputs the first bit, within a given
RxCRCMSync_3 A26 "CRC Multiframe".
RXCRCMSync_4 | V25 NoTE: This output pin is inactive if CRC Multiframe Alignment is disabled.
RXCRCMSync_5 | AD24
RXCRCMSync_6 | AF13
RxCRCMSync_7 AC8
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SIGNAL NAME PIN # TYPE DESCRIPTION

RxSerClk_0 B2 lor O | Receive Serial Clock Signal—Receive Framer_n:

RxSerClk_1 B9 This signal is used by the Receive payload data output Interface, to latch the
RxSerClk_2 Al7 contents of the RxSer_n signal out from the Octal T1/E1/J1 Framer IC.
RxSerClk_3 E23 Framer_n can use either the rising edge or the falling edge of RxSerClk_n sig-
RxSerClk_4 uz24 nal to latch the received DS1 payload data out. Depending on configurations of
RxSerClk_5 AF25 Framer_n. RxSerClk_n can either be an input or an output.

RxSerClk_6 AD15 DS1 Mode:

RxSerClk_7 AD7 Receive Back-plane Interface-1.544 MHz Clock Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 00 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a rate of 1.544
Mbit/s. This pin is configured to be an Input if the Slip Buffer associated with
Framer_n is enabled. Conversely, this pin will be configured to be an Output if
the "Slip-Buffer" is "by-passed".

Receive Back-plane Interface-MVIP, 2.048 MHz Clock Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 01 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a rate of 2.048
Mbit/s. The RxSerClk_n signal will be an Input clock signal running at 2.048
MHz.

Receive Back-plane Interface-4.096 MHz Clock Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 10 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a rate of 4.096
Mbit/s. The RxSerCIk_n signal will be an Input clock signal running at 4.096
MHz.

Receive Back-plane Interface-8.192 MHz Clock Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 11 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a rate of 8.192
Mbit/s. The RxSerClk_n signal will be an Input clock signal running at 8.192
MHz.

Receive Back-plane Interface-Multiplexed at 12.352 MHz Clock Mode

If RXMUXEN = 1 and RxIMODE[1:0] = 00 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting multiplexed data at a
rate of 12.352 Mbit/s. RxSerClk_0 and RxSerClk_4 signals will be Input clock
signals running at 12.352 MHz. RxSerClk_1, 2, 3 and RxSerClk_5, 6, 7 signals
are not required. Received DS1 Payload data of Channel O, 1, 2 and 3 are mul-
tiplexed and latched out from Receive back-plane interface using clock edge of
RxSerClk_0 via RxSer_0 output pin. Receive DS1 Payload data of Channel 4,
5, 6 and 7 are multiplexed and latched out from Receive back-plane interface
using clock edge of RxSerClk_4 via RxSer_4 output pin.
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RxSerClk_0 B2 lor O | Receive Serial Clock Signal—Receive Framer_n: (Continued)

RxSerClk_1 B9

RxSerClk_2 Al17 Receive Back-plane Interface-Multiplexed at 16.384 MHz Clock Mode
RxSerClk_3 E23 If RXMUXEN = 1 and RxIMODE[1:0] = 01 in Receive interface control register,
RxSerClk_4 uz24 Receive back-plane interface of Framer_n is presenting multiplexed data at a
RxSerClk_5 AF25 rate of 16.384 Mbit/s. RxSerClk_0 and RxSerClk_4 signals will be Input clock
RxSerClk_6 AD15 signals running at 16.384 MHz. RxSerClk_1, 2, 3 and RxSerClk_5, 6, 7 signals
RxSerClk_7 AD7 are not required. Received DS1 Payload data of Channel 0, 1, 2 and 3 are mul-

tiplexed and latched out from Receive back-plane interface using clock edge of
RxSerClk_0 via RxSer_0 output pin. Receive DS1 Payload data of Channel 4,
5, 6 and 7 are multiplexed and latched out from Receive back-plane interface
using clock edge of RxSerClk_4 via RxSer_4 output pin.

Receive Back-plane Interface-HMVIP, 16.384 MHz Clock Mode

If RXMUXEN = 1 and RxIMODE[1:0] = 10 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting multiplexed data at a
rate of 16.384 Mbit/s. RxSerClk_0 and RxSerClk_4 signals will be Input clock
signals running at 16.384 MHz. RxSerCIk_1, 2, 3 and RxSerCIk_5, 6, 7 signals
are not required. Received DS1 Payload data of Channel O, 1, 2 and 3 are mul-
tiplexed and latched out from Receive back-plane interface using clock edge of
RxSerClk_0 via RxSer_0 output pin. Receive DS1 Payload data of Channel 4,
5, 6 and 7 are multiplexed and latched out from Receive back-plane interface
using clock edge of RxSerClk_4 via RxSer_4 output pin.

Receive Back-plane Interface-H.100, 16.384 MHz Clock Mode

If RXMUXEN = 1 and RxIMODE[1:0] = 11 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting multiplexed data at a
rate of 16.384 Mbit/s. RxSerClk_0 and RxSerClk_4 signals will be Input clock
signals running at 16.384 MHz. RxSerCIk_1, 2, 3 and RxSerCIk_5, 6, 7 signals
are not required. Received DS1 Payload data of Channel O, 1, 2 and 3 are mul-
tiplexed and latched out from Receive back-plane interface using clock edge of
RxSerClk_0 via RxSer_0 output pin. Receive DS1 Payload data of Channel 4,
5, 6 and 7 are multiplexed and latched out from Receive back-plane interface
using clock edge of RxSerClk_4 via RxSer_4 output pin.

E1l Mode:

Receive Back-plane Interface-2.048 MHz (XRT84V24 Compatible) Clock
Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 00 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a XRT84V24
compatible rate of 2.048 Mbit/s. This pin is configured to be an Input if the Slip
Buffer associated with Framer_n is enabled. Conversely, this pin will be config-
ured to be an Output if the "Slip-Buffer" is "by-passed"”.

Receive Back-plane Interface-2.048 MHz Clock Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 01 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a rate of 2.048
Mbit/s. The RxSerClk_n signal will be an Input clock signal running at 2.048
MHz.

Receive Back-plane Interface-4.096 MHz Clock Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 10 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a rate of 4.096
Mbit/s. The RxSerClk_n signal will be an Input clock signal running at 4.096
MHz.

Receive Back-plane Interface-8.192 MHz Clock Mode

If RXMUXEN = 0 and RxIMODE[1:0] = 11 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting data at a rate of 8.192
Mbit/s. The RxSerClk_n signal will be an Input clock signal running at 8.192
MHz.
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RxSerClk_0 B2 lor O | Receive Serial Clock Signal—Receive Framer_n: (Continued)

RxSerClk_1 B9

RxSerClk_2 Al17 Receive Back-plane Interface-Multiplexed at 16.384 MHz Clock Mode
RxSerClk_3 E23 If RXMUXEN = 1 and RxIMODE[1:0] = 01 in Receive interface control register,
RxSerClk_4 uz24 Receive back-plane interface of Framer_n is presenting bit-multiplexed data at a
RxSerClk_5 AF25 rate of 16.384 Mbit/s. RxSerClk_0 and RxSerClk_4 signals will be Input clock
RxSerClk_6 AD15 signals running at 16.384 MHz. RxSerClk_1, 2, 3 and RxSerClk_5, 6, 7 signals
RxSerClk_7 AD7 are not required. Received DS1 Payload data of Channel 0, 1, 2 and 3 are mul-

tiplexed and latched out from Receive back-plane interface using clock edge of
RxSerClk_0 via RxSer_0 output pin. Receive DS1 Payload data of Channel 4,
5, 6 and 7 are multiplexed and latched out from Receive back-plane interface
using clock edge of RxSerClk_4 via RxSer_4 output pin.

Receive Back-plane Interface-HMVIP, 16.384 MHz Clock Mode

If RXMUXEN = 1 and RxIMODE[1:0] = 10 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting multiplexed data at a
rate of 16.384 Mbit/s. RxSerClk_0 and RxSerClk_4 signals will be Input clock
signals running at 16.384 MHz. RxSerClk_1, 2, 3 and RxSerClk_5, 6, 7 signals
are not required. Received DS1 Payload data of Channel 0, 1, 2 and 3 are mul-
tiplexed and latched out from Receive back-plane interface using clock edge of
RxSerClk_0 via RxSer_0 output pin. Receive DS1 Payload data of Channel 4,
5, 6 and 7 are multiplexed and latched out from Receive back-plane interface
using clock edge of RxSerClk_4 via RxSer_4 output pin.

Receive Back-plane Interface-H.100, 16.384 MHz Clock Mode

If RXMUXEN = 1 and RxIMODE[1:0] = 11 in Receive interface control register,
Receive back-plane interface of Framer_n is presenting multiplexed data at a
rate of 16.384 Mbit/s. RxSerClk_0 and RxSerClk_4 signals will be Input clock
signals running at 16.384 MHz. RxSerClk_1, 2, 3 and RxSerClk_5, 6, 7 signals
are not required. Received DS1 Payload data of Channel 0, 1, 2 and 3 are mul-
tiplexed and latched out from Receive back-plane interface using clock edge of
RxSerClk_0 via RxSer_0 output pin. Receive DS1 Payload data of Channel 4,
5, 6 and 7 are multiplexed and latched out from Receive back-plane interface
using clock edge of RxSerClk_4 via RxSer_4 output pin.

RxSer_0 D4 o Receive Serial Data Output—Receive Framer_n:
RxSer_1 A9 This output pin along with RxSerClk_n functions as the Receive Serial Output
RxSer_2 c18 port for Framer_n.
RxSer_3 B24 T1 mode:
RxSer_4 W26 Any incoming T1 line data that is received from the RxPOS_n and RXNEG_n
RxSer_5 AE23 input pins, will be decoded and output via this pin.Framer_n can use either the
RxSer_6 AE16 rising edge or the falling edge of RxSerClk_n input pin to latch the received T1
RxSer_7 AD8 payload data out according to configurations of Framer_n.

E1l mode:

Much of the data that is received from the line via the RxPOS_n and RXNEG_n
input pins, will be decoded and output via this pin, in a binary format.All data that
is transported via Time Slots 1 through 15 and Time Slots 17 through 31, within
each incoming E1 frame, will be output via this pin. If Framer_n is configured
accordingly, the data for Time Slots 0 and 16 will also be output via this pin.
Framer_n can use either the rising edge or the falling edge of RxSerClk_n input
pin to latch the received DS1/E1 payload data out according to configurations of
Framer_n.
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RECEIVE SERIAL DATA OUTPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
RxTSb0_0 A2 (0] Receive Framer_n--Time Slot Octet Identifier Output-Bit O:
RxTSb0_1 D12 These output signals (RxTSb4_n through RxTSb0_n) reflect the five-bit binary
RxTSb0_2 Al8 value of the number of Time Slot (in the incoming DS1 frame) being received
RxTSb0_3 C25 and output to the Terminal Equipment via the Receive Payload Data Output
RxTSb0_4 w24 Interface block associated with Framer_n. The Terminal Equipment should use
RxTSb0_5 AD22 the RxTSCIk_n clock to sample these five output pins in order to identify the
RxTSb0_6 AC16 time-slot being processed by the Receive Section of Framer_n.
RXTSbO_7 AF9
RxSig_0 A2 o Receive Serial Signaling Output--Receive Framer_n:
RxSig_1 D12 These pins can be used to output robbed-bit signaling data extracted from an
RxSig_2 A18 incoming DS1 frame, if Framer_n is configured accordingly.
RxSig_3 C25
RxSig_4 w24
RxSig_5 AD22
RxSig_6 AC16
RxSig_7 AF9
RxTSb1_0 D5 (0] Receive Framer_n--Time Slot Octet Identifier Output-Bit 1:
RxTSb1l_1 A10 These output signals (RxTSb4_n through RxTSbO0_n) reflect the five-bit binary
RxTSb1l_2 B19 value of the number of Time Slot (in the incoming DS1 frame) being received
RxTSb1l_3 C26 and output to the Terminal Equipment via the Receive Payload Data Output
RxTSb1l_4 Y26 Interface block associated with Framer_n. The Terminal Equipment should use
RxTSb1l_5 AC21 the RxTSCIk_n clock to sample these five output pins in order to identify the
RxTSb1l_6 AF17 time-slot being processed by the Receive Section of Framer_n.
RxTSb1 7 AE9
RxFrTD_0 D5 (0] Receive Serial Fractional T1/E1 Input--Receive Framer_n:
RxFrTD_1 A10 These pins can be used to output fractional DS1/E1 payload data extracted from
RxFrTD_2 B19 an inbound DS1/E1 frame, if Framer_n is configured accordingly. In this mode,
RxFrTD_3 C26 terminal equipment will use either rising edge of RXTSCIk_n or RxSerClk_n to
RxFrTD_4 Y26 clock in fractional DS1/E1 payload data. Please see pin description of
RxFrTD_5 AC21 RXTSCIk_n for details.
RxFrTD_6 AF17
RXFrTD_7 AE9
RxTSb2_0 B4 (0] Receive Framer_n--Time Slot Octet Identifier Output-Bit 2:
RxTSb2_1 c1u These output signals (RxTSb4_n through RxTSbO0_n) reflect the five-bit binary
RxTSb2_2 B20 value of the number of Time Slot (in the incoming DS1 frame) being received
RxTSb2_3 E24 and output to the Terminal Equipment via the Receive Payload Data Output
RxTSbh2_4 Y25 Interface block associated with Framer_n. The Terminal Equipment should use
RxTSb2_5 AF23 the RxTSCIk_n clock to sample these five output pins in order to identify the
RxTSb2_6 AD16 time-slot being processed by the Receive Section of Framer_n.
RxTSh2_7 AF8
RxTSChn_0 B4 (0] Receive Framer_n -- Time Slot Identifier Serial Output
RxTSChn_1 c1u If RXTSb1_n pin is configured as RxFrTD_n to output fractional DS1 payload
RxTSChn_2 B20 data from Framer_n, then these pins serially output the five-bit binary value of
RxTSChn_3 E24 the number of the Time Slot being accepted and processed by the Transmit
RxTSChn_4 Y25 Payload Data Input Interface block associated with Framer_n.
RXTSChn_5 AF23
RXTSChn_6 AD16
RXTSChn_7 AF8
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RECEIVE SERIAL DATA OUTPUT
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
RxTSb3_0 B5 (0] Receive Framer_n-Time Slot Octet Identifier Output-Bit 3:
RxTSb3_1 D13 These output signals (RxTSb4_n through RxTSb0_n) reflect the five-bit binary
RxTSb3_2 Cc20 value of the number of Time Slot (in the incoming DS1 frame) being received
RxTSb3_3 D26 and output to the Terminal Equipment via the Receive Payload Data Output
RxTSbh3_4 w23 Interface block associated with Framer_n. The Terminal Equipment should use
RxTSb3_5 AE22 the RxTSCIk_n clock to sample these five output pins in order to identify the
RxTSb3_6 AF16 time-slot being processed by the Receive Section of Framer_n.
RXTSh3 7 AES8
Rx8kHz_0 B5 o Receive 8KHz Clock-Receive Framer_n:
Rx8kHz_1 D13 These pins output a reference 8KHz signal clock as if Framer_n is configured
Rx8kHz_2 C20 accordingly.
Rx8kHz_3 D26
Rx8kHz_4 w23
Rx8kHz_5 AE22
Rx8kHz_6 AF16
Rx8kHz_7 AE8
RxTSb4_0 D7 (0] Receive Framer_n--Time Slot Octet Identifier Output-Bit 4:
RxTSb4_1 A13 These output signals (RxTSb4_n through RxTSb0_n) reflect the five-bit binary
RxTSb4_2 B21 value of the number of Time Slot (in the incoming DS1 frame) being received
RxTSb4_3 E26 and output to the Terminal Equipment via the Receive Payload Data Output
RxTSbh4_4 AA26 Interface block associated with Framer_n. The Terminal Equipment should use
RxTSb4_5 AD21 the RxTSCIk_n clock to sample these five output pins in order to identify the
RxTSb4_6 AC15 time-slot being processed by the Receive Section of Framer_n.
RxTSb4_7 AF7
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(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
RxTSCIk_0 C4 (0] Receive Channel Clock Output Signal—Framer_n:
RXTSClk_1 D11 This pin indicates the boundary of each time slot of an inbound DS1/E1 frame.
RXTSCIk_2 D18 DS1 Mode:
RxTSCIk_3 A25 Each of these output pins are a 192kHz clock output which pulses "High" when-
RxTSCIlk_4 V24 ever the Receive Payload Data Output Interface block outputs the LSB of each
RXTSCIk_5 AD25 of the 24 time slots (within the inbound DS1 data stream) on the RxSer_n pin.
RxTSCIk_6 AF15 The Terminal Equipment should use this clock signal to sample the RxTSb0_n
RXTSCIk_7 AC9 through RXTSb4_n output signals, and identify the time-slot being processed via

the "Receive Section" of each Framer_n.

If RXTSb1_n pin is configured as RxFrTD_n to output fractional DS1 payload
data from Framer_n, the RXTSCIk_n pin can be configured to function as one of
the following:

The pin will output gaped fractional DS1 clock that can be used by terminal
equipment to clock out fractional DS1 payload data at rising edge of the clock.
Otherwise, this pin will be a clock enable signal to Receive fractional DS1 Out-
put (RxFrTD_n) if Framer_n is configured accordingly. In this mode, fractional
DS1 payload data is clocked into the terminal equipment using un-gapped
RxSerCIk_n.

E1l Mode:

Each of these output pins are a 256kHz clock output which pulses "High" when-
ever the Receive Payload Data Output Interface block outputs the LSB of each
of the 32 time slots (within the inbound E1 data stream) on the RxSer_n pin. The
Terminal Equipment should use this clock signal to sample the RxTSb0_n
through RXTSb4_n output signals, and identify the time-slot being processed via
the "Receive Section" of each Framer_n.

If RXTSb1_n pin is configured as RxFrTD_n to output fractional E1 payload data
from Framer_n, the RxTSCIk_n pin can be configured to function as one of the
following: The pin will output gaped fractional E1 clock that can be used by ter-
minal equipment to clock out fractional E1 payload data at rising edge of the
clock.

Otherwise, this pin will be a clock enable signal to Receive fractional E1 Output
(RXFrTD_n) if Framer_n is configured accordingly. In this mode, fractional E1
payload data is clocked into the terminal equipment using un-gaped

RxSerCIk_n.
RxLOS_0 D2 (0] Receive Loss of Signal Output Indicator—Framer_n:
RxLOS_1 H4 This output pin will toggle “High” (declare LOS) if the Receive block associated
RxLOS_2 J1 with Framer_n determines that neither the RxPOS_n or the RXNEG_n inputs
RxLOS_3 L4 have received a High level pulse in the last 32 bit periods.
RxLOS_4 Ul This output pin will toggle “Low” if the Receive block, associated with Framer_n,
RxLOS_5 Y1 detects a string of 32 consecutive bits, that does not contain a string of 4 con-
RxLOS_6 AA3 secutive “0's”.
RXLOS_7 AB4 NoOTE: This output pin will also toggle "High" if the LOS_0 input pin is asserted
(e.g., toggled “High” by the LIU LOS output pin).
RxCASMSync_0 A4 o) Receive “CAS Multiframe” Sync Output Signal--Framer_n:
RxCASMSync_1 All This E1-only signal pulses "High" for one period of RxSerClk_n whenever the
RxCASMSync_2 B18 Receive E1 Output Interface of Framer_n outputs the first bit, within a given
RxCASMSync_3 D24 "CAS Multiframe".
RXCASMSync_4 Y24 NoOTE: This output pin is inactive if Common Channel Signaling is enabled.

RXCASMSync_5 | AD23
RxCASMSync_6 AD12
RxCASMSync_7 AC10
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RECEIVE DECODER LIU INTERFACE
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
RxPOS_0 E4 | Receive Positive Polarity Pulse—Framer_n:
RxPOS_1 G3 This input pin is intended to be connected to the RxPOS or RPDATA output of
RxPOS_2 H1 the LIU (Line Interface Unit) IC associated with Framer_n.
RxPOS_3 L2 The LIU will assert this input signal (pulse it "High"), when it is receiving a posi-
RxPOS_4 R2 tive-polarity pulse from the line. This input signal is sampled and latched into the
RxPOS_5 w2 Framer, on the user-selectable edge (rising or falling) of the RxLineClk_n signal.
RxPOS_6 AA2
RxPOS_7 AC2
RxXNEG_0 C1l | Receive Negative Polarity Pulse—Framer_n:
RxNEG_1 F1 This input pin is intended to be connected to the RXNEG or RNDATA output of the
RXNEG_2 J3 LIU (Line Interface Unit) associated with Framer_n.
RxXNEG_3 L3 The LIU will assert this input signal (pulse it "High"), when it is receiving a nega-
RxNEG_4 T2 tive-polarity pulse from the line. This input signal is sampled and latched into the
RXNEG_5 w1 Framer, on the user-selectable edge (rising or falling) of the RxLineClk_n signal.
RXNEG_6 AB1
RXNEG_7 AD1
RxLineCLK_0 D1 | Receive Line Clock Input—Framer_n:
RxLineCLK_1 Gl This input pin is intended to be connected to the RxClk output of the LIU (Line
RxLineCLK_2 K4 Interface Unit) associated with Framer_n.
RxLineCLK_3 M4 Framer_n uses the user-selectable edge of this signal to sample and latch the
RxLineCLK_4 T3 signals at the RxPOS_n and RXNEG_n input pins.
RxLineCLK_5 W4
RxLineCLK_6 AA4
RxLineCLK_7 AE2

TRANSMIT ENCODER LIU INTERFACE
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TXPOS_0 E3 (0] Transmit Positive Polarity Pulse—Framer_n:
TxPOS_1 H3 This output pin is intended to be connected to the TXPOS or TPDATA input of
TXPOS_2 K3 the LIU (Line Interface Unit) associated with Framer_n.
TxPOS_3 L1 Framer_n will assert this signal when it wishes for the Line Interface Unit (LIU)
TxXPOS_4 T4 associated with Framer_n, to transmit a positive polarity pulse on the line.
TxPOS_5 W3
TxPOS_6 AB2
TxPOS_7 AD2
TXNRZ_O E3 o Transmit Non Return to Zero:
TxNRZ_1 H3 Unipolar output for transmitted data. TXNRZ_n includes the results of bit 7 stuff-
TXNRZ_2 K3 ing, but does not include HDB3 encoding.
TxNRZ_3 L1
TxNRZ_4 T4
TxNRZ_5 w3
TxNRZ_6 AB2
TxNRZ_7 AD2
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TRANSMIT ENCODER LIU INTERFACE
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION
TXNEG_O F3 (0] Transmit Negative Polarity Pulse—Framer_n:
TXNEG_1 H2 This output pin is intended to be connected to the TXNEG or TNDATA input of
TXNEG_2 K2 the LIU (Line Interface Unit) associated with Framer_n.
TXNEG_3 M3 Framer_n will assert this signal when it wishes for the Line Interface Unit (LIU)
TXNEG_4 V1 associated with Framer_n, to transmit a negative polarity pulse on the line.
TXxNEG_5 Y2
TXxNEG_6 AC1
TXNEG_7 AE1l
Transmit Max
TXMX_0 F3 o Output pulses “High” for one bit time and is coincident with the sampling of the
TXMX_1 H2 least serial bit of a multiframe.
TXMX_2 K2
TXMX_3 M3
TXMX_4 !
TXMX_5 Y2
TXMX_6 AC1
TXMX_7 AE1l
TxLineCLK_O F2 (0] Transmit Line Clock Output—Framer_n:
TxLineCLK_1 G2 This output pin is intended to be connected to the TxClk input of the LIU (Line
TxLineCLK_2 J2 Interface Unit) associated with Framer_n.
TxLineCLK_3 N4 The LIU uses this pin to sample and latch the signals at its TPDATA and
TxLineCLK_4 V4 TNDATA input pins.
TxLineCLK_5 Y3
TxLineCLK_6 AC3
TxLineCLK_7 AC4
TIMING

(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION

OScCClk Tl | Oscillator Clock:
This is a programmable operation clock input. This clock input can be one of six
frequencies:
E1 Mode: 16.384, 32.768 or 65.536 MHz
T1 Mode: 12.352, 24.704 or 49.408 MHz

8kHz_Ref u2 | 8 kHz External Reference Clock Input:

LOP R4 | Loss of Power / Input Pin for Messaging
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SIGNAL NAME PIN # TYPE DESCRIPTION
LOS_0 G4 | Loss of Signal Input—LIU Interface-Framer_n:
LOS 1 J4 This input pin is intended to be connected to the RXLOS output pin of the LIU
LOS 2 K1 associated with Framer_n. If the LIU IC detects an LOS condition and asserts
LOS_ 3 M2 (toggles "High") this input pin, then the Receive Framer associated with
LOS 4 V2 Channel_n will declare a LOS condition.
LOS_5 AAl Asserting this input pin "High" will result in Framer_n asserting the RXLOS_n
LOS 6 AB3 output pin.
LOS 7 AF1
GPO7 P1 (0] General Purpose Output pin/Chip Select Output pin:

The exact role of this output pin depends upon whether the LIU Controller block
is operating in the Hardware or HOST Mode.

Hardware Mode: GPO7

This pin is a general purpose output pin that is controlled by the contents of bit-
_ field 7, within the Line Control Register (Address = 00h, 02h).

Cs1 HOST Mode:CS1

This pin is a chip select output pin that is asserted (toggles “Low”) following a
write operation to the LIU Access Register 1, associated with framer 4, 5, 6 and
7. This output pin is intended to be tied to the chip select input of an LIU (or
other peripheral device) that is configurable via a Microprocessor Serial Inter-
face. Once the HOST Mode serial port has completed its read or write opera-
tion, then it will negate (toggle "High") this output pin.

GPO6 P2 (0] General Purpose Output pin/Serial Clock Output:

The exact role of this output pin depends upon whether the LIU Controller block
is operating in the Hardware or HOST Mode.

Hardware Mode: GPO6

This pin is a general purpose output pin that is controlled by the contents of bit-
field 6, within the Line Control Register (Address = 00h, 02h).

SClk1 HOST Mode:SClk1

This pin functions as the Serial Clock output signal (SCLK), when the LIU Con-
troller Block is configured to operate in the HOST Mode

GPO5 P4 (0] General Purpose Output pin/Serial Data Input bit 1:

The exact role of this output pin depends upon whether the LIU Controller block
is operating in the Hardware or HOST Mode.

Hardware Mode: GPO5

This pin is a general purpose output pin that is controlled by the contents of bit-
field 5, within the Line Control Register (Address = 00h, 02h).

SDI1 HOST Mode:SDI1

This pin functions as the Serial Data Input (SDI) output pin (to the Microproces-
sor Serial Interface).

GPO4 R1 ) General Purpose Output pin/Serial Data Output bit O:

The exact role of this output pin depends upon whether the LIU Controller block
is operating in the Hardware or HOST Mode.

Hardware Mode: GPO4

This pin is a general purpose output pin that is controlled by the contents of bit-
field 4, within the Line Control Register (Address = 00h, 02h).

SDbO1 HOST Mode:SDO1

This pin functions as the Serial Data Output (SDO) input pin (into the LIU Con-
troller Block).
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SIGNAL NAME PIN # TYPE DESCRIPTION
GPO3 M1 (0] General Purpose Output pin/Chip Select Output pin:

The exact role of this output pin depends upon whether the LIU Controller block
is operating in the Hardware or HOST Mode.

Hardware Mode: GPO3

This pin is a general purpose output pin that is controlled by the contents of bit-
_ field 3, within the Line Control Register (Address = 0x00, 0x02).

CSo HOST Mode: CS0O

This pin is a chip select output pin that is asserted (toggles “Low”) following a
write operation to the LIU Access Register 1, associated with framer 0,1, 2 and
3. This output pin is intended to be tied to the chip select input of an LIU (or
other peripheral device) that is configurable via a Microprocessor Serial Inter-
face. Once the HOST Mode serial port has completed its read or write opera-
tion, then it will negate (toggle "High") this output pin.

GPO2 N2 (0] General Purpose Output/Serial Clock Output:

The exact role of this output pin depends upon whether the LIU Controller block
is operating in the Hardware or HOST Mode.

Hardware Mode: GPO2

This pin is a general purpose output pin that is controlled by the contents of bit-
field 2, within the Line Control Register (Address = 00h, 02h).

SCIk0 HOST Mode: SCIkO

This pin functions as the Serial Clock output signal (SCLK), when the LIU Con-
troller Block is configured to operate in the HOST Mode.

GPO1 N3 (0] General Purpose Output pin/Serial Data In Output pin:

The exact role of this output pin depends upon whether the LIU Controller block
is operating in the Hardware or HOST Mode.

Hardware Mode: GPO1

This pin is a general purpose output pin that is controlled by the contents of bit
field 1, within the Line Control Register (Address = 00h, 02h)

SDIO HOST Mode: SDI

This pin functions as the Serial Data Input (SDI) output pin (to the Microproces-
sor Serial Interface).

GPOO N1 lor O | General Purpose Output pin/Serial Data Out Input pin:

The exact role of this pin depends upon whether the LIU Controller block is
operating in the Hardware or HOST Mode.

Hardware Mode: GPOO

This pin is a general purpose output pin that is controlled by the contents of bit-
field 0, within the Line Control Register (Address = 00h, 02h).

SDOO0 HOST Mode: SDOO

This Input pin functions as the Serial Data Output (SDO) input pin (into the LIU
Controller Block).

JTAG
(Framer Channel Number indicated by _n)
SIGNAL NAME PIN # TYPE DESCRIPTION
TCK Al | Test clock: Boundary Scan clock input.

Note: This input pin should be pulled “Low” for normal operation

™S c2 | Test Mode Select: Boundary Scan Mode Select input.
Note: This input pin should be pulled “Low” for normal operation
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(Framer Channel Number indicated by _n)
SIGNAL NAME PIN # TYPE DESCRIPTION
TDI B1 | Test Data In: Boundary Scan Test data input
Note: This input pin should be pulled “Low” for normal operation
TDO D3 (0] Test Data Out: Boundary Scan Test data output
TRST C3 | JTAG Test Reset Input
Test Mode P3 | Factory Test Mode Pin

Note: User should tie this pin to ground

MICROPROCESSOR INTERFACE
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION

Data0O R24 1/0 Bidirectional Microprocessor Data Bus Bit 0--LSB
Datal R25 Bidirectional Microprocessor Data Bus Bit 1

Data2 N26 Bidirectional Microprocessor Data Bus Bit 2

Data3 N25 Bidirectional Microprocessor Data Bus Bit 3

Data4 L24 Bidirectional Microprocessor Data Bus Bit 4

Data5 K25 Bidirectional Microprocessor Data Bus Bit 5

Data6 K24 Bidirectional Microprocessor Data Bus Bit 6

Data7 J24 Bidirectional Microprocessor Data Bus Bit 7--MSB
qu T26 (0] DMA Cycle Request Output—DMA Controller 0 (Write):

The Framer asserts this output pin (toggles it "Low") when at least one of the
Transmit HDLC buffers are empty and can receive one more HDLC message.
The Framer negates this output pin (toggles it “High”) when the HDLC buffer
can no longer receive another HDLC message.

Reql u23 DMA Cycle Request Output—DMA Controller 1 (Read):

The Framer asserts this output pin (toggles it "Low") when one of the Receive
HDLC buffer contains a complete HDLC message that needs to be read by the
UC/uP.

The Framer negates this output pin (toggles it High) when the Receive HDLC
buffers are depleted.

INT M24 O |Interrupt Request Output:
The Framer will assert this active "Low" output (toggles it "Low"), to the local uP,
anytime it requires interrupt service.

UPCIlk R23 | Microprocessor Clock Input:

This clock signal is the Microprocessor Interface System clock. This clock signal
is used for synchronous/burst/DMA data transfer. The maximum frequency of
this clock signal is 33MHz.

27



EXAR

XRT84L38 i i
Experience Our Connectivity-
OCTAL T1/E1/J1 FRAMER REV.1.0.1

MICROPROCESSOR INTERFACE
(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION

uPTypeO T25 | Microprocessor Type Input: Bit 0 (LSB):
This input pin, along with uPTYPE1 and uPTYPE2 permit the user to specify
which type of Microprocessor/Microcontroller to be interfaced the Framer.

uPTypel P24 Microprocessor Type Input: Bit 1

uPType2 M25 Microprocessor Type Input: Bit 2
N || O
&|8|2| MICROPROCESSOR
e TYPE
ala|o
2| =z =
0j]0]|O 68HC11, 8051, 80C188
0j]0|1 MOTOROLA 68K
0j]1]|0 INTEL X86
0Ol1]|1 INTEL 1960
11010 IDT3051/52
1({0f1 IBM POWER PC 403

RDY_DTACK P23 (0] Ready/Data Transfer Acknowledge Output:

The exact behavior of this pin depends upon which Microprocessor the Framer
is configured to interface to:

Intel Type Microprocessors

This output pin toggles "Low" when the Framer is ready to respond to the current
PIO (Programmed 1/O) or Burst Transaction.

Motorola Type Microprocessors

This output pin toggles "Low" when the Framer has completed the current bus

cycle.
AO P26 | Microprocessor Interface Address Bus Input Bit 0 -- (LSB)
Al N23 Microprocessor Interface Address Bus Input Bit 1
A2 M26 Microprocessor Interface Address Bus Input Bit 2
A3 L26 Microprocessor Interface Address Bus Input Bit 3
A4 L23 Microprocessor Interface Address Bus Input Bit 4
A5 J26 Microprocessor Interface Address Bus Input Bit 5
A6 K23 Microprocessor Interface Address Bus Input Bit 6 -- (MSB)
DBEn P25 | Data Bus Enable Input pin.
ALE_AS N24 | Address Latch Enable Input_Address Strobe
cs G25 | Microprocessor Interface—Chip Select Input:

The Microprocessor/Microcontroller must assert this input pin (toggle it "Low") in
order to exchange data with the Framer.

Note: For the 68K MPU, this signal is generated by address decode and address
strobe.

RD R26 | Microprocessor Interface—Read Strobe Input:

The exact behavior of this pin depends upon the type of Microprocessor/Micro-
controller the Framer has been configured to interface to, as defined by the
UPTYPE[2:0] pins.

Note: See pin T25 (LPType0) for the YP selection table.
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(Framer Channel Number indicated by _n)

SIGNAL NAME PIN # TYPE DESCRIPTION

WR G26 | Microprocessor Interface—Write Strobe Input
"Low" : Indicates current bus cycle is a write cycle: Intel 51, 188, MIPS350x
"High" : Indicates present bus cycle is a write cycle: Intel x86, i960
"Low" : Indicates current bus cycle is a read cycle: Intel x86, 1960
"High" : Indicates present bus cycle is a read cycle: Motorola, Power PC 403
"Low" : Also used as write strobe in DMA transfer

ACKO u26 | DMA Cycle Acknowledge Input—DMA Controller 0 (Write):
The external DMA Controller will assert this input pin “Low” when the following
two conditions are met:
a. After the DMA Controller, within the Framer has asserted (toggled “Low”), the
Req_0 output signal.
b. When the external DMA Controller is ready to transfer data from external
memory to the selected Transmit HDLC buffer.
At this point, the DMA transfer between the external memory and the selected
Transmit HDLC buffer may begin.
After completion of the DMA cycle, the external DMA Controller will negate this
input pin after the DMA Controller within the Framer has negated the Req_0 out-
put pin. The external DMA Controller must do this in order to acknowledge the
end of the DMA cycle.

ACK1 T23 I DMA Cycle Acknowledge Input—DMA Controller 1 (Read):
The external DMA Controller asserts this input pin “Low” when the following two
conditions are met:
a. After the DMA Controller, within the Framer has asserted (toggled "Low"), the
Req_1 output signal.
b. When the external DMA Controller is ready to transfer data from the selected
Receive HDLC buffer to external memory.
At this point, the DMA transfer between the selected Receive HDLC buffer and
the external memory may begin.
After completion of the DMA cycle, the external DMA Controller will negate this
input pin after the DMA Controller within the Framer has negated the Req_1 out-
put pin. The external DMA Controller will do this in order to acknowledge the
end of the DMA cycle.

Blast L25 | Last Cycle of Burst Indicator Input:
The Microprocessor asserts this pin “Low”when it is performing its last read or
write cycle, within a burst operation.

Reset R3 | Reset Input: Active "Low"
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POWER SUPPLY PINS

SIGNAL NAME PIN # TYPE

DESCRIPTION

VDD L11 ok
L12
L13
L14
L15
L16
M11
M12
M15
M16
N11
N12
N15
N16
R11
R12
R15
R16

Power Supply Pins

GROUND PINS

SIGNAL NAME PIN # TYPE

DESCRIPTION

GND M13 ok
M14
N13
N14
P13
P14
R13
R14
T11
T12
T13
T14
T15
T16

Ground Pins
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NO CONNECT PINS

SIGNAL NAME PIN # TYPE DESCRIPTION

NC A6 Not Connected
A20
B7
B17
C12
Cc13
Ci1e6
c23
D14
D17
E1l
E2
F4
H25
H26
K26
M23
u3
U4
u25
V3
Y4
AA25
AC23
AD26
AE3
AE14
AE15
AE17
AE25
AF2
AF11
AF14
AF22
AF24
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUMS
Power Supply.......cccoveviericiiiiniesiceieeee -0.5V to +3.465V Power Dissipation PBGA Package...........cccccceeeunnee.. 2w
Storage Temperature ...........cccccevvevveeeene -65°C to 150°C Input Logic Signal Voltage (Any Pin) ......... -0.5V to + 5.5V
Operating Temperature Range................. -40°C to 85°C ESD Protection........cocovvvvirieieieeeeeeeee e e >2000V
Supply Voltage ..........cccceeenne GND-0.5V to +VDD + 0.5V Input Current (Any Pin) .....cocooviiiiiiiiiieiien e + 100mA
DC ELECTRICAL CHARACTERISTICS
Test Conditions: TA = 25°C, VDD = 3.3V + 5% unless otherwise specified
SYMBOL PARAMETER MIN. Tvp. MAX. | UNITS CONDITIONS
Ipp Power Supply Current 450 mA All Channels on
I Data Bus Tri-State Bus Leakage Current -10 +10 HA
ViL Input Low voltage 0.6 \Y PDATA[0:7]
0.8 \% All Others
ViH Input High Voltage 2.7 VDD \% PDATA[0:7]
2.0 VDD \% All Others
VoL | Output Low Voltage 0.0 0.4 \Y loL = 2MA
Von | Output High Voltage 2.4 VDD v loy = 2MA
loc Open Drain Output Leakage Current -10 10 HA
I Input High Voltage Current -10 10 HA V4 = VDD
Input High Voltage Current (with pull-down resistor) 100 400
he Input Low Voltage Current -10 10 HA V). = GND
Input Low Voltage Current (with pull-up resistor) -150 -30

TABLE 2: XRT84L38 POWER CONSUMPTION

(Vdd=3.3V£5%, T,=25°C unless otherwise specified)

MODE | SUPPLYVOLTAGE MIN Typ MAXx | UNIT
Tl 3.3V - 1.8 2.0 w
El 3.3V - 15 1.8 w
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1.0 MICROPROCESSOR INTERFACE BLOCK

The Microprocessor Interface section supports communication between the local microprocessor (uP) and the
Framer. The Microprocessor Interface supports the following features:

® Communicates through a 7 bit address bus (4 bit for one framer) and an 8 bit data bus.
® Supports DMA read/write data interface

® Supports burst transfers

e Supports Programmed 1/O read and write, wait cycle extended with READY/DTACK
The Microprocessor Interface section supports the following operations:

® Channel Selection

® \Writing configuration data into the Framer on-chip (addressable) registers

® \Writing outbound PMDL (Path Maintenance Data Link) messages into the Transmit LAPD Message buffer of
the Framer

® Generation of Interrupt Requests to the puP

® Servicing Interrupt Requests from the Framer

® Monitoring the system's health by periodically reading the on-chip Performance Monitor registers
® Reading inbound PMDL Messages from the Receive LAPD Message Buffer of the Framer

Each of these operations (between the local microprocessor and the Framer IC) is discussed in detalil,
throughout this data sheet.

The Framer supports the following microprocessors/microcontrollers with a minimum amount of glue logic.
e Intel 8051, 80C188, x86, i960

® Motorola 68HC11, 68K

e MIPS 3051/52

® PowerPC 403

The type of microprocessor/microcontroller to interface to the Framer is specified by tying the uPTYPE[2:0]
pins to the appropriate level. Table 1, lists the values for uPTYPE[2:0] and the corresponding pP/uC types.

TABLE 3: PC/UP SELECTION TABLE

UWPTYPE[2:0] INPUT LEVELS| CORRESPONDING PLC/ULP
000 68HC11, 8051, 80C188
001 Motorola 68000 Family
010 Intel x86 Family
011 Intel 1960
100 IDT3051/52 (MIPS)
101 IBM PowerPC 403

The behavior of some of the pins, associated with the Microprocessor Interface, depends upon the value that
the user has applied to the PType[2:0] input pins. The next sections present a detailed discussion on the role of
each of these pins, and how to configure the Framer to interface to each of these types of Microprocessors.

The Framer connects to the Microcontroller as if it were external memory. The microcontroller can read or write
to two different storage elements in the Framer:
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® Flip-flop types of registers
® RAMs

The configuration of the Framer, including the enabling/disabling of interrupts, is selected by setting values in
various control registers. The registers can be read as well as written. The Framer can be designed into both
polled and interrupt-driven systems. All detection of change of state of alarm conditions, data link events, error
events, or counter overflows can be programmed to cause interrupts.

The Microcontroller Interface Block within the Framer supports three types of data transfer schemes:
® Programmable Input/Output (PIO)

® Burst Transfer

® DMA (Direct Memory Access)

Each of these data transfer methods are also discussed in the next sections.

11 Channel Selection within the Framer

The XRT84L38 Framer consists of eight independent banks of configuration registers. Each of these banks are
identical and correspond to each of the eight channels within the XRT84L38. The XRT84L38 permits selection
of and access to, any one of these Configuration Register Banks, via the Three (3) Most Significant Address
Pins, A4, A5 and A6. The relationship between the states of A4, A5 and A6, and the corresponding
Configuration Register bank, is shown below.

TABLE 4. CHANNEL SELECTION

A6 A5 A4 CONFIGURATION REGISTER BANK
0 0 0 Channel 0

0 0 1 Channel 1

0 1 0 Channel 2

0 1 1 Channel 3

1 0 0 Channel 4

1 0 1 Channel 5

1 1 0 Channel 6

1 1 1 Channel 7
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FIGURE 3. SIMPLIFIED BLOCK DIAGRAM OF THE MICROPROCESSOR INTERFACE BLOCK

WR—>
RD—>
ALE AS—>
Blast—] Microprocessor
PType [2:0]— >
LIl?dy)//BTA(:K < Interface
Reset > &
DBEn Programmable
C_H<_> Registers
LS ¢
INT
A[6:0] > DMA
Data[7:0] €7 Interface
ACK|1:O|—>
Req[1:0] «—

1.2 The Microprocessor Interface Block Signal

The Framer may be configured into different operating modes and have its performance monitored by software
through a standard microprocessor, using data, address and control signals.

The local uP configures the Framer (into a desired operating mode) by writing data into specific addressable,
on-chip Read/Write registers, or on-chip RAM. The microprocessor interface provides the signals which are
required for a general purpose microprocessor to read or write data into these registers. The Microprocessor
Interface also supports polled and interrupt driven environments. These interface signals are described below
in Table 5, Table 6, and Table 7. The microprocessor interface can be configured to operate in the Motorola
Mode, the Intel mode, as well as other modes. When the Microprocessor Interface is operating in the Motorola
mode, some of the control signals function in a manner required by the Motorola 68000 family of
microprocessors. Likewise, when the Microprocessor Interface is operating in the Intel Mode, then these
Control Signals function in a manner as required by the Intel 80xx family of microprocessors.

Table 5 lists and describes those Microprocessor Interface signals whose role is constant across the two
modes. Table 6 describes the role of some of these signals when the Microprocessor Interface is operating in
the Intel Mode. Likewise, Table 7 describes the role of these signals when the Microprocessor Interface is
operating in the Motorola Mode.

TABLE 5: XRT84L38 MICROPROCESSOR INTERFACE SIGNALS THAT EXHIBIT CONSTANT ROLES IN BOTH THE INTEL
AND MOTOROLA MODES

PIN NAME TYPE DESCRIPTION

HPTYPE[2:0] | Microprocessor Interface Mode Select Input pins

These three pins are used to specify the Microprocessor Mode that the Microprocessor Inter-
face will operate in. The relationship between the state of these three input pins, and the cor-
responding Microprocessor Mode is presented in Table 1.

D[7:0] /O |Bi-Directional Data Bus for register Read or Write Operations.
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TABLE 5: XRT84L38 MICROPROCESSOR INTERFACE SIGNALS THAT EXHIBIT CONSTANT ROLES IN BOTH THE INTEL

AND MOTOROLA MODES

PIN NAME

TYPE

DESCRIPTION

A[6:0]

| Seven-Bit Address Bus Inputs

The XRT84L38 Framer Microprocessor Interface uses a Multiplexed Address bus. This
address bus is provided to permit the user to select an on-chip register or buffer location for
Read/Write access.

| Chip Select Input

This active-low signal selects the Microprocessor Interface of the XRT84L38 Framer and
enables Read/Write operations with the on-chip registers/buffer locations.

TABLE 6: INTEL MODE: MICROPROCESSOR INTERFACE SIGNALS

XRT84L38
PIN NAME

INTEL
EQUIVALENT PIN

TYPE

DESCRIPTION

ALE_AS

ALE

Address-Latch Enable: This active-high signal is used to latch the contents on
the address bus, A[6:0]. The contents of the Address Bus are latched into the
A[6:0] inputs on the falling edge of ALE_AS. Additionally, this signal can be
used to indicate the start of a burst cycle.

RD*

Read Signal: This active-low input functions as the read signal from the local uP.
When this signal goes "Low", the Framer Microprocessor Interface places the
contents of the addressed register on the Data Bus pins, D[7:0]. The Data Bus is
tri-stated once this input signal returns "High".

WR*

Write Signal: This active-low input functions as the write signal from the local
MUP. The contents of the Data Bus (D[7:0]) is written into the addressed register
via A[6:0], on the rising edge of this signal.

RDY_DTAC
K

READY*

Ready Output: This active-low signal is provided by the Framer and indicates
that the current read or write cycle is to be extended until this signal is asserted.
The local UP typically inserts WAIT states until this signal is asserted. This output
toggles "Low" when the device is ready for the next Read or Write cycle.

TABLE 7: MOTOROLA MODE: MICROPROCESSOR INTERFACE SIGNALS

XRT84L38
PIN NAME

MOTOROLA
EQUIVALENT PIN

TYPE

DESCRIPTION

ALE_AS

AS*

Address Strobe: This active-low signal is used to latch the contents on the
address bus input pins, A[6:0], into the Microprocessor Interface circuitry. The
contents of the Address Bus are latched into the Framer on the rising edge of the
ALE_AS signal. This signal can also be used to indicate the start of a burst cycle.

DS*

Data Strobe: This signal latches the contents of the bi-directional data bus pins
into the Addressed Register within the Framer during a Write Cycle.

R/W*

Read/Write Input: When this pin is "High", it indicates a Read Cycle. When this
pin is "Low", it indicates a Write cycle.

RDY_DTAC
K

DTACK*

Data Transfer Acknowledge: The Framer asserts DTACK in order to inform the
CPU that the present READ or WRITE cycle is nearly complete. The 68000 fam-
ily of CPUs requires this signal from its peripheral devices in order to quickly and
properly complete a READ or WRITE cycle.

1.3

Interfacing the XRT84L38 to the Local uC/uP via the Microprocessor Interface Block
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The Microprocessor Interface block within the Framer is very flexible and provides the following options:
® |nterface the Framer to a uC/uP over an 8-bit wide bi-directional data bus.
o |nterface the Framer to an Intel-type or Motorola-type pC/uP.
e Transfer data (between the Framer IC and the uC/pP) via the Programmed 1/O or Burst Mode
131 Interfacing the Framer to the Microprocessor over an 8 bit wide bi-directional Data Bus

The Framer Microprocessor Interface permits the user to interface it to a uC/uP over an 8-bit wide bi-directional
data bus. In general, interfacing the Framer to an 8-bit uC/uP is quite straight-forward. This is because most of
the registers, within the Framer, are 8-bits wide. In this mode, the uC/uP can read or write data into both even
and odd numbered addresses within the Framer address space.

Example:

Consider that an 8-bit uC/pP needs to read in the PMON LCV Event Count Register. In order to accomplish
this task, the 8-bit uC/uP needs to read in the contents of PMON LCV Event Count Register - MSB (located at
Address = 0x50) and the contents of the PMON LCV Event Count Register - LSB (located at Address = 0x51).
These two eight-bit registers when concatenated together make up the PMON LCV Event Count Register.

If the 8-bit uC/uP reads in the PMON LCV Event Count-LSB register first, then the entire PMON LCV Event
Count register will be reset to 0x0000. As a consequence, if the 8-bit uC/uP attempts to read in the PMON LCV
Event Count-MSB register in the very next read cycle, it will read in the value 0x00.

1.3.2 Data Access Modes

The Microprocessor Interface block supports data transfer between the Framer and the uC/uP (e.g., Read and
Write operations) via the Programmed 1/O and the Burst Modes.

13.2.1 Programmed 1/O
Programmed I/O is basically a handshaking type of asynchronous bus access, which provides relatively slow
single read and write data transfers. The Microprocessor must supply an address value to the Address Bus

input pins A[6:0] with each read and write cycle. Because of the Indirect Addressing scheme each PIO reads
and write access requires two accesses, as illustrated below.

In the first access, the Microprocessor is specifying two things:

1. Which of the four framer register sets it intends to access.
2. Which group of registers within the selected framer’s register sets, the Microprocessor wants to access.
As a slave, the E1 is the target of access generated by a bus master, the CPU. Slave accesses are accepted by
the slave control state machine, then passed to related functional logic. Address is buffered and decoded to
address relevant destination. Data is also latch in both write and read directions. PIO operations are enabled by
the Chip Select (CS) input signal. Framer PIO interface supports pipelined (buffered) writes to increase bus
throughput. All internal registers and accessible memory are addressable through 6 bits of address bus.
1.3.2.2 Data Access using Programmed I/O

Programmed I/O is the conventional manner in which a microprocessor exchanges data with a peripheral
device. However, it is also the slowest method of data exchange between the Framer and the pC/uP.

1.3.2.21 Intel Mode Programmed I/O Access

If the Framer is interfaced to an Intel-type uC/uP (e.g., the 80x86 family, etc.), then it should be configured to
operate in the Intel mode.

13.2.21.1 Intel Mode Read Cycle

Whenever an Intel-type uC/uP wishes to read the contents of a register or some location within the Receive
LAPD Message buffer or the Receive OAM Cell Buffer, within the Framer, it should do the following.

1. Place the address of the target register or buffer location, within the Framer, on the Address Bus input pins
A[6:0].
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2. While the uC/uP is placing this address value on the Address Bus, the Address Decoding circuitry within
the user's system should assert the CS (Chip Select) pin of the Framer, by toggling it "Low". This action
enables further communication between the uC/uP and the Framer Microprocessor Interface block.

3. Toggle the ALE_AS (Address Latch Enable) input pin "High". This step enables the Address Bus input driv-
ers, within the Microprocessor Interface block of the Framer.

4. After allowing the data on the Address Bus pins to settle, by waiting the appropriate Address Data Setup
time, the pC/uP should toggle the ALE_AS pin "Low". This step causes the Framer to latch the contents of
the Address Bus into its internal circuitry. At this point, the address of the register or buffer locations, within
the Framer, has been selected.

5. Next, the pC/uP should indicate that this current bus cycle is a Read Operation by toggling the RD_DS
(Read Strobe) input pin "Low". This action also enables the bi-directional data bus output drivers of the
Framer. At this point, the bi-directional data bus output drivers proceeds to drive the contents of the latched
addressed register, or buffer location, onto the bi-directional data bus, D[7:0].

6. Immediately after the uC/uP toggles the Read Strobe signal "Low", the Framer toggles the RDY_DTACK
output pin "Low". The Framer does this in order to inform the uC/uP that the data to be read from the data
bus is NOT READY to be latched into the pC/pP.

7. After some settling time, the data on the bi-directional data bus stabilizes and can be read by the uC/uP.
The Framer indicates that this data can be read by toggling the RDY_DTACK (READY) signal "High".

8. After the uC/uP detects the RDY_DTACK signal, from the Framer, it can terminate the Read Cycle by tog-
gling the RD_DS (Read Strobe) input pin "High".

Figure 4 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals

during an Intel-type Programmed |I/O Read Operation.

FIGURE 4. INTEL pUP INTERFACE SIGNALS DURING PROGRAMMED I/O READ OPERATION

A[6:0]

Address of target Register ><

. —\
Not Valid Valid
>< /

/ \

3
-~ N

WR_R/W

RDY_DTACK \ /

1.3.2.2.1.2 The Intel Mode Write Cycle

Whenever an Intel-type uC/uP wishes to write a byte or word of data into a register or buffer location, within the

Framer, it should do the following.

1. Assertthe ALE_AS (Address Latch Enable) input pin by toggling it "High". When the uC/uP asserts the
ALE_AS input pin, it enables the Address Bus Input Drivers within the Framer chip.

2. Place the address of the target register or buffer location, within the Framer, on the Address Bus input pins,
A[6:0].

3. While the pC/uP is placing this address value onto the Address Bus, the Address Decoding circuitry within
the user's system should assert the CS input pin of the Framer by toggling it "Low". This step enables fur-
ther communication between the uC/uP and the Framer Microprocessor Interface block.
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4. After allowing the data on the Address Bus pins to settle, by waiting the appropriate Address Setup time,
the uC/uP should toggle the ALE_AS input pin "Low". This step causes the Framer to latch the contents of
the Address Bus into its internal circuitry. At this point, the address of the register or buffer location within
the Framer, has been selected.

5. Next, the pC/uP should indicate that this current bus cycle is a Write Operation by toggling the WR_R/W
(Write Strobe) input pin "Low". This action also enables the bi-directional data bus input drivers of the
Framer.

6. The pC/uP should then place the byte or word that it intends to write into the target register on the bi-direc-
tional data bus, D[7:0].

7. After waiting the appropriate amount of time for the data on the bi-directional data bus to settle, the uC/uP
should toggle the WR_R/W (Write Strobe) input pin "High". This action accomplishes two things:

a. lItlatches the contents of the bi-directional data bus into the Framer Microprocessor Interface block.
b. It terminates the write cycle.

Figure 5 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals,
during an Intel-type Programmed I/O Write Operation.

FIGURE 5. INTEL PP INTERFACE SIGNALS DURING PROGRAMMED I/O WRITE OPERATION

ALE_AS 4/—\ /
A[6:0] >< Address of Target Register ><
cs \
D[7:0] >< Data to be Written >< ><

RD

WR_RW \ / \
RDY_DTACK \ /

1.3.2.2.2 Motorola Mode Programmed 1/O Access

If the Framer is interfaced to a Motorola-type uC/uP (e.g., the MC680X0 family, etc.), it should be configured to
operate in the Motorola mode.

1.3.2.2.21 Motorola Mode Read Cycle

Whenever a Motorola-type uC/uP wishes to read the contents of a register or some location within the Receive
LAPD Message or Receive OAM Cell Buffer, within the Framer, it should do the following.

1. Assertthe ALE_AS (Address-Strobe) input pin by toggling it “Low”. This step enables the Address Bus
input drivers within the Microprocessor Interface Block of the Framer.

2. Place the address of the target register or buffer location within the Framer, on the Address Bus input pins,
A[6:0].

3. Atthe same time, the Address Decoding circuitry within the user's system should assert the CS (Chip
Select) input pin of the Framer, by toggling it "Low". This action enables further communication between
the uC/uP and the Framer Microprocessor Interface block.

4. After allowing the data on the Address Bus pins to settle, by waiting the appropriate Address Setup time,
the uC/uP should toggle the ALE_AS input pin "High". This step causes the Framer to latch the contents of
the Address Bus into its internal circuitry. At this point, the address of the register or buffer location within
the Framer has been selected.
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5. Further, the uC/uP should indicate that this cycle is a Read cycle by setting the WR_R/W (R/W*) input pin
"High".

6. Next the uC/uP should initiate the current bus cycle by toggling the RD_DS (Data Strobe) input pin "Low".
This step enables the bi-directional data bus output drivers, within the Framer. At this point, the bi-direc-
tional data bus output drivers will proceed to drive the contents of the Address register onto the bi-direc-
tional data bus, D[7:0].

7. After some settling time, the data on the bi-directional data bus will stabilize and can be read by the uC/uP.
The Framer will indicate that this data can be read by asserting the RDY_DTACK (DTACK) signal “Low”.

8. After the uC/uP detects the RDY_DTACK signal (from the Framer) it will terminate the Read Cycle by tog-
gling the RD_DS (Data Strobe) input pin "High".

Figure 6 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals

during a Motorola-type Programmed I/O Read Operation.

FIGURE 6. MOTOROLA WP INTERFACE SIGNALS DURING A PROGRAMMED I/O READ OPERATION

ALE_AS \ / \
A[6:0] >< Address of target Register ><
cs \
D[7:0] < Not Valid >< Valid Data >—
RD_DS \ / \

WR_RW

RDY_DTACK

1.3.2.2.2.2 Motorola Mode Write Cycle

Whenever a Motorola-type pC/uP wishes to write a byte or word of data into a register or buffer location, within
the Framer, it should do the following.

1. Assertthe ALE_AS (Address Select) input pin by toggling it "Low". This step enables the Address Bus
input drivers (within the Framer chip).

2. Place the address of the target register or buffer location (within the Framer), on the Address Bus input
pins, A[6:0].

3. While the uC/uP is placing this address value onto the Address Bus, the Address-Decoding circuitry (within
the user's system) should assert the CS (Chip Select) input pins of the Framer by toggling it "Low". This
step enables further communication between the uC/uP and the Framer Microprocessor Interface block.

4. After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Setup time),
the uC/uP should toggle the ALE_AS input pin "High". This step causes the Framer to latch the contents of
the Address Bus into its own circuitry. At this point, the Address of the register or buffer location (within the
Framer), has now been selected.

5. Further, the pC/uP should indicate that this current bus cycle is a Write operation by toggling the WR_R/W
(R/W*) input pin "Low".

6. The uC/uP should then place the byte or word that it intends to write into the target register, on the bi-direc-
tional data bus, D[7:0].
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7. Next, the pC/uP should initiate the bus cycle by toggling the RD_DS (Data Strobe) input pin "Low". When
the Framer senses that the WR_R/W (R/W*) input pin is "High" and that the RD_DS (Data Strobe) input pin
has toggled "Low", it will enable the input drivers of the bi-directional data bus, D[7:0].

8. After waiting the appropriate time, for this newly placed data to settle on the bi-directional data bus (e.g.,
the Data Setup time) the Framer will assert the RDY_DTACK output signal “Low”.

9. After the HC/uP detects the RDY_DTACK signal (from the Framer), the uC/uP should toggle the RD_DS
input pin "High". This action accomplishes two things.
a. Itlatches the contents of the bi-directional data bus into the Microprocessor Interface block.
b. Itterminates the Write cycle.

Figure 7 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals,
during a Motorola-type Programmed 1/O Write Operation.

FIGURE 7. MOTOROLA UP INTERFACE SIGNAL DURING PROGRAMMED I/O WRITE OPERATION

ALE_AS \ / \
A[6:0] >< Address of target Register ><

D[7:0] >< Data to be Written ><

‘RD \ /
i \ /
RDY_DTACK \ /

1.3.2.3 Burst Mode I/O for Data Access

Burst Mode I/O access is a much faster way to transfer data between the uC/uP and the Microprocessor
Interface (of the Framer), than Programmed 1/O. The reason why Burst Mode 1/O is faster is explained below.
Data is placed upon the Address Bus input pins A[6:0] only for the very first access, within a given burst
access. The remaining read or write operations (within this burst access) do not require the placement of the
Address Data on the Address Data Bus. As a consequence, the user does not have to wait through the
Address Setup and Hold times for each of these Read/Write operation, within the Burst Access.

It is important to note that there are some limitations associated with Burst Mode 1/0O Operations.

1. All cycles within the Burst Access, must be either all Read or all Write cycles. No mixing of Read and Write
cycles is permitted.

2. A Burst Access can only be used when Read or Write operations are to be employed over a contiguous
range of address locations, within the Framer.

3. The very first Read or Write cycle, within a burst access, must start at the lowest address value, of the
range of addresses to be accessed. Subsequent operations will automatically be incremented to the very
next higher address value.

Examples of Burst Mode I/O operations are presented below for read and write operations, with both Intel-type

and Motorola-type pC/uP.

1.3.2.3.1 Burst I/0O Access: Intel Mode
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If the XRT84L38 Framer is interfaced to an Intel-type uC/uP (e.g., the 80x86 family, etc.), then it should be

configured to operate in the Intel mode (by tying the MOTO pin to ground). Intel-type Read and Write Burst 1/O
Access operations are described below.

1.3.2.3.1.1 Intel-Mode Read Burst Access

When an Intel-type uC/pP wants to read the contents of numerous registers or buffer locations over a
contiguous range of addresses, then it should do the following.

a. Perform the initial read operation of the burst access.

b. Perform the remaining read operations of the burst access.

c. Terminate the burst access operation.

Each of these operations within the burst access are described below.
1.3.231.1.1 Initial Read Operation: Intel mode

The initial read operation of an Intel-type read burst access is accomplished by executing a Programmed 1/0O
Read Cycle as summarized below.

A.0 Execute a Single Ordinary (Programmed 1/O) Read Cycle, as described in steps A.1 through A.7
below.

A.1 Place the address of the initial-target register or buffer location (within the Framer) on the Address Bus
input pins A[6:0].

A.2  While the uC/uP is placing this address value onto the Address Bus, the Address Decoding circuitry
(within the user's system) should assert the CS input pin of the Framer, by toggling it "Low". This step
enables further communication between the uC/uP and the Framer Microprocessor Interface block.

A.3 Assert the ALE_AS (Address Latch Enable) pin by toggling it "High". This step enables the Address
Bus input drivers, within the Microprocessor Interface block of the Framer.

A.4 After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Data
Setup time), the uC/uP should then toggle the ALE_AS pin "Low". This step latches the contents, on
the Address Bus pins, A[6:0], into the Framer Microprocessor Interface block. At this point, the initial
address of the burst access has now been selected.

NoTE: The ALE_AS input pin should remain "Low" for the remainder of this Burst Access operation.

A.5 Next, the uC/uP should indicate that this current bus cycle is a Read Operation by toggling the RD_DS
(Read Strobe) input pin "Low". This action also enables the bi-directional data bus output drivers of the
Framer. At this point, the bi-directional data bus output drivers will proceed to drive the contents of the
addressed register onto the bi-directional data bus, D[7:0].

A.6 Immediately after the pC/uP toggles the Read Strobe signal "Low", the Framer will toggle the
RDY_DTACK (READY) output pin "Low". The Framer does this in order to inform the pC/uP that the
data (to be read from the data bus) is NOT READY to be latched into the pC/pP.

A.7 After some settling time, the data on the bi-directional data bus will stabilize and can be read by the
HUC/uP. The Framer will indicate that this data is ready to be read, by toggling the RDY_DTACK
(Ready) signal "High".

A.8 After the uC/uP detects the RDY_DTACK signal (from the Framer), it can then will terminate the Read
cycle by toggling the RD_DS (Read Strobe) input pin "High".
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Figure 8 presents an illustration of the behavior of the Microprocessor Interface Signals, during the initial Read
Operation, within a Burst 1/0O Cycle for an Intel-type pC/uP.

FIGURE 8. INTEL PP INTERFACE SIGNALS, DURING THE INITIAL READ OPERATION OF A BURST CYCLE

ALE_AS 4/—\

A[6:0] x Address of Initial Target Register (Offset = 0x00)

Cs

D[7:0]

] Valid Data of
Not Valid >< Offset = 0x00 >7

3
PN

RDY_DTACK \ /

At the completion of this initial read cycle, the uC/uP has read in the contents of the first register or buffer
location (within the Framer) for this particular burst 1/O access operation. In order to illustrate how this burst
access operation works, the byte (or word) of data, that is being read in Figure 8, has been labeled Valid Data
at Offset = 0x00. This label indicates that the uC/uP is reading the very first register (or buffer location) in this
burst access operation.
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1.3.2.3.1.1.2 Subsequent Read Operations

The procedure that the pC/uP must use to perform the remaining read cycles, within this Burst Access
operation, is presented below.

B.0 Execute each subsequent Read Cycles, as described in steps 1 through 3 below.

B.1 Without toggling the ALE_AS input pin (e.g., keeping it "Low"), toggle the ﬁ_DS input pin "Low". This
step accomplishes the following.
a. The Framer will internally increments the latched address value (within the Microprocessor Interface circuitry).

b. The output drivers of the bi-directional data bus, D[7:0] are enabled. At some time later, the register or buffer location
corresponding to the incremented latched address value will be driven onto the bi-directional data bus.

B.2 Immediately after the Read Strobe pin toggles "Low" the Framer will toggle the RDY_DTACK (READY)
output pin "Low" to indicate its NOT READY status.

B.3 After some settling time, the data on the bi-directional data bus will stabilize and can be read by the

pUC/uP. The Framer will indicate that this data is ready to be read by toggling the RDY_DTACK
(READY) signal "High".

B.4 After the uC/uP detects the RDY_DTACK signal (from the Framer), it can terminate the Read cycle by
toggling the RD_DS (Read Strobe) input pin "High".

For subsequent read operations, within this burst cycle, the uC/uP simply repeats steps 1 through 3, as
illustrated in Figure 9.

FIGURE 9. INTEL WP INTERFACE SIGNALS, DURING SUBSEQUENT READ OPERATIONS OF A BURST I/O CyCLE

ALE_AS

A[6:0] Address of Initial Target Register (Offset = 0x00)

DI7:0] Not Valid Data at Not Valid Data at
' Valid Offset = 0x01 Valid Offset = 0x02
‘RD \ / \ /

RDY_DTACK —\—/ \—/—

In addition to the behavior of the Microprocessor Interface signals, Figure 9 also illustrates other points
regarding the Burst Access Operation.

a. The Framer internally increments the address value, from the original latched value shown in Figure 8.
This is illustrated by the data, appearing on the data bus, (for the first read access) being labeled Valid
Data at Offset = 0x01 and that for the second read access being labeled Valid Data at Offset = 0x02.

b. The Framer performs this address incrementing process even though there are no changes in the Address
Bus Data, A[6:0].
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1.3.2.3.1.1.3 Terminating the Burst Access Operation

The Burst Access Operation will be terminated upon the rising edge of the ALE_AS input signal. At this point
the Framer will cease to internally increment the latched address value. Further, the uC/uP is now free to
execute either a Programmed I/O access or to start another Burst Access Operation with the Framer.

1.3.2.3.1.2 Write Burst Access: Intel-Mode

When an Intel-type uC/uP wishes to write data into a contiguous range of addresses, then it should do the
following.

a. Perform the initial write operation of the burst access.

b. Perform the remaining write operations, of the burst access.

c. Terminate the burst access operation.

Each of these operations within the burst access are described below.
1.3.2.3.1.2.1 Initial Write Operation

The initial write operation of an Intel-type Write Burst Access is accomplished by executing a Programmed 1/0
write cycle as summarized below.

A.0 Execute a Single Ordinary (Programmed 1/O) Write cycle, as described in Steps A.1 through A.7
below.

A.1 Place the address of the initial target register (or buffer location) within the Framer, on the Address Bus
pins, A[6:0].

A.2 Atthe same time, the Address-Decoding circuitry (within the user's system) should assert the S (Chip
Select) input pin of the Framer, by toggling it "Low". This step enables further communication between
the uC/uP and the Framer Microprocessor Interface block.

A.3 Assertthe ALE_AS (Address Latch Enable) input pin "High". This step enables the Address Bus input
drivers, within the Microprocessor Interface Block of the Framer.

A.4 After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Setup
time), the uC/uP should then toggle the ALE_AS input pin "Low". This step latches the contents, on the
Address Bus pins, A[6:0], into the XRT84L38 Framer Microprocessor Interface block. At this point, the
initial address of the burst access has now been selected.

NOTE: The ALE_AS input pin should remain "Low" for the remainder of this Burst I/O Access operation.

A.5 Next, the uC/uP should indicate that this current bus cycle is a Write operation by keeping the RD_DS
pin "High" and toggling the WR_R/W (Write Strobe) pin "Low". This action also enables the bi-
directional data bus input drivers of the Framer.

A.6 The pC/uP places the byte (or word) that it intends to write into the target register on the bi-directional
data bus, D[7:0].

A.7  After waiting the appropriate amount of time, for the data (on the bi-directional data bus) to settle, the
MC/uP should toggle the WR_R/W (Write Strobe) input pin "High". This action accomplishes two things.

a. Itlatches the contents of the bi-directional data bus into the Framer Microprocessor Interface Block.
b. It terminates the write cycle.
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Figure 10 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals,
during the initial write operation within a Burst Access, for an Intel-type pC/uP.

FIGURE 10. INTEL PP INTERFACE SIGNALS, DURING THE INITIAL WRITE OPERATION OF A BURST CYCLE

ALE_AS 4/—\

A[6:0] >< Address of Initial Target Register (Offset = 0x00)
cs \
. Data to be Written
DI7:0] >< (Offset = 0x00) >< ><

wR \ / \
RDY_DTACK \ /

At the completion of this initial write cycle, the uC/uP has written a byte or word into the first register or buffer
location (within the Framer) for this particular burst access operation. In order to illustrate this point, the byte (or
word) of data, that is being written in Figure 10 has been labeled Data to be Written (Offset = 0x00).
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1.3.2.3.1.2.2 The Subsequent Write Operations

The procedure that the pC/uP must use to perform the remaining write cycles, within this burst access
operation, is presented below.

B.0 Execute each subsequent write cycle, as described in steps B.1 through B.3.

B.1 Without toggling the ALE_AS input pin (e.g., keeping it "Low"), apply the value of the next byte or word
(to be written into the Framer) to the bi-directional data bus pins, D[7:0].

B.2 Toggle the WR_R/W (Write Strobe) input pin "Low". This step accomplishes two things.
a. Itenables the input drivers of the bi-directional data bus.
b. It causes the Framer to internally increment the value of the latched address.

B.3 After waiting the appropriate amount of settling time the data, in the internal data bus, will stabilize and
is ready to be latched into the Framer Microprocessor Interface block. At this point, the uC/uP should
latch the data into the Framer by toggling the WR_R/W input pin "High".

For subsequent write operations, within this burst 1/O access, the uC/uP simply repeats steps B.1 through B.3,
as illustrated in Figure 11.

FIGURE 11. PP INTERFACE SIGNALS, DURING SUBSEQUENT WRITE OPERATIONS OF A BURST I/O CYCLE

ALE_AS
A[6:0] Address of Initial Target Register (Offset = 0x00)
cs
D[7:0] —< Data Written at Offset = 0x01 >—< Data Written at Offset = 0x02 >7
‘RD

N/ ./
N/ \ /T

1.3.2.3.1.2.3 Terminating the Burst I/O Access

Burst Access Operation will be terminated upon the rising edge of the ALE_AS input signal. At this point the
Framer will cease to internally increment the latched address value. Further, the uC/uP is now free to execute
either a Programmed 1/O access or to start another Burst Access Operation with the XRT84L38 Framer.

1.3.2.3.2 Burst I/O Access: Motorola Mode
If the XRT84L38 Framer is interfaced to a Motorola-type uC/uP (e.g., the MC680x0 family, etc.), then it should

be configured to operate in the Motorola mode (by tying the MOTO pin to VCC). Motorola-type Read and Write
Burst I/O Access operations are described below.

1.3.23.2.1 Read Burst I/O Access Operation: Motorola-Mode

Whenever a Motorola-type uC/UP wishes to read the contents of numerous registers or buffer locations over a
contiguous range of addresses, then it should do the following.

a. Perform the initial Read operation of the burst access.

b. Perform the remaining read operations in the burst access.

c. Terminate the burst access operation.

Each of these operations, within the Burst Access are discussed below.
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1.3.23.21.1 Initial Read Operation: Motorola Mode

The initial read operation of a Motorola-type read burst access is accomplished by executing a Programmed I/
O Read cycle, as summarized below.

A.0

Al

A.2

A.3

A4

A5

A.6

A7

A.8

Execute a Single Ordinary (Programmed I/O) Read Cycle, as described in steps A.1 through A.8
below.

Assert the ALE_AS (A_S) input pin by toggling it "Low". This step enables the Address Bus input drivers
(within the Framer) within the Framer Microprocessor Interface Block.

Place the address of the initial target register or buffer location (within the Framer), on the Address Bus
input pins, A[6:0].

At the same time, the Address-Decoding circuitry (within the user's system) should assert the S (Chip
Select) input pins of the Framer by toggling it "Low". This action enables further communication
between the uC/uP and the Framer Microprocessor Interface block.

After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Setup
time), the uC/uP should toggle the ALE_AS input pin "High". This step causes the Framer to latch the
contents of the Address Bus into its internal circuitry. At this point, the initial address of the burst
access has now been selected.

Further, the pC/uP should indicate that this cycle is a Read cycle by setting the WR_R/W (R/W) input
pin "High".

Next the uC/uP should initiate the current bus cycle by toggling the RD_DS (Data Strobe) input pin
"Low". This step will enable the bi-directional data bus output drivers, within the Framer. At this point,
the bi-directional data bus output drivers will proceed to driver the contents of the Address register
onto the bi-directional data bus.

After some settling time, the data on the bi-directional data bus will stabilize and can be read by the
pUC/uP. The Framer will indicate that this data can be read by asserting the RDY_DTACK (DTACK)
signal “Low”.

After the uC/uP detects the RDY_DTACK signal (from the Framer) it will terminate the Read Cycle by
toggling the RD_DS (Data Strobe) input pin "High".

Figure 12 presents an illustration of the behavior of the Microprocessor Interface Signals during the initial
Read Operation, within a Burst I/O Cycle, for a Motorola-type uC/uP.

FIGURE 12. MOTOROLA P INTERFACE SIGNALS DURING THE INITIAL READ OPERATION OF A BURST CYCLE

ALE AS \ /

A[6:0] >< Address of Initial Target Register (Offset = 0x00)

. / _ Valid Data at
D[7:0] \ Not Valid >< Offset = 0x00 >7
=5 \ / \

RDY_DTACK \—/7
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At the completion of this initial read cycle, the uC/uP has read in the contents of the first register or buffer
location (within the Framer) for this particular burst access operation. In order to illustrate how this burst 1/0
cycle works, the byte (or word) of data, that is being read in Figure 12 has been labeled Valid Data at Offset =
0x00. This indicates that the uC/uP is reading the very first register (or buffer location) in this burst access.

1.3.2.3.2.1.2 Subsequent Read Operations

The procedure that the pC/uP must use to perform the remaining read cycles, within this Burst Access
operation, is presented below.

B.0 Execute each subsequent Read Cycle, as described in steps B.1 through B.3, below.
B.1 Without toggling the ALE_AS input pin (e.g., keeping it "High"), toggle the RD_DS (Data Strobe) input
pin "Low". This step accomplishes the following.
The Framer internally increments the latched address value (within the Microprocessor Interface circuitry).

b. The output drivers of the bi-directional data bus (D[7:0]) are enabled. At some time later, the register or
buffer location corresponding to the incremented latched address value will be driven onto the bi-direc-
tional data bus.

NOTE: In order to insure that the Framer will interpret this signal as being a Read signal, the UC/UP should keep the
WR_R/W input pin "High".

B.2 After some settling time, the data on the bi-directional data bus will stabilize and can be read by the
UC/uP. The Framer will indicate that this data is ready to be read by asserting the RDY_DTACK
(DTACK) signal “Low”.

B.3 After the uC/uP detects the RDY_DTACK signal (from the Framer), it terminates the Read cycle by
toggling the RD_DS (Data Strobe) input pin "High".

For subsequent read operations, within this burst cycle, the uC/uP simply repeats steps B.1 through B.3, as
illustrated in Figure 13.

FIGURE 13. MOTOROLA WP INTERFACE SIGNALS, DURING SUBSEQUENT READ OPERATIONS OF A BURST I/O CYCLE
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1.3.2.3.2.1.3 Terminating Burst Access Operation

The Burst I/O Access will be terminated upon the falling edge of the ALE_AS input signal. At this point the
Framer will cease to internally increment the latched address value. Further, the uC/uP is now free to execute
either a Programmed I/O access or to start another Burst Access Operation with the Framer.

1.3.2.3.2.2 Write Burst Access: Motorola-Mode

Whenever a Motorola-type nC/pP wishes to write the contents of numerous registers or buffer locations over a
contiguous range of addresses, then it should do the following.
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a. Perform the initial write operation of the burst access.

b. Perform the remaining write operations, of the burst access.
c. Terminate the burst access operation.

1.3.2.3.2.2.1 Initial Write Operation

The initial write operation of a Motorola-type Write Burst Access is accomplished by executing a Programmed
I/O Write Cycle as summarized below.

A.0 Execute a Single Ordinary (Programmed 1/O) Write cycle, as described in Steps A.1 through A.7
below.

A.1 Assertthe ALE_AS (Address Strobe) input pin by toggling it "Low". This step enables the Address Bus
input drivers (within the Framer).

A.2 Place the address of the initial target register or buffer location (within the Framer), on the Address Bus
input pins, A[6:0].

A.3 Atthe same time, the Address-Decoding circuitry (within the user's system) should assert the S input
pin of the Framer by toggling it "Low". This step enables further communication between the pC/uP
and the Framer Microprocessor Interface block.

A.4 After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Setup
time), the uC/uP should toggle the ALE_AS input pin "High". This step causes the Framer to latch the
contents of the Address Bus into its own circuitry. At this point, the initial address of the burst access
has now been selected.

A.5 Further, the uC/uP should indicate that this current bus cycle is a Write operation by toggling the
WR_R/W (R/W) input pin "Low".

A.6 The uC/uP should then place the byte or word that it intends to write into the target register, on the bi-
directional data bus, D[7:0].

A.7 Next, the uC/uP should initiate the bus cycle by toggling the RD_DS (Data Strobe) input pin "Low".
When the XRT84L38 Framer senses that the WR_R/W input pin is "Low", and that the RD_DS input pin
has toggled "Low" it will enable the input drivers of the bi-directional data bus, D[7:0].

A.8 After waiting the appropriate amount of time, for this newly placed data to settle on the bi-directional
data bus (e.qg., the Data Setup time) the Framer will assert the RDY_DTACK (DTACK) output signal.

A.9 After the pP/uC detects the RDY_DTACK signal (from the Framer) it should toggle the RD_DS input
pin "High". This action accomplishes two things:

a. lItlatches the contents of the bi-directional data bus into the Framer Microprocessor Interface block.
b. Itterminates the Write cycle.
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Figure 14 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals,
during the Initial write operation within a Burst Access, for a Motorola-type pC/uP.

FIGURE 14. MOTOROLA [P INTERFACE SIGNALS, DURING THE INITIAL WRITE OPERATION OF A BURST CYCLE

ALE_AS —\—/

A[6:0] ><
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° _/ \_

RDY_DTACK \ /

At the completion of this initial write cycle, the uC/uP has written a byte or word into the first register or buffer
location (within the Framer) for this particular burst I/O access. In order to illustrate how this burst I/O cycle
works, the byte (or word) of data, that is being written in Figure 14 has been labeled Data to be Written (Offset
= 0x00).

1.3.2.3.2.2.2 The Subsequent Write Operations

The procedure that the pC/uP must use to perform the remaining write cycles, within this burst access
operation, is presented below.

Address of Initial Target Register (Offset = 0x00) ><

B.0 Execute each subsequent write cycle, as described in steps B.1 through B.3.

B.1 Without toggling the ALE_AS input pin (e.g., keeping it "Low"), apply the value of the next byte or word
(to be written into the Framer) to the bi-directional data bus pins, D[7:0].

B.2 Toggle the WR_R/W (Write Strobe) input pin "Low". This step accomplishes two things.
a. Itenables the input drivers of the bi-directional data bus.
b. It causes the Framer to internally increment the value of the latched address.

B.3 After waiting the appropriate amount of settling time the data, in the internal data bus, will stabilize and
is ready to be latched into the Framer Microprocessor Interface block. At this point, the uC/uP should
latch the data into the Framer by toggling the WR_R/W input pin "High".
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For subsequent write operations, within this burst 1/O access, the uC/uP simply repeats steps B.1 through B.3,
as illustrated in Figure 15.

FIGURE 15. MOTOROLA WP INTERFACE SIGNALS DURING SUBSEQUENT WRITE OPERATIONS OF A BURST I/O CYCLE
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1.3.2.3.2.2.3 Terminating the Burst I/O Access

The Burst I/O Access will be terminated upon the falling edge of the ALE_AS input signal. At this point the
Framer will cease to internally increment the latched address value. Further, the uC/uP is now free to execute
either a Programmed 1/O access or to start another Burst I/O Access with the Framer.

1.4 DMA Read/Write Operations

The XRT84L38 Framer contains two DMA Controller Interfaces which provide support for all eight framers
within the chip. The purpose of the two DMA Controllers is to facilitate the rapid block transfer of data between
an external memory location and the on-chip HDLC buffers via the Microprocessor Interface.
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DMA-0 WRITE DMA INTERFACE

DMA 0 Controller Interface handles data transfer between external memory and the selected Transmit HDLC
Buffer.

The DMA cycle starts when the XRT84L38 asserts the REQO output pin. The external DMA Controller then
responds by asserting the ACKO input pin. The contents of the Microprocessor Interface bi-directional data bus
are latched into the XRT84L38 each time the pWRL (Write Strobe) input pin is strobed “Low”.

The XRT84L38 ends the DMA cycle by negating the DMA request input (REQQ) while WR is still active. The
external DMA Controller acknowledges the end of DMA Transfer by driving the ACKO input pin “High”.

FIGURE 16. DMA MODE FOR THE XRT84L38 AND A MICROPROCESSOR
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1.5 Memory and Register Map

This section presents a complete list of the Framer external memory address map and the internal memory
map. In addition, the allocations of the three internal storage spaces is depicted.

15.1 Memory Mapped I/O Indirect Addressing

The XRT84L38 employs a complete indirect addressing approach for the Microprocessor Interface; in order to
support multiple channel implementations, maintaining rich user-controlled features, minimizing the total pin
count and providing future scalability without sacrificing performance for microcontroller access. Eight address
bits are used with the 4 MSB (most significant bits) identifying each of the eight framers channels and the 4
LSBs to address the indirect mapping registers.

The XRT84L38 framer has approximately 5,800 addressable spaces internally. If each of these addresses has
to be accessed directly, it would require a 13-bit address bus. In order to control total pin count as well as to
provide future scalability, the XRT84L38 employs an Indirect Addressing Scheme. Using this technique, only 7
address input pins on the XRT84L38 are needed.

The addressable spaces within the XRT84L38 are divided into groups of registers. Each register group
consists of a specific number of indirect address registers and a same number of indirect data registers with
the exception of LAPD Buffer 0 and 1. Of the 7 total address input bits, the 3 MSB pins are used to identify
each of eight T1/E1 framer channels. The remaining 4 LSB bits are used to address the register groups.
Table 8 indicates the address mapping of all the register groups within the XRT84L38. Please note that the
indirect address registers are with even addresses and the corresponding indirect data registers are with odd
addresses with the exception of, again, the LAPD Buffer 0 and 1. The n corresponds to the channel number.
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TABLE 8: ADDRESS MAP
ADDRESS CONTENTS

n_OH Channel_n - Control Register Indirect Address Register

n_1H Channel_n - Control Register Indirect Data Register

n_2H Channel_n - Channel Control Indirect Address Register

n_3H Channel_n - Channel Control Indirect Data Register

n_4H Channel_n - Receive Signaling Array Indirect Address Register

n_5H Channel_n - Receive Signaling Array Indirect Data Register

n_6H Channel_n - LAPD Buffer 0 Indirect Data Register

n_7H Channel_n - LAPD Buffer 1 Indirect Data Register

n_8H Channel_n - Performance Monitor Indirect Address register

n_9H Channel_n - Performance Monitor Indirect Data register

n_AH Channel_n - Interrupt Indirect Address register

n_BH Channel_n - Interrupt Indirect Data register

n_CH-n_FH Reserved

To access each individual register inside each group, a two-step access by the micro-controller to the
XRT84L38 is required. In the first step, a micro-controller WRITE access specifying the indirect address for
that register within the register group should be done to the indirect address register of that group. In the
second step, a micro-controller READ or WRITE should access the indirect data register of that group. For
example, in order to write ODH into the Framing Select Register of Channel 5 (address 0x50H>07H), one
needs to do the following:

WR 0x50  0Ox07

Write Ox07Hex into the indirect address register (0x50Hex) to specify address of the Framing Select
Register within the Control Register group.

WR 0x51 0xOD
Actually WRITE value 0xODHex into the indirect data register (Ox51Hex) of the Control Register group.

The value of the indirect address register will increment after each access of the corresponding indirect data
register. Using the above example for illustration, after WRITE to the indirect data register (0x51Hex), the value
stored inside the indirect address register (Ox50Hex) would become 0x08Hex. This feature can greatly
enhance the users' ability to access consecutive locations within a certain register group.

For LAPD Buffer 0 and 1 with addresses 0x06Hex and 0x07Hex respectively, there is no indirect address
register. A micro-controller WRITE access to these data registers will access the LAPD Transmit Buffers and a
micro-controller READ will access the LAPD Receive Buffers. The very first access of the LAPD buffers will
always to location 0. After each access, the pointer within the LAPD buffer will automatically increment by one,
making further access to the next location within the buffer. User should keep track of the current location
inside the buffer the READ or WRITE is associated with.
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1.6

Description of the Control Registers

Clock Select Register (CSR) - T1 Mode(Indirect Address = 0xnOH, O0x00H)

BiIT7

BIT6

BIT5

BIT 4

BIT3

BIT 2

BTl

BITO

Bipolar
Violation
Insertion

T1, E1
Select

8KHz
Synchroniza-
tion
Enable

Clock Loss
Detection
Enable

OSCCLK
Frequency
Select Bit 1

OSCCLK
Frequency
Select Bit 0

Transmit
Timing
Source

Select Bit 1

Transmit
Timing
Source

Select Bit 0

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

0

0

1

0

0

0

1

BIT NUMBER

BIT NAME

BIT TYPE

BIT DESCRIPTION

7

Bipolar Violation Insertion

R/W

Bipolar Violation Insertion:

This READ/WRITE bit-field permits the user to insert Bipolar Vio-
lation to the transmit encoder.

The line coding for the DS1 signal should be bipolar. This signal-
ing technique consists of transmitting a binary "0" as zero volts,
while a binary "1" is transmitted as either a positive or negative
pulse, opposite in polarity to the previous pulse. A Bipolar Viola-
tion occurs when the alternate polarity rule is violated.

A zero-to-one transition of the bit will cause one Bipolar Violation
to be inserted into the outgoing data stream.

T1/E1 Select

R/W

T1/E1 Select:

This READ/WRITE bit-field permits the user to select which
mode the framer will be operating.

When this bit is set to one:
The framer is in T1 mode.
When this bit is set to zero:
The framer is in E1 mode.

8KHz Synchronization
Enable

R/W

8KHz Synchronization Enable:

This READ/WRITE bit-field permits the user to activate and de-
activate the 8KHz synchronization of the framer.

An 8KHz external reference clock can be provided to the framer.
When this bit is set to one:

If the Transmit Clock Source Select bits are set to two, the trans-
mit clocks of all eight channels will be synchronized to the exter-
nal applied 8KHz reference clock and thus have the same
frequency and the same phase.
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BIT NUMBER

BIT NAME

BIT TYPE

BIT DESCRIPTION

4

Clock Loss Detection

Enable

R/W

Clock Loss Detection Enable:

This READ/WRITE bit-field permits the user to enable the Clock
Loss Detection logic for the framer when the Recovered Receive
Line Clock is used as transmit timing source of the framer.

When this bit is set to zero:
The framer disables the Clock Loss Detection logic.
When this bit is set to one:

The framer enables the Clock Loss Detection logic. If the Recov-
ered Receive Line Clock is used as transmit timing source of the
framer, and if clock recovered from the LIU is lost, the framer can
detect loss of the Recovered Receive Line Clock. Upon detect-
ing of this occurrence, the framer will automatically begin to use
the OSCCLK Driven Divided clock as transmit timing source until
the LIU is able to regain clock recovery.

NoTe: This bit-field is ignored if the TxSerClk or the OSCCLK
Driven Divided clock is chosen to be the timing source of
Transmit Section of the framer.

3-2

OSCCLK Frequency

Select

R/W

OSCCLK Frequency Select:

These two READ/WRITE bit-fields permit the user to select inter-
nal clock dividing logic of the framer depending on the frequency
of incoming oscillator clock (OSCCLK). The frequency of internal
clock used by the framer should be 12.352MHz.

When these bits are set to 00:

The framer will internally divide the incoming OSCCLK by one.
Therefore, the external oscillator clock applied to the OSCCLK
pin should be 12.352MHz.

When these bits are set to 01:

The framer will internally divide the incoming OSCCLK by two.
Therefore, the external oscillator clock applied to the OSCCLK
pin should be 24.704MHz.

When these bits are set to 10:

The framer will internally divide the incoming OSCCLK by four.
Therefore, the external oscillator clock applied to the OSCCLK
pin should be 49.408MHz.
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BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION
1-0 Transmit Timing Source R/W Transmit Timing Source Select:

Select

These two READ/WRITE bit-fields permit the user to select the
timing source of Transmit section of the framer.

When the framer is operating at non-multiplexed mode, that is,
the Transmit Back-plane interface is operating at a clock rate of
1.544MHz for T1, these two READ/WRITE bit-fields also deter-
mine the direction of Single Frame Synchronization Pulse
(TxSync), Multi-frame Synchronization Pulse (TxMSync) and
Transmit Serial Clock Input (TxSerClk). When the framer is oper-
ating at other Back-plane mode, the Single Frame Synchroniza-
tion Pulse (TxSync), Multi-frame Synchronization Pulse
(TxMSync) and Transmit Serial Clock Input (TxSerCIk) are all
inputs.

When these bits are set to 00:

The Recovered Receive Line Clock is the timing source of
Transmit section of the framer. When operating at the non-multi-
plexed 1.544MHz Back-plane Interface mode, the Single Frame
Synchronization Pulse (TxSync), Multi-frame Synchronization
Pulse (TxMSync) and Transmit Serial Clock Input (TxSerCIk) are
all outputs. Upon losing of the Recovered Receiver Line Clock,
the OSCCLK Driven Divided clock is automatically chosen to be
the timing source of the Transmit section of the framer.

When these bits are set to 01:

The Transmit Serial Clock is the timing source of Transmit sec-
tion of the framer. When operating at the non-multiplexed
1.544MHz Back-plane Interface mode, the Single Frame Syn-
chronization Pulse (TxSync), Multi-frame Synchronization Pulse
(TxMSync) and Transmit Serial Clock Input (TxSerCIk) are all
inputs.

When these bits are set to 10:

The OSCCLK Driven Divided clock is the timing source of Trans-
mit section of the framer. When operating at the non-multiplexed
1.544MHz Back-plane Interface mode, the Single Frame Syn-
chronization Pulse (TxSync), Multi-frame Synchronization Pulse
(TxMSync) and Transmit Serial Clock Input (TxSerCIk) are all
outputs. Upon losing of the Recovered Receiver Line Clock, the
OSCCLK Driven Divided clock is automatically chosen to be the
timing source of the Transmit section of the framer.

When these bits are set to 11:

The Recovered Receive Line Clock is the timing source of
Transmit section of the framer. When operating at the non-multi-
plexed 1.544MHz Back-plane Interface mode, the Single Frame
Synchronization Pulse (TxSync), Multi-frame Synchronization
Pulse (TxMSync) and Transmit Serial Clock Input (TxSerCIk) are
all outputs. Upon losing of the Recovered Receiver Line Clock,
the OSCCLK Driven Divided clock is automatically chosen to be
the timing source of the Transmit section of the framer.
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Clock Select Register (CSR) - E1 Mode (Indirect Address = 0xnOH, 0x00H)
BiT7 BIT 6 BIT5 BiT 4 BIT3 BIT 2 BTl BITO
Bipolar T1, E1 8KHz Clock Loss OSCCLK OSCCLK Transmit Transmit
Violation Select Synchroniza- | Detection Frequency Frequency Timing Timing
Insertion tion Enable SelectBit1 | SelectBit0 Source Source
Enable Select Bitl Select Bit0
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 1 0 0 0 1
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION
7 Bipolar Violation Insertion R/W Bipolar Violation Insertion:
This READ/WRITE bit-field permits the user to insert Bipolar Vio-
lation to the transmit encoder.
The line coding for the DS1 signal should be bipolar. This signal-
ing technique consists of transmitting a binary "0" as zero volts,
while a binary "1" is transmitted as either a positive or negative
pulse, opposite in polarity to the previous pulse. A Bipolar Viola-
tion occurs when the alternate polarity rule is violated.
A zero-to-one transition of the bit will cause one Bipolar Violation
to be inserted into the outgoing data stream.
6 T1/E1 Select R/W T1/E1 Select:
This READ/WRITE bit-field permits the user to select which
mode the framer will be operating.
When this bit is set to one:
The framer is in T1 mode.
When this bit is set to zero:
The framer is in E1 mode.
5 8KHz Synchronization R/W 8KHz Synchronization Enable:
Enable This READ/WRITE bit-field permits the user to activate and de-
activate the 8KHz synchronization of the framer.
An 8KHz external reference clock can be provided to the framer.
When this bit is set to one:
If the Transmit Clock Source Select bits are set to two, the trans-
mit clocks of all eight channels will be synchronized to the exter-
nal applied 8KHz reference clock and thus have the same
frequency and the same phase.
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BIT NUMBER

BIT NAME

BIT TYPE

BIT DESCRIPTION

4

Clock Loss Detection

Enable

R/W

Clock Loss Detection Enable:

This READ/WRITE bit-field permits the user to enable the Clock
Loss Detection logic for the framer when the Recovered Receive
Line Clock is used as transmit timing source of the framer.
When this bit is set to zero:

The framer disables the Clock Loss Detection logic.

When this bit is set to one:

The framer enables the Clock Loss Detection logic. If the Recov-
ered Receive Line Clock is used as transmit timing source of the
framer, and if clock recovered from the LIU is lost, the framer can
detect loss of the Recovered Receive Line Clock. Upon detect-
ing of this occurrence, the framer will automatically begin to use
the OSCCLK Driven Divided clock as transmit timing source until
the LIU is able to regain clock recovery.

NoTe: This bit-field is ignored if the TxSerClk or the OSCCLK
Driven Divided clock is chosen to be the timing source of
Transmit Section of the framer.

3-2

OSCCLK Frequency

Select

R/W

OSCCLK Frequency Select:

These two READ/WRITE bit-fields permit the user to select inter-
nal clock dividing logic of the framer depending on the frequency
of incoming oscillator clock (OSCCLK). The frequency of internal
clock used by the framer should be 16.384MHz.

When these bits are set to 00:

The framer will internally divide the incoming OSCCLK by one.
Therefore, the external oscillator clock applied to the OSCCLK
pin should be 16.384MHz.

When these bits are set to 01:

The framer will internally divide the incoming OSCCLK by two.
Therefore, the external oscillator clock applied to the OSCCLK
pin should be 32.768MHz.

When these bits are set to 10:

The framer will internally divide the incoming OSCCLK by four.

Therefore, the external oscillator clock applied to the OSCCLK
pin should be 65.536MHz.
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BIT NUMBER

BIT NAME

BIT TYPE

BIT DESCRIPTION

1-0

Transmit Timing Source

Select

R/W

Transmit Timing Source Select:

These two READ/WRITE bit-fields permit the user to select the
timing source of Transmit section of the framer.

When the framer is operating at non-multiplexed mode, that is,
the Transmit Back-plane interface is operating at a clock rate of
2.048MHz for T1, these two READ/WRITE bit-fields also deter-
mine the direction of Single Frame Synchronization Pulse
(TxSync), Multi-frame Synchronization Pulse (TxMSync) and
Transmit Serial Clock Input (TxSerClk). When the framer is oper-
ating at other Back-plane mode, the Single Frame Synchroniza-
tion Pulse (TxSync), Multi-frame Synchronization Pulse
(TxMSync) and Transmit Serial Clock Input (TxSerCIk) are all
inputs.

When these bits are set to 00:

The Recovered Receive Line Clock is the timing source of
Transmit section of the framer. When operating at the non-multi-
plexed 2.048MHz Back-plane Interface mode, the Single Frame
Synchronization Pulse (TxSync), Multi-frame Synchronization
Pulse (TxMSync) and Transmit Serial Clock Input (TxSerCIk) are
all outputs. Upon losing of the Recovered Receiver Line Clock,
the OSCCLK Driven Divided clock is automatically chosen to be
the timing source of the Transmit section of the framer.

When these bits are set to 01:

The Transmit Serial Clock is the timing source of Transmit sec-
tion of the framer. When operating at the non-multiplexed
2.048MHz Back-plane Interface mode, the Single Frame Syn-
chronization Pulse (TxSync), Multi-frame Synchronization Pulse
(TxMSync) and Transmit Serial Clock Input (TxSerCIk) are all
inputs.

When these bits are set to 10:

The OSCCLK Driven Divided clock is the timing source of Trans-
mit section of the framer. When operating at the non-multiplexed
2.048MHz Back-plane Interface mode, the Single Frame Syn-
chronization Pulse (TxSync), Multi-frame Synchronization Pulse
(TxMSync) and Transmit Serial Clock Input (TxSerCIk) are all
outputs. Upon losing of the Recovered Receiver Line Clock, the
OSCCLK Driven Divided clock is automatically chosen to be the
timing source of the Transmit section of the framer.

When these bits are set to 11:

The Recovered Receive Line Clock is the timing source of
Transmit section of the framer. When operating at the non-multi-
plexed 2.048MHz Back-plane Interface mode, the Single Frame
Synchronization Pulse (TxSync), Multi-frame Synchronization
Pulse (TxMSync) and Transmit Serial Clock Input (TxSerCIk) are
all outputs. Upon losing of the Recovered Receiver Line Clock,
the OSCCLK Driven Divided clock is automatically chosen to be
the timing source of the Transmit section of the framer.
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Line Interface Control Register (LICR) - T1 Mode (Indirect Address = 0xnOH, 0x01H)
BIT7 BIT6 BITS5 BIT 4 BIT3 BIT 2 BIT1l BITO
Force NRZ Rail Loop-back Loop-back Transmit Receive Line Transmit Receive
Transmit Select Select Bit1 | SelectBit0 Line Clock Clock B8ZS B8ZS
LOS Inversion Inversion Enable Enable
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION
7 Force Transmit LOS R/W Force Transmit LOS:
This READ/WRITE bit-field forces the framer to transmit Loss of
Signal (LOS) onto the LIU interface.
When this bit is set to one:
The framer is forced to transmit an LOS signal onto the LIU inter-
face outputs.
6 NRZ Rail Select R/W NRZ Rail Select:

This READ/WRITE bit-field permits the user to select how data
are transmitted to and received from the LIU.

When this bit is set to zero:

The framer is operating in dual-rail mode. The TxPOS pin is car-
rying the positive data and the TXNEG pin is carrying the nega-
tive data. The positive and the negative data combined represent
the entire data stream going to the LIU.

The received data from the LIU will also be bipolar, that is, the
positive data received from RxPOS and the negative data
received from RXNEG combined represent the entire data
stream.

When this bit is set to one:

The framer is operating in single-rail mode. The TXPOS pin is
carrying the entire data stream. The TXNEG pin is carrying the
Multi-frame Synchronization Pulse.

The received data from the LIU will also be single-railed. The
RxPOS pin is carrying the entire data stream going into the
framer from LIU.
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BIT NUMBER

BIT NAME

BIT TYPE

BIT DESCRIPTION

5-4

Loop-back Select

R/W

Loop-back Select:

These READ/WRITE bit-fields permit the user to configure any
channel of the framer to operate in different loop-back modes.

Each channel of the framer can operate in three loop-back
modes:

Local Loop-back (LL), Far-End Line Loop-back (FELL) and Pay-
load Loop-back (PL).Local Loop-back connects the transmitter
output of the framer back to the receiver input. All payload data
as well as data link bits and Frame Alignment bits are directed
back into the framer. The Local-Loop-back allows the perfor-
mance of diagnostic tests on the transmitter and receiver to ver-
ify operation of the framer and equipment-side circuitry.

Payload Loop-back also connects the transmitter output of the
framer back to the receiver input. However, only payload data
and Frame Alignment bits are directed back into the framer. The
framer can still transmit data link information to the remote termi-
nal. The Payload Loop-back allows the performance of diagnos-
tic tests on the transmitter and receiver to verify operation of the
framer and equipment-side circuitry. At the same time, the Pay-
load Loop-back allows performance report and test signal identi-
fication message to be sent to remote side.

Far-End Line Loop-back connects the receiver input to the trans-
mit output. Only the LIU interface logic inside the framer can be
examined using this loop-back mode. During the Far-End Line
Loop-back, the Recovered Receive Line Clock will automatically
be the source of the Transmit Line Clock.

When these bits are set to 00:

The framer is operating in normal mode; no loop-back mode is
selected.

When these bits are set to 01:

The framer is operating in Local Loop-back mode.

When these bits are set to 10:

The framer is operating in Far-End Line Loop-back mode.
When these bits are set to 11:

The framer is operating in Payload Loop-back mode.

Transmit Line Clock
Inversion

R/W

Transmit Line Clock Inversion:

This READ/WRITE bit-field permits the user to select which
edge of the Transmit Line Clock will data transition occur.

When this bit is set to zero:

The transmit data transition occurs at rising edge of the Transmit
Line Clock. The user should program the LIU device to sample
data at falling edge of the Transmit Line Clock.

When this bit is set to one:

The transmit data transition occurs at falling edge of the Transmit
Line Clock. The user should program the LIU device to sample
data at rising edge of the Transmit Line Clock.
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BIT NUMBER

BIT NAME

BIT TYPE

BIT DESCRIPTION

2

Receive Line Clock Inver-
sion

R/W

Receive Line Clock Inversion:

This READ/WRITE bit-field permits the user to select which
edge of the Receive Line Clock will be used by the framer to
sample incoming data from LIU.

When this bit is set to zero:

The receive data transition occurs at rising edge of the Receive
Line Clock. The framer will sample data at falling edge of the
Receive Line Clock.

When this bit is set to one:

The receive data transition occurs at falling edge of the Receive
Line Clock. The frame will sample data at rising edge of the
Receive Line Clock.

Transmit B8ZS Enable

R/W

Transmit B8ZS Enable:

This READ/WRITE bit-field permits the user to enable transmit
B8ZS encoding.

When this bit is set to zero:

The framer will send out transmit data encoded by B8ZS. The
user should turn off the B8ZS encoding of the LIU device.
When this bit is set to one:

The framer will send out transmit data in AMI line code without
B8ZS encoding. The user should turn on or off B8ZS encoding of
the LIU device depending on system requirement.

Receive B8ZS Enable

R/W

Receive B8ZS Enable:

This READ/WRITE bit-field permits the user to enable receive
B8ZS decoding.

When this bit is set to zero:The framer will decode the incoming
data assuming that they are B8ZS encoded.When this bit is set
to one:The framer disables B8ZS decoding of the incoming data.
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Line Control Register (LCR) (Indirect Address = 0xnOH, 0x02H)
BIT7 BIT6 BITS5 BIT 4 BIT3 BIT 2 BIT1l BITO
GPIO GPIO GPIO GPIO GPIO Bit 3 GPIO Bit 2 GPIO Bit 1 GPIO Bit 0
Direction Direction Direction Direction
Control Bit 3 | Control Bit 2 | Control Bit 1 | Control Bit 0
R/W R/W R/W R/W R/W R/W R/W R/W
1 1 1 1 0 0 0 0
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION
7-4 GPIO Direction Control R/W GPIO Direction Control:
These READ/WRITE bit-fields control directions of the four on-
chip General Purpose Input/Output pins.
When these bits are set to zero:
The corresponding GPIO pins are configured as inputs. The user
can now apply signals to the GPIO pins by writing to the corre-
sponding GPIO bit-fields.
When these bits are set to one:
The corresponding GPIO pins are configured as outputs. The
user can read the output values by reading the corresponding
GPIO bit-fields.
3-0 GPIO R/W GPIO:

These READ/WRITE bit-fields contain values of the four on-chip
General Purpose Input/Output pins.

When the corresponding GPIO Direction Control bit-fields are
set to zero, the GPIO pins are configured as inputs. The GPIO
bit-fields contain values to be present on the GPIO pins. For
example, if the user wants to pull the pin GPIO_0 HIGH, he/she
can write zero into the GPIO Direction Control Bit 0; then write
one into the GPIO Bit 0.

When the corresponding GPIO Direction Control bit-fields are
set to one, the GPIO pins are configured as outputs. The GPIO
bit-fields contain values currently present on the GPIO pins.

LIU Access Register 1 (LAR1) (Indirect Address = 0xnOH, 0x03H)

BiIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
LAR1 Bit 7 LAR1 Bit 6 LAR1 Bit5 LAR1 Bit 4 LAR1 Bit 3 LAR1 Bit 2 LAR1 Bit 1 LAR1 BitO
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION

7-0 LAR1 R/W
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LIU Access Register 2 (LAR2) (Indirect Address = 0xnOH, 0x04H)
BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
LAR2 Bit 7 LAR2 Bit 6 LAR2 Bit5 LAR2 Bit 4 LAR2 Bit 3 LAR2 Bit 2 LAR2 Bit 1 LAR2 Bit 0
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION
7-0 LAR2 R/W
LIU Poll Register 1 (LPR1) (Indirect Address = 0xnOH, 0x05H)
BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
LPR1 Bit7 LPR1 Bit 6 LPR1 Bit5 LPR1 Bit4 LPR1 Bit 3 LPR1 Bit 2 LPR1Bit1 LPR1 Bit0
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION
7-0 LPR1 R/W
LIU Poll Register 2 (LPR2) (Indirect Address = 0xnOH, 0x06H)
BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
LPR2 Bit 7 LPR2 Bit 6 LPR2 Bit5 LPR2 Bit 4 LPR2 Bit 3 LPR2 Bit 2 LPR2 Bit 1 LPR2 Bit 0
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION
7-0 LPR2 R/W
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Framing Select Register (FSR) - T1 Mode (Indirect Address = 0xnOH, 0x07H)

BiT7 BIT 6 BIT5 BiT 4 BIT3 BIT 2 BTl BITO
Signaling CRC J1 CRC One Fast T1 Framing | T1 Framing | T1 Framing
Update on Diagnostics | Calculation | Synchroniza- | Synchroniza- | SelectBit2 | SelectBit1l | SelectBit0

Super-frame Select tion tion
Boundary Candidate
Only
R/W R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 1 0 0 0
BIT NUMBER BIT NAME BIT TYPE BIT DESCRIPTION

7 Signaling Update on R/W Signaling Update on Super-frame Boundary:

Super-frame Boundary This READ/WRITE bit-field controls the framer to update signal-

ing data only on Super-frame boundaries.

The user can insert signaling data to the framer through the
TxSIG_n input pins or by writing into the Transmit Signaling Con-
trol Registers (TSCR).

When this bit is set to zero:

The framer will update signaling data once it is received. That is,
any value presents on the TxSIG_n pins or any value pro-
grammed to the TSCR will be inserted into the outgoing data
stream right away. Also, any changes on the TxSIG_n pins or
the TSCR will be instantaneously reflected on the outgoing data
stream.

When this bit is set to one:

The framer will only update signaling data on super-frame
boundaries. Any changes on the TxSIG_n pins or the TSCR wiill
be ignored until the next super-frame boundary is reached.

6 CRC Diagnostics Select R/W CRC Diagnostics Select:

This READ/WRITE bit-field allows the user to insert CRC errors
into outgoing data stream. A transition from zero to one of this bit
will prompt the framer to invert the value of one CRC bit.

When this bit is set to zero:

The framer will operate normally and there is no insertion of erro-
neous CRC bit.

When this bit is set to one:

One CRC error will be inserted into the outgoing data stream
when this bit is transitioned from zero to one.

NOTE: To send another CRC error, the framer has to reset this
bit to zero and set it to one again.
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BIT NUMBER

BIT NAME

BIT TYPE

BIT DESCRIPTION

5

J1 CRC Calculation

R/W

J1 CRC Calculation:

This READ/WRITE bit-field forces the framer to calculate CRC-6
bits in J1 format.In J1 format, CRC-6 calculation is done based
on the actual values of all payload bits as well as the framing
bits. In DS1 format, CRC-6 calculation is done based on the pay-
load bits only while assuming all the framing bits are one.

When this bit is set to zero:

The framer will perform CRC-6 calculation in DS1 format.

When this bit is set to one:

The framer will perform CRC-6 calculation in J1 format. This fea-
ture permits the driver to comply with J1 standard.

One Synchronization
Candidate Only

R/W

One Synchronization Candidate Only:

This READ/WRITE bit-field forces the framing search engine of
the framer to declare synchronization while there is one and only
one candidate left.

Fast Synchronization

R/W

Fast Synchronization:

This READ/WRITE bit-field permits the framing search engine of
the framer to declare synchronization earlier.

2-0

T1 Framing Select

R/W

T1 Framing Select:

These READ/WRITE bit-fields allow the user to select one of the
five T1 framing formats supported by the framer. These framing
formats include ESF, SLC®96, SF, N and T1DM mode.

F;gm;g? Bit2 | Bitl | BitO
ESF 0 X X
SLC®96 1 0 0
SF 1 0 1
N 1 1 0
T1DM 1 1 1

NoTE: Changing of framing format will automatically force the
framer to RESYNC.
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Framing Select Register (FSR) - E1 Mode (Indirect Address = 0xnOH, 0x07H)

BiIT7 BIT 6 BIT5 BIT4 BIT3 BIT 2 BTl BITO
Annex B CRC CAS CAS CRC-4 CRC-4 FAS FAS
Enable Diagnostics | Selection bit | Selection bit | Selection bit | Selection bit | Alignment | Selection bit
Select 1 0 1 0 Frame
Check
Sequence
Enable
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 1 0 0 0
BIT NUMBER BIT NAME BIT TYyPE BIT DESCRIPTION
7 Annex B Enable R/W Signaling Update on Super-frame Boundary:

This READ/WRITE bit-field controls the framer to be compliant
with ITU-T Recommendation G.706 Annex B for CRC-to-non-
CRC internetworking detection.

When this bit is set to zero:

The framer will operate in normal condition. Thatis, ITU-T G.706
Annex B is disabled.

When this bit is set to one:
The framer will enable support of ITU-T G.706 Annex B.

6 CRC Diagnostics Select R/W CRC Diagnostics Select:

This READ/WRITE bit-field allows the user to insert CRC errors
into outgoing data stream. A transition from zero to one of this bit
will prompt the framer to invert the value of one CRC bit.

When this bit is set to zero:

The framer will operate normally and there is no insertion of erro