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

IDT82P2288

FEATURES
LINE INTERFACE

Each link can be configured as T1, E1 or J1

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

HPS for 1+1 protection without external relays

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

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

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

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

Supports G.772 non-intrusive monitoring

Supports T1.102 line monitor

Transmit line short-circuit detection and protection

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

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

Each receiver and transmitter can be individually powered down

FRAMER

Each link can be configured as T1, E1 or J1

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

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

Signaling extraction/insertion for CAS and RBS signaling

Provides programmable system interface supporting Mitel™ ST-

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

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

© 2019 Renesas Electronics Corporation

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

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

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

Detects and generates alarms (AIS, RAI)

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

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

Detects and generates selectable PRBS and QRSS

CONTROL INTERFACE

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

Two general purpose /O pins

Per link power down

GENERAL

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

JTAG boundary scan

3.3V I/0 with 5V tolerant inputs

Low power consumption (Typical 900 mW)

3.3Vand 1.8 V power supply

256-pin CABGA package

APPLICATIONS

1

C.O, PABX, ISDN PRI

Wireless Base Stations

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

Digital Cross Connect

SONET/SDH Add/Drop Equipment

JANUARY 10, 2011
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1 PIN ASSIGNMENT
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Figure 1. 256-Pin CABGA and PBGA (Top View)
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2 PIN DESCRIPTION

Name Type Pin No. Description
Line and System Interface
RTIP[1] Input C11  |RTIP[1:8]/ RRING[1:8]: Receive Bipolar Tip/Ring for Link 1 ~ 8
RTIP[2] D8  |These pins are the differential line receiver inputs.
RTIP[3] D6
RTIP[4] B4
RTIP[5] F14
RTIP[6] J13
RTIP[7] L13
RTIP[8] N14
RRING[1] D11
RRING[2] D9
RRING[3] D5
RRING[4] C4
RRING[5] G14
RRINGI6] H13
RRING[7] M13
RRING[8] N15
TTIP[1] Output A12  |TTIP[1:8] / TRING[1:8]: Transmit Bipolar Tip/Ring for Link 1 ~ 8
TTIP[2] A8 These pins are the differential line driver outputs and can be set to high impedance state globally or individually. A
TTIP[3] A7 |logic high on the THZ pin sets all these pins to high impedance state. When the T_HZ bit (b4, T1/J1-023H,... / b4,
TTIP[4] A1 E1-023H,...) *is set to ‘1", the TTIPn/TRINGn pins in the corresponding link are set to high impedance state.
TTIP[S] E16  |Besides, TTIPn/TRINGn will also be set to high impedance state by other ways (refer to Chapter 3.25 Line Driver for
TTIP[6] J16  |details).
TTIP[7] K16
TTIP[8] T16
TRING[1] A11
TRING[2] A9
TRINGI3] A6
TRING[4] A2
TRINGI5] F16
TRINGI6] H16
TRINGI7] L16
TRINGI8] R16
RSD[1]/ MRSDA[1] High-Z P3 RSD[1:8]: Receive Side System Data for Link 1 ~ 8
RSD[2] / MRSDB[1] Output R2 The processed data stream is output on these pins.
RSD[3] R1 In Receive Clock Master mode, the RSDn pins are updated on the active edge of the corresponding RSCKn.
RSD[4] P1 In Receive Clock Slave mode, determined by the RSLVCK bit (b4, T1/J1-010H / b4, E1-010H), the RSDn pins are
RSD[5] / MRSDA[2] N2 updated on the active edge of the corresponding RSCKn or all eight RSDn pins are updated on the active edge of
RSD[6] / MRSDB|2] M4 |RSCK[1].
RSD[7] M2
RSDI[8] L5 MRSDA[1:2] / MRSDB[1:2]: Multiplexed Receive Side System Data A / B for Link 1 ~8
In Receive Multiplexed mode, the MRSDA[1:2] pins or the MRSDBJ[1:2] pins are used to output the processed data
stream. Using a byte-interleaved multiplexing scheme, the MRSDA[1]/MRSDBI[1] pins output the data from Link 1 to
Link 4, while the MRSDA[2)/MRSDB[2] pins output the data from Link 5 to Link 8. The data on the MRSDA[1:2)/
MRSDB[1:2] pins are updated on the active edge of the MRSCK. The data on MRSDA[1:2] is the same as the data
on MRSDB[1:2]. MRSDBJ[1:2] are for back-up purpose.

Note:
* The contents in the brackets indicate the position of the preceding bit and the address of the register. After the address, if the punctuation *,..." is followed, this bit is in a per-link control reg-
ister and the listed address belongs to Link 1. Users can find the omitted addresses in Chapter 5. If there is no punctuation following the address, this bit is in a global control register.

Pin Description 14 JANUARY 10, 2011
© 2019 Renesas Electronics Corporation



RENESANS

IDT82P2288 OCTAL T1/E1/J1 LONG HAUL / SHORT HAUL TRANSCEIVER
Name Type Pin No. Description

RSIG[1]/MRSIGA[1]|  High-Z T2 RSIG[1:8]: Receive Side System Signaling for Link 1~ 8

RSIG[2]/MRSIGB[1]|  Output 1K The extracted signaling bits are output on these pins. They are located in the lower nibble (b5 ~ b8) and are chan-

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

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

RSIG[7] M1 RSCKI[1].

RSIG[8] L4

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

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

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

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

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

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

RSFS[5] M5 start of a frame.

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

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

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

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

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

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

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

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

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

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

RSCK[7] P4 |for all eight links.

RSCKI8] T3

MRSCK: Multiplexed Receive Side System Clock for Link 1 ~ 8

In Receive Multiplexed mode, MRSCK inputs a 8.192 MHz or 16.384 MHz clock used to update the signals on the
corresponding MRSDA/MRSDB and MRSIGA/MRSIGB pins and sample the signal on the corresponding MRSFS
pin.

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

Pin Description

© 2019 Renesas Electronics Corporation
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Name Type Pin No. Description
TSD[1]/ MTSDA[1] Input G2  |TSD[1:8]: Transmit Side System Data for Link 1 ~ 8
TSD[2] / MTSDB[1] G4 The data stream from the system side is input on these pins.
TSD[3] F2 In Transmit Clock Master mode, the TSDn pins are sampled on the active edge of the corresponding TSCKn.
TSD[4] F4 In Transmit Clock Slave mode, selected by the TSLVCK bit (b1, T1/J1-010H / b1, E1-010H), the TSDn pins are sam-
TSD[5]/ MTSDA[2] E2 pled on the active edge of the corresponding TSCKn or all eight TSDn pins are sampled on the active edge of
TSD[6] / MTSDBJ[2] E4  |TSCK[1].
TSD[7] D2
TSDI[8] C2  |MTSDA[1:2]/ MTSDBI[1:2]: Multiplexed Transmit Side System Data A / B for Link 1 ~ 8
In Transmit Multiplexed mode, selected by the MTSDA bit (b2, T1/J1-010H / b2, E1-010H), the MTSDA[1:2] pins or
the MTSDB[1:2] pins are used to input the data stream. Using a byte-interleaved multiplexing scheme, the
MTSDA[1]/MTSDB[1] pins input the data for Link 1 to Link 4, while the MTSDA[2]/MTSDBI[2] pins input the data for
Link 5 to Link 8. The data on the MTSDA[1:2)/MTSDB[1:2] pins are sampled on the active edge of MTSCK.
TSD[1:8)/MTSDA[1:2)/MTSDB[1:2] are Schmitt-triggered inputs.
TSIG[1] / MTSIGA[1] Input G3  |TSIG[1:8]: Transmit Side System Signaling for Link 1 ~ 8
TSIG[2] / MTSIGBI[1] F1 The signaling bits are input on these pins. They are located in the lower nibble (b5 ~ b8) and are channel/timeslot-
TSIG[3] F3 aligned with the data input on the corresponding TSDn pin.
TSIG[4] E1 In Transmit Clock Master mode, TSIGn is sampled on the active edge of the corresponding TSCKn.
TSIG[5] / MTSIGA[2] E3 In Transmit Clock Slave mode, selected by the TSLVCK bit (b1, T1/J1-010H / b1, E1-010H), TSIGn is sampled on
TSIG[6] / MTSIGB[2] D1 the active edge of the corresponding TSCKn or all eight TSIGn are updated on the active edge of TSCK[1].
TSIG[7] C1
TSIG[8] B1 MTSIGA[1:2] / MTSIGB[1:2]: Multiplexed Transmit Side System Signaling A / B for Link 1 ~ 8
In Transmit Multiplexed mode, selected by the MTSDA bit (b2, T1/J1-010H / b2, E1-010H), the MTSIGA[1:2] pins or
the MTSIGBI[1:2] pins are used to input the signaling bits. The signaling bits are located in the lower nibble (b5 ~ b8)
and are channel/timeslot-aligned with the data input on the corresponding MTSDA[1:2)/MTSDB[1:2] pins. Using the
byte-interleaved multiplexing scheme, the MTSIGA[1)/MTSIGB[1] pins input the signaling bits for Link 1 to Link 4,
while the MTSIGA[2)/MTSIGB(2] pins input the signaling bits for Link 5 to Link 8. The signaling bits on the
MTSIGA[1:2)/MTSIGB[1:2] pins are sampled on the active edge of MTSCK.
TSIG[1:8)/MTSIGA[1:2)/MTSIGBJ[1:2] are Schmitt-triggered inputs.
TSFS[1]/ MTSFS  |Output / Input L2 TSFS[1:8]: Transmit Side System Frame Pulse for Link 1 ~ 8
TSFS[2] K4 In T1/J1 Transmit Clock Master mode, TSFSn outputs the pulse to indicate each F-bit or the first F-bit of every SF/
TSFS[3] K2 ESF/T1 DM/SLC-96 multi-frame.
TSFS[4] J4 In T1/J1 Transmit Clock Slave mode, TSFSn inputs the pulse to indicate each F-bit or the first F-bit of every SF/ESF/
TSFS[5] J2 T1 DM/SLC-96 mult