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•  Reduces receive jitter on DS1 signals due to
transmission and stuffing source jitter

•  Dejitters four DS1 signals

•  Satisfies Bellcore category I jitter requirements
for DS1 signals

•  Interfaces with DS1 line interface devices

•  For use following a DS3 demux such as
TranSwitch’s M13 device

•  Designed with digital signal processing
techniques

The Quad DS1 Dejitter Buffer (DJB) is one of a family of
related DS3/DS1 products from TranSwitch. The DJB
performs jitter reduction on a DS1 signal when used in
conjunction with a multiplexer (M13) device. Jitter
occurs because the multiplexing process requires stuff-
ing to compensate for differences in clock frequencies.
In addition, noise, crosstalk, and clock recovery mecha-
nisms in repeaters introduce timing jitter in DS1 signals.
The DJB device uses a patented digital signal process-
ing technique to reduce jitter caused by these sources.

The DJB is used primarily with TranSwitch’s M13 device
to dejitter four DS1 signals. It is normally connected
between the four DS1 multiplex outputs and their line
interface devices.

•  M13 multiplexer

•  Add/drop multiplexer

•  T1 add/drop test set
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BLOCK DIAGRAM DESCRIPTION

Figure 1 illustrates the block diagram of the DJB device. Each dejitter block contains a FIFO, programmable
counters, and other digital logic circuits. The DS3 input clock (C44736) provides a clock source for deriving the
clock for the DS1 outputs. The DJB uses a digital arithmetic unit to divide the input reference clock by a vari-
able rate which depends on the state of the FIFO in each of the dejitter functional blocks.

The FIFO in each block does not fill at a constant rate. A divisor is set up for each block to clock the data out of
the FIFO; it can alter the length of one DS1 frame (193 bits) by +/-22.35 nanoseconds. The number of bits in
the FIFO determines if the length of the DS1 frame is changed.

 The reference clock and any of the four dejitter functional blocks allow the DS1 input frequency to range over
+/- 130 ppm from the standard 1.544 MHz rate. The actual “pull range” is 158 ppm allowing for +/- 20 ppm for
the DS3 clock.

The FIFOs and counters in the DJB are reset by placing an active low on the RES lead. The reset lead must be
held low for at least one DS1 clock cycle for each Dejitter Block after power becomes stable.
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Figure 1. DJB Block Diagram
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PIN DIAGRAM

PIN DESCRIPTIONS

*Note: I = Input; O = Output; P = Power

Symbol Pin No. I/O/P* Type Name/Function

DIN1 1 I TTL Data Input Number 1

CIN1 2 I TTL Clock Input for DIN1

DIN2 3 I TTL Data Input Number 2

CIN2 4 I TTL Clock Input for DIN2

GND 5 P -- VSS or Ground

C44736 6 I TTL DS3 reference clock, +/- 20 ppm

DIN3 7 I TTL Data Input Number 3

CIN3 8 I TTL Clock Input for DIN3

DIN4 9 I TTL Data Input Number 4

CIN4 10 I TTL Clock Input for DIN4

COUT4 11 O TTL4mA Clock Output for DOUT4

DOUT4 12 O TTL4mA Data Output Number 4

COUT3 13 O TTL4mA Clock Output for DOUT3

DOUT3 14 O TTL4mA Data Output Number 3

VDD 15 P -- 5-volt Supply Voltage, +/-5%

RES 16 I TTLp Reset Active Low to Initialize DJB

COUT2 17 O TTL4mA Clock Output for DOUT2

DOUT2 18 O TTL4mA Data Output Number 2

COUT1 19 O TTL4mA Clock Output for DOUT1

DOUT1 20 O TTL4mA Data Output Number 1
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Figure 2. DJB Pin Diagram With Numbers and Names
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ABSOLUTE MAXIMUM RATINGS*

*Note: Operating conditions exceeding those listed in Absolute Maximum Ratings may cause permanent failure. Exposure
to absolute maximum ratings for extended periods may impair device reliability.

THERMAL CHARACTERISTICS

POWER REQUIREMENTS

Parameter Symbol Min Max Unit

Supply voltage VDD -0.3 7 V

DC input voltage VIN -0.5 VDD + 0.5 V

Continuous power dissipation PC 116 mW

Ambient operating temperature TA -40 85 oC

Operating junction temperature TJ 150 oC

Storage temperature range TS -55 150 oC

Parameter Min Typ Max Unit Test Conditions

Thermal res - junc to ambient TBD oC/W

Thermal res - junc to case TBD oC/W

Parameter Min Typ Max Unit Test Conditions

VDD 4.75 5 5.25 V

IDD 22 mA

PDD 116 mW Input switching
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INPUT AND OUTPUT PARAMETERS

Input Parameters For TTL

Input Parameters For TTLp

Note: Input has a 9K (nominal) internal pull-up resistor.

Output Parameters For TTL4mA

Parameter Min Typ Max Unit Test Conditions

VIH 2.0 V 4.75 <VDD < 5.25

VIL 0.8 V 4.75 <VDD < 5.25

Input leakage current 10 µA VDD = 5.25

Input capacitance 5.5 pF

Parameter Min Typ Max Unit Test Conditions

VIH 2.0 V 4.75 <VDD < 5.25

VIL 0.8 V 4.75 <VDD < 5.25

Input leakage current 0.5 1.4 mA VDD = 5.25; Input = 0 volts

Input capacitance 5.5 pF

Parameter Min Typ Max Unit Test Conditions

VOH VDD - 0.5 V VDD = 4.75; IOH = -2.0 mA

VOL 0.4 V VDD = 4.75; IOL = 4.0 mA

IOL 4.0 mA

IOH -2.0 mA

tRISE 2.8 6.5 9.2 ns CLOAD = 15 pF

tFALL 1.3 2.3 3.4 ns CLOAD = 15 pF
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TIMING CHARACTERISTICS

Detailed timing diagrams for the DJB are illustrated in Figures 3 through 6, with values of the timing intervals
following each figure.  All output times are measured with a maximum 25 pF load capacitance. Timing param-
eters are measured at (VOH - VOL)/2 or (VIH - VIL)/2 as applicable.

*The nominal frequency of DS1 is 1.544 MHz and the limits on this frequency are ± 158 ppm for proper operation of the DJB, assuming
the reference clock (C44736) limit is ± 20 ppm.

Parameter Symbol Min Typ Max Unit

CIN clock period tCYC 1.544* MHz

CIN high time tPWH 300 ns

CIN low time tPWL 300 ns

DIN set-up time to CIN ↓ tSU 30 ns

DIN hold time after CIN ↓ tH 25 ns
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DINn

tPWL

tCYC

Figure 3.  DJB Input Timing
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Parameter Symbol Min Typ Max Unit

COUT clock period tCYC 620 647.66 675 ns

COUT high time tPWH 300 ns

COUT low time tPWL 300 ns

DOUT output delay after COUT ↑ tOD 100 ns

Parameter Symbol Min Typ Max Unit

C44736 clock period tCYC 22.35 ns

C44736 high time tPWH 9 ns

C44736 low time tPWL 9 ns

tPWH

tOD

tPWL

COUTn

DOUTn

tCYC

tCYC

tPWH

tPWL

C44736

Figure 4.  DJB Output Timing

Figure 5.  DJB  Reference Clock
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G

Parameter Symbol Min Typ Max Unit

RES set-up time to CIN ↓ tSU 30 ns

RES hold time after CIN ↓ tH 25 ns

RES pulse width tPW 55 ns

DOUT delay after RES ↑ tD 5.4 µsec

tSU
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CINn

RES
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NO VALID DATADOUTn

VALID DATA

tPW

Figure 6.  DJB Reset Timing
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PACKAGING

The DJB device is packaged in a plastic 20-pin DIP leaded chip carrier. All dimensions shown are in inches,
and are nominal unless otherwise noted.

ORDERING INFORMATION

Part Number:   TXC-03351-AIPD Plastic 20-pin DIP leaded chip carrier
  TXC-03351-AIPD/B Plastic 20-pin DIP leaded chip carrier with

96-hour burn-in at 125oC

RELATED PRODUCT

TXC-03301, M13 VLSI Device (DS3/DS1 Mux/Demux). This single-chip multiplex/demultiplex
device provides the complete interfacing function between a single DS3 signal and 28
independent DS1 signals.

TXC-21002, M13 Evaluation Board. A complete, ready-to-use single-board test system that
demonstrates the functions and features of the M13 and DJB VLSI devices.

TRANSWITCH
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Figure 7.  DJB Plastic 20-Pin DIP

PRELIMINARY information documents con-
tain information on products in the sampling
or preproduction phase of development.
Characteristic data and other specifications
are subject to change.

TranSwitch reserves the right to make changes to the product(s) or
circuit(s) described herein without notice. No liability is assumed as a
result of their use or application. TranSwitch assumes no liability for
TranSwitch applications assistance, customer product design, soft-
ware performance, or infringement of patents or services described
herein. Nor does TranSwitch warrant or represent that any license,
either express or implied, is granted under any patent right, copyright,
mask work right, or other intellectual property right of TranSwitch cov-
ering or relating to any combination, machine, or process in which
such semiconductor products or services might be or are used.
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DOCUMENTATION UPDATE REGISTRATION FORM

If you would like be added to our database of customers who have registered to receive updated documenta-
tion for this device as it becomes available, please provide your name and address below, and fax or mail this
page to Mary Koch at TranSwitch. Mary will ensure that relevant Product Information Sheets, Data Sheets,
Application Notes and Technical Bulletins are sent to you.

Please print or type the information requested below, or attach a business card.

Name: ________________________________________________________________________

Title: _________________________________________________________________________

Company: _____________________________________________________________________

Dept./Mailstop: ________________________________________________________________

Street: _______________________________________________________________________

City/State/Zip: _________________________________________________________________

If located outside U.S.A., please add - Postal Code: ___________ Country: ______________

Telephone:______________________________________________ Ext.: _________________

Fax: __________________________________ E-Mail: _______________________________

Purchasing Dept. Location: _______________________________________________________

Please describe briefly your intended application for this device, and indicate whether you would
care to have a TranSwitch applications engineer contact you to provide assistance:

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

If you are also interested in receiving updated documentation for other TranSwitch device types,
please list them below rather than submitting separate registration forms:

__________ __________ __________ __________ __________ __________

Please fax this page to Mary Koch at (203) 926-9453 or fold, tape and mail it (see other side)
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TranSwitch Corporation
Attention:  Mary Koch
8 Progress Drive
Shelton, CT 06484
U.S.A.
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Please complete the registration form on this back cover sheet, and fax or mail it, if you
wish to receive updated documentation on this TranSwitch product as it becomes avail-
able.

(Fold back on this line first.)

(Fold back on this line second, then tape closed, stamp and mail.)


