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ATURES

Sinde chip DS1 rateranseiver

Supports common framingandrds

12 frames/supérame “193S”

24 frames/supérame “193E

Three 2ro suppession modes

B7 suffing

B8ZS

Transpaent

Simple serial interfazused fo config-
uration, control and status monitorimy
“processo’ mode

“Hardware” mode equires no host
processor; intendefdr stand-éone app
lications

Selectable 0, 2, 4, 16 statsbbed bit
signaling modes

Allows mix of “clear” and“non-clear DSO
channels on sanf@S1 link

Alarm geneation and detgion

Receive eor detection anccountingfor
transmission performancaonitoring

5V suppy, low-power CMOS technolgy
Surfacemount packge awailable, degnated
DS2180AQ

Industrial tempratue range of-40°C to
+85°C available, degnated DS2180AN or
DS2180AQN

Compatible to DS2186 Transmitrie
Interface, DS2187 ReeivelineInterface,
DS2188 itter Attenuator, DS2175 T1/CEPT
Elastic Store, DS2290 Tisolation Stik, and
DS2291T1 LongLoop Stik
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DESCRIPTION

The DS2180A is a monolithic CMOS device dgeid to implement primaryate (1.544MHz) T-carier
transmission ystems. The 193S framjnmode is intended to supportisting Ft/Fs applications(12
frames/supdrame). The 19E framing mode suppds the extended superfame format (24
frames/supdrame). Clea chanm capability is provided ly sekction of appopriate zerosuppession
and signaling modes.

Severa functiond blocks exist in the transaeiver. The transmit framerformatter generates gpropriate
framing bits, inserts robbed bit sigling, supevises 2o suppressiongenerags alams, and provides
output clocks useful for datonditioningand decodig. The receivesynchronizer establishe$rameand
multi-frame boundares by identifying frame sgnaling bits, exracts sigaling data, reports alarmsand
transmission errors, andqvides output clocks usefulifdataconditioningand acodirg.

The control block is shaed between transmit and receve sides. This blo& deemines the frame, zao
suppression, alarm and signaliormats. Useraccess to the control block isytone d two modes.

In the processormode, pins 14 thragh 18 ae a micreprocessor/ microconbller-comgatible serial port
which can le used fo deviceconfiguration, control and status monitoring

In the hardware modk, no offbaard processor isequired. Pins 14 thrah 18 ae reconfigured into “hard
wired” sekct pins. Eatures sah as seletion “clear” DSO channels, ing#ion of idle codeand alteation
of sync dgorithm are unavailable in the hardware moce.

DS2180A BLOCK DIAGRAM Figure 1
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DS2180A

TRANSMIT PIN DESCRIPTION (40-PIN DIP ONLY) Table 1

PIN SYMBOL TYPE DESCRIPTION

1 TMSYNC I Transmit Multiframe Sync. May be pulsed high at multiframe boundaries to
reinforce multiframe alignment or tied low, which allows intemal multiframe
couwnter to fee run

2 TFSYNC I Transmit Frame Sync. Rising edge identifies frame boundary; may be pulsed
ewvery frame to reinforce intemal frame caunter a tied low (allowing TMSYNC to
egablish frame ard multiframe alignment).

3 TCLK I Transmit Clock. 1.544 MHz primary clock.

4 TCHCLK @) Transmit Channel Clock. 192 KHz clock which idertifies time dot (channel)
boundaries. Ustul for parallel-to-serial conversian of channel data.

5 TSER I Transmit Serial Data. NRZ data input, sample on falling edge of TCLK.

6 T™O 0] Transmit Multiframe Out. Output of intemal multiframe cainter indicates
multi frame boumaries 50%duy cycle.

7 TSIGSEL @) Transmit Signaling Select. .667 KHz clock which idertifies Sgnaling frame A and
Cin 193E faming. 1.33 KHz clockin 193S

8 TSIGFR @) Transmit Signaling Frame. High during signaling frames, low otherwise.

9 TABCD I Transmit ABCD Signaling. When enabled via TCR.4, sampled duing chanrgl
LSB time in signaling frames a falling ecdge of TCLK.

10 TLINK I Transmit Link Data. Sampled during the Fbit time (falling edge of TCLK) of odd
frames for insertion into the ougoing dat stream (193E+DL insertion). Sampled
during the F-bit time of even frames for insertion into the ougoing dag (193S
Exterral SBit insertian).

11 TLCLK (0] Transmit Link Clock. 4 kHz demand clock for TLINK inpu.

12 TPOS @) Transmit Bipolar Data Outputs. Updatd onrising edge of TCLK.

13 TNEG

PORT PIN DESCRIPTION (40-PIN DIP ONLY) Table 2

PIN SYMBOL TYPE DESCRIPTION

14 INT ¢ o Receive Alarm Interrupt. Flags host controller during darm condtions. Active
low, opendrain ouput

15 spit I Serial Data In. Data for orboard regsters Sampled onrising edge of SCLK.

16 SDO* @] Serial Data Out. Control and status information from onbaard registers. Updated
onfalling edee of SCLK, tri-stated duing serial portwrite or when CS is high.

17 cst I Chip Select. Must le low to write or readthe serial prt regsters.

18 SCLK*! I Serial Data Clock. Used towrite or read th srial port regsters

19 SPS | Serial Port Select. Tie to Vpp to slect wrial port. Tie to Vs to selet¢ hadware
mode.

NOTE:

1. Multifunction pins. See “Hardare Mocde Description.”
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DS2180A

POWER AND TEST PIN DESCRIPTION (40-PIN DIP ONLY) Table 3

PIN SYMBOL TYPE DESCRIPTION
20 Vss - Signal Ground. 0.0 wolts.

32 TEST | Test Mode. Tieto Vssfor normal operation

40 Vb - Positive Supply. 5.0 \olts.

RECEIVE PIN DESCRIPTION (40-PIN DIP ONLY) Table 4

PIN SYMBOL TYPE DESCRIPTION

21 RYEL 0 Receive Yelow Alarm. Trarsitions high when yellow alam detected goes lav
when alam clears

22 RLINK 0 Receive Link Data. Updaed with extraced FDL dat orne RCLK before gart of
odd fames (193E) an held until next update. Updated ih extracted Shit dataone
RCLK before dart of even frames (1939 ard held urtil next update.

23 RLCLK 0 Receive Link Clock. 4 kHz demand clock for RLINK.

24 RCLK I Receive Clock. 1.544 MHz primary clock

25 RCHCLK (0] Receive Channel Clock. 192 KHz clock idertifies time dot (channel) boundaries.

26 RSER @) Receive Serial Data. Received NRZ serial data, pdated omrising edges of RCLK.

27 RFSYNC @] Receive Frame Sync. Extracted 8 Kz clock ore RCLK wide, irdicatesF-Bit
position in ead frame.

28 RMSYNC 0] Receive Multiframe Sync. Extracted noltiframe sync; edge indicates start of
multi frame, 50%duty cycle.

29 RABCD @) Receive ABCD Signaling. Extracted gynaling data otput, valid for eachchannel
time in Sgnaling frames. In nonsignaling frames, RABCD outputs the LSB of eath
chanrel word.

30 RSIGFR o Receive Signaling Frame. High during signaling frames, low during resync and
non-ssignaling frames.

31 RSIGSEL @] Receive Signaling Select. In 193E framing a .667 Iz clock which idertifies
signaling framesA and C. A 1.33 K1z clockin 193S

33 RST I Reset. A high-low transition clears all mterral registers ad resets recee side
counters.A hightlow-high transitian will i nitiate a receig reg/nc.

34 RPOS I Receive Bipolar Data Inputs. Samples o falling edge of RCLK. Tie tagether to

35 RNEG receive NRZ data ad disable bipolar volationmonitoring circuitry.

36 RCL @] Receive Carrier Loss. High if 32 corsecutive Os appearat RPOS and RNEG; goes
low after rext 1.

37 RBV (0] Receive Bipolar Violation. High duing accused bit time at RSERIf bipolar
violation detected low otherwise.

38 RFER O Receive Frame Error. High during F-Bit time when F; or Fs errorsoccu (1939
or when FPSor CRC errorsoccu (193E). Low during resync.

39 RLOS @) Receive Loss of Sync. Indicaes sync sttus; high when internal resync is in
progess, low otherwise.
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DS2180A

REGISTER SUMMARY Table 5

REGISTER | ADDRESS T/R; DESCRIPTION/FUNCTION

RSR 0000 R, Recelve Status Register. Reports all receie alam corditions.

RIMR 0001 R Recelve Interrupt Mask Register. Allows masking of individual alam-
generated nterrypts

BVCR 0010 R Bipolar Violation Count Register. 8-bit presttable couoter which records
individual bipolar violations.

ECR 0011 R Error Count Register. Two indepement 4-bit counters which record F
occurercesard individual frame bit or CRC errors

CCR® 0100 TR Common Control Register. Selectgdevice operatingharacterstics common

to receiwe ard trarsmit sides

RCR® 0101 R Receive Control Register. Progamns device operatingharacterisics
unique to the receve sde.
TCR® 0110 T Transmit Control Register. Selecs adlitional transmit side modes.
TIR1 0111 T Transmit Idle Registers. Designate which outgoing chamels are to be
TIR2 1000 T substituted with idle cade.
TIR3 1001 T
TTR1 1010 T Transmit Transparent Registers. Desgnate which outgoing chanrels are to be
TTR2 1011 T treatd trarsparertly. (No robbed Hisignaling or bit 7 zero nsertion.)
TTR3 1100 T
RMR1 1101 R Receive Mark Registers. Dedggnate vhich incoming channels are to be replaceg
RMR2 1110 R with idle or digital milli watt codes (under catrol of RCR).
RMR3 1111 R
NOTES:

1. Transmit orreceve sideregste.

2. RSRisa read onf register; all other egisters aie readivrite.

3. Reserved bit locations in the contregisters should be pgrammed to 0 to maintain compatibylit
with future transeiver goducts.

SERIAL PORT INTERFACE

Pins 14 throuly 18 of the DS2180A see as a micropracessor/microontroller-conpatible serial port.
Sixteenonboard rgistas allow the user to updle opeational chaaderistics and monitor dewcstatus
via host ontroller, minimizing hadware interfaces. Pot read/write timing is unelated to the systam
transmit and resve timing, allowing asg/nchronous eads and/owrites by the host.

ADDRESS/COMMAND

Reading or writing the control, configuration or staus regsta's requires writing one address command
byte prior to transferring regste daa. The first bit written (LSB) of the address/ommand word spedfies
regista read or write. The following 4-bit nibble identifies regste address. Thenext two bits are
resened andmustbe setto O for prope opegtion. The last bit of the adess/ command wordnables
burst modewhen sd; the burst modecauses al regstas to be conseautively written or real. Data is
written to and read from the transceiver LSB first.

CHIP SELECT AND CLOCK CONTROL

All data transfers ae initiated by diving the cs input low. hput dita is latched on thesing edge of
SCLK andmust be valid during the previous low period of SCLK to prevent momentary corruption of
register data during writes. Daa is output on théalling edge of SCLK and hdd on thenext faling edge
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DS2180A
All datatransfers ae terminaed if the Cs inputtransitionshigh. Port control loig is disabled and SDO is
tri-stated whencs is hich.

DATA 1/O

Following theeight SCLK cycles that input an adelss/ commandybe to write,a databyte is strobedinto
the addressed gester on he rising edges of the nex eight SCLK cycles.Following an addesstommand
word to read, contents of the sdeded regista are output on thefalling edges of thenext eight SCLK
cycles. The SDO pin is tri-stated rihig device write and nay be tied to SDin applications whe the
host processor hasbi-directional I/O pin.

BURST MODE

Theburstmodeallowsall onboard rgistersto beconseutively readand written ly the host proessor. A
burst read is usal to poll dl registas; RSR ontents will be undfeded. This feture minimizes device
initiali zaion timeon powe-up orsystem reset. Burst modeis initiated when ACB.7 is se and the address

nibble is 0000. Brst is terminatedya low-high transition oncs.

ACB: ADDRESS COMMAND BYTE Figure 2

(MSB) (LSB)
BM - - ADD3 ADD?2 ADD1 ADO R/W

SYMBOL POSITION  NAME AND DESCRIPTION

BM ACB.7 Burst Mode. If set énd ACB.1 throgh ACB.4=0) burstreador
write is enabled.
- ACB.6 Reserved, must be Orfprope opegtion.
- ACB.5 Reserved, must be Orfprope opegtion.
ADD3 ACB.4 MSB of registeraddess.
ADDO ACB.1 LSB of registe addess.
R/W ACB.O Read/Write Select.

0 = write addessedegister.
1 = readaddessedegister.

SERIAL PORT READ/WRITE Figure 3
cs I , r
SaNpippininipinininEnipinEpEnERERS
I Gl e D A 00@ oo X1 X o2 X3 X 04 X 0500 X 07 )

~ ADDF{ESS/COMMAND DATA INPUT/OUTPUT _

NOTES:
1. SDI sampled omising edge of SCK.
2. SDO updated on fallmedye of SCLK.
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DS2180A

ACB: ADDRESS COMMAND BYTE Figure 4

(MSB) (LSB)
- FRSR2 | EYELMD FM SYELMD B8ZS B7 LPBK

SYMBOL POSITION NAME AND DESCRIPTION
- CCR.7 Reserved, must bed for properopeaation.
FRSR2 CCR.6 Function of REC Status Register 2.
0 = Deteted BBZS code wordsepored at RSR.2.
1 = COFA (Change-d-FrameAlignment)repored at RSR.2 when
last resync resulted in change of frame or multiframe dignment.
EYELMD CCR.5 193E Yellow Mode Select.
0 = Yellow alam is a repating pattern st of 00 hexand FFhex
1 =Yellow alam is a0 in thebit 2 position ofdl channds.
FM CCR.A4 Frame Mode Select.
0 = D4 (193S, 12 &imes/superame.
1 = EXended (193E, 24 fraes/supenfame).

SYELMD CCR.3 193S Yelow Mode Select. Determines yellow alarm type to be
transmitted and detectedhile in 193Sframing. If set, yellow
adarmsare al in theS-hit position offrame 12; if cleaed, yellow
alarm is a 0 in bit 2 of all charls. Doesnot affect 193E yellow
alarm opestion.

B8ZS CCR.2 Bipolar eight zero substitution.
0 = No B3zS.
1 = B8ZS erabled.
(Note: This bit must be set to 0 when CCR.1=1)

B7 CCR.1 Bit seven zero suppression. If CCR.1=1, channels with all zero
content will be transmitted with bit 7 forced to 1.1f CCR.19, no
bit 7 stuffingoccus.

(Note: This bit must be set to 0 when CCR.2=1)

LPBK CCR.O L oopback. When set, the device interally loops output transmit
data into the incoming receive daa buffers and TCLK is internaly
substitute for RCLK.

LOOPBACK (Refer to Figure 4)

Enablingloopbak will typicdly induce an out-6frame QOF) condition.If appopriatebits are setin
the receive control register,the recaver will resync to the looped transmit fragralignment. Durig the
loopedcondition,thetransmit outputs (TPOS, TNEG) will transmit unframed all All opegting modes
(B8ZS, alam, sigraling, etc.) except fa blue alam transmission are aitable in loopback.

BIT SEVEN STUFFING
Existing systems met 15 density requirenents ly forcing bit 7 of all Zro channels to 1. B 7 stuffingis
globdly enabled by asseting bit CCR.1 ad mg be disébled on an individud channd basis by seting
appropriate bits in TTR1-TTRS3.itB7 stuffing andB8ZS modes should ndie enabkd simultaneously
Enabling both results in LOS.
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DS2180A

B8ZS

The DS2180A supports esting and emeging zero suppession formats. Setdon of B8ZS coding
maintains gstem 1's densytrequrements without disturbindat integrity as requred in emeging clea
channelappications.B8ZS coding replaces aght consecuve ougoing 0s with a B8ZS codeword. Any
received B8ZS cocke word is eplaced with all 0’s. BZS and bit 7stuffing modesshouldnot be enabled
simultaneougl. Enabling both results inOS.

TCR: TRANSMIT CONTROL REGISTER Figure 5
(MSB) (LSB)
ODF TFPT TCP RBSE TIS 1939 TBL TYEL

SYMBOL POSITION NAME AND DESCRIPTION
ODF TCR.7 Output Data Brmat.
0 = Bipolar cita at TPOS and TNE
1 = NRZdata at TPOS; TNEE&O.
TFPT TCR.6 Transmit Framing Pass-though.
0 = FT/FPS sourced interngll
1 =FT/FPS sanpled & TSER duing F-bit time.
TCP TCR.5 Transmit CRC Pas-though.
0 =Transmit CRC odeinternally generated.
1 =TSER sanpled & CRC Fbit time for external CRC insetion.
RBSE TCR.4 Robbed B Signaling Enable.
1 =Signaing inseted in dl channds duting signaling frames.
0 = No signaling inseted. (The TTR registes allow the use to
disable sigaling insertion on selded DSO chnnels.)
TIS TCR.3 Transmit Idle Code Sdect. Determines idle code format to be
inseted into channds maked bytheTIR registas.
0 =Insert7F (Hex) into marked chansls.
1 =InsertFF (Hex) into marked clannes.
1933 TCR.2 193S S-bit msertion. Detemines soure of transmitted S-bit.
0 =Internal S-bit generator.
1 = External (sampled atINK input).
TBL TCR.1 Transmit Blue Alarm.
0 = Disabled.
1 = Enabled.
TYEL TCR.O TYEL TCR.0 Tansmit Ydlow Alarm.
0 = Disabled.
1 = Enabled.

TRANSMIT BLUE ALARM

The blue alarm (also known as the AIS, Alarm Indication Sigpal) is an unfamed, all 1's segence
enabledby as®rting TCR.1. Blue alam overides all other tansmit data patterns and is disablgd b
clearirg TCR.1. Use of ta TIR registes allows a famed, alll’'s alarmtransmissiorif required by the
network.

TRANSMIT YELLOW ALARM
In 193Eframing, ayellow alarm is arepeting pattern set of F(Hex) and00 (Hex) on the 4 kHz facility
data link (FDL). In 193S faming the yellow alarm format is dgpendent on thestae of bit CCR.3.1n all
modesyellow alarm is enaled by asseting TCR.0 and disabledytxleaing TCR.O.
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DS2180A

TRANSMIT SIGNALING

Whenenabledvia TCR.4) clannel sgnaling is inserted in fimes 6 and 1@193S) or in fames 6, 12, 18
and 24 (193E) in the"8bit position of evey channel wod. Sigualing data is sampledat TABCD on the
falling edge of TAK during bit 8 of each input word durig signaling frames.Logical combinationof
clocks TMO, TIGFR and TIGSH. dlows external multiplexing of separate seaia links for A, B or A,
B, C, D sgnaling sources.

TTR1-TTR3: TRANSMIT TRANSPARENCY REGISTERS Figure 6

(MSB) (LSB)
CH8 CH7 CH6 CH5 CH4 CH3 CH2 CH1 TIR1
CH16 CH15 | CH14 CH13 CH12 CH11 CH10 CH9 TIR2
CH24 CH23 | CH22 CH21 CH20 CH19 CH18 CH17 TIR3

SYMBOL POSITION NAME AND DESCRIPTION
CH24 TTR3.7 Transmit Transparent Registers. Each of tlkese bit positions
CH1 TTR1.0 repreents a D chanel in the outgoing frame. When set the

correspondig channel is transgent.

TIR1-TIR3: TRANSMIT IDLE REGISTERS Figure 7

(MSB) (LSB)
CH8 CH7 CH6 CH5 CH4 CH3 CH2 CH1 TIR1
CH16 CH15 CH14 CH13 CH12 CH11 CH10 CH9 TIR2
CH24 CH23 | CH22 CH21 CH20 CH19 CH18 CH17 TIR3
SYMBOL POSITION NAME AND DESCRIPTION
CH24 TIR3.7 Transmit |Idle Registers. Each of theg bit positions represents a
CH1 TIR1.0 DSO0 channel in the ogbing frame. When set, the coespondig

channd will output an idle codeformat deermined by TCR.2.

TRANSMIT CHANNEL TRANSPARENCY

Individual DSO chnnels in the T1 &émMe ma be programmed cler (no inseréd robbed bit ginaling and
no bit 7 zero suppressionpy setting the appopriate bits in the transmit transpacgnegsters. Channel
transpareay is requied in mixed voice/data odataonly environmentssuch as ISDN, where data
integrity must bemantained.

TRANSMIT IDLE CODE INSERTION

Individual ougoing chanms in the fame can éprogranmed with idle codeybasserting the apppriate
bits in thetransmit idle registe's. Ore of two idle code formats, 7 (Hex) and FF (Hex) may be selected

by the user via TCR.3. F emabled,robbed bit signaling dat is inserted into the idle chaginunless the
approprate TTR bit is s for tha channd. This feature iminates external hardware currently required to

intercept and st@iunoccuped changls in the DS1 bit stream.

9 of 35

Downloaded fronDatasheet.su



DS2180A

TRANSMIT INSERTION HIERARCHY Figure 8
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l vy
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Y Y
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N ' N
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+B7
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IDLE

193S YELLOW ALARM - B2 STUFF

B8zZS

'

BLUE or LPBK
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DS2180A

193S TRANSMIT MULTIFRAME TIMING Figure 9
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NOTES:
1. Transmit frameand multiframe timing may be established in oneof four ways:
a. With TFSYNC tied low, TMSYNC maybe pulsel high ona every multiframe peiiod to etablish
multiframe boundariesllowing intermal counters to eéermine fame timing
b. TFSYNC mg be pulsedeery 125 migoseconds; pulsingMSYNC once esblishesmultiframe

boundaries.

c. TMSYNC and TIEYNC mg be continuousy pulsed to establish anckinforce fame and
supeframe timing.

d. If TMSYNC is tied low and TEYNC is pulsed aftrameboundaries,the transmitterwill establish
an arbitray multiframe boundegy as indicaed by TMO.

2. Channelsn which robbedbit signaling is enabled will sample TBCD during the LSB bit time in
frames indicated.

3. When external S-bit insetion is enabled, TLINK will be sampled during the F-bit time of even frames
and inseted into theoutgoing data stream.
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DS2180A

193E TRANSMIT MULTIFRAME TIMING Figure 10

FRAME # 24| 1] 2| 3] 4| 5{ 6] 7] 8| 9]10]11|12[13{14|15|1s|17l1s|19]20‘21]22]23]241

reswe [\ VU AN NN
TMSYNC’__I_\ (\.

T™MO! J | ' [
TSIGSEL | l | | [
TSIGFR B 11 ﬂ | J_——‘ |——L——

PSSR I e I S
meco: DXL IIIITT I LTI LIS DI LI LS L L 2 AL TS L L2

TLINK3 I l ! } ! [ 1 { I I [ l !

NOTES:
1. Transmit frameand multiframe timing may be established in oneof four ways:
a. With TFSYNC tied low, TMSYNC maybe pulsel high ona every multiframe peiiod to etablish
multiframe boundariesllowing intermal counters to e@ermine fame timing
b. TFSYNC mg be pulsedeery 125 migoseconds; pulsingMSYNC once esblishesmultiframe
boundaries.
c. TMSYNC and TIEYNC mg be continuousy pulsed to establish anckinforce fame and
supeframe timing.
d. If TMSYNC is tied low and TEYNC is pulsed aftrameboundaries,the transmitterwill establish
an arbitray multiframe boundegy as indicaed by TMO.

2. Channelsn which robbedbit signaling is enaled will sample TABCD during the LSB bit time in
frames indicated.

3. TLINK is sampled during thé-bit time of odd fames and insted into the outgng data stream
(FDL data).
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DS2180A

TRANSMIT MULTIFRAME BOUNDARY TIMING Figure 11

e JUUUUUTUUTUUTTTUUU Uy Uyy
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“TSER?
LSB MSB LSB F MSB LSB MSB
TPOS,
TNEG
LSB MSB LSB MSB LSB F MSB
NOTES:

1. TLINK timing shownis for 193E flaming in 193E faming TLINK is sampledas indicatedfor
insertion into Fbit position of odd frames. Wn S-bit insertion is enabled 193S, TLINK is
sanpled during even fames.

2. If TCR.5=1, TSER is sapled duing the F-bit time of CRC fames for insation into theoutging
data stream (1B framingonly).
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DS2180A

RECEIVE CONTROL REGISTER Figure 12
(MSB) (LSB)
ARC OOF RCI RCS SYNCC SYNCT SYNCE RESYNC

SYMBOL POSITION NAME AND DESCRIPTION
ARC RCR.7 Auto Resync Ciriteria.
0 = Regnc on OCF or RCL event.
1 = Regnc on OCF only.

OOF RCR.6 Out-of-frame OOF) Condition Detection.

0 = 2 of 4 famingbits in eror.
1 = 2 of 5 famingbits in eror.

RCI RCR.5 Receve (ode Insert. When set the receve code sleced by
RCR4isinsered nto channed marked by RMR registers.If clea,
no code is inserted.

RCS RCR.4 Receve Code flect.

0 =Idle cock (7F Hex).
1 =Digital milliwatt.
SYNCC RCR.3 Sync Criteria. Determines the type of algorithm utilized by the
receve synchronze and dffers foreachframe mode.
193S Faming (CCR.4-0).
0 = Synchronize to frame boundriesusing Fr pattern, then sarch
for multiframe by using Fs.
1 = Cross couplefandFs patterns in s/nc dgorithm.
193E Kaming (CCR.44).
0 =Nomal sync (utilizes FPS ony)).
1 =Vadidate new dignment with CRC béore dedaring sync.

SYNCT RCR.2 Sync Time. If sd, 24 o©nseative F-bits of the framing pattern
must be qualified befae sync is delared. If clear, 10 bits &
qudified.

SYNCE RCR.1 Sync Enable If clea, the transcaver will automaically begin a

resyncif two of the previous fouor five framing bits wee in eror
or if carier loss is deteted.If set, no auto regc occus.

RESYNC RCR.O Resync. When togded low to high, the transceiver will initiate
resync immediately. The bit must becleaed, then sd¢ agan for
subsequent rgscs.

RECEIVE CODE INSERTION

Incoming recave channds can bereplaced with idle (7F Hex) or digital milliwatt (u-LAW format) codes.
The recete mark registers ndicae which chanrels are nseted. When set bit RCR.5 serves as a
“global” enable for maiked channds and bit RCR.4sdects inseted codeformat: O =idle code, 1 =digitd
milliwatt.

RECEIVE SYNCHRONIZER

Bits RCR.0 throug RCR.3 allow the user wontrol opemtional characteistics of the synchronizr. Sync
agorithm, candidae qudif y testing, auto resync, and mmmand resync modes mgy be dtered at any time
in response to chgmg spanconditions.
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RECEIVE SIGNALING

Robbed bit sigaling data is presented at RBCD during each channel timein signaling framesfor all 24
incomingchannels.Logical combination otlocks RMSYNC, R8FR and R$GSH. allow the user to
identify andextract AB or ABCD signaling data.

RMR1-RMR3: RECEIVE MARK REGISTERS Figure 13

(MSB) (LSB)
CH8 CH7 CH6 CH5 CH4 CH3 CH2 CH1 RMR1
CH16 CH15 | CH14 CH13 CH12 CH11 CH10 CH9 RMR2
CH24 CH23 | CH22 CH21 CH20 CH19 CH18 CH17 RMR3

SYMBOL POSITION NAME AND DESCRIPTION
CH24 RMR3.7 Receive Mark Registers. Each of tlese bit positions represeras
CH1 RMR1.0 DSO channd in the incoming T1 frame. When sd, the

correspondirg channd will outputcodes déermined by RCR.4 ad
RCR.5.

193S RECEIVE MULTIFRAME TIMING Figure 14

FRAME# 12 | 1| 2| 8| 4|s|e| 7| 8|90 1]2]|3]4|5]es

AMSYNC | | | L
RSIGSEL l l

csarn | m ] L
SYSPRN T e e T e e O I o O R
N I O IS IS LI O
AL WX X XX XX XX

NOTES:

1. Signaling data is updated ding signaling frames orchannel boundés. RABCD is theL SB of each
channd word in nonsignding frames

2. RLINK data (S-bit) is updateone bit time prior to S-bit frames aneldhfor two frames.
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193E RECEIVE MULTIFRAME TIMING Figure 15

FRAME# 24 1| 2| 3|4] 5| 6| 7| 89|10 |12}13|14 |15|16]17118]19}20}21]22[23]24[

(I I O O S [ [ W )

RMSYNC o [
RSIGSEL __| ] | l [
RSIGFR | [ [ ] [ [

STV e O o v A

RABCD' (B 7777 7 X DT T T T T X 777 77X
UMK N YT X X XX XX X XXX

NOTES:
1. Signaling datais updated dung signaling frames orchannel boundées. RABCD outputs the_SB of
eachchannel wad in non-sigaling frames.

2. RLINK data EDL-bit) is updated one bit time prior to odédifnes and éd for two frames.
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RECEIVE MULTIFRAME BOUNDARY TIMING Figure 16

RCLK

RPOS,2
RNEG

RFSYNC

RMSYNC

RSIGSEL

RSIGFR

RLCLK

RCHCLK

RLINK!

RABCD

‘RSER

NOTES:

Uiy
_OOCOOOOOOOOCOOCOOOOCO0OOEC

LSB - F MSB LSB MSB LSB MSB

-

X
X X X
CHANNEL 23BORD CHANNEL 24 BORD
LSB MSB LSB F MSB LSB MSB

1. RLINK timing is shownfor 193E; in 193S, RINK is updated oreven fame boundries and is &d
aaoss multifame edges.

2. Total dely from RPOS and RNEG to RSER output is X3 K periods.
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RSR: RECEIVE STATUS REGISTER Figure 17
(MSB) (LSB)
BVCS ECS RYEL RCL FERR B8ZSD RBL RLOS

SYMBOL POSITION  NAME AND DESCRIPTION

BVCS RSR.7 Bipolar Violation Count Saturation. Set when the 8-bit counter
at BVCR saurates.
ECS RSR.6 Error Count Saturation. Set when eitherfothe 4-bit countes at
ECR sdurates.
RYEL RSR.5 Receive Yellow Alarm. Set when yellow alarm detectkd.
(Detecedyellow alarm format de¢rmined ty CCR.4 and CCR.3.)
RCL RSR.4 Receive Carrier Loss. Set when 32 onsecutve 0's appear at
RPOS and RNEG.
FERR RSR.3 Frame Bit Error. Sé when Fr (193S)or FPS (193E) bit erno
occurs.
B82SD RSR.2 Bipolar Eight Zero Substitution Detect. Set when B8ZS code
word deecied.
RBL RSR.1 Receive Blue Alarm. Sda when two conseutive frames have less
than three 0’gtotal) in the data stlam F-bit positions not tested).
RLOS RSR.0 Receive Loss of Sync. Set when rggc is inprocess;if RCR.1=0,
RLOS transtions hgh onan OQF eventor carier lossindicaing
auto regnc.

RECEIVE ALARM REPORTING

Incoming serial dat is nonitored ly the ranse@iver for alarm occurences. Alarm condtionsarereported

in two ways. via transitionson the alarmoutput pins and gestered interrupt, in which th host controller
reads the RSR in response toaderm-driven interruptlnterrupts maybe direct, in which théranseiver

demands servi for a real-time alarm, o count-oveflow triggered, in whichan onboardalarm eent

counter egeedsa usesprogrammed threshold. The @is ma mask individual alan conditions g

cleaing theappropiate bits in therecave interrupt mak regste (RIMR).

ALARM SERVICING

The host controller must servie the transeiver in a@der to cear an interrupt condition. Cleamn
appropriate bits in the IRIR will unconditionally clear an interupt. Direct interrupt (those riven from
real-time alams) will be clered when the RSR is diregtlread unéss the alarm conditiostill exists.
Count-overflow interruptsBVCS, ECS) are natleaed by a direct read of te RSR. The will be cleaed
only whenthe userpresetshe appropriatecount registeto a value othethan all 1's. A bust read 6the
RSR will nd clear an inteupt condition.
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RIMR: RECEIVE INTERRUPT MASK REGISTER Figure 18
(MSB) (LSB)
BVCS ECS RYEL RCL FERR B8ZSD RBL RLOS

SYMBOL POSITION NAME AND DESCRIPTION
BVCS RIMR.7 Bipolar Violation Count Saturation Mask.
1 =Interrupt masked.
0 =Interrupt masked.
ECS RIMR.6 Error Count Saturation Mask.
1 =Interrupt enabled.
0 =Interrupt masked.
RYEL RIMR.5 Receve Yellow Alarm Mask.
1 =Interrupt enabled.
0 =Interrupt masked.
RCL RIMR.4 Receve Carrier Loss Mask.
1 =Interrupt enabled.
0 =Interrupt masked.
FERR RIMR.3 Frame Bit Error Mask.
1 =Interrupt enabled.
0 =Interrupt masked.
B8ZSD RIMR.2 B8ZS Detect Mask.
1 =Interrupt enabled.
0 =Interrupt masked.
RBL RIMR.1 Receve Blue Alarm Mask.
1 =Interrupt enabled.
0 =Interrupt masked.
RLOS RIMR.O Receve Loss of §nc Mask.
1 =Interrupt enabled.
0 =Interrupt masked.

ALARM COUNTERS

Thethree onbard abrm ewent counters allow theans@iver to monitor andecorderrar events without
processor inteention on eah event ocurence. All of these countersare presettableby the user
establishinganevent count inteupt threshold. As eh counte saturags, the next error eventoccurrence
will se abit in theRSRand generate an interrupt unless maked. Theuser may real these regsteas & any
time; in many systems, the host will peiodically poll these registes to etablish link eror rate
performarnce.

OOF EVENTS AND ERRORED

SUPERFRAMES

Out of frameis dedared when at least two of four (or five) conseutive framing bits are in error. Fr bits
are testedor OOF occurrenee in 193S; the PS bits are tested in 193E. OOF evenrts recodedby the
4-bit OOF countr in the eror caunter egister.In the 193E framing mode,the OOF eventis logically
OR’ed with an on-chip generated CRC tiedksum. This eent, known & erroed supeframe, is recorded
by the 4bit ESFerra counte in the eror count egister.In the 193Sramingmode,the 4-bit ESFerrar
counter ecords individual fand Fs errorswhen RCR.3=1 orferrors only when RCR.3=0.
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BVCR: BIPOLAR VIOLATION COUNT REGISTER Figure 19

(MSB) (LSB)
BVD7 BVD6 BVD5 BvVD4 BVD3 BVD2 BvD1 BVDO
SYMBOL POSITION NAME AND DESCRIPTION
BVD7 BVCR.7 MSB of bipolar count.
BDVO BVCR.O LSB of bipolar count.

This 8-bit binary up counter satates at 255and will geneate an interupt for each @curene of a
bipolar violation once saurated (RIMR.7=1). Presetting this registeralows theuse to establish speific
count interrupt thresholds. Tle®unter will count “up to saturation fronthe presetvalued andmay be
readatany time. Counter increents occuat all times and &rnot disabledYoresync. If B8ZS is enabéd
(CCR.2=1) bipolar violations are not counfed B8ZS code wads.

ECR: ERROR COUNT REGISTER Figure 20

(MSB) (LSB)
OOFD3 OOFD2 OOFD1 OOFDO| ESFD3 ESFD2 ESFD1 ESFDO
<4— ERROR COUNT > |« ESF ERROR COUNT ——»

SYMBOL POSITION NAME AND DESCRIPTION
OOMD3 ECR.7 MSB of OOF eventcount.
OOMDO ECR.4 LSB of OOF event count.
ESDR ECR.3 MSB of exended supermeerrar count.
ESHDO ECR.O LSB of exended sup&érameerra count.

Thesesepaate 4-bit binary up countes saturagé at a count ©15 and willgenerate an interrupt fo each

occurene of an GDF event oran ESFerror event #ter satuation (RIMR.6=1). Pregttingthesecounters
allows the user to establish specifiount interrupt tresholds. The counts will count“up” to satugtion

from the prest value and @y be ead atany time. Thesecounters sha& the sara registeraddessand
must bewritten to orread from simultaneously.

The OQF counterrecords out-of-fame events in both 193S and 193E. TR&F error counter records
errored supeframes in 193E.In 193S, the ESFcounte records individual F and Fs errors when
RCR.3=1; k erras only when RCR.3=0. ECR counter inements a disabled whemres/nc is in
progress (ROS high).

ALARM OUTPUTS
The transeiver also provides diret alarm outputs for appktions when additional deding and
demuxng are equired to supplement the ordra abrm logc.

RLOS OUTPUT

The recere loss of ync ouput indicaies he satus of e recever synchronier circuitry; whenhigh, an
off-line resynchronization is in progess and a Igh-low transitionindicatesresync is complete.The
RLOS bit (RSR.0) is a “latched” wersion of the RLOS output If the aub-resync mode B sekcted
(RCR.19), RLOS is ared timeindication of acarier loss orOOFevent occurrence
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RYEL OUTPUT

Theyellow alarm output transitions higwhen ayellow alarm is de¢cted. A hgh-low transition indicates
the alarm condition has ée clered. The RYHE. bit (RSR.5)is a “latched’ versionof the RYEL output.
In 193Eframing, theyellow alarm patten deteted is 16 pattern set$ 60 (He® andFF (Hex) received
a RLINK. In 193S, faming the yellow alarm format is dependat on CCR.3; if CCR.38, theRYEL
output trasitions hidn if bit 2 of 256 ormore conseaitive channds is O; if CCR.341, yellow alarm is
declhred whenhe Sbit received in frame 12 is 1.

RBV OUTPUT
The bipolar violation output tansitions hidn when an acaised bit energes @ RSER. RB/ will go low &
the nex bit time if no additional violations are detected.

RFER OUTPUT

Therecave frame error output tensitions hidn a the F-bit time and is héd high for two bit periodswhen
aframe bit error acus. In 193S framig, Frand Fkspatterns ee testedThe APS pattern is tested in 193E
framing. Additiondly, in 193E faming, RFER rgports aCRC error by a low-high-low transition (onebit
period wide) oe half RCIK period tefore a low-hgh transition on RMSYNC.

RESET
A high-low transition onRST clears allregistersandforces immediateeceive reg/nc when RST returns

high. This rest has no effct on tansmit frame multiframor channel countes. RST mus be held lowon
system powe-up to insure poper initialization of transceivecountas andregistas. Following reset,the
host processor should restall control modesybwriting apgopriateregsters with control da.

ALARM OUTPUT TIMING Figure 21
i

RFSYNC [ ]

usve |

AFER1 [T

RBV2 i

RCL3 ‘ )g( |

Rost | \\\ )S( |
NOTES:

1. RFERtransitionshigh during F-bit time if recaved framing pattern bit is in eror. (Frame 12 Fbits in
193S ae ignordal if CCR.3=1). Also, in 193E, RER transitions 1/2 bit tne before therising edge of
RMSYNC to indi@te a CRC eror for the previous multifame.

2. RBV indicates ecaved bipolar violation and transitions higvhen anaacused bit emeesfrom
RSER. f B8ZS is enabled, RBV will not report the zero replacement code

3. RCL transitionshigh (during 32ndbit time) when 32 consautive bits reeived are 0; RC transitions
low when he nex 1 isreceved.
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4. RLOS transitionshigh during the F-bit time tha caused an OOF event (any two d four conseutive
Fror FPS bits & in eror) if auto-resync modeis sdected (RCR.1). Resync will also ocaur when
loss of carrier is ddected (RCL=1). When RCR.14, RLOS remans low until resync ocaurs,
regarrdless of OQF or carier loss flag. In this situaéion, resync is initiated only when RCR.O

transitions lowto-high orthe RST pin transitions hilg-low-high.

HARDWARE MODE

For prdiminary systan prototyping or appliations whid do not equire the features offered by the serial

port, thetransceiver can bereconfigured by the SPS pin. Ying SPS to ¥sdisables ite seral port, cleas
al internd regstas except CCR and TCR ad raldines pins14 through 18as modecontrol inputs.The
hardwae mode allowsdevice retrofit into exsting applications wher mode controland alarm
conditioninghardware is often degined with discrée logic.

HARDWARE COMMON CONTROL

In the hardware mock bits TCR.2, CCR.4, TR.0, CAR.1 aad CCR.2 mp to pins 14 throug 18. The
loop-bak feaure (bit CCR.0) is aabled by tying pins 17 (zeo suppession) ad 18 88ZS) to 1. (The
last statesof pins 17 and 18 are latchedas when both pins artaken hyh, preseving the curent zro
suppressiomode).Robbed bit sigaling (bit TCR.4) is enabletbr all channels. The &3 mg tie TSER
to TABCD externaly to disdle signaling if so desired. Bit CCR.3 is brced to 0 which sdeds bit 2
yellow alarm in 193Sframing. Contents of theRCR, & well as the remaning bit locaions in theCCR

and TR are ckaed n the haravare mode. TheRST input ma be ugd to force immediatereceiver
resync and hes no éfed on transmit.

HARDWARE MODE Table 6

PIN REGISTERBIT | NAME AND DESCRIPTION
NUMBER LOCATION
14 (16) TCR-D2 193S — S-bit insertion
1 =external; 0 =internal
15 (17) CCRD4 Framing Mode Sded.
1=193E; 0 =193S
16 (18) TCR-DO Transmit Ydlow Alarm *
1 = enabled; & disabled
17 19) CCRD1 Zero Suppression
1 = bit 7 stuffing
0 = ranspaent
18 (20) CCRD2 B8zS'
1 = enabled; & disabled

NOTES
1. Tying pins 17 and 18 gh emables loopback in theatdware mode.

2. Bit 2 (193S) and data link (193kellow alarms aresupported.

3. S-bityellow alarm (193S) is not internallsuppated; howeer, the usemay elect to insertexternal S
bits for alarm purposes.

4. Pin numbers for PCC paclege are listed in panthesis.
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T1 OVERVIEW

Framing Standar ds

The DS2180Ais compatible with the asting Bell System D4 flaming standad desribed in ATT PUB
43801 and the neextended superdme fomat (ESH as desdbed inATT C.B. #142.1n this document,
D4 framing is referred to as 193S and ESE&lso known ag-€) is referred to as 193E. Programmable
featues of the DS2180A allow support other faming standardswvhich are derivatives of 193E and
193S. The salient diffences letween the 193S and 193Eormats are the number of frames per
superfameanduse of the Fbit position.In 193S, 12 fames make up supeframe, in 193E, 24. A fame
consists 0f24 dannds (timeslots) of 8-bit daa precaled by an F-bit. Chaind daa is transmitted and
receved MSB first

F-Bits

The use of thd=bit position in 193S is splibetween the termindraming pattern(know as Fr-hits)
which pro-vides famealignment infemation and the sigling framing pattern (known asFs-bits) which
provides multiframe agnment informationln 193Eframing, the F-bit position is sharedybthe framing
pattern sequare FPS) which provids frane and multiframealignment infomation, a 4kHz datalink
knownas FDL (Fecility Data Link), and CRC (Gyclic Redundancy Ched) bits. TheFDL bits ae used
for control and mantenance (inseted by the use at TLINK) and the CRC bits & an indicaor of link
quality and m& be monitored ly the useto establish ermoperformarce.

Signaling

During frames 6and 12 in 193S, A anB signaling information is inserted into thieSB of all channels
transmitted. In 193E, AandB data is insedd into frames @&nd 12 and C and Dath is inserted into
frames 18 an@4. This allows a mamum of four signaling statesto be transmittedper supeframein
193S and 16 states in 193E.

Alarms

The DS2180A supportsall alarm pattern generation and dtection requied in ypical Bell System
applications. These @m modes & explained in ATT PUB43801,ATT C.B. #142and elsewhre in
this document.
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193E FRAMING FORMAT Table 7

FRAME F-BIT USE BIT USE IN EACH CHANNEL SIGNALING-BIT USE
NUMBER | FPS' | FPL? | CRC? DATA SIGNALING 2 4 16
STATE STATE STATE
1 M - BITS1-8
2 - C1 BITS1-8
3 - M - BITS1-8
4 0 - - BITS1-8
5 - M - BITS1-8
6 - c2 BITS 17 BIT 8 A A A
7 - M - BITS1-8
8 0 - - BITS1-8
9 - M - BITS1-8
10 - - C3 BITS18
11 - M - BITS18
12 1 - - BITS 17 BIT 8 A B B
13 - M - BITS18
14 - - [ BITS18
15 - M - BITS18
16 0 - - BITS18
17 - M - BITS18
18 - - c5 BITS1-7 BIT 8 A C C
19 - M - BITS18
20 1 - - BITS18
21 - M - BITS18
22 - - [ BITS18
23 - M - BITS18
24 1 - - BITS 17 BIT 8 A B D
NOTES:

1. FPS - FFaming Patten Sequence

2. FDL — 4 kHz Faility Data Link; M = messagebits.

3. CRC - Cyclic Redundancy Ched bits. TheCRC ®de will be interndly generded by the deice
when TCR.50. When TCR.541, externally suppliel CRC d#a will be sanpled at TSER during the
F-bit time of frames 2, 6, 10, 14, 18, 22.

4. Theuse may program any individud channds dea, in which case bit 8 will be usel for daa, not
signding.

5. Dependig onapplication,theuser @n support 2-state -gtate or 16state sigaling by the appropiate

decodes of TMO, TSIGFR, TSIGSH. (Transmit Sid¢ and RMSYNC, R$GFR and RIGSH.
(Receve Sde).
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193S FRAMING FORMAT Table 8

FRAME F-BIT USE BIT USE IN EACH CHANNEL SIGNALING-BIT USE
NUMBER F Fs DATA SIGNALING*

1 1 - BITS1-8

2 - 0 BITS1-8

3 0 - BITS1-8

4 - 0 BITS1-8

5 1 - BITS1-8

6 - 1 BITS 17 BIT 8 A

7 0 - BITS1-8

8 - 1 BITS1-8

9 1 - BITS1-8

10 - 1 BITS18

11 0 - BITS18

12 - [0} BITS 17 BIT 8 B

NOTES:

1. Fr(temind framing) bits povideframeaignment information.
2. Fs(signaing frame)bits povide multiframe di gnment information.
3. TheS+it in frame 12 ma be usal for yellow alam transmission ad deection in somegpplications.

4. Theuse may program any individud channds dea, in which case bit 8 will be usal for daa, not
signding.

Line Codi ng

T1 line daa is transmitted in a bipolar dternative mak inversion line format; 1's are transmitted as
aternating negttive and positive pulses and 0's ae simply the absence of pulses. This technique
minimizes DC voltage on theT1 span and dlows dock to beextraded from dda. The nework currently
hasa 1’s densiy constaintto keep cloclkextraction circuity functioning which is usualf met by forcing
bit 7 of any channd consistingof dl 0’s to 1. Theuseof Bipolar Eight Zero Substitution B8ZS) satisfies
all the 1's densit requirenent while allowirg data taffic to be transmitted without corruption.This
featue is known as ckr channel and igxplained morecompletey in ATT C.B. #144.Whenthe B8ZS
feature is enabéd, any outgoing sreamof eight conecuive 0’s & replaced with a B8ZS codeword. If the
last 1 transmitted was positive, the insertedeasd®00+0-+; if negative, the codeword insertedis 000-
+0+-. Bipolar violations occauin the fourth andeventh bitpositionswhich areignored by the DS2180A
error monitoring logic when B&S is enabéd. Any received B&S code word is replacedwith all O’s if
B8ZS is enabled. Also, therecave stdus registerwill report any occurrence of B8ZS codewords to the
host @ntroller. This dlows the use to monitor the link for upgade to dea chaand cepability and
respond to it. Thd88ZS monitoringfeature works at d times and is ind@endent of thestate of CCR.2.

TRANSMIT SIDE OVERVIEW

The transmit side of the DS2180A is made upsix major functional blocks: timingand clock
generation, daa sdector, bipolar coder, yellow alarm, F-bit daa and CRC. Thetiming and clock
generation crcuit develops all onbad and output clocks to thgstem fom inputs TEK, TFSYNC, and
TMSYNC. The yellow darm drcuitry generates mode-dgpendent yellow dams. The CRC blo&
generates cheksum results utilied in 193E framingF-bit data provids mode—depereht framing
paterns and dlows insetion of link or S-it daa externaly. All of these bloks feed into the daa
sdector where, under control of the CCR, TCR, TRs and TTRs, thecontents of the outgoing data stream
are estblished ly bit seletion and insertion. The bipalaode formats the output of thdataselectorto
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DS2180A
make it compatible with bipolar transmission techniquesiaseits zero suppressiorrodes.The bipolar
coderalso supportsthe onbaard loopback feature. hput-to-output delg of the tansmitter is 10 TCK
cycles.

RECEIVE SIDE OVERVIEW

Synchr oni zer

Theheat of the recever isthe synchronzer monitor. This circuit serveswo purpogs:1) monitoring the
incoming daa stream for loss of frame or multiframe alignment, and 2) seaching for new frame
alignmentpatten whensync lossis detected. Wen g/nc loss is deteet, the gnchronizr begins an off
line search for thenew aignment; dl output timingsignals raman at theold dignment with theexception
of RSGFR, which is fored low durirg resync. Whenone andnly onecandidateis qualified, the output
timing will move to thenew aignment a the begnning of the next multiframe Oneframe later, RLOS
will transition low, indiating valid sync and theresumption ofthenoma sync monitoing mode Several
bits in theRCR dlow tailoring of theresync algorithm by theuser These bits ae desaibed below.

Sync Time (RCR.2)

Bit RCR.2 déermines the numbe of conseutive framing patern bits to bequalified before SYNC is
declared. If RCR.24, the dgorithm will validate 24 bits; if RCR.29, 10 bitsare validated. 24-bit
testingresults in superiofalse faming protection, while 10-bit testingninimizes reframe timeathough
in either cas, the gnchronizr will only establish regic when o and ony onecandidate is found

Resync (RCR.0)

A 0-to-1 transition of RCR.0 causes thgnstronizer to seach for the framing patten sequene
immediatey, regardlessof the internalsync status.In orde to initiate anotherasync command, this bit
must be ckaed and lten setagain.

Sync Enabl e (RCR.1)

When RCR.1 is teaed, therecaver will initiate automdic resyncif any of thefollowing events occur: 1)
an OOFevent(“out-of-frame”), or 2) carrier loss (32 consmitive 0’'s apearat RPOS and RNEG). An
OOF event occurs any time tha 2 of 4 F r or FPS bits & in eror. When RCR.1 is sk the automaic
resync darcuitry is disdled; in this @se, resync can only be initiated by seting RCR.0to 1 or externally
via a low-hgh transition onRST. Notetha using RST to initiate regnc resets the eceive output timing

while RST is low; useof RCR.1 doe not dfed output timinguntil thenew dignment is located.

Sync Criteria (RCR.3)

193E

Bit RCR.3determinesvhich sync algorithm is utilized when regnc is in prgress(RLOS=1). In 193E
framing, when RCR.39, the synchronize will lock only to theFPS p#éern and will move to the new
frame and multiframe aignment after the move to the new dignment. When RCR.34, the new
dignment is furthertested by a CRC @demach. RLOS will transition low after a CRC match occurs. If
no CRC mach occurs in three attempts (threemultiframes), thedgorithm will rese and anew sarch for
the framing patern begins. I takes 9 ms br the synchronize to dhedk thefirst CRC ode after the new
aignment has been loaded. Each additiond CRC test tkes 3 ms. Rgardless of thestae of RCR.3, if
more thanone candidateexists after abou24 ms, the ynchronizer will begin eliminatingemulators by
testingthar CRC mdes onlinein orderto find thetrue framing candidate.

193S
In 193Sframing, when RCR.341, thesynchronize will cross tied the Fr patern with the Fspatern to
hdp diminate false framing candidates sut as digital milliwatts. TheFs patems ae compased to the
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DS2180A
repeeting patern ...00111000111000...(00111X0 if CCR.3-tWHD—is equd to a 1). In this mode F
and ks patems must becorredly identified by the synchronize before sync is declared. Clearing RCR.3
causeshe g/nchronizer to seach for Fr patterng101010...) without cross-cpling the Fs patern. Frame
sync will be established usingthe Fr information,while multiframe sync will be established owlif valid
Fs information is pesent. If no valid Fs patern is identified, the synchronize will move to the Fr
aignment, RLOS will go low, and afalse multiframe position mg beindicated by RMSYNC. RFER will
indicate when therecaved S-bit patern does not mach theassume interna multiframe dignment. This
mode will be used in applications wleermon-standa S-bit patterns agt. In swch applications,
multiframe aignment information can be decoded externally by usingthe S-bits present a RLINK.

AVERAGE REFRAME TIME' Table 9

FRAME RCR.2=0 RCR.2=1 UNITS
MODE MIN AVG MAX MIN AVG MAX
193S 3.0 3.75 45 6.5 7.25 8.0 ms
193E 6.0 75 9.0 13.0 14.5 16.0
NOTE:

1. AverageRdrame Timeis ddined hee as theaveragetime it takes from thestart of sync (rising edge
of RLOS) to theadud loading of the new dignment (on a multiframe edge) into the outputreceve
timing.

BACKPLANE INTERFACE USING DS2180A AND DS2176 Figure 22

TRANSMIT
XX | LINEINTERFACE |ei— TPOS ~ TSIGSEL
Ds2186 lel— TNEG TSIGFR SIGNALING
TCHCLK
TABCD TRANSMIT
T BACKPLANE PCM
RECEIVE  —*{RPOS ™o INTERFACE
XX | LINEINTERFACE [—» RNEG
DS2187 L] TFSYNC
w
E VDD :2,'
SPS RCLK RCLK voo 4 | 3
RMSYNC RMSYNC s/P ¥
RLCLK RSER RSER A Q
TLCLK RFER — SMO B 3
RLINK RLOS % )_° SIGH 8 ;_(:
—{ TLINK - 1

T PR %LMT,; SSER u
RST SYSCLK N
Sl SFSYNC s
TMSYNC SCLK 3
TEST cs 7 %f 9

vss Spo +—{ SCLKSEL

DS2180A +—{ VSS SMSYNC
L DS2176
DATA LINK HOST
SUPERVISION CONTROLLER
pa /\
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DS2180A

PROCESSOR-BASED TRANSMIT SIGNALING INSERTION Figure 23

8031/51 é DS2180A
] 19
T sPs
w

14

INTO |12 T

16

SDO
AXDHO o ‘ B SDI

11 18

XD 7 SCLK
pr.oH 7\ s
TPOS |—»
, 3 ol 8 rsigPr TNEG ™
P1.1 Si SO = 4 TCHCLK
41po ao 13 TABCD
5 CY7C401 12
s D1 eaxarFo) &
D2 az P
TMSYNC
LAF - as P%
TFSYNC

Multiframe Sync

PROCESSOR-BASED SIGNALING

Many robbed-bitsignaling applicationsutilize a microproessor to insert transmit sigling dat into the
out-going data steam. The circuit shown irFigure 23 “deouples the pracessoitiming from that of the
DS2180A ly use ¢ a small FFO memoy. The pocesso writes tothe FIFO (6 bytesare written: 3 for A
data, 3 forB datg only when sgnaling updatesare required. The gstem isinterrupt-driven from the
transmit multiframe ync input; the proessor must updatie FIFO prior to Frame 6 (625 us dter
interrupt)to prewent data couption. The appliation circuit shown supports 193S framgurdditional
hardwae is requied for 193E applications.
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DS2180A

ABSOLUTE MAXIMUM RATINGS*

Voltage on Aty Pin Relative to Ground -1.0V to +7.0V
Operaing Tenperaure 0°to 70°C
Storag Tempeature -55°C to +125°C

SolderingTemperatue 260°C for 10 seconds

* This is a stress ratingnly and functional op@tion of the @vice at these oarny otherconditionsaboe
thoseindicatedin the opeation sections of this specifiion is not implied. Eposure to absolute
maximum rating conditions br extended peiods oftime may affed reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°Cto 70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Logic 1 ViH 2.0 Vppt+.3 \Y
Input Logic 0 Vi -0.3 +0.8 \
Supply Vpp 4.5 5.0 5.5 \Y
CAPACITANCE (ta =25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Cajpcitane Cin 5 pF
Output Capacitance Cout 7 pF

DC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Vpp = 5.0V £ 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Suppl Curent Ibp 3 10 mA 1,2
Input Leakage I 1 A
Output Leakage lLo 1 PA 3
Output Current @ 2.4V lon -1 mA 4
Output Current @ .4V loL +4 mA 5

NOTES:

1. TCLK = RCLK =1.544 MHz

. Outputs open.

. Applies to SDO whe tri-staed.

. All outputs.
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4. All outputs exeptINT , which is open colletor.
5
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DS2180A

AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Vpp = 5.0V + 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
SDIto SA.K Sdup tce 50 ns
SCLK to SDIHold tcon 50 ns
SDI to SA.K Fdling Edge teo 50 ns
SCLK Low Time teL 250 ns
SCLK HighTime tcn 250 ns
SCLK Riseand Fdl Time tr tr 500 ns
Cs to SCIK Seup tec 50 ns
SCLK to cs Hold tecH 50 ns
cslnadive Time town 250 ns
ACLK to DO Valid? teov 200 ns
csto DO High Z tcoz 75 ns
SCLK Seup tocs Falling Tscc 50 ns

NOTES:

1. Measured a¥\y=2.0V; V. =.8 Vand 10 ns mamum riseand fall time.
2. Output load capatance =100 pFk

SERIAL PORT WRITE AC TIMING DIAGRAM

tcc e

tcwH

tsce

!

e tcoH

@’// (K2

N *J;**_Z%

tCL

e

CONTROL BYTE

NOTES:

o4 & e 77

DATA BYTE ’

1. Data lyte bits must be valid across lmlock peiods to prevent transients in gpéng modes.

2. Shaded rgions indicate “dn’t care” states of input data.
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DS2180A

SERIAL PORT READ AC TIMING
[ [
gl

NOTE:
1. Serial port write must precdea port rad to provide ada@ss infornation.

AC ELECTRICAL CHARACTERISTICS' — TRANSMIT
(0°C to 70°C; Vpp = 5.0V £ 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
TCLK Period tp 250 648 ns
TCLK Pulse Wdth tWL,tWH 125 324 ns
TCLK, RCLK Raseé& Fall tw, tr 20 ns
Times
TSER, TABCD, TLINK tso 50 ns
Sdup to TCIK Fdling
TSER, TABCD, TLINK Hold thto 50 ns
from TCLK Fdling
TESYNC, TMSYNC Setup to tsTs -125 125 ns
TCLK Rising
Propagation DelaTFSYNC ters 75 ns
to TMO, TIGSH., TSIGFR,

TLCLK

Propagation DelaTCLK to trcH 75 ns
TCHCLK

TFSYNC, TMSYNC Pulse trsp 100 ns
Width
NOTES:

1. Measured a¥y=2.0V; V. = .8V and 10 ns mamum liseand fal time.

2. Output load capatance =100 pFk
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DS2180A

AC ELECTRICAL CHARACTERISTICS" — RECEIVE
(0°Cto 70°C; Vpp = 5.0V + 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Propagation DelaRCLK to trrs 75 ns
RMSYNC, RFSYNC,

RS GSH., RSGFR, RLCLK,

RCHCLK

Propagation DelaRCLK to trrD 75 ns
RSER, RABCD, RLINK

Transition TimeAll Outputs trrr 20 ns
RCLK Peiod tp 250 648 ns
RCLK PulseWidth twe, twh 125 324 ns
RCLK Riseand Fall Times tr tr 20 ns
RPOS, RNEG Setup to RBL tsro 50 ns
Falling

RPCS, RNEG Hold to RCLK thrD 50 ns
Falling

Propagation DelaRCLK to tPra 75 ns
RYEL, RCL, RFER, RLOS,

RBV

Minimum RSTPulse Wdth trst 1 Hs
on System Power Upio

Restat
NOTES:

1. Measured a¥ 5 = 2.0V; V,. = .8V and 10 ns mamum riseand fal times.

2. Output load capatance =100 pFk
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DS2180A

TRANSMIT AC TIMING DIAGRAM

tp tF tr
twH twi . ]
TCLK B —_— JZF‘

1 !
STD HTD

TSER, TABCD, )<
TLINK

tsTs —» trsp

TFSYNC, TMSYNC

tpTs
TMO, TLCLK,
TSIGSEL, TSIGFR
—l tpTcH
TCHCLK, TPOS,

TNEG

RECEIVE AC TIMING DIAGRAM

. RCLK JM—

- le- tPRD -
4L
RSER, RABCD, >< ><
RLINK e :

RMSYNC,RFSYNC, ] % !PRs
RSIGSEL, RSIGFR, >~
RLCLK, RCHCLK

- le— tpRA

RYEL, RCL, RBV, v
RFER, RLOS N
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DS2180A

DS2180A SERIAL T1 TRANSCEIVER (600 MIL DIP)

o e s T s O e e s I I

B D
L_Il_ll__li_lL_JI_lL_H_ll_lLH_.lL_ll‘_
| A .l
| l
7 0T
¥y
f ; F J —=
A e ——
INCHES
DIM MIN MAX

A 2.050 2.075

B 0.530 0.550

C 0.140 0.160

D 0.600 0.625

E 0.015 0.040

F 0.120 0.145

G 0.090 0.110

H 0.625 0.675

J 0.008 0.012

K 0.015 0.022
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DS2180A

DS2180AQ SERIAL T1 TRANSCEIVER (PLCC)

[ E

m
—
—
|
|

oooomno

B y
g B
i :
N OH— i
1 E—L'J#SMAX DD D D2
o]
NOTE 1 /E %
14 h
Togoooooooo 2 —t — ‘—'H‘_B1
o T <]
150
MAX
/ —» <—\e1 ( \ l
T ]
Ezfj
A2— A1
INCHES
DIM MIN MAX
A 0.165 0.180
Al 0.090 0.120
A2 0.020 -
B 0.026 0.033
Bl 0.013 0.021
C 0.009 0.012
CH1 0.042 0.048
D 0.685 0.695
D1 0.650 0.656
D2 0.590 0.630
E 0.685 0.695
El 0.650 0.656
E2 0.590 0.630
el 0.050BSC
N 44 | :
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