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FEATURES

4 complete E1 (CEPT) PCM-30/ISDN-PRI
transcalvers

Long and short haul line interfaces

32-bit or 128-bit crysta-less jitter attenuator
Framesto FAS, CAS, CCS, and CRC4 formats
4/8/16MHz clock synthesizer

Flexible system clock with automatic source
switching on loss of clock source

Two—frame eadtic sore dip buffer on the receive
gde

Interleaving PCM bus operation up to 16.384MHz
Configurable paralld and serid port operation
Detects and generates remote and AIS darms
Fully independent transmit and receive functiondity
Four separate loopback functions

PRBS generdtion/detection/error counting

3.3V low power CMOS

DESCRIPTION
The DS21Q50 E1 Quad Transceiver contains al of the necessary functions for connection to 4 E1 lines. The
onboard clock/data recovery circuitry covertsthe AMI/HDB3 E1 waveformsto an NRZ serid stream. The
DS21Q50 automaticaly adjusts to E1 22AWG (0.6 mm) twisted—pair cables from O to over 2km in length. The
device can generate the necessary G.703 waveshapes for both 75 ohm coax and 120 ohm twisted pair cables.
The onboard jitter attenuators (selectable to either 32 bits or 128 bits) can be placed in either the transmit or
receive data paths. The framerslocate the frame and multiframe boundaries and monitor the data streams for
adarms. The device contains a set of internd registers, which the user can access and control the operation of the
unit viathe parale control port or serid port. The device fully meetsdl of the latest E1 specifications including
ITU-T G.703, G.704, G.706, G.823, G.732, and 1.431, ETS 300 011, 300 233, and 300 166, as well as
CTR12 and CTRA4.
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ORDERING INFORMATION
DS21Q50L:

100-pin 14mm LQFP (0°C to 70°C)
DS21Q50LN:

100-pin 14mm LQFP (-40°C to 85°C)

= Large countersfor bipolar and code
violations, CRC4 code word errors, FAS
word errors, and E hits

= 8 additiond user configurable output pins.

= 100-pin LQFP package (14mm)
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3. INTRODUCTION

The DS21Q50 is optimized for high-density termination of E1 lines. Two significant festures are included for this
type of application, Interleave Bus Option and a System Clock Synthesizer feature. The Interleave Bus Option
alows up to 8 E1 data streams to be multiplexed onto a single high-speed PCM bus without additional externa
logic. The System Clock Synthesizer feature alows any of the E1 linesto be sdected as the master source of
clock for the system and for al the tranamitters. Thisis aso accomplished without the need of externd logic.
Each of the 4 transceivers has a clock and data jitter attenuator that can be assigned to either the tranamit or
receive path. In addition thereisasingle, undedicated clock jitter attenuator that can be hardware configured as
the user needs. Each transceiver also contains a PRBS pattern generator and detector. Figure 21-1 shows a
amplified typica gpplication which terminates 8 E1 lines (transmit and recelve pairs) and combines the datainto a
sngle 16.384MHz PCM bus. The 16.384MHz system clock is derived and phased locked to one of the 8 E1
lines. On the receive sde of each port, an dastic Sore provides logical management of any dip conditions dueto
the asynchronous rdationship of the 8 E1 lines. In this application al 8 tranamitters are timed to the selected E1
line.

4. FUNCTIONAL DESCRIPTION

The andog AMI/HDB3 waveform off of the E1 lineis transformer coupled into the RRING and RTIP pins of the
DS210Q50. The device recovers clock and data from the analog signd and passesiit through the jitter attenuation
mux to the receive framer where the digitd serid stream is andyzed to locate the framing/multi-frame pattern. The
DS21Q50 contains an active filter that reconstructs the andlog received signd for the nonlinear losses that occur
in tranamission. The device has a usable recaive sengtivity of 0 dB to —43 dB which alows the device to operate
on cables over 2km in length. The receive framer locates FAS frame and CRC and CAS multiframe boundaries
aswell as detects incoming darmsincluding, carrier loss, loss of synchronization, AlS and Remote Alarm. If
needed, the receive eagtic store can be enabled in order to absorb the phase and frequency differences between
the recovered E1 data stream and an asynchronous backplane clock which is provided at the SY SCLK inpuit.
The clock applied at the SY SCLK input can be either a 2.048/4.096/8.192 or 16.384MHz clock. The tranamit
framer isindependent from the receive in both the clock requirements and characteristics. The transmit formatter
will provide the necessary frame/multiframe data overhead for E1 transmission.

Reader’ s Note: This data sheet assumes a particular nomenclature of the E1 operating environment. In each
125 usframe, there are 32 eight—hit timedots numbered 0 to 31. Timedot O is transmitted first and received fird.
These 32 timedots are a0 referred to as channels with anumbering scheme of 1 to 32. Timedot O isidentica to
channd 1, timedot 1 isidentica to Channd 2, and so on. Each timedot (or channd) is made up of eight bits
which are numbered 1 to 8. Bit number 1 isthe MSB and is transmitted first. Bit number 8 isthe LSB and is
tranamitted last. The term “locked” is used to refer to two clock signals that are phase or frequency locked or
derived from acommon clock (i.e., a8.192MHz clock may be locked to a 2.048MHz clock if they share the
same 8KHz component). Throughout this data sheet, the following abbreviations will be used:
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FAS Frame Alignment Signal

CAS Channdl Associated Signding

MF Multiframe

S Internationa bits

CRC4 Cyclica Redundancy Check

CCs Common Channd Signaing

Sa Additiond bits

E-bit CRCA Error Bits

LOC Loss of Clock

TCLK This generdly refersto the transmit rate clock and may reference an actua
input signd to the device (TCLK) or aninternally derived signal used for
transmisson.

RCLK This generaly refers to the recovered network clock and may be areference

to an actual output signa from the device or an internal signdl.

4.1 DOCUMENT REVISION HISTORY
Date Notes

1-05-00 |Initid release for externa use.
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Figure 4-1 DS21Q50 QUAD TRANSCEIVER
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5. PIN DESCRIPTION
Table 5-1 PINTABLE (By Function)

LQFP S GNAL NAME, S GNAL NAME, TYPE FUNCTION
PIN PARALLEL PORT SERIAL PORT
ENABLED ENABLED [Serial Port Mode In Brackets]
71 4/8/16MCK @] 4.096, 8.192 or 16.384 MHz Clock
45 AO ICES I Address BusBit 0/ Serial Port
[Input Clock Edge Select]
46 Al OCES I Address Bus Bit 1/ Seria Port
[Output Clock Edge Select]
47 A2 I Address Bus Bit 2
48 A3 I Address Bus Bit 3
49 A4 I Address BusBit 4
70 AJACKI I Alternate Jitter Attenuator Clock Input
69 AJACKO O Alternate Jitter Attenuator Clock Output
50 ALE(AS)/A5 I Address Latch Enable /Address Bus Bit 5
9% BTSO Bus Type Select 0
97 BTS1 Bus Type Select 1
9% Cs* I Chip Select
19 DO/ADO /0 Data Bus Bit0/ Address/Data Bus Bit 0
20 D1/AD1 1/0 Data Bus Bitl/ Address/Data Bus Bit 1
21 D2/AD2 1/0 DataBus Bit 2/Address/Data Bus Bit2
22 D3/AD3 1/0 Data Bus Bit 3/Address/Data Bus Bit 3
23 D4/AD4 1/O Data Bus Bit4/Address/Data Bus Bit 4
24 D5/AD5 1/0 Data Bus Bit 5/Address/Data Bus Bit 5
25 D6/AD6 /0 Data Bus Bit 6/Address/Data Bus Bit 6
44 D7/AD7 SDO /0 Data Bus Bit 7/Address/Data Bus Bit 7
[Serial Data Output]
84 DvDD1 - Digital Positive Supply
59 DVDD2 - Digital Positive Supply
A DVDD3 - Digital Positive Supply
9 DVDD4 — Digital Positive Supply
83 DVSSL — Digital Signa Ground
58 DVS2 — Digita Signa Ground
33 DVSS3 - Digital Signa Ground
8 DVSHA - Digital Signa Ground
- EQVSSL - Equalizer Analog Signal Ground
- EQVS? - Equalizer Analog Signal Ground
- EQVSS3 - Equalizer Analog Signal Ground
— EQVSHA — Equalizer Analog Signal Ground
A INT* O Interrupt
73 MCLK I Master Clock Input
61 OUTAL 6] User Selectable Output A
36 OUTA2 0 User Selectable Output A
11 OUTA3 0 User Selectable Output A
86 OUTA4 0 User Selectable Output A
60 OuUTB1 0 User Selectable Output B
35 OuUTB2 O User Selectable Output B
10 OUTB3 O User Selectable Output B
85 OouUTB4 ©] User Selectable Output B
95 PBTS I Parallel Bus Type Select
75 RD*(DS*) LK I Read | nput(Data Strobe)
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[Serial Port Clock]
72 REFCLK 1/0 Reference Clock
67 RRING1 | Receive Analog Ring I nput
12 RRING2 I Receive Analog Ring Input
17 RRING3 I Receive Analog Ring Input
92 RRING4 I Receive Analog Ring Input
63 RSER1 ©] Receive Serid Data
33 RSER2 ©] Receive Serial Data
13 RSER3 O Receive Serial Data
33 RSER4 0o Receive Seria Data
64 RSYNC1 1/0 Receive Sync
39 RSYNC2 1/0 Receive Sync
14 RSYNC3 1/0 Receive Sync
89 RSYNC4 1/0 Receive Sync
66 RTIPL I Receive Analog Tip Input
41 RTIP2 | Receive Analog Tip Input
16 RTIP3 | Receive Analog Tip Input
91 RTIP4 I Receive Analog Tip Input
93 RvVDD1 - Receive Analog Positive Supply
63 RvVDD2 - Receive Analog Positive Supply
43 RvVDD3 - Receive Analog Positive Supply
18 RvDD4 - Receive Analog Positive Supply
20 RVSS1 - Receive Analog Signal Ground
65 RVSS2 — Receive Analog Signal Ground
40 RVSS3 — Receive Analog Signal Ground
15 RVS+A — Receive Analog Signal Ground
62 SYSCLK1 I Transmit/Receive System Clock
37 SYSCLK?2 I Transmit/Receive System Clock
12 SYSCLK3 I Transmit/Receive System Clock
87 SYSCLK4 I Transmit/Receive System Clock
80 TCLK1 | Transmit Clock
55 TCLK2 I Transmit Clock
30 TCLK3 | Transmit Clock
5 TCLK4 I Transmit Clock
79 TRING1 6] Transmit Analog Ring Output
54 TRING2 0 Transmit Analog Ring Output
29 TRING3 0 Transmit Analog Ring Output
4 TRING4 0 Transmit Analog Ring Output
) TS0 | Transceiver Select 0
100 TS1 I Transceiver Select 1
81 TSER1 I Transmit Serial Data
56 TSER2 I Transmit Serial Data
31 TSER3 I Transmit Serial Data
6 TSER4 I Transmit Serial Data
82 TSYNC1 1/0 Transmit Sync
57 TSYNC2 1/10 Transmit Sync
32 TSYNC3 1/0 Transmit Sync
7 TSYNC4 1/0 Transmit Sync
76 TTIP1 O Transmit Analog Tip Output
51 TTIP2 ©] Transmit Analog Tip Output
26 TTIP3 6] Transmit Analog Tip Output
1 TTIP4 0 Transmit Analog Tip Output
78 TVDD1 - Transmit Analog Positive Supply
53 TVDD2 - Transmit Analog Positive Supply

Page 10 of 99
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28 TVDD3 Transmit Analog Positive Supply

3 TVDD4 Transmit Analog Positive Supply
77 TVSSL Transmit Analog Signal Ground
52 TVS? Transmit Analog Signal Ground
27 TVSS3 Transmit Analog Signal Ground
2 TVSHA Transmit Analog Signal Ground
74 WR* (R/W*) SDI Write Input(Read/Write)

[Serial Data Input]

Note: EQVSSlines are tied to RVSSIinesin the 100-pin LQFP package.
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Table 5-2 PIN TABLE (By LQFP Pin Number)

LQFP SIGNAL NAME, S GNAL NAME, TYPE FUNCTION
PIN PARALLEL PORT SERIAL PORT
ENABLED ENABLED [Serial Port Modeln Brackets)
1 TTIP4 O Transmit Analog Tip Output
2 TVSHA — Transmit Analog Signal Ground
3 TVDD4 — Transmit Analog Positive Supply
4 TRING4 O Transmit Analog Ring Output
5 TCLK4 [ Transmit Clock
6 TSER4 [ Transmit Serial Data
7 TSYNC4 1/0 Transmit Sync
8 DVSHA — Digita Signal Ground
9 DVDD4 — Digital Positive Supply
10 OUTB3 ®) User Selectable Output B
11 OUTA3 O User Selectable Output A
12 SYSCLK3 I Transmit/Receive System Clock
13 RSER3 O Recelve Seria Data
14 RSYNC3 1/0 Receive Sync
15 RVSHA — Receive Analog Signal Ground
16 RTIP3 I Receive Analog Tip Input
17 RRING3 I Receive Analog Ring Input
18 RvVDD4 — Receive Analog Positive Supply
19 DO/ADO /10 Data Bus Bit0/ Address/Data Bus Bit 0
20 D1V/AD1 /10 DataBusBitl/ Address/Data Bus Bit 1
21 D2/AD2 /10 Data Bus Bit 2/Address/Data Bus Bit2
2 D3/AD3 7[e) Data Bus Bit 3/Address/Data Bus Bit 3
23 D4/AD4 /0 Data Bus Bit4/Address/Data Bus Bit 4
24 D5/AD5 /O Data Bus Bit 5/Address/Data Bus Bit 5
25 D6/AD6 7[e) Data Bus Bit 6/Address/Data Bus Bit 6
26 TTIP3 O Transmit Analog Tip Output
27 TVSS3 — Transmit Analog Signal Ground
28 TVDD3 — Transmit Analog Positive Supply
29 TRING3 O Transmit Analog Ring Output
30 TCLK3 [ Transmit Clock
31 TSER3 I Transmit Serial Data
32 TSYNC3 1/O Transmit Sync
33 DVSS3 — Digital Signal Ground
A DVDD3 — Digital Positive Supply
35 ouTB2 O User Selectable Output B
36 OUTA2 O User Selectable Output A
37 SYSCLK?2 I Transmit/Receive System Clock
3 RSER2 (®) Recelve Seria Data
39 RSYNC2 1/0 Receive Sync
40 RVS3 — Receive Analog Signal Ground
41 RTIP2 I Receive Analog Tip Input
42 RRING2 I Receive Analog Ring Input
43 RvDD3 — Receive Analog Positive Supply
14 D7/AD7 SDO /0 Data Bus Bit 7/Address/Data Bus Bit 7
[Serial Data Output]
45 A0 ICES I Address BusBit 0/ Serial Port
[Input Clock Edge Select]
46 Al OCES I Address BusBit 1/ Serial Port
[Output Clock Edge Select]
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47 A2 [ Address Bus Bit 2

48 A3 [ Address Bus Bit 3

49 A4 [ Address Bus Bit 4

50 ALE(AS)/A5 I Address Latch Enable /Address Bus Bit 5

51 TTIP2 O Transmit Analog Tip Output

52 TVS2 — Transmit Analog Signal Ground

53 TVDD2 — Transmit Analog Positive Supply

4 TRING2 O Transmit Analog Ring Output

55 TCLK2 I Transmit Clock

56 TSER2 I Transmit Serial Data

57 TSYNC2 1/0O Transmit Sync

58 DVS2 — Digita Signal Ground

59 DvDD2 — Digital Positive Supply

60 ouUTB1 O User Selectable Output B

61 OUTAL O User Selectable Output A

62 SYSCLK1 I Transmit/Receive System Clock

63 RSER1 ®) Receive Serial Data

64 RSYNC1 7[e) Receive Sync

65 RVS2 — Receive Analog Signal Ground

66 RTIP1 I Receive Analog Tip Input

67 RRING1 I Receive Analog Ring Input

68 RvDD2 — Receive Analog Positive Supply

69 AJACKO O Alternate Jitter Attenuator Clock Output

70 AJACKI I Alternate Jitter Attenuator Clock Input

71 4/8/16MCK (®) 4.096, 8.192 or 16.384 MHz Clock

72 REFCLK 7[e) Reference Clock

73 MCLK I Master Clock Input

74 WR* (R/W*) SDI I Write Input(Read/Write)
[Serial Data Input]

75 RD*(DS*) CLK I Read Input(Data Strobe)
[Serial Port Clock]

76 TTIP1 O Transmit Analog Tip Output

77 TVSSL — Transmit Analog Signal Ground

78 TVDD1 — Transmit Analog Positive Supply

79 TRING1 O Transmit Analog Ring Output

80 TCLK1 [ Transmit Clock

81 TSER1 [ Transmit Serial Data

82 TSYNC1 /0O Transmit Sync

83 DVSS1 — Digital Signal Ground

84 DvDD1 — Digital Positive Supply

85 ouTB4 O User Selectable Output B

86 OUTA4 O User Selectable Output A

87 SYSCLK4 I Transmit/Receive System Clock

83 RSER4 ®) Receive Seria Data

89 RSYNC4 /10 Receive Sync

0 RVSS1 — Receive Analog Signal Ground

91 RTIP4 I Receive Analog Tip Input

92 RRING4 I Receive Analog Ring Input

93 RvDD1 — Receive Analog Positive Supply

A INT* ®) Interrupt

95 PBTS I Parallel Bus Type Select

96 BTSO Bus Type Select 0

97 BTS1 Bus Type Select 1

93 CS I Chip Select
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N TS0 Transceiver Select 0
100 TS1 Transceiver Select 1
— EQVSSL Equalizer Analog Signal Ground
— EQVS? Equalizer Analog Signal Ground
— EQVSS3 Equdizer Analog Signal Ground
— EQVSHA Equalizer Analog Signal Ground

Note: EQVSSlines are tied to RVSSIinesin the 100-pin LQFP package.
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PIN FUNCTION DESCRIPTION
5.1.1 SYSTEM (BACKPLANE) INTERFACE PINS

Signd Name: TCLK

Sgnd Destription: Tranamit Clock

Sgnd Type Input

A 2.048 MHz primary clock. Used to clock data through the transmit formatter.
Sgnd Name: TSER

Sgnd Description: Transmit Serial Data

Sgnd Type Input

Transmit NRZ serid data. Sampled on the faling edge of TCLK when IBO disabled. Sampled on the faling
edge of SY SCLK when the IBO function is enabled.

Sgnd Name: TSYNC
Sgnd Description: Transmit Sync
Sgnd Type Input / Output

Asan input, pulse at this pin will establish either frame or multiframe boundaries for the transmitter. As an output,
can be programmed to output either aframe or multiframe pulse.

Sgnd Name: RSER
Sgnd Description: Receive Serial Data
Sgnd Type Output

Received NRZ serid data. Updated on rising edges of RCLK when the receive dastic store is disabled. Updated
on the rising edges of SY SCLK when the receive elastic storeis enabled.

Sgnd Name: RSYNC
Sgnd Description: Receive Sync
Sgnd Type I nput/Output

An extracted pulse, one RCLK wide, is output at this pin which identifies either frame or CAS/CRC4 multiframe
boundaries. If the recalve dagtic ore is enabled, then this pin can be enabled to be an input at which aframe
boundary pulse synchronous with SY SCLK is gpplied.

Signd Name: SYSCLK
Sgnd Destription: System Clock
Sgnd Type Input

2.048MHz clock that is used to clock data out of the receive dagtic store. When the Interleave Bus Option is
enable this can be a4.096MHz, 8.192MHz or 16.384MHz clock
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Signd Name: OUTA
Signd Description: User Selectable Output A
Sgnd Type Output

A multifunction pin that can be programmed by the host to output various darms, clocks or data, or used to
control externd circuitry.

Signd Name: ouTB
Signd Description: User Selectable Output B
Sgnd Type Output

A multifunction pin that can be programmed by the host to output various darms, clocks or data, or used to
control externd circuitry.

5.1.2 ALTERNATE JITTER ATTENUATOR

Sgnd Name: AJACKI

Signd Description: Alternate Jitter Attenuator Clock Input
Sgnd Type I nput

Clock input to aternate jitter attenuator

Signd Name: AJACKO

Sgnd Description: Alternate Jitter Attenuator Clock Output
Sgnd Type Output

Clock output of aternate jitter attenuator

5.1.3 CLOCK SYNTHESIZER

Sgnd Name: 4/8/16M CK
Signd Description 4.096MHz/ 8.192MHz/ 16.384MHz Clock Output
Sgnd Type Output

A 4.096MHz, 8.192MHz, or 16.384MHz clock output that is referenced to one of the 4 recovered line clocks
(RCLKY) or to an external 2.048MHz reference.

Sgnd Name: REFCLK
Sgna Description: Reference Clock
Sgnd Type I nput/Output

Can be configured as an output to source a 2.048MHz reference clock or as an input to supply a2.048MHz
reference clock from an externa source to the clock synthesizer.
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5.1.4 PARALLEL PORT CONTROL PINS

Sgnd Name: INT*
Signd Description: Interrupt
Sgnd Type Output

Flags hogt controller during conditions and change of conditions defined in the Status Regigters 1 and 2 and the
HDLC Status Regigter. Active low, open drain output

Sgnd Name: BTSO
Sgnd Description: Bus Type Select Bit 0
Sgnd Type I nput

Used in conjunction with BTSL1 to select between MUX, NON-MUX, serid bus operation and output High Z
mode.

Sgnd Name: BTS1
Signd Description: Bus Type Select Bit O
Sgnd Type I nput

Used in conjunction with BTSO to select between MUX, NON-MUX, serid bus operation and output High Z
mode.

Sgnd Name: TS0

Signda Description: Transcelver Select Bit 0

Sgnd Type I nput

Used in conjunction with FS1 to select one of four Transceivers

Signad Name: TS1

Sgnd Description: Transcelver Select Bit 0

Sgnd Type Input

Used in conjunction with FSO to select one of four Transceivers

Sgnd Name: PBTS

Sgnd Description: Parallel Bus Type Select

Sgnd Type I nput

Used to select between Motorola and Intel parald bus types.

Signd Name: ADOTO AD7/SDO

Sgna Description: Data Busor AddressData Bus DO to D6]
Data Busor Address/Data bugD7] / Serial Port Output

Sgnd Type I nput/Output

In nor—-multiplexed bus operation (MUX = 0), serves as the data bus. In multiplexed bus operation (MUX = 1),
serves as a 8-hit multiplexed address/ data bus.
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Signd Name: AOTO A4
Signd Description: AddressBus
Sgnd Type I nput

In nor—multiplexed bus operation (MUX = 0), serves as the address bus. In multiplexed bus operation (MUX =
1), these pins are not used and should be tied low.

Sgnd Name: RD*(DS*)/SCLK

Signd Description: Read Input - Data Strobe/ Serial Port Clock
Sgnd Type I nput

RD* and DS* are active low signds. DS active HIGH when MUX = 0. See bustiming diagrams.
Signd Name: Cs*

Sgnd Description: Chip Sdlect

Sgnd Type Input

Must be low to read or write to the device. CS* isan active low signdl.
Sgnd Name: ALE(AS)/A5

Signd Description: Address Latch Enable(Address Strobe) or A6
Sgnd Type I nput

In nor—=multiplexed bus operation (MUX = 0), serves as the upper address bit. In multiplexed bus operation
(MUX = 1), servesto de-multiplex the bus on a positive—going edge.

Sgnd Name: WR*(R/W*)/SDI
Signd Description: Write Input(Read/Write) / Serial Port Data I nput
Sgnd Type I nput

WR* isan active low sgnd.

5.1.5 SERIAL PORT CONTROL PINS

Signd Name: SDO

Sgnd Description: Serial Port Output

Sgnd Type Output

Data at this output can be updated on the rising or faling edge of SCLK
Sgnd Name: SDI

Signd Description: Serial Port Data Input

Sgnd Type I nput

Data a thisinput can be sampled on therising or faling edge of SCLK
Signd Name: ICES

Sgnd Description: Input Clock Edge Select

Sgnd Type: Input

Used to select which SCLK clock edge will sample data at SDI

Sgnd Name: OCES

Signda Description: Output Clock Edge Select

Sgnd Type I nput

Page 18 of 99



DS21Q50

Used to sdlect which SCLK clock edge will update dataat SDO

Signd Name: SCLK
Signd Description Serial Port Clock
Sgnd Type I nput

Used to clock datainto and out of the serid port

5.1.6 LINE INTERFACE PINS

Sgnd Name: MCLK
Signd Description: Master Clock Input
Sgnd Type I nput

A 2.048 MHz (? 80 ppm) clock sourcewith TTL levelsis applied at this pin. Thisclock is used interndly for

both clock/data recovery and for jitter attenuation.

Andog inputs for clock recovery circuitry. These pins connect viaa 1.1 transformer to the E1 line. See Section

Sgnd Name: RTIP & RRING
Signd Description: Recelve Tip and Ring
Sgnd Type I nput

19 for detalls.

Sgnd Name: TTIP & TRING
Signda Description: Trangmit Tip and Ring
Sgnd Type Output

Anaog line driver outputs. These pins connect viaa 1:2 sep-up transformer to the E1 line. See Section 19 for

details.
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5.1.7 SUPPLY PINS

Sgnd Name: DVDD

Signd Description: Digital Positive Supply

Sgnd Type: Supply

3.3 volts +/-5% Should be tied to the RvDD and TVDD pins.
Signd Name: RVDD

Sgna Description: Receive Analog Positive Supply
Sgnd Type Supply

3.3 volts +/-5% Should be tied to the DVDD and TVDD pins.
Sgnd Name: TVDD

Sgnd Description: Transmit Analog Positive Supply
Sgnd Type Supply

3.3 valts +/-5% Should be tied to the RvDD and DVDD pins.
Signd Name: DVSS

Sgnd Description: Digital Signal Ground

Sgnd Type Supply

0.0 valts. Should betied to the RVSS and TVSS pins.

Sgnd Name: RVSS

Signda Description: Recelve Analog Signal Ground
Sgnd Type Supply

0.0 volts. Should betiedto DVSSand TVSS.

Signd Name: EQVSS

Sgna Description: Receaver Equalizer Analog Signal Ground
Sgnd Type Supply

0.0 valts. Should betied to DVSS and TV SS. Not accessble in the 100-pin LQFP package.
Sgnd Name: TVSS

Sgnd Description: Transmit Analog Signal Ground
Sgnd Type Supply

0.0 volts. Should betied to DVSS and RV SS.
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6. HOST INTERFACE PORT

The DS21Q50 is controlled via either a non—-multiplexed bus, a multiplexed bus or serid interface bus by an
externa microcontroller or microprocessor. The device can operate with either Intel or Motorola bus timing
configurations. See Table 6-1 for adescription of the bus configurations. All Motorolabus sgnasare lisged in
parenthesis (). Seethetiming diagramsin the A.C. Electrica Characterigticsin Section 22 for more details.

Table 6-1 BUS MODE SELECT

PBTS | BTS1 | BTSO Parallel Port Mode
0 0 0 Intel Multiplexed
0 0 1 Intel Non-Multiplexed
1 0 0 Motorola Multiplexed
1 0 1 Motorola Non-Multiplexed
X 1 0 Serid
X 1 1 TEST (Outputs High Z)

6.1 PARALLEL PORT OPERATION

When using the pardld interface on the DS21Q50 (BTSL = 0) the user has the option for either multiplexed bus
operation (BTS1 = 0, BTSO = 0) or non-multiplexed bus operation (BTS1 =0, BTSO = 1). The DS21Q50 can
operate with ether Inte or Motorola bus timing configurations. If the PBTS pin is tied low, Intel timing will be
sdected; if tied high, Motorola timing will be selected. All Motorola bus sgnds are listed in parenthesis (). See
the timing diagramsin section 24 for more details.

6.2 SERIAL PORT OPERATION

Setting BTS1 pin = 1 and the BTS0 pin = 0 enables the seria businterface on the DS21Q50. Port read/write
timing is unrelated to the system transmit and receive timing, alowing asynchronous reads or writes by the hogt.
See Section 24 for the AC timing of the serid port. All serid port accessesare LSB first. See Figure 6-1,
Figure 6-2, Figure 6-3, and Figure 6-4 for more details.

Reading or writing to the internd registers requires writing one address’command byte prior to transferring
register data. The firgt bit written (LSB) of the address’command byte specifies whether the accessisaread (1)
or awrite (0). The next 5 bits identify the register address. The next bit is reserved and must be st to O for
proper operation. The last bit (MSB) of the address’command byte enables the burst mode when setto 1. The
burst mode causes dl registers to be consecutively written or read.

All data transfers are initiated by driving the CS* input low. When Input Clock-Edge Sdlect (ICES) islow, input
daa is latched on the risng edge of SCLK and when ICES is high, input data is latched on the faling edge of
SCLK. When Output Clock-Edge Sdect (OCES) islow, datais output on the faling edge of SCLK and when
OCES is high, data is output on the rigng edge of SCLK. Data is held until the next faling or risng edge. All
data transfers are terminated if the CS* input trangitions high. Port control logic is disabled and SDO is tri- stated
when CS* ishigh.

Figure 6-1 SERIAL PORT OPERATION MODE 1
ICES =1 (sample SDI on the falling edge of SCLK)
OCES =1 (update SDO on rising edge of SCLK)
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SCLK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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oo G o X o X o X o Yo Yo Yo

(Isb) (msb)

Figure 6-2 SERIAL PORT OPERATION MODE 2
ICES =1 (sample SDI on the falling edge of SCLK)
OCES = 0 (update SDO on falling edge of SCLK)

SCLK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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CS*
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CEOXOXOXOXOXORO,
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o 00000000
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Figure 6-3 SERIAL PORT OPERATION MODE 3
ICES = 0 (sample SDI on the rising edge of SCLK)
OCES =0 (update SDO on falling edge of SCLK)

SCLK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

AWAVAVAVAVAVAVAVAYAYAYAYAYAYAYAYAVA

Cs*

CEOXOXOXOXOXOXO!

(Isb) (msb)

o Coo X o Yoo Yoo Won Yoo Yoo Yo Y—

(Isb) (msh)

Figure 6-4 SERIAL PORT OPERATION MODE 4
ICES = 0 (sample SDI on the rising edge of SCLK)
OCES =1 (update SDO on rising edge of SCLK)

SCLK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

AWAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVE

CS*

I\ [
GEOXOXOROXOXOXO)

(Isb) (msb)
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(Isb) (msb)
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6.3 REGISTER MAP

Table 6-2 REGISTER MAP SORTED BY ADDRESS

ADDRESS R/W REGISTER NAME REGISTER

ABBREVIATION

00 R BPV or Code Violation Count 1 VCR1

01 R BPV or Code Violation Count 2 VCR2

02 R CRCA4 Error Count 1 CRCCR1

03 R CRCA4 Error Count 2 CRCCR2

04 R E-Bit Count 1/ PRBS Error Count 1 EBCR1

05 R E-Bit Count 2 / PRBS Error Count 2 EBCR2

06 R FASError Count 1 FASCR1

07 R FAS Error Count 2 FASCR2

08 R/W Receive Information RIR

09 R Synchronizer Status SSR

0A R/W Status 1 SR1

0B R/W Status 2 SR2

0C - Unused -

0D - Unused -

OE - Unused -

OF R DevicelD SEE NOTE 2 IDR

10 R/W Receive Control RCR

11 R/W Transmit Control 1 TCR

12 R/W Common Control 1 CCR1

13 R/W Common Control 2 CCR2

14 R/W Common Control 3 CCR3

15 R/W Common Control 4 CCR4

16 R/W Common Control 5 CCR5

17 RIW Line Interface Control Register LICR

18 R/W Interrupt Mask 1 IMR1

19 RIW Interrupt Mask 2 IMR2

1A RIW Output A Control OUTAC

1B RIW Output B Control OUTBC

1C RIW Interleave Bus Operation Register IBOR

1D RIW System Clock Interface Control Register SEE NOTE 2 SCICR

1E R/W Test 2 SEE NOTE 1 TEST2 (set to 00h)

1F R/W Test 3 SEE NOTE 1 TEST 3 (set to 00h)

20 R/W Transmit Align Frame TAF

21 RIW Transmit Non-Align Frame TNAF

22 R Transmit DSO Monitor TDSOM

23 R/W Transmit Idle Definition TIDR

24 R/W Transmit Idle 1 TIRL

25 RIW Transmit Idle 2 TIR2

26 R/W Transmit Idle 3 TIR3

27 R/W Transmit Idle 4 TIR4

28 R Receive Align Frame RAF

29 R Receive Non-Align Frame RNAF

2A R Receive DSO Monitor RDSOM

2B RIW Per-Channel Loopback Control 1 PCLB1

2C RIW Per-Channel Loopback Control 2 PCLB2

2D RIW Per-Channel L oopback Control 3 PCLB3

2E RIW Per-Channel L oopback Control 4 PCLB4

2F R/W Test 1 SEE NOTE 1 TEST1 (set to 00h)
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NOTES:
1. Test Regigters are used only by the factory; these registers must be cleared (set to dl zeros) on power— up
initidizetion to insure proper operation.
2 The Device ID register and the System Clock Interface Control register exist in Transceiver #1 only.
(TSO, TS1=0)

7. CONTROL, ID, AND TEST REGISTERS

The operation of the DS21Q50 is configured via a set of seven control registers. Typicaly, the control registers
are only accessed when the system is first powered up. Once the device has been initialized, the control registers
will only need to be accessed when there is a change in the system configuration. There is one Receive Control
Regiger (RCR), one Transmit Control Registers (TCR), and five Common Control Registers (CCR1 to CCR5).
Each of these registers are described in this section.

There is a device Identification Register (IDR) at address OFh. The MSB of this read-only register isfixed to a
one indicating that an E1 Quad Transceiver is present. The next 3 MSBs are reserved for future use. The lower
4 bits of the device ID regiger are used to identify the revison of the device. This reggter exigsin Transceiver
#1 only. (TSO, TS1=0)

The Tedt registers at addresses 1E, 1F, and 2F hex are used by the factory in testing the DS21Q50. On power-
up, the Test registers should be set to 00h in order for the DS21Q50 to operate properly.

Regigter Name: IDR

Register Description:  DEVICE IDENTIFICATION REGISTER

Register Address. OF Hex

Bit # 7 6 5 4 3 2 1 0
sYM| 1 | o | o© 0 | ID3 | ID2 D1 | DO |

SYMBOL BIT NAME AND DESCRIPTION

Bit 7.

Bit 6.

Bit 5.

Bit 4.

Chip Revision Bit 3. MSB of adecima code that represents the chip
revison.

ID2 Chip Revision Bit 2.

ID1 Chip Revision Bit 1.

IDO 0 Chip Revision Bit 0. LSB of adecima code that represents the chip
revison.

Jooor
w Moo

N
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7.1 POWER-UP SEQUENCE

On power—up, after the supplies are stable the DS21Q50 should be configured for operation by writing to al of
the internd regigters (this includes setting the Test Regigters to 00h) since the contents of the interna registers
cannot be predicted on power—up. The LIRST (CCR5.4) should be toggled from zero to one to reset the line
interface circuitry (it will take the device about 40ms to recover from the LIRST bit being toggled). Findly, after
the SY SCLK input is stable, the ESR bits (CCR4.5 & CCR4.6) should be toggled from a zero to aone (this
step can be skipped if the dastic storeis disabled).

Regiger Name: RCR

Register Description: RECEIVE CONTROL REGISTER

Register Address: 10 Hex

Bit # 7 6 5 4 3 2 1 0
SYM RSMF RSM RSO RESE - FRC | SYNCE | RESYN

SYMBOL BIT NAME AND DESCRIPTION
RSMF 7  RSYNC Multiframe Function. Only used if the RSYNC piniis
programmed in the multiframe mode (RCR.6=1).
0 =RSYNC outputs CAS multiframe boundaries
1 = RSYNC outputs CRC4 multiframe boundaries
RSM 6 RSYNC Mode Select.
0 = frame mode (seethetiming in Section 22.1)
1 = multiframe mode (see the timing in Section 22.1)
RSIO 5 RSYNC I/O Sdlect. (Note: thisbit must be set to zero when RCR
4=0).
0=RSYNC isan output (depends on RCR.6)
1=RSYNCisaninput (only vaid if dagtic store enabled)
RESE 4  Receive Elastic Store Enable.
0 = dadtic soreis bypassed
1 =édadtic storeis enabled
- 3 Unused. Should Be set = 0 for proper operation

FRC 2 FrameResync Criteria.
0 =resyncif FASreceived in error 3 consecutive times
1 =resyncif FASor bit 2 of non-FAS isreceived in error 3 consecutive
times
SYNCE 1 SyncEnable
0 = auto resync enabled
1 = auto resync disabled
RESYNC 0 Resync. When toggled from low to high, aresyncisinitiated. Must be
cleared and set again for a subsequent resync.
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TABLE 7-1 SYNC/RESYNC CRITERIA

FRAME OR SYNC CRITERIA RESYNC CRITERIA ITU SPEC.
MULTIFRAME
LEVEL
FAS FAS present in frame N Three consecutive incorrect FAS G.706
and N + 2, and FAS not received 41.1
present inframeN + 1 412

Alternate (RCR1.2=1) the above
criteriais met or three consecutive
incorrect bit 2 of non—FAS received

CRC4 Two vaid MF dignment 915 or more CRC4 code words out of G.706
words found within 8 ms 1000 received in error 4.2 and 4.3.2
CAS Vdid MF dignment word | Two consecutive MF dignment words G.7325.2
found and previoustimedot | received in error
16 contains code other
than dl zeros
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Register Name:

Register Description:
Register Address:

Bit #

7

TCR
TRANSMIT CONTROL REGISTER
11 Hex
6 5 4 3 2 1 0

SYM | IFSS | TFPT | AEBE | TUAL | TSS | TSA1 | TSM | TSIO |

SYMBOL
IFSS

TFPT

AEBE

TUA1

TSS

TSAL

TSM

TS0

BIT
7

NAME AND DESCRIPTION

Internal Frame Sync Select.

0=TSY SC normal

1=1f TSYNCisintheINPUT mode (TSIO = 0) then TSYNC is
internally replaced by the recovered receive frame sync. The TSYNC
pin isignored

1=If TSYNCisinthe OUTPUT mode (TSIO = 1) then TSYNC
outputs the recovered multiframe frame sync.

Transmit Timedot 0 Pass Through.

0 = FAS hitySa hitsRemote Alarm sourced internaly from the TAF
and TNAF registers

1 = FAS hitySa bitsRemote Alarm sourced from TSER
Automatic E-Bit Enable.

0 = E-hits not automaticaly set in the transmit direction

1 = E-hitsautomdticdly set in the tranamit direction

Transmit Unframed All Ones.

0 = transmit data normdly

1 = transmit an unframed dl one's code

Transmit International Bit Select.

O=sample S hitsat TSER pin

1 =source S bitsfrom TAF and TNAF registers (in this mode, TCR.6
must be set to 0)

Transmit Signaling All Ones.

0 =normal operation

1 =forcetimedot 16 in every frameto dl ones

TSYNC Mode Select.

0 = frame mode (see the timing in Section 22.2)

1 = CAS and CRC4 multiframe mode (see the timing in Section 22.2)
TSYNC 1/0 Select.

0=TSYNCisaninput

1=TSYNC isan output

NOTE: See Figure 22-9 for more details about how the Transmit Control Register affects the operation of the

DS21Q50.
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Register Name: CCR1

Regiger Description:.: COMMON CONTROL REGISTER 1

Register Address: 12 Hex

Bit # 7 6 5 4 3 2 1 0

SYM | FLB | THDB3| TIBE | TCRC4| RSMS | RHDB3 | PCLMS | RCRC4 |

SYMBOL BIT NAME AND DESCRIPTION
FLB 7  Framer Loopback. See Section 7.2 for detals

O=loopback disabled
1=loopback enabled

THDB3 6 Transmit HDB3 Enable.
0=HDB3 disabled
1=HDB3 enabled

TIBE 5 Trangmit Insert Bit Error. A zero to onetrangition causes asingle bit

error to be inserted in the transmit path

TCRC4 4  Transmit CRC4 Enable.
0=CRCA4 disabled
1=CRCA4 enabled

RSMS 3 Receive Signaling Mode Select.
0=CAS sgnding mode. Recaiver will search for the CAS MF dignment
sgnd
1=CCS sgnding mode. Receiver will not search for the CAS MF
dignment sgnd

RHDB3 2 Receive HDB3 Enable.
0=HDB3 disabled
1=HDB3 enabled

PCLMS 1 Per Channel Loopback Mode Select. See Section O for detalls
0 = Remote Per Channel Loopback
1 = Locd Per Channd Loopback

RCRC4 0 Receive CRC4 Enable.
0=CRCA4 disabled
1=CRCA4 enabled

7.2 FRAMER LOOPBACK

When CCR1.7 is set to aone, the DS21Q50 will enter a Framer LoopBack (FLB) mode. See Figure 4-1for
more details. Thisloopback is useful in testing and debugging gpplications. In FLB, the SCT will loop data from
the tranamitter back to the receiver. When FLB is enabled, the following will occur:

1. Datawill be tranamitted as norma a TPOSO and TNEGO.

2. Datainput via RPOSl and RNEGI will be ignored.
3. The RCLK output will be replaced with the TCLK inpuit.

Page 29 of 99



DS21Q50

Register Name: CCR2

Regiger Description:.: COMMON CONTROL REGISTER 2

Register Address: 13 Hex

Bit # 7 6 5 4 3 2 1 0

SYM | RCUS | VCRFS| AAIS | ARA | RSERC | LOTCMC | RCLA | TCSS |

SYMBOL BIT NAME AND DESCRIPTION

ECUS 7  Error Counter Update Select. See Section 9 for detals.
O=update error counters once a second
1=update error counters every 62.5 ms (500 frames)

VCRFS 6 VCR Function Select. See Section 9 for details.

O=count BiPolar Violations (BPVS)
1=count Code Violations (CVs)

AAIS 5 Automatic AIS Generation.
O=disabled
1=enabled

ARA 4  Automatic Remote Alarm Generation.
O=disabled
1=enabled

RSERC 3 RSER Contral.
O=dlow RSER to output data as received under al conditions
1=force RSER to one under loss of frame aignment conditions
LOTCMC 2 Lossof Transmit Clock Mux Control. Determines whether the

transmit formatter should switch to the ever present RCLK if the TCLK
should fail to trandtion (see Figure 4-1).
0=do not switch to RCLK if TCLK stops
1=switch to RCLK if TCLK stops

RCLA 1 ReceiveCarrier Loss (RCL) Alternate Criteria.
0=RCL declared upon 255 consecutive zeros (125 us)
1=RCL declared upon 2048 consecutive zeros (1 ms)

TCSS 0  Transmit Clock Source Select. Thisfunction alows the user to
internally select RCLK as the clock source for the transmit formetter.
0 = Source of transmit clock determined by CCR2.2 (LOTCMC)
1 = Force trangmitter to interndly switch to RCLK as source of tranamit
clock. Sgnd a TCLK pinisignored
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7.3 AUTOMATIC ALARM GENERATION

The device can be programmed to automaticaly transmit AIS or Remote Alarm. When automatic AlIS
generaion is enabled (CCR2.5 = 1), the device monitors the receive framer to determine if any of the following
conditions are present: 1oss of receive frame synchronization, AIS darm (all one's) reception, or loss of recaive
carier (or sgnd). If any one (or more) of the above conditions is present, then the framer will ether force an
AlSdam.

When automatic RAI generation is enabled (CCR2.4 = 1), the framer monitors the receive to determine if any of
the following conditions are present: loss of receive frame synchronization, AIS darm (al one's) reception, or
loss of receive carrier (or Sgnd) or if CRC4 multiframe synchronization cannot be found within 128ms of FAS
synchronization (if CRCA4 is enabled). If any one (or more) of the above conditions is present, then the framer
will either transmit aRAI darm. RAI generation conformsto ETS 300 011 specifications and a constant Remote
Alarm will be transmitted if the DS21Q50 cannot find CRC4 multiframe synchronization within 400 ms as per
G.706.

Register Name: CCR3

Regiger Description:.: COMMON CONTROL REGISTER

Register Address: 14 Hex

Bit # 7 6 5 4 3 2 1 0

SYM | RLB | LLB | LIAIS | TCM4 | TCM3 | TCM2 | TCM1 | TCMO |

SYMBOL BIT NAME AND DESCRIPTION
RLB 7 Remote Loopback. See Section 7.4 for details
0 = loopback disabled
1 = loopback enabled
LLB 6 Local Loopback. SeeSection 7.5 for details
0O=loopback disabled
1=loopback enabled
LIAIS 5 Linelnterface AlS Generation Enable.
O=alow norma datato be transmitted at TTIP and TRING
1=force unframed dl onesto be tranamitted a TTIP and TRING at the
MCLK rate
TCM4 4 Transmit Channd Monitor Bit 4. MSB of achannd decode that
determines which tranamit channd data will gppear in the TDSOM
register. See Section 9 or details.
TCM3 3  Transmit Channd Monitor Bit 3.

TCM2 2  Transmit Channd Monitor Bit 2.

TCM1 Transmit Channd Monitor Bit 1.
TCMO 0 Transmit Channd Monitor Bit 0. LSB of the channd decode.

H
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7.4 REMOTE LOOPBACK

When CCRA.7 is st to a one, the DS21Q50 will be forced into Remote LoopBack (RLB). In this loopback,
data input via the RPOS| and RNEGI pins will be transmitted back to the TPOSO and TNEGO pins. Data will
continue to pass through the receive framer of the DS21Q50 as it would normaly and the data from the transmit
formatter will be ignored. Please see Figure 4-1 for more details.

7.5 LOCAL LOOPBACK

When CCR4.6 is set to a one, the DS21Q50 will be forced into Loca LoopBack (LLB). In this loopback, data
will continue to be transmitted as normal. Data being recelved a RTIP and RRING will be replaced with the data
being transmitted. Data in this loopback will pass through the jitter attenuator. Please see Figure 4-1 for more
details.
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Register Name: CCR4

Regiger Description:.: COMMON CONTROL REGISTER 4

Register Address: 15 Hex

Bit # 7 6 5 4 3 2 1 0

SYM | LIRST | RESA | RESR | RCM4 | RCM3 | RCM2 | RCM1 | RCMO |

SYMBOL BIT NAME AND DESCRIPTION

LIRST 7 Linelnterface Reset. Setting this bit from a zero to aone will initicte
an internd reset that affects the clock recovery state machine and jitter
attenuator. Normally thisbit is only toggled on power—up. Must be
cleared and set again for a subsequent reset.

RESA 6 ReceveElastic Store Align. Setting this bit from azero to aone may
force the recaive eagtic store’ swritelread pointers to aminim separation
of haf aframe. No action will be taken if the pointer separation is
dready greater or equd to hdf aframe. If pointer separation is lessthen
haf aframe, the command will be executed and datawill be disrupted.
Should be toggled after SY SCLK has been gpplied and is stable. Must
be cleared and set again for a subsequent align. See Section 16 for
details.

RESR 5 Receive Elastic Store Reset. Setting this bit from a zero to aone will
force the recelve elastic store to a depth of one frame. Recalve datais
lost during the reset. Should be toggled after SY SCLK has been gpplied
and is stable. Must be cleared and set again for a subsequent reset. See
Section 16 for details.

RCM4 4  Receive Channd Monitor Bit 4. MSB of achannel decode that
determines which receive channd datawill appear in the RDSOM
register. See Section 9 for details.

RCM3 3 Receive Channel Monitor Bit 3.

RCM2 2 Receaive Channd Monitor Bit 2.
RCM1 1 Receive Channel Monitor Bit 1.

RCMO 0 Receive Channd Monitor Bit 0. LSB of the channd decode.
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Register Name: CCR5

Regiger Description:.: . COMMON CONTROL REGISTER 5

Register Address: 16 Hex

Bit # 7 6 5 4 3 2 1 0

SYM | LIUODO | CDIG | LIUSI | IRTSEL | TPRBSL | TPRBSD | RPRBSL | RPRBSD |

SYMBOL BIT NAME AND DESCRIPTION
LIUODO 7  Linelnterface Open Drain Option. Thiscontrol bit determines
whether the TTIP and TRING outputs will be open drain or not. The
line driver outputs can be forced open drain to dlow 6V peak pulsesto
be generated or to alow the creation of avery low power interface.
O=dlow TTIP and TRING to operate normdly
1 =forcethe TTIP and TRING outputs to be open drain
CDIG 6  Customer Disconnect Indication Generator. This control bit
determines whether the Line Interface will generate an unframed
...1010... pattern a TTIP and TRING instead of the normal data
pattern.
0= generate normal dataa TTIP & TRING
1 =generate a...1010... pattern at TTIP and TRING
LIUSI 5 Linelnterface G.703 Synchronization Interface Enable. This
control bit determines whether the line recaiver should handle anorma
E1 sgnd (Section 6 of G.703) or a2.048MHz synchronization sgna
(Section 10 of G.703). This control has no affect on the line interface
trangmitter.
0 = line recelver configured to support anorma E1 sgnd
1 =linerecaver configured to support a synchronization sgnd
IRTSEL 4  Receive Termination Select. Thisfunction gopliesinternd pardld
resistance to the norma 120 ohm externa termination to creste a 75
ohm termination.
0 =norma 120 ohm externd termination
1 = internaly adjust receive termination to 75 ohms
TPRBS1 3  Transmit PRBSModeBit 1. See Table 11-1

TPRBS0 2 Transmit PRBS M ode bit 0. See Table 11-1
RPRBS1 1 Receive PRBS M ode bit 1. See Table 11-2

RPRBS0 0 Receive PRBS Mode bit 0. See Table 11-2
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8. STATUS AND INFORMATION REGISTERS

Thereisaset of four regigters that contain information on the current real time status of a framer in the DS21Q50,
Status Regigter 1 (SR1), Status Regigter 2 (SR2), Receive Information Register (RIR), and Synchronizer status
Register (SSR).

When aparticular event has occurred (or is occurring), the appropriate bit in one of these four registers will be
st toaone All of the bitsin SR1, SR2, and RIRL1 registers operate in alatched fashion. The Synchronizer
Status Register contents are not latched. This meansthat if an event or an dlarm occurs and a bit isset to aonein
any of the regigters, it will remain set until the user reads that bit. The bit will be cleared when it isread and it will
not be set again until the event has occurred again (or in the case of the RUAL, RRA, RCL, and RLOS darms,
the bit will remain set if thedarm is il present).

The user will dways precede aread of the SR1, SR2 and RIR registers with awrite. The byte written to the
register will inform the framer which bits the user wishes to read and have cleared. The user will write abyte to
one of these regigters, with aonein the bit postions he or she wishesto read and a zero in the bit positions he or
she does not wish to obtain the latest information on. When a one is written to a bit location, the read register will
be updated with the latest information. When a zero is written to a bit position, the read register will not be
updated and the previous value will be held. A write to the satus and information registers will be immediately
followed by aread of the same register. The read result should be logically AND’ ed with the mask byte that was
just written and this vaue should be written back into the same register to insure that bit doesindeed clear. This
second write step is necessary because the darms and events in the status registers occur asynchronoudy in
respect to their access viathe pardld port. This write—read— write scheme dlows an externa microcontroller or
microprocessor to individualy poll certain bits without disturbing the other bits in the register. This operation is
key in controlling the DS21Q50 with higher—order software languages.

The SSR regigter operates differently than the other three. It isaread only register and it reports the status of the
synchronizer inred time. This register is not latched and it is not necessary to precede aread of thisregister with
awrite.

The SR1and SR2 regigters have the unique ability to initiate a hardware interrupt viathe INT* output pin. Each of
the darms and events in SR1and SR2 can be ether masked or unmasked from the interrupt pin via Interrupt
Mask Regigter 1 (IMR1) and Interrupt Mask Register 2 (IMR2).

Theinterrupts caused by darmsin SR1 (namely RUAL, RRA, RCL, and RLOS) act differently than the
interrupts caused by eventsin SR1 and SR2 (namely RSA1, RDMA, RSAQ, RSLIP, RMF, TMF, SEC, TAF,
LOTC, RCMF, and TSLIP). The darm caused interrupts will force the INT* pin low whenever the darm
changes date (i.e., the darm goes active or inactive according to the set/cleer criteriain Table 8-1). The INT*
pin will be alowed to return high (if no other interrupts are present) when the user reads the darm bit that caused
the interrupt to occur even if the darm is il present.

The event caused interrupts will force the INT* pin low when the event occurs. The INT* pin will be alowed to
return high (if no other interrupts are present) when the user reads the event bit that caused the interrupt to occur.
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Register Name: RIR

Regiger Description:  RECEIVE INFORMATION REGISTER

Register Address: 08 Hex

Bit # I 6 5 4 3 2 1 0

SYM | RGM1 | RGMO | JALT | RESF | RESE | CRCRC | FASRC| CASRC |

SYMBOL BIT NAME AND DESCRIPTION
RGM1 7 Receive Gain Monitor Bit 1.

RGMO 6 Receive Gain Monitor Bit O.

JALT 5 Jitter Attenuator Limit Trip. Set when thejitter attenuator FIFO
reaches to within 4-bits of itslimit; useful for debugging jitter attenuation
operation.

RESF 4  Receive Elastic Store Full. Set when the receive eagtic store buffer
fillsand aframeis deleted.

RESE 3 ReceiveElastic Store Empty. Set when the receive dagtic Sore

buffer empties and aframe is repeated.

CRCRC 2 CRC Resync CriteriaMet. Set when 915/1000 code words are
received in error.

FASRC 1 FASResync Criteria Met. Set when 3 consecutive FAS words are
received in error.

CASRC 0 CASResyncCriteria Met. Set when 2 consecutive CAS MF
alignment words are received in error.
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Register Name: SSR
Regiger Description: . SYNCHRONIZER STATUSREGISTER
Register Address: 09 Hex

Bit # 7 6 5 4 3 2 1 0
SYM | CSC5 | CSC4 | CSC3 | €SC2 | CSCO | FASSA | CASSA| CRC4SA |

SYMBOL BIT NAME AND DESCRIPTION

CSC5 7 CRC4 Sync Counter Bit 5. MSB of the 6-bit counter.

CsC4 6 CRC4 Sync Counter Bit 4.

CSC3 5 CRC4 Sync Counter Bit 3.

CsC2 4  CRC4 Sync Counter Bit 2.

CSCo 3  CRC4 Sync Counter Bit 0. LSB of the 6-hit counter. Counter Bit 1 is
not accessible.

FASSA 2 FAS Sync Active. Set while the synchronizer is searching for dignment
a theFASIlevd.

CASSA 1 CASMF Sync Active. Set while the synchronizer is searching for the
CAS MF dignment word.

CRC4SA 0 CRC4MF Sync Active. Set while the synchronizer is searching for the
CRC4 MF dignment word.

8.1 CRC4 SYNC COUNTER

The CRC4 Sync Counter increments each time the 8 ms CRC4 multiframe search times out. The counter is
cleared when the framer has successfully obtained synchronization at the CRCA4 level. The counter can aso be
cleared by disabling the CRC4 mode (CCR1.0=0). This counter is useful for determining the amount of time the
framer has been searching for synchronization at the CRC4 level. ITU G.706 suggests that if synchronization a
the CRC4 level cannot be obtained within 400 ms, then the search should be abandoned and proper action
taken. The CRC4 Sync Counter will rollover.
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Table 8-1 ALARM CRITERIA

ALARM SET CRITERIA CLEAR CRITERIA ITU
SPEC.
RSA1 (receive over 16 consecutive frames over 16 consecutive frames (one full G.732
sgnding dl ones) (onefull MF) timedot 16 MF) timedot 16 contains three or more | 4.2
contains less than three zeros Zeros
RSAO (receive over 16 consecutive frames over 16 consecutive frames (one full G.732
sgnding dl zeros) (onefull MF) timedot 16 MF) timedot 16 contains at least a 52
contains al zeros sngleone
RDM A (receive bit 6 in timedot 16 of frame 0 bit 6 in timedot 16 of frame 0 set to 0.162
digant multiframe St to onefor two consecutive | zero for two consecutive MF 215
dam) MF
RUAL (receive less than three zeros in two more than two zeros in two frames 0.162
unframed dl ones) frames (512—hits) (512-hits) 16.1.2
RRA (receiveremote | bit 3 of non-dignframesstto | bit 3 of non-align frame set to zero for | O.162
dam) one for three consecutive three consecutive occasons 214
occasons
RCL (receive carrier | 255 (or 2048) consecutive in 255-hit times, at least 32 onesare | G.775/
loss) zeros received received G.962
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Register Name: SR1

Regiger Description: STATUSREGISTER 1

Register Address: OA Hex

Bit # 7 6 5 4 3 2 1 0

SYM | RA1 | RDMA | RSAO | RSLIP | RUAL | RRA | RCL | RLOS |

SYMBOL BIT NAME AND DESCRIPTION

RSAL 7  Receive Signaling All Ones. Set when the contents of timedot 16
contains less than three zeros over 16 consecutive frames. Thisdarm is
not disabled in the CCS signading mode. Both RSA1 and RSAO will be
st if achangein sgnding is detected.

RDMA 6 ReceveDistant MF Alarm. Set when bit—6 of timedot 16 in frame O
has been sat for two consecutive multiframes. Thisadarm is not disabled
in the CCS signding mode.

RSAO 5 Receve Signaling All Zer os. Set when over afull MF, timedot 16
contains al zeros. Both RSA1 and RSAO will be st if achangein
sgnaing is detected.

RSLIP 4  ReceiveElastic Store Slip. Set when the elastic Sore has either
repeated or deleted a frame of data.

RUA1 3 Receive Unframed All Ones. Sat when an unframed al ones codeis
received at RPOS| and RNEGI.
RRA 2 Recelve Remote Alarm. Set when aremote darm isrecelved at
RPOSI and RNEGI.
RCL 1 ReceiveCarrier Loss. Set when 255 (or 2048 if CCR2.1=1)

consecutive zeros have been detected at RTIP and RRING. (note: a
receiver carrier loss based on data received at RPOSI and RNEGI is
avalablein the HSR regigter)

RLOS 0 ReceiveLossof Sync. Set when the device is not synchronized to the
recelve E1 stream.
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Register Name: IMR1

Register Description:  INTERRUPT MASK REGISTER 1

Register Address: 18 Hex

Bit # 7 6 5 4 3 2 1 0
SYM | RA1 | RDMA | RSAO | RSLIP | RUAL | RRA | RCL | RLOS |

SYMBOL BIT NAME AND DESCRIPTION
RSAL 7 Receive Signaling All Ones.
O=interrupt masked
1=interrupt enabled
RDMA 6 ReceveDistant MF Alarm.
O=interrupt masked
1=interrupt enabled
RSAOQ 5 Receive Signaling All Zeros.
O=interrupt masked
1=interrupt enabled
RSLIP 4  Receive Elastic Store Slip Occurrence.
O=interrupt masked
1=interrupt enabled
RUA1 3  Receive Unframed All Ones.
O=interrupt masked
1=interrupt enabled
RRA 2 Recelve Remote Alarm.
O=interrupt masked
1=interrupt enabled
RCL 1 ReceiveCarrier Loss.
O=interrupt masked
1=interrupt enabled
RLOS 0 ReceiveLossof Sync.
O=interrupt masked
1=interrupt enabled
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Register Name: SR2

Regiger Decriptionn STATUSREGISTER 2

Register Address: 0B Hex

Bit # 7 6 5 4 3 2 1 0

SYM | RMF | RAF | TMF | SEC | TAF | LOTC | RCMF | PRBSD |

SYMBOL BIT NAME AND DESCRIPTION

RMF 7 Receive CAS Multiframe. Set every 2 ms (regardlessif CAS
sgnding is enabled or not) on recaive multiframe boundaries.

RAF 6 Receive Align Frame. Sat every 250 ms at the beginning of dign
frames. Used to dert the host that S and Sa bits are available in the
RAF and RNAF regigters.

TMF 5 Transmit Multiframe. Set every 2 ms (regardless if CRCA4 is enabled)
on transmit multiframe boundaries.

SEC 4  One Second Timer. Set on increments of one second based on RCLK.
If CCR2.7=1, then this bit will be set every 62.5 msinstead of once a
second.

TAF 3 Transamit Align Frame. Set every 250 ? sat the beginning of dign
frames. Used to dert the host that the TAF and TNAF registers need to
be updated.

LOTC 2 Lossof Transmit Clock. Set when the TCLK pin has not trangitioned
for one channd time (or 3.9 ms). Will force the LOTC pin high if
enabled viaTCR2.0.

RCMF 1 Receive CRC4 Multiframe. Set on CRC4 multiframe boundaries; will
continue to be set every 2 ms on an arbitrary boundary if CRC4 is
disabled.

PRBSD 0 Pseudo Random Bit Sequence Detect. When recelve PRBSis
enabled this bit will be set when the 2'°-1 PRBS pattern is detected at
RPOS and RNEG. The PRBS pattern can be framed, un-framed, or in
agpecifictime doat.
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Register Name: IMR2

Regiger Description:  INTERRUPT MASK REGISTER 2

Register Address: 19 Hex

Bit # I 6 5 4 3 2 1 0

SYM | RMF | RAF | TMF | SEC | TAF | LOTC | RCMF | PRBSD |

SYMBOL BIT NAME AND DESCRIPTION
RMF 7 Receive CAS Multiframe.
O=interrupt masked
1=interrupt enabled
RAF 6 RecelveAlign Frame.
O=interrupt masked
1=interrupt enabled
TMF 5 Transmit Multiframe.
O=interrupt masked
1=interrupt enabled
SEC 4  OneSecond Timer.
O=interrupt masked
1=interrupt enabled
TAF 3 Trangmit Align Frame.
O=interrupt masked
1=interrupt enabled
LOTC 2 LossOf Transmit Clock.
O=interrupt masked
1=interrupt enabled
RCMF 1 Receive CRC4 Multiframe.
O=interrupt masked
1=interrupt enabled
PRBSD 0 Pseudo Random Bit Sequence Detect.
O=interrupt masked
1=interrupt enabled
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9. ERROR COUNT REGISTERS

There are a set of four counters in each transceiver of the DS21Q50 that record bipolar or code violations,
errors in the CRC4 SMF code words, E bits as reported by the far end, and word errorsin the FAS. The E-Bit
counter is re-configured for counting errors in the PRBS pattern if receive PRBS is enabled. Each of these four
counters are automatically updated on either one second boundaries (CCR2.7=0) or every 625 ms
(CCR2.7=1) as determined by the timer in Status Register 2 (SR2.4). Hence, these registers contain
performance data from either the previous second or the previous 62.5 ms. The user can use the interrupt from
the one second timer to determine when to read these registers. The user has a full second (or 62.5 ms) to read
the counters before the datais logt. All four counters will saturate at their respective maximum counts and they
will not rollover.

9.1 BPV OR CODE VIOLATION COUNTER

Violation Count Regigter 1 (VCRY) is the mogt significant word and VCR2 is the least Sgnificant word of a 16—
bit counter that records either BiPolar Violations (BPVS) or Code Vidlaions (CVs). If CCR2.6=0, then the
VCR counts bipolar violations. Bipolar violations are defined as consecutive marks of the same polarity. In this
mode, if the HDB3 mode is st for the receiver via CCR1.2, then HDB3 code words are not counted as BPVs.
If CCR2.6=1, then the VCR counts code violations as defined in ITU O.161. Code violaions are defined as
consecutive bipolar violations of the same polarity. In most gpplications, the framer should be programmed to
count BPV's when receiving AMI code and to count CV's when receiving HDB3 code. This counter increments
at dl times and is not disabled by loss of sync conditions. The counter saturates a 65,535 and will not rollover.
The bit error rate on an E1 line would have to be greater than 1072 before the VCR would saturate.

Regigter Name: VCR1, VCR2
Register Description: BIPOLAR VIOLATION COUNT REGISTERS
Register Address. 00 Hex, 01 Hex
Bit # 7 6 5 4 3 2 1 0
SYM V15 V14 V13 V12 V11 V10 V9 V8
SYM V7 V6 V5 V4 V3 V2 V1 VO
SYMBOL BIT NAME AND DESCRIPTION
V15 VCR1.7 M SB of the 16-hit code violation count
VO VCR2.0 L SB of the 16-bit code violation count
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9.2 CRC4 ERROR COUNTER

CRCA4 Count Register 1 (CRCCR1) is the most significant word and CRCCR2 is the least Sgnificant word of a
16-hit counter that records word errors in the Cyclic Redundancy Check 4 (CRC4). Since the maximum CRC4
count in a one second period is 1000, this counter cannot saturate. The counter is disabled during loss of sync at
gther the FAS or CRC4 levd; it will continue to count if loss of multiframe s/nc occurs at the CAS leve.

CRCCR1 and CRCCR2 have an dternate function.

Register Name:
Register Description:
Register Address:

CRCCR1, CRCCR2
CRC4 COUNT REGISTERS
02 Hex, 03 Hex

Bit #
SYM
SYM

7

6

5

4

3

2

CRC15

CRC14

CRC13

CRC12

CRC11

CRC10

CRC9

CRC8

CRC7

CRC6

CRC5

CRC4

CRC/3

CRC2

CRC1

CRCO

SYMBOL
CRC15

CRCO

BIT
CRCCR1.7

CRCCR2.0

NAME AND DESCRIPTION
M SB of the 16-Bit CRC4 error count

L SB of the 16-Bit CRC4 error count
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9.3 E-BIT/PRBS BIT ERROR COUNTER

E-bit Count Register 1 (EBCRY1) is the most sgnificant word and EBCR2 is the least Sgnificant word of a 16-bit
counter that records Far End Block Errors (FEBE) as reported in the firgt bit of frames 13 and 15 on E1 lines
running with CRC4 multiframe. These error count registers will increment once each time the received E-bit is st
to zero. Since the maximum E-bit count in a one second period is 1000, this counter cannot saturate. The
counter is disabled during loss of sync a ether the FAS or CRCA4 leve; it will continue to count if loss of
multiframe sync occurs at the CAS leve.

Alternately, this counter will count bit errors in the received PRBS pattern when the receive PRBS function is
enabled. In this mode, the counter is active when the recelve PRBS detector can synchronize to the PRBS
pattern. This pattern may be framed, unframed or in any time dot. See section 11 for more details.

Regiger Name: EBCR1, EBCR2
Regiger Destription: E-BIT COUNT REGISTERS
Register Address: 04 Hex, 05 Hex
Bit# 7 6 5 4 3
SYM EB15 EB14 EB13 EB12 EB11 EB10 EB9 EB8
SYM EB7 EB6 EB5S EB4 EB3 EB2 EB1 EBO
SYMBOL BIT NAME AND DESCRIPTION
EB15 EBCR1.7 MSB of the 16-Bit E-Bit Error Count
EBO EBCR2.0 L SB of the 16-Bit E-Bit Error Count
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9.4 FAS ERROR COUNTER

FAS Count Register 1 (FASCRY) is the most significant word and FASCR?2 is the least sgnificant word of a 16—
bit counter that records word errors in the Frame Alignment Signd in timedot 0. This counter is disabled when
RLOS is high. FAS erors will not be counted when the framer is searching for FAS aignment and/or
synchronization at ether the CAS or CRC4 multiframe level. Since the maximum FAS word error count in aone
second period is 4000, this counter cannot saturate.

Regigter Name: FASCR1, FASCR2
Register Description: FASERROR COUNT REGISTERS
Register Address: 06 Hex, 07 Hex
Bit# 7 6 5 4 3 2 1
SYM FAS15 | FAS14 | FAS1I3 | FAS12 | FAS11 | FASIO | FAS9 FASS
SYM FAS7 FAS6 FAS5 FAS4 FAS3 FAS2 FAS1 FASO
SYMBOL BIT NAME AND DESCRIPTION
FAS15 FASCR1.7 MSB of the 16-Bit FASError Count

FASO FASCR2.0 LSB of the16-Bit FASError Count
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10. DSO MONITORING FUNCTION

Each framer in the DS21Q50 has the ability to monitor one DS0 (64kbps) channd in the tranamit direction and
one DSO channel in the receive direction a the same time. In the tranamit direction the user will determine which
channd is to be monitored by properly setting the TCMO to TCM4 bits in the CCR3 regiger. In the receive
direction, the RCMO to RCM4 hits in the CCR4 register need to be properly set. The DSO channdl pointed to
by the TCMO to TCM4 hits will appear in the Transmit DSO Monitor (TDSOM) register and the DSO channel
pointed to by the RCMO to RCM4 bits will appear in the Recelve DSO (RDSOM) register. The TCM4 to TCMO
and RCM4 to RCMO hits should be programmed with the decimal decode of the appropriate E1 channel. For
example, if DO channd 6 in the tranamit direction and DSO channd 15 in the receive direction needed to be
monitored, then the following vaues would be programmed into CCR4 and CCRS:

TCM4=0 RCM4=0
TCM3=0 RCM3=1
TCM2=1 RCM2=1
TCM1=0 RCM1l=1
TCMO=1 RCM0=0

Register Name: CCRS3 (Repested here from section 6 for convenience)

Regiger Description:. . COMMON CONTROL REGISTER 3

Register Address: 14 Hex

Bit # I 6 5 4 3 2 1 0

SYM | RLB | LLB | LIAIS | TCM4 | TCM3 | TCM2 | TCM1 | TCMO |

SYMBOL BIT NAME AND DESCRIPTION
RLB 7 Remote L oopback.
LLB 6 Local Loopback.
LIAIS 5 Linelnterface AlS Generation Enable.
TCM4 4  Transmit Channe Monitor Bit 4. MSB of achannel decode that

determines which transmit channel datawill gppear in the TDSOM
register. See Section 9 or detalls.

TCM3 3  Transmit Channd Monitor Bit 3.
TCM2 2  Transmit Channd Monitor Bit 2.
TCM1 1 Transmit Channd Monitor Bit 1.

TCMO 0 Tranamit Channd Monitor Bit 0. LSB of the channd decode.
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Register Name: TDSOM

Register Description:  TRANSMIT DSOMONITOR REGISTER

Register Address: 22 Hex

Bit # 7 6 5 4 3 2 1 0
sYM | BL | B2 | B3 | B4 | BS | B6 | B7 | B8 |

SYMBOL BIT NAME AND DESCRIPTION

Bl 7  Transmit DSO Channé Bit 1. MSB of the DSO channd (first bit to be
transmitted).

B2 6 Transmit DSO Channd Bit 2.

B3 5 Transmit DSO Channd Bit 3.

B4 4  Transmit DSO Channd Bit 4.

B5 3  Transmit DSO Channd Bit 5.

B6 2  Transmit DSO Channd Bit 6.

B7 1 Transmit DSO Channd Bit 7.

B8 0 Transmit DSO Channd Bit 8. LSB of the DSO channd (last hit to be
transmitted).
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Register Name: CCR4 (Repested here from section 6 for convenience)

Regiger Decription:.  COMMON CONTROL REGISTER 4

Register Address: 15 Hex

Bit # I 6 5 4 3 2 1 0

SYM | LIRST | RESA | RESR | RCM4 | RCM3 | RCM2 | RCM1 | RCMO |

SYMBOL BIT NAME AND DESCRIPTION

LIRST 7 Linelnterface Reset.
RESA 6 ReceveElastic Store Align.
RESR 5 Receive Elastic Store Reset.

RCM4 4  Receive Channel Monitor Bit 4. MSB of achannel decode that
deter-mines which receive channel data will appear in the RDSOM
register. See Section 9 for details.

RCM3 3 Receve Channe Monitor Bit 3.
RCM2 2 Receive Channda Monitor Bit 2.
RCM1 1 Receive Channd Monitor Bit 1.

RCMO 0 Receve Channe Monitor Bit 0. LSB of the channd decode.
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Register Name: RDSOM

Register Description:  RECEIVE DSO MONITOR REGISTER

Register Address: 2A Hex

Bit # 7 6 5 4 3 2 1 0
sYM | BL | B2 | B3 | B4 | BS | B6 | B7 | B8 |

SYMBOL BIT NAME AND DESCRIPTION

Bl 7 Receive DSO Channel Bit 1. MSB of the DO channd (first bit
received).

B2 6 Receive DSO Channel Bit 2.

B3 5 Receive DSO Channel Bit 3.

B4 4  Receive DSO Channel Bit 4.

B5 3  Receive DSO Channel Bit 5.

B6 2 Receive DSO Channel Bit 6.

B7 1 Receive DSO Channd Bit 7.

B8 0 Receive DSO Channel Bit 8. LSB of the DO channdl (last bit
received).
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11. PRBS GENERATION & DETECTION

The DS21Q50 can transmit and receive the 2°-1 PRBS pattern. This PRBS pattern complies with ITU-T
0.151 specifications. The PRBS pattern can be unframed (in dl 256 bits of the frame), framed (in al time dots
except TD), or in any sngle time dot. Register CCR5 contains the control bits for configuring the transmit and
receives PRBS functions. Refer to Table 11-1 and Table 11-2 for sdecting the tranamit and receive modes of
operaion. In transmit and receive mode 1 operation, the Transmit Channel Monitor and Receive Channd

Monitor select bits of registers CCR3 and CCR4 have an dternate use. When this mode is selected, these bits
will determine which time dot will transmit and/or receive the PRBS pettern.

SR2.0 will indicate when the receiver has synchronized to the PRBS pattern. The PRBS synchronizer will remain
in sync until it experiences 6 bit errors or more within a 64 bit span. Choosing any receive mode, other than
NORMAL, will cause the 16 bit EBit error counter, EBCR1 and EBCR2, to be re-configured for counting
PRBS errors.

User definable outputs OUTA or OUTB may be configured to output a pulse for every bit error received. See
section 18 and Table 18-1 for details. This sgnd can be used with externd circuitry to keep track of bit error
rates during PRBS testing. Once synchronized, any bit errors received will cause a postive going pulse,
synchronous with RCLK.

Table 11-1 TRANSMIT PRBS MODE SELECT

TPRBS1 TPBRSO MODE
(CCR5.3) | (CCR5.2)
0 0 Mode 0: Norma (PRBS disabled)
0 1 Mode 1: PRBSin TSx. PRBS patternistranamitted inagngletimedot (TS). In

this mode the Transmit Channd Monitor sdect bitsin register CCR3 are used to
select atime dot in which to tranamit the PRBS pattern.

1 0 Mode 2: PRBSindl but TSO. PRBS pattern istransmitted in time dots 1
through 31
1 1 Mode 3: PRBS unframed. PRBS pattern is tranamitted in dl time dots
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Table 11-2 RECEIVE PRBS MODE SELECT

RPRBS1 RPBRS0O MODE
(CCR5.1) (CCR5.0)
0 0 Mode 0: Normd (PRBS disabled)
0 1 Mode 1. PRBSin TSx. PRBS patternisreceived inasingletimedot (TS).

In this mode the Receive Channel Monitor sdlect bitsin register CCR4 are
used to sdect atime dot in which to receive the PRBS pattern.

1 0 Mode 2: PRBSinadl but TS0. PRBS patternisrecaved intimedots 1
through 31
1 1 Mode 3: PRBSunframed. PRBS patternisrecaved in dl time dots

12. SYSTEM CLOCK INTERFACE

A sngle System Clock Interface (SCI) is common to dl four transceivers on the DS21Q50. The SCI is
designed to dlow any one d the four receivers to act as the magter reference clock for the system. When
multiple DS21Q50s are used to build an N port system, the SCI will allow any one of the N ports to be the
master. The sdlected reference is then digtributed to the other DS21Q50s viathe REFCLK pin. The REFCLK
pin acts as an output on the DS21Q50, which has been selected to provide the reference clock from one of its
four receivers. On DS21Q50s not selected to source the reference clock, this pin becomes an input. The
reference clock is aso passed to the clock synthesizer PLL to generate a 2.048MHz, 4.096MHz, 8.192MHz or
16.384MHz clock. This clock can then be used with the IBO function in order to mergeup to 8 E1 linesonto a
angle high-speed PCM bus. In the event that the master E1 port fails (enters a Receive Carrier Loss condition)
that port will automatically switch to the clock present on the MCLK pin. Therefore, MCLK acts as the backup
source of master clock. The host can then find and sdlect a functioning E1 port as the master. Because the
selected port’s clock is passed to the other DS21Q50s in a multiple device configuration, one DS21Q50's
gynthesizer can dways be the source of the high-speed clock. This alows smooth transitions when clock source
switching occurs. The System Clock Interface Control register exists in transceiver #1 only. (TS0, TS1=0)
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Register Name: SCICR
Regiger Description: SYSTEM CLOCK INTERFACE CONTROL REGISTER
Register Address: 1D Hex

Bit # 7 6 5 4 3 2 1 0
SYM | - | BUCS| SOE | Css1 | CSsO | sCs2 | sCS1 | SCSO |

SYMBOL BIT NAME AND DESCRIPTION
- 7  Unused. Should Be set = O for proper operation

BUCS 6 Back-Up Clock Select. Sdectswhich clock source to switch to
automaticaly during aLoss Of Tranamit Clock event.
0=During aLOTC event, switch to MCLK.
1 =During aLOTC event, switch to system reference clock
SOE 5  Synthesizer Output Enable.
0=2/4/8/16MCK pinin high z mode
1=2/4/8/16MCK pin active

CSS1 4  Clock Synthesizer Select Bit 1.

See Clock Synthesizer Output table below
CSSO 3  Clock Synthesizer Select Bit 0.

See Clock Synthesizer Output table below
SCS2 2 System Clock Select Bit 2.

See System Clock Select table below
SCS1 1 System Clock Select Bit 1.

See System Clock Select table below
SCS0 0 System Clock Select Bit 0.

See System Clock Select table below
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Table 12-1 MASTER PORT SELECTION

SCS2

SCS1

SCS0 | Port Selected As Master

None (Master Port may be derived from another DS21Q50 in the system)

Transcaiver #1

Transcaiver #2

Transceiver #3

Transceiver #4

Reserved for future use

Resarved for future use

RPIRPIFPPFPOIO|IO0|0O

RPIRPIOOC(FR|IF|IO|O

ROk |[O|FR|O|FL|O

Reserved for future use

Table 12-2 SYNTHESIZER OUTPUT SELECT

CSS1 | CSSO | Synthesizer Output Frequency
0 0 2.048MHz

0 1 4.096MHz

1 0 8.192MHz

1 1 16.384MHz
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13. TRANSMIT CLOCK SOURCE

Depending on the operating mode of the DS21Q50, the Transmit Clock can be derived from different sources.
In a basic configuration, where the IBO function is disabled, the transmit clock is normaly sourced from the
TCLK pin. In this mode a 2.048MHz clock with +/- 50ppm accuracy is applied to the TCLK pin. If the signd
a TCLK is logt, the DS21Q50 will automaticaly switch to either the system reference clock present on the
REFCLK pin, or to the recovered clock off the same port depending on which source the host at assigned asthe
backup clock. At the same time the host can be naotified of the loss of tranamit clock via an interrupt. The host
may at any time force a switch over to one of the two backup clock sources regardless of the state of the TCLK

pin.

When the IBO function is enabled, the transmit clock must be synchronous to the system clock since dips are not
dlowed in the transmit direction. In this mode, the TCLK pin is ignored and a transmit clock is automaticaly
provided by the IBO circuit by dividing the clock present on the SYSCLK pin by 2, 4, or 8 In this
configuration, if the sgna present on the SYSCLK pin is logt, the DS21Q50 will automaticaly switch to ether
the system reference clock or to the recovered clock off the same port depending on which source the hogt at
assigned as the backup clock. The host may at any time force a switch over to one of the two backup clock
sources regardless of the state of the SY SCLK pin.
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14. IDLE CODE INSERTION

The Tranamit Idle Regigters (TIR1/2/3/4) determine which of the 32 E1 channds should be overwritten with the
code placed in the Tranamit Idle Definition Register (TIDR). This dlows the same 8-hit code to be placed into
any of the 32 E1 channels.

Each of the bit postions in the Transmit Idle Registers represents a D0 channd in the outgoing frame. When
these bits are set to a one, the corresponding channd will tranamit the Idie Code contained in the Tranamit Idle
Definition Regiger (TIDR).

Regigter Name: TIR1, TIR2, TIR3, TIR4

Regiger Description: . TRANSMIT IDLE REGISTERS

Register Address: 24 Hex, 25 Hex, 26 Hex, 27 Hex

Bit# 7 6 5 4 3 2 1 0

SYM CH8 CH7 CH6 CH5 CH4 CH3 CH2 CH1
SYM CH16 CH15 CH14 CH13 CH12 CH11 CH10 CH9
SYM | CH24 | CH23 | CH22 | CH21 | CH20 | CH19 | CH18 | CH17
SYM | CH32 | CH31 | CH30 | CH29 | CH28 | CH27 | CH26 | CH25

SYMBOLS BIT NAME AND DESCRIPTION

CH1-CH32 TIR1.0-4.7 TransmitldleCodelnsertion Control Bits.
0 = do not insert the Idle Code in the TIDR into this channd
1 = insert the Idle Code in the TIDR into this channel

Register Name: TIDR

Regider Decription: - TRANSMIT IDLE DEFINITION REGISTER

Register Address: 23 Hex

Bit # I 6 5 4 3 2 1 0

SYM | TIDR7 | TIDR6 | TIDR5 | TIDR4 | TIDR3 | TIDR2 | TIDRL | TIDRO |

SYMBOL BIT
TIDRY 7
TIDR6 6
TIDRS 5

TIDR4 4

3
2
1
0

NAME AND DESCRIPTION
MSB of the Idle Code (this bit is transmitted first)

TIDR3
TIDR2
TIDR1

TIDRO LSB of the Idle Code (this bit is transmitted |ast)
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15. PER-CHANNEL LOOP BACK

The DS21Q50 has per-channel loop back capability that can operate in one of two modes, Remote Per-
Channel Loop Back or Loca Per-Channdl Loop Back. PCLB1/2/3/4 are used for both modes to determine
which channels will be looped back. In Remote Per-Channd Loop Back mode, PCLB1/2/3/4 will determine
which channds (if any) in the transmit direction should be replaced with the data from the receiver or in other
words, off of the E1 line. In Loca Per-Channel Loop Back mode, PCLB1/2/3/4 will determine which channels
(if any) in the receive direction should be replaced with the data from the tranamit. If either modeis enabled, then
transmit and receive clocks and frame syncs must be synchronized. There are no restrictions on which channels
can be looped back or on how many channels can be looped back.

Regigter Name: PCLB1, PCLB2, PCLB3, PCLB4
Regigter Description: - PER-CHANNEL LOOPBACK REGISTERS
Register Address: 2B Hex, 2C Hex, 2D Hex, 2E Hex
Bit# 7 6 5 4 3 2 1 0
SYM CH8 CH7 CH6 CH5 CH4 CH3 CH2 CH1
SYM CH16 CH15 CH14 CH13 CH12 CH11 CH10 CH9
SYM | CH24 | CH23 | CH22 | CH21 | CH20 | CH19 | CH18 | CH17
SYM | CH32 | CH31 | CH30 | CH29 | CH28 | CH27 | CH26 | CH25
SYMBOLS BIT NAME AND DESCRIPTION

CH1- 32 PCLB1.0- Per-Channd Loopback Control Bits.

4.7 0 = do not loopback this channel
1 = loopback this channel
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16. ELASTIC STORE OPERATION

The DS21Q50 contains a two—frame (512 hits) dastic store, for the receive direction. The dadtic store is used
to absorb the differences in frequency and phase between the E1 data stream and an asynchronous (i.e., not
frequency locked) backplane clock which can be 2.048MHz for normal operation or 4.096MHz, 8.192MHz, or
16.384MHz when using the Interleave Bus Option. The dadtic store contains full controlled dip capability.

If the receive dagtic store is enabled (RCR.4=1), then the user must provide a 2.048MHz clock to the SY SCLK
pin. If theIBO function is enabled then a 4.096MHz, 8.192MHz or 16.384MHz clock must be provided at the
SYSCLK pin. The user hasthe option of ether providing a frame/multiframe sync a the RSYNC pin (RCR.5=1)
or having the RSYNC pin provide a pulse on frame/multiframe boundaries (RCR.5=0). If the user wishes to
obtain pulses a the frame boundary, then RCR1.6 must be set to zero and if the user wishes to have pulses occur
a the multiframe boundary, then RCR1.6 must be et to one. If the dadtic store is enabled, then ether CAS
(RCR.7=0) or CRC4 (RCR.7=1) multiframe boundaries will be indicated via the RSYNC output. See Section
22.1 for timing detalls. If the 512—hit elagtic buffer ether fills or empties, a controlled dip will occur. If the buffer
empties, then a full frame of data (256—bits) will be repeated at RSER and the SR1.4 and RIR.3 bits will be st
to aone. If the buffer fills, then afull frame of data will be deleted and the SR1.4 and RIR.4 bits will be set to a
one.

17. ADDITIONAL (SA) AND INTERNATIONAL (SI) BIT OPERATION

On thereceiver, the RAF and RNAF registers will aways report the data as it received in the Additiona and
Internationd bit locations. The RAF and RNAF registers are updated with the setting of the Receive Align Frame
bit in Status Register 2 (SR2.6). The host can use the SR2.6 bit to know when to read the RAF and RNAF
registers. It has 250 usto retrieve the data before it islost.

On the transmitter, datais sampled from the TAF and TNAF registers with the setting of the Transmit Align
Frame bit in Status Regigter 2 (SR2.3). The host can use the SR2.3 bit to know when to update the TAF and
TNAF regigters. It has 250 us to update the data or else the old data will be retransmitted. Datain the S bit
position will be overwritten if ether the framer is programmed: (1) to source the S bitsfrom the TSER pin, (2) in
the CRC4 mode, or (3) have automatic E-hit insertion enabled. Dataiin the Sa bit position will be overwritten if
any of the TCR.3 to TCR.7 hits are st to one. Please see the register descriptionsfor TCR Error! Reference
sour ce not found. for more detalls.

Regigter Name: RAF

Register Description:  RECEIVE ALIGN FRAME REGISTER

Register Address: 28 Hex

Bit # 7 6 5 4 3 2 1 0
sYM| S | o | o 1 | 1 | o 1 | 1 |
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SYMBOL BIT NAME AND DESCRIPTION

Si 7 International Bit.

0 6 FrameAlignment Signal Bit.
0 5 FrameAlignment Signal Bit.
1 4  FrameAlignment Signal Bit.
1 3 FrameAlignment Signal Bit.
0 2  FrameAlignment Signal Bit.
1 1 FrameAlignment Signal Bit.
1 0 FrameAlignment Signal Bit.
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Register Name: RNAF

Register Description:  RECEIVE NON-ALIGN FRAME REGISTER

Register Address: 29 Hex

Bit # 7 6 5 4 3 2 1 0
SYM| S | 1 | A | s4 | s& | S6 Sa7 | Sa8 |

SYMBOL BIT NAME AND DESCRIPTION

Si 7  International Bit.
1 6 FrameNon-Alignment Signal Bit.
A 5 RemoteAlarm.

Sa4 4  Additional Bit 4.
Sab 3 Additional Bit 5.
Sab 2 Additional Bit 6.
Sar 1 Additional Bit 7.
Sa3 0 Additional Bit 8.
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Register Name: TAF
Regiger Description: - TRANSMIT ALIGN FRAME REGISTER
Register Address: 20 Hex

(Must be programmed with the seven bit FAS word; the DS21Q50 does not automaticaly set these bits)

Bt# 7 6 5 4 3 2 1 0
Name| s | o | o | 1 | 1 [ o [ 1 | 1 |

SYMBOL BIT NAME AND DESCRIPTION

Si 7 International Bit.

0 6 FrameAlignment Signal Bit. Set thishit=0
0 5 FrameAlignment Signal Bit. Set thishit=0
1 4  FrameAlignment Signal Bit. Set thisbit = 1.
1 3 FrameAlignment Signal Bit. Set thishit = 1.
0 2  FrameAlignment Signal Bit. Set thishit=0
1 1 FrameAlignment Signal Bit. Set thisbit = 1.
1 0 FrameAlignment Signal Bit. Set thishit = 1.
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Register Name: TNAF
Regider Decription: - TRANSMIT NON-ALIGN FRAME REGISTER
Register Address: 21 Hex

(Bit 6 must be programmed to one; the DS21Q50 does not automatically set this bit)

Bit # 7 6 5 4 3 2 1 0
syM| s | 1 | A | s | s5 | S | sa7 | sa8 |

SYMBOL BIT NAME AND DESCRIPTION

Si 7 International Bit.
1 6 FrameNon-Alignment Signal Bit. Set thishit =1
A 5 RemoteAlarm (used to transmit the alarm).
S 4  Additional Bit 4.
Sab 3 Additional Bit 5.
Sab 2  Additional Bit 6.
Sar 1 Additional Bit 7.
Sa8 0 Additional Bit 8.
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18. USER CONFIGURABLE OUTPUTS

There are two user configurable output pins for each transceiver, OUTA and OUTB. These pins can be
programmed to output various clocks, darms for line monitoring, logic 0 and 1 levelsto control externd circuitry
or access transmit data between the framer and tranamit line interface unit. OUTA and OUTB can be active low
or active high when operating as clock and darm outputs. OUTA isactive high if OUTAC.4 =1, and active low
if OUTAC.3=0. OUTB isactive high if OUTBC.4 =1, and active low if OUTBC.4 = 0. See Table 18-1. For
contralling externa drcuitry, mode 0000 is sdected. In this configuration, the OUTA pin will follow OUTAC.4
and the OUTB pin will follow OUTBC.4.

The OUTAC register also contains a control bit for CMI operation. Please see section 19 for details on CMI
operation.

Regiger Name: OUTAC

Regiger Destription: OUTA CONTROL REGISTER

Register Address: 1A Hex

Bit # 7 6 5 4 3 2 1 0

syM | TTLIE| oMl | cMIE | oa4 | oAa3 | oA2 | OA1 | OAO |

SYMBOL BIT NAME AND DESCRIPTION

TTLIE 7  TTL Input Enable. When this bit is set, the receiver can accept TTL
positive and negative data a the RTIP and RRING inputs. The datais
clocked in on the falling edge of MCLK.

CMII 6 CMI Invert. See section 20 for detals.
0= CMI input data not inverted
1= CMI input datainverted

CMIE 5 CMI Enable. See section 20 for details.
0=CMI disabled
1=CMI enabled
OA4 4  OUTA contral bit 4. Inverts OUTA output
OA3 3 OUTA contral bit 3. See Table 18-1 for detalls.
OA2 2 OUTA control bit 2. See Table 18-1 for detalls.
OAl 1 OUTA control bit 1. See Table 18-1 for details.
OAO 0 OUTA control bit 0. See Table 18-1 for detalls.
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Register Name: OuTBC

Register Description:  OUTB CONTROL REGISTER

Register Address: 1B Hex

Bit # 7 6 5 4 3 2 1 0
SYM | NRZE| - | - | oB4a | oB3 | oB2 | OBL | OBO |

SYMBOL BIT NAME AND DESCRIPTION

NRZE 7 NRZ Enable. Whenthishit is set, the recelver can accept TTL type
NRZ data a the RTIP input. RRING becomes a clock inpuit.
0=RTIPand RRING arein norma mode
1=RTIPbecomesan NRZ TTL typeinput and RRING isits
asociated clock input. Dataat RTIPis clocked in on the faling edge of
the clock present on RRING.

- 6 Unused. Should Be set = O for proper operation

- 5 Unused. Should Be set = O for proper operation
OB4 4  OUTB control bit 4. Inverts OUTB output
0OB3 3 OUTB contral bit 3. See Table 18-1 for detals
0B2 2 OUTB control bit 2. See Table 18-1 for detalls
OB1 1 OUTB contral bit 1. See Table 18-1 for ddtails
OBO 0 OUTB control bit 0. See Table 18-1 for detalls

Table 18-1 OUTA AND OUTB FUNCTION SELECT

OA3 | OA2 | OA1 | OAO FUNCTION
OB3 | OB2 | OB1 | OBO

0 0 0 0 | External Hardware Control Bit. Inthismode OUTA and
OUTB can be used as smple control pins for externd circuitry.
Use OA4 and OB4 to toggle OUTA and OUTB.

0 0 0 1 RCLK. Receive Recovered Clock

0 0 1 0 | ReceiveLoss Of SyncIndicator. Red-time hardwareverson
of SR1.0. See Table 8-1.

0 0 1 1 Receive L oss Of Carrier Indicator. Red-time hardware
verson of SR1.1. See Table 8-1.

0 1 0 0 Recelve Remote Alarm I ndicator. Red-time hardware
version of SR1.2. See Table 8-1.

0 1 0 1 Receive Unframed All Ones|ndicator. Real-time hardware
version of SR1.3. See Table 8-1.

0 1 1 0 | Receive Slip Occurrence Indicator. One clock wide pulse for
every dip of therecalve dagtic sore. Hardware version of
SR1.4.

0 1 1 1 | Receive CRC Error Indicator. One clock wide pulsefor
every multiframe that contains a CRC error. Output forced to O
during loss of sync.
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Loss Of Transmit Clock Indicator. Readl-time hardware
verson SR2.2. See Table 8-1.

RFSYNC. Recovered frame sync pulse.

PRBSBiIt Error. A one clock wide pulse for every hit error in
the received PRBS pattern.

TDATA / RDATA.

OUTB will output an NRZ version of the transmit data stream
(TDATA) prior to the tranamit line interface.

OUTA will output the received serid data stream (RDATA) prior
to the Elastic Store,

Receive CRC4 Multiframe Sync. Recovered CRC4 MF
sync pulse.

Recelve CAS Multiframe Sync. Recovered CAS MF sync
pulse.

Tranamit Current Limit. Real-time indicator that the TTIP and
TRING outputs have reached their 50ma current limit.

TPOS/ TNEG Output. This mode outputs the AMI/HDB3
encoded transmit data

OUTA will output TNEG data.

OUTB will output TPOS data.
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19. LINE INTERFACE UNIT

The line interface unit in the DS21Q50 contains three sections; (1) the receiver which handles clock and data
recovery, (2) the transmitter which waveshapes and drives the E1 line, and (3) the jitter attenuator. The Line
Interface Control Register (LICR) which is described below controls each of these three sections.

Register Name: LICR

Register Description:  LINE INTERFACE CONTROL REGISTER

Register Address: 17 Hex

Bit # 7 6 5 4 3 2 1 0
SYM | L2 | L1 | Lo EGL | JAS |JBDS| DA | TPD |

SYMBOL BIT NAME AND DESCRIPTION

L2 7 LineBuild Out Sdect Bit 2. Setsthe tranamitter build out. See Table
19-1.
L1 6 LineBuild Out Sdect Bit 1. Satsthe tranamitter build out. See Table
19-1.
LO 5 LineBuild Out Sdect Bit 0. Setsthe transmitter build out. See Table
19-1.
EGL 4  ReceveEqualizer Gain Limit.
0=-12dB
1=-43dB
JAS 3 Jitter Attenuator Select.

0 = place the jitter attenuator on the receive sde
1 = place thejitter atenuator on the transmit Sde
JABDS 2 Jitter Attenuator Buffer Depth Select.
0 =128 bits
1 =32 hits (use for delay sendtive applications)
DJA 1 DisableJitter Attenuator.
0 =jitter atenuator enabled
1 =jitter attenuator disabled
TPD 0  Transmit Power Down.
0 = powers down the tranamitter and 3-atesthe TTIPand TRING
pins
1 =normd transmitter operation
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19.1 RECEIVE CLOCK AND DATA RECOVERY

The DS21Q50 contains a digital clock recovery system. See Figure 4-1 and Figure 19-1 for more details. The
device couplesto the receive E1 shielded twisted pair or COAX viaa 1.1 transformer. See

Table 19-2 for transformer details. The 2.048 MHz clock attached at the MCLK pin isinterndly multiplied by 16
viaan internal PLL and fed to the clock recovery system. The clock recovery system uses the clock from the
PLL circuit to form a 16 times over-sampler which is used to recover the clock and data. This over-sampling
technique offers outstanding jitter tolerance (see Figure 19-4).

Normaly, RCLK isthe recovered clock from the E1 AMI/HDB3 waveform presented at the RTIP and RRING
inputs. When no AMI signd is present at RTIP and RRING, a Receive Carrier Loss (RCL) condition will occur
and the RCLK will be sourced from the clock applied a the MCLK pin. If the jitter attenuator is either placed in
the tranamit path or is disabled, RCLK can exhibit dightly shorter high cycles of the clock. Thisis dueto the
highly over-sampled digital clock recovery circuitry. If thejitter attenuator is placed in the recaive path (asisthe
case in most gpplications), the jitter attenuator restores the RCLK to being close to 50% duty cycle. Please see
the Recaive AC Timing Characteristics in Section 24.4 for more detalls.
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19.1.1 TERMINATION

The DS21Q50 is designed to be fully software-selectable for 75 ohm and 120 ohm termination without the need
to change any externd resstors. The user can configure the DS21Q50 for 75 or 120 ohm receive termination by
setting the IRTSEL (CCR5.4) bit. When using the internd termination feature, the externd termination resstance
should be120 ohms (typicaly two 60 ohm resitors). Setting IRTSEL = 1 will cause the DS21Q50 to internally
apply pardld resstance to the externa resistorsin order to adjust the termination to 75 ohms. See Figure 19-2
for details.

19.2 TRANSMIT WAVESHAPING AND LINE DRIVING

The DS21Q50 uses a set of laser—trimmed dday lines dong with a precison Digita-to—Ana og Converter
(DAC) to create the waveforms that are transmitted onto the E1 line. The waveforms meet the ITU G.703
specifications. See Figure 19-3. The user will select which waveform is to be generated by properly programming
the L2/L 1/LO bitsin the Line Interface Control Register (LICR). The DS21Q50 can set up in a number of
various configurations depending on the gpplication. See Table 19- 1.

Table 19-1 LINE BUILD OUT SELECT IN LICR

L|L|L APPLICATION TRANSFORMER | RETURN RT™

21110 LOSS

0O [0 |0 [ 750hmnormd 1:2 step—up NM 0 ohms

0O |0 |1 |220c0hm norma 1.2 step—up NM 0 ohms

0O [1 |0 | 750hmw/ protectionresstors | 1:2 step—up NM 2.5 ohms

O [1 |1 |120chmw/ protection 1:2 step—up NM 2.5 ohms
resstors

1 |0 |0 | 750hmw/ highreturnloss 1:2 step—up 21dB 6.2 ohms

1 (0 |1 | 120ohmw/ highreturnloss 1.2 step—up 21dB 11.6 ohms

*  NM = Not Meaningful (Return Loss vauetoo low for sgnificance)
**  See separate gpplication note for details on E1 line interface design

Due to the nature of the design of the transmitter in the DS21Q50, very little jitter (Iess then 0.005 Ulpp
broadband from 10 Hz to 100 kHz) is added to the jitter present on TCLK (or source used for transmit clock).
Also, the waveform created is independent of the duty cycle of TCLK. The transmitter in the device couplesto
the E1 transmit shielded twisted pair or COAX viaa 1:2 sep up transformer as shown in Figure 19-1. In order
for the devicesto create the proper waveforms, the transformer used must meet the specificationslisted in

Table19-2. Theline driver in the device contains a current limiter that will prevent more than 50 mA (rms) from
being sourced in a1 ohm load.
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Table 19-2 TRANSFORMER SPECIFICATIONS

SPECIFICATION

RECOMMENDED VALUE

Turns Ratio

11 (receive) and 1:2 (transmit) 3%

Primary Inductance

600MH minimum

L eskage Inductance

1.0mH maximum

I ntertwining Capacitance

40 pF maximum

DC Resgtance

1.2 Ohms maximum

Figure 19-1 EXTERNAL ANALOG CONNECTIONS (BASIC

CONFIGURATION)

0.47uF
(non-
polarized)
| |
E1 Transmit ‘ ‘ I
Line > § %
2:1
1:1
E1 Receive T
Line N\ é‘ ‘%
Rr % Rr
0.1uF
<
Notes:

1. All resstor vaues are +/- 1%.

1/4 DS21Q50
+3.3V
0.1uF 1]
TTIP DVvDD I S
TRIN DVSS g
G 0.01uF
RVDD X
RTIP

VDD [
RRING  Tvss [—3,0-1uF

MCLK [€— 2.048 MHz
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Figure 19-2 EXTERNAL ANALOG CONNECTIONS (PROTECTED
INTERFACE)

+VDD
Fuse ?
TTIP1 ovop 24—
Transmit +
Line DVSS omng
| TRING1 68uF
e RDD|—9¢——¢
0.1uF
RVSS [—&———
TVOD [—&———
.1uU
TVSS —g
1/4 DS21Q50
1:1
Fuse
ReoeiVe>——|ﬁ RTIP1
Line g‘ E S MCLK |€— 2.048MHz
>——|Fﬁ » RRING1
use
60

0.1uF

H

Notes:

2. All resstor vaues are +/- 1%.

3. C1=C2=0.1uF.

4. SisabV trandent suppresser.

5. D1to D8 are Schottky diodes.

6. Thefusesare optiona to prevent AC power line crosses from compromising the transformers.
7. The 68nt isused to keep the loca power plane potentia within tolerance during a surge.
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Figure 19-3 TRANSMIT WAVEFORM TEMPLATE
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19.3 JITTER ATTENUATORS
The DS21Q50 contains an onboard clock and data jitter attenuator for each transceiver and a single,
undedicated “clock only” jitter attenuator. This undedicated jitter attenuator is shown in the block diagram of
Figure 4-1 as the Alternate Jitter Atteunator.

19.3.1 CLOCK AND DATA JITTER ATTENUATORS

The clock and data jitter attenuators can be mapped into the receive or transmit paths and can be set to buffer
depths of either 32 or 128 hits via the Line Interface Control Register (LICR). The 128-hit mode is used in
applications where large excursons of wander are expected. The 32—hit mode is used in dday sendtive
gpplications. The characterigtics of the attenuators are shown in Figure 19-5. Thejitter attenuators can be placed
in ether the receive path or the transmit path by appropriately setting or clearing the JAS bit in the LICR. Also,
the jitter attenuator can be disabled (in effect, removed) by setting the DJA bit in the LICR. In order for the jitter
attenuator to operate properly, a 2.048 MHz clock (? 50 ppm) must be applied at the MCLK pin. Onboard
circuitry adjusts either the recovered clock from the clock/data recovery block or the clock applied a the
TCLKI pin to create a smooth jitter free clock which is used to clock data out of the jitter attenuator FIFO. It is
acceptable to provide a gapped/bursty clock at the TCLKI pin if the jitter attenuator is placed on the transmit
sde. If theincoming jitter exceeds either 120 Ulpp (buffer depth is 128 bits) or 28 Ulpp (buffer depth is 32 bits),
then the DS21Q50 will divide the internal nominal 32.768 MHz clock by either 15 or 17 instead of the norma 16
to keep the buffer from overflowing. When the device divides by ether 15 or 17, it also sets the Jtter Attenuator
Limit Trip (JALT) bit in the Receive Information Regiser (RIR.5).

19.3.2 UNDEDICATED CLOCK JITTER ATTENUATOR

The undedicated jitter attenuator is useful for preparing a user supplied clock for use as a transmission clock
(TCLK). AJACKI istheinput pin and AJCAKO is the output pin. Clocks generated by certain types of PLL
or other synthesizers may contain too much jitter to be gppropriate for transmisson. Network requirements limit
the amount of jitter that may be tranamitted onto the network. The undedicated attenuator may be hardware
configured by the user.
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Figure 19-4 JITTER TOLERANCE
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— Ds21Q50
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Figure 19-5 JITTER ATTENUATION
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20. CMI (CODE MARK INVERSION)

The DS21Q50 provides a CMI interface for connection to optical transports. Thisinterfaceisaunipolar 1T2B
coded sgnd. Ones are dternately encoded as alogica one or zero leve for the full duration of the clock period.
Zeros are encode as a0 to 1 transition at the middle of the clock period. Figure 20-1 shows an example
data pattern and its CMI result. The control bit for enabling CMI isin the OUTAC register as shown below.

Register Name: OUTAC (Partidly reproduced here for clarity)

Register Description: OUTA CONTROL REGISTER

Register Address: 1A Hex

Bit # 7 6 5 4 3 2 1 0

SYM | TTLIE| CMIl | CMIE | OA4 | OA3 | OA2 | OA1 | OAOD |

SYMBOL BIT NAME AND DESCRIPTION

TTLIE 7 .
CMII 6 CMI Invert.
0= CMI input data not inverted
1 =CMI input datainverted
CMIE 5 Transmit and Receive CMI Enable.
0 = Tranamit and Recealve line interface operates in norma AMI/HDB3
mode
1 = Tranamit and Receive line interface operatein CMI mode. TTIPis
CMI output and RTIPis CMI input. In this mode of operation TRING
and RRING are no-connects
OA4 4
OA3 3
OA2 2
OAl 1
OAO 0

Page 74 of 99



DS21Q50

Figure 20-1 CMI CODING

CLOCK

DATA 1 1 0 1 0 0 1

CMI

Tranamit and Receive CMI isenabled viaOUTAC.7. When thisregigter bit is set, the TTIP pin will output CMI
coded dataat norma TTL type levels. Thissigna can be used to directly drive an optica interface. When CMI
is enabled, the user may aso use HDB3 coding.

When this regigter bit is s&t, the RTIP pin will become a unipolar CMI input. The CMI sgna will be processed
to extract and dign the clock with data. The BiPolar code violation counter will count CV's (Code Viadlations) in
the CMI sgnd. CVs are defined as consecutive ones of the same polarity as shown in Figure 20-2. If HDB3
pre-coding is enabled then the CV's generated by HDB3 will not be counted as errors.

Figure 20-2 EXAMPLE OF CMI CODE VIOLATION (CV)

CLOCK

DATA 1 1 0 1 0 0 1

CMI

! ]

CODE VIOLATION
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21. INTERLEAVED PCM BUS OPERATION

In many architectures, the PCM outputs of individua framers are combined into higher speed PCM buses to
amplify trangport across the system backplane. The DS21Q50 can be configured to allow PCM data buses to
be multiplexed into higher speed data buses diminating externd hardware, saving board space and cost. The
DS21Q50 uses a channd interleave method. See Fgure 22-4 and Figure 22-7 for detalls of the channe
interleave.

The interleaved PCM bus option (IBO) supports three bus speeds. The 4.096 MHz bus speed allows two PCM
data streams to share a common bus. The 8.192 MHz bus speed dlows four PCM data streams to share a
common bus. The 16.384 MHz bus speed allows 8 PCM data streams to share a common bus. See Figure 21-1
for an example of 4 transceivers sharing a common 8.192MHz PCM bus. The receive dadtic stores of each
transceiver must be enabled. Via the IBO regigter the user can configure each transceiver for a specific bus
gpeed and position. For al 1BO bus configurations each transceiver is assgned an exclusive position in the high
speed PCM bus. When the device is configured for IBO operation, the TSYNCx pin should be configured as an
output or as an input comected to ground. The user cannot supply a TSYNCx signd in this mode.

Register Name: IBO
Register Description: INTERLEAVE BUSOPERATION REGISTER
Register Address: 1B Hex
Bit # 7 6 5 4 3 2 1 0
sym | - [ Borcs | scsi| scso | IBOEN | bpA2 | DAL |  DAO |
SYMBOL BIT NAME AND DESCRIPTION
- 7 Not Assigned. Should be set to 0.
IBOTCS 6 IBO Transmit Clock Source.

0=TCLK pin will be source of transmit clock
1 = Transmit clock will interndly derived from the clock at the SYSCLK pin

SCs1 5 System Clock Select bit 1 See
Teble 21-2

SCSO 4 System Clock Select bit 0 See
Table 21-2

IBOEN 3 I nterleave Bus Operation Enable

0 = Interleave Bus Operation disabled.
1 = Interleave Bus Operation enabled.

DA2 2 Device Assignment bit 3 See Table 21-1
DA1 1 Device Assignment bit 2 See Table 21-1
DAO 0 Device Assignment bit 1 See Table 21-1
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Table 21-1 IBO DEVICE ASSIGNMENT

DA2 DAl DAO Function
0 0 0 1% Device on bus
0 0 1 2" Device on bus
0 1 0 3" Device on bus
0 1 1 4™ Device on bus
1 0 0 5" Device on bus
1 0 1 6™ Device on bus
1 1 0 7" Device on bus
1 1 1 8" Device on bus

Table 21-2 IBO SYSTEM CLOCK SELECT

SCs1 SCS0 Function

2.048MHz, Single device on bus

4.096MHz, Two devices on bus

8.192MHz, Four devices on bus

PP [O|O
ROk |O

16.384MHz, Eight devices on bus
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Figure 21-1 IBO CONFIGURATION USING 2 DS21Q50 TRANSCEIVERS (8 E1

Lines)
141 XK XFM TTIPL/TRING1 TSER1 |&—@——— PCMIN  16.384MHz Interleaved
RSER1 9 ——> PCM OUT PCMBUS
XFM
O] RTIP1/RRING1 SYSCLK1
RSYNC1
E1 42 XFM TTIP2/TRING2 TSER2
XK XFM RTIP2/RRING2 SYF;SCELEE
DS21Q50  Rsvne2
XFM TTIP3/TRING3 TSER3
L3 ooooc] XFM RTIP3/RRING3 RSER3 *
SYSCLK3
RSYNC3 9
XFM TTIP4/TRING4 TSER4
E1#4 XK XFM RTIP4/RRING4 RSER4
SYSCLK4
REFCLK  4/8/16MCK RSYNC4
> T—>
16.384 MHz CLOCK DERIVED FROM
145 XFM TTIPUTRING1  REFCLK  4/8/16MCK TSER1 ONE OF THE EIGHT E1 LINES
XEM RSER1 \ {
O] RTIP1/RRING1 SveciKl
RSYNC1 9
XFM TTIP2/TRING2 TSER2
E1#6 XK XFM RTIP2/RRING2 RSER2
SYSCLK2
D821Q50 RSYNC2
XK XFM TTIP3/TRING3 TSER3
EL#T O] XFM RTIP3/RRING3 RSER3
SYSCLK3
RSYNC3
XFM TTIP4/TRING4 TSER4
E1#8 XK XFM RTIP4/RRING4 RSER4
SYSCLK4
RSYNC4

See Section 19 for details on Line Interface circuit.
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22. FUNCTIONAL TIMING DIAGRAMS
22.1 RECEIVE

Figure 22-1 RECEIVE FRAME AND MULTIFRAME TIMING

rraves | 1| 2] 3| als|e| 7] 8| ol 10 11] 12| 13] 14| 15| 16] 1 |

YNk S | | o o | o I o | I e [
rsync? ] I

NOTES:

1. RSYNC in frame/output mode (RCR.6 = 0)

2. RSYNC in multiframe/output mode (RCR.6 = 1)

3. This diagram assumes the CAS MF begins in the RAF frame

Figure 22-2 RECEIVE BOUNDARY TIMING (with elastic store disabled)

RCLK I|_||_||_||_||_||_||_||_||_||_||_

CHANNEL 32 CHANNEL 1 CHANNEL 2

Figure 22-3 RECEIVE BOUNDARY TIMING (with elastic store enabled)
SYSCLK

CHANNEL 31 CHANNEL 32 CHANNEL 1

RSYNC 2 /N

NOTES:
1. RSYNC is in the output mode (RCR.5 =0)
2. RSYNC is in the input mode (RCR.5=1)
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Figure 22-4 RECEIVE INTERLEAVE BUS OPERATION

RSYNC |_|

RSER1< FR1CH32 )\ FROCH1L A FRicHL FRocH2 X FRICH2 )

RSER? (FR2 CH32FR3 CH32) FRO CH1 Y FR1CH1 X FR2 CH1 X FR3CH1 § FROCH2 X FR1 CH2 X FR2CH2 X FR3 CH2 )

BIT DETAIL

SYSCLK
RSYNC® /LN

FRAMER 1, CHANNEL 1

Notes:

1. 4.096 MHz bus configuration.

2. 8.192 MHz bus configuration.

3. RSYNC is in the input mode (RCR.5 = 0).
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22.2 TRANSMIT
Figure 22-5 TRANSMIT FRAME AND MULTIFRAME TIMING
FRAME# |14|15|16|1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16|1|2|3|4|5|6|7|8|9|10|

Tsynct

TSYNC? I I

NOTES:
1. TSYNC in frame mode (TCR.1 =0)
2. TSYNC in multiframe mode (TCR.1 =1)

Figure 22-6 TRANSMIT BOUNDARY TIMING
TCLK NERENERERERERENEE

CHANNEL 1 CHANNEL 2

tsynet [ ]
rsyne? _/ L\
NOTES:

1. TSYNC is in the output mode (TCR.0 = 1)
2. TSYNC is in the input mode (TCR.0 = 0)
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Figure 22-7 TRANSMIT INTERLEAVE BUS OPERATION

TSYNC |_|

'|'SER1 < FR1 CH32 X FRO CH1 X FR1 CH1 X FRO CH2 X FR1CH2 )

TSER? (FR2 CH32{FR3 CH32YFRO CHL XFR1CH1 XFR2CH1 YFR3CH1 XFROCH2 XFR1CH2 YFR2CH2 XFR3CH2 )

BIT DETAIL

SYSCLK
TSYNC® /LN

FRAMER 3, CHANNEL 32 FRAMER 0, CHANNEL 1 FRAMER 1, CHANNEL 1

NOTES:

1. 4.096 MHz bus configuration.

2. 8.192 MHz bus configuration.

3. TSYNC is in the input mode (TCR.0 = 0).
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Figure 22-8 DS21Q50 FRAMER SYNCHRONIZATION FLOWCHART

> FAS Search
FASSA=1
RLOS=1 L
FAS Sync
Resync f Criteria Met
RCR1.0=0| F =0
A
Increment CRC4 8ms CRC4 Multiframe Search CAS Multiframe Search
€4— SyncCounter, €] Time € (fenabledvia CCR1.0) (if enabled via CCR1.3
CRC4SA=0 Oout CRC4SA=1 CASSA=1
CRC4 c Criteria CAS Sync
Syn —_o [P SyncDecaredd— cyiteria Met
Met, CRCASA =0, RLOS =0
ResetCRC4 CASSA=0
Sync Counter
Set FASRC FAS Resync Checkfor FAS <«
(RIR.2) “ Criteria Met il Framing Error
(depends on RCR1.2)
Check for >=915 P
¢ CRCAResyciq+  Outof1000 — IE%RR?O'S_T <«
Criteria Met CRC4 Word Enrors ( 0=1
RIR.2)
CAS Resync i
>0 Check for CAS If CASison
\— 1 Criteria Met; || 4 (CCR13=0 «
ot CASRC MF Word Enor ( 3=0)
(RIR.0)

RLOS=1

v
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Figure 22-9 DS21Q50 TRANSMIT DATA FLOW

TSER
TAFE
TNAF.5-7
fa) 1

Timeslot 0
Pass-Through
(TCR.6)
1 vy 0

Si Bit Insertion

Control
(TCR.3)

i Receive Side
CRC4 Multiframe
Alignment Word CRC4 Error
Generation (CCR.4 Detector

vo v:

E-Bit Generation
(TCR.5)

Auto Remote Alarm]  ( TIDR )

Generation (CCR.4

v 0 1

Idle Code / Channel
Insertion Control via
TIR1/2/3/4

CRC4 Enable
(CCR.4)

Transmit Unframed All
Ones (TCR.4) or
Auto AIS (CCR2.5)

v

AMI or HDB3
Converter
CCR.6

v

To Waveshaping
and Line Drivers

:) = Register

O = Device Pin

NOTES:
1. Auto Remote Alarm if enabled will only overwrite bit 3 of timeslot 0 in the
Not Align Frames if the alarm needs to be sent.

Page 84 of 99



DS21Q50

23. OPERATING PARAMETERS
ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Fin Rddive to Ground -1.0V to +6.0V

Operating Temperature for DS21Q50L 0°Cto 70°C

Operating Temperature for DS21Q50LN —40°Cto +85°C

Storage Temperature —55°Cto +125°C

Soldering Temperature See J-STD-020A Specification

* Thisisadressrating only and functional operation of the device at these or any other conditions above those
indicated in the operation sections of this specification is not implied. Exposure to aosolute maximum rating
conditions for extended periods of time may affect reiability.

RECOMMENDED DC (0°C to 70°C for DS21Q50L;
OPERATING CONDITIONS -40°C to +85°C for DS21Q50LN)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Logicl i 2.0 55 V
LogicO Vi -0.3 +0.8 V
Supply Vo 3.135 3.3 3.465 V 1
CAPACITANCE (ta =25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 pF
Output Capacitance Cour 7 pF
DC CHARACTERISTICS (0°Cto 70°C; Vpp = 3.3.0V £ 5% for
DS21Q50L;
-40°C to +85°C; Vpp = 3.3.0V + 5% for
DS21Q50LN)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Supply Current @ 3.3V Iop 230 mA 2
Input Leskage m -1.0 +1.0 mA 3
Output Leskage lLo 1.0 nmA 4
Output Current (2.4V) lon -1.0 mA
Output Current (0.4V) loL +4.0 mA
NOTES:

1. Appliesto RvDD, TVDD, and DVDD.

2. TCLKs=SYSCLKs=MCLK = 2.048 MHz; outputs open circuited; TTIPsand TRINGs driving 30 ohms;
QRSS data pattan 0.0V <Vy < Vpp.

3. Applied to INT* when 3—stated.

4. Appliesto output pinsin tri-state condition.
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24. AC TIMING PARAMETERS AND DIAGRAMS

24.1 MULTIPLEXED BUS AC CHARACTERISTICS

AC CHARACTERISTICS —

(0°C to 70°C; Vpp = 3.3.0V £ 5% for

MULTIPLEXED PARALLEL PORT DS21Q50L;
(MUX =1) -40°C to +85°C; Vpp = 3.3.0V £ 5% for
[See Figure 24-1 to Figure 24-3] DS21Q50LN)
PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
Q/CIeTlme teve 200 ns

Pulse Width, DS low or RD* high PWg 100 ns

Pulse Width, DS high or RD* low PWey 100 ns

Input Rise/Fal times tr, tr 20 ns

RW* Hold Time trwH 10 ns

R/W* Set Up time before DS high trws 50 ns

CS* Set Up time before DS, WR* or tes 20 ns

RD* active

CS* Hold time tcn 0 ns

Read Data Hold time tour 10 50 ns

Write DataHold time toHw 0 ns

Muxed Addressvalidto ASor ALE tasL 15 ns

fdl

Muxed Address Hold time tAHL 10 ns

Déelay time DS, WR* or RD* to ASor taso 20 ns

ALErise

Pulse Width AS or ALE high PWasn 30 ns

Delay time, ASor ALE to DS, WR* tasen 10 ns

or RD*

Output Data Delay time from DS or toor 20 140 ns

RD*

Data Set Up time tosw 50 ns
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Figure 24-1 INTEL BUS READ AC TIMING (BTS=0/MUX = 1)

ALE

| b-\_ teve 7{7

. PWasH
ASD L‘ >
WR*
<4—» 'asD
RD* __ /I«

cs*

ADO-AD7

'ASED

*

t 4Pt
ASL ‘ > 1} tDDR DHR

.
UAHL

Figure 24-2 INTEL BUS WRITE TIMING (BTS=0/MUX=1)

ALE

WR*

cs*

ADO-AD7

tcye

tasp PWAsH
N 4;—'}

UAHL tpsw
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Figure 24-3 MOTOROLA BUS AC TIMING (BTS=1/MUX =1)

PWaAsH
AS \
< P PW
tasp 'ASED i % EH
DS oW I g '
EL I: > teye
LRwS (4P -I <+ (RwH
RAW* X
t
t > t
ADO-AD7 AsL P 4 \ 1—[1&8—:‘ DHR
(read) i 7‘!‘7 L
tAHL tes t
cs* §‘ k(
R 'psw
ADO-AD7 ASL ¢ >
(write) W{E 4}—
tAHL > t DHW
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24.2 NON-MULTIPLEXED BUS AC CHARACTERISTICS

AC CHARACTERISTICS — (0°Cto 70°C; Vpp= 3.3V £ 5% for
NON-MULTIPLEXED DS21Q50L;
PARALLEL PORT -40°C to +85°C; Vpp = 3.3V + 5% for
(MUX =0) DS21Q50N)
[See Figure 24-4 to Figure

24-7]

PARAMETER SYMBOL | MIN TYP MAX | UNITS | NOTES
Set Up Timefor AOto A7, Vaid to CS* t1 0 ns

Active

Set Up Timefor CS* Activeto either RD*, t2 0 ns

WR*, or DS* Active

Dday Time from either RD* or DS* Activeto t3 140 ns

DataVdid

Hold Time from either RD*, WR*, or DS* t4 0 ns

Inactive to CS* Inactive

Hold Time from CS* Inactive to Data Bus 3— t5 5 20 ns

Sate

Wait Time from ether WR* or DS* Activeto t6 75 ns

Latch Data

Data Set Up Time to either WR* or DS* t7 10 ns

Inactive

DaaHold Time from either WR* or DS* t8 10 ns

Inactive

Address Hold from either WR* or DS* t9 10 ns

inactive
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Figure 24-4 INTEL BUS READ TIMING (BTS=0/ MUX=0)

AO to A7 Address Valid

DO to D7 < Data Valid
5ns min. / 20ns m t5

WR* /

t1 ons min.
CS* L

Ons minl, t2 t3 t4 .| Ons min.

75ns max.
RD*

Figure 24-5 INTEL BUS WRITE TIMING (BTS=0/ MUX=0)

AO to A7 Address Valid ><

DO to D7 { T
t7 t8

RD* / 10ns 10ns \

t1 min. min.

Ons min.
cs* 1 /
0ns min 2 t6 - ><ﬁ>| Ons min.
75ns min.
WR*
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Figure 24-6 MOTOROLA BUS READ TIMING (BTS=1/MUX=0)

AO to A7 Address Valid ><

DO to D7 < Data Valid 2'*
5ns min. / 20ns max

t5

R/ N

t1
Ons min.
Cs*
Ons min. t2 t3 t4 Ons min.
DS* 75ns max.

Figure 24-7 MOTOROLA BUS WRITE TIMING (BTS=1/ MUX=0)

AO to A7 Address Valid ><
DO to D7 >E j(
10ns 10ns
R \ min. 178 min. /

Ons min.
Cs* /{/
Ons min. 2 t6 _ ><ﬁ>| Ons min.
DS* 75ns min. /
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24.3 SERIAL PORT

AC CHARACTERISTICS — (0°Cto 70°C; Vpp= 3.3V £ 5% for

SERIAL PORT DS21Q50L;

(BIS1 =1, BISO =0) [See Figure 24-8] -40°C to +85°C; Vpp = 3.3V £ 5%
for DS21Q50N)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES

Set Up Time CS* to SCLK tcss 50 ns

Set Up Time SDI to SCLK tsss 50 ns

Hold Time SCLK to SDI tssH 50 ns

SCLK High/Low Time tsLH 200 ns

SCLK Risg/Fdl Time tsre 50 ns

SCLK to CS* Inactive tLsc 50 ns

CS* Inactive Time tem 250 ns

SCLK to SDO vdid tssv 50 ns

SCLK to SDO Tri-State tssH 100 ns

CS* Inactiveto SDO Tri-State tcsH 100 ns

Figure 24-8 SERIAL BUS TIMING (BIS1 =1, BISO = 0)

—> tesn

. X _MsB X LsB X X/

_’ tSSV /

// /

SDO HIGH 2/, X_1se X ’///:X MSB_fHIGH Z
// /

NOTES:
1. OCES=1& ICES=0.
2. OCES=0& ICES=1.
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24.4 RECEIVE AC CHARACTERISTICS

AC CHARACTERISTICS — (0°C to 70°C; Vpp = 3.3.0V £ 5% for
RECEIVER DS21Q50L;
[See Figure 24-9 to Figure 24-10] --40°C to +85°C; Vpp = 3.3.0V + 5% for
DS21Q50LN)
PARAMETER SYMBOL |[MIN| TYP MAX UNITS NOTES
SYSCLK Period tsp 122 | 648 ns 1
SYSCLK Pulse Width tsn 50 ns
ts|_ 50 ns
RSYNC Set Up to SYSCLK tsu 20 tsn —5 ns
Falling
RSYNC Pulse Width tow 50 ns
Delay RCLK to RSER Vdid b1 50 ns
Delay RCLK to RSYNC, to2 50 ns
OUTA, OUTB
Delay SYSCLK to RSER tos 50 ns
Vdid
Delay SYSCLK to RSYNC, toa 50 ns
OUTA, OUTB
NOTES:

1. SYSCLK = 2.048 MHz.
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Figure 24-9 RECEIVE AC TIMING (Receive elastic store disabled)

outarouterety 4 N 1 N/ ./ L

OUTA/OUTBZ(*RCLK) _\4/—\4/—\_/—\_/7
tD1 P
X s X X

RSER

RSYNC?® / \
4 J
OUTA/OUTB \
5
OUTA/OUTB \ /

NOTES:

1. OUTA or OUTB configured to output RCLK (nor-inverted)
2. OUTA or OUTB configured to output *RCLK (inverted)

3. RSYNC isinthe output mode (RCR1.5=0)
4
5

. OUTA or OUTB configured to output RFSYNC, CRC4 MF sync, or CAS MF sync (nor+inverted)
. OUTA or OUTB configured to output RFSYNC, CRC4 MF sync, or CAS MF sync (inverted)
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Figure 24-10 RECEIVE AC TIMING (Receive elastic store enabled)

tsL t
tr < te SH

SYSCLK

D3 .
RSER { X e X X
tpa P

RSYNC \
OUTA/OUTB? \

» tHD
tsu <
RSYNC®

NOTES:
1. RSYNC isinthe output mode (RCR.5 = 0).
2. OUTA or OUTB configured as CRCR MF sync or CAS MF sync.

3. RSYNC isin the output mode (RCR.5 = 1).
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24.5 TRANSMIT AC CHARACTERISTICS

AC CHARACTERISTICS - (0°Cto 70°C; Vpp = 3.3.0V + 5% for
TRANSMIT DS21Q50L;
-40°C to +85°C; Vpp = 3.3.0V + 5% for

[See Figure 24-11 to Figure DS21Q50LN)
24-12]
PARAMETER SYMBOL |MIN| TYP MAX UNITS NOTES
TCLK Period tep 488 ns
TCLK Pulse Width ten 75 ns

teL 75 ns
TSYNC Set Upto TCLK tsu 20 ten =5 or ns

tSH -5

TSYNC Pulse Width tow 50 ns
TSER Set Upto TCLK tsu 20 ns
Faling
TSER Hold from TCLK tHp 20 ns
Faling
TCLK Riseand Fal Times tr, I 25 ns
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Figure 24-11 TRANSMIT AC TIMING (IBO Disabled)

TCLK

rser YK XU/

\
I T XTI
tD2 P
1
TSYNC o ‘———;L)G "tHD
TSYNC?2 X\ \ \ \
tp2 W ;4
OUTA/OUT83:>< >< >< ><
NOTES:

1. TSYNC isinthe output mode (TCR.O=1)
2. TSYNC isintheinput mode (TCR.0=0)
3. Appliesto OUTA and OUTB when configures for TPOS and TNEG outputs.

Figure 24-12 TRANSMIT AC TIMING (IBO Enabled)

SYSCLK

wen T XTI ST XTI

NOTES:
1. TSERisonly sampled on the fdling edge of SY SCLK when the IBO mode is enabled.
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24.6 SPECIAL MODES AC CHARACTERISTICS

AC CHARACTERISTICS - (0°Cto 70°C; Vpp = 3.3.0V + 5% for
Special Modes [See Figure DS21Q50L;
24-13] -40°C to +85°C; Vpp = 3.3.0V + 5% for
DS21Q50LN)

PARAMETER SYMBOL MIN | TYP MAX UNITS NOTES
RTIP Period tep 488 ns
RTIP Pulse Width ten 75 ns

teL 75 ns
RTIP Set Up to RRING tsu 20 ns
Falling
TSER Hold from TCLK tHp 20 ns
Felling
RTIP, RRING Rise and tr, tr 25 ns
Fal Times

Specid mode: OUTBC.7=1
RTIP and RRING become NRZ data and clock inputs

Figure 24-13 NRZ INPUT AC TIMING

tcL tcH
tR tF

tsu tHD

rRRING N X X X
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25. MECHANICAL DESCRIPTION — 100 PIN LQFP

J

ARAAARAAAARAAARAAAA AAAAARA

001

LR L AL

,L

SEE DETAIL A

m

NOTES:

1. DIMENSIONS D1 AND E1 INCLUDE MQOLD
MISMATCH, BUT DO NOT INCLUDE MOLD
PROTRUSION; ALLOWABLE PRQOTRUSION IS
0.25 MM PER SIDE.

/A DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL
BUT MUST BE LOCATED WITHIN THE ZONE
INDICATED

3 ALLOWABLE DAMBAR PROTRUSION IS 0.08 MM
TQTAL IN EXCESS OF THE b DIMENSION:
PROTRUSION NOT TO BE LOCATED ON LOWER
RADIUS OR FOOT OF LFAD.

4. ALL DIMENSIONS ARE IN MILLIMETERS.

\ 0" MIN

DIM MIN | MAX ? /
A - 1.60 | A A2

Al 0.05 - j
A2 | 1.35 | 1.45 \L

b 017 | 0.27 —1}_7
c 0.09 | 0.20 Al

D |[15.80[16.20

D1 14.00 B5C

E [15.80] 16.20

E1 14.00 BSC

e 0.50 BSC

L 0.45 | 0.75

0.25
] <
m | . [ GAUGE PLANE |
| | | MJ_‘

! f} J TSEATING PLANE]
o-7

—= o |- L

DETAIL A
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