ASAHI KASEI [AK61584]

AKM AK61584

Dual Low Power T1/E1 Line Interfag¢e

Features - Low Power Consumption
- 3.3Volt operation

- Small Plastic Package 64pin LQFP(10*10*
1.4mm)

- Provides Dual Analog PCM Line Interface
for short-haul, T1 and E1 applications

- Jitter Tolerance: Compliant with AT&T62411
TR-NWT-000499 Category LIl ITU-T G.823

- Transmitter Pulse Shape: Compliant with

General Description

AT&T62411,CB119, TR-NWT-000499, The AK61584 is a universal line interface for T1/E1 applica-
ITU-T G.703 tions, designed for high-volume cards where low power,
R T . B high density and universal operation is required. One board
Jitter Transfer: AT&T62411, ITU-T G.736 design can support all T1/E1 modes.
- Operating mode fully software configurable.
No external quartz crystalis required. The AK61584 is a low-power CMOS device available
in 3.3 Volt.

- Support of JTAG boundary scan
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Note) In host mode, this pin must be tied to GND.

Preliminary Product Information This document contains information for a new product. AKM
reserves the right to modify this product without notice.
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ASAHI KASEI [AK61584]
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min Max Units
DC Supply(TV+1,TV+2,RV+1,RV+2 AV+,DV+)(Note 1) - 6.0 V
Input Voltage Any Pin Vin RGND-0.3 | (RV+)+0.3 V
Input Current Any Pin (Note 2) lin -10 10 mA
Ambient Operating Temperature TA -40 85 °C
Storage Temperature Tstg -65 150 °C
WARNING:Operations at or beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.
Notes: 1. Referenced to RGND1,RGND2,TGND1,TGND2,AGND,DGND at OV.
2. Transient currents of up to 100 mA will not cause SCR latch-up.
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Typ Max Units
DC Supply(TV+1,TV+2,RV+1,RV+2,AV+,DV+)
(Note 3) 3.135 3.3 3.465 V
Ambient Operating Temperature TA -40 25 85 °C
Power Consumption T1 (Notes 4 and 5) PC - 292 380 MW
(Each Channel) T1 (Notes 4 and 6) - 167 220 MW
E1,750hm (Notes 4 and 5) - 180 210 MW
E1,1200hm (Notes 4 and 5) - 170 200 MW
REFCLK Frequency T1 1XCLK=1 1.544- 1.544 1.544+ MHz
100ppm 100ppm
T1 1XCLK=0 12.352- | 12.352 | 12.352+ | MHz
100ppm 100ppm
El 1XCLK=1 2.048- 2.048 2.048+ MHz
100ppm 100ppm
E1l 1XCLK=0 16.384- | 16.384 | 16.384+ | MHz
100ppm 100ppm
Notes: 3. TV+1,TV+2,AV+,DV+,RV+1,RV+2 should be connected together. TGND1,TGND2,RGND1,
RGND2,DGND1,DGND2,DGND3 should be connected together.
4. Power consumption while driving line load over operating temperature range. Includes IC and load.
Digital input levels are within 10% of the supply rails and digital outputs are driving a 50 pF
capacitive load.
5. Assumes 100% ones density and maximum line length at 3.465V.
6. Assumes 50% ones density and 300ft. line length at 3.3V.
0185-E-00 3 ‘98/04



ASAHI KASEI

DIGITAL CHARACTERISTICS (TA=-40 to 85°C;power supply pins within +/-5% of nominal)

[AK61584]

Parameter Symbol Min Typ Max | Units
High-Level input Voltage (Note 7) VIH (DV+)-0.5 - - V
Low-Level input Voltage (Note 7) VIL - - 0.5 V
High-Level Output Voltage (Note 8) VOH (DV+)-0.3 - - Vv
IOUT=-40uA
Low-Level Output Voltage (Note 8) VoL - - 0.4 \%
IOUT=1.6mA
Input Leakage Current - - +/-10 UA
(Digital pins except INT, J TMS, and J_TDI)
Notes: 7. Digital inputs are designed for CMOS logic levels.
8. Digital outputs are TTL compatible and drive CMOS levels into a CMOS load.

ANALOG SPECIFICATIONS (TA=-40 to 85°C;power supply pins within +/-5% of nominal)

Parameter | Min | Typ | Max | Units
Receiver
Input Impedance between RTIP/RRING - 20k - ohm
Sensitivity Below DSX-1(0 dB=2.4V) -13.6 - - DB
Loss of signal threshold, Short Haul

T1 - 0.23 - Vop

El - 0.15 - Vop
Data Decision Threshold  T1,DSX-1 (Note 9) 60 65 70

(Note 10) 55 - 75 % of
El (Note 11) 45 50 55 Peak
(Note 12) 40 - 60

Allowable Consecutive Zeros before LOS 160 175 190 bits
Receiver Input Jitter 10 Hz and below (Note 13) 300 - - Ulpp
Tolerance(DSX-1,E1) 2 kHz 6.0 - - Ulpp

10 kHz-100 kHz 0.4 - - Ulpp
Jitter Attenuator
Jitter Attenuation Curve Corner Frequency (Note 14 and 15)

T1 - 4 - Hz

El - 5.5 - Hz
Attenuation at 10 kHz Jitter frequency (Note 14 and 15) - 60 - dB
Attenuator Input Jitter Tolerance (Note 14) 28 43 - Ulpp
(Before Onset of FIFO Overflow or Underflow Protection)

Notes: 9. For input amplitude of 1.2Vpk to 4.14Vpk
10. For input amplitude of 0.5Vpk to 1.2Vpk, and 4.14Vpk to 5.0Vpk
11. For input amplitude of 1.07Vpk to 4.14Vpk
12. For input amplitude of 4.14Vpk to 5.0Vpk
13. Jitter tolerance increases at lower frequencies. See Figure 11.

14. Not production tested. parameters guaranteed by design and characterization.

15. Attenuation measured with sinusoidal input jitter equal to 3/4 of measured jitter tolerance.
Circuit attenuates jitter at 20 dB/decade above the corner frequency. See Figure 16. Output jitter
can increase significantly when more than 28 Ul's are input to the attenuator. See discussion in

jitter Attenuator section.
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ASAHI KASEI [AK61584]
ANALOG SPECIFICATIONS (TA=-40 to 85°C;power supply pins within +/-5% of nominal)
Parameter [ Min | Typ Max | Units
Transmitter
AMI Output Pulse Amplitudes (Note 16)
E1,750hm (Note 17) 2.14 2.37 2.6 Vop
E1,1200hm (Note 18) 2.7 3.0 3.3 Vop
T1,DSX-1 (Note 19) 2.4 3.0 3.6 Vop
Recommended Transmitter Output Load (Note 16)
T1, - 25 - ohm
E1,750hm - 43 - ohm
E1,1200hm - 68.9 - ohm
Jitter Added
by the Transmitter 8kHz — 40kHz - 0.013 - Ulpp
10Hz — 40kHz - 0.016 - Ulpp
Broad Band (Note 20) - 0.027 - Ulpp
Power in 2 kHz band about 772 kHz (Notes 14 and 21) 12.6 15 17.9 dBm
(DSX-1 only)
Power in 2 kHz band about 1.544 MHz (Notes 14 and 21) -29 -38 - dB
(referenced to power in 2 kHz band at 772 kHz)  (DSX-1 only)
Positive to Negative Pulse Imbalance (Notes 14 and 21)
T1,DSX-1 - 0.2 0.5 dB
E1l,amplitude at center of pulse interval -5 - +5 %
E1,width at 50% of nominal amplitude -5 - +5 %
Transmitter Return Loss (Notes 14, 21, and 22)
51 kHz - 102 kHz 8 - - dB
102 kHz - 2.048 MHz 14 - - dB
2.048 MHz - 3.072 MHz 10 - - dB
E1 Short Circuit Current (Note 23) - - 50 |[mArms
E1l and DSX-1 Output Pulse Rise/Fall Times (Note 24) - 25 - ns
E1 Pulse Width (at 50% of peak amplitude) - 244 - ns
El Pulse Amplitude  E1, 750hm -0.237 - 0.237 Vop
for a space E1,1200hm -0.3 - 0.3 Vop

Notes: 16. Using a transformer that meets the specifications in Table 2.
17. Measured across 750hm at the output of the transmit transformer for CON2/1/0=0/0/0.
18. Measured across 120ohm at the output of the transmit transformer for CON2/1/0=0/0/1.

19. Measured at the DSX-1 Cross-Connect for line length settings CONZ2/1/0=0/1/0, 0/1/1,

1/0/0, 1/0/1, and 1/1/0 after the length of #22 ABAM cable specified in Table 1.
20. Input signal to TCLK is jitter free.

21. Typical performance with a 0.47 uF capacitor in series with primary of transmitter output transformer.
22. Return loss = 20 log 19 ABS ((z1+z0)/(z1-z0)) where z1 = impedance of the transmitter, and

Zy=cable impedance.
23. Transformer secondaries shorted with 0.50hm resistor.
24. At transformer secondary. From 10% to 90% of amplitude.

0185-E-00
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ASAHI KASEI [AK61584]
SWITCHING CHARACTERISTICS-T1 CLOCK/DATA (Ta = -40 to 85°C;power supply
pins within +/-5% of nominal; Inputs: Logic 0=0V, logic 1=DV+)(See Figures 1,2, and 3)

Parameter Symbol Min Typ Max | Units
TCLK Frequency (Note 25) ftclk - 1.544 - MHz
TCLK Duty Cycle tpwh2/tpw2| 30 50 70 %
RCLK Duty Cycle (Note 26) |tpwhl/tpwi| 45 50 55 %
Rise Time All Digital Outputs (Note 27) tr - - 65 ns
Fall Time All Digital Outputs (Note 27) tr - - 65 ns
TPOS/TNEG to TCLK Falling Setup Time tsu2 25 - - ns
TCLK Falling to TPOS/TNEG Hold Time th2 25 - - ns
RPOS/RNEG to RCLK Rising Setup Time tsul - 274 - ns
RCLK Rising to RPOS/RNEG Hold Time thl - 274 - ns

Notes: 25. Max value of 8.192 MHz describes the maximum burst rate of a gapped input clock(TCLK).

For the gapped clock to be tolerated by the AK61584, the jitter attenuator must be switched to

transmit path of the line interface. The maximum gap size is defined in the Analog Specification table.
26. RCLK duty cycle may be outside the spec limits when jitter attenuator is in the receive path,
and when the jitter attenuator is employing the overflow/underflow protection mechanism.

27. At max load of 50pF.

SWITCHING CHARACTERISTICS-E1 CLOCK/DATA (TA = -40 to 85°C;power supply
pins within +/-5% of nominal; Inputs: Logic 0=0V, Logic 1=DV+

(See Figures 1, 2, and 3)

Parameter Symbol Min Typ Max Units
TCLK Frequency (Note 25) ftclk - 2.048 - MHz
TCLK Duty Cycle tpwh2/tpw2| 30 50 70 %
RCLK Duty Cycle (Note 26) [tpwhl/tpwl| 45 50 55 %
Rise Time All Digital Outputs (Note 27) tr - - 65 ns
Fall Time All Digital Outputs (Note 27) tr - - 65 ns
TOPS/TNEG to TCLK Falling Setup Time tsu2 25 - - ns
TCLK Falling to TOPS/TNEG Hold Time th2 25 - - ns
RPOS/RNEG to RCLK Rising Setup Time tsul - 194 - ns
RCLK Rising to RPOS/RNEG Hold Time thl - 194 - ns

0185-E-00
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ASAHI KASEI [AK61584]

tr tf

Any Digital Output 90% 90%
10% 10%

Figure 1. Signal Rise and Fall Characteristics
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(for CLKE=low)

Figure 2. Recoverd Clock and Data Switching Characteristics
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- o

TCLK J
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Figure 3. Transmit Clock and Data Switching Characteristics
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ASAHI KASEI [AK61584]
SWITCHING CHARACTERISTICS -SERIAL PORT (Ta = -40 to 85°C;

DV+,TV+,RV+ = nominal +/-0.3V; Inputs: Logic 0 = 0V, Logic 1 = RV+)

Parameter Symbol Min Typ Max | Units

SDI to SCLK Setup Time tdc 25 - - ns
SCLK to SDI Hold Time tcdh 25 - - ns
SCLK Low Time tcl 50 - - ns
SCLK High Time tel 50 - - ns
SCLK Rise and Fall Time tr tf - - 15 ns
CS to SCLK Setup Time tce 20 - - ns
SCLK to CS Hold Time (Note 28) tcch 20 - - ns
CS Inactive Time tcwh 100 - - ns
SCLK to SDO Valid (Note 29) tedv - - 50 ns
CS to SDO High Z tcdz - 50 - ns

Notes: 28. If SPOL=0, then CS should return high no sooner than 20ns after the 16‘th falling edge of SCLK

during a serial port read.
29. Output load capacitance = 50 pF.

tcwh
cs 1
too F\_/FL

SCLK \

tdc ted

SDI Lse /] M Lss |/l MW MSB |/

CONTROL BYTE DATA BYTE

Figure 4. Serial Port Write Timing Diagram

CSs tcdz

F tcdv |

High-Z
soo | ] Y
SPOL=0
Figure 5. Serial Port Read Timing Diagram
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ASAHI KASEI [AK61584]

SWITCHING CHARACTERISTICS -JTAG (Ta = -40 to 85°C;
TV+,RV+ = nominal +/-0.3V; Inputs: Logic 0 = 0V, Logic 1 =RV+

Parameter Symbol Min Typ Max | Units
Cycle Time teyc 200 - - ns
J TMS/J TDIto J TCK rising setup time tsu 50 - - ns
J CLKrising to J TMS/J TDI hold time th 50 - - ns
J TCLK falling to J TDO valid tdv - - 50 ns
tcyc N
J TCK F \
tsu| th
J TMS
J TDI
tdv
J TDO
Figure 6. JTAG Swithing Characteristics
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ASAHI KASEI [AK61584]

OVERVIEW The driver internally matches the impedance of the

load, providing excellent return loss. The benefit of
The AK61584 is a universal line interface forthe internal impedance matching is a 50 percent
T1/E1 applications, designed for high-volume cardgeduction in power consumption compared to im-
where low power, high density and universal op-lementing return loss with external resistors. With

eration is required. One b

the functions needed for a

oard desigm support

line interfaceluding a

line driver, a receiver and jitter attenuator.

12.352MHz
Clock

= Y T

externalresistors a driver hae drive the equiva-
all T1/E1 short-haul modes. The T1 and E1 modetent of two line loads.
can be selected entirely via software.

The receiver contains clock and data recovery cir-
As shown in Figure 1, the AK61584 provides allcuits.

The jitter attenuator meets AT&T 62411 require-

ments without the use of an external quartz crystal.
The line driver generates waveforms compatibleThe attenuator does require an external reference
with E1 (ITU-T G.703),T1 short haul (DSX-1). clock.

Control VCC

Micro Controller
serial port

|

| |

l

REFCLK  1XCLK ‘ IPOL RESET MODECS INT SCLK SDO SDI
| JTcilka  Clock Control TTIPLH |
- TPoS1 a700F N { transrrit
Framer TNEG1 TRING1 by
RCLK1 Channel 1 RTIPL| 2o j
:: RPOS1 o E receive
RNEG1 RRING1|——— —|
- TPOS2 470pF N ransmi
)] TRING2 () i
Framer ;25(2; Channel 2 RTIP2|—y e
e |rRPOS2 Ra{;’—1 }—v N %E receive
[—|RNEG2 RRING2| = i
Power Supply
AV+ AGND BGREF TGND2 TV+2 TV+1 TGND1 RGND2 RV+2 RV+1 RGND1 DV+ DGND
I $R3 H }_){ 3
b—{ VSkOhm ﬁuj:_‘ >o_.{luF ﬁu}:‘ 0.1uF ;;){lul:
Vee >_{ Vv 4
\Y
0.1uF ——
—‘7 ZEUF v
Vce Data Rate REFCLK Frequency MHz Cable R1-R4 Transformers
Volts MHz 1XCLK=1 1XCLK=0 ohm ohm T1-T4
1.544 1.544 12.352 100 12.5 1:2
3.3 2.048 2.048 16.384 75 21.5 1:1.32
120 34.4
Figure 7 - Typical Connection Diagram
( Host Mode)
-10- ‘
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ASAHI KASEI [AK61584]

OPERATING OPTIONS T1/E1 framing device. Alternatively, eoder mode
can be selected. In coder mode, an internal
The following are the major operating options whichB8ZS/AMI/HDB3 coder can be used on those sys-

are supported by the AK61584: tems which don't need T1/Eframers (typically
high-speed multiplexers). In host mode, the choice of
Control transmit encoder is independent of the choice of re-

ceiver decoder.
Control of the AK61584 is via eithéost mode (seri-
al port) orhardware mode (individual control lines). Reference Clock
Hardware mode offers significantly fewer program-

mability options than the host mode. The AK61584 requires a T1 or E1 reference clock.
This clock can be either a 1-X clock (jle544 MHz
T1/E1 or 2.048MHz). or can be a 8-X clock (i.e., 12.352

MHz or 16.384 MHz). In systems which want soft-
The AK61584 supports T1 short-haul (DSX-1), andware selection of data rate, theX clock option is
E1 operation. The configuration pins (CON <0:2>)typically chosen, and the reference clock is tied to the
and register bits control transmitted pulse shapedfansmit clock. In systems with a jittered transmit
transmitter source impedance, and receiver slicing|00k, an external oscillator should drive the reference
level. Both channels must be operated at the sanfock input, and a 8-X rate can be used to minimize
rate (both T1 or both E1). the physical size of the oscillator. In either case, any
jitter present on the reference clock will not be filtered
The pulse shapes are fully pre-defined by circuitry irby the jitter attenuator, and the reference clock should
the AK61584, and are fully compliant with appropri- have 100 ppm or better frequency accuracy.
ate standards when used with our application guideli-
nes in standard installations. Power Down

The transmitter impedance changes with the lindEither one of the two line interfaces may be indepen-
length options in order to match the impedance of theently powered down.
load (75-ohm for E1 coax, 100-ohm for T1, 120- ohm

for E1 Shielded twisted pair). Jitter Attenuator

The receiverslicing level is set at 65% for DSX-1 The jitter attenuator may be placed in the receiver
short-haul, and at 50% for all other applications. path, the transmit path or bypassed entirely.

Line Codes

The AK61584 supports &ransparent mode where
the line code is encoded and decode by an external

0185-E-00 -11-
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ASAHI KASEI

OVERVIEW OF APPLIGATIONS

[AK61584]

AT&T 62411 Customer Premises Application

This section summarizes a typical application of the

AK61584 in various environments, and discusses
what AK61584 options would normally be selected

in that application. See Figure 8.

AT&T 62411 applies at the T1 interface between
the customer premises and the carrier, and must be
implemented by the customer premises equipment.

AT&T 62411 APPLICATION
(Systems with a single T1 line)

12.352MHz +32ppm AKG1584
———REFCLK
TPOS
me TRANSMIT
TNEG LINE DRIVER TRING
Tolk TRANSFORMER
Cs2180B
FRAMER
CIRCUIT
RCLK ITTER RTIP
RECEIVE
RPOS ATTENUATOR LINE RECEIVER RRING
TRANSFORMER
RNEG
ASYNCHRONOUS MUX APPLICATION
(for example, VT1.5 card for SONET or SDH mux)
12.352MHz +100ppm
pem [k AKG1584
TDATA N TP e ——
JITTER
LINE DRIVER
ToLK L laTTENUATOR | TRING TRANSFORMER
" o AMI
gappe:
MUX B8ZS
RCLK iesd
CODER RTIP
] AS | une rRecaver RECEIVE
RDATA
e |pETECT | RRING TRANSFORMER
SYNCHRONOUS APPLICATION
(including 62411 systems with multiple T1 lines)
[—u REFCLK AKG1584
TP
LINE DRIVER TRANSMIT
TRING TRANSFORMER
CS2180B
FRAMER
CIRCUIT
JITTER RTIP
RECEIVE
ATTENUATOR LINE RECEIVER RRING
TRANSFORMER

Figure 8. Configuration Examples for Various Applicatons
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ASAHI KASEI [AK61584]

In 62411 applications, an overriding design considera-

tion is management of jitter. Typicallthe AK61584  Category Il Synchronous Application

will use it's jitter attenuator on the receive side to re-

duce the jitter seen by the system synchronizer. Thé typical example of a category Il application is a T1
transmit clock presented to the AK61584 by the systentard of a central office switch or a 0/1 digital
will be Stratum 4 quality or better, and is input to bothcross-connect system. These systems use receive side
the reference clock pin artdansmitclock pin. If an  jitter attenuation to reduce the jitter presented to the
independentlock source is used for tieference clock, system, and will use a Stratum 3 or better system clock
thejitter on the reference clock must be well below theto feed the AK61584 transmit and reference clocks. In

jitter allowed by 62411. these systems, a single hardware design can support T1

and/or E1 under software control since the rate of the
Category | Asynchronous Multiplexer transmit/reference clock rate will be varied by the sys-
Application tem to match the line rate(T1 or E1).

Asynchronous multiplexers take multiple T1/E1 linesTRANSMITTER

(which are asynchronous to each other), and combine

them into a higher spedthnsmissiorrate. Examples The transmitter takes data from a T1 or E1 terminal,
are M13 muxes, and SONET muxes. In these systemand produces pulses of appropriate shape. The transmit
the jitter attenuator is used on the transmit side of thelock (TCLK) and transmit data (TPOS & TNEG, or
AK61584 to remove the waiting time jitter caused byTDATA) are supplied synchronously. Data is sampled
the multiplexer. Because the transmit clock is jitteredpn the falling edge of the input clock.

the reference clock to the AK61584 will be provided by

an external quartz crystal, which operates at the 1-X dPulse shaping and signal level are determined by con-
8-X data rate. T1/E1 framers are typically not requirediguration inputs as shown in Table 1. Typical output
in asynchronous multiplexers, so the B8ZS/pulses are shown in Figures 9 and 10.

AMI/HDB3 coders in the AK61584 are activated.

C C C | TRANSMITTER RECEIVER

O O O | Pulse Widthat Pulse Shape Slicing Coder

N N N | 50% amplitude Level

210

0 0 0 | 244 ns(50%) El:square, 2.37 Volts into 750hm 50% AMI/HDB3
0 0 1 | 244 ns(50%) El:square, 3.00 Volts into 1200hm 50% AMI/HDB3
0 1 0 | 350 ns(54%) DSX-1:0-133ft 65% AMI/B8ZS
0 1 1 | 350ns(54%) DSX-1:133-266ft 65% AMI/B8ZS
1 0 0 | 350ns(54%) DSX-1:266-399ft 65% AMI/B8ZS
1 0 1 | 350ns(54%) DSX-1:399-533ft 65% AMI/B8ZS
1 1 0 | 350ns(54%) DSX-1:533-655ft 65% AMI/B8ZS

CONB3 must be set to 0.

Table 1. Configuration Selection

-13-
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ASAHI KASEI

NORMAUIZED
ANVPUTUDE
10 - R T
= | ATET CB 119
! i SPECIACATION
/

Qs

Figure 9. Typical Pulse Shape at DSX-1 Cross Connect

The line driver internally matches the impedance of th@ut a maximum of 50 mA-rms, as required by the Bri-

V =100%

[AK615841

269 ns
(244 + 25)
X
<R
g
§ o 194 ns
8 (248<50) .
“IT—— Nominal pulse
50%
244 ns
219ns
X 244 — 25 N
5 ( ) &
0% © S
g <
&

488 ns

(244 + 244)
Note —V correspondso thenominalpeakvalue.

Figure 10. Mask of the Pulse at 2048kbps Interface

line load, providing 14 dB of return loss during thetish OFTEL OTR-0001 specification.

g

transmission of both marks and spaces. This improv
signal quality by minimizing reflections off the trans-
mitter. Internal impedance matching reduces curre
consumption by factor of nearly two compared to retur,

Turns ratio

nt
n

1:2 step-up for TX(T1)
1:2 step-down for RX(T1)
1:1.32 step-up for TX(E1)
1:1.32 step-down for RX(E1)

loss achieved by external resistors.

Primary inductance

1.5 mH min measured at
772 kHz

The transmitter provides for all ones insertion at th
frequency of REFCLK. Transmit all ones is selecte

Primary leakage
inductance

0.3 uH max at 772 kHz
with secondary shorted

when TAOS goes high, and causes continuous ones
be transmitted on the line (TTIP and TRING). In thig

8econdary leakage

0.4 uH max at 772 kHz

mode, the TPOS and TNEG, or TDATA, inputs are ig
nored.

Inductance

Lnterwinding 18 pF max, primary to
Capacitance secondary
ET-constant 16 V-us min

When any transmit control pin (TAOS, LLOOP, or
CON<0-2>) is toggled, the transmitter stabilizes within

Table 2(a). Transformer Requirements

22 bit periods. The transmitter will take longer to stabji-

lize when RLOOP is selectdzbcause the timing cir-
cuitry must adjust to the new frequency.

Recommended transmitter transformer spedifioa

Turns Ratio Part# Manufacturer
1:2(T1) PE-65351 Pulse Engineering
4023 JPC Corporation
1:1.32(E1) 67148170| Schott Corporation
4022 JPC Corporation

are shown below:

When the transmitter transformer secondaries are

shorted via a 0dhm resistor, the transmitter will out-

Table 2(b) Recommended Transformer

0185-E-00 -14-
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ASAHI KASEI [AK61584]

RECEIVER is mode via contralegister (Channel 1 Control A, bit 7).
The receiver extracts data and clock from THEEL CLKE |DATA CLOCK |Clock edge for
signal and outputs clock and synchronized data. The valid data
receiver can receive signals over the entinege of LOW |RPOS |RCLK |Rising
short haul cable lengths. RNEG |RCLK |Rising
HIGH |RPOS |RCLK |[Falling
The clock recovery circuit is a second-orgdrase RNEG |RCLK |Falling
lock loop, and can tolerate as much as 0.4Ujittef
from 10 kHz to 100kHz, without err@Figure 11). The Table 3. Data Output/Data relationship

clock and data recovery circuitt@erant of long strings
of consecutive zeros, and will successfully receive dhe signal is detected differentially across theeive

1-in-175, jitter- free input signal. transformer. Recommended receiveansformer
specifications are identical to the transmit transformer
specifications.

300 AK61584

100 Performance

T\ AT&Te2411 Receiver Loss of Signal
(1990 Version)

?3 The receiver will indicate loss of signal upon receiv-
PEAK-TO-PEAK ing 175+/-15 consecutive zeros. A digital counter
(unilififals) counts received zeros, based on recoveteck cy-

s cles. The receiver reports logEsignalby setting the

04 appropriateLoss of Signal pin, LOS high. The LOS

o1 | | | | condition is exited using the ANSIL.231- 1993 criteria,

1 10 100 300 700 1k 10k 100k namely 12.5% ones density forl75+/-75 bit periods with
JITTER FREQUENCY(Hz) no more than 10@erosin a row.
Figure 11. Minimum Input Jitter Tolerance of Receiver
(Clock Recovery Circuit and Jitter Attenuator) If a loss of signal condition occurs when the stde is

being used, the LOS and LOS-latchatd will be set
Data at RPOS and RNEG, is stable and may beand an interrupt will be issued. LOS will go low (and flag
sampled using the recovered clock. CLKE deiees the interrupt pin again, ihe serial /O is used) when a
the clock polarity for which output datagsable and valid valid signal is detected. The LOS-latched bit sy high
as shown in Table 3. When CLKE is high, RPOS andintil read, and then will remain lountil the next loss
RNEG are valid on the fallingdge of RCLK. When of signal event occurs. S€égure 12. Note that in the
CLKE is low, RPOS and RNEG awalid on the rising hosts mode serial port operation, LOSsiswltane-
edge of RCLK. In Hardwarenode, the CLKE selec- ously available from both the register and lp®Sx.
tion is made via pin 27. Ihost mode, the CLKE selection

LOS Currently Active "Short" LOS event "Long" LOS event
(LOS bit & LOS pin)
Latched LOS AN leared by Read
(Latch LOS bit) Set by start of LOS
Interrupt V\ leared by Read
(INT)

Set by Change of LOS

Read LOS bits

Figure 12 Loss of Signal Event Relationship

0185-E-00 -15- ‘98/04
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When the jitter attenuator is in the receive pagign loss
of signal, the frequency of lastamvered signal is ,
held over. When the jitteattenuator is not in the re- 10 -
ceive path, the lasecovered frequency is not held over, 20| -
Rather, theoutput frequency will become the frequen-
cy of the reference clock.

YMlnlmum Attenuation Limit -

S\ 62411 (1990 Version)
Requirements

300 NN

40 |- b) Maximum \. - .. - L
Attenuation .
Limit‘ N\

Attenuation in dB

Any time a channel is reset or powered down, (fol
example by RESET, PD1, PD2, or power+eset),

501

the loss of signal indicator on that channel is set higt 0T peissa erfomance
The loss of signal indicator remains high until data is 1 10 100 Tk 10
recovered by the receiver. Frequency in Hz

Receiver AIS Detection Figure 13. Typical Jitter Transfer Function

The receiver detects AIS upon observation ofthe location of theattenuators iprogrammable on a
99.9% ones density for 5.3 ms. More specifictig, AIS  per-channel basis, using bitsATTENO1 and
detection criteria is less than 9 zemst of 8192 bits. ATTEN11 for channel 1, and bitATTENO2 and

Wh_en AIS Is detected, thAK61584_ sets the control ATTEN12 for channel 2. The control bits also conform
register bits AIS and.atched-AlIS, high. In the coder t0 Table 4

mode, the receivealso sets output pin AIS high. The
end of theAlS condition occurs whemp 9 zeros are
detectecbut of 8192 bits. The AIS bits in the status A typical jitter attenuation curve is shown in Figure 13.
register operate the same as the LOS bits (see Ta-

ble5) upon detecting AIS. When a channglasvered The attenuator consists of a 64-bit FIFO, a nar-

down, all indications are forced low. row-band monolithic PLL, and control logiSignal
jitter is absorbed in the FIFO. The FIFOdssigned to
JITTERATTENUATOR neither overflow nor underflow. lbverflow or under-

flow is imminent, the jittertransfer function is altered to
The jitter attenuator can be switched into eitherreceive  insure that no biérrors occur. Under this circumstance, jit-
or transmit paths. Alternatively @an be removed from ter gain may occur, and jitter should be attenuated exter-
both paths (thereby decreasprgpagation delay). nally in a frame buffer. The jitter attenuateill typi-

cally tolerate 43 Uls before the oftew/underflow

AttenOx Attenix Location of mechanism takes effect. Before fitter attenuator has
Jitter Attenuator had time to “lock” to the average incoming frequency,
0 0 Receiver for example, after ahip reset, the attenuator will tolerate
0 1 Transmitter a minimum of 22 Uls before the overflow/underflow
1 0 Neither mechanisntakes effect.
1 1 Reserved For T1/E1 line cards employed in high-speed mul-

tiplexers (e.g.,SONET and SDH), the jittattenu-
ator is typically used in the transmit pafthe attenuator
In hardware mode, the location of the attenuators is thean be fed a gapped transmit clock, with gaps 22 Uls,

same for channel 1 and 2, and is colgtblby pins and transmit clock burst rat8 MHz.
ATTENO and ATTENL. See Table4. host modes,

Table 4Jitter Attenuation Control

0185-E-00 -16- ‘98/04
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CODER MODE
LOOPBACKS
In the coder Mode, three line codes are availabidl,
B8ZS and HDB3. The input to the encoder is TDATA. Local Loopbacks
The outputs from the decoder are RDA&Ad BPV
(Bipolar Violation Strobe). In host modes, the encoderThe two local loopbacks take clock and dataserded
and decoder are selected using control register bitsn TCLK, TPOS, and TNEG, or TDATA and out-
CODER (1 =oder active, 0 = transparent modeder  puts it at RCLK, RPOS and RNEG, or RDATA. As
disabled) and AMI-T/AMI-R (1 =AMI, 0 =B8ZS or shown in the block diagram on the first page ofdhta
HDB3) where the transmitter and receiver can be indesheet, loopback Ihcludes the jitter attenuator. Loop-
pendently controlled. The selection of B8ZS versusback 2 includes the line driver and the receiver.
HDB3 is made by the control bits: CON<0:3>. In
hardware mode, the encoder and decoder are controll&®" both localoopbacks, nputs to the transmitter are
simultaneously by pins CODER1 and CODER?2 (1still transmitted on the line, unless TAOS has been se-
=coder active, 0 =transparent mode, coder disable). TH&cted in which case, AMI-coded continuous ones are
line code is B8ZS or HDB3. The selection of B8ZS transmitted tdhe line at the rate determined by TCLK.
versus HDB3 is made by the pins: CON<0:2>. Receiver inputs are ignored when local loopback is in
effect. Localloopback 1 is selected by a control pin,
In the coder mode, the receiver sets output pins AIS®F & control bitLoopback 2 isselected only via a con-
and AIS2 high, when AIS is detected, respectively orfTol bit.
channels 1 and 2.
Remote Loopback
In the coder mode, pin BPV goes to a logic 1dioe bit
period when a bipolar violation is detectedtie received N remote loopback, the recovered clock and data input
signal. B8ZS (or HDB3) zero substitutions are noton RTIP and RRING are sent back out on the line via
flagged as bipolar violations if the B8zS (or HDB3) TTIP and TRING as shown in the blockagram on
decoder has been enabled.l&tched-BPV indica- the front page of this data sheet. Thezovered in-

tion is also available ithe status register. coming signals are also sent RCLK, RPOS and
RNEG, or RDATA. A remotdoopbackmay be selected
REFERENCE CLOCK in both the hardware and host modisnultaneousselec-

tion of local and remote loopback modes is not valid.

The AK61584 requires a T1 or E1 reference clock.

This clock is input on pin REFCLK, and can ¢ither =~ POWER DOWN

a 1-X clock (i.e1.544 MHz or 2.048 MHz), or a 8-X

clock (i.e.,12.352 MHz or 16.384 MHzpin 1XCLk ' 1€ PD1 and PD2 pins reset, respectively,ithas-

determi hich otion i d (acihieh for 1-X. and mitter, receiver aniitter attenuator othannels 1 and 2.
etermines which option is used (acigh for 1-X, an Whenever PD1 or PD2 is selectdlug selected channel

low for 8-X). remains poweredlown, and the outputs (pins RCLK,
RPOS, RNEG, RDATA, BPVAIS, TTIP, and TRING)

Any jitter present on the reference clock will not be filteredassociated with that channehre put into a

by the jitter attenuator, and will f@esent on the output high-impedance state, and pin LOS is set higidi-

of the jitter attenuatofThe reference clock should have a tionally, the statusregister bits are reset. The control,
minimum accuracy af00 ppm mask, and arbitrarwaveform registers are unchanged.

-17-
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The non-selectedhannel operates normally. Selecting CONTROL

PD1 or PD2 does not reset the AK61584 control reg- L .

. . . . Control of the AK61584 is via either host mode (regis-
isters, or serial control ports. Simultaneousfecting

) - ter read/write via serial control port), lserdware mode
PD1 and PD2 will power down somedditional (individual control pin).Hardware mode offers significantly

analog circuitry that is shared tpth channels. After  fewer programmability options than the host mode.

exiting the power down statdhe channel will be fully

operational in lesthan 20 ms. The following pins are used to select the mode. The
MODE pin active low selects Hardware mode. The
MODE pin active high enables host mode. Ohost

RESET mode is invoked, the pin 16 must be sd¢ogic low. The
definition of the pins in each mode is shown in the

In operation, the AK61584 is continuously baited,  block diagram of the first page of thiata sheet.
making the performance of the devicglependent
of power supply or temperatureariations. The
continuous calibration function forgoes any requirementiardware Mode
to reset the line interface when in operation.

The following control options are available in Hard-
The RESET pin resets the entire device, inoydhe ~ Ware mode on a per channel basis: paleswn, remote
control logic, and clears all control antask registers. |00pback, transmit all ones, coder mode, line length
A reset event results in tHeitched-reset bit being setin Selection and location of jitter attenuator.
the Status register. Aeset request can be made by
setting RESEThigh for at least 200 ns. Reset will ini-
tiate on the falling edge ®ESET.The reset operation Ho0st Modes

takes less than 20 ms to complete. Upon exiting;l_| ) )
RESET, both channels are powered up. ost mode allows a microcontroller to read/write ten

AK61584 control and status registers. Titegisters
are defined in Table 5, and discussed later section.

POWER ON RESET Host mode interface porse available for serial.

Upon power-up, the IC is held in a static statdil the |, host mode, the AK61584 registerccupies a

supply crosses a threshold of approximately 60% of thgiy_pit address space, where thase bits select a
power supply voltage. When thtreshold is crossed, the egister in the range h10 hd9.
device will delay forabout 10 ms to allovthe power

supply to reach operating voltage. After this delay, cali-the Ak61584 generates an interrupt on pin INT

bration of the transmit and receive sections commenceg,henever a status register changes. The polarity of the
The calibration can take place only if REFCLK and |\ pin is programmable. When the IP®Ln is high
TCLK are present. The initial calibraticiakes less |NT goes high to generate a proses interrupt.

than 20 ms. The power-on reset hastiee effect as the \ypen the IPOL pin is low, INGoes low to generate
RESET. Apower-on reset evergsults in the Latched-reset 5 processor interrupt.
bit being set in th&tatus register.

-18-
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REGISTERS

The control and status registers are definedidhle 5,
and are accessible in host mode. Eelsnnel has its
own set of Status, Mask and Contifhe status register

[AK61584]

sometime since the last read of dtatus register.

Latched-BPV: indicates a bipolar violation event has
been detected in the receiver sometime stheelast
read of the status register. This biset only when the

is readonly. Writing to the status register has no impact orline-code decoder is enabled.

its contents. Interrupts are generated on the INT pin every

time a status register changes. Reading a status regidtetched-Overflow: Indicates that a waveform generated
resets all bits irthat status register to 0. The mask reg-using the Arbitrary Waveforms has exceediell scale
ister allows the user to mask interrupts on a statusometime since the last read of #tatus reigter.

register on a per-bit basis. The control registers select fe@@ptional information, refer to the Application Note.)

tures /functionality.

Status Registers Description

Each bit in the status register is defined below.

LOS and Latched-LOS : Indicates loss of signal
condition. LOS is set high while LOS condition is
currently detected. Latched-LOS indicates that a
LOS condition has occurred since the last read of
the status register.

AlIS and Latched-AlS: Indicates an all-ones condition.

AIS is set high while AIS condition is currently de- Latched-reset:
tected. Latched-AlIS indicates thaAéS condition has
occurred since the last readtbé status register.

Indicates that a reset event
(power-up or manual) has occurred since the last read
of the status register. This status bit is not maskable.

Interrupt: Indicates that the status register ¢lasnged

Register Bit |Name Definition Reset
Address 1 | 0 Value
h10 Channel 1 Status
b0000
7 |LOS1 LOS currently detected no LOS 1
6 [Latched-LOS1|LOS event since last read no LOS 1
5 |AIS1 AIS currently detected no AIS 0
4 |Latched-AlIS1 |AIS event since last read no AIS 0
3 |Latched-BPV1 [BPV event since last read no BPV 0
2 |Latched Pulse overflow since last no overflow 0
-Overflowl Read
1 |Latched-reset |Reset event since last read no reset 1
0 [Interruptl Interrupt event since last no interrupt 0
Read
h1l Channel 2 Status
b0001
7 |[LOS2 LOS currently detected no LOS 1
6 |Latched-LOS2 |LOS event since last read no LOS 1
5 [AIS2 AIS currently detected no AIS 0
4 |Latched-AlS2 |AIS event since last read no AIS 0
3 |Latched-BPV2 |[BPV event since last read no BPV 0
2 |Latched Pulse overflow since last no overflow 0
-Overflow2 Read
1 [reserved 0
0 |Interrupt2 Interrupt event since last no interrupt 0
Read
Table 5(a). Status Registers
0185-E-00 -19- ‘98/04
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Register Bit [Name Definition Reset
Address 1 | 0 Value
h10 Channel 1 Mask
b0010
7 |Mask LOS1 Mask status bit 7 Enable status bit 7 0
6 |Mask Latched-|Mask status bit 6 Enable status bit 6 0
LOS1
5 |Mask AlIS1 Mask status bit 5 Enable status bit 5 0
4 |Mask Latched-|Mask status bit 4 Enable status bit 4 0
AIS1
3 |Mask Latched-|Mask status bit 3 Enable status bit 3 0
BPV1
2 |Mask Latched |Mask status bit 2 Enable status bit 2 0
-Overflowl
1 [reserved 0
0 |Mask Mask status bit 0 & Enable status bit 0 & 0
Interruptl Interrupt pin Interrupt pin
h1l Channel 2 Mask
b0011
7 [Mask LOS2 |Mask status bit 7 Enable status bit 7 0
6 [Mask Latched-|Mask status bit 6 Enable status bit 6 0
LOS2
5 |Mask AIS2 Mask status bit 5 Enable status bit 5 0
4 |Mask Latched-|Mask status bit 4 Enable status bit 4 0
AIS2
3 |Mask Latched-|Mask status bit 3 Enable status bit 3 0
BPV2
2 |Mask Latched |Mask status bit 2 Enable status bit 2 0
-Overflow?2
1 [reserved 0
0 |Mask Mask status bit 0 & Enable status bit 0 & 0
Interrupt2 Interrupt pin Interrupt pin

Note)Mask LOS and Mask Latched-LOS need to controlled simultaneously, and Mask AlS and Mask

Latched-AlIS also.

Table 5(b). Mask Registers
Mask Registers Description AMI-T: Writing a “0” enables the B8ZS or HDB3
encoder in the transmit path. B8ZS vs. HDB3 se-
lection is determined by the CON<O0:2> biriting
a “1” enables the AMI encoder.

Writing a “1” to a bit of the mask register fordbe corre-
sponding bit of the status register to stay fixed at “0”.

CLKE: When CLKE is set to “1”. RPOS and
RNEG are valid on the falling edge of RCLK.
When CLKE is set to “0”, RPOS and RNEG are
valid on the rising edge of RCLK. This bit con-
AMI-R: Writing a “0"enables the B8ZS or HDB3 trols the RPOS/RNEG polarity for both host
decoder in the receiver path. B8ZS vs. HDB3 semodes. The CLKE pin provides the same function-
lection is determined by the CON<0:2> bi&riting ality for the hardware mode.

a “1” enables the AMI decoder.

Control A Registers Description

Each bit in the control register is defined below.

-20-
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Register bit |Name Definition Reset
Address 1 lo Value
h14 Channel 1 Control A
b0100
7 |CLKE RPOS/RNEG valid on RPOS/RNEG valid on rising 0
Falling RCLK RCLK
6 |PD1 Power Down Channel 1 Power Up Channel 1 0
5 |ATTENO1 ATTENO1 ATTENN11 0
4 |ATTEN11 0 0 Attenuator 1 in receiver path 0
0 1 Attenuator 1 in transmit path
1 0 Attenuator 1 inactive
3 |CODER1 Coder/Mode enabled Transparent mode enabled 0
2 |AMI-T1 AMI encoder enabled B8ZS/HDB3 encoder enabled 0
1 |AMI-R1 AMI decoder enabled B8ZS/HDB3 decoder enabled 0
0 |Factory Test1l [Test Normal Operation 0
h15 Channel 2 Control A
b0101
7 |Reserved Must be set to 0 0
6 |PD2 Power Down Channel 2 Power Up Channel 2 0
5 |ATTENO2 ATTENO2 ATTEN12 0
4 |ATTEN12 0 0 Attenuator 2 in receiver path 0
0 1 Attenuator 2 in transmit path
1 0 Attenuator 2 inactive
3 |CODER2 Coder/Mode enabled Transparent mode enabled 0
2 |AMI-T2 AMI encoder enabled B8ZS/HDB3 encoder enabled 0
1 |AMI-R2 AMI decoder enabled B8ZS/HDB3 decoder enabled 0
0 |Factory Test Test Normal Operation 0

Table 5(c). Control A Registers

CODER: Writing a “1” enables a coder (AMI, channels operating at diftert rates. After a manual or
B8ZS or HDB3), and enables pins TDATA, RDATA, power-on reset, thEON bits are reset to the E1 rate.
AIS and BPV. Writing a “0” disables the coder, plac-If a single channel T1 mode is desired (i.e., second

ing the channel in transparent mode, and enpinlesTPOS,

TNEG, RPOS and RNEG.

Factory Test: Must be set to “0” for normal operation.

PD: Writing a “1” powers down the channel.

Control B Registers Description

Each bit in the control register is defined below.

CON<0:2>: controls the configuration of theans-

mitter, receiver and coder as shown in TableBbth
channels must operate at the same rateh( T1 or
both E1). Specifications are nguaranteed with the TAOS: Writing a “1” enables transmit all ones.

channel is not used), it is recommended that both chan-
nels be set to the T1 rate.

LLOOP1: Writing a “1” enables local loopback #1,
as shown in the block diagram on the frpage of the
data sheet.

LLOOP2: Writing a “1” enables local loopback #2,
as shown in the block diagram on the frpage of the
data sheet.

RLOOP: Writing a “1” enables remote loopback
for this channel.

0185-E-00
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Register Bit [Name Definition Reset

Address 1 | 0 Value

h16 Channel 1 Control B

b0110
7 |TAOS1 Enable transmit all ones disable transmit all ones 0
6 |[RLOOP1 Enable remote loopback disable remote loopback 0
5 |[LLOOP11 Enable local loopback #1 disable loopback #1 0
4 |LLOOP21 Enable local loopback #2 disable loopback #2 0
3 |[CON31 Must be setto 0 0
2 |CON21 See Table 1 0
1 [CON11 See Table 1 0
0 |CONO1 See Table 1 0

h17 Channel 2 Control B

b0111
7 |TAOS2 Enable transmit all ones disable transmit all ones 0
6 |RLOOP2 Enable remote loopback disable remote loopback 0
5 [LLOOP12 |Enable local loopback #1 disable loopback #1 0
4 [LLOOP22 |[Enable local loopback #2 disable loopback #2 0
3 |CON32 Must be set to 0 0
2 |[CON22 See Table 1 0
1 |CON12 See Table 1 0
0 |CONO2 See Table 1 0

Table 5(d). Control B Registers

Note) CONS3 is used for Arbitrary Waveform Generation. Please connect to O for the normal operation.

Register Bit [Name

Address Definition Reset Value

h18 Channel 1 Arbitrary Pulse Shape

b1000
7 |IMSB Undefined
6 Undefined
5 Undefined
4 Undefined
3 Undefined
2 Undefined
1 Undefined
0 [LSB Undefined

h19 Channel 2 Arbitrary Pulse Shape

b1001
7 |IMSB Undefined
6 Undefined
5 Undefined
4 Undefined
3 Undefined
2 Undefined
1 Undefined
0 |LSB Undefined

Table 5(e). Arbitrary Waveform Registers
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(7] ovisB) [6] 5] (4] 3] (2] (1] (0] sB)
BM ADD5 ADD4 ADD3 ADD2 ADD1 ADDO RW
0 findividual Write
MSB) Don't care Register Address Field LSB
1 [Burst (MSB) S8 ' Read

Fgure 14. Address Command Byte (ACB)

HOST MODE REGISTER ACCESS

This mode is selected by setting pin MODE to
logic high, and pin 16 must be set to logic low. Intiet
mode, the on-board registers can vadétten to via
the SDI pin or read from via tf&DO pin at the clock
rate determined by SCLKThrough these registers, a
host controller can besed to control operational char-
acteristics andmonitor device status. The serial port
read/writetiming is independent of the system transmit
and receive timing.

Any read or write to the serial port is initiated by setting
Chip Select (CS) low and writing an-ld@t ad-
dress/command byte (ACB). The AC®&nsists
of the three separate fields including &i6 register
address (see Figure 14). TAEB is followed by a
data word.

In the ACB, DO(LSB) is the R/W field, and
specifies whether the current operation is to tesad or

a write: 1 = read, 0= write. The nexbdts (D1-D4)
contain the address field. Thepecify which of the
registers to access. D5 and D6 are “don’t care bits”.
Setting bit D7 to 1 selects burst mo¢escribed
below).

Another communication option, burst mode, is
available. Burst mode is specified by setting bit
D7(MSB) of the ACB to 1. Burst mode allows
multiple registers to be consecutively read or written.
Writing all registers allows fast ingtization at
power-up or system reset. When usingst mode, the
addresdield of the ACB commandavord must be h0O.
The registers are read or writtenaddress order h10 to
hll, followed by 42 byte reads or writes to register
h18, followed by 42 bytes read or writes to register
h19. Burst mode ends on the first rising edge of CS,
and may be ended at any time. If a burst write ends
before writing 92 bytes, the remaining, unwritten
bytes are unchanged.

Figure 15 shows the timing relationships for data
transfers. When the SPOL pin is high, data on SDO is
valid on the falling edge d8CLK. When theSPOL

pin is low, data orSDO isvalid on therising edge

of SCLK.

All data is written to and read from the port LSB
first. When writing to the port, SDI input data is sam-
pled on the rising edge of SCLK.

SDO goes to high impedance state when not in use.
SDO and SDI may be tied together in applications

Registers h10 to h17 are read and written as described where the host processor has a bi-directional I/O
above. Registers h18 and h19 are used to access mul- port.

tiple bytes for the arbitrary waveform generation, refer
to the AK61584 Application Note.

cs

—

SCLK

SDI

Address/Command Byte
SDO

Data Input/Output

(RAvX 0 X0 X0 X o X1 o Xo fbo)o1)oz)Ds)D4)D5)D06XD7 )

DO X D1 D2 D3 D4 D5

D6 XD7

Figure 15. Serial ReadMite Timing
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Arbitrary Waveform Registers

These registers are written multiple times to enter an
arbitrary waveform.

ARBITRARY WAVEFORM GENERATION

In additon to the predefined pulse shapes, the user can
create arbitrary pulse shapes using the host mode for
evaluation. Refer to the AK61584 Application Note.

POWER SUPPLY

The device operates from a single @8It supply.
Separate pins for the various supplies provide internal
isolation. However, thesgins should be connected ex-
ternally with the power supply pins de-coupled to their
respective grounds. The various ground pins must not be
more negativéhan AGND.

De-coupling and filtering of the power supplies is cru-
cial for the proper operation of the anakigcuits. The
best way to configure the powsupplies is to tie all

of the supply pins together #te chip. As shown in
Figure 1, a capacitoshould be connected between
each supply and its respective ground. For the 1uF and
smaller capcitors, use mylar or ceramic capacitors and
placethem as closely as possible to their respective
power supply pins. Wire-wrap bread boarding of
the line interface is not recommended because lead
resistance and inductance serve to defieatfunc-

[AK61584]

tion of the de-coupling capacitors. A 5kohm, 1%,
resistoshould connect BGREF to ground.

JTAG BOUNDARY SCAN

JTAG boundary scan supports board testing. Using
boundary scan, the integrity of the digital pdtletween

ICs on a board can be verified. This verification
is supported by the ability to externally set the
signals on the AK61584digital output pins, and to
externally read the signals present on the AK61584's
input pins.

As shown in Figure 16, the JTAG hardware consists of
data and instruction registers plus a TAstess
Port (TAP) controller. Control of the TAP is achieved
through signals applied to the Test Mode Select
(J_TMS) and Test Clock (J_TCK) input pins. Data is
shifted into the registers via the Test Data Input
(J_TDI) pin, and shifted out dhe registers via the Test
Data Output (J_TDO) pirggain using J_TCK. The
Instruction registerdefines whichdata register is
included in theshift operation. Note that if J_TDI

is left floating, an internal pull-up resistor forces
the pin high.

JTAG Data Registers (DR)

The test data registers are: the Boundary-Scan
Regiser (BSR)and the Bypass Register (BR).

Digital output pins Digital input pins

A A A 4

Parallel latched
output

[ I AAA

Boundary Scan Data Register

JTAG Block

J-TDI —»

| 32bit Data Register(Factory use only) >

Bypass Data Register

| Instruction(shift) Register

J-TCK—>

Parallel latched
output

J-TMS — TAP Controller

i

MUX

» J-TDO

Figure 16. JTAG Circuitry Block Diagram
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Boundary Scan Register: The BSR can be connected imed as an input by the JTAG BSR if the device is in
parallel to all the digital I-O pins, anprovides the host mode.

mechanism for applying/reading tgsatterns to/from

the board traces. The BSRiisitialized and read Thus, the entire BSR is 62 bits long.

using the instructiorSAMPLE/PRELOAD. The bit |BSR |Pin PIN |Pad
ordering for the BSR ithe same as the top-view packagegbits |Name # |Type
pin out, counteclockwise beginning with PD1 (pin 15) |1 PD1 15 | input
and endingwith LOS1 (pin 7), as shown in Table 6. The|2 IPOL,RLOOP2 33 |input
analog, oscillator, power, ground, ATTENO, CLKE |3 PD2 34 | input
and MODE pins are not included as part of the|4 CODER2 41 |input
boundaryscan register. ATTENO, CLKE and MODE are|5-7 |LOS2 42 |bi-directional
not includedbecause they are typically hard-wired tg8-10 | TNEG2,AIS2 43 |bi-directional
power orground on a board. 11 TPOS2,TDATA2 44 |input
12 TCLK2 45 |input
All output pins are 3-state pins (logic high, ldgiev or high  |13-14| RNEG2,BPV?2 46 | output
impedance); their value can be seta the |15-16| RPOS2,RDATA2 47| output
PRELOAD/EXTEST instructions. Sinceutputs [17-18| RCLK2 48 | output
are all 3-state, 2 bits are required to specify the states|b® CODER1 49 |input
each output pin in thBSRThe first bit (which is shifted |20 CON22 50 |input
in first) containghe testing data which may be output on21-23| CON21 51 |bi-directional
the pin.The second bit, which is shifted in following the|24-26| CON12 52 |bi-directional
first bit, selects between an output-enabled ¢tateset to  [27-29|CON11 53 | bi-directional
1) or high-impedance state (bit set @. Thus, two [30-32| CONO02 54 |bi-directional
J_TCK cycles are required tmad testing data for |33-35| CONO1 58 |bi-directional
each output pin. 36-38|TAOS2 59 | bi-directional
39-41| SDITAOS1 60 | bi-directional
Each input pin requires only 1 bit in the BSR. 42-44| SDO,LLOOP1 61 |bi-directional
45 SCLK,LLOOP2 62 |input
The bi-directional pins, TNEG1/AIS1, TNEG2/AIS2, |46-48| INT,RLOOP1 63 |bi-directional
INT/RLOOP1, LOS1, LOS2, LLOOP1/SCLK, (49 CS,ATTEN1 64 |input
LLOOP2/SDO, TAOS1/SDI, TAOS2/SPOL, and the [50-51| RCLK1 1 | output
CONK<0:2>pins have three bits in the BSR. The firs52-53| RPOS1,RDATAL 2 | output
bit shifted into the BSR captures the value ofggime  |54-55| RNEG1,BPV1 3 | output
This pin may have its value set externdifythe third bit {56 TCLK1 4  |input
is 0) or set internally (if théhird bit is 1). The second bit |57 TPOS1,TDATAL 5 linput
shifted into the BSR sets the output value. This value |§8-60| TNEG1,AIS1 6 |bi-directional
output orthe pin when the third bit is 1. The third bit con-|61-63| LOS1 7 |bi-directional

figures the output driver as high-impedance (bit set tdable 6 Boundary Scan Register Contents
0) or active (bit set to 1).

Bypass Register: The Bypass register consists of a single
Note that the interrupt pin on th&K61584 has the bit, and provides a serial path between J_TDI and J_TDO,
ability of being a active high or active low signal. In bypassing the BSR. The provision of this register allows
host mode, the IPOL pin controls this functionality.the bypassing of those segments of the board-level serial
During JTAG testing in host modéje polarity of the test register which are not required for a specific test. This
INT pin will be determined bthe state of the IPOL pin. also reduces test access times, by reducing the total num-
The INT pin on theAK61584 should not be configured ber of shifts required from J_TDI to J_TDO.
as an output by the JTAG BSR if the device is in hard-
ware modeLikewise, the INT pin should not be config-
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JTAG Instructions and Instruction Register

(IR)

The instruction register (2 bits) allows thetiuction

to be shifted into the circuit. Thaastruction is
used to select the test to Iperformed or the data
register to be accessed or both. The valid instructions
are (LSB shifted in first):

IR CODE INSTRUCTION
00 EXTEST
01 SAMPLE/PRELOAD
11 BYPASS

EXTEST Instruction: The EXTEST instruction
allows testing of off-chip circuitry and board-level
interconnectEXTEST connects the BSR td_TDI
and J TDO. The normal path between the
AK61584 logic and it's 10 pins is broken; the sig-
nals on theutput pinsare loaded from thBSR; the
signals on the input pins are loadatb the BSR.

SAMPLE/PRELOAD Instruction: The
SAMPLE/PRE-LOAD instructions allows scanning of
the boundary-scaregister without interfering with the
operation othe AK61584. This instruction connects
the BSR to J_TDI and J_TDO. The normal path be-
tween the AK61584 logic and its 10 pins is main-
tained; the signals on those IO pins is maintained; the
signals on those 10 pins are loaded into the B%Hi-
tionally, this instruction can be used latch values
into the digital output pins.

BYPASS Instruction: The BYPASS instruction
connects the minimum length, Bypass register
between J TDI and J _TDO, and allows data to
be shifted in the shift-DR controller state.

Internal Testing Considerations

Note that the INTEST instruction is not supported be-
cause of the difficulty of performing sigrifint internal
tests using JTAG. The most completeernal test
would involve inputting digitablata on pins TCLK,

[AK61584]

TPOS, TNEG, activating localoopback#2, and
reading that same data out pins RCLK, RPOS
and RNEG. This test wouldnclude the full
transmit path, the full receive path, and optionally, the
jitter attenuator, angrovides excellent test coverage of
the functionablocks. However, this test is diffi-
cult to implement for two reasons.

First, TCLK and REFCLK must be clocked at specific
frequencies, e.g.T1/E1+/-200ppm for TCLK. If
these frequency requirements are not met, the per-
formance of the transmitter, clock recovagiycuit
and jitter attenuator is not guaranteedwiduld be
difficult with JTAG to toggle theTCLK input at the
required rate.

Second, the loopback path includes two asymziu®
blocks, clock recovery and jitter attenuafdherefore,
the exact time delay for @POS-inputappearing on
RPOSoutput is variable, makingutput signature
correlation difficult.

The one test that could be easily performed using an ar-
bitrary clock rate on TCLK and REFCLK iscal
loopback#1, with jitter attenuator disablddowever,
that test provides such limited faalbverage, that is
only useful in determining if the device had been
catastrophically destroyed. Alternatively, catastrophic
destrucion of the IC and/or surrounding board traces
can be detected using EXTEST. Therefore, the IN-
TEST instructiorwas viewed as providing little
significant incremental testing capability, while ad-
ding to product complexity, and was not included in
the AK61584.

JTAG TAP Controller

Figure 20 shows the state diagram for TiAd> state
machine. A description of each stdtdlows. Note
that the figure contains two mabranches to access
either the data or instrtion registers. The value
shown next to each state transition in this figure is
the valuepresent at J_TMS at each rising edge of
J_TCK.
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Test-Logic-Reset State selected by the current instructi@tains its previous state. If

J TMS is held lowand a rising edge is applied to
In this state, the test logic is disabled so ttmimal opera- J_TCK when inthis state, the controller moves into the
tion of the device can continuenhindered. During CaptureDR state, and a scan sequence for the selected
initialization, the AK61584 initializes the instruction test data register is initiated. If J_TMS field high
register. and a rising edge applied to J_TGQHKe controller moves

to the Select-IR-Scan state.

No matter what the original state of thentroller,
the controller enters Test-Logic-Reset state when the
J_TMS input is held higlflogic 1) for at least five
rising edges of J_TCK. The controller remains in thiscapture-DR State
statewhile J_TMS is high. The AK61584 proces-
sorautomatically enters this state at power-up.

he instruction does not change in this state.

In this state, the Boundary Scan Registeturap input
pin data if the current instruction IEXTEST or
SAMPLE/PREROAD. The other testata registers,

Run-Test/lIdle State
which to not have parallel input, are not changed.

This is a controller state between scan dmeaOnce
in this state, the controller remainsthis state as long as
J_TMS is held low. The instruction register and all test

data registers retain their previous state. When J_TMS }élhen _the TA_P controller is in this state andising
high and a rising edge is applied to J_TCK, theedge is applied to J TCK, the controllenters the
controller moves to the Select-DR state. Exit1-DR state if J_TMS is high or the Shift-DR state if

The instruction does not change in this state.

J TMS is low.
Select-DR-Scan State
This is a temporary controller state. The tfth register
1 Test-Logic-Reset |«
# 1 1 1
0 I:| Run-Test/Idle I—“—>| Select-DR-Scan |——>| Select-IR-Scan
A ) ¢0 . ¢O
Capture-DR | Capture-IR |
Shift-DR [0 Shift-IR o
i 1 5 1
Exitl-DR | Exit1-IR F—
i
| Pause-DR I:IO | Pause-IR I:Io
V1 o vl
Exit2DR | Exit2-TR |
il ¢1
[ Update-DR  |¢«— [ UpdateIR  Je—
1 0 1l 0
A
A v

Figure 17. TAP controller State Diagram
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Shift-DR State

[AK61584]

Exit2-DR State

In this controller state, the test data register connected

between J_TDI and J_TDO as a resulthef current in-
struction shifts data on stage towitrd serial output on
each rising edge of J_TCK.

The instruction does not change in this state.

When the TAP controller is in this state andsing
edge is applied to J TCK, the controlienters the

This is a temporary state. While in this state, if
J_TMS is held high, a rising edge applied to J TCK
causes the controller to enter the Update-DR state,
which terminates the scanning process] TMS is
held low and a rising edge is applied J0TCK, the
controller enters the ShHDR state.

The test data register selected by the curiresttuc-

Exit1-DR state if J_TMS is high or remains in the tion retains its previous value duritigis state. The

Shift-DR state if J_TMS is low.
Exitl-DR State

This is a temporary state. while in this statd, TMS is
held high, a rising edge applied IoTCK causes the

instruction does not change in thtsite.
Updata-DR State

The Boundary Scan Register is provided with a
latched parallel output to prevent changes at the parallel

controller to enter the Update-DR state, which termioutput while data is shifted in responsette EXTEST

nates the scanning process] ITMS is held low and a
rising edge is gmied to J_TCK, the controller
enters thédPause-DR state.

The test data register selected by the currstrtiction re-

and SAMPLE/PRELOAD instructions. When the
TAP controller is in this state and tBeundary Scan
Register is selected, datalatched onto the parallel
output of this registefrom the shift-register path on
the falling edge of J TCK. The data held at the

tains its previous value during this state. This instructiofatched parallel output does not change other than in

does not change in this state.
Pause-DR State

The pause state allows the test controller tqteanly
halt the shifting of data through the ®ata register in the
serial path betweed TDIland J_TDO. An example
use of this state could beatiow tester to reload its pin
memory from diskduring application of a long test
sequence.

The test data register selected by the curreituc-
tion retains its previous value duritligis state. The
instruction does not change in this state.

this state.

All shift-register stages in the test data regstdected by
the current instruction retains their previous value during
this state. The instructiod®es not change in this state.

Select-1R-Scan State

This is atemporarycontroller state. The testata
register selected by the current instructietains its
previous state. If J_TMS is held lcand a rising edge
is applied to J_TCK when in thigate, the controller
moves into the Capture-IR state, and a seaquence
for the instruction register is initiated. If J_TMS is
held high and aising edge is applied to J TCK, the

The controller remains in this state as long as J_TMgontroller moves to the Test-LogiReset state. The

is low. When J_TMS goes high and a risedge is
applied to J_TCK, the controller moveshe Exit2-DR
state.

instruction does not change in this state.

0185-E-00
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Capture-IR State
Pause-IR State
In this controller state, the shift registentaned in the
instruction register loads a fixedlue of “01” on the ris- The pause state allow the test controlletémpo-
ing edge of J_TCK. thisupports fault-isolation of the rarily halt the shifting of data throughe instruction
board-level serial register.
test data path.
The test data register selected by the curisituc-
Data registers selected by the current instruatetain  tion retains its previous value during tisigte. The in-
their value during this state. Thestruction does not struction does not change in tisisite.
change in this state.
The controller remains in this state as long as J_TMS is
When the controller is in this state and a rising edge is apw. When J_TMS goes high and a risiedge is ap-
plied to J_TCK, the controller enters tB&it1-IR state if plied to J TCK, the controller moves the Exit2-IR
J_TMS is held high, or th&hift-IR state if ] TMS is  state.
held low.
Exit2-1R State
Shift-1R State
This is a temporary state. While in this state, if J_TMS
In this state the shift register contained in itigruction  is held high, a rising edge applied to J_TCK causes the
register is connected between J _TDI and J_TDO ancbntroller to enter the Update-IR state, which termi-
shifts data one stage towards its serial output on eactates the scanning processJ ITMS is held low and a
rising edge of J_TCK. rising edge is applied td TCK, the controller enters the
Shift-IR state.
The test data register selected by the current instruc-
tion retains its previous value during this state. Thél'he test data register selected by the current instruc-
instruction does not changetinis state. tion retains its previous value during this state. The
instruction does not changetimis state.
When the controller is in this state and a rigdge is ap-
plied to J_TCK, the controller enters the Exitl-IR statdJpdata-IR State
if J_TMS is held high, or reqains in the Shift-IR state if

J_TMS is held low. The instruction shifted into the instructioagister
is latched onto the parallel output from the
Exitl-IR State shift-register path on the falling edge bHfTCK. Once

the new instruction has been latchedygtomes the cur-
This is a temporary state. while in this state, if J_TMSent instruction.
is held high, a rising edge applied to J_TCK causes the
controller to enter the Update-IR state, which termi-Test data registers selected by the current instruction
nates the scanning processJ ITMS is held low and a retain their previous value.
rising edge is applied t@ TCK, the controller enters the
PausdR state. JTAG Application Examples

The test data register selected by the current instruéigures 18 and 19 show examples of updating the in-
tion retains its previous value during this state. Thestruction register and data registers.
instruction does not changetinis state.

-29.-
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Controlier state

Capture-IR
ShiftdR
Exit14R

PousedR
Exit24R
Shift4R

Q-
3
=
17
]
T
c
3
@

Test-Logic-Reset
Select-DR-Scan
SelectdR-Scan
Run-TesYldle

Update-iR

TDI— @C\[J DDDQ ‘ 3}

Parallel Inputto IR

IR shift-registe

Parallel output of IR~ . ' IDCODE X New Instruction

Parallel Input to TDR

b

- Parallel output of TOR

TDR shift-register ~ Old data

Register selected Instruction register

. TDO enable . ‘Inactive . bctx Inactive X Acﬁve‘X Inactive

Don't care or undefined

‘Figure 18.Test Logic Operration: Instruction Scan
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Controller state

Run-Test/Idle
Select-DR-Scan
Capture-DR
Shift-DR
Exit1-DR
Pouse-DR
Exit2-DR
Shift-DR
Update-DR
Run-Testdle
Select-DR-Scan
SelectH{R-Scan
Test-Logic-Reset

Exit1-DR

080,

:

DI

Parallel Input to IR

IR shift-registe

Parallel output of IR Instruction X IDCODE

Parallel Input to TDR

TDR shift-registe

Parallel output of TDR ' Old data ‘ X . - Newdata
Register Selected ! Test data register
TDO enable Inactive X Active X ‘ Inactive X Active X Inactive

= Don't care or undefined

Figuré 19. Test Logic Operation: Data Scan
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PIN DESCRIPTION

57 DGNDL DV+ 56
58 CONOL DGND3 55
: TAOSZ\ / CONO2 54
60 TAOSL CON11 53
61 LLOOP2 CON12 52
62 LLOOP1 CONZ21 51
63 RLOOP1 CONZ22 50
64 ATTEN1L CODER1 49
1 RCLKl\ / RCLK2 48
2 RPOSl(RDATAl)\ / RPOS2(RDATA2) 47
3 RNEGl(BPVl)\ 1 / RNEG2(BPV2) 46
a TCLKl\ / TCLK2 45
5 TPOSl(I'DATAl)\ % TPOS2(TDATAZ) 44
6  TNEGLAIS) ——— AKG1584 — —— TNEGAIS) 43
7 lost—— -  10s2 42
8 b 64-pin LQFP = ?ggERZ j;
9 DGND2 S

10 J—TDly Hardwar(_e Mode j\ J-TMS 39
11 Tr|P1/ Top View \ TTIP2 38
12 Tv+1/ \ TV+2 37
13 TGND1 % j\ TGND2 36
14 TRINGL TRING2 35
15 Pm/J u\ PD2 34
16 ATTENO RLOOP2 33
17 RTIPL RTIP2 32
18 RRING1 RRING2 31
19 RV+1 RV+2 30
20 RGND1 RGND2 29
21 MODE IXCLK 28
22 BGREF CLKE 27
23 AGN REFCLK 26
24 AV+ RESET 25

39-
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PIN DESCRIPTION
57 DGND1 DV+ 5€
58 not used* DGND3 5E
59 SPOL not used* 54
60 SDI not used* 5z
61 SDO not used* 52
62 SCLK not used* 51
63 INT not used* 5C
64 cs not used* ac
1 RCLK1 \ﬁ / RCLK2 a¢
2 RPOS1(RDATA1) \ RPOS2(RDATA2) 47
3 RNEG1(BPV1) \ 1 / RNEG2(BPV2)  4¢
4 TCLK1 \ /TC'-KZ 4E
5 TPOS1(TDATAL) \ /TPOSZ(TDATAZ) 44
6 TNEGLAIS) — AK61584 j//j//TNEGZ(AISZ) 4z
7 lost——m—— - ——lo=2 4z
8 J-TDO /E 64-pin LOFP - not used* 41
9 DGND2 ——— — _ - ———JTCK 4c
10 37D / Host Mode - Serial Port QJ—TMS 3¢
11 TTIPL / Top View \TFIFQ 3¢
12 Tv+1 / \TWZ 37
13 TGND1 / \TGNDZ 3¢
14 TRING1 \TRINGZ 3e
15 PD1 PD2 34
16 must be set to O L\IF’OL 3z
17 RTIP1 RTIP2 3z
18 RRING1 RRING2 31
19 RV+1 RV+2 3C
20 RGND1 RGND2 2¢
21 MODE IXCLK 2¢
22 BGREF not used# 27
23 AGND REFCLK 2€
24 AV+ RESET 2t
Note:*not used pins are recommended to be tied to DGND
#not used pins are recommended to be tied to AGND
Pin 16 must be set to logic O
0185-E-00 -33- 98/04
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Power Supplies

AGND-Ground, Analog, Pin 23.
Analog supply ground pin.

AV+ -Power Supply, Analog, Pin 24
Analog supply ground pin for internal bandgap reference, oscillator and internal clock
multipliers

BGREF-Bandgap Reference, Pin 22
Used by the internal bandgap reference. This pin should be connected to ground by a 5k
ohm resister

DGND1, DGND2, DGND3 -Ground, Pins 57, 9, 55.
Power supply ground pin for the digital circuitry in both channels.

DV+ -Power Supply, Pin 56
Power supply pin for the digital circuitry in both channels.; typically +3.3 Volts referenced
to DGND.

RGND1, RGND2 -Ground, Receiver, Pins 20, 29.
Power supply ground pins for the receivers.

RV+1, RV+2 -Power Supply, Receiver, Pins 19, 30.
Power supply pins for the analog circuitry in the receivers; typically +3.3 Volts referenced
to RGND1 and RGND2.

TGND1, TGND2 -Ground, Transmit Drivers, Pin 13, 36
Power supply ground pins for the transmitters.

TV+1, TV+2 -Power Supply, Transmit Drivers, Pins 12, 37.
Power supply pins for the transmitter analog circuitry; typically +3.3 Volts references
to TGND1 and TGND2.

Control Pins and Control Buses

ATTENO ATTENL -JitterAttenuator Select, Pin 16, 64. (Hardware Mode)
selects, for both channels, which path has jitter attenuation (transmit/receive/neither).
See Table 4. In host mode, pin 16 must be tied to GND.

CLKE -Clock Edge, Pin 27. (Hardware mode)

CLKE controls RCLK polarity. Setting CLKE to logic 1 causes RPOS and RNEG (RDATA) to be
valid on the falling edge of RCLK. Conversely, setting CLKE to logic 0 causes RPOS and RNEG
(RDATA) to be valid on the rising edge of RCLK.

CODER1,CODER2-Coder enable, Pins 49, 41. (Hardware mode)
Setting CODER to logic 1 enables a coder (B8ZS or HDB3),setting CODER to logic 0 transparent
mode enables.

-34-
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CONO1, CON11, CON21,

CONO02. CON12, CON22 -Configuration Selection, Pins 58, 53, 51, 54, 52, 50.

(Hardware Mode)
Configures the transmitter (pulse shape, pulse width, pulse amplitude and driver impedance),
receiver (slicing level), and coder (HDB3 vs B8ZS)as shown in Table 1. The CONXx1 pins
control channel 1. The CONXx2 pins control channel 2. Both channels must operate at the
same rate (both T1 or both E1).

CS -Chip Select, Pin 64. (Host modes)
Pin most transition from high to low to read or write the serial port.

INT -Receive Alarm Interrupt, Pin 63. (Host mode)
An interrupt is generated when a status register changes state to flag the host processor.
INT is cleared by reading the status registers. The logic level for an active interrupt
alarm is controlled by pin IPOL. INT is an open drain output and should be tied to the
appropriate supply through a resistor.

IPOL -Interrupt Polarity, Pin 33. (Host mode)
IPOL controls INT polarity. Setting IPOL to logic 1 causes interrupts to be indicated by
INT equal high. Setting IPOL to logic 0 causes interrupts to be indicated by INT equal to
low.

LLOOPL, LLOOP2 -Local Loopback, Pin 62,61. (Hardware Mode)
Setting LLOOP to a logic 1 activates Local Loopback #1. TCLK and TPOS/TNEG (TDATA)
are stilltransmitted unless overridden by a TAOS request. Inputs on RTIP and RRING are ignored.

MODE -Mode Select, Pin 21.
Setting MODE to logic 1 puts the line interface in the host mode. In the host nsetlie) a
interface is used to control the line interface and monitor its status.
Setting MODE to logic 0 puts the line interface in the hardware mode, where it is
configured and monitored using discrete pins. MODE defined the function of pins shown
across the top of the block diagram on the front page of the data sheet. Setting MODE to
AV+/2 volts will cause unpredictable results.

PD1, PD2 - Power Down, Pins 15, 34.
Setting PD1 or PD2 to logic 1 puts the channel 1 or channel 2 line interface, respectively,
in a low power, inactive state. Setting PD1 or PD2 to logic O returns the selected channel
to normal operation.

RESET -Reset, Pin 25.
Setting RESET to logic 1 resets the AK61584, clears the host-mode control registers, and
then sets LOS high.

RLOOP1,RLOOP2-Remote Loopback, Pins 63,33. (Hardware Mode)
Setting RLOOP to a logic 1 causes the recovered clock and data on both channels to be sent
through the driver back to the line. The recovered signal is also sent to RCLK and RPO SREMNIE)

-35-
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SCLK -Serial Clock, Pin 62. (Host mode)
Clock used to read or write the serial port registers. SCLK can be either high or low when
the line interface is selected using the CS pin.

SDI -Serial Data Input, Pin 60. (Host mode)
Data for the on-chip register. Sampled on the rising edge of SCLK.

SDO -Serial Data Output, Pin 61. (Host mode)
Status and control information from the on-chip register. If SPOL is high SDO is valid
on the rising edge of SCLK. If SPOL is low, SDO is valid on the falling edge of SCLK. This
pin goes to a high-impedance state when the serial port is being written to or after bit
D7 is output.

TAOS1,2-Transmit All Ones Select, Pin 60, 59. (Hardware Mode)
Setting TAOS to a logic 1 causes continuous ones to be transmitted at the frequency determined
by REFCLK.

Status

AIS1, AIS2 -All Ones Signal Detection, Pins 6, 43.
AIS goes high when an all-ones condition is detected using the detection criteria of less
than nine zeros out of 8192 bit periods.

BPV1, BPV2 -Bipolar Violation Detection, Pins 3, 46.
BPV goes to a logic 1 for one bit period when a bipolar violation is detected in the
received signal. B8ZS (or HDB3) zero substitutions are not flagged as bipolar violations
if the B8ZS (or HDB3) decoder has been enabled.

LOS1, LOS2 -Loss of Signal, Pins 7, 42.
LOS goes to a logic 1 when 175 consecutive zeros have been detected. LOS returns to logic 0
when a 12.5% ones density signal returns.

SPOL -SDO Polarity Control, Pin 59. (Host mode)
setting SPOL to logic 1, causes SDO to be valid on the rising edge of SCLK. Setting SPOL to
logic 0 causes SDO to be valid on the falling edge of SCLK.

Reference Clock

1XCLK -One-times Clock Frequency Select, Pin 28.
When 1XCLK is set to logic 1, REFCLK should be a 1.544 MHz for T1 or 2.048 MHz for E1
applications. When 1XCLK is set to logic 0, REFCLK should be an 8x clock, i.e., 12.352 MHz
for T1 or 16.384 MHz for E1 applications.

REFCLK -External Reference Clock Input, Pin 26.
A reference clock for the receiver and jitter attenuator circuits of both channels. When
1IXCLK is set to logic 1, REFCLK should be 1.544 MHz for T1 or 2.048 MHz for E1 applications.
When 1XCLK is set to logic 0, REFCLK should be 12.352 MHz for T1 or 16.384 MHz for E1
applications.
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T1/E1 Data Inputs And Outputs

RCLK1, RCLK2 -Receive Clock, Pins 1, 48.

RPOS1/RDATAL, RPOS2/RDATA2 -Receive Positive Data, Pins 2, 47.

RNEG1, RNEG2 -Receive Negative Data, -Pins 3, 46.
The receiver recovered clock and NRZ digital data is output on these pinsdetétiines the clock
edge for which RPOS and RNEG are stable and valid. See Table 3.
A positive pulse (with respect to ground) received on the RTIP pin generates a logic 1
on RPOS, and a positive pulse received on the RRING pin generates a logic 1 on RNEG. In
coder mode, the decoded digital data stream is output on RDATA.

RTIP1, RRING1, RTIP2, RRING2 -Receive Tip, Receive Ring, Pins 17, 18, 32, 31.
The AMI receive signal is input to these pins. Steg/n transformer is required on these inputs.
Data and clock are recovered and output on RPOS/RNEG (RDATA) and RCLK.

TCLK1, TCLK2 -Transmit Clock, Pin 4, 45.

TPOS1/TDATAL, TPOS2/TDATA2 -Transmit Positive Data, Pins 5, 44.

TNEG1, TNEG2 -Transmit Negative Data, -Pins 6, 43.
Inputs for clock and data to be transmitted. The signal is driven on lioettigrough
TTIP and TRING. TPOS and TNEG are sampled on the falling edge of TCLK. A TPOS input causes
a positive pulse to be transmitted, while a TNEG input causes a negative pulse to be
transmitted. In coder mode, the un-encoded digital data stream is input on TDATA.

TTIP1, TRINGL, TTIP2, TRING2 -Transmit Tip, Transmit Ring, Pins 11, 14, 38, 35.
The AMI signal is driven to the line through these pins. This outmlgsigned to drive
the primary of the recommended transformer. In transparent mode, TPOS drives TTIP, and TNEG
drives TRING. In coder mode, TDATA drives TTIP and TRING.

Test

J_TCLK-JTAG Test Clock, Pin 40.
Data on pins J_TDIl and J_TDO in valid on the rising edge of J_ TCK. When J_TCK in stopped
low, all JTAG registers remain unchanged.

J_TMS -TAG Test Mode Select, Pin 39.
An active high signal on this pin enables the JTAG serial port. Connected to an internal
pull-up resistor.

J _TDI -JTAG Test Data In, Pin 10.
JTAG data is shifted into the AK61584 via this pin. connected to an internal pull-up
resistor. Data should be stable on the rising edge of J_CLK.

J _TDO -JAG Test Data Out, Pin 8.
JTAG data is shifted out of the AK61584 via this pin. This pin is active except when JTAG
testing is in progress. J_TDO will be updated on the falling edge of J_TCK.
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Marking
(1) AKM Logo.
(2) Marketing Code  :AK61584
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