HD64520F

ISDN S-Interface LSI

An S-interface LSI is an LSI that implements
ISDN basic user network interface layer 1 control
that conforms to the ITU-T 1.430 recommendation.
This S-interface LSI incorporates drivers and
receivers on chip and provides a rich set of
additional functions, including B channel selection,
loopback testing, and multiframe support. The
HD64520F is a low-power LSI that supports
phantom power supply (local power supply)
operation.

This LSI can be directly connected to an LAPD
controller (HD64530), an LAPB controller
(HD64540) and a link layer controller (HD64541),
which are layer 2 control LSIs, to form a system
that implements layer 1 and layer 2 control
functions conforming to the ITU-T 1.430 and 1.441
recommendations.

Features

+ Layer 1 control functions conforming to the
ITU-T 1.430 recommendations

192 kbps transfer speed
Two B plus one D channel organization

Synchronization control (timing recovery, frame
synchronization)

Multiframing control using Q bits
E bit (D echo channel bit) output function

NT/TE mode operation
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Selection between two B channel usage modes
(B1/B2 separate usage mode (64 kbps) or Bl +
B2 bulk mode (128 kbps))

Selection between internal or external clock
synchronization for B channel data /O

Incoming call detection function
B channel selection function

Allows internal switching of the B1 and B2 VO
pins.

Transmit frame external synchronization mode
Loopback test function

Forced INFO1 to INFO4 output function

Built-in driver/receiver circuits

Selection of logic block independent mode or
driver/receiver independent mode.

Low power mode (internal low power mode)

Supports phantom power supply (local power
supply) operation.

Built-in crystal oscillator circuit

TTL and CMOS compatible VO
Single-voltage +5 V +5% power supply
operation

Package: 64-pin plastic QFP (FP-64B)
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Pin Arrangement
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(Top View)

NC: Leave these pins in the open state.
NUMO: Hold these pins at 0.
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Internal Block Diagram
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Pin Functions

Power Supply
Symbol Pin No. (QFP) Function 1o Functional description
DVcer, 2 26, 58 Digital power supply Input  Connect to the digital system power
supply (+5 V £5%).
AVce 63 Analog power supply  Input  Connect to the analog system power
supply (+5 V £5%).
DVgg1,2,3 10,42,13 Digital ground Input  Connect to the digital system ground.
AVgg 5 Analog ground Input  Connect to the analog system ground.
Clock
Symbol Pin No. (QFP) Function f]e] Functional description
XTAL 12 Crystal oscillator Output Connect a 12.288 MHz crystal oscillator.
connections
EXTAL 1 Crystal oscillator Input  Connect a 12.288 MHz crystal oscillator.
connections Alternatively, an external clock signal may
be input to this pin.
| CL1
— EXTA i .
EXTAL e ctornal Clock L —_r{ ';7_ Oscillator Frequency:
12,288 MHz = 12.288 MHz
) Rf=1Mto 10 MQ
XTAL Open XTAL I l .97 Cl, CO: 22 to 30 pF
CL2
(A) External Input Mode (B) X'tal Mode
SYSCLK 14 System clock Output Supplies the system clock (6.144 MHz) to
peripheral devices. Note that this pin
outputs a low level in clock stop mode.
CK1536 48 1.536 MHz clock /O Inputs the 1.536 MHz transmit side
reference clock in NT mode.
Outputs the 1.536 MHz internally
generated clock in TE mode.
RTIO 59 D channel data Output Qutputs a 16 kHz signal.
transmit timing clock The duty will not be 50%.
CKs8K 45 B channel frame timing /O Inputs and outputs the frame timing

generation signal for the TBA and TBB
input and the RBA and DBB output
signals.

This clock does not stop in output mode,
even on a reset.
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Clock (cont)

Symbol

Pin No. (QFP)

Function 110

Functional description

CKB4K/128K 44

B channel bit timing @]

inputs and outputs the bit timing
generation signal for the TBA and TBB
input and the RBA and RBB output
signals.

This clock does not stop in output mode,
even on areset.

The 64 kHz and 128 kHz systems are
switched by the bulk set bit in the B
channel selection register (04H).
B1/B2 separate usage mode: 64 kHz
clock

B1 + B2 bulk mode: 128 kHz clock

CK200

33

200 Hz clock Input

In transmit frame external
synchronization mode (when bit 3
(TXSEL) in the mode set register (MSR)
is 1), the beginning of each multiframe is
sent in synchronization with the rising
edge of this clock.

CK4K

54

4 kHz clock

Input

In transmit frame external
synchronization mode (when bit 3
(TXSEL) in the mode set register (MSR)
is 1), the beginning of each transmit
circuit frame is sent in synchronization
with the rising edge of this clock.

System Interface

Symbol

Pin No. (QFP)

Function I[e]

Functional description

RESET

60

Reset Input

The HD64520F is reset when a low level
is applied to this pin. This pinis a
Schmitt input.

35

Read/write Input

This pin is valid when CS is low. Data
read from the internal registers is enabled
when this pin is high, and data write is
enabled when this pin is low.

36

interrupt request output Output

This pin goes low when any bit in the
interrupt source register is set to 1.
However, if the bit corresponding to the
interrupt in the interrupt mask register is
set to 1, this pin will remain high. This pin
is an open drain output.

34

Chip select Input

Setting this pin low allows external
systems to read or write the HD64520F
internal registers.
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Address Bus

Symbol

Pin No. (QFP) Function

1o

Functional description

Agto Ap

211023 Address bus

Input

Address pins used to select one of the six
internal registers.

Data Bus

Symbol

Pin No. (QFP) Function

lje]

Functional description

Doto D7

24, 25,27 t0 32 Data bus

/O

Eight bit bidirectional bus. Used to read
from and write to the internal registers.

Mode Selection

Symbol

Pin No. (QFP) Function

o

Functional description

RCVSEL

15 Reception timing
selection

Input

In NT mode this pin selects the received
AMI signal reception timing as follows:
Low-level input: Reception
synchronization mode. Receive side
operation based on a clock phase
synchronized to the received AMI signal
by the DPLL circuit.

High-level input: Transmit
synchronization mode. Receive side
operation with timing synchronized to a
192 kHz signal divided from the transmit
side 1.536 MHz reference clock.

Input a low level in TE mode.

The mode set register (MSR) bit 5 (RCV
SEL) must be held at 0 when switching
this setting with this pin.

BCH CLK
SEL

16 B channel clock
selection

Input

The input/output modes of the CK8K and
CK64K/128K pins are switched at the
same time. Note that the mode set
register (MSR) bit 6 (Bch CLK SEL) must
be held at 0 when switching this setting
with this pin.

Synchronization . CK64K/
Input clock CKBK 128K
Low Internal oscillator Qutput Output

clock

High External input Input  Input
clock

529



HD64520F

Mode Selection (cont)

Symbol

Pin No. (QFP)

Function

1o/

Functional description

NT/TE

17

NT/TE mode selection

input

On a low level input, the HD64520F
operates in TE mode. On a high level, the
LS| operates in NT mode. Note that the
mode set register (MSR) bit 7 (NT/TE)
must be held at 0 when switching this
setting with this pin.

Circuit Interface

Symbol

Pin No. (QFP)

Function

o)

Functional description

LRA, LRB

2,3

Circuit receive side

pins A and B

Input

The received circuit AMI signal is input to
the LRA and LRB pins. Either input
polarity may be used, regardless of the
received circuit AMI signal polarity. The
bit rate is 192 kbps.

LTA, LTB

7,6

Circuit transmit side

pins A and B

Output

The transmitted circuit AMI signal is
output from the LTA and LTB pins. The
LTA pin corresponds to the positive
polarity side of the transmitted circuit AMI
signal, and the LTB corresponds to the
negative side. The bit rate is 192 kbps.

RAMIN,
RAMIP

62, 64

Received AMI positive/ 1/O

negative

Digital output for the signal after
reception of the received circuit AMI
signal by the receiver circuit in normal
operating mode or in receiver/driver
independent mode. These pins are used
as the digital input for the received AMI
signal in logic block independent mode.

TAMIP,
TAMIN

Transmitted AMI
positive/negative

I/0

Digital output for the transmitted AMI
signal in normal operating mode or in
logic block independent mode. These
pins are used as the digital input for the
driver circuit that outputs the transmitted
circuit AMI signal in receiver/driver
independent mode.
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Layer 2 Interface
Symbol Pin No. (QFP) Function 110 Functional description
RDO 57 Receive side D channel Output Receive side D channel output (for data
data output preceding HDLC format decomposition).
Data output is synchronized with the
RTIO timing.
TDI 56 Transmit side D Input  Transmit side D channel data input (for
channel data input data following HDLC format assembly).
Data input is synchronized with the RTIO
timing.
RE 55 Receive side echo bit  Output Outputs the receive side echo bit. Data
output output is synchronized with the RTIO
timing.
TBA, 49, 50 Transmit side B Input  These pins can be set up for B1 channel
TBB channel data input or B2 channel input using the B channel

AandB

selection register (04H) B1Enable,
B2Enable, and EXChange bits. A binary
1 is output on the corresponding channel
on the circuit when disabled. The pins
are assigned as follows after a reset:
TBA ... Transmit side B1 channel data
input

TBB ... Transmit side B2 channel data
input

Bulk mode is set with the bulk set bit in
the B channel selection register (04H).
The pins have the following functions in
bulk mode.

Pin Mode Bulk mode

RBA* Receive side  Receive side B1
RBB  B1 output/ + B2 output
receive side
B2 output

TBA* Transmitside Transmit side
TBB  B1input/ B1 + B2 input
transmit side
B1 input
CK8K 8 kHz clock 8 kHz clock

CK64K/ 64 kHz clock 128 kHz clock
128K

Bit rate 64 kbps, 128 kbps,
2 channels 1 channel

Note: Channel allocation of the RBA,
RBB, TBA, and TBB pins is
controlled by the B channel
selection register.
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Layer 2 Interface (cont)

Symbol

Pin No. (QFP)

Function

/o

Functional description

RBA,
RBB

47,48

Receive side B

channel data output

Output

These pins can be set up for one of three
modes, B1 channel output, B2 channet
output, or a binary 1 output (when
disabled), using the B channel selection
register (04H) B1Enable, B2Enable, and
EXChange bits. The pins are assigned
as follows after a reset:

RBA ... Receive side B1 channel data
output

RBB ... Receive side B2 channel data
output

RQS

37

Receive side Q bit/
S bit data output

Output

Outputs the receive side Q bit in NT
mode and the receive side S bit in TE
mode.

TSQ

38

Transmit side S bit/
Q bit data input

Input

Inputs the transmit side S bit in NT mode
and the transmit side Q bit in TE mode.

Layer 1 Control

Symbol

Pin No. (QFP)

Function

o

Functional description

VDET

8

Voltage detection

Input

Voltage detection input.

The LSI detects power when a high level
is input. The LSI transmits a layer 1
INFOQ signal when a voltage is not
detected. This pin is a Schmitt input.

LSW

18

Layer 1 start

Input

Layer 1 start signal input.

Layer 1 is started when a high level is
input. In NT mode, layer 1 is stopped
when a low level is input to this pin. Note
that a 1 must be written to the status
command register (SCR) bit 2 (LSW) if
this pin is to be used to start and stop
layer 1.

Reception
synchronization
established signal
output

Output

Outputs the receive side frame
synchronization established signal. In
compliance with the ITU-T 1.430
recommendations, this pin outputs a low
level when frame synchronization is
established.

In NT mode there are 3 anterior stages
and 3 posterior stages. In TE mode there
are 2 anterior stages and 3 posterior
stages. This does not depend on the
received A bit.
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Layer 1 Control (cont)

Symbol

Pin No. (QFP)

Function /0

Functional description

SYNC

41

Synchronization Output
established signal
output

Outputs the receive side frame
synchronization established signal.
Outputs the same signal as the RSYN pin
in NT mode. In TE mode, output starts
when three consecutive A bits with a
value of 1 are detected after RSYN goes
low. INFO2 is reported by RSYN = low
and SYNC = high, and INFO4 is reported
by RSYN = low and SYNC = low.

[2)
o
O

43

Call detection signal Output
output

Outputs a low level when the received
AMI signal is detected. This pin goes
high to report the absence of a received
signal when the no input state continues
for over 1.7510 2.00 ms. This pin goes
high in clock stop made. It outputs a low
level immediately following a reset.

MFPLS

39

M bit frame pulse Output

The output changes state in response to
a frame with an M bit with the value 1.
The high level periods in this signal
correspond to periods between a Q1/S1
frame and a Q4/54 frame (frames with

QSFPLS

40

Q bit/S bit frame pulse  Qutput

Outputs a high level for all frames from
Q1/81 through Q4/S4.

Other

Symbol

Pin No. (QFP)

Function 110

Functional description

(NC)

19, 20, 51, 52,
53

User unused (open) —

Make no connections to these pins.

(NUM 0)

61

User unused (hold at 0) —

Hold this pin at the logic 0 level.
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Internal Registers

Table 1 Internal Registers

Address Register Abbreviation R/W Initial value
00H Mode set register MSR R/W OOH™
01H Interrupt source register ISR R 04H™2
02H Interrupt mask register IMR RW FFH
03H Status command register SCR R O5H™3
00H
04H B channel selection register BCHSLR RW OCH
05H Test function register TFR R/W 03H
Notes: 1. The corresponding bit is set to 1 when a high level input occurs on the NT/TE pin, the BCH CLK

SEL pin, or the RCV SEL input pin.
2. The initial value will be 06H if the VEDT pin is high.
3. The initial value will be 07H if the VEDT pin is high.

Register Functions

1.

Mode Set Register (MSR)

This register sets the operating mode.

Bit: 7

Symbols: | NT/TE

6 5 4 3 2 1 0
Bch
RCV BAch Dch
K RESEL | TXSEL | MFSEL
(S:I%L SEL S S S SEL SEL

Initial value: 0
R/W: RwW

0
RW R/W RW R/W R/W R/W R/W

Bit Function Functional description
7 NT mode/ Switches between NT mode and TE mode.
TE mode switching 0: TE mode; 1: N_Imode
Note that the NT/TE pin must be held low is this bit is used.
When the NT/TE pin is high, this bit will be 1 on read regardless of its
set value.
6 B channel clock selection Selects the B channel data I/0 clock. The I/O modes of the CK8K and

CKB4K/CK128K pins are switched at the same time. The initial value is
0. Note that the BCH CLK SEL pin must be held low is this bit is used.
When the BCH CLK SEL pin is high, this bit will be 1 on read regardless
of its set value.

input Synchronization clock CK8K CKe4K/128K

0 Internal oscillator clock Output Output

1 External input clock Input Input
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1. Mode Set Register (MSR) (cont)
Bit Function Functional description
5 Circuit reception timing  In NT mode, selects the circuit receive side signal reception timing as
selection follows:
0: Reception synchronization mode. Receive side operation using a
clock phase synchronized by the DPLL circuit to the circuit receive side
signal.
1: Transmit synchronization mode. Receive side operation using timing
synchronized with a 192 kHz signal divided from the transmit side
reference clock (1.536 MHz).
This bit must be set to 0 in TE mode.
Note that the RCVSEL pin must be held low is this bit is used.
When the RCVSEL pin is high, this bit will be 1 on read regardiess of its
set value.
4 Echo bit reception timing  Selects the D channel clock timing when the echo bit (RE) is used by
selection the layer 2 LSI.
0: Normal mode.
1: LAPD controller (HD64530) dedicated mode.
3 Transmit frame external  0: [nternal timing synchronization mode
synchronization selection 1: External timing synchronization mode (synchronization with the
4 kHz and 200 Hz clocks)
2 Multiframe control 0: Q¥S bit transmission is performed by reading to and writing from the
method selection status command register (SCR) bits 4 to 7 (Q1/S1 to Q4/S4 on read,
S1/Q1 to S4/Q4 on write).
1: Q/S bit transmission is performed using the TSQ input and RQS
output pins.
1 B channel data latch Selects the data and clock timing for the BA channel (RBA and TBA)
{iming selection and the BB channel (RBB and TBB) as follows:
0: Rising edge latch 1: Falling edge latch
0: Rising edge latch 1: Falling edge latch
CK64K/128K CKB4K/128K
TBA/B (Input) TBA/B (Input)
0 D channel data latch Selects the data and clock timing for the D channel (RDO and TDI) in

timing selection

the same manner as the B channel data latch timing selection bit.

535



HD64520F

2. Interrupt Source Register (ISR)

This register indicates the interrupt requested.

The interrupt request output pin (INT) will
remain low if the corresponding bit in the
interrupt mask register (IMR) is 0.

A value of 1 indicates that the corresponding
interrupt was requested.

Bit: 7 6 5 4 3 2 1 0

Symbols: —* —* - /s SYNC IDET VDET SDO
Initial value: 0 0 0 0 0 1 0 0
: R R R R R R R R

The initial value will be 06H if VEDT pin is high.

Bit Function Functional description

7to5 Reserved bits Unused

4 Q bit/S bit received An interrupt is generated when new receive side Q1 to Q4 bits (NT
interrupt bit mode) or S1 to S4 bits are received in bits 4 to 7 of the status command

register (SCR). An interrupt is not generated if the MFSEL pin is high.

3 Synchronization An interrupt occurs when the status command register (read) bit 3
established/lost state (SYNC) changes from 0 to 1 (synchronization established) or from 1 to 0
change interrupt bit (synchronization lost).

2 Signal detected/not An interrupt is generated when the status command register (read) bit 2
detected state change (IDET) changes from 0 to 1 (signal detected) or from 1 to O (signal not
interrupt bit detected).

1 Voltage detected/not An interrupt is generated when the status command register (read) bit 1
detected state change (VDET) changes from 0 to 1 (voltage detected) or from 1 to O (voltage
interrupt bit not detected).

0 Received AMI signal An interrupt is generated when a received AMI signal is detected, even

detected interrupt bit

in clock stopped mode.
The SDO pin transitions from high to low at the same time.

Note*: The value read from these bits is always 0.

3. Interrupt Mask Register (IMR)

This register masks interrupt sources. The bits
correspond to the bits in the interrupt source
register.

536

0: Mask cleared, 1: Mask set

Bit: 7 6 5 4 3 2 1 0
Symbols: —* —_ —* /s SYNC IDET VDET SDO

Initial value: 1 1 1 1 1 1 1 1
: R/W R/W RwW R/W RW R/W R/W R/W

Note *: Data may be written but has no effect on HD64520F operation.
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4. Status Command Register (SCR)

When read, this register returns the LSI status,
and when written issues a command to the

LSL
Bit: 7 6 5 4 3 2 1 0
Symbols: | Q4/S4 | Q3/S3 | Q/S2 | QI/S1 | SYNC | IDET | VDET Sfatt'js
Initial value: 0 0 0 0 0 1 0 1
: R R R R R R R R
The initial value will be 07H if the VDET pin is high.
Bit: 7 6 5 4 3 2 1 0
CLK CLK
Symbols: | S4/Q4 S3/Q3 S2/Q2 S1/Q1 TA LSW STP STP
Enable | Release
Initial value: 0 0 0 0 0 0 0 0
: W w w w W W W W
Bit Function Read/Write Functional description
7to4 Receive side Q bit/ Read These bits display the values of the received Q bits (NT
S bit dispiay mode) or S bits (TE mode).
Transmit side S bit/ Write These bits set the values of the transmitted S bit (NT
Q bit setting mode) or Q bits (TE mode).
3 Synchronization Read In NT mode a 1 indicates the frame synchronization
establishment established state due to a violation.
In TE mode a 1 indicates that after the establishment
mentioned above, A bits with the value 1 were received
three times consecutively.
A bit value setting Write In NT mode, sets the A bit value.
Unused in TE mode.

2 Signal detection Read A 1 indicates that AMI pulses for 2 bits were detected,
and a 0 indicates that the no AMI pulse state was
detected for at least 64 continuous bits. Initialized to 1 by
a reset, regardless of whether or not a signal is detected.

Layer 1 start Write Controls the layer 1 start signal. 1: Layer 1 start, O: layer 1

stop. However, LSW must be set to 0 if the LS|
transitions to the synchronization established (SYNC = 1)
state in TE mode.

Note that the LSW input pin must be held at the high level
if this bit is used.
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4. Status Command Register (SCR) (cont)

Bit Function

Read/Write Functional description

1 Voltage detection

Read

indicates the voltage detection state. 0: Not detected,
1: Detected. .

Clock stop mode enable

Write

Controls clock stop mode. Setting this bit to 1 enables
setting up clock stop mode. The LSI enters the clock stop
state when the IDET = 0 state is detected when this bit is
1. When the LSI enters the clock stop state it
automatically clears this bit to Q. This bit is set to O by a
reset.

0 Clock status

Read

Indicates the operating state of the internal system clock.
1: Clock operating state, 0: Clock stopped state

Clock stop mode release  Write

Controls clock stop mode. Setting this bitto 1 clears
clock stop mode. When the LSI enters the clock
operating state it automatically clears this bit to 0. This bit
is set to 0 by a reset.

Clock stop made is also automatically cleared by setting
the SDO pin low (at this time the ISR register bit 0 wili be
1).

5. B Channel Selection Register (BCHSLR)

mode. A loopback test can also be setup by
setting the LB2 to LBKO bits. The initial value

This register is used to allocate the B1 and B2 is OCH.
channels to the RBA/RBB pins and the
TBA/TBB pins. It is also used to set up bulk

Bit: 7 6 5 4 3 2 1 0
Symbols: LBK2/ | LBK1/ LBKo/ EX- B2 B1 s .
"| BULK2 | BULK1 | BULKO | Change | Enable | Enable
Initial value: 0 0 0 0 1 1 0 0
. RW RwW R/wW R/W RW R/W R/W R/W
Note *: The value read from there bits is always 0.
» B1/B2 independent usage mode
B7 B6 B5 B4 B3 B2 TBt TB2 RBA RBB
0 0 0 0 0 0 1 1 1 1
0] o 0 0 0 1 TBA 1 RB1 1
0 0 0 0 1 0 1 TBB 1 RB2
0 0 0 0 1 1 TBA TBB RB1 RB2
0 0 0 1 0 0 1 1 1 1
0 0 0 1 0 1 TBB 1 1 RB1
0 0 0 1 1 0 1 TBA RB2 1
0 0 0 1 1 1 TBB TBA RB2 RB1

Notes: 1. The asterisk indicates the value immediately following a reset.

2. TB1 and TB2 indicate the B1 and B2 channel data in the transmit frame, and RB1 and RB2

indicate the B1 and B2 channel data in the receive frame.
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» Bulk mode

B7 B6 B5 B4 B3 B2 TB1 +TB2 RBA RBB

0 0 1 0 0 0 1 1 1

0 0 1 0 1 1 TBA RB1 + RB2 x

0 0 1 1 0 0 1 1 1

0 0 1 1 1 1 TBB X RB1 + RB2

Notes: 1. The crosses indicate ignored bits.
2. Of the TBA and TBB pins, the unused one must be held at 0 or 1.

» Loopback mode

B7 B6 B5 B4 B3 B2 Loopback geometry

0 1 0 x x X D channel local loop

0 1 1 x X X D channel remote loop

1 0 0 0 0 0 BA/BB local loop

1 0 1 0 X 1 B1 remote loop

1 1 0 0 1 X B2 remote loop

1 1 1 0 1 1 D channel remote loop + B1/B2 remote loop
0 0 1 X 1 0 B channel bulk local loop

0 0 1 0 0 1 B channel bulk remote loop A

0 0 1 1 0 1 B channel bulk remote loop B

Note: The crosses indicate ignored bits.
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(1) D Channel Local Loop

[Circuit] [Layer 2]

RD——— X <—> RD
nqn

TD =

™D

{3) BA, BB Local Loop

[Gireuit]
RB1 - X C BBA
TB1 = Bk TBA

RB2 ——— X C——> RBB

[Layer 2]

TB2 - nq TBB
(6) D Channel Remote Loop B + B1,
B2 Remote Loop
[Circuit] [Layer 2]

RD ) ~RD
D+t  x =——F—TD

» RBA

RB1

TB1 <—-—D X -—1——TBA
RB2 RBB
182 <———> x «—1——TB8

(8) B Channel Butk Remote Loop A

[Circuit] [Layer 2]

RB1+RB2 ) +» RBA
TB1+TB2 - X -————TBA
Invalid Data —1— RBB

X <«————TBB

(2) D Channel Remote Loop

[Circuit] [Layer 2]

RD ) — RD
TD=—t" x =———TD

(4) B1 Remote Loop

[Circuit} [Layer 2]

RB1 > RBA
TB1 =— X -— TBA

(5) B2 Remote Loop

[Circuit] [Layer 2]

RB2 > RBB
TB2 -— X «———TBB

(7) B Channel Bulk Local Loop

[Circuit) [Layer 2]

RB1 ———— x <——— RBA
TBY =—f——— "1

—— TBA

RB2 ————— X C——— RBB

TB2 =———— "1* ~——T8B
(9) B Channel Bulk Remote Loop B
[Circuit] [Layer 2]
Invalid Data —F— RBA
X «-————TBA
RB1+RB2 — RBB
TB1+TB2 -— x -———TBB

Figure 1. Loopback Geometries
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6. Test Function Register (TFR) bit polarity, and to set the logic block
independent and driver/receiver block
This register is used to control the INFO1 to independent modes.
INFOA4 forced output function, to select the M
Bit: 7 6 5 4 3 2 1 0
Symbols: [ TM2 | ITM1 IT™MO — — MSF’E?L LGON | DRON
Initial value: 0 0 0 0 0 0 1 1
RW: RW R/W RIW RwW RW R/W RIW R/W
Note *: The value read from these bits is always 0.
» INFOI1 to INFO4 forced output function + M bit polarity selection function
No. ITM2 ITM1 ITMO INFO signal Setting Multiframe No. M bit
1 0 0 0] Normal operation 0 1 1
2 0 0 1 INFO1 A value other than 1 0
3 0 1 0 INFO2 1 1 0
4 0 1 1 INFO3 A value other than 1 1
5 1 0 0 INFO4
Note: The INFO signal according to the settings in

the table is always output, regardless of
whether the LSI is operating in NT or TE
mode.

» Logic block independent and driver/receiver
block independent modes

These are modes that allow the HD64520F
internal logic block or the driver/receiver block

to be operated independently. The table lists the
functions of the LRA/B, LTA/B, RAMIP/N, and
TAMIP/N pins in these modes.

No. LGON DRON Mode LRA/B LTA/B RAMIP/N TAMIP/N

1 1 1 Normal operation Analog input  Analog output  Digital output  Digital output

2 1 0 Logic block Unused High impedance Digital input  Digital output
independent

3 0 1 Driver/receiver block  Analog input  Analog output  Digital output Digital input

independent
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a £
= I =
< <
[ [
F— LTA
. . . —— LTB
Logic Block Driver/ Receiver Block
le—— LRA
le——— LRB
o Z
=y =
< <
o o
Absolute Maximum Ratings
item Symbol Rating Unit
Power-supply voltage Veo! -0.3to +6.7 Vv
Input voltage Vin* -0.3to Ve + 0.3 \Y
Operating temperature Topr ~20t0 +75 °C
Storage temperature Tstg -55to +125 °C

Note: Values referencedto Vgg =0 V.

Using this LSI at levels that exceed the absolute maximum ratings may permanently damage the
LSI. In normal operation, it is desirable that this LSI be used within the recommended operating
condition. Exceeding those conditions may adversely influence LSI reliability.

Recommended Operating Conditions

Item Symbol Min Typ Max Unit
Power-supply voltage Vee© 4.75 5.00 5.25 Vv
Operating-temperature Topr =20 25 75 °C
Input voltage Vin -03 — Vec+03  V

Note: Values referenced to Vgg =0 V.
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Electrical Characteristics

DC Characteristics (Vcc =5V £ 5%, Vgs =0V, Ta = -20 to +75°C, unless specified otherwise)

Item Symbol Min Typ Max Unit Test condition

Input high-level voltage VIH1 Veg-06 — Veg+03 V

RESET, EXTAL, and

VDET pins

Input high-level voltage Vinz 22 — Vec+03 V

Pins other than RESET,

EXTAL, and VDET

Input low-level voltage Vit -0.3 — 0.6 \

RESET, EXTAL, and

VDET pins

Input low-level voltage Vi -0.3 — 0.8 \

Pins other than RESET,

EXTAL, and VDET

Output high-level voltage VoH 24 —_ — \ lon = —200 pA

All output pins Von Voo —12 — _ Vv lon = —20 pA

Output low-level voltage VoL — - 0.5 \ loL=2.2mA

All output pins

Input leakage current ! — —_ 10 pA  Vin=05t0Vec-05

Input pins other than XTAL

and EXTAL

Three-state leakage current  lit| — — 10 pA  Vin=0.5toVcc-05

Current drain (normal lcc — 17 22 mA  With aITU-T 1.430

operating mode) recommendation 50Q
load resistance.
System clock
f=12.288 MHz

Current drain lccstp — — 800 pA

{clock stop mode)

Pin capacitance Cp — — 15 pF
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AC Characteristics

item Symbol Min Typ Max Unit Test condition
Receive data to transmit Rtd —_ 2.0 — bit Figure 2
data delay
Crystal oscillator frequency ~ DxyL -100 — +100 p.p.m 1.4308.1.2
deviation
Timing extraction jitter J -7 — +7 % 1.430 8.2.2
Total phase deviation TPD -7 — +15 % 1.4308.2.3
Allowable loop delay Drt 10 — 14 nS 1430 A2.1.2, figure 3
Receive side input potential Vg 0.3 — Vec+03 V Figure 13
difference (between the LRA
and LRB pins})
Receive side input impedance Z|n — 5 — kQ
Transmit side output potential V(150 1.35 — 1.65 \ RL=200Q
difference (between the LTA (It is equal to
and LTB pins) Ry = 50 Q of 1.430).
Figure 13.
Vit400 1.35 — 2.2 \' RL=1.6kQ
(It is equal to
RL = 400 Q of 1.430).
Figure 13.
ViTss — — 0.15 \ RL=224kQ
(It is equal to
RL = 5.6 kQ of 1.430).
Figure 13.
Transmit side output Zy1o — 24 — Q Binary 0 output
impedance 21 — 5 — kQ Binary 1 output
Transmit pulse rise time e — 150 — ns Figure 13
Transmit output limiting It — _ 10 mA

current

RCV. DATA

Rtd )
2 Bit offset
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TX. DATA

RCV. DATA

| B11 | Bi2 |

5.2 ps

F L | B11 | B2 |
[F ¢
5 Dt .
i 10totdps

Figure 3.

B Channel Interface

Allowable Receive Side Data Delay for Short Distance Reception Operation Bus
Geometries in NT mode

Item Symbol Min Typ Max Unit Test condition

Clock cycle time tscycn  15.623 - 15.627 us Figure 4 (f = 64 kHz)

(normal mode)

Clock cycle time (bulk mode) tgcycs  7.811 — 7.814 us Figure 5 (f = 128 kHz)

Clock duty Duty 45 50 55 % Figures 4 and 5,
D= tCH/"cyc

Clock rise time tor — — 50 ns Figures 4 and 5

Clock fall time tes — — 50 ns

Frame clock phase difference icp =250 — 250 ns

Receive side data output 8D — — 1 us

delay time

Transmit data setup time tss — —_ us

Transmit data hold time tBH — — us

D Channel Interface

Item Symbol Min Typ Max Unit Test condition

Timing clock cycle time tRreye 6249 62.50 62.51 us Figure 6 (RTIO pin)

Timing clock rise time RTr —_ —_ 50 ns

Timing clock fall time trTS — — 50 ns

Timing clock positive pulse trTP 5.1 - 5.3 us

width

Receive side D channel iRD — — 1.0 us Figure 6 (RDO pin)

data output delay time

Transmit side D channel 1o — — 25 us Figure 6 (TDI pin)

data input setup time

Receive side E bit data tRED 2.0 — — us Figure 6 (RE pin)

output confirmation time

545



HD64520F

Rise and Fall Times

Item Symbol Min Typ Max Unit Test condition
External clock rise time texr — — 25 ns Figure 7
External clock fall time tExt — —_ 25 ns

Input pin rise time tiy - —_ 100 ns Figure 8
(except for the RESET pin)

input pin fall time s — —_ 100 ns ]

(except for the RESET pin)

Oscillator stabilization time tosc — — 20 ms —

RESET rise time tRe — _ 50 ms  Figure 9
RESET fall time tri — — 50 ms

Valid RESET pulse width trvaup 6 — — cycle

CPU Bus Interface

item Symbol Min Typ Max Unit  Test condition
Address setup time tas 0 — —_ ns Figure 10

Data output delay time top — — 80 ns

Data output hold time tpH 0 — — ns

Address hold time tAHL 20 — — ns

Data setup time tpsup 150 —_ — ns

Data hold time toHL 20 — —_ ns

R/W pulse width thww 200 — — ns

Multiframe Timing

item Symbol Min Typ Max Unit Test condition
SCR(W) S1/Q1 to tsasT — — 50 us Figure 12
S4/Q4 bit set time

6 SCR(W) S1/Q1 to tsoHD 75 - — us

S4/Q4 bit hold time

7 SCR(R) Q1/81 to tgsvar O — — ns

Q4/84 bit valid output time

Q/S bit valid output time trasvaL — — 50 us

Q/S bit set time trsast  — - 50 us
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Transmit Frame External Synchronization Timing

item Symbol Min Typ Max Unit Test condition
200 kHz clock setup time togsu 70 — 250 us Figure 14
4 kHz clock setup time taksu 0 — - ns
Line frame output delay time t.fp 13 — 14 us
Timing Charts
CK64 K128k o BOYON, JoH ol
Ko S S\ S
BAch SEL ="0" - LT g |
BAch SEL ="1" z——\ ;__/_——\___/_
A\ ton tod
+4tcp -t tof ter -—F
CK8K \
{Input/Output) ___’E'_ftc_o
RBA/RBB X Bo X BT X B2 X B3 X B4 X B5 X BS X BT X
(Outputy tas LtBH
TBA/TBB ~X B0 BT X B2 B3 B4 BS B6 B7
(Input)
Figure 4. B Channel Data I/0 Timing (normal mode)
tecyca
CK64 k/128 k R—* t
{Input/Output) tCH. S
BAch SEL = "0 { s
f r

CK8K
(Input/Output)

RBA
{Output)

TBA
(Input)

panseL= \ A Y/ NS\ \S\S

B1 Channel

B2 Channel

Figure 5. B Channel Data I/O Timing (bulk mode)
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When RESEL = "0" tery tare e taTP

Tt

DchSEL = "0* " 7 ,

RTIO
(OutP \When RESEL = "1

DChSEL = "1 | \ /

tro
RDO (Output) RD, | X RDp. 1 X RO,
trp
TOI (Input) T0,| X Dy, X T0..
trRED
RE (Output) RE, X RE,, 1 X REn. 2

Figure 6. D Channel Data I/0 Timing

tEXr tEXf

EXTAL v ViHs Vin v
(input) Iy 1 l L1

Figure 7. External Clock Input Rise and Fall Times

Figure 8. Input Signal Rise and Fall Times (except for the EXTAL and RESET pins)

tar | trvaLD Rr

RESET L 7‘
{input)

Figure 9. RESET Timing
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s T /
t
S e tanL
Agto A, y Address
RAW £
Dy to Dy ————("gﬁ; Valid Data ————
too ton
(1) Read Cycle "
cs K 7
s AanL
Ajto Ay X Address *
taww
RW ! 7{
D, to D; —{ Valid Data 3
tosup toHL
(2) Write Cycle
Note: Input data is latched on the rising edges of CS or R/W, whichever is earlier.
Tpuy is stipulated with respect to the earlier of those two rising edges.

Figure 10. CPU Read/Write Timing

NT> TE 15[18[17|1810lo0| 1 | 2|3 |4 |5 |6 |7 | 8|0 |10]11]12[13]14|15]16[17]18]1]o0] 1 [2[3]4
TE— Nt 15[16]17]18l10f20] 1| 2| 3[4 [5 |6 [ 7] 8] o [10]11]12]13]14[15]1617]18[19]a0] 1 | 2| 3 4

TE Mode TE Mode
NT Mode NT Mode

MFPLS

s 1 1 M M 71 T

RaS  XauS,efore)  Qus, X QidS, X QyS; X QS KQuS(ex)

TSQ  XS/Qetore  S/Q, X S4Q X Sy X S4Qs X SyQmexy

Figure 11. Multiframe Timing (overall)
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NT-TE #15] #6 | #7 | w8 | w9 | w0 | # | s |
TEont #15| we | w7 [ we | wme | w0 [ #m | s |
tsormp /TE Mode NT Mo oo
MFPLS _ f A i |
tsast
SCR (W) S,/ oS/Q, _ Y'ak SCR (R) Qy/S; 10 Qy/S, X Valid Out
QSFPLS i \ /N
trasvaL
RQS X X
sqst
TSQ X_

Figure 12, Multiframe Timing

LRA-LRB  +V(5
(Input)
)
-Vir
3 tLTr
Vir m

LTA-LTB +Vi
{Output)

Note *: V1 refers to either V| 150, V1400 OF ViTs6-
Figure 13. Receiver Input/Driver Output
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| taosu

CK200
(Input) ]‘ taksu

CK4K
(Input) /

Circuit Frame F Bit
(Between LTA and LTB)

L Bit

R UL

Figure 14. Transmit Frame External Synchronization Timing

Bus Timing Test Loads and Reference Levels

Vee

R, =22kQ
Test Point

c R 1520740
or Equivalent

C=90pF R=12kQ
(However, C = 40 pF for the SYS CLK pin)

Figure 15. Bus Timing Test Load Circuit (TTL load)

22V 24V
08V 0.45V

Input Signal Reference Level Output Signat Reference Level

Figure 16. Reference Levels
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External Component Connection Example

HD6&4520F

Connector Rosette
LTA 16kQ 2:1
————»0O—
LTB 16 kQ
Surge Absorbers
Connection
to the Circuit
LRA 22kQ 2:1
LRB 2.2kQ
— L

Standard ISDN Cable

Recommended Transformer : Hitachi Ferrite, Ltd.  AI73H1
Al75H1
Sanrits, Ltd. 92-132

Surge Absorber : Shindengen Electric Mfg. Co., Ltd. KT10R25
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Figure 17. External Component Connection Example




