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IMPORTANT NOTICE

. Yamaha reserves the right to make changes to its Products and to this document
without notice. The information contained in this document has been carefully checked
and is believed to be reliable. However, Yamaha assumes no responsibilities for
inaccuracies and makes no commitment to update or to keep current the information
contained in this document.

. These Yamaha Products are designed only for commercial and normal industrial
applications, and are not suitable for other uses, such as medical life support
equipment, nuclear facilities, critical care equipment or any other application the failure
of which could lead to death, personal injury or environmental or property damage. Use
of the Products in any such application is at the customer's sole risk and expense.

. Yamaha assumes no liability for incidental, consequential or special damages or
injury that may result from misapplication or improper use or operation of the Products.

. Yamaha makes no warranty or representation that the Products are subject to intellec-
tual property license from Yamaha or any third party, and Yamaha makes no warranty
or representation of non-infringement with respect to the Products. Yamaha specifically
excludes any liability to the Customer or any third party arising from or related to the
Products' infringement of any third party's intellectual property rights, including the
patent, copyright, trademark or trade secret rights of any third party.

. Examples of use described herein are merely to indicate the characteristics and
performance of Yamaha products. Yamaha assumes no responsibility for any intellec-
tual property claims or other problems that may result from applications based on the
examples described herein. Yamaha makes no warranty with respect to the products,
express or implied, including, but not limited to the warranties of merchantibility, fithess
for a particular use and title.
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Chapter 1
INTRODUCTION

1.1 General Description

The YTD418 is an analog driver/receiver-less version of the YM7405B with the ISDN Basic Rate user-
network interface function (digital four-wire time-division full-duplex operation). Therefore it is suitable
for connecting a DSU which has TTL level signaling interface.

In only one chip, the YTD418 supports Layer 1 (physical layer) control function described in ITU-T
Recommendation 1.430 and fully supports Layer 2 (LAP-D protocol) described in ITU-T Recommendations

Q.920 and Q.921.

The YTD418 also includes the Layer 3 processor interface function in an 80-pin QFP package and has
great advantage for mounting and functional designing of Base Station (BS) of the Personal Handy phone
System (PHS) or other terminal equipment (TE) which has a built-in DSU.

With connecting an external driver/receiver, the YTD418 allows complete Layer 1 function described in

ITU-T Recommendation 1.430.

1.2 Features

1. Layer 1

e Supports Layer 1 control function described in ITU-T Recommendation 1.430 [1992 edition| and
TTC Standard JT-1430 [1993 edition| (default)
— TTL interface, 192 kbps transmission
— Interface structure : 2B+D (B=64 kbps. D=16 kbps)
— Frame assembling and disassembling function
— Collision control (built-in random number (Ri) reset), priority control (built-in retransmis-
sion control), and state transition control
e Supports ETSI ETS 300 012 [April 1992] operation mode (Refer to “YTD418 APPLICATION
NOTE”)

o Leased line capability (JT-1430-a)
e B channel I/O clock selection function

— Internal clock mode
Inputs/outputs the B channel data with a 64kHz internal clock
— External clock mode
Inputs/outputs the B channel data with a 128kHz to 2048kHz external clock
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B channel selection function

— Internal clock mode
Selects/switches B channel I/O pins

— External clock mode (PCM Highway mode)
Selects/switches B channel time slots

Multiframing capability
— Q channel access
— S channel access

Loop-back test function (for test and maintenance)
— Three kinds of loop-back mode (Loop-back 1 to 3)
e INFO 1 transmission monitor pin
¢ SLEEP monitor pin
e 1.430 transmission frame phase adjustment function

2. Layer 2

e Compatible with ITU-T Recommendation Q.920 and Q.921 [1992 edition] and TTC Standard
JT-Q920 and JT-Q921 [1993 edition] (default)

— HDLC frame control (Flag control, FCS generation/checking, automatic zero insertion/deletion,
abort pattern transmission/detection, etc.)
— LAP-D status control (sequence control, flow control, SAPI control)
— Built-in timer for time-out check.
e Supports ETSI ETS 300 125 [September 1991] operation mode (Refer to “YTD418 APPLICA-
TION NOTE”)
Multi-link capability (circuit switching, packet switching)
Automatic assigned TEI/non-automatic assigned TEI (VC/PVC) capability
e XID frame support

3. Layer 3 interface function

e Connectable to 8-bit or 16-bit microprocessor (8086 family, Z80 family, 6800 family, 68000
family)

e Data transfer method : DMA transfer

e Primitive logical interface
Power-down mode (low-power operation)
CMOS technology with single +5 volt supply
80-pin QFP

DA A o

7. YMT7405B software compatible
Note: For “YTD418 APPLICATION NOTE”, please contact Yamaha.



Chapter 2
BLOCK DIAGRAM

2.1 User Network Interface Block Diagram

The YTD418 is the most suitable LSI for the PHS Base Station or TE which has a built-in DSU. Since
the YTD418 contains all Layer 1, Layer 2 functions for the ISDN terminal equipments, they can be
optimally configured by adding a small number of circuits including layer 3 control processor and analog
driver/receiver if necessary.

The block diagram of the user network interface with the YTD418 is shown in Figure 2.1.
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| S T U,
: TEI NT2 NTI |
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Figure 2.1: User-network interface block diagram
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2.2 YTD418 Peripheral LSI Interface Block Diagram

The YTDA418 peripheral LSI interface block diagram is shown in Figure 2.2.

2.3 YTDA418 Internal Block Diagram

The YTD418 internal block diagram is shown in Figure 2.3. The function of each block is described in
Chapter 4.



2.3. YTD418 INTERNAL BLOCK DIAGRAM
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Chapter 3

PIN DESCRIPTIONS

3.1 Pin Assignments
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Figure 3.1: YTD418-F (80-pin QFP) pin assignment [Top View]
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3.2 Pin Functions

3.2.1 Common Section

Pin No. Pin Name | I/O Function Remarks
32,72 VDD PWR. | +5V power supply (+5%)
3,29,55,69,78 Vss GND | ground
54 X1 IN Connected to 12.288 MHz crystal oscillator. Ex- | Refer to
ternal clock can be input instead of crystal. page 98
53 X2 OUT | Connected to 12.288 MHz crystal oscillator.
System reset input (reset when LOW). Over 250
67 RESET IN | us LOW input sets all internal registers, flags,
counters, etc. to default value.
Tl o : . Pull-up
71 TEST IN | Test mode input. Usually fixed at HIGH. .
resistor
73 TEST2 IN | Test mode input. Usually fixed at HIGH.
70 PDSEL IN Power supply detection mode selection.
68 PDET IN | Power supply detection from DSU. Pull-'down
resistor
Sleep monitor. During the YTD418 is in the
& SLEEP ouT sleep state, this pin outputs HIGH.
3.2.2 DSU Interface Section
Pin No. | Pin Name I/0 Function Remarks
Receive Data (Positive)
80 HRD N Input data from a TTL level interface DSU.
Receive Data (Negative)
1 LRD N Input data from a TTL level interface DSU.
OUT | Transmit Data (Positive) .
7 HTD (O.D.) | Output data to a TTL level interface DSU. Open drain
OUT | Transmit Data (Negative) .
7 HLD (O0.D.) | Output data to a TTL level interface DSU. Open drain
OUT INFO 1 monitor
76 INF1 (0.D.) During the YTD418 transmits INFO 1 signal, | Open drain
o this pin outputs LOW.
Transmission frame phase adjustment 0
2 SPD0 IN This pin adjusts the HTD/LTD output timing
with respect to the HRD/LRD input.
Transmission frame phase adjustment 1
77 SPD1 IN This pin adjusts the HTD/LTD output timing
with respect to the HRD/LRD input.

13
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3.2.3 Layer 1 and 2 Control Section

Pin No. | Pin Name | I/O Function Remarks
Selects internal/external clock mode for B
channel data transmit/receive. Pull-up
52 CLKSEL IN HIGH or open : Internal clock mode resistor
LOW : External clock mode
[Internal clock mode] CLKSEL pin — “HIGH” or open.
Pin No. | Pin Name | I/O Function Remarks
Receive B channel data output pin
f 64 RB1 ouT Used in internal clock mode.
Internal register REG1 selects the B chan-
f 63 RB2 ouT nel to be connected. Data rate: 64 kbps
59 RS OUT | S bit data output pin
61 RFA OUT | FA bit data output pin
60 RM OUT | M bit data output pin
Transmit B channel data input pin
f 57 TB1 N Used in internal clock mode. Pull-up
Internal register REG1 selects the B chan- | resistor
f 56 TB2 N nel to be connected. Data rate: 64 kbps
FA bit data input pin
Used only when TFA pin enabled mode
58 TFA IN (REGO, D4 = “1”). Connects to RFA pin | Pull-up
when TFA pin enabled mode is selected | resistor
and multiframing is not used.
(See page 32)
' Outputs 64 kHz clock synchronized with
T 65 CL64K OUT | CL8K. Used to generate the bit timing of
RB1, RB2, TB1 and TB2.
Outputs 8 kHz clock extracted from the
t 66 CL8K OUT | receive data. Used to generate the first
bit timing of RB1, RB2, TB1 and TB2.
Outputs the 4 kHz frame synchronization
62 CL4K OUT | signal extracted from the receive data.

Used for multiframing.

t Changes as shown on next page in external clock mode (when “LOW?” selected at CLKSEL pin).
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[External clock mode]

CLKSEL pin — “LOW”

Pin No.

Pin Name

I/0

Function

Remarks

64

RBHW

ouT
(0.D)

In the external mode, outputs the re-
ceive B channel data synchronized with
EXTCLK.

Open drain

63

TBHW

IN

In the external mode, inputs the trans-
mit B channel data synchronized with
EXTCLK.

59

RS

ouT

S bit data output pin

61

RFA

OouT

FA bit data output pin

60

RM

ouT

M bit data output pin

57

RSYNC

IN

In the external clock mode, inputs the 8

kHz synchronization pulse for the receive ]

B channel data.

Pull-up
resistor

56

TSYNC

IN

In the external clock mode, inputs the 8
kHz synchronization pulse for the trans-
mit B channel data.

Pull-up
resistor

58

TFA

IN

FA bit data input pin

Used only when TFA pin enabled mode
(REGO, D4 = “1”). Connects to RFA pin
when TFA pin enabled mode is selected
and multiframing is not used.

(See page 32)

Pull-up
resistor

65

EXTCLK

IN

In the external clock mode, inputs the
clock for B channel data transmit/receive.
Operates at 128 kHz to 2048 kHz.

66

CL128K

ouT

In the external clock mode, outputs the
128 kHz clock extracted from the receive
data.

Used to synchronize RSYNC, TSYNC and
EXTCLK.

62

CL4K

ouT

Outputs the 4 kHz frame synchronization
signal extracted from the receive data.
Used for multiframing.

15
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3.2.4 Layer 3 Interface Section

Pin No. | Pin Name I1/0 Function Remarks
During program I/O transfer with Layer
3 microprocessor, accept addresses for I/O

9-23 A15-A1 IN/OUT | register and primitive selection. In the
DMA mode, these pins output the DMA
addresses.
96-28 8-bit bidirectional data bus (D0-D7) during | When using an

program I/O transfer with Layer 3 micro- | 8-bit MPU, pins
processor. In the DMA mode, these pins | D8-D15 must
become 16-bit bidirectional data bus. be pulled high.
Becomes input at program I/O transfer
with Layer 3 microprocessor. Only D0-D7
are valid data. In the DMA mode, the sig-
nal output from this pin depends on the
value input at the 16/8 pin.

30,31 D15-DO0 IN/OUT
33-43

e In the 8-bit data bus mode (16/8=
«1,”), UBE always outputs AO. When using an

8-bit MPU,

e In the 16-bit data bus mode (16/8= | this pin must
“H”), this pin indicates which pins | be pulled high.
(D0-D7 or D8-D15) contain valid

25 UBE | IN/OUT

data.
UBE A0 D0-D7 | D8-D15
L H Vv
H L Vv

Indicates address A0 when the Layer 3 mi-
croprocessor I/O accesses to the YTD418
A0 during program I/O transfer (input) with
(LBE) IN/OUT the Layer 3 microprocessor.
In the DMA mode (output), this pin indi-
cates memory access address A0. See UBE.
Indicates that the Layer 3 microprocessor
44 WR IN is in a write cycle. When a 6800/68000 is
used, this pin connects to the R/W signal.
Indicates that the Layer 3 microprocessor
is in a read cycle. When a 68000 is used,
45 RD IN this pin connects to the AS signal. When
a 6800 is used, this pin connects to the E
signal.

24
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Pin No.

Pin Name

I/0

Function

Remarks

46

CS

IN

This signal selects the YTD418 when the
Layer 3 microprocessor sets the control in-
formation for I/O and DMA transfer.

47

READY

IN

This signal is used to widen the MRD and
MWR signals output by the YTD418 during
DMA transfer when the YTD418 is used with
low-speed memory. While the READY signal
is LOW, the MRD and MWR signals remain
active low level.

51

INT

ouT
(0.D.)

Interrupt signal from the YTD418 to the
Layer 3 microprocessor.

Open drain

MWR

ouT

Indicates that the YTD418 is in a write cycle
when data is transferred in the DMA mode.
At program I/O transfer with the Layer 3 mi-
croprocessor, the output of this pin becomes
high impedance.

MRD

OUT

Indicates that the YTD418 is in a read cycle
when data is transferred in the DMA mode.
At program I/O transfer with the Layer 3 mi-
croprocessor, the output of this pin becomes
high impedance.

AEN

ouT

When data is transferred in the DMA mode,
this pin enables the address and outputs it to
the system address bus. It is used to disable
other system bus drivers.

49

HLDAK

IN

Inputs the response signal permitting DMA
from the Layer 3 microprocessor.

50

HLDRQ

ouT

Outputs the signal requesting DMA to the
Layer 3 microprocessor.

80/68

IN

16/8

IN

Sets the type of Layer 3 microprocessor.

80/68 | 16/8 MPU type
H 8086 family (default)
68000 family
780 family
6800 family

anl Hunl ==l oo

L
H
L

Pull-up
resistor

48

SYSCLK

IN

Inputs the Layer 3 microprocessor system
clock. Operated by 2 to 10 MHz clock signal.

Pull-up
resistor

17
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CHAPTER 3. PIN DESCRIPTIONS

Note With the YTD418, the Z80 is assumed to be the 80 series 8-bit microprocessor.
Therefore, when an 80C188, uPD70208, or other 8086 family 8-bit micropro-
cessor is used with the YTD418, use the YTD418 with inverters because their
HLDRQ and HLDAK pins condition is the opposite of the negative logic of

Z80. (See page 24.)

e Example of Z80 connection

| HLDRQ

e Example of 80C188 or xPD70208 connection

HLDAK
YTD418

| HLDRQ

HOLD

|

HLDA

80C188 or uPD70208

>0

HLDAK
YTD418

Figure 3.2: Example of the 80 series 8-bit microprocessor connection



Chapter 4
FUNCTIONS

4.1 Layer 1 Control Block

With external driver/receiver, the layer 1 control block allows the layer 1 function conforming to ITU-T
Recommendation 1.430.

Since the YTD418 inputs and outputs the TTL level signal instead of AMI signal, it can be directly
connected to a DSU which has the TTL level signaling interface.

The YTD418 provides the I/O pins and I/O registers which will enable or disable the multiframing control
circuits in the YTD418.

Three types of loopback functions are also provided for test and maintenance.

4.2 Priority/Collision Control Block

The priority/collision control block supports the ITU-T Recommendation 1.430 priority mechanism and
collision detection. The signaling information is given priority over other types of information (data) by
selecting the high priority class. Furthermore, there are two priority within each priority class to give all
competing TEs a fair access.

This block also monitors the E bit, and counts the number of consecutive binary “1”. When the counter
is equal to, or exceeds, the value set by priority control, it assumes that access is possible and starts the D
channel information transmission.

While transmitting D channel information, it monitors the received E bit and compares it with the last
transmitted D bit. If they do not match, this block stops transmission immediately and returns to the D
channel monitoring state. Layer 2 and layer 3 do not need to set data again for retransmission.

For reliable check on multiple TEI assignment, a register to reset the random number generator used for
the Reference number(Ri) of the TEI management procedure is also provided.

19
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4.3 Layer 2 Control Block

The layer 2 control block implements all the layer 2 functions conforming to ITU-T Recommendation
Q.920 and Q.921.

This block supports the HDLC frame formatting, the SAPI and TEI address control, the LAP-D sequence
control and flow control, etc.

More specifically, when the YTD418 accepts the data link establishment request from the host processor
(Layer 3) in order to initiate call or accept an incoming call, the YTD418 activates the layer 1, initiates the
TEI assignment procedure (if necessary), and after that, establishes the data link and enters the multiple-
frame-established state. After the call clearing, in accordance with the data link release request from
the host processor, the YTD418 releases the data link and holds the assigned TEI value. The automatic
assigned TEI value is removed on receipt of Identity remove message from the network, on occurrence of
TEI identity verify procedure failure, etc.

Since both automatic and non-automatic TEI assignment are supported, VC (Virtual Call) / PVC (Per-
manent Virtual Call) can be implemented at packet switching.

4.4 Layer 3 Interface Block

The layer 3 interface block allows the microprocessor which implements the layer 3 functions described in
ITU-T Recommendation Q.931 to access to the YTD418.

All control, status, data registers can be accessed directly by the microprocessor.

An 8086 or 68000 family 16-bit microprocessor, or Z80 or 6800 family 8-bit microprocessor, from 2MHz to
10MHz can be used with the YTD418. In any case, data is transferred in byte units.

There are two types of transfer methods, DMA transfer and program I/O transfer, as follows:

e The program I/O transfer is used to transmit or receive the primitives between layer 2 and layer 3
(i.e. between the YTD418 and the host processor). As a rule, the general syntax of each primitive is
compatible with ITU-T Recommendation Q.921.

e The DMA transfer is used to transmit or receive the information (I) fields (layer 3 messages) and is
controlled by the YTD418 internal DMA controller. Therefore, the host processor must specify the
pointer and length of the layer 3 message data set in the external DMA buffer for the YTDA418.

4.5 Power Down Function

To prevent extra power consumption while not in use, the YTD418 has a power down mode (low power
consumption mode).



Chapter 7
ELECTRICAL CHARACTERISTICS

7.1 Absolute Maximum Ratings

Parameter Symbol | Min. Max. Units
Supply Voltage Vbbb -0.3 +7.0 \%
Input Voltage Vin —-0.3 | Vpp+0.3 Vv
Operating Temperature Range | Top —-20 +70 T
Storage Temperature Range Tst —-50 +125 C

(Based on Vgg=0.0V)

7.2 Recommended Operating Conditions

Supply Voltage 5V+5% (Based on Vgg=0.0V)
Operating Temperature Range -20 - 70C

96



7.3. DC CHARACTERISTICS

7.3 DC Characteristics

(Vpp=5V£5%, Top=-20 - 70 ©)

97

Parameter Symbol Min. Typ. | Max Units
High-Level Input Voltage (CMOS) (Note 1) Vin 0.9Vpp \%
Low-Level Input Voltage (CMOS) (Note 1) ViL 0.1Vpp \%
High-Level Input Voltage (TTL) (Note 2) Viu 2.2 \%
Low-Level Input Voltage (TTL) (Note 2) ViL 0.8 \Y
High-Level Output Voltage (CMOS) (Note 3) Vou Vpp—0.4 A"
Low-Level Output Voltage (CMOS) (Note 4) VoL Vss+0.4 \%
High-Level Output Voltage (TTL) (Note 5) Vou 2.7 \%
Low-Level Output Voltage (TTL) (Note 5) VoL 0.4 \Y%
Low-Level Output Voltage (Open-D) (Note 6) VoL 0.4 \Y
Leakage Current I, -10 10 1A
Off-State Leakage Current (Note 7) Iz -10 10 uA
Power Supply Current (Note 8) Iop 15 mA

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:

With respect to X1 pin.
With respect to other pins.

Test Condition : |Iou| < 10pA
Test Condition : |Ior| < 10pA

MWR, MRD, A15-A0, UBE, D15-D0 and HLDRQ pins.
Test Conditions : Iog = —0.6mA, Io,=1.2mA

RS, RM, RFA, RB1, RB2, CL64K, CL8K, CL4K, AEN and SLEEP pins

Test Conditions : Iog = —0.2mA, Ip,=0.4mA

Note 6: INT, HTD and LTD pins
INF1 pin
RBHW pin

Note 7:

Test Conditions : Iop=1.2mA

Test Conditions : Ipp,=3mA
Test Conditions : Rp=500Q IoL=0.8mA

With respect to cases where D0-D15, A0-A15 and UBE pins are in the input

state and where MWR and MRD pins are in Hi-Z state.

Note 8: Tested in active state.
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7.4 AC Characteristics

(Vpp=5V+5%., Top=—20 - 70 C)

7.4.1 Clocks
1. Main Clock (External Input or Crystal Oscillation)

Parameter Symbol | Min. | Typ. | Max. | Units
Main Clock Frequency fm 12.288 MH:z
Clock Duty tpuTty 40 50 60 %

ty tL
f 3.2V
1.3V
tcyc

_t AL
tDUTY—{‘c?; or Teye

X2 X1
| f
—i0—

2. System Clock

Parameter Symbol | Min. | Typ. | Max. | Units
System Clock Frequency fsy 2.0 10 MHz
Clock Duty tpuTy 33 50 61 %

tu tL
f 2V
1v
tcyc

t t
tDUTYzf‘clyLC or ﬂt?



7.4. AC CHARACTERISTICS

7.4.2 Microprocessor Interface

1. In case of Bus Master (DMAC) (Cr=100pF)

Parameter Symbol Min. Typ. Max. | Units
HLDRQ Delay Time tDHRQ 100 ns
HLDAK Setup Time tSHAK 10 ns
HLDAK Hold Time tHHAK 0 ns
AEN HIGH Delay Time tDANH 100 ns
AEN LOW Delay Time tDANL 100 ns
Hi-Z to DRIVEN Time tHZD 70 ns
DRIVEN to Hi-Z Time tpDHZ 100 ns
A15-A0, UBE Setup Time tas 1 tsy
A15-A0, UBE Hold Time tAH 1tsy — 50 ns
MWR, MRD Delay Time tpMm 50 ns
MWR, MRD Low Time tmL | 2tsy — 30 ns
READY Setup Time trs 10 ns
READY Hold Time trH 50 ns
Data Delay Time (WRITE) | tppw 80 ns
Data Hold Time (WRITE) tpaw 1 tsy
Data Setup Time (READ) tDSR 40 ns
Data Hold Time (READ) tDHR 10 ns

Note: tgy = é means the cycle of system clock.
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Figure 7.1: Microprocessor Interface in case of Bus Master
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2. In case of Bus Slave (I/O Registers) (CL=100pF)

( 80 family microprocessor )

Parameter Symbol | Min. | Max. | Units
Read/Write On Time (Note 1) twL 120 ns
Read/Write Off Time (1) twH1 100 ns
Read/Write Off Time (2) (Note 2) | twn 3 tsy
Read/Write Rise or Fall Time tr, tf 30 ns
Address Setup Time tas 15 ns
Address Hold Time taH 10 ns
Data Setup Time tps 40 ns
Data Hold Time tpu 10 ns
Data Delay Time tpp 60 ns

Note 1: Write On Time means the time at which both WR and CS are “L”.
Read On Time means the time at which both RD and CS are “L”.

Note 2: ts, means the cycle of system clock.
twrz means a READ cycle of Status Data(REG 6) or a WRITE cycle of
Command Data(REG 5) or a READ cycle of Send/Receive Status(REG 4)
from Status Data or Command Data.

twL twH1, twH2
WR, RD, CS
n__
tag) g £, tay
/ \_/
A4, A3, A2, Al
\ / \
tps| by
/
7-D
(WRITE)
\
tpp tp
D7-D0
(READ)

Figure 7.2: 80 family microprocessor
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( 68 family microprocessor )

Parameter Symbol | Min. | Max. | Units
Read/Write On Time (Note 1) twr 120 ns
Read/Write Off Time (1) twH1 100 ns
Read/Write Off Time (2) (Note 2) twa2 3 tsy
Read/Write Rise or Fall Time te, tf 30 ns
Address Setup Time tas 15 ns
Address Hold Time tay 10 ns
Data Setup Time tDs 40 ns
Data Hold Time tpH 10 ns
Data Delay Time tDD 60 ns

Note 1: Write On Time means the time at which all of AS (E), CS and R/W are
“L”.
Read On Time means the time at which both AS (E) and CS are “L”, and
R/W is “H”. (See Note 3 on next page)

Note 2: tsy means the cycle of system clock.
twaz means a READ cycle of Status Data(REG 6) or a WRITE cycle of
Command Data REG 5) or a READ cycle of Send/Receive Status(REG 4)
from Status Data or Command Data.

twi twhHi, twh2
S, (E). T8 2V
R/W (WRITE) v
| —
tag b t, ta
/ \_/
A4, A3, A2, Al v
R/W (READ) .
: \ 7\
tps| [tpy
/
D7-DO 2v
(WRITE) v
\
tpp tDy
D7-DO 2.2V
(READ)
0.8V

Figure 7.3: 68 family microprocessor
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Note 3 Keep at least 10 ns R/W Setup Time and R/W Hold Time befor and after the time at which
both AS(E) and CS are “L”, in order to avoid incorrect register reading.

[ | [
CS
AS(E)
| W
— T [
R/W
—» fo— —ﬂ<—

Setup Time Hold Time
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7.4.3 DSU Interface

(CL=100pF)
Parameter Symbol Conditions Min. | Typ. | Max. | Units
Receive Pulse High-Level
Period tHRW 4.95 5.21 5.46 us
F bit Transmission Delay Time tRTD Note 1 10.41 us
Transmit Pulse Hi-Z Period tHTW Note 2 4.85 5.21 5.57 us
Hi-Z to DRIVEN Time tTHZD 50 ns
SPD1= “H”,SPD0= “H” 650 ns
Transmit Pulse Phase SPD1= “H”,SPD0= “L” 325 ns
Adjustment Time ttpD [ SPD1= “L”,SPD0= “H” 165 ns
SPD1= “L”,SPD0= “L” 0 ns
Timing Extract Jitter JTT -7 +7 %
jrrjmT
tHRW trTD
HRD,LRD ] 22y
N 0.8V
HTD,LTD 0.4V
tHtw " trtep
tTHzD

Figure 7.4: DSU Interface

Note 1 : The F bit position transmitted from a TE towards the NT shall be delayed, nomi-
nally, by two bit periods with respect to the F bit of the received frame.

Note 2 : Since the YTD418 leaves HTD and LTD pins open drain, it is prescribed by Hi-Z
period.
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7.4.4 B Channel Interface (Internal Clock Mode)

105

Parameter Symbol | Test Condition | Min. | Typ. | Max. | Units

CL64K Output Frequency foLeax | fx=12.288MHz 64 kHz
CL8K Synchronizing _

Frequency fCLBK fx—12.288MHZ 8 kHz
Clock Phase Difference tcop fx=12.288MHz 6 ns
Receive Bch Data Output

Delay Time tBD 200 ns
Send Bch Data Setup Time tes 70 ns
Send Bch Data Hold Time tBH 10 ns

CL64K (O)

_

tco

CLSK (O)

tep

tsD

SAVAVAVAVAWAWAWAWE

[ L

RB1/RB2 (O) )]

LSB ) 2nd )| 3rd \ ath ) sth X 6th Y\ 7th X MsB ) LSBX:

t

S,

iey

TB1/TB2 (1) :)]

LSB

Y 2nd Y sra f atn J sth X 6th X 7n | MsB ) LsB X:

Figure 7.5: B Channel Input/Output Timing (Internal Clock Mode)
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7.4.5 B Channel Interface (External Clock Mode)

Test Condition: t, , tf = 5ns

Parameter Symbol | Min. | typ. | Max. | Units

Clock Frequency feck 128 2048 kHz
Clock Cycle Period tWECK 200 ns
SYNC Frequency fsync 8 kHz
SYNC High-Level Period twas 200 ns
SYNC Low-Level Period twis 8 1S
Digital Input Rise Time tr 50 ns
Digital Input Fall Time tr 50 ns

tcsL 40 ns
SYNC Timing to Clock tosh 100 S
Data Output Delay Time to Clock (Note 1, 2) | tupcp: 170 ns
Data Output Delay Time To SYNC (Note 1, 2) | tupsp 170 ns
Data Output Delay Time (Note 1) | tupcp 180 ns
Data Input Setup Time tups 65 ns
Data Input Hold Time tupH 120 ns

Note 1: Load Condition for Data Output Delay Time Ry = 500 2, Cy, = 165pF,
Tor, = 0.8mA, Iog = —150pA

Note 2: Based on later point EXTCLK or SYNC.
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[Receive Data Timing|

te | twas te

{s / 2.2V
RSYNC
ssf__ ________________________ 0.8V
twrs
t: | twECK | tf
3 /)  m— m——Y A4
EXTCLK 1 2\ [/ \ Jw\ / 17\
| W S (S w— —— 0.8V
tesL tWECH
tesp
‘ A b \/ f— 2.4V
RBHW £es T e X oW
7 e 7\ i 0.4V
tupsp  FHDC
tHDCD1
[Send Data Timing|
te | (twHs, |t
i / 2.2V
TSYNC
55_ ___________________________ 0.8V
twis

tr | tWEC te

EXTCLK_\\ 1 2 \ / . \ / 16\ / \ zzz

| W __/
twec
tHDS e |« tHDH
\ \_[ ‘); \ / 9 2V
TBHW Don’t TB1 Don’t TB1 e TB2 Don’t TB2 Don’t :
Care LSB ,,_Tth Care Care
k) IR 0.8V
trv tf tn tf

Figure 7.6: B Channel Input/Output Timing (External Clock Mode)
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7.4.6 Bit Interface for Multiframing

CHAPTER 7. ELECTRICAL CHARACTERISTICS

Parameter Symbol | Test Condition | Min. | Typ. | Max. | Units
CL4K Output Frequency feLak fx=12.288MHz 4 kHz
Received FA bit Output Delay Time trD 66.6 us
Received M bit Output Delay Time tMD 130.2 us
Received S bit Output Delay Time tsp 187.5 us
. . to the CL4K Clock
Send FA bit Hold Time trH Rise point 67.7 us

Note: Multiframing Bits are set to each bit timing of the frame structure at the S/T reference point.

CL4K(O) |

trp

RFA (O) ) FA X

tmMp
RM (O) ) M

tsp

RS (0) ) S

trH
TFA (I) W FA X Don’t Care X

Figure 7.7: Input/Output Timing for Multiframing
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PACKAGE OUTLINE

64 a (LEAOD' 'rifcﬁﬁ?s?f]"‘
QT v
U M. 2

1 24
P—-0.80TYP — 0.35*0.10

The figure in the parenthesis ()
should be used as a reference.
Plastic body dimensions do not

=
< include burr of resin.
2 UNIT: mm
0
§] — (2.40)
/i 0—15°

.

i

O MIN
(STAND OFF)

‘l‘Ll .20*0.20

Note : The LSIs for surface mount need especial consideration on storage and soldering
conditions. For detailed information, please contact your nearest agent of Yamaha.
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