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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. HOWEVER, YAMAHA SHALL ASSUME NO RESPONSIBILITIES FOR INACCURACIES AND MAKE 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 OWN RISK AND EXPENSE.

YAMAHA SHALL ASSUME NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR INJURY
THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE OR OPERATION OF THE PRODUCT.

YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE SUBJECT TO INTELLECTUAL
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 PRODUCTS. YAMAHA SHALL ASSUME NO RESPONSIBILITY FOR ANY INTELLECTUAL
PROPERTY CLAIMES 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 MERCHANTABILITY, FITNESS FOR A
PARTICULAR USE AND TITLE.

YAMAHA MAKES EVERY EFFORT TO IMPROVE THE QUALITY AND RELIABILITY OF ITS PRODUCTS. HOWEVER,
ALL SEMICONDUCTOR PRODUCTS FAIL WITH SOME PROBABILITY. THEREFORE, YAMAHA REQUIRES THAT
SUFFICIENT CARE BE GIVEN TO ENSURING SAFE DESIGN IN CUSTOMER PRODUCTS SUCH AS REDUNDANT
DESIGN, ANTI-CONFLAGRATION DESIGN, AND DESIGN FOR PREVENTING MALFUNCTION IN ORDER TO
PREVENT ACCIDENTS RESULTING IN INJURY OR DEATH, FIRE OR OTHER SOCIAL DAMAGE FROM OCCURRING
AS A RESULT OF PRODUCT FAILURE.

INFORMATION DESCRIBED IN THIS DOCUMENT: APPLICATION CIRCUITS AND ITS CONSTANTS AND
CALCULATION FORMULAS, PROGRAMS AND CONTROL PROCEDURES ARE PROVIDED FOR THE PURPOSE OF
EXPLAINING TYPICAL OPERATION AND USAGE. THEREFORE, PLEASE EVALUATE THE DESIGN SUFFICIENTLY AS
WHOLE SYSTEM UNDER THE CONSIDERATION OF VARIOUS EXTERNAL OR ENVIRONMENTAL CONDITIONS AND
DETERMINE THEIR APPLICATION AT THE CUSTOMER'S OWN RISK. YAMAHA SHALL ASSUME NO
RESPONSIBILITY FOR CLAIMS, DAMAGES, COSTS AND EXPENSES CAUSED BY THE CUSTOMER OR ANY THIRD
PARTY, OWING TO THE USE OF THE ABOVE INFORMATION.
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1. INTRODUCTION

YTD428 isalL Sl which provides the ISDN subscriber interface (two-wire time compression
multiplexing operation) and the NT side of the ISDN Basic Rate user-network interface function
(digital four-wire time-division full-duplex operation). It is capable of providing the electric
characteristics conforming to TTC Standard JT-1430 and JT-G961.

Y TD428 incorporates the circuit termination and line termination functions on asingle chip
allowing the user to easily configure aDSU (Digital Service Unit) that consumes small amount of
power at aminimal cost.

In addition, aTTL interface is provided at the T reference point (layer 1 level). Thisfeatureis
especially effective when combined with YAMAHA'sISDN LS| for /T reference point interface,
YTD423 or YTDA418. It allows considerable cost reduction on parts around the pul se transformer
when constructing a device with abuilt-in DSU.

The driver/receiver section of the T reference point interface can be separated from the DSU section
and be used independently. The user can enable or disable this feature as necessary.
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1.1 Features

m Circuit Termination Section

= Conforms to TTC Standard JT-1430 and JT-G961
- Digital four-wire time-division full-duplex operation
- Two-wire time compression multiplexing operation
» Transmission rate at U reference point: 320 kbit/s, at T reference point: 192 kbit/s
« Frame assembling and disassembling function
- State transition control
 Loopback function
« T reference point timing control
(switch between short passive bus / extended passive bus, point-to-point)
« U reference point driver control

m Line Termination Section

= Conforms to TTC Standard JT-G961

- T equalizer
- Bridged tap equalizer

m T Reference Point Interface Section

« The T reference point driver / receiver section can be separated from DSU section, and use
independently (TE mode). The user can enable or disable this feature as necessary.

m Others

- +5 V single power supply
 Low power consumption
100 pin SQFP
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2. BLOCK DIAGRAM

2.1 Internal Block Diagram

rU ref. pt. I/F section
YTDA428 P Vame |
; Amplifier |
ADC < Peak hold |
T ref. pt. I/F section / CT/LT section '
"o 1 (o
| O e TreP : CT block —-— T |
b o | by
P B Interface | B
oL switch section ! b
g | i i D |
Il B || LT block | Urelpt > =
il ! receiver - ! " | driver control P |
i |
CT : Circuit Termination
| ! LT : Line Termination
| ST ref. pt. LS !
| YTDA418 or |
L YTD423 |




BLOCK DIAGRAM -5-

2.2 DSU Configuration Example

Y TD428 incorporates the circuit termination, line termination, T reference point interface and U
reference point interface functions on a single chip allowing the user to easily configure aDSU that
consumes small amount of power at aminimal cost. The user can select from the two types of
configurations. One is the general configuration in which atransformer is used at the T reference
point interface. The other isaconfiguration in which a TTL interface is used to directly connect to
the T reference point LS.

m Configuration example of a general DSU

Various functions are incorporated on a single chip allowing the user to create alow power-consuming
product at alow cost.

4 D
Layer 3info.
Bch data [T |
1 t | T ref. pt. |
DSU
Y M 7405 or R BB
YTD410 Bl |g [
YTD428 Co
for ST ref. pt. L1l g
included driver/receiver El |g % ! '2 i
< for SIT ref. pt. > TA/TB ! ;. i
v LZE 5 i
A
U ref. pt. driver
Call control
circuit
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m Configuration example of a device with a built-in DSU that uses an 1.430 TTL
interface at the T ref. pt.

When using YTD428 with YAMAHA'S ST reference point interface LS| to create a device with a built-in

DSU, they can be connected directly through the 1.430 TTL interface. This resultsin areduction of pulse
transformer parts.

I~ 7 YTD428 DSU section
|5 El g T ref. IF J U ref. ==
& tI/F| | switch an pt. I/F v
g S P LT Lt g
=8 TA/TB |g — — e — < g =N
Nl =
b Bl
I T
L2 i D
U ref. pt. L
driver o
 /
Call control
circuit
1430 TTL I/F (No transformer is requied)
'YTD418 or|
|
L YTD423 ;
Layer 3 information
\ (Bch data) /

m Example of using T reference point driver / receiver section independently

By setting the Interface switch, the drive/ receiver of the T reference point interface section can be separated
from the circuit termination (CT) and line termination (L T) section and be used independently.
The user can enable or disable this feature as necessary.

/

rm—a DSU section
7 YTD428
5 e8I
| | f—o{|
32%; T ref. IIF l ;Td by Uref. T
ey { |pt.1/F| | switch | , 1 PLIE g !
‘@v\ . [, 1 LT 1 | =
! . TA/TB | s ] Rz
[l | . .
! | : -
(S A \@ ‘
______ _ L2 ‘ D |
1 Uref.pt. 1 L |
1 driver 1 o
1= === " 1
! call control :
1 circuit |
TTL I/F (No transformer is required)
1Y TD418 or;
| I
L YTDA423 |
Layer 3information
\ (Bch data) /
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3.1 Pin Assignments

PIN DESCRIPTIONS

SSAd
adH
adn
dlH
aLi

aand

MZ6TATO
ddlL

ddd
13sdo
13SdINSL
1NVdINSL
ILTNN
T3S1IN
N3d
NOWMOd
13534
SSAd
1vo0T1
13Sd71
o1s3L
Tis3L
¢i1s3l
€1s3dl
aand

OO O O O A A A A e

9¢
Le
8¢
62
o€
T€
[4>
€e

qe
9€
LE
8¢
6€
or
142
[4%
ey

1517
o
AZ
1514
6v
0S

8| _] AVDD1

7] sGA
3[] AVssl

241 RX
231 LO2
22| ] AVDD2
211 LO1
201 CX1
19 ] AVDD2
18] LI2
17[] CX2
16[ ] LICT
15[ ] L1
4[] AVss2
13 ] AVssl
121 SXA
11 ] SGBP
10[] SGB
9 ] RXS
6 _] RUC
5[] RXU2
4[] SGR
2[] RXU1L
1[] ATEO

25 ] AVss2

O

D
(o]

Loiyiiyiuuuuobyyyyyyyyuuy

Y TD428-S
100pin SQFP

00T

86
L6
96
S6
6
€6
6
T6
06
68
88
/8
98
a8

€8
28
18
08
6.
8L
Ll
9.

TEST4 [|51
TEST5 []52
TEST6 |53
TEST7 [|54
LOOP2A []55
LPSW []56
TEST8 [|57
DVss [|58
CLK1536 [ |59
DVop [|60
CLK4K []61
CLK256K []62
CLK200 []63
CLK400 [|64
DVss [_|65
EXID [_]66
TEST9 [_]|67
TEST10 [_|68
TEST11 []69
TEST12 []70
TEST13 [ |71
TEST14 []72
TEST15 [ |73
DVop [_|74
TEST16 |75

3LV
TAAAV
1dA
gdA
TSSAV
SSAd
8¢1S3l1
YXASENE
9¢1s3al
G¢1s3al
ve1s3al
€¢1s3l
aand
Tdan
0ddn
TN
ONan
SSAd
13SHIO
¢¢lsal
Tels3al
0cls3al
6T1S3alL
8T1s3al
LT1S3l
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3.2 Pin Functions

m Common Section

Pin No. Pin Name 1/0 Function Remarks
3,13, 96 AVssl GND |Analog ground 1 (U ref. pt.)
14, 25 AVss2 GND |[Analog ground 2 (T ref. pt.)
26, 43, 58, .
65, 83, 95 DVss GND |Digital ground
8, 99 AVopl PWR |+5V =5 % analog power supply 1 (U ref. pt.)
19, 22 AVpbp2 PWR |+5V =5 % analog power supply 2 (T ref. pt.)
31, 50, 60 DVob PWR [+5V £ 5 % digital power supply
74, 88
59 CLK1536 IN | System clock (15.36 MHz + 50 ppm or less)
Power supply monitor of the equipment on the T ref. pt. side
41 POWMON IN |"H": Power supply OFF
"L": Power supply ON
Haerdware reset
Apply the reset pulse for 1 ms or more after the clock oscillation to operate
hardware reset. If the pulse is less than 1 ms, the operation is
unpredictable.
42 RESET IN Hardware reset is required when all following conditions are met.
1. operated by local power
2. LPSEL ="H"
3. U ref. pt. polarity is positive.

Note  Connect input pinsthat are not normally used to the power supply pin or ground pin.
In the same fashion, do not Ieave pins with pull-up resistor open. Connect them to the power supply pin or ground pin.
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m Mode Setting Section

Pin No. Pin Name 1/0 Function Remarks
HTD, LTD pulse polarity setting . i
3 TDP IN |"H": positive polarity with pull-up
- . : resistor
L": negative polarity
HRD, LRD pulse polarity setting . i
34 RDP IN |["H": positive polarity with pull up
" w . : resistor
L": negative polarity
T ref. pt. transmit signal setting with oull-u
35 ODSEL IN  ["H": HRD, LRD pins normal output ra‘?’ or P
"L": HRD, LRD pins open drain
T ref. pt. receive data sampling timing setting
"H": fixed timing (short passive bus) with oull-u
36 TSMPSEL IN When T ref. pt. data sampling mode is set to "automatic' (TSMPAUT ="L"), P P
L L resistor
set this pin to "H".
"L": adaptive timing (point-to-point connection, extended passive bus)
T ref. pt. data sampling mode setting with oull-u
37 TSMPAUT | IN  ["H": manual setting (TSMPSEL pin state is valid) m‘?’ or P
"L": automatic setting (set TSMPSEL pin to "H")
T ref. pt. multiframe support setting . i
38 MULTI IN |"H": support multiframe with pull up
" n : resistor
L": do not support multiframe
T ref. pt. mode setting .
39 NTSEL IN  ["H": NT mode W':;P:t!;“p
"L": TE mode (T ref. pt. I/F block operates independently of DSU block)
Power feeding mode setting with pull-u
44 LOCAL IN  ["H": phantom power feeding mode regp stor P
"L": local power fedding mode
LPSW signal setting
"H": call only extended loopback 2A with pull-up
4 LPSEL IN "L": normal call, call by extended loopback 2A resistor
(loop control signal at local power feeding mode)
Loopback setting with oull-u
66 EXID IN |"H": transmit ID1 = "1" (correspond to extended loopback 2) resp or P
"L": transmit ID1 ="0" (loopback 2A operates at AP ="1")
Clock output setting with oull-u
82 CLKSEL IN |"H": do not output clock p P
" n resistor
L": output clock
Notel Whennotusing TTL interface, set HTD, LTD pins as bellow.

Note 2

Note 3

Note 4

When TDP ="H", set HTD, LTD =“L”
When TDP="L", set HTD, LTD =“H"

When using the Y TD428 on aterminal with built-in DSU, it is recommended that fixed timing be selected for the sample
timing of T reference point receive data (TSMPSEL="H" and TSMPAUT="H"). Thisis because the bus distribution form
becomes a short passive busin this case.

When using NTSEL, external terminating resistor setting is required.
When NTSEL =“H", terminating resistor is required.
When NTSEL =*“L”, remove terminating resistor as necessary.

Set LOCAL ="“L” when LPSEL =“L” or CLKSEL ="“L".
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m T Reference Point Section

Pin No. Pin Name 1/10 Function Remarks
15 LIl IN |S/T line input
16 LICT OUT | S/T line reference source output
Connecting external capacitor and resistor
17 CX2 - 0.1 pF capacitor and 1 MQ resistor are to be connected across the CX2 pin
and the AVss2 pin.
18 LI2 IN |S/T line input
20 ox1 i Connecting external capacitor
22 uF capacitor is to be connected across the CX1 pin and the AVss2 pin.
21 LO1 OUT | 9T line output
23 LO2 OUT | 9T line output
on RX i Connecting externa resistor

33 kQ resistor is to be connected across the RX pin and the AVss2 pin .

Notel Whennotusing T ref. pt. analog interface, set these pins as bellow.
ThelLI1, L12 and LICT pins are to be connected each other (short).
0.1 uF capacitor is to be connected across the LICT pin and the AVss2 pin.

Note2 About how to connect external capacitor and resistor, refer to “REFERENCE CIRCUIT” .

Pin No. Pin Name 110 Function Remarks

NTSEL = "H": DSU transmit data (+)
NTSEL = "L": TE receive data (+)

NTSEL = "H": DSU transmit data (-)
NTSEL = "L": TE receive data (-)

NTSEL ="H": DSU receive data (+)
NTSEL ="L": TE transmit data (+)

NTSEL ="H": DSU receive data (-)
NTSEL ="L": TE transmit data (-)

27 HRD ouT

28 LRD ouT

29 HTD IN

30 LTD IN

Note  Whennot using TTL interface, set HTD, LTD pins as bellow.
When TDP="“H", set HTD, LTD =*“L"
When TDP=*“L", set HTD, LTD =“H"
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m U Reference Point Section

Pin No. Pin Name /0 Function Remarks
2 RXU1 IN  |Receive signal input 1
4 SGR OUT |Anaog signal reference output
5 RXU2 IN | Receive signa input 2
6 RUC - 0.1 pF capacitor is to be connected across the RUC pin and the AVssl pin.
0.0047 uF (10%) capacitor is to be connected across the SGA pin and the
7 SGA - .
SGR pin.
0.0022 puF (10%) capacitor is to be connected across the RXS pin and the
9 RXS - .
SGR pin.
0.015 pF (10%) capacitor is to be connected across the SGB pin and the
10 SGB - :
SGR pin.
0.15 pF (10%) capacitor is to be connected across the SGBP pin and the
11 SGBP - )
SGR pin.
12 SXA - This pin must be left unconnected.
97 VRB ouT ADC reference power supply (low voltage)
0.1 pF capacitor is to be connected across the VRB pin and the AVssl pin.
98 VRT ouT ADC reference power supply (high voltage)
0.1 uF capacitor is to be connected across the VRT pin and the AVssl pin.
Pin No. Pin Name 1/10 Function Remarks
84 UDMO OUT | Negative pulse driving signal
85 UDM1 OUT | Negative pulse driving signa
86 UDPO OUT | Positive pulse driving signal
87 UDP1 OUT | Positive pulse driving signal
Pin No. Pin Name | /O Function Remarks
U ref. pt. polarity
When LPSEL = "H", set this pin to "H".
40 REV IN  |When LPSEL ="L", set this pin as bellow.
"L": positive polarity
"H": reverse polatity
"L": normal operation
55 LOOP2A ouT "H": indicating loopbak 2
Call control signal
56 LPSW OUT |"L": normal operation
"H": call initiate request
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m Clock Output Pins

Pin No. Pin Name 1/10 Function Remarks
2| aLKIsEK | OUT | when CLKSEL = "L nd LOCAL = “L". Note, 2
61 CLKaK | ouT ébtﬂﬁtcéfggk(yviﬂglﬁg? :LL) and LOCAL ="L". Note 1, 2
62 CLK256K | OUT éi?p'ﬁ'féﬁlfkd@ﬁﬁ%[ygeef tzo"nll_”"l\nd LOCAL ="L". Note 1
o | cuxam | our [Boredok ity et
w | e | our [Borecestaty b )

Notel Outputs“L” whentheYTD428 is set to not output the clock. In addition, if the Y TD428 is not synchronized to the network,
the frequency of the output clock is not guaranteed.

Note2 Clock isoutput when REV =“H.”

m Test Pins

These are for LSI examinations, and not used in normal operation.
Be sure that each pin is set as bellow.

Pin No. Pin Name 1/0 Function Remarks
46, 48, 49,

51 ~ 54, TZEiO‘ IN Test pin with pull-up
57, 67, 21 22’ Usually fixed to "H". resistor
80, 81 '

_ TEST Test pin
89,91 ~93 23,25~ 27 IN Usually fixed to "L".
Test pin
o TEST28 1IN ysually fixed to "H".
N TEST1, Test pin with pull-up
47, 15~18 16 ~ 19 1o Usually pull up to "H". resistor
TEST10, Test pin
68, 69, 90 11, 24 1o Usualy pull up to "H".
TEST Test pin
0-7 1 1595 | O |usaly fixed to "L".
Test pin
” TEST20 ouT This pin must be left unconnected.
Test pin
100 ATH N | Usually fixed to "L".
1 ATEO | 1o |T&tPn

Usually pulled up to "H".
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4. DETAILS OF FUNCTIONS

4.1 U Reference Point Section

m Variable Amplifier

This block amplifies the receive signal amplitude to the maximum dynamic range.

m ADC

This block makes an A/D conversion of the received signal and transfers it to the line termination block.

m Peak Hold

This block is performed during the initial training so that the gain of the Variable amplifier block is set to
make best communication condition.

4.2 Circuit Termination / Line Termination Section

m Circuit Termination Block

The following functions provide the necessary functions for TTC Standard JT-G961 (TCM operation) and the

NT function described in TTC Standard JT-1430.
- Rate adaptation and frame assembly / disassembly at the U and T reference points
- State transition control
- U reference point drive control
- T reference point receive timing control
« Loopback control
Y TD428 supports loopback 2 and loopback C for testing and maintenance.
These loopback tests are under local switch control.

m Line Termination Block

The line termination provides the f equalization which compensates the DLL (Digital Local Line) loss and the

amplitude distortion, and the BT equalization which compensates the waveform distortion caused by the
bridged tap.
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4.3 Interface Switch Section

Normally, this section connects T I/F section with CT/LT section to provide DSU function (NTSEL =*“H").
By setting this section, the driver/receiver function of the T I/F section can be separated from the CT/LT
section and be used independently (NTSEL

For example, it isuseful under such asituation that there are some terminals which have DSU function on
the same S/T line.

)

4 N
[ YTD428 DSU section
i |
lo | é - —— - - -
=i | RA /RB | || | | i !
'z 3 T ref. e | ST U e
oA . pt. I/F switch | ! DoptIF SR
T 2 LT g
=7 TA/TB ] P ! @
U | L L | o
o ' ||
. } . B
_______ L2 |2
1 Uref.pt. L
1 driver 1 o
1=t T-==° 1
!' call control !
! circuit
TTLI/F B (No transformer is required)
A 4
F I |
1'YTD418 or;
! i
| YTD423 |
Layer 3 information
(Bch data)
\- J

Figure 4.1 Image Of Using T Ref. Pt. I/F Drive/Receiver Independently

In case of using NTSEL ="L" (TE mode), the signals of TA/TB and RA/RB should be reversed by switches
or other devices. Because S/T bus signals that are connected to TA, TB, RA and RB pin are different between
using YTD428 asDSU (NTSEL ="H") and ST terminal (NTSEL ="L").

Generally speaking, the terminal resistors are only mounted on the nearest terminal from DSU and other
terminals that are connected with the same bus don't require the terminal resistors. Therefore, it is useful that
switches which can control ON/OFF of the terminal resistors are provided on the equipment.
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4.4 T Reference Interface Section

m Reference Power Supply Block

This block provides the electric power to supply for the receiver block and the driver block.

m Receiver Block

The receiver block receives signal from the S/T bus through the external pulse transformer and convertsit to
thelogic level signal.

The voltage threshold level for he receiver is properly adapted automatically according to the receiving signal
level.

4 )
—  —192kHz

1.430 receive signa +0 AMI
(RA/RB) (AMI)
-0
HRD pin
ey — LI L aRry
LRD pin
(TTL level) T T onry

Figure 4.2 Receive Signal Logic (RDP=“H", NTSEL =“L")

m Driver Block

The driver block drives the 2:1 turn ratio transformer according to the logic level transmitting signal.

4 N

HTD pi
aroeey T 1L mry
LTD pi

aobey — T _T1TTL _ wnro

‘0 —»! !<— 192kHz

1.430 transmit signal
g — [ [ e
-0

Figure 4.3 Transmit Signal Logic (TDP="“H", NTSEL =*“L")
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5. ELECTRICAL CHARACTERISTICS

5.1 Absolute Maximum Ratings

Parameter Symbol Min. Max Units
Supply Voltage Vop Vss-0.3 Vss+ 7.0 \%
Input Voltage Vi Vss- 0.3 Vop + 0.3 \%
Storage Temperature Tsg - 50 + 125 °C

5.2 Recommended Operating Conditions

Par ameter Symbol Range
Supply Voltage o 50V +5%
Operating Temperature | Top -20~+70° C
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5.3 DC Characteristics

(DVobp = AVDD =5 .0V, DVss = AVss = 0.0V, Operating Temperature: Top = 25 °C)

Parameter Symbol Condition Min. Typ. Max. Units
fgjdﬂ%n(;:é‘;‘;ig”owab'e Zo Note 1 30 kQ
ﬁj gi'toﬁmizaa;’feB”ffer Zi1 Note 2 10 MQ
Cgﬁ';’gesgna' Reference Vse Note 3 2.45 2.50 2.55 v

Self-Bias VRT VRT Note 4 0.7AVop - 0.1 0.7AVop 0.7AVoo +0.1| V
ADC Self-Bias VRB VRB Note 5 0.3AVoD - 0.1 0.3AVDbD 0.3AVop + 0.1 \%
Notel With respect to SGR, SXA pins.
Note2 With respect to RXU1 and RXU2 pins.
Note3 Set SGR pinto open.
Note4 With respect to VRT pin.
Note5 With respect to VRB pin.
(DVob =AVDD =5.0+ 5%V, Top=-20~70°C)
Parameter Symbol | Condition Min. Typ. Max. Units
ViH (Note 1) 22 Y,
High Level Input Voltage (TTL)
ViH (Note 2) 3.0 \%
ViL (Note 1) 0.8 \%
Low level Input Voltage (TTL)
Vi (Note 2) 0.8 \Y,
High Level Input Voltage (CMOS) ViH (Note 3) 35 \%
Low Level Input VVoltage (COMYS) ViL (Note 3) 1.0 \%
(Note4) | DVop- 1.0 \Y
High Level Output Voltage (TTL) VoH
(Note5) | DVop - 1.0 Y,
(Note 4) DVss+ 0.4 \Y
Low Level Output Voltage (TTL) VoL
(Note 5) DVss + 0.4 \%
Low Level Output Voltage (Open-D) Vol (Note 6) DVss + 0.4 \%
Leak Current I -10 10 HA
Idle Condition Leak Current ILz -10 10 HA
Power Supply Current loo (Note 7) 36 mA
Notel With respect to the digital pins other than RESET, POWDET, CLK 1536 and TEST23 ~ 28 pins
Note2 With respect to RESET, POWDET pins
Note3 With respect to CLK1536, TEST23 ~ 28 pins
Note4 With respect to the pin other than HRD, LRD pins

Test condition:  Output Current "H" level (lon) =-0.2 mA, Output Current "L" level (IoL) = 1.2 mA
Note5 With respect to HRD, LRD pins (when ODSEL = "H"),  Test condition: los=-0.2mA, loL = 1.2 mA
Note6 With respect to HRD, LRD pins (when ODSEL ="L"),  Test condition: lo. = 1.2 mA
Note7 Whenusing T ref. pt. analog interface
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5.4 AC Characteristics

m T Reference Point Receive Characteristic (NT mode)

(Vbb=5.0£5%V , Top =-20 ~ 70 °C, Load Capacity: CL = 50 pF)

Parameter Symbol | Condition Min. Typ. Max. Units
Transmit Pulse Width trew 5.00 5.208 5.40 us
Receive Pulse Width tRPW 5.208 us
Rise Time tPR 260 ns
Fal Time trr 30 ns
Phase Diffierence between tTrRD Note 1 10.0 14.0 us
Tx and Rx signals trrD Note 2 10.0 420 us
Phasg Difference between o1 Note 2, 20 us
Rx signals Note 3

Notel With respect to using the Fixed timing
Note2 With respect to using the Adaptive timing
Note3 Thisvalue shows the difference between two terminals which are connected with bus system.

4 | tTrw } N
/ \ l \ 20V
HRD / = \l /’ \
— 7 K 7 \ 08V
i | tTrw }
‘ \ 20V
LRD oL\ / \ oy
/i | — X )
i :‘—’J‘ Transmit data slot
| |
. trAw i tTrRD ) F—'} Receive data slot
‘ ‘ | / \ 1 } 24V
HTD / \ / F \ 1 0.4v
JE— | U \ : -
| |
e | i
} 24v
LT | A A S
e — e —
ter ter
|
HTD/LTD ' \ f \
(closest terminal) |
Note 1 1 ted
(O
|
T\ / \
HTD/LTD / \
(farthest terminal) ‘
Note 2

Notel Indicatestheterminal that is connected closest from the DSU. The signal from this terminal
reaches the DSU the fastest.

Note 2 Indicates the termina that is connected farthest from the DSU. The signal from this terminal
reaches the DSU the slowest.

Figure 5.1 Timing At T Ref. Pt. Interface
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m T Reference Point Receive Characteristic (TE mode)

(Vop =5.0£5% V, Top=-20~70°C, CL = 50 pF)

Parameter Symbol | Condition Min. Typ. Max. Units

tRDR 700 ns
) trRDL 200 ns

Delay Time
tRDH 700 ns
tRDF 700 ns
Rise Time trRR Note 1 30 ns
Fall Time trF Note 2 30 ns

Notel With respectto HRD, LRD pins (ODSEL =“H")
Note2 With respect to HRD, LRD pins

Note3 Figure 5.2 shows the timing when RDP =“H”. When RDP = “L", the output signal polarity from HRD and LRD pins

areinverted.

/
Receive signal (1) ov
(LI1-LI2)
2.0V
HRD (O) 08Y
20V
LRD (O) 08Y
-

Figure 5.2 Receive Timing
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B T Reference Point Transmit Characteristic (TE mode)

(Vbbp=5.0=%5% V, Top=-20~70 °C, CL = 50 pF)

Parameter Symbol Condition Min. Typ. Max. Units

HTD, LTD Pulse Period tsw 4.95 545 us
HTD, LTD Pulse Gap tGAP 0 260 ns
HTD, LTD Rise Time tsR 260 ns
HTD, LTD Fall Time tsF 30 ns

tSRL Note 1 490 ns
Transmit Signal tSRH Note 1 1010 ns
Delay Time tSFH Note 1 165 ns

tSFL Note 1 685 ns
Zero Cross Delay Time tspz Note 1 1010 ns

Note 1 Measuring with RL voltage drop as shown in Figure 5.4

Note 2 Figure 5.3 shows the timing when TDP = “H”. When TDP = “L”, the output signal polarity from HRD and LRD pins are

inverted.
/
tsw
|
f \ / \ 24V
HTD (I) /{ /[ \,
04V
— I\ /] M
—>| | |— - |
tSR ‘1 tSF tsw tGap
=
LTD (I) ; : I/I i\ i : 24V
: l 11 i l 04V
i i Il s i
tSRHr_>i tSFL:Hi tSR!r el ! t SFL | :lk
(- [ I by
tSRLi J tSl-ﬂi J tSRHi tspz| 4! L tsr
¥ \s - L \ 135V
o I N ESRLIwt! l \i
Transmit signal (O) 7 :, f \ 0.15v
(LOI - LO2) \E | 015V
\ , 135V
-

Figure 5.3 Transmit Timing
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4 I
| 100 Q
HTD LO1
Ro
YTD428 RL
200 Q
LTD LO2 o
Transmit signal
- )

Figure 5.4 Transmit Block Test Circuit

m Driver, Receiver I/O Impedance

Parameters Symbol Condition Min. Typ. Max. Units
Receiver Input Impedance Zu LI1-LI2 50 kQ
Driver Ouput Impedance Zio1 LO1 - LO2 (Notel) 50 kQ
Driver Ouput Impedance ZLoo LO1 - LO2 (Note2) 15 Q

Notel When no pulseis output.
Note2 When pulseis output.
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PIN DESCRIPTIONS

6. PIN DESCRIPTIONS

/

C-PK100SP-1

16. 00%0. 40
14.00=%0. 30

(00N 00 o
: 05O =, |
yuuuuumumwuuuuuuug ‘

LEAD THICKNESS : 0. 125TYP or 0. 15TYP

(UNIT) : mm (millimeters)

The shape of the molded corner may slightly different from the shape
in this diagram

The figure in the parenthesis ( ) should be used as a reference
Plastic body dimensions do not include burr of resin
UNIT: mm
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REFERENCE CIRCUIT

The reference circuit using Y TD428 is shown as bellow.

/

1S953x 12
Ax
ia YTDA428
TS YV V
-igi - m
R(1%) =
A LO2 UDM1 Al
251278
g g Li1 UDP1
‘ 8.2k
é:: Li2 8(1%)
8.2k
FYV VY
{[ UDPO 25K 2315 HZSKZSlS
jpny UDMO
RAQO ? - A2 — ote £
* LICT - Al Al 15(1W)
01 001y(10%) 6 L2
100 3K \ RX .
22u CX1 560(1%) KP15N14
RB O o cx2 RXU2 5
1.8K(1%)
L ™
A O W' 180
— RXU1 |-& - L1
A2 560(1%) TOK
100 TRTEPC9.8-0319C KPISNL4
SGA D 0.0047p(10%)
10k
B O b RXS D 0.00221(10%) -FG
Vaistor x6 NTSEL SGB D 0.0154(10%) Y
1 SGBP D 0.150(10%) . . .
b SGR 3 Flnelamlvat|on
RUC 0.33(10%) circuit
01p
HRD O HRD VRB E' [
1.430 TTL Interface LRD O————|tro VRT o
YTD418 or YTD423 HTD O——{ HTD —
~AL
LTD O—— v
CLK 1536 O——— cLk1s3% LPSW L_me_zicﬂvauon
— LoOP2A }—— circui
RESET (O——— RESET CLK200 ——
Lineactivation CLK400 |—
L REV
circuit CLK4K |—
CLK192K |——
o CLK256K |——
TDP SXA |—
RDP TEST20 f——
ODSEL
10k O VW— TSMPSEL AVoD2
10k A MULTI oo
10k "\ W—{ EXID u
10k &\ M—| CLKSEL AVss2 {
10k "\ \W—{ ATEO —
10k x 11 AA—| TEST0,2-9,21,22 A2
10k x 5 @VW—{ TEST1,16-19
10k x 3 ®MW— TEST10,11,24 AVool
10k L AM— TEST28 W
wet 4
POWMON —
COCAL AL
LPSEL
——{ TSMPAUT DVoo
ATEI W
TEST12- 15
TEST23, 2527 DVss =
jpny -D
D
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