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nnection Selection Gui tandard Application 1
BMExamplel-1. Bi-directional transmit using internal oscillator. -1-
-Internal clock frequency: 20MHz
-Downstream: 18bit
-Upstream: 17bit

-Output: Push-Pull

Details: Page.5.]

THCS251 Master THCS251 Slave

High Speed CML

Downstream
Data Input Eg Down Link 5 Down Link Eg Data Output
(18hit) = Serializer - ¢> Q 'i> De-Serializer = (18hit)
Internal 20MH
Oscillator ( 2) <:] <:] <:]
Data Output |: g Up Link B Up Link g:| Data Input
(17bit) & De-Serializer High Speed CML Serializer & (17nit)
Upstream
BMExamplel-2. Bi-directional transmit using external reference clock. -2-
-Downstream: 18bit
-Upstream: 17bit
-Output: Open-Drain
*Some 1/O Pins are 5V tolerant.
[Details: Page.6]
THCS251 Master High Speed CML THCS251 Slave
Data Input Downstream Data Output
(5V Tolerant_4bit) [~ = Down Link Down Link = _1 (5V Tolerant_4bit)
(14bit) I::> Serializer 'i> ﬂ> ﬂ> De-Serializer = (14bit)
Clock Input = =) Clock Output
Data Output G @ & Data Intput
(13bit) I:g Up Link Up Link g:l (13bit)
(5V Tolerant_4bit) CZI De-Serializer High Speed CML Serializer CZI 1 (5V Tolerant_4bit)
Upstream
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Connection Sel

tion Guide: Standard Application 2
B Example2. Uni-directional transmit using internal oscillator

-Internal clock frequency: 20MHz
-Downstream: 35bit

-Upstream: -
-Output: Push-Pull

[Details: Page.7]

THCS251 Master

High Speed CML THCS251 Slave
Downstream
Data Input Eg Down Link 5 Down Link Eg Data Output
(38bit) | = Serializer - W H | De-Serializer = | (35bit
Internal (20MH2)
Oscillator

_ ? LOCKN

(High or Low)
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This case shows bi-directional transmit 18bit downstream and 17bit upstream using internal oscillator (20MHz).
It can be reduced the external parts by using internal oscillator.
Pin settings are as follows.
[Chip-Master/Slave common settings]
*1. RESERVED (#63) is must be tied to Low.
*2. DIRSELO (#46), DIRSELL1 (#47) and DATA_WIDTH (#50) are set Low to support the 18bit downstream and
17bit upstream.
*3. OBUF (#49) is set High to select Push-Pull output type.
[Only Chip-Master settings]
*4. MSSEL (#1) is set Low to select Chip-Master.
*5. REFEN (#45) is set Low to use internal oscillator.
*6. RF/OSCSELO (#2) and REFIN/REFOUT/OSCSEL1 (#26) are set Low to select internal oscillator frequency as
20MHz.
*7. SSEN (#4) can be set Spread Spectrum. In this case, the Spread Spectrum is OFF.
[Only Chip-Slave settings]
*8. MSSEL (#1) is set High to select Chip-Slave.
*9. REFEN (#45) is set Low to disable the clock output from REFIN/REFOUT/OSCSEL1 (#26).
*10. RF/OSCSELDO (#2) is disabled and should be connected to GND.
*11. SSEN (#4) is disabled and should be connected to GND.
[Other settings]
*12. RESETN (#62) and STANDBY (#48) can be controlled regardless of the above settings.
*13. FILTSELDO (#5) and FILTSEL1 (#64) are enabled to control digital filters.
In this case, the digital filter of 8 stages is selected.
*14. Damping resistor (ex. 33Q2) should be put close each Push-Pull output pin of the device.

l | /
| | |
X LVCMOS Driver THCS251 ! | THCS251 *14 | LVCMOS Receiver
| Master | | Slave +
1 | I
! DO/D34 | ! D34/D0 LAV
I
! D1/D33 1 ! D33/D1 WAV
. . | . .
: (18hit) . s : : . . (18bit)
! D16/D18 1 ! D18/D16 RANM
! 0 D17/D17 i ! D17/D17 RANM 2
I
i VDD i | VDD
I 6 OSCSEL1 | I REFIN/REFQUT/OSCSELL ——X OPEN *9
i =L i
| — 0k | | 10kQ
| | |
i INT/LOCKN i INT/LOCKN
| 2 L /MM D116 | | D16/D18 *2
i L paoios READY/BETOUT —OTP | TPO—|READVBETOUT T =~
1 /D1E | 5/
| X . . | | . .
1 (17hit) . B I B (17bit)
| AW pa33/ot 0.1uF ! ' 0.1uF D1/D33
i XN (__Cable ) H rxN
| A\ D34/D0 D0/D34
| A ™P H I _cable ) H rxp
1 1 |
! LVCMOS Receiver | *14 ! i LVCMOS Driver
! 0.1uF | ! 0.1uF
| . RXN [ —(__Cabe ) Hxn .
i VDD 12 RESETN | oo RxP [ : RESETN *12 VDD
| H xp RESETN |[t————
| *12 *12 STANDBY T 7 STANDBY *12  *12
| S 2 ] STANDBY ! | STANDBY j——— RESETN
i RESETN TESTL ! | TESTL
! o0 TEST2 ! i TEST2 o0 NC
LoNe *1 — RESERVED : ! ENI2CO [— *1
i = *2¢— DATA_WIDTH = ! | = DATA_WIDTH [—¢*2 =
| VDD *2¢—| DIRSELO : ! LouF DIRSELO |—¢*2 VDD
u
! * *2¢— DIRSELL 10uF ! DIRSEL1|—¢*2 *12
LonNe 12 CAPOUT i ! CAPOUT NC
\ STANDBY *3 OBUF 0.1uF| | ' louF OBUF *3 STANDBY
! *4¢— MSSEL CAPINA ! ! CAPINA MSSEL *8 o
Lo *54—{ REFEN 0.UF| 1 |0QuF REFEN |—8+9
! CAPINP i ! CAPINP L
! = $— RF/OSCSELQ ! i RF/OSCSELO [—#*10 =
! *13 FILTSEL1 = : L= FILTSEL1 *13
: *13¢—| FILTSELO ! ! FILTSELO |—¢*13
: *7¢— SSEN I ! SSEN [—¢*11
I
! = 1 ! =
i B L | i =B B
\ - ; \ -
e e e e e T P e e e P
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Examplel-2. Bi-directional transmit using external reference clock -2-
This case shows bi-directional transmit 18bit downstream and 17bit upstream using external reference clock.
Pin settings are as follows.
[Chip-Master/Slave commaon settings]
*1. RESERVED (#63) is must be tied to Low.
*2. DIRSELO (#46), DIRSELL1 (#47) and DATA_WIDTH (#50) are set Low to support the 18bit downstream and
17bit upstream.
*3. OBUF (#49) is set Low to select Open-Drain output type.
[Only Chip-Master settings]
*4. MSSEL (#1) is set Low to select Chip-Master.
*5. REFEN (#45) is set High to use external clock that is input to REFIN/REFOUT/OSCSEL1 (#26).
*6. RF/OSCSELO (#2) is enabled and it is adjusted to external clock edge.
*7. SSEN (#4) can be set Spread Spectrum. In this case, the Spread Spectrum is OFF.
[Only Chip-Slave settings]
*8. MSSEL (#1) is set High to select Chip-Slave.
*9. REFEN (#45) is set High to enable the clock output from REFIN/REFOUT/OSCSEL1 (#26).
*10. RF/OSCSELDO (#2) is enabled and adjusted to clock edge of the later device.
In this case, RF is Low and it is set as Fall Edge.
*11. SSEN (#4) is disabled and should be connected to GND.
[Other settings]
*12. RESETN (#62) and STANDBY (#48) can be controlled regardless of the above settings.
*13. FILTSELO (#5) and FILTSEL1 (#64) are enabled to control digital filters.
In this case, the digital filter of 8 stages is selected.
*14. Some 1/O Pins are 5V tolerant.

7/
: \I :/ 5vLVCMOS Driver
! LVCMOS Driver THCS251 | ! THCS251 T
| Master | | Slave 14
1 | I
! DO/D34 | ! D34/D0 (i\é_t;“'e'a"‘
| |
! v Tol *1‘1 D1/D33 i ! D33/D1
oleran 1
! (4bit) D2/D32 ! ! D32/D2 VDD
! D3/D31 | ! D31/D3 10kQ
: (14bit) [> D4/D30 - D17/D17 l ! D30/D4 - D17/D17 > (abin
1
! ! ! REFIN/REFOUT/OSCSELL *9
! 5 P REEIN VDD : | VDD REFOUT W
! 0k | 10kQ
1 I
! VDD 5V INT/LOCKN | ! INT/LOCKN LVCMOS Driver
1 10k9-¥ T READY/BETOUT —QTP : I TPO— READY/BETOUT
1 E- 3 | I , .
i i D16/D18 - D4/D30 13bit
i (13bit) <}— D18/D16 - D30/D4 ! i ’ <oy
| I D3/D31
| D31/D3 0.1uF ! 0.1uF N
i 14 ‘ TN (—_cabe ) HRxN D2/D32 14
| D32/D2 i 5V Tolerant
i 5V Tolerant ‘ ™>P I _Cabe ) HRrxp D1/D33 (abit)
! (4bit) D33/D1 ! ! DO/D34
! D34/D0 | i
! 0.1uF | | 0.1uF
i RXN [—| (—_cabe ) H TN
| VDD *12 RESETN RESETN *12 VDD
| RESETN RXP | I _cabe ) Hxp RESETN
| 12 *12 STANDBY | ey T 7 STANDBY L STANDBY "2 12 on
2 la—————
1 I
RESETN ! RESETN
i VoD TEST1 ! i TEST1 .
' Ne —-_ TEST2 ! ! TEST2 _ NC
i *1 — RESERVED ! i RESERVED [— *1
i = *2¢— DATA_WIDTH = ! | = DATA_WIDTH [—¢*2 =
1 ]
VDD *2¢— DIRSELO I DIRSELO{—#*2 VDD
i 10uF | | 10uF ]:
! Ne *12 *2¢— DIRSEL1 ! ! DIRSEL1{—e*2 *12
[ 34— OBUF CAPOUT i ! CAPOUT OBUF|—¢+3 STANDBY
| STANDBY 0.1uF| | I |o.1uF
! 4 ¢— MSSEL CAPINA ! ! CAPINA MSSEL 8 0a
109 *5 REFEN 0.1uF| 1 [0.1uF REFEN +g
! L CAPINP i ! CAPINP L
! = 68— RE/OSCSELO ! ! RE/OSCSELO |[—8*10 =
! *13 FILTSEL1 = : L= FILTSEL1 *13
: *13¢—{ FILTSELO ! ! FILTSELO |—#+*13
: *7¢—| SSEN i ! SSEN [—e*11
[ = i . =
1
1 ) 1
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Example2.

*2. DIRSELO (#46) and DIRSEL1 (#47) are set Highand DATA_WIDTH (#50) is set High to support the connection

ni-directional transmit usin
This case shows uni-directional transmit 35bit downstream using the internal oscillator (20MHz).

It can be reduced the external parts by using internal oscillator. The High Speed Signal line is only 1 Pair.
Pin settings are as follows.

[Chip-Master/Slave common settings]
*1. RESERVED (#63) is must to be tied to Low.

of the 35bit downstream.
[Only Chip-Master settings]
*3. MSSEL (#1) is set Low to select Chip-Master.
*4. REFEN (#45) is set Low to use internal oscillator.

*5. RF/OSCSELO (#2) and REFIN/REFOUT/OSCSEL1 (#26) are set Low to select internal oscillator frequency as

20MHz.

internal

*6. OBUF (#49) is disabled and should be connected to GND.
*7. SSEN (#4) can be set the Spread Spectrum.
In this case, the Spread Spectrum is OFF.
[Only Chip-Slave settings]
*8. MSSEL (#1) is set High to select Chip-Slave.
*9. REFEN (#45) is set Low to disable the clock output from REFIN/REFOUT/OSCSEL (#26).
*10. RF/OSCSELDO (#2) is disabled and should be connected to GND.
*11. OBUF (#49) is set High to select Push-Pull output type.
*12. SSEN (#4) is disabled and should be connected to GND.

[Other settings]
*13.
*14.

In this case, the digital filter of 8 stages is selected.

cillator

RESETN (#62) and STANDBY (#48) can be controlled regardless of the above settings.
FILTSELO (#5) and FILTSELL1 (#64) are enabled to control the digital filters.

*15. Damping resistor (ex. 33Q2) should be put close each Push-Pull output pin of the device.

*16. INT/LOCKN (#60) is connected to Pull Up at the Chip-Master side.

*17. Unused TXN/P and RXN/P should be open.
225 AN 7225 \
I | 1 1
I 1 I I
i LVCMOS Driver THCS251 ! | THCS251 *15 | LVCMOS Receiver !
! Master | ! Slave * |
! DO i ! Do AWM E
| o1 o o1 |
! (35bit) : | ! : : (35bit) |
: D33 | : D33 AWM i
| 2 D4 b D34 WM 2 :

|l I
: VDD : : :
1 *S_I_— OSCSEL1 | | REFOUT) ——X OPEN *9 |
| = ;mko ' i |
| , 4 *16, | *16 |
| INT/LOCKN T + INT/LOCKN |
i READY/BETOUT|—OTP | i TPO—|READY/BETOUT !
i i | i
| 1 ! |
! 1 ! I
: 0.1uF ! ! 0.1uF !
i N H rRxn !
| %P | H —0— e —{ Hrxe !
i i | i
! R !
RXN !

! VDD *13 RESETN oPEN OPEN TXN RESETN *13 VDD !
| —————— | RESETN RXP I—X | TXP RESETN
i “13 *13 STANDBY ! i STANDBY *13 13 !
=S = "p| STANDBY a7 | 1117 STANDBY |——— RESETNS
! TEST1L ! ! TEST1 !
' VDD ! | VDD !
' e - TEST2 ! ! TEST2 —_ Ne o]
! *1 —| RESERVED ! ! RESERVED |— *1 !
' = *2 DATA_WIDTH = ! | = DATA_WIDTH *2 = !
1 VDD *2 DIRSELO ! | LouF DIRSELO *2 VDD !
I Ne 13 2 DIRSEL1 10uF ! " DIRSEL1 2 13 |
| § CAPOUT ! | CAPOUT NC !
' STANDBY *6¢—{ OBUF 01uF| | ' lo.auF OBUF *11 STANDBY !
: *3e— MSSEL CAPINA : : CAPINA MSSEL *8 :
1ooa +44—| REFEN 0LuF| 1 |00uF REFEN [—$*9 0
! L CAPINP I ! CAPINP o L I
| = *5¢— RF/OSCSELO : : RF/OSCSELO —e*10 = :
! *14 FILTSEL1 = ! L= FILTSEL1 *14 !
! *14¢—| FILTSELO | ! FILTSELO [—#*14 !
! “7¢— SSEN i ! SSEN |—e+12 i
! = i ! = i
i ! i i
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Desidn ideline for Power |

Insert filters (Ferrite Beads and Capacitors) in the Power Supply (VDD and AVDD).
And insert Bypass Capacitor (0.1uF) in the Power Supply pins.
This device is equipped with a 1.2V built-in regulator
Insert Bypass Capacitors (CAPOUT: 10uF and CAPINA/CAPINP: 0.1uF) also for this regulator.
Bypass Capacitors should be attached just near the device.
Insert the GND-Via to the Exposed-Pad to strengthen.

Ferrite Beads -L
Power O'1UFT
Supply 1 i
I 48|47 46| 45| 44| 43] 42| 41| 40|39 38| 37| 36| 35| 34| 33
= 49 2 32
L S el
50 31
0.1uF - —
Ferrite Beads ’_l ’_1 51 30
l 52| AvDD 29
I ¢ —4— 53| carour 28
10uF T 1
= 54 27
55 26
|—$—56 | CAPINA voD | 25 94— —¢
0.1uF| — Exposed-Pad —1 | 0.1uF
57 _L 24
58 = 23
+— —— 59| capinp 22
0.1uF 1 1
60 21
61 20
62 19
63 18
Rl o —
64 8|17
1]2[3]a]s5]6]7]8]o]10]11]12]13]14]15]16
0.1uF
Top Layer = e ! 7 Bottom Layer
{ () % i
0AuE="
1 o o v B B R B I i 100F
s oy =
B R T e
GAPOUT 1 = e CAPOUT
f Grar}dvia | e A
20 f 1 =) 0.1uF 0.1uF
chPmA/ :‘L-: \ VDD u‘ CAPINA :I
e :(.‘?APiNF' - EXﬁOSédPad 1 __ — CAPINP :I
o § =
>
{el 0 R O [ e
1 /" T : assass n
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Desidn ideline for High-

ignal

TXP/TXN and RXP/RXN are differential pairs of high-speed serial signals.
Differential pairs should be closely spaced and coupled to eliminate common mode noise.
Also, differential should be designed as 100Q differential characteristic impedance (Zdiff).
The following is an example of microstrip line design.
The high-speed signal lines trace in only single layer.
The AC coupled capacitors should be attached just near the device.

48|47|46|45|44|43|42|

49
50

[ 51

""""""" 52

54

1

1

1
capacitor { | 53

:

1

{55
56

]
1
i
Fi {57
]
i[5
]
1

] T 59

(@)

S

= 60
g 1

e 61
62
63

64

RXP

RXN

TXN
TXP

12]s]afs]e]v]

Layerl: Signals

Layer2: Ground

Layer3: Power

Layer4: Signals

Differential signal traces (Microstrip Lines)

>3xS1 S1 >3xS1
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Notices and Requests

1. The product specifications described in this material are subject to change without prior notice.

2. The circuit diagrams described in this material are examples of the application which may not always apply to
the customer's design. THine Electronics, Inc. (“THine”) is not responsible for possible errors and omissions
in this material. Please note even if errors or omissions should be found in this material, THine may not be
able to correct them immediately.

3. This material contains THine’s copyright, know-how or other proprietary. Copying or disclosing to third
parties the contents of this material without THine’s prior permission is prohibited.

4. Note that even if infringement of any third party's industrial ownership should occur by using this product,
THine will be exempted from the responsibility unless it directly relates to the production process or functions
of the product.

5. Product Application

5.1 Application of this product is intended for and limited to the following applications: audio-video
device, office automation device, communication device, consumer electronics, smartphone, feature
phone, and amusement machine device. This product must not be used for applications that require
extremely high-reliability/safety such as aerospace device, traffic device, transportation device, nuclear
power control device, combustion chamber device, medical device related to critical care, or any kind of
safety device.

5.2 This product is not intended to be used as an automotive part, unless the product is specified as a
product conforming to the demands and specifications of IATF16949 ("the Specified Product™) in this
data sheet. THine accepts no liability whatsoever for any product other than the Specified Product for it
not conforming to the aforementioned demands and specifications.

5.3 THine accepts liability for demands and specifications of the Specified Product only to the extent that
the user and THine have been previously and explicitly agreed to each other.

6. Despite our utmost efforts to improve the quality and reliability of the product, faults will occur with a certain
small probability, which is inevitable to a semi-conductor product. Therefore, you are encouraged to have
sufficiently redundant or error preventive design applied to the use of the product so as not to have our
product cause any social or public damage.

7. Please note that this product is not designed to be radiation-proof.

8. Testing and other quality control techniques are used to this product to the extent THine deems necessary
to support warranty for performance of this product. Except where mandated by applicable law or
deemed necessary by THine based on the user’s request, testing of all functions and performance of the
product is not necessarily performed.

9. Customers are asked, if required, to judge by themselves if this product falls under the category of strategic
goods under the Foreign Exchange and Foreign Trade Act.

10. The product or peripheral parts may be damaged by a surge in voltage over the absolute maximum ratings or
malfunction, if pins of the product are shorted by such as foreign substance. The damages may cause a
smoking and ignition. Therefore, you are encouraged to implement safety measures by adding protection
devices, such as fuses.
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