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6. HMEXTRARER

N R4 Min Typ Max Unit
R EE T (VDD, AVDD) -0.3 - 4.0 vV
LVCMOS A /& 1+ -0.3 - VDD+0. 3 vV
LVCMOS H /18 1+ -0.3 - VDD+0. 3 vV
5V iR 7 N 77 N EE -0.3 - VDD+2. 5 vV
5V {fif =X 7 e o 77 H & -0.3 - VDD+2. 5 i
=7V VAV ) EIE -0.3 - 4.0 v
CML Vy—n" A7+ -0.3 - CAPINA+0. 3 v
CML bvA3yd i ) -0.3 - CAPINP+0. 3 v
SSPAL A -50 - 50 mA
PRAFIR L -55 - 125 °C
V) asiR - - 125 °C
) 7u-t" )R /B - - 260/10 ° C/sec
0 ja (V yvvas-FERR) 29.1 [*1] ° C/W
Wit (F yvivar-n o=y EER) 1.1 [*1] ° /W
I KFFAEK0+25° C 3. 4[*1] W

Y MR RER” L1, TOMEBZD MmO REMENMEECTE R R EHEERLE T,
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1o BN T-NIREHETIE S D EH A, 2O, BEROVATIWA VORGSR T 5 H D TT,

7. HEREENERM:

N Fr=H Min Typ Max Unit
/L (VDD, AVDD) 1.7 - 3.6 v
h VR P UL 40 - 85 °C
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8.2. LVCMOS/7+us” A1 DC HA%

EaR=2 N wF &Mt &/ Jiodiis 5N k=2
R
B BT 1. TV=VDD<2. 0V 0.65 VDD - VDD Vv
. 27 2. OV=VDDLS. OV 0.70 VDD - VDD Vv
TH High VA" WAJE BO
v igh v WA JIRRIE 3. OV=VDD=3. 6V 2.0 - VDD v
IL,BL | 1. 7V=VDD=3. 6V 0.70 VDD - VDD v
B BT 1. 7V=VDD<2. OV 0 - 0.35 VDD v
’BO’ 2. OV=VDD<3. OV 0 - 0.30 VDD v
VIL Low VA" VAT EBE 3. OV=VDD=3. 6V 0 - 0.8 v
IL,BL | 1. 7V=VDD=3. 6V 0 - 0.30 VDD V
AT 1. 7V=VDD=3. 6V 0 - 0.15 VDD Vv
1. 7V=VDDL2. OV
TTLDRV (V¥ %
VDD - 0. 30 - VDD i
4)=1{0}
T0H=—2mA
. B, BT . TV=VDD<2.
VDD - 0. 45 - VDD \
4)={1}
TOH=—4mA
2. OV=VDD=3. 6V
LOH=—mA VDD - 0. 45 VDD Vv
1. 7V=VDD<2. 0V
TTLDRV (V¥ %
0 - 0. 30 Vv
4)=1{0}
T0L=2mA
B, BT, | 1.7V=VDD<2. 0V
. BL TTLDRV (V¥ %
VOL Low VA" VW A1 EBE H=(1} ( 0 - 0. 45 i
T0L=4mA
2. 0OV=VDD=3. 6V
LOL=tmA 0 0.45 i
1. 7V=VDD=3. 6V
BO LOL=2mA 0 0.27 Vv
TTH AJ71)-)&E ¥ High L VIN=VDD -10 - 10 uA
T1L ANJ1) =¥ Low 1L VIN=0V -10 - 10 uA
Hi-Z KEED B, BT,
TOZH : IN=VDD -10 - 10 A
Hi /) -7 High BL, BO VIN=Y u
Hi-Z J[RHEED B, BT,
0 : =0 -10 - 0
L o) Low I ! ! o

AT Ty AJIn y77

IL @ &Yy M LVCMOS ASin" v77

B : LVCMOS M JFIHN v77

BO @ #=7" V} WAY LVCMOS AT 1fIn" v77

BL : 3 5V MitEYa3y AT LVCMOS Bi-directional buffer
BT : {&3 5V fifE LVCMOS BTN »77
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8.3. LVCMOS AC %1%
2 N Fi-h & = Y &R HAL
tRSN | RESETN @ Low Hf# - 3 - - us
1. 7V=VDD=2. 25V and
: 10 - 66. 6 ns
ANYE
CTCTP | REFIN 880 TTLDRV (V¥ 24)=1{0}
2.25V=<VDD=3. 6V or o ~ . s
TTLDRV (b #4) ={1} ) )
REFIN @ High H#f¥ - 0.35 0.65
tTCH Te1p 0.5 tTCIP Te1p ns
REFIN @ Low FfH 0.35 0. 65
tTCL Te1p 0.5 tTCIP | S p ns
Pin type: B 1. 7V=VDD=3. 6V 2.0 - - ns
1S REFIN (ZXF3 57 -4 A1ty h 1. TV=VDD<2. 25V 25 - - ns
Ty7" B Pin type: BT | 2.25V=VDD=2. 75V 2.5 - - ns
2. 75V<VDD<3. 6V 2.0 - - ns
REFIN (Zxt9~ 57 —F A1k
tTH N - 1.0 - -
b B e
EIEFE AN 6 RESETN=High
EIPD 1 A mr & c oo - 0 - - ns
0SCSEL1 (¥¥-) =0
0SCSELO (#47) =0 41. 67 50 62.5 ns
P OSCSEL1 (i) =1
t0SC PNERAY V-4 JE 3 0SCSELO (47 =0 20. 84 25 31.25 ns
OSCSEL1 (¥ 1-) =1
0SCSELO (#47) =1 10. 42 12.5 15. 62 ns
) o REFEN (&3 1-) =0 - t0SC - ns
tDCP F=Rb T Vs ny ) JE -
REFEN (i) =1 - tTCIP - ns
. REFEN (¥+-) =0 10. 42 12.5 15. 62 ns
tELTCK | JAR™ 74 ymy ) 5 »
REFEN (i) =1 - tTCIP - ns
TV RWVAR TV ANT) & b IS RS R 36.2 ~ 61.3 s
Table 20, Table 21 Z:f# tDCP tDCP
7 fg)fm’w THNET TE i A & BT 4 B 16 - XN
e D LS ] Table 20, Table 21 % £DCP tDCP
i . . T RNIART TN Z 8 % . .
VE) 7 AVF 7 vy VEy7 TT blg ég ng;uj;sé bic8 B 5t3DC4P - fsc; ns
DERIIE G5 4 A, able 2, Jable -1 2
TTVIWAR TAVIAIRTT & I 16 B 68. 1 ~ 100. 5 s
Table 20, Table 21 /& tDCP tDCP
tRCP | REFOUT J&# - - tDCP - ns
tRCH | REFOUT & High I§fH] - - 0.5 tDCP - ns
tRCL | REFOUT @ Low H#f# - - 0.5 tDCP - ns
tDOUT | 7 4 J1E - - tDCP - ns
REFOUT (Zxt3~ 57 4 71ty 0. 45 tDCP
tRS SEYA | - - 0.675 - - ns
REFOUT (%1457 =4 J1k- 0. 45 tDCP
ERH )b g - - 2.175 - - ns
RESETN=High A /175 B _ _
PRRDY | pEADY=High % TR ! ms
STANDBY=Low A /175
ENRDY ) pEADY=High % TR 0 10 ms
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STANDBY=High A /175 B _
ESROY | R EADY=high & TR 10 ms
Clock , TTLDRV (b 24)={0} - 2.1 ns
Data (5 type=B) , TTLDRV (V¥ 2 ~ e s
4)=1{0} )
Data (JF type=BT) , TTLDRV (V¥ 2 B 5 o N
STLH Juy) e O =D Low o> | #)={0} ’
5 High ~DEH (i Clock , TTLDRV (VY 28)={1} — 1.1 ns
Data (J% ¥ type=B) , TTLDRV (V¥ %
- 2.3 ns
) ={1}
Data (¥ type=BT) , TTLDRV (V¥ %
- 3.0 ns
) ={1}
Clock , TTLDRV (V¥ 24)={0} - 2.1 ns
Data (Jiii ¥ type=B) , TTLDRV (V¥ % ~ L3 s
4)=1{0} )
Data (JF type=BT) , TTLDRV (V¥ 2 B ol N
L Juy) O =41 High 2> | ) ={0} )
5 Low ~D &R F{H] Clock , TTLDRV (VY 2#)={1} — 1.1 ns
Data (¥ type=B) , TTLDRV (V¥ %
- 2.2 ns
) ={1}
Data (¥ type=BT) , TTLDRV (V¥ %
n={1} - 3.0 ns

Copyright©2024 THine Electronics, Inc.
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DO0-D31 % VDD/2

RD =10Q
Test Point

C, =8pF
tRCP
< >
tRCH(RF N tRCL(RF_O)
tRCL tRCH
(RF=1) (RF=1)
< < >
o= A o= RF=0
5 / \ / \ /
REFOUT VDD/2 VDD/2 i VDD/2
__________ _//K—7\\___________// RE=1
tRS tRH
< > < >
D31-D0O >< VDD/2 >< VDD/2
tDOUT
< >
Copyright©2024 THine Electronics, Inc. 15/60 THine Electronics, Inc.
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Primary chip mode Input

DATAl DATA2 DATA3 >
D0-D19
Secondary chip mode Output DATA1 DATA2 DATA3 >
D19-DO
tTCD
Secondary chip mode Input DATA1 DATA2 DATA3 >
D19-DO
Primary chip mode Output DATA1 DATA2 DATA3 >
D0-D19
tTCD
Copyright©2024 THine Electronics, Inc. 16/60 THine Electronics, Inc.
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8.4. CML DC #1%
e N Fi-h & &= Y iSO HAL
CMLDRV [1:0] (W 24) ={00} 266 400 534 mVpp
CML Z=EhH 7 CMLDRV[1:0] (b¥" 24)={01}
VTOD R 740D 400 600 800 mVpp
CMLDRV [1:0] (W 24) ={10} 600 800 1000 mVpp
PRE (V" 2%)={0} (7 74Wb) - 0 - dB
PRE (V" 24) ={1}
e | M OMLDRV[1:0] (3" %) = (00} o @
VARENYS VA2
PRE (V" 28) ={1} ~ 3 ~ i
CMLDRV[1:0] (v 24)={01} )
. . 1200 - 0.5
vy N = =7 v _ _
PRE (VY™ 25)={0} (7" 74W}) VIOD mV
R PRE (v~ 24) ={1}
VT = — — —
VTOC CML =2&v&—p Hi 7B CHLDRV[1:0] (%" 49) =100} 1200 — VTOD mV
PRE (v~ 24) ={1} ~ 1200 - 0.75 ~ -
CMLDRV[1:0] (v 24)={01} VTOD
. RESETN G +-) =0
| S s _ _
LTOH | CML H )=/ 8t TXP/N (3 7-) =CAPTNA (34 1) 30 30 uA
_ . RESETN (¥ 1) =0
SR = EgE - — -
ITOS | CML HiJ) & PR i TXP/N (H57) 0V 80 mA
vrry | QML EBIATS high - - - 50 mV
Abyyamh
VRIL CML?‘E@{]\?’J Low B P B B "
Ayl
N RESETN (3 1-) =0
|, 2SEd=~ — -
IRIH | CML AJ3)-/%E 3% High RXP,/N (B4 7-) =CAPTNA (H47-) 10 10 uA
. RESETN G —+-) =0
| —p Sy _ _
IRIL CML A J7)-) & Low RXP/N (57 =0V 10 10 uA
IRRIH | CML A I3 High RXP/N (###F-) =CAPINA (¥iF) - - 2 mA
IRRIL | CML AJJEE ¥ Low RXP/N (S5 -) =0V -6 - - mA
RRIN | CML &) A #kHT - 80 100 120 Q
8.5. CML AC %
e N Fi-h & &= R &R | HAL
CML 325 BV /32 B F 0 I B B
tTRF (20%-50%) 50 150 ps
tTPLLO | RESETN=High AJ1%>% CML HY /73BT - - - 1 ms
vrprry | RESETN=Low AJ373% CML 77 high ~ ~ ~ 900 s
TE AL
READY=Low 7> 5 h—=v)" N by
tTNPO AT 100 us
tTBIT H g azy Mys=nT iy - - tDCP+30 - ns
tRBIT | AJjazyMyvh-n"y - 250 - 2222 ps
Copyright©2024 THine Electronics, Inc. 17/60 THine Electronics, Inc.
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75~200nF 50Q
TXP
TXN
75~200nF 50Q
<5mm
— 80% 80% —
Vdiff = (TXP) - (TXN)
20% 20%
- . -
tTRF tTRF
THCS254 THCS254
CAPINP
500 50Q C=75~ C=75~
200nF 200nF ,
TXP RXP CML Receiver
2 H O e
B O ey
Zdiff=1000hm
O—{ © 500 500
CML Transmitter
O—{ Vbias
GND
Copyright©2024 THine Electronics, Inc. 18/60 THine Electronics, Inc.
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ASYNC -}

7" 74%)%97" 75 @ Training pattern /71213 RESET=1 & REFIN J&#Z#*! O A D) B E T,

Ty 1Fy7" /35 @ Training pattern H/J121% RESET=1 & REFIN J&EE*T O AT & & BT 747V F97" D
5 @ Training pattern 3213 23 3G9,

*1 : REFEN=0 ORI/ ny )t} FFlE RESET=1 D 7,

Primary Chipﬁ H
~=2) L Lol JOAE LD PR DR
resern | tTPD | t1pLL0 \ \ e

READY

TXP/N

GPIO Outputs Y T
D19-DO Low Valid GPIO Hold Valid GPIO Low
I\ I\ I I

Secondarv Chin /]

/WZ/NMWWMMW
"z SEEZ50NNINNRNRERNNNANENNE

RESETN £TPD

tTPLLO

READY

poem || el LT

Copyright©2024 THine Electronics, Inc. 19/60 THine Electronics, Inc.
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SYNC &}~

Primary Chip I
I MWWW
RRRRR TN

'''''''''' Ll D oweme DL E PP
RRRRR N | i
RRRRRRRR { \\ o
| R R =
P [T LTI e [ |

...... - |
L Lo LI LD
RRRRR N / \%
RRRRR or \

e
[T [T 1T T Joied |
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8.6. 2MRYITMVH7=%DC/AC etk

ka2 N FR-H & = Y &R AL
VIL Low VA" VA F1EBE - 0 - 0.30 VDD v
VIH High VA" VA EIE - 0.7 VDD - - v
. 1. 7V=VDD=3.6
VOL Low WA W /1EEE Y v v 0. 00 - 0.26 vV
T0L=2mA
T; i1 A JI1E T - -10 - +10 uA
£SCL SCL Jmy ) & W %k - 0 - 1000 kHz
LSUSTA Ty 7y7° WER] (REPAETED) START 2 | £SCL>400kHz 0. 26 - - us
’ ARV £SCL=400kHz 0.6 - - us
CHD: STA F-y £ IERD (REPAETED) START 2 | £SCL>400kHz 0. 46 - - us
' 7 4vay £SCL = 400kHz 0.8 - - us
£SCL>400kHz 0.5 - - us
0 CL Jmy EE
LLO SCL 7297 Low JEI}i FSCL=400kHz 1.3 - - us
o FSCL>400kHz 0. 26 - - us
LHIGH SCL 787 High JEA £SCL=400kHz 0.6 - - s
tHD;DAT TR b e A e | - 0 - - us
. . FSCL>400kHz 50 - - ns
tSU; DAT 7=ty 1797
7Ty R £SCL=400kHz 100 - - ns
. . £SCL>400kHz 0. 26 - - us
tSU;STO STOP 227" {vay Dy 7y7 I
7 Aa DTy 7 R £SCL = 400kHz 0.6 - - us
BUF STOP-START 25" {vavRdnA" #70— | £SCL>400kHz 0.5 - - us
FREfE FSCL=<400kHz 1.3 - - us
tr SDA. SCL OSTH A3 D IR - - - 300 ns
tf SDA, SCL D2H F73 0 e - - - 300 ns
SDA / X I[N \
tLOW tSU:DAT HD;STA ‘BUE
ScL \ /\ J T\ /
[ »
tHD:STA tHD;DAT tHIGH tSU;STA tSU;STO
Copyright©2024 THine Electronics, Inc. 21/60 THine Electronics, Inc.
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9. CML F4VTA¥ A7) 7k
9.1. CML AA7A¥ A7) 7A

I
[€— 1UI=1/(serial data rate)

C
|
Y Y A _
1
1
X | E
]
1
X=0 Ul
X[Ul] Y[mV]
A 0.25 0
B 0.3 50
C 0.7 50
D 0.75 0
E 0.7 -50
F 0.3 -50
Copyright©2024 THine Electronics, Inc. 22/60 THine Electronics, Inc.
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10. ¥8RE

10.1. Heremiz

THCS254 1%, & CML V) 7744" 7 YI794% & 1 Fo7 IR L, &K 20 Ly hdN TV GPIOE = & 2 #RY)7
MHT =A% B/ RN LT 2 A TOZBNE H1C L » & T HBEICTHEN - kT 5 2 L3 FRE R
BT, EIEEE S OUN AL T, Bk 8ty M OIKE GPIO (5 B & 2 MV T/ =2 %4~ L &
T Eo. WERBIRSRT-N TIIKMIIRER R & DI ny )y A —h e b B L UL A, THCS254 % 2
35 Z & T 2 ATV IT2-2R0 GPI0 &4 L TR OB - Bl 24T 5 Z &N TEET, £
7oy BEL-NRELTESEG, CPIOEEFZRFFL, IV ARG S THE LE T,

10.2. EIRfHA

10.2.1. PNERVE V- H1,/ AJ1H8BE (CAPOUT, CAPINA, CAPINP)

BV ab-01d, PNEME A BIIC DA 1.2V (CAPOUT) AR L E 9, MLo/MHBERIIEER LianT
< Z&EW, BRI & LT CAPOUT % 10uF T GND (2h AN AL TL 72 &V, AVDD (& 10uF LI ET GND (2
NAN AL TLTEE WY,

CAPINP J5 JUF CAPINA I, PNERTTr)" [BlEE O RAELT 2 e L £ 4. mER/ M2 2T 5720,
CAPINP/CAPINA [X7EJF 7-& LC 0. 1uF T GND (Zn" A~ AL TL 72 &V, CAPOUT, CAPINA, CAPINP (X F
DX ITfERL T 7ZEn

THCS254
10uF
Power L
Supply AVDD CAPOUT ® N
>10uF | 0.1uF
CAPINA ® >
N
VDD 0.1uF
CAPINP ® N

Figure 1 Connection of CAPOUT, CAPINA, CAPINP and decoupling capacitor

Copyright©2024 THine Electronics, Inc. 23/60 THine Electronics, Inc.
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10.3. Fy7° BhfEIREE

2y M2 OE, Adun" (72 & THCS254 DIEEE ST Do B HAREEREE,
Table 4 BhEE-} RE

B

RESETN
()

BfEe-t

STANDBY
vy 24)

0B*1
(F)

BhfELE

ey b 0

FEFE £y iR TE
2 KRV TIAY BT 2= AJE 7S
2T OIS Hi-7Z

{0}

)= VEN{E
2 BT WA T 2= AHT 5N
GPIO0 ¥+ Hi~Z

)=

{0}

)= VENE
2 BN TVA BT 2= 2T 5N
GPTO i@ & EhE

{1

Y2 B MR R B 7 V) V-
2 KRN TIAY BT 22 2
GPIO 8bit Hi-Z

ABIN A

{1

Y42 B MR R B ES 7 V) V- b E
2 BT VAT 2= A5
GPIO 8bit {&KEHE(E A%

*1 OVERRIDE_OEN (V" #%)={1}38&4RIF, OF (¥ ) RABIZHER) & 72 0 7,

10.4. Fv7° BhfEE-1
10.4.1. Fy7° #ERK

THCS254 % Primary chip =} & Secondary chip =} @ 2 -2®%-}" % PSSEL &1 Cigik L =17,
Primary chip ¥} & Secondary chip T @ 1 xf Tt L CEA L £9-,
Table 5 7" 94<)Fy7" « ¥V VFy7 &R

PSSEL (¥ii¥) B {EHA
0 7 AN F T N
T VF97" 2N
Copyright©2024 THine Electronics, Inc. 24/60 THine Electronics, Inc.
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10.4.2. EifE eyse-b BIR

THCS254 1%, tvAvy F97 £ WEOD SYNCEN ¥ 35U L 0 | # yvAM=h & 7y7" AN -AD R,/ FE EIHEh1E

ZEINL E7,

e

7 AN Ty X BE DI K o TT - VT LET, v V7 i, TVITI I L o TERR S R

72 CDR (Juy)7 =pUhn" ) JeyiZ ko T3 =47 0v)" Ly B 0vab)=h & 7y7° AN =-MEREME L £ 9,

FER A1

TGN Fy T Sy V7 IF DIy ) TF =7 VT Uy AN = E 7" AN =M FERIIEIE L 9,
Table 6 % U/AMN=h « 797" AN -AFHABEBRIR

Yhv8 VF97° D SYNCEN (35-F) BELH
0 FERIAE-} : RH D Iny) TEIE
1 RHIT-} 7" 94<)F97" DIny) CTHEHE

10.4.3. EhfEImy @IR
THCS254 %, AJ17 =4D¥v7 V)™ LVV7A [7 V) T794% BRENCEE 35 /ny) 2 S IR £ 5,
Table 7 BhfE/my)iEiR

REFEN (3 F) BERH
0 PNERFEHR SR 0y %=1+ 20M/40M/80MHz % 4R ] g
1 SR EEE s E-) ¢ 15-133MHz D#EPH T A S ATRE
Primary chip
SSEN
REFEN —
0sC
| PLL
REFIN —7

GPIO —4>| LVCMOS I/O

REFOUT

TX
(Serializer)

RX
(Deserializer)

Figure 2 7" 74%)Fy7° DJuy)))=4" 47" 74

Copyright©2024 THine Electronics, Inc. 25/60 THine Electronics, Inc.
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Secondary chip

SSEN

SYNCEN —
REFEN —

5C

REFIN —

GPIO —

LVCMOS 1fO

PLL

o

™

(Serializer)

REFOUT

GPIO -

LVCMOS 1fO

ik

RX

[DeSerializer)

Figure 3 T4 VF97° D Iuy)V)-4" 4717 74
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10.4.4. EifEE-} OSSR
THCS254 D ZEEE BB EIX. PSSEL ##1-. REFEN #igf-. SYNCEN ¥ -5 o8 CIRE L £ 3,

JEREAE-N (Bhv4 VFy7° 0 SINCEN=0) A ERE:#ET-}" (REFEN=1)

7 IARNFY T SV F 7 I E LD REFIN A TH7° V)™ LERENT 5,
T IARNFY T SR VT AR N E N T D SRR A A ) AT EE,

B OAN=h & Ty7 AM=MIFHF D REFIN AR L 7= BOAA & H 13 AT RE,

ASYNC mode, Ext. REF mode

REFEN=1 Primary chip Secondary chip
SCL1/SDA1
SYNCEN=0
osc \ PLL | | €E—> SCLO/SDAO
I "\> 2-wire serial I/F
REFIN =
4 5 CML PEI=E V/
E ¢ & S REFOUT
DO/D19 —3 5 o
° = 5 D19/D0
o °
D190 € | o .
= ] [€&— Do/D19
REFOUT €— 5 CML x g
E Ll < £
£ [z 5
2-wire serial I/F </1 = I jc— REFIN
SCLO/SDAO N L L] Moo SYNCEN=0
SCL1/SDA1 REFEN=1

Figure 4 ASYNC_MODE / Ext.REF_MODE Block diagram

FERHAT-} (Bhv4 )Fy7° @ SYNCEN=0) /PNERFE{E#RE-}" (REFEN=0)
7 AN FT Sy F 7 M EN OSSR TEREN L7 ) )T 21T O,

OSCSEL[1:0]¥afsR &2 &V 20/40/80MHz 7> & 34K A H

7 IANF 7" e Ty 7 OWNESEIRE T I 72 D R B A SR AT RE,
WIBFEIRERIZ L D47 VW) 7 D TANF -4 CIERBARL Y 1A%, 17377 =#1% REFOUT & [a)3,

ASYNC mode, Int. OSC mode

REFEN=0 Primary chip Secondary chip
SYNCEN=0 SCL1/SDA1
o I PLL | | [€—> sCLo/SDAD
Il 1 '\> 2-wire serial I/F
REFIN =——>) -
Vs CML : B
g ¢ S 5 REFOUT
D0/D19 ey 5 °
. = 5 D19/D0
* [ ]
D19/D0€— | o .
< = g [€— Do/D19
REFOUT o] CML x g
g - €&
£ [€¢& 5
= w
2-wire serial I/F </1 I je——— REFIN
N
SCLO/SDAO N o s SYNCEN=0
scL1/spAL € REFEN=0

Figure 5 ASYNC_MODE / Int.OSC_MODE Block diagram

Copyright©2024 THine Electronics, Inc.

27/60

THine Electronics, Inc.

SC: E



THCS254 Rev.1.25_J

FERIEIE-N (thvy YF97" @ SYNCEN=0) /4MEfZE#Ee-}" (REFEN=1) & WEZiR#RT-} (REFEN=0)
7 547)F97 B LTIV IF97 8 B REFIN ASCH7 )" LERBIT 2,

7 IANEYT S yT E D NI NS R TEEE) LY ) ) AT D,
OSCSEL[1:0]3iF-8¢7E (T & 0 20/40/80MHz 7~ & IR ATHE,

SMERFEHE vy ) BRENANE REFIN AR U 72 BUA 2 & H ) 23 ATHE,

PSR & BEh ) 7l 42 CHERIPIR Y 3A 2, tH7)7 ~F1% REFOUT & [Al3,

ASYNC mode, Ext. REF / Int. OSC mode

REFENTL Primary chip Secondary chip
SYNCEN=0 SCL1/SDA1
> | osc .I '\ PLL | | [€—> SCL0/SDAD
I '\> 2-wire serial I/F
REFIN = — oI = V1
2 ] —> E
< E
E 7 8 5 REFOUT
DO/D19 ey 8 o
° = 5 D19/D0
® °
D19D0 € | o °
- = & &— D0/D19
REFOUT o] CML x w
E=1 = €s—
O e - 5
= w
2-wire serial I/F </' - |(1 je—— REFIN
SCLO/SDAO N SYNCEN=0
<« PLL osc| j&—
SCL1/SDAL REFEN=0
————

Figure 6 ASYNC_MODE / Ext.REF_MODE & Int.OSC_MODE Block diagram

FEIE-N  (bhvy" F97° @ SYNCEN=1) /SR EE#Ee-1" (REFEN=1)

7" 4%V F97" ~0 REFIN DI TEEE) Li/7 )00 24T 5, (B VFy7" @D REFIN ~D AN )R/ EE L)
TR VF7 1Ry CRAE ST Iny) %7 =37 V)7 O/ A3 OBRENCAE 35,

TV REFIN (2t L CIRIHEBGA, [FHIH 7,

EOVIIEAIy ) TOY T V)T Ll BT FERBHELY A A,

SYNC mode, Ext. REF mode

REFEN=1 Primary chi i
y chip Secondary chip
SYNCEN=x SCL1/SDAL
— | osc ,I h PLL €—> scLo/sbao
I \ 2-wire serial I/F
REFIN—>] "4 - ML 3 g
= 14 £
£ & 5 S REFOUT
DO/D19 —3y 5 °
° = L3 D19/DO
® .
D19/D0 €—— — °
g [€—— DO/D19
REFOUT €—— T o g
ﬁ j&— X = < E
£ © g
2-wire serial Il F 2 je— REFIN
SCLO/SDAO I SYNCEN=1
PLL osc
SCL1/SDAL REFEN=1
Figure 7 SYNC_MODE / Ext.REF_MODE Block diagram
Copyright©2024 THine Electronics, Inc. 28/60 THine Electronics, Inc.
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FEAE- (Ehvy )F97° 0 SYNCEN=1) /PNERREERSE-}  (REFEN=0)

77747097 OB RS T 7 )T LEEh L E T,

OSCSEL[1:0] ¥ g% EIZ L ¥ 20/40/80MHz 2> B 4R AT HE,

TR VF7 1RV CRAE ST ny) Z7 =37 V) RO T/ A OBEENCAE R 3%,
WIRCEIRER 0y ) TOYY T V)™ L 72 D720 AJI7 =pid A CIERMIEL Y iA A, 17177 =1 REFOUT & [A13,

SYNC mode, Int. OSC mode

REFEN=0 Primary chi Secondary chi
5 ry chip y chip
SYNCEN=x SCL1/SDAL
0s¢ PLL [€—> scLoisbao
I \ 2-wire serial I/F
REFIN —>} H ) z
V 5 CML « ]
b < 2 £
E MIF g | —— REFOUT
DO/D19 ey 5 o
° = > D19/D0
® °
D19/D0 € | I °
& )&—— D0/D19
REFOUT € = — =
% e > = e E
£ o i
2-wire serial I/F 2 je—— REFIN
SCLO/SDAO I SYNCEN=1
> PLL osc| je&—
SCL1/SDAL REFEN=1
e—r

Figure 8 SYNC_MODE / Int.OSC_MODE Block diagram
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10. 5. REFIN J& IR £ #iFH & ER 0SC B3k

REFEN (J&7-) =1 O%E OINBIEAE ny ) JE 4 % Y, REFEN (1) =0 D354 @ 0SCSEL[1:0] (¥&1-)

BB L DEEE A LTI R LET,

Table 8 A\ERELUE)ny ) JE I Bk BH

REFIN J& 3 ¥k CML 745" —hv—}
157133MHz 450Mbps” 4Gbps

Table 9 OSCSEL[1:0]3&#R

RF_OUT/0SCSEL1 | RF_IN/OSCSELO 0SC JAl %k =BT L—1
i) ()
0 0 20MHz £20% 480Mbps~720Mbps
(1) (1) 40MHz %=20% 960Mbps~1440Mbps
1 1 80MHz *20% 1920Mbps ~2880Mbps
Copyright©2024 THine Electronics, Inc. 30/60 THine Electronics, Inc.
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10.6. 2 BRYVTVAVAT 22
10.6.1. 2 BV TVAVET 2-AERE

THCS254 D 2 BEVNTMAVIT e=ADFRTE L 7" 94N F97"  2ha VFy7" & 12C T8 ORREZ UL FIR L1,
Table 10 2 8V TWAVA7 22BN ESNTR E

ENT2C1 (V¥ 2%) 12C0 (SCLO/SDAO) 12C1 (SCL1/SDA1)
0 X7 74hh WA D Bl
1 i A %2 GE)

7 AN T 7 B8 SO pT )V Fy 7" B BB &AL LT 2 BRI TV_avhe=T By b A iR AT RE,
Table 11 2 BRNTIVAVET =22y =3,/ b=~ y [ R

PSSEL (¥&F) 12C =}
0: 7 4%V Fy7° B=r"y b
12 ) Fy7° avpe=7

12C0 & 12C1 CTlX7/tAR[REZ &P /2 0 F97,
Table 12 2 #RYVTMAVHT c~AT Y A& B

7" 74N F97° vy AR

Y VF97° VYT AR

JE=}" N ARV AR

12C0 TIeAR]

vyl

TIEAR]

I2C1 TIEAA W]

TIEAASR]

TIEAR]

Figure 9 2 #3Y)7WAVET =27 b A&
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10.6.2. JmyJANyF/Y”
THCS254 ([ZHEE 5 2 BRY)Thvay ba=77 N ARIZ Iy I AN T/ )" 4K b BB ERDH D £,
THCS254 O 2 BV TV v b (avbe=p7 N AMAD 235 2 M) Tvay be=7 (JE=b7" N AMAD) ~ODTIEATIZ, 8bit
Iy IAN YT FEAE L ET,
Juy ) Ay TR
(THCS254 WNVATVY) + (JE=h" A" f A~ WRITE FEfH) + (V=7 N AAS S RE_ACK/READ DATA) [ns]
(tDCP x 70 + 350) + (I2C Controller Bit Ratex x 8) + VE—=p" N AMBISSHFRE] [ns]
*[2CPERIOD[O: 1]V AT TERIEREE (7~ 74V MZE 100kHz)
Feh 12C AW S = 1/ Uy abbyF HIRE+SCL & 1)

SDA 2-wire-Write Alaees
Control device side
THCS254 2-wire serial target
* MU_UWM ok shetenne o

SDA 2-wire-Write Aleeer

Remote Device Side

THCS254 2-wire serial control
SCL aian

Figure 10 2 &YV7W7 VoY BIEREDIny )X NyFy)”

10.6.3. ¥ " 42 1D
THCS254 DYy AMZT /AT D 72011, IDSELO (Ui f-) Za%E L TF N ARTN VAZ IR H LB R H D F
T T NARTE VALY A9V F7 D B E DN MFETY, IDSELO TEEE L7127 N AAT N VAL E=b5 A (2D
TN AL LTHET 2 Z LiIdTE £ A,

Table 13 Device ID setting

Eu
Igng’HfLO Device 1D [6:0]
HEX BIN
() (HEX) / (BIN)
0 0x0B / 000_1011
1 0x34 / 011_0100
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10.6.4. 2 BRY)Thaybe=7 / B=F" 9 Wyt ART N VAGEIER

THCS254 1. 2 BRVVTW=r"vb (avbe=b7 N AMAD & 2 B Tvaybe=7 (V=7 N AMAD & 2550 L E 7,
2TV b (avhe=ng N AMAD & 2 BRI Ty =T (JE=RTATAMAD OT N VASEIROBER A E 7 N
AN IERITEEIE S TVWET,

Table 14 Register address configuration

VYT AT VA S
0x00 - 0x7F 2RRVNTVE=F b @V be=vF N AMAD VYT AR
0x80 — OxFF 2B T VA be=T (VE=bF" N AMAD VYT AR
THCS254 12C Target Register
(Control device side) 0x00
PSSEL=0 P ;
3 Ox7F - same
THCS254 12C Controller 2| 0x80 A Deveeld
(Remote device side)
PSSEL=1 Jp| OxFF

Figure 11 Register address mapping

10.6.5. 2 #y¥)7vavhe—7 SCL AL
T VFy7 D 2 BV Tvasbe=71% SCL JE ¥ 2 VY A TR ERIHE T, 7 74WME 100kbps T,
Table 15 2-wire serial bitrate setting
VY AT VA S BB
2 BTy b= DLy h-gEE  (SCLO)
10, 000/I2CPERIODO kbps
2 BTy b= Dy b-bgEE  (SCL1)
10, 000/I2CPERIODO kbps

0x26 T2CPERIODO

0x27 I2CPERIOD1

10.6.6. 2 BRYVTWAVET == T4y TN 9)" PAVERIE

THCS254 @ 2 M) TMAVETz=A%, SMIBEER 72 L] 5 D> DJR K THE 2ME 1L L, WEAT-I 3 E 70 < 72
DARBEDHES & NEBAT-P &V Ey b T 2049 F b o) MERRED SR S VTV E T, iy Fh o) M EE T 5
F CTOREZ NEBLY AT TRRE FTRE T,

Table 16 2-wire serial interface watch Dog Timer setting

VYT RITE VA E b A =
' o VT F b 90 i (B )
7:4 I12C_WDT_STBY S e
- 2R TMIA9F N v 7 (J=ovE=} )
3:0 I12C_WDT aybe=3  0: 4% 0. 0123ms~403ms
Bk b 0:4E4h 0. 0246ms~806ms
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10.6.7. 2 BV TWAVE7 c=AfR Bl THCS254 PNERVY” AFTI¥AT uhay
THCS254 @ 2 g/ TWAVET x=27" v b Z I LA RIS (1) 2 8VVTV=F o by 2870ea, (2) 2 8y 7vay
ba=777%A, (3) 2RIV E=bT N ARTIEAD 3FEFERH D F97,

(1) 28YNTWVE=F" 9 by AT IR

Figure 12 2-wire serial target register access

Start condition Read command

-]

Stop condition Write command

NACK Access from 2-wire serial Target of Remote Device

<] =] ] =] ]

[v]
ACK |:| Access from 2-wire serial Controller of Control Device

Repeated start condition Access from THCS254

Single Byte write

THCS254

Device Address Address

Control Device Side | s | w | A | Register | A | Write Data | A | P |

IDLE

Remote Device Side

Burst write
(0x0B / 0x34) (0x00-0X7F)
. . THCS254 Register Write Data - Write Data
Control Device Side| S | pevicendaress | W | A | Address | A 1 A A A A|P

IDLE

Remote Device Side

Figure 13-1 2-wire serial target register access protocol
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Single Byte read with repeated start command

(OXOB / 0x34) (0x00-0X7F) Returns data at the address indicated by the address pointer (0X00-0x7F)
- . THCS254 Register THCS254 T
Control Device Side | S | pevice address | W | A | agdress | A | S’l Device Address | R | A | ReadData | A | P |
Remote Device Side DLE
Burst read with repeated start command
(0x0B / 0x34) (0X00-0x7F) Returns data at the address indicated by the address pointer (0X00-0x7F)
: . THCS254 Register THCS254 P
Control Device Side | S | Device Address | W | A | Address A | Sr| Device Address | R | A | Read Data 1 A Read Data 2 A e | A Read Data # |A | P |
. . IDLE
Remote Device Side
Burst read with stop and start command
(0x0B / 0x34) (0x00-0x7F) Returns data at the address indicated by the address pointer (0X00-0x7F)
Control Device Side | S | pennioe o | W | A | i;gi‘:s’ A | P | S | pereor o | R | A | ReadDatal | A | ReadDaa2 [ A | +++ | A | Read Data # |FA, | P |
. . IDLE
Remote Device Side
Single Byte read without repeated start condition
(0x0B / 0x34) Returns data at the address indicated by the address pointer (0x00-0x7F)
. . THCS254 N
Control Device Side | S | Device Address | R | A | ReadDatal | A [ P |
. X IDLE
Remote Device Side
Burst read without repeated start condition
(0X0B / 0x34) Returns data at the address indicated by the address pointer (0x00-0X7F)
Control Device Side | S | De‘;z‘:iﬁsfess R | A | Read Data 1 A Read Data 2 A | Read Data # |K | P |
IDLE

Remote Device Side

Figure 14-2 2-wire serial target register access protocol
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(2) 28N Thay ba=3Vy" 28T IEA

Figure 15 2-wire serial controller register access

Start condition |E| Read command
Stop condition Write command

ACK |:| Access from 2-wire serial Controller of Control Device

NACK . Access from 2-wire serial Target of Remote Device

<] =] [=] [=] []

Repeated start condition |:| Access from THCS254

Single Byte write

Clock
Stretching

. . THCS254
Control Device Side | S | Device Address

Register .
w | {2 | address  [oo] A | Write Data

(retch\'r\? \

PSSEL=1 chip PSSEL=1 chip
IDLE

i

Remote Device Side

Burst write

(0x0B / 0x34) (0xB80-0xFF)
THCS254 Register Write Data
w | A | Address Clock A |

Control Device Side| S | Device Address 1
\ tretchmg/A \

PSSEL=1 chip PSSEL=1 chip PSSEL=1 chip
IDLE

Clock
Stretching

Clock
i Stretching
A Write Data A p

< 7

Remote Device Side

Single Byte read with repeated start command

(0x0B / 0x34) (0x80-0xFF) Cloc
: : THCS254 Register THCS254 -«
Control Device Side | S | Device Address w | A | Address Clock | S | Device Address Readloa | A | P |

tretching

K
R | A Stretching

PSSEL=1 chip PSSEL=1 chip
IDLE

Remote Device Side

Figure 16-1 2-wire serial controller register access protocol
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Burst read with repeated start command

Returns data at the address indicated by the address pointer (0x80-0xFF)
(Ox0B / 0x34) (0x80-OxFF)
THCS254

Clock Clock
THCS254 Register Stretching Stretching
Device Address | W | o | P | P | S | Device address | R | A Reitrnd | RedEn? |

PSSEL=1 chip PSSEL=1 chip PSSEL=1 chip
IDLE

Control Device Side | s

Remote Device Side

Clock
Stretching —
s [2]7]

PSSEL=1 chip
IDLE

Burst read with stop and start command

Returns data at the address indicated by the address pointer (0x80-0xFF)
(Ox0B / 0x34) (0x80-OxFF)
THCS254

Clock Clock
THCS254 Register Stretching Stretching
Device Address | W | o | Adoress [ aoor] A | P | S | Device address | R | A Reitrnd | RedEn? |

Control Device Side | s

PSSEL=1 chip PSSEL=1 chip PSSEL=1 chip
IDLE
Remote Device Side
Clock
- =T
PSSEL=1 chip

IDLE

Single Byte read without repeated start condition

(0X0B / 0x34)

THCS254

Clock Returns data at the address indicated by the address pointer (0x80-0xFF)
Control Device Side | S | Device Address

hi
Z A [ coms [ ] |

PSSEL=1 chip
IDLE

Remote Device Side

Burst read without repeated start condition

(0X0B / 0x34) Cock Returns data at the address iré‘doicckated by the address pointer (0x80-0xFF)

Stretchin, —
Control Device Side | S | De\;?flskggfess | R | A lAi| Read Data 1 A | Read Data 2 | A | . | Read Data # |A | P |

TN e

PSSEL=1 chip PSSEL=1 chip PSSEL=1 chip
IDLE

Stretching

Remote Device Side

Figure 17-2 2-wire serial controller register access protocol
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(3) 28NTMIE=N N ARTIEA 3%

Figure 18 2-wire serial remote device access

Start condition Read command

Write command

Stop condition
Access from 2-wire serial Controller of Control Device

Access from 2-wire serial Target of Remote Device

NACK
Repeated start condition

Access from THCS254

(T =[]

Single Byte write

s | Remote Device [, ] Clock Stretching REQIS‘E' Clock Stretching IR Wn(e Data
Address ress
Remote Device
Address

Control Device Side

Reg\sler
Address

Remote Device Side

Write Data

Burst write

Control Device Side

Remote Device i
'

. - Remote Device
Remote Device Side »

12C detect write command

Neither THCS254 nor remote device SCL (0x0B / 0x34)

) Remote . THCS254

Control Device Side| vlceAddvess | P | S | Device Address | W | A | P |
Pull-

Remote Device Side . Deviiﬂﬁziess . P =

If the remote device side is NACK for the bridged device address,
THCS254 will issue its own stop condition to release the 12C target device.

Figure 19-1 2-wire serial remote device access protocol
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Single Byte read with repeated start condition
: :

Clock Stretching| Clock Stretching]

. . Clock Stretching
Control Device Side -

A

Remote Device
A Il ﬂ
Remote Device
H A Read Daa

Remote Device Side

Single Byte read without repeated start condition

Clock Stretching]

Control Device Side

Remote Device —
Remote Device
H A Read Data 1

Remote Device Side

Burst read with repeated start condition

Remote Device
Remote Device
A

Clock Stretching|

Clock Stretching|

Control Device Side

Register

A
Register

A

Remote Device Side

Clock
Stretching,
—

Burst read with stop and start condition

Clock Stretching|
Remote Device Register
A Address

Remote Device gster
A -

Address

Control Device Side

Remote Device Side

Burst read without repeated start condition

Clock Clock

Clock Stretching

Read Data 2

i i Remote Device
Control Device Side H
Remote Device

A Read Data 1

Remote Device Side

Read Data 2

Figure 20-2 2-wire serial remote device access protocol
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12C detect read command

Control Device Side

scL Neither THCS254 nor remote device scL
g | Remote Device Clock Stretching A Read data from a
Address remote device

Remote Device Side

s Remote Device A Read data from
Address

remote device

(0x0B / 0x34) If the remote device side is NACK for the bridged device address,
IDLE THCS254 Read Data from | — THCS254 will issue its own stop condition to release the 12C target device.
S | pevice Address | R | A | " rHesasa | A | P |

IDLE

2Byte addressing device read with repeated start condition

Remote Device

Clock Stretching

Control Device Side | S

Register | Clock Stretching register | Clock Stretching]
Address w A Address(MSB) A Address (LSB)
: : Remote Device Regist Regist
Remote Device Side | S | Addrese w i egister

Address(LSB)

SCL
Remote Device ing

| Sr Address

\

SCL Low Remote Device
Sr | Address R

A

Read Data

2Byte addressing device read with stop and start condition

. . R te Devi
Control Device Side | s | e ©

Regi:
Address w A [
i H R te Devi i
Remote Device Side | s | e | w Register

IDLE
Address(Lse) KA

SCL
IDLE Remote Device g
| S | Address

IDLE Remote Device
s | Address R

Figure 21-3 2-wire serial remote device access protocol

Read Data
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10.6.8. 2 BRY)TVaEAn V3" HERE
I2C_EXPAND (V" 2%) SRET, 7 -MuiEZ =TT 27>, 12Czkan v & LT D k@ L £ 9, 12C
RN VP LT 2354, GPIO_OUT * (k-0 2) |ZF%E SN T -Mm b S+,
TIN 977 DFRENE GPIO_OBUF_* (x+-072) DX EN AN & 720 £97, F7-, T12C_EXPAND DR EIC L 63,
7 =PRI GPIO_IN # (-0 2) IZHEM S 4L, 12C)-P Ik > THERR T 5 Z L b AIRET T,

Table 17 GPIO 47" &RE

Heae V' A4 B {ERREA
. 0: Through (Default)
GPTO #&RERIR 12C_EXPAND )
1: I12C Expander
THCS254(2-wire target) THCS254(2-wire controller)
) GPIO_IN_0-2
(reg)
Read from
12C Master side
register
Data > Data 3
it Data
" [ ™ # Rx _> output
Write to
12C Slave side
2-wire i;:;f 2.wire [ register GPIO_OUT_0-2
serial  (——» serial (reg)
Controller Target
Write to Rzead |fr0m
2C Master side | gy 12C_EXPAND (reg)
register
GPIO_OUT_0-2
1 (reg) < Data
05{;‘; < . I Rx | > input
Pata GPIO_IN_0-2
12C_EXPAND (reg) (reg)

Figure 22 2 #y)7hean /4" ke
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10.7. GPIO D J51H

77 IARNF T VIV Ay R I SR N F 7 VN A ORIV E R gUAN A & E TR,

T VFy7 MR 17 67 G4V F 7 Vy-n NI DFRAVETyT ) =h & E K,

OVERRIDE_OEN (V¥ #¥) % 11292 Z &C, GPI0 FmZim -l HHEIZERET D 2 ERHKET,
Table 18 {0 GPI0 D F5[H)

155 P 1 A-1 A-2
ﬂﬁé OVERRIDE_OE (V¥" #4) 0 1
SNEEEYE 0y )=}
1/t0SCx30

DO/D19/SDAL ($-F) =

D1/D18/SCL1 (¥-F) =

D2/D17 (%#F) =

D3/D16 (%F) =

D4/D15 (5iF) =

D5/D14 (53F) =
¥ bomscED = %
T D7/D12 GiHF) = T
"‘5 D8/D11 G&F) = “@\
- D9/D10 (W4+F) = .
4 D10/D9 GF) &= &
“‘:: D11/D8 (%) = ::
= D12/D7 GRF) &= =
i~ D13/D6 GH+F) <= 3
™ D14/D5 (BF) &= >

D15/D4 (1) =

D16/D3 (4i7) <=

D17/D2 (5 F) =

D18/D1 (5iF) <=

D19/D0 (5 F) =

T 7 X oAN =L (77 749V FTT ~D GPTO NS & th8T ) Fy7" i s GPTO 13 B i)
7 G ETYT AN = (BB V97T~ GPIO A1 % T 747V F97" 3 GPIO 19 B i)
7 ET NIV AEREIZ LY 1 SR A A B IR R B -

1 U4 T 7 HU-FyT Eehp V7 O FRMRICK T AR EITTEERE A,
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OVERRIDE_OEN (VW™ 2%) % 112925 Z & THRIEARE L DT LV MORISRZ T,
Table 19 GPIO OEN_0-2(V¥"¥) mapping
Rl IR S eyt V)

e [ L]
7" 34%0F97" = W Z b EVE S
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10.8. 10 HERR
10.8.1. AHAI7 V" 4V)AR 7408
THCS254 1% GPIO AJ7 (CMOS AJJ/AA™ M) d6 KON T) (CML 4 AR i) FRLZT V™ dv /AR 74 vh %A 2
TH V. OVERRIDE_FILTEN (V¥ 24) =1 & LT GPIO_I_FILTEN_0-2 (V¥ %), GPIO_O_FILTEN_0-2 (V¥ %)
DFREIC LD, % GPIOT Y IV AR Ty ZEBNC AT 5 2 & BNABETT,
F72. GPIO_I _FILTSET (V¥ %), GPIO_O_FILTSET (VW' 2§) 12Xk 0 A OBS A& FRETH 2 &0
Hisk& E9, MBS OA M EBEREIXTE A,
(tap_num—1) tFLTCK LA F D7 =374 W) /) Dxtge b 720 47,
Table 20 AJ15" V" W) AR T4VIRRE

RE Filter
OVERRIDE_I_FILTEN GPIO_I_FILTEN_0-2 HgeE number of taps
2)) 23)) (tap_num)
{0} _ 7V IVIAR T4V ~
(7 740 M) 2
0} TJ‘/ BV)AR T4 VY
1 ???é\dJ\ (Tablg 23) GPTO_I_FILTSET
1 TV RVIAR TNV (W' 2p) <T@&
£7%h (Table 23)
Table 21 HF157 ¥V VAR TAVIFRIE
RE Filter
OVERRIDE_O_FILTEN GPIO_O_FILTEN_0-3 Hre number of taps
L)) ) (tap_num)
{0} _ 7Y RVIAR T4
(" 74Wh) )
(0} 7V ’}Wx 21z
{1} m)dj (Table 23) GPTO_0_FILTSET
1 TV AVIAR T4V (V" 2f) CRRIE
A% (Table 23)
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Table 22 GPIO_I_FILTEN 0-2 (V¥ %) /GPIO_O_FILTEN_0-2 (V¥ 2#)wyt’v)”
I SR Feot V)

VY Rp% t b B
7 A F7" N Ty ) Fy7

Table 23 7{MEBXEERE

Va4 Bl
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10.8.2. LVCMOS AN 977447" HERK
GPIO AN 977347 W 3A=7" VN VAV 3T 9va7 v Rk £ 4, 0BUF (Jif-) CTafibm+—F Uz,
t L <1, GPIO_OBUF_0-2 (VW' A}) T IZi%E D Al e,

Table 24 HIIN v77947° ¥ERR%

BE
GPI0_OBUF_0-2 e
vy 24)

Table 25 GPTIO_OBUF_0-2 (V¥ 2§) wyt'v)”
Rl SR Foot V) B
7 AN F7" T AVZRS) PYAR i

vy Ah 4 (A2
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10.8.3. 5V iit/E 10
T AN T T e VFy 7 X E I 8 KD BV it 10 = FFH £97,

Primary chip modeMaster mode (PSSEL=0) Secondary chip mode (PSSEL=1)
‘DOD1Y | Dosnsiream » Dm0
D1/D18 | | D18/D1
5V Tolerant /0 < | ‘5017 D17/D2
D3/D16 3 TXP L e RXP . D16e/D3
D4/D15 TXN > RXN . D15/D4.
Normal I/O J| | _ § i o
D15/D4 1 RXN ¢———— TXN . D4/D15
A | -« [——— ‘
bie/D3 | RXP P " D3ibie
D17/D2 | ] | D2/D17
5V Tolerant /0 5| p1g/D1 < — D1/D18
D19/D0 | . Do/D19

Figure 23 5V tolerant IO

10.8.4. LVCMOS 71} 747" BEERRE
THCS254 1 REFOUT, DO (%) -D19 (3%F). READY S F-DHiJyh 747 #EE4 TTLDRV (V" #)) 12k -
TRREH Kk E 4, VDD=1.8V By, REFEN (1) =1 OFMER)T7Vvainyse=b 12T 77V arny ) 8 H K
100MHz BL EOBEITIT G 747 RE AN LE T,
Table 26 LVCMOS output drive strength setting

B E -
TTLDRV (V" 2%) wi
{0} )=INREE (77 74 b)
{1} 15 9

10.8.5. CML HAIRIBEE & 7" V277V AR E
CML A1 74N 7" V7 7y Al R BB m 2o il m 125 1 & B @ JE 5 B oKk 2 fiET 2 Lo T,
CMLDRV (V¥™ 2%) . CMLPRE (V9" A#) OFREIZ LV . OML i IRIEEE, 7 V=77 A% s ET 5 2 LK E
R
Table 27 CML differential output and Pre—emphasis settings

B®E
CML Z=BhH A AN =
CMLDRV [1:0] | CMLPRE NN 7Yy 7VA ALBd
. \\ b byt -y
(V" 24) Wy 24)
{0} 400mVpp 0dB (0%) -
{00}
{1} 400mVpp 6dB (100%) =
{0} 600mVpp 0dB (0%) 7 7AW h
{01}
{1} 600mVpp 3.52dB (50%) =
{0} 800mVpp 0dB (0%) =
{10}
{1} 800mVpp 0dB (0%) -
{0} 25|k -
11
i {1} 25 | -
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10.9. 7uy)RERK

10.9.1. $v7° V)" Juy)igR
7°942)F97 1% REFEN (3F) CTHOMEBEEUE vy /47 Vo)™ ISR Enny 407" Vo)™ @R L £,

T8 )F97 1% SYNCEN (3i1-) "C7 4%V Fy7" Oruy )i FI3 28ED, 7 7470 Fy7" EI3FERBIEMEIC T
DINERINL ET,
BRI 0y T V) IR L £,

SYNCEN=0 CHERIMIEIED A 1X. REFEN (UF-) CTHMNBEEUE I ny 147" V)" D3NED

HNELILAE oy ) RF 1T, RE_IN/OSCSELO (¥ §-) CT7 —4#4v/7" vy Juyyzyy” Z @R alHe, RIERIZ,
RF_OUT/OSCSEL1 (¥+) T7 —#Hi/)my)dzyy” 28R L £ 3, REFEN (bi1-) =0 THERFIRER /ny/¥/7
J)” R, RF_OUT/OSCSELL (¥#¥) . RF_IN/OSCSELO (3f¥-) 2 & 0 PNERFEIRSS 0y ) &R EK & 3R
THZENHKRET,

Table 28 Sampling Clock and RF_OUT/OSCSEL1,

RF_IN/OSCSELO Function

PSSEL SYNCEN REFEN REFIN RF_OUT/0SCSEL1 RF_IN/0SCSELO p—
W) (%+) W) () W) (%+)
w5y 0 B NERFEIR Ry 7407 ) ) S8 5k ST IRy T 7" V)7
0 AR (OSCSEL1, 0SCSELO) OSCSEL1, OSCSELO  (¥5f-) &XEIZ & 0 JE M ERE
o SR e 7R L7V N s
AHE 75 <t N Sk S
LY e | ey sen | mpny g | PEERRICR70
0 _ PERSEIR R my 147" )0y TR R e RS IR /0y ) T 7))
(0OSCSEL1, O0SCSELO) OSCSEL1, OSCSELO  (¥if-) &XEIZ & v JE M ERE
0
SR AL 7 ) LZaZA L i 1
. Lo o | e n | sy ey | MR 70
HE75) - i3] CDR 70y)GH/7 0
1
HE2) - A% ) CDR 7my)TH/7" )

Table 29 0SC Clock Sampling Frequency and External Clock Input frequency

REFEN RF_OUT/0SCSEL1 | RF_IN/OSCSELO | Z&Ea%/E 5 1k/ CUL 55" ~8L}
() () (5F) AN EBEE
0 0 20MHz +20% 480Mbps~720Mbps
0 0 1 40Tz 20% 960Mbps:144OMbps
1 0 960Mbps 1440Mbps
1 1 8OMHz=20% | 1920Mbps ™~ 2880Mbps
1 - - 15 " 133.3MHz | 0.45 ~ 4.0Gbps
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10.9.2. Juyyzyy G X (RF_IN, RF_OUT)
REFEN=1 (AMERELHE ny ) 2 ) R, Jny)zyy” O) 0 B X MEREDS B0 & 72 5, RE_IN/OSCSELO ¥iig 1~ TAHMES
Yeyuy ) RO ANT17" =307 V) 19y % B E AT RE. RE_OUT/OSCSELL ¥~ C. REFOUT D )my 1y %
FXERAE, RF_IN, RF_OUT O Setup/Hold Timing & MHET D Iay) DIy &7e 5,

Table 30 RF Function

T4 Eh/ES A
RF_IN 0: Fall Edge (Default)
RF_OUT 1: Rise Edge

DATA X X X DATA X X X

- — " - = - — " - "
REFIN REFOUT_\_x_ \_/ u
— el J — J . — el J — J .
RF_IN=1 RF_OUT=1
RF_IN=0 — — - RF_OUT=0 =— — -
Figure 24 RF_IN, RF_OUT Function
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10.10. A~" J M7 MR my )Y R4 & REFIN (8i6F) JAEE

THCS254 % SSEN (¥f¥-) ~C SSCG PLL ZH %W L CTAN I MER vy I I3 ATREIC 72 0 £, PNERLY 28
BRRET D Z LT X0 AN J I IMEE ) OZE TR BB OV TR SRR E R RE T,

SYNCEN (#ii§) =1 DG AN IMIMERny 17" 747V F97 AR D M T/ Ay B ey MBI D R TE

SYNCEN (¥ii-) =0 D3, 7 74%VFy7 |ty ) Fy7 WG T 2 Z L S ATRE T,

Primary chip Secondary chip
REFEN  =———mv
SSCG PLL E E
REFIN =] x g REFOUT
= g [ ENI2CO
| —— SDAO/SSEN
SDAO/SSEN ree
ENI2CO —— < _
REFOUT & ?é ® % REFIN
E 3 SSCG PLL
= = 0sc
—— REFEN
Figure 25 Spread Spectrum Configuration
Table 31 Spread Spectrum Setting
VY 284 B 1S
SPREAD[4:0] (W' a)) | ZEFHEERRGE 287 EE=SPREAD
FMOD[3:0] (V¥ 2%) 28 R i) I s E
AN I IMIER ) DZEFRE BT TR ORI L > TRESNE T,
fooq= _ frer
mod =512 x FMOD
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10.11. PWM{E 5 /7H6E
THCS254 % D2/D17/PWMOUT ¥im—+2>5 PWMAE 5 A2 H 1195 Z & W A[RE T,

2 BRVT A HT 2=AFE ¢ PWMHL7:0], PWMLL7:0]vy" ARZ7/7vA L 266 3538 C L/H BAf 2 8% & L. PWMEN v/°

AT PWMOUT 2B/ LTEA L £9,
PWM High #IRH = (1/80MHz==20%) x PWMH(0~255) [ns]
PWM Low #ARS = (1/80MHz=+20%) x PWML (0~255) [ns]

=77 L.

PWML=0x00 H.-> PWMH=0x00 Df, D2/D29/PWMOUT ¥ 71X L EE & 720 £,
PWML=0x00 H.-> PWMH=0x01 Df, D2/D29/PWMOUT ¥ 71X HEE & 720 £,

10.12. CRC

THCS254 1X GPIO {E 5 KON, 2 #Y)Tvid{EIEZ CRC7 =4 (CRC8) ZAHANL. bt yhxi—F AR5 727 -4

ZH LIWLE 29 5,
VTV pey N R SIS, CRCT DR T IR,

CRC % DATAWIDTH=1 DK§iX 447" V)" Jey)IiZ—FE, DATAWIDTH=0 DK§iX 6 ¥

ce [ LT LD L L
ByteO 7:0 X X X 12¢ CRCI7:0]
Bytel X X X CRC[7:0] 239:232 247:240
Byte2 X X 19:112 X 127:120 12
Figure 26 CRC 7 —%
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10.13.  zj-kRAEN & @A

10.13.1. READY [Z5

THCS254 (X, 7" 7A~UFy7" Lhvy VFy7 MDY/ IDFESL L, 7 —FDEZAZR 12C DARENATREIZ R D &

READY (¥¥) (2 C@E L ET, Fvasydd PLL, by=n" @ CDR, SSCG PLL (FLHkAA" 7 h70)ny )G 500E) A3

ny) L, =o' ViR AEIC 72 B & READY (S 1) =H & 720 £3, Iny) BEgCny g e E DN zi-H3

7RUNVIRRETIX READY 15 BX H HH D CL 7 -427-1% ININ G 1) ol EnEzd, -2t s

&L READY (8 F) (XL &RV E)IT97 v=h/AZ AN £77,

READY (i) =L #iRlIZ, 7 -0kE, 7 A& 2 BVITvld(E (T )Fy7" OWEVY A ~D7/tA, I

=NINAAVY IS DTIEA) IXEEIETE, TN AREBE R TR 2 BV T T =M= b (7RI FYTT) DN

VY MIASDTICAELARE TS, 7 ARV Fy7 | vy VFy7 W5 CREADY (8 F-) 7D DI@HIA AIRE T,
Table 32 READY (Si¥) ODEIE

READY
54
(7 BERLH
L VIRMESL, 7 -BEZAE L, 7 A FyT LISk~ 12C TIvaEA Ik,
H VVIMESL, T -HiEAE. T12C TIYARTRE

10.13.2. ININfE&

THCS254 1%, CML 74V CRC 27~Fxy/i R Cai-a it 9% & T b Z2ENAALZER & LT ININ (5 7-)
MBI~ L ET, ININEZIZ L7747 D=7 /8 Wy 1T, BRARZFRIVY 205G %hiE, E
BT L7 B17-0354F 5 & ININ (1) HvD L~EEB L, EhAZREVY M &27)74 5% T
INTN (i) =L Z#EFFL £,

FHAZTF ATV AN I (AT DERAB BRI 33 A3 % & ININ () =L & 725, 7 —§z7-2%
S S HFETININ (1) =L 2L, 7 —f7-iEE S5 & ININ Gft) =H (7 W7y7") 12K
%o ZOKE, GPIO HAMES1X, ININ (B&7) =HEREOAH 7 -p&2FTH L, ININ OFi1) =L Kpldzi-
RO 2 RFF L ET,

THCS254 [Tl fEN Jy MR A 7z CRCE S A LT ININ (bsf) 2Hi@kn L £,

CRCAZHITIZ, # 0/AN)=b/T97" AN =hD GPLIO 27-RREIFHN AL & | 2 BV TVIEZFI-FRE A A MZHL D IA
NIz 2 EENFELET,

W 2R TVIEE Z L COZRWIGEIE 2 BV TVEZ E O CRCIFEZNE 7 & 70 0 323, BEHIT)
AR IBADEIN T CRC 7 42385 OFRIZT -MET L72HE10i, 2 I7viEE 2 LT Th 28
YT WVIE(E CRC 272322038 W £37,
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10.14.  APUN %=} : STANDBY (V" z4) =1

AN A= VARE ST ) v=b, ARTE B R JIREE T -MB A FTRE AR E - T,

J=IWE=N IS D AN AN LT, MUN AN D )= ~OER T 2 BV TV C STANDBY (Vv 2%)
TreAd D 2 & THSA L E3, STANDBY (V" 2§) 137 4<VFy7" @ 2 BITVI-r yMINZ O A AFE L 7,

AN AT=N TIET 947V F97" /e 1597 BTN vad2iB1E 24T E 7, STBY_CYCLE (VW' 2%) TiE &
NIz T 7 ) Ui Mk (K -)007) 247 28E L Advn (3-8 At D260 12C AJ) & fn
LT Mok T 2EEA@IRATRE T,

GPIOAE S 13 KT 8 RDT -MuEk A vl e T, T 2 AT M1E7” 7470 F97° 0 STBY_NUM_DS (v
VAR) & STBY_NUM_US (V" 24) 12X > Ta&E LEF, STBY_NUM_DS (V" 2f) TH U/AN-bT5 M DAL,
STBY_NUM_US (V" 2§) TT797 AN =LA OAREZERE L7,

AN A= HOE AT EL 5V LT b 10 Th D2, 5V AN ARETT,

MYUN AT/ N T D L )i T IRESL LT 85E READY (B 513 —FE L & 72 0 W V{18
EMRNET D & READY (E5 N & 72 VE B Rk rraBikigIC e » £97, /—vvBhfERe D ELA LR AE
VYT AR (B k7= AR ERA A 12C FAA5) 2 INTN iﬁ)?éfmiﬁ“ READY {55723 H |2 72 = 7= & 12 %)
TN ARDIAI N AN N BERIT B “?ﬁﬁw%%é FHORENFAET D L 7 AT 7 ATy 1 97
DO DVAK VARIENZ & thv g 1597 NET 4%V F97 D36 DV IZAME RO I ATy b A% %Fn L T READY {3
BELICLET, 7 M7 1T 2= IZ A5 TH 5 1. 5ms (typ) BIZEAI D) Jxahavy b 2 F LT L
FT LR =N EHEDY T ) BREIET 7470597 8D STBY_CYCLE VY A% EIZ K » TEBE N AFE T,
A ) F 97 DO EIIARE T,

Table 33 Standby Mode Operation Select
STANDBY STBY_MODE

(%)) ()] BfrH
0 Ignore )= VEIE
0 st -
1 (default) BB 2
1 B =00 @hE + SNERN YT B

Table 34 STBY_NUM_DS, STBY_NUM_US vs Standby mode data pin state example

STBY T‘}H,JM’DS 0 1 1 1 1 1 0 4 4 4 4 4 8 8 8
()]
/_NUM_U!
STBY ’\H MLS 0 0 1 2 7 8 8 0 1 2 7 8 0 1 8
()]
D0/D19/SDA1 Down Down Down Down Down Up Down Down Down Down Down Down Down Down
D1/D18/SCL1 Up Up Up Down Down Down Down Down Down Down Down
D2/D17 Up Up Up Down Down Down Down Down Down Down Down
s
plii R
D3/D16 T H T H v Up Up Up Down | Down | Down | Down | Down | Down | Down | Down
vy | @E | vy | s -
D16/D3 o =% P Up Up Up ‘ T Up Up Down Down Down
Hn | e
D17/D2 Up Up Up B H |7 ELAN Up Up Down Down Down
vy | o
D18/D1 Up Up Up Up ELAN Up Up Up Down Down Down
D19/D0 Up Up Up Up Up Up Up Up Up Down Down Down
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Table 35 Output of normal data pin in standby mode

STBY?DOUT Description
vy 2%)
0 Hi-Z fRHE (Default)
1 AB N T Ry b —RIOIRBEZ (5

Table 36 Standby Mode Sampling Rate Setting (Primary chip only)
VY A4 B

000 : 50ms

001 : 100ms (Default)

010 : 150ms

011 : 200ms

100 : 250ms

101 : 300ms

110 : 350ms

111 : 400ms

fEIE Typical fE, 0SC /N D& X0 bEIEUE + 20% 2 R AEE

STBY_CYCLE
(Vv 2)

Table 37 Registers that need to be set in standby mode

VW R34 7" AR Fy 7 B V7
STBY_DRV MBI TT MBS T T
STBY_NUM_DS L REL
STBY_NUM_US L REL
STBY_CYCLE g R
STBY_DOUT MBS UT MBS U T
STBY_MODE MBS TT s
STANBY G %
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11. V¥ Mwy7°

Copyright©2024 THine Electronics, Inc.
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=rTyb | avhe-g | E 5 740h
7 VA ANZS gh | R/W (Hex) Ay ZA B
(Hex) (Hex) #
YN AE=} T D READY {5 B 2744
3 R - STBY_READY 0: READY=L & L < i&/-<ove-}
1: READY=H
)=2vE=}" T READY {8 52744
0x00 0x80 2 R - LINK_READY 0: READY=L & L < iFapun" 3=}
1: READY=H
INT SiF-HREE (ININ G ) DRiz)
0 R - INT 0: z7-72 L
1: 1738/
0: =7-72 L
2 R/W 0 12C_CRC 10 28TV e R -3
WRITE 1:15-)7
0: =7-72 L
0x01 - 1 R/W 0 US_CRC 11 797" AN -hri-38/E
WRITE 1: =7-))7
0: -7 L
0 R/W 0 DS_CRC SO AN =TT -FE AR
WRIT]: 1: 17-))7
0: 28N TWF —FEZAZ T ELALH L)
20 R 0 12_CRC_EN 10 2 BTV Bk (BT ELA L AES)
0: 797" AN =hr7-EA %
0x02 - 1 R/W 0 US_CRC_EN L 7; 7”xk¥j~A1§—%{Jz\z,ﬁE£§
00 4 9/AN -hri—ELA A )
0 | RW 0 DS_CRCEN Ly 9 AR~ BIA T
2 f’i/)ﬁw/ﬁrl SDAL/SCL1 7]
0x03 0x83 0 R/W 0 ENI2C1 7
1: GE
1/0 $E3RE-N
0x04 0x84 0 R/W 0 12C_EXPAND M) (GPIO hvy—n"E-}")
R
0x05 0x85 7:0 R 0x00 GPIO_IN_0 GPIO[? 0] AJTIRAEE=)
0x06 0x86 7:0 R 0x00 GPIO_IN_1 GPTO[15:8] A JJiRAEE=)
0x07 0x87 3:0 R 0x00 GPIO_IN_2 GPIO[19:16] AJJIRAEE=
0x09 0x89 7:0 | R/W 0x00 GPI0_OUT_0 GPIO[7:0] 7138 (1/0 PLBRE-N 12D At )
0x0A 0x8A 7:0 | R/W 0x00 GPI0_OUT_1 GPTO[15:8] tH 0% (1/0 JEBRE-N 12 oD Axiid )
0x0B 0x8B 3:0 | R/W 0x00 GPI0_OUT_2 GPIO[19:16]1H ik (1/0 YLiEE-} 12D A 1)
0x0D 0x8D 7:0 | R/W 0xFF GPIO_OEN_0 GPIO[7:0] A mIER 0: (77 1: AT
0xOE 0x8E 7:0 | R/W 0xFF GPTIO_OEN_1 GPIO[15:8] F BN 0: Hi ) 1: AJ)
0xO0F 0x8F 3:0 | R/W 0xFF GPIO_OEN_2 GPIO[19:16] 7 MR 0: (1) 1: ATy
GPTO_OEN % & /7 53841
0x11 0x91 0 R/W 0 OVERRIDE_OEN 0: =M O ANHTI7 74V ME
1: V¥ A% GPIO_OEN_0-3
0x12 0x92 7:0 | R/W 0xFF GPI0O_OBUF_0 GPIO[7:0] HiJ3n" 977447° 4R 0:0pen Drain 1:Pushpull
0x13 0x93 | 7:0 | R/W OxFF GPTO_OBUF_1 GPIO[15:8] HiJ3n"y77/47 4R 0:Open Drain
1:Pushpull
0x14 0x94 | 7:0 | R/W 0xFF GP10_OBUF_2 GPI0[19:16] tH17)~"y7747 %4 0:0pen Drain
1:Pushpull
0x16 0x96 7:0 R/W 0x00 Reserved 0 [E &
0x17 0x97 7:0 | R/W 0xFF GPIO_I_FILTEN_O GPIO[7:0] A7 V" V)AR T4WIFF ] 0: 65 1A %h
0x18 0x98 7:0 | R/W 0xFF GPIO_I FILTEN_1 GPIO[15:8] A7V 9/ AR 74 WEFR] 0: 8850 1: %)
0x19 0x99 3:0 | R/W 0xFF GPTO_I_FILTEN_2 GPTO[19:16] A7 V" Jv) AR 7AVIEFRT 0 1E%h 1: %)
75y N =L
0x1B 0x9B | 7:0 | RAW | 0x03 GPTO_T_FTLTSET ;:Z;E&;ﬁﬁ / gl§134]fg;ilﬁSET+l
. R ATITVBVIAR T4 VAT 5% (E 5 1ETERAR
0x1C 0x9C 0 R/W 0 OVERRIDE_I_FILTEN 1+ GPIO_T_FILTEN 0-3(L%" 8
0x1D 0x9D 7:0 | R/W 0xFF GPIO_O_FILTEN_0O GPIOLT: 07 v I AR T4 WAEFRT 0: 450 1:457%h
0x1E 0x9E 7:0 | R/W 0xFE GPI0 0 FILTEN 1 GPIO[15:8 g]ﬁ*‘/%wMWM%fFEI 0:@%*@ 1:@*;2
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0x1F 0x9F 3:0 | R/W 0xFF GPIO_O_FILTEN_2 GPIO[19: 161t /17 V" VAR 747 AT 0 8% 1:45%h
) AT Y B AR TR TE
0x21 0xAl 7:0 | R/W 0x03 GPIO_O_FILTSET JIWBERS = GPIO.O_FILTSET+
HDT™ Y B AR 74 VAT 3% E 5 13 4R
0x22 0xA2 0 R/W 0 OVERRIDE_O_FLTEN 0: FILTSEL1 (%i¥) & FILTSELO (3
1: GPIO_O_FILTEN_0-3 (V¥ #4)
0x23 0xA3 7:0 R 0x00 CRC_ERROR_COUNT[15:8] | CRC 7-%¥% (I-{if 8bit)
0x24 0xA4 7:0 R 0x00 CRC_ERROR_COUNT[7:0] | CRC z7-%t (F{i. 8bit)
0x25 0xA5 0 W - CRC_ERROR_COUNT_CLEAR | 1 Write : CRC ERROR COUNT[15:0]% 717
. 12C0 Controller Bit Rate
0x26 0xA6 7:0 | R/W 0x64 T2CPERIODO 10, 000/ T2CPERIODO Kbps
I2C1 Controller Bit Rate
0x27 0xA7 7:0 | R/W 0x64 T2CPERIOD1 10, 000/ T2CPERTODO Kbps
2 RN TV =T /B 9 by F N 90T e (AR A H)
0: JryFh v JAv IR
1: 50ms
2: 151ms
3: 352ms
4: 755ms
5: 1.56s
6:3.17s
7:4 | R/W 0x6 12C_WDT_STBY 7:6.39s
8:12.8s
9: 25.7s
10: 51.5s
11: 103s
121 206s
13: 412s
14: 825s
15: 1650s
098 0xAS 2 %&VU?’/W_‘/I\W?/&“’T“ y\%w*ﬁ‘l“‘ 9 8% (J=evE=} 1)
W=D EMZ 4T VOB EME T 5 &
0: JiyFh )7 JAv IS
Controller  Target
1t 0.0123ms 0. 0246ms
2:  0.0369ms 0. 0738ms
3: 0. 0860ms 0. 172ms
4: 0. 184ms 0. 368ms
5:  0.381ms 0. 762ms
3:0 | R/W OxF 12C_WDT 6:  0.774ms 1. 55ms
7: 1. 56ms 3. 12ms
8: 3. 13ms 6. 26ms
9:  6.28ms 12. 6ms
100 12.6ms 25. 2ms
11:  25.2ms 50. 4ms
12:  50. 3ms 101ms
13:  101lms 202ms
141 20lms 402ms
15 403ms 806ms
4 R/W 0 STBY_DRV PN B CML 228 D@ E 00 200mV 1: 300mV
J=wvE=b CML 737" )27 7y A% i
3 R/W 0 CULPRE 0: 7 74V 0dB 1: CMLDRV |2 & %
J=vVE=b OML ZE8h H ) B % T
0x0: 200mV
0x29 0xA9 2:1 | R/W 0x1 CMLDRV 0x1: 300mV
0x2: 400mV
0x3: &1k
LVCMOS H{F3 1V 5477 SR B % i
0 R/W 0 TTLDRV 0: J=<wh 747"
1: gRh 747"
0x2A 0xAA 0 R/W 0 Reserved 0 [EE
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VONWAVIS 1N VAR S ) 3 A

0x2B 0xAB 4:0 | R/W 0x05 SPREAD ZEFJRBE=SPREAD * +0. 1%
ZE R B 13 B K 0. 5%
] SSCG 2= JE I HL (fmod) B E _ fref
0x2C | OxAC | 2:01) R | 0x6 FuioD BT ILRL A 30kl mod = 513X FMOD
1 R/W 0 Reserved 0 [E7E
0x2 0xAD 0 | RAW 0 Reserved 0 EE
PWMH 917
0x00: PWML=0x00 FF L [& 7
0x2E 0xAE 7:0 | R/W 0x00 PWMH 0x01: HHARA 1 7my7, (PWML=0x00 I H [# &)
OxFF: HHi 255 Juy)
PWML 39174
0x00: PWMH=0x00 I L [&E, PWMH=0x01 M H [ &
0x2F 0xAF 7:0 | R/W 0x00 PWML 0x01: H AR 1 Jmy)
OxFF: HHiR 255 Juy)
0x30 0xB0 0 R/W 0 PWM_EN PWM H 77672
YN AE=D BT OAN =h GPIO i FEGERE 0x8 AN K
7:4 | R/W 0x4 STBY_NUM_DS XTI FT DIFETE
(0x9-0xF 1% 0x8 L H7e & D)
0x31 0xB1 < — S <
YN AE=D Ty7 AN =h GPIO i FEGRE 0x8 AN K
3:0 | R/W 0x4 STBY_NUM_US XTI FY T DHFRTE
(0x9-0xF 1% 0x8 & H7e & D)
AN ATN R SV B E KT AT T DR E
0x0: 50ms
0x1: 100ms
0x2: 150ms
0x32 0xB2 2:0 | R/W 0x1 STBY_CYCLE 0x3: 200ms
0x4: 250ms
0x5: 300ms
0x6: 350ms
0x7: 400ms
AN AT A7 497 GPIO Ui H Sk g
0x33 0xB3 o | & 0 STBY DOUT 3.?7};31)%7 SOV T ER TN TRIE
11 B HEER ORRE & R FF
PN AT=N NN VA PIBIE A basT 4V Ay
0x34 0xB4 0 R/W 0 STBY_MODE 0: & =)vr EhfEe-1
1D K =0 BIXOADNI &=}
0x35 - 0 R/W 0 STANDBY 0: )=epE-p 10 Apun' A
0x36 0xB6 0 R/W 0 Reserved 0 [E &
7:4 R 0 Reserved 0 [ &
0x37 0xB7 3:0 R 0 Reserved 0 [#7E
0x38 0xB8 7:0 R/W 0x0F Reserved 0xOF [ &
0x39 0xB9 7:0 R/W 0x1F Reserved 0x1F [ &
0x3A 0xBA 3:0 | R/W 0x4 Reserved 0x4 [&7E
0x3B 0xBB 7:0 R 0 Reserved 0 [ &
0x3C 0xBC 4:0 R 0 Reserved 0 [ &
0x3D 0xBD 7:0 R/W 0x00 Reserved 0 [#7E
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12. X

1 PIN INDEX

PLANE

SEATING

TOP VIEW SIDE VIEW
D2
[<+—1.085
A UUUUUUUUUUUU]
D d
g 9
) d
D) d
D d
1 PIN INDEX P = o~
__020R_ P d w
D) d
SN g
- ¢ o Bl
T d |
p . Connndhnnnnna
- ﬂ ‘« N - L
- b
BOTTOM VIEW
Unit @ mm
Symbol Items Min. Nom. Max.
A Mounting Height 0.80 0.85 0.90
Al Standoff 0.00 0.025 0.05
A2 - 0.60 0.65 0.70
A3 - (0.20)
b Terminal Width 018 | 025 | 030
D Body Length 7.00 BSC
D2 Exposed Length 393 | 403 | 413
E Body Width 7.00 BSC
E2 Exposed Width 3.93 4.03 413
L - 0.35 0.40 0.45
e Pitch 0.50 BSC
R - 009 | 0125 | o015
cce Coplanarity 0.05

Figure 27 48-pin QFN package physical dimension
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13. BEIV N b=y

4.03
1.085
L pgopgoooooooon
.‘3* = =
— —
SJ—E —
S5—&] /O
— —
[ . [}
o
— — <t
— —
— —
— —
— —
— =
jooooopooobbd k-
- 0.50
0.25
(H+D)
BERROELIN GBI IATTR, V70-5F728) 2 T3 ITB B2 & BEROTRITB O TV =V ORI 21T > THZE
A%
FEERRE B AGERRO NP GOl S D5 513, FREREEEL £,
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14, HEEHH - RHFH

1.
2.

10.

11.

12.

13.

AARRFICEH SN TR, PERSEETL2E0HY £T,

AFEFICFHH SN TV DREIERKIZ, 2B02 R LD THY | LT LHBEERORFHIEET 5 LIFRY £
P Flo, AERHIREHSNIENENERY THoTLEA T, ELICFTET 2 Z R TERVWEERH Y £,

AAERREITIT, WAL OFEEE, 7 D ZOMORMBIUENER G EN TOES, Btk EEIC K5 FaTO K2
< AMFRFEONF LB, VAR—22 D=7V 7 SRIFE=FCHRTLIZLEEETET,

ARG OMEAIZEE L TREMR L FE =FH L OM TP EEMEIIR DM FNE UTIGE . UG tiito IR
52 L EBRENGH SNTHGEEZRE | BTN FII OV T—EOELEZANVER A, o, LGl
HORTERT 56 TH-oTh, B EORRBBEROIERIZHE IS O THA5E1, WS4
SWNWTC—HIOEFEEFAVERA,

ARG L, AR & L THRE L, BERDPZ ORI Lo a2 & | 2T s, 517 hlEd,
NARIZELRERE D 5 R R 72 & D TR WMENE « ZeMEREREN 2 MBIt eh T £8A, Zhb
OFEMICE VA LEHE, FHR. HEFICOWT, BT —UOBEELZAVER A,

ARG ONE - FEMEOR RIZED TR Y 903, LEER I —EOME CHIENEAETIHANH Y £, £
D=, KB OMRAICH T2 > TE, TCRRFCIEEBIS IR 2 XD 7 = — L — T &5 & Hoicito, s
REERELSERVEY, TEHEL I,

AL T, BN O B KUIRE RIS ORE ) 2 B A T KR HEXSHMS - BE  BHEICEL Z LD Y £,
AEEICEAT 2 b0 (IF¥EE. R, WES. FHITEZET) [, BT7—A2EHL T EEN,

AT, THBRBRESGETIEH Y £ A,

AR OBRESLET OMOSE BT, SN YR OMREE T A7 DI ELE R L FETEBL TR £,
L7 o T, ARELEL O TOMBERCHERRICRTT 2 REIZCOWVW T, BHAINIESICL > TEEBMT LR TV S E
B0, BEEOERICKH LTINS LELBOEBEERE . ERL TOARWEARH D £3,

AT, AMERFIC B O TED DIRE R TRE L T IZ SV, YRR 27z S 220 BRET T AR,
WE L2 Z LICK D BERPAFE 2 W T25E6, SEAF I VLTI YoREZAVEE A,

ARG AARD THMEZE K OMNEE S %] K OKEO TEAR (Export Administration Regulations : i H & BEAR HI |
FOBHEES « BERE RS LT 2 E N, ARG, KEMERS (WMD) OBREZELESEFIHEZENLE TS
A, BEOAEREZENE T AL LET,

AREIT, S RRKEREBZDBEOY—U0, BYRAZEICE DM FEE (a—h) ickv, AL ER
IZEE DR T2 203 H 0 E5, TORME, BE - BAOFHRERDZZENRHVETOT, Ea—XRED
T AN A BN CEEMNREITH) Z L 2RO LT, KM OKIIMEEZ B D&M CHAL-Z &k,
FEREICE CZHEC WL, i —9oFELEAVEREA,

ABLIC B D K5FFHE, HIBTH ORFFFME, PHEEAE, FH1EHE. EITHE. T OMOMAMPERET, Wit E 72130 Z
AV —IZRELET, BERSXIORRIChI > T, B E I3 ED T A =D a 3 DR EE T O
DM PEHEIZ DUV T, ARG F 73R F DR 2 b > TRERITHERN ZFF# T 25 b O T < | HFOFFEX
BRI FE T DT A B —L T2 (AR BOERETOILERDY 7,
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