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[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

T 12 2 odel o AA do 2 9 1A FXo| uidt EEd EERott. & 18 #FHEsH 2 i
A A de e YA 1A FE(100)= = AT AAF(Inj.Con)(110), A1 AJFE(120), A2 AoJF=

Inj.Con)(110)= 7I& 5 Az F7vitt =9 A& (Inj_pulse)S Asto], Mgt Ao &

Al AAFZ(120)= MFHRD F3bg 2ol& HE3t 1 Ao Aste 1 2polE Folv WFoR
oAIE 3G, =, Al AAFZ(120)0= 715 5 AT (Refy)9 A Alo] wx17](140)9] &HAZE
(OUT)E Hste] igFdel  Fu4= Zol(dAd, A1 F34 Ao)E HE3Y. a8z I F345¢
Zrol(odlAd], A1 F=345= zpe])ell 7] x3ke] At Alo] TR 71(140)] AL (AA, A1 Ao =9
ok o]= $j8], Al A)FZ(120)= Al A T34 A=7](Frequency Detector, FD)(121), A1 Ao HekR
g~ ZE(Low Pass Filter, LPF)(123)5 ¥>3g3 <
%

v 2 =4

(Digital Analog Converter 1, DAC1)(122), |1 =% st
ATk, Al 93 T HE71FD)(12D) = 718 25 AERef) 9 At Ao 2719 28 A5 (00T)E Y
et JAS(P) B A (DON)E 28, &, A Ao 22719 &9 A (0UT)7F 71E &5 4

T (Refo) HTF HoW s (UP)E, B A5 TAE(DOWN)E Egtt. Al Ay ¥3(122)+ A1
A Fu ZE7I(FD) (12D oA &85+ Od’di(UP) EE T4l 5 (DOWN) Oﬂ g3k Al Ao ALE &3
o.oo] o, Al A HEH (122)L A= =

E](Low Pass Filter, LPF)(123)& A1 At W3k ~r(122)4 =9 2o xdd IS AAS.

A2 AFEZ(130)= A1 Aol FEZ(120)04 Al FaE A o|Fd FAEW, Fig
(frequency offset)S BFi1 1 A o A3te] A2 Aljdets AT, F, A2 Aol F32(130)
= A& (Refy) o ol AX|(rising edge) B &% AA(falling edge) 223 A Ao &x7](140)

ANz 2ol dA|(rising edge)el =Fo]zkel 12_3}@ A7) Al FI ZFo] Hop F2 W] A2 Fa 2
o]2 ZZatl. o] w, A Ao] LAY (140) EE AzE= Al FZ(120)0A ZFHE A1 Ao Aol 7] x5+
Aol & Eg€9 Aoty afa 7] A2 —rﬂJr—r zpolel 7]zl Mt Ao] TR (140)9] &S Ao
71§13k A2 AAHLES Estl. o]F &, A2 AFZ(130)= A2 Y4 T3 AE7](0ffset Frequency

Detector, Offset FD)(131), 11]2 4%} W3E (Digital Analog Converter 2, DAC2)(132), A2 &% u~ ZE
(Low Pass Filter, LPF)(133)E =3tg 4= qtl. A2 94 F3¢ AE7](0ffset FD)(131)E 7|&= 2 23
(Refy) o] 2ol AA|(rising edge)g]r A9 Ao HX71(140) &8 Also 2hold AR (rising edge)e] *}o]Ql

AT Aol gh(diff) 3 71E 25 AT (Refq)e] EF AX(falling edge)o} Sk Alof 2x17](140) &9 Az
ol AA(rising edge)® ko]l A2 Aolgh(diff,)& Hlwste] JAZ(UP) HEe oAl S (DOWN)E
=93t =, Al Zolgk(diff)ol A2 zkelgh(diff,) Buk 2 B, At Aol Ex17](140)9] =9 a7t €

5o
9 owhe A9olnm Te ATOON) AEE e, wdel 49 g
A

b 29 s B s(p) HsE =9
Feh. A2 A MEE(DAC2) (132)= A2 #18 F3k AE71(FD) (131D ellAH &85 = JAlz(lP) e teals
(DOWN) ol th-g-3k= A2 Alo] AGS =3k, o wf, A2 Ak MeH(132)= dHH= UAE NS E ofd=
O Wgste] FHdith A2 24 & FE(LPF)(133):= Al S MR (182)9] &9 e x3td FeS
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A Aol WA 7I(VC0) (140)= = 215 AAE(Inj.Con)(110)dA &HF+= =9 215 (Inj_pulse) ¥ 45
Ao Aol 71x3Fe] &8 AZ (0TS =23},

A1 ZEF71(DivD) (150)= Ask Ale] XI7(VC0)(140) &8 A5e] Fug W2 Faez uasin, o= A
St Alo] XIZ](VC0) (140) 8] &3 A&7k (MOS =45 241717140 v+ I

EF71(Div2) (160)= 91 24 FZ(100)9] 7] E5FHI(NE A7l f18] A1 &7 (DivD) oA W ghkd
Fubgrol| 7] 28k EFR|E A3

FosE wAAE A 1Y P B AORA, ® wgol WA
gt dE 5o, 2 2o AN 14 FE= AL AFE2005 FSHA &Far, A2 Al FZ(130)RES
LIHES A AR AT slelth

% o2k B owye) 9 44 oo wE 9 14 FIo) A4S Austs] A% gelurelt. dwnnom, w3

£l of
_?L
O
fE
o
o
kd
o
t

Q] 2

=4 =
](OSCillatOr) %E—j. ;éL% %ﬂ"?‘% f()sca— —5—}-—11 7]% 2_%—% frefa— -‘—j—(PLL)Oﬂjﬂ—E f()sc =
N fof (N2 BFHDE THFAIACE g}, o] 21S WEAAS o, 7|5 E59] o)A A (rising edge) 2} ©]
o] @ 7| (oscillator) &8 F=¢] glo]d <A (rising edge)?] zFolot 7|5 F=9] £ A (falling
edge) 9} o]ojA 2= w27 (oscillator) %E—j. =9 gold NA|(rising edge)] Zol7} Folzlt}, = 28 F

N

ZopH, =19 Aok Ale] xI7(140) =¥ AS(0UTw) = 3 F717F 715 28 Refu) o] 1/8Ith. thA] e,
At Aol L7)(140) 8 AZ(0UT,) = 51 82 71+ FYRefy)S BFT Aolt}. o u), 7|& FF9
ghold A (rising edge) ot olol#= LX17](140) &9 A2 (0UT,)9] kol A Zel(t,)7t 7I& S5
=5 dA(falling edge) ¢t olojxl= Tx171(140) &9 A2 (0UTe) 9] kol Ao Apol(t,)7F, = 29] o}
Zol, gk A A Aol E2171(140) F¥ AZ(0UTq) 7 dske F39 ste AS vepdar, whef d%

Aol EH71(140) &8 AZ(0UTw)7F Fhs FarRy =8 B9t < te, ASE Alo] 2x17](140) =9 A

Z(0UTe)7F A8k FIFET WS 9 te >t 20& wHE5eh Ao

T 38 & 1o ArE FA S35 AE7](offset FDI(LW, A2 914 F3= AE7D) (13Dl digk Mol &
Z2ro|th, & 3& #FxEE, A2 YA Fa AES7)(13D)+ A-tAE W3] (TDC)(210), == AE7](220),
A/oh FFEEH(230)E X3},

AZ-YA" \E7)(TDC) (210)+ 48d Az AERE YAERE H3s &, ol& 7IF 25 A3 7]x3te A
ZYslo] F &8 B2~ (THEM_POS, THEM_NEG)® =¥ 3o},

A/ 7HEE(230)= 2= AE71220)04 AP d/uE BE AA 4

r,
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N
B
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&
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fol
il
i
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mm
N
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8
i

2

T 4= = 39 dAE ZE HE27](220)0] dig JEFEQ] EEEet. = 45 FxsHA
Z8(22D), AXE(222), == AHGF(223)E

AEHU (22D 71 FH5E o]&ste] 7] AR-TAY WE7)(TD0) ¢ &3 Al S S(THEM_POS, THEM_NEG)S 8
Z93sle] AdAA w=E=(Injection node)®} =¥ X:=(Long-term node)= W3F3lt}, = 59 (a)& F=x3std, <
A :==(Injection node)s= '0001111100000000'e]3L, =¥ *=(Long-term node)x '0001111111000000'°]aL,
= 59 (b)E #=xstH, AdAA =E=(Injection node)x '0001111100000000'o]a, =¥ W+=(Long-term node)
= '0001111100000000"' o]},

FZE(222)F, X 59 doAlet Zo], '1'F} '0'SR2 FHY
(Long-term node)& Z+7t o]&AlA H3}9 HIE(LSB)7F '1'=Z
term node)® H3ZFIT} T 59 (a) ¥ (h)E Fx3H ¥ FH=

AAM E=(Injection node)®} TH ==
3}3}% Al &5 (Sh_Injection node, Sh_Long-
2 3HE W

= mE ol5d A% & vk

tL
o

3: s

pRANC RS |

FE AARF(223)= FAZE(222)4 EHEE Al 2 A2 2135 (Sh_Injection node, Sh_Long-term node)S ¥
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Aste] &9 Frt Ve TR WEX] =X E ZAsta, I Adel 7xdte] Y] 4/t 7HEE Y
BT E AR}, o2 Yaf, R AAT(223)+= 4 ZE(222)94 EHE+= Al A3 (Sh_Injection node)?] H]

EZte] '1'elA '0'e2 vy HEE HESI] All W2 (En_Injection node)oll A&stal, 7] FAZHANA &
HE = A2 2135 (Sh_Long-term node)?] BIEZEo] 'I'olA '0'C® uHl¥+= HEES #AE3Fe] A2 B ~(En_Long-
term node_Eq))oll #&3tch. 3+# | A3 B 2(En_Long-term node)+ A2 A& (Sh_Long-term node)2] H|EZko]
TelA 0 0E MHE HE B 1 o)F MES BF 1R upiel A3@th shAmoR, Bt M2(de)E
A1 W2 (En_Injection node)$t A3 ¥ 2~(En_Long-term node)$] RIEZFES tl-5¥ HEHZ =2|F(AND)3 2
HE gt o] W, RE= H2(Mode)d] EE HE ko] 091 A5 S Alo] V(% 19] 140)9] &9 F7}
F7F =Evke e gugtt. mEbA, 9/ FHEE (= 39 230)4 Y& 7P BEoR REEs AR
g}, @9, R H2(Mode) o] EE HIE Fho] 0°] ofue, 1o xFE A9 Mk Alo] X7|(E 19 140)¢]
E9 Furh mats S vt webA, /v JReE (R 39 230)9 Y-S HARATE HEoR B

o dAle s= HEVE o8] d/vE JHeHe RES ZAAs] A% W
59 (a)= "% EE= WA (Mode) W29 EE HIEgo] '0'olm®, 2317
Ehfjar, &= 59 (b)= "HA 2= BlX(Oode) o] HIEGE & shH(7HA HIE

Y,

O
Ll
Lo
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e
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N
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%
HJ{ 1
N
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S
i
SN
e E
r_CL;
g
Ay
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r
Y
e}
ml
N
mm
ot
O
glw

ﬂ 5o AEOULOE vwsel Aeael

E:’.
Aol Al Fahe AoDE AEe. of W, 94 nY =
s 3

3 QNOS =A& F2A 7] 7]l | H-

i -m RS
ooz

N rlo

3L
——T'*ﬁ( 00) =9 *§-4 ZJ}T% = F

Ly /}3]' 3z
Z(100)9] 7] BEFHINE FA87] f8) &7] W Fapagol

Al S12001 4=, A1 A HEF-(DACL) (122)7F 7] Al F3k4= Zololl 7] Z3te] Ak Ao w317]1(140)<] A
of A(AZAd, Al Ao M & At &3,
A S13001 e, A2 JA Fa HE7](0ffset FD)(131)7F 715 FF AF5(Refy) oA A (rising

edge) ¥ 2% A (falling edge) Z}zZta} At Alo] #x17](140) & 59 2told A (rising edge)S H]
wEeh, o] w, M Aol WA 7|(140) = NI E Al T&_(lzo)oﬂﬁ % H AL Aoy Aol 71x3ke] Alojd
ko3
k-3

mlo —{n:

J

@Al S14091 M=, A2 91 9 AE7]1(0ffset FD)(131)7F 715 25 A Z(Refy)2] 2ol A (rising
(140) &% Alz9o] gold A (rising edge)2l =FolA A1 AFolgh(diff) S

Al S15000 A=, A2 A Fia AE7](0ffset FD)(131)7F 71F &= A3 (Refy) e &% A (falling
(140) &% Alz9o] gold A (rising edge)2] =FolA A2 AFolFh(diff,) S

A S160o A=, A2 9 Fug 7
(diff,) & vladhe,

71(0ffset FD)(131)7} A7) A1 =polzk(diff) ™ A7) A2 =folgk

ﬂHNv

S S17001 4=, A2 9148 T34 & 71(0ffset FD)(131)7F @Al S1609] wlal Azbel] 7133be] A2 F=3h4= 2
o5 =T

B2 SIS0A =, A2 A% WI(DAC)(132)rk 7] A2 Foh5 Apolo] 71Zskel At Ale] $H171(140)¢] A
of (AT, A2 AP el B

B, e 2 owge NGRS ARENN 4P 5+ 9 TRaRoR PPlssy, AREE 4
e NSWAE ol gatel Y] TR FAAYE W AW AR 7D = ok
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110
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160
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=93
131
210 220 230
THEM_POS Enable
Toc THEM_NEG ac FCLK o1 /TS
CCK | #571 Mode ==
=321
220
21 222 223
THEM_POS | bl
JUEET Az o b rax
THEM_NEG 2485
= > — Mode
TDC ClK ——
=5

Slow case (Need to up)

Injection node
Long-term node

Sh_Injection node
Sh_Long-term node

En_Injection node
En_Long-term node_Eq
En_Long-term node

Mode

LSB MSB

0001111100000000
0001111111000000

1111100000000000
1111111000000000

0000100000000000
0000001000000000
0000001111111111

0000000000000000

Fast case (Need to down)

Injection node
Long-term node

Sh_Injection node
Sh_Long-term node

En_Injection node
En_Long-term node_Eq
En_Long-term node

Mode

LSB MSB
0001111111000000
0001111100000000

1111111000000000
1111100000000000

(0000001000000000
0000100000000000
0000111111111111

0000001000000000

(b)
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xug
NES
A 4
NEFH ol M1 ok Xto] 2ZE <110
4
M1 Ao M M- — S120
4
J|E22 Mol X9
N1 Ao ™o 7| =51 L5130
2= Mol 2lo|g WX H@
Y
M1 Xto|gr (diff,) =& L $140
4
X2 Xtolgft (diff,) =& L S150
4
M1 % X2 Xto|gr H| ~ S160
4
N2 =nts Xto| A& — S170
\ 4
X2 Mot MM 5180
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