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HIDEJE . Belk o] B IRPEDAR 2t BB P EFEX . 7483
(R3)H yDB224 JH T B ABP

o DB22fii% KO0}, ABPEEJE A6 ns, iX5&/NENS i
HHEFAA .

« DB22fu % A10t, ABPHLEEN3 ns, iXJEREBNSMH R H
HHEFAA .

Sof T R RN SR, R I ok o T A BT oA
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(DB28) 15 Ay 1A FI VCO BE L%
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F126). FE19LMERT R ok T MUXOUTHESY
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DGND —
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MUX [—1CONTROL
—O MUXOUT
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RESERVED — _|

09800-008
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E19. MUXOUTREE &
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Wi AT RMSBILSE . FELE LFHATHE, Bi MRS AL 35 17
WERMEANYFRZ—, BB B AL A3 P
SAEHIAL(C3, C2RCHRR BT E . mE2PR, XLk
fEHIAL & =4 LSB: DB2, DBIFIDBO, K6/&iX LAy
fHF, B235A485 17X 8 I gmie 75 K.

+6.C3, C2RMCHEFIIRER

it

c3 c2 C1 F o

0 0 0 FAE2L0 (RO)
0 0 1 AT (R)
0 1 0 42 (R2)
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1 0 0 FIE24 (RA)
1 0 1 7S5 (R5)

MmN
F 6237 2918 7R T Uil e T ADF435 1) S X
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B AR 257482 (R2)MDBI3fIBEA L,
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—
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ADF4351
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VA, HPATLCRE AR A7 4 1 (RAIDB28AI AL, MiiZEH
VCOMB T, 1 i B e P AH A A B s 1k

WRMEB A, WRIEWPLLEEAE, HNsHids R HVCO
i th S LB RR ADRORG SRS, K HIARPRIE 40 MHz/V,
T SNG4 4 SR FHRES3 351 25 i ) 3 2l (Pt 25 A7 25 4 7P I 9 72
fir [DB22:DB20]F LAk £ ), WD i th 53 i 4% 1 .
ADF4351 B &M, LKL, 5K RPN LRE 5 i
N, TR FEFR B DEAE

Vo FE B PR R0 B 0] 4B fE I, VCOMIK Bz 2 fE, &
X Bt 3 7 161 43¢ T (L i Hh 20 400 2 A I8 38 A6 ) ) B2 4 i A
40 MHz/V 2 R HIIK ME, PObEREL-FE. FH21E
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N
I
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8
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0
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RFouTA+  RFouTA-
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AT AT S N RZERX R, APTU@EEHE
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BIUREGKE, 50 QRLSAV, HEHZRBEE
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FHZERY S T AL &, ARG I B0 i 2 250 5 LA A
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ADF4351

FEeamA

REGISTER 0
( )\

a

w

>

[i4

w

@

& 16-BIT INTEGER VALUE (INT) 12-BIT FRACTIONAL VALUE (FRAC) Cog‘}RSOL
DB31|DB30 | DB29 | DB28 | DB27 [ DB26 | DB25 | DB24 | DB23| DB22 | DB21 | DB20 | DB19 | DB18 | DB17| DB16 | DB15 | DB14 | DB13 [ DB12 [ DB11 | DB10 | DBY [ DBS | DB7 | DBG | DBS | DB4 | DB3 | DB2 [ DB1 | DBO
\_© | M6 [ N5 | naa | nas [ ni2 [ nas o | no | ne | w7 | ne | Ns | na | ns | N2 | | Fa2 [P | Fao | Fo | P | F7 [ Fe | Fs | Fa| P3| F2 | P [ca0)|ca)fcuo)

REGISTER 1
( )\
o
w
2
—
8BS @
I3 CONTROL
RESERVED [ZQ| & 12-BIT PHASE VALUE (PHASE) pBR1 12-BIT MODULUS VALUE (MOD) DpBR1 s
DB31 |DB30 | DB29 | DB28 | DB27 | DB26 | DB25 [ DB24 | DB23 [ DB22 | DB21 | DB20 | DB19 [ DB18 | DB17 [ DB16 | DB15 | DB14 |DB13 |DB12 | DB11 | DB10| DBY | DBS | DB | DBS6 | DBS [ DB4 | DB3 | DB2 | DB | DBO
\ 0 | o | o [Pu|Pra|Pi2|Pi|Pw0f Po| Ps|P7|Ps|Ps|Pafps|pa|pL|miz|mu|mo] mo| me|mr|me|wms|mafms|m2|m [caofcaofciw)
REGISTER 2
(" gl & s b
ol o 2
8 Low 3] e CHARGE = 8 |u |«
o 0 w
g [noiseano gul i PUMP HEAEMER
il RN MUXOUT B3l 3 10-BIT R COUNTER 1 35 QURRENT 5] & 3| 2 [55(3¢ CONTROL
[a) - [o)=] 1 o ouw

& | MODEs wal @ DBR 27 SETTING  DBR S| 5129| 2 |55[8% s
DB31 |DB30 | DB29 | DB28 | DB27 | DB26 | DB25 [ DB24 | DB23 [ DB22 | DB21 | DB20 | DB19 [ DB18 | DB17 DB16 | DB15 | DB14 |DB13 |DB12|DB11 | DB10| DBY | DBS | DB | DB6 | DBS [ DB4 | DB3 | DB2 | DB1 | DBO
\ 0 |2 |2 |ms|m2|m |roo|rD1|Ri0| Ro | R | R7|Re|Rs |Re|Rs|Ry|RL|D1[cPafcpafcpafcpi|us|us|ua]us|uz]ur|cso|cam|cio)

REGISTER 3
4 " ~
Qa
Yo fa)
o= W g
RESERVED a% £8 |reserven i CLK
20| 5 |22 x @ DIV 12-BIT CLOCK DIVIDER VALUE CONTROL
00| < |SO o 4 MODE BITS
DB31 |DB30 | DB29 | DB28 | DB27 | DB26 | DB25 [ DB24 | DB23 | DB22 | DB21 | DB20 |DB19 | DB18 |DB17 [DB16 | DB15 | DB14 |DB13 |DB12 |DB11 | DB10| DBY | DBS [ DB | DBE | DBS [ DB4 | DB3 | DB2 | DB1 | DBO
\°|o|o|o]o|ofofo|r|rm|r]o]|o|r|o]c|c|pw2|pn|pw|ps|ps|o7|ps|ps|os]os|p2fp1|cso|caw|ciw))
REGISTER 4
e ! = = )
N4 i 2 z =
2 pBB2 S E|E 5
L= 9] oo =31}
821 rrowiper 521 9 (28|23 olveur |32| 0
RESERVED | 8-BIT BAND SELECT CLOCK DIVIDER VALUE 8 2 [3g] x| QurPuT (O <] OUTPUT CONTROL
i E 1oL 22
wil  seLect S8| 5 [=%|=@| POWER || POWER BITS
DB31|DB30 | DB29 | DB28 | DB27 | DB26 | DB25 | DB24 | DB23 | DB22 | DB21 | DB20 | DB19 | DB18 | DB17 | DB16 | DB15 | DB14 | DB13 [DB12 [DB11 [DB10 | DBY | DBS | DB7 [ DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DEO
\° | oo o] o o] o o|pis|p2|ou|pw0]|sss|esr|sse|sss|ess|sss|esz|es| pe|ps|07|D6|Ds|Dal|D3]| D02 01 |caw|caofcio)
REGISTER 5
4 )
o
w
>
i
wopN | 4
RESERVED MODE 1 |RESERVED RESERVED CONIRCL
4 BITS
DB31 |DB30 | DB29 | DB28 | DB27 [DB26 | DB25 [ DB24 | DB23 [ DB22 | DB21 | DB20 | DB19 [ DB18 | DB17 | DB16 | DB15 | DB14 |DB13 |DB12 | DB11 | DB10| DBY | DBS | DB7 | DB6 | DBS |DB4 | DB3 | DB2 | DB1 | DBO
\°|ofofofo]ofo]ofosouajo]r|1fofofo]ofolfo o ofofofo]o]o]o]o |cwco|cw)

1DBR = DOUBLE-BUFFERED REGISTER—BUFFERED BY THE WRITE TO REGISTER 0.
2DBB = DOUBLE-BUFFERED BITS—BUFFERED BY THE WRITE TO REGISTER 0, IF AND ONLY IF DB13 OF REGISTER 2 IS HIGH.

23, {7 s D4
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4 N
a
w
>
o
w
i CONTROL
[ 16-BIT INTEGER VALUE (INT) 12-BIT FRACTIONAL VALUE (FRAC) BITS
DB31 | DB30 | DB29 | DB28 [ DB27 | DB26 | DB25 | DB24 | DB23 | DB22 | DB21 | DB20 | DB19 [ DB18 | DB17 | DB16 | DB15 |DB14 [DB13 | DB12 | DB11 | DB10 [ DBY | DB8 | DB7 | DBS6 | DBS [ DB4 | DB3 | DB2 | DB1 | DBO
\o N16 | NI5 | N14 | NI3 | N12 | N11 | N0 [ N9 | N | N7 | N6 | N5 | N4 | N3 | N2 | NL[F12 | Fu | Fl0| Fo | F8 | F7 | Fo | F5 [ F4| F3 [ F2 | FL [c3(0)|C2(0)|CL0))
' {
(N6 N5 .. N5 N& N3 N2 N1 INTEGER VALUE (INT) ) (Fi2 F11 F2 F1 FRACTIONAL VALUE (FRAC) )
0 0 0 0 0 0 0 NOT ALLOWED 0 0 0 0 0
0 0 0 0 0 0 1 NOT ALLOWED 0 0 0 1 1
0 0 0 0 0 1 0 NOT ALLOWED 0 0 1 0 2
0 0 1 1 3
0 0 1 0 1 1 0 NOT ALLOWED
0 0 1 0 1 1 1 23
0 0 1 1 0 0 0 24 .
1 1 0 0 4092
1 1 1 1 1 0 1 65,533 1 1 0 1 4093
1 1 1 1 1 1 0 65,534 1 1 1 0 4094
\_! 1 1 1 1 1 1 65,535 Y, \. 1 1 1 4095 Y,
INTmin = 75 WITH PRESCALER = 8/9
FE24. 77 {7750 (RO)
4 N
o
w
4
wh| S
22 @ CONTROL
RESERVED el ¢ 12-BIT PHASE VALUE (PHASE) DBR 12-BIT MODULUS VALUE (MOD) DBR BITS
DB31 | DB30 | DB29 | DB28 [ DB27 | DB26 | DB25 | DB24 | DB23 [ DB22 | DB21 | DB20 | DB19 | DB18 [ DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
\_° 0 O |PHL|PRL| P12 | Pit|Pi0 | Po| P8 | P7 | P6 | P5|P4| P3| P2|PL|M2|ML|MO| M| M8 |M?|MS|Ms|M|M3|M2| ML[C30)fc20)|ci))
(P12 P11 P2 P1 PHASE VALUE (PHASE) ) /M12 M11 M2 M1 INTERPOLATOR MODULUS (MOD)  \
0 Y 0 Y 0 0 0 1 0 2
0 0 0 1 1 (RECOMMENDED) 0 0 1 1 3
0 0 1 0 2
0 0 1 1 3
PH1| PHASE ADJ . . 0 o | a002
0 1 1 0 1 | 4003
1 . 1 1 1 0 | 4094
1 1 0 0 4092 \1 1 1 1 4095 Y,
PR1| PRESCALER 1 1 0 1 4093
0 1 1 0 4094
1 1 1 1 4095 )

25, #F {7zl (R1)
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(" o ~ N\
oQ
a gol & 2.
w
2 Low gh| ° w CHARGE zZl e fw [&
& o= o gl o eyl En
& | NOISE AND wa| g ot PUMP G g Er| 3y
@ | Low sPur 53] 3 Bl CURRENT sl a2 15838 conroL
2 | MobES MUXOUT #8| & 10-BIT R COUNTER DBR 33 SETTING S| 5|22 Q85|88 BITS
DB31|DB30 [DB29 | DB28 | DB27 | DB26 | DB25 | DB24 | DB23 | DB22 | DB21 [ DB20 | DB19 [ DB18 | DB17 | DB16 | DB15 | DB14 |DB13 | DB12 |DB11 |DB10| DBY | DBS | DB7 | DBS | DBS [DB4 | DB3 | DB2 [ DB1 | DBO
\ 0 | 2| | ms]| m2|m |ro2|ror|Rri0| RO | R | R7|Re|RS[Re|Rs|Re|Re|oD1|crajops|crz|cre|us|us|ua|us|uz]|ucao)|camcio))
S . > > . >
REFERENCE )
RD2 DOUBLE BUFFER "\ U1 | COUNTER
(2 11 [ nosemobe ) ( DOUBLER (Dl P Ior2oma0) us | LDF Reser
0 0 | LOW NOISE MODE 0 | pisABLED o T bisaBLeD FRAC-N T orerBien
0 1 | RESERVED 1 | ENaBLED ) 1| enasLen 1 INT-N 1| enasLeo
1 o | RESERVED L
1 1 | Low spur mooE ( RD1| REFERENCE DIVIDE-BY-2 ) Ve o) —— ] o
0 DISABLED cP4 cP3 cpP2 CcP1 5.1kX THREE-STATE
1 | enaBLED 0 0 0 0 031 0 10ns 0 | DISABLED
0 0 o] 1 0.63 1 6ns 1 ENABLED
- N | © 0 1 0 0.94
RI0 R9 Rz Rl | RCOUNTER(R) 0 0 1 1 1.25 T2 | 7D POLARITY U3 | POWER-DOWN
0 0 0 1 1 0 1 0 0 1.56 0 NEGATIVE 0 DISABLED
0 0 1 0|2 0 1 0 1 188 1 | EnaBLED
o 1 1 o 219 1 | Posmive
0 1 1 1 2.50
1 0 0 0 281
) : ) ) ) 1 0 0 1 3.13
1 1 o o [ 1020
1 0 1 0 3.44
1 1 0 1| 1022 . o . 1 375
1 1 1 o | 1022 1 1 o o 4.06
\1 1 1 1 | 1023 VAR 1 0 1 438
1 1 1 0 4.69
(v3 m2 w1 | outpur 2\ L 1 ! = 50 _J
0 0 0 | THREE-STATE OUTPUT
o 0o 1 | ovyp
o 1 o | peND
0 1 1 | RCOUNTEROUTPUT
1 0 0 | NDIVIDEROUTPUT
1 0 1 | ANALOG LOCK DETECT
1 1 0 | DIGITAL LOCK DETECT
1 1 1 | RESERVED
[E26. 75 FF a5 2 (R2)
4 —w N\
(=]
le] 2 a
w w
a% Eg g £ CcLK
ole szl 4 |[s|g]| ov conror
RESERVED do| 2 |33 I 8| & MODE 12-BIT CLOCK DIVIDER VALUE BITS
DB31 | DB30 | DB29 | DB28 |DB27 | DB26 | DB25 | DB24 | DB23 [ DB22 | DB21 | DB20 | DB19 | DB18 | DB17 | DB16 | DB15 |DB14 |DB13 | DB12 | DB11 | DB10| DBY | DBS | DB [ DB6 | DBS | DB4 [ DB3 | DB2 | DB1 | DBO
\° | oo ofo] oo ofr|r|Fr|o|ofFrm]|o]c|ct|pw|onafpwo|ps|os|p7|os|ps|os|os]|pz]o1|caofcaw|ciw)
k I
o1 | cvetesue ) (D12 DIl .. D2 D1 | CLOCKDIVIDERVALUE
REDUCTION o o P o
o | pisABLED o o 0o 1 1
1 | EnaBLED ) o o 1 o0 2
Y y o o 11 3
£4 | BAND SELECT (e, | crarce
CLOCK MODE CANCELATION
o [rLow o | bisasLED (c2  c1 | cLockDIVIDERMODE
1 | HiGH \(@ |EnaBLED 0 0 CLOCK DIVIDER OFF P o o 1002
0 1 FAST LOCK ENABLE P o 1 4093
ANTIBACKLASH 1 0 RESYNC ENABLE
F3 | PULSE WIDTH 101 10 4004
1 1 RESERVED 11 11 4095
0 | 6ns (FRAC-N) \_ J
1| 3ns NT-N)

[E27. 7547 %3 (R3)
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09800-016

29, #7745 (R5)
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4 + [E )
¥ [ 2 |2 5
2 % 5-|5y =
28 iz| o |[0Q]%@| Aux |5&
@ | REDIVIDER 82| 2 |52|32| ourrur [O<| outeur CONTROL
RESERVED % | SELECT DBB | 8-BIT BAND SELECT CLOCK DIVIDER VALUE SR 5 |29 |2 | Power |&&| POWER BITS
DB31| DB30 [ DB29 | DB28 [ DB27 | DB26 | DB25 | DB24 | DB23| DB22 | DB21 | DB20 | DB19 | DB18| DB17 | DB16 | DB15 | DB14| DB13 | DB12| DB11| DB10| DBY | DBS | DB7 | DBS | DBS | DB4 | DB3 | DB2 | DB1 | DBO
\° | o oo o| o] of o]obs|o2|pu|ow|ess|es|Bss|sss|pss|nss|es2|bsi| po| ps|07|0s|Ds| D3| 02| o1|csw|cao)cio)
~
FEEDBACK Voo
D13 | sELECT \ ( D9 | POWER-DOWN (o2 b1 [ output Power )
o | biviben 0 | vco POWERED UP 0o 0 [ -4dBm
\_1 | FUNDAMENTAL 1 | vco powereD pown 0 1 | -1dBm
1 0 +2dBm
(D12 D11 D10 | RFDIVIDER SELECT ) MUTE TILL 1 1 +5dBm
D8 | LOCK DETECT
o o 0 21
0 | MUTE DISABLED o3
o o 1 =2
o . o +4 1 | MUTE ENABLED o | orsABLED
. 1 | ENABLED
0 1 1 -8 AUX OUTPUT
10 0 +16 o7 | SELECT
10 1 3 o | ovied ouTPuT (05 D4 | AUXOUTPUT POWER
\ 1 0 64 1| FunpAmENTAL 0 0 [ -4dBm
o 1 | -1Bm
D6 | AUXOUT 1 0 | +2dBm
(Bss  Bs7 BS2 BS1| BAND SELECT CLOCK DIVIDER N\
0 DISABLED 1 1 +5dBm
0 0 0 1] 1
0 0 ) o | 2 1 | ENABLED
1 1 0 o | 252
1 1 0 1| 253
1 1 1 o | 254
\ L 1 1 1| 255 Y,
[5128. 77 {7734 (R4)
4 N\
[a]
w
>
@
w
LD PIN o CONTROL
RESERVED MODE 2 | rReserveD RESERVED BITS
DB31 | DB30 | DB29 | DB28 | DB27 | DB26 | DB25 | DB24 | DB23 | DB22 [ DB21 | DB20 | DB19 | DB18 | DB17| DB16 | DB15| DB14 [ DB13 | DB12| DB11 | DB10 | DBY | DBS | DB7 | DESG | DBS | DB4 | DB3 | DB2 | DB1 | DBO
\°| o] o]o]o|o]ofofomsfou| o] ] 1]o]ofofoflo]o]o]o]oflofofo]ofo]olfo]cwcomc)
(D15 D14 | LOCK DETECT PIN OPERATION )
0 0 Low
0 1 DIGITAL LOCK DETECT
<
1 0 Low g
1 1 HIGH g
g
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30

2k 1)

4L [C3:CLI B E HO00RT, TIX A7 a0 TofE . 241
RS A A 2 AT SRR IR A B i K

16{i BEH{E(INT)

X164 INTHL (4 [DB30:DB15]) i BINTHH , ‘& B E R 1t 5
WA BRI TARLU(SRINT, FRAC, MOD
SRR RIS ) o X T4/5H5 gk, I LISt 23
B65,535 ) RERAE s XFT8/9T s i ds, e/ NERAENTS,

124/ {E (FRAC)

12/ FRACAE (i [DB14:DB3]) 15 & X- AU il 2% /B A 1 53
F. EEINTH R €5 & k28T 80U B8
E, S RFHEARLS: DN RIDEHE 2. FRACH
HIFE R MOBI(MOD — 1), Jir e s A 3838 4R Y5 Bl 5 PFD &L
WA

FHE®

il

Y RE[C3:CII BB A001RE, AIAF 254725 AT AR P25
IR A AR AT AR I A B X

LiEhRiEE

FEAL 1 B A7 (7 DB28) P 5 7 73 FLVF %) 4 <& Hn H 43 1) 1
MR REAT VR B, A TR R A R (A DB28 B B 1), 23 FAE
A7 AR O SE T I AN P A TV COMI B 1 £ 5 AH B FF IR 2 . AH AL
PR EE A5 T (FLDB28BE A0, 25 1 7E 25 47 2% O S B b A7
VCO BE e A3 FrAH AL 1 [6] 27 (Hil 12 72 A 4725 3 ¥ (9 4H B i 1]
& (fL[DB16:DBIS]) i), B EE I VCOM Bk #%,
W A S 18] 5@ 4024 oL FH B0 R T DI T 3% 4 46 1) i 22 /D T
1 MHz,

sy SR {E

BURE i 43 95 2% (P/P + 1) 5INT, FRACFIMODfE—#2, HE
MVCO%i t BIPFDi A ) B ik . 74745 1H PRI
(DB27)i% & 53 Jil 21 .

Tisr M ds TAEAECMLIEF-, MVCO% HRAG I b, JFEH*T
AR EAT ., B AT AP 4/5 A% . 2 TS S A
VEE A4S, 2RI KRESI#A3.6GHz, Pk, 4ADF4351
W TAEB 3.6 GHzRF, 24 250K 1 43 S 2% 1% B 4 8/9,
50 45 2% 2 B IINTAA -

o TIPS =4/5: Ny, =23
o TAMHLS =8/9: N =75

12fu4Afi{E

iz [DB26:DB15 | il FAAL . AR AL 46 /0 T 25 47 2 L iR
EHIMODAA , AR HIoR B RF4 AN, MO°F]360°,
53 W4 360°/ MOD (S WL H AL 7 Rl 26" H8 53 ) o

ZHPAYF, REESS5S%6E5 ZRMNHEAR R A RIRE
Bo AT IXLER A, AL R HOR AN ORI 53Nk
HOKF . 3 2% 05 B L A H— Btk A N O UL ™8R 53

AR AR L PR A A B AL D RE AN, WCREAR AL
BEML,

12fi %4 {E(MOD)
124~MODAL(fiz[DB14:DB3] )i B /M Bi%k, BIPFDJi RS
REff 5l 20 23 PR LA . 1 I 124 n] e A 58
1% 8

Hes2

= HI{L

AL [C3:CLiE B 0100}, wIXf FFfree2idb T4, 2618
0] I FF A2 AT S PR A i A B A X

{RIREFRRAER

ADF4351 ffng 5 5 X 1 27 77 % 2 P 9 432 [DB30:DB29 | ¥ il (5
ULPE26), WA B A R BE, DABGE AP RE L
FH AL 7 P RE

WP IR AR BB AR A RE I . PR3 2R A8/ B AL 7 il
e, REHREIT @8RS, mARKRERSE, Hik, &
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DB23fL i LI}, GEFRE PRI Bk £ 2 4P 51, X Phi
BE A PEDBUER, 0] TP B E B R 6 A . AT
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fEPDCHAR T, Bi%ik 8 #7520 (13 MHz/520 = 25 kHz), {F
GSM 18008 T, WUk %k i & A65 (13 MHz/65 = 200
kHz),

Rev. 0| Page 21 of 28



www.analog.com/zh/adf4351
www.analog.com/zh/adf4351
www.analog.com/zh/adf4351

ADF4351

PED Wi A B R E (AR BIH 413 MHz), LUER A7
FhscE st — AR IR YAy, AR EARERE, *
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B, fRREF BREAHGEM L0, MERDIV2EIX
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¥ R PFD S % i R (f,, ), FU ¥F PLL4R 4 K LU
£/ MOD I 38 25 2 53 4 5 o

FEAGIE A BT (BERBEEh), o A - ATE ) 25 R B2 At 25 4
VORANY &3 € B A D1 o A O s U B g
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ADF4351
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ADF4351

i tH PE BT
PEACADFA351 /) fi th DA SE B FEAR AR I 7 i 2 0, fcdk
AW TT B —AN50 QHUBILERRIV, . WnEB37R7R, Hk
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ik RF4E 7 B RE T =N E
SeE (MHz) EREL1 (nH) E&C1 (pF) E/&L2 (nH) EEC2 (pF) 4R (dBm)
137%300 100 10 390 1000 9

300%460 51 5.6 180 120 10

4004600 30 5.6 120 120 10

6004900 18 4 68 120 10

8607 1240 12 22 39 10 9

1200% 1600 56 1.2 15 10 9

1600%3600 33 0.7 10 10 8

280043800 22 0.5 10 10 8
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