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K5O\ IRY . AVDD (1.8V) 3 X 0DVDD (1.8V) =1.8V+5%. AVDD (3.3V) =3.3V+5%. DVDD_I/O=3.3V+5%.
T=25C. Rger=10kQ. Ioyr=20mA. ¥HEpIEME 2 0 v 7 435 =1000MHz (REFCLKIEHE20 7 4 AT — 7 LEE) ,

=1
Parameter Test Conditions/Comments | Min  Typ  Max | Unit
REF_CLK INPUT CHARACTERISTICS
Frequency Range
REFCLK Multiplier Disabled 60 1000" | MHz
Enabled 32 60 MHz
Maximum REFCLK Input Divider Frequency Full temperature range 1500 1900 MHz
Minimum REFCLK Input Divider Frequency Full temperature range 25 35 MHz
External Crystal 25 MHz
Input Capacitance 3 pF
Input Impedance (Differential) 2.8 kQ
Input Impedance (Single-Ended) 1.4 kQ
Duty Cycle REFCLK multiplier disabled | 45 55 %
REFCLK multiplier enabled 40 60 %
REF_CLK Input Level Single-ended 50 1000 | mV p-p
Differential 100 2000 | mV p-p
REFCLK MULTIPLIER VCO GAIN CHARACTERISTICS
VCO Gain (Ky) @ Center Frequency VCOO range setting 429 MHz/V
VCOl range setting 500 MHz/V
VCO2 range setting 555 MHz/V
VCO3 range setting 750 MHz/V
VCO4 range setting 789 MHz/V
VCOS5 range setting? 850 MHz/V
REFCLK_OUT CHARACTERISTICS
Maximum Capacitive Load 20 pF
Maximum Frequency 25 MHz
DAC OUTPUT CHARACTERISTICS
Full-Scale Output Current 8.6 20 31.6 mA
Gain Error -10 +10 %FS
Output Offset 2.3 HA
Differential Nonlinearity 0.8 LSB
Integral Nonlinearity 1.5 LSB
Output Capacitance 5 pF
Residual Phase Noise @ 1 kHz Offset, 20 MHz Agyr
REFCLK Multiplier Disabled —152 dBc/Hz
Enabled @ 20x —140 dBc/Hz
Enabled @ 100x —140 dBc/Hz
AC Voltage Compliance Range -0.5 +0.5 \Y
SPURIOUS-FREE DYNAMIC RANGE (SFDR SINGLE TONE)
four = 20.1 MHz =70 dBc
four = 98.6 MHz -69 dBc
four =201.1 MHz -61 dBc
four = 397.8 MHz -54 dBc
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Parameter Test Conditions/Comments Min  Typ Max | Unit
NOISE SPECTRAL DENSITY (NSD)
Single Tone
four =20.1 MHz -167 dBm/Hz
four = 98.6 MHz -162 dBm/Hz
four =201.1 MHz -157 dBm/Hz
four = 397.8 MHz -151 dBm/Hz
TWO-TONE INTERMODULATION DISTORTION (IMD) | I/Q rate = 62.2 MSPS; 16 X interpolation
four =25 MHz -82 dBc
four = 50 MHz -78 dBc
four = 100 MHz -73 dBc
MODULATOR CHARACTERISTICS
Input Data
Error Vector Magnitude 2.5 Msymbols/s, QPSK, 4x oversampled 0.53 %
270.8333 ksymbols/s, GMSK, 32x 0.77 %
oversampled
2.5 Msymbols/s, 256-QAM, 4x 0.35 %
oversampled
WCDMA—FDD (TM1), 3.84 MHz Bandwidth,
5 MHz Channel Spacing
Adjacent Channel Leakage Ratio (ACLR) IF = 143.88 MHz -78 dBc
Carrier Feedthrough -78 dBc
SERIAL PORT TIMING CHARACTERISTICS
Maximum SCLK Frequency 70 Mbps
Minimum SCLK Pulse Width Low 4 ns
High 4 ns
Maximum SCLK Rise/Fall Time 2 ns
Minimum Data Setup Time to SCLK 5 ns
Minimum Data Hold Time to SCLK 0 ns
Maximum Data Valid Time in Read Mode 11 ns
I/O_UPDATE/PROFILE<2:0>/RT TIMING
CHARACTERISTICS
Minimum Pulse Width High 1 SYNC_CLK
cycle
Minimum Setup Time to SYNC_CLK 1.75 ns
Minimum Hold Time to SYNC_CLK 0 ns
I/Q INPUT TIMING CHARACTERISTICS
Maximum PDCLK Frequency 250 MHz
Minimum I/Q Data Setup Time to PDCLK 1.75 ns
Minimum I/Q Data Hold Time to PDCLK 0 ns
Minimum TxEnable Setup Time to PDCLK 1.75 ns
Minimum TxEnable Hold Time to PDCLK 0 ns
MISCELLANEOUS TIMING CHARACTERISTICS
Wake-Up Time? 1
Fast Recovery Mode 8 SYSCLK cycles*
Full Sleep Mode 150 | us
Minimum Reset Pulse Width High 5 SYSCLK cycles*
DATA LATENCY (PIPELINE DELAY)
Data Latency Single Tone Mode
Frequency, Phase, Amplitude-to-DAC Output | Matched latency enabled 91 SYSCLK cycles*
Frequency, Phase-to-DAC Output Matched latency disabled 79 SYSCLK cycles*

REV. A




AD9957

Parameter Test Conditions/Comments | Min  Typ  Max | Unit
CMOS LOGIC INPUTS
Voltage
Logic 1 2.0 \Y
Logic 0 0.8 A%
Current
Logic 1 90 120 UA
Logic 38 50 HA
Input Capacitance 2 pF
CMOS LOGIC OUTPUTS 1 mA load
Voltage
Logic 1 2.8 \Y
Logic 0 0.4 v
POWER SUPPLY CURRENT
DVDD_I/O (3.3V) Pin Current Consumption QDUC mode 16 mA
DVDD (1.8V) Pin Current Consumption QDUC mode 610 mA
AVDD (3.3V) Pin Current Consumption QDUC mode 28 mA
AVDD (1.8V) Pin Current Consumption QDUC mode 105 mA
POWER CONSUMPTION
Single Tone Mode 800 mW
Continuous Modulation 8x interpolation 1400 1800 | mW
Inverse Sinc Filter Power Consumption 150 200 mW
Full Sleep Mode 12 28 mW
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Parameter Rating

AVDD (1.8V), DVDD (1.8V) Supplies 2V

AVDD (3.3V), DVDD_I/O (3.3V) Supplies| 4 V

Digital Input Voltage -0.7Vto+4V
Digital Output Current 5mA

Storage Temperature Range
Operating Temperature Range
N

O1c

Maximum Junction Temperature

Lead Temperature, Soldering (10 sec)

-65T to +150C
-40C to +85C
22TCIW
2.8C/W

150C

300C
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AVOID OVERDRIVING DIGITAL INPUTS.
FORWARD BIASING ESD DIODES MAY
COUPLE DIGITAL NOISE ONTO POWER

PINS.
2. AHEMERE

06384-003

DAC OUTPUTS
AVDD

IOUT  10UT

MUST TERMINATE OUTPUTS TO AGND
FOR CURRENT FLOW. DO NOT EXCEED
THE OUTPUT VOLTAGE COMPLIANCE
RATING.
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Iy VEALCTRADLIT — FERETLA2OTIE R, Y UT
L 7L —L2DRMDIUQY v MR ET A MR ) T3,
16y FOUQY — FETRTHRHBLTHL Y 7T - Fx—
VCT= Y M L7280, YTV 7 L—2Dl6E Y b
FTRCTADIISTIZAN T HLENH Y T3,

430, 31, 3212, TXENABLE. PDCLK. DATAR® %
1IVTORERLET,
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))

.

06384-010

TXENABLE ! tos
i o
PDCLK i
! —>:tD5:<— ;
(
D<13:0>)'E X : o >K o X e X n ><:§ )
| < ton =
X30. 18Ey b+ /XT LI - R—bDERAILIH—A>2—KL—2 3 >DACE— K

)

'_ee_—i:(tos -—

«

06384-011

TxENABLE
1
PDCLK ' 1 1
! —»,tDS:<— ;
petos | X X & X v X & ><j —
| ~—ton ]
X31. 18Ey b« IXT LI - R— DRI ITR—EXZTHRAE— R

Q;\ fa.\ [as\ [fas\ [as\ [as\ [o;

Qg

06384-012

32, Fa7IUTNLI/QEY b M) —=LDEAX>JH—BFIE—FK

AQWT =2 -T2 TS

QDUCE— FF72ld3f ¥ —KL—3 3  DACE— FTid,
AD99STIZ§ B ASJFISE Y F /ST LV - F—% « F— |
%D E9, BFIE— FTlX, 7a2a7VOY )TN - F—% -
A—hPELTEHELET,

QDUCE— FD & XL, 2200#iET 518 v b - 7 — FHH
FHI+jQOIHES (1) L (Q 2T L2 F9,
18 k- 7—Fid, kOL— FTADIISTIZATT ENE T,

Jepcix= fsf% for QDUC mode

ZZT,
Ffsyscrx (ZOHHEIZRTPDCLKO$XTORIZHA) 13,
DACOH > S - L— FTY,

R (ZOEHIZ/RTPDCLKOTXTCOXRIHM) &, 7075
TN A =R —vays  TANVIDA =KL —
Ta VRECY,

REV. A

7272L., QDUCE— FTPDCLKL— b} - 2> ha—) - ¥y
T 274 7D L &iZ, PDCLKDEERIZ KD X H 122
iﬁ_o

_ fSYSCLK
PDCLK —

with PDCLK rate control active

£ % —=KRL—3 a3 DACE— KDk %k, PDCLKL— b -
Iy A=)y BT T 4 TOY4, PDCLKOL — b
IZQDUCE— FE[UIZAY, XDk ) ICETZerTad
1‘0

Frocix =fsf% for interpolating DAC mode

BFIE— FTiE, 18 Y FDNRXTFLIVANHRT 2T VDL )T
WANZERESNE S, Thbb, [7T—-FEQU—-FDY )T
WADELT, ZNENIRTOE s E ) B ToNTE T, £
DD I6ADYE NI L FHA, 512, /IQDKET — FD
IEFEIZI6E Y NI F T, fopaxldIT—% - A1) =24k
Q7F—% - AM)—=20DEY - L=FTHD, XROXTKD
LT ENTEET,

Frock :fm% for BFI mode



AD9957

AD9ISTIZT — ¥ WATIEN LRI, ¥ Y RVDIL I =T 4
YTEPVARIE  FEATT A LESH Y T3, ADIISTICAT
ENLTF—FIE, 208 FE ATy b - XA F YD
Tk =<y FDPUEETT (RIBOF—% - 74—y - Yy
F%%M), BFIT— FTIZ, ¥v b - =7 U ADJEF%
MSB77—AFHPLSB7 7 — A MNCHETHI LN TEET
(Blackfin¥ v MIEY v k2 4E),

WCCI7 1 JLAR

WHhAr—F - a—2fi58 (CCI) 74 VT IET—7I2F0O
FAhELH 2T, CCI7 4 V¥ THRET DD H 7 ) Bk E % 4l
ELFEY ((Furs<x7nv -4y —=—RLb—ary . T4
¥ BB, WHDON—TNY K- T4 VT ICATEND
T8 FAFAMEHIZL 5 THE S 1/2 fio0 EKiI8E
BEALET (fldWON—TNV K- 71V 5DAHF >
TN L= bTT), MB3EBIL T,

CCI7 4 Vv i3 5546, MIEITFIHZ S 2Ny FARD
SNLT T —a  IZBWTHBRNBELRIC X > THE
WELLZZEXRHY TF, 728 21X, ADIISTIZHEE S 7z
T = DANRY MUD2 fpara IO KT % 5O D Y4
T—=4 « AT PO LEGEERBAMRGEER LY b
ML LCMELET (=0251/2 foars T CORERFDO KD
{5 T 120.8dBA ) o CCI7 4 )V & 1, 1/2 fioDFHIKTOCCI
T A4V DILE LW OIVEREEF o TWET,

INBAND v
ATTENUATION _~
GRADIENT

CCI FILTER RESPONSE

06384-013

e
X33. CCl7 1 W2 DOE

2ODIBEDEIZL Y, ELOTEHLE/RANY F (R—2AN
YK A F A MEHIETE0.05dB) 55729, CCI
T AN E o THE U BN ENRSREENE T, 20
fRIEIE, ANEZFLTPLICWMET L2 TT (CCIn A ~
F—RL—var - L—rH2TH0S5IB, TNLYEWA >~
y—FL—3 a3y L—FTHH0.8dIB),

FCCI7ANFIE, LIRY -y TOEKMOE y MR L
TNANRATEFT, CCIDA ¥ —HKL—2 a3y - L— 7S
MED X X1, ABWICANLSASNT T, NAAT L&
COMBEDOEFENSF 71200, WEEHNIHIEL T,

BEEA > Z—KRL—4 (41%)

Co7Tay ZiE, UADN—=T N F - T4 NI DH Ay — K
Wl TRk SN s45 L — FEEDA ¥ — KL -4 T3, &
OUED T 4 VE D7) 7 L— FHAEIHEINT B & &
ST, ANITHMASNDR—ZANY FESD AT NV ASHEE:
ENFTVTNOT AN D) T T A NVT THEID,
JEEATIRAC T & A CNAHERDEL TEA, 2D 71 V5
O AFREDEEHZ0.01dBTH Y . ATIE T DMy 2 -6 %
HELET,

INLDTANTIEZHbLET, ANy T N - L—bD40% D
FER W RE el s A SRt C 2 A MRED D ) T3, T ol
WHOY v 7. 0.002dBY — Zto¥ — 2 2z 52 Lk d
D FH Ao BHIEFHIZAT 7TV - L—FD60%D5340%
IR L, /N R I385dB T, X34 & 3512, Z02fHD
IN=TNY R T4 N DOERINEERLE T,

10

(dB)

06384-014

-120 =
0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0

fi
E34. N—T7NN> R1EN—TNNL R2OEKRBE (BKHIE
N=TINRIDAAY > TI - L— MIRHF—=1 > %)

0.010

0.008

0.006

0.004

0.002

(dB)

0 ~=— "

-0.002

-0.004

-0.006

-0.008

06384-015

-0.010
0 0.1 0.2 0.3 0.4 0.

fi
X35. AREBHEEOFM (BEHRIEN—-TN> K1OAAH
YT L= M=)

o

BFIE— F T3, ZOMI2EDN=T/NY ¥ - 7 4 V8 P
Fh70, GEITIOHOEE A ¥ =KL — 2 a Y RED A
T&F¥, BMOBFIZ A VI DT 4 V% - 7 v THREEIL.
QDUCE— FDON—=TNY R - 74 VY LEFELTTH, 7%
3213 (QDUCE— FDN—TF/NY K- 74 L7 DIZE » F T
137 <) 16¥y b CTY, L7 > T, BFIE— FTIER—2AN
Y ROBRTAL ) A AREL 2 ) T,

—22— REV. A
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IN= TNV R - T ANEBANEBEDANRT M IVEEEIIRIET
WERIRS 57201201, N—T7)1Y F - 74V OREEE
BEIEBLTBLALEDXDH ) 9, FHI2, ERERSREHHL
Ty NV ABEDATONIEHZ T -5 - VRV E G-
ANV RDOT v TaAVN=T 3 Y EITIHEICIE I NI T
FHEF,

BHERY v RV e (D) LER (Q DlsTHERTINLL
5. oG, IHjQOEROERLET » 7V &3 121320
DTFTIN - T = RPLETT, WER VAV DY =7 VA
T 59 T - L= ZfgpmpoE LETo SREDY ~
RISV ARIEE MRS 556, BEREMEZ & LT v
TN L= EMINSELLESHY T OOIVARE IO
ADFER) e TOFHLWH T - L—1F (fig) &, ¥ K
Vo L= FERD L) RERYDHY T,

Jio=Mfsyusor

C T, fiolds W ABLVQ) DEF/SATRYD/N— TN
YR TAUNIDATNCEZR TV MA AL EDOL— b
T¥o 7= %ADIISTICATITHLEDL—FEZDL— |
FRFAILZWT LS,

— IS, N=ZNNY K - YV ERLVDOIN) AR 2R 438 02
EROT AN Bffio TiTbE 3, ZOWAE., WiRiEILER
¥ (o, 0=0a=1) 2L T, 77 OFBE*ZLEL 7,
=00t &, F— ¥ il I foympo /2125 L 2D, a=1D
& X fgympor T TR SN E T, K361, o, 2ERLEILED
TR, HDON—TNYF - 74 VY IREOERERL F
j‘o

TYPICAL SPECTRUM OF A RANDOM SYMBOL SEQUENCE

NYQUIST
BAND
WIDTH

-+ f
4 } ¥ ;
YefsymeoL  fsymeoL 2fsymeoL 3fsymeoL

~. ! RAISED COSINE

| SPECTRAL MASK
1
1

o=0.5 2x OVERSAMPLED

1 SAMPLE RATE FOR
= PULSE SHAPING

1 )L 1 f

} } } % }
Vefsymeo | fSthllBOL 2fsymeoL 4fsymeoL
! 1

1 1
1 1
! 1 1
HALF-BAND ! . .
FILTER ! | |
RESPONSE | | I
i INPUT SAMPLE | INPUT SAMPLE |
! RATE OF FIRST RATE OF FIRST |
! HALF-BAND HALF-BAND
' FILTER | FILTER |
1
'

A
-
06384-016

'
T T
0.4fiq ¥fiq fia 2fiq

X36. HERIRAE (o) DR

M36DIEEIE. M=2 OSVARIBHOA v 5 =KL —2a v
8 L VIORBEOLEMEEMBLZbDOTT, REMEKEL
T5 e RDN= T8 FIREEG OfoDALE AN EE) L
T, T, 2FAEANRY NV FE B B RIE T
BMfgyypoL DI & —H S TBLLEDNSH L7200 TT, 7272
L. foAHICBET 2 &0 SHICHBIL THN— 71N> FIis%
DAICHEL 7,

ZOFER, M>2THLHNEN . aDfEIZEEFRZR R, 254
DANRZ MV - AT IR DON=T NS K - T 4 )V D
WAL OPIHES (DC~0.4f,y) OFIKMNICH Y 5, L
72055 T M>208 4 2D 7SOV A KGN b & &
WMDIN=TINY K+ T AL NVIPRN=ZANY FEFDANXY b
WK L CHEZE 252 22 13H0) T8 A M=20451F.,
MERFEET LI EDVHY F T, 2FRFEDAXRT b - T A
7K Ta=1DHMOKROH IR LT st hr kL
TWET, 2/EARY MV - AT DD, HN—T
N FIBEOFPHE S 2R TWAE72D, ESPRNIDON—T
INYF - TANT BT 58 EICE2TE L L 2WIRIERAMHE
APFEETLZ LR )FET, ZOMEZREET L L &1L,
M=2D & X 2T o=0.61CF 5723 CTHETT,

Ja75<JIV-A42—KLb—-—3> -
J4qILA

T I TNV A =KL —=%IE, a—s3XCCI7 1 )V%¥
FLTEEINTVET, 6Ey Foay ha—L - J— K%
HHLT, 2~63f50#ATA v ¥ —HL—a v 2BETH
ZENTETT,

A7 —KL—va yRGEZPICEETLE, 77337
WA H—=RL—=FNANALE T NANZAT5HE ST,
COMBEEIHIR S N BFEAEIL L, WESAREICR 5720
SCCIT7 AV Z b NNA A ENT T,

TUTIITIV A =KL =y O, MEL vy — KR
L= 2bD7—4%7T, WP HEALZL— MIft-> TCCI
TANITELIZT vy T T )y raniEd, 2Tk,
AT =5 1342 T v T T8~ 22UEDFEHP DRI TT v 7T >~
T rEREY,

CCIf v % —KL—vary - 74V5DEEBRBIZ. KD XD
[ = e S

R—1 >

HU):(zefme 1)
k=0

ZZT, REA VI —KRL—2a VEEO#ZEME. fidfoysoxl

RS N JE T,

BEX Xz

TV NVEREREIE, AT =% - AR —LDXR—=ANY
R AxR7 MVEREETLEO S Y ) TREHREF T 7ML E
T Ty TarnN—arybEns7rati),

Z T, foPUQY ¥ T - L — F TAD9ISTIZHEIE S iz~ —
ANV R - F—=7 )%, SYSCLKO A IZE L WL — hTT v
T Ty TENL IS, T8 T T L= bR
FXYVTEFOF T - L= LAY T,

REV. A —23 —
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XY TESEEKE. YAL 2 FUYIL YA
(DDS) 7l L ¥ 3, DDSIE, WNEk#H#E~ 1w 2 (SYSCLK)
MOFEDOX ¥ ) THEEE E DO TEVHEETEELE T,
F ) TIREAER (90° DA 71 v b)) THERGZ & QiE
fEEICEL N, EINT, EREHF YV TOF—% - A b
V=2 ENE T,

HERIET T VBLTITb NG 720, — 7 1 FZEREC
EDLIHMAME Ty M A YORPE, s b—s L
Wo 7ZfEDNH ) A, T TEMSN/AFF L L. DACDO
say 7 - Lb—hMEFULESYSCLKL — FTH Ty 7En:
BEA ) —2DZ L TY,

F ) TICHTHEMEFTOHIME, AR MV v M
JoTHBMLET, 2OEY ME, Mo Ta 77401 - LY
AT DENZFNIZH Y T, 774 )V FRETIE, EARLHE
OB O M INERD L H 2% ) £3,

1(t) X cos(r) — Q(1) X sin( wr) 2)

A7 NVHELE Yy b2 TH—bT5E, ROXHI2k F
TO

1(t) X cos(ar)+ Q(1) X sin( wr) 3)

DDSO7

FALZ b FYSL e A (DDS) 7u v ZiE, IE
BWETRRBWRETERAELIT, YV b= s -
FOBE, BIREN/2DDSHY A YT v MZEDS W TIERNE
W72 ERRWTEOT Y I METEEAEL $3, QDUCE— F
Tk, VQR—=ANY FEF 2TV VERTLHELDOX ¥ 1)
THMEETEEELT T,

DDSHI W EIZ, ) 7 VIOR—+H b7 7 A5 Y
AZEMHLCHRELES, Szt b, BEERE Y SV
JECTHTHBETEL L LB, Fv ) THEHEREZRGICEES S 2
EHIEETT,

DDSO I EW I (four) & ABEFAY — F (FTW), ¥ A
Th 707 (fysax) PHERIEKDEBY) TH,

FTW
/i our — (ZT) /i SYSCLK 4)

EORT, FTWIZ0~2,147,483,647(2% — D HPHD 103EE T
TQ

FIWIZOWTHC &, RO L H 2R ) 7,

FTW = round (232 (foi)) 4

SYSCLK

22T, B%round( )\ ERTEMREE RO IEVWERICL®O L 2 L
EEWLE T, 722 21E, four=4IMHz, fgsox=122.88MHz
&35 &, FTW=1,433,053,867 (0x556AAAAB) 1271 %
1—0

YUV b= - E—FTIE, DDSOEMEE. A, RIEE
FTRCTYYTU/OR= I HELEETHIENTEE T, RIE
i, IRIEA A — v - 77 2% (ASF) EIFIENA14E v DO
RORr — Vi HHT ATV 7 VEEHRICE > THIML £
$o LSBOEAMIFTA2 4 TH L7280, R PHIZ0~
0.99993896484375 (1—271) (2% V) £, ASFRRELZ /N A
NATHEXF, FIBT L3 =L LYY -y ba
HELFET (CFR2<24>L VA% - €y FOFHHZBRE), N
ANAEND L, HERBDAHNT H720ASFRER 70y 7
WTAAL—TNENT T, A7y NI, A 72y

b T7—F (POW) LIEENA14E Y b+ 74y MEZfH
BT 57T 7 VINESRTHIE L £, hngEgsid, DDS2 7 Ohi
M7 Fanlb—F EMEARBEBET Y Yy 7 ORMICKEE ST
BY. DDSOMAMT F 2 4 L — & 255 A L 7= A7 A8 Wi 1654 12
POWZEMAEL 3, ZOMAZRINAHT 2241 —% LMSB
TIA4 XY MW bNRTEBY, LSBOEAFITIZ2 (8
0.022° 74 b 5#0.0003837 27 ¥ DERE) 12D T,
ASFLPOW LSO 7O 7 7 A VDFNENTHATE 4,

WSINC7 1%

T rENZEY)T - F—4% - A1) — 241k, D/IAZ
UN=FIZATTEN T T DACHRET AEFI21304 X IRk
DER—=NVENESED D720, DACOH T ARZ N IVIZFRTE
SIN(x)/x (F721ZSINC) T NI —FI2X->THEEEnE T,
ZOSINCZ Yy RNU—=TOFEIT L MENTBY, fHEAT
FET¥, #HiFI21E. DACHIE D#SINCT 4 V& 2H L F 3,

WSINCT7 4 V& IE, Y ZNVFIR7 4 V% & LTEESRLTWY
T3, ZOIEREMIE, R37TIRTSINCT »XE — 7 D%
LIFEAE—FLTwET (EBAICSINCT v RXu— 7R
LET)o

HFSINCT7 A V&I, LYRY -y TOEy N2HLTA
=T LET, RAZ, TDTANIYDY v TREERLE
To DT ANVFIEIDACIZT—Z BATIENDHINZT—FIZF
DEREGZ T, AXZ FVICERZFEEZ$SINCT N
O—7E2HELE T,

WHSINCT 4 V& DA F— T IVEZIE, $93.0dBOIF AR A3
UF 9, #SINCHIEIZ. DACH > 7 - L— FD40% (45Fk
fil) FTOWIEBEBIHER TS,

R4, HSINCT 1)L a2 D5y THRE

Tap No. | Tap Value Tap No.
1 -35 7
2 +134 6
3 -562 5
4 +6729 4

K376, F4 F A MEEE (DACY > 7V - L—1D1/2)
T K4dBIZ 72 2 BN ARAE T % EASINC T > N1 — 7|2
Lo THELTWAEZENDb2Y T3, HMSINCT 1 V7 & fli[{
L7z HiE, DACOH S L SINCI. >~ — 72 & 5 I
RAF T HMEDOREEZITFE T, MSINCT 4 V7 1%, X381
RY LD ITEE £0.05dBLLA F TIRYREMIC AL £ 9,
ZOMIE, HSINCT 4 V%5 - 4 32— T IVEEOHFIE £ 117:SINC
IBEERLTVWET,
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SINC

/

-1 \
g ><
k=) /
-2 / \
e \
_3 /
" g
0 0.1 0.2 0.3 0.4 0.5
FREQUENCY RELATIVE TO DAC SAMPLE RATE
X37. SINC# &£ W#SINCIEE
-2.8
29 ~
. COMPENSATED RESPONSE / \
g, //.\\/ \
-3.0
-3.1 3
0 0.1 0.2 0.3 0.4 0.5

FREQUENCY RELATIVE TO DAC SAMPLE RATE

[X38. HSINCHEIE % 1T > 7158 DDACIKHE

HAHX45—Ib- 77%9% (OSF)

QDUCE— F& A v —HKL—2 a3 YDACE— FTlii, ¥ v
FOFY Y VIESREMH L CHIEREZ R LI, Sy
FOFEMEIIH A=V - 77 2% (OSF) &I, %4
$rarbu—N - LYAYCTHELET, o Ta 7 74
VOFNEFNTHHATE T TLSBOEIMFITA2 TTH L7720,
FEEHIIZ0%51.9921875 2—277) FTTY., 74 »25EF
2fEE TR SN 720, HRAERE— FEIEROZRGICE
AEFERLTIENTEE T,

Ao —KL— 3 DACE— FTIZ, 7 v ¥r 7 dssdks
b EWHBHIZO, OSFOBRETL=T 4 2Rz EHITL
TL7ZEw, 8y MNERBEZL=T 1 - 71~ (0x80) IZ7%
ET AL, CORBKBEINANASNT, EHEEDSERE N
3,

14 v KDAC

AD995713%, 14€ v F OEHHIDACENE L TV E T,
Bitld, 220 N EMHT A5FMEEST IS ) T3, FAED
OFHIZE Y, DACH IO 2 A XH5HIR L. SN S
L %7, DAC_RSETY » & AGND® RIZH/HERIEHT (Regr) %
EhiThE, VI 7 LY ARAPERESNE T, DACO TV A
= VIHER (our) . SOV T 7Ly RAEREAT—)
YULEICR Y Y Cho [HIBIDAC] #31),

WM BEESHEEN Iy TIAT v ARALBAI VLD
2. B ORBIETER L TIT > T 28, BIEDSZ O
PR DL, BEOEADIE L., DACH BB RET 5
ZENHY FT,

#BEhIDAC

A4 YDACDO 7 NVAF = Vi JiER (Toyp) &, 8E v MO
BIDACTHIBIL £§, 44T AHLYRY - vy T -0r—T3
VIREHFEENRTWASE y b2 —F - U—F2MHL, kD
R o Ty REL T T

4
.86 (1 +CODE>

(6)

our =
Ryr 96

ZZ T,

Ryl Ry LOME (Q) T
CODEZ, #iBIDACIZATIE N8 v METY (77 4V b
fEi3127)

72& 21E, Rger=10,000, CODE= 12754, Toyr=20.07mA
7% £,

REV. A — 25—
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RAM® ] i

RAMOBIE

AD9957121%, 1024X32¥ v F DHERAMA S ) 9, RAM
2772 ATELDIE, QDUCE— KA v ¥ —KL—3 3>
DACOE— FTADYISTZ EESE L AEDATT, 2D
RAMIZIZ, =% - Y N) /REE-RFET L ANy 7 -
E— FO2ODEALEEE— FAHY T3, ¥ 7IVI/OFR— b
%/ L TCFRIORAMA + =7V - ¥y F2&HELT, E—F
IR F T,

F—% Ty M) HEE- NI, V)T AI/OR—-EAHL
TRAMIZF—%%#0—RFL720), RAMOTF—% % 5imah§ &
EIHHLES, LAY 2 - = Flid, N=ZANYF - 2
=) v rREER (M25% B, ISB X UQS & FEiL) -1k
N=ANYF - 7FN - Fr—r (M25%3H, IBLUQL
L) OVTHDPORTT A AT 4 — 3 VICRAMTF— % %
kT AL EIEHLET, WInoBas, RAMEZEHL
T BINLET A AT 2= 3 VI EOKRBZLIEE % @
FTAHZENTET T, K392, RAMO 71 v 7 [k Z D
BWERERLET,

N=ANY FEH5F 2=V E2RAMT7 LA Ny 7 DT 4 AT
A= a VIS AEAER, SRR ST LIV - F—F - K=
MIF s AZ—TLENET,

RT
3, _RAM MODE
16, ADDRESS STEP RATE RAM
] 10, START ADDRESS RSE%?Q"TEE"ETS
10,”  END ADDRESS
DDS CLOCK
hU: BASEBAND DATA CLOCK I
YYYY
S @ ’JE‘ »() SDIO
STATE Al |8 pav SleZn|«2n| G SDO
MAGCHINE X S b N SCLK
< S | 1/0_RESET
UP/DOWN COUNTER | nié' < cs
| CHANNEL I Jg| 1o &
| (MSBs)

1 Q
Q CHANNEL | 16
1qs| Je—¢
(LSBs)

X39. RAMO7Oov 7K

06384-019

M39TIid, ¥ 7 LVI/OE— %A L TC2HORAME 7 £ ~
M LIRIONEZFHETHELEDLIZ, RAMOT =% O
O— NEEEZIToTWET, A7— b - v i, RAM7T
FLA-ar—=2a3r A7) A VERET7)AY MR
FEIT L, RAMOT FLAEF—2D¥ 4327 %H# LTIE
LWl EBLES, LAy 2 - £— FTRAMZ i
TAHEEE, IFy AN EQF ¥ Y ANDY VT T L 7S
RAMT — % & X— 2NV F - 24 —1) ¥ 7fes@is (1S/QS) b
LLER=ANY FEFFz—v (I/Q) WCHEFi®EL T,
RAMZ L ANy 7 - V—Z - Yy NOWRFEIZHEST, 7L A
Ny JHEORAMT — ¥ DF 4 AF 3 —a YT N 4,

RAMA =7V - ¥y b, RAMZ7LANY 7 - V—A -y
M, FERAME T AV N - LIAY - By b TFNhoilk
ROEEHHCT S, VOEH ($hbbr7a7z 71
DEFR) PILETT,

32¥ v PORAMF — # N2 0&, 16fHOMSBATF ¥ >~ 4 -
¥y b, 16OLSBAQF v ¥ AL - ¥y MIIREEIND L
WZHEIERTVWET, LAY 7 - T— FIEICTF— % 218
NR=ANY FMEgFTF=—VIlkb L&, 16Ey FOT—5 17—

FiEfFERHE (0F ), 204i%%k) OELALZEINTET, 16
¥y bOI7 = FEQT7— Fid, I8E Y POIN= AN FfE%5
Fr—VEQR=ANY FETF 2 —YIZMSB7 7 —A M TT
TAAYPENTT, I8 Y POENR=ZNYF - F v v
DY O2EDOLSBIE, &F v v+ )V OMSB SEREN S F 5,
CHIZE 5T, RAMDI6E Y bDIF— % £QF— ¥ IR — 2
NYREBFL—VvDISE Yy DT — FIZER SN D & X IZ,
ELWiiBEOa =71 7o3frbhE T, b9 12D HETIE,
TFLANy 7« F— FTRAMPR—ANY K« A7 =192 7
TR A EET 5410, RAMT — #7130~ 1—2 50 #i D 1%
FhRLOMEE AL EINET,

RAMEJ X2 k- LY XA

2MOHEHL YA (RAMEZ A b - LYAFYO0LRAMt 7
A¥ b LYRAS1) ARAMOBEEFIBLET. £L YRS
. ROT— FEIEHL 2T,

e 0¥y FORMKT FLA - T—=F

e I0EY FOKTTFLA-T—=F

e 16y DT KNLA ATy 7 L—F TJ=F
e 3¥y FORAMT LA /Ny 7 - E—F - TJ—F

INEDLIAYZRET HGEE, &TT7 FLVADEHEBT F
LAXDHRELLDLIHIIZLTLEE Y,

RAMtZ 2 b - LY A %M LT, RAM%Z2DODMT L
TAEY) -k AYMIHBACSEHTEE T, 7 A2 bk
Fii., BRAMEZ AV b - LIYAYOBHIBERTOT FL
A -J—=FTHRELTT, LA Ny 27 - L—=1iEd, 7TFL
A ATy S L—h -T=F (R=ZANYF - A5 =107
FHEBEZTVLANY VDT A AT A= a3 v T HBEDRE
) THIEL £, RAMO 7L ANy 7 - £— Fli, RAMY
LANy 7 - F=F - = FTHIELET,

RAMZX 55—k <% >

AF—F -T2 i, RAMOT FLAZERIZEY T3, ¥
U7 VMOK— 24 LTray 7 23572 (RAMOT —
F/BEE— FEI{ER), @3 RX—2ANVF - F—% -~
Oy 72 FEHLET (RAMO T L ANy 27 - F— FEjfERE),
AF—hF XV VE, TI2T4THBRAME ST AV F - LY R
Y ORAME—F - B FEFH LT, feES 727 FL R
PICIE LW —Fr v A% HELT T,

RAMKUZA (RT) E>

RAMZF— b - vV YERTEVZEM LT, 0¥ v ZIRED
AL L E 3, REDIZALT AL, AT —b - T V)
EL 4,

RTY > ou Yy ZIREZE{OHMIIEIVT, AT—F - ¥
TUBTVANY 7T ARAME S A Y b - LY A
FHRFED FT, 005 IO S -4 1E. RAM
L TAY N LY RAYO0RMH L, 12500 L S
A IIRAMEZ X U b - LY A 1R L F 9,

— 26 — REV. A
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RAM®D O — K/ #R3RENE

RDIDDAT v 7T, RAMF—% 0 — FF7213Mm&Ez2iTw
3,

I. RAMtZ X b - LY ZAZZHEL, BT FLAERT
7 RV ATHMY. L7ZZ%RAME 7 4~ bOERZE#K L £
j—o

2. RTY Y % M7V L Gl 2 2 b % 34 24T, ITZORAM
LT AN LYRSTEBEIRLET,

3. YU T NM/OR—= MR LT, #IRLARAME 7 4~
P LYRAYTIREENST FLAHBAOEALR (7213
SHL) 2w Ed,

X4012, T — FF 721 3MBEHEICRAMZ 1§ 5 %54 ORAM

Ty 7HMERLET,

RT
RAM
‘ 10, START ADDRESS RSEEG(?SMT%"":‘TS
10,”  END ADDRESS
¥ A l ;‘ I
CLK L s-luo % E ~4—p~{ ) SDIO
STATE 10 fw a2 |22m | O | SDO
MACHINE Q § RAM < S [ SCLK
P E Sle 1/0_RESET
UP/DOWN COUNTER 2 | cs
w
(2]

06384-020

NOTES
1. NONESSENTIAL FUNCTIONAL COMPONENTS ARE RENDERED IN GRAY.

X40. RAMDOO— K/ 15RENE

O— FELZBRETICAT =N -V UYBT T/ T g
vy ERHEL, FTEORAMO Y —3 3 YICBEILES, 7
Ty TAMOR= M EFMPHLTWSE 7z, 328y b -
T—=FDOY) T/ 3T VIVERREFELURAMT FL ZAD5EA
DEYAIVITDVIELL =KL, IrEoFH LeEH AR DS IE I
FEIFEnE T, Ty LS YT Ay yiE. YY) T LO0
K= bOEEHT FLAFHTHEICA 270 A P LET,

RAMtZ AV b+ - LY RAIHPREEIHTL L TWAH 0D, EH
TL7 FLAHAZEHRTEE T, 2720, 20LITT DL,
WHEOERAIECEHET FLA -0y —TaryPrEHEEIN
TLIVEY, AT L7 FLAFHZER L W & 28R
LEd,

RAM®D 7L 1 /xy 7 BifE

RAMIZT— #2050 — FENTWAEE, 7L ANy ZEIEIC
HHTEET, TLANY Y - F=FDF 4 AT H— a Vi,
RAMTLANY 7 - V=2 - Yy FCEIRLEST, 72774
TIZTBRAMEZ A b - LYAYIZ, RTE D4 A%
BICE->TEIRLET, 77714 7RRAME 7 AV k- LY
AFE, F=FICHEFEENTWVLRAMYT FL A#i L RAM Y
LANY 7 - BE—FEEETLZEICE DN ATF— b - <
VICHRERLET, TULANY IOF A AT A= a v
N—=ANY N - A7 =0 Y FREREROEEIE. TLANY 7 -
L—rbEELET,

TLANy 7EfEL Y S 2 7T AI/OKR— k%4 L72RAME —
F/MBEMEO T ERENE T2, RAMA A —7 ) - €y
FERRE LA IE ) TIVI/IOKR— P2 bRAMICT 72 A L
BVWEIHIZTHIERNERLET,

412, WET 1 AT A= 3 Y DR=ANY F - A7 —1)
TREBROLEDORAMT L A 3y 7 BT § 5 B e a0 o
BT 7Hy JRERLET,

RT
3 RAM MODE
16, " ADDRESS STEP RATE RAM
10, STARTADDRESS | SEGMENT
10" ENDADDRESS |

BASEBAND DATA CLOCK
\AAAA
CLK
U],
STATE Q
MACHINE S

UP/DOWN COUNTER

RAM

ADDRESS
DATA

1
I CHANNEL 1 |g| |4

| (MsBs)

I
Q CHANNEL | 16
(LSBs)
NOTES

1. NONESSENTIAL FUNCTIONAL COMPONENTS ARE RENDERED IN GRAY.

K41, X=X K XF5—U L TREHRICHT S
RAMZ L 1 1Ny 7 8h1E

06384-021

NR=ANWNY R A=) ¥ FIEEZIGT 5TV ANy 78
TlE, 72754 7%RAMEZ XV b - LYZATYDT FL A -
AFy 7=k T—=FHPRAMT—% - ¥ IV Rk
Kk ENAL— b2l T3, RAMY Y7L - L— &
TN A F =N (A 1 RORTERESNE T,

RAM SampleRate = Ssvscx
4RM

Ly ARM

f SYSCLK

Z T,

(v

RiZ. CCI7 4 VZDL—1F - 4 & =KL —2 a3 “BETT,
ME., 7757414 7%RAMEZ AV h - LY ZAFICHREEND
T7RLZA-AFv 7 - L—F-T—=FDI6E Y METT,

RAMA A =7V - ¥y FEFEREL, XN—ANYF - 27—
VIR T VAN I DT A AT A= a vk LCRIRYT
LHe, I/OHEFF 7077 ANVER AT - 52 LT
FHEPLUDORAY T4 v 7ETHEISNE$, TOHRTY
COIREDSEALT AL, FUDORY T4y 7T L,
RAMD S 7L ANy 7 ENFF— ¥ 12 % o THRERDERE) <
nEd,

M421&, NEET A AT H =2 a Y BR=ZANY FEgeF = —
DEEDORAMT L ANy 7 BfEERT 70y 7 [ITT, N—
ANV REGF =TT LAy ZEERIIC, AT —
P o RTUHPR=ANY FOF—=% 1L —FTRAM7 FL A%
A0 VAYN/TI2)AYMLET (AT—F -7 X7
FLA A7y 7 - L= E2EHMLET),

REV. A — 27—
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RT
3, RAM MODE
RAM
10, START ADDRESS RSE%(?Q"T%";{S
10,  END ADDRESS

BASEBAND DATA CLOCK
\RAA

CLK
U],

STATE Q
MACHINE

RAM

DATA

>

ADDRESS

UP/DOWN COUNTER |
I
| CHANNEL 1 ALY

| (MsBs)

1 Q
CHANNEL |
Q ,“‘ ]41_6/_
(LsBs)

NOTES 3

1. NONESSENTIAL FUNCTIONAL COMPONENTS ARE RENDERED IN GRAY. 8

42, N—ZX/IN> K« F—2IXX T B3RAMT LA /Ny 7
ENE

RAMZ’'LA4/N\y Y « E— KDBIE
RAMIZ, RIRT4DDEL LT L AN 7 - E— FOWTR
MPCEELE T,

o FTVTT T
o WHIMT T
o EfA T > T
o HGEHLD R L

RAM 7 L A Ny 7 234RE T 5 Dld, AD99574°QDUCE — F
7234 —KL—2 3 YDACE— FIZRESIN TV LA
DHTT,

RAMZ L ANy 7 « = Fid, SRAMtZ XY} - LY A%
M ENTVAE3E Y FORAMT L ANy 7 « E—F - J—
FEMEHLTCERLETT, LD >T, RAMZ7 L ANy 7 -
T—FNEe 7 Ay MKFELFE T, £S5, RAMT L A3y
7 - E—F-Ey bOFEMERLET,

#&5. RAMZL ANy 7« E—FK

RAM Playback Mode

Bits<2:0> RAM Playback Mode

001 Ramp-up

010 Bidirectional ramp

011 Continuous bidirectional ramp
100 Continuous recirculate

000, 101, 110, 111 Not Valid

RAMTZ LA NY VDT 4 AT A —2a Y HPRN—=ANY K - R
=N Y I REEHOEGE L, WAL T T B N
BORLE- FIIERATEEEA,

RAMZ > 77y 7« E—NK

FUTT T = FOEE, VOEHALTH— &8s 2RT
Yo DIRREDNZALT 5 &, RAMIZEIREN/-RAM*t 7 2 &~
N LYAFICRESNINTG A= EZFHLTT LA Ny 2
BEabELE T, 72774 7B2RAME S AV h - LY RS
DOBIET FLAEKT 7 FLAICEENLIBEDT L i
T, RAM”2: 67— 055 &EHEsn s, 7—%13. RAM7 L
ANy 7« JV—=A -y PCRESNIZTAAT A= a1
WL, RESNL— FCEXRINTT,

[RAMD 7L A3y 7 8iff] TFEBRTL LI, 7L ANy
7« L—FEIRAMAT— b - 3 Y NEO & 4 <251 L.
ZOME (At) ZRAMZ L ANy 7 -V —Z - €y hDIRAE
THEN I,

NEATF—F - <3 id. RAMOTFT— ¥ 05 L2 BIGT R
LADOEEL, T 7 FLRICETLEFTHITLE T, KT
7 RLVRACETLE, AT—b -7 idERELET,

K432, 97Ty 7 - = FEMRLET, Lo, 77
T4 7THRRAMEZ X b - LY AT DORBT FLADSKT
7 FLANERAMT FLAPETT T2 70 AEZ/RLTWE
¥o RAMAT —F - RV VNEDI A<D A LT N L
W2, 7 FLVAEDIDTOEML £9, fF &K, koA
Ny MeRLTWETS,

AXRY M—IOEH O T7H— b £/ ERTY v DIREZEIL, =
DANY MZEoT, ATF—h -y rhmiiban, 72
FA4THZRAMEZ AV b - LIYZYORMIBT FLAICEITL
3,

ANV PFN2—AT—=b - RTUBT T4 THZRAMEYE 7 X~
P LYAYORTTFLAIGEL, ZIELE T,

1 PDCLK CYCLE ,_\_
OR

RAM
ADDRESS

1/0_UPDATE OR
RT TRANSITION

06384-023

M43, S>TT7vT 2043 TR
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RAMMFmZ>7 - E—KN

ZDE—FTDOA, WFORAMtZ A k- LY A% DRAM
LAY N T LANY 7 - F—F - J— FZRAMM KT ~
7 E= NICERETLILENHY T3,

hms 7 - E=FDLEiE, VOEHLT7H—bahb e,
RAMIZRAMLYtZ X > b - LY ZAFOTHEINTINT A =%
EMHTAT VAN JEMEOMEMRE LE T, T 41,
RAMZT L ANy 7 - V=2 - Yy bTIRESINLT 4 AT
=T a il RESNZL— PTEZRENTT,

[RAMD 7' L ANy Z8{E] Tl T 5 L9112, T4y
7+ L—FMEIRAMA T — k - ¥V Y INED ¥ 4 < 25HI# L,
W (1) JRAMZ L ANy 7 - V= - ¥y hOIRRETHZ
DET,

RTE A0 Yy 7005611028t d 5L, 7L ANy 7 2550G
LEd, ThIZEh, 25—+ - v i3, RAMt s %>
b LYAFYOCTIRES NG T FLADSIEE LT FL A
Ty 27U XY N TLEHFRRENT T, RTE V'
Ty N SN T 0E), A7 —b - vV EKTT
FLZAIET2FETCRAMT— Y DT L ANy 7 &2filT, &7
7 RVAIZET S e fERELET,

RAM SEGMENT =& 0

1 PDCLK CYCLE l_\—
OR
M DDS CLOCK CYCLES "ﬂ_ﬂﬂ_ﬂ_ﬂ_ﬂﬂ_ﬂm

END ADDRESS

— (At [-—
NUMBER 0 At

RAM
ADDRESS

RAM
ADDRESS

START ADDRESS NUMBER1 |
RT
PIN

1

RTE 250y v 71205601224k 3 5L, RAMEZ 2 v b - L
VAZNIAAL v F L, ATF—bF - T3 ETT7RFLARLS
BMEL7 FLAFPEATT 7 ) A b AL ICBRENTT,
RTE Yy 70 ENTWAENED, AF—h -7
VIZBRT FLAICET AT TRAMT— DS LA Ny 7 %
Welr. BAMET FL AIET L IR L 9,

Bims 7 - E= FOREEE, RAMEZ X b - LY S
WWHENZ T L ANy 7 ENDHEITEELTLZ3 v, WHM
ST T LANy 7 - = FELTERT LGS, YTV
I/OR—=F+ZAHLTCRAMICT—% 20— K35 L X|I2TDEIC
HETLILENHY 7,

M44i2, BEINS > 7 - = FZ2ERLET, RTE Y IZHIE
FTLATF—b -2 rOMEERLET, RESNAHGT P
LAFHIERTT FLAZAT— b - Y YD FET HRTIC
RTY > OIRFENZALT B &, NG S A4 v f#s L, 7 FL
A HT I ORFMBEEL 9,

—»|- 0 1 ———— | 0

I
I
I
1
L
I
I
I
1
1
I
I
I
T
1
1
I
I
1
1

1/0_UPDATE I |

©
@ I
©)
®

REV. A

~
06384-024




AD9957

PlA4DAMT S FTIE, RDA XY P ERLTWET,

ANRY M—IOEFHE 7213707 7 A VEHIZL ). RAMA
K57 - FE=F BT o574 7120 Ed,

ANV PF2—RTE UV v 71ZAL v FLET, AT —
by ramEb e, RAMEZ A2 b - LY ZAF0DBG
7 RLAIZERY, RAMT7 KLA -7 %DA4 71 X2k
2RI L T,

A XY F3—RTEYP Yy 7 1HICRFESRET, 27— -
YV UDBRAME ST AL b - LYZAZODOKTT FLAITEL,
TRLAR - h 98T 5 F T, CORBEHEETLET,

ANRY F4—RTEYHB Y Y Z0ICAA v FLET, AT —
b raEEEN, RAMEZ A b - LY ZAFIDOKRT
T RFLAIZRYD, W&y A ~% )ty PLTHH5RAMT L
A AT DOFs) A N ERBLET,

AN FNS—RTEY POV v Z71ICAAL v FLET, AT —
b=y rw e, RAMEZ A2 b - LY ZAY0DRA
7RLZAIZRY, B A~% )ty PLTHS5RAMT FL
R -hy IO ) A NERBLET,

AN FN6—RTE YOV Y Z70ICAAL v F LET, AT —
ke U IEEEN, RAMEZ AV k- LYUZAZTIDORKRT
T RLAIZRY), Ny 4<% )ty NLTHSH5RAMT FL
A AT YIDOFs) A M ERBLET,

ANV FT—RTE 250 Yy Z70ICEH I, 25— 1 -
<Y UBRAMEZ AV h - LYAFTIDORIET L AIZEL.
TRLVR -y 921345 F T, TOREEHERFLET,

ARV PFS—RTE U HO Yy ZIIZAL v FLET, AT —
b=y ftER, RAMEZ A2 b - LY AY0DRME
7T RLVAIZRY), NEky A ~%2 1)+ PLTH25RAMT KL
R hy IO ) A NERBLET,

—30— REV. A
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1 PDCLOK CYCLE ,_\_
R

RAM
ADDRESS

START ADDRESS

1
1
1/0_UPDATE OR v
RT TRANSITION A

®

06384-025

(45, EHERARZ T - 2143 TH

RAMEHBNFEZ > T « E—F

RAM#GE M HI S > 7« £— FOB4a, VOEHATH— b &
N5 RTYE ¥ DIRENZEILT 5 &, RAMIEER & 117-RAM
LT RX N LVRAFICHREEINTNT A= 2 MHLTT L
ANy ZEER BB LE S, 7274 7%RAME 7 X | -
LIZAYDRMT FLAERTT FLRAIZEINLIEEDT N
L ZA#T, RAM»SF— s PRy shId, 753,
RAMZ L ANy 7 «+ )= -Ey b TRESNT 2T AT
F—Ta L, BESNL-FTERINET,

[RAMD 7' L ANy Z#hfE] TEbRT 5 L9112, LAy
7« L—FEIRAMAT — b - YT YNESDO ¥ 4 < 5HIH L.
ZoMM (1) ZRAMZ L ANy 7 - V=R - Yy FDIREET
wED FET,

WA T — b - v ¥ i, Ao, RAMO 7 — % O
LET7 2754 7%RAMEZ X b - LY ZAYOMIET FL X
POBBL, TT7 FLAETLETCTRLA - Ao v 8%
A7 )AYPMLET MTTFLAILETHE, AT— 1 -
XY VT RLA - Ay yOfA%RKEEL, 7 N L AT
TIVAY MNERBLET. RBEOT FLAFTRL L, A
F—F XY VIETRLA - Yy ONMEREE L, R
INEHYELET,

REV. A

RTY Y OIRENZEALT 2 &, ZDL EOREXHAT R — h &,
HLCERENRAMEZ A b - LY ZAY R LTH L
Wik ARG L 9,

4512, #EEM IS 7 - E— FEPURL T T, K450 A4
EBFIE, ROANRY FERLTVET,

AXRY M—I/OEH DT H— b F721ZRTY » DIRFENZAL L
T, RAMEGRFT T« F= R 7254 7% 0 7,
AF— kTP Eh, T2 571 7HRRAMY S X v
N LUAZORIBT FLAICARD T, AT—F - v Vg,
BEINT FLAHPETA Y27 A b2BKBLET,

ANV P2—AF—bF - YT UW, T2T 14 T%RRAME 7 X &~
M LIASOWTT RLAIZERELE T,
ANV F3—AF— b -V UD, 72757414 THRAME 7 A >~
F e LIUASOBIET FLAICEREL 9,

ROVOEHARTYE ¥ DIRFELRAL T T, ZOEEL MRIZHD
LTS,
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(0]

1 PDCLK CYCLE
R

END ADDRESS

RAM ADRESS

[

1/0_UPDATE OR
RT TRANSITION

\
1

X46. EfiE

RAMESE)RLE—F

HHARYVELE-FET 7Ty 7 - E=FEPUTWTE T,
AF—bF YU T T4 THRAMEZ AV b - LY H
ORTTRFLAICEEL THELLRVWEW) SR 2D F
Fo ZOMDYIZ, HEIATDRDIALT T FT, AT —
b= T T4 THERAMEZ AV k- LY A ORG
TRLAZY Y7 LEY, o7t xid, VOHEFHRTY
YORBEOZEALE T, MY FEZSNTET, RTY Y0k
AT AL, ZOLZOWENRT A= S, HL GER
ENRAMEZ XY b - LY AT LWV LB L E T,

BI4612, kiR R LE— FEZERLE T,
M46D IS FIE, RDA XY FERLTWET,

AN M—I/OHEH T 7213RTY > DIRFEED AL S EL T,
CNICESTAT—F - YUt sn, 7254 7%
RAMLtZ A2 - LYAZORBT FL AR, @Y%
L—FCTT7RLA - A0 7 AY beRELE T,

®
V)R

®
Laf3>y

06384-026

ANRYF2—RAT— b - UD, T T4 THRRAMY 7 X »
P LVIASOKTT RLAZEELE T,

ANV F3—AF—=bF - TN, T2T 4 T%RRAME 7 X
F - LYRYDOBIET FLAWCAAL v FLET, AT—F - %
VIVRETRVA AT IDA YA Y b efETEY,
ANV MN—AF—=bF -2 UW, T2T 414 T%RRAME 7 X
- LIYZAZOKTT7 FLAICHUREL T,

ANV FS—AF—b -2 UH, T2T 41 T7HRAME X
b LYAYOBIET FLAICAAL v FLEST, AT—F - %
TUVWRTRLVRA AT I DA )AL M e TET,

/OEH ARTE » DIREN LT HF T, A XY LAY
F5ZBEYERL T,

REV. A
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78y 27 A% (REF_CLK)

REFCLK®DO#IE

AD9957121%. REF_CLK/REF_CLK A ¥ v #fH/H L THEB
SYSCLKfES (o)., DACH > 7N - 7 ay ) #5HET
b8FEFE AT arhpHh)$9., REF_.CLKAD % %8
R Y INVI Y FOESEN S EEBEIT 20, T2 0
QARDAITE Y OMIIKESEIRS R T AL TEF T,
HMTA A —7 N TELMME Y2 - V—7 (PLL) #®R58d
HFET, 4712, REF_CLK#fED 70y 7 [a= R L E T,
XTAL SELY Y ¢ CFR3LVVAZDay ha—)b - ¥y kafli
MLT, SFSFRANFELZHRIMBL T3, M47TlE, CFR3
DAy a—) - By NPEEOHEETT Y 212D X512
WLTWDE b T,

XTAL_SEL PLL_LOOP_FILTER
(o) /2\
DRVO T '
CFR3
<29:28>
4
REFCLK_OUT (94) PLL ENABLE
-ouT @ -~ CFR3
REFCLK 8>
INPUT [« |
SELECT |-
LOGIC ;
ENABLE PLL_LOOP_FILTER
IN PLL ouTt
CHARGE VCO
REF_CLK (90 PUMP DIVIDE  seLkeT || SYSCLK
REF_CLK (91 2} 71/ 3
Ig N VCO SEL
CFR3 CFR3
<<2:1F ?g> <7:1> <26:24>

REFCLK INPUT REFCLK INPUT
DIVIDER RESETB DIVIDER BYPASS
CFR3<14> CFR3<15>

M47. REF_CLKO 7oy 7H

06384-028

PLLA A—7NV - ¥y P& LT, PLLSAZ2E¥ 1L~
MANNWNAZEIRLEST, ¥4 L7 DATINNAEZEIRT L6
&, #VEBE 55 CTREF_CLK/REF_CLK AJJ ¥ » % BR&)§ 2 &
EHH Y FT, mRK2GHzD AN EW A R— P LET, A
DEPEEATIGHz & ) b EVEAIE, 751 ADBIE R BED
FEHT 2LV ICANDREEEA A —TNTDLERH ) £5,

PLLEZEA A =70V $hHE, Ny T 7ENray 7250
REFCLK_OUTE b lilishEzd, Zoruy 7EFIE,
REF_CLK A JJ & [7] UJEI 5T 0 KemZIRes 2 #4254
TKEIEIR 7 T 7 R L THIOINE TN A 2 D BRI T
X570 NDHEVH T, REFCLK_OUT/N Y 7 7 1%,
FOIRT LI 2D Y P CTHIEIL 5,

%6. REFCLK_OUT/Ny 7w« d> bO—Jb

CFR3<29:28> REFCLK_OUT Buffer
00 Disabled

01 Low output current

10 Medium output current
11 High output current

KR FERR (C X 5 REF_CLK®DERE)
REF_CLK AJJ K S Sa & I 2 &1, LR s
#25SMHZIZ LC < 728w, (4812, HESET 5 BB 2 7R L
iﬁ_o

(90 REF_CLK

(@) REF_CLK

39pF 39pF

06384-027

v v

[X48. K& FE#RaE DT

REF_CLK®DE %8R E)

REF_CLK/REF_CLK AJJ % 12 5 2 & 3R B 9 5 A 1.
YNNIy FERIGEBOESEMHTE LT, EEOFS
BExMiH$ % & %13, REF_CLK/REF_CLKY » 2 ##ifE 5T
BAEE L, 0.1uFoa > 73 2451 L CACRKALET. v v
IVI Y ROBFREHHNTLHEE., Yy 7V y B/ %)
BRI T D, Vv VI v MESTREF_CLKA T %l
BB L TS0, WFho4gd, 0.luFoa sy 7o 4%
2K POREF_CLK/REF_CLK ¥ ¥ IZ/MJ1F L CACHE & % 17\,
FI1.35VORNEFEDC/SA 7 ABIEIZEREA R VWL ) IZ L EF T, 7
HIZOWTIE, 492 L T L2 &,

REF_CLK/REF_CLK AJ) O Hifiid, 8 TH2.5kQTY
(Y2 TVTr FTH1L.2kQ) o BHRDZ Cix, Em ) A
YE=F Y AN = > T EF . REF_CLK/REF_CLK AT
OGS LI 720 #dii A ¥ =8 2 2T 5 I
TLTPTHY), BEIETHEOMIA Y =y v A LR L
EEBINCTEE T, MO TO2o0HITIE, 50QD 1T >~
E—=5 Y ADREFHEEfH> T E T,

REV. A —33—



AD9957

_______ 0.1pF

(90) REF_CLK

1 1
| PECL, |

DIFFERENTIAL SOURCE, ' '-VF(’)%C'- :

DIFFERENTIAL INPUT. ! TERMINATION
1 LVDS 1
\ DRIVER 1
! @) REF CLK
0.1pF

(90) REF_CLK

SINGLE-ENDED SOURCE,
DIFFERENTIAL INPUT.

(o)) REF_CLK
F

0.1uF
———— (@9 ReF_CLK
SINGLE-ENDED SOURCE, S
SINGLE-ENDED INPUT. 3500

16384-029

r| (o1) REF_CLK
0.4uF

[49. 41 L7 MEEE

fifA0y 7 - J—7 (PLL) &fEss
AD9957IIfiAie v 7 - w—7 (PLL) #WE L TWw5h72%,
VAT L 7y ZEERLD S REIECERE S Oy TR
BEaEHTAHZENRNTEET, PLLIZ, h#ik 70/ I<7 )
ZREEBRERE (12~1271) ©E», 707537 -
Fr—3 - RUTEHREZTR—PL, SHICKHT 1 V5
OHMF1F (PLL_LOOP_FLTERY v CT#ifn) bWEETT, Th
5OHERRIC X W PLLO M A —B L1 b L, ik 4 X1kfg
DAL, FRZEEE T T > OREVF TR A 1,
PLLIZIZ, PLL_LOCKY v b fiiboTWwF 3,

PLLO MW BB (fsyserx) & WMEVCOIZ XY
420MHz=fgyso k= 1GHzOE B ICHI E N TV E 3, 7,
VCO %62 DB EHIID TR E LTy foysarx D E DB
EDOFHNICADL LT ALENHY T3, K50& K511,
INHDOVCOHFHMHE F LD TRLE T,

K501, ARh R BHEM D O BN SN2 T7 N1 AE&HITBIT 5,
BB L OBIREEOEHI TCOZEE IR U 72 VCOH &K
HHOBERZRLET, 2205, BERD S EIEL ICEBD
TONA AE IR, KIBICE L L& TCEEsE284, 2
NEHDFNA %G LR CHES ¢ 5 1213CFR3<26:24>
WCRBZMEEREL T NE RS b T3, 72k
X, EMA T FHEM 2 S MR ISRIRL . —10C O 5 iR E
LO0OMHzZD Y AT A - 70 v 7 JHIERCEIES D84,
CFR3<26:24>% 100bl2 % ET 2 LENH ) T9, Z1izxf L,
HonB & BEEN A S MEAEAISEIR L. 90T o JH P &
900MHzD ¥ AT & - 70y 7 FWEBTHESE 5541,
CFR3<26:24>% 101bIZi2 ET AL ENH D F T, VAT L -
70y 7B (KSTRT £ 9 12) —HOBE RN CH
BT 5 X IR T T » %8 IR$ 5 &, CFR3<26:24>|27%
ELRTNE R S W EIZ TN, ABTR IR Y £9,

MS1LS, BHERID S BINEN B —DF NS 2oV T, BifE
BER L OEBEREOEFHHICEB T 5 L8203 5 VCOE I
BEHMHOBERZRLIT, ZOKTIE, HDOTFI/NL 2120$
AHVCOREPFIIE, oSN N CEfET 2546120 TE
TWTHLT DY T,

FEFI91213, CFR3<26:24>0 7 7 + v MEZ 1D 7215 L 72\
i, BSOITRS HF O W I, IS5 ¥ 2 AN 2 SR L
TLEE WV, 72, EROH—T /3, 2220 TS VCOHE
WRHHP BT 5720, EOTNA A EHPOSMIIHh
D VCOFEIN D BRI D F v v TH v L2z ) £,

vVCOos5 FLOW = 920
FHIGH = 1030 M-
vCco4 FLOW = 760
FHIGH = 575 N—
vcos E— FLOW = 650
FHIGH = 790
VCO2 I FLOW = 530
FHIGH = 615
FLOW = 455
veo B HIGH = 530
FLOW = 400
VCOO | N i1 460
395 495 595 695 795 895 995 3
(MHz) g

®50. KFRMWLG I T/N\— - TOEX - XX 21— % EEVCOEHE

Fio 310
VCO5 FHIGH = 1180
PO = 60 —
VCO4 FHIGH = 966
I OV = 574
VCO3 FHIGH = 904
I FLOW = 469
VCO2 FHIGH =709
FLOW = 402
voor | NS FHIGH = 602

— OV = 342
VCOo0 FHIGH = 522

335 435 535 635 735 835 935 1035 1135
(MHz)

X51. F&REYEVCOZEH

06384-056

®7. VCO#HEE v hDRE

VCO SEL Bits

(CFR3<26:24>) VCO Range
000 VCO0

001 VCO1

010 VCO2

011 VCO3

100 VCO4

101 VCOS5

110 PLL Bypassed
111 PLL Bypassed
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PLLF ¥ —2 « KT

Fx =2 Ry TR (Iep) TR IITIVTH B0,
PLLOMREZ & 5 ICFKICIREILTE £ 5, £8IZ, ¥y Mk
BT BFv— - By TEROSHMEEZ TR LE T,

®8. PLLFv—2 - ROTER

Icp (CFR3<21:19>) Charge Pump Current, lgp (UA)
000 212
001 237
010 262
011 287
100 312
101 337
110 363
111 387

HEBPLLIV—T" « 7 1 JLZERE
PLL_LOOP_FILTERY > |2, V—7 - 7 4 L% &k & AME1
TEFETN—T - TANVIHDOARY LR EMHTE 572
O, FRICPLLOEfE % e b T & 97, [X5212, PLL &AM
V=T - TANVTEFEmERLET,

AVDD

C1

R1 c2

PLL_LOOP_FILTER

I 2

T |

i REFCLK PLL !
PLLIN — ]

i PFD | cP L » PLL OUT
1
1
1
1

X52. REFCLK PLLO#4ERIV—T - 7 1 JL & EBER

06384-030

REV. A

ISR L B L. ZOBETIRD ¥ A T PLLAERK
ENFET V=T TSI OENERRIET S L &F, R
SR (N, kg0 7 4~ (Kp). VCO SELE v ~ o
HEMICIEDLVCOD T 4~ (Ky) HBBLET (Kylzo
W, E12BH), Vv—7 - 74 V¥ OESEIRRORITR
T, TLEDOF =T v - b= TG (fy) LR~ —
vo(e) ICkoTREY ET,

Ri="or [, 1 ™
K, K, sm((p)
KKy tan((]))
Cl=——F— (8)
ZN(chOL )2
C2— K,K, [l—sin((p)] ©)
Nnfy, ) | cos(p)

ZZT,
Kplds TepD e i Ty
Kjd, 1205620 ET,

KT~9DZEHIIR, BT IELVHA M L TLRZE v, [0
HAZIE, FSITRTUATIIZR (. AT, KyDHMIF, #1IC
RTMHz/VTIE %% <, H/V T, V— 7HE (f,) (3Hz,
R~ =T (@) BTV T7 VOHAE LTS,

72& 21E, Ip=287uA, Ky=625MHz/V, N=25T, PLL#%
HETDHELE T, TEOL— TR i~ — Y v Fn
ZH50kHz, 45° ThAHE. V—7 - 74 V¥ OF&HER
R1=52.85Q, Cl1=145.4nF, C2=30.11nFI% ) 7,

PLLO Y 7 &R

PLLZ MM 54413, PLL_LOCKY ¥ %57 7 7 14 7« N A
D& 212, PLLAREFCLKAIE 5120 v 7 S iz 2 & 2 FOR
L. PLLE/NA/$2F % &, PLL_LOCKE ¥ 377 4 v
FTEY Y 201k £,



AD9957

Z D DH%EE

HAY T F—1>2% (0OSK)

OSK#fE (M53) #HTEADIEE, Y7V b= - E—
FOEEDARTT, ZOREICL > T, DDSO W IEFIRIE %
fHTEES, FHHEABHOWIOE— FEFHATEET,

OSK

OSK ENABLE —

AUTO OSK ENABLE —
MANUAL OSK EXTERNAL ——]
LOAD ARR AT I/O_UPDATE —

14 T
OSK | —< w AMPLITUDE
AMPLITUDE RAMP RATE |_1,‘5L> CONTROLLER CONTROL
(ASF<31:16>) i
PARAMETER

I 14
AMPLITUDE SCALE FACTOR 1
! (ASF<15:25) 7

1
AMPLITUDE STEP SIZE !
' (ASF<1:0>) 7

06384-031

DDS CLOCK
X53. OSKo 7oy &

OSKHETeDBIEIZ, 4oy fa—L - LY ZAY - Yy b,
MEROSKY . ASFL Y A% D432 N &{fiH L CHIE L £
T, OSK7uvy 7 7oE%EL2ay bua—)b - €y ML, OSKA
=TIV - ¥y FNTT, 2OEY bEty b$5 L, OSKEEFE
WAR=TNENT T, Ly bLARITFIUE, OSKIERENT 1 A
I—7) &N, OOSKAT 2 ¥ bu— )L HH I, NHY
Oy 7Ry ry My LT, WERBNEHHYTEET,

OSKHEREZR A A — 7V L7z T, HEJOSKEIRE v T % fifi
MLT, BB E 23 TFHOEHELZERLET, ToEy b &
Yy NFAELHBIE-FNBT 27747120, £y FLARTN
i, FEE—-FET7 2574 712D ET,

FEOSK

FHE—FOL XX, ASELY RS DIRIEAY —V - 77 27 %
AR B A E AR EIE L & o THIIRIEAZ(L L £ 3,
RIEOZLEZHNESICHEHETESLL— NI, ¥ 7ILI/O
R—FOBWEIZL > THIRE N T4, FEE— FTIE, OSKY
Y OREHET TFEIOSKIMEE 2 >~ ha—)b - v POIREEIZL - T
B FT, TOOSKY VTS EL, F 7213 ITIRIE % JRIE
A=) 77 YEEHEEPOOBTY D EZ B L XI2fHDb
NEF, OSKE Y ZHHESELHEIE, SO Ty v 70
O L ZIHREASE T ISHMENICEREST, 1Yy 710k
SRW/A T —N - 77 7V HICL > TATF—) v 7an%
T

HEIOSK

HBE— FoL X3, BRSO 7 740 (F203EES © 7)
OB LTEILT %) = 7RG % OSKEEAEAT N EIAY 12582 L
T, WIET ~ 73, XRD3OD/8F X — % % L CTHIME L
e S

o KIEWAA—N - TF7 0%

o RIEAT Y7 - ¥ AR

o A7 v JHOWEHA » & —/3)L

WWRS ~ 7 - )85 A —=%13328 v PDASFL Y A 7 125 &
N, YUTNMIOR—= b EHLTEELE T, RIEAT v 7 -
4% —=id, ASFLY 2 D16Y y MEGT ~» 7 - L—}
o (Ev b<31:16>) AL THEL 9. RAIERA
r—J-772%&. ASFLYAYD14Y v MERA 7 — )L -
Tr 7% (Ev b<15:2>) AL THRELE T, ERAT
7 A Xk, ASELIY XA D2y MEIRAT v 7 - 4 X
o (Ey k<1:0>) #HALCHELE T, 7 7DJI
(EF7-3A0LE) 3. #E0SKY v THlf L £ 3. OSKYE
ATy 10k &2, HEIZIEICARD, oYy 700k &2
Bl Ed,

ATy T A =NV, 14 fgysqxPZ 2y 7+ L— T
BET 2168y hOTFTasrS< 7V - SATHIBLES, ¥
AV OWEET, RIFAT Y THEOBEE A v =N\ VEZELZ
To AT v THMA 7 =)L (A) X, KO TRDLZ &
HTEET,

Ar— aM

SYSCLK

FORT, MIZASFL VA% OIRIET >~ 7 - L — NI
ENI6E Yy METY, 72& 213, fyysex=750MHz, M=
23218 (0x5AB2) &3, AtI123.8293usl2% ) 9,

OSKHEREDHJIFIAE Y MFZR LT —F/NATHY, TON
A5 (DDSH I OIEIEZ Hl#l L 3 (OSKA & —7L - v k
BPaTy 1ok E), OSK¥y2udy 710k %1k, OSKO
HWIMEDO S F ) . IKIRIEZR EMEIET 2 FClES N
TPIRIEA Ty 7 - A XTA 27 ) A M LET, OSKE V28
0y 700¥ad, OSKOWINIHAEM»SEE D . 01ET
LEFCEHREINIIFERAT Y T - FAXTTF2I) A NLE
R

OSKitiJid, 3 LI ®mAIRIEIZ AL DI TESH) A, &
KIRMEIZEL A, OSKE BTy Z0ICAL v F 952 L
bHY £,

OSKHIJIE, 3 Lb¥ailzsbiyTiddl) i, ¥l
ELHNI, OSKE Y0V v 71 AL v F§52L0HD F
j_o

OSKH Jix, 287 =7 v 7EIC0icmiifb a5, OSKA
F=TN By DAYy 700k &, HHWIZOSKA H—T
V- By kS Yy 71T HEIOSKER Y v b a Yy 700
Y. OSKIizoici#eEsnE 4,

OSKH A DIRIBAT v 7+ ¥4 Xid, FIRTMEIHE-> T
ASFL YA DIRIBAT v 7 - 4 X - ¥y b L TKE
LEd, TOAF v 7 - A Xi&, 14¥ v POSKHTIDLSBD
BRI T,

OSK71d, ASFL ¥ A% TReE SN RIRIEME 2B R % 2
LIITEEHA,
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F9. OSKDIRIERT v 7 - M4 X

ASF<1:0> Amplitude Step Size

00 1

01 2

10 4

11 8
Fiko Ly, A7y T Ay —=nNikl6eEy b TS T

TN - IARIZESTHIELE T, BEIEIZOY A ~DF A
LT NS5, Y4 IV TOREMERIA<ICO— &
N, FHLws A I 7 - A7V EINT T, 72720, K
DI3DODAXRY NPFEETLEEIX, Y4277 T LHHEIICHY
AIVIERIAZIZHT— FENF T, 121F, HEJOSKHE
REy v HPaYy 70050y y 71OIREIZE(LL, ZOHT
VOB DATbNAHETT 2HEHDA XY ML, OSKE ¥ D
RENEATELEETT, 3FHOAXRY M, v —=F
ARR@I/OHHHE y FOREIKFELES, 2Oy bov 1
Py 7008%EE, MoOEfEbfTbhItA, 2O Y A0
T 710841, VO_UPDATEE V2574 — F &b L &2
(F72370 7 7 AVEEDPIEET L EEID), 54 IDBZDH)
HIBIEEA ~ M) 2y P ENFE T,

Ja7r74)

AD9ISTDIDDFHEE— FOZNZFNIIB VT, 707714
EHEHTE Y, S, BFEQEMET— FICHES 2 E){E/S
FA—=IPHMENTVWBLIRAY - ZU—TTHEENTH
D\Nﬁx—ymhyb%%%#’mbﬁié*tﬁféi?o
TaT7 7 AN - XNT A=F1X, V)T NV/OKR— bENLTE
ELET, RE LRI, 3KDOHEYE > (PROFILE<2:0>)
FHHLTHED 7O 77 AV ET 7514 712 T, #1012
RETREIHES>T, 7077 ANVGHIHE Y 23445 s0T Y
7 - L NWIZTAEZETHEDTA T 7 ANDET 754 712k
DET,

#£10. 70771 ILEIEE >

PROFILE<2:0> | Active Profile
000 0
001 1
010 2
011 3
100 4
101 5
110 6
111 7

7—7)%2)12%( (B v rl) EAR—ZFEK (0 vy 20) ©
2ODERL LFHEBOT N EEINT L LTSS -

F=F R EETL, AN Y- =0T F—A T
(FSK) 77—y ar%2%2ChET, FSKE K- b T
b7z, AR—AMOBY 2 HEEEFHT - FCcTu T v 4
MOV Y AY xig L, ~— 27 HIlY) 2 B EEHFH T — FC
T 77 ANVILVIYAY EREELE T, KIZ. PROFILEL &
PROFILE2D &Y %2 ua vy 70IlikE L9 2 T,
PROFILEOE v # i HLCF—% ¥y M2 HEEL T T,
PROFILEOY > o1 ¥y ZIREEIZIG U T, @74~ — 7 ¥k
WL AN— A EEE ST,

I/0_UPDATEE >
IMJPDNEEVH\?7*»}T?N4x®ﬁ@ﬂix~
S ORMIEFHATEL A PO —TREFIIMHHAT 5 ATERE
NFE$, 2212, 2U T NIOK— k24 Lfmmmﬂﬁﬁ
P, IRIEHIEY — FERETAIENTEET, LoL, ¥
)7 MOKR— MEFERIMIOA v ¥ — T 2 — A TH L7720, 1O
R=bE2FH LT NA ZADEEST 2 — 5 DFEEIR. NEY
4\/7kH%LiﬁAOUOlmDNmt/%ﬁﬁtét
LW TA—=F 2OV TV AFIZFRET LB, FFEDRE
SNTEENT X — 7®Lm%%%ﬁﬁ&ﬂﬁmé@é Lt
T& %%, /O UPDATEE VD Y =y VT, LYY
DT =5 DTN ZADPNFREPERFE 2 2t 2B L £
S

Tu7 AN EOREEZENSE T, FELLT—5 %7
U757 3I07 - LIAYHPOLHNEN— N7 =TI %T AL
b TExET,

HEN/OFE#

AD9957121%, AMEMET 29, VOHHtREEZ BEIIC T
F—= b T5F T aryPHESNTVET, CFR2ONERI/OHE
77747 -y MVERETAIET, ZOWENLA A —7
VENFET,

CORREDST 774 7D L &, JO_UPDATEY Y s ¥
W20 F3, WRVOEH I IEST L7720, 775747 - N
ADNNVAENDLET, SOV ZDFKGERER X, #9512
SYSCLK# 4 7 VC¥, COUOEHA ba— 7%l LT,
AD9ISTH/OEH % NER CTHEL 722 L 24 o a >y b —F
WCHIbELZ LN TEE T,

PVOFEF OMIL L L — ML, ) 7UHOR— M EMHH LT
RELE T, 200X F A=y THEELL—MEHBLE T,
EM®N5x~yu‘cmuwﬂwmm%%v~b':yb
T—J)b - By FTF, 2HHD/SF A — ¥ IZI/OHH L — b -
VAZDIE Y b - T— KT, WNEh Y vy OB ES iti
TO

VOEHL—F - 2> ha—)b - ¥y M, 1/4 foysoqx CEIET
570y 75501, 2, 4, 85OV IT N rERELE T,
JHZREOHIIE, Al o328y VAR Y v ISk A a Yy o
2% 3, VOEFHOMEL L — M, ko BH T,

f :fsyscu(

1/0_UPDATE 2 AB

Z T,

A, VOEHL—F - av ro—b - ¥y M 2HRT 520
l\ N )7“_‘ F{ET@—O

BiZ, VOEHL —F - LY AZ KN EN328 Y b - T—F
fEiT¥,

B#0x0003LL FIZ#%5%ET 5 &, I/O_UPDATEY Y3/ % )V A %
HALRL Y, A% T4 v 2 %uayy 71OKEICR) T3,

v
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INT — &y il

AD99571%, 42D 70 v 7 &EBNINT — 5 B HERE R i
ZTCWET, TONRT =7y ViR, 7Y 4 )V - 37, DAC,
#iBIDAC, REFCLK A IZ#EH SN F ¥,

FIYN - AT DOINT = JHEEZIE, V) T VIOKR— E
W 2R 7 1 A -7V ENT T, 7272, YUTIL -
R=bIDEFIFN - =F - Yy Ve )TT&LT
O, EAREOREICZ D LIEH ) THA,

V7T XTI =% vid, CFRID4D DT L7287 —
Fov -y FEMHLTHELES. V7 by 7HIEICE,
EXT_PWR_DWNY > 21y v 7 0DREEZRHI A 123552 5
VEEHY ET, Z0Ha, (V) T7VI0OR= 25) iZo
N —=F - Uy beREdse, BETLHEETD Y 728
IR =¥ LET, SOy b2 ) T7$5hE, FORRENS
FELF 9,

ZD1EH. EXT_ PWR_DWNUY v % W AR N— R = 71l
BIZE D, ADDEET R T2 MY - 3562 8D
TMEETT, CO¥ry2ayy 7 LZmHmIcEET 2 &, /3
J=Fw By FOIREBICEGREZ L 4000 T T Y 728
TR =5 LET, $4b5H, EXT_PWR_DWNE ~
KOy 710 E &, CFRIOMAN. L7z =% - ¥y k
PRSI, BRI F9,

M ST—F gy ha—)L - ¥y hOWRBEICHED X,
EXT_PWR_DWNVY V3584787 — & v L ek miE
N =5 v ERBEELE T, BEpfEN T -5y - E= T
&, DAC/N4 7 A%, 3 X O'REFCLK[E#% DPLL, VCO,
AR T 2 BB A MR L 3, S sy -5 v -
F— N, BB XTI =Ty VIFEWBRBEBDEZEHHL AN,
FONA AH ST = F 0 VIREDP L TIERL T 2 — 2T v T8
LI ENTELT,

JLAI/O (GPIO) KR— b

GPIOKkREIZ. AD995725QDUCE— FIZHE SN TV T,
Blackfinf % —7 2 — A - FE— KT 75 14 TOHAE D I
MTXF9, Blackfiny U7 - £ v ¥ —7 z—RAlE, 18KD
NTL - F—4 - K=} - ¥rDI 52K (D<5:4>) DH%
HHT 5720, BYDOI6ARDE v (D<17:6> & D<3:0>) #°
GPIOHE— Mz b 9,

16ADE »|2iE, 16¥ v PGPIOKEL Y A% L16E v b
GPIOF—% - LY AY DM i TENENELRLE Y F2E D
LToHNFET, GPIOBREL VAT DK v F OIREEIZHE,
FIIRT L2, BET 2 E U AGPIOA ) £ 7213 (0=
AS. 1= cEy L TonF T,

GPIOY Y SR EEN L &, (V) TAIOE—FEAHL
T) GPIOF—% - LY AV DYy ME& RAThin
T ZIRENGPIOY v EIcH i s F 3, GPIOY ¥ 25 AJJIZ
HEENDLE, GPIOTF—% - LY ZAYOEEY v MifEDS
(Y1) 7NM/OR—= %4 LT) GPIO¥ v o1y v 7 IRiE# 5
AT ENTEET, GPIOTF—% - LY A ¥ BIOEH 217
IPBER N LITEELTL S,

F11. GPIOEL EREL U4 BEVF—% - LIZ 4 -
Ev hORER

Pin Label Configuration Bit Data Bit
D17 15 15
D16 14 14
D15 13 13
D14 12 12
D13 11 11
D12 10 10
D11 9 9
D10 8 8
D9 7 7
D8 6 6
D7 5 5
D6 4 4
D3 3 3
D2 2 2
D1 1 1
DO 0 0
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BEOT N4 ZDEEA
Bz

AD9ISTONE 7 T v 71k, N— ANV FEFUHI S 1257 —
Y EREDLIAIVITREZET, SNOEOREZ B v 7 IZNES
VAT L -1y 7 (SYSCLK) I2H£250WTB), wihd
SYSCLKEKEEOHEMICHUE T L2HERTT, £ED
SYSCLKH A Z VIicBWT, Thbnrzuay rsefkoay vy r
REF—FEorsuy 7REZEDT T, 70y Z7IREBEE
SYSCLKH A 7 VT A FH, 70y ZIREDY =7~
ZFEM T, BFE BROT N AE 70y 7 IRES—
Hyo L FAPL, AFICREOZLZITVET, 70y 7%
FILLCTh, EEOTNA AT 75 3 v ZIdIEFEICE
FTTEITH, TRTOFNA ACERICVOE R @M+ 5
ZEikoTTurI I v ERMPLCT 274 7T AL
HNTEFET, QDUCE— FF/3AM % —FL—3 3 Y DAC
E=RFTHNTLV - R= b 2FHLTVEEE, FHET2T
Vo )T - R— MBlackFind ¥ —7 =— A4 )= L
TWLEEIL, BEOTNA A% —$ICEES L2 LB TE
9 (X59% %),

AD99STORIAT ¥V v 7 OFkgEld. SYNC_INY > 1242 6
B2ONBEEZFEY A IV 7 EEbET, NEZ Oy 75
K2 E FOEFRFADORBIHEHFINICHET S22 LT, B/
DT INA ADFE CANRES LR L CRC 7 1 v 7 JREE IR ]
MICERESNALEIE., EREINSDTF L ZZFEML F3,
M5412, FEEREO 7oy 2MERLET, R0 Yy 7136
WS E R ERO20OM L7z 70 v 712451 b,
EE5n7ay 7 THHNEY A4 3 v/ Ica— 5 VSYSCLKE S
ERHHLET,

I REF_CLK
SYSCLK ! INPUT
1 CIRCUITRY

______ -

REF_CLK

GENERATOR

SYNC

ENABLE

SYNC

POLARITY

SYNC

GENERATOR
' DELAY

-~
-
g

» (1

l SYNC —
¢ GENERATOR ! 83YNC?OUT
1 I

SYNC SYNC
RECEIVER RECEIVER
ENABLE DELAY

1
INPUT DELAY 7
=~ T <+—— ANDEDGE ! SYNC_IN
RS DETECTION ! 8
INTERNAL : | 8  SYNC :
¢ 1 95 RECEIVER + X
oz
- 1
-— SETUP AND  —» (12 SYNG_SMP_ERR
- HOLD VALIDATION ®
/lte 4
SYNC STATE SYNC SYNC

PRESET VALUE VALIDATION TIMING
DELAY  VALIDATION
DISABLE

06384-032

X54. EEERE IOy 7=

[ A 5 = X 21F, %754 255 ) &N AREFCLKAE 5 D
Ty VA%, YHFREFCLKZFHL Y A7 4595 DD §RTH >
Oy 7= LTwaIlraiite LTWwET (M59%2 ),

JEvY - TJ1Rlb—%

sy - VA L—%IZADIISTONEREMEIC TR 5 4 3
YIERRMLFE T, WA D = XA 0RREIE, Ml gy
7T b=F RANRRME T L Y A IV T ahE TIEM
DIRFEICT HZ LT, 70y - VAL —=%1F, 32007
Oy 2z - —hoRIshcnzd (M55, 1oHI3tEs
Oy - Yxplb—=%7T, $XRTOFEE-F (Y70 -
F—>.QDUC, 1 % =KL -3 YDAC) CT7 27747
YW FET, comray 2nb, 55 I Ens
SYNC_CLK?S3¢EshEzd, 220HD 70y 7 - JxrL—%
i3, FNA AN =KL -3 VDACE—FF/385 1L
Voo TF—F c R= M2 5EXEHE-FDOLXIIT Y
TATIERYVET, 2OV AL =TI, E¥AI7 -
V—A& LTy 75 DOSYNCRE T #ffivEd, 3D
Horsuvy s - Vxxb—%1k, 734 A)BlackFin{ » ¥ —
T2 AW ELERE-FOLEIIT 7571471220 %
S

COMMON CLOCK

GENERATOR
SYNC rm-o- -
PULSE

SYSCLK

SYNC_CLK

CLOCK GENERATOR FOR INTERPOLATING
DAC MODE OR QUADRATURE MODULATION
MODE WITH THE PARALLEL DATA PORT

CLOCK GENERATOR FOR
QUADRATURE MODULATION MODE
WITH THE BLACKFIN INTERFACE

1
1 1
—+§llaaaaaﬂm
1
SYNC STATE _ : 6 H

PRESET VALUE P 4
X55. /Ay -Yrzxlb—4%

FIEAR 4SS

FAgsAEg 70 v 7 #5612 R L E 3, Shud, M4 A
A—=TN -y "EFMHLTCT 774 71I2LET, 2L -
T, ZIV—=THNOUHADADINST2 Y AY =D A4 I T« ) —
AL L, ZOMDTNA AGTAY —IZHTHAL—=TE LT
BfESE2 2 EDIHETT,

06384-065
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PROGAMMABLE
DELAY (10
LVDS
5 DRIVER

SYNC
GENERATOR
DELAY

SYNC_OUT

SYSCLK
=g -
o Lt
> o

SYNC J
POLARITY

SYNC
GENERATOR
ENABLE

06384-033

X56. RIEASELESRR

A5 A 2R1E, 50D T 2—7 14 - %4 7 )V EFOLVDSH i
Dray 7EFEREELTSYNC_OUTE Y 25 L ET,
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AD9957
FPGA 5 NUMBER 1 MASTER DEVICE
- 8 [sYNnc [ syne
o | IN | ouT
; EDGE
¥ ALIGNED
AT SYNC_IN
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FIIRTHEITFIEMBEE B2 TLESD Y T3, Z4ud, B
ENBLULAT YV ET =S T 5720TT, LA T v VI,
FIR7A VY DY ZTRIEETFVEFioCEESNE T, N=
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2~63. NA SRR,
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—EIZRDFTA, TNIE, RYDON=TNY R - T4V %
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WESLOBOBERIZEE DT, ZOERIEERMTHY ., £
R2TEXTRLTHY EFT, COFHA »Tld, ELVERIC
NTLI - LYATEFERTHLZEIZED, =% - Ty T

T 0Ty IDROEFMENANT = 2 E L ik LT g
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DNVAHERICIERRICT RTOY A I v VP EEEhTnE
a‘o

B

BAEHE—F=18E v b - /ST L - F—%
Ty 7SR =N /XA
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HiCCl=+ 7
CCILV — =20
WiSINC= %
WA —v=%7
LA 5 > =(16X20)+(4X20)+ (4 X 20)+(69X20)+
(4X20+8)+22+8+2+8=1988 SYSCLKs

®12
Quadrature Modulation Interpolation DAC
Stage Mode—Parallel Quadrature Modulation Mode—BFI Mode
Input Demuxplexer 16N (16 + x)N 28N
where x =0 to 15
Input Scale Multiplier Active: 8N Not available in BFI mode Active: 8N
Bypassed: 4N Bypassed: 4N
Inverse CCI Filter Active: 8N Active: 8N Active: 8N
Bypassed: 4N Bypassed: 4N Bypassed: 4N
Half-Band Filters 69N 345N 69N
CCI Filter Active: 4N + 8 Active: 4N + 8 Active: 4N + 8
Bypass: 2N + 4 Bypass: 2N + 4 Bypass: 2N + 4
Modulator 22 22 0
Inverse Sinc Filter Active: 8 Active: 8 Active: 8
Bypass: 2 Bypass: 2 Bypass: 2
Output Scale Multiplier Active: 12 Active: 12 Active: 12
Bypass: 2 Bypass: 2 Bypass: 2
DAC Interface 8 8 8
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Register | Bit
Name Range
(Serial (Internal | Bit 7 Bit 0 Default
Address) | Address) | (MSB) | Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) Value
Control <31:24> | RAM Open RAM Open Operating Mode 0x00
Function Enable Playback
Register 1 Destination
CFRI1 <23:16> | Manual | Inverse | Clear Open Select 0x00
(0x00) OSK | Sinc CCI DDS
External | Filter Sine
Control | Enable Output
<15:8> Open Autoclear Open Clear Phase | Load ARR | OSK Select 0x00
Phase Accumulator| @ [/O Enable Auto-
Accumulator Update OSK
<7:0> Digital | DAC REFCLK | Aux DAC | External Auto SDIO LSB First | 0x00
Power- | Power- | Input Power- Power-Down | Power-Down| Input
Down Down Power- Down Control Enable Only
Down
Control <31:24> | Blackfin | Blackfin | Blackfin Open Enable 0x00
Function Interface | Bit Order| Early Frame Profile
Register 2 Mode Sync Enable Registers
CFR2 Active as ASF
(0x01) Source
<23:16> | Internal | SYNC_CLK Open Read 0x40
/0 Enable Effective
Update FTW
Active
<15:8> I/0 Update Rate PDCLK Data PDCLK PDCLK TxEnable | Q-First 0x08
Control Rate Format Enable Invert Invert Data
Control Pairing
<7:.0> Matched | Data Sync Open 0x20
Latency | Assembler| Timing
Enable Hold Last | Validation
Value Disable
Control <31:24> Open DRVO0<1:0> Open VCO SEL<2:0> Ox1F
Function
Register 3 <23:16> Open Tep<2:0> Open 0x3F
CFR3 <15:8> | REFCLK| REFCLK Open PLL 0x40
(0x02) Input Input Enable
Divider | Divider
Bypass | ResetB
<7:.0> N<6:0> Open 0x00
Auxiliary | <31:24> Open 0x00
gﬁnfr ol <23:16> Open 0x00
Register | <15:8> Open 0x7F
(0x03)
<7:0> FSC<7:0> 0x7F
I/0 <31:24> I/0 Update Rate <31:24> OxFF
Eptdate <23:16> 1/0 Update Rate<23:16> OXFF
ate
Register <15:8> I/0 Update Rate<15:8> OxFF
(0x04) <7:.0> I/0 Update Rate<7:0> OxFF
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#=14. BRAM. ASF. VI FF v 7R, 7077 1I0L T X%

Register | Bit
Name Range
(Serial (Internal | Bit7 Bit 0 Default
Address) | Address) | (MSB) Bit6| Bit5| Bit4 | Bit 3 Bit 2 Bit 1 (LSB) Value
RAM <47:40> RAM Address Step Rate 0<15:8>
segment || 39,3 RAM Address Step Rate 0<7:0
Register 0 | <39:32> ress Step Rate 0<7:0>
(0x05) <31:24> RAM End Address 0<9:2>
<23:16> | RAM End Open
Address 0<1:0>
<15:8> RAM Start Address 0<9:2>
<7:.0> RAM Start Open RAM Playback Mode 0<2:0>
Address 0<1:0>
RAM <47:40> RAM Address Step Rate 1<15:8>
Segment
Register 1 <39:32> RAM Address Step Rate 1<7:0>
(0x006) <31:24> RAM End Address 1<9:2>
<23:16> | RAM End Open
Address 1<1:0>
<15:8> RAM Start Address 1<9:2>
<7:0> RAM Start Open RAM Playback Mode 1<2:0>
Address 1<1:0>
Amplitud | <31:24> Amplitude Ramp Rate<15:8> 0x00
Scal
Footor | <23:16> Amplitude Ramp Rate<7:0> 0x00
?SF) <15:8> Amplitude Scale Factor<13:6> 0x00
egister
(0x09) <7:0> Amplitude Scale Factor<5:0> Amplitude Step Size<1:0> | 0x00
Multichip | <31:24> | Sync Validation Delay<3:0> Sync Sync Sync Open 0x00
Sync Receiver Generator Generator
Register Enable Enable Polarity
(0x0A)
<23:16> Sync State Preset Value<5:0> Open 0x00
<15:8> Sync Generator Delay<4:0> Open 0x00
<7:0> Sync Receiver Delay<4:0> Open 0x00
Profile 0 <63:56> Open Amplitude Scale Factor<13:8>
Reoi
Sﬁlgélséer— <55:48> Amplitude Scale Factor<7:0>
Tone <47:40> Phase Offset Word<15:8>
(0xOE)
<39:32> Phase Offset Word<7:0>
<31:24> Frequency Tuning Word<31:24>
<23:16> Frequency Tuning Word<23:16>
<15:8> Frequency Tuning Word<15:8>
<7:0> Frequency Tuning Word<7:0>
Profile 0 <63:56> CCI Interpolation Rate<7:2> Spectral Inverse
Register— Invert CCI Bypass
D
%xgic) <55:48> Output Scale Factor
<47:40> Phase Offset Word<15:8>
<39:32> Phase Offset Word<7:0>
<31:24> Frequency Tuning Word<31:24>
<23:16> Frequency Tuning Word<23:16>
<15:8> Frequency Tuning Word<15:8>
<7:0> Frequency Tuning Word<7:0>
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F®15. 7O77401, TATFA4IN2, TAT7A4I3LT XA

Register | Bit
Name Range
(Serial (Internal | Bit7 Bit 0 Default
Address) | Address) | (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) Value
Profile 1 <63:56> Open Amplitude Scale Factor<13:8> N/A
Eﬁlgg‘fger_ <55:48> Amplitude Scale Factor<7:0> N/A
Tone <47:40> Phase Offset Word<15:8> N/A
Ox0F) 1" 39325 Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:.0> Frequency Tuning Word<7:0> N/A
Profile 1 <63:56> CCI Interpolation Rate<7:2> Spectral | Inverse CCI| N/A
Register— Invert Bypass
%%{g <55:48> Output Scale Factor<7:0> N/A
<47:40> Phase Offset Word<15:8> N/A
<39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
Profile 2 <63:56> Open Amplitude Scale Factor<13:8> N/A
ls‘ﬁlgg‘féef* <55:48> Amplitude Scale Factor<7:0> N/A
Tone <47:40> Phase Offset Word<15:8> N/A
Ox10) [ <39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:.0> Frequency Tuning Word<7:0> N/A
Profile 2 <63:56> CCI Interpolation Rate<7:2> Spectral | Inverse CCI| N/A
Register— Invert Bypass
%EHS <55:48> Output Scale Factor<7:0> N/A
<47:40> Phase Offset Word<15:8> N/A
<39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
Profile 3 <63:56> Open Amplitude Scale Factor<13:8> N/A
gigglseteﬁ <55:48> Amplitude Scale Factor<7:0> N/A
Tone <47:40> Phase Offset Word<15:8> N/A
Ox1D) 139325 Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:.0> Frequency Tuning Word<7:0> N/A
Profile 3 <63:56> CCI Interpolation Rate<7:2> Spectral | Inverse CCI| N/A
Register— Invert Bypass
%EH(; <55:48> Output Scale Factor<7:0> N/A
<47:40> Phase Offset Word<15:8> N/A
<39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
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Register | Bit
Name Range
(Serial (Internal | Bit7 Bit 0 Default
Address) | Address) | (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) Value
Profile 4 <63:56> Open Amplitude Scale Factor<13:8> N/A
lsziefgllséeﬁ <55:48> Amplitude Scale Factor<7:0> N/A
Tone <47:40> Phase Offset Word<15:8> N/A
Ox12) [ 39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
Profile 4 <63:56> CCI Interpolation Rate<7:2> Spectral | Inverse CCI| N/A
Register— Invert Bypass
%E}Jz(): <55:48> Output Scale Factor<7:0> N/A
<47:40> Phase Offset Word<15:8> N/A
<39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
Profile 5 <63:56> Open Amplitude Scale Factor<13:8> N/A
lslﬁlgglfeter_ <55:48> Amplitude Scale Factor<7:0> N/A
Tone <47:40> Phase Offset Word<15:8> N/A
Ox13)  1'239:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
Profile 5 <63:56> CCI Interpolation Rate<7:2> Spectral | Inverse CCI| N/A
Register— Invert Bypass
%13%()3 <55:48> Output Scale Factor<7:0> N/A
<47:40> Phase Offset Word<15:8> N/A
<39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
Profile 6 <63:56> Open Amplitude Scale Factor<13:8> N/A
Isiﬁlggllseter* <55:48> Amplitude Scale Factor<7:0> N/A
Tone <47:40> Phase Offset Word<15:8> N/A
Ox14) - 139325 Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
Profile 6 <63:56> CCI Interpolation Rate<7:2> Spectral | Inverse CCI| N/A
Register— Invert Bypass
%EHS <55:48> Output Scale Factor<7:0> N/A
<47:40> Phase Offset Word<15:8> N/A
<39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A
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®17. 707717, RAM. GPIO&RE. GPIOF—% - LY 24

Register Bit

Name Range

(Serial (Internal | Bit7 Bit 0 Default

Address) Address) | (MSB) | Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) Value

Profile 7 <63:56> Open Amplitude Scale Factor<13:8> N/A

lgﬁlggllséer— <55:48> Amplitude Scale Factor<7:0> N/A

Tone <47:40> Phase Offset Word<15:8> N/A

(0x15) <39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A

Profile 7 <63:56> CCI Interpolation Rate<7:2> Spectral | Inverse CCI| N/A

Register— Invert Bypass

%])?Hs(): <55:48> Output Scale Factor<7:0> N/A
<47:40> Phase Offset Word<15:8> N/A
<39:32> Phase Offset Word<7:0> N/A
<31:24> Frequency Tuning Word<31:24> N/A
<23:16> Frequency Tuning Word<23:16> N/A
<15:8> Frequency Tuning Word<15:8> N/A
<7:0> Frequency Tuning Word<7:0> N/A

RAM <31:0> RAM Word<31:0> N/A

Register

(0x16)

GPIO <15:0> GPIO Configuration<15:0> N/A

Configuration

Register

(0x18)

GPIO Data <15:0> GPIO Data<15:0> N/A

Register

(0x19)
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#18. CFR1L Y X42ME v hDFEIFA

Bit (s) | Mnemonic Description
31 RAM Enable 0: disables RAM playback functionality (default).
1: enables RAM playback functionality.
30:29 | Open
28 RAM Playback Ineffective unless CFR1<31>=1.
Destination 0: RAM playback data routed to baseband scaling multipliers (default).
1: RAM playback data routed to baseband I/Q data path.
27:26 | Open
25:24 | Operating Mode 00: quadrature modulation mode (default).
01: single tone mode.
1x: interpolating DAC mode.
23 Manual OSK Ineffective unless CFR1<9:8> = 10b.
External Control 0: OSK pin inoperative (default).
1: OSK pin enabled for manual OSK control (see the Output Shift Keying (OSK) section).
22 Inverse Sinc Filter | 0: inverse sinc filter bypassed (default).
Enable 1: inverse sinc filter active.

21 Clear CCI This bit is automatically cleared by the serial I/O port controller. This operation requires several
internal clock cycles to complete, during which time the data supplied to the CCI input by the
baseband signal chain is ignored. The inputs are forced to all zeros to flush the CCI data path, after
which the CCI accumulators are reset.

0: normal operation of the CClI filter (default).
1: initiates an asynchronous reset of the accumulators in the CCI filter.

20:17 Open

16 Select DDS Sine Ineffective unless CFR1<25:24> = 01b.

Output 0: cosine output of the DDS is selected (default).
1: sine output of the DDS is selected.

15:14 | Open

13 Autoclear Phase 0: normal operation of the DDS phase accumulator (default).

Accumulator 1: synchronously resets the DDS phase accumulator any time I/O_UPDATE is asserted or a profile
change occurs.

12 Open

11 Clear Phase 0: normal operation of the DDS phase accumulator (default).

Accumulator 1: asynchronous, static reset of the DDS phase accumulator.

10 Load ARR @ /0 0: normal operation of the OSK amplitude ramp rate timer (default).

Update 1: OSK amplitude ramp rate timer reloaded any time I/O_UPDATE is asserted or a profile change
occurs.
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Bit (s) | Mnemonic Description
9 OSK (Output Shift | 0: OSK disabled (default).
Keying) Enable 1: OSK enabled.
8 Select Auto-OSK Ineffective unless CFR1<9> = 1.
0: manual OSK enabled (default).
1: automatic OSK enabled.
7 Digital Power-Down| This bit is effective without the need for an I/0 update.
0: clock signals to the digital core are active (default).
1: clock signals to the digital core are disabled.
6 DAC Power-Down | 0: DAC clock signals and bias circuits are active (default).
1: DAC clock signals and bias circuits are disabled.
5 REFCLK Input This bit is effective without the need for an I/O update.
Power-Down 0: REFCLK input circuits and PLL are active (default).
1: REFCLK input circuits and PLL are disabled.
4 Auxiliary DAC 0: auxiliary DAC clock signals and bias circuits are active (default).
Power-Down 1: auxiliary DAC clock signals and bias circuits are disabled.
3 External Power- 0: assertion of the EXT_PWR_DWN pin affects full power-down (default).
Down Control 1: assertion of the EXT_PWR_DWN pin affects fast recovery power-down.
2 Auto Power-Down | Ineffective when CFR1<25:24> = 01b.
Enable 0: disable power-down (default).
1: when the TxEnable pin is Logic 0, the baseband signal processing chain is flushed of residual
data and the clocks are automatically stopped. Clocks restart when the TXENABLE pin is a Logic 1.
1 SDIO Input Only 0: configures the SDIO pin for bidirectional operation; 2-wire serial programming mode (default).
1: configures the serial data I/O pin (SDIO) as an input only pin; 3-wire serial programming mode.
0 LSB First 0: configures the serial I/O port for MSB first format (default).

1: configures the serial I/O port for LSB first format.

O hO—JLiEEEL O X 22 (CFR2)
7 RLZ0X01, 454 FHSZDL I ZAZIZE ) B THATVE T,

#19. CFR2L Y X4ME v MDOFIFA

Bit (s) | Mnemonic Description
31 Blackfin Interface | Valid only when CFR1<25:24> = 00b (quadrature modulation mode).
Mode Active 0: Pin D<17:0> configured as an 18-bit parallel port (default).
1: Pin D<5:4> configured as a dual serial port compatible with the Blackfin serial interface. Pin
D<17:6> and Pin D<3:0> become available as a 16-bit GPIO port.
30 Blackfin Bit Order | Valid only when CFR2<31> = 1.
0: the dual serial port (BFI) configured for MSB first operation (default).
1: the dual serial port (BFI) configured for LSB first operation.
29 Blackfin Early Valid only when CFR2<31> = 1.
Frame Sync Enable 0: the dual serial port (BFI) configured to be compatible with Blackfin late frame sync operation
(default).
1: the dual serial port (BFI) configured to be compatible with Blackfin early frame sync operation.
28:25 Open
24 Enable Profile Valid only when CFR1<25:24> = 01b (single tone mode) and CFR1<9>=0 (OSK disabled).
Registers as ASF 0: amplitude scale factor bypassed (unity gain).
Source . . . . .
1: the active profile register determines the amplitude scale factor.
23 Internal I/0 This bit is effective without the need for an I/0 update.
Update Active 0: serial I/O programming is synchronized with external assertion of the /O_UPDATE pin, which
is configured as an input pin (default).
1: serial I/O programming is synchronized with an internally generated I/O update signal (the
internally generated signal appears at the /O_UPDATE pin, which is configured as an output pin).
22 SYNC_CLK Enable 0: the SYNC_CLK pin is disabled; static Logic O output.

1: the SYNC_CLK pin generates a clock signal at 1/4 fsyscrx; use of synchronization of the serial
1/0 port (default).
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Bit (s) | Mnemonic Description
21:17 Open
16 Read Effective FTW| 0: a serial I/O port read operation of the FTW register reports the contents of the FTW register
(default).
1: a serial I/O port read operation of the FTW register reports the actual 32-bit word appearing at the
input to the DDS phase accumulator.
15:14 | I/O Update Rate Ineffective unless CFR2<23> = 1. Sets the prescale ratio of the divider that clocks the I/0 update
Control timer as follows:
00: divide-by-1 (default).
01: divide-by-2.
10: divide-by-4.
11: divide-by-8.
13 PDCLK Rate Ineffective unless CFR2<31> = 0 and CFR1<25:24> = 00b.
Control 0: PDCLK operates at the input data rate (default).
1: PDCLK operates at 1/2 the input data rate; useful for maintaining a consistent relationship
between I/Q words at the parallel data port and the internal clocks of the baseband signal
processing chain.
12 Data Format 0: the data-words applied to Pin D<17:0> are expected to be coded as twos complement (default).
1: the data-words applied to Pin D<17:0> are expected to be coded as offset binary.
11 PDCLK Enable 0: the PDCLK pin is disabled and forced to a static Logic O state; the internal clock signal continues to
operate and provide timing to the data assembler.
1: the internal PDCLK signal appears at the PDCLK pin (default).
10 PDCLK Invert 0: normal PDCLK polarity; Q-data associated with Logic 1, I-data with Logic 0 (default).
1: inverted PDCLK polarity.
9 TxEnable Invert 0: normal TXENABLE polarity; Logic 0 is standby, Logic 1 is transmit (default).
1: inverted TXENABLE polarity; Logic O is transmit, Logic 1 is standby.
8 Q-First Data Pairing | 0: an I/Q data pair is delivered as I-data first, followed by Q-data (default).
1: an I/Q data pair is delivered as Q-data first, followed by I-data.
7 Matched Latency 0: simultaneous application of amplitude, phase, and frequency changes to the DDS arrive at the
Enable output in the order listed (default).
1: simultaneous application of amplitude, phase, and frequency changes to the DDS arrive at the
output simultaneously.
6 Data Assembler Ineffective when CFR1<25:24> = 01b.
Hold Last Value 0: when the TXENABLE pin is false, the data assembler ignores the input data and internally forces
zeros on the baseband signal path (default).
1: when the TXENABLE pin is false, the data assembler ignores the input data and internally forces
the last value received on the baseband signal path.
5 Sync Timing 0: enables the setup and hold validation circuit to take a measurement; the measurement result appears
Validation Disable | at the SYNC_SMP_ERR pin; a Logic 1 at this pin indicates a potential setup/hold violation whereas a
Logic 0 indicates that a setup/hold violation has not been detected; the measurement result is latched
and held until this bit is set to a Logic 1.
1: resets the setup and hold validation measurement circuit forcing the SYNC_SMP_ERR pin to a
static Logic O condition (default); the measurement circuit is effectively disabled until this bit is
restored to a Logic O state.
4:0 Open
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O hO—JLigEEL ¥ X 23 (CFR3)
7 FLA0x02, 4854 DB OL I AFIZE Y B{TH-NTWTE T,

#20. CFR3L Y X4ME v MDFIFA

Bit (s) | Mnemonic Description
31:30 | Open
29:28 DRVO Controls REFCLK_OUT pin (see Table 6 for details); default is O1b.
27 Open
26:24 VCO SEL Selects frequency band of the VCO in the REFCLK PLL (see Table 7 for details); default is 111b.
23:22 Open
21:19 | Iep Selects the charge pump current in the REFCLK PLL (see Table 8 for details); default is 111b.
18:16 Open
15 REFCLK Input 0: input divider is selected (default).

Divider Bypass 1: input divider is bypassed.
14 REFCLK Input 0: input divider is reset.

Divider ResetB 1: input divider operates normally (default).
13:9 Open
8 PLL Enable 0: REFCLK PLL bypassed (default).

1: REFCLK PLL enabled.

7:1 N This 7-bit number is divide modulus of the REFCLK PLL feedback divider; default is 0000000b.
0 Open

#EDACO FO—JL - LI X4
7 KL A0X03. 414 FHZOL Y AZIZEH Y B THLRTWET,

#=21. #EIDACO> bO—JL - LI XEZDE Y NDOFRA

Bit (s) | Mnemonic Description

31:8 Open

7:0 FSC This 8-bit number controls the full-scale output current of the main DAC (see the Auxiliary DAC
section); default is OXFF.

I/OEFHL -k - LI X4
7 FLAOX04, 4354 I DDV IV AFIZE Y B TOENTVWET, TOLIYAFIE, VOEHZTHbTITHENED T,

F22. I/OFHL— k- LIZEDE Y bDOFKRA

Bit (s) | Mnemonic Description

31:0 1/0 Update Rate Ineffective unless CFR2<23> = 1. This 32-bit number controls the automatic I/0 update rate (see the
Automatic I/O Update section); default is OxXFFFFFFFF.

RAMEY X2 b« LY Z4H0
7 FLA0X05, 631 FSZDOL IV AZIZHDBTONTWE T, COLIY ALY, VOEHEZITLTICENILET, TOLIRY
BT 7 T4 72k bDIE, CFRIEY F31=1T, RTE 20 Y v 700560y v 71ICEBBTLEEDATT,

#23. RAMtJ x> k- LT Z24200E v hDFHEA

Bit (s) | Mnemonic Description

47:32 | RAM Address Step This 16-bit number controls the rate at which the RAM state machine steps through the specified
Rate 0 RAM address range.

31:22 | RAM End Address 0 This 10-bit number identifies the ending address for the RAM state machine.

21:16 Open

15:6 RAM Start Address O | This 10-bit number identifies the starting address for the RAM state machine.

5:3 Open

2:0 RAM Playback Mode 0 | This 3-bit number identifies the playback mode for the RAM state machine (see Table 5).
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RAMEJ Xk« LY X241
7 KL A0x05, 654 " DSZDL I AZIZE YU TELNTVET, COLIAIYNT 254 72 bDlE, CFRI¥ Y F31=1T, RT
Eohpayy z17ouyy 7012 LT 5 L EDATT,

F24. RAME T A k- LY Z2210OE Y FDOFHEA

Bit (s) | Mnemonic Description

47:32 | RAM Address Step This 16-bit number controls the rate at which the RAM state machine steps through the specified
Rate 1 RAM address range.

31:22 | RAM End Address 1 This 10-bit number identifies the ending address for the RAM state machine.

21:16 | Open

15:6 RAM Start Address 1 | This 10-bit number identifies the starting address for the RAM state machine.

5:3 Open

2:0 RAM Playback Mode 1| This 3-bit number identifies the playback mode for the RAM state machine (see Table 5).

RIERy—IL 77948 - LY XA (ASF)
7 FLZ0x09, 454 s DL IV AFICEHN B THRTVET, COLIYAIDRT V714 712 bDlE, CFRIE Y F9=1D45D

&"C‘\—a_o

#25. ASFL Y X42MDE v hDOFHEA

Bit (s) | Mnemonic Description

31:16 | Amplitude Ramp Rate | Ineffective unless CFR1<8> = 1. This 16-bit number controls the rate at which the OSK controller
updates amplitude changes to the DDS.

15:2 Amplitude Scale Factor | If CFR1<8> = 0 and CFR1<23> = 0, then this 14-bit number is the amplitude scale factor for the DDS.
If CFR1<8> = 0 and CFR1<23> = 1, then this 14-bit number is the amplitude scale factor for the
DDS when the OSK pin is Logic 1.
If CFR1<8> = 1, then this 14-bit number sets a ceiling on the maximum allowable amplitude scale
factor for the DDS.

1:0 Amplitude Step Size Ineffective unless CFR1<8> = 1. This 2-bit number controls the step size for amplitude changes to

the DDS (see Table 9).

TIVFFyTRPL Y X4
7 KL AOX0A, 454 M BZDOL Y AZIZEH ) BTHLRTWET,

®26. YIFFyTRELIZIZDOE Y FOFAA

Bit (s) | Mnemonic Description
31:28 Sync Validation Delay | Default is 0000b. This 4-bit number sets the timing skew (in ~150 ps increments) between
SYSCLK and the delayed sync-in signal for the synchronization validation block in the
synchronization receiver.
27 Sync Receiver Enable | O: synchronization clock receiver disabled (default).
1: synchronization clock receiver enabled.
26 Sync Generator Enable | O: synchronization clock generator disabled (default).
1: synchronization clock generator enabled.
25 Sync Generator Polarity| 0: synchronization clock generator coincident with the rising edge of the system clock (default).
1: synchronization clock generator coincident with the falling edge of the system clock.
24 Open
23:18 | Sync State Preset Value | Default is 000000b. This 6-bit number is the state that the internal clock generator assumes when it
receives a sync pulse.
17:16 | Open
15:11 Sync Generator Delay | Default is 00000b. This 5-bit number sets the output delay (in ~150 ps increments) of the
synchronization generator.
10:8 Open
7:3 Sync Receiver Delay Default is 00000b. This 5-bit number sets the delay input delay (in ~150 ps increments) of the
synchronization receiver.
2:0 Open
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A7 74l LY XA

FNAZADTOT 7 A IVERE L T8ODEfEL/2ZY ) 7IV1/O
7 FL A (0xOE~0x15) 0 £4, 8777 1N - L
TAZIETRT, CFRIE v F<25:24>TIRE SN2 TN X
DOEEE—FIZIBLT, Yo Z - b=y - 7Ta77 4% L
IEQDUCTu 7 7 A VIl SN E 4, BERIC, ZHED
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DDSfiM+ 7+ b (16¥ v b), DDSIRIEA T —1) > 7 (14
Yy b)) EZHIILE T,

TO7 740 T>LI R E—2 G b=
7 FL A0XOE~0x15. 854 M SCDL YV AFIZE Y B THNTWET,

R27. 7OT7AI<T:0>LTX2DE Yy NOFHBA— > FIL s h—>

Bit (s) | Mnemonic Description

63:62 | Open
61:48 Amplitude Scale Factor | This 14-bit number controls the DDS output amplitude.
47:32 | Phase Offset Word This 16-bit number controls the DDS phase offset.

31:0 Frequency Tuning Word | This 32-bit number controls the DDS frequency.

707 74 J<0:7>L < 2 4—QDUC
7 KL Z0X0E~0x15. 834 bR ZDOL Y AFZIZE Y B THNRTWET,

®28. TOT7AIT:0>L Y RENDE Y FOFBE—QDUC

Bit (s) | Mnemonic Description

63:58 | CC Interpolation Rate

This 6-bit number is the rate interpolation factor for the CCI filter.

57 Spectral Invert 0: the modulator output takes the form: I(t) X cos(ct) — Q(t) X sin(ct).
1: the modulator output takes the form: I(t) X cos(ct) + Q(t) X sin(ct).
56 Inverse CCI Bypass 0: the inverse CCI filter is enabled.

1: the inverse CCI filter is bypassed.

55:48 Output Scale Factor This 8-bit number controls the output amplitude.
47:32 | Phase Offset Word This 16-bit number controls the DDS phase offset.
31:0 Frequency Tuning Word | This 32-bit number controls the DDS frequency.

RAML ¥ X4
7 FLA0X16, 454 FHZOL Y AFIZEHD B THRTVET,

#29. RAML 2 ZXH20DE v ~DERAA

Description

The number of 32-bit words written to RAM is defined by the start and end address in RAM
Segment Register 0 or RAM Segment Register 1.

Bit (s) | Mnemonic
31:0 RAM Word

GPIOsREL Y X 4
7 FLAOX18. 284 M ASZ DL VA ZIZEN B THRTWE T,

#30. GPIOEEL I ZX42DE v ~DFFA

Description
See the General-Purpose I/0 (GPIO) Port section for details.

Bit (s) | Mnemonic
15:0 GPIO Configuration

GPIOF—% - LY 2%
7 FLAO0X19, 284 FHSZDOLYAZIZED B THRTVET,

#31. GPIOF—% - LY X420DE Y FDOFHEA

Bit (s) | Mnemonic Description

15:0 GPIO Data

Read or write based on the contents of the GPIO Configuration register. See the General-Purpose
1/0 (GPIO) Port section for details.
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VIEW A
ROTATED 90° CCW

F—4— HAFK

F
0°

MAX

COPLANARITY

TOP VIEW EXPOSED
PAD

(PINS DOWN)

5.00 sSQ

BOTTOM VIEW
(PINS UP)

COMPLIANT TO JEDEC STANDARDS MS-026-AED-HD
[Note: Exposed Pad should be solder to ground]

X64. 100 ERI Ty K75y b Nyr— BH/Ny FfF& [TQFP_EP]
(SV-100-4)
HEBEM D mm

121806-A

Model Temperature Range | Package Description Package Option
AD9957BSVZ! —40TC to +85C 100-Lead Thin Quad Flat Package Exposed Pad [TQFP_EP] | SV-100-4
AD9957BSVZ-REEL! | —40C to +85C 100-Lead Thin Quad Flat Package Exposed Pad [TQFP_EP] | SV-100-4
AD9957/PCBZ! Evaluation Board

! Z=RoHSH#eHLEL
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