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Tt
DC f1#k

FHIZHEE D2\ Y . AVDD (1.8V)#5 L U DVDD (1.8V) = 1.8 V + 5%, AVDD (3.3V)35 L Ut DVDD_I/O (3.3V) =33 V +5%, Ta=25°C, Rser
=33kQ. lour=20mA, #MEU 77 LA - 7y 7 ARk =35GHz. U7 7 LA + 7 1 v 7 (REF CLK)IE( 2% /31 /8,

=1

Parameter Min Typ Max Unit Test Conditions/Comments
SUPPLY VOLTAGE
DVDD_I/O 3135 330 3.465 \% Pin 16, Pin 83
DVDD 171 1.80 1.89 \% Pin 6, Pin 23, Pin 73
AVDD (3.3V) 3135 3.30 3.465 \Y Pin 34, Pin 36, Pin 39, Pin 40, Pin 43, Pin 47, Pin 50, Pin 52, Pin
53, Pin 60
AVDD (1.8V) 171 1.80 1.89 \% Pin 32, Pin 56, Pin 57
SUPPLY CURRENT See also the total power dissipation specifications
lovoo 1o 20 mA Pin 16, Pin 83
lovop 433 mA Pin 6, Pin 23, Pin 73
lavpbpa.av) 640 mA Pin 34, Pin 36, Pin 39, Pin 40, Pin 43, Pin 47, Pin 50, Pin 52, Pin
53, Pin 60
lavop@sv) 178 mA Pin 32, Pin 56, Pin 57
TOTAL POWER DISSIPATION
Base DDS Power, PLL Disabled 2392 3091 mwW 3.5 GHz, single-tone mode, modules disabled, linear sweep
disabled, amplitude scaler disabled
Base DDS Power, PLL Enabled 2237 2627 mwW 2.5 GHz, single-tone mode, modules disabled, linear sweep
disabled, amplitude scaler disabled
Linear Sweep Additional Power 28 mwW
Modulus Additional Power 20 mw
Amplitude Scaler Additional Power 138 mwW Manual or automatic
Full Power-Down Mode 400 616 mw Using either the power-down and enable register or the

EXT_PWR_DWN pin

CMOS LOGIC INPUTS

Input High Voltage (V1) 2.0 DVDD_I/0 |V
Input Low Voltage (V,.) 0.8 \Y
Input Current (Iiny, Iine) +60 +200 HA AtV=0Vand V,y=DVDD_I/O
Maximum Input Capacitance (Ci) 3 pF
CMOS LOGIC OUTPUTS
Output High Voltage (Von) 2.7 DVDD_I/O \% lon=1mA
Output High Voltage (VoL) 0.4 \Y loo=1mA
REF CLK INPUT CHARACTERISTICS REF CLK inputs should always be ac-coupled (both single-ended
and differential)
REF CLK Multiplier Bypassed
Input Capacitance 1 pF Single-ended, each pin
Input Resistance 14 kQ Differential
Internally Generated DC Bias 2 \Y
Voltage
Differential Input Voltage 0.8 15 V p-p
REF CLK Multiplier Enabled
Input Capacitance 1 pF Single-ended, each pin
Input Resistance 1.4 kQ Differential
Internally Generated DC Bias 2 \Y
Voltage
Differential Input VVoltage 0.8 15 V p-p

Rev. A — 4/45 —
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AC 4%

FRZHENZR\VERY . AVDD (1.8V)5 LU DVDD (1.8V) = 1.8 V £ 5%, AVDD3 (3.3V)# L (' DVDD_I/O (3.3V) =3.3 V + 5%, Ta = 25°C,
Rser=3.3kQ. lour=20mA, SMBY 77 LR - 7y 7 JE#=35GHz, U 77 L & « 71 v 7 (REF CLK)Ef585 2 /31 /XA,

=2
Parameter Min Typ Max Unit Test Conditions/Comments
REF CLK INPUT Input frequency range
REF CLK Multiplier Bypassed
Input Frequency Range 500 3500 MHz Maximum four is 0.4 % fsyscik
Duty Cycle 45 55 %
Minimum Differential Input Level 632 mV p-p Equivalent to 316 mV swing on each leg
System Clock (SYSCLK) PLL Enabled
VCO Frequency Range 2400 2500 MHz
VCO Gain (Kv) 60 MHz/V
Maximum PFD Rate 125 MHz
CLOCK DRIVERS
SYNC_CLK Output Driver
Frequency Range 146 MHz
Duty Cycle 45 50 55 %
Rise Time/Fall Time (20% to 80%) 650 ps
SYNC_OUT Output Driver 10 pF load
Frequency Range 9.1 MHz
Duty Cycle 33 66 % CFR2 register, Bit9 =1
Rise Time (20% to 80%) 1350 ps 10 pF load
Fall Time (20% to 80%) 1670 ps 10 pF load
DAC OUTPUT CHARACTERISTICS
Output Frequency Range (1% Nyquist 0 1750 MHz
Zone)
Output Resistance 50 Q Single-ended (each pin internally terminated to
AVDD (3.3V))
Output Capacitance 5 pF
Full-Scale Output Current 20.48 mA Range depends on DAC Rser resistor
Gain Error -10 +10 % FS
Output Offset 0.6 HA
Voltage Compliance Range AVDD - AVDD+ |V
0.50 0.50
Wideband SFDR See the Typical Performance Characteristics
section
101.1 MHz Output —66 dBc 0 MHz to 1750 MHz
427.5 MHz Output —65 dBc 0 MHz to 1750 MHz
696.5 MHz Output =57 dBc 0 MHz to 1750 MHz
1396.5 MHz Output -52 dBc 0 MHz to 1750 MHz
Narrow-Band SFDR See the Typical Performance Characteristics
section
100.5 MHz Output -95 dBc +500 kHz
427.5 MHz Output -95 dBc +500 kHz
696.5 MHz Output -95 dBc +500 kHz
1396.5 MHz Output -92 dBc +500 kHz
DIGITAL TIMING SPECIFICATIONS
Time Required to Enter Power-Down 45 ns Power-down mode loses DAC/PLL calibration
settings
Time Required to Leave Power-Down 250 ns Must recalibrate DAC/PLL
Minimum Master Reset time 24 SYSCLK cycles
Maximum DAC Calibration Time (tcaL) 152 ps fear = fsvscik/384 USRO register, Bit 6 = 0; see
the DAC Calibration Output section for formula
Maximum PLL Calibration Time (trer cLk) 16 ms PFD rate = 25 MHz
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Parameter Min Typ Max Unit Test Conditions/Comments
8 ms PFD rate = 50 MHz
Maximum Profile Toggle Rate 1 SYNC_CLK period
PARALLEL PORT TIMING

Write Timing
Address Setup Time to WR Active 1 ns
Address Hold Time to WR Inactive 0 ns
Data Setup Time to WR Inactive 3.8 ns
Data Hold Time to WR Inactive 0 ns
WR Minimum Low Time 2.1 ns
WR Minimum High Time 38 ns
Minimum WR Time 105 ns

Read Timing
Address to Data Valid 92 ns
Address Hold to RD Inactive 0 ns
RD Active to Data Valid 69 ns
RD Inactive to Data Tristate 50 ns
RD Minimum Low Time 69 ns
RD Minimum High Time 50 ns

SERIAL PORT TIMING

SCLK Clock Rate (1/tcik ) 80 MHz SCLK duty cycle = 50%

SCLK Pulse Width High, trich 15 ns

SCLK Pulse Width Low, tiow 51 ns

SDIO to SCLK Setup Time, tps 49 ns

SDIO to SCLK Hold Time, tpn 0 ns

SCLK Falling Edge to Valid Data on 78 ns
SDIO/SDO, tpy

CS to SCLK Setup Time, ts 4 ns

CS to SCLK Hold Time, t 0 ns

€S Minimum Pulse Width High, tows 4 ns

DATA PORT TIMING

D[31:0] Setup Time to SYNC_CLK 2 ns

D[31:0] Hold Time to SYNC_CLK 0 ns

F[3:0] Setup Time to SYNC_CLK 2 ns

F[3:0] Hold Time to SYNC_CLK 0 ns

10_UPDATE Pin Setup Time to 2 ns
SYNC_CLK

I0_UPDATE Pin Hold Time to 0 ns
SYNC_CLK

Profile Pin Setup Time to SYNC_CLK ns

Profile Pin Hold Time to SYNC_CLK 2 ns

DR_CTL/DR_HOLD Setup Time to 2 0 ns
SYNC_CLK

DR_CTL/DR_HOLD Hold Time to 0 ns
SYNC_CLK

DATA LATENCY (PIPELINE DELAY)

Single Tone Mode (Matched Latency SYSCLK cycles = fs = system clock frequency
Disabled) in GHz
Frequency 320 SYSCLK cycles
Phase 296 SYSCLK cycles
Amplitude 104 SYSCLK cycles

Single Tone Mode (Matched Latency
Enabled)

Frequency 320 SYSCLK cycles
Phase 320
Amplitude 320 SYSCLK cycles
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Parameter Min Typ Max Unit Test Conditions/Comments
Profile Pin Selection Mode
Frequency 320 SYSCLK cycles
Phase 296 SYSCLK cycles
Amplitude 104 SYSCLK cycles
Modulation Mode with 32-Bit Parallel
Port
Frequency 296 SYSCLK cycles
Phase 272 SYSCLK cycles
Amplitude 80 SYSCLK cycles
Sweep Mode
Frequency 392 SYSCLK cycles
Phase 368 SYSCLK cycles
Amplitude 176 SYSCLK cycles
Rev. A — 7/45 —
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B RARTER

3.

Parameter Rating

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

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

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

Storage Temperature Range —65°C to +150°C
Operating Temperature Range —40°C to +85°C
Maximum Junction Temperature 150°C

Lead Temperature (10 sec Soldering) 300°C

LR IR KREREBZ DA NV AENZ D ET A ZAZEA
RG22 5252 683H0 T, ZOBREFA NLAEKOH
EDOHZEBMETHHLOTHY ., ZOMEEOEEDE S v a iC
LT O2HREMLU L TOT AL REMEEZEDTZHLOTIEH Y £8
Mo TN A Z RFREEHHR KERRIBICE < &7 34 2AD[5H

LR 7 2 a g

Rev. A

Riree

x4

Symbol | Description Value! | Unit

05a Junction-to-ambient thermal resistance 24.1 °CIW
(still air) per JEDEC JESD51-2

Oima Junction-to-ambient thermal resistance 21.3 °CIW
(1.0 m/sec airflow)
per JEDEC JESD51-6

Osma Junction-to-ambient thermal resistance 20.0 °CIW
(2.0 m/sec air flow)
per JEDEC JESD51-6

058 Junction-to-board thermal resistance (still | 13.3 °C/IW
air) per JEDEC JESD51-8

Yig Junction-to-board characterization 12.8 °CIW
parameter (still air) per JEDEC JESD51-6

05c Junction-to-case thermal resistance 221 °CIW

Yir Junction-to-top-of-package 0.23 °CIW

characterization parameter (still air) per
JEDEC JESD51-2

EERIIY R 2 b=y a bbb o3, PCBIX JEDEC £/8 T4, FEE
DT TV r—a yOBPERETIE, ThODFHRTORELFRLTHL I &
EWERT D0, TFVr—a v TORMEEERS AL Z L BQBE

<.

ESD OixE

A

ESD (BENRSE) OXEBEZITPT VT NI AT

T, BAZH T A AREEAR— L, B
NRVWEERETHZENHY 4, ARTITY
ME ORFEFHANN T 5 ESD R & PR L CTiEvy

‘Q: \ ETD, T ABEERAF—OHEREE -
T, REEE LD AMREENDY 2T, Lo

T, MERESLOIREIR T 2 Bk 3 272, ESD (Xt
THME R TREEEZ# LD Z a2 BRI LET,
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D5
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GND
D4/SYNCIO
D3/SDO
D2/SDIO/WR
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DO/CS/PWD

NOTES

1. THE EPAD MUST BE SOLDERED TO GROUND.

& 5.8 VBEDEHHA

(3.3V)
82 SYNC_CLK

85 MASTER_RESET

86 I/O_UPDATE
83 DVDD_I/O

osK
DROVER
DRHOLD
DRCTL
SYNC_IN
SYNC_OUT
AVDD (3.3V)
REF
LOOP_FILTER
AVDD (1.8V)
AVDD (1.8V)
REF CLK
REF CLK
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AVDD (3.3V)
AGND
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DAC_BP
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D10/A2 110

D9/A1 1/0
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NRIVNVEADE TV a v ERHIELET, 612, 78T L - R— MNIZA L7 b FSK, PSK,
ASK (E721X 26 DA EO)VERT — 2 2T 2 L OICHET A LN TEEY, 2y
ke RXTLL s R— MEKIZ, 4KDT 77 gy - B (FO~F)DREETHRESNET,
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V(FO~ F3)DRREIC L v FRE S E T,
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—H2 T4, FTFNBLOAXYEAAT RLA - T4 LTCOMEERIZ, 777 vary -8
Y(FO~ F3)DRREIC L wEEshET,

NRIL e R—=F L/ TRLZA TV, ZOELDHEA L7 | FSK, PSK 7213 ASKF
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Y(FO~ F3)DRREIC L wFEE s ET,
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V(FO~ F3)DRREIC L wFEEsShET,

RILI e R—h BV /T RLRA Ty, Ty 7iar - BV (FO~F)DIRIEITIKTET D
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AHAT FLA - I LTO/MEEIX, 77> 273 ar - B2 (FO~F)DIREEIC L VIEE SN
E3r I8
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TIXASK T =X DDA TY, FO~F3IZED T U TV = RFRBhEND E, ZOE 2o
TYITN-FR—+%2VEy FLET,
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IINEL A X EEERT D12 0OEAREH SN ET,

21 D1/SCLK/RD [ RSGLL s Fe ke B/ VUTA s Iayy JHHAN, O L. ¥4 17 b FSK.
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ET U TAVEMED SCLKICEHENET, XTLb s T—RBA =T NhENDE, ZOE
IIE L A EOFEH LICER S ET,

22 DO/CS/PWD I NIV e R—bh -/ FyT LT N RTUE, ZOENE, XA L7 b FSK,
PSK., F721Z ASKTF—X D D0 T3, FO~F3IZLV U TN« E— RIS E, Z0OF
VIV TUEMEDOT T v L MIERERET, T LIV BT KRR X =TV END
L. ZOEE8E Yy b e FT—=HFEIF16E Y b THOBREIHEHENET,

6, 23, 73 DVDD (1.8V) I FOHN e a T EIENL8V),

7. 17, 24, 74, DGND I FOHN TR,

84

16, 83 DVDD_l/O (3.3V) | | T H NN HIIEEB.3 V),

32, 56, 57 AVDD (1.8V) I 7Frus - arERDLSV),

33, 35, 37, AGND I FIFRs e SR,

38, 44, 46,

49, 51

34, 36, 39, AVDD (3.3V) I 7 r 27 DAC &K (3.3 V),

40, 43, 47,

50, 52, 53, 60

25, 26, 27 PS0~PS2 I TaT A NRIRE Y, FTOENANINT 7T 47+~ A1) TNHDE %~ T, DDS D 8fE
HOMAMAWRI T 0 7 7 A LVERBIRLET, ZAHDOELOND 15O OREZET TS
L. TRTOUNO Ny 7 7 OBEENRKIET H L VA Z RS ET, IREEEIL,
SYNC_CLK B (B 82) THRETHMENDH Y £7°,

28, 29, 30, 31 | FO~F3 I Tyl vav ey, FURLAS, THUHDOEVOREICEY, VUT L e A B —T 2 —
AEFNEINT U A B =T 2= ZADOWTNEHERTLIEELET, EbI, 777 v 3
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DB FEERELET,

41 AOUT (o] DACHR#iH ) Y — A, TFHua 7 HH(EEE—R), WNEET S50 Q#Hi%Z N LT AVDD (3.3V)IZ i
S TWET,

42 AOUT o] DACH 1Y —2A, 7FHua ZHA(EEE—K), WET 50 Q iz LT AVDD (3.3V)IZHik S L
TWVWET,

45 DAC_BP I DAC /A /XA « B, DACEFRIROLEHIE /) — F~OT 7 v A& LE S, T &7
S REDRMIcarF oy aEEt oL, DACHH D ) A Ak am LS5 2 LN TxF
D

48 DAC_RSET 0] Trues U7y LA, DACH IO IZNVAr—)L - VT 75 ABRETE, —ork
AGND & ORIZ 33 kQIEFI 2B L T &0,

54 REF_CLK I WHEY 77 VR - vav s AN, Trhas A,

55 REF_CLK I Y77V R -rmay 7 AN, 7Fa 7 AN,

58 LOOP_FILTER (o] SR PLLI—F « 7 4 VK« ) — R,

59 REF 0 n—A)VPLLY 7 7 L AEE, BEIE 2.05V (typ).

61 SYNC_OUT (o] FYHNVEMM ), BTy TORMICERLET,

62 SYNC_IN | FURNEAT, BTy TORPNHER L ET,

63 DRCTL I FrvFeaviua—, FTUVBNVANINT 7T 4T 1 A)e TOENIAA =T HIAT v 7 /5%
7N EHE L E T,

64 DRHOLD | FGUT e m—IR, TOFNAINT VT AT Ay TITATDEEAL =T EAZIEESEET,
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65 DROVER o] TUT TN TUBNINT VT 47 1 A)y ZOEUNE, TYVFNTUT - VxR
L—& 0, REFEHO EREILFRICEET Dm0y 7 LI ET,

66 OSK I WA T N e =oAL T, TOBNAINT 7T 47 -~ A), OSKEfENR~=2T /L - T—RE
TIFEBE—RFDOLE, ZOV L OSKHEREZHIE LT, v=a7 /- E— FTIL, BEHRE
0(F—+ LIV ERESNIRIEA 7 —V « 77 7 Z( A« LYV EDRTHW X £, B
BE— FTIE, MIERIEE s £ T, EHRIER r—1 - 77 7 ZETRAA =T S HET,

67 EXT_PWR_DWN | | RN =T, FORNAINT 7T 47 1 A), TOEENAAL - LAYLST S & BIE
RESNTNDLEINRNT—=Z T - F— RS ET,

82 SYNC_CLK 0] 7wy Wh, TYZNMET, I0O_UPDATE, PS[2:0], /87 L /L« F—4& « ;R— K(DO~D31)D L
VT v T EDEZL DT VENVATNE, TOREONLENRY =y UTHRESNDILER DY F
7

85 MASTER_RESET | | ~AZ— Vv b, FOINANNTITAT " A)y TRXTDAEY c LAV &I IT
L. LYRFIZT 74V MlaRELET,

86 I/0O_UPDATE I AN/ WMHEF, FTOINANINT I T 4T+ L) ZOELENL - LT D E, 10Ny
7 7 BRI T 2N L AL ~EBRESNET,

EPAD T AR—RA K -y K, EPAD LT T T RNy T T2 0ERH Y £7,

tI=A%, 0=i71,

Rev. A

— 11/45 —




AD9914

KRBT ERERIE

BRIZIREN VIR Y | AFEIREE, DAC Rser=33kQ, Ta=25°C,
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0 0
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0 v 0 A 4
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£ 2
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—90 -90 .
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SYSCLK = 3.5 GHz (SYSCLK PLL /8N4 /\OX) SYSCLK = 3.5 GHz (SYSCLK PLL % /XA /\°X)
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AGND
Iks
—_— -
CURRENT CURRENT
SWITCH |~e—]| C%V"{"TngL | swiTcH DVDD (3.3V)
ARRAY ARRAY
IEs/2 + lcope * Irs/2 = lcope
CODE
AOUT (42) (@) AouT
INTERNAL INTERNAL .
500 500 . g
3 8
AVDD (3.3V) g = .

26.DAC Hi 28.CMOS A 71

AVDD (3.3V)

DVDD (3.3V)

REF_CLK REF_CLK

10836-043

10836-048

29.CMOS H /3
27.REF CLK A
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AD9914 (ZITIR D 5 >OEHEE— R H Y £,
. TN e b=

7a 7y A NVER

TUEN e TUTER) =T - AL —T)
NIV« F—H « K— NEH

A=Y/ Ay N e S SO S N

FE— NI A AR ERIEOE SHIE AT A -2 %

DDS ~H5 2 ZBEICfEDND T —# « Y —ZAZRELET, EWE,
RAH, IRIED O 72 DFE A OB DE~T — 2 2 0E T 20,

E—FBIO /3 Enaryfa— -y hbT77 7y
gy BUCESWTRESINET,

FEx OF— RIIMSLICHE SN E T2, RRIZA F—T V452
ERTEET, ZhCEY, HEEHFCIDERTINET
R WL~V DR L FE 328, #EoT—% « VY —ANn
[fl U DDSAE 5l T A —2 ZBEh T 20 %813 57-9, Z0
FONA AIERNEN T 2 F 2 ERA LTV ET,

TN b= - B— KT, DDS FEHlE/NT A — & | TEE
TaT AN TaTTIT  LUREINLEELET, TV
B« T FEPHET— RTiL. DDS E5HHNT A —2 357K
e T T e VR =D RELET, XTI T—H .
A— MNEFPE— K TIL, DDS {5Hlf#H T XA —X|JEE 7 1L
b R— I BES L ET,

flix OEFE— RIZ—%IZ. 150 DDSE S AT A —% To
HEMELET(RT LIV s F—F « R— b afEAT 2R —F LR
F—<v FTIX 2 0), HZM DDS E SHlH T A —2iT7 s
FIVT  LURAKITHRES N, IR L2 — RIZ&E CCHBIY
IZ DDS ~ESNET,

O ST T b e F—oA T OSKIEEL AT 2t TEE
9, ZOBERETIL, DDS DORIE/XT A —HZIZxt L COHRFRRHI
DFTEN V=T - F0F - VR —FEHEALET, 0SK
F§iElX, DDS fEiE/ ST A — X Z#EREH CX T —% « Y —A X
D EVMBIEIBL 2R > TWET, L7223 »> T, OSK HEEEN A 1 —
TLENTWD EXiIhoT—% « V—27\ DDS g 4 B T
F A,

SV b=y E—F

I b= - B— KT, DDS G5l ST A — & M EEE
Iy AN TalTI0T  LUREANLEAENEY, 7
a7 7 A LiE, DDS E 5T A —Z BT H M L PR
ZTT, BEDOTRT 7 AL LYREARHY £, Tud A
e EVRIHED LV AZ ERIRT D L IMEATOILERD D
ZEITEBELTCLIEEY,

7774 LVERE—F

K77 7 A )ME, MISLIZT 7B AT5Z LN TEET, FSK,
PSK, E£721% ASK D&, 3 KD ET a7 7 4L - B
(PS[2:0N) &> CHLED T 7 7 A L ERIR L EF, SYNC_CLK
DOIRDON ENR Y=y PTOTa Ty AL - ErOREEICE - T,
BIRINTT a7 7 A VOREESID/NT A—4 T DDS BNHH S
NEF, LzRoT, 7uarrA L - EUrOREOELT XA
2 70%, SYNCCLK O ERY =y iz LTy b7 v 7 -
HALDEFR—IVE - XA L EWMETHENHY T, CFRL LY
A A (0X00[8]) OSK A F—T /L « B R &H - T, RIEHIE S A
F—=TNTDBMENRDDHZ EICEELTLLIEE N,
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TFOALSUTERE—F

FUHIN e T UTERET— R TIE, £ DDSE Sl T XA —X
WFEHET XL - 07 - P2 x L—4DRG)MLHEH INET,
FUTHERNT A—=2X, Y TAFERFIRT LA 0 R— %
B L CHIE S £,

FTUTERNRTG A= EES L TUTONERY A —T LT
TR 2 —7%Hld5Z R TEEd, FU07TDERE TR,
FUT DN EMVERSDAT v T e A XL AT T« L— b,
FUTDNTEROEIDAT T« A XL AT S« L— R
FTC, HEARETT,

TU7E Ry NHASMRETT PH VI RESNET,
DRG @ 32 &'y MHIJFJEWEEL, (oA, RIS E T3 5 OITRER
RETT, EWRBEARET DL &I, 32 By M RTEMVET AR,
PARFEIHRIEZRET D L &3, ThEh L6 vy MEEIT
Er128y MEHFEWVET,

Z T HMGL LN Y FI2ESE TR0k, DRCTL B2 &~ T4t
B SHE S ET, BME(DRHOLD)2fHH &, T 7« ¥
R —F &7V Yy MREEIFLSEHZ N TEET, CFRL
LIAHD OSK A F—T )b« By h&fio T, RIEHIE S A 1—
TNTEHEVENRSH D EICERELTLIEE N,

LI T—4 - R— b ERE—F

RT VI F = R— MEE— R T, 4550 DDS 15 Sl
TA=HZIE, BHH#EREY b XTI FT—HF K= kB
ENFd, 7y rvar Uit 2y e F=HU—F%
DDS E Bl ST A =X \CEAT 5 HikzHRELET, 32 £y
b T =T —=RDOT74—<> M, 74 A7 F— 3 (DRG
DG SN D /8T A — 5T D JAEEE T INARPIRIE) I BIfR 7
SFHRLALTFT U TT,

RS- FT—4 - 099 (SYNC_CLK)

AD9914 {% SYNC CLK B>~ oy 7{E5%%4 L, DAC ¥
TN L= ST LN e T —H e R— R DY TN L— MO
124 TEMEL £9, SYNC CLK (X, /¥T7 L)L« R—hDF—X -
ruay sl UTHREL S,

Jaygs< I - EVaAS5R-E—F
TusI<wI N TV 2T A T— RTiL, DRG B 7 % = A
L—H L Lo, DDS a7 DEAEBNEZLEZ D120, 55T
® 2 DRFHEICHIO S ARV INIEZ BT LN TEET,
FE#EDD DDS Tl ki 2 0 RFfEICHF S L E T, Ziud, (it
TH¥ 2L —FFAEKTF 2 —=r 7 - U= FFTW)LRILE Y
METH BT,
FEL, 7arso<7 s 2VaT A — FTIE, BT
WD L D270 F7,

fo = (fs)(FTW + A/B)/2%
ZIZT, fofs<¥%, 0<FTW<2*, 2<B<2¥-1 A<B,

ZORIZBx2ZDET 2T ATHD L (1EYE DDS 1% 22 ey
2T A)VEEWRLET, E5I2. B AREAERTHH-0, Fu s
TITNIREY 2T A O DDS BNMEHLNET,

TnrIGwT N EVaTA - E—FORAE, 32 By Ml T *
2 A L—H 1T, 22 DR KRELSOE T — A ——T & 5 Tk
THEELE T, T7bb, FHERERE B IZESHWTEFELEE
Ca T ATEELEST, M7 ¥ b —F DK 0 — L F——
T, 2By MIFET F =2 AL L—ZOBLEEIC 1 LSB OfEAINE X
NET, TOMEICEIY, MfET X2 L —FDET 2T AN B
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x PIEFINL DR ORDY), LD 2Bk T5Z &N
TELE2IT0ET,
FTW, A, BiZx7257 0/ 77 FVaTAEF—R- L
VALEERD D EEE, T s HEHIL MIN & LTRO D
ERHVET, T7hbb, ik tEEHM & NITER L 7-HIT,
438 MIN DEERI B RO E4, ICM x 2% % N THREL £,
Z OB OBEEE Y 2 FTW E(L Y A% 0x04[31:0]) & LE4, =
OBRREORED Y I,

Y = (2% x M) - (FTW x N)

Y DENG, 558 YIN DBEKN S A RDDHZLICED, AL B%

RkdODHZENTEET, WIZ, BROEDOS % A(LTRE

0x06[31:0]) & L. 43Rk B (LA Z 0x05[31:0]) & L £,

Bz 1%, 300 MHz ZIEREIC 1 GHz S AT A« 7y 7 LR S

% Z L ITEERED DDS TIIARFHETT S, 7rsI<=7 L - TV

FAEMH L ROXDITAREICAR D FT,

S P folfs B IRD X H IS L TR LET,
300,000,000/1,000,000,000

OB EERISER 30T AL, M=3 L N=101"EbNET,

FTW 13 (M x 22N + 72 b5 (3 x 2%)/10 O K #s 4 T,

1,288,490,188 (32 &' v b 16 i#3R Tl 0X4CCCCCCO)IZ4 L< 72

K6.T—4 - V—RADBEIEN

DET, @x2%)10 DRV Yix, (2% x 3) - (1,288,490,188 x 10)T,
8ICEE L 9, ZD=®d, YIN I 8/10 (2720, BERID 4/5
WCRVES, LER->T, A=4E B=5s523EbNFETF@2Ey |k
16 #F R TiE, £H-Z41 0x00000004 & 0x00000005), FTW. A,
BOZINLDIET AD14 2R ETHE, VAT A7y ]
BEHDIEREIT 310 125 LW AR AR L Z N TEET,

E— FOEEIEL

BT — FEMILICEME TE DHEREN H D72, [ L DDS 15 5l
RTA—Z(EWH MDA, IRIE)ZEE L LS LT EKOT—
Koo V—REFFOZ L NHEETT, BAERET A7, ADI914 X
BERIEN S AT L EBRA L TWET, £ 612, % DDSE— ROE
FNEfZZE L DET, & 6 DTF—X « Y—ZADFNZ, ¥ED DDS
[BREIE NG A =2 DF—% « ) — R EFREIEICR LET, B2,
T T A FT— R e A RX—T) By hENRT LI F—
Koo dR— kA F—=T ) By MOX0L[23:22)3 e ¥ 7 1 IZER
EINT, WAhHEH DDS HI~NEEETF = —=27 - U— Rl
Wik ricESND E, T 77 A NVERE— KRBT L
JUe F—2 o B NEPE— RL OB ENET,

DDS Signal Control Parameters

Priority Data Source Conditions

Highest Priority | Programmable

modulus

control output phase adjustment.

Profiles
independently, if desired.

Lowest Priority | Parallel port

If programmable modulus mode is used to output frequency only, no other data source can be used to control the output
frequency in this mode. Note that the DRG is used in conjunction with programmable modulus mode; therefore, the DRG
cannot be used to sweep phase or amplitude in programmable modulus mode.

If output phase offset control is desired, enable profile mode and use the profile registers and profile pins accordingly to

If output amplitude control is desired, enable profile mode and use the profile registers and profile pins accordingly to
control output amplitude adjustment. Note that the OSK enable bit must be set to control the output amplitude.

DRG The digital ramp modulation mode is the next highest priority mode. If the DRG is enabled to sweep output frequency,
phase, or amplitude, the two parameters not being swept can be controlled independently via the profile mode.

The profile modulation mode is the next highest priority mode. Profile mode can be used to control all three parameters

Parallel data port modulation has the lowest priority but the most flexibility as far as changing any parameter at the high
rate. See the Programming and Function Pins section.
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FTW
fOUT = (1 _ZT) fSYSCLK

16 £y MifiA 7> b« U— RKPOW)Z{E S &, DDS 55D
SNARE T P X VENCHIET D Z N TEET, ZOMEA T &
v ME, DDS =2 7RO RIRA T 7 > 7 NERORT T X

(FTW > 2%

DDS SIGNAL CONTROL PARAMETERS
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BED R —) b« 77 7 ZTh L CTEE ASF fHZEsRD D & &1,
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{EE D DDS (G 5l /8T A — X 2T 5 & 512 AD9914 &% E
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ZhE, EPE S TIEY feysoxk DEBIZICA A=V NEHNH Z &
EEWRLEY, ZOT A RAEEFEE LTHEAT B4,

INHEDA A=Y ORBEERTINENDH Y 7,

CONTROL |
PHASE !
oFFseT ¢
CONTROL | MSB ALIGNED
| | 2-BI
I | ACCUMULATOR 14 12
| |
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12 Evw F DACHAH

AD9914 |X 12 B> hDEFRH I DAC ZWNE L CWET, HHE
Wik, 2 DO EES FHEESE LT IRET, D
i) L. DAC HHICBN S FEE— K « /A4 XOBALAA/DEL
BRDLHDT, BEH /A RXURKREL 2DHEBH £3,
DAC RSET B> & AGND & ORI AMS T HPT(Reer) & BEfE T2 &
V757 L RAEWMPHESIINET, Repr DHELEEIL 3.3kQ T,
HAOEBENRED L TIAT R LUPHICEEA L HICA
fFEIRICER L CLEE W, BENZOFBEEBE LD &, BEAHN
K& 7Y, DACHARIKIZHEZ 52562 L08H 7,

DACxx U JL—arvHA

CFR4 =1 b a—)b « L' A Z(0x03[24])? DAC CAL A %—7 /L -
By Miv=aT7 A TEy bL, ZO®%ERT—T v FTHBIO
REF CLK ¥7213NEV AT b - 70w I BEZ LTI VT T
HRENRHY FT, LY, A DAC ¥4 I 7Dk b
ToT e BALNER—IVER - A LEKELTINETY ) 7L
—yary e b—FrniEEhanEd, Fx VT —a Ikl
T5HE, HEMET L, BRENKDbNRDSZEbHY £, DAC 7
By 7 OXFx )T L—va CET AR, RATHESNE
7,

¥ OREMEIL, DDS ANICHEN AR KT =a—=27 - U—F
FTWIZ LV IREESNET, DAC T ITEAT v
AEBERBIEET, COTAAFE, BTV T TrEAD
JARET g IVEHDOZDOMD AT 7 A %BRELET,

DAC %7« VAT AEHKT HDT, DAC IZATTEND
TUHIN e TN ET I a S RIBICIERICERT LT A0
M%7 4V 2T H0ERHY 3, 74002 7\ DAC H
JITiE. DC ST A F 2 b EEE(fs/2) £ TOMEERAN— AN
REEREENTHET, BROICIIERA E TILN B N— AN
VREBOAA—TVHEENTOET, FEEFDOA A ~—°/°(
31 ZR)IIR—ANV FEFOHBA A—TTHDZ LITHEEL
TLIZEV, EHIZ, DAC 1) A7 AR sin(x)/x JATS/K@
WEEZ T TCWET, Zhid. DAC HAOEEDY T - 7T
FeAR—n Rk BELET,

DAC ) DEARFEREEERT 27 7V r— a v OgE, B4
T 4 IV DIREITR— AR RGH(A A= O)fz@ﬂéﬁ\ ftod
FTRCOA A=V ERERIIRETILERH D 0, EEO7
A VH IS, FTRH IR 20% % B N —9" 5 Ll )
BB A D, TEALITARICeE—LF T L, ED DA A
— VIR L TRERBREREZMHEREFLETGEETIED Y TEAN),
RE/p 27 ) 7 A LTEEEORBECIS U T, 3k, 5Kk, £720%
TROFEH T =R « 7 4 VPRI S ET,

FA XA NERED LOA A=V TEWETDZT AV r—3 9T

531,840 . ) U
tea (fs) = ; E. =2 T4 N FORPYVICNS FRR - 7 4 V25
S LET, BETZALZOTYA X, Bt aRIc K& s
EHZET, 20D, BRET o F - FHA UL EBERN
BEJ/141L% Ry 2 MREE RS T2 DICRE T,
DAC tHAMESIT, fs CTHU AL LEEERKE LTEAET, EiX
MAGNITUDE
(dB)
IMAGEO |  IMAGE1 IMAGE2 | IMAGE3 | IMAGE4 |
0 L | | | |
ol -~ | e e | /’____I_
prvary \| FLer | N7 I N I
40T | SIGNAL RESPONSE i I sinpoix A/ |
lenveLope| I |
60 1
/ | | |
-80 T |sPuRs | | | | |
100 L—Ls Ifl. . | . .|?||.|I . .I|.|?||f
fs/2 3fg/2 2f sf/2 8
BASE BAND g

X 31.H/4E T 1 ILRIEEX DAC ARY kL
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4 0v4 AA(REF_CLK/REF_CLK)

REF_CLK/REF_CLKDO#E

AD9914 TiX., REF_CLK/REF_CLKA JJ¥°r Zffi o THEBSYSCLK
BE(T7RPBLDACY VT« 70w 2)VeAETELEL DT
a v &Y HR—FLCWET, REF CLKANIE, E#Emiis s
IV ROV —ANLEENE TN TEES, £, M7
WA F—T N T&E HNEMNFEE » 7 « L—7(PLL&ESa b H Y £
4, 7272 L. PLLIZSYSCLK{E 5% 2.4 GHz~2.5 GHzDEEIZH
RLET, PLLEZASA N2 5 & 1T, EBESOMANHRE S

NFET, REF CLKIRED 7 1 v 7 K% [X] 32 1R LET, K 3212,

CFR3 = ba—/b - By N EFFEOHEET v v 7 L OXIG &R
L9,

LOOP_FILTER
(&8}
PLL ENABLE
CFR3[18]

DOUBLER ENABLE
FR3[19]

DOUBLER
CLOCK EDGE
CFR3[16]

—

ENABLE LOOP
FILTER

IN PLL ouT

CHARGE
pump _ DIVIDE

B SYSCLK

2 /INPUT DIVIDER
RESET CFR3[22] 2

INPUT DIVIDER RATIO  Icp  CFR3[15:8]
CFR3[21:20] CFR3[5:3]

REF_CLK

10836-028

32.REF_CLK® 7 Owv ¥

PLLA =T /L« By b &MH > TPLL S A £ 7213 EBEA S A2 %
BIRLET, BEEANASREERT 546, REF_CLK/REF_CLK
EAISEE S Y — A (v Sy REITER) N S ERENT 5
VERHY £, K 35GHzO ANAWEEZFR—FLT\E
7

REF_CLK/REF_CLK DB {ZERE)

EHFE Y — A% S 4. REF_CLK/REF_CLK Y > & Hi{E 5
THEIL, 01uyFo a5 Y TACHEALET, v /Loy R
BEY—RAZMIBFRT. Iz R EMERE S ),
F7213REF_ CLKA & v 7oy RCEBHRETS 2 LN T
F+., WFNOBEAES, 0L pFoa v F o oo T, M
REF_CLK/ REF_CLKE" > #ACHE& LT, # 1.35 VORNEDC/ S A
TABEICEELZEZ R NI A HLERDY 3, o
WL, K338 T &N,
REF_CLK/REF_CLKAJ#EHUITZEB TK 2.5 kQTHT (7=
RTIA 12 kQ), KERDDIER Y — AT A v B —
2 Ao TWET, REF_CLK/REF_CLK®D A S #EHTIZ ik
ENTD, BB U E— A AN EBIEH X 50T, EE
V—=ADWIA v E—H U ALRUEEES Z &N TEET, K
33D 2 5DFITIE, 50 QESIA L E—F U ADEE Y — A EfHo
TWET,

Rev. A

(55) REF_CLK
DIFFERENTIAL SOURCE,
DIFFERENTIAL INPUT
69 REF CLK
(59 REF_CLK
SINGLE-ENDED SOURCE,
DIFFERENTIAL INPUT
—| —G4) REF_CLK
F
0.1pF
{—G2) REF_cLK

SINGLE-ENDED SOURCE, $
SINGLE-ENDED INPUT 3 50Q

10836-029

r| (549 REF_CLK
0.1pF

33 E RO

A vY - L—F(PLLERES

WENIARE > 7« =T (PLL)IE. AT A - 7oy 7 B E Y
KIBIZENY 77 LR - 7oy 7 AREEEI AT > a V&
BELET, PLLIZ, IKWHPHO 7 1 7T~ 707 B 52 (8%
~285%), TR I T I NRTF—  RUTER, V—T - T4
SV B SMFFEREL(PLL LOOP_FILTER B 2 ~5) & AR — F LT
F9, TN OBERRIE PLL OFiRMEEZ R L, (7AH A XPERED
LA ATREIC L. AT 7 v ORI ML 5 2 3,
PLLICIX PLL By 7 -« E v b« £ P —F(OXIB[2AD b H Y %
T

PLL @ )8 B B#EIA (fsvscu) 1. PIEE VCO 12X Y 2.4 GHz <
fovscik <2.5 GHz OEFHIZHIFR S v E T,

VCOMDFyYITL—ay

PLL #ffio CY AT A« 70 v B3¥4ET D846, VCO 2yl
Fa—=r 7 LTENTHREZ BT 572012 VCO OF v U 7
L—a UBRRETYT, V77 LU RAANGEERRERGE.
CFR1 L2 % 0x00[24]> VCO ¥ ¥ U7 L —vay « A X—7
e By hETYH— T DH2H0ERHY £T, %KD VCO Fx U
TL—y a3y, VCO XYV T L—var By haE27UT L
722D VCO ¥ U T L— g VARG TAUERH Y F7,
VCO ¥+ U7 L —vauid, DAC Fx¥ U7 L —va itk
TPERE & BEBEDNIEIR SN2 BITAT O BERH Y £7,
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PLLF¥—C - KT

Fx— ﬂ?/7'£(nﬁh(|cp)f[ﬁﬂi\ VCO ¥ U7 L—var - 7n
AT CFR3 L ¥ % (0x02[15:8]) D Jid 43 Jil k. N[7:0)i2 ki &S
= JiaE sy B (N = 8~255) % i » THEIICERIRENES, Frv—
e RNV TERME~~= 2T VT EEETT S L XX, CFR3
(X02[6]) D~ == T )V lpiIRE Y hE BV Y 7 LIZERET D HNE
BHYET,

AT LY, PLL MEREZ Rl b g DML S ES, &K T
2, By MEELART ¥ —Y KT BROMEE R LET,

KIPLLFv¥—2 - Ry TER

Icp Bits (CFR3[5:3]) Charge Pump Current, Icp (nA)

000 125

001 250

010 375

011 500 (default)
100 625

101 750

110 875

111 1000

RBNDALEFv—2 - Ry TEROHAIN

Recommended Charge Pump Current,

N Divider Range lcp (nA)
8t015 125

16 to 23 250
241035 375
36t043 500
441055 625

56 to 63 750

64 to 79 875

80 to 100 1000

PLLIL—T - 24 L3255

=" T 4 N ORI, TAA ANFTICH Y £9(X 34 &
M), HELZSMT T =2 5 o Hilild 560 pF T, Cp & Rpz IZjE S
NTNWBID, M =2 o7 vl & > Tr— 7 kg % 58 i
THILEFHERINETA, HFEETTRF vy —Y - KU 7ERR
TN EERE T,

B 213, lep = 375 pA. Ky = 60 MHz/V, N =50 &5 2% X 912 PLL
oo TVERET DA, — 7 HIRIEITH 250 kHz (2700 &
7

Rev. A

L ¢, = 560pF (RECOMMENDED)

'Ol
N
N
©
T
IL

REF KSB\LOOP,F'LTER
>

50pF $ Rpz (3.5kQ)

REFCLK PLL
PLL IN —L—p]

! PFD |»| CP [ VCO)}94+ PLL OUT
1
1
i LE
1
1

34.REF CLK PLLAMFIFIL—TF - T 1L &

10836-030

PLL Ay Y &R

PLLZfHLCWDIEA, PLLE v 7 - By MNOXIB[24)NT 7 7
T e A2 5T, PLLA REF CLK ANfEHIcry 7 L2 &
ERRLET,

HALT k- F—A 245 (0SK)

OSKHEBE(X 35)% (5 &, DDSOH G BIRIEEFIEH T2 2 &2
TExET, OSKT 1 v 7 CHRAINIRIET —#1%, RIET —
ZDDS~HRT B L Y IR E SN fthofiE 7 vy 7 LB E
NEF, 207D, OSKF—F « VY —=ZANA X —TILEN5D &,
OFTRTOREET —4 « V—ARN EEXESNET,
OSKHEREDENEIZ, CFRL L ¥ A Z NDOSKA 5 — 7 /L(0x00[8]) &
SEFOSKA 2 —7 L (0x00[9])D 2 B > k., AMFOSKY' Y, 7>
AN B, SHOTOT AN LUAXDOHND 1 DIZHD
RIEAr—IL s 77 72D 12y b billEnEd, 7unry
AN B m o TRREDIRIEA 77—V - 77 7 Z &L T
70Ty AN LURFEFRLET,

OSK7 vy 27 D7 T4~ Ul#iE, OSKA R—7 /- v b
(0x00[8]) T, OSKHktER T 4 A= —T /LT 2% L OSKA T A3l
ML, OSKE TR I ET,

OSK &> DH$REIT. SMEROSKA F—7 /b » B v b & OSKA F—
)b By hOREIIKFELET, My hauyys 11 _mﬁb\
OSKE'>»%ZmrTy 7 OICRET DL, HIHREIX 012720 £7,
ZFOMOBE, OSKE 2y v 7 11ItdE, a7y AL
EUBPRIS LT 8T a 7 s AL - LYAZOND 1 2I2H
DIRMEAR r—)b « 77 7 ZHIZ X » THIRIENERE SN ET,

PS0 PS1 PS2 OSK

DaDatD 66

OSK ENABLE —»|
EXTERNAL ___p|

OSK ENABLE
--------------------------- TO DDS

0SK 12 AMPLITUDE
AMPLITUDE SCALE 12
FACTOR (L OF 8 .-+> CONTROLLER[7= CONTROL

SELECTED PROFILE | PARAMETER
REGISTERS [27:16]) |

10836-031

DDS CLOCK

35.0SKn 7Oy I K
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TINS5 - xR L—42(DRG)

DRG D&

PEAE, AP, FRIEEEZRE LBBER A » b biRE LT
KTHRA L FNETAAL =TT 57202, ADOLS [ IRmERT VX
e T e VR —HERNELTWET, DRGTIEL, =2 b
o— s LYAZD 8 By M, 3ARDHEE L, 5D 32 By
ke LYRZEHEHLTOET(X 36 BIR),

DRCTL

(®) DRHOLD
() DROVER

8

DIGITAL RAMP ENABLE —
2
DIGITAL RAMP DESTINATION —4|

2
DIGITAL RAMP NO-DWELL —#45

LOAD LRR AT I/O_UPDATE ——
CLEAR DIGITAL

RAMP ACCUMULATOR >
AUTOCLEAR DIGITAL
RAMP ACCUMULATOR
DIGITAL RAMP LOWER LIMIT REGlSTER—,L> DIGITAL |32
"""" RAMP
....... GENERATOR | ‘TO DDS
SIGNAL
"DIGITAL RAMP UPPER LIMIT REGISTER - +> SIoNAL |
PARAMETER
r RISING DIGITAL RAMP STEP 152
s SIZEREGISTER k
T "TFALLING DIGITAL RAMP STEP 132
3 SIZE REGISTER |
"""" 1132
DIGITAL RAMP RATE REGISTER  —Z#]
....... _l
DDS CLOCK g

M36.TTHIL-ZTOTOvIK

DRGOZZ A~ VHlI#ENL, TUXN T T« f F—

T By

FOXOL[I9)TT, T4 A=—T N EN5 &, MDODRGASHIEA
MR INT, WEZ ey 2R3y vy N D SUCTHE R 2 Bk

LETS

DRGHINIX 32 By "MFHZR LT —4

cNZATHY, R 9IS

Carvbha—)Ls T7o 79y LIAX2D2EY hOTY
B e FUT T AATR—ay - By bLilElE N T, 3

> DDDS{E =l

BRTA—=ZONOERED 1 O~EEhid 5 2 LR
T&ET, ZOREy MHNRIZ, T4 AT H—

ar by

MZE-oTHREEND, MSBEFID 32 By MNEAWEHIT A —4
16 By MIFERT A =% F£721% 12 £y MEE/ T XA —% T4,

T A AT R—
NI SN E T,

RITCRIL - SUTDTARATR—Y3 Y

va U E T IRIE R O

Yitr. REMOTHE >

Digital Ramp

Destination Bits DDS Signal Control | Bits Assigned to
(CFR2[21:20]) Parameter DDS Parameter
00 Frequency 31:0

01 Phase 31:18

1x* Amplitude 31:20

1x = don’t care,

DRG®D T v I T T Fu /<=7 /LT, Zhidix, 7
TOETR, BERTF U TODELADAT—TREICHTH AT v
T oA X ZXT T L— FOMSERHIEN S ENE T, DRG
DFLWTr v 7 XEX ITITRLET,

S 7OHMIL, DRCTL LV EHEIEESNET, o %
Yy 029 5EDRG T VU AIFAARAR—TIZ, uYy s 1T
5L DRG I IFIEAR—F 10, FNFNRAD 4,

DRGIZ, mmmpﬁyﬁ%ﬁ@éﬂéf—wF&A%%f L
TWET, Zovrri2ndy s LICHET S E ., DRGIZERTODINEE
TEIEL, 2Yy 27 0 DEAIIDRGILEFINE L £9, DRGOT «
AT F—3 7 L5 TORWODDSE S NRT A =21, 775
ST TR T A ADLEEINET,

DIGITAL RAMP ACCUMULATOR

LOAD PRESET
LOAD LRR AT I/O_UPDATE —#CONTROL [—# LOAD
LOGIC
QH

DIGITAL
DRHOLD (64) 5 RAMP
DDS CLOCK TIMER

Rev. A

__________________ |
|
|
|
! 3 TODDS
! SIGNAL
QF—  LIMIT CONTROL t = 2 SNTROL
: PARAMETER
32 % 32% 1 1
|
I UPPER | I LOWER! !
LLmiT o LT | \
_______________ p—
NO-DWELL 2
- <-—<— NO DWELL
ACCUMULATOR CONTROL
RESET
CONTROL  |<e— CLEAR DIGITAL RAMP ACCUMULATOR
LOGIC
| <«— AUTOCLEAR DIGITAL RANMP ACC

10836-033

S o S e RO == i
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DRG (MR O— J&i{H

DRG ®a7ix, 7RI I TNREA~<hbray VEREISLD
RN EYRN THXFa2bLb—HTT, ¥ADHA L« X—RAL,
124 fsyscxk CEMET 2 DDS 70w 7 T3, ZOXA <L, TF=
L —2 O EFOMOMBERTE LET, EGFAYEAFAYD
An—7 « 27 v ZTRkEE, LIk O LS IR EAHE T,

24P
+At=

SYSCLK

24N
—At =

fSYSCLK

ZZT.PENIZ2OD 16 EY MET R EYy ke TUXL T
T e b— b LURKTEIIS L, AT v TR ESIBLET, N
I ToRAa—TESOAT v TR ERELET, PIET
TOEAT—TEGDOAT v TRIREERELET,

FUTDAR =Ty DEAT v« YA A(STEP) L A AT v
7« YA A(STEPN)IE., 32 By MET, 32 By O ERVEB L
VIETFRYOTF VRN - TG T« AT w7« F A R+ LI ZXZ(0x06
EOXONICRESNET, HFAT v 7« YA XI5 LEKR L
LCRELET(H— Ry =T IXHEMICSTEPNE AfEE B L E
T) 32 By b AT T e WA XML EWEE, A, E RS
DOEBOHAL L OB OBRIZ, TOFNL T T T AT F—
3y - By MUKFELET, EBREORBME, i, F7213ERA
T e A XL, MBS U T, RNDOMODSTEPN FE 721XSTEP
WA L CREAE LT IEEN,

M
FrequencyStep = (Fj fovseix

PhaseStep = @ )
2 (FV7 )
45M

PhaseStep = e

(%)

Amplitude Step = (%)I Fs

Rev. A

JERBEALIL, fsysekERTHE LR L (FIZIEMHz) TH D Z &
WICHEE LT &Y, RIBEAMIZ. DACO 7 LA 7 — L H H1ER
Irs% #THA & F U T @ 2 1EmA),

DA EARMED AT v 7« A ZROKXD BB AT v 7« oA IR
SonEd, ATy 7 YA XTI RN By MEETTF 2L —
ENFETH, MAELIRET 4 AT X—Y a0, EhEh 16
By bEREF1R2EY bTY, 20k, T4 AT =Y a T,
FEEONABEZIIREAT v 71332y h T 24— FEh,
FnFEnlety hEF Ry MDD LR ET,

AEO X D2, A7y TRRIE T n s =T Aig 16y b 24
~hbhHlEESNET, FA LTV RTINS DZ A~ & Fa—
RTDAXR ML 3 OBVET, TUVXN-TUT o fF—T
e By RBRZ U TIRENDE v MREBIZELL, %WV T 10 B
FHrEnzEE 1 DHOAXRV IR REELET, 2 DHOA R
FiX. DRCTL B> OIRENE(L L7z &AL E T, 3 DHOA
AN hME, VTOFHE Y MOx00[15])i2 2 — R LRR Zffi~ 7= & & 12
ALET,

DRG MY =+ Ml

FGUT T HXa2LL—HDERAIE, T VR =4S
Z EFIREICIZ 2 Y 2y Milfile Yy 7 23% 0 £9, DRG DA
F—7)VHIZ, DRG HANRHESNEHIREEZB 25 Z £13H 0
FHA, HIRMEIZ, 64 EY h e TVH LT T Ul b b
VAL Fflo CHRESNE T, BHEMETHE., RREE FIRME X
DREVWKERHDZ EIZEBELTEE N,

DRG7ZX*aLL—4DH U7

FGUT T HXa b —FETa T AN 7Y T0 ~V kY
MTBZENTEES, S0 7 - THahLb—FE27)VTT5HL,
DRGHEINT T H N« T« UI v b« LYARAFITRESINEZT
[RAEIZ 720 F9,

U o MlfEIT By 72 BRT F 2 b b—FDORSE R ACHISAENT
WAHED, THablb—F&2UEy h95Z L1, TREICTV &
v M T2 EERUTT,
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P DDS CLOCK CYCLES

N DDS CLOCK CYCLES

1 DDS CLOCK CYCLE

STEP SIZE
POSITIVE
STEP SIZE
AL - ~—-At UPPER LIMIT
L/
DRG OUTPUT
A\ s
LOWER LIMIT
DROVER |_"
)
DIGITAL RAMP ENABLE J ?
(\
DRCTL 0
)
| < e%
w w =) w
— — z -
DRHOLD o| ©| <o ‘
<
CLEAR DIGITAL
RAMP ACCUMULATOR \ ! ?
\ /
v
1 )
AUTOCLEAR DIGITAL Vol F D
RAMP ACCUMULATOR T y
—T
R '
\ :
1/0_UPDATE Jﬂ ﬁ H ‘
7 L4
0 6 ® O 060 ©® | ® 6 g
® g
X 38./—<N TV TDER

/=TS TDER

J—=)b s T U7 OERIE, W ono-dwell By AT Y T I
LEBER L ETEEMIOWTIE, No-Dwell 7 7 DAEEnt® s v
a B, X 382, T TWIEOF & LERHIEE S 2R LE T,
@ M —21% DRG /) T¥, kD F L —A}L DROVER /1
VDAT—HATT(DRG A—"— A =TV By hidky
FENTWDIER) OO R L —AFar kr—L -y hba
yhr—)L - BTT, BfRTHT T RTA—FERLTH
DEFT(ETRE, AT v7 - $A4 X, ELADRT—TD At),
TORETIE, FFEDA RV FERLET, UBEOBHATIL, 2
NHEOAXRY FEFSTHALET (X 172 L),
ZOFITIE, TUTDEELEADZR T —TF L, DRGOFHRM A4 <4
TR STHET, MAT—TDNRTA—=ZF, IELADAD
—7HRICICTDEIICHRET DI EHLTEET,

ARVE I—FTTVHN TG T e A Fx—T By "Rk y &

NTWETA, DRG HNZHEIIH Y THA, ZHUL, ZOEy
MO EHBRAET D E T TH DD T,
4~/F}4mﬁﬁ;i07v&w-7/7-4%—7»-Ey

F23FESk S E9, DRCTL = 1 NA%DOEADRCTL hL—AD

7 LA ERSY). DRG HAITE BHIZIEA n—7% Btk L £ 3(DRG
HEVL—=ZADTVAEEY), TOMDEE, DRCTL=0 D& X,
DRG H AT TR I S £,
A X2k 3—DRCTL ArY v 1 ~2{t LT DRG H/J CIEA &
— 7B ENET, 2O TIE, DRCTL B N RERRMER: &
N57-®, DRG PR E SN EfRMEICREIZELES, 07 - 7%
2L =N VT ENDHMNDRCTL = 0), T ERMENRE 5
ICEVMEICHRE S D E T, DRG 1T FIMEAMS L Ed, %F
DO%a. DRG IZEBICHIOEAR—T « a7 7y A VEHHRLE
ER

Rev. A

AR N 4—DRCTL2A Y v 0~ LT DRG i TAAR
— 7 &P LET, ZOfFITlE, DRCTL U N ERREHR S
572, DRG MR E S 7= FIRAEL @%Li? DRCTL = 11272
D0y, FTXFBMEN S SITERVMEICHZRE SN D £ T, DRG I
T RRME ﬁ%biﬁo&%@%Q\Dm;iﬁ%’ﬁmﬁxn~
T TuTrANVEFRBRLET,

AR M 5—DRCTLIZ 2[EIHOTR Y v 7 1 ~DE{LETTU,
HOIEAa—7%ZBte L £,

AR~ 6—FAR—T « 777 A%, DRHOLD or<> w7
1~ Xl snEd, Zhicky, 07 - THa b
L—42MEIE L, DRG HAITE/IOMZHEFE L E 7,

AR M T—DRHOLD Ty 7 0 ~EfkL, 07« Txah
L—4 %L, BIOIERAT—7 - a7y A VEFHBELET,
ARV 8—T VT «FTOHN T T e THFabl—H by
F23 Yy FENTWETAN, DRG IZEIIH Y A, X
Oy MR N0 FEHNBEETDHETENTHLZOTT,

AR O FEHIZXY, 2 VT «FTOHNL T T « THa
AL —H « By "By FENTWAZ EREHRIN, 707 T
X o AL—HREHREISNT DRG HANBRE S FHMEIZ /2D
F9, 7V TEMENR< /D E T, DRG HIE FIRMEAEHERE L =
7,

ARV NLWO—Z VT «FOHNL TGS e THFabL—HF By
FR3Z U7 ENTWETA, DRG HICHEITIH Y A, 21
X, 2Oy MBI EFNRRET DL ETEYG THDH72DTT,
AR U0 BHICL V7 VT « FOHN G T T ka
Ll—% « By "R TZ VT IR ERFTEERSIN, T07 - TH
2 AL—Z NS, BIOFERAT—7 « a7y A LRERES
nET,

2%
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AR N R2—HBZ VT « TN T T «THxahL—H -
By bRty hERTWETA, DRG HAIZHEITH Y /A,
ZhE, OBy b 10 EEHNRETLETESTH LD T
7,
AR 1B—HB I VT « TOHN T T e THxahL—H -
Ey bRy FENEZEN 10 BEHICIVITHESINT, T
T e T X2 AL—FRN )y NENETH, HEIZ UTIZED,
TG e TH a2l L—ZIDDS 7y /D 1Y A I ARET Y &
WCHEFF S NLET, Zhic i@ DmsmﬁiT@ﬁ anE
TN, o7 - THaLbL—ZT WCEEEBECHEZ D LD I
ﬁ@iTo:@WTH\DMFLHVﬁDVy?l%%%?étb
DRG W IIFTIDIET 7 - a7 » AL EHELET,

No-Dwell 5 > TR
CFR2 IZ&# 5 2 £ hdno-dwell’~xA + E > k &no-dwellz— + £
v~ (OX0L[18:17)iC & ¥ . DRGHERE D FHRIEN TR S E T,
DZ »THERRTIE, DRGIIIMHE SN ERFE 721X FRRICEES
B & BRI A2 BPMOIEREIT 9 F THIZE OFRAE & HERs
L E72%, no-owellBi{ETlX, DRGH J1iZZ DillBRIE%E HiFFd 5 &
IR £/ A, BlxiE, DRGS EIREICEE L&, TVHIL -
5‘/7°no-dwell/\4’ vy h3ky hEhd &, BEIMICD2ED
W) TREIZR Y £ (FRbb, 77X TFRIEICRE SO TIEAR<,
TRRE~Y v 7 LET), [AERIC, DRGA FIREICEIZE L7 & &,
FIOH) T Fnodwelle— - By Rty hENS &, HENAY
IZ@DOEBIZ) EREICZR Y E3 (T bbb, 70T EREICED
DOTERL RRE~T Y 7 LET),
no-dwellEi{E CiZ. DRCTLY v DIREEZEAZ TN ET=F S ET,
Thbb, 24T 4y 7 -uvPy s« LYVRERISET,

no-dwell~ 1 B TiZ, DRCTLY > D EDZE{LTIERA R —F - 5
VTR E N T, ERMEICRIET A E ORI LiIckiE 3
(DRCTLY > Dk DOENEIZ BRI,
no-dwell 2 —EH{ECiE. DRCTLE > DEDE(LTEAT—F « T
TRBBENT, FRMICBEET L ECTHBiZ2LICkE £
(DRCTLE > DR DEMEIZ BERIRI),
M no-dwell &y Faty M5 &, HieT o TEIEE— NG
ENFEd, Thbb, RESNEZAT—TF « RTA—=F EfioT
2 SOHIBMEDRK T DRG AN HBEIICRIEL 9, I5IT
DRCTL B> OREIZD LER>TWET, T 7« =7 AD
Btz 2Rb iz, o 7OFMETEE Kéi? \ZHERE
LET, ¥72b 5, DRG HANEA T —FDHRJIZHY | Mo
DMﬁLByﬁuVyylwguyya0«%&#5&\Dmni
WCAAB—T « RT A—2 G 0 X T, HIBREO R’ THRIERE
ZHBLET, [FERIC, DRG iR —7OHRIZHD . H
DO DRCTLEVRuY 7 0hbuyvyy 1~ kT 5 &, DRG
HEBIZIEA T —T « )XT A= ~GI X T, HIRMEOR CTH
REFHLET,
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iino-dwell > F28F v R ENTW DA . DRGHE I VLT
DOBRE SNT-HIBREICRIE S 5 Z & 12, DROVERIE 5 IE/ LA
(DDSZ v v 7 @ 2 %A 7 V) &34 L E T (DRGA—/N—HITJA X
=7« By FOXOL[L3DYA T v F ENTHEHA),

no-dwell />~ DRG H AKX 39 IZnLET, ZOHEBKIL
FTUHIN T T no-dwell A - By Rty &R, 2 110
THNEEE L TV AHADKTY, DROVER 1A %—T7 0 - &
v M3ty FENTVWBEED, DROVER B2 D AT —H AR
LTHY ET,

X 39 OIETFIL, RICHHTDRFEDA X MERLET,
ARV I=—TFT VX« T T A F—=T)L - B iy h&ER
722 EERINOEFN KT XA I T EBFRLET,

ARy b 2—DRCTL Vv 7 1~k LT, DRGH I TIEA
— 7RI NET,

AR b 3—DRCTLAT Y v 7 0 ~Z{L LET2, DRGHIIIZE
HWLEE A,

AR N 4—FT T H) - T T nodwellNA - By ARy FER
TWa7-H, DRGIH IS EMREICEE LI Z A I 7T, EbIZ
TRRE~TIY v, DRCTLTEY v 7 0 b urdy 7 1 ~DR
DOEALNH 5 FETFRMEEMERFLET,

AR h 5—DRCTLORY v 7 0 by vy 7 1 ~DZ%El, Zh
ICEVIERe—7 - JU7RHEREINET,

ANk 6 EA N b T—DRCTLOZEAKIZ, DRGH IR E SN
7= BRI A~BET A CHERENET,

ARk 8—FVHL - T FnodwellNA + By kY FER
TWa7=®, DRGH I EIRMEICEIZE L/ X1 I 7T, BEbIZ
ICTFRE~TI VY DRCTLTEY v 7 0 brdy 7 1~0
WO S 5 FE T T IREEHERFLET,

FOHN 5T no-dwell B— - By MNF PN - F 7 no-
dwell /N - By b0 IZ)BE Yy hE Rz & EZOEEIXRT
TT2, DRCTLOBEY v 7 1hburYy 7 0 ~DZ{LT DRG H
TmaFHm~7 7L, FTREICEETS & ERE~Y vy 7T
DENBRERY FET,
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P DDS CLOCK CYCLES

: POSITIVE
STEP SIZE
+At—»— UPPER LIMIT
DRG OUTPUT : A ____
. )
: LOWER LIMIT ¢
DROVER | | ?
| ,
DRCTL ! : )
ONO) ® 6 6 6 0

39.No-Dwell /No - TV TOEMR

DROVER EF ¥

DROVER t' %, DRG D AT —H& A& FRT HIMEME=E2H L
£9, $Z. DRG HANRHKE ST NNORIRED & &

DROVER B Iv ¥y 7 112780, ZOMOBAITIIe Y v 7 0
2720 F9, il no-dwell By M3ty b ERNTZEIR 2 — AT,
DROVER t°iZ DRG H AW NNDRRIE S 7= il IREIC Bl
FTBHTELIWZDDS 7 vy 7 D2 A T IVINA - LoYLIZIR B UL
ArFAELET,

DRG E— FCORERKRE S v > Tk

AD9914 DRIDOFEREZEfE S &, BHE DAL — T TTOEDZJHK

H#iH a2 A% v 7EEHZ LN TEET, CFR2 (0x01[14]) D & 1%

¥Box T oA FX—TN By FTCIOMREEA X —T VL ET,

oy ERty bahd e, AAM—7 - vy 7 BhRERE K

EE=ZFZLET, ROT Fabb—h - Y1 7 LT FHJEREY

YT LY RH(OX09) THEE SN TV BRI A o MCEIE

T2L, WEOAL—TDIHITNS « Fa—=rT - U—K

ET7¥ahl—hT5RbYIC, BAERESy T e LURH

(OXOANZFRE ST AR BE~EEA X v 7 LET, HDHAE

FEETY, K400, ZOEoEELZ R LET,

AL =T NGETTDHRNEAPE S Y 7 - VA EERET D

L2F/BEHDOEWEEY v 7 HARETT,

ZOMREE A 2T N LTz E EITRONA—PEH I ET,

o AW X ML, BEEA A — T #EH O TR & EIRAE
DORNZH DR H Y £,

o  TEWKEY YT - LYAXEIL, HAERKY v -
LORBEL VNS WRERH Y £1,

FREQUENCY A

UPPER LIMIT

0x09 ]
O0x0A

LOWER LIMIT

/
10836-036

t

0 40.FRF 6 B R
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AD9914 (T, FNA ZAD 3 5Dk 7 v a BRI AT —F
SHEDEEE > CWET, RU—F o UEEITRICE S
7,

o FIUHNLaT

e DAC

e AJIREFCLK 7 & v 7 [Alj

TR e aT ORI —=F 0280, YU T RF L)L 10
R— N2 EHTIEENT  A—T A INETHR, BIERGER
REEICHED Z & &BIIET 272DIlc, TUXN - RXU—=F 1y - &
v FOX0O[T)E 27 U 752 ENTEET,

VT =T« RXU—=F7 0%, CFRI WD 3 ¥y RO RT
— Aoy By haeffioTHlEIsnNET, Y7 by = THlfETIE,
EXT PWR DWN B>y 27 0 REEICR > TND 2 ERHNE
TT, ZOHA. YU T N0 R— b &2fo> THED R —F'7
v By MOXOO[7B)EE Y T DL, MIGTHHET v v 7N
NRU—FyLET, 2Oy b 27U TT5E, ZOBENR
BLET,

HDHWIE, EXT PWR_DWN t°r %Al o 24 N— B = 7l
L0, 3 ODOHETRCERFIZRU—=F T XEHZ LN TE
9, O VERY Y 1LITHE, NU—FX T By D
REBICIBMRIZ, 4 BT _COEETa vy 7B RU—F S h
£9, T4bb, EXTPWR DWNARY v Z 1L &, CFR1®
MWL/ —F - By FRAERENTEEX SNET,
IR —F 7 e ar ba—/L - By hOIRREIZESN T,
EXT_PWR DWN £ 37/ - T —F 7 o f 7 3@l miE v
— XU ERESEET, BEEEAAT LT - B— FTI,
DAC /~A 7 AR, PLL, VCO, AJ17 v v 7 [nlE&DEIR % HEFF
LET, BEEEAAY =& TOMBEEDOHKITT L« RU
— B NFEREL DY EBAN, TAL RIRNT—F 7 R
MHBERIZEIH L ET,
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= ~ N «~ 'R
REETFUOVAVEY
AD9914 (X 32y b+ NXT L« R—hEWNBLTWVET, 32
v R e R—FEFEST, YUTN s F—RELIFAATLIAL - E—
RCTNA ZAONH LU AX R E L, & DIZEMEEFTW), {7
FH(POW), RIEAMP)D X A L 7 NEHREIHZIT VN E 3, ST
Ty ¥ary s BEFO~R)DRIEICEY, 2 By k- RXT L
Jb e IR— N OBENRESHET, Vv 28~ A N T 7Y
£ 1085 L - R— DR

Cave LT, MREAMRICOVTIEE 10 2BB LT EE
AN

IR % A % —7 55 L &L, OSK A F—T L+ B k.
CFRI[8]% ¢ v h T BUENRSHSH 2 LICHEE LTSN (& 105
ﬁ@)o

Function Pins, 32-Bit Parallel Port Pin Assignment
F[3:0]* Mode Description Bits[31:24] Bits[23:16]° Bits[15:8]* Bits[7:0]°
0000 Parallel programming mode Data[15:8] Data[7:0] Address[7:0] Used to control writes, reads, and 8-bit
(optional) or 16-hit data-word. See the Parallel
Programming section for details.
0001 Serial programming mode Not used Not used Not used Used to control SCLK, SDIO,
SDO, CS, and SYNCIO. See the Serial
Programming section for details.
0010 Full 32 bits of direct frequency tuning FTWI[31:24] FTWI[23:16] FTW[15:8] FTW[7:0]
word control. MSB and LSB aligned to
parallel port pins
0011 Full 32 bits of direct frequency tuning FTW[15:8] FTWI[7:0] FTW[31:24] FTW[23:16]
word control with different parallel port
pin assignments
0100 Full 16 bits of direct phase offset control POWT[15:8] POWT[7:0] AMP[11:8] AMP[7:0]
and full 12 bits of direct amplitude control
0101 Full 12 bits of direct amplitude control AMP[11:8] AMP[7:0] POWI15:8] POWI[7:0]
and full 16 bits of direct phase offset
control
0110 24 bits of partial FTW control and 8 bits FTW[31:24] FTW[23:16] FTW[15:8] AMP[15:8]
of partial amplitude control
0111 24 bits of partial FTW control and 8 bits FTW[31:24] FTW[23:16] FTW[15:8] POWTJ15:8]
of partial phase offset control
1000 24 bits of partial FTW control and 8 bits FTWI[31:24] FTWI[23:16] FTWI[15:8] AMP[7:0]
of partial amplitude control
1001 24 bits of partial FTW control and 8 bits FTW[31:24] FTW[23:16] FTW[15:8] POWI[7:0]
of partial phase offset control
1010 24 bits of partial FTW control and 8 bits FTW[23:16] FTW[15:8] FTWI[7:0] AMP[15:8]
of partial amplitude control
1011 24 bits of partial FTW control and 8 bits FTW[23:16] FTW[15:8] FTWI[7:0] POWTJ15:8]
of partial phase offset control
1100 24 bits of partial FTW control and 8 bits FTW[23:16] FTW[15:8] FTWI[7:0] AMP[7:0]
of partial amplitude control
1101 24 bits of partial FTW control and 8 bits FTW[23:16] FTW[15:8] FTWI[7:0] POWI[7:0]
of partial phase offset control
1110 Not used Not used Not used Not used
1111 Not used Not used Not used Not used
1y 31~ 28,
2Ry 68~E L T2, BV T5~TT,
3 78~E 81, B 87, B 88, B 1, Er2,
1Y 3~V 5, Er 8~ 12
5BV 13~E 15, BV 18~E 22,
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4 F[3:0]
FUNCTION
BINS DECODE
— * DDS
DIRECT MODES 32
»  FTW »| FREQUENCY
32 BITS[31:0] 32 32 16
o pow |
Ch Do "o o H—fpuse -
12
ol Avp | -
SYNC_CLK A?/IP AMPLITUDE
= 32 | T
FUNCTION PINS AND DIRECT MODE
BITS[31:0] VS. FTW, POW, AMP PARALLEL MODE OSK ENABLE SYSTEM
PARALLEL CLOCK
F[3:0] BITS[31:24]|BITS[23:16]| BITS[15:8]| BITS[7:0] CONTROL [ -
27 8 . »| PROGRAMMING
0000 PARALLEL MODE BIISIS 2] D[15:8] REGISTERS
8 b
0001 SERIAL MODE BIIS[25:10] D[7:0]
DIRECT MODE § BiTsis:g) A[7:0]
0010 [FTW[31:24][FTW[23:16]| FTW[15:8] [ FTW[7:0] BIT2 | 10_UPDATE
0011 | FTW[15:8] | FTW[7:0] |FTW[31:24] | FTW[23:16] BIT1 | —
RD
0100 |POW[15:8] | POW[7:0] | AMP[11:8] | AMP[7:0] BITO
16 BITS/8 BITS
0101 | AMP[11:8] | AMP[7:0] | POW[15:8] | POW[7:0]
0110 |FTW[31:24] |[FTW[23:16] | FTW[15:8] | AMP[15:8] Y
0111 |FTW[31:24] [FTW[23:16] | FTW[15:8] | POW[15:8] SERIAL MODE
SERIAL
1000 |FTW[31:24] [FTW[23:16] | FTW[15:8] | AMP[7:0] CONTROL
5
1001 |FTW[31:24] [FTW[23:16] | FTW[15:8] [ POW[7:0] BIT4 | syncio
1010 |FTw[23:16][ FTW[15:8] | FTW[7:0] [ AMP[15:8] BIT3 | <o
1011 |FTwi23:16]| FTw[i5:8] | FTw[7:0] | POW[15:8] I | .
1100 |FTW[23:16] | FTW[15:8] [ FTW[7:0] | AMP[7:0] BIT1 SCLK
1101 |FTW[23:16] | FTW[15:8] [ FTW[7:0] | POW[7:0] BIT 0 s

NOTES
1. AMP[11:0] CONTROLS AMPLITUDE. AMP[15:12] UNUSED.

41,87 LJL - R—

AD9914 @D 32 B L« NXT L« R— ML, /8T LJb « R— O
BEZHIET D 4 ADT7 7o gy - oMyttt y k&L
A THEELET, T -KR—FD 2 KO IEE Y b
[BLo]CEEND 2y b« U—RFEMEKLET, 31 i3Hk e
> M(MSB), 0 I4hg FhzE > MLSB)A*ZnEn#E L, 4 AD7 7
VI vary s BT FROERINET, Ty var B,
REY - NRNTLL R —b NETRTT7IT - LIRE,
DDS Hilffl/ X7 A — & (AL, (A, IRIE)O R OBRE K 41 12K
LEd, T RK—hE, 777 ar - EUoTHRESH
5 3FMHDOE— RCTHIET HZ LITIER LTI ESNY,

NIV E—FE, 77 rvar - EriiAsndnyy
7+ UL F[3:0] = 0000 O & EHBNCARY £9, Zhickv,
NIV e R—=FIBRT LI e [ F—Tz—AL LTHREL T,
FTRCDTFNRAR T T TIVT « LYVRZIRXNTET 7 A
ERMALET, T E—RTHE, 2 B - FA—FMEv
[BLODIE 3 2D N—T 12t b, By M3LI6lX 16 7 —4& &
v h&, By MN158IZ 8 By DT FLA - By hE, Ew |
[201lZ 3 Ey hdar bu—i - By M, TRENMRLET,
T RLZA - Ey ML, FFEDT A A« LYAZEREL, T—
Ay MIVURXEEMKLET, 2 he—/ - By ME,
FHLEITEADMIEL T —% - NAEERELET, 777D
B, F—HF « NZREIE 16 B MEy MBLIEDE/ZIX 8 By MY
v M23:16)EBIRTH Z LN TEET, NT L E—RNEfED
L TRAR LIV RBIKT HEASLE 6 Y b T — X DY
Ak 200 MBps DL — MNERIZ 8 B b« FT—X DA 100
MBps {75 Z LM TEET,
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NOWAsRIR/A

SUTN e ET—RiE, Ty svary s BUICARERDRY Y
7« LoULAF[3:0] = 0001 O & EAHCRY £, 2T kY,
NIV« R—=FIRT YT e A —Tx2—RAL LTHRELT,
FTRTCOTNAR T T IFIvT - LYVRZIZXTHT 7| A
ERMELES, ZOFE—RTEH, 28 - AT L)L - F—FORN
D5 ROETETVEELET(E Y M40]), ZThbDE I,
Fov 7 LT MCS), YUTN a7 (SCLK), U T -
A B —T7 =2 —ADIORI(SYNCIO), 2 KDL YTV« F—HF
A (SDOLSDIO) & LTHpE L £3, >V T/ - E— Rk, &K
80 Mbps?» 5 — 4 L— k&4 7K— h LET,

Ty rar s BEUIANINGR Yy - LoUL)s F[30] =
0010~1101 @ & (1110 & 1111 KA, /ST L - R— MIE
WAL H—T o= AL L THREL, DDS 27 ® 32 B v MR,
16 vy MfH, 128y MERAST A =X ZEET 7 EATHZ L
NTEXFET, M 41 OFKIT, 32 Br - T L)L - R— FDOYEI%
~LET, B M[31:0]1X DDS o & ¥ # (FTW[31:0]). 74
(POW[15:0]). #RHE(AMP[15:0]) D4 3T A —Z (3 bhvE T,
7272 L. AMP[15:0]/% 16 v v hofifREa R L E T4, EEEOHRE
DEFEEIT 12 By FTHDL I EICEBRLTLESY, 20w,
AMP[11:0]72 ) S HRIEHI B 72 0 £ (AMPAS:12JIfEH S E &
Ao

BT, RIESIE 26 9 572 ®i2id, CFRL L ¥ A ¥ (0x00[8]) ™
OSK A X—T L+ By harYy 7 LIZRETINERHY 7,
FI3:0]t' > & &y MBLOIDMAGDEIZL Y, DDS /87 A —4
(AW, (oA, IR, E3hboEc DML GhE) 22—
P—DOEEHIEHTED LS5 7mH, ADI94 (T2 E TI
TRWEFIEREEZFSL SRV T, EHlT, NI - A— NI
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VAT cH TN s a IO U4 LN - L— |
THEELEY, ZDd, DDS /XT7 XA —X OBEH N K 145
MSPS (VAT 4« 712 v 7 =35 GHz OFAE)D L— | TRFEIZ/R
5DT, AD9L4 [TAHIMEME N EL T LT 7Y —a il
RIGTEDLLHITRY ET,

XTIV AR— MIATT ENDJEW ., M, IRIROZE(bIT e
DA% HET DDS a7 IZBIET 572, R HEHHEE(L A T
UINEROZEIZERLTLIEEN, 20k, E%o DDS
FA—FEEMTH L XL, CFR2 LY X Z (OXO0L[15])NIZdH 5T
NAADS Y F R e bAT Uy e A FZ—=TII By baty b
DMENRHYET, 2Oy ME, & DDS /X7 A—F BT L
e AR— 6 DDS a7 EFTHEMTLAEO LA T EHELLL
FI, EEEP T, BRREREEEIRECICRE T & D 0y et
IEZH> DAC AT 4 VA NKEL R ZLIEELTLEE
VY,

DDS /37 A —HIZx T D EBET 7 =A%, FTW, POW, AMP @
BV UAXEHESTITH 72, I0_UPDATE B (XK 41 )T &
DICERMEETRIL LT, ZOMEELIRIET 572O, AD9I914 X
LYAH «avyba—L s By hTHEHENRXT L« R—F « Ak
V=307 « A X=T7(0x00[17T) &> TWVWET, 2Oy MZ
Yy 1 ERETDHE, WO EHOMIERLTRT L - R—
EREWELE T, 2Oy Mcalyr 0 2BETHE, T
ZIFINT L R—b « F—F % DDS 27 TIERLZYTHLY
A4 (FTW, POW, AMP)~EL £§, =—#—7% I0_UPDATE t
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CETY—bTDHET, T—FILDDS a7 ~EEINERA,
BlziE, 77V Fr— 3 T7 32 By NEREIREED B R
EHHE 712 €y MREESIHREDOIRIEEHZLE LTS L LET,
FI3:0]E > DfHA LR TIZ. 20X 9 R ZETMERE 4 I R —
ML TCWARWZ LIZEBELTLEEY, ZoMEEEEET 5729
Wi, N7 RlR—h s AN =T A X—T - Ev b
Ox00[17TNEEY v 7 0 ICHELTLEEW, Zhicky, 32 ¢
Ve RTULI e IR—=FD 2ODEA VLI k=R AT
HExrBRB T vary s EURE)DEHNAREICARD
IO_UPDATE BV N7 H—h &5 % T DDS a7 B s 525
ZEEBHVERTA, ThbE, 1 OHODXA LI F e E—F W
AINT, Ty Zar - 2% F[3:0] = 0010 IR E LT, 32
By b _T%E FTW LU AX (BB ~ELET, 2 DHOX A
L7 hEF—R YA LT, 77 riar - 0% F[3:0] =
0100 IZFEL T, AMP L YA Z(RENZXIT 57/ 2y k- 7
I AEFRCLET, 72770, ZAUC LY POW L ¥ 2 & (firfH)
T DT 7B AL ARRIZ/A2 D720, ffAE Y M E#HIEIETE
LT EITEBELTLZE WY, &IZ, I0_ UPDATE B> % 7L X
HBHE, FTWLIRAZ L POW LA X5 DDS 22 7~ LVVAE
WA AT EA R L Clist S 9, ZoEfEE— KT,
BTV — IR U2 IR0 FEF, Zhux, T LR — b E
T 2 DOBERMLEIICRLT-0TTA, TR THHK 725 MSPS
DOERP T - L— MR AEETT,
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NG =

) TIVERSE

SPI @hi{Ex A F—T LT 5 L &X, B 28 (FO)& /A + L-UUZ,
vy 29~ 31 (FI~R)&x 1 — « L-ULiZ, FNFRRELE
T, AD9914 DXT LV o f U H—T 2 —ABfEH LT3R EICD
WX, RTUVAREDOEIZ v a2BBLTLIEEN,

ayrA—L A3 —2x—X—YTFILIO
AD9914 DY T« B— FMIZR AR U T EER— T
BV, L OERIEED~ A/ uay ha—F30v(r/aSut
v EDAUE =T 2 —RERZHITAREIZLET, YU T 10
. K ORMERE Y +—~ > b EBEHEER > T ET,
DA UH—T z—A%fH & ADII4 EFHET HTXTOL
VAFIIZH LTI —=R/FA b« T RBANRAREIZ R 77,
MSB” 7 — A N E721EILSBY 7 — A hDHRIE T +—~ v &R
—hFLTWET, DI, YITNh A F—Txz—R+K—F
I, 1 RDIO (SDIO)& LTRETEET, Ihzafo &, 2 i
A VB =T 2—AE IS EHFI(SDIOE SDOYH D 2 ADHTF
e @ Mt v 2 —7 = — AR TR TR R D £F, 2 AD
FFa - B (110 SYNCECS)iZ, AD9914 %A+ 2 25
Lo FHA TR T2 0 b L £ 9,

xR11.2 Y FIL IO B DEHAA

Pin No. Mnemonic Serial 1/0O Description
18 D4/SYNCIO SYNCIO

19 D3/SDO SDO

20 D2/SDIO/WR SDIO

21 D1/SCLK/RD SCLK

22 DO/CS/PWD g—chip select

ARSI TIL IO ShE

U TIEEFRAINCL 2 2O T =—XRHV ET, 1 2HIL.
/34 N & AD9914 ~EALefHF T = — X TY, MmH/NA bE
T I BAKMGBL AL DT RLAEGH, IROT —FREINEIA
LEMEE I35 LEEO W TN Th LI EiELET,
EABLY A INOEE, 72—X 21 F VT Fm—hk - ar b
=N U TN e dR—h s Ny T 7 ~OTF—HiEkEEFRLE
T MEIEANA MR, T BARRL UV AX K> TRED 7,
BZIE, 2w —L Ty 7ary - LYRE 2(7T KL A
OXOL)&T7 7B AT DL &iE, 7=—R 2 TlE 4341 b OEEERN
ETT, T—HDEKE v ME, SCLK OERETHI ENY =y
VTULVRKIIADENET, VI TN R —Fharbu—7
I, LURFDTRTONRL MR T 7RSI ND D ERALE
T, FITRWEAIZ., U7 R—hr a3 ba—FF3KkD
BEYFAINDOY—lr V AREIELETD, LEAAL ML DD
RWEIALEIT) 1 DOJEIL. SYNCIO ¥ U SRER# 5 LTI,
SYNCIO V' a5 &, NOEEEZFIEL T, U T/ - R—
hearbe—90KRA U F% )ty hTHZENTEET,
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Parameter Value Unit Test Conditions/Comments

tapv 92 nsmax | Address to data valid time

tanp 0 ns min Address hold time to RD signal
inactive

troLov 69 nsmax | RD low to output valid

troHoZ 50 nsmax | RD high to data three-state

troLow 69 ns max ﬁsignal minimum low time

troHIGH 50 ns max | RD signal minimum high time

RIBNRATLUL - R—=rDERZA I VT (R 47T SR)

Parameter Value Unit Test Conditions / Comments

tasu 1 ns Address setup time to WR signal
active

tosu 38 ns Data setup time to WR signal active

tamD 0 ns Address hold time to WR signal
inactive

tomp 0 ns Data hold time to WR signal
inactive

twrLow 2.1 ns msignal minimum low time

twRHIGH 3.8 ns msignal minimum high time

twr 10.5 ns Minimum write time

A1 X a2

X a3
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LORE -3y TEEY MRBA

RULSRE v

Bit Range Default
Register Name (Parallel Bit 7 Bit 0 Value
(Serial Address) Address) (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) (Hex)*
CFR1—Control [7:0] Digital DAC REF Open External Open SDIO input LSB first 0x08
Function (0x00) power- power- CLK power-down only mode
Register 1 down down input control
(0x00) power-
down
[15:8] Load Autoclear Autoclear | Clear digital | Clear phase Open External OSK 0x00
(0x01) LRR at digital phase ramp accumulator OSK enable | enable
110 ramp accumu- accumulator
update accumu- lator
lator
[23:16] Open Parallel port | Enable 0x01
(0x02) streaming sine output
enable
[31:24] Open VCO cal 0x00
(0x03) enable
CFR2—cControl [7:0] Open 0x00
Function (0x04)
Register 2 [15:8] Matched | Frequency | DRG Open SYNC_CLK | SYNC_CL | Reserved | Open 0x09
(0x01) (0x05) latency jump over enable K invert
enable enable output
enable
[23:16] Profile Parallel Digital ramp destination Digital ramp Digital Digital Program 0x00
(0x06) mode data port enable ramp no- ramp no- modulus
enable enable dwell high dwell low enable
[31:24] Open 0x00
(0x07)
CFR3—cControl [7:0] Open Manual lcp lcp[2:0] Lock detect Minimum LDW[1:0] 0x1C
Function (0x08) selection enable
Register 3 [15:8] Feedback Divider N[7:0] 0x19
(OXOZ) (OXOQ)
[23:16] Open Input Input divider[1:0] Doubler PLL enable | PLL ref Doubler 0x00
(0x0A) divider enable disable clock edge
reset
[31:24] Open 0x00
(0x0B)
CFR4—cControl [7:0] Requires register default value settings (0x20) 0x20
Function (0x0C)
Register 4 [15:8] Requires register default value settings (0x31) 0x31
(0x03) (0x0D)
[23:16] Requires register default value settings (0x05) 0x05
(OXO0E)
[31:24] Open Auxiliary DAC CAL DAC CAL | 0x00
(0xOF) divider clock enable’
power- power-
down down
Digital Ramp [7:0] Digital ramp lower limit[7:0] 0x00
Lower Limit (0x10)
Register (0x04) [ [15:8] Digital ramp lower limit[15:8] 0x00
(0x11)
[23:16] Digital ramp lower limit[23:16] 0x00
(0x12)
[31:24] Digital ramp lower limit[31:24] 0x00
(0x13)
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Bit Range Default
Register Name (Parallel Bit 7 Bit0 Value
(Serial Address) Address) (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)*
Digital Ramp [7:0] Digital ramp upper limit[7:0] 0x00
Upper Limit (0x14)
Register (0x05) | [15:g] Digital ramp upper limit[15:8] 0x00
(0x15)
[23:16] Digital ramp upper limit[23:16] 0x00
(0x16)
[31:24] Digital ramp upper limit[31:24] 0x00
(0x17)
Rising Digital [7:0] Rising digital ramp increment step size[7:0] N/A
Ramp Step Size | (0x18)
Register (0x06) | [15:g] Rising digital ramp increment step size[15:8] N/A
(0x19)
[23:16] Rising digital ramp increment step size[23:16] N/A
(0x1A)
[31:24] Rising digital ramp increment step size[31:24] N/A
(0x1B)
Falling Digital [7:0] Falling digital ramp decrement step size[7:0] N/A
Ramp Step Size | (0x1C)
Register (0x07) | [15:g] Falling digital ramp decrement step size[15:8] N/A
(0x1D)
[23:16] Falling digital ramp decrement step size[23:16] N/A
(Ox1E)
[31:24] Falling digital ramp decrement step size[31:24] N/A
(0x1F)
Digital Ramp Rate | [7:0] Digital ramp positive slope rate[7:0] N/A
Register (0x08) | (0x20)
[15:8] Digital ramp positive slope rate[15:8] N/A
(0x21)
[23:16] Digital ramp negative slope rate[7:0] N/A
(0x22)
[31:24] Digital ramp negative slope rate[15:8] N/A
(0x23)
Lower Frequency [7:0] Lower frequency jump point[7:0] 0x00
Jump Register (0x24)
(0x09) [15:8] Lower frequency jump point[15:8] 0x00
(0x25)
[23:16] Lower frequency jump point[23:16] 0x00
(0x26)
[31:24] Lower frequency jump point[31:24] 0x00
(0x27)
Upper Frequency [7:0] Upper frequency jump point[7:0] 0x00
Jump Register (0x28)
(0x0A) [15:8] Upper frequency jump point[15:8] 0x00
(0x29)
[23:16] Upper frequency jump point[23:16] 0x00
(0x2A)
[31:24] Upper frequency jump point[31:24] 0x00
(0x2B)
Profile 0 (PO) [7:0] Frequency Tuning Word 0[7:0] 0x00
Frequency (0x2C)
Tuning Word 0 456 Frequency Tuning Word 0[15:8] 0x00
Register (0x0B) (0x2D)
[23:16] Frequency Tuning Word 0[23:16] 0x00
(Ox2E)
[31:24] Frequency Tuning Word 0[31:24] 0x00
(0x2F)
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Bit Range Default
Register Name (Parallel Bit 7 Bit0 Value
(Serial Address) Address) (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)*
Profile 0 (PO) [7:0] Phase Offset Word 0[7:0] 0x00
Phase/ (0x30)
Amplitude [15:8] Phase Offset Word 0[15:8] 0x00
Register (0x0C) (0x31)
[23:16] Amplitude Scale Factor 0[7:0] 0x00
(0x32)
[31:24] Open Amplitude Scale Factor 0[11:8] 0x00
(0x33)
Profile 1 (P1) [7:0] Frequency Tuning Word 1[7:0] N/A
Frequency (0x34)
TuningWord 1 95 Frequency Tuning Word 1[15:8] N/A
Register (0x35)
(0x0D) -
[23:16] Frequency Tuning Word 1[23:16] N/A
(0x36)
[31:24] Frequency Tuning Word 1[31:24] N/A
(0x37)
Profile 1 (P1) [7:0] Phase Offset Word 1[7:0] N/A
Phase/ (0x38)
Amplitude [15:8] Phase Offset Word 1[15:8] N/A
Register (Ox0E) (0x39)
[23:16] Amplitude Scale Factor 1[7:0] N/A
(0x3A)
[31:24] Open Amplitude Scale Factor 1[11:8] N/A
(0x3B)
Profile 2 (P2) [7:0] Frequency Tuning Word 2[7:0] N/A
Frequency (0x3C)
TuningWord 2 456} Frequency Tuning Word 2[15:8] N/A
Register (0x0F) (0x3D)
[23:16] Frequency Tuning Word 2[23:16] N/A
(Ox3E)
[31:24] Frequency Tuning Word 2[31:24] N/A
(Ox3F)
Profile 2 (P2) [7:0] Phase Offset Word 2[7:0] N/A
Phase/ (0x40)
Amplitude [15:8] Phase Offset Word 2[15:8] N/A
Register (0x10) (0x41)
[23:16] Amplitude Scale Factor 2[7:0] N/A
(0x42)
[31:24] Open Amplitude Scale Factor 2[11:8] N/A
(0x43)
Profile 3 (P3) [7:0] Frequency Tuning Word 3[7:0] N/A
Frequency (0x44)
Tuning Word 3 15:g Frequency Tuning Word 3[15:8 N/A
Register (0x11) EOX;l-S]) quency g [15:8]
[23:16] Frequency Tuning Word 3[23:16] N/A
(0x46)
[31:24] Frequency Tuning Word 3[31:24] N/A
(0x47)
Profile 3 (P3) [7:0] Phase Offset Word 3[7:0] N/A
Phase/ (0x48)
Amplitude [15:8] Phase Offset Word 3[15:8] N/A
Register (0x12) (0x49)
[23:16] Amplitude Scale Factor 3[7:0] N/A
(0x4A)
[31:24] Open Amplitude Scale Factor 3[11:8] N/A
(0x4B)
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Bit Range Default
Register Name (Parallel Bit 7 Bit0 Value
(Serial Address) Address) (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)*
Profile 4 (P4) [7:0] Frequency Tuning Word 4[7:0] N/A
Frequency (0x4C)
Tuning Word 4| 456} Frequency Tuning Word 4[15:8] N/A
Register (0x13) (0x4D)
[23:16] Frequency Tuning Word 4[23:16] N/A
(Ox4E)
[31:24] Frequency Tuning Word 4[31:24] N/A
(Ox4F)
Profile 4 (P4) [7:0] Phase Offset Word 4[7:0] N/A
Phase/ (0x50)
Amplitude [15:8] Phase Offset Word 4[15:8] N/A
Register (0x14) (0x51)
[23:16] Amplitude Scale Factor 4[7:0] N/A
(0x52)
[31:24] Open Amplitude Scale Factor 4[11:8] N/A
(0x53)
Profile 5 (P5) [7:0] Frequency Tuning Word 5[7:0] N/A
Frequency (0x54)
Tuning Word 5 71459 Frequency Tuning Word 5[15:8 N/A
Register (0x15) EOXSS]) quency g [15:8]
[23:16] Frequency Tuning Word 5[23:16] N/A
(0x56)
[31:24] Frequency Tuning Word 5[31:24] N/A
(0x57)
Profile 5 (P5) [7:0] Phase Offset Word 5[7:0] N/A
Phase/ (0x58)
Amplitude [15:8] Phase Offset Word 5[15:8] N/A
Register (0x16) (0x59)
[23:16] Amplitude Scale Factor 5[7:0] N/A
(0x5A)
[31:24] Open Amplitude Scale Factor 5[11:8] N/A
(0x5B)
Profile 6 (P6) [7:0] Frequency Tuning Word 6[7:0] N/A
Frequency (0x5C)
TuningWord 6 | 95.9 Frequency Tuning Word 6[15:8 N/A
Register (0x17) EOXél%) auency 9 [15:8]
[23:16] Frequency Tuning Word 6[23:16] N/A
(OX5E)
[31:24] Frequency Tuning Word 6[31:24] N/A
(Ox5F)
Profile 6 (P6) [7:0] Phase Offset Word 6[7:0] N/A
Phase/ (0x60)
Amplitude [15:8] Phase Offset Word 6[15:8] N/A
Register (0x18) (0x61)
[23:16] Amplitude Scale Factor 6[7:0] N/A
(0x62)
[31:24] Open Amplitude Scale Factor 6[11:8] nla
(0x63)
Profile 7 (P7) [7:0] Frequency Tuning Word 7[7:0] N/A
Frequency (0x64)
Tuning Word 7. | 456 Frequency Tuning Word 7[15:8] N/A
Register (0x19) (0x65)
[23:16] Frequency Tuning Word 7[23:16] N/A
(0x66)
[31:24] Frequency Tuning Word 7[31:24] N/A
(0x67)
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Bit Range Default
Register Name (Parallel Bit 7 Bit0 Value
(Serial Address) Address) (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)*
Profile 7 (P7) [7:0] Phase Offset Word 7[7:0] N/A
Phase/ (0x68)
Amplitude [15:8] Phase Offset Word 7[15:8] N/A
Register
(0x69)
(Ox1A) -
[23:16] Amplitude Scale Factor 7[7:0] N/A
(0x6A)
[31:24] Open Amplitude Scale Factor 7[11:8] N/A
(0x6B)
USRO (0x1B) [7:0] Requires register default value settings (0x00) 0x00
(0x6C)
[15:8] Requires register default value settings (0x08) 0x08
(0x6D)
[23:16] Requires register default value settings (0x00) 0x00
(OX6E)
[31:24] Open PLL lock Read
(Ox6F) only
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Uty RPRSETT, vAZ— - Uy FCENHLIAZ BT 740 MEIZRY £7,

2 DACCALA X—T /L » By MNEIvw=aT7 LTy hL, ZO®HENY—T v 7HBLOREF CLK £/ 3N AT A - /0y 0 2 B2 5L VT ENET,
ZHIZED, W DACHA IV I Dy hT v 7 « BALER—NVK -« XA LEF#EELTINEX Y T L—ray - A—FrpE#shiEd, Sy 7Lr—v
a NIRRT B & ACTHREDMR T T 50, T35 A0E L72a< 220 £7,

Rev. A

— 38/45 —



AD9914

LOR4A - Evw FDOERA

SUTN N0 K= ROV Y RAZEEE, 0~27 (16 #ETl% 0x00~
0X1B)D 7 R L AP ICHEB SN TWET, &8 28 o>V 7
e LUREPRLTHDET, NIV E— R TRET LY
BlE. RNT L LU RZEN 112 [HO/RF L)L - LY ZITH
ZFET, IHIT, VYRZIZIIHREEIZHE > THARIDMHT TV
F£9, BAICL-oTL, VIRZCKRE= v I B NTND Z &
NHVET, -21F. SUTA T RLAOXODL AT,
avhr—eTrrrary e LUAX 1 OARIBE 251,

ORIV aE, LYREDOL YT - T RLRIEBTHR S
TWET, KV T A~y X—liF, VIOREZEF T aroL
VAL XET=y 7 ({FERN)bRREH L THY £, 16 O YT
Ve T RLVARELVRAZIZEID B ToHNTZAA MEHREH L TH
nET,

BT e Ny XN T, FED L VA X DAy MO &R
ERLET, LUVRZNOE Y ML, B—0ffEE =
~ TR - 7m—ROEM TR LET, T72bb, —xtDKE(AB)
X, EAZ(A)~TB)D By MEiPHAZR LE T, B2, [6:2]i% 5

XET=v 7 CFRIVNEZ 5N TWET,

WDt s a Tk, ADIS LAY - <= v FOEKE Y NDEE
LW ZITWE T, By MO —T R E OEEE FF o854
IN—T BTN AF Y « U—RLERARALT, —FELTHALE

ERS

~2 DBy Mifiz&L, By b 0IFLYRAZD LSBE#ERLET,
BNZERB R ONE Y | FAENZE Y ME, I/O_UPDATE &>
DTV —varEiid7a7 AN - ELOEEBHHET, N
T 4 AT = a r~NRESHETA,

arvhkaO—jL-22729¥3> - LYR4E 1(CFR1)—F FL X 0x00
# 15.CFR1 M E Yy ~EiBA

Bits

Mnemonic

Description

[31:25]
24

[23:18]
17

16

15

14

13

12

11

10

Open
VCO cal enable

Open
Parallel port streaming enable

Enable sine output

Load LRR at I/0 update

Autoclear digital ramp
accumulator

Autoclear phase accumulator

Clear digital ramp accumulator

Clear phase accumulator

Open

External OSK enable

OSK enable

1 = initializes the auto internal PLL calibration. The calibration is required if the PLL is to provide the internal
system clock. Must first be reset to Logic 0 before another calibration can be issued.

Open.

0 = the 32 bit parallel port needs an 1/0 update to activate or register any FTW, POW, or AMP data presented
to the 32-bit parallel port.

1 = the parallel port continuously samples data on the 32 input pins using SYNC_CLK and multiplexes the
value of FTW/POW/AMP accordingly, per the configuration of the FO to F3 pins, without the need of an 1/0
update. Data must meet the setup and hold times of the SYNC_CLK rising edge. If the function pins are used
dynamically to alter data between parameters, they must also meet the timing of the SYNC_CLK edge.

0 = cosine output of the DDS is selected.

1 = sine output of the DDS is selected (default).

Ineffective unless CFR2[19] = 1.

0 = normal operation of the digital ramp timer (default).

1 = interrupts the digital ramp timer operation to load a new linear ramp rate (LRR) value any time
1/0_UPDATE is asserted or a PS[2:0] change occurs.

0 = normal operation of the DRG accumulator (default).

1 = the digital ramp accumulator is reset for one cycle of the DDS clock (SYNC_CLK), after which the
accumulator automatically resumes normal operation. As long as this bit remains set, the ramp accumulator is
momentarily reset each time an I/O update is asserted or a PS[2:0] change occurs. This bit is synchronized
with either an 1/0 update or a PS[2:0] change and the next rising edge of SYNC_CLK.

0 = normal operation of the DDS phase accumulator (default).

1 = synchronously resets the DDS phase accumulator anytime 1/0_UPDATE is asserted or a profile change
oceurs.

0 = normal operation of the digital ramp generator (default).

1 = asynchronous, static reset of the DRG accumulator. The ramp accumulator remains reset as long as this bit
remains set. This bit is synchronized with either an 1/0 update or a PS[2:0] change and the next rising edge of
SYNC_CLK.

0 = normal operation of the DDS phase accumulator (default).

1 = asynchronous, static reset of the DDS phase accumulator as long as this bit is set. This bit is synchronized
with either an 1/0 update or a PS[2:0] change and the next rising edge of SYNC_CLK.

Open.

0 = manual OSK enabled (default).
1 = automatic OSK enabled.
Ineffective unless CFR1[8] = 1.

0 = OSK disabled (default).
1 = OSK enabled. To engage any digital amplitude adjust using DRG, profile, or direct mode via the 32-bit
parallel port, or OSK pin, this bit must be set.
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Bits Mnemonic Description
7 Digital power-down This bit is effective without the need for an I/O 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 power-down This bit is effective without the need for an 1/0 update.
0 = REFCLK input circuits and PLL are active (default).
1 = REFCLK input circuits and PLL are disabled.
4 Open Open.
3 External power-down control 0 = assertion of the EXT_PWR_DWN pin affects power-down (default).
1 = assertion of the EXT_PWR_DWN pin affects fast recovery power-down.
Open Open.
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 mode 0 = configures the serial 1/0 port for MSB-first format (default).

1 = configures the serial 1/0 port for LSB-first format.

avkA—=IL-T7o932 - LYVRA 2(CFR2)—7F FL R 0x01
£ 16.CFR2 D E'w MR

Bit(s) Mnemonic Description
[31:24] Open Open.
23 Profile mode enable 0 = disables profile mode functionality (default).
1 = enables profile mode functionality. Profile pins are used to select the desired profile.
22 Parallel data port enable See the Parallel Data Port Modulation Mode section for more details.
0 = disables parallel data port modulation functionality (default).
1 = enables parallel data port modulation functionality.
[21:20] Digital ramp destination See Table 9 for details. Default is 00. See the Digital Ramp Generator (DRG) section for more details.
19 Digital ramp enable 0 = disables digital ramp generator functionality (default).
1 = enables digital ramp generator functionality.
18 Digital ramp no-dwell high See the Digital Ramp Generator (DRG) section for details.
0 = disables no-dwell high functionality (default).
1 = enables no-dwell high functionality.
17 Digital ramp no-dwell low See the Digital Ramp Generator (DRG) section for details.
0 = disables no-dwell low functionality (default).
1 = enables no-dwell low functionality.
16 Programmable modulus enable 0 = disables programmable modulus.
1 = enables programmable modulus.
15 Matched latency enable 0 = simultaneous application of amplitude, phase, and frequency changes to the DDS arrive at the output in
the order listed in Table 2 under data latency (pipe line delay)(default).
1 = simultaneous application of amplitude, phase, and frequency changes to the DDS arrive at the output
simultaneously.
14 Frequency jump enable 0 = disables frequency jump.
1 = enables frequency jump mode. Must have the digital generator DRG enabled for this feature.
13 DRG over output enable 0 = disables the DROVER output.
1 = enables the DROVER output.
12 Open Open.
11 SYNC_CLK enable 0 = the SYNC_CLK 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 SYNC_CLK signal appears at the SYNC_CLK pin (default).
10 SYNC_CLK invert 0 = normal SYNC_CLK polarity; Q data associated with Logic 1, | data with Logic 0 (default).
1 =inverted SYNC_CLK polarity.
9 Reserved Keep logic 0.
[8:0] Open Open.
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Bit(s) Mnemonic Description
[31:23] Open Open.
22 Input divider reset 0 = disables input divider reset function.
1 = initiates a input divider reset.
[21:20] Input divider Divides the input REF CLK signal by one of four values (1, 2, 4, 8).
19 Doubler enable 0 = disables the doubler feature.
1 = enables the doubler feature. Must have the doubler clock edge bit set to Logic 1 to utilize this feature.
18 PLL enable 0 = disables the internal PLL.
1 =the internal PLL is enabled and the output generates the system clock. The PLL must be calibrated when
enabled via VCO calibration in Register CFR1, Bit 24.
17 PLL ref disable This bit should remain Logic 0 (default).
16 Doubler clock edge 0 = disables the internal doubler circuit.
1 = enables the doubler circuit. Must have doubler enable bit set to Logic 1 to utilize this feature.
[15:8] Feedback divider N Sets the feedback divider of the PLL. The divider range is 8x to 255x.
Bits[15:8] = 0000 = 8x, 0001 = 9x ... 1111 = 255x
7 Open Open.
6 Manual Icp selection 0 = the internal charge pump current is chosen automatically during the VCO calibration routine (default).
1 =the internal charge pump is set manually per Table 7.
[5:3] lcp Manual charge pump current selection. See Table 7.
2 Lock detect enable 0 = disables PLL lock detection.
1 = enables PLL lock detection.
[1:0] Minimum LDW Selects the number of REF CLK cycles that the phase error (at the PFD inputs) must remain within before a

PLL lock condition can be read back via Bit 24 in Register 0x00.
00 = 128 REF CLK cycles

01 = 256 REF CLK cycles

10 =512 REF CLK cycles

11 = 1024 REF CLK cycles
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Bit(s) Mnemonic Description
[31:27] Open Open
26 Auxiliary divider power-down 0 = enables the SYNC OUT circuitry.

1 = disables the SYNC OUT circuitry

25 DAC CAL clock power-own 0 = enables the DAC CAL clock if Bit 26 in Register 0x03 is Logic 0.

1 = disables the DAC CAL clock.

24 DAC CAL enable
internal system clock is changed.

[23:0] (See description)

1 = initiates an auto DAC calibration. The DAC CAL calibration is required at power-up and any time the

These bits must always be programmed with the default values listed in the default column in Table 14.

FOAIL-SUTFBLLRE2—7 FLR 0x04

CFR2 L YA (OXOL[9)) DT VXL« T2 T e f F—T )b+ B b=1DHPHICDI, OV AXTHAHTT,

e TG T e P2 R L—ZDRG)DE v a rEBRLTLIEEN,
FI19.TORIL - FUTTRRBLORZ - Ev ~OF#RHA

ES

i‘ﬁﬁﬂ”:’)b "Ui\ 5:?‘/&

-1y

Bit(s) Mnemonic Description

[31:0] Digital ramp lower limit 32-bit digital ramp lower limit value.

FORIIL-SVUTEBLLRE2—7 FL R 0x05

CFR2 L VA X (OXOL[A9) DT VX IV« T2 T « £ F—T )b« B h=1 DHFERILDIH, DLV AXITHANTT,

e TUT e V2R L —HF(DRE)DE I arEBBLTI SN,
R20TDRL - SUTERLSXZ - Ev DA

FRICONTIE, FUH

Bit(s) Mnemonic Description

[31:0] Digital ramp upper limit 32-bit digital ramp upper limit value.

TERYFCEL ST RAFYvT L4 X - LORE—F KL R 0x06

CFR2 L VA X (OXOL[19]) DT VXN« T2 T « A F—T )b « By h=1DHFHIZDOHR, ZO LI AXITAMNTT,

e T e V2R L —F(DRG)DE I a v EHBBLTLEEN,
RAMENYTFIHL - S0T - XFYT -4 X LPRE - Ev FOFHHA
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Bit(s) Mnemonic Description
[31:0] Rising digital ramp increment 32-bit digital ramp increment step size value.
step size

IFRYTFCEL ST RAFYvT L X LORE—F KLZR 0x07

CFR2 L VA X (OXOL[19]) DT VXN« T2 T « A F—T )b « By h=1DHFHIZDIHR, ZO LI AZITAMTT,

e TUT e V2R L —F(DRG)DE I a v EBBLTLEE N,
RRITHNYTIEL-S0T - XFyT - 44X LPRE - Ev FOFHHA

HMIZOWTIE, 7YX

Bit(s) Mnemonic Description
[31:0] Falling digital ramp decrement 32-bit digital ramp decrement step size value.
step size
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Bit(s) Mnemonic Description
[31:16] Digital ramp negative slope rate | 16-bit digital ramp negative slope value that defines the time interval between decrement values.
[15:0] Digital ramp positive slope rate | 16-bit digital ramp positive slope value that defines the time interval between increment values.

THRREH YT - LYRE—7 KL R 0x09
CFR2 LYRALDFTVHN « T T « £ F—T /L« By MOXO1[19]) = 1. 2K E T v 7 - 4 F—T /b - By MOx01[14]) = 1 DEA
IZDOFH, TOLIAZFIAMTT, O VWTIE, TYVFL T T« V2R L—FXDRG)DEZ v a 2B T EEN,

R2ATRBRES v T LYAADOE Y M

Bit(s) Mnemonic Description

[31:0] Lower frequency jump point 32-bit digital lower frequency jump value. Any time the lower frequency jump value is reached during a
frequency sweep, the output frequency jumps to the upper frequency value instantaneously and continues
frequency sweeping in a phase-continuous manner.

LHEFEHS YT - LERE2—7 FL A 0x0A
CFR2 LY REDTVHN + T o £ F—T )b« By FOX01[19]) = 1. 2O E S ¥ 7« 4 F—T /L« £ v FOx01[14]) = 1 D4
WZDH, ZOLIPAZFIENTT, SO NWTIE, TUVFNL T F - P2 RxL—FDRG)DE I v a 2B LTLLEEN,

KB FAFREHES v T - LCREDE Y N3

Bit(s) Mnemonic Description

[31:0] Upper frequency jump point 32-bit digital upper frequency jump value. Any time the upper frequency jump value is reached during a
frequency sweep, the output frequency jumps to the lower frequency value instantaneously and continues
frequency sweeping in a phase-continuous manner.
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Bit(s) Mnemonic Description

[31:0] Frequency tuning word This 32-bit number controls the DDS frequency.

TaTJrAN0~TATFAILT, A TEY b LOREIELVIRIEL P X2 —0x0C, OxOE. 0x10, 0x12, Ox14, Ox16.
0x18. Ox1A
BLIUAZINT AL FRE DB THENTWETS,

®271.70774L0~TOTF7ALTHAEF Ty b - LR ABLTIRIEL O X R - Ev hDEREA

Bit(s) Mnemonic Description

[31:28] Open Open.

[27:16] Amplitude scale factor This 12-bit word controls the DDS frequency. Note that the OSK enable bit (0x00[8]) must be set to logic
high to make amplitude adjustments.

[15:0] Phase offset word This 16-bit word controls the DDS frequency.

USRO LY RAE—F7 FLR 0x1B
£ 28USROL R4 - Ew FDEiHA

Bit(s) Mnemonic Description

[31:25] Open

24 PLL lock This is a readback bit only. If Logic 1 is read back, the PLL is locked. Logic O represents a nonlocked
state.

[23:0] (See description) These bits must always be programmed with the default values listed in the default column in Table 14.
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Parameter’ Temperature Range Package Description Package Option
AD9914BCPZ —40°C to +85°C 88-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-88-5
AD9914BCPZ-REEL7 —40°C to +85°C 88-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-88-5
AD9914/PCBZ Evaluation Board
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