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Parameter Conditions/Comments Min Typ Max Unit
REF_CLK INPUT CHARACTERISTICS
Frequency Range
REF_CLK Multiplier Disabled 250 MHz
Enabled 250 MHz
REF_CLK Input Divider Frequency Full temperature range 83 MHz
VCO Oscillation Frequency VCO1 16 250 MHz
VCO2 100 250 MHz
PLL Lock Time 25 MHz reference clock, 10x PLL 60 us
External Crystal Mode 25 MHz
CMOS Mode VIH 0.9 \%
VIL 0.65 \%
Input Capacitance 3 pF
Input Impedance (Differential) 2.7 kQ
Input Impedance (Single-Ended) 1.35 kQ
Duty Cycle 45 55 %
REF_CLK Input Level 355 1000 mV p-p
DAC OUTPUT CHARACTERISTICS
Full-Scale Output Current 4.6 mA
Gain Error -14 -6 %FS
Output Offset +0.1 HA
Differential Nonlinearity -0.4 +0.4 LSB
Integral Nonlinearity -0.5 +0.5 LSB
AC Voltage Compliance Range +400 mvV
SPURIOUS-FREE DYNAMIC RANGE Refer to Figure 6
SERIAL PORT TIMING CHARACTERISTICS
SCLK Frequency 32 MHz
SCLK Pulse Width Low 175 ns
High 3.5 ns
SCLK Rise/Fall Time 2 ns
Data Setup Time to SCLK 55 ns
Data Hold Time to SCLK 0 ns
Data Valid Time in Read Mode 22 ns
PARALLEL PORT TIMING CHARACTERISTICS
PCLK Frequency 33 MHz
PCLK Pulse Width Low 10 ns
High 20 ns
PCLK Rise/Fall Time 2 ns
Address/Data Setup Time to PCLK 3.0 ns
Address/Data Hold Time to PCLK 0.3 ns
Data Valid Time in Read Mode 8 ns
10_UPDATE/PROFILE(2:0) TIMING
Setup Time to SYNC_CLK 0.5 ns
Hold Time to SYNC_CLK 1 SYNC_CLK cycles
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Parameter Conditions/Comments Min Typ Max Unit
MISCELLANEOUS TIMING CHARACTERISTICS
Wake-Up Time®
Fast Recovery Mode 1 SYSCLK cycles?
Full Sleep Mode 60 us
Reset Pulse Width High 5 SYSCLK cycles
DATA LATENCY (PIPELINE DELAY)
Frequency, Phase-to-DAC Output Matched latency enabled 11 SYSCLK cycles
Frequency-to-DAC Output Matched latency disabled 11 SYSCLK cycles
Phase-to-DAC Output Matched latency disabled 10 SYSCLK cycles
Delta Tuning Word-to-DAC Output (Linear Sweep) 14 SYSCLK cycles
CMOS LOGIC INPUTS
Logic 1 Voltage 1.2 \Y
Logic 0 Voltage 0.4 \Y
Logic 1 Current —700 +700 nA
Logic 0 Current -700 +700 nA
Input Capacitance 3 pF
CMOS LOGIC OUTPUTS 1 mA load
Logic 1 Voltage 15 \
Logic 0 Voltage 0.125 \Y
POWER SUPPLY CURRENT
DVDD (1.8 V) Pin Current Consumption 46.5 mA
DAC_CLK_AVDD (1.8 V) 4.7 mA
DAC_AVDD (1.8 V) Pin Current Consumption 6.2 mA
PLL_AVDD (1.8 V) 1.8 mA
CLK_AVDD (1.8 V) Pin Current Consumption 4.3 mA
POWER CONSUMPTION
Single Tone Mode PLL enabled, CMOS input 50 66.5 mw
PLL disabled, differential input 57 70.5 mwW
PLL enabled, XTAL input 52 68.5 mw
Modulus Mode PLL disabled 94.6 mwW
Linear Sweep Mode PLL disabled 98.4 mw
Power-Down
Full 15 mw
Safe PLL enabled 44.8 mw
PLL Modes
VCO1
Differential Input Mode 11 mw
CMOS Input Mode 75 mw
Crystal Mode 5.4 mwW
VCO 2
Differential Input Mode 15 mwW
CMOS Input Mode 115 mw
Crystal Mode 9.4 mwW

L LN T —F D 7 v a v EBBLTLEE N,
2SYSCLK %A 7 ViE, DDSW™F v 7N THEMT2EBEO 7 oy 7 JHEBAEERLET, V77L R 2 ny i
v 7 B EGT 256, SYSCLK BESUINTEEZICY 77 LA« yay JEREFRR LIMEICRY £,

JAgR DR VGEIE, SYSCLK EMEUISNBY 77 LA - ey ZJEEEIC K L ET,

Rev. 0

— 4/31 —

<7 B,

[

EHESTHEHBY 77 LRI n
U7 7 LR ray ZilfEaRen




AD9913

s B K e 1

= 2.

Parameter Rating
Maximum Junction Temperature 150°C

AVDD, DVDD 2V

Digital Output Current 5mA

Storage Temperature —65°C to +150°C
Operating Temperature —40°C to +105°C
Lead Temperature (Soldering, 10 sec) 300°C

0:a 36.1°C/W

Bic 4.2°C/W

il [ 2%

Rev. 0

AVOID OVERDRIVING DIGITAL INPUTS.
FORWARD BIASING ESD DIODES MAY
COUPLE DIGITAL NOISE ONTO POWER
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Rz OWTIE, eI TN s VAT A s E— R
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Profile Pins PS [2:0] or CFR1 Bits [22:20] Profile Selection
000 Profile 0
001 Profile 1
010 Profile 2
011 Profile 3
100 Profile 4
101 Profile 5
110 Profile 6
111 Profile 7
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Profile Pins [2:0] or CFR1 Bits [22:20] Linear Sweep Mode
x00* Sweep off

x01* Ramp up

x10* Ramp down

x11! Bidirectional ramp

1 x = don't care.
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CFR2 [7:5] Mode Configuration

000 Differential Input, PLL Enabled

001 Differential Input, PLL Disabled (Default)
x10* XTAL Input, PLL Enabled

x11! XTAL Input, PLL Disabled

100 CMOS Input, PLL Enabled

101 CMOS Input PLL Disabled

1 x = don't care.
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CFR2[3]
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CFR2 [14]iIc kv, ZhEFNEIRSNET,

CFR2 [15:9] & CFR2 [3]0Ffi# DA &LEICE Y, FL
VAT a7 EEAELNRD D LIZERLTL
230, BExohfT Y r—varTLO0MARED
BOFN, AKEEETEET 50, £721F VCO F/hgg
RERE W= AT LV ER WD 2 ERnbY %
7

AD9913 DI K AT A » 7 & 7 [&EE 250 MHz T
HHZLICEELTLEE Y, PLLIFE Y E TR E 2
A I FAITIZ, VAT L - 71y 7 HEEN 250
MHz ZB X7 WE S ICHERTHARLERH Y 7,

PLL Ay RxK

CFR2 [0]iFFt A LEEHE » T, PLLR v 7§ 5D A
TR AERRLET,

PLL 24 % & 912 AD9913 3% L= &, v—7F
Ney s THECTICHHZELEST, V»—7Buavy s L
TWhWetE, Fu7 - VAT A Zay I IT A

A BV ANENTZV 77 LA - vy T EEKT
IELET, PLLE v Z{EEDBNA - LYLIZRD &
VAT Ao vy 7 EEENIERBINIC PLL KRR
TOBEICEIDEDY ¥, PLLE Yy Z7E5HAn— - L
UL L T2 BT, —TDr sy 7 DFEIZ)H DD
LI VAT A T ay 7 BEREEGT A0, L—
TEEER 7 SEHM, FyEV Ty LR
v JTERITREY £,

F£TIZ, FHTDHLIAH - By bEFE-TPLL#ER
ERIET D HEERLET,
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RIPLLEBRBEDRZRT

CFR2[15:14], CFR2 [3]
CFR2[13:9] =000 =001 =100 =101 =010 =011 =110 =111
00000 32 16 16 8 64 32 32 16
00001 1 05 05 0.25 2 1 1 05
00010 2 1 1 05 4 2 2 1
00011 3 15 15 075 6 3 3 15
00100 4 2 2 1 8 4 4 2
00101 5 25 25 1.25 10 5 5 25
00110 6 3 3 15 12 6 6 3
00111 7 35 35 1.75 14 7 7 35
01000 8 4 4 2 16 8 8 4
01001 9 45 45 2.25 18 9 9 45
01010 10 5 5 25 20 10 10 5
01011 11 55 55 275 22 11 11 55
01100 12 6 6 3 24 12 12 6
01101 13 6.5 6.5 3.25 26 13 13 6.5
01110 14 7 7 35 28 14 14 7
01111 15 75 75 3.75 30 15 15 75
10000 16 8 8 4 32 16 16 8
10001 17 85 85 4.25 34 17 17 85
10010 18 9 9 45 36 18 18 9
10011 19 95 95 4.75 38 19 19 95
10100 20 10 10 5 40 20 20 10
10101 21 105 105 5.25 42 21 21 105
10110 22 11 11 55 44 22 22 11
10111 23 115 115 575 46 23 23 115
11000 24 12 12 6 48 24 24 12
11001 25 125 125 6.25 50 25 25 125
11010 26 13 13 6.5 52 26 26 13
11011 27 135 135 6.75 54 27 27 135
11100 28 14 14 7 56 28 28 14
11101 29 145 145 7.25 58 129 129 145
11110 30 15 15 75 60 30 30 15
11111 31 155 155 7.75 62 31 31 155
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NI—5H e

AD9913 1Z. AERHIEI DR —F 7 AERE L | BERDT T
0y« T4 XD DDS WL THRASNTW-Y 7+
=27 T TN T—E g - By hEYR— b
LTCWET,

S PWR_DWN_CTL Eic kv, Nu—F k%
BELET, 2O E2u— - LULIZT 5 &, DAC,
PLL, AJ1ZavyZEK, FyTOTIHNL BT Ve
CEMEOa ha—/ - By k CFR1[6:4] % ff - T
BN AR =R SEHENTEET, ZOF—FT
X, CFR1[7TIEIET 77 4+ 7 TY,
PWR_DWN_CTL & v h9 5 &, CFRL[6:4lIZHEZhIZ e
DET, ZoHA, ADII3 1T CFRI [7]DEIZHESWT,
TRV vy EDACT VXN - Yy I DR
T—Z T 5@EY) BNY - RT—=F 7« F— KL
TRTOREN AT —HZ T T BT e NRT—H 7
T— RO 2D U —F 7 « T— RERELET,
NT—F oy - F— R0 bRT 5 &XiE, BORR%
ELET,

KIULIZ, ERT—F U -y bORY YT - LLE
RLET, INLHOE Y NI —Z T VBfED T
WIZ, ADI3 =7 - u Yy b F v T EoT
ek s g T UHN e sy IRAEE T g s
HhsnEd,
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R8T —E DI

Control

Mode Active

Description

PWR_DWN_CTL=0
CFRI1 [7] = don’t care

PWRDWNCTL =1
CFRL[7]=0

PWRDWNCTL =1
CFRL[7] =1

Software Control

External Control,
Fast recovery
power-down
mode

External Control,

Full power-down
mode

Digital power-down = CFR1 [6]
DAC power-down = CFR1 [5]
Input clock power-down = CFR1 [4]

N/A

N/A
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/10 DERE

YT ILDERTE

AD9913 D Y T« R— NIRRT

R—=FrTHV, ZLDEMEED~ A 7B FE—F
v ruTutyhERHGIA o EF—T 2 —ATHZ
ENRTEES, YU TAIOE, £ Fr—F%0 6905/11
SPI 7’1 k =L Intel #: 8051 SSR 7’12 h /L7 K DK
W ORMERE 7 +—~< > b E A ERE-> T\ ET,

DA E—T2—REHEI &, ADIII3 R ET HT
RTOVVRAZIIZXHLTY —R/FA k- 77 EBRANAEE
0 E94, MSB77—A MEZIZLSB7 7 —A D

k74—~ b&2YR—FLTWET, ADIII3Z DY
TIe A A —=Tx—R+ R—MI, 21 v F—T7 =
—ZAHAREICT D 1L AD Y U & ffisl= v 7L 10 B

(SDIO) & L THERL SN TV ET, AD9913 (1% 3 =l

YEF @ SDO ¥ Edh v F8 A,

AD9913 TliL, HH A Y — /T4 FEIfEL LY

BT RUREBELET., ADI9I3 O U 7 ILVEIEIL,

NA R - LoL TR, LURK « LoULTORIKEAE
LET,

AD99I3 DA, YU T« B—h - ar ha—F 24
BNXA R LURAK - T RLAZRHBL T, Z4T5HL
VA e RA K~ T RLRAEZHEBMIZRELET, &5
2, ary ha—JEZEDLIAFDTXTONAL "B T

sERENDBDERALLET, U T IO BIETIL,

LUAZDTRXTCONRA BT T EBAEZINDZ ENRMNH
‘/C“‘a_o

AD9913 L DWBEY A 7 NMTIZ2 2D T = —ANH Y F
T, 7= —X LFmAYA 7T, AD9913 IZ%IT B

INSTRUCTION CYCLE

=\

NA NOEZAHLTHY, HAIO 8D SCLK L H LAY
Ty UEHBENET, TOMBA ME, T XY A
I INZONT DGR A ADIIIZ U T /L« dR— |k » 3
fe—Z R LES, ZOTFT—FiEIT@EY A 7 v
D7 z—R2I27xVET, 7=2—X1DOMH/3A M,

WDOT = FAERENFTAH L ERITEERALZONTRNE
FBEL, EBITT IV EBEAMGELIAZDI YTV« TR
LAZEBELET,

FAETA 7 NVDEFD 88D SCLK 3L H LAY = v DT,
MENA % ADIIN3 ~EXIALOIER SN ET, EY
D SCLK = v U, WEVA I/ VDT7 2 —X21T3%4 L
FT, 7x2—RX2TiE, ADOIZ VAT L kRl
— 7 L OB TEBICT —ZImRENTTbNE T, @EYA
INDT 2—R 2 THEINDE A MRIZ, 77 BA%
RBLURAFOETY, 72L& 21E, 284 M= b
O—)L s 7y 7ay s LIRAZ2ET VAT 5
B, T2 —RX2THEH 2, FOEEENPKLETT, 631
roTa 77 A LIRAEZD | DEBT 7 AT HEE.
72— R 2T 63 FOERENLETT, Maicks T
RTOT—H « A MElRE LRI, @BEYA 70
ETLET,

WEYA 7LD T, ADIIIZ DY 7L« R—
Fearbhmr—F0F, kO 8D SCLK . H BB Y =y
UNRDBIEYA I NVDGTNSA N THDETFRILET,
AD9913 ~DFTXTHT —H AJJiL, SCLK DIrH En D
Ty VTLVAXIZANEINET, TXTOT—HIL,
SCLK DS H TR = wv T AD9I3 oSN E T,
X 30~ 321z, VT R— FOSKMEELrRLE
7

DATA TRANSFER CYCLE

r

S AVAVAVAVAVAVAVARNAVAVAVAVAVAVAWA NS

SN 09 00 {0 {09 €9 @05 @3 63 O €3 £ £ © £ O

025

07002

X130. >V 7L R—=hDEZARLZA I F—ray 7{EEKo— . L~L

INSTRUCTION CYCLE

s\

DATA TRANSFER CYCLE

—

VAV AV AV AV AV AV AV a VaVaVaVaVaVaVaVany

spi0 N fts Nt N te Kt Ko N X o At Dr XD AOs f0ufDs 02 O X Do

07002-026

M31.oU7IL - R—FDEZRAHRZA I VT - Oy I ELEENS - LRL

INSTRUCTION CYCLE

S

DATA TRANSFER CYCLE

r

VAV AV AV aVaVaVaV e aVaVaVaVaVaVaVaWan

spio (7 Xts X_ts At A s K t2 X X to Doz} Pos \Pos) Pos X Pos) Doz kDot X Poo)

07002-027

322XV VTIL - R—bDFABLAA ST -0y JEERENA - LR
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/N b

MaNA ME, ROE Y b« < FIORTIEHRD SRR
SINTWVET,

RSN, MEBROEY F<y T

MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
RIW X X A4 A3 A2 Al A0

RIW —@f A FOE Y b TIE, A FOEZAL
#%lz, AL EEEZALDONTNOT —HIRENTD
NEVERELET, vy 7 « A IEHEAAHLEIEE
HELET, vnvy 7 0i3EZAALBEREELET,
X, X—m%a /3, OBy 6 & Ey k50X Don’t Care T
—3—0

A4, A3, A2, Al, AO0—mB A1 bOE Y b4, Ew k3,
By k2, By bl By h0lE BEVAI7LDT—X
BRIRER D CT 7V B AENB LU AX ZHRELET,
YT LB —T—R - KR—k - EVDERHA
SCLK— Y7L R—k -5 0OvYy

YUT e sy y - Brid, AD9913 E DD T —F
TRIEDRM ENEAT— b - = OEEICHEbRE T,
CS—FwvF-tLY b

U Y TNEIETA v BICEEOT A R/
BT T 47 - a—ANTT, TOANBNA -« LYL
DL E, SDIO B NIEA v —& v REBIC AR Y £,
WEVA 7PN A - LV EB SN D &, FDH
A TME, Fo7 L7 PREEr— - LYLIIRD
FCHWrENE T, SCLK OflHl & i+ 5 A F AT
X, Fy 7L bEa— - LYLIEETDH I EN
TEFET,

SDIO—> 7L - T—4 /0

WD Ao T AD99L3ITXI T BT — X DinrE
EEHITVET,

MSB/LSB M¥5i¥

AD9913 U T« AR— hTliX, MSB7 v — A FE71X
LSB 7 7 —A NDO@T —# « 77—~ &R —FF
L ENTEET, ZOBEEIX. CFRL[23]7 bl S 4
F+, T 74N MEIZMSB 77— T, iS4 b
IZ, I ha—/L s LYRZOX00DE > b 82k ->TH
ESND 74—~y hTEZIALULERH Y £,
AD9913/3 LSB 7 7 — A I « E— FOEE. d A b
R FLE Y bk B E Yy h~DIETE X AT M
NHYET,
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MSB 7 7 — A FEMEDE S, U T/« R—hF a2k
1 —Z 3k B NERESNIZ LU A X D)T KL R
EHIZHEL, ZORIZEFDOTMANA B « T RLUARIE
I, B NOBMENE T TH6E TIHIZED FALAN
A KT FURAOBENGE X I, ADIII3 (ZxT 5T
RCOFZHAEET—ZI, MSB7 7 —A MDJETH 5 4%
ERH ET,

LSB77—A b « E—FOLFE, Y IUT K=}k -2
Y ha—F IR FLNA b T RURAERISHEAEL, £
DI ENDNA b« T RUARFEEIN, UL /08
ERETTDETEBIZED BN A b« T RLADHE
AN £9, ADIII3IZH T BT R TDIAEE T —
X, LSB7 7 —ARDIETHDIUERH Y £7°,
ST - R— FEMEICERT 53R

LSB 77 —A k « 'y MECFRL[23]NIZH Y £4°, LSB
Ty—A KBy hEELNAAL MIEZALANMTDONLD
L EBICRENEFEINDZ LICEELTLLEE N,
ZD, FATHOWEYA 2 A DEY DAL MIKT D
ZOHLWHRELMIET DL IICEETIHLENHY F
‘g—‘o

Ta T AN LURK BHAHTEEE,. LT H L
VAR EERT LI T AL B
U (PS[20)ZFRET DMENRH Y £7,

NS LIV IO DERTE

NS R—=F - A28—T7x—X - EVDERHA
CS—Fvy7-tLYk

O DTIT 4T ea—2k, U—FIFA NEIE
DEITNEREINET, 77 EBAFICZDOE BN A -
LoyLizip b b, R L s R— RIENRREIC Y B o
FERET,

RIW—1— KI5 k

EL 29D+ LAVECSDT 7T 4 7 - m—DfilA
BORICLY, BAHLEERER RSN ET, 2o
Dr— - LYLIZE Y EXALEMERERINET,
PCLK—/IXSLJ -7/R—k-20OvY

NRI L ruayy - ¥, ADIII3 LD DT —H
DR ENELAT — k- v OMEICEbILET,
ADDR/DATA [7:0]

BBy hDT RLRIF—4 « N2, WHIATEEL,
A LEIEE B AL EELZ S R— M LET,

RS LN - R— FEMEDEESEER

BEEIL 3PCLK Y1 7 VG, IO/ v vy « AT )L
7 Ry, 2FBITHAHLERITEZIAAL, 35
BIEmybicfivEd, N7 Lv - R— FEETIL,
Fox A MIERNCEEAEN T T,

i

o
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F—& OB LEE TS WERHME
R 7S LB E A 33 1T L E T, HEABBEEFAM LEIWEL R LTI, = — P50
VIR ZA %2 B SN . —ix
1. 7KL - E2(ADRO~ADR7) - T, AL ggg;zg;g?z%ij%?g f’i; RO ET.
BEMIZ PCLK, CS, RIW, LY RAZ DT LJL - - °
7 RLAZAALET, 1. 7 RL A - E'/(ADRO/DO~ADR7/D7) %> T, #
—_ —_ \K z I/““ 0) <5
2. CS. RW. 7 KL A - 94 1%, 1% H® PCLK 3 i;é%ﬁf;;&;‘bﬁ%m’v‘ SAADT
HENRDZ DI LTy F T v 7« ZA ALK —_ °
LR e B A DR TLERD Y 5, 2. CS.RIWW, TRV A+« A%, 1%HD PCLK ..
. _ i HENRYDZy VI L TRy hT v e XA LER
. /AEY YT ALTCERAILET. o LR - A DR T RER S D E T
AP R PO B L =y T 3. F—H T4 2EHOPCLK Lh LY =y
- ° T By NT v T« XA LER—LR - H A
5. CSi%, 3FHDPCLKMN L LR =y Vizxtd 5tk LEEETYVENDH Y £,
;17;;5;?;5'4} HERIVE - S A DTS A 4, TSIE. 3/HDPCLK B LAY = v Dokt 5k
° Y RT T e B DETR—IVR - XA L& ZT N
ERHY ET,
READ OPERATION
ek [ ] | | I I 17 LJ LTI 17 °LJ °L_
cs ~ ] | |
rRW __ |
ADDR/DATA ADDRO  —{ DATAO { ADDR1 )»— DATAL )
—rﬁ”i 2ong| | &ns |3 s .
| tasu tap  tovio tesu terp g

BARATLIL - R—bDFEAHLEAZI VT

WRITE OPERATION

POk L[ L+ rrrrrr_
cs 1 |

RIW I

ADDR/DATA —( ADDRO DATAO < ADDR1 x DATAL1 >

3ns |0.3ns| 3ns [0.3ns| 3ns |0.3ns|

|l |l L et Pttt

07002-029

tasu tamnp tosu torp tesu tcHp
34NRT LI - R—bDEERAKRZAZ VYT
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A =
LYRA -TwFTEEY FRBA
LORR 2y
WDOEDOZELIAZOT YT - By N OFNFEH#H T 2K KMEITMSB TH Y, H/MEIZEDL TV AZDLSB THDH Z
LIZEELTLIEEY,

®9dvbho—JL-LTRA

Register Name | [Serial Bit
(Serial Range]/Parallel Default
Address) Address MSBBIit7 | Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 LSBBIt 0 Value
CFR1— [7:0]/0x00 External Digital DAC Clock Load SRR @ | Autoclear | Autoclear Enable 0x00
Control Power- Power- Power- Input I0_UPDAT | Auxiliary Phase Sine
Function Down Down Down Power- E Accum. Accum. Output
Register Mode Down
1(0x00) [15:8]/0x01 Clear Clear Destination [1:0] Auxiliary DC Linear Linear 0x00
Aucxiliary | Phase 00: Frequency Word Accumulator | Output Sweep Sweep
Accum. Accum. 01: Phase Word Enable Active State No-Dwell
Trigger Active
Active
[23:16]/0x02 LSB First Internal Profile Control [2:0] Sync Clock Open Open Direct 0x00
Disable Switch
Mode
Active
[31:24]/0x03 Open Open Open Modulus Use Internal Match Open Open 0x00
Enable Profile Pipe
Delays
Active
CFR2— [7:0]/0x04 CMOS Crystal PLL PLL LO PLL Input VCO2 Sel | PLL Reset PLL Lock | 0x32
Control Clock Clock Power- Range Div by 2
Function Mode Mode Down
Register 2 [15:8]/0x05 PLL PLL Multiplication Factor [5:0] Open 0x14
(0x01) Output
Div by 2
DAC Control [7:0]/0x06 FS C[7:0] OxFF
Register(0x02) | 115:8]/0x07 Open Open Reserved | Open FSC [9:8] 0x13
[23:16]/0x08 Reserved OX7F
[31:24]/0x09 Reserved 0x00
FTW(0x03) [7:0]/0x0A Frequency Tuning Word [7:0] 0x00
[15:8]/0x0B Frequency Tuning Word [15:8] 0x00
[23:16]/0x0C Frequency Tuning Word [23:16] 0x00
[31:24]/0x0D Frequency Tuning Word [31:24] 0x00
POW/(0x04) [7:0]/0x0E Phase Offset Word [7:0] 0x00
[15:8]/0x0F Open [1:0] | Phase Offset Word [13:8] 0x00
Linear Sweep [7:0]/0x12 Sweep Parameter Word 0 [7:0] 0x00
Parameter [15:8]/0x13 Sweep Parameter Word 0 [15:8] 0x00
Register(0x06) - B
[23:16]/0x14 Sweep Parameter Word 0 [23:16] 0x00
[31:24]/0x15 Sweep Parameter Word 0 [31:24] 0x00
[39:32]/0x16 Sweep Parameter Word 1 [7:0] 0x00
[47:40]/0x17 Sweep Parameter Word 1 [15:8] 0x00
[55:48]/0x18 Sweep Parameter Word 1 [23:16] 0x00
[63:56]/0x19 Sweep Parameter Word 1 [31:24] 0x00
Linear Sweep [7:0]/0x1A Rising Delta Word [7:0] 0x00
Ee'ta . [15:8]/0x1B Rising Delta Word [15:8] 0x00
arameter - — -
Register(0x07) [23:16]/0x1C Rising Delta Word [23:16] 0x00
[31:24]/0x1D Rising Delta Word [31:24] 0x00
[39:32]/0x1E Falling Delta Word [7:0] 0x00
[47:40]/0x1F Falling Delta Word [15:8] 0x00
[55:48]/0x20 Falling Delta Word [23:16] 0x00
[63:56]/0x21 Falling Delta Word [31:24] 0x00
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Register Name | [Serial Bit
(Serial Range]/Parallel Default
Address) Address MSBBIit7 | Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 LSBBIt 0 Value
[7:0]/0x22 Rising Sweep Ramp Rate Word [7:0] 0x00
;g;ﬁ;rsgg‘m [15:8]/0x23 Rising Sweep Ramp Rate Word [15:8] 0x00
Register(0x08) [23:16]/0x24 Falling Sweep Ramp Rate Word [7:0] 0x00
[31:24]/0x25 Falling Sweep Ramp Rate Word [15:8] 0x00
Profile 0(0x09) | [7:0]/0x26 Frequency Tuning Word [7:0] 0x00
[15:8]/0x27 Frequency Tuning Word [15:8] 0x00
[23:16]/0x28 Frequency Tuning Word [23:16] 0x00
[31:24]/0x29 Frequency Tuning Word [31:24] 0x00
[39:32]/0x2A Phase Offset Word [7:0] 0x00
[47:40]/0x2B Open [1:0] | Phase Offset Word [13:8] 0x00
Profile 1(0x0A) | [7:0]/0x2C Frequency Tuning Word [7:0] 0x00
[15:8]/0x2D Frequency Tuning Word [15:8] 0x00
[23:16]/0x2E Frequency Tuning Word [23:16] 0x00
[31:24]/0x2F Frequency Tuning Word [31:24] 0x00
[39:32]/0x30 Phase Offset Word [7:0] 0x00
[47:40]/0x31 Open [1:0] I Phase Offset Word [13:8] 0x00
Profile 2(0x0B) | [7:0]/0x32 Frequency Tuning Word [7:0] 0x00
[15:8]/0x33 Frequency Tuning Word [15:8] 0x00
[23:16]/0x34 Frequency Tuning Word [23:16] 0x00
[31:24]/0x35 Frequency Tuning Word [31:24] 0x00
[39:32]/0x36 Phase Offset Word [7:0] 0x00
[47:40]/0x37 Open [1:0] | Phase Offset Word [13:8] 0x00
Profile 3(0x0C) | [7:0]/0x38 Frequency Tuning Word [7:0] 0x00
[15:8]/0x39 Frequency Tuning Word [15:8] 0x00
[23:16]/0x3A Frequency Tuning Word [23:16] 0x00
[31:24]/0x3B Frequency Tuning Word [31:24] 0x00
[39:32]/0x3C Phase Offset Word [7:0] 0x00
[47:40]/0x3D Open [1:0] | Phase Offset Word [13:8] 0x00
Profile 4(0x0D) | [7:0]/0x3E Frequency Tuning Word [7:0] 0x00
[15:8]/0x3F Frequency Tuning Word [15:8] 0x00
[23:16]/0x40 Frequency Tuning Word [23:16] 0x00
[31:24]/0x41 Frequency Tuning Word [31:24] 0x00
[39:32]/0x42 Phase Offset Word [7:0] 0x00
[47:40]/0x43 Open [1:0] | Phase Offset Word [13:8] 0x00
Profile 5(0x0E) | [7:0]/0x44 Frequency Tuning Word [7:0] 0x00
[15:8]/0x45 Frequency Tuning Word [15:8] 0x00
[23:16]/0x46 Frequency Tuning Word [23:16] 0x00
[31:24]/0x47 Frequency Tuning Word [31:24] 0x00
[39:32]/0x48 Phase Offset Word [7:0] 0x00
[47:40]/0x49 Open [1:0] | Phase Offset Word [13:8] 0x00
Profile 6(0x0F) | [7:0]/0x4A Frequency Tuning Word [7:0] 0x00
[15:8]/0x4B Frequency Tuning Word [15:8] 0x00
[23:16]/0x4C Frequency Tuning Word [23:16] 0x00
[31:24]/0x4D Frequency Tuning Word [31:24] 0x00
[39:32]/0x4E Phase Offset Word [7:0] 0x00
[47:40]/0x4F Open Open Phase Offset Word [13:8] 0x00
Profile 7(0x10) | [7:0]/0x50 Frequency Tuning Word [7:0] 0x00
[15:8]/0x51 Frequency Tuning Word [15:8] 0x00
[23:16]/0x52 Frequency Tuning Word [23:16] 0x00
[31:24]/0x53 Frequency Tuning Word [31:24] 0x00
[39:32]/0x54 Phase Offset Word [7:0] 0x00
[47:40]/0x55 Open Open Phase Offset Word [13:8] 0x00
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LYPRA - Ev FDOERHA
SUTLNOR—FDLYRAZEET, 0~16 (16 Tl
0x00~0x10)D 7 R L ZFiPHICE B S TWE T, A8t 17
BOVIAZEZRLTHY ETH, ZNHDOLITAFD
WO LEOXB)ITRMEH TH D=, At 16 2MEH Al fE
LYRALTT,

FLURAZ DA RFH T &2 ITITFE OHHE

ORI aE, VIOREDOU YTV T RLRJET
RSN TNWET, KV T« ~o X —TF, VLYVRAFA
LT T arDLYRAE - xE= 7RI b RRHE L
THOET, 16D Y TN« T RLRE LI RAZ|TE|
DETHNTANAS MEBRBLTHY 7,

BT~ X —IZHNT, FFEDL Y AZDEE y Rl
HoFXERLET, LIYAZNOE Y MIEIZ, BHE—0

ICHEEIR R MR EENTOVET, SHIZ, LYARHX

IR BR I > THARIDR T D T T, HAEICE -

T, VWAHIKR = I DM DT LZERNH Y F

T, 2L RITE, YUT e T RLA0X00 D LY FITIE,
ayvhka—)b Tpar s LUAZ LDOLRINS

Zbh, FEF=vZ CFRIDXE 26N TWET,

WDEY v arTiE, ADWIZ L YRAK « vy T DF/E

BiEE/idar~ TR > 72— doBETRLES, —
K OEAE(AB)IE, EAL(A)~TAL(B)D > hEiFHZ L
9, e xiE, B2iE5~2DtEy MIEZFKL, 0%
LUAXDLSBEHRLET,

BNCHEFLN IRV E D | HEEFIAENTZE v M,
I/IO_UPDATE B> D7 H—v a7 v 7 7 A VEL
WHDHET, WET 4 AT 2—va r~BEIEE A,

v FOFELWBAZITVES, By FOT =T RRE
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Bit(s) Bit Name Description

31:29 Open Leave these bits at their default values.

28 Modulus Enable This bit is ignored if linear sweep is disabled.

0 = the auxiliary accumulator is used for linear sweep generation.
1 = the auxiliary accumulator is used for programmable modulus.

27 Use Internal Profile 0 = profiles are controlled by profile pins; only valid in serial mode.1 = profiles are controlled by CFR1
[22:20].

26 Match Pipeline Delays Active 0 = the latency across the auxiliary accumulator, the phase offset word, and phase accumulator are
matched.

1 = the latency across the auxiliary accumulator, the phase offset word, and phase accumulator are not
matched.

25:24 Open Leave these bits at the default values.

23 LSB First 0 = MSB first format is used.

1 = LSB first format is used.

22:20 Internal Profile Control Ineffective unless Bit 27 = 1. Default is 000,. Refer to the the Linear Sweep Mode section for details on
how to program these registers during linear sweep, and refer to the Direct Switch Mode section for
details on how to program these registers in direct switch mode.

19 Sync Clock Disable 0 =the SYNC_CLK pin is active.

1 =the SYNC_CLK pin assumes a static Logic O state (disabled). In this state, the pin drive logic is shut
down, minimizing the noise generated by the digital circuitry.

18:17 Open Leave these bits in their default values.

16 Direct Switch Mode Active 0 = direct switch mode is disabled.

1 = direct switch mode is enabled.

15 Clear Auxiliary Accumulator 0 = normal operation of the auxiliary accumulator (default).

1 = asynchronous, static reset of the auxiliary 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 profile change and the next
rising edge of SYNC_CLK.

14 Clear Phase Accumulator 0 = normal operation of the DDS phase accumulator (default).

1 = asynchronous, static reset of the DDS phase accumulator.

Rev. 0

— 27/31 —



AD9913

Bit(s)

Bit Name

Description

13:12

Destination

00 = In direct switch mode, use this setting for FSK.In linear sweep mode, the auxiliary accumulator is
used for frequency sweeping.In programmable modulus mode, these bits must be Q0.

01 = In direct switch mode, use this setting for PSK.

In linear sweep mode, the auxiliary accumulator is used for phase sweeping.

11

Auxiliary Accumulator Enable

0 = auxiliary accumulator is inactive.
1 = auxiliary accumulator is active.

10

DC Output Active

This bit is ignored if linear sweep is disabled (see CFR1 [11]).
0 = normal operating state.
1 =the output of the DAC is driven to full-scale and the DDS output is disabled.

Linear Sweep State Trigger Active

0 = edge triggered mode active.1 = state triggered mode active.

Linear Sweep No-Dwell Active

This bit is ignored if linear sweep is disabled (see CFR1[11]).
0 = when a sweep is completed, the device holds at the final state.
1 =when a sweep is completed, the device reverts to the initial state.

External Power-Down Mode

0 = the external power-down mode selected is the fast recovery power-down mode. In this mode, when
the PWR_DWN_CTL input pin is high, the digital logic and the DAC digital logic are powered down.
The DAC bias circuitry, comparator, PLL, oscillator, and clock input circuitry are not powered down.
1 = the external power-down mode selected is the full power-down mode. In this mode, when the
PWR_DWN_CTL pin is high, all functions are powered down. This includes the DAC and PLL, which
take a significant amount of time to power up.

Digital Power-Down

0 = the digital core is enabled for operation.
1 = the digital core is disabled and is in a low power dissipation state.

DAC Power-Down

0 = the DAC is enabled for operation.
1 =the DAC is disabled and is in its lowest power dissipation state.

Clock Input Power-Down

0 = normal operation.
1 = shut down all clock generation including the system clock signal going into the digital section.

LOAD SRR @ IO_UPDATE

0 = every time the linear sweep rate register is updated, the ramp rate timer keeps its operation until it
times out and then loads the update value into the timer.1 = the timer is interrupted immediately upon the
assertion of IO_UPDATE and the value is loaded.

Autoclear Auxiliary Accumulator

0 = normal operation.1 = the auxiliary accumulator is synchronously cleared (zero is loaded) for one cycle
upon receipt of the IO_UPDATE sequence indicator.

Autoclear Phase Accumulator

0 = normal operation.1 = the phase accumulator is synchronously cleared for one cycle upon receipt of the
10_UPDATE sequence indicator.

Enable Sine Output

0 = the angle-to-amplitude conversion logic employs a cosine function.
1 = the angle-to-amplitude conversion logic employs a sine function.
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Bit(s) Bit Name Description

15 PLL Output Div by 2 See Table 7 for details on multiplication factor configuration.

14:9 PLL Multiplication Factor

8 Open Leave this bit at the default state.

7 CMOS Clock Mode See Table 6for directions on programming this bit.

6 Crystal Clock Mode See Table 6for directions on programming this bit.

5 PLL Power-Down 0 =PLL is active
1 =PLL is inactive and in its lowest power state

4 PLL LO Range 0 = use this setting for PLL if the PLL reference frequency is >5 MHz.
1 = use this setting for PLL if the PLL reference frequency is <5 MHz.

3 PLL Input Div by 2 0 = the PLL reference frequency = the REF_CLK input frequency.
1 =the PLL reference frequency = % the REF_CLK input frequency.

2 VCO?2 Sel 0 = use this setting for VCO frequencies below 100 MHz and/or to optimize for power rather than
performance.
1 = use this setting to optimize for performance; this setting results in slightly higher power consumption.
Note: When setting this bit, an I0_UPDATE must occur within 40 ps of the PLL power-down bit (CFR2
[5]) going low.

1 PLL Reset 0 =the PLL logic is reset and non-operational until this bit is set.
1 =the PLL logic operates normally.

0 PLL Lock This read-only bit is set when the REF_CLK PLL is locked.

TI\\‘VX 0X02,4/</]) Fﬁi:@vf);(&(\tgﬂb%‘f%ﬂ(b\i—g—o
£ 12DACaY hO—L - LY RADE Y ~EkBA

Bit(s) Bit Name Description

15:14, 10 Open Leave these bits at their default state.

9:0 FSC This 10-bit number controls the full-scale output current of the DAC.
31:16,13:11 Reserved Leave these bits at their default state.

REBF1—=—2577—F - LPXE(FTW)
7 RLZOX03 454 R ZDOL IV RAZICEN B THENTWET,
KIZFTW L P XA2DEw hEihA

Bit(s)

Bit Name

Description

31:0

Frequency Tuning Word

32-bit frequency tuning word.

A 72y b J—F - LPRA(POW)
T RLVRAOX04 234 RRZDL P AZIZEY Y THLATWET,

RI4POW LS RADE Y FEtEA

Bit(s) Bit Name Description
15:14 Open Leave these bits at their default state.
13:0 Phase Offset Word 14-bit phase offset word.
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Bit(s) Bit Name Description
63:32 Sweep Parameter Word 0 32-bit linear sweep upper limit value. In modulus mode, these bits set the auxiliary accumulator capacity
31:0 Sweep Parameter Word 1 32-bit linear sweep lower limit value. In modulus mode, these bits set the base FTW.

YT = RA—=T - FILE - RSA—=42 - LORA
7 KL R 0X07; 834 FIRZD LY RAZIZEID M THNTWET, CFRI[11]E 721X CFRL[28]3 v h &NT- & D,
TOLPARENERTT, M T X2 b —FDOEI L arEERLTLIEE N,

R16.V=ZT7 - AA—F - ATy T - H4X - LORADEY M

Bit(s) Bit Name Description

63:32 Falling Delta Word 32-bit linear sweep decrement step size value.

31:0 Rising Delta Word 32-bit linear sweep increment step size value. In modulus mode, these bits set the auxiliary accumulator
seed value.

=P RA—=F52FL—F+- LIRS
T RLZAO0X08;,4 A RIRZDLIAZIZEID Y THNTWET, CFRL[11]F 721X CFRL 2813 v F &iz & EIZD I,
TDOVIAABNEHTT, HMT X2 AL —HDE7 v arERR LTI,

KITYZF - RA—T - L—hr - LORXADOE Y NHBA

Bit(s) Bit Name Description
31:16 Falling Sweep Ramp Rate 16-bit linear sweep negative slope value that defines the time interval between decrement values.
15:0 Rising Sweep Ramp Rate 16-bit linear sweep positive slope value that defines the time interval between increment values.

A7 7AIL - LORA

DB L2 UTNVINOT RLARTNSA A« a7 7 A/ WZEN L THRLTWEYT, /—</LEIfETIL, s m >
FAINL e BL T h BB SOTCT T 4T T a T A LUZADNBEIRENET,

JOJr7AL0~TA72FAINT—0 ) b= LURA
7 KL Z 0X09~0x10; 6 /31 "R Z DL AZIZEY Y THATWET,
*®18.7O07F74A4NL0~FOTFAILNTLUTIL - b= - LEZRADEy MiHH

Bit(s) Bit Name Description

47:46 Open Leave these bits at their default state.

45:32 Phase Offset Word This 14-bit number controls the DDS phase offset.
31:0 Frequency Tuning Word This 32-bit number controls the DDS frequency.
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