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BRICFREN2WEY . AVDD 5 L X DVDD = 1.8V + 5%; DVDD_I/O = 3.3V + 5%; T = 25°C; Regr = 1.91 kKON SR IEHE 7 o o &
JE ¥ %= 500 MSPS (REFCLK {5854 /A 7S R),

x 1.
Parameter Min Typ Max Unit Test Conditions/Comments
REFERENCE CLOCK INPUT CHARACTERISTICS See Figure 34 and Figure 35
Frequency Range
REFCLK Multiplier Bypassed 1 500 MHz
REFCLK Multiplier Enabled 10 125 MHz
Internal VCO Output Frequency Range
VCO Gain Control Bit Set High? 255 500 MHz
VCO Gain Control Bit Set Low" 100 160 MHz
Crystal REFCLK Source Range 20 30 MHz
Input Level 200 1000 mV Measured at each pin (single-ended)
Input Voltage Bias Level 1.15 V
Input Capacitance 2 pF
Input Impedance 1500 Q
Duty Cycle with REFCLK Multiplier Bypassed 45 55 %
Duty Cycle with REFCLK Multiplier Enabled 35 65 %
CLK Mode Select (Pin 24) Logic 1 Voltage 1.25 18 V 1.8 V digital input logic
CLK Mode Select (Pin 24) Logic 0 Voltage 0.5 V 1.8 V digital input logic
DAC OUTPUT CHARACTERISTICS Must be referenced to AVDD
Resolution 10 Bits
Full-Scale Output Current 1.25 10 mA
Gain Error -10 +10 %FS
Channel-to-Channel Output Amplitude Matching Error -25 +2.5 %
Output Current Offset 1 25 HA
Differential Nonlinearity +0.5 LSB
Integral Nonlinearity +1.0 LSB
Output Capacitance 3 pF
Voltage Compliance Range AVDD - 0.50 AVDD +0.50 | V
Channel-to-Channel Isolation 65 dB DAC supplies tied together
(see Figure 19)
WIDEBAND SFDR The frequency range for wideband SFDR
is defined as dc to Nyquist
1 MHz to 20 MHz Analog Output —65 dBc
20 MHz to 60 MHz Analog Output —62 dBc
60 MHz to 100 MHz Analog Output —59 dBc
100 MHz to 150 MHz Analog Output —56 dBc
150 MHz to 200 MHz Analog Output —53 dBc
NARROW-BAND SFDR
1.1 MHz Analog Output (+10 kHz) -90 dBc
1.1 MHz Analog Output (+50 kHz) —88 dBc
1.1 MHz Analog Output (250 kHz) —86 dBc
1.1 MHz Analog Output (=1 MHz) -85 dBc
15.1 MHz Analog Output (+10 kHz) -90 dBc
15.1 MHz Analog Output (50 kHz) —87 dBc
15.1 MHz Analog Output (+250 kHz) -85 dBc
15.1 MHz Analog Output (1 MHz) -83 dBc
40.1 MHz Analog Output (+10 kHz) -90 dBc
40.1 MHz Analog Output (+50 kHz) -87 dBc
40.1 MHz Analog Output (£250 kHz) -84 dBc
40.1 MHz Analog Output (1 MHz) -82 dBc
75.1 MHz Analog Output (+10 kHz) —87 dBc
75.1 MHz Analog Output (50 kHz) -85 dBc
75.1 MHz Analog Output (+250 kHz) -83 dBc
75.1 MHz Analog Output (+1 MHz) -82 dBc

Rev. B — 4/44 —




AD9959

Parameter Min Typ Max Unit Test Conditions/Comments
100.3 MHz Analog Output (10 kHz) -87 dBc
100.3 MHz Analog Output (50 kHz) -85 dBc
100.3 MHz Analog Output (250 kHz) -83 dBc
100.3 MHz Analog Output (+1 MHz) -81 dBc
200.3 MHz Analog Output (+10 kHz) —87 dBc
200.3 MHz Analog Output (+50 kHz) -85 dBc
200.3 MHz Analog Output (+250 kHz) -83 dBc
200.3 MHz Analog Output (+1 MHz) -81 dBc

PHASE NOISE CHARACTERISTICS
Residual Phase Noise @ 15.1 MHz (four)

@ 1 kHz Offset -150 dBc/Hz

@ 10 kHz Offset -159 dBc/Hz

@ 100 kHz Offset —-165 dBc/Hz

@ 1 MHz Offset —-165 dBc/Hz
Residual Phase Noise @ 40.1 MHz (fout)

@ 1 kHz Offset -142 dBc/Hz

@ 10 kHz Offset -151 dBc/Hz

@ 100 kHz Offset -160 dBc/Hz

@ 1 MHz Offset -162 dBc/Hz
Residual Phase Noise @ 75.1 MHz (fout)

@ 1 kHz Offset -135 dBc/Hz

@ 10 kHz Offset -146 dBc/Hz

@ 100 kHz Offset -154 dBc/Hz

@ 1 MHz Offset -157 dBc/Hz
Residual Phase Noise @ 100.3 MHz (four)

@ 1 kHz Offset -134 dBc/Hz

@ 10 kHz Offset -144 dBc/Hz

@ 100 kHz Offset -152 dBc/Hz

@ 1 MHz Offset —154 dBc/Hz
Residual Phase Noise @ 15.1 MHz (fout)

with REFCLK Multiplier Enabled 5x

@ 1 kHz Offset -139 dBc/Hz

@ 10 kHz Offset —149 dBc/Hz

@ 100 kHz Offset -153 dBc/Hz

@ 1 MHz Offset -148 dBc/Hz
Residual Phase Noise @ 40.1 MHz (fout)

with REFCLK Multiplier Enabled 5x

@ 1 kHz Offset -130 dBc/Hz

@ 10 kHz Offset -140 dBc/Hz

@ 100 kHz Offset -145 dBc/Hz

@ 1 MHz Offset -139 dBc/Hz
Residual Phase Noise @ 75.1 MHz (four) with REFCLK

Multiplier Enabled 5x

@ 1 kHz Offset -123 dBc/Hz

@ 10 kHz Offset -134 dBc/Hz

@ 100 kHz Offset -138 dBc/Hz

@ 1 MHz Offset -132 dBc/Hz
Residual Phase Noise @ 100.3 MHz (fout) with

REFCLK Multiplier Enabled 5x

@ 1 kHz Offset -120 dBc/Hz

@ 10 kHz Offset -130 dBc/Hz

@ 100 kHz Offset -135 dBc/Hz

@ 1 MHz Offset -129 dBc/Hz
Residual Phase Noise @ 15.1 MHz (four)

with REFCLK Multiplier Enabled 20x

@ 1 kHz Offset =127 dBc/Hz

@ 10 kHz Offset -136 dBc/Hz

@ 100 kHz Offset -139 dBc/Hz

@ 1 MHz Offset -138 dBc/Hz
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Parameter Min Typ Max Unit Test Conditions/Comments

Residual Phase Noise @ 40.1 MHz (fout)
with REFCLK Multiplier Enabled 20x

@ 1 kHz Offset -117 dBc/Hz
@ 10 kHz Offset -128 dBc/Hz
@ 100 kHz Offset -132 dBc/Hz
@ 1 MHz Offset -130 dBc/Hz

Residual Phase Noise @ 75.1 MHz (four) with REFCLK
Multiplier Enabled 20x

@ 1 kHz Offset -110 dBc/Hz
@ 10 kHz Offset -121 dBc/Hz
@ 100 kHz Offset -125 dBc/Hz
@ 1 MHz Offset -123 dBc/Hz

Residual Phase Noise @ 100.3 MHz (four) with
REFCLK Multiplier Enabled 20x

@ 1 kHz Offset -107 dBc/Hz
@ 10 kHz Offset -119 dBc/Hz
@ 100 kHz Offset -121 dBc/Hz
@ 1 MHz Offset -119 dBc/Hz
SERIAL PORT TIMING CHARACTERISTICS
Maximum Frequency Serial Clock (SCLK) 200 MHz
Minimum SCLK Pulse Width Low (tpw1) 1.6 ns
Minimum SCLK Pulse Width High (teww) 2.2 ns
Minimum Data Setup Time (tps) 2.2 ns
Minimum Data Hold Time 0 ns
Minimum CS Setup Time (tpre) 1.0 ns
Minimum Data Valid Time for Read Operation 12 ns
MISCELLANEOUS TIMING CHARACTERISTICS
MASTER_RESET Minimum Pulse Width 1 Min pulse width = 1 sync clock period
1/0_UPDATE Minimum Pulse Width 1 Min pulse width = 1 sync clock period
Minimum Setup Time (I/O_UPDATE to SYNC_CLK) 4.8 ns Rising edge to rising edge
Minimum Hold Time (I/O_UPDATE to SYNC_CLK) 0 ns Rising edge to rising edge
Minimum Setup Time (Profile Inputs to SYNC_CLK) 5.4 ns
Minimum Hold Time (Profile Inputs to SYNC_CLK) 0 ns
Minimum Setup Time (SDIO Inputs to SYNC_CLK) 25 ns
Minimum Hold Time (SDIO Inputs to SYNC_CLK) 0 ns
Propagation Time Between REF_CLK and SYNC_CLK | 2.25 3.5 55 ns
Profile Pin Toggle Rate 2 Sync
clocks
CMOS LOGIC INPUTS
Viu 2.0 \Y%
Vi 0.8 \Y
Logic 1 Current 3 12 HA
Logic 0 Current -12 HA
Input Capacitance 2 pF
CMOS LOGIC OUTPUTS 1 mA load
VoH 2.7 \Y/
VoL 0.4 \Y
POWER SUPPLY
Total Power Dissipation—All Channels On, 540 635 mw Dominated by supply variation
Single-Tone Mode
Total Power Dissipation—All Channels On, 580 680 mw Dominated by supply variation
with Sweep Accumulator
Total Power Dissipation—Full Power-Down 13 mw
lavoo—All Channels On, Single-Tone Mode 155 180 mA
1avop—All Channels On, Sweep Accumulator, REFCLK 160 185 mA
Multiplier and 10-Bit Output Scalar Enabled
lovoo—All Channels On, Single-Tone Mode 105 125 mA
Iovop—All Channels On, Sweep Accumulator, REFCLK 125 145 mA

Multiplier and 10-Bit Output Scalar Enabled
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Parameter Min Typ Max Unit Test Conditions/Comments
lovoo_ 1o 40 mA lovop = read
30 mA lpvpp = write
| avoo Power-Down Mode 0.7 mA
Ipvop Power-Down Mode 1.1 mA
DATA LATENCY (PIPELINE DELAY) SINGLE-TONE
MODE**
Frequency, Phase, and Amplitude Words to DAC Output | 29 SYSCLK
with Matched Latency Enabled S
Frequency Word to DAC Output with Matched Latency 29 SYSCLK
Disabled s
Phase Offset Word to DAC Output with Matched 25 SYSCLK
Latency Disabled s
Amplitude Word to DAC Output with Matched Latency 17 SYSCLK
Disabled S
DATA LATENCY (PIPELINE DELAY) MODULATION
MODE**
Frequency Word to DAC Output 34 SYSCLK
s
Phase Offset Word to DAC Output 29 SYSCLK
s
Amplitude Word to DAC Output 21 SYSCLK
S
DATA LATENCY (PIPELINE DELAY) LINEAR SWEEP
MODE**
Frequency Rising/Falling Delta Tuning Word to DAC 41 SYSCLK
Output S
Phase Offset Rising/Falling Delta Tuning Word to DAC 37 SYSCLK
Output S
Amplitude Rising/Falling Delta Tuning Word to DAC 29 SYSCLK
Output S
L VCO J& W $e#iBH 160 MHz~255 MHz 12%f LT, BIfFIZRGEL £8 A,
25— »JR4EI% 1/0_UPDATE % JiE L LET,
S — SR EE T,
P BRI T 0 T 7 A VE R R AL LET,
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xR KER

= 2.
Parameter Rating
Maximum Junction Temperature 150°C
DVDD_I/O (Pin 49) 4V
AVDD, DVDD 2V
Digital Input Voltage (DVDD_I/0=3.3V)| -0.7Vto+4V
Digital Output Current 5mA
Storage Temperature Range —65°C to +150°C
Operating Temperature Range —40°C to +85°C
Lead Temperature (10 sec Soldering) 300°C

05a 21°C/W

0c 2°CIW
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JL A% 1 SYNC_CLK JEH <4,

TIT 47 cua—DF v T LT b, DT NA AT NA(SPI)
DOIHEFRRICLET,

WOBBHED L U TV e =%« Jmayr, T—4 +« By MISCLKDYLH
ERnp oy o TEXIAEN, SCLKOY.HL TR =y U TiArHINE
R

SPIR—hKEFVHNIN0 D33V T T HIILER,

F—4 « 2 SDIO_01x¥ U 7 v« R— kIO A TT,

F—X « ¥ 8SDIO 1 &F—4 - £ SDIO 21%, U T /L0 R—FZ
AT 57, FIEDACHIBIRERO T 7« T T 0 T« Fow
(RUIRD)DBARIZAE 5 Z LA TEET,

F—X& « B2 SDIO 31, YU T IOR— MMEMT D, 20T
DAC KB D Z o7 « 7w 71Z 7 « £ L (RUIRD)D BRI 5 =
EmTEES, Y-y b ®—RELEF2EY b - E— KT,
SDIO_3 % SYNC_I/O lZffiv £9°, SYNC_I/O HEREZ A L 722 WG4,
T REREFRY Y7 0ICERLET, Y LE Y R EB—RE
7ZiZ2E8y h«®F—=KRT, SDIO 3% 70—T 4 TDEFIZLARNTL
7230,

SYNC CLK{Zv AT A Zuavy s « L— DO UATEELET, 2T
4 AZ—T N B ENTEET, /O UPDATE £7-135 —# (&7 40~
E 43)1X SYNC_CLK IZ[R#I L TWES, ¥ —X 5 DAC 1 71F T CHEH
TEDNRA T T A BIEERFET D 7= 912, I/0_UPDATE 72135 —# (&
> 40~1t"> 43)1%, SYNC CLK DN h ER D =y PFEThEy h7 v

T BALEFR IV H A LOFEMEEWETHRERSYET, £ L
72 & +1 SYNC CLK EIORHEEMEN A LE T,

1= AJ5, 0= Hi,
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KRBT IERERE

(@8)
g

REF LVL
0dBm

DELTA 1 (T1)

-71.73dB

RBW
VBW

4.50901804MHz

SWT

20kHz
20kHz
1.6s

RF ATT

UNIT

20dB

dB

1

0
START OHz

25MHz/DIV

STOP 250MHz

4. ]R8 SFDR. four = 1.1 MHz, fci« = 500 MSPS

(@8)
g

DELTA 1 (T1) RBW 20kHz RFATT  20dB
REF LVL —62.84dB VBW  20kHz
0dBm 40.08016032MHz  SWT  1.6s  UNIT dB
1
:
|
| | | L
START OHz 25MHz/DIV STOP 250Hz

05246-004

1AP

05246-005

5.5 SFDR. four = 40.1 MHz, fox = 500 MSPS

(@®)
&

DELTA 1 (T1) RBW  20kHz RFATT 20dB

REF LVL -59.04dB VBW 20kHz

0dBm 100.70140281MHz ~ SWT 1.6s UNIT dB

I
1
k1
1 | | 1] | |
START OHz 25MHz/DIV STOP 250MHz

1AP

05246-006

6}?&%@& SFDR. fOUT =100.3 MHz, fc|_|< =500 MSPS
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(dB)

(dB)

(dB)

REF LVL
0dBm

DELTA 1 (T1)
-69.47dB
30.06012024MHz

RBW
VBW
SWT

20kHz
20kHz
1.6s

RF ATT

UNIT

20dB

dB

1AP

|l

0
START OHz

25MHz/DIV

05246-007

STOP 250MHz

7.J5%3, SFDR. four = 15.1 MHz, fci« = 500 MSPS

REF Lv]
0dBm

DELTA 1 (T1)

—-60.13dB

75.15030060MHz

RBW
VBW
SWT

20kHz
20kHz
1.6s

RFATT 20dB

UNIT dB

I
1

1AP

0
START OHz

25MHz/DIV

05246-008

STOP 250MHz

8[’:%15} SFDR. fOUT =75.1 MHz, fCLK =500 MSPS

REF LVL
0dBm

DELTA 1 (T1)
-53.84dB
-101.20240481MHz SWT

RBW
VBW

20kHz
20kHz

1.6s

RF ATT 20dB

UNIT dB

1AP

START OHz

9./~ SFDR,

25MHz/DIV

05246-009

STOP 250MHz

fOUT = 200.3 MHz, fCLK =500 MSPS
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REF LVL
0dBm

RBW  500Hz 20dB
VBW  500Hz

SWT  20s UNIT dB
1

DELTA 1 (T1) RFATT
-84.73dB
254.50901604kHz

0 T

-10

-20 1AP

-30

-40

(dB)

-50

-60

-70

-80

-90 I

05246-010

-100
CENTER 1.1MHz

¥ 10.NBSFDR. #1 MHz. four = 1.1 MHz, fcikx = 500 MSPS

100kHz/DIV SPAN 1MHz

REF LVL
0dBm

DELTA 1 (T1) 20dB
-84.10dB VBW  500Hz

120.24048096kHz  SWT 20s UNIT dB
0 1

RBW  500Hz RFATT

1AP

(@®)
&

05246-011

SPAN 1MHz
fCLK =500 MSPS

0
CENTER 40.1MHz
11.NBSFDR. 1 MHz, foyr =40.1 MHz,

100kHz/DIV

REF LVL
0dBm

RBW
VBW
SWT

500Hz
500Hz
20s

DELTA 1 (T1) REATT  20dB

—82.63dB

400.80160321kHz UNIT dB

1

1AP

(dB)
|

05246-012

CENTER 100.3MHz
12.NBSFDR. #1 MHz. four = 100.3 MHz, fcix = 500 MSPS

100kHz/DIV SPAN 1MHz
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REF LVL
0dBm

DELTA 1 (T1)
-84.86dB
~200.40080160kHz

RBW
VBW
SWT

500Hz
500Hz
20s

RFATT  20dB

UNIT dB

1

1AP

(@8)
&

CENTER 15.1MHz

100kHz/DIV

05246-013

SPAN 1MHz

13.NBSFDR. *1 MHz. four =15.1 MHz, fcx = 500 MSPS

REF LVL
0dBm

DELTA 1 (T1)
-86.03dB
262.56513026kHz
0

RBW
VBW
SWT

500Hz
500Hz
20s

RFATT 20dB

UNIT dB

T

1

-10

-20

1AP

-30

-40

-50

(dB)

-60

-70

-80

-90

-100
CENTER 75.1MHz

100kHz/DIV

05246-014

SPAN 1MHz

14.NBSFDR. #1 MHz, four = 75.1 MHz, fc«x = 500 MSPS

REF LVL
0dBm

DELTA 1 (T1)
-83.72dB
-400.80160321kHz

RBW
VBW
SWT

500Hz
500Hz
20s

RF ATT 20dB

UNIT dB

1AP

@8)
g

CENTER 200.3MHz
15.NBSFDR. 1 MHz,

100kHz/DIV
four = 200. 3MHz, fcx = 500 MSPS

05246-015

SPAN 1MHz
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-100 -60
-110 [——75.1MHz
65
. 3 SINGLE DAC POWER PLANE |_~
T -120 3
E ~
2 ) 7
= 30 N E =70 y
9 100.3MHz 3
g 140 .W 8 // L~
_ Y 2
w =75
2 \\\\ﬁ% g / |
T 50 ! by i < vl
40.1MHz 5 //\\/
-80
~ s, W 7 SEPARATE DAC POWER PLANES
160 ¥ . > N
15.1MHz ¢ 2
-170 8 -85 2
10 100 1k 10k 100k M 10M 253 503 753 1003 1253 150.3 1753 200.3

FREQUENCY OFFSET (Hz) FREQUENCY OF COUPLING SPUR (MHz)

16. 5 BAIH / A X(SSB). four = 15.1 MHz, 40.1 MHz,

19.Fv oL 74 Y L— 32, 500 MSPS
75.1 MHz, 100.3 MHz; fcix = 500 MHz, & v v EhtE

FEHOF v o #xILIE 110.3 MHz, D F v ¥ RILIEERBR A — 7

REFCLK & &3 & /N1 /X2
600 T T T T T
-70 4 CHANNELS ON
~
-80 ™~
g 500
00 B S| 3 CHANNELS ON
s z \\\ \%
100 2 400 ~ ~
3 < \\t I~
$ -110 g 2 CHANNELS ON T~ | ~
= 0 ~ ™~ ™~
% =) 300 ™~ N ~
o -120 [ | \\\ S~ I~
z w 1 CHANNEL ON M~ ~-d [T
w -130 2 200 T ™~ |
2 a ~~—— \\ I~
I _140 - I \\
o e ~—_ L
'6 s
150 ~ 100 —~—
-160 g ¢
5 0 s
-170 S 500 450 400 350 300 250 200 150 100 50
10 100 1k 10k 100k ™ 10M

REFERENCE CLOCK FREQUENCY (MHz)

20 BEEAREXE Oy EABERF ¥ U RILERL VI T

FREQUENCY OFFSET (Hz)
17558808 / A X(SSB). four = 15.1 MHz, 40.1 MHz,

75.1 MHz, 100.3 MHz; fcix = 500 MHz, REFCLK & %25= 5x 45
-70
-50
-80
SFDR AVERAGED/
e

— 100.3MHz

/ 75.1MHz

% A h\ 65 //

- /!

T

-110

-120

g &
SFDR (dBc)

PHASE NOISE (dBc/Hz)

-130 e
40.1MHz %
~140 ! VIV St /
15.1MHz \]W -70 =
-150 h 7 g
-
160 8 -75 S
¢ 11 15.1 40.1 75.1 1003 200.3
-170 S four (MHz
10 100 1k 10k 100k ™M 10M out (MH2)
FREQUENCY OFFSET (Hz) 2135 F v > )L SFDR 5t four

18. 5% 8818 / A R(SSB). four = 15.1 MHz, 40.1 MHz,
75.1 MHz,100.3 MHZz; fcix = 500 MHz, REFCLK & {Z25= 20x

Rev. B — 13/44 —




AD9959

7)) r—avEg

PULSE
AD9959 ANTENNA
RADIATING
ELEMENTS
-
-
CHl [ X FILTER I
e I |
FILTER oo X FILTER
cH2| g I | FILTER | |
LV
CH3 FILTER oo % FILTER |
| I |

REFCLK

05246-042

22.FMCW 0 DDS » 5l 9 2 B ERRE/NIBEE >~ 7 —X - 7LA - L—4
FEEFNSLR - L—— T FU =3y
DDS M E#EE £ - IERRBER A — T #1214

[—|_! BASEBAND AD8349
N AD8348
AD8347
AD8346
Y ADL5390
CH2 N L (X
— N
CHO A
IMAGE
AD9959 FREQUENCY @—— rroutpur
é CH1
REFCLK * T
CH3 [~ | ()
L Moo )
DEGREES )

— > o
Q BASEBAND

K23.>0TIL - A RN REDOF Y )7 - 7y FavnN—=U3Y

05246-043

AD9510, AD9511, ADF4106

1
1 1
! 1
1 1
! 1
1 1
! PHASE CHARGE 1 LOOP
1 1 ——
REFERENCE(~) 1 COMPARATOR PUMP | | FLTER
1 1
V ! 1
1 1
I |
gy a
LPF
L1
REFCLK
AD9959

24 EEFFREMIZO Y Y9 % PLLAD DDS,
FRB MR L BIERSF1a—= 2 JIc &Y D EiRE

05249-039
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CENTRAL

CONTROL

X 25.F v v R IILEE

AD9510
cLOCK _ | crock RIIVSI_'II:EIBUTOR
SOURCE -
DELAY EQUALIZATION
AD9510 REF_CLK
SYNCHRONIZATION [«
DELAY EQUALIZATION
SYNC_IN |||~ C1
DATA S1
FPGA AD9959
- (MASTER)
SYNC_CLK
»IC2
DATA |52
FPGA = AD9959
(SLAVE 1)
SYNC_CLK
»C3
DATA =153
FPGA = AD9959
(SLAVE 2)
SYNC_CLK
| C4
DATA 54
FPGA AD9959
- (SLAVE 3)
SYNC_CLK

REFCLK(‘ ;;

AD9959

CHO

;

AMP

CH1
CH2

SELECTABLE WAVELENGTH FROM EACH
CHANNEL VIA DDS TUNING AOTF

M 26.FENFa—FT T T4LRIZATA 22T A&EMET S DDS

REFCLK

AD9959

CHO

-
L

CH1

J‘_ +

v

BOTLHOEHRT /N1 AOREHE.
JI77LUA -4 Av%s & SYNC_CLK OHERIZ AD9510 % #

05246-044

OPTICAL FIBER CHANNEL
WITH MULTIPLE DISCRETE

WAVELENGTHS

+ WDM
SPLITTER | SOURCE
WDM SIGNAL —-»

INPUTS
CHO
CH1
ACOUSTIC OPTICAL
TUNABLE FILTER
CH2
CH3

OUTPUTS
CHO CH1 CH2 CH3

ADCMP563

I

27BN IBNR = DY Y - V—X,

— 15/44 —

AVNRL—E~DDCEEELEET H=HIC
DDS NDAIBA Ty MEEFE S TTa—T+« - U4 7L &4

J

05246-041

05246-046
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REFCLK

PROGRAMMABL

E1TO32

DIVIDER AND DELAY ADJUST

CLOCK OUTPUT

SELECTION(S)
AD9515
AD9514 - L\(\F;gg"
AD9513 n
AD9512 CcMOS
CHO
AD9515 LVPECL
AD9514 2w |\yps
n
CH1 IMAGE ﬁgggg CMOsS
VAN
AD9959 AD9515
LVPECL
cH2 - AD9514 . > LVDS
AD9513 n
ADY512 CMOs
CH3 IMAGE
M\
AD9515
| AD9514 LYPECt
AD9513 [ 7n ™
AD9512 CMOS

— 16/44 —

n = DEPENDENT ON
PRODUCT SELECTION

05246-040

28.AD9512/AD9513/AD9514/AD9515 & ) — XDy Ay U HEF v TE&fE-> =7 0 v o FERK
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FlA Bl & il 2 EEg

Rev. B

DVDD_I/O = 3.3V

OUTPUT

AVOID OVERDRIVING
DIGITAL INPUTS.
FORWARD BIASING
DIODES MAY COUPLE
DIGITAL NOISE ON
POWER PINS.

05246-002

29.CMOS T2 A2 ILAA

CHx_IOUT CHx_IOUT

TERMINATE OUTPUTS
INTO AVDD. DO NOT
EXCEED VOLTAGE
COMPLIANCE OF
OUTPUTS.

30.DAC 5 51

05246-032

REF_CLK
AVDD

REF_CLK INPUTS ARE
INTERNALLY BIASED AND
NEED TO BE AC-COUPLED.

OSC INPUTS ARE DC-COUPLED.

31.REF_CLK/REF_CLKA A

— 17/44 —

05246-033
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BiEREE

DDS a7

AD9959 X 4D DDS =27 AN L, 41332 v hDAL
FT7 %o 5 b—% EAEARIE = S —F DB S T
F, AT FaLL—FITray ZBANE ., O
A7) Ay MEAEETF 2 —=227 - U— )0 LY kx
WA, TRHDOF VXL - T a7 OHBEDERT Y
HVIERGI 254 LE T, AR = v S — & [XRIRRC
cos(O) I L O ALAHTE M A RIEE R~ L E T,

% DDS F v > RO N E R Four)iE. ENAHT F 2 L
—HDu— LA —3 e L— FOBEICR Y £, BMRITKRK
TREINET,

(FTW)(fs)

beT 232

ZZT

f IV AT LAy« L—h,

FTW 2R T = —=> 72« U— KT, 0<FTW<2%,
I T X2 AL —FORBEEFELET,

4 F % XN TRTCPEBROT AT L« r a7 &S 728
F ¥ RUTTA RS L TOET,

DDS 27 D7 —%7 7 F % Tk, HAEHFINABA 7> b
HEZ AL R—FLTWET, ZOMHEIZ. Fyo 2
NMIFEA 7 v b+ U — FCPOWNIZ L W EfTENET,

CPOW i, A7y MEZKMHT A 14 EY h - LT R
AT, ZOF Ty MEMIFET F =2 A L—F H A&

ST, HAOBREOBREDCMMICA 7ty bR GEZbNET,

BF ¥ o XNVTHEHAOMMBA 7Y F e U—R - LY R %
FoTWET, ZOMERZFE-T, T XTOF v RO
STHINAHBMR A BEENC T A5 Z M TE T, (iBL7® v b
DEBEDEIFIRANTRINET,

@-(%?Z) X 360°
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D/IA A2 iIN\—4

AD9959 /% 10 &' FOEWH ) DAC ZNE L TWET,
DAC |7 ¥ ¥ /L« a— RIRIE) & BN 727 Fm 7 &l
ZE¥ L F 9, DAC EFH 1%, 100 kQ(typ) D & H 1A >
V= H AR OBRIRCET LT A ENTEET,
%< O DAC xRy, I b OERHIICITIEIC

£ 5 AVDD ~Df&is E T IXERD RN b H— - Z v
TE T U APKETT,

% DAC IZIZAR 7V « 27—V 1E (lour + 1550 &

HAT2MHEHAINH Y T3, HIAEEICERE 7
L. BHEFIIAEETHL 7L« Ay — VBRI L £,
T e A —)VEFE. IMTTESU(Ren B L O@hEE

—KD®7 v a rTHAT LA —7 7L DAC &Eit =

vha—)b s By FEFEo THIEI L9, #HHT Reer 1

DAC_RSET B &7 FHm s « 757 KAGND) & D
_Tﬁ‘f‘/ubiﬁ— T« R — )VEFRITR D L O ICHEBUE
e LT,

18.91

I oyr (max)

A8 DAC H A DOE R 7V « 24— )V JEFE 16 mA
TEH, H1% I0mAIZHIRRT 5 &, KA 7Y 7
A e TY— e BAFI w7 - LUD(SFDRPERENRE S
¥4, DACHHIEEDa L FS5AT LA LuIE
AVDD +05V~AVDD - 05V T9, ZOHfHEEZEZLTE
JEERESED &, RELEFABEELANBELET, M
ﬁﬁ EIDaALrTISA TR LU PRI A7
WCAMBUICERET2MENH Y 9, ZOFHZH
zék\mmmﬁﬁﬁﬁﬁﬂéﬁ@@ﬁ%@i#o

LPE

CHx_louT . N
AVDD
°$||§

Rggr =

CHxIOUT

05246-016

32.— %97 DAC Hi #imtE AL
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BEE—F

%< DF— FOMAEDLERH Y (2L 21X, oI b
— . B, V=T « A4 —7"), AD9959 iF Z 5 & [FIRFIC
%ﬁﬁ‘é:kﬁi‘f‘%iﬁ“o 72770, B— RIZ ko> TEHD
=K UML) 2RISR £, B—F
@%EﬁﬁﬁAbﬁ%ﬂﬁ AD9959 CHEITT DA, IRD
HA RTA o PESIHET,

FroREHERKAAL FSA Y

o VU b=y EF—F 2LUERE—F, V=
T AA =T+ T— PRI AEEDOTF ¥ RNV TA X —T
NTE,| FARFIMEEOMAGDOETA X —T LV TEET,

o TEEOHMAEDLENOEED1EIF2F v R/ T, 4
LAV ERAFETTAZENTEET, BOVOF v 3
I T e b= s = RIZT B ENTEET,

o [FEEODF v RN T8LNALEHEETTHZLNTE
9, BODO3IFy oI h—=v s B— R

T2 ENTEET,

o TEDOF ¥ FILTI6L-L s XA LT NERESFT
THZENRTEET, BODIF v o xUI oo -
f—2 e B—RIZTHZERTEET,

o LU b= FT—FRIHDHAF XYL RNLTRTT
RU/RD H¥fEA 5 Z L ¥ T& £9°, RU/RD HEREIZ D
TIXHIIEEFET— Fo® s> a V28R LTES
W,

e RURDTFEZ7A)-ErPETFTurr AL "
P3 & 5 AL, fEED2F v %)L T, RURDIZL D
2L ULEREAT I, FTRITEED 2F v XL T,
RURDIZL DV =7 AR E 1213 A A — T % FATT
HIEMTEEST, ho2F v U7 b—
Ve E—RIZTBHZENTEET,

e RURDTFaZ7A/)L-trP3&Miifalt. (£ED
F ¥ V% RURDIZE D 8§ LAUVERTHES Z &0
TEET, TOMDIF v o xUIT T b= e

— RNIZTAZENTEET,

e RU/RD T SDIO_ 1, SDIO 2, SDIO 3 &' %1l 5 4
FEOLERITZ2F v ox, FED3IF vy b,
721X 4F % X _TT, RURDIZE D 2 LUV
EETTHIENTEET, 2 L-YULERIEDRWTE
BEOF v U RMI TN s h—r s E—RIZTH L
NTEET,

e RU/RD TSDIO 1, SDIO 2, SDIO 3 t' > % 1fi 5 34
HFEDLEIZ2F v RV TCRURDICE D 4 L~ULZE
WEFITTHENTEET, 4 L-ULETIHE DR
FEEOF ¥ XTI b=y« B—RIZT B2
LIRTEET,

e RURD T, SDIO_1, SDIO_2, SDIO_3 &' &ff 556
13, FEEDOF v F/LTRURDIZE D 16 LUV %
FITTHZENTEES, to3F v Iy s
Jbe b=V s F—RIZTHZENTEET,

o IRIEZEFH. V=TRIEAAL —7 - F— KN, RU/RD ##EIX
FRRCEMECE AN, B ENAHZHIE RUIRD
HRE L L CRIFRCEMETE £,
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VTN b= BRI TSAVBED—H

TN b= s = RTIEL TRTOEMEEK. A, IE
MRZAEICE LT, DAC ANTETONRAL 7T A VBN —F L
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CLTWET, Fyoxb 777 gy« LIAK(CFR,

LYAZ OX03)D= F R« NATEIET 7T 47 - B b
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A NCERT L EICEy, AR Y 77 LA EED
FWAEIERAT DL ENTEET, INLOMEE A F—T L
THE TS AFMEERK 7y « J—ATHEHIELD,
DDS & DAC DEWEH L— b &+ Z N TEET,
722 L, Zuy sfEasaEd L. HINIFE ) A RERER L
DY FET, BENAH A AEREEHBD 2O, BV A L—
L— NEFFO7 V=V TCEERI Ay 7 BDMETT(X 17 &
X 18 Z[R),

PLLZA X—T T 5L, 4~20{ZDHIAT, BHEAT v 7
THYEY 1 v 7 EEE OGN FIEEIC /2 0 £, PLL B
X5ty hoFRMTERINET, ZhbDEy MEI7 7>
svay s LYAX L(FRL, LY AX 0x01), E v Rh[22:18]IC
HVEFT(LIRE - w7 Ly ORISR,

FR1[22:18]iZ 4~20 DE(10 ) AR ET H & 7 1 v 7 s
WA Z—TNANEINFET, VIR NOBHEITEEEEL
F7, /v I IEREA =T N LI EEDVAT L T
a7 s L— NI, EHEImy s - L— FEEROBEIC—EK
LEJ, FR1[22:18]I2 4 LV /NEVMEFE 7213 20 L W KEVWME
ERETDHE, Iy VHlERNT 4 A—T7LENT, &
TN LI ET,

PLL 7 1 v 7 iS58 031 F—T7 V&5 Z i, £I3EMH
EAEFE IS ZEIT, PLL2S T v 7 4 % (1 ms typ) 23 4%
TR FET,

PLL @ H A7 JER $Z 100 MHZz~500 MHz o> & 38 Bt e 1< i R
SNTWVWDHZ EITERELTLEI N, =720, BEILSTT
EA+T25VCOH A »arba—/b- By MRRITTHY F
F, VCO7 A v+ arvbu—/b- By ML, EAEKHED 2
SOOI/ EHFELET, VCOF A - arbha—/L -
vy MIF 741 h TR > TOETEEIC W T, #
1 %5MH),

z4.7099DHRE

PLLNOF ¥ — « R TERDT 7 4L MI T5PA T
9, ZOREMIL, BOERNAE ) A AEEEFER L E T,
Fr—V - RTERERELSTDHE, MR/ A XMERE
METFLETH, oy Z7BEEMNELS 20, — 7 HiE
NEDY 7,

P IS 2 K REMERICA 2 —T 45 & &1,
CLK_MODE_SEL (E > 24)Z 11w 7 » NAICLET
18veYyr), WEEEGRE A F—7 /L LT, SMHT
K% REF_CLK A7) & REF_CLKAJ] & OMIcHkiT %
ELREREES vy I R L ET, KEOBEREBIL,
20 MHz~30 MHz O#iH CTh 2 MERH Y £9,

#4412, 7uay 7 OEMEE—RERLET, FEHICON
Tk, R7T25H,

E¥E v AhEEE

HUer oo 7 ASERIZIT. B2 24 (CLK_MODE_SEL)
Or Yy ZIRETHES NS 2 >O@EET— F13H Y F
T, 1OHOE—FRMm Yy 7 - v=)f, ANy 7rt
LCHRESNET, ZOF— KT, WEEDC /A T A
NHHT-0, FHEI v v 7 %2 AN ACKEET 5 HLEEN
bV ET, TOE— T, ZEERELIT I r=
v MEREYR—-FLTCVET, YA R e T
RERINT 5 &, AR o2y 7 AJ)(E> 22)% 0.1
UWF D5 % TADD £ AGND ~FT v 7 U v
TIHMERHY £3, K 33~[X 352, ADI959 D —#%
M7 s v 7 OB EZ R~ LET,

L OF per ok

BALUN _N_' PIN 23
REFCLK 3500
REF_CLK
SOURCE ‘LNWL—)O 1u|_>F PIN 22

K3B.UTILITUR - Y=L DEBEE

HEI oy 7 AHTiE, E¥EI/ay s - V—RE LT
LVPECL KT A NFEFIZPECL KT A RN EHR—F LT
l/\ij—o

05246-017

0.1pF

REF_CLK

LVPECL/ PIN 23
PECL TERMINATION .
DRIVER REF_CLK §
0AnF PIN22 §

K 34.Z870v79 - J—RADES

2OBDEEE—RN(E>24=02T v 7 - ~(=18V)T
X, AREEERAONERIESREZRILLET, Z0E—F
Tk, Wz vv 7 ANBKBEOE U E2Mio>TDCHEES
. A RZENFET, VBR— M DK AT
20 MHz~30 MHz T9, [X35(Z. /KéaZz AT 2%
ALFET,

CLK_MODE_SEL, Pin
24 FR1[22:18] PLL Divider Ratio=M

Crystal Oscillator Enabled

High = 1.8 V Logic 4<M<20 Yes
High = 1.8 V Logic M<4o0orM>20 Yes
Low 4<M<20 No
Low M<4o0rM>20 No

System Clock (fsyscik) | Min/Max Freg. Range (MHz)
fsvscik = fosc X M 100 < fsyscLk < 500

fsvscik = fosc 20 < fsyscik < 30

fsvscik = frerck X M| 100 < fsyscik < 500

fsvscik = frercii 0 <fsyscLk < 500
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é 39pF REF_CLK
PIN 23
25MHz
xTaL =2 —
REF_CLK
1 ™ PIN 22
$39pF

35 HBEANDER

05246-019

24r—5J)L DAC HEERFHE— F

Reerid. 4 DT XTH DACIZHE T, Z D72, 7).
A —)VEFIET 7 AV FTRICEIZ 2> TWET, ZDA
r—2 7 V7 DAC EHEE R EZHE->T, £ DACDOT )L« R/
—VETE VNS ET 2 2 &N TEET, Zudr
VAL« By b CFR[98] &> TITWET, F 51T, N7
F v R IVHIENC % L T4 DAC ZEBIIC A —)v4 5 ik
ERLET, TORF—U TR, A T R & 71t
LT,

#= 5.DAC 7L - R — )LER D&

CFR[9:8] LSB Current State
11 Full scale

01 Half scale

10 Quarter scale

00 Eighth scale

INTD =59 U HkE

AD9959 1%, AERFHIEHIOD T —& 7 et b b= Y
=T e NT = R B X OMEk® ADI DDS #5 CHR A
ENTWE, EBI—RNARY 7 o7 « Furss<7)L
R —H g By hEYR—FLTWET,

VI RO THIBIONRT—F o Effir e, A7 ay JE
¥, DAC, TV X/ - uP v 7 (KFF ¥ Fcx L) &l
H7x=v ba—jb - v MCFR[7:6]) &l » THEBIIZ/ ST —
O oFTHIENTEET, AHHEONNT—F T - B
(PWR_DWN_CTL)2/NA « LD E X ZNHOE v M
TIT 470 EE A, PWR_DWN_CTL AJJE VA3
A« LULZ B L, FRI[6]E » MZHESUWT AD9959 1E /%
J—K e — RZ/2 0 £9, PWR_DWN_CTL AT
Wa— LUz 5 b IRT —X o IR IET 7 T
S NI FT,

FR1[6] =0 T. 7>2 PWR_DWN_CTL AL 3o« LN
LD & E, ADIISY (XEERIE ARV —F 7 - T— RIZRY
9, ZTOF—FTIE, V&N -v0yv 7 EDACT VX
ey NN —F 7 LET, DAC N4 T A (A,
PLL, FR#., 7 v v 7 ANEIKEZ, "U—FUr LEFA,
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FR1[6] =1 T. 72 PWR_DWN_CTL A3/ A -«
L~ & &, AD99S9 (X7 /L« RU—F 17 « T— R
2720 ET, ZOF— KT, T XTOREN T —F
7 LET, 2, NT =T v FICRE ORI
72 DAC & PLL & ENE T, PLL WA 2SN D &
PLLIZ> v v RF D L CEEBE N ZHiHLET,
PWR_DWN_CTL AT E A+ LAJLICR D & A
BT — &7« By M(CFR[7:6] & FRI[7T])IF#ESNIZ /2
STHEASINER A, PWR_DWN_CTL AAE VA3
— e LY B E | ERINT—Z T - By MZLDY
NRU—Z0 VEEE— RO S E T,

oYy 7 IMEEEENT—FE, 2V v 7 008330 —
Ty ET—KE, TNETWRTETH I, TTD
RO —=E T ANEERTPFA L ENTNDLZ EICERLT
TEEWN,

ERE—F

AD9959 i%, AL, ArAE, HRIED 2/4/8/16 L)L DZE
MEATO N TEET, LRI, TrT77A0L - BV
NF—EEANT D EICEVIThRET, £F v X
JUHEBNZERE CTE ET0, BEHOT v RV EFIRFC
BT DHEEIL., T T A s OB L 0HERE
NET, 2L 20E, 16 LYULEHTIL, 4KOTTH
TaTZr AN s B EREWET, Z0dic, L3
F ¥ U RVICHIBR SV E T,

512, AD9959 21k, EFH(FSK, PSK DIFE) v —47r
ADwI, M, %z, HOEREZ V7 - Ty TERIRT
VT BT AR DY £, ZHUE, 108y M
A —Z %o THEITINFET, RU/RD HEHED MLEL7R2
LA, REHOZTve 7740 - EVERIERERO
SDIO_1/SDIO_2/SDIO_3 V> %3 & L CHIEZ BT 5
ZEMNTEET, RURDBEEEDFEMIZOWTIE, IR
EHIEE— FDE s a v 28R LT EEN,
ERE— FTHE, &F ¥ VRV ERO & A 7 (EREK,
AR, IR ZRET HHEHAOa te—L - By bk
v FEFFoTWET, £F v 2 2id, 6O v~
FAIMF ¥ LRI T— R LD RE N D T FE
NHYET, LIAZ OX0OA~L T2 F 0x18 1%, JEEE.
N, REOEERA 70 77 AV - LYAXTT, L
VAK 004, LI AK 0x05, L AK 0x06 1L, FNF
NWEE S, AL, REICHERAOL Y AZ T, Zbo
LA IIROOEE S, MHEA T2y b, RIEYV— R
AL ET,

BB HATNL 32 By s fiEREE . MFEARIT 14 vy
s DSERER . IRIEAFIL 10 ¥y N OSfREER, FE
N> TWET, (HHEZIZRELZZHT 2580, 7
a7 A NMF xR T— R LI ZAZNTY — NE
IEMSBRED THAHMLENH Y, RIFAE > MMIEHRS
nEd,
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ZERE— R T, IREEEAAEAFP)EL 2 k- By b
(CFR[23:22]) L EFH L~L - 'y RM(FRL[98)EREL T, &
HAATE VLV ERETDILERDY T (E6L LTS
), ¥4 L7 MEFHE—FTIX, V=T « A/ —T + 4 X
—T N By hEOY 7 0IIRETINENH D Z LIZE
BELTLEEN,

R6.LER2A TOHRE

AFP Select Linear Sweep Enable

(CFR[23:22]) | (CFR[14]) Description

00 X Modulation disabled
01 0 Amplitude Modulation
10 0 Frequency modulation
11 0 Phase modulation

RIERL NILDZEIR

Modulation Level (FR1[9:8]) Description

00 Two-level modulation
01 Four-level modulation
10 Eight-level modulation
11 16-level modulation

ZEWOYE . RURDEREL, ZORREICEEATE 52 br
—L e EUEIC L VIR EvE T, SDIO_x ¥ 21X RU/RD B
T, BICiE L EE A,

*8RURD 7OTJ7A)L - EVDOEIYHT

Ramp-Up/Ramp-Down

(RU/RD) (FR1[11:10]) Description

00 RU/RD disabled

01 Only Profile Pin P2 and Profile Pin P3
available for RU/RD operation

10 Only Profile Pin P3 available for
RU/RD operation

1 Only SDIO_1, SDIO_2, and SDIO_3
pins available for RU/RD operation;
this forces the serial /0 to be used
only in 1-bit mode

FuT7r AN B2 RURDIEI S, S0 F - T v
HeYy s 0z, v Auiiayy s LI, ERER
Ry ET,

RO.TIOTF7AIL - EVODFvrRILEIYHT

FERARERT v RNV ERESNZT —% - 8O
7, TR Tr AN BB IUYEITSDIO L,
SDIO_2, SDIO 3V v #HHF ¥ o FZEIVETHZ
ENMETT, TNHOE U OERRIZ., a7 7 AL -
EUREPPC)E Y FMERL[14:12D2HHIE S ET, K
DREFOFIT, F—& - OBV Y THLHALE
7

2 LRIER—RU/RD % L

ZEHL~UL - By F(FR1[9:8])IZ1X 00 (2 L~UL) DR IE &
NET, AFPELZ b+ By MCFR[2Z22DICITAEF 7 A
TRHEREENFET, RURD B v MFR1[11:10)E U =

T e AA—T « £ X—=T )+ v MCFR{U4NIIT 4 A
—TNENET, B, TeTrA L ErET
FIVDENY B CTERLET,

RORT LI, TaTr A EUPOIETNRT ¥~
FA0OEFRERTEET, BREEHELERL, »
ST TFAN EUPORBEY YT 0DIE. Fy v
NV TF 2—=0 2« T—F0(LPAH 0x04) )03
RaEnhFEd, 7nr7r7A 0 - EPORRY Y7 10O
Al Froxil s U—=F1(LI R OXOA) DN EIRE N
Ec

4 LR)WER— RURD % L

ZEFLUL - By MTIE 01 (4 LYNRRIESET,
AFP L7 bk« By MNCFR[2Z:22DITITETM X A 7 M E
EhEd, RURD By FFRL1LIODE Y =7 « AA —
7o 4 F =T+ By MCFRIIADIZT 4 A= —T L Eh
£, Tudr AL EUREDRNED, RSN
WMD 2 F % U RLD AFPE L2 |k« B o 21E 00 A3ER
EINDIVLENHDZ EITHERELTLIEEN, #1012,
a7 AN s B EF XV DEY Y TERLET,
KIODRIOBZE, 707 7 A/ (F v b T—F)
VYRS ORERIL, Tr T 7 A B UPOPLE T
077 A EUP2PINTHRE SNIZ 2 By MEIZHED
W T ET,

7= & z21E., PPC=010, 7>>[P0:P1] =11, 7>>[P2:P3] =01
DHE. TNV 0DF ¥ F) s U—RK3LIURAH
DERT ¥ FN 0ICHTEN, Ty FA3DF ¥
XV s U—R1ILIPAXDERF v o3I EN
E

Profile Pin Configuration (PPC) (FR1[14:12]) PO P1 P2 P3 Description

XXX CHO | CH1 CH2 CH3 | Two-level modulation, all channels, no RU/RD
£10.707 74 EVEFYURILDEY KT

Profile Pin Configuration (PPC) (FR1[14:12]) PO P1 P2 P3 Description

000 CHO CHO CH1 CH1 Four-level modulation on CHO and CH1, no RU/RD
001 CHO CHO CH2 CH2 Four-level modulation on CHO and CH2, no RU/RD
010 CHO CHO CH3 CH3 Four-level modulation on CHO and CH3, no RU/RD
011 CH1 CH1 CH2 CH2 Four-level modulation on CH1 and CH2, no RU/RD
100 CH1 CH1 CH3 CH3 Four-level modulation on CH1 and CH3, no RU/RD
101 CH2 CH2 CH3 CH3 Four-level modulation on CH2 and CH3, no RU/RD
Rev. B — 22/44 —
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8 LRILER—RU/RD i L

P L~ - By MFRL[98DITIZ 10 (8 LD RESNE

T, AFPEZL 27 k « B v FCFR[2322DICIZFEE N RE &
UE9, RURD £y RMFRI[ILI0)E Y =T « ZAA—TF « A
F—T )b« ¥y MCFR[UNIET 4 A—T7 v ENET, A
ENBNWIF YU RILDAFPELZ k- By MZIZ 00 25%
ETHMNENDLY ET, K112, a7z AL B LF

¥ RN DOEIY Y TERLET,

# 11 OEOEE, Fr o U—R -« LY 2 ZOFERIT,
Tu7r AN EV[POP2ITIESIN 3 E Y MEIZESW
TiThhE7, 72& 21E, PPC = X10 T[PO:P2] = 111 DA,
FX N 2DF % )b s T—RT LU RAZDENTF ¥

F2ITHITENET,
16 LRIJILERE — RU/RD % L

L~V - By MFRL98DICIE 11 (16 LYW DZRE S E
4, AFPEL 2 b+ B MNCFR[2Z22DICIZEFZ A T INHE
ENFEJ., RURD vy RMFRL1LODE V=T « AA—T -

R VR OFMHEOHE, 777 AN - LY AZOFRIT,
TuTZ A BUPOPITHRE SN 4 €y MAIZE

SWTIThbhET, 72& x2I1E. PPC=X11 T[PO:P3] =

M0 DHFE., Fr o FNV3DF vy R TJ—RK1U4LY

2B OMENRF v L3I EhEd,

2ULRWER—TO 7741 E%E RURD IZER

RURDE Y h=01D L&, Y7y P2
a7y AL P3N RURDIEERH T2 Z N TEF

T, BT 20N OF— RCHEHTRETT, ff

FARER B B0 Y TIZoOWTIE, #1325 TL

TEEW,

S LARIER—TOT774)L - E%E RURD ICER
RURDE Y h=10D ¢t &, Y77 A /)L« B2 P3N
RURDIZHEHAT A Z &N TEET, BFHLUL8DHMN
ZOF— R CHEMAMETY, MHRERE VEY H T
ONTIE, F14EZSHLTLEE,

A F—F )L« ¥y MNCFR[IUDIZT 4 A= —F LV SNET, ff

HAENBNWIF Yo XD AFPELZ b - By MZIX 00 %
WETHLENHY £9, K121, TurrAf -t

F ¥ RN OEY B CTERLET,

RILBLARLERTOTOT7AIL - EVEF YU RILDENY HTRURD A L)

Profile Pin Config.(PPC)

(FR1[14:12)) PO P1 P2 P3 Description

X00 CHO | CHO | CHO X Eight-level modulation on CHO, no RU/RD
Xo01 CH1 | CH1 | CH1 X Eight-level modulation on CH1, no RU/RD
X10 CH2 | CH2 | CH2 X Eight-level modulation on CH2, no RU/RD
X1 CH3 | CH3 | CH3 X Eight-level modulation on CH3, no RU/RD

R1I2A6 LRLEFATOTOT7AIL - EVEFYURILD

2| Y % T(RU/RD % L)

Profile Pin Config.(PPC)

(FR1[14:12]) PO P1 P2 P3 Description

X00 CHO | CHO CHO CHO 16-level modulation on CHO, no RU/RD

X01 CH1 | CHl1 | CH1 CH1 16-level modulation on CH1, no RU/RD

X10 CH2 | CH2 CH2 CH2 16-level modulation on CH2, no RU/RD

X11 CH3 | CH3 | CH3 CH3 16-level modulation on CH3, no RU/RD
RIB2LARNUERTCOTOT7AIL - EVEFrv U RIILDEIY BT(RURD A4 *x—T L)

Profile Pin Config.(PPC)

(FR1[14:12]) PO P1 P2 P3 Description

000 CHO | CH1 | CHORU/RD CH1 RU/RD Two-level modulation on CHO and CH1 with RU/RD
001 CHO | CH2 | CHORU/RD CH2 RU/RD Two-level modulation on CHO and CH2 with RU/RD
010 CHO | CH3 | CHORU/RD CH3 RU/RD Two-level modulation on CHO and CH3 with RU/RD
011 CH1 | CH2 | CH1RU/RD CH2 RU/RD Two-level modulation on CH1 and CH2 with RU/RD
100 CH1 CH3 CH1 RU/RD CH3 RU/RD Two-level modulation on CH1 and CH3 with RU/RD
101 CH2 CH3 CH2 RU/RD CH3 RU/RD Two-level modulation on CH2 and CH3 with RU/RD
KRIUABLRNLEFATOTOT7AIL - EVEFY U RILDEY B TRURD A F2—TIL)

Profile Pin Config.(PPC)

(FR1[14:12)) PO P1 P2 P3 Description

X00 CHO | CHO | CHO CHO RU/RD Eight-level modulation on CHO with RU/RD

X01 CH1 | CH1 | CH1 CH1 RU/RD Eight-level modulation on CH1 with RU/RD

X10 CH2 | CH2 | CH2 CH2 RU/RD Eight-level modulation on CH2 with RU/RD

X1 CH3 | CH3 | CH3 CH3 RU/RD Eight-level modulation on CH3 with RU/RD
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SDIO x ¥> % RU/RD IZEHT 2L
RU/RD v k=11 @34 . SDIO_1. SDIO_2. SDIO_3 ™4

E0E, RURDIZHEHT D Z ENTEET, Z0OFE— T,

R~ 2, 4, 16 BMEHHETT, U T 1V0OFR— X
1Y ks U T e B— R CORMERAFRERZ LICHEREL
T &,

2 LRILEFRE—SDIO E> % RU/RD = H

RIS2 LRLEFATOTOAT AL - EVEFY U RILD
2|y 4 T(RURD A £—F)L)

Profile Pin Config.(PPC)
(FR1[14:12]) PO P1 P2 P3

XXX CHO | CH1 | CH2 | CH3

FIBORETIE, &0 7740« EVEFBEDT v %
JWICER &Y £9, 204, SDIO_X B % RU/RD ##E
WS 2 ENTE £9 (3 16 BR),

4 LRIVER—SDIO > % RU/RD IZ{EF

RU/RD t' v k=11 ®#E(SDIO_1 B> & SDIO_2 B> 28
RU/RD IZfEHATHE), L~ VIZIZ 4 BB ESINE T,
SDIO_x B DEIN B TEETe L E Y Y TIZHONTIE, £
17 B LTLIEE N,

RIUTOBREDHSE., a7 74 W(F ¥ )b T—R)
LUAZOERIL, 77 A0 BUPLPAFEITT
a7y AN EVPIPAICHEE SN 2 By MEIZES
WTAThNET,

7-& %21¥. PPC=011, »>D[PO:P1] =11, 7>>[P2:P3] =01
DA, TXY RNV IDF XY R« U—RILTVAK
DOENF ¥ o F LI EN, Fr o 1N 20F v~
Fob s T—=R1ILIVRAEZOERTF v 3 21 aSh
%4, SDIO_1 & SDIO_2 7% RU/RD #¥RE & #fit L £ 4,

16 LR JLZEEH—SDIO F % RU/RD IZ{EFH

RU/RD £ v k=11 ®HA(SDIO_1 B> % RU/RD (Z1# H
AR, L UIIZ 16 AR E S ET, B rEiny
TIZOWTiE, F18EBRL T &V,

K IBOBREDEE, 777 AN (Fr - T—FR)
LIOAZOERIT, a7 7 A B U[POPITHRE &
N4 vy MalZHESWTfThivEd, =& 21X, PPC=
X10 T[PO:P3] = 1101 DFE., Fx R 2DF ¥ X
e U—RIB LI AXDMENF v o3 2 EanE
4, SDIO_1 v 78 RU/RD #REA AL L £ 97,

% 16.RU/RD BfEIZxf 3 % F v > *JL & SDIO_1/SDIO_2/SDIO_3 EVDE|Y 4T

SDIO_1 SDIO_2 SDIO_3 Description

0 0 0 Triggers the ramp-up function for CHO

0 0 1 Triggers the ramp-down function for CHO
0 1 0 Triggers the ramp-up function for CH1

0 1 1 Triggers the ramp-down function for CH1
1 0 0 Triggers the ramp-up function for CH2

1 0 1 Triggers the ramp-down function for CH2
1 1 0 Triggers the ramp-up function for CH3

1 1 1 Triggers the ramp-down function for CH3

% 17.RU/RD B)fEIZxfd % SDIO_1/SDIO_2/SDIO_ 3 EVDEY K TEEL, FyoxLeEFOT7A4IL - EVDEY HT

Profile Pin Configuration (PPC) (FR1[14:12]) PO P1 P2 P3 SDIO_1 SDIO 2 SDIO_3
000 CHO CHO CH1 CH1 CHO RU/RD CH1 RU/RD —

001 CHO CHO CH2 CH2 CHO RU/RD CH2 RU/RD —

010 CHO CHO CH3 CH3 CHO RU/RD CH3 RU/RD —

011 CH1 CH1 CH2 CH2 CH1 RU/RD CH2 RU/RD —

100 CH1 CH1 CH3 CH3 CH1 RU/RD CH3 RU/RD —

101 CH2 CH2 CH3 CH3 CH2 RU/RD CH3 RU/RD —

% 18.RU/RD EifEIxtd % SDIO_ 1 EVDBEIY X TEEL, FroRxLeETOT7A4IL - EVOEIYHT

Profile Pin Configuration (PPC) (FR1[14:12]) PO P1 P2 P3 SDIO 1 SDIO 2 SDIO_3
X00 CHO CHO CHO CHO | CHORU/RD — —

X01 CH1 CH1 CH1 CH1 CH1 RU/RD — —

X10 CH2 CH2 CH2 CH2 | CH2RU/RD — —

X11 CH3 CH3 CH3 CH3 CH3 RU/RD — —
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Jy—F - RL—TF - E—F
V=T « AL =7 « B—R&MHEH & BIHAS0)2 B TR
(EO)E TOE W, M, EHIHIBIEORAAL =T %ITH 2 &
NTEET, V=T « AL —F «- E— RKOHMIL, S0 & EO
DOEITH, 2—HFEROXVRESLHREICLD, KEid
Bz R oW R bz BEE M2 5 Z LIk, ¥4 L0
ke AA v F « FT— RICHRTIEWHHRIE 2455 2 & T
7
V=7 « A —7 « = KTiX, SOBF ¥R/ T—FK0
LA — REIUAAL—T « XA 7L T, SOIELyy
AH Ox04, LI AHZ Ox05, LI AKX OX06 D 3{HD LA H D
WD 1-S>TEENET), EOITFEIZF v 2L U—K1(b
yzﬁomm D~Fémi¢omﬁ%&&X4~7_§i
Shi-% IRREIL 32 By MZZe 0 9, MAHAA—T
A%%iME/F . BIRAAL —TfERRIZ 10 By M
%n%n@@i#oumitiwhz4 TOEE, V— b
BIZF v o RN s T—R1ILVIUAZNT MSBEED T DM
BHYET, KMEHAEY MIEEINET, TuTr A0 -
VUi C, B, ftE, BROU =T - AL —F DN
ETEFELET, T XTOTF ¥ o2 EEINCY =7 « A4
WICRETHZENTEET, V=T - A/ —T - EF—F
T, 7740 U PORTF ¥ oL 0EMICRY, 7
a7y AN - B PLRF ¥ 3L LEAIC, DIERIERICZY
7
AD9959 [, V=7 « 24— DORikICHNIRIEZ T 7 -
Ty FEEITT T - 7 (RU/RD) S/ HHEFER - T
FTAOE Y MR —F %), RU/RD BERENS M EE 7235
&, KMEADOTR T 7 AL - EUFERIIARGHD
SDIO_1/SDIO_2/SDIO_3 "> % RU/RD BH{ERIZRET 5 =
ENTEET,
BEDODF ¥ v FMIKLTY =7 « A, —7 « T— &A1 X%
— 7Nt BH L XL, AFPELZ k- By MNCFR[23:22]). %
FL~UL e By MFRL98]), V=T « AL —T7 « £ F—
e By MCFRI4ADZRELE T,
AFPELZ k- By NI, ET732V =7 - A/ —FDFA
TEREELET, FOBEDF v XILOEHFHL L - By

MZIE00 (2 LYWV ZRRET 2R H D £97(F 19 &5 20
Z M),

AFP
Select(CFR[23: | Linear Sweep Enable

22]) (CFRI[14]) Description

00 1 N/A

01 1 Amplitude sweep
10 1 Frequency sweep
11 1 Phase sweep

R20.EFLANILDEY BT

Modulation Level (FR1[9:8]) Description

00 (Required in Linear Sweep) Two-level modulation

01 Four-level modulation

10 Eight-level modulation
11 16-level modulation
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=7 - AA4—T - 20—TDE&E

V=7 « 24— DA -7, S0 L EODEID AT »
f-#%ﬂ%ﬁ%;~:y7-U—M&%z%yff
DOFTEFM(AA—T - 07« L—k - U— N2k
BESNET, ZRT =2—=27 - U— RONfEREIX
JEWEHIZR LT 32y T, AR ’iﬂ/CMI:/I\
WRiFlcLT10 Yy FCY, EZHT77 - L—h U
— RO fRREIZ 8 By b T,

V=7 « AL =7 TiL, EHEHST— FRDW, LA
X 0x08) & LRAAL—F - F T e L—|F e U—F
(RSRR, LV RZ OXONNET ¥ > RMZED B THN
F9, ZNOOREIL. mmﬁﬁofx4 TT 7T
LexlfELNET, THESY— RFDW, LY A%
0x09) & FTAA —F+ 57« L— KFSRR, LI AZ
OXON)iE, SOETHOARAAL —FF U NEHENEST, ¥
362, V=T « AA =TT v T LIeRICAAA—T XD
THHERLET, V=T « A4 =TI Rz -y
FRTF 4 AT =T NLENTNSZEICERELTLEEN,
FOMDGEITIE, AA—T + THFa2 L —XNEQIZ
BlETHE, OIZKEY £,

m
o

{(FREQUENCY/PHASE/AMPLITUDE)
LINEAR SWEEP

W
o
-r----

|| PROFILE PIN

05246-020

TIME
36T - RA—F - T A—=%4

S0 & EO0 DD IEEMA 22 AR LTk, =5 —
=T e U—FRKEFTUT e L— K s TU— F%Wm¢
RELT, TBOINEEZRAEIEDLZEMTEET,

RS, AR, I ESRIEIC TS RDW
FEIEFDW DOAT v 7« A X fHET 2Tk &
IR F9,

N‘(RDijﬁsax(Hn

s0-(E2) s
2

Aa:(R§WJx1m4(DAL§UV A — VB

R%RitiFwa%% TR 2 R T 2 Tk o &
W72 F9,

t =(RSRR)x1/SYNC_CLK
500 MSPS EI{:(SYNC_CLK = 125 MHz) T, 27 v Z[#®

B REINEIE 1/125 MHz x 256 = 2.048 ps (272 0 £47, /I
IR, (1/125 MHz) x 1 =8.0 ns T,
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AA =T+ F T e L—h-TuvZ(ZA)NE, a— K&
NEfENS 1~ T hE T —2T /18y
e XY e BT ENBIERKSNTVEST, F07 - L—
heZA=RLIZ/DE, ELWT T - L— MEPRE— R
ENT, AU M TR LIZA > THBSNET, 20
o—RBIOH T MU VEIEL, XA B, F—T IS
NTWNBENEVREETHN, RO 2ODFHFEOWTINITE
ST, LICBETARNCH Y 22— R4 52 LN TE
*7,

o FHE1WFTumTrAN s BUEERTAHTETT, I
TrAN BN ul s onbudy s 1 ~EbhbE
X, ER2AA—T 57« L— FRSRR) L T 2 &l
T e b—hHA=iZu—FREh, Ik Fy
UBEBYICEARET, a7 ErBrY Yy
J1ihbuYy s o~EbblE, TRAL—T T
7 L= FESRR) LY AAEN T T« L—h - A=
Ze—R&EN, ZUr b - XU BNEFEED ICERET,

o JIE2IFCFRIU4IE Y FEty FLTUO BHE3ITT 5
JETT, A —TBA RX—T L S{, CRRI4IB™E v b
IhbeE, oS Lb—bh A= F T T AL
CCHRESNIMEEe—RLET, a7y AL B
PNA » LrLDE. 7 - L— b« XA <1 RSRR
Zu—RNLEd, Yo7z A4L o — - LoYULD
BhE., 77 b—b e XA~<iX FSRR 2 — KL %1,

BiE#) =7 - R4 —T0OH: AFP Ew k=10

WORFITIE, L~ - By MNFRL[98])=00, V=7 - X

A =T« A FX—=T )+ Ey FCFR[14])=1, V=T « AA—

7 KUz By MCFR[15]) =0 T,

V=T « A =T« F—KTIL, o777 AL Brhn

— s LoULIn B NA s LoULAE TS L & RDW N A A

— 7 e T HF 2L —HFIZASTEIL, RSRR LY R ZEHMNAA

—7 e L—h - HA7ilu—REINFET,

HAONCWL LA ZEIC—ET 5 FE T, RDW I T EFAA—

7« Z7« L—KRSRR)Ey FTHEENAL—FTT

abhlb—hEINET, AAM—TNETTDHELE, HOT—ED

SRR R SN E T,

SWEEP ACCUMULATOR

T T AI)Ls BEUMANA LB — o LaULas
Bk HEE, FDWA AL —F « THF 2 hL—HI|ZA
1& N, FSRR VU RAZENAA —F « L—hk « A~
lZe—REnET,

HIJIH CFTWO L PR X (LU A X OXOMEIZ—ET 5 F
T, FDWIZ F¥AA —7 + 27« L— MNFSRR) CHa /&
ENAZL—FTCTFablb—hrENFET, AL —TN5%E
TT5E&. BAF—EDBEECHERENET,

V=T « A4 —7 « T uv 7 KITHoNTIL, IET
BLc<<7EEn, K39z, Ry - E—RET 1
AL =T NV LI BEEAAL —T 2R LET, ZOEF—N
Tk, HAEFTe 77 A0 - EVOREBICIENET, fiT
MEZITIREDO AL —7 L E CHETEELET,
)=7 - RA4—TFFoz)L - E—F

V=7 « AL =TI ERV /L - By bRy hand E
(CFR[15]), FRAAL—T R R T x)L s J=T « A A —
72— RERIUFETHBISNET, T70bb, 7o
TrANVANIE T Yy InBHENAE, ERX
A —TEERREINET, A =TT v I AR
A =T« FGT L= TREZINZL— T, oL
HAESG T — FCRESINTEET, BEUEI—HT 5
F I ET, EUEICEET D E, HINTEBICEE
RICEY, Furyy AL - rcuyy s 108mHER
LHET, TOREEHEFLET,

X381z, Rz T—FROHlZRLET, ALTX
NWFERENTZEIT e 7740« BT H ERD T
UBHENTMEE R L, B E T ULFERINT AT
HF128 EOICEIE L SO ~FE D Z & & AD9959 73R & L 7=
frigxzrLET, FTHRALS—T T TF - L—k:Ev
F(LSRR[15:8]) & T4y 7 — K » ¥ (FDW[31:0])I%
ZOE—RFRTCHEHAEINERA,

SWEEP ADDER

FDOW

ROW

PROFILE PIN

RAMP RATE TIMER:

CFTWO

8-BIT LOADABLE DOYYN COUNTER
ACCUMULATOR RESET LIMIT LOGICTO
8 LOGIC KEEP SWEEP BETWEEN 32
S0 AND EO l/
PROFILE PIN
MUX cwi
0 1

RATE TIME =
LOAD CONTROL I
LoGIC FSRR RSRR &

M37.)=7 - AA—TDTOovsIK
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four

FTW1

FTWO

‘
| I
| I
| I
| I
T T
| |
r T 7 T
| | | | I I
| | | | I I -
MODE | | | | 1 2
e — B T e -
PO=0 PO=1 PO=0  PO=1 PO=0 PO=1 -

LINEAR SWEEP MODE ENABLE—NO-DWELL BIT SET

®38U=T - AL —T - T~ F(I

FTwWA

FTWO

ERY L&A R—TIL)

:SINGLE-TDNE
1 MODE

= TIME

AT POINT A: LOAD RISING RAMP RATE REGISTER, APPLY RDW<31:0>
AT POINT B: LOADFALLING RAMP RATE REGISTER, APPLY FDW<31:0>

K39.U=7 - RA4—T E—REERTTILET A XIT—TI)

05246048

AA—TELCEBAT7Fa1 LL—2DY ) 7TH#EE

AD99S9 IZIL 2D 7 U THERER H VY £, 1 DHIX, AA
—7 e n Ty 7 BLONET F 2 b L—F DY o fERET
TV TEBLIOFR—IR), 221X, ZIV7BIPY J—X

TbbLHABIY nfRE T, CFRA]A., HEIZ UT « A A —
7T X¥alhlb—HX By T, CFRRIABEEN Y U T AART

Fahl—4 By NCT, #EEZ VT - By MICFRNIZ
HY., ZZT CFRRBIVNAA—TF « THFRa bl —F&EI7 VT L,
CFRILMMAET 2 b —X %7 VT LET,
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EH{EIVFTEv b

Wiz V7 - By M, 2ET 4 v 7 REEIEESTHY .,
TITAT N ADEE, By BT 7T 47 OM., £
NENDOT F a2 b —FE0IZHEFELET, By F2in
— e LU D, ENENDT F o b L—F PEE
AIHEIC 72 0 £,

PVFEELVYY—X-Ev b

HE)Z VT « AL —F - THFa Ll —% - vy Fiiky
rEnBE, VOEFEEZIZTT 7 7 A VAT E T
BlRHDHELEE, AL =T + THFa2bhL—ERNIIUTE
NTUVY—2snET, BEZ U THHET F=2 b —
By "Ry hEnd L, IOBEHEE T T e~
AN ENTER DD L&, NHT Fa b L—Z N
7V T7ENTY Y —2&NEd, BEIZ U 7HEERIZ%
DENOEFHEIZT a7 7 A« EVOELT &Ik
DKL, YU T e A= FMEHETIZ I TEBIOY U —
Ay bRY By hENDETHREET,
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HAORIEHIEE—F

WY NORF—)L -« 77 7 Z[{@EEEIZL D, DAC/)HHD
FUNET 22 a DTS T T T T e Hg
(RURD)EFFEINHII S E T, ZOMEEIXT XL - T—X
DNN—Z REET, HWEROF—F « R—Z D AT |k
IVSOEEBEB L E7, EEEFZSA R*—7 /LBy b
(ACR[12] =0)%2 7 U T LT, #EHESHRENANATHZ ENT
=E9,

A1 L T8O RURD E— R R—FLTWET, B
Bt — N TlE, ACR(LI R ¥ 0x08) THsESN AL — T
B A=) T) s A= )LETOA0OE Yy M) =7 -
FUoTERAELET, TUTOMEMEIE, T A

JL+ ¥ £ 7213 SDIO_1/SDIO_2/SDIO_3 B v s b ifilfi4 2 =
EMTEET,

FEIET— R&EfH 9 &, ACR(L VR % OX06)IZHREIE R 77— /L »
T 77 AMEEFETEX AL LIk AR A B
WIsdZENTEET, FEIT— NiX. ACR[12]=1¢&
ACR[11] =0 DR EIZL DV A R2—T VN E T,

BEl RU/RD £— FEi{E

H#j RU/RD &— KiX. ACR[12]& ACR[11]Z3kictE v 45
ET7 T 470 ET, HEI RURD 214 X—T7 VT 5L,
A=)« Ty 7 ARNETRAESINT, HHEATFr—V v
T 57 DI IRA TR — MR SnES, 27— -
Ty HATI0E Y b e AT ENLEOHTITHY, ZDOH
AL, 8y AT e L— ks LU REFEICLDY
BEENDL—FTA VI VA RNTIZIU A FENET,
A=)« T 7 T HZIHME WAL - LD E AT
JAVRER, 2O LRE— - LYLDE XTI Y Ak
ENFET, NESTRESND A=)V T7 I HDAT v
7« Y4 XL, ACR[I5:M4lIC X vl s Ed, #2112, N
WIEAr—I e T2 7 EZDA LT VAL NFIU A

ke 27 v 7 « A XE& ACR[15:14]|D%EE R L £,

R2ALAVIIVAVKNTIIVAY S - ATy T - A4 XDHE|
YET

Increment/Decrement Step Size

(ACR [15:14]) Size
00 1
01 2

10 4

11 8

Z DT — ROFFRZeEREIT. IR DIRIEDS, RIS
A=)« Ty UK« LI AZEACR[R0NIC L D HIR
INHZETT, ZoOMEEFESI &, T A—L &
DINSVME~NT 7T B2 EMTEET,

Sy L—bk-4H4%

SoF e b—h e BATIEIR—F TN e XTI A
ThHY, ZODTZITREATr—v « 77 7 X ERE
TAHIOEY b BT RIIHTE Iy 7 EREIE
LET, 07« b—bh« AA={TF. AU Z31(10
HENZBIET D T LIZ LSRRIE(LV A X OXO) 3 I — R &
nNEJV, Zoev—Rehyr METUVEEIZ. AUV B
LIZBEET DRNIICHA A ~ne— REINBRWNED | XA
BN, F—=TNENTWDEREE 9,

1/0_UPDATE i ARR # = — R - £ FACR[10])723 &
v hERDHE, 10 BHERE, a7 7 AV ATIDEALEE,
FATEN LICBZE L2 X T T L—]b XA
Ne—REInEd, So7 - ZA=ThUr R 1ICE
ETHHNCRD 3 DOHETa— KT ERnTEET,
o 1OHDOFETIE, a7y AL VU7X
SDIO_1/SDIO_2/SDIO_3 ¥ 2 b &£ 4, #ilfH
EEANE L OIRENEDD L. ACRIENRT 7 -
L—h - ZA=iZa— K&, BHEDOIT MED
UHEET,
o 2 OHDKHEETIX, "I/O_UPDATE T ARR % 11—
K+t FMACR[0)"A#E » F LT, /O BEH & HAT
LET,

o 3OSOHDFIETIX., ET 7T 4 7HEIRU/RD T— K
NOT 75 47 HE) RURD £— R~Y) ) &z £,

RU/RD EY & F v U RILDRIEG

4 F % U RZNTRTCBY LTIV h—r s FE—RD L X
Fa7 7 A N RURDEVEICHEH S NET,
V=7 +« AL —7L RURD BT VT 4 7 DL X%,
SDIO_1/ SDIO_2/SDIO_3 t° > 7% RU/RD ®ifEICf H &
S

ERE— ROGE, BB S TZOWTHEERE—F
DI varEZRLTIEI N,

R 22RURD BMEIZT 50774 - EVDE|IY Y
T

Profile Pin RU/RD Operation
PO CHoO
P1 CH1
P2 CH2
P3 CH3

2 23.RU/RD B)#EI=5¢9 % SDIO_1/SDIO 2/SDIO 3 EV D F v v #ILE|Y 4T

Linear Sweep and RU/RD Modes Enabled

Simultaneously SDIO_1 | SDIO_2 SDIO_3 | Ramp-Up/Ramp-Down Control Signal Assignment
Enable for CHO 0 0 0 Ramp-up function for CHO

Enable for CHO 0 0 1 Ramp-down function for CHO

Enable for CH1 0 1 0 Ramp-up function for CH1

Enable for CH1 0 1 1 Ramp-down function for CH1

Enable for CH2 1 0 0 Ramp-up function for CH2

Enable for CH2 1 0 1 Ramp-down function for CH2

Enable for CH3 1 1 0 Ramp-up function for CH3

Enable for CH3 1 1 1 Ramp-down function for CH3
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FEBD AD9959 T/ 4 RDEIHE

AD9959 TlE, #H¥d AD9959 7 /31 2 B R GIZREHLT D

ZEMTEES, RNU—T v 7HE, SYNC_CLK ONiAH %1

BOTFNSA A TAH Ty PEEDLZENTEET, 7
k Z#H1E LT SYNC_CLK — v P& Hiz 5791,

SYNC_CLK = v &R T 5 3 2O HFEA SIFEEIHE— K,

2OIXFEHTE— RS 9, Znb0E— Rix, o7
XA ADHNIPAT— K + w3 % SYNC_CLK = v P03 i -
7EBEARIEIC LE T,

E 512, [FIFFIZ I/O_UPDATE #3507 /31 ZIZEE LT, [A

W EHEFFT D2 MENH Y 9, T34 A[T REF_CLK /i

WCAR—E0N b5 &, SYNC_CLK = v T i g™ A AL AR —

B ELET,

HEIE— FRE

BHEjE— FClX. 8571 ZA0R#IL, ~2AF— -« T4

X@SW&}NTBV%XV%f-?A4X®SWWJNE
WCET D Z LI X VEREINET, T AL, Tus

SIVI By  NEFEST, vAX—F AL —TITHRE

S, YUTIN e R—= BT 78RS NET,

H#)E— R THEED ADIISI F /314 A Z R LT 2R EE.
TV =g rmEot s g IR LET, ZORET
I1Z. AD9510 723 [A#fIZ REF_CLK {25 & SYNC_OUT 2 5% %
NRTCDOTNA A~ L ET,

B

BHIDAT o F TR, vAZ—L AL —T « FRA 2AEFN
ZNORENHRE L T, BEFRHA =T - Ey FEHRE
LET(FR2ATN=1), 77> 27 varv - LYRZ2OHET
NA AR~ AT — - f X—=T ) - By hEEZAT L
(FR2[6]) = 1), YA X — +« F/_A ANA F—TLENET,
ZHIZRY, v AF—« T3, 2D SYNC_OUT /5730 A
DHDENET, ZO/NVADIRIZS AT A - 71y 7 [HH
B L, BRI AT A - 7 ay ZJEEED 14 T,
FR2[6] =0 & EXiAte L, T/ AFAL—T & LTA F—
ThEnET,

HEIEHE— KTk, AL—7 « T ART AL — « TN
A AD5D SYNC_OUT 7SV A& AL —T « T84 ZAD
SYNC_IN TH> L, T_RTHOAT— |k » v Ok
FEBIFERMERRICLVITOhET, AL—7 « T/ ZAD A
F—h VU AL — LB BB, AL—T « FA
AADAT— b+ vV VPVAT A /0y I DLIYA I L
ffEIELET, ZOFIEIZEL Y, SYNC_CLK @ 3EHLINT
A=« THRAZARELETS,

SYNC_OUT & SYNC_IN & DRID:EE

SYNC_OUT & SYNCL_IN & O DBEIEN T AT - /a7
D1EHEEBELZDE, VATL-Juyy « F 7y k- FE
/%mmuw%ﬁofﬁELiTo:n%@fyb@?7¢
U RIREEIZ 00 THY . ZhiE~A X —D SYNC_OUT & AL
~7®SW@JN#/X%A-7uy7@1%%i@ﬁw%
WRBIEAZ FFOZ E2FWR LT, BRFERNA AT A 71
v 7O LEAMEY REWGE, FEEZIE L Cible 47t
v NERETILENHY FT, £24(2, VAT 70
v e A T7%y MEICKERBIEEZRL ET,
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R24VATA-0vY - F 71y bEEE)DEIY BT

System Clock Offset SYNC_OUT/SYNC_IN
(FR2[1:0]) Propagation Delay

00 0<delay <1

01 1 <delay <2

10 2 <delay <3

11 3 <delay<4

BERMPAT—F4RXEv

AL —T « TNA ANREMANICR D L, RAAT—%
A e By MBAA - LYVVICRESNE T, HET A
AR AT —% % « © v MNFR2[5])IZ. /J7w RN
R 5 LZ%HZH— kﬁ)f‘g‘i'ﬁ—o \—@t/ ujfﬂjjq
L. HEZ U T ENET,

RIfL—F %, FR2[5]DIRREIC MERILRICENEZ BT &
T, HET A AR~ AY - ¥y MFR2ADICE Y v 7
1%2EBZANLT, FR2[512~A 7 $AHZ EMTEET,
FR2[5IN~ A7 b &, B— -« LYV ZHFE S NE T,
FHYILFYTT7 - T— FR#Y
FNNAADOFE)Y 7 b= TR E > MFRLODIZ

I 1EBRETDHE, FEYY 7 =T - %~bﬁ4z
—7NENET, ZOF—FT, FEIY 7 FU =T H
Wy Mervy 7 02EZALIVIOEHIZEY, 7
T e 2R L —EDAT— K e UNAT A T
Ty 7D1YA 7 NEELEIEONET, 7 ey V3RE
DAT—hK e =B IVAIAEFEILEIEL L, T
XA A SYNC_CLK DATFRBMRIN T AT A« 71
7O 1EM0) 21T F9,

ZDOFENEEF /34 2D SYNC_CLK EE2FEHHIC/R 5 E
TR IRTHMER DL Z LICER L TN,
SYNC_IN AJIE, NEHTAT v T hEoTWAT- 7
0—F 4 DEEICTDHIENTEET, SYNC_OUT
EUATER L AL

VAH— TR AL AL —T « FTNA AD SYNC_CLK
FEEDFAMIC IR o7 & X RMAET LET,
FEN—FHz7 - E— FR#

FRA ZADFEFIN— Ry = 7EHIE v MFERL[LDIT
v 1 ERETDHE, FE#IN—FU=T - %~bﬁ41
—7NEnNEd, FEN— Ry =7 REE— FTIX
QNQQKu$WWJNAﬁTﬁ%tﬁDIyVﬁﬁm
XNAZELIWZVAT A a1 A7, =ik
LEd, SYNCCLK AT —F « =% 1% A 7 N7ET
BEIEESE B L, T30 A/ D SYNC_CLK O +HBILEA
VAT A7y 7O 1A T ED Y £,
ZDOFNEZE T A AD SYNC_CLK [F 5 A [FFIZ 25 %
TV IETVENSH D Z EICEE LTI,
SYNC_IN AJJIE, NI TAT v T hEoTNWAT-H 7
0—F 4 DEEICTHIENTEET, SYNC_OUT
EATEEAH L EE A,

TAB— TN AL AL —T « FNA 2D SYNC_CLK
G mERRIZR T2 RN ET LET,
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I/lO_UPDATE, SYNC_CLK, YRFL-28OvID o To& ZIE SPIAR— &t L T4 7 v MC

B % XU TERE 2R S 2 &AM ERYE, DACHAET
RN ) DINDDOEFEDIIET—EIT Y £F, TOMOEE
/O_UPDATE & SYNC_CLK Offl7 ﬁoﬁzi: » VT N0 IZ. SYNC_CLK 0 1 J8 3 OB e M A3 S 2 L %
N TFNETFNRALANDT I TF 4T« LUVRAT~NT—H % . .
T 5 E X IENET, Ny 7y NOF—X 3T VT 4 I/O_UPDATE (%, SYNC_CLK (Z XY A—"—H# 7L &
G WET, 2D, 1JO_UPDATE (X, SYNC_CLK @ 1Jd

SYNC_CLK (X, b bRV =y N7 7T 4 7DfEFTT,

W& REWEN VAR RFORER DY £,

AT N sy J D ANEIC LD RESET, 4 KAaooxA IV IRIZ, Ny 7 7HNOT—ENT 7T
WD SYNC_CLK %> T, Shin— R =7 % AD9959 1 7 = VYA ANRRSND S A I T amLET,
OWNER 7 vy ZICEIHET 52 N TEET,

I[/O_UPDATEIZ LV, Ny 7 yiEENBHBINEST, ZOE

FlE. SYNC_CLKIZ*} L CRIMIEIZFERMI CiEETo 2 &

MNTEET, TNODOEFHOEY NT v« A4 L&z

THA

Rev. B

DAC W1 E CT—EDBIL( A T T A )BFIELF

SYNC_CLK | | | |.-— ,1'_
/’ -

1/0_UPDATE
DATA IN _ = *X
REGISTERS N-1 N X N+t

DATA IN
1/0 BUFFERS N N+1 N+2

@
=
=)
@
=
&
in
o

THE DEVICE REGISTERS AN 1JO UPDATE AT POINT A. THE DATA IS TRANSFERRED FROM THE ASYNCHRONOUSLY LOADED 1/O BUFFERS AT POINT B.
40. IO NNy TF7IBT I T4 LYRAEIAT—RE853%9 % I/0_UPDATE
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SYTPILIO R—

=

AD9959 D U 7L 1/0 AR— kT, B 7- Feiki: 2 k4
5% < OHRZRELET, UTALI0OR— ML, 7o
T« TR B X0 DDS # 5L CE A &7 SPILENME & 528
MIZFEICToh 5 SPI BN EE— RERIELET, U T
VOBWED 4 >DFa /T~ T )NipE— REFRRICT A 44K
DF—H + £°(SDIO_0/SDIO_1/ SDIO_2/SDIO_3)IZ X ¥ Fz#Kk
MR IR TV ET,

4EROND 3ARDT—H « ¥ (SDIO_1, SDIO_2. SDIO_3)

W, U7 O AR — NEWELIAA ORSRRIZHE 5 Z LN TEET,
INboe I, 10y MEIBHIIAS—F DT 7 « T v
TFEFINLT T U (RURD)YDBRLEICES Z &b T F

T, EHIT smos%ﬁofymcwo% ExfEftd 52

k%fé‘riﬁo Z @D SYNC_I/O#EEIX., IEL W —AF 2 A
AN XY TANOR— » 2 ba—F & HFEY
SHET,

U7 1/O A— F SCLK D fx R IEEE X 200 MHz T3 78,
AKDF—% « ¥/(SDIO_0, SDIO_1. SDIO_2. SD|O_3)%1E
ST, EBIT—F « AN—T v hEREXLTAZLNTX
¥4, +~T? SDIO v (SDIO_0. SDIO_1, SDIO_2.
SDIO )& -7z & EDRRKT—H « ZA)L—7" > ~iE 800
Mbps T3,

FTRTOF ¥ RINRLIAZ OX03~L P AH 0x18 2 L
TWVWAZLICEELTLEES Y, 2L, VYoRE <o
Ly hOBBEDOEZ v a o THBALEST, ZOT7 FLAD
HHIZE Y, DDS4F v o XN TRTERFRFICEZ AT Z &
NTEET, ZE2E, 4T v o 3T _RTUIK L TH@D
AW TF 2 —=0 7 « U— RNRERGE, ) T 1/0R
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Parameter | Min | Unit Description

tore 1.0 | nsmin | CS setup time

tscLk 5.0 ns min | Period of serial data clock

tbsu 2.2 ns min | Serial data setup time

tscLkPwH 2.2 ns min | Serial data clock pulse width high
tscLkpwL 1.6 ns min | Serial data clock pulse width low
tbHLD 0 ns min | Serial data hold time

tov 12 ns min | Data valid time
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Single-Bit Single-Bit 2-Bit 4-Bit
Serial 2-Wire | Serial 3-Wire | Serial Serial
Pin Mode Mode Mode Mode
SCLK Serial clock Serial clock Serial clock | Serial
clock
CS Chip select Chip select Chip select | Chip
select
SDIO_ | Serial data I/O | Serial data in Serial data | Serial
0 110 data 1/0
SDIO_ | Not used for Not used for Serial data | Serial
1 spIo* sbio! 110 data 110
SDIO_ | Not used for Serial data out | Not used Serial
2 SDIO* (SDO) for SDIO* | data I/0
SDIO_ | SYNC_I/O SYNC_I/O SYNC_I/O | Serial
3 data I/0
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Serial 1/O Mode Select

(CSR[2:1]) Mode of Operation

00 Single-bit serial mode (2-wire mode)
01 Single-bit serial mode (3-wire mode)
10 2-bit serial mode

11 4-bit serial mode
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D EREA
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Register
Name
(Serial Bit Bit7 Bit 0 Default
Address) Range (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) Value
Channel [7:0] Channel 3 Channel 2 Channel 1 Channel 0 Must Serial 1/0 mode LSB first | OxFO
Select enable! enable’ enable’ enable’ be 0 select[2:1]
Register
(CSR)
(0x00)
Function [23:16] VCO gain PLL divider ratio[22:18] Charge pump 0x00
Register 1 control control[17:16]
(FR1)
(0x01)

[15:8] Open Profile pin configuration (PPC)[14:12] Ramp-up/ Modulation level[9:8] | 0x00

ramp-down
(RU/RD)[11:10]

[7:0] Reference External power- SYNC_CLK DAC reference Open[3:2] Manual Manual 0x00
clock input down mode disable power-down hardware software
power-down sync sync

Function [15:8] All channels All channels All channels All channels Open[11:10] Open[9:8] 0x00
Register 2 autoclear clear sweep autoclear phase clear phase

(FR2) sweep accumulator accumulator accumulator

(0x02) accumulator

[7:0] Auto sync Multidevice sync | Multidevice sync | Multidevice sync Open[3:2] System clock 0x00
enable master enable status mask offset[1:0]
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S,

1. FyorxbkL I b LYVREINT, Frox0A
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Register
Name
(Serial Bit Bit 7 Bit 0 Default
Address) Range (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Value
Channel [23:16] Amplitude freq. phase Open[21:16] 0x00
Function (AFP) select[23:22]

H 1
Register [15:8] Linear Linear Load SRR at Open[12:11] Must be 0 DAC full-scale current | 0x03
(CFR) sweep sweep 1/0_UPDATE control[9:8]
(0x03) no-dwell enable

[7:0] Digital DAC Matched pipe | Autoclear Clear sweep | Autoclear Clear phase Sine 0x02
power- power- delays active sweep accumulator | phase accumulator® | wave
down down accumulator accumulator output
enable

Channel [31:24] Frequency Tuning Word 0[31:24] 0x00
_Ilz_req_uency [23:16] Frequency Tuning Word 0[23:16] N/A
\A;J::g%l [15:8] Frequency Tuning Word 0[15:8] N/A
(CFTWO) [7:0] Frequency Tuning Word 0[7:0] N/A
(0x04)
Channel [15:8] Open[15:14] | Phase Offset Word 0[13:8] 0x00
Phase [7:0] Phase Offset Word 0[7:0] 0x00
Offset
Word 0
(CPOWO)
(0x05)
Amplitude [23:16] Amplitude ramp rate[23:16] N/A
Control [15:8] Increment/decrement | Open Amplitude Ramp-up/ Load ARR at Amplitude scale 0x00
Register step size[15:14] multiplier ramp-down I/0_UPDATE factor[9:8]
(OACOE) enable enable
(0x06) [7:0] Amplitude scale factor[7:0] 0X00
Linear [15:8] Falling sweep ramp rate (FSRR)[15:8] N/A
Sweep [7:0] Rising sweep ramp rate (RSRR)[7:0] N/A
Ramp
Rate’
(LSRR)
(0x07)
LSR Rising | [31:24] Rising delta word[31:24] N/A
Delta, [23:16] Rising delta word[23:16] N/A
geg?m [15:8] Rising delta word[15:8] N/A
(0x08) [7:0] Rising delta word[7:0] N/A
LSR [31:24] Falling delta word[31:24] N/A
Fa'l'mg [23:16] Falling delta word[23:16] N/A
\I/D\fo:?jl [15:8] Falling delta word[15:8] NIA
(FDW) [7:0] Falling delta word[7:0] N/A
(0x09)

TF RN TEICLIEY R, A FDF R LURE LT O T A LIURERHD ET, Frop e LIREZLET O T AL LIAEZD
T RV RFETF v o RMCH L TR TH A0, K29 EZIFTRITRFELTHY EHA, LEN->T, Fro b £ 3—T /b« B b (CSR[7:4]) 73,
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JVTNMT Fablb—4 - By MR Yy 7 LICRESINET, 2oy MItrT - 70 7ER50, 7203 1/0 HHM
IREINET,
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Bit Bit 7 Bit0 Default
Register Name (Address) Range (MSB) Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bitl1 | (LSB) Value
Channel Word 1 (CW1) (0x0A) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 2 (CW2) (0x0B) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 3 (CW3) (0x0C) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 3 (CW4) (0x0D) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 5 (CW5) (0xOE) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 6 (CW6) (0x0F) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 7 (CW7) (0x10) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 8 (CW8) (0x11) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 9 (CW9) (0x12) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 10 (CW10) (0x13) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 11 (CW11) (0x14) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 12 (CW12) (0x15) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 13 (CW13) (0x16) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 14 (CW14) (0x17) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —
Channel Word 15 (CW15) (0x18) [31:0] Frequency tuning word[31:0] or phase word[31:18] or amplitude word[31:22] —

YEF v RN D= R LY RAE R E Y FOFEREFF - COET, (HAERIHREN T ¥ R L - U— R« LYRZITEMEND &, £Ey M T
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Bit

Mnemonic

Description

74

Channel [3:0] enable

Must be 0
Serial 1/0 mode select

LSB first

Bits are active immediately after being written. They do not require an 1/O update to take effect.

There are four sets of channel registers and profile (channel word) registers, one per channel. This is
not shown in the channel register map or the profile register map. The addresses of all channel
registers and profile registers are the same for each channel. Therefore, the channel enable bits
distinguish the channel registers and profile registers values of each channel. For example,

1001 = only Channel 3 and Channel 0 receive commands from the channel registers and profile
registers.

0010 = only Channel 1 receives commands from the channel registers and profile registers.
Must be set to 0.

00 = single-bit serial (2-wire mode).

01 = single-bit serial (3-wire mode).

10 = 2-bit serial mode.

11 = 4-bit serial mode.

See the Serial 1/0 Modes of Operation section for more details.

0 = the serial interface accepts serial data in MSB first format (default).

1 = the serial interface accepts serial data in LSB first format.

27o9var - LPRA 1 (FR1)—7 FL R 0x01
ZDOLTVAZIZIEIANAL IRED Y THENTWET, FRLIZ, F v 7OEEE— ROFIEIZELIET,

K 32.FR1 MO Ew EHBA

Bit Mnemonic Description

23 VVCO gain control 0 = the low range (system clock below 160 MHz) (default).
1 = the high range (system clock above 255 MHz).

22:18 | PLL divider ratio If the value is 4 or 20 (decimal) or between 4 and 20, the PLL is enabled and the value sets the
multiplication factor. If the value is outside of 4 and 20 (decimal), the PLL is disabled.

17:16 | Charge pump control 00 (default) = the charge pump current is 75 pA.

01 = charge pump current is 100 pA.
10 = charge pump current is 125 pA.
11 = charge pump current is 150 pA.

15 Open

14:12 | Profile pin configuration (PPC) | The profile pin configuration bits control the configuration of the data and SDIO_x pins for the
different modulation modes. See the Modulation Mode section in this document for details.

11:10 | Ramp-up/ramp-down (RU/RD) | The RU/RD bits control the amplitude ramp-up/ramp-down time of a channel. See the Output
Amplitude Control Mode section for more details.

9:8 Modulation level The modulation (FSK, PSK, and ASK) level bits control the level (2/4/8/16) of modulation to be
performed for a channel. See the Modulation Mode section for more details.

7 Reference clock input 0 = the clock input circuitry is enabled for operation (default).

power-down 1 = the clock input circuitry is disabled and is in a low power dissipation state.

6 External power-down mode 0 = the external power-down mode is in fast recovery power-down mode (default). 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, PLL, oscillator, and clock input circuitry are not powered
down.

1 = the external power-down mode is in full power-down mode. In this mode, when the
PWR_DWN_CTL input pin is high, all functions are powered down. This includes the DAC and
PLL, which take a significant amount of time to power up.
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Bit Mnemonic Description

5 SYNC_CLK disable 0 =the SYNC_CLK pin is active (default).
1 =the SYNC_CLK pin assumes a static Logic 0 state (disabled). In this state, the pin drive logic is
shut down. However, the synchronization circuitry remains active internally to maintain normal
device operation.

4 DAC reference power-down 0 = DAC reference is enabled (default).
1 = DAC reference is powered down.

3:2 Open See the Synchronizing Multiple AD9959 Devices section for details.

1 Manual hardware sync 0 = the manual hardware synchronization feature of multiple devices is inactive (default).
1 = the manual hardware synchronization feature of multiple devices is active.

0 Manual software sync 0 = the manual software synchronization feature of multiple devices is inactive (default).

1 = the manual software synchronization feature of multiple devices is active. See the Synchronizing
Multiple AD9959 Devices section for details.

2793y LPRA 2 (FR2)—7 FL R 0x02
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Bit Mnemonic Description
15 All channels autoclear sweep 0 = a new delta word is applied to the input, as in normal operation, but not loaded into the
accumulator accumulator (default).
1 = this bit automatically and synchronously clears (loads Os into) the sweep accumulator for one
cycle upon reception of the I/O_UPDATE sequence indicator on all four channels.
14 All channels clear 0 = the sweep accumulator functions as normal (default).
sweep accumulator 1 = the sweep accumulator memory elements for all four channels are asynchronously cleared.
13 All channels autoclear phase 0 = a new frequency tuning word is applied to the inputs of the phase accumulator, but not loaded
accumulator into the accumulator (default).
1 = this bit automatically and synchronously clears (loads Os into) the phase accumulator for one
cycle upon receipt of the I/O update sequence indicator on all four channels.
12 All channels clear phase 0 = the phase accumulator functions as normal (default).
accumulator 1 = the phase accumulator memory elements for all four channels are asynchronously cleared.
11:8 | Open
7 Auto sync enable See the Synchronizing Multiple AD9959 Devices section for more details.
6 Multidevice sync master enable See the Synchronizing Multiple AD9959 Devices section for more details.
5 Multidevice sync status See the Synchronizing Multiple AD9959 Devices section for more details.
4 Multidevice sync mask See the Synchronizing Multiple AD9959 Devices section for more details.
3:2 Open
1.0 System clock offset See the Synchronizing Multiple AD9959 Devices section for more details.
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Bit Mnemonic Description
23:22 | Amplitude frequency Controls what type of modulation is to be performed for that channel. See the Modulation Mode section for
phase (AFP) select details.
21:16 | Open
15 Linear sweep no-dwell 0 = the linear sweep no-dwell function is inactive (default).
1 = the linear sweep no-dwell function is active. If CFR[15] is active, the linear sweep no-dwell function is
activated. See the Linear Sweep Mode section for details. If CFR[14] is clear, this bit is don’t care.
14 Linear sweep enable 0 = the linear sweep capability is inactive (default).
1 = the linear sweep capability is enabled. When enabled, the delta frequency tuning word is applied to the
frequency accumulator at the programmed ramp rate.
13 Load SRR at 0 = the linear sweep ramp rate timer is loaded only upon timeout (timer = 1) and is not loaded because of an
1/0_UPDATE 1/0_UPDATE input signal (default).
1 = the linear sweep ramp rate timer is loaded upon timeout (timer = 1) or at the time of an I/O_UPDATE
input signal.
12:11 | Open
10 Must be 0 Must be set to 0.
9:8 DAC full-scale current 11 = the DAC is at the largest LSB value (default).
control See Table 5 for other settings.
7 Digital power-down 0 = the digital core is enabled for operation (default).
1 = the digital core is disabled and is in its lowest power dissipation state.
6 DAC power-down 0 = the DAC is enabled for operation (default).
1 =the DAC is disabled and is in its lowest power dissipation state.
5 Matched pipe delays 0 = matched pipe delay mode is inactive (default).
active 1 = matched pipe delay mode is active. See the Single-Tone Mode—Matched Pipeline Delay section for
details.
4 Autoclear sweep 0 = the current state of the sweep accumulator is not impacted by receipt of an I/0_UPDATE signal
accumulator (default).
1 = the sweep accumulator is automatically and synchronously cleared for one cycle upon receipt of an
1/0_UPDATE signal.
3 Clear sweep 0 = the sweep accumulator functions as normal (default).
accumulator 1 = the sweep accumulator memory elements are asynchronously cleared.
2 Autoclear phase 0 = the current state of the phase accumulator is not impacted by receipt of an 1/0_UPDATE signal
accumulator (default).
1 = the phase accumulator is automatically and synchronously cleared for one cycle upon receipt of an
1/0_UPDATE signal.
1 Clear phase 0 = the phase accumulator functions as normal (default).
accumulator 1 = the phase accumulator memory elements are asynchronously cleared.
0 Sine wave output 0 = the angle-to-amplitude conversion logic employs a cosine function (default).

enable

1 =the angle-to-amplitude conversion logic employs a sine function.
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Bit Mnemonic

Description

31:0 Frequency Tuning Word 0

Frequency Tuning Word 0 for each channel.

FroRIIMEAFTEY R T—
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Bit Mnemonic Description
15:14 Open
13:0 Phase Offset Word 0 Phase Offset Word 0 for each channel

EiEa> rO—JL - LYXB(ACR)—7 KL X 0x06
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Bit Mnemonic Description
23:16 Amplitude ramp rate Amplitude ramp rate value.
15:14 Increment/decrement Amplitude increment/decrement step size.
step size
13 Open
12 Amplitude multiplier 0 = amplitude multiplier is disabled. The clocks to this scaling function (auto RU/RD) are stopped
enable for power saving, and the data from the DDS core is routed around the multipliers (default).
1 = amplitude multiplier is enabled.
11 Ramp-up/ramp-down This bit is valid only when ACR[12] is active high.
enable 0 = when ACR[12] is active, Logic 0 on ACR[11] enables the manual RU/RD operation. See the
Output Amplitude Control Mode section for details (default).
1 =if ACR[12] is active, a Logic 1 on ACR[11] enables the auto RU/RD operation. See the Output
Amplitude Control Mode section for details.
10 Load ARR at 0 = the amplitude ramp rate timer is loaded only upon timeout (timer = 1) and is not loaded due to an
1/0_UPDATE 1/0_UPDATE input signal (default).
1 = the amplitude ramp rate timer is loaded upon timeout (timer = 1) or at the time of an
1/0_UPDATE input signal.
9:0 Amplitude scale factor Amplitude scale factor for each channel.

Rev. B

— 42/44 —




AD9959

Y=F - RL—TF 57« L—FLSRR)—7 FL X 0x07
CDOULPAFTIT 234 IREID S THNTWHWET,

% 38.LSRR M EtAR

Bit Mnemonic Description
15:8 Falling sweep ramp rate (FSRR) Linear falling sweep ramp rate.
7:0 Rising sweep ramp rate (RSRR) Linear rising sweep ramp rate.

LSR ERZE 47— F(RDW)—7F FL X 0x08
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Bit Mnemonic

Description

31.0 Rising delta word

32-bit rising delta-tuning word.

LSR TBZE%7— F(FDW)—7 FL X 0x09
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Bit Mnemonic

Description

31.0 Falling delta word

32-hit falling delta-tuning word.
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