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%
DC {£#&(3.3 V)

BRZFRENRRVE Y . Tvain~Tuwax; AVDD =3.3V: DVDD = 3.3V, CLKVDD =33 V: N#} CLDO, DLDO1, DLDO2 %4/ loures = 8 MA; fix K-
VT e L— |k

= 1.
Parameter Min Typ Max Unit
RESOLUTION 14 Bits
ACCURACY @ 3.3V
Differential Nonlinearity (DNL) +14 LSB
Integral Nonlinearity (INL) +2.0 LSB
DAC OUTPUT
Offset Error +0.00025 % of FSR
Gain Error Internal Reference—No Automatic loures Calibration -1.0 +1.0 % of FSR
Full-Scale Output Current
33V 2 4 8 mA
Output Resistance 200 MQ
Output Compliance Voltage -0.5 +1.0 \%
DAC TEMPERATURE DRIFT
Gain with Internal Reference +251 ppm/°C
Internal Reference Voltage +119 ppm/°C
REFERENCE OUTPUT
Internal Reference Voltage with AVDD = 3.3V 0.8 1.0 1.2 \Y
Output Resistance 10 kQ
REFERENCE INPUT
Voltage Compliance 0.1 1.25 \Y
Input Resistance External Reference Mode 1 MQ
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DC {t#&(1.8 V)
BRZFREDRVE D . Tvin~Tuax; AVDD = 1.8 V: DVDD = DLDO1 = DLDO2 = 1.8 V: CLKVDD = CLDO = 1.8 V: loures = 4 mA; fix Ko 7L« L
— ]\O

x2.
Parameter Min Typ Max Unit
RESOLUTION 14 Bits
ACCURACY @ 1.8V
Differential Nonlinearity (DNL) +15 LSB
Integral Nonlinearity (INL) +1.4 LSB
DAC OUTPUTS
Offset Error +0.00025 % of FSR
Gain Error Internal Reference—No Automatic loures Calibration -1.0 +1.0 % of FSR
Full-Scale Output Current
Vec=18V 2 4 4 mA
Output Resistance 200 MQ
Output Compliance Voltage -0.5 +1.0 \Y%
DAC TEMPERATURE DRIFT
Gain +228 ppm/°C
Reference Voltage +131 ppm/°C
REFERENCE OUTPUT
Internal Reference Voltage with AVDD =1.8 V 0.8 1.0 1.2 \Y%
Output Resistance 10 kQ
REFERENCE INPUT
Voltage Compliance 0.1 1.25 \
Input Resistance External Reference Mode 1 MQ

TN - B4 0¥ (B3VY)
BRZFREDRRVEY . Tvain~Tuwax; AVDD =3.3V: DVDD =33V, CLKVDD =33 V: ¥ CLDO, DLDO1, DLDO2 %1 M; loures = 8 MA; fix K
e b—

%= 3.
Parameter Min Typ Max Unit
DAC CLOCK INPUT (CLKIN)
Maximum Clock Rate 180 MSPS
SERIAL PERIPHERAL INTERFACE
Maximum Clock Rate (SCLK) 80 MHz
Minimum Pulse Width High 6.25 ns
Minimum Pulse Width Low 6.25 ns
Setup Time SDIO to SCLK 4.0 ns
Hold Time SDIO to SCLK 5.0 ns
Output Data Valid SCLK to SDO/SDI2/DOUT or SDIO 6.2 ns
Setup Time CS to SCLK 40 ns
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TN - B0 @Q8Y)
BRZFREDRRVE D . Tvin~Tuax; AVDD = 1.8 V: DVDD = DLDO1 = DLDO2 = 1.8 V: CLKVDD = CLDO = 1.8 V: loures = 4 mA; fix Ko 7L« L
-k,

x 4.
Parameter Min Typ Max Unit
DAC CLOCK INPUT (CLKIN)
Maximum Clock Rate 180 MSPS
SERIAL PERIPHERAL INTERFACE
Maximum Clock Rate (SCLK) 80 MHz
Minimum Pulse Width High 6.25 ns
Minimum Pulse Width Low 6.25 ns
Setup Time SDIO to SCLK 4.0 ns
Hold Time SDIO to SCLK 5.0 ns
Output Data Valid SCLK to SDO/SDI2/DOUT or SDIO 8.8 ns
Setup Time CS to SCLK 40 ns
A/ HAESHH
= 5.
Parameter Test Conditions/Comments Min Typ Max Unit
CMOS INPUT LOGIC LEVEL (SCLK, CS, SDIO,
SDO/SDI2/DOUT, RESET, TRIGGER)
Input Vy Logic High DVDD =18V 1.53 \%
DVDD =33V 2.475 \%
Input Vy Logic Low DvDD =18V 0.27 \Y%
DVDD =33V 0.825 \%
CMOS OUTPUT LOGIC LEVEL (SDIO, SDO/SDI2/DOUT)
Output Vour Logic High DVDD =18V 1.79 \Y%
DVDD =33V 3.28 \%
Output Vour Logic Low DVDD =18V 0.25 \%
DVDD =33V 0.625 \%
DAC CLOCK INPUT (CLKP, CLKN)
Minimum Peak-to-Peak Differential Input VVoltage, 150 mV
Vewke/Verkn
Maximum Voltage at Vcixp OF Vcikn Vbvop \Y%
Minimum Voltage at Ve ke OF Verkn Vbenp \
Common-Mode Voltage Generated on Chip 0.9 \
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AC %k (3.3 V)

BRZFREDRRWVEY . Tvain~Tuwax; AVDD =3.3V: DVDD =33V, CLKVDD =3.3V: ¥} CLDO, DLDO1, DLDO2 %M loures = 8 MA; iz K

Ve L— |k

= 6.
Parameter Min Typ Max Unit
SPURIOUS FREE DYNAMIC RANGE

foac = 180 MSPS, four = 10 MHz 87 dBc

foac = 180 MSPS, four = 50 MHz 67 dBc
TWO-TONE INTERMODULATION DISTORTION (IMD)

foac = 180 MSPS, four = 10 MHz 88 dBc

foac = 180 MSPS, four = 50 MHz 68 dBc
NSD

foac = 180 MSPS, four = 50 MHz -163 dBm/Hz
PHASE NOISE @ 1 kHz FROM CARRIER

foac = 180 MSPS, four = 10 MHz —-150 dBc/Hz
DYNAMIC PERFORMANCE

Output Settling Time, Full-Scale Output Step (to 0.1%)* 31.2 ns

Trigger to Output Delay, foac = 180 MSPS? 96 ns

Rise Time, Full-Scale Swing* 3.25 ns

Fall Time, Full-Scale Swing* 3.26 ns

'DAC v L 750 v RORIC 85 Q iz .,
ZBRRIBIE = O foac 7 B v 7+ HA 7 L,

AC 1% (1.8 V)
BRZFREDRVE D . Tvin~Tuax; AVDD = 1.8 V: DVDD = DLDO1 = DLDO2 = 1.8 V: CLKVDD = CLDO = 1.8 V: loures = 4 mA; fix Ko 7L« L
— b
x7.
Parameter Min Typ Max Unit
SPURIOUS FREE DYNAMIC RANGE (SFDR)
foac = 180 MSPS, four = 10 MHz 84 dBc
foac = 180 MSPS, four = 50 MHz 73 dBc
TWO-TONE INTERMODULATION DISTORTION (IMD)
foac = 180 MSPS, four = 10 MHz 91 dBc
foac = 180 MSPS, four = 50 MHz 86 dBc
NSD
foac = 180 MSPS, four = 50 MHz -163 dBm/Hz
PHASE NOISE @ 1kHz FROM CARRIER
foac = 180 MSPS, four = 10 MHz -150 dBc/Hz
DYNAMIC PERFORMANCE
Output Settling Time (to 0.1%)* 31.2 ns
Trigger to Output Delay, foac = 180 MSPS22 96 ns
Rise Time* 3.25 ns
Fall Time* 3.26 ns

IDACHIIE v & 75w RORIC 85 Q #k#i & fH 1,
ZBRRIBIE = O foac 7 B v 7+ HA 7 L,
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ANEBRERELHERS
= 8.
Parameter Test Conditions/Comments Min Typ Max Unit
ANALOG SUPPLY VOLTAGES
AVDD1, AVDD2 1.7 3.6 \%
CLKVDD 17 36 \%
CLDO On-chip LDO not in use 1.7 1.9 \
DIGITAL SUPPLY VOLTAGES
DVDD 1.7 3.6 \%
DLDO1, DLDO2 On-chip LDO not in use 1.7 1.9 \Y%
POWER CONSUMPTION AVDD =33V, DVDD =33V, CLKVDD =33V,
internal CLDO, DLDO1, AND DLDO2
foac = 180 MSPS, Pure CW Sine Wave 12.5 MHz (DDS only) 96.54 mw
lavoD 7.67 mA
Iovop
DDS Only CW sine wave output 17.73 mA
RAM Only 50% duty cycle FS pulse output 11.31 mA
DDS and RAM Only 50% duty cycle sine wave output 14.6 mA
lcLkvop 3.85 mA
Power-Down Mode REF on, DACs sleep, CLK power down, external CLK and 4.73 mwW
supplies on
POWER CONSUMPTION AVDD =18V, DVDD =DLDO1=DLD0O2=1.8V,
CLKVDD =CLDO =18V
foac = 180 MSPS, Pure CW Sine Wave 12.5 MHz (DDS only) 51.33 mwW
lavop 7.54 mA
Iovop 0.15 mA
IDLD02
DDS Only CW sine wave output 16.03 mA
RAM Only 50% duty cycle FS pulse output 10.07 mA
DDS and RAM Only 50% duty cycle sine wave output 13.26 mA
IoLoos 1.129 mA
lcLkvop 0.0096 mA
lcLoo 3.65 mA
Power-Down Mode REF on, DACs sleep, CLK power down, external CLK and 1.49 mw

supplies on

Rev. 0
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e RARTERE

x9.

Parameter Rating

AVDD1, AVDD2, DVDD to AGND, -03Vto+39V
DGND, CLKGND

CLKVDD to AGND, DGND, CLKGND -0.3Vto+39V

CLDO, DLDO1, DLDO2 to AGND, DGND, | -0.3Vt022V
CLKGND

AGND to DGND, CLKGND -03Vto+0.3V
DGND to AGND, CLKGND -03Vto+0.3V
CLKGND to AGND, DGND -03Vto+0.3V
CS, SDIO, SCLK, SDO/ -03VtoDVDD+0.3V
SDI2/DOUT, RESET, TRIGGER to
DGND
CLKP, CLKN to CLKGND -0.3VtoCLKVDD +0.3V
REFIO to AGND -1.0Vto AVDD +0.3V
IOUTP, IOUTN to AGND —03VtoDVDD+0.3V
FSADJ, CAL_SENSE to AGND -03V1to AVDD +0.3V

Junction Temperature 125°C
Storage Temperature Range —65°C to +150°C

B2iER

Oa LT —A N —ASLHETHE, ThbbRmMEE v Fr—
DOYE ., T3 AZRERERIR AR — NI H T L72REETH
B, Ocld, /Sy — « N HE(EE) THIE,

= 10.84EH

Package Type 0;n 038 05c Unit

32-Lead LFCSP with Exposed 30.18 | 6.59 3.84 °CIW
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NOTES

1. NC = NO CONNECT. DO NOT CONNECT TO THIS PIN.

2. 1T IS RECOMMENDED THAT THE EXPOSED PAD BE THERMALLY
CONNECTED TO A COPPER GROUND PLANE FOR ENHANCED
ELECTRICAL AND THERMAL PERFORMANCE.

11220-002
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voES | BF A

1 SCLK SPI 7 v v 7 AF,

2 SDIO SPIF—# A1/, SPlAR— DT 54U RF T —% « 542,

3 DGND TUHN e TTTUR,

4 DLDO2 1.8V OWT ¥ # /L LDO1 71, W7 ¥ # /L LDO1 %A X —7 L 48, ZOEZ0IPF D a7 4
TARARALTLEE,

5 DVDD 33V OIMSITFT U X VEIR, DVDDIE, ADII2T VX)L« f v H—T 2 —A (SPIA X —T =2 —A)D LY %k
wELET,

6 DLDO1 18V OWET V&L LD02 tH11, WiET Y Z NV LDO2 A 3 —7 VT 54, ZOENI0LIUF DT o4
TARARALTLEEN,

7 SDO/SDI2/DOUT | ¥ Z /L 1j0 B,
47335 SPI = — F(SDO)Tld., ZDE UL SPIDF—Z iz £,
A7V SPIE— R(SDI2)Tlt, ZDE 1L SRAM OFEALILMEDND SPIAR— D 2 OADT =X NS 7 A v~
270 E7,
F—ZHE—F (DOUT)TIE, ZONIT s IF=T AR VAR 7,

8 cs SPIR— R DF T e BLI N, TIF 4T« m—,

9 RESET TUIF47 cua—DUky kB, FLIXZETFT TN MEIZY Y FLET,

10 NC Kepifit, T OV THHE LN T EE W,

11 NC Kepifit, T OV THHE LN T EE W,

12 AVDD?2 1.8V~33V OEFAS,

13 NC Kepifit, T OV THHE LN T EE W,

14 NC Kebifit, T OV THHE LN T EE W,

15 AGND Trars - 7790k,

16 NC Kebifit, OV THHE LN T EE W,

17 NC Kebifit, OV THHE LN T EE W,

18 REFIO DAC U 7 7 L > ZEIEANT/ H /I,

19 CLKGND say g e T30 R,

20 CLKN 7wy NJ), Al

21 CLKP 7wy 7 NJ), 1B,

22 CLDO 7 vy 7 BRI (WL ¥ 2 U— 2 AR, 71y 7 EBIRAT) (WL ¥ = L—F &3 /S ZEF),

23 CLKVDD 7 vy 7 BRI,

24 CAL_SENSE loutes BEIF ¥ U 7 L—3 3  OREATTL,

25 FSADJ DAC DANI 7 )V A - — VBRI 1A%, F721E loures HEIF v U 7 L— a L O 7 VA — )VER I Y
7 LA,

26 AGND Trars - 7790k,

27 IOUTP DAC &t 71, 1EAM,

28 IOUTN DAC &t /1. A,

Rev. 0 — 9/36 —




AD9102

vrES | E5 B
29 AVDD1 1.8 V~3.3V ® DAC FIEIRAT,
30 NC REt, ZOEIEHR LAV TIIEE N,
31 NC REt, ZOEIER LAV T IEE N,
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P HER D Z LR S L E T,
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-55 55
— SFDR — 180MHz
—60 |— — SECOND HARMONIC —60 [— = 100MHz
THIRD HARMONIC 50MHz
65 —65
o / — /
o 70 > 70
< P g ]
o - / \/ x 75
& / — E —
] \
o -80 / n -80 \ /
-85 |—— -85 \ Vi
(v
-90 -90
-95 —-95
-100 . -100 .
0 10 20 30 40 50 60 70 2 0 10 20 30 40 50 60 70 §
four (MH2) g four (MH2) B
18.fourxf SFDR. 2 XEFK. 3 REFK. loutrs =2 MA 2186 < 73 fopc fE T D four X SFDR
-50 MKR3 41.73MHz
REF -5dBm ATTEN 18dB —90.563dBm
-55
-60
-65
S -70
[aa] |
S — 4mA —T
x - 2mA =
R —
»  -80 \
-85 \V/
-90
95
-100 o
0 10 20 30 40 50 60 70 2
four (MH2)

START OHz VBW 5.6kHz STOP 80MHz
SWEEP 3.076s (601pts)

MARKER TRACE TYPE X-AXIS  AMPLITUDE
1 1) FREQ 13.87MHz -11.23dBm
2 ) FREQ 27.87MHz -88.79dBm
3 ) FREQ 41.73MHz -90.56dBm

11220-022

19.8k & 73 loutrs fE T D four X SFDR
22&'.7‘31’\"'7 |‘)[/\ fOUT =13.87 MHz
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—60 -130
—65 -135
— 50MHz — +85°C
—70 |~ — 100MHz —140 |- — +25°C
— 180MHz / ——40°C
- /‘ §-145
j&3 =
g / / g
S w1 LA S
g N\ :
g5 / \/ 2 155
/ VAN AN /N |~

_00 / -160 / \va 7

-95 -165
-100 -170
0 10 20 30 40 50 60 70 80 § 0 10 20 30 40 50 60 70 80 90 §
four (MH2) g four (MH2) g
238 & 72 four TET D four T IMD 26.4% %< 1R E T O four X NSD
—60 2.0 T
4mA —2mA
| —4m —4mA
—65 —2mA 15 |n-I
-70
1.0 1
-75 s | |
i / m
g s 3 ‘
E : 0.5

TN o
o= g

—
-95
-100 -1.0 5
0 10 20 30 40 50 60 70 80 § 0 500 1000 1500 2000 2500 3000 3500 4000 4500 §
four (MHz) § CODE |
24 %k % 73 loutrs BT D four3F IMD 274 %73 loutrs BT M DNL
-130 2.0 |
s L5~ —oma
vol—| ‘
e 0.5 |1|II'L“‘ ‘l 7 ‘mll|nl\'| "“Ilﬂ!llll !v \‘""‘ "‘
g E\WWWWMMWMMWMMW
e 2 L ‘WWWWWWMWWM
o
B oo —im S L, 1, AL
-160 -15
165 / \//\'_\\/ N /\ N—— 20
7 \ "
-170 2.5

0 500 1000 1500 2000 2500 3000 3500 4000 4500
CODE

0 10 20 30 40 50 60 70 80 90
four (MH2)

11220-028

11220-025

S £ 17 <
258272 loutes T D four 3 NSD 28 B2 73 loures fE T INL

Rev. 0 — 15/36 —




AD9102

EhR
=]=]

ERMEREGESEERME INL)
INLIZ, Brd 7L 27— LAk SERRIC L 0 RE SN D HH
WhHEEBOT a7l OfRkEEr LTERShET,

M5 IEEHRIE(DNL)
DNLIE, FYHNASa— FTD 1LSB DZEITRIGET DT T
0 ZEOEOREE T, TR — A TEHL LTS D TE,

BHEAMY
TIUHIVATIBEIN Lz & WAREMT 20 ARETH DY
B2, DIAZ U N—F | THFTH D E DN ET,

A2ty MRE
HAEMREHEGEr L DEE A7y NEELFOET,
IOUTAIZX L Cid, 2AHE Y b2 0 DA, 0mA A
HBENET, EASE Y P 1OHEA. IOUTN=0mA OH /1723
EnET,

A UBRE

PHEG A 1 HAPE & RO AFIFHOZEZ VNN E T, EEOH A
R, BANE Y PR LICRESNTZEEOHINLEANT]
By R OICHRESINTZEEOHDEZRE LI-LEDEL LT
EFEINET, BIES A T Veer OINEMZ > CEHE SN E
T, LENR-T, A UEEIY 77 L ADEEIEEN
FHA,

HWharvFSA47oRERE

Hha v 7747 A&, B8 DAC O HIZBT
LEREFRMATT, RV T IA TV AEEBZ TEIES
w5HE, WHBOMMEFIZT L—2r X7 2 L0 IEE M
BERBETDHZERH 9,

BEFUI

BERY 7 ME, BPHIERE5°C)RFOM A S Tvin £ 721E Tvax B
DEFE TORREME LTHESNET, 78y b EFA
Ve RUTZ ROHGE, KU 7 MI1CHZD DT VA7 — )L
PH(FSRICX T2 ppmfECEENET, V77 LA RU 7 b
DAL, RFY 7 MI1CYU=0 o ppmETHRENET,

ERBRELL

BIRDAPMED & i/ NREBEME F 7213k KR EE L E A~k
Lzt X DTNV AR — VI ORERE\LEBER L ET,
Er)UT AL L

IS Al e ol & 9~ A HUERERIPINIC BET 5 F Tl E
T AT, WAL OBRESHE L E T,
JUYF L 2RLR
LFELLBAWHBEELZRAE ST D, DAC NOIERFR7: A
A v F U TEEMEND, LEOZY v F -« £ UL ATEDK
XXEELFET, 7V v FNOEKRRZETHA pV-s 2 -
THELET,
RFYFPR-2U—-FLF 3295 L2YI(SFDR)

HWIME SO rms IRIFE & HLETIRN O —2 « 27U 7 REF
LoEZNN, dBIETELET,

J AR« ARY FIVEEE(NSD)

J AR« ARy NUVEREIL, DAC O F— U RAERICEBIT S,
1 Hz sl C BRI L L7 ) 4 XESTY,

Rev. 0 — 16/36 —




AD9102

EFIRE

=
3
S %
o z
7 = 4 o
@ w o)
0 g 8 é @ L 2 g
B & & & & & R 2
)\ )\ )
C‘)—(P—(P—(P—C') O O
AD9102 Y,
SPI 10kQ BAND AGND
START ADDR STOP ADDR INTERFACE 4
START DELAY .
-
Yy '5 z
e e %3 .
TRIGGER DAC
¢ TIMERS + STATE MACHINE £§22, 100pA oUTP
<0,
’ I TEEE
8] IOUTN
o} \ / | GAIN " OFFSETI
3 ADDRESS — AVODL
(@) /
< &) 9 V) 7 AVDD2
SRAM PHASE
TUNING WORD
DDS
DAC CLOCK bDS
1.8V CLOCK
LDO DIST
1.8V
Mwos L—l
- N [a) [a] o =z
8 o 9o = 8 8 ¢ ¥ < o
> a o o > _ o - — S
o = = [a] X (@] 3 O (@] =Y
[a) [a) - ) S
(@) (@) ba|

29.AD9102 7O v ¥

29 |2, AD9102 D7 v 7 %R LE9, AD9I02 (% 14 &£ v
~ERH 7 DAC 2 LEWNE L TV ET,

NRUyR Xy o7 V77 LU RAEEENBELTWET, 47
varElL T AMITFYV Ty L RAEREFHT A ENTE
F3, AL EBFENS 7 VA —)L DAC HAETIL. &
T lree P HHHHI S VE T, lrerld. lrer SPLZ WL D BT,
lrer HEHUE, = —F — OB THEHSHT E 72 134MT 1 B85 2 4
DT EMNTEET, Wik Reer HPLEEHT B L, WARICHNEE
NTWHLHBEIS A - Xv ) T L—2 g UHRERE S Z LI &
V. DAC 7 A VHEZA EEEDr N TEET, HEF YU
TL— g %, WY 77 Lo AEBEE 72 134MT T REFIO &
ELHAGEDLETHHATIZENnTEET, BB/ AV - F ¥
V7L —a v OFIEEZZOv 7 a T LET,

AD9102 DEF L —/LiE, 7 e ZEEHIC AVDD, Z7u v 7 A
71— HIZ CLKVDD/CLKLDO, F Y& /L 110 & NETF ¥ &
Jb - F—% « )ZHIZ DVDD/DLDO1/DLDO2 &, FHZFi72 -
TWE4, AVDD, DVDD, CLKVDD DO#iffiZAF: 1.8 V~3.3
V T, DLDO1, DLDO2, CLDO i% 1.8 V TEIMEL £,
DVDD = 1.8 VDA, W LDO 25 4 A=—7 L LC DLDO1
L DLDO2 X DVDD IZ#ft 3 D L E N H Y 3, ZOHE, 2
no 3EOBEFIIAEO LIS N E T, CLKVDD =18V D
A%, A LDO %A *— 7 /L LT CLKVDD % CLDO IZ#i L
9,

Rev. 0

14 €y b DAC AN EINDT VX IEHIE, NHT ¥ XV
BHEY Y —ANDRESNET, 14 By OV TR, 7
DI F =K« SNADE CLKPICLKN o 7L« L— kT
DAC ~AN1&E7, DAC OF —H « NRIZIE, A &AF
Ty NORIE, TULNERY —ARR~ LT T L 7RG
ENTVWET, BV —AE L TUL, SRAM, #4117 k-5
THN - YA (DDS), SRAM F—# (2L % DDS 7]
RIRZ, SRy = L—%, DCEE, L7 ¥ a - v—F
VAV RXL—ERHVET, Y RARRALTFT LT YD
LHASNDERIE, Ta s T~ T4 — Rtk & Fo T
WET, WL LTE, M, it L 2L (N7 — o R EIEE
THKARE— SN THRMAEES &), ET AR V2L (3T
By MO =V LT, NE = MFEIR) 2 BUE
THIENTEET,

2V A (IR E T2 i) 2 ix, 7 — A L BRAAEAE
MEESHET, WX, F— AW, BAEE, Zhick
KKV AFEBITRINET,

SPI AR— hZ, F—4 D SRAM ~DEAL & T /514 ZANEHOT
RTCOary ra—jb -« LYRAI~OZRAAREAHEIZLET,
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AD9102

SPI FR— bk i SRAM ~D A H

ADO102 [ Flk A IS U 7 /VI(E (SPI) H— b &P L TV 572 ADOL02 [, 4096 x 12 O SRAMENRKL T £, SRAM 7 ¥
B, ASIC. FPGA. %E’?‘*?%f%@'?/]’ saayho—3 &@E%}J} VX%FEﬁlj:\ AD9102 SPI 7 KL & « = 7 0x6000~0x6FFF

Ao BT ARARETT, 2OV H—T = — A5 b EEDTOET,

AD9102 #FRETHTXTHOL VAL LN SRAM (ZXF LT SRAM FA#EHD A T IL SPI

—R/F4 - T EANRFREICRY ET, F—& - L—biE _ R . o -
Sk SOLK 7 0 7 5 TG (72 3 L % 4 BIH), - ;;‘gz AN A oo
SPI f > & —7 = — A%, HEHERBS ) T ABER—FE LT DOUT 74 it 2 DADY YT « F—H AT A 2720,
BELET, CSIE, 72747 - u—0DF v 7 - L7 hTT, N SRAM O H L — FE{HICT 52 ENTEET,
CS Nu— - LYLIZi B &, SPI DT LR EF—FDEEEN SDO/SDI2/ DOUT X, Z®F— FTIXERALHE MY £7,
Pl SN E S, SPI v A X =L EIFET 5 SDIO EDOJEHO B SRAM 2 {K[E, (2 + 2 x 4096) x 8/(2 x fscik) sec TEIATr Z &2
MIV—=R/"FA4 b AT —2TT (A - LYULRFEHL, TXFET,

o= LoULSEAR), RO 15 By ML 2 - TR E

VXT?O CSﬁ)%Eﬁ%%& "V ]\%%Z}_VCD% : I/j\\\ﬂ/é)?{ﬁﬁ §—| SEiC\)NQI;/ERFE(z%’/\CN)??IIDTDTREEI\ISS WAVEFORM DATA TO BE WRITTEN |-
BLT, g7 FLaotky b ’ﬁa“f" i&%nimi;itlj I/% =

DL A [T R

R12a7vvR-DJ—FR SDIO Z13(2 2l2]e § g é z §| 6
MSB LSB ol.L—15
DB15 | DB14 | DB13 | DB12 | ... DB2 | DB1 | DBO WAVEROR PATTERN WAVERORM
R/W Al4 Al13 AL2 . A2 Al A0 ADDRESS1 =N PATTERN DATA
SDO/ 2] Sdalolel L2 1212 | 2] s

ZPawy RS NOREE Y b¥a— « LYULOBFARW ot =N NN BlE) |52 5|8
vy h=0), SPI 2~ NIFEAHZBEIC 2D £3, ZOHA, N iy ~ . ;

- v WAVEFORM PATTERN WAVEFORM
SDIO (I ATIDE £/ Y £ (X 30 1), ADDRESS2 = M PATTERN DATA

COMMAND CYCLE | DATA TRANSFER CYCLE |

B 32. SRAM T—42 O X T )L SPI EA A

=]
SCLK : : H BELCAADEHFIR

S SPI WOLT 7 BATEDLREMDDOLVIAZIIAT IV« Ry Ty

= HEIE| -|| BBEEER |8°|§|8°|§| SHTWET, TIF 47 - LURE « by ML, "F— %

ARFD AD9102 DEMEZHIELET, ¥ Ry« LY RZ DL

|
I
I
L
I

11220-030

®30.LUTN - LORY - A Y =TT —ADIAIVT v M, EH SN L YRS EERMLET, LA OEH

—MSB 77— F&ERAZ, 3Rz SPI BB TLAETT, REDEHNET LIz L&,
\ - ) ) RAMUPDATE L Y% % ® UPDATE E'v hMC 1 ZEALET,
ZOAVYR AL ROEFE Y AN - LSV OBERW UPDATE ' I, 4 KD+ LURS BT I 7 47 + LY
Ey b =1), SPl @~ FiZEEH LEMEIZRY £, Z05E, AHNEEETBHEHIICLY AL -y NERMEHSEET,
T3 SPI A= ripb & ET (X 31 L[ 33 ), CS AD9102 I, RF—Y « VXL —ZRNF T2 BIROBEIC
EUBNA - LTI % & SPHBIEIEH T L ET DS E ABAICEIT LET, - OFIET 4k x 14 SRAM (21
; ‘ ; WS EHA, SRAM HHOFAMTFIEC SN TlE, SRAM O

(g‘l i COMMAND CYCLE i DATA TRANSFER CYCLE I— '127‘.\/3 ‘/%ZE%LVC< fiéb‘o

1
SCLK :::: :
soo |2 §|IJ2 23] 3

M3L. YT LPARR A VA —=—TT1—RADBA Y
—MSB 7 7—X hEEH L. 3#R=L SPI

i
_l [ READ

olol o o
5 B E S
alalal]a

11220-031

WRITE |-

_i

rara !
SCLK ERE n 1 1 n n '

Lan

3 12l
SDIO |IE<< ] 22 e & s|& EQ:(' [ 22|e
= N

SDO/ Z 2 17 [ 2]le] &
Soi2/ a 8|4 Z |9 o|a S
DOUT gl 1818 §

B3B3 TFIL-LPRR - AVB—=—TT—ADAAZIVY—MSBT77—X hictH L. 4#= SPI
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DAC D=ZER#

AD9102 DAC i, Z=#EhFE i IOUTP/IOUTN # A L £,

DAC i AERRIIK D & H ik £,
IOUTP = loyres x DAC INPUT CODE/2Y 1)
IOUTN = loures % ((2'* — 1) — DAC INPUT CODE)/2* (2)

Z Z. DAC INPUT CODE = 0~2% - 1, 7R — VEWKT
72555 DAC 7' A > loutes I3 lrer D 3251272 0 £ 9,

loutes = 32 X lger 3)
ZZ T,
Irer = Vrerio/Rseto
lrer 1d.  Irer B2 WL D BT,
lrer HEHUIE, 22— —DH W TSP F 72 134MT T BT & 4
I EMTEET, Wi Reer KBt FEHT2 &, WAICHES
NTCWBHHBF Ay - Fx VT Lb—a URRERES Z LI X
D, DAC 7 A UIEEZIA ESEHZ N TEET,

7rHaJERKEA

DAC A DRGERERRIEE /A AVEREIX, 7o 7T E-IX T
ANCEBTER L2 SICERESNE T, 2 b ORI,
DAC i CRAEE— REESARBRESNET,

F 1 LF 2 WA -DITE, bR ay
TITAT VABEHARIHE O BERH D £77,

DAC 74 2 (loutes) DERTE
3 31CRT L 512, DAC 44+ (lourrs)l: REFIO S -G U 7
7 LU RAEEE Reer DREETT,

Y27 LYVARERE

AD9102 I%, 10 V ANV K« Xx v 7 - U 77 LU RAELESR
WL TWET, WRY 77 LU RAEBEEM S Z LA TEET
N, SHICEMRRNMHTY 77 LU ABETEESBRZDLIED
TEET, MV 77 LU REFIX, SHITHLWI 77 b
VABIEFEBREBLOSERITREAY R - X v v L0
SWEERY 7 "t encxEd,

FI7HNRNTIE, WY 77 LU AN ANT—7F w7 U A hg
W2 Ed, WY 77 LU 2AE2EHAT254A, 01 pF =
F % &5 T REFIO Wi F% AGND ~Fh v 7 U 7+ 500
ERH Y F9(X 34 ),

AD9102

VBG DAC
1.0V

CURRENT
SCALING

x32 loutks

0.1pF

Rser

H—

jIREF

34. S MF 1T Reer B EHEHRLZABY 77 LV XERE

11220-034

AVSS

F 13T, V77 VU RBEOHRERTEEE L OFET,
K1Y T 7LV RAEFEDEME

Reference Mode REFIO Pin
Internal Connect 0.1pF
capacitor
External Connect off-chip reference

HMFFV 77 L REEEMED L XL, AMTTY 77 LU RE
J£% REFIO B> ~Hfgid 2 Z LSRR S E 7,

A& Vrerio DERTE

Mk REFIO BT LU X E R T,

WY 77 LU RABEZEHAT 561X, LY A F 0x03 D FAr
6 £ h® BGDR 7 4 —/L KT Vrerio L UL EFHIELE T,
REFIO DRV K« X v 7FEIEISH L TRK 20%0 HiE %
1TWET, FSAD]) KPS OEIEN, Z OB LIZBRELE T,
ZOFER, Iree IZRICRE SETEBLLET, 35 [ZNEEY 7
7 L ZEEN 1.04 VOF 7 1 FEIE (BGDR = 0x00)D & X
@ BGDR =2— K%} VReri0 &R Li'@‘_o

1.30

1.25

1.20

1.15 /

1.00 /, /|
0.95 % —
0.90 % —
0.85
0.80 o
0 8 16 24 32 40 48 56 g
CODE S

35.BGDR %f Vrerio BIE(typ)

Rser i

K30 [ZZ2C) 1R T Reerid, PUBIEHLF 7213 FSADI i 712
L=V —BROR—F « L-LHI LT LN TE
7,

Wi Reer IWPLZEH 35 & &%, FSAD) LY AZDE w |k 15
Yy 7 1 ZFELET, FSADI LI AZOE v M4:0)IZHN
B Rser Dz FEYTRET D & TV ET,

loures DEBIF ¥ TL— 3>

2 DT TV r— a3 TiHEE LW DAC 7 A UHlfA S
T, AD9102ixMNjE Rser I E OAMAEHETHHT S
loursHEIF ¥ U 7 L—y g U FRIEZBELET, VZr L v
AEEVREFIOLE LTI, WKV 7 7 LU A E 34T Y 7 7
VU ABNERRRETT, ABEIF Y Y 7 L—a URIEE, N
RSET fif & %% IREFAMGHIE L £,
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AD9102

HEix vV 7 L—va v a2ES EEE, ROR—F - L~Ld
BN LE T,
1. FSADJ t'> & CAL_SENSE v &kt L £,

2. CAL_SENSE E'> & AGND ORICHBIZ 8 L d,
WX EHE ST ORPIEEZFHELE T,

ReaL_sense = 32 X Vreriof loutrs

ZZ T, louTrs li&““b“/ ]\ . 7/1/X7"_‘/1/§€?/liﬁwéjdo

BE#fF vy U7 L —a U CERNE I ny 7 20WET, ZoF

Yy V7 bv—vayv.-zsuay 7, LY AHX OxOD O

CAL_CLK DIV 'y TR I 54 TS JE L7 DAC 7

a2y 7iIl—%LET, EF v VTV —var - YA 700

CAL_CLK_DIV[2:0]DfEIZH U T, 4~512 DAC 7 1 v 7 « %A

TNV ET, ¥y U T L—ar - 7oy 7 EEEIT 500

kHz 0 /NS WRERH Y F77,

HE#NF vy U7 L—a VEFERTTDHEEIE, ROARAT v FITHE

WET,

1. LYAZ 0x008[7:0]& LI A& 0xOD[5:4] ¥+ U7 L—
Va g R/MEEREL Tty ) 7L —va vk
AR LE T,

2. LA XD Ty V7L —vgr-Zavyy -y b
CAL CLK EN %A x—7 /L L& T,

3. LYXZ 0xOD® CAL CLK DIV[2:0] £ F&#EL T,
FxY VT Lb—vary-rayIOnAkERELET, T
7 )V ML 512 T,

4, LYRAZOXODD CAL MODEEN By hcury w7 1%
WELET,

5, LYAZOX0E @ START CAL By MZrY v 7 15RE
LET, ZHICED, a8 —# Rgr, 74 DX %
U7 L—ya BB ENET,

6. LYRZH O0xOD D CAL_MODE 75 /T4 ZADF¥ v )7
L—yavf, myy 7 1120 E9, LI AKX OXOE D
CALFIN 77 7 3xx V7L —va URETT5E, v
Ty LIk ET,

7. LYAF OX0E®D START CAL By Mou P v 7 0 2RE
LET,

8. FxUTlL—rvar#, LYAZ OXOD OA—/N—T7 1
— T T =T u— 7T 7 (Ey MN148)A k&
v FINTWRWZ MR LET, Zhbnty Fah
TWBHEA, METHF Y U 7 L—ra Ul ERICKE
RHEPHA~EF LT, AT v 75 2 HERMBLET,

9. Ty FENTWVWDITZZINRWEE, DACRSET LYV A4
& DACAGAIN L YA ¥ DZ 2 DAC_RSET_CAL fif &
DAC_GAIN_CAL fE%FH LT, ThHSELVAK « 7 ¢
— /)L RO%f)54 %5 DAC_RSET & DAC_GAIN ~FEIAL £ 4,

10, LY X% 0xOD @ CAL_MODE_EN By h&x v U7 L—
varve.suyZ -y bk CALCLK ENZTY v 7 012
Vv hLTC, F¥ VT b—var syl %5 4 AT
— 7 LET,

11. LY RZZ 0xOD @ CAL_MODE EN By hcuP v 0%
WELET, ZNITLEY., Rer BIOF A Ui~ L7
LY RRE DL REZ A~ b £,

12. LYRAHZ XD OF v U T L—var-ruayr -y h
CAL CLK EN%7 4 Ax=—7 VL ET,

¥y U7 Lb—varkUky bF25L&E, LYRXEZ 0XOD @
CAL_RESET By MV AEZANTHN Yy 1 hbr Yy
v 7 0 ~ZMk), RESET v NI/ VVR%E AT D, Fi2id
SPICONFIG L' A X D RESET B v MI/7\VAZATILET,

298v9 AN

B DAC MEREZ 155 72 12i%. AD9102 D7 11 v 7 AJHE 55t
(CLKP/CLKN) ® ¥ v Z IR/ E L, D3 o@il 72 B33 0 B
MEFHOEMESTHILNERSY £, Z7uy s « Li—N
XEAEOFRMEE— FEEEZRETDHOH, b0 2 DDA
X ACHEETHLERD Y 7,

X 36 (2. AD9102 & OfAELETEEST LT s « T34
CADEL D LWDS 7wy « RTANIHTHHELEA 2 —7
= —A%RLET, 100 Q OREEERILE 2 D 0.1 pF AT
Y EFEHLET, K 381X 7 el - TSk XDES) PECL
RIANCHTHA v Z—T 2—ATT, ¥ 39 IZ CLKP/CLKN
EEEEIT AN R LY S R ER O N— &
ZRLET,

AD9510/AD9511/
AD9512/AD9513/
AD9514/AD9515/
0.1uF AD9516/AD9518  0.1puF
CLK+ O—4 |—cLkP
$1000 AD9102
0.1uF 0.1uF
CLK- 0— CLK | —O|CLKN
500°'3 3500
A\

11220-036

*500 RESISTORS ARE OPTIONAL.
36.ZELVDS YOy I AR

7 a7 HEEMEWEERICH LT Y r—3a T,
vy K CMOS 25T AD9102 7 1t v 7 A& BkEh4 %
ZEEARETY, K37 DX A v —T =—AERLE
9, CLKP [ CMOS 7' — k2> 6 E#BFE) & fu, CLKN B 1%
01pF DI F o4l 39 kQ OEFLOWSNEERTI T 7 R~
NANRZENFET, 72 3 v OWMPUTESEm SN TWET,

AD9510/AD9511/

AD9512/AD9513/

AD9514/AD9515/
AD9516/AD9518

CLK+
CLKP

AD9102

0.1pF
;; CLKN
0.14F 39kQ

K37.18VOYUTIILIYRCMOSH > FL-syavYy

OPTIONAL
100Q

11220-037

AD9510/AD9511/
AD9512/AD9513/
AD9514/AD9515/
0.1uF AD9516/AD9518  0.1uF
CLK+ O—¢—— {——cLkp
31000 AD9102
0.1pF 0.1pF
CLK— 00— CLK ’ | —o|CLKN
500" $ 500* 2400 é $2400
A% A%

11220-038

*50Q RESISTORS ARE OPTIONAL.

M 38EBFPECLY I - sBYY
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Mini-Circuits®
ADT1-1WT, 1:1Z

0.1uF 0.1uF
CLK+ O Il JRNR I} * CLKP
51
0.14F A 4 AD9102
CLKN
SCHOTTKY 8
DIODES: 8

HSM2812

.+MITUREEEDIOY Y

DACHAYZAavy/DITvY
CLOCKCONFlG LIRS (LY AH 0x02)D DAC_INV_CLK E >
ERETHILIZEY, CLKPICLKN 7 & v 7 AJJDL En
@ FREIN TRV oTH T E S5 X 9512 DAC 8%
fETZ) ERTEFEST, ZOMABIZEY DACHHOX A I T
SIRREIT 12 X foLkpolkn) I CRXE SVE T,

B8 —2DER

AD9102 1%, 'l TI=T N E— s DX L —X Dl
DHLETIODEATOFZNRE—EBERTHENTEE
R

o HEHEE

o HERRIZHE Y KTEM L A B

o HR[EE 0 & JE OV 2T

Run Ew k

PAT STATUS L' Y2 % (LA % OXIE)®D RUN B MZ 1 &##%
ETHE, ADII02 I RNF—URAERCRESNET, 2D
By hEIUTTHE, RI—0 P2 RX L — IRy b
BrEd (X 435MH),

TRIGGER E Y

TRIGGERE > DL TR Y = T, XY — v OFRAEDIE SN
F9, RUN 28 1123 ESNA L, TRIGGERE Y DS T30 =+
VTCNRE—ORENEBEINET, K4 IR T LD
12, TRIGGERE VDL TRV =y Dk, RN —r « Pzl
— BARBEIZFTERLD CLKP/ICLKN 7 &1 v 7 « YA 7 )L S5 —
Ve AT Y ET, T OFRIEIL, PATTERN_DELAY B> b -+
T4V RIZRESNET,

TRIGGERY > D 3f v = v Vi
T (X 42 & 1R),

PATTERN Evw + GH LER)

PAT_STATUS L ¥ % % O#Fili LEJH PATTERN B k73 1 |C3%
TFEEINbE, RE—2 « Do Rx L —ZNRF— « FURRET
HHILERRLET, 0 ITREINDE, NF—2 - VxR
L—F RN — s FTRETHDH TR LET,

NE—2 v 84S

o RE = e D2 R —F DIRE = o F U RBE DMk 5
O], DAC 2Ll RN Sk ¥, lkeEIE
H— AR L £,

o MERRICHE Y KT EM SV RTINS, KoK — U EB ORI
B EhBHRE T, "F—r s PRl — Mmﬁﬁ
Vo A URBEBIZH DR . RE = AR 2 ITRAE L F
7,

L RXH = U RAEEIEOBERT

o HIRMEIER D KT BV ZAFTNIERICH D RS E LT
WETR, AR OERE Z — A ORI 720 B0
SNDRPRLRYET,

TRIGGER

| |
PATTERN PATTERN PATTERN X
|

EXECUTED EXECUTED EXECUTED
|
START_DLY ———» |
| | |
| | |
DAC ! f
}
J
|
|
|

|
|
| PATTERN_PERIOD
—
|

1
ANAY
|
\ DATA @ \1_ DATA @ T

START_ADDR | STOP_ ADDR
|
40.9 X T D DAC DEEI/SIL AT A

NE—2 ST RL—EDHETE

40 |2, DAC A TREEAH A ZFIER AR LET, WE
I, FoF— VAR ESNE T, BAAEIE (START_DLY)IX
BB — R OB & W OB & DR OEIETY, DAC I
X SRAM (KIS TN DT VX VIEHR T, 21z DAC 7
VHN A e Ty JERERENTONET, SRAM 7 —%
IZ. DACT KL R « Ay v ZaflioTHENET,

NRE—VEHORE

2ODLVIVAK « By k74— REffioT¥—FHA
HELEJ, PAT_TIMEBASE L ¥ X % @ PAT_PERIOD_BASE
7 4 —/V RiX, PATTERN_PERIOD LSB & 729 @ CLKP/CLKN
7 vy 7 #EFELET, PATTERN_PERIOD (%, PAT_PERIOD
VUZAZICRESNET, BEHMRREE Y — AT
65,535 x 16/fcLkpn T'a_o

ERRREESR—XDRTE

WRBRARIRSE N — A X, PAT TIMEBASE L Y X % (LI X #
0x28[3:0]) > START_DELAY BASE b v MIZEE SN T T,
START DELAY LY 2% (LPZ % OXBCIZ-OWTiE, DAC AJ)
T N2 O8I varEBZRLTIEEN, FHHEES—
AlX, START_DELAY LSB &7- 9 @ CLKP/CLKN 7 1w 7 « ¥
A I NEFRELET,

11220-040

RUN BIT
toLy = PATTERN_DELAY VALUE +1
| —
[
tsy—ai 1 |
! I
- I
TRIGGER I } PATTERN
| | STARTS
1
! I
! |

CLKP/
CLKN
|
GENERTERN PATTERN PATTERN 3
LR GENERTAOR OFF GENERTAORON  §

41.TRIGGER (2 £ 2 /88 — > DRI, /K8 —VBIEHY
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TRIGGER

CLKP/
CLKN

UL

PATTERN OFF

PATTERN
GENERATOR PATTERN ON
STATE

PATTERN

/\ E/STOPS

RE)AULENY T YDIZ&B/E2—DfFLE

RUN |
BIT

I
|
ra |—| |—| |—|

CLKP/ ||”||
CLKN L.

|

PATTERN PATTERN ON | PATTERN OFF
GENERATOR

STATE

11220-042

|

| PATTERN
[’\ | o— STOPS
I
L l
I +

43.RUN By ERB)IZ L B /82 —1Z=1E

11220-043

DAC AAT—4 = /18X

DAC ¥ —% « NZAD X A I T IE. /\°§7 VeV RL—E M
Ll ENE 9, DAC F—# « RR WL, Wik L7 &, HE
MUK Lary be—7, RAM Hjjjkg:o DDS /1 H &
(RAM H77i2 X v DDS H ) #RIEZA K "I HE)., DDS ¥ A 7 /L -
HvH, DAC TUHN - FA B, DAC TV X)L - A
Tty MNEBNEENRTOET,

DACTLAI - 54 L RES

BTNl DAC ~ATTENDENZ, 12 By b Ay T 7
7220 OB RASNET, ZhLDFA EIL,
DAC_DGAIN LY 2 Z (LY AKX OXB)NTFHE SN ET,

DACTUAI A7+ y FIIESE

DAC A7 icix, 128y b DC A7y MELIMA X
nEF, DC A7 & » MilL, DACDOF L' YA X (LT A ¥
OX25) 2R E S E T,

DAC ERtL Y %

WE LI Z ANFKROEY TT,

PR =R L— X )

BT AN e =X s PR L — S

DC — &y =% L—&

22k, AT 7 b ¥ DDS IEREH

RAM i)

RAM ) CHRIEZEF L7z, VA Mk, (it 7 % DDS
EREHE )

DAC (Zxd 5 %INIT. WAV_CONFIG L Y A Z (LY A K
OX2T)DIREIC L VIThET,

NEA—VREHgRYRLaY FA—F

PAT TYPE L' A (L ¥ % % Ox1F[0]) ® PATTERN_RPT v k

X, R = HBITHERY KL ZIT O ONEERICHE Y KT E

L 250), £721L LY 2 Z 0x2B © DAC_REPEAT _CYCLE
v N CTHE SN HEREEOEV IR LEIT ) ONEHIBEL £,
BAE L. AIRERR VL 250CT,

DDS 441 7 )L #

DAC A/1DF —4 + )RZATlZ, DDS O IEKEH /171 Alg % 1E
H YA 7NV THRELET, oY1 7L, DDS_CYC
VURLTERESNET,

DDS gL 7 b
DAC AN DF—% « XA TIL, 1 o058 DDS D H F1DikE %

L7 hEEET, ZOMHY T RE. DDS_PHASE 7 —L K
o CRESNET,

DOUT D #kE

BEWR RN T AYa—Y T« VLAY NERET LS
F e Fr—rDLH 7%, ADIL02 DAC NEEET v 7 % B
T57 7Y r— 9 Tlik, AD9102 DAC |2 L 0 A S n/=ik
JEaILAEL Ul BRI TR T v T2 — vty X — %
7 C& 5 L{HEFTY, SDO/SDI2/DOUT ¥ 1%, Z DIEREZ
T B LR T DN TEET,
SPI A > # =7 =—A1F 3MRNET— FICRETD2LENHY *
9 (X 30 &} 31 M), ZiiE, SPICONFIG LY A& (LT A
v 0x00)(7> SPIBWIRE & v ~F7-1% SPIBWIREM E v~ F & RET
Z XX VAITVWET, SPICONFIG LY R Z?D SPI DRV t v
k?:tm:t SPIDRVM By hicr vy 7 1 2&ET DL
SDO/SDI2/DOUT t° % DOUT K¥REZ -9 % X 5127220 £,

FEflfEmo DOuT
DOUT_CONFIG L ¥ 2% (LY Z % 0x2D) T DOUT_MODE t v
IZT%&, RULYAZDDOUT VAL By h&{ffisT,
DOUT ## —> A v 73X — 47T 52 ENTEET,
NE—2 - SR L—A24%IfHD DOUT
VR AIAY S RE S S v—&@ﬁhﬁ‘i Dy P THIE SN
%5 DOUT v A& RLET, K 4512, LRV =y VERL
¥4, DOUT MODEt' v b =1 #RELTNZ—r « VxR L
— Z iz kD DOUT % &% & L . WIZ B 4h & %
DOUT START L ¥ X Z (L ¥ A % 0x2C) T . 15 1k Ik %
DOUT_CONFIG L 2% Z ® DOUT_STOP E' v M2, FNFN#E
ELET,
TRIGGER "> AT DN TR Y = v YD #%IZ, DOUT X
DOUT_START[15:0] CLKP/CLKN H 1 7 )LD, /~A « L~
12720 £9, DOUT 1337 —2 DFEFAA « LV A MR L E
T, N = AR ELESEE 70y - =y D%, DOUT
% DOUT_STOP[3:0] CLKP/CLKN 1 Z /L D[], m— -« Ll
W7 97,
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DOUT DELAY =
DOUT_START[15:0] CLKP/CLKN CYCLES
| |

‘ | ——|
tsy = :4— !
|

J— |
TRIGGER !
|
|
™1
CLKP/
CLKN
-
|
! 3
DouT | g
44.DOUT Rt —47 v R
PATTERN
: | &~ STOPS
t i
I 1
|
PATTERN ~ PATTERN ON | PATTERN OFF
GENERATOR !
STATE i
T
CLKP/CLKN ||||||||||||
HE.
|
{DOUT DELAY = DOUT_STOP(3:0]
i CLKP/CLKN CYCLES
I | w0
[ > 3
DOUT | g

45.DOUTfEIE> —r VR

FLLYO b -T2 oY 44 (DDS)
DDSE, Fa—=v7 - U—RAATHRESNDIEKEEKT 1
DIELR ERET DN TEET, Fa—=v7 - U— KL
24 £ METY, DDS Fa—= 7 DOfRIEIL foen/2? T
DDS H /& i DDS_TW x foken/2® TR ENE T,

DDS Fa—=272 + T— RIFROWTNID FETRESNET,
EEE DS 4E,. DDSTW MSB By k + 74— F &
DDSTW LSB E' v b+ 7 4 —/b RIZIZ—EENPHRESNET,
Kb — U JEWNTT DDS A EE 2 D2 MNERD LA,
SRAM NIZHEAN STV D —#Ofi & DDSTW_MSB &> kD
BIREFHLEDE T, Fa—=22 - U— KRS ET,

SRAM

AD9102 ™ 4K x 14 SRAM 1%, 557 v, RIBEFH ¥ —2 |
DDS Fa—=7 +«U—FDY AL, F7=1Z DDS HApita4
72y b =KDV R NEKMNTDHZ ENTXET, SRAM
WARE = FATHAENTWARNEY (RUNE > k =0), SPI
AR—F2M LT, SRAM F—% « 7 RL 2% HALEXTLL
MNT&EFET, SRAM 7 KL A~ERAREITH & &%,
PAT STATUS L V2 & (LA X OX1E) #RD L H TR EL £,
. BUF_READ =0

MEM_ACCESS =1
. RUN =0

FED SRAM 7 R L ANLL T —X 2@+ & &,
PAT STATUS kD X 5 IZFREL £7,
. BUF_READ=1

e MEM_ACCESS=1
e RUN=0

AD9102 TiZ. SRAM 23/8% — 312 STV AR (RUN
= 1). SRAM (Z*%}F % SPI U—K/"FA b « 77 B AMRAHET
M, EONDHIERH Y 9,

SRAM (Z%t9 % SPI AR— bk « 7 KL AZEWMX, nbr—Ta v
0x6000~0x6FFF T,

30 ~ X 32 |\Z/RTAEE D SPI EfEE— R&{E~->C, SRAM %
TIRATHEZENTEET, 31 &[¥ 33 (27”9 SPI EhfEE
— RZfE 95 &, SRAM &K% (2 + 2 x 4096) x 8/fscik sec TEIATe
ZENRTEET,

PAT STATUS LY ZZ T RUN By b =1 (/7 —U 3 ExA %
— 7 N)DEE. SRAM 7 KL A » B o Z &ffio TF— 2 055
HEnE+, 7 FL R - v #|2id, START_ADDR (4T
FL Z)& STOP_ADDR (f51E7 FLA)RH Y £4, K% —2
JEM DR, START_DELAY JAMD%IZT — 4 A SRAM > 5 et
Eh, ETRLVA T ERL 70 A bERET,

PAT STATUS LY ZZ TRUN B v | =1 (/S¥— U FE% A 2 —
T DH4A. START_ADDR & STOP_ADDR THRESNST R
L AHPHOSMAITT SPI AR— k&2 L C SRAM OF — X & i3
XTHZLENTEET,

NA—VEFE—FSRAM 7 FLR - AoV aDA4 001
Ak

SRAM 7 RL Z « 7> %% CLKPICLKN (57 #/v k) £721%
DDS MSB O ENV =y VT 7 VA b THEDIT, &E
THZEMNTEXET, DDS_CONFIG L% %D DDS_MSB_EN
By MZkY, ZoBREITWVET, #lxiE., SRAM NOTF =
—=r7 « U—=FRDY R &fiosT DDS TF ¥ — 7 A2 A
THEE, TRVA - bW H a7 ay 7EEd 579512 DDS
MSB 95 Z LN CEEJ, KB EME,. 1 DDS H
FIEREW YA 7 VEE T,

BECIRL—4

WAV_CONFIG L% % ¢ PRESTORE_SEL v v b Z{f - THE
PBRTDIE, BEY=RXL—F0 DAC T VXN - T—H N
ANTHFR S IVET,

SAW_CONFIG LY 2% ?D SAW_TYPE B v h&ffi~ T, 46
RTINS A TEBRIRLET, WEEBEAT v 7 Hizh oY
VL, SAW STEP By MCERESNET,

s NN
NINNNNN

46 8B/ —

NEGATIVE
SAWTOOTH

11220-046
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BUS VA LEBY R L—4

WAV_CONFIG L ¥ 2 # @ PRESTORE_SEL 7 4 —/L R&ffi~T
BTV E b = U AERRT D L BT F L A
R e VxR —HFL, % DAC HAIZ /) A REE 2R AESEE
T, WL U H L A XEEIE, BRI S L TORRBES
nE+,

DC EEER

WAV_CONFIG L 3% # ® PRESTORE_SEL v v k Zffi - CREE
1@%%*}3?5 &t . DAC T O-ONIOUTFS D7 a 7?"‘77/1/733 DC EF_I"?
FaRmAET LN TEEY, DCEEEBRIT, #EEPLE LT
DIHFEINET,

#%%44% DAC_CST L' 2% ® DAC_CONST 7 .1 —/L RIZ#EiA
HuEATH &, DCEHE LIV DPRE S NET,

ERODIEEER

AD9102 EF L —/UEE 9. THES N TWET, ADI102 i 3 &
DYV =7 + LFa2L—FEHMLTWVET, INHOLFalb—
ANBEREI SN AERL—/UT 1.8V TEIELET, ZAbLF
2 b= OH®RE LTUIRNRH Y 7,

. CLKVDD 28 25 VUL EDGA, 1.8V O CLDO L ¥ =
L — X &2l c&x£9, CLKVDD = 18 V O 4.
POWERCONFIG L' 2% % ®» PDN_LDO CLK E'v M4t v
FLT, CLDO V¥ a2 L —#%&T f AT —T7 /L3 H0HN
HY £3, CLKVDD & CLDO Z##: L £,

e DVDDR25VULEDHA, 1.8V OWE DLDOL L ¥ L
— XL 18V ONjEE DLDO2 L ¥ = L—& 2 Tx F4,
DVVD = 1.8 V ® 4. POWERCONFIG L ¥ 2 % ®
PDN_LDO DIG1 £~ & PDN_LDO DIG2 B v &t v
MLT, DLDOLl L' ¥ =L —# ¢ DLDO2 L ¥al —&%
FUAT—T LT EHNERHY £, DVDD, DLDO1,
DLDO2 I EICHEE L £,

IND—5) U H8EE

POWERCONFIG L YA %fli) &, AD9102 ZAKiN#EE /HERkiC
THZEMTEET, =2 TiE CLKPICLKN AJIAEEL ., EIR
A LTVWET, POWERCONFIG L2 % @ DAC_SLEEP &'
Moty PLT, DACZAV —FEEDLZEMTEET,
CLOCKCONFIG L2 % ® CLK_PDN v F&HEL T, WF
xRl —X& DACOIu v IEEEX— Ay X =t T
SHBZZLENTEET, ZNHLOEMEICL Y, ADIL02 (3 8 I
HET DT —F T« =R 9,
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7TV r—ay
T

47 |2, START_ADDR & STOP_ADDR TfEESNET KL A »

A FAD 4k x 14 SRAM IZHRHI SN TV DR EZ R LET,
Z DN DAC LA ENET, WL, £ F—EMT
1Y IRSNFET, K37 — B CRBEBENETINZ

%z, N =V SRAM M b EtH EE T,

TRIGGER

| |
PATTERN
EXECUTED

PATTERN
EXECUTED

PATTERN
EXECUTED

L

| |
| |
IPATTERN_PERIOD |
|

| |

b
START_DLY ——i | }
I I I
I | Lo
DAC ! !
| {
)
I
I
I

T
W patA@  WL_DATA@
START_ADDR | STOP_ADDR
- |

11220-047

47.SRAM R D /X7 —

48 |2, DAC THRAESN DIV ALEEKM 2R L £, DDS
T, RESNEEBTERE 2% /ELET, DAC AT —
S NI, BASRIEIE & )3 2 BB Y A 7 VEDSEBOE S

nET,

PATTERN_PERIOD

| |

TART_DLY | #CYCLES |
- —
|

48,788 — U BN D /%)L RABIEFX K

DAC

I
I
s
|
I
I
|
1
I
I

11220-048

49 |2, BHARIEIEAT & Diifse N7 — L JEHIT DAC 22 bJEAE S

NOHEEETLET,

PATTERN_PERIOD
k

}START DLY

|

" |
| |

|

|

| /\
DAcg

|

|

|

AN

11220-049

49./833 — U AN O /X)L REHERK
50 (2, RIEEFH SN EEN &2 H T2 DAC 2R LET,

BT DDS THAE S, IRIBEEHIE SRAM IZHM S 41T
WET, BIBBIELE FOF L - A v s 77 7 23 DAC AT

T—F - NRACERENET,

Rev. 0

PATTERN_PERIOD
START_DLY
—

|
DAC |

|
DATA @ ]
STA‘RT_ADERR
I I
| |

11220-050

50. SRAM @& #R CIRIEZEF S /= DDS H A

51 &[¥ 52 (2. @RI ZIEAET D DAC Z2n LET(—HiT

BlARIBIEH v | fT71372 L),

START_DLY

—
| |
| l
DAC | [

11220-051

51.5MREBESD Y DR

)

>

(]
11220-052

52.FREIE R L DRI

53 (2. SRAM I[Z#&#&En7= DDS Fa—=r2 + U—FK -t
v he 74—V RDY A &S THAEL, FSK ZiFEE S
ZRLET, SRAM 7 KL & - B %, DDS /10> MSB

DNENY Ty TA 7Y A FENET,

SYMBOLO SYMBOL1 SYMBOL2 SYMBOL3 SYMBOL4 SYMBOLS
RAM WORD  RAM WORD RAM WORD RAM WORD RAM WORD RAM WORD
1011 23 415 61 7| 819 101 11

DAC

53.FSK ZFFIEH
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LORA =T

RULDRID—E

w

Reg |Name Bits |Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 [gito Reset |RW
0x00 |SPICONFIG [15:8] |LSBFIRST [SPIBWIRE  |RESET DOUBLESPI  |SPI_DRV DOUT EN RESERVED[9:8] 0x0000 [RW
[7:0] RESERVED[7:6] DOUT ENM |SPIDRVM  |DOUBLESPIM |RESETM  |SPIBWIREM LSBFIRSTM
0x01 |POWERCONFIG |[15:8] RESERVED CLK_LDO STAT |DIGL LDO_ |DIG2_LDO_  |PDN_LDO_  [0x0000 |RW
STAT STAT CLK
[7:0] |PDN_LDO_|PDN_LDO_ |REF_PDN REF EXT  |DAC_SLEEP RESERVED
DIGL DIG2
0x02 |CLOCKCONFIG  |[15:8] RESERVED DIS_CLK RESERVED 0x0000 [RW
[7.0] |DIS DCLK [CLK SLEEP [CLK_PDN EPS DAC_INV_CLK RESERVED
0x03 |REFADJ [15:8] RESERVED[15:8] 0x0000 [RW
[7:01 RESERVED[76] | BGDR
0x07 |DACAGAIN [15:8] |RESERVED DAC_GAIN_CAL 0x0000 [RW
[7:0] |RESERVED DAC_GAIN
0x08 |DACRANGE [15:8] RESERVED ox0000 [RW
[7:01 RESERVED DAC_GAIN_RNG
0x0C |DACRSET [15:8] |DAC_ RESERVED DAC_RSET CAL 0x000A [RW
RSET EN
[7:0] RESERVED DAC_RSET
0x0D |CALCONFIG [15:8] |RESERVED |comp_ COMP_ RSET CAL_ |RSET CAL UF |GAIN_CAL_ |GAIN CAL UF |CAL RESET  [0x0000 |RW
OFFSET OF |OFFSET_UF  |OF OF
70l |cAL_ CAL_MODE_ COMP_CAL_RNG CAL_CLK_EN CAL_CLK_DIV
MODE EN
OX0E |COMPOFFSET  |[15:8] |RESERVED COMP_OFFSET_CAL 0x0000 [RW
[7:01 RESERVED CAL FIN [TART_CAL
0x1D |RAMUPDATE  |[15:8] RESERVED[15:8] 0x0000
[7:01 RESERVED[7:1] luPDATE
OxIE |PAT STATUS  |[15:8] RESERVED[15:8] 0x0000 [RW
[7:01 RESERVED[7:4] BUF_READ MEM_ PATTERN RUN
IACCESS
OxIF |PAT_TYPE [15:8] RESERVED[15:8] ox0000 [RW
[7:0] RESERVED[7:1] PATTERN_RPT
0x20 |PATTERN_DLY |[15:8] PATTERN_DELAY[15:8] 0x000E [RW
[7:0] PATTERN_DELAY[7:0]
0x25 |DACDOF [15:8] DAC_DIG_OFFSET[15:8] ox0000 [RW
[7:01 DAC_DIG_OFFSET[7:5] | RESERVED
0x27 |WAV_CONFIG  |[15:8] RESERVED 0x0000 [RW
[7:01 RESERVED | PRESTORE_SEL RESERVED  |CH_ADD WAVE_SEL
0x28 |PAT_ [15:8] RESERVED HOLD oxo111 [RW
TIMEBASE [7:01 PAT_PERIOD_BASE START DELAY_BASE
0x29 |PAT PERIOD  |[15:8] PATTERN_PERIOD[15:8] 0x8000 [RW
[7:01 PATTERN_PERIOD[7:0]
0x2B |DAC_PAT [15:8] RESERVED ox0101 [RW
[7:01 DAC_REPEAT CYCLE
0x2C |DOUT START  |[15:8] DOUT_START[15:8] 0x0003 [RW
[7:0] DOUT_START[7:0]
0x2D |pouT_ [15:8] RESERVED[15:8] ox0000 [RW
CONFIG [7:0] RESERVED[7:6] DOUT VAL  |DOUT_ DOUT_STOP
MODE
0x31 |DAC_CST [15:8] DAC_CONST[15:8] ox0000 [RW
[7:01 DAC_CONST[7:5] | RESERVED
0x35 |DAC_DGAIN [15:8] DAC_DIG_GAIN[15:8] 0x0000 [RW
[7:01 DAC_DIG_GAIN[7:5] | RESERVED
0x37 |SAW_CONFIG  |[15:8] RESERVED RESERVED 0x0000 |RW
[7:0] SAW_STEP SAW_TYPE
0x38 |RESERVED RESERVED
E)(;(SD
0x3E |DDS_TW32 [15:8] DDSTW_MSBI[15:8] 0x0000 [RW
[7:01 DDSTW_MSB[7:0]
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0x3F |DDS_TW1 [15:8] DDSTW_LSB ox0000 [RW
[7:0] RESERVED
0x43 |DDS_PW [15:8] DDS_PHASE[15:8] ox0000 [RW
[7:0] DDS_PHASE[7:0]
0x44 [TRIG_TW_SEL [[15:8] RESERVED[15:8] ox0000 [RW
[7:0] RESERVED[7:2] TRIG_DELAY_  |RESERVED
EN
0x45 |DDS CONFIG  |[15:8] RESERVED ox0000 [RW
[7:0] RESERVED DDS COS EN  |DDS MSB_  |PHASE MEM_  |[TW_MEM_EN
EN EN
0x47 [TW_RAM_ [15:8] RESERVED RESERVED 0x0000 |RW
CONFIG
[7:0] RESERVED TW_MEM_SHIFT
0X5C |START_DELAY [[15:8] START_DELAY[15:8] ox0000 [RW
[7:0] START_DELAY[7:0]
0x5D [START_ADDR  |[15:8] START_ADDRI[15:8] ox0000 [RW
[7:0] START_ADDR[7:5] | RESERVED
O0X5E |STOP_ADDR [15:8] STOP_ADDRI[15:8] ox0000 [RW
[7:0] STOP_ADDR[7:5] | RESERVED
0X5F |DDS_CYC [15:8] DDS_CYC[15:8] ox0001 [RwW
[7:0] DDS_CYC[7:0]
0x60 |CFG_ERROR [15:8] ERROR_CLEAR RESERVED ox0000 |R
[7:0] RESERVED DOUT_START_|PAT_DLY_  |DOUT_START_ |PERIOD_  |ODD_ADDR_  |MEM_READ_
LG_ERR SHORT_ERR [SHORT_ERR ~ |SHORT_ERR |[ERR ERR
0x6000SRAM_DATA  |[15:8] RESERVED SRAM_DATA[11:8] NA  |Rw
g;eFFF [7:0] SRAM_DATA[7:0]
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DA =
LORXE DA
SPIay bkA—JL* LY XA (SPICONFIG, 7 KL X 0x00)
% 15.SPICONFIG O E'w ~E%ER

Bits Bit Name Settings Description Reset | Access
15 LSBFIRST LSB first selection. 0x0 RW
MSB first per SPI standard (default).
LSB first per SPI standard.
14 SPIBWIRE Selects if SPI is using 3-wire or 4-wire interface. 0x0 RW
4-wire SPI.
3-wire SPI.
13 RESET Executes software reset of SPI and controllers, reloads default register values, except 0x0 RW
Register 0x00.
Normal status.
Reset whole register map, except 0x0000.
12 DOUBLESPI Double SPI data line. 0x0 RW
The SPI port has only 1 data line and can be used as a 3-wire or 4-wire interface.
The SPI port has two data lines both bi-directional defining a pseudo dual 3-wire interface
where CS and SCLK are shared between the two ports. This mode is available only for
RAM data read or write.
11 SPI_DRV Double drive ability for SPI output. 0x0 RW
Single SPI output drive ability.
Two time drive ability on SPI output.
10 DOUT_EN Enable DOUT signal on SDO/SDI2/DOUT pin. 0x0 RW
SDO/SDI2 function input/output.
DOUT function output.
[9:6] RESERVED RW
5 DOUT_ENM* Enable DOUT signal on SDO/SDI2/DOUT pin. RW
4 SPI_DRVM! Double drive ability for SPI output. 0x0 RW
DOUBLESPIM! Doube SPI data line. 0x0 RW
2 RESETM! Executes software reset of SPI and controllers, reloads default register values, except 0x0 RW
Register 0x00.
SPISWIREM* Selects whether SPI uses a 3-wire or 4-wire interface. 0x0 RW
LSBFIRSTM! LSB first selection. 0x0 RW

LLSBFIRST &'y M Mo TRES N & X SPIEMEDREIE 2 A H 12T % 7=, SPICONFIG[10:15] IZ13 %12 SPICONFIG[5:0] ® I T — 2% E L THE LENRH Y £4,
(Bit 15 = Bit 0, Bit14 = Bit1, Bit13=Bit2, Bit12=Bit3, Bit11=Bit4, Bit 10 = Bit5),

BRERAT—4 R+ LR 4 (POWERCONFIG, 7 KL X 0x01)

% 16.POWERCONFIG O £y it BA

Bits Bit Name Settings Description Reset | Access
[15:12] | RESERVED 0x0 RW
11 CLK_LDO_STAT Read-only flag indicating CLKVDD LDO is on. 0x0 R
10 DIG1_LDO_STAT Read-only flag indicating DVDD1 LDO is on. 0x0 R

9 DIG2_LDO_STAT Read-only flag indicating DVDD2 LDO is on. 0x0 R

8 PDN_LDO_CLK Disable the CLKVDD LDO. An external supply is required. 0x0 RW
7 PDN_LDO_DIG1 Disable the DVDD1 LDO. An external supply is required. 0x0 RW
6 PDN_LDO_DIG2 Disable the DVDD2 LDO. An external supply is required. 0x0 RW
5 REF_PDN Power down on-chip REFIO. 0x0 RW
4 REF_EXT Always set to 0. 0x0 RW
3 DAC_SLEEP Disable DAC output current. 0x0 RW
2 RESERVED Disable DAC2 output current. 0x0 RW
1 RESERVED Disable DAC3 output current. 0x0 RW
0 RESERVED Disable DACA4 output current. 0x0 RW
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sy -arkA—)L LYXA (CLOCKCONFIG, 7 FL X 0x02)
% 17.CLOCKCONFIG M E v 587

Bits Bit Name Settings Description Reset Access
[15:12] RESERVED 0x0 RW
11 DIS_CLK Disable the analog clock to the DAC output of the clock distribution block. 0x0 RW
10 RESERVED 0x0 RW
9 RESERVED Disable the analog clock to the DAC3 output of the clock distribution block. 0x0 RW
8 RESERVED Disable the analog clock to the DAC4 output of the clock distribution block. 0x0 RW
7 DIS_DCLK Disable the clock to core digital block. 0x0 RW
6 CLK_SLEEP Enables a very low power clock mode. 0x0 RW
5 CLK_PDN Disables and powers down the main clock receiver. No clocks are active in the part. 0x0 RW
4 EPS Enable Power Save. This enables a low power option for clock receiver but maintains 0x0 RW
low jitter performance on the DAC clock rising edge. The DAC clock falling edge is
substantially degraded.
3 DAC_INV_CLK Cannot use EPS while using this bit. Inverts the clock inside DAC Core 1 allowing a 0x0 RW
180° phase shift in DAC update timing.
[2:0] RESERVED 0x0 RW
YI27LURERLPAX4A2 (REFADI, 7 FL X 0x03)
% 18.REFADJ ® E v ~EHER
Bits Bit Name Settings Description Reset Access
[15:6] RESERVED 0x000 RW
[5:0] BGDR Adijusts the on-chip REFIO voltage level (see [ 35). 0x00 RW
DAC73+BY4 54>« LYR#A (DACAGAIN, 7 FL X 0x07)
% 19.DACAGAIN @ E v hiBA
Bits Bit Name Settings Description Reset Access
15 RESERVED 0x0 RW
[14:8] DAC_GAIN_CAL DAC analog gain calibration output; read only 0x00 R
7 RESERVED 0x0 RW
[6:0] DAC_GAIN DAC analog gain control while not in calibration mode, twos complement 0x00 RW
DACF7F+RBY - H4Yv - LT LYXE (DACRANGE, 7 KL X 0x08)
% 20.DACRANGE D £ 3B
Bits Bit Name Settings Description Reset Access
[15:2] RESERVED 0x00 RW
[1:0] DAC_GAIN_RNG DAC gain range control. 0x0 RW
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FSADJ L R4 (DACRSET, 7 KL X 0x0C)

% 21.DACRSET O E v hEiBA
Bits Bit Name Settings Description Reset Access
15 DAC_RSET_EN To write, enable the internal Regr resistor for the DAC. To read, enable Reer for DAC | 0x0 RW
1 during calibration mode.
[14:13] | RESERVED 0x0 RW
[12:8] DAC_RSET_CAL Digital control for the value of the Rser resistor for the DAC after calibration; read 0x00 R
only.
[7:5] RESERVED 0x0 RW
[4:0] DAC_RSET Digital control to set the value of the Rser resistor in the DAC . 0x0A RW
v yJL—Y3r - LUR4E (CALCONFIG, 7 KL X 0x0D)
% 22.CALCONFIG D E v &8
Bits Bit Name Settings Description Reset Access
15 RESERVED 0x0 RW
14 COMP_OFFSET_OF Compensation offset calibration value overflow. 0x0 R
13 COMP_OFFSET_UF Compensation offset calibration value underflow. 0x0 R
12 RSET_CAL_OF Rser calibration value overflow. 0x0 R
11 RSET_CAL_UF Rser calibration value underflow. 0x0 R
10 GAIN_CAL_OF Gain calibration value overflow. 0x0 R
9 GAIN_CAL_UF Gain calibration value underflow. 0x0 R
8 CAL_RESET Pulse this bit high and low to reset the calibration results. 0x0 RW
7 CAL_MODE Read-only flag indicating calibration is being used. 0x0 R
6 CAL_MODE_EN Enables the gain calibration circuitry. 0x0 RW
[5:4] COMP_CAL_RNG Offset calibration range. 0x0 RW
3 CAL_CLK_EN Enables the calibration clock to the calibration circuitry. 0x0 RW
[2:0] CAL_CLK_DIV Sets divider from the DAC clock to the calibration clock. 0x0 RW
avnRL—4 -F27€y k- LYRE (COMPOFFSET. 7 F L X 0xOE)
% 23.COMPOFFSET ® £ ~E#ER
Bits Bit Name Settings Description Reset Access
15 RESERVED 0x0 RW
[14:8] | COMP_OFFSET_CA The result of the offset calibration for the comparator. 0x00 R
L
[7:2] RESERVED 0x00 RW
1 CAL_FIN Read-only flag indicating calibration is completed. 0x0 R
0 START_CAL Start a calibration cycle. 0x0 RW
BH/2—> - LYOX4S (RAMUPDATE, 7 KL X 0x1D)
& 24.RAMUPDATE O £ h &85
Bits Bit Name Settings Description Reset Access
[15:1] | RESERVED 0x0000 RW
0 UPDATE Update all SP1 settings with a new configuration (self-clearing). 0x0 RW
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ARV F/RT—H R - LPRH (PAT_STATUS, 7 FL X Ox1E)
% 25.PAT_STATUS ® E v 5%BA

Bits Bit Name Settings Description Reset Access
[15:3] | RESERVED 0x000 RW
3 BUF_READ Read back from updated buffer. 0x0 RW
2 MEM_ACCESS Memory SPI access enable. 0x0 RW
1 PATTERN Status of pattern being played, read only. 0x0 R
0 RUN Allows the pattern generation, and stop pattern after trigger. 0x0 RW
AXVF/RT—RR - LYRSF (PAT_TYPE. 7 FL R 0x1F)
% 26.PAT_TYPE D E v ~5iBA
Bits Bit Name Settings Description Reset Access
[15:1] | RESERVED 0x0000 RW
0 PATTERN_RPT Setting this bit allows the pattern to repeat a number of times defined in Register 0x002A 0x0 RW
and Register 0x002B.
Pattern continuously runs.
Pattern repeats the number of times defined in Register 0x002A and Register 0x002B.
FUABEASUTIL - IE—VFTOREZEL R4S (PATTERN_DLY, 7 FL X 0x20)
% 27. PATTERN_DLY O Ew ~E%ER
Bits Bit Name Settings Description Reset Access
[15:0] | PATTERN_DELAY Time between when the TRIGGER pin is low and the pattern starts in number of DAC 0x000E RW
clock cycles + 1.
DACTLRILFT7+y k- LY XA (DACDOF, 7 KL X 0x25)
% 28.DACDOF @ Evv M EiBA
Bits Bit Name Settings Description Reset Access
[15:4] | DAC_DIG_OFFSET DAC digital offset. 0x0000 RW
[3:0] RESERVED 0x0 RW
ERBIRL A4S (WAV_CONFIG, 7 KL R 0x27)
% 29.WAV_CONFIG ® E v ~EiBA
Bits Bit Name Settings Description Reset Access
[15:10] | RESERVED 0x0 RW
[9:8] RESERVED 0x1 RW
[17:6] RESERVED 0x0 RW
[5:4] PRESTORE_SEL 0x0 RW
0 Constant value held into DAC constant value MSB/LSB register.
1 Sawtooth at the frequency defined in the DAC sawtooth configuration register.
2 Pseudorandom sequence.
3 DDS output.
3 RESERVED 0x0 RW
2 CH_ADD 0 Normal operation for the DAC. 0x0 RW
[1:0] WAVE_SEL 0x1 RW
0 Waveform read from RAM between START_ADDR and STOP_ADDR.
1 Prestored waveform.
2 Prestored waveform using START_DELAY and PATTERN_PERIOD.
3 Prestored waveform modulated by waveform from RAM.
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DAC Biffila>r bA—J)L « LR 4R (PAT_TIMEBASE, 7 KL X 0x28)
% 30.PAT_TIMEBASE @ £y ~EiBA

Bits Bit Name Settings Description Reset Access
[15:12] RESERVED 0x0 RW
[11:8] HOLD The number of times the DAC value holds the sample (0 = DAC holds for 1 0x1 RW
sample).
[7:4] PAT_PERIOD_BASE The number of DAC clock periods per PATTERN_PERIOD LSB (0 = 0x1 RW
PATTERN_PERIOD LSB =1 DAC clock period).
[3:0] START_DELAY_BASE The number of DAC clock periods per START_DELAY x LSB (0 = 0x1 RW
START_DELAY x LSB =1 DAC clock period).
NRE2—UBEL X4 (PAT_PERIOD, 7 KL X 0x29)
% 31.PAT_PERIOD ® E v EiBA
Bits Bit Name Settings Description Reset Access
[15:0] PATTERN_PERIOD Pattern period register. 0x8000 RW
DAC/IRA—iBYELY A I LEL R4S (DAC_PAT, 7 FL R 0x2B)
% 32.DAC_PAT M E v +EHEA
Bits Bit Name Settings Description Reset Access
[15:8] RESERVED 0x01 RW
[7:0] DAC_REPEAT_CYCLE The number of DAC pattern repeat cycles + 1. 0x01 RW
TRIGGER B#ih 5 DOUT {EBETOELEL X4 (DOUT_START. 7 FL X 0x2C)
% 33.DOUT_START O v ~E%EA
Bits Bit Name Settings Description Reset Access
[15:0] DOUT_START Time between when the TRIGGER pin is low and DOUT signal is high in the 0x0003 RW
number of DAC clock cycles.
DOUT BREL P X4 (DOUT_CONFIG, 7 FL X 0x2D)
% 34.DOUT_CONFIG @ £ ~EHER
Bits Bit Name Settings Description Reset Access
[15:6] RESERVED 0x000 RW
5 DOUT_VAL Manually sets the DOUT signal value; it is valid only when DOUT_MODE =0 0x0 RW
(manual mode).
4 DOUT_MODE Set different enable signal mode. 0x0 RW
0x0 DOUT pin is output from SDO/SDI2/DOUT pin and manually controlled by Bit 5,
DOUT _EN in Register 0x00 must be set to use this feature.
0x1 DOUT pin is output from SDO/SDI2/DOUT. The pin is controlled by
DOUT_START and DOUT_STOP. DOUT_EN in Register 0x00 must be set to use
this feature.
[3:0] DOUT_STOP Time between pattern end and DOUT signal low in number of DAC clock cycles. 0x0 RW
DAC EIEIEL X4 (DAC_CST. 7 FL X 0x31)
% 35.DAC_CST M Ew iR
Bits Bit Name Settings Description Reset Access
[15:4] DAC_CONST Most significant byte of DAC constant value 0x0000 RW
[3:0] RESERVED 0x0 RW
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DACTLHNL ALY -
% 36.DAC_DGAIN M Ew hEiBA

LY R4 (DAC_DGAIN, 7 FL R 0x35)

Bits Bit Name Settings Description Reset Access
[15:4] DAC_DIG_GAIN DAC digital gain. Range +2 to —2. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC $EHERE L X4 (SAW_CONFIG, 7 KL X 0x37)
% 37.SAW_CONFIG O E v ~itBA
Bits Bit Name Settings Description Reset Access
[15:8] RESERVED 0x01 RW
[7:2] SAW_STEP Number of samples per step for the DAC. 0x01 RW
[1:0] SAW_TYPE The type of sawtooth (positive, negative or triangle) for DAC. 0x0 RW

0 Ramp up sawtooth wave.

1 Ramp down sawtooth wave.

2 Triangle sawtooth wave.

3 No wave, zero.
DDS Fa1—=v% - J—F MSB LYX#% (DDS_TW32, 7 FL X 0x3E)
% 38.DDS_TW32 D Ew ~EiBA
Bits Bit Name Settings Description Reset Access
[15:0] DDSTW_MSB DDS tuning word MSB. 0x0000 | RW
DDS Fa—=>4%-7J—FKLSB LYAR% (DDS_TW1, 7 FL R 0x3F)
% 39.DDS_TW1 D Ew ~EiBA
Bits Bit Name Settings Description Reset Access
[15:8] DDSTW_LSB DDS tuning word LSB. 0x00 RW
[7:0] RESERVED 0x00 RW
DDS fifA 7€y k - LYRX4 (DDS_PW. 7 FL R 0x43)
% 40.DDS1_PW D Ew hEiBEA
Bits Bit Name Settings Description Reset Access
[15:0] DDS_PHASE DDS phase offset. 0x0000 RW
NRE—=HlE 1 LORE (TRIG_TW_SEL, 7 FL X 0x44)
%= 41.TRIG_TW_SEL MW E v ~5iBH
Bits Bit Name Settings Description Reset Access
[15:2] RESERVED 0x0000 RW
1 TRIG_DELAY_EN Enable start delay as trigger delay for all 4 channels. 0x0 RW

Delay repeats for all patterns.
Delay is only at the start of first pattern.

0 RESERVED 0x0 RW
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IRe—2l 2 LY R4 (DDS_CONFIG, 7 KL R 0x45)
% 42.DDS_CONFIG M E v +57BA

Bits Bit Name Settings Description Reset Access
[15:4] RESERVED 0x0 RW
3 DDS_COS_EN Enables DDS cosine output of DDS instead of sine wave. 0x0 RW
2 DDS_MSB_EN Selects the SRAM address counter clock as CLKP/CLKN when set to 0x0, DDS MSB 0x0 RW
when set to Ox1.
1 PHASE_MEM_EN 0x1 Selects the SRAM as source of DDS phase offset input. 0x0 RW
0x0 Selects the DDS_PW as the source of DDS offset.
0 TW_MEM_EN 0x1 Selects the SRAM and DDS_TW registers as configured in the TW_RAM_CONFIG 0x0 RW
register as the source of DDS tuning word input.
0x0 Selects the DDS_TW registers as the source for DS tuning words
TW_RAM_CONFIG LY A4 (TW_RAM_CONFIG, 7 KL X 0x47)
% 43.TW_RAM_CONFIG @ Evw 5B
Bits Bit Name Settings Description Reset Access
[15:5] RESERVED 0x000 RW
[4:0] TW_MEM_SHIFT TW_MEM_ENL is set. This register controls the right shift bit when memory data 0x00 RW
merge to DDS1TW.
0x00 DDSTW = {RAM[13:0],10'b0}
0x01 DDSTW = {DDSTW[23],RAM[13:0],9'h0}
0x02 DDSTW = {DDSTW[23:22],RAM[13:0],8'b0}
0x03 DDSTW = {DDSTW[23:21],RAM[13:0],7'b0}
0x04 DDSTW = {DDSTW[23:20],RAM[13:0],6'b0}
0x05 DDSTW = {DDSTW[23:19],RAM[13:0],5'b0}
0x06 DDSTW = {DDSTW[23:18],RAM[13:0],4'b0}
0x07 DDSTW = {DDSTW[23:17],RAM[13:0],3'b0}
0x08 DDSTW = {DDSTW[23:16],RAM[13:0],2'b0}
0x09 DDSTW = {DDSTW[23:15],RAM[13:0],1'b0}
0X0A DDSTW = {DDSTW[23:14],RAM[13:0]}
0x0B DDSTW = {DDSTW[23:13],RAM[13:1]}
0x0C DDSTW = {DDSTWI[23:12],RAM[13:2]}
0x0D DDSTW = {DDSTW[23:11],RAM[13:3]}
0X0E DDSTW = {DDSTW[23:10],RAM[13:4]}
OxOF DDSTW = {DDSTWI[23:9], RAM[13:5]}
0x10 DDSTW = {DDSTWI[23:8], RAM[13:6]}
X Reserved
BBEL A4 (START_DLY, 7 KL R 0x5C)
% 44.START_DLY @ E v hEi8A
Bits Bit Name Settings Description Reset Access
[15:0] START_DELAY Start delay of DAC. 0x0000 RW
M7 FLR - LYR4 (START_ADDR, 7 KL X 0x5D)
2% 45.START_ADDR ? £ b EitBA
Bits Bit Name Settings Description Reset Access
[15:4] START_ADDR RAM address where DAC starts to read waveform. 0x000 RW
[3:0] RESERVED 0x0 RW
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EIE7 KLR - LYARS (STOP_ADDR, 7 KL X 0x5E)
% 46.STOP_ADDR M E v ~iBA

Bits Bit Name Settings Description Reset Access
[15:4] STOP_ADDR RAM address where DAC stops to read waveform. 0x000 RW
[3:0] RESERVED 0x0 RW

DDSHA I« LYRXEZ (DDS_CYC, 7 FL X 0x5F)
% 47.DDS_CYC M E v +EiHA

Bits Bit Name Settings Description Reset Access

[15:0] DDS_CYC Number of sine wave cycles when a DDS prestored waveform with start and stop delays | 0x0001 RW
is selected for the DAC output.

BEIS— - LYRH (CFG_ERROR, 7 FL X 0x60)
% 48.CFG_ERROR M E'w hEiHA

Bits Bit Name Settings Description Reset Access

15 ERROR_CLEAR Write this bit to clear all errors. 0x0 R

[14:6] RESERVED 0x000 R

5 DOUT_START_LG_ERR When the DOUT_START value is larger than the pattern delay, this error 0x0 R
is toggled.

4 PAT_DLY_SHORT_ERR When the pattern delay value is smaller than the default value, this erroris | 0x0 R
toggled.

2 DOUT_START_SHORT_ERR When the DOUT_START value is smaller than the default value, this error | 0x0 R
is toggled.

2 PERIOD_SHORT_ERR When the period register setting value is smaller than the pattern play 0x0 R
cycle, this error is toggled.

1 ODD_ADDR_ERR When the memory pattern play is not of even length in trigger delay mode, | 0x0 R
this error flag is toggled.

0 MEM_READ_ERR When there is a memory read conflict, this error flag is toggled. 0x0 R
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