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L%

DC H#%(3.3 V)

BRIZHREN 2R Y . Tuw~Tmax. AVDD=3.3V, DVDD=3.3V, CLKVDD =3.3 V;Nj& CLDO, DLDO1. DLDO2; loyrrs =4 mA, KV 7
JLe L— |,

=1.
Parameter Min Typ Max Unit
RESOLUTION 12 Bits
ACCURACY at3.3V
Differential Nonlinearity (DNL) +0.4 LSB
Integral Nonlinearity (INL) +0.5 LSB
DAC OUTPUTS
Offset Error +.00025 % of FSR
Gain Error Internal Reference—No Automatic Ioyrrs Calibration -1.0 +1.0 % of FSR
Full-Scale Output Current' at 3.3 V 2 4 8 mA
Output Resistance 200 MQ
Output Compliance Voltage -0.5 +1.0 v
Crosstalk, DAC to DAC (four = 10 MHz) 96 dBC
Crosstalk, DAC to DAC (four = 60 MHz) 82 dBc
DAC TEMPERATURE DRIFT
Gain with Internal Reference +251 ppm/°C
Internal Reference Voltage +119 ppm/°C
REFERENCE OUTPUT
Internal Reference Voltage with AVDD =3.3 V 0.8 1.0 1.2 \%
Output Resistance 10 kQ
REFERENCE INPUT
Voltage Compliance 0.1 1.25 v
Input Resistance External, Reference Mode 1 MQ
DAC MATCHING
Gain Matching—No Automatic Ioyrrs Calibration +0.75 % of FSR

'8 kQ DAMFTF xRepr HEHLE A,
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DC H#(1.8 V)

FRZHENRWIRY | Tun~Tmax. AVDD =18V, DVDD =DLDO1 =DLDO2 =1.8 V. CLKVDD =CLDO = 1.8 V. Ioumrss =4 mA., fx KV 7
JLe L— |,

=2
Parameter Min Typ Max Unit
RESOLUTION 12 Bits
ACCURACY at 1.8 V
Differential Nonlinearity (DNL) +0.4 LSB
Integral Nonlinearity (INL) +0.4 LSB
DAC OUTPUTS
Offset Error +.00025 % of FSR
Gain Error Internal Reference—No Automatic Ioyrrs Calibration -1.0 +1.0 % of FSR
Full-Scale Output Current' at 1.8 V 2 4 4 mA
Output Resistance 200 MQ
Output Compliance Voltage -0.5 +1.0 \%
Crosstalk, DAC to DAC (four = 30 MHz) 94 dB
Crosstalk, DAC to DAC (four = 60 MHz) 78 dB
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 \%
Output Resistance 10 kQ
REFERENCE INPUT
Voltage Compliance 0.1 1.25 A%
Input Resistance External, Reference Mode 1 MQ
DAC MATCHING
Gain Matching—No Automatic Ioyrrs Calibration +0.75 % of FSR

'8 kQ DIMIT xRepr HEBTZ T,
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TR 8L S UTHEKEB.3V)
BRIZHREN 2R Y . Tuw~Tmax. AVDD =33V, DVDD=3.3V, CLKVDD =3.3 V;Nj& CLDO, DLDO1. DLDO2; Ioyrrs =4 mA, KV 7
JLe L— |,

= 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 or SDIO 6.2 ns
Setup Time CS to SCLK 4.0 ns

TORII - A4S UTHHRA8Y)
FRZHRENRWIRY | Tun~Tmax. AVDD =1.8 V., DVDD =DLDO1 =DLDO2 =1.8 V. CLKVDD =CLDO = 1.8 V. Ioumrs =4 mA. fx KV 7
b b— |,

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 or SDIO 8.8 ns
Setup Time CS to SCLK 4.0 ns
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A/ HAESHH
x5.
Parameter Test Conditions/ Comments Min Typ Max Unit
CMOS INPUT LOGIC LEVEL (SCLK, CS, SDIO, SDO/SDI2/DOUT, RESET
, TRIGGER)
Input Vv Logic High DVDD=18V 1.53 \%
DVDD =33V 2475 \%
Input Viy Logic Low DVDD=1.8V 0.27 Vv
DVDD =33V 0825 |V
CMOS OUTPUT LOGIC LEVEL (SDIO, SDO/SDI2/DOUT)
Output Vour Logic High DVDD=1.8V 1.79 \%
DVDD =33V 328 \Y%
Output Vour Logic Low DVDD =18V 0.25 \Y%
DVDD =33V 0.625 \%
DAC CLOCK INPUT (CLKP, CLKN)
Minimum Peak-to-Peak Differential Input Voltage, Vcrxe/Verkn 150 mV
Maximum Voltage at Vcrkp or Verkn Vbvbd A\
Minimum Voltage at Vergp of Verk Vbenp v
Common-Mode Voltage Generated on Chip 0.9 \%
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AC 1£#%(3.3 V)

BRIZHREN 2R Y . Tuw~Tmax. AVDD =33V, DVDD=3.3V, CLKVDD =3.3 V;Nj& CLDO, DLDO1. DLDO2; Ioyrrs =4 mA, KV 7
JLe L— |,

x 6.
Parameter Min Typ Max Unit
SPURIOUS FREE DYNAMIC RANGE (SFDR)

foac = 180 MSPS, four = 10 MHz 86 dBc

foac = 180 MSPS, four = 50 MHz 73 dBc
TWO-TONE INTERMODULATION DISTORTION (IMD)

foac = 180 MSPS, four = 10 MHz 92 dBc

foac = 180 MSPS, four = 50 MHz 77 dBc
NSD

foac = 180 MSPS, four = 50 MHz -167 dBm/Hz
PHASE NOISE at 1 kHz FROM CARRIER

foac = 180 MSPS, four = 10 MHz —-135 dBc/Hz
DYNAMIC PERFORMANCE

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

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

Rise Time, Full-Scale Swing' 3.25 ns

Fall Time, Full-Scale Swing' 3.26 ns

'DAC s+ & 75 7 > ROMIC 85 Q#kHT 218 .,
ZBAAIEIE = 0 fppc 7 B 7+ H A L,

AC H#(1.8 V)

FRZHRERRWIRY | Tun~Tmax. AVDD =1.8 V., DVDD =DLDO1 =DLDO2 =1.8 V. CLKVDD =CLDO = 1.8 V. Iourrs =4 mA., KV 7
JL e L— |k,

=7
Parameter Min Typ Max Unit
SPURIOUS FREE DYNAMIC RANGE (SFDR)

foac = 180 MSPS, four = 10 MHz 83 dBc

foac = 180 MSPS, four = 50 MHz 74 dBc
TWO-TONE INTERMODULATION DISTORTION (IMD)

foac = 180 MSPS, four = 10 MHz 91 dBc

foac = 180 MSPS, four = 50 MHz 83 dBc
NSD

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

foac = 180 MSPS, four = 10 MHz —-135 dBc/Hz
DYNAMIC PERFORMANCE

Output Settling Time (to 0.1%)' 31.2 ns

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

Rise Time' 3.25 ns

Fall Time' 3.26 ns

'DAC s+ & 77 7 FORMIC 85 QP28 .,
2BMAIEIE = 0 fopc 7 B v 7+ F A VL,
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EREEAALHEEN
8.
Parameter Test Conditions/Comments Min Typ Max | Unit
ANALOG SUPPLY VOLTAGES
AVDDI1, AVDD2 1.7 3.6 A\
CLKVDD 1.7 3.6 v
CLDO On-chip LDO not in use 1.7 1.9 \"
DIGITAL SUPPLY VOLTAGES
DVDD 1.7 3.6 A\
DLDO1, DLDO2 On-chip LDO not in use 1.7 1.9 \"
POWER CONSUMPTION AVDD =3.3V,DVDD =33V, CLKVDD = 3.3 V, internal CLDO,
DLDOI, and DLDO2
fpoac = 180 MSPS, Pure CW Sine Wave 12.5 MHz (DDS only), all four DACs 315.25 mW
Iavop 28.51 mA
IDVDD
DDS Only CW sine wave output 60.3 mA
RAM Only 50% duty cycle FS pulse output 27.1 mA
DDS and RAM Only 50% duty cycle sine wave output 39.75 mA
Lerkvop 6.72 mA
Power-Down Mode REF_PDN =0, DACs sleep, CLK power down, external CLK, and 4.73 mW
supplies on
POWER CONSUMPTION AVDD = 1.8V, DVDD = DLDO1 = DLDO2 = 1.8 V, CLKVDD =
CLDO=1.8V
foac = 180 MSPS, Pure CW Sine Wave 12.5 MHz (DDS only) 167 mW
Tavop 28.14 mA
Ipvop 0.151 mA
IbLpoz
DDS Only CW sine wave output 53.75 mA
RAM Only 50% duty cycle FS pulse output 17.78 mA
DDS and RAM Only—>50% Duty Cycle Sine 354 mA
Wave Output
IpLpos 4.0 mA
Lerkvop 0.0096 mA
Ierno 6.6 mA
Power-Down Mode REF_PDN =0, DACs sleep, CLK power down, external CLK, and 1.49 mW
supplies on
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Oa 13XV —A b —ARMETHRIE, 70D RNy =
AVDDI, AVDD2, DVDD to AGND, —03Vto+39V JAi.A ~ I\/f ;'fﬁ ;f“? ﬁf \tﬂ%ﬁ’t@z /Z
DGND, CLKGND DL, F A ABEEEGER— RIS LRI
\ o c R,
CLKVDD to AGND, DGND, CLKGND —03Vto+3.9V o Ocld, Sy — « AN XEES) TRIE,
CLDO, DLDOI, DLDO2 to AGND, DGND, | =0.3 Vto +2.2 V = 108385
CLKGND ‘
AGND to DGND, CLKGND 03 V10403V Package Type On | Om | O%c | Unit
DGND to AGND, CLKGND 03V 10403V 32-Lead LFCSP with 30.18 | 6.59 3.84 C/W
Exposed Paddle
CLKGND to AGND, DGND —03Vto+03V
CS, SDIO, SCLK, ~03 Vto DVDD+03V
SDO/SDI2/DOUT, RESET, TRIGGER t
N S N GG (0] ESD o)ii%
DGND
ESD (BBAE) ORBERIPT LT (AT

CLKP, CLKN to CLKGND
REFIO to AGND

IOUTPI, IOUTNI, IOUTP2, IOUTN2,
IOUTP3, IOUTN3, IOUTP4, IOUTN4 to
AGND

FSADIJ1, FSADJ2/CAL_SENSE, F4DJ3,
FSADJ4 to AGND

Junction Temperature
Storage Temperature

-0.3 Vto CLKVDD + 0.3 V

-1.0 Vto AVDD + 0.3 V

—-03VtoDVDD+0.3V

-0.3Vto AVDD + 0.3 V

125°C
—65°C to +150°C

A
Al

|

T, BM AR OTT A ARLERAR— FiE, #HmS
NBRWEEHRET L2 E1H ¥, ARG
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1 SCLK SPLZ 1 > 7 AJJ,

2 SDIO SPIF—4% A1)/ W1, SPIR— DT T4~ U RENT—Z T,

3 DGND FOBIN e TTTR,

4 DLDO2 1.8 VOWET Y # /L LDOL B, W7 ¥ # /L LDOL & A *—7 VT 5%E, ZOEVIE 01 pFoar 7y
P CARANATLMERDY £7,

5 DVDD 33 V OIS T P H VER, DVDD (X, AD9106 7YX« A L H—T = —A(SPL A H—T7 = —A)D L
NERELET,

6 DLDOI 1.8 VOWET ¥ # /L LDO2 ), W7 ¥ # /L LDO2 & A *—7 VT 5%E, ZOEVIE 01 pFoar 7y
P CARANATLHMERD Y £7,

7 SDO/SDI2/DOUT FORLIOE L,
4R SPIE— RTIE, ZOE I SPIOFT —Z A2 £,
&7V SPIE— R Tk, ZOE UL SRAM OEALIZMEDONS SPLA— D 2 DHOT—HX AJ17 4 SDI2
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F—ZHNE—FTIE, ZOENITr I T AR VAR Y £7,

8 cs SPIHK—hOF v T e EL I b, TIF 4T~ m—,

9 RESET TIT47 u—DVEy b By, HFLVRXET 74V MEZY Y FLET,

10 IOUTP4 DAC4 &t /1. EAl,

11 TIOUTN4 DAC4 it /. Al

12 AVDD2 DAC3 & DAC4IZxIT 5 1.8 V~33 VDEJRAT,

13 IOUTN3 DAC3 &t /1. Al

14 IOUTP3 DAC3 &t /1. EAl,

15 AGND TIruars oK,

16 FSADIJ3 DAC3 DA 7 v A A — VB D,

17 FSADJ4 DAC4 DANER7 )V A — Vi TR,

18 REFIO DAC Y 77 L REEANTSH I,

19 CLKGND V=RV AN Ay

20 CLKN 7wy 7 NJ7, &,

21 CLKP 7wy 7 NJ7, 1EM,

22 CLDO vy 7 BREBIINEL X 2 L—ZERE), 7 vy 7 BFEANRL X 2 L—F & /31 /S A ),

23 CLKVDD 7wy 7 BRI,

24 FSADJ2/CAL SENSE | DAC2 DA 7 VA 7 — /VEFHI NI, £7203 Toures BEIF v U 7 L—3 a C ORIHIAT,

25 FSADIJ1 DAC1 OANB 7 VA — VBRI AITEE, E72IXHE) s ¥ ¥ V7 L—a O 7 VA — V& TR
D757 LA,

26 AGND TIruarsz 7770k,

27 IOUTPI DAC1 it /1. 1B,
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vUEE | iBF Bk
28 IOUTNI DAC1 & 7). A,
29 AVDDI DACI & DAC2IZxt9 % 1.8 V~3.3 VDEJRAT,
30 IOUTN2 DAC2 Bt 7). Al
31 TOUTP2 DAC2 &ttt /. 1M,
32 TRIGGER RE— o FUANT,
EPAD T AR—AR Ry R, =7 AR—A K+ %y FiX DGND ~i 3 2 MERH D 77,
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FREQ
1) FREQ
1) FREQ
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VEBIEEN D VA —)L DAC HTERIL. B rer > D
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FRTHZENTEET, BEIFS AL -y U T L — a0
FIEEZ =Dt arTHALET,
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NFEESNET, BRI, K OvABABTREN, Z0%AIC
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SPI R— hE., F—& D SRAM ~DEIAL L F A ZNE DT
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SPI/R—k

AD9106 13k RIH S U 7 Vi@{E(SPYAR— F 2N L T\ 5 7=
». ASIC, FPGA, ¥EME¥D~A /aar ba—TF L ORGSR
AVHE—T 2= ANAFETT, TOA L F—T2—A%HH &,
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|
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M SRAM ~ADERAH

ADO106 1, 4096 x 120 SRAM Z N L T\ EJ, SRAM T KL
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SRAM #iA# RN F F )L SPI

X 351" T SPLT7 78R« F— &5 L. & SRAM ~DF
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RAMUPDATE L A% ® UPDATE B NI 1 2EALET,
UPDATE B v NI, ¥ R « LYREMWSLT VT 47 « LY
ARNEETHLHICLYRAZ By RS E T,
AD9106 1%, /XZ — « VxR L —FNF TR DHRDEERIT
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AD9106
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159 DACx
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SCALING

x32 louTFsx
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—[XRSET
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AVSS

36.94MF 1T xReer M Z R LR 77 LV REE
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|_

11121-037

K, V77 L RBEOHR I EREEELEDET,
K13 T7 LUV RAEEDEME

Reference Mode REFIO Pin
Internal Connect 0.1 pF capacitor
External Connect off-chip reference
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B Vrerio DERTE
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D CALFIN 77 7 3Fx V7L —va vV RETT5 L,
aYy 7 120 E£9,

7. LYAHZ OxOE @ START CAL By MuP v 0 #@E
LET,
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UR—=H R LET, T, ADII06 U 1y JEREN T HEFE
LWHIETT,
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AD9510/AD9511/
AD9512/AD9513/
AD9514/AD9515/

0.14F AD9516/AD9518  0.1uF
CLK+ O—4¢ |—cLkP
21000 AD9106
0.1yF 0.1uF
CLK- 0— | —O|CLKN
5003 3500
v

*50Q RESISTORS ARE OPTIONAL.

3B.EFHLYVDS VOV I AN

11121-039

7 a 7 HAEEBMEWEERICH ST Y r—a T,
7Ty K CMOS 5T AD9106 vy 7 NI EERET 5
ZEIEARETY, K39 WL A v H—T 2= A& R LE
9, CLKP |X CMOS %7 — b7 b EHEBKE) S 4u, CLKN B i
0.1puF T4t 39 kQ OEPLOWFIBHRETT T 7 R~

NRANRZENET, 7Y a v OB|PUIEINEHEN THET,

AD9510/AD9511/
AD9512/AD9513/
AD9514/AD9515/
AD9516/AD9518

0.1pF
CLK+

500

CMOS DRIVER CLKP
OPTIONAL

1000 AD9106

CLKN
0.1uF 39kQ

X 39.1.8VOYUFILTY RCMOSH Y FIL - syOyy
AD9510/AD9511/
AD9512/AD9513/
AD9514/AD9515/
0.1yF AD9516/AD9518  0.1puF
{—cLkP

PECL DRIVER $1000Q AD9106
0.1F 0.1F
]

CLK- 0— Gk . |
500° 3 500* 240Q é $2400
A\ A%

*50Q RESISTORS ARE OPTIONAL.

B 40.EZE PECLY > I - vOw Yy

11121-040

CLK+ O—¢

CLKN

11121-041

Mini-Circuits®
ADT1-1WT, 1:1Z
0.1yF g OTWF
CLK+ O I} e Il » CLKP
500
01uF 4 AD9106
CLKN
SCHOTTKY
DIODES:
HSM2812
M4 +bZoREEEOIOYY

DACHAZAYIDT YT

CLOCKCONFIG LY A H D DACx INV_CLK t'v |k ERETD

Z & E Y, CLKP/CLKN 7 v v 7 AJJDOSE LR Y FT2IISLT

Ny VTH TN EHT5 X 5 12 4{E D4 DAC ZIRATIT

“i#o:&@f%ifo_@w kY DACHIAIHAI T
I FREEIL 1/(2 % FerkpioLkn)IZREE E‘Z}’Li?‘o

Rev. A

11121-042

EBNI—2DER

AD9106 1%, 7 F T~ TR E— « VxR L—Z O
DHET 3 ODEATOEENE—BEFRTIHZENTEE
7

o HGHEE

o MERRITHRE Y RTEE OL R

o HIR[EIEY KT B L R B P T

Run Evw k

PAT STATUS YA X ® RUN By NI 1 2RET D &,
AD9106 |F/XF — U ARICHRESNET, 2Oy &2 Y
TIHE, NRE—V VxRV —ER Yy N T INET
(X 45 BHR),

kU HEF

U B TDOSETFNRY =y VT, NE—DORENFBINE
T, RUN By h&ivd &, IO FRY Ty P TR —
CVOFBENBBENET, K43 ITRTE I, MY TDOSLETR
DTy VD%, RXZ—v - VxR L —FREEFTEHKD
CLKP/CLKN 7 & > 7 « %A J VX —2 - z“/” AUIES
9, ZOEIEIX, PATTERN DELAY B> b+ 7 4 —/L RITRTE
EhET,

rU HUGFON ER D = DX
(X1 44 ),

NE—>2 - Evy FMEHLER)

PAT STATUS L Y AZ O LEH/ % —> -« Ew F3 11T
TEINbE, RA—2 « VxR L —FNRNE— « FU7IREE
ThHZEEFRRFLET, OITHEESNB L, RE—1 -
RL—HPRRF =« FTRETHDL L EERRLET,

VNS = BRI EER T

k T
H f%u[v X
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NRE—2 847

o NP =2 e Pz R —HDIF = - ﬁ/ﬁﬁEODﬁ‘tﬁH#F‘ﬁ
D, &075 F 72139 TD DACK 1T LV @A )
éj’bi’?‘ﬂ ‘fJL(EZﬂ:/i/\5 V) ﬁ;ﬁ;f/iﬂ*ﬁbi’gﬂ

o MERR IV SR A L A BN, Koy — ORI 1
B ESNDEHTT, RZ—r « DR L —Z PR F—
Vo FURRBICHDBIRY , RNF— Rk 2 1ICEAELE
7,

o AIRENEY KT A OV AFNIMIBICHE D KT GG LT
WETA, HRREOERE N Z — B ORI A )
SNDENERY ET,

TRIGGER

| | |
X PATTERN X PATTERN PATTERN X
)

EXECUTED EXECUTED EXECUTED
|
START_DLY1 |—> I
| |
| \ |
DAC1 1 |
i DATA DATA @

I
I
I
|
|
|
|
I
|
@ L
| START_ADDR.1 \ STOP ADDR1
\
|
|
1
T
®!_pa

1
|
|
| PATTERN_PERIOD
|

START_DLY2 »—»:
| /‘\

|
DAC2

[ DATA
! START%\DDR 2 ] STOP Qoor.2
START_DLY3 -] hett— | !
| I
| I
| |
DAC3 : }
|
| R.DATA @ DATA @
| START_ADDR.3 STOP_ADDR.3

|
|
START_DLY4 :—»: } |
| |
| |
DAC4 | I |

11121-043

DATA @ DATA @
START_ADDR.4  STOP_ADDR.4

42. 9 _XT D DACX D FEA/NIL A FIH B

NB— - ST RL—EDHRTE

4412, 4 D4 DACx ) TRICJHHI AN AT 2R U E
T 4 HOBEHIZ, K F—ABMTRESRES, £21T
BAUARIE(START DLYX) % #f > CTWET, ZOBIEIX, £/3%
— VR HIB G & TR AR & ORI OBEIETY, 4 D DACx #JE
% SRAM IZHHIS LTV BRI LT ¥ ¥ UEH T, ZHIZ DACX
TUHN A Ty I EARRERRINTWET, SRAM 7 —
ZiE. % DACx 7 RV R - A v & %o CRRHCHL S E
T

NE—URBDEE

2ODLVIVAH By bk T 4=V REMHoTY—HHE
#7E L ¥, PAT TIMEBASE L 2 % ® PAT PERIOD BASE
7 4 —/V RiZ, PATTERN PERIOD LSB % 7Y ® CLKP/N 7 &
v 7 ¥ E LE T, PATTERN_PERIOD /%, PAT PERIOD L
VALITRESNET, AR EE /S Z — AT 65535 x
] 6/FCLKP/CLKN T To

R BREER—RADEE

W T B #B B E N — A 1%, PAT TIMEBASE L ¥ A % @ START
_DELAY BASE 7 4 —/V FIZEREINE T, 4 DACx IZiF,

DACX AN T —4 « NADE T v 2 Tt 3 2% START DLYx
VURERNH Y ET, BHIARIELE~—XI%, START_DELAYx LSB
H7-0 D CLKP/CLKN 7 12 v 7 « YA I VB EFRELET,

RUN BIT
oLy = PATTERN_DELAY VALUE + 1
| |<—>
¢ o |
SU—B- |
— | |
J— |
TRIGGER | : PATTERN
| ! STARTS
| -
rea ;
CLKP/ Ll
CLKN I
e
|
GENERTERN PATTERN [~ PATTERN g
IOR GENERTAOR OFF GENERTAORON &

B 43.~1 Az J:é/\’Sl VORE., RE—VEEHY

—»I H—tSU

|
TRIGGER |
! I
[ I
|
| |
r=a
CLKP/ i
CLKN 11
b
|
PATTERN
GENERATOR  PATTERN ON PATTERN OFF
STATE
\ PATTERN
i STOPS
|
‘/ o
| <
} 5
4. 8N ) AN ENY Ty DIZLBNRNE—Vi=IE
RUN
BIT
.a
CLKP/ :
CLKN 4

PATTERN PATTERN ON I PATTERN OFF
GENERATOR

|
STATE ! PATTERN

m | .~ STOPS
I
L l

45.RUN Ev MERBHIZ & %/88 — {1k

11121-046

DACX AAT—4 = /8RR

4 D4 DACKX IZITH A DTV H I « FT—H « RNANHY £,
DACX T —H « WRADZA I T1E, RNH— ‘/ VLl —H
NHHEESNET, & DACx T —4 « SR IiE, Wik Lr s &,
WK L2y hr—F, RAM .':ljjji’oJ:U DDS Hi /&5
(RAM H /712 & v DDS 71 % fREZE 7T 6E). DDSx Y1 7 /L -
BB DACX TUHXIN - FA VRS, DACx T V4 )L -
F 7y MIEBZENEENTNET,
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DACXx TUHRIL « 4 U RES

P FRE DACXx ~AJJENDHEIC, 2 Ey b F Ay -7
77 2.0 OFEEVAEREINET, TNHDOF A EIE
DACx DGAIN L 2R ZIZHRESNET,

DACX TR A7y FINESR

DACXx ANV 7 zid, 12 €y @ DC A 7t% > MELINE
ShEd, DC A7k v ML, DACXDOF L VA X IZERE S
9,

DACx Bt L o4

WiEv Lo 2 AiE

DACx $E# Y = % L— & HHh

DACX LT v B b s =R« Ve L—FHN
DACxDC [HEY =3 L—& H 7]

DACx 2L Ak, fAHS 7 b DDS 5L H

RAM /)

RAM H /) CIRIEZF L7=. DACx »SV A4k, ik 7 |k
% DDS IE5%i% Hi 1

% DACx |ZXx}9 53 i8RIEL, WAVEx yCONFIG L ¥ A # D%
X virbnEd,

DACx /X2 —EH#EYERLI Y FO—F

PAT TYPE L' YA % ® PATTERN RPT t' v &, ¥ —rHF)
THTMY KL ZIT O O (EIRICHR D KT EB L 23), £
721% DACx REPEAT CYCLE 7 .« —/\L K CHE S 5 E kR
OBV IR LEITO ONEHEIE L ET, %EIT. ARREKY K
JE L 2 FC,

DACx. DDS H41 7 L#

% DACX AJDT —% « X2 TiE, 1 DO3kiE DDS O 1E%E H
F170V ZME % ERE A Z VB TRELE T, OV A 78K
3. DDS CYCx VPR Z IR ESNET,

DACx DDS i8> 7 k

% DACXx ASTDT —H « XA T, 1 DO DDS O HAIDNL
WEY7 hSEET, ZONMMFAT 7 Mk, DDSx_PHASE 7 1 —
N REFSTRESNET,

DOUT D #tE

BEWRRNTI LAY a—Y T LA« LAV T H S
FN e Fx—r DL D7, ADI106 DAC NEBIET v 7 % B
TBH57 7V r—a T, % AD9106 DAC (2 X W BAEINT=
BlRERHEL LT BRI KT v Tt —rF v/ —
47 CT& % LEFTY, SDO/SDI2/DOUT ¥a+1%, Z DOFERE
T DL IR T 2 EnTEET, | KAOT VT - A4V
S AT A bn—T% 4AHTNTO DAC ~ET 5 Z LR TE
7,

SPIA VA —7 2= AL 3BT — NICRETHHLERH Y £
(X 32 L ¥ 33 Z28), Z ik, SPICONFIG vy“x&w
SPIBWIRE v v b F721% SPBWIREM B> h 2R ET D Z &1T
47\ F 9, SPICONFIG L ¥ A% @ SPID RV % 7= 1% SPI
DRVM ([Zu ¥ v 7 | 2% ET 5 &, SDO/SDI2/DOUT i+ i
DOUT Hre# #2MLT 5 L 512720 £,

FEifl{#HD DOUT

DOUT_CONFIG ¥ A % T DOUT MODE=0(2%5% &, RLLY
A A DOUT VAL v v h%fli> T, DOUT %% — >4 £z
B FTTHIENTEET,

NE—2 - xR L—A25#HO DOUT

46 12, NH—v « VR V~§70)ﬁi75§01y°}f~‘%ﬂﬁﬁﬂéh
% DOUT VR ZRLET, K 4712, S FRV v V&AL
F£3, DOUT MODE =1 2% EL T/ ¥ —r « VxR L—HHl
T XD DOUT % L, IRICHHIAIEIERZ DOUT_START_DLY
LRI, A by 7BIE%E DOUT CONFIG L ¥ A& O
DOUT STOP 7 ¢ —/L RiZ, ZNEFNHEL 7,

rY wiﬁ“ﬁnﬂaa—ﬂﬁwi?zﬁ) DTy YD%IZ, DOUT I
DOUT_START[15:0] CLKP/CLKN A Z /LD, /~A » L~UL
12720 £, DOUT 133 —2 DFAF AL « LUV ZHERF L
FI, R —VRAEEFEILESEDL /YT Ty VDK,

DOUT % DOUT_STOP[3:0] CLKP/CLKN ¥+ Z LD, o— -
Luizia ) £4,

DOUT DELAY=
DOUT_START[15:0] CLKP/CLKN CYCLES

I
tsy— -

TRIGGER

11121-047

DOUT |
46.DOUTRHtE> — 47 v X
PATTERN

|.a~" STOPS

i
1
|

PATTERN PATTERN ON |

GENERATOR
STATE

(]
CLKP/CLKN | | I | I | ! :

|DOUT DELAY = DOUT_STOP[3:0]
| CLKP/CLKN CYCLES

| |

| |

DOUT |

47.DOUT BIE>—# U R

FLLY k- TPH) - Loty A (DDS)

EAL VIR TVHN oA FE, 4 BONOEED
DACx (/1 CTX D IEEE A3 A L EJ, DDS 137 n— Ldt
JAEEY Y—ATT, DDS (FF =2—=>7 - U— KA THEE
SNDEWET | DOEXEERETHZENTEET, Fa
—=>7 +U—FK{X 24 €y METY, DDS Fa2—=2T D%y
iR BE 1T Ferkpoxn/2” T3, DDS H /)8 #% %1% DDS_TW x
Ferkpokn/2 TR ENET,

DDS Fa—=V7 « U—RIZKROWTNOOFIETHESNE
T, BEEREHOEE, DDSTW_MSB & DDSTW_LSB (Zid—
EmNEREINE T, K% —EMNT DDS BlEEEE %%
VN D H5ETE,. SRAM WIZHEM I TWnWbd —HoOfE &
DDSTW MSB b hOEIREZMAEDE T, Ta—=2T U
— RS ET,

PATTERN OFF

11121-048
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SRAM

AD9106 @ 4K x 12 SRAM 1%, E=5H 7, RIREH 2 —2 |
DDS Fa—=r7 +«U—FKDJ A, F£721% DDS HANAA
Ty N T—=FROURARNEENTHZ ENTEET, SRAM
MWRE— U FBETHEA SN TOWRWERY (RUN = 0), SPI &A— b
ENLTC, ARV L CT—FEaHAESTLIENTEE
T, SRAM ~EIALZZITH & XX, PAT STATUS LT A X %K
DEIITERELET,

e BUF READ=0

e  MEM ACCESS=1

. RUN=0

SRAM 67 —# i & E1X, PAT STATUS #Kk D X 5T
RELET,

e BUF READ=1

e  MEM ACCESS=1

e RUN=0

SRAM (Z%}9% SPI i"R— bk « 7 KL RZE/X, uXr— 3 v
0x6000~0x6FFF T,

32 ~X 35 IR TAEE O SPLEIEE— R%&fi>T, SRAM %
TIRATHZENTEET, K 33 LXK 34 1T”7 SPI EIfEE
— F%&fE 95 &, SRAM 21K % (2 + 2 x 4096) x 8/Fscrk sec THRIATP
ZEMTEET, SRAM IFHAREHEY Y —XTT, ZD 1
D 4K x 12 AE Y DHDOT —X %> T, 4 f7XTD DAC
WXt DlEEERETLENTEET,

PAT STATUS LY A X CRUN E v b=1 (¥ — A E A F—
TINOYA ., % DACx T —4 + NALEAD SRAM 7 KL
AR e AT EERLET, ET RV A By, BHO
START ADDRx & STOP ADDRx % #f- TWE$, K% —r
JEADORM. START _DELAYx JEHID#%IZT — % A3 RAM 7 B ity
Eh, ETRLVR DO EZRA 27X MEaRET,
SRAM (%, 4 3 XTD DACXx T —H + AN SREIIFIZHH X
nEJ,

NE—VEFE—FSRAM7Z FLR - Ao BDA400 Y
Ak

% SRAM 7 KL R « 17> %% CLKP/CLKN (7 7 # /L M%7
1% DDSx MSB DL ER Y =y P TA 7 U A B X DI,
WETDHZ ENTEET, DDSX[11:011E. 5% L7z DACX (I
%3 % DDS H{ /1 7L C9, DDSx_CONFIG L ¥ A & D
DDS MSB ENx B MZ XV, ZOBRETVET,

Bl Z1E, SRAM NODOF 2—=27 « U—FDU A F%&->T
DDS TF ¥ —TWIEERAETDHAE, T RLR - Hv L Z%Y
oy 7 BREN9 5 72912 DDSx MSB 45 Z LN TE £,
A JE W EGEREMEIT. 1 DDS A EZE YA 7 VAR T,

EEC R L—4

% DACX IZIFMOBERF Y=L —2BdH VD F7,
WAV4 3CONFIG L ¥R Z F£7-1% WAV2 1 CONFIG LY X Z D
fE7 ® PRESTORE SELx 7 o —/L N CHEARINE NS &, %
WMDY = R L= BFTED DACX T VX)L« T—H « %
AZE SN E T,

SAWx_yCONFIG L ¥ A% ® SAW _TYPEx 7 4 —/L R&fli~ T,
WBITRTIW LA TERIRLET, BEEEAT v 7 H0
DOV T VEIL, % SAW _STEPx 7 4 —/V RIZEREINE T,

POSITIVE
SAWTOOTH
NEGATIVE
SAWTOOTH

TRIANGLE
WAVE

11121-049

48 4B/ —
BES oA LEBY RL—4

WAV4 3CONFIG L ¥ 2 % £721X WAV2 | CONFIG L YA X D
{£& ® PRESTORE SELx 7 A —/LV RCY4RELLT o Z b« v —7r
VAEBRIRT DL, BT U H L AR Ve =S
% DACx 1T/ A REBEREIEET, BT Fa -
A REHIE, B & L CoLBAEINET,

DC EEER

WAV4 3CONFIG L ¥ A% %7213 WAV2 1 CONFIG L Y24 D
fE:& @ PRESTORE_SELx 7 4 —/L R C[EEE" & BRINT 2 &
% DACX T 0.0~Iouresx D7 1 7' T~ T V7% DC EiERHAETD
TN TEET, DCEEERIL, HEEHE L L TOARBESN
£, %445 DACx CST L ¥ X Z D DACx_CONST 7 4 —/b
RIZEIAZEIT D &, DCEIRLVSLRRESNET,

BROIEER

AD9106 EJR L —/LFER 9 THEINTWET, ADI106 1% 3 fiH

DY =T+ LF¥2L—FENHELTVET, 25D Fal—

ANSERE SN A ERL—/UEX 18V TEIELET, 2hbdL

Fa L —FD2OOMBIKRDEY T,

. CLKVDD 7% 2.5 VL EDOBA, 1.8 VOWE CLDO L ¥ =
LV — X &l c&x %9, CLKVDD = 18 V O A,
POWERCONFIG L 2’24 @ PDN_LDO CLK vy &t v
LT, CLDO VF =2 b —F%TF f A—T /LT HLENRN
H Y £4, CLKVDD & CLDO Z 6 L £,

o DVDD 28 2.5 VL LA, 1.8 VOWE DLDOI L ¥ = L
—%Z L 1.8V DOWNE DLDO2 L ¥ =2 L— 2 Z{FHTX £4,
DVVD = 1.8 V ® ¥ 4& . POWERCONFIG L ¥ A % @
PDN_LDO DIGl v k& PDN LDO DIG2 By h&E& v
FLT. DLDOl V¥ =2l —% & DLDO2 L' F 2L —H%
T4 AT—TNTHMENRHY 9, DVDD, DLDOI,
DLDO2 (3R A I HEE L £,

NI—HH U iEE

POWERCONFIG VA& %ffi5 L AD9106 #{KiHETE J1E kI
THZENTEET, 22Tk CLKP/CLKN ANREMEL . EIR
A2 LTCWWET, POWERCONFIG L3 A% > DACx SLEEP t
v h&% v LT, DACI. DAC2, DAC3, DAC4 + Tk 2
—FEEHENTEET,

CLOCKCONFIG 'Y 2 4% ® CLK PDN B> h&t& > b LT, ¥
Vb —4 L DAC DV vy R E X —F T SEBHZ LR
TEET, THOHOIEICE Y., ADII06 13 8 ITHET ST
—H e B— RICRD £,

Rev. A — 27/48 —



http://www.analog.com/jp/ad9106
http://www.analog.com/jp/ad9106

AD9106

7T r—a UiEk
(BB & Rl

AD9106 DI L ORE —  OREHE Z DE 7 2 a R
L,

4912, % DACX THAEINDERkA RIEEERLET, HFIX
TRC, BB A FNO 4K x 12 SRAM [T ST
¥4, DACx /8R& « 7 KL A « 7 ZiE, SRAM Z[EERIZT
TR ALET, EWHIL, XX —HAMT 1 ARV EIE
T, KE— A TR IE N AT I NI, /32— R
SRAM bt & E 7,

TRIGGER

PATTERN PATTERN PATTERN
EXECUTED EXECUTED EXECUTED

PATTERN_PERIOD
—_—
| |

START_DLY1 ———] I
|

|

DAC1

®_DATA

@
START_ADDR1
|

DA’
STOP ADDR1

N

DATA @
STOP_ADDR2

START_DLY2 '_>I
|
I
DAC2 | '

I \
START ADDR2

START_DLY3 _>I L— |
|

}

START ADDR3 \STOP ADDR3
|
START_DLY4 ,—>t I ‘

| |
|
|
DAC4 | | | ‘ l
DATA @
START_ADDR4 STOP ADDR4

49. SRAM [N SN L R o f=/3 2 —

Al
\
~

11121-050

50 12, % DACx THAEIND VA LIEFKZ R LET,
DDS (&, #ESNI-AEE CERE %A L Ed, % DACX F
Y UFRTIE, BIGRIEIE & 1T B BRI YA 7 VSRR E &
nEJ,

| _ PATTERN_PERIOD
————————————

| I I
START_DLY1| #CYCLES1 |
|t ——— |
| I |

| | |
| |
|
i ‘_WUUV\,_’_WU\M,_‘_’UUUW\F
|
|
|

| \
STAI DLY2 #CYCLES2 |

!
: - -

I

I |
| |
| I
| #CYCLES3 | | |
:<_>\ | |
| |
I I |
| |
| |
| |

—»| |<4—START,DLY3

|
I
i
I I |
| #CYCLES4 I I
| \<_>I | |
| |[=—START,DLY4 | !
|
| ! | |
| : | |
DAC4 ' } }
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50./8%2 — 2 EEAR D /)L RE LR

5112, DACIl THRA S 7= UV ZLIEFLHE ., 3 X OBRIAELE
L — B &>, DAC2, DAC3, DAC4 THRATE
DR AR LET,
PATTERN_PERIOD |
I 'ART. DLY1} #CYCLES1 : i i
| o |
Lo |

§

DAC1
I | |
I | |
| START_DLY2 | | |
-— ! | |
| I
| ! ! I I
DAC2 ‘ ; ! !
i 1 1
I I
| START_DLY3 | |
- - I I I
| | | |
i I I I
I I I I
I I I I
| I I I
| I I I | \
DAC3 | I | | |
L 1 1
' i
! I I
| START_DLY4 | |
- }4— | | |
I |
Lo ‘ ‘ 5
| } I | 8
DAC4 ﬁ ; &

X 51./8% — /ﬂﬁﬁW@/\)bX{bIE?i&é:f%&
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X 5212, IEEZET S - E%EE 2 H 1T 54 TD DACx 2757 TaRto
L9, Ei4iT DDS THRAE SN, EIREEHRITZ SRAM (24 : !
SN TOWES, HRx RBRBIE L 7V XL - A RBLIRN DAC1 | ‘
H DACX AN T =4 « NAZHH SET, ! 1
| PATTERN_PERIOD ‘ ‘ ISTART DLY2
|START_DLY1 | | i }
-~ | | o
i } / n } / " } / N DAC2 MM
I l I [ I f |
I f [ I | I |
I
pact | | I—START_DLY3
DATA@ V| | _DATA \ ! / |
START_ADDR1 STOP_ADDR1 |
|

START_DLY2 lug—p-|
| |

|
/
[

DATA @
START_ADDR2
START_DLY3 -~/ &

START_DLY4 -

|
[
|
I
DAC4 ‘
I
I

DATA @ DATA @
START_ADDR4 | STOP_ADDR4

52. RAM @#&# THRIRZF =1 7= DDS Hih

53 L X 5412, EGNEERAET D 4D DAC /R LET,
1 DIXBRERIED V) T, 1 DIZBAMEELE R L TY,

Rev. A

| }<—START_DLY4
[
DAC4 : } “;’
53. GBI H Y DT
DAC1

11121-053

DAC2

VA VAVAVENVAVAN

11121-055

54 FRIRBE R L DR
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LORA =¥

KXKULSRAD—E

w7

Addr |Register _

(Hex) |Name Bits |Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset |RW

0x00 |SPICONFIG [15:8]|LSBFIRST SPI3WIRE RESET DOUBLESPI SPI_DRV DOUT_EN RESERVEDJ[3:2] 0x00 |RW
[7:0] RESERVEDJ[1:0] DOUT_ENM SPI_DRVM DOUBLESPIM  |RESETM SPI3WIREM LSBFIRSTM

0x01 |POWERCONFIG |[15:8] RESERVED CLK_LDO_STAT |DIGI_LDO_STAT|DIG2_LDO_STAT [PDN_LDO_CLK [0x00 |RW
[7:0] |PDN_LDO_DIGI IPDNﬁLDOfDIGZ IREFfPDN IREFfEXT DACI_SLEEP  |DAC2_SLEEP  |DAC3_SLEEP DAC4_SLEEP

0x02 |CLOCKCONFIG [[15:8] RESERVED][15:12] DIS_CLKI DIS_CLK2 DIS_CLK3 DIS_CLK4 0x00 |RW
[7:0] |DIS_DCLK ICLKfSLEEP ICLKﬁPDN IEPS DACI_INV_CLK |DAC2_INV_CLK |DAC3_INV_CLK |DAC4_INV_CLK

0x03 |REFADJ [15:8] RESERVEDI[9:2] 0x00 |[RW
[7:0] RESERVEDJ[1:0] I BGDR

0x04 |DAC4AGAIN [15:8]|RESERVED DAC4_GAIN_CAL 0x00 |RW
[7:0] |RESERVED DAC4_GAIN

0x05 |[DAC3AGAIN  |[15:8]|RESERVED DAC3_GAIN_CAL 0x00 |RW
[7:0] |RESERVED DAC3_GAIN

0x06 |[DAC2AGAIN  |[15:8]|RESERVED DAC2_GAIN_CAL 0x00 |RW
[7:0] |RESERVED DAC2_GAIN

0x07 |[DACIAGAIN  |[15:8]|RESERVED DACI_GAIN_CAL 0x00 |RW
[7:0] |RESERVED DACI_GAIN

0x08 |DACXRANGE [15:8] RESERVED 0x00 |RW
[7:0] DAC4_GAIN_RNG DAC3_GAIN_RNG DAC2_GAIN_RNG DACI_GAIN_RNG

0x09 |DAC4RSET [15:8] DAC47RSET7EN| RESERVED DAC4_RSET_CAL 0x RW
[7:0] RESERVED DAC4_RSET 000A

0x0A |DAC3RSET [15:8] DAC37RSET7EN| RESERVED DAC3_RSET_CAL 0x RW
[7:0] RESERVED DAC3_RSET 000A

0x0B |DAC2RSET [15:8] DAC27RSET7EN| RESERVED DAC2_RSET_CAL 0x RW
[7:0] RESERVED DAC2_RSET 000A

0x0C |DACIRSET [15:8] DACIiRSETiEN| RESERVED DACI_RSET_CAL 0x RW
[7:0] RESERVED DACI_RSET 000A

0x0D |CALCONFIG [15:8]|RESERVED C(())é\/leOFFSET CI(J)lg\/I]lOFFSET RSET CAL OF [RSET CAL UF |GAIN_CAL OF |GAIN_CAL UF |CAL RESET  [0x00 |RW
[7:0] |CAL_MODE EALﬁMODEiEN B COMP_CAL_RNG CAL_CLK_EN CAL_CLK_DIV

0XxOE |COMPOFFSET |[15:8]|RESERVED COMP_OFFSET_CAL 0x00 |RW
[7:0] RESERVED | CAL_FIN | START_CAL

0x1D |RAMUPDATE |[15:8] RESERVED[14:7] 0x00 |[RW
[7:0] RESERVEDI[6:0] |RAMUPDATE

O0x1E |PAT STATUS  |[15:8] RESERVED[12:5] 0x00 [RW
[7:0] RESERVED[3:0] BUF_READ  |MEM_ACCESS |PATTERN |RUN

0x1F [PAT TYPE [15:8] RESERVED[14:7] 0x00 |RW
[7:0] RESERVEDI[6:0] |PATTERN7RPT

0x20 |PATTERN_DLY |[15:8] PATTERN_DELAY[15:8] 0x RW
[7:0] PATTERN_DELAY([7:0] 000E

0x22 |DAC4DOF [15:8] DAC4 DIG_OFFSET[11:4] 0x00 |RW
[7:0] DAC4_DIG_OFFSET[3:0] I RESERVED

0x23 |DAC3DOF [15:8] DAC3_DIG_OFFSET[11:4] 0x00 |RW
[7:0] DAC3_DIG_OFFSET[3:0] I RESERVED

0x24 |DAC2DOF [15:8] DAC2 DIG_OFFSET[11:4] 0x00 |RW
[7:0] DAC2_DIG_OFFSET[3:0] I RESERVED

0x25 |DACIDOF [15:8] DAC1_DIG_OFFSET[11:4] 0x00 |RW
[7:0] DACI1_DIG_OFFSET[3:0] RESERVED

0x26 |WAV4 3CONFIG|[15:8] RESERVED PRESTORE_SEL4 RESERVED WAVE_SEL4 0000 [RW
[7:0] RESERVED PRESTORE_SEL3 RESERVED WAVE_SEL3

0x27 |WAV2 1CONFIG|[15:8] RESERVED PRESTORE_SEL2 MASK_DAC4  |CH2_ADD WAVE_SEL2 0x00 [RW
[7:0] RESERVED PRESTORE_SELI MASK_DAC3  |CHI_ADD WAVE_SELI
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Addr |Register —

(Hex) |Name Bits |Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset |RW

0x28 |PAT_TIMEBASE [[15:8] RESERVED HOLD 0x0111|RW
[7:0] PAT_PERIOD_BASE START_DELAY_BASE

0x29 |PAT_PERIOD [15:8] PATTERN_PERIODJ[15:8] 0x8000 [RW
[7:0] PATTERN_PERIODJ[7:0]

0x2A |DAC4 3PATx [15:8] DAC4_REPEAT_CYCLE 0x0101 [RW
[7:0] DAC3_REPEAT_CYCLE

0x2B |DAC2_1PATx [15:8] DAC2_REPEAT_CYCLE 0x0101 [RW
[7:0] DACI_REPEAT CYCLE

0x2C |DOUT_START |[15:8] DOUT_STARTJ[15:8] 0x0003 [RW

bry [7:0] DOUT_START[7:0]

0x2D [DOUT_CONFIG [[15:8] RESERVED[9:2] 0x00 |RW
[7:0] RESERVEDJ[1:0] DOUT_VAL DOUT_MODE I DOUT_STOP

0x2E |DAC4_CST [15:8] DAC4_CONST[11:4] 0x00 [RW
[7:0] DAC4_CONST([3:0] | RESERVED

0x2F |DAC3_CST [15:8] DAC3_CONST[11:4] 0x00 [RW
[7:0] DAC3_CONST([3:0] | RESERVED

0x30 |DAC2_CST [15:8] DAC2_CONST[11:4] 0x00 |RW
[7:0] DAC2_CONST([3:0] | RESERVED

0x31 |[DAC1_CST [15:8] DACI_CONST[11:4] 0x00 |RW
[7:0] DAC1_CONST[3:0] | RESERVED

0x32 |DAC4 DGAIN |[15:8] DAC4_DIG_GAIN[11:4] 0x00 |RW
[7:0] DAC4_DIG_GAIN[3:0] | RESERVED

0x33 |DAC3 DGAIN |[15:8] DAC3_DIG_GAIN[11:4] 0x00 |RW
[7:0] DAC3_DIG_GAIN[3:0] | RESERVED

0x34 |DAC2 DGAIN |[15:8] DAC2_DIG_GAIN[11:4] 0x00 |RW
[7:0] DAC2_DIG_GAIN[3:0] | RESERVED

0x35 |DAC1 _DGAIN |[15:8] DAC1_DIG_GAIN[11:4] 0x00 |RW
[7:0] DACI_DIG_GAIN[3:0] | RESERVED

0x36 |SAW4 3CONFIG ([15:8] SAW_STEP4 SAW_TYPE4 0x00 |RW
[7:0] SAW_STEP3 SAW_TYPE3

0x37 |SAW2_I1CONFIG ([15:8] SAW_STEP2 SAW_TYPE2 0x00 |RW
[7:0] SAW_STEPI SAW_TYPEI

0x38 |RESERVED RESERVED

to

0x3D

0x3E |DDS_TW32 [15:8] DDSTW_MSBJ[15:8] 0x00 |RW
[7:0] DDSTW_MSB[7:0]

0x3F |DDS_TW1 [15:8] DDSTW_LSB 0x00 |RW
[7:0] RESERVED

0x40 |DDS4_PW [15:8] DDS4_PHASE[15:8] 0x00 |RW
[7:0] DDS4_PHASE([7:0]

0x41 |[DDS3_PW [15:8] DDS3_PHASE[15:8] 0x00 |[RW
[7:0] DDS3_PHASE[7:0]

0x42 |[DDS2_PW [15:8] DDS2_PHASE[15:8] 0x00 [RW
[7:0] DDS2_PHASE[7:0]

0x43 |[DDS1_PW [15:8] DDS1_PHASE[15:8] 0x00 [RW
[7:0] DDS1_PHASE[7:0]

0x44 |TRIG_TW_SEL [[15:8] RESERVEDJ[13:6] 0x00 [RW
[7:0] RESERVEDJ5:0] TRIG_DELAY_EN |RESERVED

0x45 |DDSx CONFIG |[15:8]{DDS_COS_EN4 |DDS_MSB_EN4 RESERVED DDS_COS_EN3 [DDS_MSB_EN3 |RESERVED 0x00 |RW
[7:0] |DDS_COS_EN2 |DDS_MSB_EN2 RESERVED DDS_COS_EN1 [DDS_MSB_ENI |RESERVED |TW7MEM7EN

0x47 |TW_RAM [15:8] RESERVED RESERVED 0x00 |RW

_CONFIG [7:0] RESERVED TW_MEM_SHIFT
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Addr |Register _

(Hex) |Name Bits (Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 Reset [RW

0x50 [START DLY4 [[15:8] START_DELAY4[15:8] 0x00 [RW
[7:0] START_DELAY4[7:0]

0x51 [START ADDR4 [[15:8] START_ADDRA4[11:4] 0x00 [RW
[7:0] START_ADDRA4([3:0] I RESERVED

0x52 [STOP_ADDR4  [[15:8] STOP_ADDRA4[11:4] 0x00 [RW
[7:0] STOP_ADDRA4([3:0] I RESERVED

0x53 |DDS CYC4 [15:8] DDS_CYC4[15:8] 0x0001 |RW
[7:0] DDS_CYC4[7:0]

0x54 [START DLY3 [[15:8] START_DELAY?3[15:8] 0x00 [RW
[7:0] START_DELAY3[7:0]

0x55 [START ADDR3 [[15:8] START_ADDR3[11:4] 0x00 [RW
[7:0] START_ADDR3[3:0] I RESERVED

0x56 |STOP_ADDR3  [[15:8] STOP_ADDR3[11:4] 0x00 |RW
[7:0] STOP_ADDR3(3:0] | RESERVED

0x57 |DDS_CYC3 [15:8] DDS_CYC3[15:8] 0x0001 |[RW
[7:0] DDS_CYC3[7:0]

0058 |START DLY2 [[15:8] START DELAY2[15:8] 0x00 |RW
[7:0] START DELAY2[7:0]

0x59 |START ADDR2 [[15:8] START ADDR2[11:4] 0x00 |RW
[7:0] START_ADDR2[3:0] | RESERVED

0x5A |STOP_ADDR2  [[15:8] STOP_ADDR2[11:4] 0x00 |RW
[7:0] STOP_ADDR2[3:0] | RESERVED

0x5B |DDS_CYC2 [15:8] DDS_CYC2[15:8] 0x0001 |RW
[7:0] DDS_CYC2[7:0]

0x5C |START DLY! [[15:8] START DELAYI[15:8] 0x00 |RW
[7:0] START DELAY1[7:0]

0x5D [START ADDRI [[15:8] START_ADDRI[11:4] 0x00 |RW
[7:0] START_ADDRI[3:0] | RESERVED

0x5E [STOP_ADDRI [15:8] STOP_ADDRI[11:4] 0x00 |RW
[7:0] STOP_ADDRI[3:0] | RESERVED

005F [DDS CYCI1 [15:8] DDS_CYC1[15:8] 0x0001 |RW
[7:0] DDS_CYC1[7:0]

0060 |CFG_ERROR [15:8]] ERROR_CLEAR CFG_ERROR[8:2] 0x00 |R
[7:0] CFG_ERROR([1:0] ‘DOUTfsTARTfLG PAT_DLY_SHORT |DOUT_START ‘PERIOD ODD_ADDR MEM_READ

_ERR _ERR _SHORT_ERR _SHORT_ERR |_ERR _ERR

0x6000 [SRAM_DATA  |[15:8] RESERVED SRAM_DATA[11:8] NA  |RW

g;ﬁFFF [7:0] SRAM_DATA[7:0]
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LOR S DB
SPIa> kA—JL - LY R % (SPICONFIG, 7 KL X 0x00)
% 15.SPICONFIG @ £ +5i8A

Bits Bit Field Name Settings Description Reset Access
15 LSBFIRST LSB first selection. 0 RW
0 MSB first per SPI standard (default).
1 LSB first per SPI standard.
14 SPI3WIRE Selects if SPI is using 3-wire or 4-wire interface. 0 RW
0 4-wire SPI.
1 3-wire SPL.
13 RESET Executes software reset of SPI and controllers, reloads default register values, except 0 RW
for Register 0x00.
0 Normal status.
1 Resets whole register map, except for Register 0x00.
12 DOUBLESPI Double SPI data line. 0 RW
0 The SPI port has only 1 data line and can be used as a 3-wire or 4-wire interface.
1 The SPI port has 2 data lines:both bidirectional defining a pseudo dual
3-wire interface where CS and SCLK are shared between the two ports. This mode is
only available for RAM data read or write.
11 SPI_ DRV Double-drive ability for SPI output. 0 RW
0 Single SPI output drive ability.
1 Two-time drive ability on SPI output.
10 DOUT_EN Enables DOUT signal on SDO/SDI2/DOUT pin. 0 RW
0 SDO/SDI2 function input/output.
1 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. RW
3 DOUBLESPIM! Double SPI data line. 0 RW
2 RESETM! Executes software reset of SPI and controllers, reloads default register values, except RW
for Register 0x00.
1 SPI3WIREM' Selects if SPI is using 3-wire or 4-wire interface. RW
0 LSBFIRSTM! LSB first selection. RW

"LSBFIRST t' v h23 o THE Sz & & SPLEMED[EIE 2 RS2 572, SPICONFIG[10:15] (Z1%# |2 SPICONFIG[5:0] D X 7 — %% E L THB LERH Y 7,
N

By MI5]=Ey 0], By MI4l=Ey M), By MI3]=Ey M2], By MI2l=Ey M3, By Mil]=Ety 4], Ev
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BHRAT—H R - LYRXH(POWERCONFIG, 7 FL X 0x01)
% 16.POWERCONFIG @ £ 38

Bits Bit Field Name Settings Description Reset Access
[15:12] | RESERVED 0x00 RW
11 CLK LDO STAT Read-only flag indicating CLKVDD 1P8 LDO is on. 0 R
10 DIGI_LDO_STAT Read-only flag indicating DVDDI1 LDO is on. 0 R
9 DIG2_LDO_STAT Read-only flag indicating DVDD2 LDO is on. 0 R
8 PDN LDO CLK Disables the CLKVDD_1P8 LDO. An external supply is required. 0 RW
7 PDN_LDO_DIGI Disables the DVDD1 LDO. An external supply is required. 0 RW
6 PDN_LDO_DIG2 Disables the DVDD2 LDO. An external supply is required. 0 RW
5 REF_PDN Disables 10 k€ resistor that creates REFIO voltage. User can drive with external 0 RW
voltage or provide external BG resistor.
4 REF_EXT Power down main BG reference including DAC bias. 0 RW
3 DAC1_SLEEP Disables DAC! output current. 0 RW
2 DAC2_SLEEP Disables DAC2 output current. 0 RW
1 DAC3_SLEEP Disables DAC3 output current. 0 RW
0 DAC4 SLEEP Disables DAC4 output current. 0 RW
7B8vY -arvkA—)L LY XR(CLOCKCONFIG, 7 FL X 0x02)
% 17.CLOCKCONFIG @ £ h&iB
Bits Bit Field Name Settings Description Reset Access
[15:12] | RESERVED 0x000 RW
11 DIS CLK1 Disables the analog clock to DAC1 out of the clock distribution block. 0 RW
10 DIS CLK2 Disables the analog clock to DAC2 out of the clock distribution block. 0 RW
9 DIS CLK3 Disables the analog clock to DAC3 out of the clock distribution block. 0 RW
8 DIS CLK4 Disables the analog clock to DAC4 out of the clock distribution block. 0 RW
7 DIS DCLK Disables the clock to core digital block. 0 RW
6 CLK _SLEEP Enables a very low power clock mode. 0 RW
5 CLK PDN Disables and powers down main clock receiver. No clocks will be active in the part. 0 RW
4 EPS Enables Power Save (EPS) enables a low power option for the clock receiver, but 0 RW
maintains low jitter performance on DAC clock rising edge. The DAC clock falling
edge is substantially degraded.
3 DACI_INV_CLK Cannot use EPS while using this bit. Inverts the clock inside DAC Core 1 allowing 0 RW
180° phase shift in DAC1 update timing.
2 DAC2_INV_CLK Cannot use EPS while using this bit. Inverts the clock inside DAC Core 2 allowing 0 RW
180° phase shift in DAC2 update timing.
1 DAC3 INV_CLK Cannot use EPS while using this bit. Inverts the clock inside DAC Core 3 allowing 0 RW
180° phase shift in DAC3 update timing.
0 DAC4 INV_CLK Cannot use EPS while using this bit. Inverts the clock inside DAC Core 4 allowing 0 RW
180° phase shift in DAC4 update timing.
)77 LY REHR L RS (REFADJ, 7 FL R 0x03)
#* 18.REFADJ @ v ~E#ER
Bits Bit Field Name Settings Description Reset Access
[15:6] | RESERVED 0x000 RW
[5:0] BGDR Adjusts the BG 10 kQ resistor (nominal) to 8 k€ to 12 k€, changes BG voltage 0x00 RW
from 800 mV to 1.2 V, respectively.

Rev. A — 34/48 —



AD9106

DAC47+0% - 54>« LY XA (DACAAGAIN, 7 FL X 0x04)
% 19.DAC4AGAIN O E v 58S

Bits Bit Field Name Settings Description Reset Access
15 RESERVED 0 RW
[14:8] DAC4 _GAIN_CAL DAC4 analog gain calibration output—read only. 0x00 R

7 RESERVED 0 RW
[6:0] DAC4 GAIN DAC4 analog gain control while not in calibration mode—twos complement. 0x00 RW
DAC3 7+ R%Y - 514>« LY X4 (DAC3AGAIN, 7 KL R 0x05)

% 20.DAC3AGAIN ® E v + B

Bits Bit Field Name Settings Description Reset Access
15 RESERVED 0 RW
[14:8] DAC3 GAIN CAL DACS3 analog gain calibration output—read only. 0x00 R

7 RESERVED 0 RW
[6:0] DAC3_GAIN DACS3 analog gain control while not in calibration mode—twos complement. 0x00 RW
DAC277+R8% - 54> - LY XA (DAC2AGAIN, 7 FL X 0x06)

% 21.DAC2AGAIN ® E v +Fi8H

Bits Bit Field Name Settings Description Reset Access
15 RESERVED 0 RW
[14:8] DAC2_GAIN_CAL DAC?2 analog gain calibration output—read only. 0x00 R

7 RESERVED 0 RW
[6:0] DAC2_GAIN DAC?2 analog gain control while not in calibration mode—twos complement. 0x00 RW
DAC1 7F+R% - 514>« LY XA (DACIAGAIN, 7 KL R 0x07)

% 22.DAC1AGAIN @ E v h5itBA

Bits Bit Field Name Settings Description Reset Access
15 RESERVED 0 RW
[14:8] DAC1_GAIN _CAL DACI analog gain calibration output—read only. 0x00 R

7 RESERVED 0 RW
[6:0] DAC1_GAIN DACI analog gain control while not in calibration mode—twos complement. 0x00 RW
DACF7FRY - 54> - LYY - LYRXRZ(DACXRANGE, 7 FL X 0x08)

% 23.DACXRANGE o £ ~&iBH

Bits Bit Field Name Settings Description Reset Access
[15:8] | RESERVED 0x00 RW
[7:6] DAC4 GAIN_RNG DAC4 gain range control. 0x0 RW
[5:4] DAC3_GAIN_RNG DACS3 gain range control. 0x0 RW
[3:2] DAC2_GAIN_RNG DAC?2 gain range control. 0x0 RW
[1:0] DACI1_GAIN_RNG DACI gain range control. 0x0 RW
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FSADJ4 L X & (DAC4ARSET, 7 KL X 0x09)

% 24.DACARSET @ E v MEiBA

Bits Bit Field Name Settings Description Reset Access

15 DAC4 RSET EN For write, enable the internal Rsgr resistor for DAC4; for read, Rsgr for 0x00 RW
DACH4 is enabled during calibration mode.

[14:13] | RESERVED 0x00 RW

[12:8] DAC4 RSET CAL Digital control value of Rggr resistor for DAC4 after calibration—read only. 0x00 R

[7:5] RESERVED 0x00 RW

[4:0] DAC4 RSET Digital control to set the value of Rggr resistor in DAC4. 0x0A RW

FSADJ3 L ¥ X 2 (DAC3RSET, 7 KL X 0x0A)

% 25.DAC3RSET ® v ~&iHA

Bits Bit Field Name Settings Description Reset Access

15 DAC3 RSET EN For write, enable the internal Rggr resistor for DAC3; for read, Rggr for 0 RW
DACS3 is enabled during calibration mode.

[14:13] | RESERVED 0x0 RW

[12:8] DAC3 RSET CAL Digital control value of Rggr resistor for DAC3 after calibration—read only. 0x00 R

[7:5] RESERVED 0x0 RW

[4:0] DAC3 RSET Digital control to set the value of Rggr resistor in DAC3. 0x0A RW

FSADJ2 LY X %2 (DAC2RSET, 7 KL X 0x0B)

% 26.DAC2RSET ® E v M EiHA

Bits Bit Field Name Settings Description Reset Access

15 DAC2_RSET_EN For write, enable the internal Rggr resistor for DAC2; for read, Rggr for 0 RW
DAC?2 is enabled during calibration mode.

[14:13] | RESERVED 0x0 RW

[12:8] DAC2 RSET CAL Digital control value of Rggr resistor for DAC2 after calibration—read only. 0x00 R

[7:5] RESERVED 0x0 RW

[4:0] DAC2_RSET Digital control to set the value of Rggr resistor in DAC2. 0xA RW

FSADJ1 LY X % (DACIRSET, 7 FL X 0x0C)

% 27.DACTRSET ® E v M EiHA

Bits Bit Field Name Settings Description Reset Access

15 DAC1_RSET_EN For write, enable the internal Rggr resistor for DAC1; for read, Rggr for DACI is 0x00 RW
enabled during calibration mode.

[14:13] | RESERVED 0x00 RW

[12:8] DACI1_RSET_CAL Digital control value of Rsgr resistor for DACI after calibration—read only. 0x00 R

[7:5] RESERVED 0x0 RW

[4:0] DAC1_RSET Digital control to set the value of Rggr resistor in DACI. 0x0A RW
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F¥JJL—23> - LYRH(CALCONFIG, 7 KL R 0x0D)
% 28.CALCONFIG M E v k5it8A

Bits Bit Field Name Settings Description Reset Access
15 RESERVED 0 RW

14 COMP_OFFSET OF Compensation offset calibration value overflow. 0 R

13 COMP_OFFSET UF Compensation offset calibration value underflow. 0 R

12 RSET CAL OF Rsgr calibration value overflow. 0 R

11 RSET CAL _UF Rsgr calibration value underflow. 0 R

10 GAIN_CAL OF Gain calibration value overflow. 0 R

9 GAIN_CAL UF Gain calibration value underflow. 0 R

8 CAL RESET Pulse this bit high and low to reset the calibration results. 0 RW

7! CAL MODE Read-only flag indicating calibration is being used. 0 R

6' CAL _MODE _EN Enables the gain calibration circuitry. 0 RW
[5:4] COMP_CAL_RNG Offset calibration range. 0x0 RW

3 CAL CLK_EN Enables the calibration clock to calibration circuitry. 0 RW
[2:0] CAL _CLK DIV Sets divider from DAC clock to calibration clock. 0x0 RW
'nhr—ya v OER

avnRL—4 -F27€y k- LYRXS(COMPOFFSET, 7 KL R 0x0E)

% 29.COMPOFFSET @ E v h3i8H

Bits Bit Field Name Settings Description Reset Access
15 RESERVED 0x00 RW
[14:8] COMP_OFFSET_CAL The result of the offset calibration for the comparator. 0x00 R
[7:2] RESERVED 0x00 RW

1 CAL_FIN Read-only flag indicating calibration is completed. 0x00 R

0 START_CAL Start a calibration cycle. 0x00 RW
HH/42—>2 - LY XS (RAMUPDATE. 7 KL X 0x1D)

% 30.RAMUPDATE @ £ ~5iBA

Bits Bit Name Settings Description Reset Access
[15:1] | RESERVED 0x00 RW

0 RAMPUPDATE Update all SPI setting with new configuration (self clearing). 0 RW
ARV R/RT—H R - LYAF(PAT_STATUS. 7 KL R O0x1E)

% 31.PAT_STATUS ® E v ~E1BA

Bits Bit Field Name Settings Description Reset Access
[15:4] RESERVED 0x000 RW

3 BUF _READ Read back from updated buffer. 0 RW

2 MEM_ACCESS Memory SPI access enable. 0 RW

1 PATTERN Status of pattern being played, read only. 0 R

0 RUN Allows the pattern generation and stop pattern after trigger. 0 RW
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ATV R/RT—R R« LYXA(PAT_TYPE., 7 FL X 0x1F)
% 32.PAT_TYPE O E v hEi8A

Bits Bit Field Name Settings Description Reset Access
[15:1] | RESERVED 0x0000 RW
0 PATTERN_RPT Setting this bit allows the pattern to repeat the number of times defined in 0 RW
DAC4 3PATx and DAC2_1PATx.
0 Pattern continuously runs.
1 Pattern repeats the number of times defined in DAC4 3PATx and
DAC2_1PATx.
F)ABEBABUTIL - IRNE—VFETOREEL X4 (PATTERN_DLY, 7 FL X 0x20)
% 33. PATTERN_DLY @ E v &iBA
Bits Bit Field Name Settings Description Reset Access
[15:0] PATTERN DELAY Time between trigger low and pattern start in number of DAC clock 0x000E RW
cycles + 1.
DAC4A T LA -+ Tty b - LYXA(DACADOF, 7 FL R 0x22)
% 34.DAC4DOF O £ hiBA
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC4_DIG_OFFSET DACH4 digital offset. 0x000 RW
[3:0] RESERVED 0x00 RW
DAC3FL4AI)I -F 7y k- LYXAZ(DAC3DOF, 7 FL R 0x23)
% 35.DAC3DOF ® v ~EiBA
Bits Bit Field Name Settings Description Reset Access
[15:4] | DAC3_DIG OFFSET DAC3 digital offset. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC2 ¥4I -+ T7+vy b - LYXA(DAC2DOF, 7 FL R 0x24)
% 36.DAC2DOF O vy ~5iBA
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC2_DIG_OFFSET DAC?2 digital offset. 0x000 RW
[3:0] RESERVED 0x00 RW
DAC1 T4 -7y b - LYXA(DACIDOF, 7 FL X 0x25)
% 37.DAC1DOF ® Evv ~5iBA
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC1_DIG OFFSET DACI digital offset. 0x000 RW
[3:0] RESERVED 0x00 RW
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Wave3/Wave4 IR L < X 4 (WAV4_3CONFIG, 7 KL X 0x26)
% 38.WAV4_3CONFIG O E v k58

Bits Bit Field Name Settings Description Reset Access
[15:14] | RESERVED 0x00 RW
[13:12] | PRESTORE_SEL4 0x00 RW
0 Constant value held into DAC4 constant value MSB/LSB register.
1 Sawtooth defined in DAC4 sawtooth configuration register (SAW4 3CONFIG).
2 Pseudo-random sequence.
3 DDS4 output.
[11:10] | RESERVED 0x00 RW
[9:8] WAVE_SEL4 0x1 RW
0 Waveform read from RAM between START ADDR4 and STOP_ADDRA4.
1 Prestored waveform.
2 Prestored waveform using START DELAY4 and PATTERN_PERIOD.
3 Prestored waveform modulated by waveform from RAM.
[7:6] RESERVED 0x00 RW
[5:4] PRESTORE_SEL3 0x00 RW
0 Constant value held into DAC3 constant value MSB/LSB register.
1 Sawtooth defined in DAC3 sawtooth configuration register (SAW4_3CONFIG).
2 Pseudo-random sequence.
3 DDS3 output.
[3:2] RESERVED 0x00 RW
[1:0] WAVE_SEL3 0x1 RW
0 Waveform read from RAM between START ADDR3 and STOP_ADDR3.
1 Prestored waveform.
2 Prestored waveform using START DELAY3 and PATTERN_PERIOD.
3 Prestored waveform modulated by waveform from RAM.
Wave1/Wave2 ;&R L O X 4 (WAV2_1CONFIG, 7 FL X 0x27)
#* 39.WAV2_1CONFIG @ E v ~EiBH
Bits Bit Field Name Settings Description Reset Access
[15:14] | RESERVED 0x0 RW
[13:12] | PRESTORE_SEL2 0x0 RW
0 Constant value held into DAC2 constant value MSB/LSB register.
1 Sawtooth defined in DAC2 sawtooth configuration register (SAW2_1CONFIG).
2 Pseudo-random sequence.
3 DDS2 output.
11 MASK_DAC4 Mask DAC4 to DAC4_CONST value. 0 RW
10 CH2_ADD Add DAC2 and DAC4, output at DAC2. RW
0 Normal operation for DAC2/DACA4.
1 Add DAC2 and DAC4, output from DAC2.
[9:8] WAVE_SEL2 0x1 RW
0 Waveform read from RAM between START ADDR2 and STOP_ADDR?2.
1 Prestored waveform.
2 Prestored waveform using START DELAY2 and PATTERN PERIOD.
3 Prestored waveform modulated by waveform from RAM.
[7:6] RESERVED 0x0 RW
[5:4] PRESTORE_SELI 0x0 RW
0 Constant value held into DACI1 constant value MSB/LSB register.
1 Sawtooth defined in DAC1 sawtooth configuration register (SAW2_1CONFIG).
2 Pseudo-random sequence.
3 DDSI1 output.
3 MASK DAC3 Mask DAC3 to DAC3_CONST value. RW
2 CH1_ADD Add DACI and DAC3, output at DACI. RW
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Bits Bit Field Name Settings Description Reset Access
0 Normal operation for DAC1/DAC3.
1 Add DACI and DAC3, and output at DACI. In this start_delay case, DAC3 output
remains unchanged.
[1:0] WAVE_SELI 0x1 RW
0 Waveform read from RAM between START _ADDRI1 and STOP_ADDRI.
1 Prestored waveform.
2 Prestored waveform using START DELAY1 and PATTERN_PERIOD.
3 Prestored waveform modulated by waveform from RAM.

DACHEfia > tO—JL - LY X4 (PAT_TIMEBASE, 7 FL X 0x28)
3% 40.PAT_TIMEBASE O v +E¢ER

Bits Bit Field Name Settings Description Reset Access
[15:12] | RESERVED 0x00 RW
[11:8] HOLD Number of times the DAC value holds the sample (0 = DAC holds for 1 sample). 0x1 RW
[7:4] PAT _PERIOD BASE Number of DAC clock period per PATTERN_PERIOD LSB 0x1 RW
(0 =PATTERN_PERIOD LSB = 1 DAC clock period).
[3:0] START _DELAY_ BASE Number of DAC clock period per START DELAYx LSB 0x1 RW
(0=START DELAYx LSB = I DAC clock period).

RE—VEBL Y X% (PAT_PERIOD, 7 KL X 0x029)
3% 41.PAT_PERIOD M £ 5 8H

Bits Bit Field Name Settings Description Reset Access

[15:0] PATTERN_PERIOD Pattern period register. 0x8000 RW

DAC3/DAC4 /33— YR LY A 7 ILEL P X2 (DAC4_3PATx. 7 FL X 0x2A)
5% 42.DAC4 3PATX D £ 5B

Bits Bit Field Name Settings Description Reset Access
[15:8] DAC4 REPEAT CYCLE Number of DAC4 pattern repeat cycles + 1, (0 = repeat 1 pattern). 0x01 RW
[7:0] DAC3_REPEAT CYCLE Number of DAC3 pattern repeat cycles + 1, (0 = repeat 1 pattern). 0x01 RW

DAC1/DAC2 /33— YR LY A VLB L O X2 (DAC2_1PATx. 7 FL X 0x2B)
2 43.DAC2_1PATX M E v +5i8A

Bits Bit Field Name Settings Description Reset Access
[15:8] DAC2 _REPEAT CYCLE Number of DAC2 pattern repeat cycles + 1, (0 - repeat 1 pattern). 0x01 RW
[7:0] DAC1_REPEAT CYCLE Number of DAC1 pattern repeat cycles + 1, (0 - repeat 1 pattern). 0x01 RW
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k1 ABtEA S DOUT EBE THEEL X4 (DOUT_START_DLY, 7 KL X 0x2C)
5% 44. DOUT_START_DLY ® £ 5487

Bits Bit Field Name Settings Description Reset Access
[15:0] DOUT_START Time between trigger low and DOUT signal high in number of DAC clock 0x0003 RW
cycles.

DOUT %5 L ¥ X # (DOUT_CONFIG, 7 FL X 0x2D)
% 45.D0OUT_CONFIG ® E v hEiBA
Bits Bit Field Name Settings Description Reset Access
[15:6] | RESERVED 0x0000 | RW
5 DOUT_VAL Manually sets DOUT signal value, only valid when DOUT_MODE = 0 (manual 0 RW

mode).
4 DOUT_MODE Sets different enable signal mode. 0 RW

0x0 DOUT pin is output from SDO/SDI2/DOUT pin and is manually controlled by Bit 5,
DOUT_EN in Register 0x00 which 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
DAC4 EEfEL £ X 4 (DAC4_CST, 7 KL R 0x2E)
% 46.DAC4_CSTm E v MEiHA
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC4_CONST Most significant byte of DAC4 constant value. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC3 EE{EL £ X4 (DAC3_CST, 7 KL X 0x2F)
% 47.DAC3_CSTm Ew B
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC3_CONST Most significant byte of DAC3 constant value. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC2 EEEL X% (DAC2_CST. 7 KL X 0x30)
% 48.DAC2_CST M E v EiBA
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC2_CONST Most significant byte of DAC2 constant value. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC1EEfEL X4 (DAC1_CST, 7 KL X 0x31)
% 49.DAC1_CSTm Ew MEiHA
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC1_CONST Most significant byte of DAC1 constant value. 0x000 RW
[3:0] RESERVED 0x0 RW
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DAC4 74U - 4 > - LT R4 (DAC4_DGAIN, 7 KL X 0x32)
% 50.DAC4 DGAIN O E'v k58]

Bits Bit Field Name Settings Description Reset Access
[15:4] DAC4 DIG_GAIN DAC4 digital gain range of +2 to —2. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC3 T4 )L - 54>+ LY R4 (DAC3_DGAIN, 7 KL R 0x33)
% 51.DAC3_DGAIN @ E v B
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC3_DIG_GAIN DAC3 digital gain. Range of +2 to —2. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC2 ¥4 - 4 > « LY XA (DAC2_DGAIN, 7 FL X 0x34)
% 52.DAC2_DGAIN @ E v 3B
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC2_DIG_GAIN DAC?2 digital gain. Range of +2 to —2. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC1 T4 - 4>+ LY R4 (DACI_DGAIN, 7 KL X 0x35)
% 53.DAC1_DGAIN ® E v hEiBH
Bits Bit Field Name Settings Description Reset Access
[15:4] DAC1 _DIG_GAIN DACI digital gain. Range of +2 to —2. 0x000 RW
[3:0] RESERVED 0x0 RW
DAC3/4 §BERE L ¥ X % (SAW4_3CONFIG, 7 FL X 0x36)
% 54.5AW4_3CONFIG D Evv ~FitBA
Bits Bit Field Name Settings Description Reset Access
[15:10] SAW_STEP4 Number of samples per step for DACA4. 0x01 RW
[9:8] SAW_TYPE4 The type of sawtooth (positive, negative, or triangle) for DAC4. 0x0 RW

0 Ramp up saw wave.

1 Ramp down saw wave.

2 Triangle saw wave.

3 No wave, zero.
[7:2] SAW_STEP3 Number of samples per step for DAC3. 0x01 RW
[1:0] SAW_TYPE3 The type of sawtooth (positive, negative, or triangle) for DAC3. 0x0 RW

0 Ramp up saw wave.

1 Ramp down saw wave.

2 Triangle saw wave.

3 No wave, zero.
DAC1/2 §ERE L X 4 (SAW2_1CONFIG, 7 KL X 0x37)
% 55.5AW2_1CONFIG ® £ v ~FHBA
Bits Bit Field Name Settings Description Reset Access
[15:10] | SAW_STEP2 Number of samples per step for DAC2. 0x01 RW
[9:8] SAW_TYPE2 The type of sawtooth (positive, negative, or triangle) for DAC2. 0x0 RW

0 Ramp up saw wave.

1 Ramp down saw wave.

2 Triangle saw wave.

3 No wave, zero.
[7:2] SAW_STEPI Number of samples per step for DACI1. 0x01 RW
[1:0] SAW_TYPEI The type of sawtooth (positive, negative, or triangle) for DACI. 0x0 RW
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Bits Bit Field Name Settings Description Reset Access
0 Ramp up saw wave.
1 Ramp down saw wave.
2 Triangle saw wave.
3 No wave, zero.

DDS Fa—=24% - J—FK MSB L ¥ X4 (DDS_TW32, 7 KL X 0x3E)
% 56.DDS TW32 M E v ~EiBA

Bits Bit Field Name Settings Description Reset Access

[15:0] DDSTW_MSB DDS tuning word MSB. 0x0000 RW

DDS Fa—=>4% +J—FLSB LY X4%(DDS_TW1, 7 KL X 0x3F)
3% 57.DDS_TW1 D E v 58

Bits Bit Field Name Settings Description Reset Access
[15:8] DDSTW_LSB DDS tuning word LSB. 0x00 RW
[7:0] RESERVED 0x00 RW

DDS4 fiiffA 7ty b - L X4 (DDS4_PW, 7 FL X 0x40)
% 58.DDS4_PW O £ ~EHBA

Bits Bit Field Name Settings Description Reset Access

[15:0] DDS4 PHASE DDS4 phase offset. 0x0000 RW

DDS3 fiiffA 7ty b - L X4 (DDS3_PW, 7 FL X 0x41)
% 59.0DS3 PW M £ ~EiBA

Bits Bit Field Name Settings Description Reset Access

[15:0] DDS3 PHASE DDS3 phase offset. 0x0000 RW

DDS2 fii#4 7& v b - LY X4 (DDS2_PW, 7 FL X 0x42)
3% 60.DDS2_PW O E v ~Ei8A

Bits Bit Field Name Settings Description Reset Access

[15:0] DDS2_PHASE DDS2 phase offset. 0x0000 RW

DDS1 4 7€y b - LY X4 (DDS1_PW, 7 FL X 0x43)
%< 61.D0DS1_PW O E v ~Ei8A

Bits Bit Field Name Settings Description Reset Access

[15:0] DDS1_PHASE DDSI phase offset. 0x0000 RW
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NRE—2HE1 LSRR (TRIG_TW_SEL, 7 FL X 0x44)
%= 62.TRIG_TW_SEL O E v 3487

Bits Bit Field Name Settings Description Reset Access
[15:22] | RESERVED 0x0000 RW
1 TRIG DELAY_EN Enable start delay as trigger delay for all four channels. 0 RW
0 Delay repeats for all patterns.
1 Delay is only at the start of first pattern.
0 RESERVED 0 RW
88—l 2 LY X2 (DDSx_CONFIG, 7 KL X 0x45)
% 63.DDSx_CONFIG @ E v hiBA
Bits Bit Field Name Settings Description Reset Access
15 DDS COS _EN4 Enable DDS4 cosine output of DDS instead of sine wave. 0 RW
14 DDS MSB_EN4 Enable the clock for the RAM address. Increment is coming from the DDS4 MSB. 0 RW
Default is coming from DAC clock.
13 RESERVED 0 RW
12 RESERVED 0 RW
11 DDS COS_EN3 Enable DDS3 cosine output of DDS instead of sine wave. 0 RW
10 DDS MSB_EN3 Enable the clock for the RAM address. Increment is coming from the DDS3 MSB. 0 RW
Default is coming from DAC clock.
9 PHASE MEM_EN3 Enable DDS3 phase offset input coming from RAM reading START ADDR3. Since | 0 RW
phase word is 8 bits and RAM data is 14 bits, only
8 MSB of RAM are taken into account. Default is coming from SPI map,
DDS3_PHASE.
8 RESERVED RW
7 DDS COS _EN2 Enable DDS2 cosine output of DDS instead of sine wave. RW
DDS MSB_EN2 Enable the clock for the RAM address. Increment is coming from the DDS2 MSB. RW
Default is coming from DAC clock.
5 RESERVED 0 RW
4 RESERVED 0 RW
3 DDS COS_ENI1 Enable DDS1 cosine output of DDS instead of sine wave. 0 RW
2 DDS MSB_ENI Enable the clock for the RAM address. Increment is coming from the DDS1 MSB. 0 RW
Default is coming from DAC clock.

1 RESERVED 0 RW
0 TW_MEM_EN Enable DDS tuning word input coming from RAM reading using START ADDRI. RW
Since tuning word is 24 bits and RAM data is 14 bits,

10 bits are set to Os depending on the value of the TW_MEM_SHIFT bits in the
TW_RAM_CONFIG register. Default is coming from SPI map, DDSTW.
TW_RAM_CONFIG L X 4 (TW_RAM_CONFIG, 7 FL X 0x47)
% 64.TW_RAM_CONFIG O v ~FHER
Bits Bit Field Name Settings Description Reset Access
[15:5] | RESERVED 0x000 RW
[4:0] TW_MEM_SHIFT TW_MEM_ENI must be set = 1 to use this bit field. 0x00 RW
0x00 DDSITW = {RAM[11:0],12'b0}
0x01 DDSITW = {DDSI1TW[23],RAM[11:0],11'b0}
0x02 DDSITW = {DDS1TW[23:22],RAM[11:0],10'b0}
0x03 DDSITW = {DDSI1TW[23:21],RAM[11:0],9'b0}
0x04 DDSITW = {DDSI1TW[23:20],RAM[11:0],8'b0}
0x05 DDSITW = {DDS1TW[23:19],RAM[11:0],7'b0}
0x06 DDSITW = {DDS1TW[23:18],RAM[11:0],6'b0}
0x07 DDSITW = {DDSI1TW[23:17],RAM[11:0],5'b0}
0x08 DDSITW = {DDSITW[23:16],RAM[11:0],3'b0}
0x09 DDSITW = {DDS1TW[23:15],RAM[11:0],4'b0}
0x0A DDSITW = {DDS1TW[23:14],RAM[11:0],2’b0}
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Bits Bit Field Name Settings Description Reset Access

0x0B DDSITW = {DDS1TW[23:13],RAM[11:0],1°b0}

0x0C DDSITW = {DDS1TW[23:12],RAM[11:0]}

0x0D DDSITW = {DDSITW[23:11],RAM[11:1]}

0x0E DDSITW = {DDSI1TW[23:10],RAM[11:2]}

0xOF DDSITW = {DDS1TW[23:9],RAM[11:3]}

0x10 DDSITW = {DDS1TW[23:8],RAM[11:4]}

X Reserved
BASRIEEE 4 L P X 4 (START_DLY4, 7 KL X 0x50)
% 65.START_DLY4 @ E v ~FiBA
Bits Bit Field Name Settings Description Reset Access
[15:0] START _DELAY4 Start delay of DACA4. 0x0000 RW
BtR7 KL X 4 LY X4 (START_ADDR4, 7 KL R 0x51)
% 66.START_ADDR4 0 £+ EiBA
Bits Bit Field Name Settings Description Reset Access
[15:4] START ADDR4 RAM address where DAC4 starts to read waveform. 0x000 RW
[3:0] RESERVED 0x00 RW
EIE7 RLAX 4 LY X% (STOP_ADDR4, 7 KL X 0x52)
% 67.STOP_ADDR4 v ~EHER
Bits Bit Field Name Settings Description Reset Access
[15:4] STOP_ADDR4 RAM address where DAC4 stops to read waveform. 0x000 RW
[3:0] RESERVED 0x00 RW
DDS ¥4 4 JL 4 LY R4 (DDS_CYC4. 7 KL R 0x53)
% 68.DDS_CYC4 M E v MEiHA
Bits Bit Field Name Settings Description Reset Access
[15:0] DDS _CYC4 Number of sine wave cycles when DDS prestored waveform with start and stop | 0x0001 RW

delays is selected for DAC4 output.

BHIAIEEE 3 LR 2 (START_DLY3, 7 KL X 0x54)
% 69.START_DLY3 @ E v ~3iBA
Bits Bit Field Name Settings Description Reset Access
[15:0] START_DELAY3 Start delay of DAC3. 0x0000 RW
B#E7 FL X 3 LY R4 (START_ADDR3, 7 KL R 0x55)
% 70.START_ADDR3 ® £y h&iHA
Bits Bit Field Name Settings Description Reset Access
[15:4] START ADDR3 RAM address where DACS3 starts to read waveform. 0x000 RW
[3:0] RESERVED 0x0 RW
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b7 FLR 3 LY X% (STOP_ADDR3, 7 KL 0x56)
% 71.STOP_ADDR3 M £ k5183

Bits Bit Field Name Settings Description Reset Access

[15:4] STOP_ADDR3 RAM address where DAC3 stops to read waveform. 0x0000 RW

[3:0] RESERVED 0x0 RW

DDS B4 9 )% 3 L X4 (DDS_CYC3, 7 KL X 0x57)

% 72.DDS_CYC3 m Ey &iHA

Bits Bit Field Name Settings Description Reset Access

[15:0] DDS CYC3 Number of sine wave cycles when DDS prestored waveform with start and stop 0x0001 RW
delays is selected for DAC3 output.

BB 2 L P X 2 (START_DLY2, 7 KL X 0x58)

% 73.START_DLY2 ® E v ~FiBA

Bits Bit Field Name Settings Description Reset Access

[15:0] START_DELAY?2 Start delay of DAC2. 0x0000 RW

BtR7 KL X 2 LY R4 (START_ADDR2, 7 KL R 0x59)

% 74.START_ADDR2 @ E v M EiBA

Bits Bit Field Name Settings Description Reset Access

[15:4] START ADDR2 RAM address where DAC?2 starts to read waveform. 0x000 RW

[3:0] RESERVED 0x0 RW

EIE7 FLRX 2 LY R % (STOP_ADDR2, 7 KL X 0x5A)

% 75.STOP_ADDR2 ® £ v ~E#ER

Bits Bit Field Name Settings Description Reset Access

[15:4] STOP_ADDR2 RAM address where DAC?2 stops to read waveform. 0x000 RW

[3:0] RESERVED 0x0 RW

DDS 44 &)L 2 LY R4 (DDS_CYC2. 7 KL X 0x5B)

% 76.DDS_CYC2 M E v M EiHA

Bits Bit Field Name Settings Description Reset Access

[15:0] DDS _CYC2 Number of sine wave cycles when DDS prestored waveform with start and 0x0001 RW
stop delays is selected for DAC2 output.

BHIAEEE 1 LR 2 (START_DLY1, 7 FL X 0x5C)

% 77.START_DLY1 @ E v ~FiBA

Bits Bit Field Name Settings Description Reset Access

[15:0] START _DELAY1 Start delay of DACI. 0x0000 RW
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B#R7 KL X 1 LY RS (START_ADDR1, 7 KL X 0x5D)
% 78.START_ADDR1 M E v +Ei8A

Bits Bit Field Name Settings Description Reset Access

[15:4] START_ADDRI1 RAM address where DACI starts to read waveform. 0x000 RW

[3:0] RESERVED 0x0 RW

L7 FLA 1LY AR (STOP_ADDR1, 7 KL X 0x5E)

% 79.STOP_ADDR1 @ E' v ~E#ER

Bits Bit Field Name Settings Description Reset Access

[15:4] STOP_ADDRI1 RAM address where DAC1 stops to read waveform. 0x000 RW

[3:0] RESERVED 0x0 RW

DDS YA 4 JL1 LR 4%(DDS_CYC1. 7 KL X 0x5F)

% 80.DDS _CYC1 M E v hEEA

Bits Bit Field Name Settings Description Reset Access

[15:0] DDS CYCl1 Number of sine wave cycles when DDS prestored waveform with start and 0x0001 RW

stop delays is selected for DAC1 output.

CFG Error LY X2 (CFG_ERROR., 7 KL X 0x60)

% 81.CFG_ERROR M v ~ B

Bits Bit Field Name Settings Description Reset Access

15 ERROR _CLEAR Writing this bit clears all errors. 0 R

[14:6] CFG_ERROR 0x00 R

5 DOUT_START LG ERR When DOUT_START is larger than pattern delay, this error is 0 R
toggled.

4 PAT DLY SHORT ERR When pattern delay value is smaller than default value, this error is 0 R
toggled.

3 DOUT_START SHORT ERR When DOUT _START value is smaller than default value, this error | 0 R
is toggled.

2 PERIOD_SHORT ERR When period register setting value is smaller than pattern play 0 R
cycle, this error is toggled.

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

0 MEM_READ ERR When there is a memory read conflict, this error flag is toggled. 0 R
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