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=1
Parameter’ Min Typ Max Unit Test Conditions/Comments
SIGNAL DAC SPECIFICATIONS
Resolution 10 Bits
Update Rate
A Grade 5 MSPS
B Grade 16 MSPS
Vour Maximum 0.645 A\
Vour Minimum 37 mV
Voo 0.610 \%
Vour TC 200 ppm/°C
DC Accuracy
Integral Nonlinearity (INL) +1.0 LSB
Differential Nonlinearity (DNL) +0.5 LSB
DDS SPECIFICATIONS
Dynamic Specifications
Signal-to-Noise Ratio (SNR)
A Grade —64 dB fucik = 5 MHz, four = fucix/4096
B Grade —64 dB fucik = 16 MHz, four = fucix/4096
Total Harmonic Distortion (THD)
A Grade —68 dBc fuerk = 5 MHz, four = fmcrk/4096
B Grade —68 dBc fucik = 16 MHz, four = fucix/4096
Spurious-Free Dynamic Range (SFDR)
Wideband (0 to Nyquist)
A Grade —65 dBc fumerk = 5 MHz, four = fmek/50
B Grade —65 dBc fucik = 16 MHz, four = fucik/50
Narrow-Band (+200 kHz)
A Grade -94 dBc fuerk = 5 MHz, four = fmerk/50
B Grade -97 dBc fucik = 16 MHz, four = fucik/50
Clock Feedthrough -67 dBc
Wake-Up Time 1 ms
LOGIC INPUTS
Input High Voltage, Vinn 1.7 \Y% 2.3 Vto 2.7 V power supply
2.0 v 2.7V to 3.6 V power supply
2.8 v 4.5V to 5.5V power supply
Input Low Voltage, VinL 0.5 \% 2.3V to 2.7 V power supply
0.7 \Y% 2.7 Vto 3.6 V power supply
0.8 A% 4.5V to 5.5V power supply
Input Current, Iivu/Ine 10 mA
Input Capacitance, Cy 3 pF
POWER SUPPLIES fmck = 16 MHz, four = fuck/4096
VDD 2.3 5.5 \Y
Iop
A Grade 3.7 5.0 mA Ipp code dependent; see Figure 6
B Grade 4.5 55 mA Ipp code dependent; see Figure 7
Low Power Sleep Mode 0.5 0.8 mA DAC powered down (SLEEP1 and SLEEP12
bits = 11; see Table 15)
VYRR EEHDH 1 T-40°C~+125°C T, typ 1% 25°C THEL TET,
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Parameter’ Limit at Tyn to Tyax Unit Description

t) 62.5 ns min MCLK period (fucix = 16 MHz)

ts 25 ns min MCLK high duration (fucix = 16 MHz)

t3 25 ns min MCLK low duration (fycix = 16 MHz)

ty 25 ns min SCLK period

ts 10 ns min SCLK high duration

te 10 ns min SCLK low duration

t7 5 ns min FSYNC to SCLK falling edge setup time

tg 10 ns min SCLK falling edge to FSYNC rising edge time
ty—5 ns max

to 5 ns min Data setup time

tio 3 ns min Data hold time

th 5 ns min SCLK high to FSYNC falling edge setup time
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Parameter Rating

VDD to AGND —-03Vto+6V
VDD to DGND —03Vto+6V
AGND to DGND -0.3Vto+03V
CAP/2.5V 275V

Digital I/O Voltage to DGND
Analog I/O Voltage to AGND
Operating Temperature Range

—-03VtoVDD+03V
—-03VtoVDD+03V

Industrial (B Version) —40°C to +125°C
Storage Temperature Range —65°C to +150°C
Maximum Junction Temperature 150°C
Lead Temperature, Soldering (10 sec) 300°C
IR Reflow, Peak Temperature 220°C
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MODE + OPBITEN T ]/
1 DIGITAL
MUX OUTPUT O vouT
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DIV2 4

OPBITEN ‘é

[p15 [ D14 [ D13 D12 D11 | D10 [D9] 7 D6 | D5 [pa|D3[D2] D1 [Do |5

[0 [ 0 [B28 [HLB| FSEL | PSEL | 0 |RESET|SLEEP1|SLEEP12|OPBITEN| 0 |DIV2| 0 |MODE[ 0 |}
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Bit Bit Name Description

D13 B28 Two write operations are required to load a complete word into either of the frequency registers.
B28 =1 allows a complete word to be loaded into a frequency register in two consecutive writes. The first write contains the 14 LSBs
of the frequency word, and the second write contains the 14 MSBs. The first two bits of each 16-bit word define the frequency register
to which the word is loaded and should, therefore, be the same for both consecutive writes. See Table 9 for the appropriate addresses.
The write to the frequency register occurs after both words have been loaded, so the register never holds an intermediate value. An
example of a complete 28-bit write is shown in Table 10. Note, however, that consecutive 28-bit writes to the same frequency register
are not allowed; to execute consecutive 28-bit writes, you must alternate between the frequency registers.
B28 = 0 configures the 28-bit frequency register to operate as two 14-bit registers, one containing the 14 MSBs and the other
containing the 14 LSBs. In this way, the 14 MSBs of the frequency word can be altered independently of the 14 LSBs, and vice versa.
To alter the 14 MSBs or the 14 LSBs, a single write is made to the appropriate frequency address. Bit D12 (HLB) informs the
AD9837 whether the bits to be altered are the 14 MSBs or the 14 LSBs.

D12 HLB This control bit allows the user to continuously load the MSBs or LSBs of a frequency register while ignoring the remaining 14 bits.
This is useful if the complete 28-bit resolution is not required. The HLB bit is used in conjunction with the B28 bit (Bit D13). The
HLB bit indicates whether the 14 bits to be loaded are transferred to the 14 MSBs or the 14 LSBs of the addressed frequency register.
Bit D13 (B28) must be set to 0 to change the MSBs or LSBs of a frequency word separately. When Bit D13 (B28) is set to 1, the HLB
bit is ignored.
HLB =1 allows a write to the 14 MSBs of the addressed frequency register.
HLB = 0 allows a write to the 14 LSBs of the addressed frequency register.

D11 FSEL The FSEL bit defines whether the FREQO register or the FREQ1 register is used in the phase accumulator (see Table 8).

D10 PSEL The PSEL bit defines whether the PHASEO register data or the PHASEI1 register data is added to the output of the phase accumulator
(see Table 8).

D9 Reserved This bit should be set to 0.

D8 RESET This bit controls the reset function.
RESET = 1 resets internal registers to 0, which corresponds to an analog output of midscale.
RESET = 0 disables the reset function (see the Reset Function section).

D7 SLEEPI This bit enables or disables the internal MCLK.
SLEEP1 = 1 disables the internal MCLK. The DAC output remains at its present value because the NCO is no longer accumulating.
SLEEP1 = 0 enables the internal MCLK (see the Sleep Function section).

D6 SLEEP12 This bit powers down the on-chip DAC.
SLEEP12 = 1 powers down the on-chip DAC. This is useful when the AD9837 is used to output the MSB of the DAC data.
SLEEPI12 = 0 implies that the DAC is active (see the Sleep Function section).

D5 OPBITEN This bit, in association with the MODE bit (Bit D1), controls the output at the VOUT pin (see Table 16).
OPBITEN = 1 causes the output of the DAC to no longer be available at the VOUT pin. Instead, the MSB (or MSB/2) of the DAC
data is connected to the VOUT pin. This output is useful as a coarse clock source. The DIV2 bit (Bit D3) controls whether the VOUT
pin outputs the MSB or the MSB/2.
OPBITEN = 0 connects the output of the DAC to VOUT. The MODE bit (Bit D1) determines whether the output is sinusoidal or
triangular.

D4 Reserved This bit must be set to 0.

D3 DIV2 DIV2 is used in association with Bit DS (OPBITEN). See Table 16.
DIV2 =1 causes the MSB of the DAC data to be output at the VOUT pin.
DIV2 =0 causes the MSB/2 of the DAC data to be output at the VOUT pin.

D2 Reserved This bit must be set to 0.

D1 MODE This bit, in association with the OPBITEN bit (Bit D5), controls the output at the VOUT pin when the on-chip DAC is connected to
VOUT. This bit should be set to 0 if the OPBITEN bit is set to 1 (see Table 16).
MODE = 1 bypasses the SIN ROM, resulting in a triangle output from the DAC.
MODE = 0 uses the SIN ROM to convert the phase information into amplitude information, resulting in a sinusoidal signal at the
output. (The OPBITEN bit (Bit D5) must also be set to 0 for sinusoidal output.)

DO Reserved This bit must be set to 0.

Rev. 0 — 14/25 —




AD9837

BEBLIOR2 EMBELIRS
AD9837 |ZIEF S8ITRT 2 HDEE L VAKX & 2O L Y
AEBH Y FT,

KRSERBLO AR EMBLYRA

% 10.FREQO L ¥ X % ~( OXFFFC000 (& ;A &

Register Size Description

FREQO 28 bits Frequency Register 0.
When the FSEL bit = 0, the FREQO register
defines the output frequency

as a fraction of the MCLK frequency.

FREQ1 28 bits Frequency Register 1.
When the FSEL bit = 1, the FREQI register
defines the output frequency

as a fraction of the MCLK frequency.

Phase Offset Register 0.

When the PSEL bit = 0, the contents of the
PHASEDQO register are added to the output of the
phase accumulator.

Phase Offset Register 1.

When the PSEL bit = 1, the contents of the
PHASE] register are added to the output of the
phase accumulator.

PHASEO 12 bits

PHASEI1 12 bits

SDATA Input Result of Input Word

0010 0000 0000 0000 Control word write
(D15, D14 =00), B28 (D13) =1,
HLB (D12)=X

0100 0000 0000 0000 FREQO register write

(D15, D14 = 01), 14 LSBs = 0x0000

FREQO register write
(D15, D14 =01), 14 MSBs = 0x3FFF

0111 111111111111

AD9837 D7 F 7 i,

Jucex/2® x FREOREG
Z ZC. FREQREG /TR ENIZFAWEEKL VA Z ~a— FT 2%
ETd,
ZOESIE. WOERFMNEY 7 FENET,

21/4096 x PHASEREG
T Z T, PHASEREG TR L7-fIAHL A X DfETT,
BINLAHAEEEE) 77 Lo R s 7 a7 B0 BRI,
HWOBREZBRET D X O ICEETIHERDHY 7,
X 2407 v —F ¥ — ~I, AD9IR37 DJEW L A X LAFH L
VAR SNDEAN—F U ERLET,
BBEBL R IADEAH
WL AT ~EADEE, 2 ba—L LY RAZDOE Y b
DI5EEY N D4NEREHL VAXOT KL AR £ (%9
Z ),

ROERBLOSAEZDE Y b+

7277 L., RUEREL VAZ SR EAREIT) &, EAHRF
WA TAT 5 Z LICHEE LT &, Al
A =T E I FEREREIER LB RIGA. 2 DOFREEL YA 2|
TEIV A 5 Z e HERE S E T,

TV r—va sl loTL, BERLUAZOE 28 Yy M
EESTDLERRNGERH Y £, HHAE T AL 14 2y b
OHNEFR S, MFAETII T 14 Ey hORREFRINET,
B2 2 hu—b - By b (Ey b DI3) IC0ERETDHZ &I
Y0, 28y FNOFAEBELYAZIZ 2O 4 Y LYR
ZLLTEMEL, —HIE AT 14 By &, fiFIETA 14 By
FEBMLET, ZOFETIE, BAEEY — RO LA 14 & FAL
14 By NEMNICEFSTAZ LN TEEY, a2 ba— - b
PAZOHLB B v b (v b DI2)Z, BEFHED 14 €y M
EELET (F 11&FE 288),

% 11.FREQL L P X2 DL 14 £ b~ D OX3FFF D&E5A

SDATA Input Result of Input Word

0000 0000 0000 0000 Control word write

(D15, D14 =00), B28 (D13) =0,
HLB (D12) =0, that is, LSBs
FREQI register write

(D15, D14 = 10), 14 LSBs = 0x3FFF

1011 1111 1111 1111

£ 12.FREQO L ¥ X2 M kAL 14 £y k ~D OX00FF DZEAH

SDATA Input Result of Input Word

0001 0000 0000 0000 Control word write

(D15, D14 = 00), B28 (D13) =0,
HLB (D12) = 1, that is, MSBs
FREQO register write

(D15, D14 =01), 14 MSBs = 0x00FF

0100 0000 1111 1111

D15 D14 D13 to DO
0 1 14 FREQO register bits
1 0 14 FREQI register bits

WL A Z T 28 By METH DD, B L VR Z2 2K
EEEFTALX T, FUT R A~ 2 BREFEEIALEIT 9 L3
BHD FET, RAIOTFALTIITAL 14 B> FE, 2 BIHOEA
HTIEENL 14 €y NEEAARET, ZOEBEE— FOHA.
B28 =2 hm—/L - By b (Ey b DI3) I 1 Z%ET HMEN
HYEF, 28 ¥y FEIALOHIEZ R I0ITRLET,

RELPRE~DEAH
PR L DA ZA~EATEE, By h DI5S LB b D142 11 &%
FELET, B s DI3 Fn—FRTAMHLYAZERELET,

KXW MHELCAEZOE Y +

D15 D14 D13 D12 D11 to DO

1 1 0 X
1 1 1 X

12 PHASEQO register bits
12 PHASE] register bits
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VAR, FHEELVYAZ, aryha—L - LYAZT Ty b
ENFEHA, ADIST BT =T v/ FTH L&, TNRA ALY
Yy FTALERDH Y £ (ADISIT DAY —T v DI g
VBR), AD9837 &Vt v T 5 & XX, RESET B> MMZ 1 %
HELET, XA A2y bDRITHEEZ XX, 2
DOy MZO0%EFELET, RESET B MI0EHELTHE.
MCLK T 7 £720% 8 ¥ 7 V£ IZDAC I IZIE B Bin £ 4,

R 14.U 1y MEBEDET

OPBITENE v h EMODE E'v k (Zv hm—/L+ LYZRZDE
v h D5 LBy b DI )&E-ST, ADIS37 DA EFRE L E£9(
#1621,

*® 16.VOUT E> DO H B

OPBITEN Bit | MODE Bit DIV2 Bit VOUT Pin Output
0 0 X Sinusoid

0 1 X Triangle

1 0 0 DAC data MSB/2

1 0 1 DAC data MSB

1 1 X Reserved

RESET Bit Result

0 No reset applied

1 Internal registers reset
A —THkE

AD9837 D LW 2/ RU—F U S ENTE D
b, AV —THREE M > TT A AR ERE /NS TH L
NTEET, NU—F T TELF v T DOEIIE. WE7 2 v
7 EDACTY, AU —7HGEICHE L SNHE Yy hEE 15105
LT,

= 15. 2 ) — THBEDEST

SLEEP1 Bit SLEEP12 Bit Result

0 0 No power-down

0 1 DAC powered down

1 0 Internal clock disabled

1 1 DAC powered down and internal
clock disabled

DACD/RI—K9 Y

AD9837 il L CDAC 5 —4 D ity M Z2H T35 &
XX, DAC IZRE T4, SLEEPI2 Vv k%~ T DAC %#/%U
— A SHETCHEEN /NS THZENTEET,
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VOUuT E Y
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- DATA WRITE -

(SEE FIGURE 24)

f

- SELECT DATA

SOURCES

f

WAIT 7/8 MCLK -

A

CYCLES

{

INITIALIZATION
(SEE FIGURE 23)

YES

YES

CHANGE
CHANGE PHASE? PSEL BIT?
‘ NO # NO
YES CHANGE __ YES CHANGE PHASE
FSEL BIT? CHANGE FREQUENCY? REGISTER?
¢ NO ' NO YES
YES | CHANGE FREQUENCY CHANGE DAC OUTPUT
REGISTER? FROM SIN TO TRIANGLE?
YES T
+ l NO
CONTROL REGISTER | YES CHANGE OUTPUT TO
WRITE A DIGITAL SIGNAL?
(SEE TABLE 7)
NO

22.AD9837 DAL L BED T O —F v — b

| INITIALIZATION |

'

| APPLY RESET |

'

(CONTROL REGISTER WRITE)

RESET =1

1

WRITE TO FREQUENCY AND PHASE REGISTERS

FREQO REG = foyro/fucLk * 228
FREQ1 REG = foyrq/fucLk * 228

PHASEO AND PHASE1 REG = (PHASESHIFT x 212)/2mr

(SEE FIGURE 24)

!

SET RESET =0
SELECT FREQUENCY REGISTERS
SELECT PHASE REGISTERS

1

(CONTROL REGISTER WRITE)

RESET BIT =0
FSEL = SELECTED FREQUENCY REGISTER
PSEL = SELECTED PHASE REGISTER

23t 7o —Fv— b
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DATA WRITE

{

YES

WRITE A FULL 28-BIT WORD | NO WRITE 14 MSBs OR LSBs NO WRITE TO PHASE
TO A FREQUENCY REGISTER? TO A FREQUENCY REGISTER? REGISTER?
YES # YES YES
Y
(CONTROL REGISTER WRITE) (CONTROL REGISTER WRITE)
B28 (D13) = 0 -
B28 (D13) = 1 HLB (D12) = 0/1
(16-BIT WRITE)
¢ / D15, D14 =11
D13 = 0/1 (CHOOSE THE
WRITE TWO CONSECUTIVE WRITE A 16-BIT WORD PHASE REGISTER)
16-BIT WORDS D12 = X
(SEE TABLE 11 AND TABLE 12 D11 ... DO = PHASE DATA
(SEE TABLE 10 FOR EXAMPLE) FOR EXAMPLES)
! ,
WRITE ANOTHER FULL WRITE 14 MSBs OR LSBs WRITE TO ANOTHER
28-BIT WORD TO A TOA — PHASE REGISTER?
FREQUENCY REGISTER? FREQUENCY REGISTER? YES

NO
\

NO

NO

24T —AEAHDTO—F¥— b
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.70 ! l_ FUNCTION DESCRIPTIONS
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Temperature Package
Model*-* Range Max MCLK | Package Description Option Branding
AD9837BCPZ-RL —40°C to +125°C 16 MHz 10-Lead Lead Frame Chip Scale Package [LFCSP_WD] CP-10-9 DGH
AD9837BCPZ-RL7 —40°C to +125°C 16 MHz 10-Lead Lead Frame Chip Scale Package [LFCSP_WD] CP-10-9 DGH
AD9837ACPZ-RL —40°C to +125°C 5 MHz 10-Lead Lead Frame Chip Scale Package [LFCSP_WD] CP-10-9 DGG
AD9837ACPZ-RL7 —40°C to +125°C 5 MHz 10-Lead Lead Frame Chip Scale Package [LFCSP_WD] CP-10-9 DGG
EVAL-AD9837SDZ Evaluation Board
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