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RRE

FRIZHREDS 72WBR Y | AVpp = Vpoost x = 15 V; DVpp = 2.7 V~5.5 V; AVcc = 4.5 V~5.5 V; DC/DC 2 > /"—X % T ¢ A —7/L; AGND =
DGND = GNDSW, =0 V; REFIN = 5 V; Ry = 300 Q; 3T DAAEIT Ty Tvax THLUE,

=1
Parameter’ Min Typ Max Unit Test Conditions/Comments
CURRENT OUTPUT
Output Current Ranges 0 24 mA
0 20 mA
4 20 mA
Resolution 12 Bits
ACCURACY, EXTERNAL Rggr Assumes ideal resistor (see the External Current Setting
Resistor section for more information)
Total Unadjusted Error (TUE) —0.1 +0.019 +0.1 % FSR
TUE Long-Term Stability 100 ppm FSR Drift after 1000 hours, T; = 150°C
Relative Accuracy (INL) —-0.032 +0.006 +0.032 % FSR
Differential Nonlinearity (DNL) -1 +1 LSB Guaranteed monotonic
Offset Error 0.1 +0.012 +0.1 % FSR
Offset Error Drift* +4 ppm FSR/°C
Gain Error -0.1 +0.004 +0.1 % FSR
Gain TC? +3 ppm FSR/°C
Full-Scale Error —-0.1 +0.014 +0.1 % FSR
Full-Scale TC? +5 ppm FSR/°C
DC Crosstalk 0.0005 % FSR External Rggr
ACCURACY, INTERNAL Rggr
Total Unadjusted Error (TUE)™* -0.14 +0.022 +0.14 % FSR
TUE Long-Term Stability 180 ppm FSR Drift after 1000 hours, T; = 150°C
Relative Accuracy (INL) —-0.032 +0.006 +0.032 % FSR
Differential Nonlinearity (DNL) -1 +1 LSB Guaranteed monotonic
Offset Error”* —0.1 £0.017 +0.1 % FSR
Offset Error Drift* +6 ppm FSR/°C
Gain Error -0.12 +0.004 +0.12 % FSR
Gain TC? +9 ppm FSR/°C
Full-Scale Error** -0.14 £0.02 +0.14 % FSR
Full-Scale TC? +14 ppm FSR/°C
DC Crosstalk* -0.011 % FSR Internal Ry
OUTPUT CHARACTERISTICS?
Current Loop Compliance Voltage Vioost x — Vioost x — A\
2.4 2.7
Output Current Drift vs. Time Drift after 1000 hours, % scale output, T, = 150°C
90 ppm FSR External Rggr
140 ppm FSR Internal Rggr
Resistive Load 1000 Q The dc-to-dc converter has been characterized with a
maximum load of 1 k€, chosen such that compliance is
not exceeded; see Figure 30 and the DC-DC MaxV
bits in Table 27
DC Output Impedance 100 MQ
DC PSRR 0.02 1 HA/V
REFERENCE INPUT/OUTPUT
Reference Input®
Reference Input Voltage 4.95 5 5.05 \Y% For specified performance
DC Input Impedance 45 150 MQ
Reference Output
Output Voltage 4.995 5 5.005 \% Ta=25°C
Reference TC? -10 +5 +10 ppm/°C
Output Noise (0.1 Hz to 10 Hz)? 7 uV p-p
Noise Spectral Density* 100 nV/VHz At 10 kHz
Output Voltage Drift vs. Time? 180 ppm Drift after 1000 hours, T; = 150°C
Capacitive Load® 1000 nF
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AD5737

Parameter’ Min Typ Max Unit Test Conditions/Comments
Load Current 9 mA See Figure 41
Short-Circuit Current 10 mA
Line Regulation® 3 ppm/V See Figure 42
Load Regulation® 95 ppmy/mA See Figure 41
Thermal Hysteresis 160 ppm First temperature cycle
5 ppm Second temperature cycle
DC-TO-DC CONVERTER
Switch
Switch On Resistance 0.425 Q
Switch Leakage Current 10 nA
Peak Current Limit 0.8 A
Oscillator
Oscillator Frequency 11.5 13 14.5 MHz This oscillator is divided down to provide the
dc-to-dc converter switching frequency
Maximum Duty Cycle 89.6 % At 410 kHz dc-to-dc switching frequency
DIGITAL INPUTS? JEDEC compliant
Input High Voltage, Viu 2 \%
Input Low Voltage, Vi 0.8 \%
Input Current -1 +1 LA Per pin
Pin Capacitance 2.6 pF Per pin
DIGITAL OUTPUTS?
SDO, ALERT Pins
Output Low Voltage, VoL 0.4 \% Sinking 200 pA
Output High Voltage, Vou DVpp— 0.5 \Y Sourcing 200 pA
High Impedance Leakage Current -1 +1 pA
High Impedance Output 2.5 pF
Capacitance
FAULT Pin
Output Low Voltage, VoL 0.4 \% 10 kQ pull-up resistor to DVpp
0.6 \% At2.5 mA
Output High Voltage, Von 3.6 v 10 kQ pull-up resistor to DVpp
POWER REQUIREMENTS
AVpp 9 33 v
DVpp 2.7 5.5 v
AV¢c 4.5 5.5 \%
Alpp 7 7.5 mA
DIcc 9.2 11 mA Vi =DVpp, Vi = DGND, internal oscillator running,
over supplies
Alcc 1 mA Outputs unloaded, over supplies
Inoost” 1 mA Per channel, 0 mA output
Power Dissipation 155 mW AVpp =15V, DVpp =5V, dc-to-dc converter

enabled, outputs disabled

'R FERBEIE-40 °C~+105 °C T, typ flIZ+25 °C DIETT,

PFEWA XTI ETA Y=g ALK VRIELE T, T X MIfTVER AL
3 G Repr 200 9 B OB, A7k v b, 7R —)L, TUEDRIEMICIEIDC 7 v 2 h—r NEEREHA, WEITITF v X TRTEA F—T VL, R
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iDC 7 B A =27 OFHNT OV TIX, P RSET 2 5 BHHIIE—RDEZ v a v EBRLTIIES 0,
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ACTERESSE

BRIZHREN 2R Y . AVpp = Vioost x = 15 V; DVpp = 2.7 V~5.5 V; AVce = 4.5 V~5.5 V; DC/DC a2/ 8—& %5 ( Ax—7)L; AGND =
DGND = GNDSW, =0 V; REFIN = 5 V; R; =300 Q; X TOAHEIE T~ Tvax THE,

®2
Parameter’ Min Typ Max Unit Test Conditions/Comments
DYNAMIC PERFORMANCE, CURRENT
OUTPUT
Output Current Settling Time 15 us To 0.1% FSR, 0 mA to 24 mA range
See Test Conditions/Comments ms For settling times when using the dc-to-dc con-verter,
see Figure 25, Figure 26, and Figure 27
Output Noise (0.1 Hz to 10 Hz Bandwidth) 0.15 LSB p-p 12-bit LSB, 0 mA to 24 mA range
Output Noise Spectral Density 0.5 nA~NHz Measured at 10 kHz, midscale output, 0 mA
to 24 mA range

VYA L RN T IS TA B = a AR ORIELET S, AT A MHTOEE A

AL T
RRZHED 72V R Y . AVpp = Vpoost x = 15 V; DVpp = 2.7 V~5.5 V; AVcc = 4.5 V~5.5 V; DC/DC =2/ N\—HX %5 ( AT—7 )L;; AGND =
DGND = GNDSW, = 0 V; REFIN = 5 V; Ry = 300 Q; 3T D4R IE Ty~ Tvax THRE,

=3.
Parameter">? Limit at Tyyn, Tvax Unit Description
t) 33 ns min SCLK cycle time
t 13 ns min SCLK high time
t3 13 ns min SCLK low time
ty 13 ns min SYNC falling edge to SCLK falling edge setup time
ts 13 ns min 24th/32nd SCLK falling edge to SYNC rising edge (see Figure 53)
te 198 ns min SYNC high time
ty 5 ns min Data setup time
tg 5 ns min Data hold time
ty 20 us min SYNC rising edge to LDAC falling edge (all DACs updated or any channel has digital slew rate
control enabled)
5 us min SYNC rising edge to LDAC falling edge (single DAC updated)
to 10 ns min LDAC pulse width low
ty 500 ns max LDAC falling edge to DAC output response time
t2 See Table 2 ps max DAC output settling time
ti3 10 ns min CLEAR high time
tis 5 us max CLEAR activation time
tys 40 ns max SCLK rising edge to SDO valid
ti6 SYNC rising edge to DAC output response time (m =0)
21 us min All DACs updated
5 us min Single DAC updated
t7 500 ns min LDAC falling edge to SYNC rising edge
t1g 800 ns min RESET pulse width
tro* SYNC high to next SYNC low (digital slew rate control enabled)
20 us min All DACs updated
5 us min Single DAC updated

'FHPAL e XTI TA -2 a VKV RELE T8, BT 2 M3 TV ER AL
2T ARTDOAINE BT trise = trare = 5 18 (DVpp D 10%73 5 90%) THE L, 1.2V OBEE LA 0B E LET,
K3, K4, M5, MeEBBLTLIESW,

fZ OBEMIR, HIALY A 7 LPLDAC) B — -
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FRIZHRE D72 WRY | Ta =25 °C, K 100 mA F COBPEEDT
TIZSCRI vTF » Ty FIELEEA,

=4

Parameter Rating

AVpp, Veoost x to AGND, DGND —03Vto+33V

AV¢c to AGND —03Vtot7V

DVpp to DGND —-03Vto+7V

Digital Inputs to DGND
Digital Outputs to DGND
REFIN, REFOUT to AGND
Iout x to AGND

SW, to AGND
AGND, GNDSW, to DGND
Operating Temperature Range (Tx)
Industrial'
Storage Temperature Range
Junction Temperature (T; max)
Power Dissipation
Lead Temperature
Soldering

—0.3VtoDVpp+03Vor+7V
(whichever is less)

—0.3VtoDVpp+03Vor+7V
(whichever is less)

—0.3VtoAVpp+03Vor+7V
(whichever is less)

AGND to VBOOSTix or 33 Vif
using the dc-to-dc converter

—03Vto+33V
—-03Vto+03V

—40°C to +105°C

—65°C to +150°C

125°C

(T; max — Ta)/0;a
JEDEC industry standard
J-STD-020

RO R EREBZDA ML AEZMZD & T3 AITIE
I BEEZ 52052 n3HV £, ZOHEITA MLV ATERK
DHREDOHEZEMETHHLOTHY ., ZOHEOEEDE 7 &~
2 CFLRT D BEELL ETOT A ZABELE DTS O T

'F o TNOWEENEMA T, Py s va ViREE 125°CLLFICHERT S

WD D ET,

Rev. A

b EF, T AEREMESEIEKIRBIZELS £ 7N
A ADERIEICH B e 5 A ET,
B
/Jv /7 Vg —JE P OEHHT (054)1% JEDEC 48T A b + R
WXL THRELET,
x 5.848H
Package Type 0;a Unit
64-Lead LFCSP (CP-64-3) 20 °C/W
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NOTES

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

2. THE EXPOSED PADDLE SHOULD BE CONNECTED TO AGND, OR, ALTERNATIVELY,
IT CAN BE LEFT ELECTRICALLY UNCONNECTED. IT IS RECOMMENDED THAT
THE PADDLE BE THERMALLY CONNECTED TO A COPPER PLANE FOR ENHANCED
THERMAL PERFORMANCE.
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DC/DC 2 N—=Z i@ —T % L ¥ a2 b—va T 57T ET, &0k, M ERTE - > 5
G arFUg LB, 2oL Ty ROMICIZ R L T EE W, FEMlicoWTid, DC/DC =
UNR—Z DB T YOk s Vgl AICCERER—ZEEDO® 7 > a VB,

33 lour B DAC v > %)V B DEFREIIE Y,

34 Veoos B F ¥ FNBOBERHIAT T OER(X 48 2M), DC/DC a2 NN—F BFHTH LT, 2o % K55
DEITHEHEL T EIN,

35 AGND Tha ZERICxT 57T Ty REERA U b, ZOENT0OV BT ALENRDH Y 7,

36 SWs F ¥ VB D DC/DC BIED AL »F > 7 HF], DC/DC 2 "—FE{HHT5L &L, 2OV %2 KS5D X
INTHEE LT IZE N,

37 GNDSWjy DC/DC AA v F L RO 75 7 R, ZOE IS T Uy FICERTOSENRD Y 17,

38 GNDSW4 DC/DC AA v F U JRIED T T U v R, ZOENITICT T 00 RICHERTH20ERS Y £7,

39 SWa F ¥ R ADDCDCEED AL vF o 7S, DC/DC ar "—FE2RAT 5L &iE, 2O 2 K550k
INTHEE LTI,

40 AGND Tru ZERICHT DT REERA U b, ZOENI0V AT ALERH Y 7,

41 SWp F ¥ RN DO DCDCEFED AL vF o 7 HiT), DC/DC 2 "—FEERATHLXF, 2OV %2 K550k
INTHERE L T TE &0,

42 GNDSWp DC/DC AA »F U TRIEED 7T 0w REfL, ZOEIFHICT T vy RICERTILERNH Y £3,

43 GNDSW¢ DC/DC AA v F LV TRIED T T 0 R, ZOEIFICT 7 Uy RICERT 2H0ERH D £7,

44 SWe F ¥ F) C O DC/DCEED A A v F > 7 i), DC/DC 2 N"—FEFEHRTLLEE, 2O %2XS550K
TR L TLTE &0,
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60 NC KB, ZOEIHER LRV TI SN,

61 REFIN HAEY 7 7 L RABIEAT,

62 REFOUT Wik Y 7 7 L ABEEH ), REFOUT & REFGND OIZ 0.1 uF D a2 7 U 2835 2 L AR S v E 7,
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TENTEET, SO TIE, BIREREIMTTEIOEZ v a VESRLTIZEN,

64 Rser ¢ SMIT OEREEAR KU 7 b 15kQ B EFRFLE Z O ATHHE LT, lour c PIRE R Y 7 MEgEZ M ESE 2
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ARG IERERFIE
Bt A

0.008 T T r 0.008
~ 4mA TO 20mA, INTERNAL Rggy, WITH DC-TO-DC CONVERTER
4mA TO 20mA, EXTERNAL Rgg, WITH DC-TO-DC CONVERTER 0.006
0.006 [—== 4mA TO 20mA, INTERNAL Rggy - i :
~ 4mA TO 20mA, EXTERNAL Rger ﬂ]J 1
a !
1M 0.004
_ 0.004 Sl _ | | |
% . A‘]r‘» § 0.002 |- —4mA TO 20mA RANGE MAX INL __ A, = 15V
£ 0.002 Jv = 0mA TO 24mA RANGE MAX INL
vy 2 ' x o L —0mA TO 20mA RANGE MAX INL
e i [ —4mA TO 20mA RANGE MIN INL
[ 0 & 0mA TO 24mA RANGE MIN INL
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3 o N N I
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= 4mA TO 20mA, INTERNAL Rggr
0.6 |—— 4mA TO 20mA, EXTERNAL Rggr | |
0.004
. 04 T
om —
@ S 0002 | —4mATO20mA RANGE MAXINL __ sy 4y
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g 0 -ni»”‘r«w]-"-«rqﬁ—rr';rﬁ e e o e A o 0 [~ —4mA TO 20mA RANGE MIN INL
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z 2 —0.002 — — omA TO 20mA RANGE MIN INL
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2 o004 0.6
2 Y
x 003 o 7 % MAX DNL
% \ 2 0.2
e 0.02 ] >
a AVpp =15V 1]
w001 —— E— g 0
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9, 0 \. a 0.2
[=] 2
< M o
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o *M»w_\,wﬂwwlJm,;, INTERNAL AND EXTERNAL Rggt
—0.03 |- — 4mA TO 20mA, EXTERNAL Rggr —F -0.8 f f f
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—0.04 o -1 ©
0 1000 2000 3000 4000 & —40 -20 0 20 40 60 80 100 ¥
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0mA TO 24mA RANGE
I 1kQ LOAD | |
7 fsw = 410kHz
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OUTPUT CURRENT (mA)

OUTPUT CURRENT (mA)
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30
25
20 pd |
15 /é— — Tp=-40°C
Tp = +25°C
/ = Tp=+105°C
| | |
10 4 1 1
0mA TO 24mA RANGE
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5 fow = 410kHz 1
INDUCTOR = 10pH (XAL4040-103)
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o X X
025 0 025 050 075 1.00 125 150 1.75

30

25

15 /] = AVgc = 4.5V

v AVce = 5.0V
/ — AV¢c = 5.5V
10 t t
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INDUCTOR = 10pH (XAL4040-103)
Ta =25°C | | |
o : A
025 0 025 050 075 1.00 125 150 1.75
TIME (ms)
21 AVeec T ABRE M) VT - 24 L
DC/DC a v N—4ffA (K55 5H)
25 | |
louT (4mA TO 20mA STEP)

zo /k 1 !

15 \ / Tp =25°C —
EXTERNAL PMOS (NTLJS4149)
4mA TO 20mA RANGE
RLoap = 300Q

10 \ VBoosT_x = 24V =

5 N lout (20mA TO 4mA STEP) _ |
0
-5 0 5 10 15
TIME (ps)

TIME (ms)

26.HAEREN) VT - 54 LORERE
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20
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WD DAC H I THO TN A —VEECIZEKRT S 12D DAC D
HAL_AToODCEN, 2y RAF—AEH T 120
DACEZE=Z L7225, B DAC FTO T IVAr— L 128
fbaEfioCHIELE7,
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EBRNL—TavTSAT7URER
BRN—T « AT T4 T U ABLEL. HAERN R EMIC—
BT 5HLED Iour x BV DIRKELETT,

YI7LUVREBEDBERTIIR

+25°C TRIE LI AETE & . +25°C——40°C—+105°C—+25°C
DIRLEY A 7 N2 N A T21:12+25°C TRIE LI EE & 02
TELET, ZOL ATV L RATRNE 2 EHOREYA 7L
WZxt UCHUE S, ppm CERINET,
RI—F2 - JYyF - TRLF—

ADST3T BRNT —F 35 L &7 a ZTHINBAT DA R
NATERLET, 7V v FOmEMERTHAnV-secTHED I
F (X 23 2),

ERR AL (PSRR)
PSRR %, BIEEEZILD DAC BT+ 58252 K L ET,

)77 LOREERERE (TC)
V77 Ly AERETCIHBEZIZHT DY 77 L A&
OEEEW L, ppm/°C TRINET,

SA4y-L¥aL—vay
BRELEORESNTZENICED Y 77 L AHNEEOE(L
EEWL, ppm/V CEINET,

BFHL¥aL—Yay

AMEBEIRORE SN XD HNEEOELEFER L,
ppm/mA TRDOINET,

DC/DC O /N—% = Ay F)L—A

DC/DC a2 /3—4 « ~v K)b— A%, BREATHELESNRD
FEJL L DC/DC 22 R—X 75%.&57‘7 ézhé BEEOEEFERLE
R

Hh%hE

H1hE3I%, 7% kv DC/DC ARG SN2 E T 5
Fx CRNVAMICEREINHE O E LTERSINET,
Vioost x it IE&EWEIL, DC/DC =2 N—H RO & xS h
F7,

Lour® X Rioup
AV o x Al o

VeoosT x COXhE

Vioost x COZIFRIT, F v > F/LD DC/DC AN S5 E
TNCHKIT 2 F ¥ F VD Vaoost x BIRIZHFG SN D EIIDO &
LCEFRINET . Vpoost xarlLFEFLIL, DC/DC =2/ —X 48
KO—HERBRINET,

I

ouTr X VB()()ST X

AV (o XAl o
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E{FIRIE

ADS737 1%, TERT v AGIHT 7V r— a2 > OER &
TEHICTA v ENT, TUZNEEERN— T H AL R
TEHEBREZ Uy R ar =273, EHirv—TE5 254t
T5., BEEZAVKRSEMEDOL TN TF T e V) a—a
Y, BERHPHIL. 0 mA~20 mA, 4 mA~20 mA, 0 mA~24
mATY, HAOMEIIDACZ Y b —L « LU AHX %l Ci
WIDHZEMTEET,

WD Z AT X 7 {HEEDSIEEEIC LD, Xy Fr—UER
BN ET(FA Ty 7 EBEBEHHE O v
),

DAC7 —*TVF~

AD5737 DDAC T DT —x%T 7 F L, 2 2O —FH L7=DACE
7T a LRSI TWET, il L7z EZ K 47 (R
LEd, 2y hF—% - U—=KDOE 4y MEITa—F
ENT, 15D AL v FEI~EISHEFEHLET, b0k
AL vy FIE, 5 HO—FLIEPIO 1 22777 RERIFY
Ty LY A Ny 7y HMAOICERLET, T—4% - U— ROk
DD 8y ME 8 Yy NEEE— RR2RT X —EIED AL vF
(SO~S7) & BiE L £9-,

L 11 |
8-BIT R-2R LADDER FOUR MSBs DECODED INTO
15 EQUAL SEGMENTS

10067-069

K 47.DAC OS5 X —#§i&

DAC =7 OFBLEHINTERICERENE T, KiIZ, 77V r—
arhbERRHENIEL TR L9112, EBRL—MIZIT
— &N ET(K 48), EHHIINZ Veoost 2> BIHE S E T,

VBoOST x
[¢)

10067-071

X 48. % /& i & #aE B

JI7LUREENYITF
AD5737 1%, AT ERIINEDO Y 7 7 L ABETEET S
ZEMTEFET, V77 LU AANTIEH, HEDHRICKH LT
S5VOY 77 L ABENMLETYT, TOATNELEFANAYy 77 &
NI=ZIZDAC~EE SN E T,
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AD5737 D/ —F L iREE

AD5737T W ANU =T v 7T 5L, Tourx EVEAY =« AT —
e B—RIZRVET, TAALADONRY —F L FT1TT 34 X
DYty MMRIZ, D7t d 100 psfFo 72 RICT A A TEA
HETH>T, NEF vV 7T L— 3 2T B 2T 5 2
LM S UET,

SYUFN A= —R

AD5737 1%, K 30 MHzD Z 1y 7 - L— R TEIfEL., /o
SPI, QSPI, MICROWIRE, DSPO##t% & Btk % £ > 2 ke
D3R ITI A F—T =2 BN LTHIBE SN ET,
T—H e A—=F L U TIEEICA R L — bk« XA FUTT,

AALT LY RA

ANV T LV RAZE 24y METT, T—HF, YU T -
7Dy7kﬁsax®ﬂ@®%kfz4t/% U—RK&LT
MSB 7 7 —A N TT A R AT ENET, 4% SCLK @
NFERD oy P TATIENET,

Ny b ex2F—FxvJ(PEC) A X—T VT LA, B
M@SHyF%AmB7A§BAT\ﬂE&F-V}?w A
VHE—T 2 — AT HVERNHYET(NT Yy b 2T —DF =
v DRy v a B,

DAC HADEHITITEBIFH & +CTD DAC DORIFFEFD 2
OOHFERHY £,

DACO & I B #r

fEBNC DAC 5T H L &L, T—H% DACT—H - LT R
H~ANTHEEIZLDACE 2 — « LYW LET, 7 KL A
BESN DAC HA1E. SYNCON. 3 = PCTEHFINE
T, XA IVTERIZOTNE, £ 3 ER 3 EZSHLTLES
A

TRTOHODACHEIBE
4 DAC #RIFRFIZHEHT§ 5 & &1 — X% DACT—4 « LY
ABZ~NANITT B & X IDAC%/vr L~z LEd, LDAC%R
A LY LT, BT v RV D DAC T—H - LIURK
ORI DEARTZT A/ D, DAC T—H « LY AH|T
ST DEBOEALTMEINET, 72720, V=K Xy IR
Blc SN2 &, TNHOEBROFIALNBIEINE T, LDACE
NA s LU LT BICSYNCE o — « LoULICT 52 2k
. T_XCTODAC AR EF ENET,

OUTPUT
AMPLIFIERS
VREFIN O————— 13}?&1' lout_x
— DAC
LDAC —™| REGISTER
DAC INPUT
REGISTER
OFFSET
ﬁ F<— AND GAIN
CALIBRATION
DAC DATA
REGISTER
SCLK ——»| o
SYNG INTERFACE > SDO g
SDIN ——»| 8

X 49. 1 {@® DAC F ¥ > R ILIZDWNTAHO— REIK % EHE1{L
LESUFPL - AR —T—2R
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(=% 4 mA~20 mA D

0 mA~20 mA, 0 mA~24 mA, 4 mA~20 mA D EFH FHPHIC _ (16mA D AmA

R LT, ZRENOHAERIZRD L 5 e b SNET, our = | oy | X PHam

0 mA~20 mA D#ipH - -
I 20mA b DIE, DACIZr— R& N2 a— Ko 10 EEFR,
our | TN x N DAC D4y fiRke,

0 mA~24 mA D#ifH

24mA
Toyr = Z—N xD
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LOR%

F7. F£8 F9IT, ADSTIT DL A X OWEARLET,
KRTADS737 DT—4 - LY RA

Register

Description

DAC Data Registers

The four DAC data registers (one register per DAC channel) are used to write a DAC code to each DAC channel. The DAC
data bits are D15 to D4.

Gain Registers

The four gain registers (one register per DAC channel) are used to program the gain trim on a per-channel basis. The gain
data bits are D15 to D4.

Offset Registers The four offset registers (one register per DAC channel) are used to program the offset trim on a per-channel basis. The offset
data bits are D15 to D4.
Clear Code Registers The four clear code registers (one register per DAC channel) are used to program the clear code on a per-channel basis. The

clear code data bits are D15 to D4.

*£8.AD5S737 > hO—JL -

LOXA

Register

Description

Main Control Register

The main control register is used to configure functions for the entire part. These functions include the following: enabling
status readback during a write; enabling the output on all four DAC channels simulta-neously; power-on of the dc-to-dc
converter on all four DAC channels simultaneously; and enabling and configuring the watchdog timer. For more
information, see the Main Control Register section.

DAC Control Registers

The four DAC control registers (one register per DAC channel) are used to configure the following functions on a per-channel
basis: output range (for example, 4 mA to 20 mA); selection of the internal current sense resistor or an external current sense
resistor; enabling/disabling the use of a clear code; enabling/disabling the internal circuitry (dc-to-dc converter, DAC, and
internal amplifiers); power-on/power-off of the dc-to-dc converter; and enabling/disabling the output channel.

Software Register

The software register is used to perform a reset, to toggle the user bit in the status register, and, as part of the watchdog
timer feature, to verify correct data communication operation.

DC-to-DC Control Register

The dc-to-dc control register is used to set the control parameters for the dc-to-dc converter: maximum output voltage,
phase, and switching frequency. This register is also used to select the internal compensa-tion resistor or an external
compensation resistor for the dc-to-dc converter.

Slew Rate Control Registers

The four slew rate control registers (one register per DAC channel) are used to program the slew rate of the DAC output.

F£9.ADS737 DY — KNy 4 -

LOXA

Register

Description

Status Register

The status register contains any fault information, as well as a user toggle bit.

Rev. A
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AD5737

HADA R—T L H hEEE O BERE
ORI A LT 5 & 213, BADA K—T N DLy a T

7T~ RBROT A AOBRG LRER, ROV =7 B LR LS — b o 22 M LET, HWAET 4 AZ—T

VATITWET, THRNCHIEEZ OV (Br » 27— Eid I v RAZ—/I
L. IR —F o BIIN—Fy=7 - Uy FERITYT R WETHZ LA HERESNET, DCDC AL vF o 7AWk, &%
Jx7 - Uty FETWVET, KHEELE, MHANPBEIGRIREINTWE D, b OEEFH
2. DCDC ar"—ZER7Hy 7 #RELET, DC/DC A HETHLEIHY FHA, H51IC, ZOY—F L ADTa—
A v F U7 EEER, RRTRAMLDEE, Ty o2 Mo Frx—bERLET,
DC/DC 2 N—F (i fHEFHE L ET,
3. Fy XNV T &I DAC 2 ba—)L « LI RAZ ZREL CHANNEL OUTPUT IS ENABLED.
F9, HAFPMAEZEIRL, DC/DC 2 R"—4 « Ta v/ i
A FX—7 AL LEFTMDOCDC By b)), tho=ar br— )
w-Eyk%%ﬁ?é:Eﬁ?%i;OmLMMMEt° STEP 1 REGISTER SET THE OUTPUT
v Mty FLET, OUTEN E'v MHAA F—T )it TO 0V (ZERO OR MIDSCALE).
Ty FLERA, ) v
4. DAC 5—# « LA |IZa—R&EEALET, ik STEP 2: WRITE TO DAC CONTROL REGISTER.
OPIIC L DAC ) 7 Lo 3 L BEIT SN E DMELE R CUIVT U8
BN 7D o F o2& <4570, sl 200 ps 7410 DC_DC BIT AND THE INT_ENABLE BIT SET.
AF T 5 ~ERET, Y
5. BE DAC a2 ha— -« LIYRAZAEALE{TH- T, H STEP 3: WRITE VALUE TO THE DAC DATA REGISTER.
N A Fx—7/VLET(OUTEN £y hEE v b, !
5012, ZDOY—r AT u—Fxy— R LET, STEP 4: WRITE TO DAC CONTROL REGISTER.
RELOAD SEQUENCE AS IN STEP 2. 2
SET THE OUTEN BIT TO ENABLE THE 2
POWER ON. OUTPUT. g
Y M51.HhEEELEETHREY — 7 VR

STEP 1: PERFORM A SOFTWARE/HARDWARE RESET.

¥

STEP 2: WRITE TO DC-TO-DC CONTROL REGISTER TO
SET DC-TO-DC CLOCK FREQUENCY, PHASE,
AND MAXIMUM VOLTAGE.

!

STEP 3: WRITE TO DAC CONTROL REGISTER. SELECT
THE DAC CHANNEL AND OUTPUT RANGE.
SET THE DC_DC BIT AND OTHER CONTROL
BITS AS REQUIRED. SET THE INT_ENABLE BIT
BUT DO NOT SET THE OUTEN BIT.

¥

STEP 4: WRITE TO ONE OR MORE DAC DATA REGISTERS.
ALLOW AT LEAST 200us BETWEEN STEP 3
AND STEP 5 FOR REDUCED OUTPUT GLITCH.

Y

STEP 5: WRITE TO DAC CONTROL REGISTER. RELOAD
SEQUENCE AS IN STEP 3. SET THE OUTEN
BIT TO ENABLE THE OUTPUT.

10067-073

5. NDA X—TLEFSHEY - VR
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T—R - LYRAE

AN 7 MLV AZIL 24y METT, PECEA X —T VT 5
ANV T RLVRAIER By MEICRY 508y K
23 PEC =2— RIZHIE LE9 (PEC DOFEAIC YW TR, X7 v
heZ2F—DF v 7 OV aru2B8RBLTIIEEY), T—
B LIURAZASDEALTIE, RI0IWTRT 74—~y MEfFD
VENDD £,

£10.7T—2 - LOREZADEABETOAAT T LI RA

DACT—4 - LY R4

DAC L VA Z ~DEALTIL, B b DIS~E v k D4 7 DAC
FT—=HAEy MIRVET, ERICLVLIAF - Tx—~ v bE,
#1112y FD23~t v k DI6 DIRER, T Fh R LET,

MSB LSB
D23 D22 D21 D20 D19 D18 D17 D16 D15 to DO
R/W DUT _ADI DUT_ADO DREG2 DREG1 DREGO DAC_ADI DAC_ADO Data
XNMT—A2 - LTXEZDOEY MND23:D16]D 1A

Bit Name Description

R'W This bit indicates whether the addressed register is written to or read from.

0 = write to the addressed register.
1 =read from the addressed register.

DUT_ADI, DUT_ADO
system controller.

Used in association with the external pins AD1 and ADO, these bits determine which AD5737 device is being addressed by the

DUT_ADI1 DUT_ADO Part Addressed

0 0 Pin AD1 =0, Pin ADO=0
0 1 Pin AD1 =0, Pin ADO=1
1 0 Pin AD1 =1, Pin ADO =0
1 1 Pin AD1 =1, Pin ADO = 1

DREG2, DREG1, DREGO

These bits select the register to be written to. If a control register is selected (DREG[2:0] = 111), the CREG bits in the control
register select the specific control register to be written to (see Table 19).

DREG2 DREGI1 DREG( Function

0 0 0 Write to DAC data register (one DAC channel)
0 0 1 Reserved

0 1 0 Write to gain register (one DAC channel)

0 1 1 Write to gain registers (all DAC channels)

1 0 0 Write to offset register (one DAC channel)

1 0 1 Write to offset registers (all DAC channels)

1 1 0 Write to clear code register (one DAC channel)
1 1 1 Write to a control register

DAC_ADI, DAC_ADO
don’t care bits.

These bits are used to specify the DAC channel. If a write to the part does not apply to a specific DAC channel, these bits are

DAC_AD1 DAC_ADO DAC Channel
0 0 DACA
0 1 DACB
1 0 DACC
1 1 DACD
X12DACT—% - LY RADEE
D23 D22 D21 D20 D19 D18 D17 D16 D15 to D4 D3 to DO
RIW DUT ADI | DUT ADO | 0 0 0 DAC ADI | DAC AD0O | DAC data | X'
' X = don’t care
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42 LORE

2 Ey b T LURIEHES & BT v XD TA
% 1LSBAT v /TS A LN TEEY, DAC F v x/b
DTA v LI RAZ~ERABELTH & &1X, DREG[2:0] > b
I 010 2R E L ET (3R 13288), 4HDOTTD DACF ¥ %
MR LT A a— FaRRFICHRET S & &3, DREG[2:0]
By MIZ 01l #RELET, S MY - LYRZOa—F 1 v
A RL—F « XA FYTH(E 14 BH), A1 - LIAXD
T 74/ b+ 32— N OxFFFF T3, RBELZMERFT 5720, H#
TR R A PREEIBOERPA DK 50%I272 0 £ GEAlIC OV
TEA Ty bETFA DT VHNRE O v a VB,

A7y k- LPRE

REYr-FT78y b LIRZEFEIEL, BF X RALDF
7% v b %2048 LSB~+2047 LSB T 1 LSB 27 v 7 = L [T7#&
THZENTEET, DAC FHr v XL DFT7EY b+ LYRH
~FEIABEZITH L ¥, DREG[2:0] B MZ 100 ZRELET
(F 15 28), 4 HOTTPH DAC Fyv MR LA 7 >

RIBHAY - LEREZDHEE

ke a— RERFBICHRET S E &1, DREG[2:0]E ~ FiZ 101
ERELET, A7y b LYVREOA—T 4 v I IFA L

— bk e RAFVUTI(E 16 ZH), 7Yy N LYRXDT T
AR« 32— RiZ 0x8000 T, ZhiCkvE¥r - 7k v FRH

HNTHRESNETEEHHZOWTIE, A7y heFA 0Ty
HIVIEROE 7 v g VBR),

Y7 -a—F-LPR4E

REYL-ZVT7 ca—R-LPRFEFEIL, HF v 1L
OV THEERET DL ENTEET, CLEAR V2T 7T 4
T EZICTF v fN BT VT TDHEICHET D & XD,
FDOF ¥ RO DAC 2> ba—)L« LYAHXO CLR EN v
v ety bLET (R2288), ZV7 - a—R-LUR¥
\CEiATe & X1, DREG[2:0] B> MZ 110 R ELET (F 17
S, T 74 OZ VT« 2— RiZ 0x0000 T3 GFERIIZOW
TR Z V7 o' 7 v a B8,

R/W DUT_AD1 | DUT_ADO DREG2 DREGI1 DREGO DAC_AD1 DAC_ADO D15 to D4 D3 to DO
0 Device address 0 1 0 DAC channel address Gain adjustment 1111
K147 - LYRE - Ev O

Gain Adjustment G15 Gl14 G13 to G5 G4 G3 to GO
+4096 LSB 1 1 111111111 1 1111

+4095 LSB 1 1 111111111 0 1111

1111

1 LSB 0 0 000000000 1 1111

0LSB 0 0 000000000 0 1111

K15 ATty b - LYREZDEE

R/W DUT_AD1 DUT_ADO DREG2 DREGI1 DREG0 DAC_AD1 DAC_ADO D15 to D4 D3 to DO
0 Device address 1 0 0 DAC channel address Offset adjustment 0000
®16.F 7Yy N - LOXRAE - Ev DA

Offset Adjustment OF15 OF14 OF13 OF12 to OF5 OF4 OF3 to OF0
+2047 LSB 1 1 1 11111111 1 0000

+2046 LSB 1 1 1 11111111 0 0000

0000

No Adjustment (Default) 1 0 0 00000000 0 0000

0000

—2047 LSB 0 0 0 00000000 1 0000

—2048 LSB 0 0 0 00000000 0 0000
R17.70U7 - 32— R - LPRA2DHEE

R/W DUT_AD1 | DUT_ADO DREG2 DREGI1 DREGO DAC_AD1 DAC_ADO D15 to D4 D3 to DO
0 Device address 1 1 0 DAC channel address Clear code 0000
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arveka—iL-LPRAE

ar k=) LYRZADEALTIE, £ BITRT 74—~
v NS MERHY ET, By h D23~E v  DI6 DRIEIC
ONTIE, 1 Z2BRLTLIEEY, avrba— LYRAHF
7 RLAFEET S & &%, DREG[2:0] £~ MAAT 7 LY
AL DEy FD20:DIHIZ 111 ZFHE L. RICEETHa b
o—/L -« LYAX ERINT S CREG[2:0] By FEHELET,

AAr-arvko—jL-LPRAE
F20LE20Z, A arba—)b LIAXDE T Vg
VERLET, A aria—L - LYREZNLHEIE N
DIBBEIZ DWW, T AEDE Y v a v EBRL T
S0,

£18.32 O—JL LYZXEZ~DERBETOANL T LD RE
MSB LSB
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 to DO
R/W DUT ADI | DUT ADO | 1 1 1 DAC_AD] | DAC_ADO | CREG2 | CREGl | CREGO | Data
£19.2vbhA—JL - LYXAE - 7 RLX(CREG[2:0] Ev })
CREG2 (D15) CREGI1 (D14) CREGO (D13) Control Register
0 0 0 Slew rate control register (one per channel)
0 0 1 Main control register
0 1 0 DAC control register (one per channel)
0 1 1 DC-to-DC control register
1 0 0 Software register
R20A(Y OV AL - LYREZDERHS
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 to DO
0 0 1 0 STATREA | EWD WDI WDO X' X' OUTEN_AL | DCDC_ALL | X'
D L

' X = don’t care

21444y - avbha—L - LYRE - Ey hOFHA
Bit Name Description
STATREAD Enable status readback during a write. See the Status Readback During a Write section.
0 = disable status readback (default).
1 = enable status readback.
EWD Enable the watchdog timer. See the Watchdog Timer section.
0 = disable the watchdog timer (default).
1 = enable the watchdog timer.
WDI1, WDO0 Timeout select bits. Used to select the timeout period for the watchdog timer.
WD1 WD0 Timeout Period (ms)
0 0 5
0 1 10
1 0 100
1 1 200
OUTEN_ALL Setting this bit to 1 enables the output on all four DACs simultaneously. Do not use the OUTEN_ALL bit when using the OUTEN bit in the
DAC control register.
DCDC_ALL Setting this bit to 1 powers up the dc-to-dc converter on all four channels simultaneously. To power down the dc-to-de converters, all channel
outputs must first be disabled. Do not use the DCDC_ALL bit when using the DC_DC bit in the DAC control register.
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DACa>v kO—JL - LYR4
DACay ba—/L« LYAZEHSTHDACT ¥ U RNV ERTELET, £2LFE 2312, DAC 2 ha—L - LUVRAXDOF T a ik

ALET,

F£2DAC IV hO—IL - LEREDEE

D15 |D14 | D13 |[Di12 |Di1 |D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 1 X! X! X! X! INT ENABL | CLR_EN | OUTEN | RSET DC DC | X! R2 R1 RO
E

' X = don’t care

%®23DAC O hO—IL - LTRA - Ey FDOER

Bit Name

Description

INT_ENABLE

Powers up the dc-to-dc converter, DAC, and internal amplifiers for the selected channel. This bit applies to individual channels only; it does
not enable the output. After setting this bit, it is recommended that a >200 ps delay be observed before enabling the output to reduce the
output enable glitch. See Figure 24 for plots of this glitch.

CLR_EN

Per-channel clear enable bit. This bit specifies whether the selected channel is cleared when the CLEAR pin is activated.
0 = channel is not cleared when the part is cleared (default).
1 = channel is cleared when the part is cleared.

OUTEN

Enables or disables the selected output channel.
0 = channel disabled (default).
1 = channel enabled.

RSET

Selects the internal current sense resistor or an external current sense resistor for the selected DAC channel.
0 = external resistor selected (default).
1 = internal resistor selected.

DC_DC

Powers up or powers down the dc-to-dc converter on the selected channel. All de-to-de converters can be powered up simultaneously using
the DCDC_ALL bit in the main control register. To power down the dc-to-dc converter, the OUTEN and INT_ENABLE bits must also be
set to 0.

0 = dc-to-dc converter is powered down (default).
1 = dc-to-dc converter is powered up.

R2,RI1, RO

Selects the output range to be enabled.

R2 R1 RO Output Range Selected

0 0 0 Reserved

0 0 1 Reserved

0 1 0 Reserved

0 1 1 Reserved

1 0 0 4 mA to 20 mA current range
1 0 1 0 mA to 20 mA current range
1 1 0 0 mA to 24 mA current range

Rev. A
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YIbhoxz7-LORAE

VT RTx2T « LUVREEFES & TARLADY T v =T -+
Ty NEFITTAZIENTEET, TOLVRFT, AT —H
R e LVRAADI—HF « Ny bk DI ZRETDHE X,
BIOUA v F Ry« 2 A e x— 7 V) O—H & L
THHIZ LB TEET,

V7T LYAZOE v FDI12 1%, MCUE AD5737 O
DOBENRKDON TRV E, BEIOTF—4% - X« T4
(SDIN, SCLK., SYNOREFICEMEL TW\W5A Z & 2 RAFT 5 &
KB ET,

Uk F Ry SRR A X —T N LIERE. 24 L7 Y NEM
WIZY 7 R D=7 « LYZAZOE y DILDOC 0x195 % A
TMERHYET, Zoa~vr RBZA LT v MNEAMANIZRZE
Ih7pne | ALERT B U bilERENSFE RSNET, Zo=
<RI, U F Ry s AR A X—T NV LIRS
WZDOHMETT,

DC/DCayv kA—JL - LORAE

DC/DC 22 hma—)b« LY AX &S L DC/DC AA v F v
TR N, KA DC/DC N EEEZRETHZ LN T
XFEJ, £26LF 2712, DCDC 2 ba—)b« LIAXZDF
TrariErLET,

R24.VTFITT7 LYRADEE

D15 D14 D13 D12 D11 to DO

1 0 0 User program Reset code/SPI code

£25.VTrTTT7 LYRAE - Ev DA

Bit Name Description

User Program This bit is mapped to Bit D11 of the status register. When this bit is set to 1, Bit D11 of the status register is set to 1. When this bit is
set to 0, Bit D11 of the status register is also set to 0. This feature can be used to ensure that the SPI pins are working correctly by
writing a known bit value to this register and then reading back Bit D11 from the status register.

Reset Code/SPI Code Option Description
Reset code Writing 0x555 to Bits[D11:D0] performs a software reset of the AD5737.
SPI code If the watchdog timer feature is enabled, 0x195 must be written to the software register (Bits[D11:D0])

within the programmed timeout period (see Table 21).

*x26DC/DCavbO—L - LA EZDERE

D15 D14 D13 D12 to D7 D6

D5 to D4 D3 to D2 D1 to DO

0 1 1 X!

DC-DC comp

DC-DC phase DC-DC freq DC-DC MaxV

' X = don’t care

%£27DC/DCavhbO—JL - LTZX4 - Ev O3B

Bit Name Description

DC-DC Comp

is recommended.

Selects the internal compensation resistor or an external compensation resistor for the dc-to-dc converter. See the DC-to-DC
Converter Compensation Capacitors section and the AICC Supply Requirements—Slewing section.
0 = selects the internal 150 kQ compensation resistor (default).

1 = bypasses the internal compensation resistor. When this bit is set to 1, an external compensation resistor must be used; this resistor
is placed at the COMPpcpc « pin in series with the 10 nF dc-to-dc compensation capacitor to ground. Typically, a resistor of ~50 kQ

DC-DC Phase

User-programmable dc-to-dc converter phase (between channels).

00 = all dc-to-dc converters clock on the same edge (default).

01 = Channel A and Channel B clock on the same edge; Channel C and Channel D clock on the opposite edge.
10 = Channel A and Channel C clock on the same edge; Channel B and Channel D clock on the opposite edge.
11 = Channel A, Channel B, Channel C, and Channel D clock 90° out of phase from each other.

DC-DC Freq
and Figure 46).

00 =250 kHz + 10%.

01 =410 kHz + 10% (default).
10 =650 kHz + 10%.

Switching frequency for the dc-to-dc converter; this frequency is divided down from the internal 13 MHz oscillator (see Figure 45

DC-DC MaxV

00=23 V+1V/~1.5 V (default).
01=245V+1V.
10=27V£1V.

11=295V+1V.

Maximum allowed Vgoosr x voltage supplied by the dc-to-dc converter.

Rev. A
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AI—L—FHIBELO RS
DLV RE EHo T, BINLZ DACTF ¥ RV DAL—L—
FMHEAZRELE T, Zb—Lb— M A X—T VT 4 2

=TI, FrroRxV T EICREINET, FHEMIZOWTIE,

F#2WDEI VI EAL—L—FDFIHLEIE OBV =
CVEBRLTLLEE N,

VRl ACRAL -1 (2

VUTAANL A ~OERLT, RIWE y k=1 ZRET S
L. U—=FKRy 7 - 2= FPRBEBEINET, UV— KKy 7EE
BRI Ay MCOWTIEE 29 %L TS0,
DUT ADI E'v k& DUT ADO B k% E» R[RD4:RDO] & #l7
AhETH- T, FHTLIAZZBIRL (3 30 2H), &
A=l ANDFREY DF — X By MIERSNET,

WO SPIEREMEIC SDO ICH &N D T —4IZ, BT KL A
ELIELVVAZOT—INREENTHET(K4BH), Z02F

H® SPI#z4IE, 3H/HEDT — XL TELITHD LV AX &5
HIERTHDH, FIEINOP 2~ FTHLIMLENRH Y T,
DUT 7 L A 00 2% 2% NOP =~ > FiX 0x1CE000 TH Y .
fite> DUT 7 FL ATk L Tik, © >y MD22:D21]3x%fs LTk
v hEnET,

)—FRy o Df
AD5ST37 TNRA A 1, FX U FNADTF A« LIAZZEY— R
Ny 7FHEeXF, ROV —4 v AHEWVET,

1. ASILTAH A~ 0xA80000 % EIAA TT/RA A « T RLA
1 ZHHLE—NICRELT, FYofV ADTA Y - L
VAFEBIRLET, T—# « By b DIS~D0 [THEMH X
nNE9,

2. WOFEH LI~ FH NOP =< F(0x3CE000)% 31T L
9, 2O RT, Fr oIV ATAY - LURK
DT —HMNSDO 7 A ANZHhEnET,

R28.Z)L—L— Ml - LOREDFRE

D15 D14 D13 D12 D11 to D7 D6 to D3 D2 to DO
0 0 0 SREN X! SR_CLOCK SR_STEP
' X = don’t care

R2OFHLBETOAAY T LT XA

MSB LSB
D23 D22 D21 D20 D19 D18 D17 D16 D15 to DO
R/W DUT_ADI DUT_ADO RD4 RD3 RD2 RDI RDO X!
' X = don’t care

# 30.5H L7 FL X (Ew FRD4:RDO])

RD4 RD3 RD2 RD1 RDO Function

0 0 0 0 0 Read DAC A data register

0 0 0 0 1 Read DAC B data register

0 0 0 1 0 Read DAC C data register

0 0 0 1 1 Read DAC D data register

0 0 1 0 0 Read DAC A control register

0 0 1 0 1 Read DAC B control register

0 0 1 1 0 Read DAC C control register

0 0 1 1 1 Read DAC D control register

0 1 0 0 0 Read DAC A gain register

0 1 0 0 1 Read DAC B gain register

0 1 0 1 0 Read DAC C gain register

0 1 0 1 1 Read DAC D gain register

0 1 1 0 0 Read DAC A offset register

0 1 1 0 1 Read DAC B offset register

0 1 1 1 0 Read DAC C offset register

0 1 1 1 1 Read DAC D offset register

1 0 0 0 0 Read DAC A clear code register

1 0 0 0 1 Read DAC B clear code register

1 0 0 1 0 Read DAC C clear code register

1 0 0 1 1 Read DAC D clear code register

1 0 1 0 0 Read DAC A slew rate control register

1 0 1 0 1 Read DAC B slew rate control register

1 0 1 1 0 Read DAC C slew rate control register

1 0 1 1 1 Read DAC D slew rate control register

1 1 0 0 0 Read status register

1 1 0 0 1 Read main control register

1 1 0 1 0 Read dc-to-dc control register

Rev. A — 30/42 —



http://www.analog.com/jp/AD5737�

AD5737

AT—HRLTPRA STATREAD By F&t v hLAWEA, AT —F A - LY RHZ
AF—BA LURZTEH LEALUAXY T, ZOL YR EEHEOV— KNy 78R o it o et Ed (U —
2zi, WEEEH. 2T - T F 47 - By MEw b DY) . Ry 7BEOR 7 v a B,

a—H - - By MEY M DIDBEHINTWET, £
v sarbr—/+ LYAHZD STATREAD By F2it v b
ENbHE, ATFT—F A LY RFEEREADLY —H L AT
SDO BB U — Ry 7+ 52 ENTEET, DV,

RIMAT—AHER - LCRAOTA—T45

MSB LSB

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

DC-DCD | DC-DCC | DC-DCB | DC-DCA | User PEC Ramp |Over |X' x! X! X! Iourp |lource |lours |loura
toggle | error active | temp fault fault fault fault

!X = don’t care

RI2ATFT—HERX - LTYRXA - Ey DA

Bit Name Description

DC-DCD This bit is set if the dc-to-dc converter on Channel D cannot maintain compliance, for example, if the dc-to-dc converter is reaching its Viyax
voltage; in this case, the Iour p fault bit is also set. See the DC-to-DC Converter VMAX Functionality section for more information about the
operation of this bit under this condition.

DC-DCC This bit is set if the dc-to-dc converter on Channel C cannot maintain compliance, for example, if the dc-to-dc converter is reaching its Viax
voltage; in this case, the Ioyr ¢ fault bit is also set. See the DC-to-DC Converter VMAX Functionality section for more information about the
operation of this bit under this condition.

DC-DCB This bit is set if the dc-to-dc converter on Channel B cannot maintain compliance, for example, if the dc-to-dc converter is reaching its Vyax
voltage; in this case, the Iour  fault bit is also set. See the DC-to-DC Converter VMAX Functionality section for more information about the
operation of this bit under this condition.

DC-DCA This bit is set if the dc-to-dc converter on Channel A cannot maintain compliance, for example, if the dc-to-dc converter is reaching its Viyax
voltage; in this case, the Ioyr 4 fault bit is also set. See the DC-to-DC Converter VMAX Functionality section for more information about the
operation of this bit under this condition.

User Toggle User toggle bit. This bit is set or cleared via the software register and can be used to verify data communications, if needed.
PEC Error Denotes a PEC error on the last data-word received over the SPI interface.

Ramp Active This bit is set while any output channel is slewing (digital slew rate control is enabled on at least one channel).

Over Temp This bit is set if the AD5737 core temperature exceeds approximately 150°C.

Iour p Fault This bit is set if a fault is detected on the Ioyr p pin.

Iour ¢ Fault This bit is set if a fault is detected on the Iour ¢ pin.

Iour s Fault This bit is set if a fault is detected on the Iour s pin.

Iour a Fault This bit is set if a fault is detected on the Iour 4 pin.
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TFINA A BSEE
B A

AD5737 IZIZ FAULTE U RH D £F, ZOF—TF 2« RbA v

HAE 25 & 3D ADT37 T35 A% 1 KOT LT v

TEPITHER L T/ — o NVREREITO 2R TEET, K

IR TS CFAULTE V3 Y 75 ¢ 712 0 7,

® Wi EIIIA TN RBEREEDTZDOIT lour x DEEN T
TIALTUARMEBZ L) E LTS L&, WEHE A
AT IZNEREIKE TIX, 7o > R UHIREEZ o=z R
L—FOEMAEFEREL COVET, TEHEHRTLE EE
Wz —NHNhEINTLE>7=BICFAULTH 7 7 7
4 TNl B =TT, RO, HWOHAT—VOWNT
CTNERBIRE DK 1V TicRol- b &, EE&2RAELE
T, ZD=®, FAULTH I a7 T4 7 v A EMEIC
BET LD LENCT 77 4 712720 £9,

® PECTZT—DDIIA v F—T =R - =T =S
EECTy b ZT=OF 2y 7 DRI T a B,

®  ADS737 O TN 150°CE B2 7= & %,

AT =B A+ LYRAZD Iour x WEE Y N, PEC =7 — - By

b, WE EF vy hEFAULT Hh & OflAE bR &~ T,

FAULT A OFARIK & 72 o 7z iR iE2 @ Sk 47,

A2y FEFLODTORILTAR

% DAC X VRIS A MLV AZ LA Ty MC)LY
AEMBDLHTZD, T EESTY T I N s Fo—2BRDS
AVREE ATy NREERETH LN TEET, DAC T
—H  LIUREDLDT XL, ML URZE C LYAXDE
THIHENAT VX LVRERBEMARTHASL, Sy U 7L
— gV NIz DAC T —# 1L DAC AL A X TS E
T(X 52 2 ),

DAC DATA DAC

INPUT [—»| DAC
REGISTER REGISTER
GAIN (M)

REGISTER

OFFSET (C)
REGISTER

10067-075

®52.F 7y NETFA VDT RIVEE

BF v RN DORBBEINMERD L U ARLER 52 ITRLTHY
FITH, TS ANCITRFASR EMESRITA 1 E7ETFEEL,
24 Fy xRS ET, 2t #EROF v
Z 1B CHEHTT D0 THHEEICBMR L E (£ 32H),
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FeREMUURAZEFIZCLIRAATAT T L2, AT
HEIMICEF SN EEA, TONRDY, DAC F ¥ R
HDIRDEIAIT, FLnTA it 7y Mixl-T, ¥
LWk U7 L—a rMTbh, F v o R0 HERIZ F
ShET,

Fx VT L= arnbOH T —4%I1E, DAC AJJLV Y AXIT
ANENET, ZOHNITF—ZIiE, YITI A H—T =2—
AD¥ T v a NORTEIICDACICE— RENET, A2 -
LIORZEF TRy b LYREZDSFREIZ 12y T, &
AVIA T2y FOELWS Y U T L—y g VIERE, A%
Xy VT L —ya LBl 7y F ey T L— g
5L TT,

DAC AN VU AFIZEAEN DM (10 EMNIRXTEHET D 2
ENRTEET,

M+1) "
COdeDACRegister :DXZT+C_2 (1)

I,
DIZDACTF ¥ R/LDODACT—4 + LY RZ|IZr—RKEhb
a— K,
MZFA v  LYRZRADa—RNF 740 b - a—R=2%-1),
ClZA 7ty b e LYREZADa—REF 744k« a— F=2"),

BAABBFEDRAT—RR - )—Fn\y )

AD5737 121, HEEBAHLL —F L AP AT—H A« LI AKX
EEHFHTEENHY 9, ZOBEIZ. AAf> a3 ho—
b LY AZDSTATREADE v b & TA X —7 VL ET,
ZOMREEA X —TNTDHE, AT —H A - LY RAX BN
IZEB=4% LT, SERAROGREICHHST A Z ENTEET,
HWABEA R—T N LI EDATF—F A - J— RNy 7 T,
16 By hORT—H R « LURAE (& 32 ) 23, K 518
FrkolzsSpo vt iEnE T,

AD5S737 WU =T v 735 L, FEBALFOARAT —F A - J—
RN JHEENT 4 A —T NV ENET, ZOMEE A F—7
NTBHE AT—FZ - LIAZPSNDY — Ry 7 HREI3H
JATE R RVET, OV AFEZV =Ry 745 L &3,
STATREADE Y b %227 U T L7 — KXo 7 « =R
EIEITLTLKEZEVWY — Ry 7@ED® 7 v a VB H), 20
LY AL DFH LBEIZSTATREADZ /N1« LoULIZRT Z &0
TEET,

ER#MIUT

CLEAR Z7 7T 4 7 « "A D=y VKRIMAIITYT, TOAT%
i L, HAZTORELEZREY h s a— N2 V7452
ENTEFET, ZOoa—RE, FroxrlEo 2y -7
U7 «+a—R: LUVRZ Zfio CTa—YRHEELET,

Fx o xNEITVTTHEXIT, TOF ¥ )LD DAC 2
fr—/L« LYZFD CLR EN By haty FLET, Fv o
FID T ) TREREN A X —T L ENTWVRNWEAIZIE, CLEAR
B LD LAV RGRICBIE D H I TIRBEDSHERF S L E T,

CLEAR 53 m— « L-ULICRED &, ®GT 2 7138 LVWE
NRESNDETY U TIRBEEMERF L £,
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AD5737

NTFY R IS5—DFvy
JARXDENBETTF—ZNE L ZEENT-Z L2 HRT S
72, AD5737 1% 8 B MCRC-8)V A7V v 7 iENF = v
EERALEAAYy b e 2T — Ty JHEREOT TV g B R
it LEF ., AD5737 il 27 A A%, ROLHEAE -
T8EY L Tb—h - F=yl =T ARETHLE
NHYET,

Cx)=xg+xy+x +1
COMEMNRT—H « U= FOKDbYITBMENT 32 By b2
AD5737 ~EE &I, FDHITSYNCHEANA « LyLICENE T,
ADS737 78 32 B hDF—X « 7L —AhEZITED &, SYNC
WA« LRI o e EICnTF— - F v V7 5FEITLET,
TT— Ty JIIRATDHE, TERBNINTZ LA A~
FAENET, Ty 7RI DL, FAULTE U 3m— - L
AU AT —H R« LI ALZDPECTZ T — « B v k23
v hENET, AT —F R - LY RZEHHT L, FAULT [3
A - LAULZER Y (O EREA 720 54A). PEC=T — « By M
HEWIZZ V7 EhEd,

UPDATE ON SYNC HIGH —#|

SYNC_\ .
1(¢
nhnnn

MSB LSB
D23 N DO

«
SDIN —( »24-BIT DATA )
«

24-BIT DATA TRANSFER—NO ERROR CHECKING
SYNC _\
b))
({4
S A VATAVAVARAAVANR
MSB LSB
SDIN —(

D31 D8
FAULT

UPDATE ON SYNC HIGH —|
ONLY IF ERROR CHECK PASSED

)) D7 DO
¢

)\
144

24-BIT DATA X 8-BIT CRC )
) )
(4 [{¢

FAULT PIN GOES LOW
IF ERROR CHECK FAILS

32-BIT DATA TRANSFER WITH ERROR CHECKING

K 53.PECOAA VY

WRroyhexT— e Fzo 7, T—% X7y hOEZEIC
EATHZENTEET, EBAATORAT—HF A+ J— Ry
IBA =T NENTNWDIYGHE, AT —X A+ U— Ky /)
fEFRICIKREN D PEC fEIXIEH T2 MR H D 57, EFAALFO
AT =B A+ Y= RNy I NT 4 AT =T N EINTHDEEHE,
WHEOV— Ry 7EMEZEA L TAT—F X -« LY R XEME
#PECICXVE=FFTDHLNRTEET,

Rev. A

10067-180

DrYFRYT - AL4T

NI Ay TF Ry « FASEAFZ—TNTDHE, BRESN
BALT T REAMANICY 7 o7 « LYAZIT 0x195 BEIA
FNRVWEAICT T — MEERREEINET, ZOBEEIT.,
MCU & ADS737 ORBIO@ER KD TCWNARNT &, BEOT—
H « XA« F 4 (SDIN, SCLK, SYNC)RIE#FICEEL TW5
T EERIET D & FITHEINDBET, 0x195 ¥ A L7 T L EH
PIZZIE &NV E . ALERTE VbR EENF R SN E T,
ALERTE X T 7T 4 7+ "A TH DHT2DCLEAR Y T H B
B LT, MCUD L DOEER Kb & ECLEARY V2527 U T
TEHEHITHenTEET,

UAvF Ry T BA~vEAFT—TN L, LT U NI (5
ms, 10 ms, 100 ms, F721T 200 ms) X ETDH & XL, A A
Vearbha—)b LYRZEFRELET(E 20 LK 21 25H),

75— krdHA

AD5737 IZIZALERTE Y 30 £9°, ZOVE XTI/ T 47 -
NA DCMOSH AT, F/-. ADST37T v+ v F Ry T - XA
LWL TWET, Vv T Ry J - XA~ F—T T
L, SPLEGEEE=XATHI LN TEET, X147 7 MEAH
NIZYZ7 b =T « LYRZIZ 0x195 BZFI N0 E,
ALERTE VN7 7 7 4 71270 £,

AEYI27LUREE

ADST371X 5 VDY 77 L AEEEWE L TWET, UIHEE
1T R+5 mV CIRFEARE T A K£10 ppm/°CTE, ZDY 77 L
VABEIINMNE TNy Ty THE, VAT LANTHERTEZ L
BCEET,

ERREIMT (HER

4 48 127" 9 Reprtd,  EIE/FEHEZAS IR 00— 2 Ak 9~ 2 Rk
HHRPLTd, IREICRT 2 HTEROLZEEIEL. ReerE DR E
PICEELE T, BECRT 2 NEROZELEM ESED
& X, EHEPIRser (SRDZ A SN ESHE T, 15 kQOIMT T
& R U 7 MEHIZ AD5S737 DReer (B TR L £ 97, SMTITIR
PliX. DACa v ha—/L « LY RZ o TREIRTHZENT
EFET(E232M),

#F 112, PERgerHEHL & A1 15kQ ReerikHi 2 fEH 3 5
ADS5737 OMEREfARE R LE T, IMT T ReriEPILEEHA T 5 &
NERserikBUE A OGA L Vi Z 1 EsE 2 2 M T ET,
AT T ReprfRBUAAR CIFBRAREIL 2 E L CE T, EEOMEE
WEAE 3 2 PO Mk &SR ERBUEAF LET, Zhi, M
NTA VERFEICEBERET L0, BORREEEL R LT
FET, BEDOIMNE Repr IKBLE - 721D 7 4 L/TUE @iz
ZRDD L XX, Repr BEPLO/S—F v MExEAFEE . SN Repr
BHEEH L7z AD5737 @, % 1 ( % FSRTERRIRT T A
/TUE REZENE L £ 7,
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AD5737

HART ##5x

ADST37 WX EHAF v o2 T &I 1 K, BFF 4 Ao
CHART VU »RH VW £9, HART EHIEZN o0 T8k T
52 EMTEET, HART E 513, HABRA X —T7 &R T
b Ex ST rERBINCHENET, F 3312, CHART v’
TOHART I T H#BANBEEZRLET, TNHOE
ExEFERT 2854, BikHIZHART RIEMLEE 2T 72T L ERN
HY £,

% 33.HART H A EF T % CHART ANBE

RIUMRIL—L— K EHFI/OVY - F T3y

Rser CHART Input Voltage Current Output (HART)
Internal Rggr 150 mV p-p 1 mA p-p
External Rggr 170 mV p-p 1 mA p-p

X 54 |12, HART 12 5% Him S T+ 2 #RER AR LE T,
1.2 kHz & 2.2 kHz ® HART JAE B H T CRIBICEE S 51
BNE T DD, /B E CL+C2 BREEEINET,
HESEEIZ, C1=22nF. C2=47nF T,

c1
f\j - |—l—o CHARTx

HART MODEM c2
OUTPUT ;;

10067-076

54 HART 155 D #&#t

HART Z1bs:tbp7 v s« L— h &3 7o, HAA
J—L— s DOF P Z VR RN LB T,

AN—L— rDT T2 I)LEIH

AD5737 OF VX)L« A — L — MEIERSEEIZ X v . AN
BT HL—h2#HIETEZENTEEY, A—L— MlHE
WHER T 4 A —T 35 & HIOEIEH I ERED A & B S
AWM THIRS S L— R TEELET, Ah—L— &S
{FTHEEF, Ar—Lb—h a3 ba—/ - LY ZAXDSREN
Ey haE-sTTFIOHIL « A—L— MNiliEKSEES 4 % —T L
TAHIENTEET (F28F),

Z— L — MilflZ A F—TNF B L, MO 2 SEORM THE
BT 2RV IZ, SR CLOCK /¥ A—% & SR STEP /37
A—HTHESINDL— RN TCT VLN AT v TELLET,
TNHEDONRI A=K, AL—L—hearbr—L - LTR
ENST 7R ATHZENTEEI(F 28 BR),

® SR CLOCK [IF V&N « ZAL—NEHEND L— L% f5
ELET, BIxIiE, BRINEEHL— 2 8 kHz D4,
HAX 125 us T & ICHEF SN E T,

® SR STEP [ZZMELMAALETHEN, £EHI LM
EOEDOKRESZH/ELET,

W /RT A= L) HIMEOZE(LL— PR RESNET, £ 34
&£#3512, ZhZH SR CLOCK /X7 A—# & SR_STEP /X7 %
—Z OEDOFMZ R L ET,
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SR_CLOCK Update Clock Frequency'
0000 64 kHz
0001 32kHz
0010 16 kHz
0011 8 kHz
0100 4 kHz
0101 2 kHz
0110 1 kHz
0111 500 Hz
1000 250 Hz
1001 125 Hz
1010 64 Hz
1011 32 Hz
1100 16 Hz
1101 8 Hz
1110 4Hz
1111 0.5Hz

LI b 0 vy 7 B EIINEREIRE S O 13MHz 2558 L2 b o T
(F 1. X45, X 46 2M),

RIBAL—L—b+ - RFYT - YA X -FTPa>

SR_STEP Step Size (LSB)
000 1

001 2

010 4

011 16

100 32

101 64

110 128

111 256

WL, ANV—L =+ EAT v - A X, EEFI 0y T EK
. LSBHA XD E LTERLET,

Slew Rate=
Output Change

Step Size x Update ClockFrequency x LSB Size

ZZ T,

Slew Rate DHNIT sec T,

Output Change DWALILT X7,

HGzohfEicxtd 2T H 7 vy 7 BT, $XToHHE
PHIZKF L CRILTY, 72720, AT v 7 - A X352z 6z
AT e YA REICKHST D HEIBEICIS L TED Y £77,
AL LSB ¥ A ANAHAFM TRAR D120 TT,
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Z—L— MHEIBERE R A X — T T 5 L. TRTOHAZEL
DEEINTZANL—L— NTELLET GEMIZ OV T,
DC/DC AUNR—=EDE NI T B LDET v a B,
ZI¥, CLEAR VU7 H— h N8548, HINEERESNZA
N—L— T UVTHEETELET(F v Ve 7 VT TX
HEINTAR—=T N L TWVEHEE

BEOF v o RN AL—L— M TED LD I2A % —T L
ENTWBHEEIT, CLEAR V' & T H— b5 & S ITEENL
%f#’CMMRﬁ?# MENmEEF v 3D 1 DPEYL
LTWBHA, thoF ¥ rMdAL— L — Ml &% T 312
ae e m#ofﬁ§WMLi¢o

A4y EEEBHEE

AD5737 1IDC/DCT — A k » v N—F K EEH L% A F
R v I EEBEBIHEREENEL COET, ZoEEKIZED
HEHET A o L0 BB BEB S ET,

EYER R ERATIE D 2 —L « FHA o TiE, ARETEIT 50
Q~750 QOHFPHETHZ ENTEES, HAEV2a—1 s VR
%Aiﬁﬁﬁfﬁ@é%lf:/fiﬁ7yz%t%#%ﬁt
T+ NREEEHBETI20ERH Y £, HlziE, 4 mA~
mmAw%7TNnm%ﬁ@¢7%ﬁ\3V7547VX%E
L 15 VEDREWLERSHY 9, 50 QAL T 20 mA BRED
B, BRENDZ L TFS5AT U RATMENT1V T,

AD5737 A%, MAIEEZFEH L T, :/7347/z*#
EINE DAy RV—LEBEEmMT-T L 9IZ DEEZEZ LT =
L— a3 LET, AMB7@1kQ@ﬁﬁ% L TR 24 mA
ZERENTH Z LN TEET,
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