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AD5293

RRE

ESHRHE—20 kQ/A\—2 3>
%c:*gﬁfﬁ) fotl/\IKE V) N VDD =21 V~33 V\ ng =0 V, VDD =10.5V~16.5 V\ ng =-10.5V~-16.5 V;VLOGIC =27V~55 V\ VA = VDD\ VB =

Vss. —40°C < Tp <+105°C,

=1
Parameter Symbol Conditions Min Typ' Max Unit
DC CHARACTERISTICS,
RHEOSTAT MODE
Resolution N 10 Bits
Resistor Differential Nonlinearity2 R-DNL Rws -1 +1 LSB
Resistor Integral Nonlinearity2 R-INL [Vbp — Vss | =26 Vto 33 V -2 +2 LSB
R-INL [Vop — Vss| =21 V0 26 V -3 +3 LSB
Nominal Resistor Tolerance ARAp/Rap See Table 2 -1 +0.5 +1 %
(R-Perf Mode)®
Nominal Resistor Tolerance ARAp/RaB +7 %
(Normal Mode)
Resistance Temperature Coefficient* (AR pp/RaB)/AT x 10° 35 ppm/°C
Wiper Resistance Rw 60 100 Q
DC CHARACTERISTICS,
POTENTIOMETER DIVIDER MODE
Resolution N 10 Bits
Differential Nonlinearity® DNL -1 +1 LSB
Integral Nonlinearity INL -1.5 +1.5 LSB
Voltage Divider Temperature (AVw/Vw)/AT x 10° Code = half scale 5 ppm/°C
Coefficient*
Full-Scale Error VwrsE Code = full scale -8 0 LSB
Zero-Scale Error Vwzse Code = zero scale 0 8 LSB
RESISTOR TERMINALS
Terminal Voltage Range(’ Va, Vi, Vw Vs Vbb A\
Capacitance A, Capacitance B* Ca, Cp f=1 MHz, measured to GND, 85 pF
code = half-scale
Capacitance W* Cw f=1 MHz, measured to GND, 65 pF
code = half-scale
Common-Mode Leakage Current Tem Va=Vp=Vy +1 nA
DIGITAL INPUTS JEDEC compliant
Input Logic High Vi Viogic=27Vto55V 2.0 Vv
Input Logic Low ViL Viogic=2.7V1to55V 0.8 A\
Input Current I Vin=0V or Viosic +1 HA
Input Capacitance* Ci 5 pF
DIGITAL OUTPUTS (SDO and RDY)
Output High Voltage Von Rpure ur = 2.2 kQ to Vioaic Viocic — 0.4 v
Output Low Voltage Vo Rpure ur =2.2 kQ to Vioaic GND + 0.4 A\
Tristate Leakage Current -1 +1 HA
Output Capacitance* Cor 5 pF
POWER SUPPLIES
Single-Supply Power Range Vbp Vss=0V 9 33 \%
Dual-Supply Power Range Vop/Vss +9 +16.5 \%
Positive Supply Current Ipp Vopn/Vss =+16.5V 0.1 2 LA
Negative Supply Current Iss Vopn/Vss =+16.5V -2 —0.1 A
Logic Supply Range Vioaic 2.7 5.5 A\
Logic Supply Current Tiocgic Viocic=5V; Viu=5Vor Vi =GND 1 10 A
Power Dissipation7 Ppiss V=5 VorVy =GND 8 110 uw
Power Supply Rejection Ratio* PSSR AVpp/AVss =+15V + 10% 0.103 %/%
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AD5293

Parameter Symbol Conditions Min Typ' Max Unit
DYNAMIC CHARACTERISTICS*®
Bandwidth BW -3dB 520 kHz
Total Harmonic Distortion THDw Va=1Vmms, Vg=0V, f=1kHz, -93 dB
Vw Settling Time tg Va=30V, V=0V, 0.5 LSB error
band, initial code = zero scale
Code = full scale, R-normal mode 750 ns
Code = full scale, R-perf mode 2.5 us
Code = half scale, R-normal mode 2.5 us
Code = half scale, R-perf mode 5 us
Resistor Noise Density eN wB Rwe =10kQ, T, =25°C, 10 nV/\Hz
0 kHz to 200 kHz

"Typ fiEl%, 25°C, Vpp=+25V, Vss=-15V, Viogic =5V TOFHRE,

PR Y Y 3 v OIFEMRIERE,

NHDREAETT, R-DNLIL, #fiZ v 7 - R 5 VR COBRED S ORI AT v 7B 2R LET,
FORVA>12VICH LTI A =B =12mA T, EHMRET— FCRIESNET,

PHEEO THEHEEE— R &

REPEPRAEL E TN T A M TV ER A,

*INL & DNL (%, RDAC Z &£ ) D/A 20— H LEKEDORT v a A—2 454 & L CRIE L T, Vy THIE,

TR R B AR 2 PRAIE,

[R-perf E— K| [ZF CEBETHEHLTWET,

R-INL /Z, =— K 0x02 ® Ryp & =— K OXFF O Ry DM E 721L 22— K 0XFD @ Ry & 2 — K 0x00 O Ry, & O THIE L7z, BRGHAE
Z ORI, VA<12VICKI L TYU A /3—Ejii = 1 mA

Va=Vpp 232 V=0V, f K+l LSB ¢ DNL f1#k

CHEBIE A, B, WOBMITHAER CH SN EEA, WERBECTIE, 770y REREEL Lo R—F 5 OMENTHETT,
" Ppiss 1% (Inp X Vpp) + (Iss X Vss) + (Ioaic X Viogic) CatHL S ET,
S RTOLA Ty 7 FETIE, Vpp=+15V, Vss=-15V. Vioac=5V &,

-

EhtgET—F - o— FE@EE—20 KQ/\—P 3 Y
=2
. RAB = 20 kQ

Resistor

Tolerance |V])]) - Vssl =30Vto33V |V])]) - Vssl =26Vto30V |V])]) - Vssl =22Vto26V |VDD - Vssl =21Vto22V

per Code Rws Rwa Rws Rwa Rws Rwa Rws Rwa

1% R-Tolerance From 0x15E From 0x000 From 0x1F4 From 0x000 From 0x1F4 From 0x000 N/A N/A
to Ox3FF to 0x2A1 to Ox3FF to 0x20B to Ox3FF to 0x20B

2% R-Tolerance From 0x8C From 0x000 From 0xB4 From 0x000 From OxFA From 0x000 From O0xFA From 0x000
to Ox3FF to 0x373 to Ox3FF to 0x34B to Ox3FF to 0x305 to Ox3FF to 0x305

3% R-Tolerance From 0x5A From 0x000 From 0x64 From 0x000 From 0x78 From 0x000 From 0x78 From 0x000
to Ox3FF to 0x3A5 to Ox3FF to 0x39B to Ox3FF to 0x387 to Ox3FF to 0x387
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AD5293

ESHEE—50 kQ. 100 kQ/X\—2 3 >
BRIZFREN2WRY . Vpp=21 V~33V, V=0 V; Vpp=10.5V~16.5V, Vgs=-10.5V~—16.5 V;Viocic =2.7V~5.5V, VAo=Vpp, V=

Vss. —40°C < Tp <+105°C,

= 3.
Parameter Symbol Conditions Min Typ' Max Unit
DC CHARACTERISTICS,
RHEOSTAT MODE
Resolution N 10 Bits
Resistor Differential Nonlinearity2 R-DNL Rws -1 +1 LSB
Resistor Integral Nonlinearity” R-INL -2 +2 LSB
Nominal Resistor Tolerance ARAp/Rap See Table 4 -1 +0.5 +1 %
(R-Perf Mode)®
Nominal Resistor Tolerance ARAp/Rap +20 %
(Normal Mode)
Resistance Temperature Coefficient* (AR /R AB)/AT x 10° 35 ppm/°C
Wiper Resistance Ry 60 100 Q
DC CHARACTERISTICS,
POTENTIOMETER DIVIDER MODE
Resolution N 10 Bits
Differential Nonlinearity® DNL -1 +1 LSB
Integral Nonlinearity INL -1.5 +1.5 LSB
Voltage Divider Temperature (AVw/Vy)/AT x 10° Code = half scale 5 ppm/°C
Coefficient*
Full-Scale Error Vwese Code = full scale -8 +1 LSB
Zero-Scale Error Vwzse Code = zero scale 0 8 LSB
RESISTOR TERMINALS
Terminal Voltage Range6 Va, Vi, Vw Vs Vb \%
Capacitance A, Capacitance B* Ca, Cp f=1 MHz, measured to GND, 85 pF
code = half-scale
Capacitance W* Cw f=1 MHz, measured to GND, 65 pF
code = half-scale
Common-Mode Leakage Current Tem Va=Vg=Vyw +1 nA
DIGITAL INPUTS JEDEC compliant
Input Logic High Vi Viogic=2.7Vto55V 2.0 Y
Input Logic Low ViL Viogic=2.7Vto55V 0.8 A\
Input Current I Vixn=0 V or Viogic +1 pA
Input Capacitance* Cr 5 pF
DIGITAL OUTPUTS (SDO and RDY)
Output High Voltage Vou Rpure vr = 2.2 kQ to Viogic Viogic — 0.4 A\
Output Low Voltage VoL Rpurr ur =2.2 kQ to Vioaic GND +0.4 A%
Tristate Leakage Current -1 +1 LA
Output Capacitance* CoL 5 pF
POWER SUPPLIES
Single-Supply Power Range Vop Ves=0V 9 33 A%
Dual-Supply Power Range Vbp/Vss +9 +16.5 \%
Positive Supply Current Ipp Vop/Vss =+16.5V 0.1 2 HA
Negative Supply Current Iss Vop/Vss =£16.5V -2 —0.1 HA
Logic Supply Range Viogic 2.7 5.5 A%
Logic Supply Current T ocic Viocic=5V; Viuy=5VorVy=GND 1 10 pA
Power Dissipation7 Ppiss Vi =5VorVy=GND 8 110 pW
Power Supply Rejection Ratio* PSSR AVpp/AVgs =£15V £ 10%
Rap=50kQ 0.039 %/%
Rag =100 kQ 0.021 %/%
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AD5293

Parameter Symbol Conditions Min Typ' Max Unit
DYNAMIC CHARACTERISTICS*®

Bandwidth BW -3 dB kHz
Rap =50 kQ 210
Rap =100 kQ 105

Total Harmonic Distortion THDw Voa=1Vrms,Vg=0V, f=1kHz
Rag =50 kQ -101 dB
Rap =100 kQ -106 dB

Vw Settling Time tg Va=30V, V=0V, +0.5 LSB error
band, initial code = zero scale
Code = full scale, R-normal mode 750 ns
Code = full scale, R-perf mode 2.5 us
Code = half scale, R-normal mode, 7 us
RAB =50kQ
Code = half scale, R-normal mode, 14 us
RAB =100 kQ
Code = half scale, R-perf mode, 9 us
RAB =50kQ
Code = half scale, R-perf mode, 16 us
Rap =100 kQ

Resistor Noise Density en wB Code = half scale, T, =25°C,
0 kHz to 200 kHz,
Rag =50 kQ 18 nV/\NHz
Ras = 100 kQ 27 nV/\Hz

' Typ fEI%. 25°C. Vpp=+15V. Vss=-15V. Vioac=5V TOFLMELH,

PR Y Y g COIEEMRMEREFE, RAINLIZ, =— F 0x02 ® Ry & = — K OxFF @ Ry DI E 1L = — F 0xFD @ Rya & = — F 0x00 D Rya & ORI THRIE L= F iR A
O OFZETY, R-DNLIE, #fEix v 7 « Ry a VETOBGRMEN D OMMIAT v 7ELER LET, ZTOMFRIE, VA<2VIZX L TIA R—Eifi=1mAB L
Vo> 12VITH LTI A —E=12mA T, EHMEET— FCRIESNET,

SHEED THRPIMEREE— F) &, [RperfE— F) ZRCEKRTHEHI L TWET,

PRRE AR L E S, HETT A MIfTOEE AL

*INL & DNL (X, RDAC #E/EH ) D/A 20 =4 LRERRDORT v a A—45FgR e L CREL T, Vw THIE, Va=Vpp 22 Ve=0V, K+l LSB ® DNL {f4f
HE AV X BB VDR B A (AL,

CHEFTE Y AL B, W OIS A CHIY SN EY A, WEFRIETIE, /7 vy REEHEL LIS R—FF 5 OFRENRATRETY,

" Poiss 1% (Inp % Vpp) + (Iss % Vss) + (Iocic X Viogic) TRIF S ET,

S I RTOLAF I v 7 EHETIE, Vpp=+15V, Vg=-15V, Vioqc=5V i,

EHMEEE—F - O— FEE—50 KQ, 100 KQ /x—S 3>

= 4.
Rag =50 kQ Rag =100 kQ
Resistor Tolerance |VDD - Vssl =26Vto33V |V])]) - Vssl =21Vto26V |VDD - Vssl =26Vto33V |V])]) - Vssl =21Vto26V
per Code Rws Rwa Rws Rwa Rws Rwa Rws Rwa
1% R-Tolerance From 0x08C From 0x000 From 0x0B4 From 0x000 From 0x04B From 0x000 From 0x064 From 0x000
to Ox3FF to Ox35F to Ox3FF to Ox31E to 0x3FF to 0x3B4 to 0x3FF to 0x39B
2% R-Tolerance From 0X03C From 0x000 From 0x050 From 0x000 From 0x028 From 0x000 From 0x028 From 0x000
to Ox3FF to 0x3C3 to 0x3FF to 0x3AF to Ox3FF to 0x3D7 to Ox3FF to 0x3D7
3% R-Tolerance From 0X028 From 0x000 From 0x032 From 0x000 From 0x019 From 0x000 From 0x019 From 0x000
to Ox3FF to 0x3D7 to Ox3FF to 0x3CD to Ox3FF to Ox3E6 to Ox3FF to 0x3E6
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AVB—TDI—R BT HH

Vb = Vss=+15 V., Viogie=2.7V~55V, —40°C < Tp <+105°C, HFITIEEN2WVIRY | T _TOAEEIT Tvumw™~ Traxo

% 5.

Parameter Limit' Unit Test Conditions/Comments

t,2 20 ns min SCLK cycle time

t 10 ns min SCLK high time

t3 10 ns min SCLK low time

ty 10 ns min SYNC to SCLK falling edge setup time

ts 5 ns min Data setup time

ts 5 ns min Data hold time

t 1 ns min SCLK falling edge to SYNC rising edge

tg 400° ns min Minimum SYNC high time

to 14 ns min SYNC rising edge to next SCLK fall ignored

tio* 1 ns min RDY rise to SYNC falling edge

it 40 ns max W rise to RDY fall time

t),* 24 ps max RDY low time, RDAC register write command execute time (resistor performance mode)
t1y 410 ns max RDY low time, RDAC register write command execute time (normal mode)
tot 1.5 ms max Software\hardware reset

t5* 450 ns max RDY low time, RDAC register read command execute time

tist 450 ns max SCLK rising edge to SDO valid

tRESET 20 ns min Minimum RESET pulse width (asynchronous)

tPOWER-UP® 2 ms max Power-on time to half scale

' RTCOANMEBIT te=tr =1 ns/V (Vpp D 10%75> 5 90%) THIE L, (Vi + Vip)2 DFEE L~ULn s OB E LET,
? SCLK D KAWL 50 MHz,

RDAC LY AH » <V RBIEIZOW Tt & t3 2B L TS0,
+168 pF OFE AN T, Rpure vp = 2.2 kQ (Vioaic ~FHERE)
SEPVEE AL — L — b = 2 V/ms (typ),

Rev. B
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xR K E M

FRIZHRED 7R \WER Y | Ta=25°C,

6.

Parameter Rating

Voo to GND -03Vto+35V
Vss to GND +0.3Vto-25V
Viogic to GND —-03Vto+7V
Vbp to Vs 35V

Va, Vi, Vi to GND
Digital Input and Output Voltage to GND
EXT_CAP Voltage to GND
Ia, I, Iy
Continuous
Rag =20 kQ
Rag =50 kQ, 100 kQ
Pulsed'
Frequency > 10 kHz
Frequency < 10 kHz
Operating Temperature Range
Maximum Junction Temperature (T; max)
Storage Temperature Range
Reflow Soldering
Peak Temperature
Time at Peak Temperature

Package Power Dissipation

Vss— 03V, Vpp+03V
—0.3 Vto Viogic 0.3 V
-03Vto+7V

+3 mA
+2 mA

Mccyd?
MCC*Ad?
—40°C to +105°C
150°C
—65°C to +150°C

260°C
20 sec to 40 sec
(T; max — TA)/0;a

LR R REREZBZ DA NV AEINZ D ET /3L AE
IR EEEZEZDZENHV ET, ZOBREITA R L RERK
DREDOHLZHMETHLOTHY ., ZOLEEOEEDE 7 &
a VNCRETHIHEEU ETOT AL ZEEEZED - DT
BV EFA, T A% EREMMSHRIERIREICE S & T
A ZADIERFMEIT B L B 2 £,

K

Bia 1T T —A M — AL TRE, TRbbREIIE Ny r—
DEE. T A AR ERAR— R F T L72RETHUE,

= 7.R3EH
Package Type (LI 0,c Unit
14-Lead TSSOP 93! 20 °C/W

"JEDEC 282P 7 A k « R— K, HARZE%(0 m/sec~1 m/sec DZER ).

ESDDEE

YRKEUVEBIRIL. A v T ORKOLELES,
V.BEY, WELVHNOEED 2 E D,
EizkviilfshEzd,

? fie KIHLE TR it

BIOVVA e Fa—T 4 - Ty I H,
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5. EE

vrEES | B85 B

1 RESET N=R=z7 Uty k-, RDACLYAFE Iy RAF—/WI&ELET, RESETIIN. LRV E(LTT 77 1
TN F9, A LARWIEAIIRESETIE Vioae (2L L £,

2 Vss AFR, HBFRT7 7V r—2arTOVAERLTLSESY, ZOEUE, 0pFo® 72y 7 « a5 o3 & 10 pF
DAVT U TT TV TTHHNERSY T,

3 A RDAC D E > AVss < VA< Vpp,

4 w RDAC DU A 78—+ £ W, Vss< Vy < Vppso

5 B RDAC D B E Y, Vss<Vp<Vppo

6 Vop EQOBF, ZOEUIE, 0IpyFO®IIv 7 - avFrH e 0pyF 02Ty T Ay 7Y v /T2 0ERH Y E
R

7 EXT_CAP 1uF O =5 4% EXT CAPICHHE LE T, 2O FodOEREEIZTVULETHILERHY £,

8 Vioaic Yy JER2TIV~55V, TOEUE, 0O WF DI Iy « av Ty H e W 0ary 7oy Trhy 7 ) w74
BYMENHY £,

9 GND Va7V N R = AR/ AR/ Ay AV \P - 51 -

10 DIN SUTN e T—=H AN, ZTDOTNRA AL, 16 Y DOV T7 MLV AZENKELTCWET, T—XiF, YU T-rn
I ANIDSE TNy P TLIAXIZAESNET,

11 SCLK VIUTN e sav I AN, THE, YITN e vy I ATIDNTFRY =y VT T MU VRAFXIZATESRET,
F =X IHENRKS0MHz DL — F CHEETE £77,

12 SYNC SNFEAY =y PORBIES, Zhid. ANTF =218 5 7 L—ARBIE ST, SYNCA e — - L~ULichbe, A
N7 RV PRENRA Z—=TIVEN, T—HIEHO7 vy 7O FRY Ty PTANEIRET, BRENZL TR
AN, 16 FBHAD I Y7 « A T IVDHBEDSYNCOI LN =y P THFEINET, I6fHEOZ a7 « A4 70D
AICSYNCEANA » LoyLZT 5 &, SYNCON. ERY = DIFEIAL & U THRET 572, DAC ITHFAAL T —F X
AL £,
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F 9.RDAC L P X2 DFEAH#/FEH L

DIN SDO Action

0x1802 0xXXXX' | Enable update of wiper position.

0x0500 0x1802 Write 0x100 to the RDAC register.
Wiper moves to % full-scale position.

0x0800 0x0500
0x0000 0x0100

Prepare data read from RDAC register.
NOP (Instruction 0) sends a 16-bit word
out of SDO, where the last 10 bits contain
the contents of the RDAC register.
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Sry bEOY - E—F
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ZEVANBT, UA R—WH B BIZHEE S L5 HERI 22k e
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ZEIZEVEELERA, ZEL, Yy MUY = RTIE
FN0IRTTRTOa~y RRYR— SR ET,
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HLICH Y ZeNTEET, HDEIWIE, BET A ADTF 4 V—
Fx—UEERICH S Z e TEET, R omaiE, BTN
AARET 4V —F = — U L CRIREES 2 GAICFT
T T4 O—F x— R, RO ER— - EUETICOH
EFHEIZLET,

£10.ax7 Y FEfFOEEER

SDOY NZIFA—F> « RbA VONF ¥ » K AFETHNE S 1U
TR, ZOMEEZEIHAE., AT v 7ERIBKLETT, X
45127 L DT, iD=V DOSDOY B IRD /Sy Ir—
ODINE 28R T DM ENH Y £9, SDODINA > F—7 =
—RZTNT v TRPLEREAWNR S D & BET A A0
BIERFEIN R E L 2572, 7avy 7 AMERELS T8N E
THZELHY ET,

EDAD2NBET 4 V—F = — BT 5L, RE Y hOT—X
BMEZ72 ) £9, SEHEHOI6E v FRUIZ, RDOI6E » F UL
IZI7T&F T, REY FRTRTERENOT Y TV - LURK
ICAJTENDET, SYNCEZu— « LU ZHERF L TR 43
N ET, BENTETT DL, SYNCi A - LoULIZRY
S

Vioeic
AD5293 Rp AD5293
2.2kQ
MOSI _ | I
MICRO! DIN U1 SDO + DIN U2 SDO
CONTROLLER -
SCLK ss Lon. = Lon
SYNC  SCLK SYNC  SCLK

l |

07675-039

458D0 BfF o 1= T 4 O—F = — VK

Command Bits[B13:B10] Data Bits[B9:B0]'
Command C3 C2 C1 Co0 D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Operation
0 0 0 0 0 X X X X X X X X X X NOP command. Do nothing.
1 0 0 0 1 D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | Write contents of serial register data
to RDAC.
2 0 0 1 0 X X X X X X X X X X Read RDAC wiper setting from SDO
output in the next frame.
3 1 0 X X X X X X X X X X Reset. Refresh RDAC with midscale code.
4 1 1 X X X X X X X D2 | DI | X Write contents of serial register data
to control register.
5 0 1 1 1 X X X X X X X X X X Read control register from SDO output
in the next frame.
6 1 0 0 0 X X X X X X X X X DO | Software power-down.
DO = 0 (normal mode).
DO = 1 (device placed in shutdown
mode).
' X = don’t care.
RN FO—L  LYRAOEY k-
D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
X' X' X' X' X' X' X' C2 Cl X!
' X = don’t care.
£12.0> hO—L - LY X2 DOHEEE
Register Name Bit Name Description
Control C2 Calibration enable.
0 = resistor performance mode (default).
1 = normal mode.
Cl RDAC register write protect.
0 = locks the wiper position through the digital interface (default).
1 = allows update of wiper position through digital interface.
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KL RTvva A—HIZkFLTRDACEZ A v MET —F% T
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ADS5293BRUZ-20-RL7 20 1,024 —40°C to +105°C 14-Lead TSSOP RU-14
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