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T4k
BRI E—AD5291

FRIZHREDR72VRY . Vpp =21 V~33V, Vgs=0V; Vpp =105 V~16.5V, Vgs=-10.5 V~—=16.5 V;Viocic =2.7 V~5.5V, Vo= Vpp, Vp=

Vss. —40°C < Tp <+105°C,

=1
Parameter Symbol Conditions Min Typ' Max Unit
DC CHARACTERISTICS—RHEOSTAT
MODE
Resolution N 8 Bits
Resistor Differential Nonlinearity2 R-DNL Rws, VA=NC -1 +1 LSB
Resistor Integral Nonlinearity” R-INL -1 +1 LSB
Nominal Resistor Tolerance (R-Perf Mode)® ARAp/Rap See Table 2, Table 3 -1 +0.5 +1 %
Nominal Resistor Tolerance (Normal Mode) AR p/Rap +7 %
Resistance Temperature Coefficient* (ARAB/RA)/AT x 10° Code = full-scale; See Figure 38 35 ppm/°C
Wiper Resistance Rw Code= zero scale 60 100 Q
DC CHARACTERISTICS—
POTENTIOMETER DIVIDER MODE
Resolution N 8 Bits
Differential Nonlinearity’ DNL -0.5 +0.5 LSB
Integral Nonlinearity® INL -0.5 +0.5 LSB
Voltage Divider Temperature Coefficient* (AVw/Vw)/AT x 10° Code = half-scale; SeeFigure 41 1.5 ppm/°C
Full-Scale Error Vwesge Code = full scale -2 +0.25 LSB
Zero-Scale Error Vwzse Code = zero scale 0 2 LSB
RESISTOR TERMINALS
Terminal Voltage Range® Va, Vg, Vyy Vss Vbp v
Capacitance A, Capacitance B* Ca, Cp f=1 MHz, measured to GND, 85 pF
code = half-scale
Capacitance W* Cw f=1MHz, measured to GND, 65 pF
code = half-scale
Common-Mode Leakage Current* Iem Va=Vs=Vy +1 nA
DIGITAL INPUTS JEDEC compliant
Input Logic High* Vin Vioaic=2.7V1t0 55V 2.0 \
Input Logic Low* Vi Vioaic=2.7Vto 55V 0.8 A
Input Current I Vin=0V or Vioaic £l HA
Input Capacitance* C 5 pF
DIGITAL OUTPUTS (SDO and RDY)
Output High Voltage4 Vou Rpure ur = 2.2 kQ to Vioaic Viogic — 0.4 Vv
Output Low Voltage* VoL Rputr ve = 2.2 kQ to Vioaic GND+04V | V
Three-State Leakage Current -1 +1 LA
Output Capacitance® Cor 5 pF
POWER SUPPLIES
Single-Supply Power Range Vbp Vgs=0V 9 33 v
Dual-Supply Power Range Vbo/Vss +9 +16.5 A%
Positive Supply Current Ipp Vpp/Vss =£16.5 V 0.1 2 HA
Negative Supply Current Iss Vpp/Vss =+16.5V -2 —0.1 HA
Logic Supply Range Viogic 2.7 5.5 A\
Logic Supply Current T ocic Viogic=5V; Vu=5VorVy= 1 10 LA
GND
OTP Store Current*’ TLoGIC_PROG Vi =5V or V. =GND 25 mA
OTP Read Current*® TLoGIC FUSE READ Vi =5V or Vi, = GND 25 mA
Power Dissipati0n9 Ppiss V=5 VorVy=GND 8 110 pW
Power Supply Rejection Ratio PSRR AVpp/AVss =£15V £ 10% %/%
Rap=20kQ 0.103
Rag =50kQ 0.039
Rap =100 kQ 0.021
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Parameter Symbol Conditions Min Typ' Max Unit
DYNAMIC CHARACTERISTICS™ "
Bandwidth BW —3 dB, code = half-scale kHz
R =20kQ 520
Rap=50kQ 210
Rap =100 kQ 105
Total Harmonic Distortion THDw Va=1Vrms,Vg=0V,f=1 dB
kHz
Rag=20kQ -93
Rag =50 kQ -101
Rap =100 kQ -106
Vy Settling Time ts Va=30V,Vp=0V,+0.5 LSB
error band, initial code = zero
scale, board capacitance = 170 pF
Code = full-scale, normal mode 750 ns
Code = full-scale, R-Perf mode 2.5 us
Code = half-scale, normal mode us
Rag=20kQ 2.5
Rag =50 kQ 7
Rap =100 kQ 14
Code = half-scale, R-Perf mode us
Rag=20kQ 5
Rag =50 kQ 9
Rap =100 kQ 16
Resistor Noise Density en wB Code = half-scale, T, =25°C, 0 nV/NHz
kHz to 200 kHz
Rap=20kQ 10
Rag =50 kQ 18
Ruap =100 kQ 27

"Typ filE, 25°C, Vpp =15V, Vgs=-15V, Viogic =5V TOFLHIEN,

THRBIAR Y Y g COIFEHMERESE, RINL L, = — F 0x02 ® Ryp & = — F 0XFF @ Ry D %7213 21— F 0XFD ® Ryy & T — K 0x00 D Rya & ORI TRIE L 7= BEFHAE A
LOFFETT, RDNLIE, iy v 7 « BV a VEITTORRED OO AT v FEE R LET, ZOMAERIE, Va<2VISH L TU A 5—Bifi = 1 mA B X
DVA>12VIZH LTUA =Bt =12mA T, EHUEET— FTRIEShLET,

SHHIMEREE — N (PR — Rk s v a LB, HEO HEHMEREE— R &

CEEHBIOR YT ATA Y= a UTHERELETA, BT X MIITWER AL

SINL & DNL %, RDAC ZB/EH N DIA 22 R—F LFEEDORT v a A—F 5w E LTREL T, Ve THIE, Va=Vpp232 V=0V, fxk+1 LSB ¢ DNL {14k
T A T HE B VIR RE & (AT

CHRHIE Y AL BHIE Y B, $BPLE S W ORI ICHI S ERE AL

TEMEET D D, b a— XEIALOBEFEFITHK 550 us FikGE,

SEMEB D DX, b a—XEiH LOBEIREFITR 550 ps Mk,

% Pouss 13 (Inp X Vi) + (Iss X Vss) + (Iogic X Viogic) Cat & E 7,

10 S _RTOBFETIE, Vpp=15V. Vgs=-15V. Viogc=5V &,

R-perfE— K] [ZFEI CEMHRTHEH L TWET,

WEIRBE T, 770> KEEL LIS A K= ({5 OMERS THETT.

BEhftEt—F - 3— FEE
x2.

R,\B =20 kQ

Resistor Tolerance

|VDD - Vss| =30Vto33V

|V|)|) - Vssl =26Vto30V

|VDD - Vssl =22Vto26V

[Vop — Vss| =21 Vto 22 V

per Code Rws Rwa Rws Rwa Rws Rwa Rws Rwa

1% R-Tolerance From 0x5A to | From 0x00 to From 0x7D to From 0x00 to From 0x7D From 0x00 to | N/A N/A
O0xFF 0xAS OxFF 0x82 to OxFF 0x82

2% R-Tolerance From 0x23 to | From 0x00 to From 0x2D to From 0x00 to From 0x23 to | From 0x00 to | From 0x23 to From 0x00 to
O0xFF 0xDC O0xFF 0xD2 O0xFF 0xDC O0xFF 0xDC

3% R-Tolerance From Ox1E to | From 0x00 to From 0x19 to From 0x00 to From 0x17 to | From 0x00 to | From 0x17 to From 0x00 to
O0xFF 0xE1 0xFF 0xE6 O0xFF 0xE8 O0xFF 0xE8
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®3.

Resistor Tolerance

Rug =50 kQ

RAB =100 kQ

[Vop — Vss| =26 Vto 33 V

[Vbop — Vss| =21 Vto 26V

[Vbop — Vss| =26 Vto 33 V

[Vbop — Vss| =21V to 26 V

per Code Rws Rwa Rws Rwa Rws Rwa Rws Rwa

1% R-Tolerance From 0x2A to | From 0x00to | From 0x37to | From 0x00to | From Ox1E to | From 0x00to | From Ox14to | From 0x00 to
O0xFF 0xD5 0xFF 0xC8 OxFF 0xE1 0xFF 0xEB

2% R-Tolerance From 0x11 to | From 0x00to | From 0x16 to From 0x00 to | From 0x0A to | From 0x00 to | From Ox0A to | From 0x00 to
OxFF 0xEE 0xFF 0xE9 OxFF O0xF5 O0xFF 0xF5

3% R-Tolerance From 0x0A to | From 0x00 to | From 0x0D to | From 0x00to | From 0x07 to From 0x00 to | From 0x07 to From 0x00 to
OxFF O0xF5 O0xFF 0xF2 OxFF 0xF8 O0xFF 0xF8
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ESHRH—AD5292

FRIZHRED72VRY . Vpp =21 V~33V, Vgs=0V; Vpp =105 V~16.5V, Vgs=-10.5 V~—=16.5 V;Viocic =2.7 V~5.5V, Vo= Vpp, Vp=

Vssy —40°C <Tx <+105°C,

= 4.
Parameter Symbol Conditions Min Typ' Max Unit
DC CHARACTERISTICS—RHEOSTAT MODE
Resolution N 10 Bits
Resistor Differential Nonlinearity” R-DNL Rws, VA =NC -1 +1 LSB
Resistor Integral Nonlinearity2 R-INL Rap=50 kQ, 100 kQ -2 +2 LSB
R-INL Rap=20kQ, [Vpp — Vss| =26 Vto 33 | —2 +2 LSB
\
R-INL Rap=20kQ, [Vpp — Vss| =21 Vto 26 | -3 +3 LSB
\
Nominal Resistor Tolerance (R-Perf Mode)3 ARAp/Rag See Table5 and Table 6 -1 +0.5 +1 %
Nominal Resistor Tolerance (Normal ARAp/RaB +7 %
Mode)*
Resistance Temperature Coefficient (ARg/Ryp)/AT x 10° Code = full scale; See Table38 35 ppm/°C
Wiper Resistance Ry Code= zero scale 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 Coefficient* (AVw/Vw)/AT x 10° | Code = half scale; See Table41 5 ppm/°C
Full-Scale Error VwrsE Code = full scale -8 +1 LSB
Zero-Scale Error Vwzse Code = zero scale 0 8 LSB
RESISTOR TERMINALS
Terminal Voltage Range® Va, Vi, Vi Vss Vop 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* Iem Va=Vg=Vyw +1 nA
DIGITAL INPUTS JEDEC compliant
Input Logic High* Vin Vioaic=2.7Vt055V 2.0 A%
Input Logic Low* Vi Vioac=2.7Vt0 55V 0.8 \
Input Current I Vin=0V or Vioaic £l HA
Input Capacitance* C 5 pF
DIGITAL OUTPUTS (SDO and RDY)
Output High Voltage® Vou Reurr,_ue = 2.2 kQ to Viosic Vioaic — 0.4 A%
Output Low Voltage* VoL Rpurr e = 2.2 kQ to Vioaic GND+04 |V
Three-State Leakage Current -1 +1 pA
Output Capacitance® Cor 5 pF
POWER SUPPLIES
Single-Supply Power Range Vop Ves=0V 9 33 \Y%
Dual-Supply Power Range Voo/Vss +9 +16.5 A\
Positive Supply Current Ipp Vop/Vss =£16.5V 0.1 2 LA
Negative Supply Current Iss Vpp/Vss =+16.5V -2 —0.1 pA
Logic Supply Range Viogic 2.7 5.5 v
Logic Supply Current I ocic Viocic=5V; Viuy=5Vor Vi =GND 1 10 pA
OTP Store Current®’ TLoGic_PrROG Vi =5V or V. =GND 25 mA
OTP Read Current®* TLoGIC FUSE READ Vi =5V or Vi, = GND 25 mA
Power Dissipation9 Ppiss Viu=5VorVy=GND 8 110 W
Power Supply Rejection Ratio® PSSR AVpp/AVgs =£15V £ 10% %/%
Rag=20kQ 0.103
Rag =50kQ 0.039
Rap =100 kQ 0.021
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Parameter Symbol Conditions Min Typ' Max Unit
DYNAMIC CHARACTERISTICS™ "
Bandwidth BW -3 dB kHz
Raz =20kQ 520
Rap =50kQ 210
Rap =100 kQ 105
Total Harmonic Distortion THDw Va=1Vmms, Vg=0V, f=1kHz dB
Rap =20kQ -93
Rap =50kQ -101
Rag =100 kQ -106
Vy Settling Time ts Va=30V,Vg=0V,=+0.5 LSB error
band, initial code = zero scale, board
capacitance = 170 pF
Code = full-scale, normal mode 750 ns
Code = full-scale, R-Perf mode 2.5 us
Code = half-scale, normal mode us
Rap=20kQ 2.5
Rap=50kQ 7
Rap =100 kQ 14
Code = half-scale, R-Perf mode us
Rap=20kQ
Rap=50kQ
Rap = 100 kQ 16
Resistor Noise Density ex wB Code = half-scale, T, =25°C, 0 kHz nV/A\Hz
to 200 kHz
Rap =20kQ 10
Rap=50kQ 18
Rap =100 kQ 27

"Typ fifilE, 25°C. Vpp=15V., Vss=-15V. Viggc =25V TOFHMEIHE,

IR Y Y g COIEEMRMERESE, RAINL X, =— F 0x00B ® Ryg & = — K 0x3FF O Ry DR E 721 = — F 0x3F3 @ Rya & = — F 0x000 @ Ry & ORI THIE L 7= Hiin
WD DOFZAETT, R-DNLIE, #fiY v 7 « RYY a VETOBEGMMEN D OMMHIAT v 7EER LET, ZOMHERIE, VA<I12VIZX L TTA =i =1 mA
BIOV>12VICH LTI A —Eifi=1.2mA T, #FitkieT— N CRIESNET,

SHRPIMEREE — N (RHUEREE— FO® 2 v a v W), MHED HEPUEET— 1) &,

TRHBIOX YT/ ETA = a U TIREELE T, AT A M TWER A,

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

SHEPIE VA, BB B, HE S W OB IICH SN EE A, WERBETIE, /70y REREEL Lo A R—F B 50N THETT,

TEHEEF O D, b a— XEABOBIREFILK 550 ps WAk,

SEHEEFE O D7, b a—XpihH LOBIRBEFIIA 550 ps Bk,

? Ppiss 13 (Inp % Vi) + (Iss % Vss) + (Iiogic X Viogic) Cat & E T,

0 F~CTOBEMETIE, Vpp=15V, Vss=-15V, Vipac=5V 2,

[R-perf &— K| 12 UEKTHA L TET,

EhftgET—F - 3— FEE

% 5.
RAB =20 kQ
Resistor Tolerance |Vop — Vss| =30 Vto 33V |Vop — Vss| =26 V to 30 V [Vbop — Vss| =22V to 26 V [Vbop = Vss| =21V to 22V
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 0x3FF to 0x2A1 to Ox3FF to 0x20B to 0x3FF to 0x20B
2% R-Tolerance From 0x8C to | From 0x000 From 0xB4 to | From 0x000 From 0xFA to | From 0x000 From OxFA From 0x000
0x3FF to 0x373 0x3FF to 0x34B 0x3FF to 0x305 to Ox3FF to 0x305
3% R-Tolerance From 0x5A to | From 0x000 From 0x64 to From 0x000 From 0x78 to From 0x000 From 0x78 to | From 0x000
0x3FF to 0x3A5 0x3FF to 0x39B 0x3FF to 0x387 0x3FF to 0x387
Rev. C — 7/30 —
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%= 6.
Rag =50 kQ Rap =100 kQ
Resistor Tolerance |VDD - Vssl =26Vto33V |V|)|) - Vss' =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 0x35F to 0x3FF to 0x31E to Ox3FF to 0x3B4 to Ox3FF 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 0x3FF 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 0x3FF to 0x3CD to Ox3FF to Ox3E6 to 0x3FF to 0x3E6

AVB—TI—R B IVTH

Vb /Vss =15V, Vioaie=2.7 V~5.5V, —40°C < Tp <+105°C, HFIZFRENZVIRY . T TOLEEIT Tvun™~Tumaxo

=7.

Parameter Limit' Unit Description

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

ts 400° ns min Minimum SYNC high time

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

to* 1 ns min RDY rising edge to SYNC falling edge

t 40 ns max SYNC rising edge to RDY fall time

o4 2.4 us max RDY low time, RDAC register write command execute time (R-Perf mode)
o4 410 ns max RDY low time, RDAC register write command execute time (normal mode)
tot 8 ms max RDY low time, memory program execute time

o4 1.5 ms min Software/hardware reset

t13* 450 ns max RDY low time, RDAC register readback execute time
t3* 1.3 ms max RDY low time, memory readback execute time

t14* 450 ns max SCLK rising edge to SDO valid

tRESET 20 ns min Minimum RESET pulse width (asynchronous)
tpOWERUP 2 ms max Power-on OTP restore time

'FRTOANEEIE te=tr = 108/V (Vpp D 10%75> 5 90%) THE L, (Vi + Vig)/2 DFELE L~ULn b ORF# & LET,
2 SCLK D KJA 1T 50 MHz,

SRDAC LY RZ « o KA
4168 pF OFEFAM T, Rpurr uve = 2.2 kQ (Viogic ~HEHE),

> Viogic 23 2.5 VIT—3 L 72 % O fig KRR,

Rev. C

c Ay FOBEIZOWTE t, &ty 2B LT ZE0,

DB9 (MSB) DBO (LSB)

c3 Cc2

Cc1

co D9 D8 D7 D6 D5 D4 D3 D2 D1 Do

CONTROL BITS e

07674-003

DATA BITS ‘I
2T ML RADIE

— 8/30 —




AD5291/AD5292

t; | f-—
e

sk \] Ww / N S

—| tg3 |— |ty |-— la—top o
- L
SYNC ). ))

« L{4 I

ty |-

o

X X e X ez X X o X e X X2 X o X m

) J)
Sbo (s e (s

t. —| 44
| 110 |-
5. ) 112—>| Y
‘/ (Gs 1 1G5
RDY
tRESET
RESET s G G

3.FAH2 43K, CPOL=0, CPHA=1

s 7\ N N\ 7

9— -
swe .\ 2 \ 2

(4 (s

DIN

Y

07674-004

DIN—(XXXXC3><[:‘><D0>(DOXXXX)(CSX_‘{, D1 DO

— tis
tyq —
J)
[(¢

N _ th
L{Y

45H L2432V E, CPOL=0. CPHA=1

RDY

07674-005

Rev.C — 9/30 —




AD5291/AD5292

xR K E M

FRIZHRED 7R \WER Y | Ta=25°C,

8.

Parameter Rating

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

Va, Vi, Vy 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,Vppt 03V
—0.3 Vto Vipgic+03V
-03Vto+7V

+3 mA
+2mA

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
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51.0— Rt E®mEKER
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Vpp/Vss = £15V
1.0 Vioeic = +5V
Va=Vop
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VOLTAGE (V)
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T X MEIE

58 ~[X 6312, kD E® s v arTHERALET A MEBEERLET,

o
DUT v
Iw A
A w - Q V+ = Vpp £ 10%
e QD AV,
le Voo |A PSRR (dB) = 20 log ( Av"{’)‘;)
Vi - 3 _ AVys%
s _ B Vs PSS (%1%) = ay % .
3 3
NC = NO CONNECT £ \% g
N = v, ==
58EHA T Y 3 v DIEE MR 61.BRERELL(PSS. PSRR)

(AIZHE %8 4E; RINL, R-DNL)

DUT V4= Vpp
A 1LSB = V4/2N
L w
1s
Vms g g
3 g
v v 3 g
BO.RT vy 3 A=A EROIEELRMEIRZ(NL, DNL) 62.771 ¥ O BB
+15V0 0 15V
NCO—0\ ©0-O GND
4 GND
0.1V
DUT Rwe= o0 ‘é{)ﬁ_ A lcm Z
L w S o0 +15V
CODE = 0x00 R Rwg >t @ 00 15V
L _w w=—— 1
e @ Vss ono_s
I = 0.1V * 6 GND
'WB I_
Vss TOV, o NC 00/ ©0-O GND 2
A=NC ss 7~ 'bb g g NC =NO CONNECT ¢
g +15V O O 15V g
£ 60.7 1 /X—1E41 M 63.FAEE—F - JU—VER
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B EIRE

AD5291/AD5292 5V 4 )V « IRT v a A—H %, B EERA
Vss < Vierm < Vop IO T F 1 Z{E512%F L CEDO R EHPLE LT
BET D EIICT VA o ENTOET, FFBRIH 2 DO+1%EHT
W72, #8 RDAC iR 4/ NS T LickirbEd, #
NIk — 3 e A —F > - L—TMEREOUGEIZL Y . 2KV R
TLABENNEIL RV FET, TUXNL cRT o varA—FDUA
N— e KT a0F, RDAC LI RAXZDEICE DV RESNET,
RDAC VU RFIIAT T vF « Ny K« LYRZELTHRE
RTFvvarA—F - UAR—ZFZELWRY Y a NN ES TS
WIZ, MBS U2 B3 OEE TN AHETT, RDAC LA X (T,
EHED SPI A v ¥ —T =—A%ffioCTloe By hOTF—H « U—F
EO—RTHZLICEY, EEORY Y a U EEZERTZ LN T
XFET., HNOMER RS- 7%, ZOfE% 20-TP A€V - L
VARG T DI ENTEET, TRLUE, VA /— KT
a U, BT —T » FTTHEICE OALEIZEE S E T, 20-TP
F—Z OFEAFIZIIR 6ms L, ZOMT 7 FLYPAERE v I &
NTHEOEZBGIE L E9, RDY B2k, 2D 20-TP AE Y O
FUHEOSE T 2R R LET,

SYFI TF—=R AR —T—R
ADS5291/AD5292 1%, SPI B0 K/ DSP & Atk & oV
T A H—T7x—A(SYNC, SCLK., DIN, SDO)% Wj& L T
WET, ZOTNAAATIE, YITH A F—T =A% L
THEVIAGAT —FeEALZ ENTEET,

CIFRLYRAE

AD5291/AD5292 D7 F LY A AT 16 £ > METT (X 2 BR),
16 By FADT—FRiE, READ 2 © v MO ITRE), Thichi<
4y hDario—L-Ey & 10 By NORDACT—X E v
F A BRER SN TUVWET, AD5291 DHFE . RDAC LA X DFek

XMV RBEOEEMER

£X T, RDAC 77— DT 2 £ Mddon’t care TF, T —H %
MSB” 7 —A KDBI15 REEE) Cu— KahEd, 4 By by
fa—n by I, YV7bhoxT - av ROBELZIEEL E
T(E 11, K312, REMNRADS291/AD5292 DEAKR L —7r
VADEA IV ITHERLET,

SYNCT A v xa— -« LoYLIZT 5 L, EAL T —7 o ANRHA
ENFET, SYNCEViZ, DINEY M EHF—4 « U— RR5ERICH
— RENAHETHE— » LYLICHERF T2 LERH D £9°, SYNC
A LYLIZRED E, VUT e TF—H - D— KRR #F 1l Oz
<~V R~ TTFa—RahEd, a~ R vy MNCOB, T
THEN e RT U a AL OEEFIMLEST, T—¥E v b
D)L, Ta—Fa&nh7zlbyPAZIZe—FRKEnN5MHETT,
AD5291/AD5292 1%, IEEHEBIEDHIZ 16 By F(1 7 L—2L)Df%
BAErh o T DDA ENBELTCONET, B2,
AD5291/AD5292 1% 32 B bk« U— RTEMEL£472%, 31 £ b
FLIFT B EY RN U—FRTEETAILEITEERA,
AD5291/AD5292 TiZ, SYNCANA « L~L D & X HifESCLK & %
WL LERADN, T RTCOVITIN e A F—Txz—RX - EUiX
VioaicBBIR L — Vit CTEEL C, TYX VAN Ny 7 7 TOH
BEN NS THMLERDY 5,

RDAC LY X4

RDAC LY RAHE, TUHN « RT v a A=A DT A8— K
VyvaryEEEHELET, #lxiE, RDAC LY AHX|Ze&E Y b
02— RT2DHL, UANX—FTRIEEPIO B TR SNET,
RDAC L VAR FIMEHD Py 7 « LI ZAZTHDHID, HFRE
FEEEITITHIRR H 0 FH/ A,

Data Bits [DB9:DB0]'

D4 | D3 | D2 | D1 DO Operation

Command Bits [DB13:DB10]
Command | C3 C2 C1 Co D9 | D8 | D7 | D6 | DS
0 0 0 0 0 X X X X X
1 0 0 0 1 D9 | D8 | D7 | D6 | D5
2 0 0 1 0 X X X X X
3 0 0 1 1 X X X X X
4 0 1 0 0 X X X X X
5 0 1 0 1 X X X X X
6 0 1 1 0 X X X X X
7 0 1 1 1 X X X X X
8 1 0 0 0 X X X X X

X X X | X X
D4 | D3 | D2 | DI* | DO?
X | X |X |X X

NOP command: do nothing.

Write contents of serial data to RDAC.
Read RDAC wiper setting from the SDO
output in the next frame.

X X X X X Store wiper setting: store RDAC setting

to 20-TP memory.

Reset: refresh RDAC with 20-TP stored
value.

X X X X X

D4 | D3 | D2 | DI DO Read contents of 20-TP memory, or

status of 20-TP memory, from the SDO
output in the next frame.

Write contents of serial data to control
register.

Read control register from the SDO
output in the next frame.

Software shutdown.
DO = 0 (normal mode).
DO = 1 (device placed in shutdown mode).

' X = don’t care
2 AD5291 TiE, Z®E v b don’t care,
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20-TPAEY)

HEYD T A 73— -
% 20-TP A€V -
FNLE, VA= BPV a it F D% DON-OFF-ONEIE
— AL L TEFORY g VICHICRESINE T,
AD5291/AD5292 1%, 20 DU % A I« T u T~ 7 (OTP) A
FY LI AIDOT LA ENELTCWET, BHOYU— K% 20-TP
AEVIZERAT L, TS RIT 0T T L - awr RREFICE
TLEZELAAHMICHRLEYT, ZOMRT R TIE~v—Y
VeTARBEERTVWET, arbr—L s LYZXZOE Y b
QBER—-VLITLT, ba—XFalIn avy RRERIC
FTLEZE2HRETLIIENTEET, 20-TP AEU~DOT —
A DEAFITIL, 550 usllf 25 mADEFRSMLE T, SETITHK 8
ms ZELET, ZOM, V7 FLURENRE YT SNTEDOE
Rk L £ 4, RDY Y V&M~ T, 20-TP A E U IZxd 5 EIAL
LHERDTE T H2E=HTHIENTEET, 20-TP AT U DEIA
KL, EIRELEOZ(MITFF SN EE A, EXT_CAP BT 1 pF
@:/7/#12?(1%.68%%%2@?%77?47KT6%
1, XU =T v FHFIZADS291/AD5292 133 v KA 7 — )UIZE%E &
nE7,

RUvarBROM-7=%%, RDAC LU AHX A

% 12.RDAC & 20-TP A E Y DT AH L FHH L

VYOAZARAET D2 ENTEET (R 125H),

EAHGREHE

R —7T w7, RDACLYAHZ & 20-TPAEY « LY AHX|T
RTDHYT RNV PRI EAL A RIRT A AT =TV ENET,
gy bha—b s LYAXDORDACEAREH#L v FCI(FE 13 & #

4Z)E, T 74V TOICREINET, ZHicky, Y7 b
7:7-:vVFK%%%KMMCVVX&@@EE#MEéhi

TRl YT hyaT Uy ke avr REavy FyEs
[$/"— K7 =7 ORESETY’ > %fi 5 C, RDACL ¥ A ¥ % 20-TP 2
EUDNDLV 7Ly adbZ EITEET, AAISERY A R— -
FDv a2 v OEABRRDACL ¥ A X DEAL)EA F—T L& =T
avhe—)b LIYRAZOEALGHEEL > NC1 ZRICHET D

ERHVET, ZHUF. V7 MLV RZIZav R 6 Fu— KT
HZEIZEVITEBNET(EE 1), 20-TP AEY - JrY S - By
FDOEALEAFI—TNTHEZFX, 2 ba—L s LIRAZD

CO (T 74/ T OICREBEL)ERINC 1 ICHETDIHNENRDD
9,

DIN SDO Action

0x1803 0xXXXX Enable update of wiper position and 20-TP memory contents through digital interface.

0x0500 0x1803 Write 0x100 to the RDAC register; wiper moves to % full-scale position.

0x0800 0x0500 Prepare data read from the RDAC register.

0x0C00 0x0100 Stores RDAC register content into 20-TP memory. The 16-bit word appears out of SDO, where the last 10 bits contain the
contents of the RDAC register (0x100).

0x1C00 0x0C00 Prepare data read from the control register.

0x0000 0x000X NOP Instruction 0 sends 16-bit word out of SDO, where the last four bits contain the contents of the control register. If Bit C3 =
1, the fuse program command is successful.

£13.avhO—)L LYZXEADEY k- Ty T’

DB9 DBS8 DB7 DB6 DBS5 DB4 DB3 DB2 DB1 DBO0

X X X X X X C3 C2 Cl Co

!X = don’t care

F14.3>bO—JL - LR E O

Bit Name

Description

Co

20-TP program enable
0 = 20-TP program disabled (default)
1 = enable device for 20-TP program

Cl

RDAC register write protect

0 = wiper position frozen to value in memory (default)'

= allow update of wiper position through digital Interface

Cc2

Calibration enable

0 = resistor performance mode enabled (default)

1 = normal mode enabled

C3

20-TP memory program success

0 = fuse program command unsuccessful (default)

1 = fuse program command successful

YDA

Rev. C
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HAEE

ALY A X — « KUV a VBEDHARE— R(RDACL VA X
DOEIAINT, 2~ Rl (FNBR)ETA = RPvar - F
—H BV MLV ARFIZu—RTAHZEICLVEfTESNET, B
DT A =« RV arzikblb, a—Fida~vr R3 (Fll
Z)E 7 hLyRZIZu—RLET, Z0a~vy Rif, AR
— RV ay e T—HEWTAEY « LUVAXMEFLET, 6
msthis, UA 28—« BRI 3 0320-TP A E VITKARIFESNE
4, RDYE L 2> T, ZD2-TPICKTHEALDRET 2E=
HXTHENTEET, K121, YU T FT—X ASDIN)Y
— R e = RERT TSI r—vary - urlI I 7k
SDOE Y EDv YT - F—2 M Nh#E16EE 7 +—~ > hTRL
3

20-TPOY— KNy Y ERART - A « RT—
2R

a=wy R 5 %S T, SDOMHTRTD 20-TP AEY « LYRAHK
iz — KRRy 7T ENTEET (E 1), T—H 1 FDOTF

F£15.20-TP AE Y - U— RNy oD

fif 5 > b DO~DH IZED, V=R IRGDAEY - nlr
—a URBIRESNET (R 16 2), TRINTZATEY - v s —
YarOTF—HE, kRO SPILEI{ETSDO vonb A EnEd,
ZOHBD 10 By M, BESNIZAEY - ar—va UOfE
NEENET,

FHLERAAETY - ZPRLAOXI4ADEEAEY - 7 RLZ 0x15
DEXAX VRS EF-THEHEIT I LICKY, ERTIZEAENE
AEY - A=Y 3 D7 RLRAEHETEH L TEETS, A
EY - FRLAOXO14 EAEY - FRLAOXOIEADY — R -
Ny ENFET—2NA bME, BRICZAFEREZATY - O —
3V TFRLADY—FEA—4 - TVI—REINEETT, &
1512 R HIDIGE, BRICEAENRZAS—2 3007 RLRIE
ROLSICHEINET,

(> rM=XFY - 7 FLIOXIA D)+ (B = AF

J o« 7 FL X015 AP 1)—1=10+8—1=17 (0x10)

FAFENTZATY - v —arBNengEEeid, BREISNAT R
LT -1z £9,

DIN SDO Action
0x1414 0xXXX Prepares data read from Memory Address 0x14.
X
0x1415 0x03FF Prepares data read from Memory Address 0x15. Sends 16-bit word out of SDO, where the last 10 bits contain the contents of Memory
Address 0x14.
0x0000 0x00FF NOP Command 0 sends 16-bit word out of SDO, where last 10-bits contain the contents of Memory Address 0x15.
0x1410 0x0000 Prepares data read from memory location 0x10.
0x0000 0xXXX NOP Instruction 0 sends 16-bit word out of SDO, where the last 10 bits contain the contents of Memory Address 0x10 (17).
X

R16.IXVREDAEY -7y

Register Contents

Data Bits [DB9:DB0]'
D9 (D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
X [ X |X | X |xX |o 0 0 0 0
X [X |X | X |X |o 0 0 0 1
X |X |xX |X |xX |o 0 0 1 0
X [X |X | X |xX |o 0 0 1 1
X [ X |X | X |xX |o 0 1 0 0
X |X |xX |X |xX |o 1 0 0 1
X [X |xX | X |xX |o 1 1 1 0
X | X | X | X |X |1 0 0 1 1
X | X | X | X |X |1 0 1 0 0
X |X |x |x |x [1 0 1 0 1

1% programmed wiper location (0x00)
2™ programmed wiper location (0x01)
3" programmed wiper location (0x02)
4™ programmed wiper location (0x03)

5" programmed wiper location (0x04)

10" programmed wiper location (0x09)
15™ programmed wiper location (0xOE)
20" programmed wiper location (0x13)
Programmed memory status (thermometer encoded) (0x14)
Programmed memory status (thermometer encoded)” (0x15)

!X = don’t care.
2O DART c AFY - mh— g L OFEN A,
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Uy bEOY - E—F

AD5291/AD5292 1%, Y7 R =T - ¥y hEDU Y - avw L RO
o R 8(F# 11 2)ZFE(TLTCLSBEZD0 = 1 IZHETHZ &Ik
D, Yv hFDUY - E—=RIZTHILENTEET, Z ORI,
RDAC% B ANBIIL T, U A 7 S—WS B U BIZHEE S U5 FiAll e
REBIZLET, RDACL YV AZ L, vy hATY « E—RIZR
HZEWZEWELLERYA, 2L, VY ¥ DY« E— KT
T £ IR TIRTOa~y KR R—rEnEd, vy v b
v e B—RFEKRTTDHLEEIE, a~vr R 8 (F 11 BR)EFET
LT, LSB, DO=0IZRELTLIETE W,

EnftegeE—F

ZOF— FTIE, F2— FCT1I%DEPURZZ HRAFT 5 (T2 bb
S— R=/"—T7 24— L, Ryg =10 kQ + 100 Q) LV V- HUE %
FD 1% 7 FIRPUR ZHRE D BRI SN E T, 1% OIRPIREL £
B9 5 a— 2o Tk, 2 (AD5291)F 721% # 5(AD5292) % &
LTSy, JHEET— RIZ, 2 ha—L - LYZEZOD
By FCQQEHRET DI LICLVBABEINET(R 13 & K 1458,
B RV - HA Atyp)E K S0ITRLET,

Dty k

N— R = 7RESETE' 3 — « LoULnBHoNAg « Lo ~DZE
{95 &, RDACL VA FIZHEHANZEIAENTZ 20-TPAEY -l
—Yarofine—REInFET, a~vr K 4 2EZ7T22 LIk
DY 7 R xTNHADS291/AD292 2V hThZ ¢ TEE
T(FE 11 BRR), 20-TP AEV « o/ — g U REAENAWVEAIL.
Uty FFIZRDAC LY AXIZ v RAF—ARe— RKEnET,
avha—b s LYRZIZIET 7400 s By FRRESNET
(£ 14B8]),

F4O—Fz— LBk

VT RV UREZOT—H e (SDO) T2 o DREE FEo TV E
T, TOEUEEST, VA N—FEMEZIINB AT %,
FnENa~vy R 2Eda~vr R 5&2fFoT, #T oL nTE
FI(EI), HDIDNE. BEOT A AT 4 V—F = — U HE
THEXIHAT LI ENTEET, Y omdiE, EEoTFA
ARET 4 V=T = — 8 L CRIFEIES R HAICAETT,
F 4 O—F = — T, BN OFR— R - B UECTICOHIE & ]
BEIZLET (K642 M), SDOE IZidA—T> « FL AV DONF ¥
URAFETRABE SN TERY . ZOMEZF I BHE, T T v
EHALE T, M64RT L 212, fid/ Ny 7 —OSDOE v
EWDNy r—IDDINE IZHERT AL ERH Y F4,
SDODINA v H—T = — AT NT v TR L REATRRH D L,
M7 A A ORBERE N K EL D0, 7 ay 7 AlEE
T HRENETLHZ LB ET,

2{E DADS291/ADS292T A A% T 4 ¥V —F = — T D545
RNEy hOT—HXRMEII/RD T, LEEOI6E v MU, K
DIy FAUNZITE £, 2y FRATRTERFNLDL T |k
VURAZIZANENDET, SYNCEr— -« LULZHERFL Tk
SRERHY FF, BENRTETTHE. SYNCiI A - L
A=
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Vioeic
AD5291/ Rp AD5291/
AD5292 2.2kQ AD5292
MicRaTOS!——pIN U1 spo +- DIN U2 SDO[—
CONTROLLER =
scLK ss |l < lm
SYNC  SCLK SYNC  SCLK
l |

64.SDO £ =T« O—F = — Uk

RDAC7—XT49U F~

BtRe R EHT L0, Tl « FALBERTTRTOTF VX
Ve RT3 a A—HIZK L TCRDACE Z A v MET —%T 7 F
YOS LE Lz, $FIT. AD5291/AD5292 Tl 3 A7 —
Ve A MEEERALTWET(R 65 M), AD5291/AD5292
TANR— e AL vFiF, bTAI v gy - F— FCMOSHIE &
VopB K OV BRI S5 47— FNEIEIC LV TP A &
£,

8-/10-BIT
ADDRESS
DECODER

07674-051

65.f5 %1t L 7= RDAC [EI#&

AEERo I35
AEERFRDIE1%EBREE
ADS5291/AD5292 1%, 2 B OAEaEEiE LTHERAT S &, A

ZHHET— RTEMEL £, REAEZT7n—T 4 7 DFEF
2T DM, WEZHERET 2 2 £ TE £79(X 66 ZH),

A A A
W b w b w

07674-052

B <>B <>B
B 66. TLEHBE— K OB

EUAL EUBOMOATREFIRAR)IZ. 20 kQ, 50 kQ, 100 kQD
HDOWHY, VA= EUNLT I BRAENDZZ T « RA
M&i% 256 £721% 1024 T3, RDACT v FHD /10w b « F—
ANRTa— RENT, 256/1024 Y DT A RX—REDOHND 1 D%
B L E9, AD5291/AD5292 1%, 7 7 4 /L b TA Rx—T7 /L IHT
WALI%IERPIMEREE — R2H-> TRV, v ba—/L - LY RH




AD5291/AD5292

DE Y FC2 ZRETHIEICEY, A F—TIV/FT 4 A—T )L
THIENTEET(E 13 & £ 1481, TUXVNITERESN
HHITEHI(W BV EAE VDB ORwpAB L OWE Y EB BV D]
DRyl JEV = — RELHH TR %DOHHEFRAZE L 70 5 K H 1T
N CHEF vy VT L—va &8s, Z0kH, WEVEBE U &
OB OT VX NN ET 2 AR E R ET 2 — Tk o X
2T E7,

ADS5291:

RWB(D):%XRAB 1)
ADS5292:

Ry (D) :10% X Ry @
ZZT,

DiZ. 8/10 v h RDAC LV RAHZIZu— RENDH ATV « a—
R e F—2 0 10 EHFR,

Rag 13 B L,

MR T g A—F LRERIC, WEVEEY A LMD
RDAC #Hi b, 7 U VICHIBE S - AR 723850 Rwa 2384 L
F9, Rwa bR 1%DOHGHEPERAE L 2D L2 IcF v VU T L—
3 INFET, Rwa lTRKREHFMELGRBEL T, 7y Ficue— K
ENBT—HNRELRDIFE, B LET, ZOEBEO—KK
IO X512 F£7,

AD5291:
256—-D
Ry, (D)= 256 XR g 3
AD5292:
1024-D
R, (D)=——xR 4
wa (D) 1024 AB “)
ZZ T,

Di. 810y FRDAC LY RAZ|IZr— RENDHAAALF Y « a—
R« F—2 0 10 #EHFR,

Rag IE B> [HIHEHL,

o - 27— URETIL, BIRZRAFIT A S—EHD 120Q & 722
DET, T RAOEETLIREICES T, AYU—BEUE, W
Y —AE U, W B —BE U OER & i ROERE R i3 mAE
721k £ S ITHET B/ UL AEIRICHIRT D & 9 ICHEET 2 BER
HVET, TOLARVE, NEHEPFLOMERERT £ 72 I 3mEN £
HIENNH Y T,
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RFodart—40EREOTOTSIVYT

BEEHHENME

TN RT v a A—FiF, AV U—BEUCBOANELICI
B L7=mEBEEZ T A X——BEVHIB LT A S ——AE UHIC
KHITRET D LN TEET, GNDITHT D Vpp Dk (Z i
ERPE) ST | BISHT HA, AICKT2W, BIZXT25WD
FEEICIIOFT RO S ATRE T,

A
B

67487 Y 9 A—4 - E— RISH

A= DIZ T A N0 B L T 255, AV %230V
2, BEYVETIvr NicEnEnEw+ 5L, VA X—W—B
EUMICOVABLBBEL T30V XD 1 LSBIEWMEE CTOHAERE
NIEAELET, EEOK LSBIX, B2 A LBV BIIMATEE
EIRT v a A=A SERDORY Y a U 256/1024 TR L7~ A
WICEHELLZRDET, VU ALYV BILEZONIZEEDANEE
WK LT, 7970 REREEEL LE Vy O DEEZPD 5 KL,
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Model' Rz (kQ) Resolution Memory Temperature Range Package Description Package Option
ADS5291BRUZ-20 20 256 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
ADS5291BRUZ-20-RL7 20 256 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
AD5291BRUZ-50 50 256 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
ADS5291BRUZ-50-RL7 50 256 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
ADS5291BRUZ-100 100 256 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
AD5291BRUZ-100-RL7 100 256 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
AD5292BRUZ-20 20 1,024 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
ADS5292BRUZ-20-RL7 20 1,024 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
ADS5292BRUZ-50 50 1,024 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
AD5292BRUZ-50-RL7 50 1,024 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
AD5292BRUZ-100 100 1,024 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
ADS5292BRUZ-100-RL7 100 1,024 20-TP —40°C to +105°C 14-Lead TSSOP RU-14
EVAL-AD5292EBZ Evaluation Board
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