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PART TEMP RANGE I’C ADDRESS R(kQ)  PIN-PACKAGE TOP MARK
MAX5417LETA+ -40°C to +85°C 010100Ag 50 8 TDFN-EP** AIB
MAX5417META+ -40°C 1o +85°C 010101Ag 50 8 TDFN-EP** ALS
MAX5417NETA+ -40°C to +85°C 010110Ag 50 8 TDFN-EP** ALT
MAX5417PETA+ -40°C 1o +85°C 010111Ag 50 8 TDFN-EP** ALU
MAX5418LETA+ -40°C 1o +85°C 010100Ag 100 8 TDFN-EP** AIC
MAX5418META+ -40°C 1o +85°C 010101Ag 100 8 TDFN-EP** ALV
MAX5418NETA+ -40°C 1o +85°C 010110Ag 100 8 TDFN-EP** ALW
MAX5418PETA+ -40°C 1o +85°C 010111Ag 100 8 TDFN-EP** ALX
MAX5419LETA+ -40°C 1o +85°C 010100Ag 200 8 TDFN-EP** AID
MAX5419META+ -40°C to +85°C 010101Ag 200 8 TDFN-EP** ALY
MAX5419NETA+ -40°C 1o +85°C 010110Ag 200 8 TDFN-EP** ALZ
MAX5419PETA+ -40°C 1o +85°C 010111Ag 200 8 TDFN-EP** AMA
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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o -0.3V to +6.0V
All Other Pins to GND..........oocooiiiiiiii, -0.3V to (Vpp + 0.3V)
Maximum Continuous Current into H, L, and W
MAXBAAT7 o2 1.3MA
MAXB4A8....oeiiiiiiiecieeeeceeeeeeee . 20.BMA
MAXS5419. e, 20.3MA

Continuous Power Dissipation (Ta = +70°C)
8-Pin TDFN (derate 24.4mW/°C above +70°C) ......... 1951mW

Operating Temperature Range ...........c.cccceee. -40°C to +85°C
Junction Temperature ... +150°C
Storage Temperature Range .............cccceeevnennn, -60°C to +150°C
Lead Temperature (soldering, 10S) ......ccccccoovviiiiiiiinn. +300°C
Soldering Temperature (reflow) ... +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpp = +2.7V to +5.25V, H = Vpp, L = GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = +5V, Ta = +25°C.)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
DC PERFORMANCE (VOLTAGE-DIVIDER MODE)
Resolution 256 Taps
Integral Nonlinearity INL (Note 1) LSB
Differential Nonlinearity DNL (Note 1) + LSB
e .
git:f)friw;?;ztc Temperature 5 opm/°C
MAX5417_, 50Q -0.6
Full-Scale Error MAX5418_, 100kQ -0.3 LSB
MAX5419_, 200kQ -0.15
MAX5417_, 50kQ 0.6
Zero-Scale Error MAX5418_, 100kQ 0.3 LSB
MAX5419_, 200kQ 0.15
DC PERFORMANCE (VARIABLE-RESISTOR MODE)
Integral Nonlinearity INL Vbp = 3V +3 LB
(Note 2) Vpp = 5V 15
VbD = 3V, MAX5417_, 50kQ -1 +2
Differential Nonlinearity Vpp = 3V, MAX5418_, 100kQ +1
DNL LSB
(Note 2) VpD = 3V, MAX5419_, 200kQ +1
VpD = 5V +1
DC PERFORMANCE (RESISTOR CHARACTERISTICS)
Wiper Resistance Rw Vpp = 3V to 5.25V (Note 3) 325 675 Q
Wiper Capacitance Cw 10 pF
MAX5417_ 375 50 62.5
End-to-End Resistance RHL MAX5418_ 75 100 125 kQ
MAX5419_ 150 200 250
2 AXIMW




2565y 7, FiERY. IPCA>9T71—X,

FAIGNRTorrarX—y

ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7V to +5.25V, H = Vpp, L = GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = +5V, Ta = +25°C.)

DIGITAL INPUTS
) Vpp = 3.4V to 5.25V 2.4

Input High Voltage (Note 4) ViH V
Vpp < 3.4V 0.7 xVpD

Input Low Voltage ViL Vpp = 2.7V to 5.25V (Note 4) 0.8 \

Low-Level Output Voltage VoL 3mA sink current 0.4 V

Input Leakage Current ILEAK l bA

Input Capacitance 5 pF

DYNAMIC CHARACTERISTICS
MAX5417_ 100

Wiper -3dB Bandwidth (Note 5) MAX5418_ 50 kHz
MAX5419_ 25

NONVOLATILE MEMORY

Data Retention Ta = +85°C 50 Years
Ta = +25°C 200,000

Endurance Stores
Ta = +85°C 50,000

POWER SUPPLY

Power-Supply Voltage VDD 2.70 5.25 \

Standby Current Ibb ?;glztalg;egts = VDD or GND, 05 1 A

Programming Current Si;:ltr;?iggzrsoft\lﬁgvgtreéND (Note 6) 200 400 pA

TIMING CHARACTERISTICS

(Vbp = +2.7V to +5.25V, H = Vpp, L = GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = +5V, Ta =
+25°C. See Figures 1 and 2.) (Note 7)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
ANALOG SECTION
MAX5417_ 500
Wiper Settling Time (Note 8) tiL MAX5418_ 600 ns
MAX5419_ 1000
DIGITAL SECTION
SCL Clock Frequency fscL 400 kHz
Setup Time for START Condition tSU-STA 0.6 us
Hold Time for START Condition tHD-STA 0.6 us
CLK High Time tHIGH 0.6 us
CLK Low Time tLow 1.3 us

MAXI N 3
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TIMING CHARACTERISTICS (continued)

(Vbp = +2.7V to +5.25V, H = Vpp, L = GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = +5V, Ta =
+25°C. See Figures 1 and 2.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Data Setup Time tSU-DAT 100 ns
Data Hold Time tHD-DAT 0 0.9 us
SDA, SCL Rise Time tR 300 ns
SDA, SCL Fall Time tF 300 ns
Setup Time for STOP Condition tSU-STO 0.6 ys

Bus Free Time Between STOP

and START Condition tBUF Minimum power-up rate = 0.2V/ms 1.3 ys
Pulse Width of Spike Suppressed tsp 50 ns
Maximum Capacitive Load for

Each Bus Line Cs (Note 9) 400 PF
Write NV Register Busy Time tBUSY (Note 10) 12 ms

Note 1: The DNL and INL are measured with the potentiometer configured as a voltage-divider with H = Vpp and L = GND. The
wiper terminal is unloaded and measured with a high-input-impedance voltmeter.

Note 2: The DNL and INL are measured with the potentiometer configured as a variable resistor. H is unconnected and L = GND.
For the 5V condition, the wiper terminal is driven with a source current of 80pA for the 50kQ configuration, 40pA for the
100kQ configuration, and 20pA for the 200kQ configuration. For the 3V condition, the wiper terminal is driven with a source
current of 40pA for the 50kQ2 configuration, 20pA for the 100kQ configuration, and 10pA for the 200kQ configuration.

Note 3: The wiper resistance is measured using the source currents given in Note 2. For operation to Vpp = 2.7V, see Wiper
Resistance vs. Temperature in the Typical Operating Characteristics.

Note 4: The device draws higher supply current when the digital inputs are driven with voltages between (Vpp - 0.5V) and (GND +
0.5V). See Supply Current vs. Digital Input Voltage in the Typical Operating Characteristics.

Note 5: Wiper at midscale with a 10pF load (DC measurement). L = GND; an AC source is applied to H; and the W output is mea-
sured. A 3dB bandwidth occurs when the AC W/H value is 3dB lower than the DC W/H value.

Note 6: The programming current operates only during power-up and NV writes.

Note 7: SCL clock period includes rise and fall times tr and tr. All digital input signals are specified with tr = tF = 2ns and timed
from a voltage level of (Vi + VIH) / 2.

Note 8: Wiper settling time is the worst-case 0% to 50% rise time measured between consecutive wiper positions. H = Vpp,

L = GND, and the wiper terminal is unloaded and measured with a 10pF oscilloscope probe (see the Typical Operating
Characteristics for the tap-to-tap switching transient).

Note 9: An appropriate bus pullup resistance must be selected depending on board capacitance. Refer to the document linked to
this web address: www.semiconductors.philips.com/acrobat/literature/9398/39340011.pdf.

Note 10: The idle time begins from the initiation of the stop pulse.

4 MAXIMN
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(Vpp = 45V, Ta = +25°C, unless otherwise noted.)

DNL vs. TAP POSITION INL vs. TAP POSITION WIPER RESISTANCE vs. TAP POSITION
0.25 T T T T 3 0.25 T T T T 8 700 | I g
VOLTAGE-DIVIDER MODE 2 VOLTAGE-DIVIDER MODE g Vpp =27V E
0.20 = 0.20 3 =
g g 600 |- Isrc =50uA g
0.15 0.15 A =
0.10 0.10 5 500 /r \\
% 0.05 g 005 ~~ S 400 7 N
= o = o P ~
= 122]
005 ~-005 g %00
o
-0.10 -0.10 200
0.15 0.15
100
0.20 0.20
0.5 0.25 0
0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256 0 32 64 9 128 160 192 224 256
TAP POSITION TAP POSITION TAP POSITION

END-TO-END RESISTANCE % CHANGE
vs. TEMPERATURE

Vo 1.0 g
2V/div w08 =
[ 2
= =
= 06
(&5}
= 04
W &
1/div z 02
2 9 -
w
= _—
< 02 |
=
g -0.4
=
A 06
Z
038
: 10
4ps/div -40 -15 10 35 60 85
TEMPERATURE (°C)
STANDBY SUPPLY CURRENT
vs. TEMPERATURE WIPER RESISTANCE vs. TEMPERATURE
1.0 e 700 5
z g 600 2
e ” Vpp =27V
= ‘ i —
= s 1
3 06 5 400 |-Vop=30v
- =
T =
2 04— @ 300 [-vpp=45V ]
2 200 Ty =525y
» 0 100
0 0
40 -15 10 35 60 85 40 15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)

MAXIMN 5

6 PSXVIN/8LVSXVYIN/LEPSXVIN



MAX5417/MAX5418/MAX5419

2565y 7. FIERIE, I2C1>%97x—2X,
FA IR TroIA—=E

REEEREGEE)

(Vpp = 45V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT INL vs. TAP POSITION
vs. DIGITAL INPUT VOLTAGE THD+N RESPONSE (MAX5417)
600 g 3.0 T T T T 2
s VARIABLE-RESISTOR MODE S
500 § 25 |Vpp=27V g
ISRC = 50uA =
= 20
= 400
= __ 15 a
: Z A\
3 300 2 0
> / \ = ,‘/
£ 200 05 L~
3 N
\ 0
100 /
/ \ -05
0 A -1.0
0 1 2 3 4 5 10 100 1k 10k 100k T 0 32 64 9% 128 160 192 224 256
DIGITAL INPUT VOLTAGE (V) FREQUENCY (Hz) TAP POSITION
INL vs. TAP POSITION INL vs. TAP POSITION
(MAX5418) (MAX5419)
2.0 - 1.00 T T T T ; o
VARIABLE-RESISTOR MODE 8 VARIABLE-RESISTOR MODE g
Vpp=2.7V 3 075 | Vpp=2.7V g
1.5 lgge = 20uA E Isrc = 10uA =
050
1.0
— _ 025 IP‘""L Q
& i N ™~
= 05 2 - "'\g\,
= =
e -025
0 power
050
-05 075
1.0 -1.00
0 32 64 9 128 160 192 224 256 0 32 64 95 128 160 192 224 256
TAP POSITION TAP POSITION
DNL vs. TAP POSITION DNL vs. TAP POSITION
(MAX5417) (MAX5418)
05 T T T @ 0.3 =
\/ARI‘/-\BLE—RESISTOR MODE g VARIABLE-RESISTOR MODE g
0.4 g Vpp =2.7V z
s 02 TFlgpe = 20uA E3
0.3
_ 02 o
& 3
S 01 =
Z z '
0
-01
0.1
02 02
203 -0.3
0 32 64 9 128 160 192 224 256 0 32 64 95 128 160 192 224 256
TAP POSITION TAP POSITION
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(Vpp = 45V, Ta = +25°C, unless otherwise noted.)

DNL vs. TAP POSITION MIDSCALE WIPER RESPONSE vs. FREQUENCY MIDSCALE WIPER RESPONSE vs. FREQUENCY
(MAX5419) (MAX5417) (MAX5418)
03 —_— o 0 e 0 -
VARIABLE-RESISTOR MODE & MAX5417 2 MAX5418 2
0 | Voo=27v g 5 TAP =128 5 ; TAP =128 g
“ | lsre = 10pA b ) ! - z - =
01 = 40 W = 0 NN
) 2 \\ & NN
2 = \) = \
Z 0 3 -1 & 15 \
o
. 5 CL=50pF\\ & =500 '\
01 £ 0 < 90 N
\ =
\
202 -25 -25
203 -30 -30
0 32 64 95 128 160 192 224 256 1 10 100 1000 1 10 100 1000
TAP POSITION FREQUENCY (kHz) FREQUENCY (kH2)
MIDSCALE WIPER RESPONSE vs. FREQUENCY TAP-TO-TAP SWITCHING TRANSIENT
(MAX5419) (MAX5417)
0 - - : - - 1 1 :\AAX54117IUE19
Nl
1o | MAXa419 N cL=10oF LUlIE TR A
= TAP =128 \:.._\( SRS S FRSUONS OSSO NSRS 9 QP
S 5 N \ N : 2V/div
) M '
. XN
&2 -5 C=50pF \ \ S
5 \) .
= 3 - MAX5417
= \ CL = 10pF W
-35 ; FROM TAP 127 | 10mVi/div
\ ] TOTAP 128
0 b H=Vmp
_45 N H N N N
1 10 100 1000 Tus/div
FREQUENCY (kHz)
TAP-TO-TAP SWITCHING TRANSIENT TAP-TO-TAP SWITCHING TRANSIENT
(MAX5418) (MAX5419)
MAX5417 toc20 MAX5417 toc21
v = T AR SRS SO AR SRR
| ] .
ER R R R ‘ 1 soa I SRR R s )
‘ P Al N | v
SRR W IR Lo dw
P T ] omvi R L] omvidiv
----------------------- MAX5419 oL
o G=10pF ; - . CL=10pF
“'FROM TAP 127 " "FROM TAP 127
M 2 TOTAP 128 © TOTAP128
- H=Vop © H=Vop
Tus/div Tus/div
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RELET. BENRUBRINDE, BEMEL IRXSIF
J)T7ENE T MERML DX Y IIERAEY R
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XU voS4 2 (SCLZERL I I,
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1A METDBEOT—511 MBKU. B#&ICSTOP
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STARTH K U'STOPSAF
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F1. MAX5417/MAX5418/MAX54190D7 LR -k

ADDRESS BYTE

PART SUFFIX A6 A5 A4 A3 A2 A1 A0 NOP/W
L 0 1 0 1 0 0 0 NOP/W
L 0 1 0 1 0 0 1 NOP/W
M 0 1 0 1 0 1 0 NOP/W
M 0 1 0 1 0 1 1 NOP/W
N 0 1 0 1 1 0 0 NOP/W
N 0 1 0 1 1 0 1 NOP/W
P 0 1 0 1 1 1 0 NOP/W
P 0 1 0 1 1 1 1 NOP/W
7o)y ZL—=T7 RLRICEHELSBEBDE Y MINOP/WE Y

7o)y TEY MIT—=FDENA MDD KT AD
SR EFERITDEHICERYENERTD OV Y
EEDOFEBDE Y FTT(RB)s TDEDIT. F/NA b~
LR (CIIERBMICIIOEY hEEBELZX T, YRAY—IZ
OBBOD VOV U/NIVAZER LT, SBWURAITT D/
Uy ooy /N VADBE. SDAETILY D L. L=
HoT. SDAZA 300w 2/NILZAD/N\A DEEICO—
TLHEICEYIET, YRI—H'MAX5417/MAX5418/
MAX5419|ZmET DIFE. INODT/NA RIIT7 2D
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VREG 0 1 0 1 |A2|A1T|A0| O 0 0 0 1 0 0 0 1 D7 D6 D5 D4 D3 D2 D1 DO

NVREG 0 1 0 1 |A2|A1T|A0| O 0 0 1 0 0 0 0 1 D7 D6 D5 D4 D3 D2 D1 DO

NVREGxVREG 0 1 0 1 |A2|A1|A0| O 0 1 1 0 0 0 0 1 X X X X X X X X

VREGXNVREG 0 1 0 1 [A2|A1|A0| O 0 1 0 1 0 0 0 1 X X X X X X X X
X = F&,

FEHREATED BREOTOTSVITINTAIEIRBE. T4 7 ILKIC

REBDEEPROMIZ T /XA ZD/NT =50 S NDHIIC
ETLINDEZRTFITD8EY bOREBEMEL DX F
THRSNE T, FEBEEL DY ISHGRICHI
AT =IVMEICERESNE T,

NO—=7Py7T

INT—T v T BE. MAX5417/MAX5418/MAX5419
[IREBERMEAXAT) L OZAYAICERASNT DT —F %
BREMATULOIZICO—RLT, REEMEATY
LORAIARICHEMEIN TN T —PICK D THUEEEH
LT, PHALEBRIIZ 10usZEL £ T,

RYNA
MAX5417/MAX5418/MAXS5419(3MEREHNR Y 2/ A
WEEERATCNE T, TNAZNTOTSLRTHEN
BEE. A NAE—RIZREY . BHEISIZEE
T500nATY,

P77Vr—a iER
MAX5417/MAX5418/MAX54191ZLCDD Y kS Z k

FIEEENA T ZAUEDTTARTLADAV SR
ZHEIT D). TLBARMNEE IO/ ISR EER

SN ZRERZREE T DREIBAICERETSNT
W&,

IEDLCD/NA 7 R #liill

MOEM10IENESRILISHEERNZRTZEDIEDLCD
INA T ZBREEERT DIOICERT D7 T r—23>
ZRLTCWET, AXRTUTIRT a3 X—5(H9)
ICE D THFOND | ERLEBICT T D, TzISEE
BROESIOTEZEER(KI0ZSR)ICHITDNY T 7
BILUONEERHBLET,

T0I5%TIVIT1IE

1N VROTOISYTIV T 4 IL5 DRERZERLT
WETo 71ILYDAEFIIR2TIRES N, Hy bAT
EUREIIRSITHE=NE T, FF(G)E3dBDHY b
A IERE () D BICIIUTORZFER LI,

G=1+E

RD
P B
C = orxR3xC

mMmaxim 3
WAX5417
MAX5418
MAX5419

MAXIN
MAX5417
MAX5418
MAX5419

X9. NESRZER T DEDLCD/ A 77 X

12

10. IEERZERT DIEDLCD/ N1 77 X HlIH

MAXIMN




2565y 7, FiERY. IPCA>9T71—X,

FAIGNRTorrarX—y

—W
* 5V
, MAXIN
"WV MAX5417
MAX5418
MAX5419
MAXKIMN
MAX410
H
MAXIM
MAX5417 W Ak
MAX5418 R2$ m ) Y =
MAX5419
- —EW m
M11. 7O95v I T4IL% M13. A7ty MNEESIUHEREEDRERE
EVEE
+5V TOP VIEW
Vin |t
ouT Vo REF Vop |1t },’ i 18]H
maxam i scL|2 1 (MAXIM: T7y
MAX6160 [ 1 MAX5417
L < soaf3tt maxsars | ie|L
MAXIM P [ MAXs419 1 ]
MAX5417 GND RO | L5 | GND
MAX5418 S e [ .
MAX5419
TDFN
M12.aZBE)T77L 22X
AIZEREYI7LVR F v TR

R12I3EHMOAEREBE) 77 L VAT T ) —
AVICBITDTA— RNV IEBRELTERTS
MAX5417/MAX5418/MAX5419%RLCLVE T,
MAX5417/MAX5418/MAX5419D D A /X— I E%
ZEIDE, MAXG160DEAHEEH.23V~Vy-0.2V
ICERICSAEINE T,

A7ty FERSLUFIEDRE
MAXS5417DIDDRT 23 A=FDNAHBXUO—
IHFEMAXAT1ODENULLAAIS, DA/ —%F T T
DEBRICEHRI DE. EBFRESEETH 7Y b
BEZEOICTDIENTEEXT . HOI1DDRTY
VAA=YET A RNV ITRRBICRUMGITDE
MAX410DFIBDREICHEY X T (H13%25H),

MAXI N

PROCESS: BiCMOS

NYT—o

B/ N\ Tr—UHEISRPIUT R/ ¥—213. japan.maxim-

ic.com/packagesZZ R L T EEL\, BH. /Ny Tr—20—R
ICEENDI+]. T#]. FEE-1IFROHSH SR ZEZRLIZHD
TLhBHIEtFA. /Ny T—RE/ N T—2FDEDICET S
EDTROHSIWIEIAR & ISBHmAE <. HEICK DT/ Ny —2
O—RHBEDZENHDREFRLTLES 0N,

N —I547 | Xyr—23—K | R+ 42 MNo.

8 TDFN-EP T833-1 21-0137

13

6 PSXVIN/8LVSXVYIN/LEPSXVIN


http://japan.maxim-ic.com/packages
http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0137.PDF

o))

MAX5417/MAX5418/MAX541

2565y 7, FHERE. PCL25TT—2,
FoAIINEFI oA~

cXET B FE
hiR &% o4ETH SHER WEIN—2

0 2/04 R —

1 4/04 STBEARORMAZIEN —

2 8/04 FUWERZED —

3 3/09 IO ZR—=Z R/ RIZDNWTEHHDEMDEE, R2AEIE. 251V EEIE 1,8, 12-15
[BUER 28R D) —/Cy A — %80, [TAbsolute Maximum Ratings (&3 R AER)]

4 410 (CTSoldering Temperature (ISA7TZRBE) | ZB00. [Electrical Characteristics 12813
BIIMEE) | D[ Differential Nonlinearity (5> / > Z 7)) 7 1) | DRHEEELE. re S
[UmFERAR] CAoZEIE. R12EM13%EIE

VFEIL-DPNAVHERER™ T141-0032 REHBHE/IIXKKIEF1-6-4 KIF=1—7« 458 20F  TEL: 03-6893-6600

MaximlidZ2ICMaximBE R ICHEHAFNZEEMADOEREBOERICDONTC—tIEEZANIRET. BARFFZIEVAEHEESh T EEA.

Maximl3fER P E L < RBRUMLHEZZEET SEMNEZBRL I T,

14

© 2010 Maxim Integrated Products

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
MaximiEMaxim Integrated Products, Inc. DEFREHIZETI .




