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PART TEMP RANGE I’°C ADDRESS R(k?)  PIN-PACKAGE TOP MARK
MAX5417LETA -40°C to +85°C 010100A0 50 8 TDFN-EP** AlB
MAX5417META* -40°C 1o +85°C 010101A0 50 8 TDFN-EP** ALS
MAX5417NETA* -40°C to +85°C 010110A¢ 50 8 TDFN-EP** ALT
MAX5417PETA* -40°C to +85°C 010111Ag 50 8 TDFN-EP** ALU
MAX5418LETA -40°C to +85°C 010100A0 100 8 TDFN-EP** AlC
MAX5418META* -40°C 1o +85°C 010101A0 100 8 TDFN-EP** ALV
MAX5418NETA* -40°C to +85°C 010110A¢ 100 8 TDFN-EP** ALW
MAX5418PETA* -40°C to +85°C 010111Ag 100 8 TDFN-EP** ALX
MAX5419LETA -40°C to +85°C 010100A¢ 200 8 TDFN-EP** AID
MAX5419META* -40°C to +85°C 010101Ag 200 8 TDFN-EP** ALY
MAX5419NETA* -40°C to +85°C 010110A¢ 200 8 TDFN-EP** ALZ
MAX5419PETA* -40°C to +85°C 010111A¢ 200 8 TDFN-EP** AMA

*Future product—contact factory for availability.

**Exposed pad.
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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o -0.3V to +6.0V
All Other Pins to GND .....ooooooviiiiiiiiccn -0.3Vto (Vpp + 0.3V)
Maximum Continuous Current into H, L, and W
MAXSAAT oo +1.3mA
MAXSBAT8. . +0.6mA
MAXSATO .o +0.3mA

Continuous Power Dissipation (Ta = +70°C)

8-Pin TDFN (derate 24.4mW/°C above +70°C) ......... 1951mW
Operating Temperature Range .............ccccceoe. -40°C to +85°C
Junction Temperature..................
Storage Temperature Range ..........ccccooeeeeeene.
Lead Temperature (soldering, 10S) ........cccooievieiiiiiinn +300°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 = +2.7Vto +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 | symsoL | CONDITIONS MIN TYP  MAX | UNITS

DC PERFORMANCE (VOLTAGE-DIVIDER MODE)

Resolution 256 Taps

Integral Nonlinearity INL (Note 1) 0.5 LSB

Differential Nonlinearity DNL (Note 1) +0.5 LSB

(F;it;)frir;?;;;: Temperature 5 ppm/°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) VpDp = 5V +1.5
VpD = 3V, MAX5417_, 50kQ,

A . A . guaranteed monotonic i +2

(D,\"fgf;e;“a' Nonlinearity DNL  |Vpp =3V, MAX5418_, 100kQ +1 LSB
MAX5419_, 200kQ +1
Vpp = 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

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7Vto +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
DIGITAL INPUTS
. Vpp = 3.4V to 5.25V 2.4

Input High Voltage (Note 4) VIH V
VoD < 3.4V 0.7 xVpbD

Input Low Voltage ViL Vpp = 2.7V t0 5.25V (Note 4) 0.8 Y

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

Input Leakage Current ILEAK 1 HA

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 Iob ?/Lg:al'z’gegs = Vbp or GND, 05 1 UA

Programming Current Sé:g?;gg?gft\ljiggtre;GND (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 ys
CLK High Time tHIGH 0.6 us
CLK Low Time tLow 1.3 us
/XU 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 ys
SDA, SCL Rise Time R 300 ns
SDA, SCL Fall Time tF 300 ns
Setup Time for STOP Condition tSU-STO 0.6 us
Sﬁ; ngeAGRT'Ilrgir?dei?ilc\;ien SToP tBUF Minimum power-up rate = 0.2V/ms 1.3 us
Pulse Width of Spike Suppressed tsp 50 ns
II\E/I:;:mBuurg IE)iizacmve Load for Co (Note 9) 400 oF
Write NV Register Busy Time tBUSY (Note 10) 12 ms

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:
Note 7:

Note 8:

Note 9:

Note 10:

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.

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 80uA for the 50kQ configuration, 40pA for the
100kQ configuration, and 20uA for the 200kQ configuration. For the 3V condition, the wiper terminal is driven with a source
current of 40pA for the 50kQ configuration, 20pA for the 100kQ configuration, and 10pA for the 200kQ configuration.

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.

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.

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.

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

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 (ViL + VIH) / 2.

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).

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.

The idle time begins from the initiation of the stop pulse.
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(Vbp = +5V, Ta = +25°C, unless otherwise noted.)

DNL vs. TAP POSITION
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&
BT EfFME (X)
(VDD = 45V, Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT INL vs. TAP POSITION
vs. DIGITAL INPUT VOLTAGE THD+N RESPONSE (MAX5417)
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(VoD = +5V, Ta = +25°C, unless otherwise noted.)

DNL vs. TAP POSITION MIDSCALE WIPER RESPONSE vs. FREQUENCY MIDSCALE WIPER RESPONSE vs. FREQUENCY
(MAX5419) (MAX5417) (MAX5418)
03 T T T T T = 0 2 0
VARIABLE-RESISTOR MODE g MAX5417 E MAX5418 3
Vpp =27V 5 TAP =128 3 TAP =128 g
P = Toua : ? L - 100 : ? O, = 10pF :
Py ™ . ™~ \.‘ =
or | S ANN g N
. il Y = -10
= 2 N 8 N Y
2] S N s \
= 0 & -5 & 15 \
= = &
= & CL = 50pF = CL=500F \
01 ) S N
= = N
\
02 25 25 m
-0.3 -30 -30
0 32 64 95 128 160 192 224 256 1 10 100 1000 1 10 100 1000
TAP POSITION FREQUENCY (kHz) FREQUENCY (kHz)
MIDSCALE WIPER RESPONSE vs. FREQUENCY TAP-TO-TAP SWITCHING TRANSIENT
(MAX5419) (MAX5417)
0 - . . . MAXS/.H 7 toc19
| [1]] | e
_5 bt E
I D N oL =10 |II[E N : ‘
= TAP =128 \:;"\} i : : : 4 SDA
= 15 N : : : : 2v/div
7] e e  aam
S -0 2 : : :
o \ 3
ﬁ 25 C =50pF \\\
& \\ :
£ 5  MAX5417
= " CL=10pF wo
-35 (. ~ FROMTAP 127 | 10mV/div
) TOTAP128
-40 . . . H=Vpp
45 . HAN H HA.
1 10 100 1000 Tus/div
FREQUENCY (kHz)
TAP-TO-TAP SWITCHING TRANSIENT TAP-TO-TAP SWITCHING TRANSIENT
(MAX5418) (MAX5419)
MAX5417 lUCAD MAX5417 toc21
o oo : T AR IRNNS! T T
: : A S A A
| son E P OO SRS S [
e 2V/div : i v
w w
_ 10mV/div o prinaparibibam, 10mV/div
------------------------- MAX5419 °
. Cu=10pF : L. 1 CL=10pF
FROM TAP 127 "FROM TAP 127
© TOTAP128
SHVoo o} T
1us/div 1us/div
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Bl B4 Ih&E

1 VbD HUREA, HEYEE: 27VE 525V. [ 01pFHBEF# Vpp 2 GND.

2 SCL 2CHE DI A

3 SDA 2CH M 8dE A

4 A0 bk A, % B4 F IDRY A0z,

5 GND Hh

6 L i3

7 T 3hi

8 H 20 Uiy

— EP PRI A

SDA ﬂ
N
tsu-DAT—>‘ |~ tHD-DAT

tLow

SCL

> tHD-STA
—

MAX5417/MAX5418/MAX5419

S
PARAMETERS ARE MEASURED FROM 30% TO 70%.

tsu-sTA

?4— > I [
s p|
)) \:
i (¢ fBUF
> tHD-STA >
Ny tsu—sm*‘
Sr A P S

Bl 1. 12c 1707

B 2. 173 H i

yELab) ]
MAX5417/MAX5418/MAX5419 N B BB %1, & 255
AMHFHETT. MAXS54174% 25 PHE A 50kQ, MAX5418
v B BEAE A 100kQ, MAXS5417 4 5 FHLE R 200kQ-
MAX5417/MAX5418/MAX541938 38 7 3 = v« K st F 3
By AT DA AR ERY 43 FE AR, H LA Wi il DUE SR &,
HUFRIIE 2 i L R 7E GND A Vipp Z [
TR ELAY 22k 2CHA B ATHO A LATE 2561 fil o5 8] 9] 45 7
it AETHRAFGE A I AF I AE b ARSI T B i 6 & o
G RAFERR TR 200,000 0L S, T EIE T4
£ 504
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MAX5417/MAX5418/MAX5419 N B — HLFHFES, 8
255 FFHL A TT; 256 Mtk ST DA Hy L2 [ B e
BERWE DN (W), W3R BT 2% 120)#
OB E AR R TR ST . s gkt , — Mbhk=Ea7, M
— AR EM A E . MAX5417/MAX5418/
MAX54190) H L% -5 510 E A7 2% 09 B8 A ity s AH TR
MAX5417/MAX5418/MAX 54194 A EHE M HLE, 7F L
FLI AR B R A i B SR shim i L &

#HFEO
MAX5417/MAX5418/MAX5419 1 B AE S EEPROM,
ATFHEEEshm g, DUE BB nibahm. 5%
VL FF 7 8 X 5 LA R ik O AT Y, B AR S A E Y
W BIRTT LB A GRS Far, SHHE
FF oA E, Wl LS AJEG R TR,

Th R AT A A ARG LA RE S AR B K . — ELRGTIT
B, ZRATFGRINERIERR . 5K FIEAGERGW
AR R 8. — B Br, EREAEEEIES K
TPt KN A A SRR 2 SR T A7 e, ST I 3w Y
(A

START STOP
CONDITION CONDITION

I 3. JRSh SR L Z5 1

o56#3L. FEHZ %, '_Ifo;Zc‘D
3z ANy, |
HFE g
BITFHE
MAX5417/MAX5418/MAX54191F A ik # M 12C 3K
SMBus™ARAS Y 2445 D8, %45 1 R SR AT 8 2
(SDA)FIERATAT Sh 2% (SCL)SEI £ Mk & Z [H Y815 .
FiF&EE R MERRE, BIMAX5417/MAX5418/
MAX5419 9 & #P5R & 4, FF74E SCLI P, A5
&5 L 1)
MAX5417/MAX5418/MAX541910 SDA AT 1E A ki A SRR
FrEgfit, SDAZk bR E—MHAUE N 4 7kQ HhrHBHE .
MAX5417/MAX5418/MAX541919 SCL HREAE ¥ A it -
HSEDEEAZA BN, FREA SCLIRIT
HE R THLARS, SCLE LT MAEIE N 4.7kQf) LRI H
FH..
B SR ER Gl EVLURIEG B (STARD &M (S) (B 3),
IRIE K IE MAXS5417T/MAX5418/MAX5419 17 6L A HEFI5E
80 (B 4y, 11 4F (& HAAEIRFY, &h2
f# 1k (sTOP) &AM (P) (H 3).

IRENFHFIEIE S 1
BEOARTAER SCLAT SDA¥I N E . EHRIER ST
bkl feda, B SCL v Fi P SDA B & 2RAY T
Beitre 4 FEAL5E B9 MHLEE (7 5 K iS4 1k &, BIlE
SCL 9 i HLFIF SDA H B % 2 i 19 BT+ AR Bk
B, AT RSN R (E 3).

1oz &%

BB G — AL . SCLNERT, SDA LAYEE &
TR RRUE (B 5).

SDA 0 / 1 \_0/ 1 \

" / A0 X NOP/W \ ACK /_

N U U an U an Ul an Ul an Ul s U an Ul an

*See the Ordering Information/Selector Guide section for other address options.

B 4. M fif

SMBus & Intel Corporation B — 1~ #5 »

MAXIMN

6 LVSXVIN/8IPSXVIN/LIVSXVIN


http://www.ic-cn.com.cn

MAX5417/MAX5418/MAX5419

WWW.IC-Ch.com.cn

256H5L. IEZ %K. 12cEO
HFE

£ 1. MAX5417/MAX5418/MAX5419 Kttt AT

ADDRESS BYTE
PART SUFFIX A6 A5 A4 A3 A2 Al 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 NOPW
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
HERES MAX5417/MAX5418/MAX5419 42 AL PUFP M HBHE (£ 1).

NERLREE oML, BRI R T I N AR
F55 (B 6). Fitk, BNMFIWARLRTE ofi. F
BUF= A 58 o AN A ik e, 482 AC sty A B2 2% BRF 4 ] 6 1
SDAFRL, FTRL, FEMH5f ok s A SDA WIS E A
R M EVLT MAX5417/MAX5418/MAX5419 1% fi %L
PEET, MAX5417/MAX5418/MAXS54197= WA G5,
FEN R BN

Mttt
MAX5417/MAX5418/MAX5419EF 7Hi AHihE (& 4).
BHE 7R 2 8t NOP/WAL, NOP/W1 E (k&
NERE, BRFEREERE.

MAX5417/MAX5418/MAX5419 /1 = 4 hhb 46244 0101,
BRI 2l T % E (LEE 1. ¥ AOKIAHE GNDIL
Vpp, A DAFEFAME — ik A A e s et il e . 1
HEHAME —Hh KA R E . Hitk, &ELL
A 81 MAX5417/MAX5418/MAX5419H R — &
% I,

SCL

! DATASTABLE, CHANGEOF |
DATAVALD  DATA ALLOWED

CLOCK PULSE FOR

START ACKNOWLEDGMENT

CONDITION
s TS

NOT ACKNOWLEDGE \

R

ACKNOWLEDGE

B 5. frfeti

10

B 6. WE T
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CONTROL BYTE IS STORED ON REGEIPT OF STOP CONDITION —#»| D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8
ACKNOWLEDGE FROM
MAX5417/MAX5418/MAX5419 } A 4 4 4 A X 4
T T T T T T T T T T T T T T
S SLAVE ADDRESS 0 A CONTROL BYTE A P
| | | | | | | | | | | | |
NOP/W ACKNOWLEDGE FROM __ A
MAX5417/MAX5418/MAX5419
B 7. el 21 ar S 15
ACKNOWLEDGE FROM ACKNOWLEDGE FROM
MAX5417/MAX5418/MAX5419 ] MAX5417/MAX5418/MAX5419 |
HOW CONTROL BYTE AND DATA BYTE MAP INTO
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