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2 T U R, B 256 /M o WEIMBIRERR: 35ppm/°C
2z38 *b - o
U BRIFR BAES % BEPROM, Tk smmpg, ¢ LFBERE: Sppm/°C
FHL A A B . B st 2o A O ol ¢ F1E: 50kQ/100kQ/200kQ
400kbps B E H ., TEVF 2 76 AT A 20080/ FL AR o RIE 2CHRBEBRITEO
0 fie N I~ A = S
Eﬂ,mﬂﬁ%ﬁﬁoiJ%ﬁﬁ I;rmémm, o 500nA (BaEU{E BN
A UM b hE R (WLEFEAER ), BOE bk iERR A, 2k e = e
S — (A A ¢ FRIRF27VE +5.25VHR
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MAX5417/MAX5418/MAX5419°% i 3mm x 3mm. 85| e oy B
TDFEN 3%, TAEFE -40°C 2 +85°CH R JEVEH . Voo —] | SHIFT =:$%$>%mw%6 W
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BEES
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JGE Maxim Integrated Products, Inc. B MBI 2 Al 1 12C
i, BIFEE] T Philips I2C 1Y Z FITFA] 28 2277 0 JH T
Philips & X 1 12C ¥R ifE LI 1) R 55«
EMEE i EIER
PART TEMP RANGE I’C ADDRESS R(kQ)  PIN-PACKAGE TOP MARK
MAX5417LETA -40°C to +85°C 010100A0 50 8 TDFN-EP** AlB
MAX5417META* -40°C to +85°C 010101Ag 50 8 TDFN-EP** ALS
MAX5417NETA* -40°C to +85°C 010110Ag 50 8 TDFN-EP** ALT
MAX5417PETA* -40°C to +85°C 010111Aq 50 8 TDFN-EP** ALU
MAX5418LETA -40°C to +85°C 010100A0 100 8 TDFN-EP** AlC
MAX5418META* -40°C to +85°C 010101Ag 100 8 TDFN-EP** ALV
MAX5418NETA* -40°C to +85°C 010110Ag 100 8 TDFN-EP** ALW
MAX5418PETA* -40°C to +85°C 010111Aq 100 8 TDFN-EP** ALX
MAX5419LETA -40°C to +85°C 010100A0 200 8 TDFN-EP** AID
MAX5419META* -40°C to +85°C 010101Ag 200 8 TDFN-EP** ALY
MAX5419NETA* -40°C to +85°C 010110Aq 200 8 TDFN-EP** ALZ
MAX5419PETA* -40°C to +85°C 010111Ag 200 8 TDFN-EP** AMA
*Future product—contact factory for availability.
“Exposed pad. 5| MBI E B A X HIR IEEB5
MAXI/M Maxim Integrated Products 1

AR Maxim IERXZESCHORHAIF L, Maxim A0 BF A7 72 1 22 57 5y B0 7= AR A SR 05T R R 1 S0 HP AT REAF 76 S0 4 R

B, AR AL (T i AR,

THZ7% Maxim $& ik 893 SO FERL -

ZREBRFERASEHAROHEIEER, BiFE MaximBIETT: www.maxim-ic.com.cne
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MAX5417/MAX5418/MAX5419

25655, FFEZFK. 12CEO
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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ... -0.3V to +6.0V Continuous Power Dissipation (Ta = +70°C)

All Other Pins to GND......ooooiiiiii -0.3Vto (Vpp + 0.3V) 8-Pin TDFN (derate 24.4mW/°C above +70°C) ......... 1951mW

Maximum Continuous Current into H, L, and W Operating Temperature Range -40°C to +85°C
MAXSATT oo +1.3mA Junction Temperature ........ccccccooiiiiiiiii +150°C
MAXBATB ..o +0.6mA Storage Temperature Range ............ccccoooeenn -60°C to +150°C

MAXSATO e +0.3mA Lead Temperature (soldering, 10S) ........ccccevvieriiiirannanne. +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 = +2.7V 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) +0.5 LSB

Differential Nonlinearity DNL (Note 1) +0.5 LSB

GopmaTeeeane | g, .

(R;ité%riz(ieetgf Temperature 5 e
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 Vpp = 3V +3 LSB

(Note 2) Vpp = 5V +15
VbD = 3V, MAX5417_, 50kQ,

_ . . . guaranteed monotonic - +2

(Dh'f;féeg'a' Nonlinearity DNL [ Vpp = 3V, MAX5418_, 100kQ 1 LSB
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
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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.)

PARAMETER | symeoL | CONDITIONS MIN TYP  MAX | UNITS
DIGITAL INPUTS
) Vpp = 3.4V to 5.25V 2.4

Input High Voltage (Note 4) VIH vV
VpD < 3.4V 0.7 xVpD

Input Low Voltage ViL Vbp = 2.7V to 5.25V (Note 4) 0.8 Vv

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 VbD 2.70 5.25 \

Standby Current IDD %g;ta)lrlzrgetéts = VoD or GND, 0.5 1 pA

Programming Current Ej)igiltr;?ir?gﬂrsoft\lllzggtreéND (Note 6) 200 400 pA

TIMING 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. 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
AXI/W 3
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MAX5417/MAX5418/MAX5419

2565, JFZK. 12CHEO
HFE 7
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 trR 300 ns
SDA, SCL Fall Time tF 300 ns
Setup Time for STOP Condition tSU-STO 0.6 us
2::3 ngeAeRTTm(q)ir?;?iAc/)ien STOP tBUF Minimum power-up rate = 0.2V/ms 1.3 us
Pulse Width of Spike Suppressed tsp 50 ns
II\E/I:;%mBuun; |iizacmve Load for Co (Note 9) 400 oF
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 50kQ 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.
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HRTEFFIE

(VDD = 45V, Ta = +25°C, unless otherwise noted.)
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BT FHFIE (%)

(Vbp = +5V, Ta = +25°C, unless otherwise noted.)
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BB TERIE (4F)

(Vpp = 45V, Ta = +25°C, unless otherwise noted.)
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4 A0 Hihbd A, BEEHM DK A0,
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256H5L. IEZ %K. 12cEO
et = ANy
HFHBIz
HiTF4
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MAX5417/MAX5418/MAX5419
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£ 1. MAX5417/MAX5418/MAX5419 89 1EAT

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 NOPW
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
EES MAX5417/MAX5418/MAX54 1942 (PO F Al (3% 1)
WAL o NI AT, R A BRI Y AR MAX5417/MAX5418/MAX5419 /& 42 ibE46244 0101,
FHES (B o). Wit, G FUHAMEHES oft. £ EIRKN 2MMT) RE W& 1) 45 AL GNDH
PLPE A58 AN BBk o, SO TE S I B N Voo, P RAEEPTME — sl RO SRR R R . H
SDARIAK, BFLL, (5@l W] SpARgiRGEE — ARAME SIS R =R g. Wk, &AL
KA. 24 EHLIE MAX5417/MAXS418/MAXS41915645i% A 81 MAX5417/MAX5418/MAXS5419 FEFE AL A — &
P, MAXS417/MAXS5418/MAX54197% 4 W 455, & k.
HEATE B s B U
MAbHE

MAX5417/MAX5418/MAX5419 54 707 Ktk (& 4).
ZHE 70 bR 28 862 NOP/WL, NOP/W I E k%
NERE, BERRRsHE.
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CONDITION
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10

K 6. WE RS

MAXIMN




25655, FEHZ K. 12CcEO
HFEE

CONTROL BYTE IS STORED ON RECEIPT OF STOP CONDITION —®{ D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8
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MAX5417/MAX5418/MAX5419 A A A 4 K 4 A 4
T T T T T T T T T T 1 T T T
S SLAVE ADDRESS 0 A CONTROL BYTE A p
| | | | | | | | | | | | |
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B 7. BN E 1 S F 15
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MAX5417/MAX5418/MAX5419_V A A A A A A A A v A A A A A A A A v
I I I I I I I I I I I I I I I I I
S SLAVE ADDRESS 0| A CONTROL BYTE A DATA BYTE AP
| | | | | | | | | | | | | | | | | | |
NOP/W A 1BYTE ‘
B 8. L0 E 1 i AL B 1T
S EEL it
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LG 2 MBI 73T (5B 8B Z VI E /D — P FEIWRE R
E 7. FBIMEEFT LT, S FW AR

BET B -NBIREFTHBEGLSFETNEES ANEE
e (B 8).
mEFET

i 47 T R S K 00 PR A A (RS
KRG RATEFTAF ), SIS R W T RAF A AT 2
) 32 e Kl (I3 2).

MAXIMN

VREG: ¥I71 5 AZ R HFF 4, W shum & @
WA T IAT it 25 A7 b BB df

NVREG: ¥HEF1 5 AR RGHEF A4, Wohimil i
PREEARAS,

NVREGXVREG: M AES RIF a7 oGk 8 5%k

AAEAE (B L E EH ).

VREGXNVREG : FUHE M 55 0 3 7 #4535 2| 6 2 R A7 i
Ao
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MAX5417/MAX5418/MAX5419

256 HSL. JEZ %
HFETZ

12C#O

AL /N
R2 WMEFED
ADDRESS BYTE CONTROL BYTE DATA BYTE
SCL CYCLE 3 1 2 3 4 5 6 7 8 9 10 | 11 12 (13| 14 | 15| 16 | 17 18 19 20 21 22 23 24 25 26 27 P
NUMBER
A6 | A5 | A4 | A3 | A2 | A1 | AO ACK TX | NV | V R3 | R2 | R1 | RO | ACK | D7 Dé D5 D4 D3 D2 D1 DO | ACK
VREG 0 1 0 1 |A2|A1|A0| O 0 0 0 1 0 0 0 1 D7 D6 D5 D4 D3 D2 D1 DO
NVREG 0 1 0 1 |A2|A1|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 D7 D6 D5 D4 D3 D2 D1 DO
VREGXNVREG 0 1 0 1 |A2|A1T|A0| O 0 1 0 1 0 0 0 1 D7 Dé D5 D4 D3 D2 D1 DO
(e =] e
IS k7 1ERS LCDIE R E#H

NE EEPROMUE —A s AES R Far, f W sl
GAWEYE. EGRFFEHEL] HE NEME.

Wat:2)

LB, MAX5417/MAX5418/MAXS5419 A7 i e AE 5 5k
AR A B RN, HHZ THHL A E.
WIS FEF E 10ps.

G2k

MAX5417/MAX5418/MAX5419 LB R IIFERFHLE K . 2%
A mAEN, JEARFALE I, H T R A
500nA.

M FEER

MAX5417/MAX5418/MAX5419 T 75 B4 9 17 B3 BHLIY)
A5, W LeDX L EEEAT R R E R TR s gt
By, AT R g5 A/ AR A ] R R A S

Bl oFE 1078 T 5 g s nT A2 BB I F5 LeD IE 17 i
B AT A B P PR P o 3 AR A3 R B 3 T L ) B R
TR, FELBH A3 e FL i FT DA PR FELL SR A (B 9), sl — A
I8 72 FELBEL £ 1 — > T A2 AL FELAG A (18T 10)

] 45 128 K a5
B 118 — B T AR R S A LB o DB VAR A AR R R2IAITY,

B RE S R3TT . AATFRIEREE (G 3dBE
1B (f):

G:1+m
R2
o 1
C 2t x R3 x C

5V
it
MAXIWVI Sl
MAX5417
MAX5418
MAx5419
L

MAXIM
MAX5417
MAX5418
MAX5419

B 9. 1153 #5523 LCD JF i 17
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25655, FEHZ K. 12CcEO
HFEE

ViN

T

MK
MAX5417
MAX5418
MAX5419

? W
L

B 11. AT g e 2

+5V
ViN
Vo REF
out 0
MAXIM H
MAX6160
any P oS
MAXIM <
MAX5417 GND T
MAX5418 |
MAX5419

B 50k
Vo=1.28V & FOR THE MAX5417

_ 100kQ2
Vo=123V ¢ 15 FOR THE MAX5413

B 200kQ
Vo=123V & £S5 FOR THE MAX5419

B 12. 8] 958 A
ATBRE JE B

B 12~ N MAX5417/MAX5418/MAX54191F A
22 9% R R R B AR ) R I LR o T AR MAX5417/
MAX5418/MAX5419 ahim AL &, TTEM 1.23VE
VN - 0.2V BTG P27 I8 75 MAX6160 0% H L% .

MAXIMN

5V

NN
MAX5417
MAX5418
MAX5419

MAXIVI
MAX410

J__—LMA/W»H

R2 R1

B 13. 2R ] £ 1 57 3 9] 15 HEL

S &
TOP VIEW

Vop |14 L L8]H
s [27 Laamam; iy

[0 mMAxsa17
SDAl3i:  MAX5418 1L

[T mAXs419 |
A L4 i 1 5| GND

KV E I a1 T

PEMAX5417H — D EALAR B = v FIAIG 5 43 B HEMA X410
FINULLHIA, 1oty ERIR, TEZEA TIER
FEVEE R R . 55— AN EAL R HEMAX4101 %
ot I i b DLYR T HA AR

BHIEE
TRANSISTOR COUNT: 4637
PROCESS: BICMOS
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MAX5417/MAX5418/MAX5419

25655, FFEZFK. 12CEO
HFETZ

#H#EEE
B3 BB (09 586 (R P RE S 2 i AR, AN il A B 45 ., 155 1) www.maxim-ic.com.cn/packages. )

%)
a
Ll
| b | - A D2 DAP SIZE 2.6 X 2.0 %
[ [ - A2 /_ PIN 11D E
N NN T T V7 (i e ——— 1 )
NN N 035x0.35—" )| = =]
N ! e
SNSRI = .
\\ \\ | «©
PIN 1 £ \ = [(N2-11xe |«

INDEX E ) I _L REF.

AREA DETAILA 4 / | = o
|
| = T
_________ o=t
Al —{j— — k=
TOP_ VIEW SIDE VIEW BOTTOM VIEW

14

|_L
- -+ T e

SIDE_VIEW EVEN TERMINAL

NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

¢

(R IS OPTIONAL)

TERMINAL TIP

IDRALLAS 4kl /AIXI VI

TME PACKAGE OUTLINE, 6, 8, 10

TDFN, EXPOSED PAD, 3x3x0.80 mm
APPROVAL 'DOCUMENT CONTROL NO. =2
F|14

21-0137

& 14L,

MAXIMN




o56H=SL. FEZ 5. '_Ifoi?c‘D
v/ ANy, |
HFEB (5
HEES (&)
CRBRE FORHR AL 2 2 1 AT BE A 2 s LR, IR fealt i B 25 4 MG B, 15 2 i www.maxim-ic.com.cn/packages.)

COMMON DIMENSIONS
SYMBOL MIN. MAX.
A 0.70 0.80
D 2.90 3.10
E 2.90 3.10
A1 0.00 0.05
L 0.20 0.40
k 0.25 MIN.
A2 0.20 REF.

PACKAGE VARIATIONS

PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e
T633-1 6 1.50+0.10 | 2.30+0.10 | 0.95 BSC MO229 / WEEA 0.40+0.05 1.90 REF
T833-1 8 1.50£0.10 | 2.30+0.10 | 0.65BSC MO229 / WEEC 0.30+0.05 1.95 REF
T1033-1 10 1.50+0.10 | 2.30+0.10 | 0.50 BSC | MO229 / WEED-3 | 0.25+0.05 | 2.00 REF
T1433-1 14 1.70+0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+0.03 | 2.40 REF
T1433-2 14 1.70£0.10 | 2.30+0.10 | 0.40 BSC - 0.20+0.03 | 2.40 REF

NOTES:

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S). LA -,
5. DRAWING CONFORMS TO JEDEC MO0O229, EXCEPT DIMENSIONS "D2” AND "E2”, EDSQM&(!FDU(;T(ﬁ/VI/JKI/VI
AND T1433—1 & T1433-2.
6. "N” IS THE TOTAL NUMBER OF LEADS. TM™E PACKAGE OUTLINE, 6, 8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
AFPROVAL "DOGUMENT GONTROL NG. AP
21-0137 F 2

MAXIMIt R hZE 4

=

k832815 HBEIZHE 100083
HFREIE: 8008100310

MiE: 010-6201 0598

f£E: 010-6201 0298

Maxim N5 Maxim 7 di ASPGIE (TR ES (& JH T3 57, 1 ANFEHEHASFITFAT o Maxim (R B8 ZEAEATAE] . 34 FE TR AT HTHE T 16207 i SRR 9B

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 15
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