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One-Time Programmable, Linear-Taper Digital

General Description

The MAX5527/MAX5528/MAX5529 linear-taper digital
potentiometers perform the same function as mechanical
potentiometers, replacing the mechanics with a simple
2-wire up/down digital interface. These digital poten-
tiometers provide an optional one-time programmable
feature that sets the power-on reset position of the wiper.
Once the wiper position is programmed, the 2-wire inter-
face can be disabled to prevent unwanted adjustment.

The MAX5527/MAX5528/MAX5529 provide an end-to-end
resistance of 100kQ, 50kQ, and 10kQ, respectively. The
devices feature low temperature coefficients of 35ppm/°C
end-to-end and 5ppm/°C ratiometric. All devices offer 64
wiper positions and operate from a single +2.7V to +5.5V
supply. An ultra-low, 0.25pA (typ) standby supply current
saves power in battery-operated applications.

The MAX5527/MAX5528/MAX5529 are available in
3mm x 3mm, 8-pin TDFN and 5mm x 3mm, 8-pin
UMAX® packages. Each device is guaranteed over the
-40°C to +105°C temperature range.

MNMAXIMN

Potentiometers

Features

4 Wiper Position Stored After One-Time Fuse
Programming

4 64 Tap Positions

4 Wiper Position Programmed Through Simple
2-Wire Up/Down Interface

35ppm/°C End-to-End Temperature Coefficient
5ppm/°C Ratiometric Temperature Coefficient
Ultra-Low 1.5pA (max) Static Supply Current
+2.7V to +5.5V Single-Supply Operation

10k, 50k, and 100kQ2 End-to-End Resistances

Tiny, 3mm x 3mm, 8-Pin TDFN and 5mm x 3mm,
8-Pin pMAX Packages

* & & o oo o

Ordering Information

RESISTANCE TOP
Applications PARTT PIN-PACKAGE (k) MARK
Products Using One-Time Factory Calibration MAX5527GTA 8 TDFN-EP* 100 AOG
Mechanical Potentiometer Replacements MAX5527GUA 8 UMAX 100 —
Pi c fi ti MAX5528GTA 8 TDFN-EP* 50 AOH
in Configurations MAX5528GUA 8 uMAX 50 —
TOP VIEW MAX5529GTA 8 TDFN-EP* 10 AOI
w E.—L 81
MAX5529GUA 8 uMAX 10 —
[ % *EP = Exposed pad.
CS|2 L
- TAIll devices operate over the -40°C to +105°C temperature range.
MAXIM
v MAX5527 _ i i
6 G G Functional Diagram
MAX5529 -
GND [4] Bi |
S
LMAX MAXIM .
S z Vop — MAX5527 Re2
—T _ MAX5528 S
i 6D MAX5529 v
s Re1
MAaxIm i ™ upmowN o , g1 iy
MAX5527 UD__lqt i COUNTER PoSTION [ VWA W
MAx5528 DECODER ; : Sy
MAX5529 ONE-TIME
PROGRAM R
PV »|  BLOCK
------------------------------------ S
..... 3 4l o
TOFN* ° So
*EXPOSED PADDLE. CONNECT TO GND. I

LUMAX is a registered trademark of Maxim Integrated Products, Inc.

MAXIMN

L

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX5527/MAX5528/MAX5529

One-Time Programmable, Linear-Taper Digital

Potentiometers

ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..o -0.3V to +6.0V Continuous Power Dissipation (Ta = +70°C)

PVIO GND ..o -0.3Vto +12.0V 8-Pin uMAX (derate 4.5mW/°C above +70°C).............. 362mwW

All Other Pinsto GND..........coocviiiiiiii -0.3Vto (Vpp + 0.3V) 8-Pin TDFN (derate 18.2mW/°C above +70°C) ....... 1454.5mW

Maximum Continuous Current into H, L, and W Operating Temperature Range -40°C to +105°C
MAXBE27 i +0.5mA Junction Temperature ...........cooveeiviiiiiiie +150°C
MAXBE28 ... +1.0mA Storage Temperature Range .........ccc.ccooeveeeen. -65°C to +150°C
MAXBE529 ... +2.0mA Lead Temperature (soldering, 10S) ........ccocvvviiieeiineeene, +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

(Vbp = +2.7V to +5.5V, VH = Vpp, VL = GND, Ta = -40°C to +105°C, unless otherwise noted. Typical values are at Vpp = +5.0V, Ta

= +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC PERFORMANCE
Resolution 64 Taps
MAX5527 75 100 125
End-to-End Resistance MAX5528 37.5 50 62.5 kQ
MAX5529 7.5 10 12.5
End-to-End Resistance
T o
Temperature Coefficent CR 35 ppm/°C
Resistance Ratio Temperature MAX5527/MAX5528 5 .
. ppm/°C
Coefficient MAX5529 10
Integral Nonlinearity L | Potentiometer configuration, no load, 10025 =+ LSB
Figure 1
Differential Nonlinearity pnL | Potentiometer configuration, no load, +0.01 =1 LSB
Figure 1
Full-Scale Error Pptenhometer configuration, no load, 0.005 1 LSB
Figure 1
Zero-Scale Error Pptent|ometer configuration, no load, +0.006 " LSB
Figure 1
. ) Vpp = 3V 90 200
Wiper Resistance (Note 2) Rw Q
Vpp < 3V 125 650
DYNAMIC CHARACTERISTICS
MAX5527 100
Wiper -3dB Bandwidth (Note 3) MAX5528 200 kHz
MAX5529 1000
. MAX5527 -78
Total Harmonic Distortion f = 10kHz, midscale, 1VRMS MAX5528 -82 dB
RL = 100kQ
MAX5529 -94

MAXIV



One-Time Programmable, Linear-Taper Digital
Potentiometers

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7V to +5.5V, VH = Vpp, VL = GND, Ta = -40°C to +105°C, unless otherwise noted. Typical values are at Vpp = +5.0V, Ta
= +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DIGITAL INPUTS (CS, U/D)
. 0.7 x
Input High Voltage VIH VoD \
0.3 x
Input Low Voltage ViL VDD v
Input Current lIN +0.1 +1 pA
Input Capacitance CIN 5 pF
TIMING CHARACTERISTICS (Note 4)
U/D Mode to CS Setup Time tcu Figures 2 and 3 50 ns
U/D Mode to CS Hold Time tol Figures 2 and 3 50 ns
CS to U/D Step Hold Time tic Figures 2 and 3 0 ns
U/D Step Low Time tiL Figures 2 and 3 100 ns
U/D Step High Time tiH Figures 2 and 3 100 ns
Wiper Settling Time tiw CL = OpF, Figures 2 and 3 (Note 5) 400 ns
E\égF;smg Edge to CS Falling tre Figure 5 1 ms
(Ejjgf;elllmg Edge to PV Falling top Figure 5 5 ms
CS Step Low Time tcL Figure 5 5 ms
CS Step High Time tCH Figure 5 5 ms
E;/gF:IImg Edge to CS Rising tPH Figure 5 1 ms
U/D Frequency fUDMAX 5 MHz
Power-Up Time tup (Note 6) 1 ms
POWER SUPPLY
Supply Voltage VDD 2.7 5.5 \
Static Supply Current IDD CS = U/D = GND or Vpp 15 PA
) Ta < +50°C 10.45 11.55
Programming Voltage PV \
Ta = +50°C 11.00 11.55
Programming Current Ipv Vpy = 11V 4 5 mA

Note 1: All devices are production tested at Ta = +25°C, and are guaranteed by design for Ta = -40°C to +105°C.

Note 2: The wiper resistance is measured by driving the wiper terminal with a source of 20pA for the MAX5527, 40uA for the
MAX5528, and 200pA for the MAX5529.

Note 3: Wiper at midscale with a 10pF load.

Note 4: Digital timing is guaranteed by design, not production tested.

Note 5: Wiper setting time is measured for a single step from U/D transition until wiper voltage reaches 90% of final value.

Note 6: Power-up time is the period of time from when the power supply is applied, until the serial interface is ready for writing.

MAXIM 3
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MAX5527/MAX5528/MAX5529

One-Time Programmable, Linear-Taper Digital
Potentiometers

Typical Operating Characteristics

(Vbp = +5.0V, Ta = +25°C, unless otherwise noted.)

MAX5527 R-DNL ERROR MAX5527 R-INL ERROR MAX5528 R-DNL ERROR
vs. WIPER POSITION vs. WIPER POSITION vs. WIPER POSITION
0.010 . 0.010 s 0010 g
0.005 0.005 0.005
= = =
S S S
% 0 A ~ - =5 0 % 0 /V\\' A —e A
= = N =
= = =
o o o
-0.005 -0.005 -0.005
-0.010 -0.010 -0.010
0 16 32 48 64 0 16 32 48 64 0 16 32 48 64
WIPER POSITION WIPER POSITION WIPER POSITION
MAX5528 R-INL ERROR MAX5529 R-DNL ERROR MAX5529 R-INL ERROR
vs. WIPER POSITION vs. WIPER POSITION vs. WIPER POSITION
0.010 . 0.010 g 0010 g
0.005 0.005 0.005
2 g 2
= = =
2 0 E 0 P — £ G
&5 N i 5 e—— —\
= = =
-0.005 -0.005 -0.005
-0.010 -0.010 -0.010
0 16 32 48 64 0 16 32 48 64 0 16 32 48 64
WIPER POSITION WIPER POSITION WIPER POSITION
END-TO-END RESISTANCE PERCENTAGE
WIPER RESISTANCE vs. WIPER VOLTAGE CHANGE vs. TEMPERATURE W-TO-L RESISTANCE vs. WIPER POSITION
150 ‘ . 0.4 2 100 <
Vpp =3V g £ % / g
105 g =03 g / g
N = g g ”
g / /\\ £ 0 g€ u maxss27 /]
o100 = 04 =] y
= / Vpp =5V s - — = 60 /
5 oz — = — 5 V' MAXs528
= / | 2 2 / \~
& MAX5527: Vipp = 5V, Isource = 501A < 01 z ¥ / /'
£ % Vpp = 3V, IsguRcE = 30pA 7] & T30 ”
MAX5528: Vo = 5V, Isource = 100uA 2 -02 = / //
25 | Vop=3V, Isource = 60uA i 2 20 / =" | MAX5529
MAX5529: Vpp = 5V, 1s0URGE = 500pA o 03 10 A N
Vpp =3V, Isource = 300pA — |
0 : : ‘ 04 0 le————
0 1 2 3 4 5 40 45 10 3% 60 8 110 0 16 32 48 64
WIPER VOLTAGE TEMPERATURE (°C) WIPER POSITION
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SUPPLY CURRENT (nA)

One-Time Programmable, Linear-Taper Digital
Potentiometers

(VpD = +5V, Ta = +25°C, unless otherwise noted.)
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Typical Operating Characteristics (continued)

FREQUENCY (kHz)

FREQUENCY (kHz)

TAP-TO-TAP SWITCHING TRANSIENT

MAX5527 toc15

udb
2V/div

GND

—y

OUTPUT
w

50mV/div

400ns

SUPPLY CURRENT
STATIC SUPPLY CURRENT STATIC SUPPLY CURRENT vs. DIGITAL INPUT VOLTAGE
vs. TEMPERATURE vs. SUPPLY VOLTAGE 1000 o
—_ o 300 T ‘ = = 5
CS=UD=GND |2 CS=UD=GND |2 el 8
8 8 100 / D™=
~_ 250 ¢ = 7 X =
YooV z N 2 =) X
\ é / % Vpp =3V
— S 150 o = §l \ \
> o 77 t Y
£ 100 ,/ 3 7 { X
Vpp =3V @D / 01 \
L 50
0.01
0 0 1 2 3 4 5 6
40 15 10 3% 60 8 110 25 30 35 40 45 50 55 DIGTAL INPUT VOLTAGE (V)
TEMPERATURE (°C) SUPPLY VOLTAGE (V)
MIDSCALE WIPER RESPONSE TOTAL HARMONIC DISTORTION
vs. FREQUENCY vs. FREQUENCY
- 40— <
0 5 MIDSCALE, 1VRys, 2
3 50 F RL = 100kQ %;
_3 K =
MAX5529 60
_6 bl
=) \' >\ “!\w Z 70 MAX5527 _|_ \MIAX5528
s \ s
£ 9 2 LA
3 MAX5528 \ =80 i >
NED e
12 %
o i A N/
15 MAX5527 100 hand 5
I
18 110 ||
0.1 1 10 100 1000 10,000 0.01 0.1 1 10 100

6CSSXVIN/8CSSXVIN/LESSXVIN



One-Time Programmable, Linear-Taper Digital
Potentiometers

Typical Operating Characteristics (continued)
(VpD = +5V, Ta = +25°C, unless otherwise noted.)

TAP-TO-TAP SWITCHING TRANSIENT MAX5527 POWER-UP WIPER TRANSIENT

MAX5527 toc16 MAXESZH 017

MAX5527/MAX5528/MAX5529

" v
1 uD
2V/div
9 Voo
framramm— 1 GND d 2V/div
GND
| OUTPUT
! w { outpur
50mV;/div w
: { 2vidiv
GND
400ns 2us
MAX5528 POWER-UP WIPER TRANSIENT MAX5529 POWER-UP WIPER TRANSIENT
MAXSSZH c18 MAXSSZH c19
v ‘ ‘ v ‘
- e 1 outpur
] { W
Vop 2V/div
4 2v/idiv 1 GND
i GND
; 1 output Vb
: R e B 1 2vidiv
: 2V/div b
1 onp )

Tus

2us
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One-Time Programmable, Linear-Taper Digital

Potentiometers

Pin Description

PIN NAME DESCRIPTION
1 W Wiper Connection
Chip-Select Input. A high—to—lowE_S transition determines the increment/decrement mode. Increment
2 Ccs if U/D is high, or decrement if U/D is low. CS is also used for one-time programming. See the PV One-
Time Programming section.
3 VbD Supply Voltage. Bypass with a 0.1uF capacitor to GND.
4 GND Ground
One-Time Programming Voltage. Connect PV to an 11V supply at the time the device is
5 PV programmed/locked, and bypass with a 22uF capacitor to GND. For normal operation, connect to
GND or leave floating.
= Up/Down Control Input. When CS is low, a low-to-high transition at U/D increments or decrements the
6 u/D ! o . ) .
wiper position. See the Digital Interface Operation section.
L Resistor Low Terminal
H Resistor High Terminal

Detailed Description

The MAX5527/MAX5528/MAX5529 100kQ/50kQ/10kQ
end-to-end resistance digitally-controlled potentiome-
ters offer 64 wiper tap positions accessible along the
resistor array between H and L. These devices function
as potentiometers or variable resistors (see Figure 1).

The wiper (W) position is adjusted sequentially through
the tap positions using a simple 2-wire up/down inter-
face. These digital potentiometers provide an optional
one-time programmable feature that sets and locks the
power-on reset position of the wiper (see the PV One-
Time Programming section). Once the desired wiper
position is programmed, the 2-wire interface can be
disabled to prevent unwanted adjustment.

Digital Interface Operation
The MAX5527/MAX5528/MAX5529 provide two modes
of operation when the serial interface is active: incre-
ment mode or decrement mode. The serial interface is
only active when CS is low.

The CS and U/D inputs control the position of the wiper
along the resistor array. Set U/D high to increment the
MAX5527/MAX5528/MAX5529 when CS transitions
from high to low (Figure 2). Set U/D low to decrement
the MAX5527/MAX5528/MAX5529 when CS transitions
high to low (Figure 3). Once CS is held low, each low-
to-high transition at U/D increments or decrements the
wiper one position. Once the increment or decrement
mode is set, the device remains in that mode until CS
goes high.

MAXIM

POTENTIOMETER VARIABLE-RESISTOR
CONFIGURATION CONFIGURATION
H H
§<—— W §< W
L L

Figure 1. Potentiometer/Variable-Resistor Configuration

Idle U/D high for normal operation. If U/D is low when
CS transitions low to high, the wiper moves one addi-
tional tap in its present direction. The wiper remains in
the same position when U/D is high and CS transitions
low to high. After CS returns high, the wiper position
remains the same (Figure 4).

Additional increments do not change the wiper position
when the wiper is at the maximum end of the resistor
array. Additional decrements do not change the wiper
position when the wiper is at the minimum end of the
resistor array.
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MAX5527/MAX5528/MAX5529

One-Time Programmable, Linear-Taper Digital

Potentiometers

Vop
tup —

cS

e S
up

Vw

e

—> tver—

Figure 2. Increment-Mode Timing Diagram

Vbp
—tjp — >

CS

up

Vi

Figure 3. Decrement-Mode Timing Diagram

up

Vi

WIPER REMAINS THE WIPER CHANGES
SAME WITH U/D WITH U/D LOW AND
HIGH AND CS RISING CSRISING

Figure 4. CS Low-to-High Transition Timing Diagram

PV One-Time Programming
The MAX5527/MAX5528/MAX5529 power up and func-
tion after power-up with the wiper position set in one of
three ways:

1) Factory default power-up position, midscale, adjustable
wiper

2) A newly programmed power-up position, adjustable
wiper

3) A new programmed power-up position, locked wiper

The wiper is set to the factory default position at power-
up (midscale, tap 31). Connect PV to GND or leave
floating to continue powering up the wiper position at
midscale. See Table 1 for the default and one-time pro-
gramming options.

MAXIN




One-Time Programmable, Linear-Taper Digital

Potentiometers
o XXKK/ VLAY
+11V
PV
o tcH toL tep trh
SR E M e« ) r J(;
1P N A | Y
6 PULSES RECORD WIPER POSITION OLPOTJ:%/DLT ;lTTH
Figure 5. One-Time Program Mode, Serial-Interface Timing Diagram
Table 1. One-Time Programming Options
TRAGE PARASITICS
MODE POWER-ON RESET | ADJUSTABLE pTTTTTTTTTTII I ! ()S
WIPER POSITION WIPER m,__ﬁ_w_/\/v\,_;_ PV

Factory Default 22uF + E LpaasITIC RPARASITIC E N AKX/

aoory “elad Tap 31 Yes T <BH <e MAX5527
(Unprogrammed) — e VIAX5528
Programmed by iy MAX5529
Six CS Pulses Programmed position Yes <
Programmed by .
Seven CS Pulses Programmed position No

Change the wiper’s power-up position using the PV
one-time programming sequence after power-up (see
Figure 5). After setting the wiper to the desired power-
up position, perform the following six-step sequence:

1) Set U/D and CS high.

2) Connect an external voltage source at PV in the
range of +11V to +11.55V.

3)  Pull CS low.

4a) Pulse CS high for six cycles, consisting of CS
starting low and going high for at least tcH, and
then low for at least tcL, to change the wiper
power-up position. The wiper remains adjustable.
4b) Pulse CS high for seven cycles, consisting of CS

starting low and going high for at least tcH and then
low for at least tcL, to change the wiper power-up
position and lock the wiper in that same position.
The seventh CS pulse is labeled the optional lock-
out bit in Figure 5.

5) Connect PV to GND or release the voltage source,
leaving PV floating.

6)  Pull CS high.

MAXIM

Figure 6. PV Power-Supply Decoupling

Pulse CS high for six cycles to change the wiper power-
up position. The wiper position returns to this pro-
grammed position on power-up, but remains adjustable.

Pulse CS high for seven cycles to lock the MAX5527/
MAX5528/MAX5529 to a specific wiper position with no
further adjustments allowed. This effectively converts
the potentiometer to a fixed resistor-divider. The sev-
enth pulse locks the wiper position and disables the
up/down interface. Once locked, connect U/D and CS
high, low, or leave them floating without increasing the
supply current (see Table 1).

The external PV power supply must source at least 5mA
and have a good transient response. Decouple the PV
power supply with a 22uF capacitor to GND. Ensure that
no more than 250pH of inductance and/or 40Q of para-
sitic resistance exists between the capacitor and the
device (see Figure 6).
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MAX5527/MAX5528/MAX5529

One-Time Programmable, Linear-Taper Digital

Potentiometers

5V
ir
30V
MAXIM <
MAX5527 :
MAX5528 ot
MAX5529 Ji

5V

30V

MAXIM Vour

MAX5527
MAX5528
MAX5529

HFHWA—Fe-eAANA

AKX/

H
MAX5527
MAX5528 RZ? m
L

MAX5529

Figure 8. Positive LCD Bias Control Using a Variable Resistor

+5V

I

ViN
ouT Vo REF
H
MM = MAXIMN
W MAX5527
ADJ > ? MAX5528
GND Ro MAX5529

G

B 00k
Vo=123V. £ 7 FOR THE MAX5527

B 50k
Vo= 123V el FOR THE MAX5528

B 10k
Vo=123V 1 FOR THE MAX5529

Figure 9. Programmable Filter

Applications Information

Use the MAX5527/MAX5528/MAX5529 in applications
requiring digitally controlled adjustable resistance,
such as LCD contrast control where voltage biasing
adjusts the display contrast, or for programmable filters
with adjustable gain and/or cutoff frequency.

Positive LCD Bias Control
Figures 7 and 8 show an application where the voltage-
divider or variable resistor is used to make an adjustable,
positive LCD bias voltage. The op-amp provides buffer-
ing and gain to the resistor-divider network made by the
potentiometer (Figure 7), or to a fixed resistor and a
variable resistor (Figure 8).

10

Figure 10. Adjustable Voltage Reference

Programmable Filter
Figure 9 shows the configuration for a 1st-order pro-
grammable filter. The gain of the filter is adjusted by
R2, and the cutoff frequency is adjusted by R3. Use the
following equations to calculate the gain (G), and the
-3dB cutoff frequency (fc), only up to frequencies one
decade below the wiper -3dB bandwidth.

G=1+ Sall
R2
y

frm—
C T 2rxR3xC

Adjustable Voltage Reference
Figure 10 shows the MAX5527/MAX5528/MAX5529
used as the feedback resistors in an adjustable-voltage
reference application.

MAXIN




One-Time Programmable, Linear-Taper Digital
Potentiometers

Layout and Power-Supply Considerations Chip Information
Proper layout and power-supply bypassing can affect .
device performance. Bypass Vpp with a 0.1uF capacitor TRANSISTOR COUNT: 3420
as close to the device as possible. When programming PROCESS: BiCMOS
the wiper position, bypass PV with a 22uF capacitor as
close to the device as possible. For a Vpp power supply
with a slew rate greater than 1V/us or in applications
where power-supply overshoot is prevalent, connect a
10Q resistor in series to Vpp and bypass Vpp with an
additional 4.7uF capacitor to ground.

MAXIM 1
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MAX5527/MAX5528/MAX5529

One-Time Programmable, Linear-Taper Digital
Potentiometers

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

&
[}
z
|— D2 —| z
| | ol 1t o I
I ’ ! I‘_ = - | | /_ PIN 11D ;
P | z
N | — L s
miat N 5
N \\ = | 0.35x0.35~" R=} =]
Nk 2
NN = | ]
N N h
mgéx E . / = | ) | E'_L[(Ng:;;]xe <
AREA DETAIL A K= | | = .
= | [F="
o] S = B

-+ = =

TOP VIEW SIDE VIEW BOTTOM VIEW
3 3

_L (R 1S OPTIONAL)
o i Y
' T T

—‘IEll‘— TERMINAL TIP _>||§||‘_

SIDE VIEW
EVEN TERMINAL 00D TERMINAL
IDRALLAS JVIAXI VI
TME PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
HRGHAL DOSIMENTCOTRELNG. =
-DRAWING NOT TO SCALE- 21-0137 ‘ G ‘1/2
COMMON DIMENSIONS
SYMBOL | MIN. | MAX
A 070 | 080
D 290 | 3.0
E 290 | 310
Al 0.00 | 005
L 020 | 040
K 0.25 MIN.
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b N2)-11x e | °X L owen.
T633-1 6 | 150-0.10]230-0.10 | 0.95BSC | MO229/WEEA | 0.40-0.05 [ 1.90 REF NO
T633-2 6 [ 150-0.10]230-0.10 | 0.95BsC | MO229/WEEA | 0.40-0.05 [ 1.90 REF NO
T833-1 8 | 150-0.10 | 2.30-0.10 | 0.65BSC | MO229/WEEC | 0.30-0.05 [ 1.95 REF NO
T833-2 8 | 150-0.10 | 2.30-0.10 | 0.65BSC | MO229/WEEC | 0.30-0.05 [ 1.95 REF NO
T833-3 8 | 150-0.10 | 2.30-0.10 | 0.65BSC | MO229/WEEC | 0.30-0.05 [ 1.95 REF YES
T1033-1 10 | 1.50-0.10 | 2.30-0.10 | 0.50 BSC | MO229/WEED-3 | 0.25-0.05 | 2.00 REF NO
T1433-1 14 | 1.70-0.10 | 2.30-0.10 | 0.40BSC 0.20-0.05 | 2.40 REF YES
T1433-2 14 | 1.70-0.10 | 2.30-0.10 | 0.40 BSC 0.20-0.05 | 2.40 REF NO
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). o
5. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2”,
\ 2 ~
JAND T1433-1 & T1433-2. DRALLAS VI AKXV
6. "N" IS THE TOTAL NUMBER OF LEADS.
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. T P AGKAGE OUTLINE, 66,10 8 1L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
s = =T,
-DRAWING NOT TO SCALE- ‘ 21-0137 ‘ G ‘/2
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One-Time Programmable, Linear-Taper Digital
Potentiometers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

. 4X S — |-— 8

8LUMAXD.EPS

- INCHES MILLIMETERS
oM| MN | max | MIN [ MAX
A - 0.043 - 110
| A1 | 0002 | 0.006 | 005 | 0.5
A2 | 0030 | 0.037 | 075 | 095
b | 0010 | 0.014 | 025 | 036
10.50-0.1 E o ¢ | 0005 | 0.007 | 013 | 048
f E{ D | 0116 | 04120 | 295 | 3.05
0.6-0.1 e | 0.0256BSC 0.65 BSC
E | 0416 | 0120 | 295 | 3.5
l; H H H H | 0.188 | 0198 | 478 | 5.03
L | 0016 | 0026 | 041 | 066
0601 =] oo ! a 0 6 0 6
R BOTTOM VIEW S | 00207BSC 0.5250 BSC

TOP VIEW
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NOTES: s?,ﬁg!i.!néo% V.4V, 4Vid

1. DXE DO NOT INCLUDE MOLD FLASH. eroenert neomaon

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006").

3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP

4. MEETS JEDEC M0_187C_AA. APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0036 V|4
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