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DS1804
Nonvolatile Trimmer Potentiometer

FEATURES PIN ASSIGNMENT

Single 100 Position Taper Poentiometer
= Nonvolatile (NV) On-Demand Wiper wc[ |1 8 | Vee

Storage _ .
= Operates from 3V or 5V Supplies ub[] 2 71] Cs
= Up/Down, Increment-Controlled Interface H[ 3 6] L
= Available in 8-Pin (300 mils) DIP, 8-Pin

(150mils) SO, and 8-Pin (118 mils) uSOP GND[ | 4 5[] w
= -40°C to +85°C Operating Temperature

Range DIP (300mils)
= Standard Resistance Values: SO (150mils)

— DS1804-010: 10 pSOP (118 mils)

— DS1804-050: 50K
— DS1804-100: 100

PIN DESCRIPTION

H - High-Terminal of Potentiometer

L - Low-Terminal of Potentiometer

W - Wiper of Potentiometer

Vee - 3V or 5V Power Supply

cs - Chip Select

U/p - Up/Down Control

INC - Increment/Decrement Wiper Control
GND - Ground

DESCRIPTION

The DS1804 NV trimmer potentiometer is a nonvolatile digital patewter that has 100 positions. The
device provides an ideal method for l@ast trimming applications using a CPU or manual control input
with minimal external circuitry. Wiper positioof the DS1804 can be stored in EEPROM memory on
demand. The device’s wiper position is manipulated by a-tereginal port that provides an increment/
decrement counter controlled interface. This port consists of theotoguts Cs, INC, and UD. The
DS1804 is available in three resistor grades, which include ,188K2, and 100K. The device is
provided in an industrial temperature grade. Additionally, the DS1804opérate from 3V or 5V
supplies and is ideal for portable application requirementeel hackaging options are available and
include the &in (300mils) DIP, &pin (150mils) SO,and8-pin (118mils) uSOP.
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OPERATION

The DS1804 is a single nonvolatile potentiometer. The device has aftatzd tappoints including the
L- and H terminals. A total of 99 resistive segmeatsst between the-Land H terminals. These tap
points are accessible to the-tdfminal, whose position is controlled via a thteeminal control port. A
block diagram of the DS1804 is shown in Figure 1.

The threeterminal port of the DS1804 provides smcrement/decrement interface which is activated via a
chip-select input. This interface consists of the input sigds INC, and Ub. These input signals
control a 7bit up/down counter. The output of thebif up/down counter controls a 1 of 100 decoder to
select wiper position. Additionally, this interface provifimsa wiper storage operation using theand

INC input control pins. The timingiagram for the thregerminal interface control is shown in Figure 2.

PIN DESCRIPTIONS
Vcc - Power Supply. The DS1804 will support supply voltages ranging from +2.7V to +5.5V.

GND - Ground.

H - High-Terminal Potentiometer. This is the high terminathaf potentiometer. It is not required that
this terminal be connected to a potential greater than ieentinal. Voltage applied to the-términal
cannot exceed the powsupply voltage, ¥c, or go below ground.

L - Low-Terminal Potentiometer. Thistise low terminal of the potentiometer. It is not required that this
terminal be connected to a potential less than theriinal. Voltage applied to theterminal cannot
exceed the poweupply voltage, ¥c, or go below ground.

W - Wiper of the Potentimeter. This pin is the wiper of the potentiometer. Its positiotherresistor
array is controlled by the thrgerminal control port. Voltage applied to the wiper cannot exceed the
powersupply voltage, ¥c, or go below ground.

CS - Chip Select. Thecs input is used to activate the control port of the DS1804. This inputiie act
low. When in a higtstate, activity on thanc and UD port pins will not affect or changeiper
position.

INC - Wiper Movement Control. This input provides for wiper pasitthanges when thes pin is low.
Wiper position changes of the-Wrminal will occur one position per higb-low transition of tls input
signal. Position changes will not occur if the pin is in a high state.

U/D - Up/Down Control. This input sets the direction of wiper moveimé/hen in a high state arch

is low, any highto-low transition onINC will cause a one position movement of the wiper towards the
H-terminal. When in a low state angk is low, any higkto-low transitions oniNC will cause the
postion of the wiper to move towards thetérminal.

20f10



DS1804

DS1804 BLOCK DIAGRAM Figure 1

3-TERMINAL
CONTROL PORT

100-TO-1 MULTIPLEXER

NV MEMORY

POWER-UP/POWER-DOWN CONDITIONS

On powerup, the DS1804 will load the value of EEPROM memory into the wipatiposegister (or 1
of 100 decodgr The value of this register can then be set to another wiper patitiesired, by using
the threeterminal control port. On powerp, wiper position will be loaded within a maximum time

period of 50Qs once the powesupply is stable. Additionally, éhthreeterminal interface port will be
active after 50ms.

On powerdown, the wiper position register data will be lost. On the nexicd poweiup, the value of
EEPROM memory will be loaded into the wiper position register.

On shipment from the faatyp Maxim Integrated Productdoes not guarantee a specified EEPROM
memory value. This value should be set by the customer as needed.

NONVOLATILE WIPER STORAGE

Wiper position of the DS1804 can be stored usingitize and Cs inputs. Storage of the wiper position
takes place whenever thes input transitions from lowo-high while the INC is high. Once this
condition has occurred the value of the currenewmsition will be written to EEPROM memory.

The DS1804 is specified to accept 50,000 writes to EEPROM over 0°C tobe®8te a weabut
condition. After weaout the DS1804 will still function and wiper position can be changethglur
powered conditionsising the thregerminal control port. However, on powep the wipesposition will
be indeterminate.

ONE-TIME PROGRAMMABILITY (OTP)

The DS1804 can be easily used as an OTP device. The user of the DS1804 ttandesred value of
the wiper position rad set this position for storage as described above. Any activitygh the three

terminal port can then be prevented by connectingddenput pin to \kc. Also, an OTP application
does not adversely affect the number of times EEPROM is written, sEleRE@M will only be loaded
andnot written during a powewup or powerdown condition.

On powerup, the DS1804 will load the current value of EEPROM memory intowtper position
register.
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ABSOLUTE MAXIMUM RATINGS
Voltage on Any PirRelative to Ground
Operating Temperature Range

Storage Temperature Range

Lead Temperature (soldering, 10s)

-1.0V to 6.0V
-40°C to +85°C
-55°C to +125°C
+300C

+260°C

Soldering Temperatureflow)

Thisisa stressrating only and functional operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied. Exposure to absol ute maximum rating conditions for extended periods of time may affect

reliability.

RECOMMENDED DC OPERATING CONDITIONS
(Ta =-40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Vdtage Vee +2.7 5.5 \% 1
Input Logic 1 Vin 2.0 Vec+ 0.3 \% 1,2
Input Logi Vv -0. +0.8 V 1,1
nput Logic O I 0.3 106 , 15
Resistor Inputs L,H,W | Venp-0.2 Vee+ 02 \% 1,3

DC ELECTRICAL CHARACTERISTICS
(Vec = 2.7V 10 5.5V, Ta =-40°C to +85°C, unless otherwise noted.)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Current lcc 400 HA 4
Input Leakage I -1 +1 HA
Wiper Resistance Rw 400 1000 Q
Wiper Current lw 1 mA
Standby Current: 10 LA

3V ISTBY 20 48 A 5

5V H
Wiper Load Time twit 500 Hs 6
PowerUp Time tru 50 ms 14
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ANALOG RESISTOR CHARACTERISTICS
(Vec = 2.7V t0 5.5V, Ta =-40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
Endto-End Resistor Tolerance -20 +20 % 8
Absolute Linearity +0.6 LSB 9
Relative Linearity +0.25 LSB 10
-3dB Cutoff Frequency fcuTtorr MHz 11
Temperature Coefficient 750 ppmrC

CAPACITANCE
(Vcc = 2.7V t0 5.5V, Ta = +25°C, unless otherwise noted.)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance Cin 5 pF 12
Output Capacitance Cour 7 pF 12
AC ELECTRICAL CHARACTERISTICS
(Vcc = 2.7V 10 5.5V, Ta = -40°C to +85°C, unless otherwise noted.)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Csto INC Setup tc) 50 ns 13
U/Dto INC Setup tp) 100 ns 13
INC Low Period ti 50 ns 13
INC High Period tiy 100 ns 13
INC inactive toCs Inactive tic 500 ns 13
cs Deselect Time tcen 100 ns 13
Wiper Change tanC Low tiw 200 ns 13
INC Rise and Fall Times tr, tr 500 us 13
INC Low to Cs Inactive tik 50 ns 16
Wiper Storage Time twsT 10 ms 13, 17
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NOTES:
1) All voltages are referenced to ground.

2) Valid for Vcc = 5V only.
3) Resistor input voltages cannot go below ground or exceedythe amounts as shown in the table.

4) Maximum current specifications are based on the clock rateNof input. This specification
represents the cunt required when changing the wiper position.

5) Standby current levels apply when all inputs are driven to appregtigply levelscs, INC, U/D =
Vcc.

6) Wiper load time is specified as the time ugqd for the DS1804 to load the wiper position with the

contents of nonvolatile memory oncedhas reached a stable operating voltage equal to or greater

than 2.7V.

7) The DS1804 is available in three resistor values. These inttled@S1804010, 10K2; the DS1804
050, 50K2; and the DS180400, 100K).

8) Valid atT = +25°C only.

9) Absolute linearity is used to compare measured wiper voltage vexpested wiper voltage as
determined by wiper position. The DS1804 is specified to provide an absoéasatly of +0.60 LSB.

10)Relative linearity is used to determined the change in voltage betueeassive tap positions. The
DS1804 is specified to provide a relative linearity specificatiotOo25 LSB.

11)-3dB cutoff frequency characteristics for the DS1804 depend oengimmeter total resistance.
DS18046010, 1MHz; DS1804€50, 200kHz; and DS186400, 10GHz.

12)Capacitance values apply Bt = +25°C.
13)See Figure 2.

14)Powerup time is specified as the time required before the tier@ainal control becomes active after
astable power supply level has been reached.

15)At Ve = 2.7V, Vi = 0.8V.

16)The INC low to CS inactive is specified to be 50ns minimum. This is the tramsitmndition which
allows the DS1804 threerminal port to becomenactive without writing the EEPROM memory of
the part.

17)Wiper Storage Timeyisr, IS the time require for the DS1804 to write EEPROM memory toage
of a new wiper position. The maximum time required to accomplish tlksstapecified at 10ms.

6 0f 10



DS1804

THREE-TERMINAL INTERFACE TIMING DIAGRAM Figure 2
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ORDERING INFORMATION

PART VERSION (kQ) TEMP RANGE PIN-PACKAGE
DS1804-010+ 10 -40°@® +85°C 8 DIP (300mils)
DS1804-050+ 50 40°C to +85°C 8 DIP (300mils)
DS1804-100+ 100 40°C to +85°C 8 DIP (300mils)
DS1804Z-010+ 10 40°C to +85°C 8 SO (150mils)
DS1804Z-050+ 50 40°C to +85°C 8 SO (150mils)
DS1804Z-100+ 100 40°C to +85°C 8 SO (150mils)
DS1804U-010+ 10 40°C to +85°C 8 USOP (118nils)
DS1804U-050+ 50 40°C to +85°C 8 USOP (118nils)
DS1804U-100+ 100 40°C to +85°C 8 USOP (118nils)

+Denotes a |ead(Pb)/RoHS-compliant package.
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BRANDING INFORMATION Figure 3
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DS1804 Brand Codes

Code

Description

Values

nnn

Pot Size (DIP/uSOP)

010 10k ohm
050 50k ohm
100 100k ohm

m Pot Size (SOIC) X 10k ohm
L 50k ohm
C 100k ohm
yyww Date Code. It identifies the year | eg. 0035 is the 35th work week
and work week the device was of 2000
assembled
rv Die Revision Generally this is a letter followed
by a number (eg. B2)
XX Lot Code
cccece Country of Assembly
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PACKAGE INFORMATION
For the latest package outline information and land patterns (fiatsfprgo towww. maxim-ic.com/packages
Note that a “+”, “#”, or " in the package code indicates RoHS status only. Package drawingshawayas

different suffix character, but the drawing pertains to the padkegadless of RoOHS status.

PACKAGE TYPE PACKAGE CODE OUTLINE NO. LAND PATTERN NO.
8 DIP P8+2 21-0043 —
8 SO S8+2 21-0041 90-0096
8 uSOP U8+3 21-0036 90-0092
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REVISION HISTORY

REVISION PAGES
DATE DESCRIPTION CHANGED
Removed the flip chip package option 1,7
Updated the soldering temperaunformation and added lead 4

temperature information in thAbsolute Maximum Ratings section
Changed Wjmax) from Vcc + 0.5V to \Vec + 0.3V, changed Vi
6/11 from -0.5V to -0.3V, changed the rstir inputs min from GND - 0.5V to 4
Veno - 0.2V and max from ¥c + 0.5V to ¢ + 0.2V in the
Recommended DC Operating Conditions table

Updated theérdering Information table to include lead-free options 7

Added thePackage Information table 9
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