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All packaging types come in Pb-free certified. 
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ABSOLUTE MAXIMUM RATINGS 

04- :erutarepmet gnitarepo lairtsudnI oC to 85oC  

05-            :erutarepmet egarotS oC to 125oC 

Input voltage on any pin relative to GND: -0.3V to VDD + 0.3V 

Maximum Continuous Current into RH, RL, and RW:          -2mA ~ 2mA 

 V8 :egatlov mumixaM

ESD Protection on all pins:                                                    >4000V 

* Stresses exceed those listed under “Absolute Maximum Rating” may cause permanent damage to the 
device.  Functional operation of the device at conditions beyond those listed in the specification is not 
guaranteed.  Prolonged exposure to extreme conditions may affect device reliability or functionality. 
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Figure 2: Block Diagram
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PIN DESCRIPTIONS 
A) SERIAL CLOCK (SCL) 

The rising edge of this SCL input is to latch data into the device while the falling edge of this clock is 
to clock data out of the device. 

B) SERIAL DATA LINE (SDA)

SDA data line is the input signal for the serial devices, also used to output the ACKNOWLEDGE. 

C) DEVICE ADDRESSES (A0) 

These are the chip select input signals for the serial devices.  Typically, these signals are hardwired to 
either VIH or VIL.  If left unconnected, they are internally recognized as VIL. 

D)  WIPER TERMINAL (RH, RW, RL) 

High Terminal, Wiper Terminal and Low Terminal of Resistor. The voltage at RH can be greater than 
or less than the voltage at RL. But RH and RL can not be greater than VDD, and less than GND. 

DEVICE OPERATION 
A) SERIAL CLOCK AND DATA TRANSITIONS 

The SDA pin is typically pulled to high by an external resistor.  Data is allowed to change only when 
Serial clock SCL is at VIL.  Any SDA signal transition may interpret as either a START or STOP 
condition as described below. 

B) START CONDITION 

With SCL ≥ VIH, a SDA transition from high to low is interpreted as a START condition.  All valid 
commands must begin with a START condition. 

C) STOP CONDITION

With SCL ≥ VIH, a SDA transition from low to high is interpreted as a STOP condition.  All valid read or 
write commands end with a STOP condition.   

D) ACKNOWLEDGE 

The 2-wire protocol transmits address and data to and from FT6115 in 8 bit words. FT6115 
acknowledges the data or address by outputting a "0" after receiving each word. The 
ACKNOWLEDGE signal occurs on the 9th serial clock after each word. 
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Figure 3: Timing diagram for START and STOP conditions 

       
Figure 4: Timing diagram for output ACKNOWLEDGE 

E) INSTRUCTION FORMAT  

A write to the FT6115 consists of the transmission of the device’s slave address with the 8th bit set to 
zero, followed by at least 1 byte of information. The 1st byte of information is the command byte. The 
bytes received after the command byte are the data bytes. The 1st data byte goes into the internal 
register of the FT6115 as selected by the command byte (Figure 5)
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Figure 5: Instruction Format 
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F)  SLAVE ADDRESS 

FT6115 have a 7-bit-long slave address. The 8th bit following the 7-bit slave address is the N/W bit. 
Set the NOP/W bit low for a write command and high for a no-operation command. Table 1 shows 
four possible slave addresses for the FT6115. The first 4 bits (MSBs) of the slave addresses are 
always 0101. Bits A2 and A1 are factory programmed for the FT6115 (Table 1). Connect the A0 input 
to either GND or VDD to select one of two I2C device addresses. Each device must have a unique 
address to share the bus. A maximum of eight FT6115 devices can share the same bus. 

Table 2: Address codes 

G)  COMMAND DESCRIPTIONS 

D2V: The data byte writes to the volatile register and the wiper position updates with the data in the 
volatile register.  

D2NV: The data byte writes to the nonvolatile register. The wiper position is unchanged. 

NV2V: Data transfers from the nonvolatile register to the volatile register (wiper position updates).  

V2NV: Data transfers from the volatile register into the nonvolatile register 

SDIN: The digital potentiometer enters into Shutdown Mode. In this mode, the resistors array is totally 
disconnected from its RH pin and the wiper is moved to position closest to RL pin, as shown in 
the follow figure. 

RH

RW

RL
                                                                                  

Figure 6
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SDOUT: The digital potentiometer exit Shutdown Mode and return wiper to prior shutdown position. 

Table 3: Command Byte 
 

LOW

HIGHt
t

t
LOWt

tF R

tSU.DATt HD.DATtHD.STAt SU,STA t SU.STO

tDH tBUFt AA

SCL

SDA IN
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Figure 7: SCL and SDA Bus Timing 

www.iesdistribution.com
sales@iesdistribution.com
                                  



FT6115Z200/100/50/25/10   Preliminary 

                                                                                    DS6115A-page7
                                 

AC CHARACTERISTICS 

2.5 V 5.5 V Symbol Parameter 
Min Max Min Max 

Unit

fSCL zHk 004 -004 - LCS ,ycneuqerf kcolC
tLOW sµ - 2.1 -2.1 wol htdiw eslup kcolC
tHIGH Clock pulse width high 0.6 - 0.6 - µs
tI sn 05 -05 - emit noisserppus esioN
tAA sµ 9.0 1.09.01.0 dilav tuo atad ot wol kcolC

tBUF Time the bus must be free before a new 
transmission can start 1.2 - 1.2 - µs

tHD,STA sµ - 6.0 -6.0 emit dloh TRATS
tSU.STA sµ - 6.0 -6.0 emit pu-tes TRATS
tHD.DAT sµ - 0 -0 emit dloh ni ataD
tSU.DAT sn - 001 -001 emit pu-tes ni ataD
tR sµ 3.0 -3.0 - emit esir tupnI
tF sn 003 -003 - emit llaf tupnI
tSU.STO sµ - 6.0 -6.0 emit pu-tes POTS
tDH sn - 05 -05 emit dloh tuo etaD
tWR sm 5 5 - emit elcyc etirW

Digital Potentiometers AC characteristics (VDD = +2.7V to +5.5V, VH = VDD, VL = GND, TA = -40oC to 85oC, 
unless otherwise noted. Typical values are at VDD = +5.0V, TA= +25oC, unless otherwise noted.) 

Parameter Symbol Min Typical Max Units
200kΩ - 2 - 
100kΩ - 1 - 
50kΩ - 0.5 - 
25kΩ  -3.0 - 

Wiper Settling 
Time (Note 1) 

10kΩ 

tIW 

- 0.2 - 

us

200kΩ - - 25 - 
100kΩ - - 50 - 
50kΩ - - 100 - 
25kΩ - - 200 - 

-3dB Bandwidth 
(Note 2) 

10kΩ - - 400 - 

kHz

t elcyC erotS repiW WSC 5 - - ms

 
Note 1: Digital timing is guaranteed by design and characterization, and is not production tested. 
Note 2: Wiper settling time is the worst-case 0% to 50% rise time measured between consecutive wiper 
positions. VH = VDD, VL =GND, and the wiper terminal is unloaded and measured with a 10pF 
oscilloscope probe. 
Note 3: Wiper is at mid-scale with a 10pF capacitive load. Potentiometer set to mid-scale, VL = GND, an 
AC source is applied to RH, and the output is measured as 3dB lower than the DC VW/VH value in dB. 
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DC CHARACTERISTICS 
(VDD = +2.7V to +5. 5V, VH = VDD, VL = GND, TA = -40oC to +85oC, unless otherwise noted. Typical 
values are at VDD = +5V, TA =+25oC.) (Note 1) 

 stinU xaM pyT         niM noitidnoC lobmyS retemaraP
RESISTOR PERFORMANCE 
End-to-End Resistance RH-L -  -25%   25% 
End-to-End Resistance 
Temperature Coefficient TCR - - 35  ppm/°C

Ratio-metric Resistance 
Temperature Coefficient 

- - - 5  ppm/°C

Integral Nonlinearity(Note 2) INL VDD = 5V - ±0.15 ±3.0 LSB
Differential Nonlinearity    (Note 2) DNL VDD = 5V - ±0.15 ±2.0 LSB
R-Integral Nonlinearity(Note 3) R-INL VDD = 5V - ±0.15 ±0.5 LSB
R-Differential Nonlinearity(Note 3) R-DNL VDD = 5V - ±0.15 ±0.5 LSB
Full-Scale Error(Note 4) -  - - -0.5 - LSB
Zero-Scale Error(Note 4) -  - - 0.5 - LSB
Wiper Resistance(Note 5) RW -  - 325 675 Ω
DIGITAL INPUTS 
Input High Voltage(Note 6) VIH - 0.7xVDD - - V
Input Low Voltage VIL - - - 0.3xVDD V
Input Leakage Current ILEAK -    -  - ±1 μA
Input Capacitance   - - 5  pF
NONVOLATILE MEMORY RELIABILITY 

T - noitneteR ataD A = +85oC - 50 - Years
Endurance   - TA = +25oC - 200,000 - Stores
POWER SUPPLY 
Power-Supply Voltage VDD -  2.7 - 5.5 V
Standby Current IDD (Note 7) - 0.5 1 μA
Programming Current  - (Note 7)  - 2 3 mA

Note 1: All devices are production tested at TA = +25oC and are guaranteed by design and characterization 
for -40oC < TA < +85oC. 
Note 2: The DNL and INL are measured with the potentiometer configured as a voltage-divider with VH = 
VDD and VL = GND . The wiper terminal is unloaded and measured with an ideal voltmeter. 
Note 3: INL ,DNL for variable resistor . RH is unconnected and VL = GND. the wiper terminal is driven with 
a source current of 100μA. 
Note 4: Full-scale error is defined as (VW -VH)/(VH/31). Zero-scale error is defined as (VW -VL)/(VH/31). 
Note 5: The wiper resistance is the worst value measured by injecting 100μA currents into RW with VL = 
GND.RW = (VW - VH) / IW. 
Note 6: The device draws current in excess of the specified supply current when the digital inputs are 
driven with voltages between (VDD - 0.5V) and (GND + 0.5V).  
Note 7: Digital inputs = VDD or GND, TA = +25oC .The programming current exists only during NV writes. 
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ORDER INFORMATION (TBD)

Order code Vcc Temperature 
Range Package Option Packaging
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TSSOP8 PACKAGE OUTLINEDIMENSIONS

 
 

 

Dimensions In Millimeters Dimensions In Inches 
Symbol 

Min  Max Min Max 
D 2.900  3.100  0.114  0.122  
E 4.300  4.500  0.169  0.177  
b 0.190  0.300  0.007  0.012  
c 0.090  0.200  0.004  0.008  

E1 6.250  6.550  0.246  0.258  
A   1.100    0.043  
A2 0.800  1.000  0.031  0.039  
A1 0.020  0.150  0.001  0.006  

 )CSB( 620.0 )CSB( 56.0 e
L 0.500  0.700  0.020  0.028  

 )PYT( 10.0 )PYT( 52.0 H
θ 1° 7° 1° 7° 
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SOP8 PACKAGE OUTLINE DIMENSIONS 

 

Dimensions In Millimeters Dimensions In Inches 
Symbol 

Min  Max Min Max 
A 1.350  1.750  0.053  0.069  
A1 0.100  0.250  0.004  0.010  
A2 1.350  1.550  0.053  0.061  
b 0.330  0.510  0.013  0.020  
c 0.170  0.250  0.006  0.010  
D 4.700  5.100  0.185  0.200  
E 3.800  4.000  0.150  0.157  
E1 5.800  6.200  0.228  0.244  

 )CSB( 050.0 )CSB( 072.1 e
L 0.400  1.270  0.016  0.050  
θ 0° 8° 0° 8° 
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MSOP8 PACKAGE OUTLINE DIMENSIONS 

Dimensions In Millimeters Dimensions In Inches 
Symbol 

Min Max Min Max 
A 0.820 1.100 0.320 0.043 
A1 0.020 0.150 0.001 0.006 
A2 0.750 0.950 0.030 0.037 
b 0.250 0.380 0.010 0.015 
c 0.090 0.230 0.004 0.009 
D 2.900 3.100 0.114 0.122 

 )CSB( 620.0 )CSB( 56.0 e
E 2.900 3.100 0.114 0.122 
E1 4.750 5.050 0.187 0.199 
L 0.400 0.800 0.016 0.031 
θ 0° 6° 0° 6° 
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APPENDIX A：REVISION HISTORY 

Version A: Original data sheet for the FT6115Z200/100/50. 

Information furnished is believed to be accurate and reliable. However, Intelligent Embedded 
Solutions(IES) assumes no responsibility for the consequences of use of such information or for any 
infringement of patents of other rights of third parties which may result from its use. No license is granted 
by implication or otherwise under any patent rights of Intelligent Embedded Solutions(IES). Specifications 
mentioned in this publication are subject to change without notice. This publication supersedes and 
replaces all information previously supplied Intelligent Embedded Solutions(IES) products are not autho-
rized for use as critical components in life support devices or systems without express written approval of 
Intelligent Embedded Solutions(IES). The IES logo is a registered trademark of Intelligent Embedded 
Solutions(IES). All other names are the property of their respective owners © 2010 Intelligent Embedded 
Solutions.-All rights reserved www.iesdistribution.com
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