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1 特特長長
1• シングル・チャネル、256 ポジションの分解能
• エンド・ツー・エンド抵抗値 100kΩ のオプショ

ン
• 低温度ドリフト係数：35ppm/℃
• SPI 互換のシリアル・インターフェイス
• 2.7V～5.5V の単一電源で動作
• 抵抗誤差：±20%
• 動作温度範囲：-40℃～+125℃
• ESD 性能は JESD 22 に準拠しテスト済み

– 人体モデルで 2000V (A114-B、クラス II)

2 アアププリリケケーーシショョンン
• パルス・オキシメータ (血中酸素飽和度計)
• 水道メーター
• カメラ
• 医療用センサ・パッチ
• ビルのセキュリティ・ゲートウェイ

3 概概要要
TPL0501 は、256 のワイパー位置を有するシングル・チャ

ネル、リニア・テーパー・デジタル・ポテンショメータです。

このデバイスは、3 端子のポテンショメータまたは 2 端子

の可変抵抗器として使用できます。TPL0501 には現在、

100 kΩ のエンド・ツー・エンド抵抗が付いています。

TPL0501 の内部抵抗には、SPI 互換インターフェイスを

使用してアクセスできます。TPL0501 の公称温度係数は

35ppm/℃です。

TPL0501 は 8 ピンの SOT-23 および 8 ピンの UQFN
パッケージで供給され、–40℃～+125℃の温度範囲で仕

様が規定されています。

製製品品情情報報(1)

型型番番 パパッッケケーージジ 本本体体ササイイズズ（（公公称称））

TPL0501
UQFN (8) 1.50mm × 1.50mm
SOT-23 (8) 1.63mm×2.90mm

(1) 利用可能なすべてのパッケージについては、このデータシートの末
尾にあるパッケージ・オプションについての付録を参照してくださ
い。

概概略略回回路路図図

http://www-s.ti.com/sc/techlit/SLIS136.pdf
http://www.tij.co.jp/product/jp/tpl0501-100?qgpn=tpl0501-100
http://www.tij.co.jp/product/jp/TPL0501-100?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/TPL0501-100?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/TPL0501-100?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/TPL0501-100?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/TPL0501-100?dcmp=dsproject&hqs=support&#community
http://tij.co.jp/tool/jp/TIDM-LPBP-SPIPOTENTIOMETER?keyMatch=TPL0501&tisearch=tidesigns
http://www.ti.com/solution/pulse-oximeter
http://www.ti.com/solution/water-meter
http://www.ti.com/solution/machine-vision-camera
http://www.ti.com/solution/medical-sensor-patch
http://www.ti.com/solution/building-security-gateway
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ニカル、パッケージ、および注文情報」セクションを追加 .............................................................................................................. 1
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RHW were reversed. ............................................................................................................................................................ 12
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5 Pin Configuration and Functions

RSE Package
8-Pin UQFN

Top View
DCN Package
8-Pin SOT-23

Top View

(1) G = Ground, I = Input, O = Output, P = Power

Pin Functions
PIN

TYPE (1) DESCRIPTION
NAME SOT-23 UQFN
CS 6 3 I SPI chip select (active low)
DIN 5 2 I SPI input
GND 3 4 G Ground
H 8 1 I/O High terminal
L 7 8 I/O Low terminal
SCLK 4 5 I SPI clock
VDD 2 7 P Positive supply voltage
W 1 6 I/O Wiper terminal

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum
(3) All voltages are with respect to ground, unless otherwise specified.

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1) (2) (3)

MIN MAX UNIT

Supply voltage
VDD to GND –0.3 7

V
VH, VL, VW –0.3 VDD + 0.3

Pulse current, IH, IL, IW ±20 mA
Continuous current, IH, IL, IW (TPL0501-100) ±5 mA
Digital input voltage, VI –0.3 7 V
Operating temperature, Tj 125 °C
Storage temperature, Tstg –65 150 °C

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) ±2000

V
Charged-device model (CDM), per JEDEC specification JESD22-C101 (2) ±1000

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

(2) The package thermal impedance is calculated in accordance with JESD 51-7.

6.3 Thermal Information

THERMAL METRIC (1)
TPL0501

UNITDCN (SOT-23) RSE (UQFN)
8 PINS 8 PINS

RθJA Junction-to-ambient thermal resistance (2) 205.6 118.8 °C/W
RθJC(top) Junction-to-case (top) thermal resistance 122.3 62.4 °C/W
RθJB Junction-to-board thermal resistance 98.9 26.8 °C/W
ψJT Junction-to-top characterization parameter 38.7 2.3 °C/W
ψJB Junction-to-board characterization parameter 97.8 26.8 °C/W
RθJC(bot) Junction-to-case (bottom) thermal resistance — — °C/W

(1) VH = VDD, VL = GND, VW = not loaded
(2) Measurements between Wi and Li with Hi not connected, or between Wi and Hi with Li not connected.

6.4 Electrical Characteristics: Analog Specifications
typical values are specified at VDD = 5 V and operating temperature is 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
RTOTAL End-to-end resistance Between Hi and Li terminals 80 100 120 kΩ
VH, VL Terminal voltage 0 VDD V
RH, RL Terminal resistance 50 150 Ω

RW Wiper resistance H terminal floating, VL = GND,
Force IW = (VDD/2) / RTOTAL, input code = 0x80h 25 100 Ω

CH, CL Terminal capacitance f = 1 MHz, measured to GND,
input code = 0x80h 15 pF

CW Wiper capacitance f = 1 MHz, measured to GND,
input code = 0x80h 12 pF

ILKG Terminal leakage current VH = GND to VDD, VL = floating or
VL = GND to VDD, VH = floating 0.1 1 µA

TCR Resistance temperature coefficient 35 ppm/°C
VOLTAGE DIVIDER MODE (1)

INL Integral non-linearity –1 1 LSB
DNL Differential non-linearity –0.5 0.5 LSB
ZSERROR Zero-scale error 0 0.5 2 LSB
FSERROR Full-scale error –2 –0.5 0 LSB
TCV Ratiometric temperature coefficient Wiper set at mid-scale 4 ppm/°C

BW Bandwidth Wiper set at mid-scale (TPL0501-100),
CLOAD= 10 pF 265 kHz

TSW Wiper settling time TPL0501-100 3 µS

THD Total harmonic distortion VH = 1 VRMS at 1 kHz, VL = VDD/2,
measurement at W 0.005%

RHEOSTAT MODE (2)

RINL Integral non-linearity –1 1 LSB
RDNL Differential non-linearity –0.5 0.5 LSB
ROFFSET Offset 0 0.5 2 LSB

RBW Bandwidth Code = 0x00h, L floating, input applied to W,
10 pF on H 60 kHz

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
http://www.ti.com/lit/pdf/SPRA953
http://www.ti.com/lit/pdf/SPRA953
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(1) SCLK, DIN, CS Inputs

6.5 Electrical Characteristics: Operating Specifications
typical values are specified at VDD = 5 V and operating temperature is 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
IDD(STBY) VDD standby current 0.3 8 µA
IIN-DIG Digital pins leakage current SCLK, DIN, CS inputs –1 1 µA

IDD(SUPPLY) VDD supply current
Digital input = 1.8 V, VDD = 2.7 V 5

µA
Digital input = 1.8 V, VDD = 5 V 500

SERIAL INTERFACE (1)

VIH Input high voltage VDD = 2.7 V to 5.5 V 1.8 5.5 V
VIL Input low voltage SCLK, DIN, CS inputs 0 0.6 V
CIN Pin capacitance SCLK, DIN, CS inputs 7 10 pF

6.6 Timing Requirements
MIN NOM MAX UNIT

fSCLK SCLK frequency 25 MHz
tSCP SCLK period 40 ns
tSCH SCLK high time 20 ns
tSCL SCLK low time 20 ns
tDS DIN to SCLK set-up time 5 ns
tDH DIN hold after SCLK 5 ns
tCSS CS fall to SCLK rise setup time 15 ns
tCSW CS pulse width high 40 ns

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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6.7 Typical Characteristics

Figure 1. INL vs Tap Position (Potentiometer Mode) Figure 2. DNL vs Tap Position (Potentiometer Mode)

Figure 3. INL vs Tap Position (Rheostat Mode) Figure 4. DNL vs Tap Position (Rheostat Mode)

Figure 5. End-to-End Resistance Change vs Temperature Figure 6. Zero Scale Error vs Temperature

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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Typical Characteristics (continued)

Figure 7. Full Scale Error vs Temperature Figure 8. Temperature Coefficient vs Tap Position
(Potentiometer Mode)

Figure 9. Temperature Coefficient vs Tap Position
(Rheostat Mode)

Figure 10. Bandwidth (Potentiometer Mode)

Figure 11. Bandwidth (Rheostat Mode)

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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7 Detailed Description

7.1 Overview
The TPL0501 has a single linear-taper digital potentiometer with 256 wiper positions and an end-to-end
resistance of 100 kΩ. The potentiometer can be used as a three-terminal potentiometer or as a two-terminal
rheostat. The potentiometer can be used in either voltage divider mode or rheostat mode.

The high (H) and low (L) terminals of the TPL0501 are equivalent to the fixed terminals of a mechanical
potentiometer. The H and L terminals do not have any polarity restrictions (H can be at a higher voltage than L,
or L can be at a higher voltage than H). The position of the wiper (W) terminal is controlled by the value in the
8-bit Wiper Resistance (WR) register. When the WR register contains all zeroes (zero-scale), the wiper terminal
is closest to its L terminal. As the value of the WR register increases from all zeroes to all ones (full-scale), the
wiper moves from the position closest to the L terminal, to the position closest to the H terminal. At the same
time, the resistance between W and L increases, whereas the resistance between W and H decreases.

7.2 Functional Block Diagram

7.3 Feature Description

7.3.1 Single-Channel, 256-Position Resolution
The TPL0501 features a single independent DPOT. The DPOT is capable of being used and controlled
independently.

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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7.4 Device Functional Modes

7.4.1 Voltage Divider Mode
The digital potentiometer generates a voltage divider when all three terminals are used. The voltage divider at
wiper-to-H and wiper-to-L is proportional to the input voltage at H to L (see Figure 12).

Figure 12. Equivalent Circuit for Voltage Divider Mode

For example, connecting terminal H to 5 V and terminal L to ground, the output voltage at terminal W can range
from 0 V to 5 V (see Equation 1).

(1)

The voltage difference between terminal H and terminal W can also be calculated in Equation 2.

where
• D is the decimal value of the wiper code. (2)

7.4.2 Rheostat Mode
The TPL0501 operates in rheostat mode when only two terminals are used as a variable resistor. The variable
resistance can either be between terminal H and terminal W or between terminal L and terminal W. The unused
terminal can be left floating or it can be tied to terminal W. The nominal resistance between terminal H and
terminal L is 10 kΩ and has 256 tap points accessed by the wiper terminal. The 8-bit volatile register value is
used to determine one of the 256 possible wiper positions.

To set the resistance between terminal H and terminal W in rheostat mode, the potentiometer can be configured
in two possible ways (see Figure 13).

Figure 13. Equivalent Circuit for Rheostat Mode With Terminal H to Terminal W Resistance

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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Device Functional Modes (continued)
The general equation for determining the digitally programmed output resistance between Terminal H and
Terminal W is Equation 3:

where
• RTOT is the end-to-end resistance between terminal H and terminal L.
• D is the decimal value of the wiper code (3)

Similarly, to set the resistance between terminal L and terminal W, the potentiometer can be configured in two
possible ways.

Figure 14. Equivalent Circuit for Rheostat Mode With Terminal L to Terminal W Resistance

The general equation for determining the digitally programmed output resistance between terminal L and terminal
W is Equation 4:

where
• RTOT is the end-to-end resistance between terminal H and terminal L
• D is the decimal value of the wiper code. (4)

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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7.5 Programming

7.5.1 SPI Digital Interface
The TPL0501 uses a 3-wire SPI compatible serial data interface. This write-only interface has three inputs: chip-
select (CS), data clock (SCLK), and data input (DIN). Drive CS low to enable the serial interface and clock data
synchronously into the shift register on each SCLK rising edge. After loading data into the shift register, drive CS
high to latch the data into the appropriate potentiometer control register and disable the serial interface. Keep CS
low during the entire serial data stream to avoid corruption of the data.

Table 1. Register Map - Default Value 0x80
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0
MSB LSB
D7 D6 D5 D4 D3 D2 D1 D0

Figure 15. SPI Write Sequence

Figure 16. Digital Interface Timing Diagram

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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7.5.2 Ideal Resistance Values

Figure 17. Digital Potentiometer Measurements

Table 2 shows the ideal values for DPOT with end-to-end resistance of 100 kΩ. The absolute values of
resistance can vary significantly but the Ratio (RWL/RHW) is extremely accurate.

Table 2. DPOT Ideal Values

STEP BINARY
100 kΩ

RWL/RHWRWL (kΩ) RHW (kΩ)
0 00000000 0.00 100.00 0.00
1 00000001 0.39 99.61 0.00
2 00000010 0.78 99.22 0.01
3 00000011 1.17 98.83 0.01
4 00000100 1.56 98.44 0.02
5 00000101 1.95 98.05 0.02
6 00000110 2.34 97.66 0.02
7 00000111 2.73 97.27 0.03
8 00001000 3.13 96.88 0.03
9 00001001 3.52 96.48 0.04
10 00001010 3.91 96.09 0.04
11 00001011 4.30 95.70 0.04
12 00001100 4.69 95.31 0.05
13 00001101 5.08 94.92 0.05
14 00001110 5.47 94.53 0.06
15 00001111 5.86 94.14 0.06
16 00010000 6.25 93.75 0.07
17 00010001 6.64 93.36 0.07
18 00010010 7.03 92.97 0.08
19 00010011 7.42 92.58 0.08
20 00010100 7.81 92.19 0.08
21 00010101 8.20 91.80 0.09
22 00010110 8.59 91.41 0.09
23 00010111 8.98 91.02 0.10
24 00011000 9.38 90.63 0.10
25 00011001 9.77 90.23 0.11
26 00011010 10.16 89.84 0.11
27 00011011 10.55 89.45 0.12
28 00011100 10.94 89.06 0.12
29 00011101 11.33 88.67 0.13
30 00011110 11.72 88.28 0.13

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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Table 2. DPOT Ideal Values (continued)

STEP BINARY
100 kΩ

RWL/RHWRWL (kΩ) RHW (kΩ)
31 00011111 12.11 87.89 0.14
32 00100000 12.50 87.50 0.14
33 00100001 12.89 87.11 0.15
34 00100010 13.28 86.72 0.15
35 00100011 13.67 86.33 0.16
36 00100100 14.06 85.94 0.16
37 00100101 14.45 85.55 0.17
38 00100110 14.84 85.16 0.17
39 00100111 15.23 84.77 0.18
40 00101000 15.63 84.38 0.19
41 00101001 16.02 83.98 0.19
42 00101010 16.41 83.59 0.20
43 00101011 16.80 83.20 0.20
44 00101100 17.19 82.81 0.21
45 00101101 17.58 82.42 0.21
46 00101110 17.97 82.03 0.22
47 00101111 18.36 81.64 0.22
48 00110000 18.75 81.25 0.23
49 00110001 19.14 80.86 0.24
50 00110010 19.53 80.47 0.24
51 00110011 19.92 80.08 0.25
52 00110100 20.31 79.69 0.25
53 00110101 20.70 79.30 0.26
54 00110110 21.09 78.91 0.27
55 00110111 21.48 78.52 0.27
56 00111000 21.88 78.13 0.28
57 00111001 22.27 77.73 0.29
58 00111010 22.66 77.34 0.29
59 00111011 23.05 76.95 0.30
60 00111100 23.44 76.56 0.31
61 00111101 23.83 76.17 0.31
62 00111110 24.22 75.78 0.32
63 00111111 24.61 75.39 0.33
64 01000000 25.00 75.00 0.33
65 01000001 25.39 74.61 0.34
66 01000010 25.78 74.22 0.35
67 01000011 26.17 73.83 0.35
68 01000100 26.56 73.44 0.36
69 01000101 26.95 73.05 0.37
70 01000110 27.34 72.66 0.38
71 01000111 27.73 72.27 0.38
72 01001000 28.13 71.88 0.39
73 01001001 28.52 71.48 0.40
74 01001010 28.91 71.09 0.41
75 01001011 29.30 70.70 0.41
76 01001100 29.69 70.31 0.42

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
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Table 2. DPOT Ideal Values (continued)

STEP BINARY
100 kΩ

RWL/RHWRWL (kΩ) RHW (kΩ)
77 01001101 30.08 69.92 0.43
78 01001110 30.47 69.53 0.44
79 01001111 30.86 69.14 0.45
80 01010000 31.25 68.75 0.45
81 01010001 31.64 68.36 0.46
82 01010010 32.03 67.97 0.47
83 01010011 32.42 67.58 0.48
84 01010100 32.81 67.19 0.49
85 01010101 33.20 66.80 0.50
86 01010110 33.59 66.41 0.51
87 01010111 33.98 66.02 0.51
88 01011000 34.38 65.63 0.52
89 01011001 34.77 65.23 0.53
90 01011010 35.16 64.84 0.54
91 01011011 35.55 64.45 0.55
92 01011100 35.94 64.06 0.56
93 01011101 36.33 63.67 0.57
94 01011110 36.72 63.28 0.58
95 01011111 37.11 62.89 0.59
96 01100000 37.50 62.50 0.60
97 01100001 37.89 62.11 0.61
98 01100010 38.28 61.72 0.62
99 01100011 38.67 61.33 0.63
100 01100100 39.06 60.94 0.64
101 01100101 39.45 60.55 0.65
102 01100110 39.84 60.16 0.66
103 01100111 40.23 59.77 0.67
104 01101000 40.63 59.38 0.68
105 01101001 41.02 58.98 0.70
106 01101010 41.41 58.59 0.71
107 01101011 41.80 58.20 0.72
108 01101100 42.19 57.81 0.73
109 01101101 42.58 57.42 0.74
110 01101110 42.97 57.03 0.75
111 01101111 43.36 56.64 0.77
112 01110000 43.75 56.25 0.78
113 01110001 44.14 55.86 0.79
114 01110010 44.53 55.47 0.80
115 01110011 44.92 55.08 0.82
116 01110100 45.31 54.69 0.83
117 01110101 45.70 54.30 0.84
118 01110110 46.09 53.91 0.86
119 01110111 46.48 53.52 0.87
120 01111000 46.88 53.13 0.88
121 01111001 47.27 52.73 0.90
122 01111010 47.66 52.34 0.91

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
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Table 2. DPOT Ideal Values (continued)

STEP BINARY
100 kΩ

RWL/RHWRWL (kΩ) RHW (kΩ)
123 01111011 48.05 51.95 0.92
124 01111100 48.44 51.56 0.94
125 01111101 48.83 51.17 0.95
126 01111110 49.22 50.78 0.97
127 01111111 49.61 50.39 0.98
128 10000000 50.00 50.00 1.00
129 10000001 50.39 49.61 1.02
130 10000010 50.78 49.22 1.03
131 10000011 51.17 48.83 1.05
132 10000100 51.56 48.44 1.06
133 10000101 51.95 48.05 1.08
134 10000110 52.34 47.66 1.10
135 10000111 52.73 47.27 1.12
136 10001000 53.13 46.88 1.13
137 10001001 53.52 46.48 1.15
138 10001010 53.91 46.09 1.17
139 10001011 54.30 45.70 1.19
140 10001100 54.69 45.31 1.21
141 10001101 55.08 44.92 1.23
142 10001110 55.47 44.53 1.25
143 10001111 55.86 44.14 1.27
144 10010000 56.25 43.75 1.29
145 10010001 56.64 43.36 1.31
146 10010010 57.03 42.97 1.33
147 10010011 57.42 42.58 1.35
148 10010100 57.81 42.19 1.37
149 10010101 58.20 41.80 1.39
150 10010110 58.59 41.41 1.42
151 10010111 58.98 41.02 1.44
152 10011000 59.38 40.63 1.46
153 10011001 59.77 40.23 1.49
154 10011010 60.16 39.84 1.51
155 10011011 60.55 39.45 1.53
156 10011100 60.94 39.06 1.56
157 10011101 61.33 38.67 1.59
158 10011110 61.72 38.28 1.61
159 10011111 62.11 37.89 1.64
160 10100000 62.50 37.50 1.67
161 10100001 62.89 37.11 1.69
162 10100010 63.28 36.72 1.72
163 10100011 63.67 36.33 1.75
164 10100100 64.06 35.94 1.78
165 10100101 64.45 35.55 1.81
166 10100110 64.84 35.16 1.84
167 10100111 65.23 34.77 1.88
168 10101000 65.63 34.38 1.91

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
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Table 2. DPOT Ideal Values (continued)

STEP BINARY
100 kΩ

RWL/RHWRWL (kΩ) RHW (kΩ)
169 10101001 66.02 33.98 1.94
170 10101010 66.41 33.59 1.98
171 10101011 66.80 33.20 2.01
172 10101100 67.19 32.81 2.05
173 10101101 67.58 32.42 2.08
174 10101110 67.97 32.03 2.12
175 10101111 68.36 31.64 2.16
176 10110000 68.75 31.25 2.20
177 10110001 69.14 30.86 2.24
178 10110010 69.53 30.47 2.28
179 10110011 69.92 30.08 2.32
180 10110100 70.31 29.69 2.37
181 10110101 70.70 29.30 2.41
182 10110110 71.09 28.91 2.46
183 10110111 71.48 28.52 2.51
184 10111000 71.88 28.13 2.56
185 10111001 72.27 27.73 2.61
186 10111010 72.66 27.34 2.66
187 10111011 73.05 26.95 2.71
188 10111100 73.44 26.56 2.76
189 10111101 73.83 26.17 2.82
190 10111110 74.22 25.78 2.88
191 10111111 74.61 25.39 2.94
192 11000000 75.00 25.00 3.00
193 11000001 75.39 24.61 3.06
194 11000010 75.78 24.22 3.13
195 11000011 76.17 23.83 3.20
196 11000100 76.56 23.44 3.27
197 11000101 76.95 23.05 3.34
198 11000110 77.34 22.66 3.41
199 11000111 77.73 22.27 3.49
200 11001000 78.13 21.88 3.57
201 11001001 78.52 21.48 3.65
202 11001010 78.91 21.09 3.74
203 11001011 79.30 20.70 3.83
204 11001100 79.69 20.31 3.92
205 11001101 80.08 19.92 4.02
206 11001110 80.47 19.53 4.12
207 11001111 80.86 19.14 4.22
208 11010000 81.25 18.75 4.33
209 11010001 81.64 18.36 4.45
210 11010010 82.03 17.97 4.57
211 11010011 82.42 17.58 4.69
212 11010100 82.81 17.19 4.82
213 11010101 83.20 16.80 4.95
214 11010110 83.59 16.41 5.10

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
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Table 2. DPOT Ideal Values (continued)

STEP BINARY
100 kΩ

RWL/RHWRWL (kΩ) RHW (kΩ)
215 11010111 83.98 16.02 5.24
216 11011000 84.38 15.63 5.40
217 11011001 84.77 15.23 5.56
218 11011010 85.16 14.84 5.74
219 11011011 85.55 14.45 5.92
220 11011100 85.94 14.06 6.11
221 11011101 86.33 13.67 6.31
222 11011110 86.72 13.28 6.53
223 11011111 87.11 12.89 6.76
224 11100000 87.50 12.50 7.00
225 11100001 87.89 12.11 7.26
226 11100010 88.28 11.72 7.53
227 11100011 88.67 11.33 7.83
228 11100100 89.06 10.94 8.14
229 11100101 89.45 10.55 8.48
230 11100110 89.84 10.16 8.85
231 11100111 90.23 9.77 9.24
232 11101000 90.63 9.38 9.67
233 11101001 91.02 8.98 10.13
234 11101010 91.41 8.59 10.64
235 11101011 91.80 8.20 11.19
236 11101100 92.19 7.81 11.80
237 11101101 92.58 7.42 12.47
238 11101110 92.97 7.03 13.22
239 11101111 93.36 6.64 14.06
240 11110000 93.75 6.25 15.00
241 11110001 94.14 5.86 16.07
242 11110010 94.53 5.47 17.29
243 11110011 94.92 5.08 18.69
244 11110100 95.31 4.69 20.33
245 11110101 95.70 4.30 22.27
246 11110110 96.09 3.91 24.60
247 11110111 96.48 3.52 27.44
248 11111000 96.88 3.13 31.00
249 11111001 97.27 2.73 35.57
250 11111010 97.66 2.34 41.67
251 11111011 98.05 1.95 50.20
252 11111100 98.44 1.56 63.00
253 11111101 98.83 1.17 84.33
254 11111110 99.22 0.78 127.00
255 11111111 99.61 0.39 255.00

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and TI does not warrant its accuracy or completeness. TI’s customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information
Many applications require using a digital potentiometer such as the TPL0501 for variable resistance or voltage
division. Typical Application shows one of these examples. In conjunction with various amplifiers, the TPL0501
can effectively be used in rheostat mode to modify the gain of an amplifier in voltage divider mode to create a
digital-to-analog converter (DAC).

8.2 Typical Application
Figure 18 shows a DAC.

Figure 18. DAC Schematic

8.2.1 Design Requirements
Table 3 lists the design parameters for this application.

Table 3. Example Parameters
DESIGN PARAMETER EXAMPLE VALUE

Input voltage 0 V to 5 V
Output voltage 0 V to 5 V

8.2.2 Detailed Design Procedure
The TPL0501 can be used in voltage divider mode with a unity-gain operational amplifier buffer to create an 8-bit
DAC. The analog output voltage of the circuit is determined by the wiper setting programmed through the SPI
Interface.

The operational amplifier is required to buffer the high-impedance output of the TPL0501 or else loading placed
on the output of the voltage divider affects the output voltage.

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
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8.2.3 Application Curve
The voltage at terminal H determines the maximum analog voltage at the output. As the TPL0501 moves from
zero-scale to full-scale, the voltage divider adjusts with relation to the voltage divider formula (see Figure 12),
resulting in the desired voltage at terminal W. The voltage at terminal W ranges linearly from 0 V to the terminal
H voltage. In this example, VIN at terminal H is 5 V and 2.7 V.

Figure 19. TPL0501 Digital Input vs OPA320 Analog Output (DAC)

http://www.ti.com/product/tpl0501-100?qgpn=tpl0501-100
http://www.ti.com
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9 Power Supply Recommendations

9.1 Power Sequence
Protection diodes limit the voltage compliance at terminal H, terminal L, and terminal W, making it important to
power up VDD first before applying any voltage to terminal H, terminal L, and terminal W. The diodes are forward-
biasing, meaning VDD is not powered first. The ideal power up sequence is VDD, digital inputs, and VH, VL, and
VW. The order of powering digital inputs, VH, VL, and VW does not matter as long as they are powered after VDD.

9.2 Wiper Position Upon Power Up
It is prudent to know that when DPOT is powered off, the impedance of the device is not known. Upon power up,
the device will return to 0x80h code because this device does not contain non-volatile memory.

10 Layout

10.1 Layout Guidelines
To maintain reliability of the device, follow common printed-circuit board (PCB) layout guidelines.
• Leads to the input must be as direct as possible with a minimum conductor length.
• The ground path must have low resistance and low inductance.
• Use short trace-lengths to avoid excessive loading.
• It is common to have a dedicated ground plane on an inner layer of the board.
• Terminals that are connected to ground must have a low-impedance path to the ground plane in the form of

wide polygon pours and multiple vias.
• Use bypass capacitors on power supplies and placed them as close as possible to the VDD pin.
• Apply low equivalent series resistance (0.1-μF to 10-μF tantalum or electrolytic capacitors) at the supplies to

minimize transient disturbances and to filter low frequency ripple.

10.2 Layout Example

Figure 20. Example Layout for DCN Package

http://www.tij.co.jp/product/jp/tpl0501-100?qgpn=tpl0501-100
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11 デデババイイススおおよよびびドドキキュュメメンントトののササポポーートト

11.1 ドドキキュュメメンントトのの更更新新通通知知をを受受けけ取取るる方方法法
ドキュメントの更新についての通知を受け取るには、ti.comのデバイス製品フォルダを開いてください。右上の「アラートを受
け取る」をクリックして登録すると、変更されたすべての製品情報に関するダイジェストを毎週受け取れます。変更の詳細に
ついては、修正されたドキュメントに含まれている改訂履歴をご覧ください。

11.2 ササポポーートト・・リリソソーースス
TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute TI specifications and do
not necessarily reflect TI's views; see TI's Terms of Use.

11.3 商商標標
E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.4 静静電電気気放放電電にに関関すするる注注意意事事項項
これらのデバイスは、限定的なESD（静電破壊）保護機能を内 蔵しています。保存時または取り扱い時は、MOSゲートに対す る静電破壊を防
止するために、リード線同士をショートさせて おくか、デバイスを導電フォームに入れる必要があります。

11.5 Glossary
SLYZ022 — TI Glossary.

This glossary lists and explains terms, acronyms, and definitions.

12 メメカカニニカカルル、、パパッッケケーージジ、、おおよよびび注注文文情情報報
以降のページには、メカニカル、パッケージ、および注文に関する情報が記載されています。この情報は、そのデバイスに
ついて利用可能な最新のデータです。このデータは予告なく変更されることがあり、ドキュメントが改訂される場合もありま
す。本データシートのブラウザ版を使用されている場合は、画面左側の説明をご覧ください。

http://www.tij.co.jp/product/jp/tpl0501-100?qgpn=tpl0501-100
http://www.tij.co.jp
http://e2e.ti.com
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/lit/pdf/SLYZ022


PACKAGE OPTION ADDENDUM

www.ti.com 23-May-2025

PACKAGING INFORMATION

Orderable part number Status
(1)

Material type
(2)

Package | Pins Package qty | Carrier RoHS
(3)

Lead finish/
Ball material

(4)

MSL rating/
Peak reflow

(5)

Op temp (°C) Part marking
(6)

TPL0501-100DCNR Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (NF5J, NF5T)

TPL0501-100DCNR.A Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (NF5J, NF5T)

TPL0501-100DCNRG4.A Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 NF5T

TPL0501-100RSER Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 7M

TPL0501-100RSER.A Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 7M
 
(1) Status:  For more details on status, see our product life cycle.

 
(2) Material type:  When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

 
(3) RoHS values:  Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

 
(4) Lead finish/Ball material:  Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

 
(5) MSL rating/Peak reflow:  The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
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TPL0501-100DCNR SOT-23 DCN 8 3000 180.0 8.4 3.23 3.17 1.37 4.0 8.0 Q3

TPL0501-100RSER UQFN RSE 8 5000 180.0 8.4 1.7 1.7 0.7 4.0 8.0 Q1
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Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TPL0501-100DCNR SOT-23 DCN 8 3000 202.0 201.0 28.0

TPL0501-100RSER UQFN RSE 8 5000 202.0 201.0 28.0

PACKAGE MATERIALS INFORMATION
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PACKAGE OUTLINE
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NOTES:
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)
 
3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)
 
5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
   design recommendations. 
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重要なお知らせと免責事項
テキサス・インスツルメンツは、技術データと信頼性データ (データシートを含みます)、設計リソース (リファレンス デザインを含みま
す)、アプリケーションや設計に関する各種アドバイス、Web ツール、安全性情報、その他のリソースを、欠陥が存在する可能性のある
「現状のまま」提供しており、商品性および特定目的に対する適合性の黙示保証、第三者の知的財産権の非侵害保証を含むいかなる保証
も、明示的または黙示的にかかわらず拒否します。
これらのリソースは、 テキサス・インスツルメンツ製品を使用する設計の経験を積んだ開発者への提供を意図したものです。(1) お客様
のアプリケーションに適した テキサス・インスツルメンツ製品の選定、(2) お客様のアプリケーションの設計、検証、試験、(3) お客様の
アプリケーションに該当する各種規格や、その他のあらゆる安全性、セキュリティ、規制、または他の要件への確実な適合に関する責任
を、お客様のみが単独で負うものとします。
上記の各種リソースは、予告なく変更される可能性があります。これらのリソースは、リソースで説明されている テキサス・インスツル
メンツ製品を使用するアプリケーションの開発の目的でのみ、 テキサス・インスツルメンツはその使用をお客様に許諾します。これらの
リソースに関して、他の目的で複製することや掲載することは禁止されています。 テキサス・インスツルメンツや第三者の知的財産権の
ライセンスが付与されている訳ではありません。お客様は、これらのリソースを自身で使用した結果発生するあらゆる申し立て、損害、
費用、損失、責任について、 テキサス・インスツルメンツおよびその代理人を完全に補償するものとし、 テキサス・インスツルメンツは
一切の責任を拒否します。
テキサス・インスツルメンツの製品は、 テキサス・インスツルメンツの販売条件、または ti.com やかかる テキサス・インスツルメンツ
製品の関連資料などのいずれかを通じて提供する適用可能な条項の下で提供されています。 テキサス・インスツルメンツがこれらのリソ
ースを提供することは、適用される テキサス・インスツルメンツの保証または他の保証の放棄の拡大や変更を意味するものではありませ
ん。
お客様がいかなる追加条項または代替条項を提案した場合でも、 テキサス・インスツルメンツはそれらに異議を唱え、拒否します。
IMPORTANT NOTICE

郵送先住所：Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated

https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com
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