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1 特特長長
1• 相対精度

– DAC7568 (12ビット): 0.3 LSB INL
– DAC8168 (14ビット): 1 LSB INL
– DAC8568 (16ビット): 4 LSB INL

• グリッチ・エネルギー: 0.1nV-s
• 内部基準電圧

– 2.5V基準電圧(デフォルトで無効)
– 0.004%の初期精度(標準値)
– 2ppm/℃の温度ドリフト係数(標準値)
– 5ppm/℃の温度ドリフト係数(最大値)
– 20mAのシンク/ソース能力

• パワーオン時にゼロ・スケールまたは中間スケー
ルにリセット

• 超低消費電力での動作: 内部基準電流も含めて5V
で1.25mA

• 広い電源電圧範囲: +2.7V～+5.5V
• 温度範囲全体にわたる単調性
• シュミット・トリガ入力を持つ低消費電力シリア

ル・インターフェイス: 最高50MHz
• レール・ツー・レール動作のオンチップ出力バッ

ファ・アンプ
• 温度範囲: -40°C～+125°C

2 アアププリリケケーーシショョンン
• 携帯機器
• 閉ループのサーボ制御/プロセス制御
• データ収集システム
• プログラム可能な減衰、デジタル・ゲイン、オフ

セットの調整
• プログラム可能な電圧源および電流源

3 概概要要
DAC7568、DAC8168、DAC8568は低消費電力、電圧出

力、8チャネル、12/14/16ビットのデジタル/アナログ・コン

バータ(DAC)です。これらのデバイスには2.5V、2ppm/℃
の内部基準電圧(デフォルトでは無効)が含まれており、フ

ルスケール出力電圧範囲は2.5V～5Vです。内部基準電

圧の初期精度は0.004%で、VREFIN/VREFOUTピンで最

大20mAを供給できます。これらのデバイスは単調で、線

形性に優れており、望ましくないコード間の過渡電圧(グ
リッチ)が最小化されます。他用途な3線式のシリアル・イン

ターフェイスを使用し、最高50MHzのクロック速度で動作

します。インターフェイスは、標準の SPI™、 QSPI™、

Microwire™、デジタル信号プロセッサ(DSP)インターフェ

イスと互換性があります。

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））

DAC7568
TSSOP (14) 5.00mm×4.40mm
TSSOP (16) 5.00mm×4.40mm

DAC8168
TSSOP (14) 5.00mm×4.40mm
TSSOP (16) 5.00mm×4.40mm

DAC8568 TSSOP (16) 5.00mm×4.40mm

(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
尾にある注文情報を参照してください。

ブブロロッックク図図

http://www-s.ti.com/sc/techlit/SBAS430.pdf
http://www.tij.co.jp/product/dac7568?qgpn=dac7568
http://www.tij.co.jp/product/dac8168?qgpn=dac8168
http://www.tij.co.jp/product/dac8568?qgpn=dac8568
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maximum value from 2.0mA to 2.5mA ................................................................................................................................... 8
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http://www.tij.co.jp/product/dac8568?qgpn=dac8568
http://www.tij.co.jp
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5 概概要要（（続続きき））
DAC7568、DAC8168、DAC8568にはパワーオン・リセット回路が組み込まれており、電源オン時にDAC出力電力がゼロ・

スケールまたは中間スケールになり、デバイスに有効なコードが書き込まれるまでその状態に維持されることが保証されま

す。これらのデバイスには、シリアル・インターフェイスでアクセス可能なパワーダウン機能が含まれており、消費電流が5V
で0.18μA (標準値)に低減します。消費電力(内部基準電圧を含む)は3V時に標準値2.9mWで、パワーダウン・モードでは

1μW未満に低減します。低い消費電力、内蔵の基準電圧、小さな占有面積から、これらのデバイスは携帯用のバッテリ動

作の機器に理想的です。

DAC7568、DAC8168、DAC8568は互いにドロップイン互換および機能互換であり、TSSOP-16およびTSSOP-14パッ

ケージで供給されます。

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
http://focus.tij.co.jp/jp/docs/prod/folders/print/dac7568.html
http://focus.tij.co.jp/jp/docs/prod/folders/print/dac8168.html
http://focus.tij.co.jp/jp/docs/prod/folders/print/dac8586.html
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6 Device Comparison Table

PRODUCT MAXIMUM RELATIVE
ACCURACY (LSB)

MAXIMUM DIFFERENTIAL
NONLINEARITY (LSB)

MAXIMUM
REFERENCE DRIFT

(ppm/°C)

OUTPUT VOLTAGE
FULL-SCALE RANGE RESET TO RESOLUTION

DAC8568A ±12 ±1 25 2.5V Zero 16

DAC8568B ±12 ±1 25 2.5V Midscale 16

DAC8568C ±12 ±1 5 5V Zero 16

DAC8568D ±12 ±1 5 5V Midscale 16

DAC8168A ±4 ±0.5 25 2.5V Zero 14

DAC8168C ±4 ±0.5 5 5V Zero 14

DAC7568A ±1 ±0.25 25 2.5V Zero 12

DAC7568C ±1 ±0.25 5 5V Zero 12

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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7 Pin Configuration and Functions

PW PACKAGE
TSSOP-16

(TOP VIEW)

PW PACKAGE
TSSOP-14

(TOP VIEW)

(1) Grades A and B, external VREFIN (max) ≤ AVDD; grades C and D, external VREFIN (max) ≤ AVDD/2.

Pin Functions
16-PIN 14-PIN NAME DESCRIPTION

1 — LDAC Load DACs.

2 1 SYNC

Level-triggered control input (active low). This input is the frame synchronization signal for the input
data. When SYNC goes low, it enables the input shift register, and data are sampled on subsequent
falling clock edges. The DAC output updates following the 32nd clock. If SYNC is taken high before
the 31st clock edge, the rising edge of SYNC acts as an interrupt, and the write sequence is ignored
by the DAC7568/DAC8168/DAC8568. Schmitt-Trigger logic input.

3 2 AVDD Power-supply input, 2.7V to 5.5V
4 3 VOUTA Analog output voltage from DAC A
5 4 VOUTC Analog output voltage from DAC C
6 5 VOUTE Analog output voltage from DAC E
7 6 VOUTG Analog output voltage from DAC G

8 7 VREFIN/
VREFOUT Positive reference input / reference output 2.5V if internal reference used. (1)

9 — CLR Asynchronous clear input.
10 8 VOUTH Analog output voltage from DAC H
11 9 VOUTF Analog output voltage from DAC F
12 10 VOUTD Analog output voltage from DAC D
13 11 VOUTB Analog output voltage from DAC B
14 12 GND Ground reference point for all circuitry on the device

15 13 DIN
Serial data input. Data are clocked into the 32-bit input shift register on each falling edge of the serial
clock input. Schmitt-Trigger logic input.

16 14 SCLK Serial clock input. Data can be transferred at rates up to 50MHz. Schmitt-Trigger logic input.

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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(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.

8 Specifications

8.1 Absolute Maximum Ratings (1)

Over operating free-air temperature range (unless otherwise noted).
PARAMETER MIN MAX UNIT

AVDD to GND –0.3 6 V
Digital input voltage to GND –0.3 AVDD + 0.3 V
VOUT to GND –0.3 AVDD + 0.3 V
VREF to GND –0.3 AVDD + 0.3 V
Operating temperature range –40 125 °C
Storage temperature range –65 150 °C
Junction temperature range (TJ max) 150 °C
Power dissipation (TJ max – TA)/θJA W
Thermal impedance, RθJA 118 °C/W
Thermal impedance, RθJC 29 °C/W

(1) 16-bit: codes 485 and 64714; 14-bit: codes 120 and 16200; 12-bit: codes 30 and 4050

8.2 Electrical Characteristics
At AVDD = 2.7V to 5.5V and over –40°C to +125°C (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

STATIC PERFORMANCE (1)

DAC8568

Resolution 16 Bits

Relative accuracy Measured by the line passing through codes 485 and
64714 ±4 ±12 LSB

Differential nonlinearity 16-bit monotonic ±0.2 ±1 LSB

DAC8168

Resolution 14 Bits

Relative accuracy Measured by the line passing through codes 120 and
16200 ±1 ±4 LSB

Differential nonlinearity 14-bit monotonic ±0.1 ±0.5 LSB

DAC7568

Resolution 12 Bits

Relative accuracy Measured by the line passing through codes 30 and
4050 ±0.3 ±1 LSB

Differential nonlinearity 12-bit monotonic ±0.05 ±0.25 LSB

Offset error Extrapolated from two-point line (1), unloaded ±1 ±4 mV

Offset error drift ±0.5 μV/°C

Full-scale error DAC register loaded with all '1's ±0.03 ±0.2 % of FSR

Zero-code error DAC register loaded with all '0's 1 4 mV

Zero-code error drift ±2 μV/°C

Gain error Extrapolated from two-point line (1), unloaded ±0.01 ±0.15 % of FSR

Gain temperature coefficient ±1 ppm of
FSR/°C

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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Electrical Characteristics (continued)
At AVDD = 2.7V to 5.5V and over –40°C to +125°C (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

(2) Specified by design or characterization; not production tested.
(3) Reference is trimmed and tested at room temperature, and is characterized from –40°C to +125°C.
(4) Reference is trimmed and tested at two temperatures (+25°C and +105°C), and is characterized from –40°C to +125°C.
(5) Explained in more detail in the Application Information section of this data sheet.

OUTPUT CHARACTERISTICS (2)

Output voltage range

AVDD ≥ 2.7V; grades A and B: maximum output voltage
2.5V when using internal reference

0 AVDD V
AVDD ≥ 5V; grades C and D: maximum output voltage
5V when using internal reference

Output voltage settling time
DACs unloaded; 1/4 scale to 3/4 scale to ±0.024% 5 10

μs
RL = 1MΩ 10

Slew rate 0.75 V/μs

Capacitive load stability
RL = ∞ 1000

pF
RL = 2kΩ 3000

Code change glitch impulse 1LSB change around major carry 0.1 nV-s

Digital feedthrough SCLK toggling, SYNC high 0.1 nV-s

Power-on glitch impulse
RL = 2kΩ, CL = 470pF, AVDD = 5.5V 10 mV

RL = 2kΩ, CL = 470pF, AVDD = 2.7V 6 mV

Channel-to-channel dc crosstalk Full-scale swing on adjacent channel 0.1 LSB

Channel-to-channel ac crosstalk RL = 2kΩ, CL = 420pF, 1kHz full-scale sine wave,
outputs unloaded –109 dB

DC output impedance At mid-code input 4 Ω

Short-circuit current DAC outputs at full-scale, DAC outputs shorted to GND 11 mA

Power-up time, including settling time Coming out of power-down mode 50 μs

AC PERFORMANCE (2)

SNR
TA = +25°C, BW = 20kHz, AVDD = 5V, fOUT = 1kHz,
first 19 harmonics removed for SNR calculation,
at 16-bit level

83 dB

THD –63 dB

SFDR 63 dB

SINAD 62 dB

DAC output noise density TA = +25°C, at zero-code input, fOUT = 1kHz 90 nV/√Hz

DAC output noise TA = +25°C, at mid-code input, 0.1Hz to 10Hz 2.6 μVPP

REFERENCE

Internal reference current consumption
AVDD = 5.5V 360 μA

AVDD = 3.6V 348 μA

External reference current
External VREF = 2.5V (when
internal reference is disabled),
all eight channels active

Grades A/B 60
μA

Grades C/D 115

VREFIN Reference input range
Grades A/B, AVDD = 2.7V to 5.5V 0 AVDD V

Grades C/D, AVDD = 5.0V to 5.5V 0 AVDD/2 V

Reference input impedance
Grades A/B 44

kΩ
Grades C/D 22

REFERENCE OUTPUT

Output voltage TA = +25°C; all grades 2.4975 2.5 2.5025 V

Initial accuracy TA = +25°C, all grades –0.1 ±0.004 0.1 %

Output voltage temperature drift
DAC7568/DAC8168/DAC8568 (3),grades A/B 5 25

ppm/°C
DAC7568/DAC8168/DAC8568 (4), grades C/D 2 5

Output voltage noise f = 0.1Hz to 10Hz 12 μVPP

Output voltage noise density
(high-frequency noise)

TA = +25°C, f = 1MHz, CL = 0μF 50

nV/√HzTA = +25°C, f = 1MHz, CL = 1μF 20

TA = +25°C, f = 1MHz, CL = 4μF 16

Load regulation, sourcing (5) TA = +25°C 30 μV/mA

Load regulation, sinking (5) TA = +25°C 15 μV/mA

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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Electrical Characteristics (continued)
At AVDD = 2.7V to 5.5V and over –40°C to +125°C (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

(6) Input code = midscale, no load.

Output current load capability (2) ±20 mA

Line regulation TA = +25°C 10 μV/V

Long-term stability/drift (aging) (5) TA = +25°C, time = 0 to 1900 hours 50 ppm

Thermal hysteresis (5) First cycle 100
ppm

Additional cycles 25

LOGIC INPUTS (2)

Input current ±1 μA

VINL Logic input LOW voltage 2.7V ≤ AVDD ≤ 5.5V 0.3 × AVDD V

VINH Logic input HIGH voltage
2.7V ≤ AVDD < 4.5V 0.7 × AVDD V

4.5V ≤ AVDD ≤ 5.5V 0.625 × AVDD V

Pin capacitance 3 pF

POWER REQUIREMENTS

AVDD 2.7 5.5 V

IDD
(6)

Normal mode, internal
reference switched off

AVDD = 3.6V to 5.5V
VINH = AVDD and VINL = GND 0.95 1.4

mA
AVDD = 2.7V to 3.6V
VINH = AVDD and VINL = GND 0.81 1.3

Normal mode, internal
reference switched on

AVDD = 3.6V to 5.5V
VINH = AVDD and VINL = GND 1.25 2.5

mA
AVDD = 2.7V to 3.6V
VINH = AVDD and VINL = GND 1.1 1.9

All power-down modes

AVDD = 3.6V to 5.5V
VINH = AVDD and VINL = GND 0.18 3

μA
AVDD = 2.7V to 3.6V
VINH = AVDD and VINL = GND 0.10 2.5

Power
dissipation (6)

Normal mode, internal
reference switched off

AVDD = 3.6V to 5.5V
VINH = AVDD and VINL = GND 3.4 7.7

mW
AVDD = 2.7V to 3.6V
VINH = AVDD and VINL = GND 2.2 4.7

Normal mode, internal
reference switched on

AVDD = 3.6V to 5.5V
VINH = AVDD and VINL = GND 4.5 11

mW
AVDD = 2.7V to 3.6V
VINH = AVDD and VINL = GND 2.9 6.8

All power-down modes

AVDD = 3.6V to 5.5V
VINH = AVDD and VINL = GND 0.6 16

μW
AVDD = 2.7V to 3.6V
VINH = AVDD and VINL = GND 0.3 9

TEMPERATURE RANGE

Specified performance –40 +125 °C

(1) All input signals are specified with tR = tF = 3ns (10% to 90% of AVDD) and timed from a voltage level of (VIL + VIH)/2.
(2) See the Serial Write Operation timing diagram.
(3) Maximum SCLK frequency is 50MHz at AVDD = 2.7V to 5.5V.

8.3 Timing Requirements (1) (2)

At AVDD = 2.7V to 5.5V and over –40°C to +125°C (unless otherwise noted).
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

t1
SCLK falling edge to SYNC falling edge (for
successful write operation) AVDD = 2.7V to 5.5V 10 ns

t2
(3) SCLK cycle time AVDD = 2.7V to 5.5V 20 ns

t3
SYNC rising edge to 31st SCLK falling edge
(for successful SYNC interrupt)

AVDD = 2.7V to 5.5V 13 ns

t4 Minimum SYNC HIGH time AVDD = 2.7V to 5.5V 80 ns
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Timing Requirements(1) (2) (continued)
At AVDD = 2.7V to 5.5V and over –40°C to +125°C (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
t5 SYNC to SCLK falling edge setup time AVDD = 2.7V to 5.5V 13 ns
t6 SCLK LOW time AVDD = 2.7V to 5.5V 8 ns
t7 SCLK HIGH time AVDD = 2.7V to 5.5V 8 ns
t8 SCLK falling edge to SYNC rising edge AVDD = 2.7V to 5.5V 10 ns
t9 Data setup time AVDD = 2.7V to 5.5V 6 ns
t10 Data hold time AVDD = 2.7V to 5.5V 4 ns

t11
SCLK falling edge to LDAC falling edge for
asynchronous LDAC update mode AVDD = 2.7V to 5.5V 40 ns

t12 LDAC pulse width LOW time AVDD = 2.7V to 5.5V 80 ns

t13
LDAC falling edge to SCLK falling edge for
synchronous LDAC update mode AVDD = 2.7V to 5.5V 4 × t1 ns

t14 32nd SCLK falling edge to LDAC rising edge AVDD = 2.7V to 5.5V 40 ns
t15 CLR pulse width LOW time AVDD = 2.7V to 5.5V 80 ns

(1) Asynchronous LDAC update mode. For more information and details, see the LDAC Functionality section.
(2) Synchronous LDAC update mode. For more information and details, see the LDAC Functionality section.

Figure 1. Serial Write Operation
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8.4 Typical Characteristics: Internal Reference
At TA = +25°C, unless otherwise noted.

Figure 2. Internal Reference voltage vs Temperature
(Grades C and D)

Figure 3. Internal Reference Voltage vs temperature (Grades
A and B)

Figure 4. Reference Output Temperature Drift (–40°C to
+125°C, Grades C and D)

Figure 5. Reference Output Temperature Drift (–40°C to
+125°, Grades A and B)

Figure 6. Reference Output Temperature Drift (0°C to
+125°C, Grades C and D)

See the Application Information section of this data sheet for more
details.

Figure 7. Long-Term Stability/Drift
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Typical Characteristics: Internal Reference (continued)
At TA = +25°C, unless otherwise noted.

See the Application Information section of this data sheet for more
details.

Figure 8. Internal Reference Noise Density vs Frequency

See the Application Information section of this data sheet for more
details.

Figure 9. Internal Reference Noise 0.1 Hz to 10 Hz

Figure 10. Internal Reference Voltage vs Load Current
(Grades C and D)

Figure 11. Internal Reference Voltage vs Load Current
(Grades A and B)

Figure 12. Internal Reference Voltage vs Supply Voltage
(Grades C and D)

Figure 13. Internal Reference Voltage vs Supply Voltage
(Grades A and B)
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8.5 Typical Characteristics: DAC at AVDD = 5.5 V
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 14. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 15. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 16. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 17. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 18. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)

Figure 19. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)
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Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 20. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)

Figure 21. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)

Figure 22. Linearity Error and Differential Linearity Error vs
Digital Input Code (+125°C)

Figure 23. Linearity Error and Differential Linearity Error vs
Digital Input Code (+125°C)

Figure 24. Linearity Error and Differential Linearity Error vs
Digital Input Code (+125°C)

Figure 25. Linearity Error and Differential Linearity Error vs
Digital Input Code (+125°C)
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Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 26. Offset Error vs Temperature Figure 27. Power-Supply Current vs Temperature

Figure 28. Full-Scale Error vs Temperature Figure 29. Power-Supply Current vs Temperature

Figure 30. Gain Error vs Temperature Figure 31. Power-Down Current vs Temperature
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Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 32. Source Current at Positive Rail (Grades C and D) Figure 33. Sink Current at Negative Rail (All Grades)

Figure 34. Source Current at Positive Rail (Grades C and D) Figure 35. Sink Current at Negative Rail (All Grades)

Figure 36. Source Current at Positive Rail (Grades C and D) Figure 37. Sink Current at Negative Rail (All Grades)

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com


0.20

0.15

0.10

0.05

0

5.53.1 3.5 3.9 4.32.7

P
o

w
e

r-
D

o
w

n
 C

u
rr

e
n

t 
(

A
)

m

AV (V)DD

4.7 5.1

AV = 2.7V to 5.5VDD

1000

900

800

700

5.52.7 3.1 3.5 3.9 4.3 4.7 5.1

P
o

w
e

r-
S

u
p

p
ly

 C
u

rr
e

n
t 

(
A

)
m

AV (V)DD

AV = 2.7V to 5.5VDD

Internal Reference Disabled

1300

1200

1100

1000

5.52.7 3.1 3.5 3.9 4.3 4.7 5.1

P
o

w
e

r-
S

u
p

p
ly

 C
u

rr
e

n
t 

(
A

)
m

AV (V)DD

AV = 2.7V to 5.5VDD

Internal Reference Enabled

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

655368192 16384 24576 32768 40960 49152 573440

P
o

w
e

r-
S

u
p

p
ly

 C
u

rr
e

n
t 

(m
A

)

Digital Input Code

AV = 5.5VDD

External Reference = 5V

Internal Reference Disabled,

Code Loaded to all Eight DAC Channels

1.4

1.3

1.2

1.1

1.0

0.9

0.8

0.7

655368192 16384 24576 32768 40960 49152 573440

P
o
w

e
r-

S
u
p
p
ly

 C
u
rr

e
n
t 
(m

A
)

Digital Input Code

AV = 5.5VDD

Internal Reference Enabled and Included,

Code Loaded to all Eight DAC Channels

16

DAC7568, DAC8168, DAC8568
JAJS398F –JANUARY 2009–REVISED APRIL 2018 www.ti.com

Copyright © 2009–2018, Texas Instruments Incorporated

Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 38. Power-Supply Current vs Digital Input Code Figure 39. Power-Supply Current vs Digital Input Code

Figure 40. Power-Supply Current vs Power-Supply Voltage Figure 41. Power-Supply Current vs Power-Supply Voltage

Figure 42. Power-Down Current vs Power-Supply Voltage

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com


95

93

91

89

87

85

83

81

79

77

75

51 2 3 40

S
N

R
 (

d
B

)

f (kHz)OUT

AV = 5.5V, External V = 5VDD REF

f = 225kSPS, 1dB FSR Digital Input-S

Measurement Bandwidth = 20kHz

Ch A

Ch B

Ch C

Ch D

Ch E

Ch F

Ch G

Ch H

35

30

25

20

15

10

5

0

7
0

0

7
5

0

8
0

0

8
5

0

9
0

0

9
5

0

1
0

0
0

1
0

5
0

1
1

0
0

1
1

5
0

1
2

0
0

1
2

5
0

O
c
c
u

rr
e

n
c
e

s
 (

%
)

I (mDD A)

AV = 5.5VDD

Internal Reference Disabled

O
c
c
u

rr
e

n
c
e

s
 (

%
)

35

30

25

20

15

10

5

0

1
0

5
0

1
1

0
0

1
1

5
0

1
2

0
0

1
2

5
0

1
3

0
0

1
3

5
0

1
4

0
0

1
4

5
0

1
5

0
0

1
5

5
0

O
c
c
u

rr
e

n
c
e

s
 (

%
)

I (mDD A)

AV = 5.5VDD

Internal Reference Enabled

V = 2.5VREF

2800

2400

2000

1600

1200

800

400

61 2 3 4 50

P
o

w
e

r-
S

u
p

p
ly

 C
u

rr
e

n
t 

(
A

)
m

Logic Input Voltage (V)

AV = 5.5VDD

Internal Reference Disabled

SYNC Input (All other digital inputs = GND)

Sweep from 0V to 5.5V

Sweep from

5.5V to 0V

3200

2800

2400

2000

1600

1200

800

61 2 3 4 50

P
o

w
e

r-
S

u
p

p
ly

 C
u

rr
e

n
t 

(
A

)
m

Logic Input Voltage (V)

AV = 5.5VDD

Internal Reference Enabled

SYNC Input (All other digital inputs = GND)

Sweep from 0V to 5.5V

Sweep from

5.5V to 0V

17

DAC7568, DAC8168, DAC8568
www.ti.com JAJS398F –JANUARY 2009–REVISED APRIL 2018

Copyright © 2009–2018, Texas Instruments Incorporated

Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 43. Power-Supply Current vs Logic Input Voltage Figure 44. Power-Supply Current vs Logic Input Voltage

Figure 45. Power-Supply Current Histogram Figure 46. Power-Supply Current Histogram

Figure 47. Signal-to-Noise Ratio vs Output Frequency
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Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 48. Power Spectral Density Figure 49. Second Harmonic Distortion vs Output
Frequency

Figure 50. Third Harmonic Distortion vs Output Frequency Figure 51. Total Harmonic Distortion vs Output Frequency

Figure 52. Full-Scale Settling Time: 5-V Rising Edge Figure 53. Full-Scale Settling Time: 5-V Falling Edge
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Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 54. Half-Scale Settling Time: 5-V Rising Edge Figure 55. Half-Scale Settling Time: 5-V Falling Edge

Figure 56. Clock Feedthrough 2 Mhz, Midscale Figure 57. Power-On Glitch Reset to Zero Scale

Figure 58. Power-On Glitch Reset To Midscale Figure 59. Power-Off Glitch
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Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

Figure 60. Glitch Energy: 5 V, 1-LSB Step, Rising Edge Figure 61. Glitch Energy: 5 V, 1-LSB Step, Falling Edge

Figure 62. Glitch Energy: 5 V, 4-LSB Step, Rising Edge Figure 63. Glitch Energy: 5 V, 4-LSB Step, Falling Edge

Figure 64. Glitch Energy: 5 V, 16-LSB Step, Rising Edge Figure 65. Glitch Energy: 5 V, 16-LSB Step, Falling Edge
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Typical Characteristics: DAC at AVDD = 5.5 V (continued)
Channel-specific information provided as examples. At TA = +25°C, external reference used, DAC output not loaded, and all
DAC codes in straight binary data format, unless otherwise noted.

See the Application Information section of this data sheet for more
details.

Figure 66. DAC Output Noise Density vs Frequency Figure 67. DAC Output Noise 0.1 Hz to 10 Hz
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8.6 Typical Characteristics: DAC at AVDD = 3.6 V
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 68. Power-Supply Current vs Digital Input Code Figure 69. Power-Supply Current vs Temperature

Figure 70. Power-Supply Current vs Logic Input Voltage Figure 71. Power-Supply Current vs Temperature

Figure 72. Power-Supply Current vs Logic Input Voltage Figure 73. Power-Down Current vs Temperature
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Typical Characteristics: DAC at AVDD = 3.6 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 74. Power-Supply Current Histogram Figure 75. Power-Supply Current Histogram
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8.7 Typical Characteristics: DAC at AVDD = 2.7 V
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 76. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 77. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 78. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 79. Linearity Error and Differential Linearity Error vs
Digital Input Code (–40°C)

Figure 80. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)

Figure 81. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)
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Typical Characteristics: DAC at AVDD = 2.7 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 82. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)

Figure 83. Linearity Error and Differential Linearity Error vs
Digital Input Code (+25°C)

Figure 84. Linearity Error and Differential Linearity Error vs
Digital Input Code (+105°C)

Figure 85. Linearity Error and Differential Linearity Error vs
Digital Input Code (+105°C)

Figure 86. Linearity Error and Differential Linearity Error vs
Digital Input Code (+105°C)

Figure 87. Linearity Error and Differential Linearity Error vs
Digital Input Code (+105°C)
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Typical Characteristics: DAC at AVDD = 2.7 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 88. Offset Error vs Temperature Figure 89. Power-Supply Current vs Temperature

Figure 90. Full-Scale Error vs Temperature Figure 91. Power-Supply Current vs Temperature

Figure 92. Gain Error vs Temperature Figure 93. Power-Down Current vs Temperature
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Typical Characteristics: DAC at AVDD = 2.7 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 94. Source Current at Positive Rail (Grades A and B) Figure 95. Sink Current at Negative Rail (All Grades)

Figure 96. Source Current at Positive Rail (Grades A and B) Figure 97. Sink Current at Negative Rail (All Grades)

Figure 98. Source Current at Positive Rail (Grades A and B Figure 99. Sink Current at Negative Rail (All Grades)
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Typical Characteristics: DAC at AVDD = 2.7 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 100. Power-Supply Current Vs Digital Input Code Figure 101. Power-Supply Current vs Digital Input Code

Figure 102. Power-Supply Current vs Logic Input Voltage Figure 103. Power-Supply Current vs Logic Input Voltage

Figure 104. Power-Supply Current Histogram Figure 105. Power-Supply Current Histogram
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Typical Characteristics: DAC at AVDD = 2.7 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 106. Full-Scale Settling Time: 2.7-V Rising Edge Figure 107. Full-Scale Settling Time: 2.7-V Falling Edge

Figure 108. Half-Scale Settling Time: 2.7-V Rising Edge Figure 109. Half-Scale Settling Time: 2.7-V Falling Edge

Figure 110. Clock Feedthrough 2.7 V, 2 Mhz, Midscale Figure 111. Power-On Glitch Reset to Zero Scale
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Typical Characteristics: DAC at AVDD = 2.7 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 112. Power-On Glitch Reset to Midscale Figure 113. Power-Off Glitch

Figure 114. Glitch Energy: 2.7 V, 1-LSB Step, Rising Edge Figure 115. Glitch Energy: 2.7 V, 1-LSB Step, Falling Edge

Figure 116. Glitch Energy: 2.7 V, 4-LSB Step, Rising Edge Figure 117. Glitch Energy: 2.7 V, 4-LSB Step, Falling Edge
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Typical Characteristics: DAC at AVDD = 2.7 V (continued)
Channel-specific information provided as examples. At TA = +25°C, internal reference used, and DAC output not loaded, all
DAC codes in straight binary data format, unless otherwise noted

Figure 118. Glitch Energy: 2.7 V, 16-LSB Step, Rising Edge Figure 119. Glitch Energy: 2.7 V, 16-LSB Step, Falling Edge
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9 Detailed Description

9.1 Functional Block Diagram

9.2 Feature Description

9.2.1 Digital-to-Analog Converter (DAC)
The DAC7568, DAC8168, and DAC8568 architecture consists of eight string DACs each followed by an output
buffer amplifier. The devices include an internal 2.5V reference with 2ppm/°C temperature drift performance, and
offer either 5V or 2.5V full scale output voltage. Figure 120 shows a principal block diagram of the DAC
architecture.

Figure 120. Device Architecture

The input coding to the DAC7568, DAC8168, and DAC8568 is straight binary, so the ideal output voltage is given
by Equation 1:
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Feature Description (continued)

(1)

Where:
DIN = decimal equivalent of the binary code that is loaded to the DAC register. It can range from 0 to 4095 for
DAC7568 (12 bit), 0 to 16,383 for DAC8168 (14 bit), and 0 to 65535 for DAC8568 (16 bit).
n = resolution in bits; either 12 (DAC7568), 14 (DAC8168) or 16 (DAC8568)
Gain = 1 for A/B grades or 2 for C/D grades.

9.2.2 Resistor String
The resistor string section is shown in Figure 121. It is simply a string of resistors, each of value R. The code
loaded into the DAC register determines at which node on the string the voltage is tapped off to be fed into the
output amplifier by closing one of the switches connecting the string to the amplifier. It is monotonic because it is
a string of resistors.

Figure 121. Resistor String

9.2.3 Output Amplifier
The output buffer amplifier is capable of generating rail-to-rail voltages on its output, giving a maximum output
range of 0V to AVDD. It is capable of driving a load of 2kΩ in parallel with 3000pF to GND. The source and sink
capabilities of the output amplifier can be seen in the Typical Characteristics. The typical slew rate is 0.75V/μs,
with a typical full-scale settling time of 5μs with the output unloaded.
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Feature Description (continued)
9.2.4 Internal Reference
The DAC7568, DAC8168, and DAC8568 include a 2.5V internal reference that is disabled by default. The
internal reference is externally available at the VREFIN/VREFOUT pin. A minimum 100nF capacitor is
recommended between the reference output and GND for noise filtering.

The internal reference of the DAC7568, DAC8168, and DAC8568 is a bipolar, transistor-based, precision
bandgap voltage reference. Figure 122 shows the basic bandgap topology. Transistors Q1 and Q2 are biased
such that the current density of Q1 is greater than that of Q2. The difference of the two base-emitter voltages
(VBE1 – VBE2) has a positive temperature coefficient and is forced across resistor R1. This voltage is gained up
and added to the base-emitter voltage of Q2, which has a negative temperature coefficient. The resulting output
voltage is virtually independent of temperature. The short-circuit current is limited by design to approximately
100mA.

Figure 122. Bandgap Reference Simplified Schematic

Refer to Enable/Disable Internal Reference section for information on enabling and disabling the internal
reference.

9.2.5 Serial Interface
The DAC7568, DAC8168, and DAC8568 have a 3-wire serial interface (SYNC, SCLK, and DIN; see the Pin
Configurations) compatible with SPI, QSPI, and Microwire interface standards, as well as most DSPs. See the
Serial Write Operation timing diagram (Figure 1) for an example of a typical write sequence.

The DAC7568, DAC8168, and DAC8568 input shift register is 32-bits wide, consisting of four prefix bits (DB31 to
DB28), four control bits (DB27 to DB24), 16 data bits (DB23 to DB4), and four feature bits. The 16 data bits
comprise the 16-, 14-, or 12-bit input code. When writing to the DAC register (data transfer), bits DB0 to DB3 (for
16-bit operation), DB0 to DB5 (for 14-bit operation), and DB0 to DB7 (for 12-bit operation) are ignored by the
DAC and should be treated as don't care bits (see Table 1 to Table 3). All 32 bits of data are loaded into the
DAC under the control of the serial clock input, SCLK.

DB31 (MSB) is the first bit that is loaded into the DAC shift register and must be always set to '0'. It is followed by
the rest of the 32-bit word pattern, left-aligned. This configuration means that the first 32 bits of data are latched
into the shift register and any further clocking of data is ignored. When the DAC registers are being written to, the
DAC7568, DAC8168, and DAC8568 receive all 32 bits of data, ignore DB31 to DB28, and decode the second set
of four bits (DB27 to DB24) in order to determine the DAC operating/control mode (see ). Bits DB23 to DB20 are
used to address selected DAC channels. The next 16/14/12 bits of data that follow are decoded by the DAC to
determine the equivalent analog output. The last four data bits (DB0 to DB3 for DAC8568), last data six bits (DB0
to DB5 for DAC8168), or last eight data bits (DB0 to DB7 for DAC7568) are ignored in this case. For more details
on these and other commands (such as write to LDAC register, power down DACs, etc.), see Table 4.
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Feature Description (continued)
The data format is straight binary with all '0's corresponding to 0V output and all '1's corresponding to full-scale
output. For all documentation purposes, the data format and representation used here is a true 16-bit pattern
(that is, FFFFh for data word for full-scale) that the DAC7568, DAC8168, and DAC8568 require.

The write sequence begins by bringing the SYNC line low. Data from the DIN line are clocked into the 32-bit shift
register on each falling edge of SCLK. The serial clock frequency can be as high as 50MHz, making the
DAC7568, DAC8168, and DAC8568 compatible with high-speed DSPs. On the 32nd falling edge of the serial
clock, the last data bit is clocked into the shift register and the shift register locks. Further clocking does not
change the shift register data. After receiving the 32nd falling clock edge, the DAC7568, DAC8168, and
DAC8568 decode the four control bits and four address bits and 16/14/12 data bits to perform the required
function, without waiting for a SYNC rising edge. A new write sequence starts at the next falling edge of SYNC. A
rising edge of SYNC before the 31st-bit sequence is complete resets the SPI interface; no data transfer occurs.
After the 32nd falling edge of SCLK is received, the SYNC line may be kept low or brought high. In either case,
the minimum delay time from the 32nd falling SCLK edge to the next falling SYNC edge must be met in order to
properly begin the next cycle; see the Serial Write Operation timing diagram (Figure 1). To assure the lowest
power consumption of the device, care should be taken that the levels are as close to each rail as possible.
Refer to the 5.5V, 3.6V, and 2.7V Typical Characteristics sections for the Power-Supply Current vs Logic Input
Voltage graphs (Figure 43, Figure 44, Figure 70, Figure 72, Figure 102, and Figure 103).
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Feature Description (continued)
9.2.6 Input Shift Register
The input shift register (SR) of the DAC7568, DAC8168, and DAC8568 is 32 bits wide (as shown in Table 1,
Table 2, and Table 3, respectively), and consists of four Prefix bits (DB31 to DB28), four control bits (DB27 to
DB24), 16 data bits (DB23 to DB4), and four additional feature bits. The 16 data bits comprise the 16-, 14-, or
12-bit input code.

The DAC7568, DAC8168, and DAC8568 support a number of different load commands. The load commands are
summarized in Table 4.

Table 1. DAC8568 Data Input Register Format
DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
15

D
14

D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 F3 F2 F1 F0

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------------- Data Bits --------------------------------------| | Feature Bits |

Table 2. DAC8168 Data Input Register Format
DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 X X F3 F2 F1 F0

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------- Data Bits --------------------------------| | Feature Bits |

Table 3. DAC7568 Data Input Register Format
DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 X X X X F3 F2 F1 F0

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------- Data Bits --------------------------| | Feature Bits |

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
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Table 4. Control Matrix for the DAC7568, DAC8168, and DAC8568

DB31
DB30-
DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17

DB16-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DESCRIPTION

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16 D15 D14

D13-
D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0 GENERAL DATA FORMAT FOR 16-BIT DAC8568

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D14 D13 D12

D11-
D5 D4 D3 D2 D1 X X F3 F2 F1 F0 GENERAL DATA FORMAT FOR 14-BIT DAC8168

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D12 D11 D10 D9-D3 D2 D1 X X X X F3 F2 F1 F0 GENERAL DATA FORMAT FOR 12-BIT DAC7568

1 X X X X X X X X X X X X X X X X X X X X X X X Reserved Bit - Not valid; device does not perform
to specified conditions

Write to Selected DAC Input Register

0 X 0 0 0 0 0 0 0 0 Data X X X X Write to input register - DAC Channel A

0 X 0 0 0 0 0 0 0 1 Data X X X X Write to input register - DAC Channel B

0 X 0 0 0 0 0 0 1 0 Data X X X X Write to input register - DAC Channel C

0 X 0 0 0 0 0 0 1 1 Data X X X X Write to input register - DAC Channel D

0 X 0 0 0 0 0 1 0 0 Data X X X X Write to input register - DAC Channel E

0 X 0 0 0 0 0 1 0 1 Data X X X X Write to input register - DAC Channel F

0 X 0 0 0 0 0 1 1 0 Data X X X X Write to input register - DAC Channel G

0 X 0 0 0 0 0 1 1 1 Data X X X X Write to input register - DAC Channel H

0 X 0 0 0 0 1 X X X X X X X X Invalid code - No DAC channel is updated

0 X 0 0 0 0 1 1 1 1 Data X X X X Broadcast mode - Write to all DAC channels

Update Selected DAC Registers

0 X 0 0 0 1 0 0 0 0 Data X X X X Update DAC register - DAC Channel A

0 X 0 0 0 1 0 0 0 1 Data X X X X Update DAC register - DAC Channel B

0 X 0 0 0 1 0 0 1 0 Data X X X X Update DAC register - DAC Channel C

0 X 0 0 0 1 0 0 1 1 Data X X X X Update DAC register - DAC Channel D

0 X 0 0 0 1 0 1 0 0 Data X X X X Update DAC register - DAC Channel E

0 X 0 0 0 1 0 1 0 1 Data X X X X Update DAC register - DAC Channel F

0 X 0 0 0 1 0 1 1 0 Data X X X X Update DAC register - DAC Channel G

0 X 0 0 0 1 0 1 1 1 Data X X X X Update DAC register - DAC Channel H

0 X 0 0 0 1 1 X X X X X X X X Invalid code - No DAC channel is updated

0 X 0 0 0 1 1 1 1 1 Data X X X X Broadcast mode - Update all DAC registers

Write to Clear Code Register

0 X 0 1 0 1 X X X X X X X X X X X X X X X X 0 0 Write to clear code register; clear to zero scale

0 X 0 1 0 1 X X X X X X X X X X X X X X X X 0 1 Write to clear code register; clear to midscale

0 X 0 1 0 1 X X X X X X X X X X X X X X X X 1 0 Write to clear code register; clear to full-scale

0 X 0 1 0 1 X X X X X X X X X X X X X X X X 1 1 Write to clear code register; ignore CLR pin

Write to LDAC Register

0 X 0 1 1 0 X X X X X X X X X X DAC
H

DAC
G

DAC
F

DAC
E

DAC
D

DAC
C

DAC
B

DAC
A

Write to LDAC register. Default setting of these bits
is '0'. If bit is set to '1', the LDAC pin is overridden.
See the LDAC Functionality section for details.

Software Reset

0 X 0 1 1 1 X X X X X X X X X X X X X X X X X X Software reset (power-on reset)

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
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Table 4. Control Matrix for the DAC7568, DAC8168, and DAC8568 (continued)

DB31
DB30-
DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17

DB16-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DESCRIPTION

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16 D15 D14

D13-
D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0 GENERAL DATA FORMAT FOR 16-BIT DAC8568

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D14 D13 D12

D11-
D5 D4 D3 D2 D1 X X F3 F2 F1 F0 GENERAL DATA FORMAT FOR 14-BIT DAC8168

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D12 D11 D10 D9-D3 D2 D1 X X X X F3 F2 F1 F0 GENERAL DATA FORMAT FOR 12-BIT DAC7568

Write to Selected DAC Input Register and Update All DAC Registers

0 X 0 0 1 0 0 0 0 0 Data X X X X Write to DAC input register Ch A and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 0 0 0 1 Data X X X X Write to DAC Input Register Ch B and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 0 0 1 0 Data X X X X Write to DAC Input Register Ch C and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 0 0 1 1 Data X X X X Write to DAC Input Register Ch D and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 0 1 0 0 Data X X X X Write to DAC Input Register Ch E and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 0 1 0 1 Data X X X X Write to DAC Input Register Ch F and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 0 1 1 0 Data X X X X Write to DAC Input Register Ch G and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 0 1 1 1 Data X X X X Write to DAC Input Register Ch H and update all
DAC registers (SW LDAC)

0 X 0 0 1 0 1 X X X X X X X X Invalid code - No DAC Channel is updated

0 X 0 0 1 0 1 1 1 1 Data X X X X Broadcast mode - Write to all DAC input registers
and update all DAC registers (SW LDAC)

Write to Selected DAC Input Register and Update Respective DAC Register

0 X 0 0 1 1 0 0 0 0 Data X X X X Write to DAC input register Ch A and update DAC
register Ch A

0 X 0 0 1 1 0 0 0 1 Data X X X X Write to DAC Input Register Ch B and update DAC
register Ch B

0 X 0 0 1 1 0 0 1 0 Data X X X X Write to DAC Input Register Ch C and update DAC
register Ch C

0 X 0 0 1 1 0 0 1 1 Data X X X X Write to DAC Input Register Ch D and update DAC
register Ch D

0 X 0 0 1 1 0 1 0 0 Data X X X X Write to DAC Input Register Ch E and update DAC
register Ch E

0 X 0 0 1 1 0 1 0 1 Data X X X X Write to DAC Input Register Ch F and update DAC
register Ch F

0 X 0 0 1 1 0 1 1 0 Data X X X X Write to DAC Input Register Ch G and update DAC
register Ch G

0 X 0 0 1 1 0 1 1 1 Data X X X X Write to DAC Input Register Ch H and update DAC
register Ch H

0 X 0 0 1 1 1 X X X X X X X X Invalid code - No DAC channel is updated

0 X 0 0 1 1 1 1 1 1 Data X X X X Broadcast mode - Write to all DAC input registers
and update all DAC registers (SW LDAC)

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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Table 4. Control Matrix for the DAC7568, DAC8168, and DAC8568 (continued)

DB31
DB30-
DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17

DB16-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DESCRIPTION

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16 D15 D14

D13-
D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0 GENERAL DATA FORMAT FOR 16-BIT DAC8568

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D14 D13 D12

D11-
D5 D4 D3 D2 D1 X X F3 F2 F1 F0 GENERAL DATA FORMAT FOR 14-BIT DAC8168

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D12 D11 D10 D9-D3 D2 D1 X X X X F3 F2 F1 F0 GENERAL DATA FORMAT FOR 12-BIT DAC7568

Power-Down Commands

0 X 0 1 0 0 X X X X X X X X 0 0 DAC
H

DAC
G

DAC
F

DAC
E

DAC
D

DAC
C

DAC
B

DAC
A

Power-up DAC A, B, C, D, E, F, G, H by setting
respective bit to '1'

0 X 0 1 0 0 X X X X X X X X 0 1 DAC
H

DAC
G

DAC
F

DAC
E

DAC
D

DAC
C

DAC
B

DAC
A

Power-down DAC A, B, C, D, E, F, G, H, 1kΩ to
GND by setting respective bit to '1'

0 X 0 1 0 0 X X X X X X X X 1 0 DAC
H

DAC
G

DAC
F

DAC
E

DAC
D

DAC
C

DAC
B

DAC
A

Power-down DAC A, B, C, D, E, F, G, H, 100kΩ to
GND by setting respective bit to '1'

0 X 0 1 0 0 X X X X X X X X 1 1 DAC
H

DAC
G

DAC
F

DAC
E

DAC
D

DAC
C

DAC
B

DAC
A

Power-down DAC A, B, C, D, E, F, G, H, High-Z to
GND by setting respective bit to '1'

Internal Reference Commands

0 X 1 0 0 0 X X X X X X X X X X X X X X X X X 0
Power down internal reference - static mode
(default), must use external reference to operate
device; see Table 8

0 X 1 0 0 0 X X X X X X X X X X X X X X X X X 1

Power up internal reference - static mode; see
Table 7 (NOTE: When all DACs power down, the
reference powers down; when any DAC powers up,
the reference powers up)

0 X 1 0 0 1 X X X X 1 0 0 X X X X X X X X X X X

Power up internal reference - flexible mode; see
Table 9 (NOTE: When all DACs power down, the
reference powers down; when any DAC powers up,
the reference powers up)

0 X 1 0 0 1 X X X X 1 0 1 X X X X X X X X X X X Power up internal reference all the time regardless
of state of DACs - flexible mode; see Table 10

0 X 1 0 0 1 X X X X 1 1 0 X X X X X X X X X X X

Power down internal reference all the time
regardless of state of DACs - flexible mode; see
Table 11 (NOTE: External reference must be used
to operate device)

0 X 1 0 0 1 X X X X 0 0 0 X X X X X X X X X X X Switching internal reference mode from flexible
mode to static mode

Reserved Bits

0 X 1 0 1 0 X X X X X X X X X X X X X X X X X X Reserved Bit - not valid; device does not perform to
specified conditions

0 X 1 0 1 1 X X X X X X X X X X X X X X X X X X Reserved Bit - not valid; device does not perform to
specified conditions

0 X 1 1 0 0 X X X X X X X X X X X X X X X X X X Reserved Bit - not valid; device does not perform to
specified conditions

0 X 1 1 0 1 X X X X X X X X X X X X X X X X X X Reserved Bit - not valid; device does not perform to
specified conditions

0 X 1 1 1 0 X X X X X X X X X X X X X X X X X X Reserved Bit - not valid; device does not perform to
specified conditions

0 X 1 1 1 1 X X X X X X X X X X X X X X X X X X Reserved Bit - not valid; device does not perform to
specified conditions

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
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9.2.7 SYNC Interrupt
In a normal write sequence, the SYNC line stays low for at least 32 falling edges of SCLK and the addressed
DAC register updates on the 32nd falling edge. However, if SYNC is brought high before the 31st falling edge, it
acts as an interrupt to the write sequence; the shift register resets and the write sequence is discarded. Neither
an update of the data buffer contents, DAC register contents, nor a change in the operating mode occurs (as
shown in Figure 123).

9.2.8 Power-on Reset to Zero Scale or Midscale
The DAC7568, DAC8168, and DAC8568 contain a power-on reset circuit that controls the output voltage during
power-up. For device grades A and C on power-up, all DAC registers are filled with zeros and the output
voltages of all DAC channels are set to zero scale. For device grades B and D all DAC registers are set to have
all DAC channels power up in midscale. All DAC channels remain that way until a valid write sequence and load
command are made to the respective DAC channel. The power-on reset is useful in applications where it is
important to know the state of the output of each DAC while the device is in the process of powering up. No
device pin should be brought high before power is applied to the device. The internal reference is powered off /
down by default and remains that way until a valid reference-change command is executed.

9.2.9 Clear Code Register and CLR Pin
The DAC7568, DAC8168, and DAC8568 contain a clear code register. The clear code register can be accessed
via the serial peripheral interface (SPI) and is user-configurable. Bringing the CLR pin low clears the content of
all DAC registers and all DAC buffers, and replaces the code with the code determined by the clear code
register. The clear code register can be written to by applying the commands showed in Table 5. The control bits
must be set as follows to access the clear code register that is programmed via the feature bits, F0 and F1: C3 =
'0', C2 = '1', C1 = '0', and C0 = '1'. The default setting of the clear code register sets the output of all DAC
channels to 0V when CLR pin is brought low. The CLR pin is falling-edge triggered; therefore, the device exits
clear code mode on the 32nd falling edge of the next write sequence. If CLR pin is brought low during a write
sequence, this write sequence is aborted and the DAC registers and DAC buffers are cleared as described
previously.

When performing a software reset of the device, the clear code register is set back to its default mode (DB1 =
DB0 = '0'). Setting the clear code register to DB1 = DB0 = '1' ignores any activity on the external CLR pin.

9.2.10 Software Reset Function
The DAC7568, DAC8168, and DAC8568 contain a software reset feature. If the software reset feature is
executed, all registers inside the device are reset to default settings; that is, all DAC channels are reset to the
power-on reset code (power on reset to zero scale for grades A and C; power on reset to midscale for grades B
and D).

Table 5. Clear Code Register

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 D

B
9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B

3

D
B

2

D
B

1

D
B

0

DESCRIPTION

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0

D16-
D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0 GENERAL DATA FORMAT

0 X 0 1 0 1 X X X X X X X X X X X X X 0 0 Clear all DAC outputs to zero scale (default
mode)

0 X 0 1 0 1 X X X X X X X X X X X X X 0 1 Clear all DAC outputs to midscale

0 X 0 1 0 1 X X X X X X X X X X X X X 1 0 Clear all DAC outputs to full-scale

0 X 0 1 0 1 X X X X X X X X X X X X X 1 1 Ignore external CLR pin

Table 6. Software Reset

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 D

B
9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B

3

D
B

2

D
B

1

D
B

0

DESCRIPTION

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0

D16-
D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0 GENERAL DATA FORMAT

0 X 0 1 1 1 X X X X X X X X X X X X X X X Software reset

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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9.2.11 Operating Examples: DAC7568/DAC8168/DAC8568
For the following examples X = don't care; value can be either '0' or '1'.

Example 1: Write to Data Buffer A, B, G, H; Load DAC A, B, G, H Simultaneously

1st: Write to Data Buffer A:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 0 0 0 0 0 0 DATA X X X X

2nd: Write to Data Buffer B:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 0 0 0 0 0 1 DATA X X X X

3rd: Write to Data Buffer G:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 0 0 0 1 1 0 DATA X X X X

4th: Write to Data Buffer H and Simultaneously Update all DACs:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 1 0 0 1 1 1 DATA X X X X

The DAC A, DAC B, DAC G, and DAC H analog outputs simultaneously settle to the specified values upon
completion of the 4th write sequence. (The DAC voltages update simultaneously after the 32nd SCLK falling
edge of the fourth write cycle).

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
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Example 2: Load New Data to DAC C, D, E, F Sequentially

1st: Write to Data Buffer C and Load DAC C: DAC C Output Settles to Specified Value Upon Completion:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 1 1 0 0 1 0 DATA X X X X

2nd: Write to Data Buffer D and Load DAC D: DAC D Output Settles to Specified Value Upon Completion:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 1 1 0 0 1 1 DATA X X X X

3rd: Write to Data Buffer E and Load DAC E: DAC E Output Settles to Specified Value Upon Completion:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 1 1 0 1 0 0 DATA X X X X

4th: Write to Data Buffer F and Load DAC F: DAC F Output Settles to Specified Value Upon Completion:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 1 1 0 1 0 1 DATA X X X X

After completion of each write cycle, the DAC analog output settles to the voltage specified.

http://www.ti.com/product/dac7568?qgpn=dac7568
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Example 3: Power-Down DAC A, DAC B and DAC H to 1kΩ and Power-Down DAC C, DAC D, and DAC F
to 100kΩ

1st: Write Power-Down Command to DAC Channel A and DAC Channel B: DAC A and DAC B to 1kΩ.

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1

2nd: Write Power-Down Command to DAC Channel H: DAC H to 1kΩ.

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0

3rd: Write Power-Down Command to DAC Channel C and DAC Channel D: DAC C and DAC D to 100kΩ.

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0

4th: Write Power-Down Command to DAC Channel F: DAC F to 100kΩ.

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0

The DAC A, DAC B, DAC C, DAC D, DAC F, and DAC H analog outputs power-down to each respective
specified mode.

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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Example 4: Power-Down All Channels Simultaneously while Reference is Always Powered Up

1st: Write Sequence for Enabling the DAC7568, DAC8168, and DAC8568 Internal Reference All the Time:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20

D
B

19

D
B

18

D
B

17 DB16-
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16 D15 D14 D13-D4 D3 D2 D1 F3 F2 F1 F0

0 X 1 0 0 1 X X X X 1 0 1 X X X X X X X X

2nd: Write Sequence to Power-Down All DACs to High-Impedance:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 1 0 0 X X X X X 1 1 1 1 1 1 1 1 1 1

The DAC A, DAC B, DAC C, DAC D, DAC E, DAC F, DAC G, and DAC H analog outputs simultaneously power-
down to high-impedance upon completion of the first and second write sequences, respectively.

Example 5: Write a Specific Value to All DACs while Reference is Always Powered Down

1st: Write Sequence for Disabling the DAC7568, DAC8168, and DAC8568 Internal Reference All the Time
(after this sequence, these devices require an external reference source to function):

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20

D
B

19

D
B

18

D
B

17 DB16-
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16 D15 D14 D13-D4 D3 D2 D1 F3 F2 F1 F0

0 X 1 0 0 1 X X X X 1 1 0 X X X X X X X X

2nd: Write Sequence to Write Specified Data to All DACs:

D
B

31 DB30-
DB28 D

B
27

D
B

26

D
B

25

D
B

24

D
B

23

D
B

22

D
B

21

D
B

20 DB19-
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0
Don't
Care C3 C2 C1 C0 A3 A2 A1 A0 D16-D7 D6 D5 D4 D3 D2 D1 F3 F2 F1 F0

0 X 0 0 1 1 1 1 1 1 DATA X X X X

The DAC A, DAC B, DAC C, DAC D, DAC E, DAC F, DAC G, and DAC H analog outputs simultaneously settle
to the specified values upon completion of the second write sequence. (The DAC voltages update simultaneously
after the 32nd SCLK falling edge of the second write cycle). Reference is always powered-down (External
reference must be used for proper operation).

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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9.3 Device Functional Modes

9.3.1 Enable/Disable Internal Reference
The internal reference in the DAC7568, DAC8168, and DAC8568 is disabled by default for debugging, evaluation
purposes, or when using an external reference. The internal reference can be powered up and powered down
using a serial command that requires a 32-bit write sequence (see the Serial Interface section), as shown in
Table 7 and Table 9. During the time that the internal reference is disabled, the DAC functions normally using an
external reference. At this point, the internal reference is disconnected from the VREFIN/VREFOUT pin (3-state
output). Do not attempt to drive the VREFIN/VREFOUT pin externally and internally at the same time indefinitely.

There are two modes that allow communication with the internal reference: Static and Flexible. In Flexible mode,
DB19 must be set to '1'.

9.3.1.1 Static Mode
(see Table 7 and Table 8)

Enabling Internal Reference:
To enable the internal reference, write the 32-bit serial command shown in Table 7. When performing a power
cycle to reset the device, the internal reference is switched off (default mode). In the default mode, the internal
reference is powered down until a valid write sequence is applied to power up the internal reference. If the
internal reference is powered up, it automatically powers down when all DACs power down in any of the power-
down modes (see the Power Down Modes section). The internal reference automatically powers up when any
DAC is powered up.

Disabling Internal Reference:
To disable the internal reference, write the 32-bit serial command shown in Table 8. When performing a power
cycle to reset the device, the internal reference is put back into its default mode and switched off (default mode).

Table 7. Write Sequence for Enabling Internal Reference (Static Mode)
(Internal Reference Powered On—08000001h)

DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
15

D
14

D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 F3 F2 F1 F0

0 X X X 1 0 0 0 X X X X X X X X X X X X X X X X X X X X X X X 1

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------------- Data Bits --------------------------------------| | Feature Bits |

Table 8. Write Sequence for Disabling Internal Reference (Static Mode)
(Internal Reference Powered On—08000000h)

DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
15

D
14

D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 F3 F2 F1 F0

0 X X X 1 0 0 0 X X X X X X X X X X X X X X X X X X X X X X X 0

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------------- Data Bits --------------------------------------| | Feature Bits |

9.3.1.2 Flexible Mode
(see Table 9, Table 10, and Table 11)

Enabling Internal Reference:
Method 1) To enable the internal reference, write the 32-bit serial command shown in Table 9. When performing
a power cycle to reset the device, the internal reference is switched off (default mode). In the default mode, the
internal reference is powered down until a valid write sequence is applied to power up the internal reference. If
the internal reference is powered up, it automatically powers down when all DACs power down in any of the
power-down modes (see the Power Down Modes section). The internal reference powers up automatically when
any DAC is powered up.

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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Device Functional Modes (continued)
(see Table 9, Table 10, and Table 11)
Method 2) To always enable the internal reference, write the 32-bit serial command shown in Table 10. When
the internal reference is always enabled, any power-down command to the DAC channels does not change the
internal reference operating mode. When performing a power cycle to reset the device, the internal reference is
switched off (default mode). In the default mode, the internal reference is powered down until a valid write
sequence is applied to power up the internal reference. When the internal reference is powered up, it remains
powered up, regardless of the state of the DACs.

Disabling Internal Reference:
To disable the internal reference, write the 32-bit serial command shown in Table 11. When performing a power
cycle to reset the device, the internal reference is switched off (default mode).

When the internal reference is operated in Flexible mode, Static mode is disabled and does not work. To switch
from Flexible mode to Static mode, use the command shown in Table 12.

Table 9. Write Sequence for Enabling Internal Reference (Flexible Mode)
(Internal Reference Powered On—09080000h)

DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
15

D
14

D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 F3 F2 F1 F0

0 X X X 1 0 0 1 X X X X 1 0 0 X X X X X X X X X X X X X X X X X

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------------- Data Bits --------------------------------------| | Feature Bits |

Table 10. Write Sequence for Enabling Internal Reference (Flexible Mode)
(Internal Reference Always Powered On—090A0000h)

DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
15

D
14

D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 F3 F2 F1 F0

0 X X X 1 0 0 1 X X X X 1 0 1 X X X X X X X X X X X X X X X X X

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------------- Data Bits --------------------------------------| | Feature Bits |

Table 11. Write Sequence for Disabling Internal Reference (Flexible Mode)
(Internal Reference Always Powered Down—090C0000h)

DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
15

D
14

D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 F3 F2 F1 F0

0 X X X 1 0 0 1 X X X X 1 1 0 X X X X X X X X X X X X X X X X X

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------------- Data Bits --------------------------------------| | Feature Bits |

Table 12. Write Sequence for Switching from Flexible Mode to Static Mode for Internal Reference
(Internal Reference Always Powered Down—09000000h)

DB31 DB27 DB23 DB19 DB4 DB0

0 X X X C3 C2 C1 C0 A3 A2 A1 A0 D
15

D
14

D
13

D
12

D
11

D
10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 F3 F2 F1 F0

0 X X X 1 0 0 1 X X X X 0 0 0 X X X X X X X X X X X X X X X X X

|-- Prefix Bits --| |- Control Bits -| | Address Bits | |-------------------------------------- Data Bits --------------------------------------| | Feature Bits |

9.3.2 LDAC Functionality
The DAC7568, DAC8168, and DAC8568 offer both a software and hardware simultaneous update and control
function. The DAC double-buffered architecture has been designed so that new data can be entered for each
DAC without disturbing the analog outputs.

DAC7568, DAC8168, and DAC8568 data updates can be performed either in synchronous or in asynchronous
mode.

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com


CLK

SYNC

DIN

Valid Write Sequence:

Output/Mode Updates on the 32nd Falling Edge

31st Falling Edge 32nd Falling Edge

DB31 DB0 DB31 DB0

Invalid/Interrupted Write Sequence:

Output/Mode Does Not Update on the 32nd Falling Edge
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Device Functional Modes (continued)
In synchronous mode, data are updated with the falling edge of the 32nd SCLK cycle, which follows a falling
edge of SYNC. For such synchronous updates, the LDAC pin is not required and it must be connected to GND
permanently.

In asynchronous mode, the LDAC pin is used as a negative edge triggered timing signal for simultaneous DAC
updates. Multiple single-channel updates can be done in order to set different channel buffers to desired values
and then make a falling edge on LDAC pin to simultaneously update the DAC output registers. Data buffers of all
channels must be loaded with desired data before an LDAC falling edge. After a high-to-low LDAC transition, all
DACs are simultaneously updated with the last contents of the corresponding data buffers. If the content of a
data buffer is not changed, the corresponding DAC output remains unchanged after the LDAC pin is triggered.

Alternatively, all DAC outputs can be updated simultaneously using the built-in software function of LDAC. The
LDAC register offers additional flexibility and control by allowing the selection of which DAC channel(s) should be
updated simultaneously when the LDAC pin is being brought low. The LDAC register is loaded with an 8-bit word
(DB0 to DB7) using control bits C3, C2, C1, and C0 (see ). The default value for each bit, and therefore for each
DAC channel, is zero. The external LDAC pin operates in normal mode. If the LDAC register bit is set to '1', it
overrides the LDAC pin (the LDAC pin is internally tied low for that particular DAC channel) and this DAC
channel updates synchronously after the falling edge of the 32nd SCLK cycle. However, if the LDAC register bit
is set to '0', the DAC channel is controlled by the LDAC pin.

The combination of software and hardware simultaneous update functions is particularly useful in applications
when updating only selective DAC channels simultaneously, while keeping the other channels unaffected and
updating those channels synchronously; see for more information.

Figure 123. SYNC Interrupt Facility

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com
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9.3.3 Power-Down Modes
The DAC7568, DAC8168, and DAC8568 have two separate sets of power-down commands. One set is for the
DAC channels and the other set is for the internal reference. For more information on powering down the
reference, see the Enable/Disable Internal Reference section.

9.3.3.1 DAC Power-Down Commands
The DAC7568, DAC8168, and DAC8568 use four modes of operation. These modes are accessed by setting
control bits C3, C2, C1, and C0, and power-down register bits DB8 and DB9. The control bits must be set to
'0100'. Once the control bits are set correctly, the four different power down modes are software programmable
by setting bits DB8 and DB9 in the control register. and Table 13 shows how to control the operating mode with
data bits PD0 (DB8), and PD1 (DB9).

Table 13. DAC Operating Modes
PD1

(DB9)
PD0

(DB8) DAC OPERATING MODES

0 0 Power up selected DACs

0 1 Power down selected DACs 1kΩ to GND

1 0 Power down selected DACs 100kΩ to GND

1 1 Power down selected DACs High-Z to GND

The DAC7568, DAC8168, and DAC8568 treat the power-down condition as data; all the operational modes are
still valid for power-down. It is possible to broadcast a power-down condition to all the DAC8568, DAC8168,
DAC7568s in a system. It is also possible to power-down a channel and update data on other channels.
Furthermore, it is possible to write to the DAC register/buffer of the DAC channel that is powered down. When
the DAC channel is then powered up, it will power up to this new value (see the Operating Examples section).

When both the PD0 and PD1 bits are set to '0', the device works normally with its typical current consumption of
1.25mA at 5.5V. The reference current is included with the operation of all eight DACs. However, for the three
power-down modes, the supply current falls to 0.18μA at 5.5V (0.10μA at 3.6V). Not only does the supply current
fall, but the output stage also switches internally from the output of the amplifier to a resistor network of known
values.

The advantage of this switching is that the output impedance of the device is known while it is in power-down
mode. As described in Table 13, there are three different power-down options. VOUT can be connected internally
to GND through a 1kΩ resistor, a 100kΩ resistor, or open circuited (High-Z). The output stage is shown in
Figure 124. In other words, DB27, DB26, DB25, and DB24 = '0100' and DB9 and DB8 = '11' represent a power-
down condition with High-Z output impedance for a selected channel. DB9 and DB8 = '01' represents a power-
down condition with 1kΩ output impedance, and '10' represents a power-down condition with 100kΩ output
impedance.

Figure 124. Output Stage During Power-Down

All analog channel circuits are shut down when the power-down mode is exercised. However, the contents of the
DAC register are unaffected when in power down. By setting both bits, DB8 and DB9, to different values, any
combination of DAC channels can be powered down or powered up. If a DAC channel is being powered up from
a previously power down situation, this DAC channel powers up to the value in its DAC register. The time
required to exit power-down is typically 2.5μs for AVDD = 5V, and 4μs for AVDD = 3V. See the Typical
Characteristics section for more information.

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
http://www.ti.com


P3.3

TXD

RXD

SYNC

SCLK

DIN

80C51/80L51(1)
DAC8568

(1)

NOTE: (1) Also applies to DAC7568 and DAC8168. Additional pins omitted for clarity.
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10 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.

10.1 Application Information
Typical applications are discussed in the following section.

10.2 Typical Applications - Microprocessor Interfacing

10.2.1 DAC7568/DAC8168/DAC8568 to an 8051 Interface
Figure 125 shows a serial interface between the DAC7568, DAC8168, and DAC8568 and a typical 8051-type
microcontroller. The setup for the interface is as follows: TXD of the 8051 drives SCLK of the DAC7568,
DAC8168, or DAC8568, while RXD drives the serial data line of the device. The SYNC signal is derived from a
bit-programmable pin on the port of the 8051; in this case, port line P3.3 is used. When data are to be
transmitted to the DAC7568, DAC8168, and DAC8568, P3.3 is taken low. The 8051 transmits data in 8-bit bytes;
thus, only eight falling clock edges occur in the transmit cycle. To load data to the DAC, P3.3 is left low after the
first eight bits are transmitted; then, a second write cycle is initiated to transmit the second byte of data. P3.3 is
taken high following the completion of the third write cycle. The 8051 outputs the serial data in a format that has
the LSB first. The DAC7568, DAC8168, and DAC8568 require the data with the MSB as the first bit received.
Therefore, the 8051 transmit routine must take this requirement into account, and mirror the data as needed.

Figure 125. DAC7568/DAC8168/DAC8568 to 80C51/80L51 Interface

10.2.1.1 Detailed Design Procedure

10.2.1.1.1 Internal Reference

The internal reference of the DAC7568, DAC8168, and DAC8568 does not require an external load capacitor for
stability because it is stable with any capacitive load. However, for improved noise performance, an external load
capacitor of 150nF or larger connected to the VREFH/VREFOUT output is recommended. Figure 126 shows the
typical connections required for operation of the DAC7568, DAC8168, and DAC8568 internal reference. A supply
bypass capacitor at the AVDD input is also recommended.

http://www.ti.com/product/dac7568?qgpn=dac7568
http://www.ti.com/product/dac8168?qgpn=dac8168
http://www.ti.com/product/dac8568?qgpn=dac8568
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V HOUT

CLR

V COUT
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V GOUT

V IN/V OUTREF REF

AVDD

DAC7568

DAC8168

DAC8568

1

2

3

4

16

15

14

13

SCLK

DIN

GND

V BOUT

LDAC

SYNC

AVDD

V AOUT

1 Fm

150nF
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Typical Applications - Microprocessor Interfacing (continued)

Figure 126. Typical Connections for Operating the DAC7568/DAC8168/DAC8568 Internal Reference (16-
Pin Version Shown)

10.2.1.1.1.1 Supply Voltage

The internal reference features an extremely low dropout voltage. It can be operated with a supply of only 5mV
above the reference output voltage in an unloaded condition. For loaded conditions, refer to the Load Regulation
section. The stability of the internal reference with variations in supply voltage (line regulation, dc PSRR) is also
exceptional. Within the specified supply voltage range of 2.7V to 5.5V, the variation at VREFH/VREFOUT is less
than 10μV/V; see the Typical Characteristics section.

10.2.1.1.1.2 Temperature Drift

The internal reference is designed to exhibit minimal drift error, defined as the change in reference output voltage
over varying temperature. The drift is calculated using the box method described by Equation 2:

(2)

Where:
VREF_MAX = maximum reference voltage observed within temperature range TRANGE.
VREF_MIN = minimum reference voltage observed within temperature range TRANGE.
VREF = 2.5V, target value for reference output voltage.

The internal reference (grade C only) features an exceptional typical drift coefficient of 2ppm/°C from –40°C to
+125°C. Characterizing a large number of units, a maximum drift coefficient of 5ppm/°C (grade C only) is
observed. Temperature drift results are summarized in the Typical Characteristics section.

10.2.1.1.1.3 Noise Performance

Typical 0.1Hz to 10Hz voltage noise can be seen in Figure 9, Internal Reference Noise. Additional filtering can
be used to improve output noise levels, although care should be taken to ensure the output impedance does not
degrade the ac performance. The output noise spectrum at VREFH/VREFOUT without any external components is
depicted in Figure 8, Internal Reference Noise Density vs Frequency. A second noise density spectrum is also
shown in Figure 8. This spectrum was obtained using a 4.8μF load capacitor at VREFH/VREFOUT for noise
filtering. Internal reference noise impacts the DAC output noise; see the DAC Noise Performance section for
more details.

http://www.ti.com/product/dac7568?qgpn=dac7568
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Typical Applications - Microprocessor Interfacing (continued)
10.2.1.1.1.4 Load Regulation

Load regulation is defined as the change in reference output voltage as a result of changes in load current. The
load regulation of the internal reference is measured using force and sense contacts as shown in Figure 127.
The force and sense lines reduce the impact of contact and trace resistance, resulting in accurate measurement
of the load regulation contributed solely by the internal reference. Measurement results are summarized in the
Typical Characteristics section. Force and sense lines should be used for applications that require improved load
regulation.

Figure 127. Accurate Load Regulation of the DAC7568/DAC8168/DAC8568 Internal Reference

10.2.1.1.1.5 Long-Term Stability

Long-term stability/aging refers to the change of the output voltage of a reference over a period of months or
years. This effect lessens as time progresses (see Figure 7, the typical long-term stability curve). The typical drift
value for the internal reference is 50ppm from 0 hours to 1900 hours. This parameter is characterized by
powering-up 20 units and measuring them at regular intervals for a period of 1900 hours.

10.2.1.1.1.6 Thermal Hysteresis

Thermal hysteresis for a reference is defined as the change in output voltage after operating the device at
+25°C, cycling the device through the operating temperature range, and returning to +25°C. Hysteresis is
expressed by Equation 3:

(3)

Where:
VHYST = thermal hysteresis.
VREF_PRE = output voltage measured at +25°C pre-temperature cycling.
VREF_POST = output voltage measured after the device cycles through the temperature range of –40°C to
+125°C, and returns to +25°C.

10.2.1.1.2 DAC Noise Performance

Typical noise performance for the DAC7568, DAC8168, and DAC8568 with the internal reference enabled is
shown in Figure 66 to Figure 67. Output noise spectral density at the VOUT pin versus frequency is depicted in
Figure 66 for full-scale, midscale, and zero-scale input codes. The typical noise density for midscale code is
120nV/√Hz at 1kHz and 100nV/√Hz at 1MHz. High-frequency noise can be improved by filtering the reference
noise. Integrated output noise between 0.1Hz and 10Hz is close to 6μVPP (midscale), as shown in Figure 67.

10.2.1.1.3 Bipolar Operation Using The DAC7568/DAC8168/DAC8568

The DAC7568, DAC8168, and DAC8568 are designed for single-supply operation, but a bipolar output range is
also possible using the circuit in either Figure 128 or Figure 129. The circuit shown gives an output voltage range
of ±VREF. Rail-to-rail operation at the amplifier output is achievable using an OPA703 as the output amplifier.

The output voltage for any input code can be calculated with Equation 4:
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Typical Applications - Microprocessor Interfacing (continued)

(4)

Where:
DIN = decimal equivalent of the binary code that is loaded to the DAC register. It can range from 0 to 4095 for
DAC7568 (12 bit), 0 to 16,383 for DAC8168 (14 bit), and 0 to 65535 for DAC8568 (16 bit).
n = resolution in bits; either 12 (DAC7568), 14 (DAC8168) or 16 (DAC8568)
Gain = 1 for A/B grades or 2 for C/D grades.

With VREFIN/VREFOUT = 5V, R1 = R2 = 10kΩ, for grades A and B.

(5)

This result has an output voltage range of ±5V with 0000h corresponding to a –5V output and FFFFh
corresponding to a +5V output for the 16-bit DAC8568, as shown in Figure 128. Similarly, using the internal
reference, a ±2.5V output voltage range can be achieved, as Figure 129 shows.

Figure 128. Bipolar Output Range Using External Reference at 5V

Figure 129. Bipolar Output Range Using Internal Reference
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10.2.2 DAC7568/DAC8168/DAC8568 to Microwire Interface
Figure 130 shows an interface between the DAC7568, DAC8168, and DAC8568 and any Microwire-compatible
device. Serial data are shifted out on the falling edge of the serial clock and are clocked into the DAC7568,
DAC8168, and DAC8568 on the rising edge of the SK signal.

Figure 130. DAC7568/DAC8168/DAC8568 to Microwire Interface

10.2.3 DAC7568/DAC8168/DAC8568 to 68HC11 Interface
Figure 131 shows a serial interface between the DAC7568/DAC8168/DAC8568 and the 68HC11 microcontroller.
SCK of the 68HC11 drives the SCLK of the DAC7568, DAC8168, and DAC8568, while the MOSI output drives
the serial data line of the DAC. The SYNC signal derives from a port line (PC7), similar to the 8051 diagram.

Figure 131. DAC7568/DAC8168/DAC8568 to 68HC11 Interface

The 68HC11 should be configured so that its CPOL bit is '0' and its CPHA bit is '1'. This configuration causes
data appearing on the MOSI output to be valid on the falling edge of SCK. When data are being transmitted to
the DAC, the SYNC line is held low (PC7). Serial data from the 68HC11 are transmitted in 8-bit bytes with only
eight falling clock edges occurring in the transmit cycle. (Data are transmitted MSB first.) In order to load data to
the DAC7568, DAC8168, and DAC8568, PC7 is left low after the first eight bits are transferred; then, a second
and third serial write operation are performed to the DAC. PC7 is taken high at the end of this procedure.
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11 Layout

11.1 Layout Guidelines
A precision analog component requires careful layout, adequate bypassing, and clean, well-regulated power
supplies.

The DAC7568, DAC8168, and DAC8568 offer single-supply operation, and are often used in close proximity with
digital logic, microcontrollers, microprocessors, and digital signal processors. The more digital logic present in the
design and the higher the switching speed, the more difficult it is to keep digital noise from appearing at the
output.

As a result of the single ground pin of the DAC7568, DAC8168, and DAC8568, all return currents (including
digital and analog return currents for the DAC) must flow through a single point. Ideally, GND would be
connected directly to an analog ground plane. This plane would be separate from the ground connection for the
digital components until they were connected at the power-entry point of the system.

The power applied to AVDD should be well-regulated and low noise. Switching power supplies and dc/dc
converters often have high-frequency glitches or spikes riding on the output voltage. In addition, digital
components can create similar high-frequency spikes as their internal logic switches states. This noise can easily
couple into the DAC output voltage through various paths between the power connections and analog output.

As with the GND connection, AVDD should be connected to a power-supply plane or trace that is separate from
the connection for digital logic until they are connected at the power-entry point. In addition, a 1μF to 10μF
capacitor and 0.1μF bypass capacitor are strongly recommended. In some situations, additional bypassing may
be required, such as a 100μF electrolytic capacitor or even a Pi filter made up of inductors and capacitors—all
designed to essentially low-pass filter the supply and remove the high-frequency noise.

http://www.tij.co.jp/product/dac7568?qgpn=dac7568
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12 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

12.1 デデババイイスス・・ササポポーートト

12.1.1 デデババイイススのの項項目目表表記記
製品のデータシートに記載されている多くの種類の仕様がますます複雑化してきたため、デジタル/アナログ・コンバータに
関する仕様の一部をこのセクションに要約します。

12.1.1.1 静静的的特特性性
静的特性のパラメータは、微分非直線性(DNL)や積分非直線性(INL)などの仕様です。これらはDC仕様であり、DACの精
度に関する情報を提供します。これらの仕様は、信号がゆっくりと変化し、高い精度が要求されるアプリケーションで最も重
要になります。

12.1.1.1.1 分分解解能能
一般に、DACの分解能はさまざまな方法で表現されます。IEC 60748-4などの仕様では、数値分解能、アナログ分解能、
および相対分解能が使用されます。数値分解能は、転送特性の全ステップ数を表現するために必要な、選択された記数
法の桁数として定義されます。ここでステップとは、デジタル入力コードおよびそれに対応する離散アナログ出力値の両方
を表します。データシートに記載される最も一般的な分解能の定義は、ビットで表された数値分解能です。

12.1.1.1.2 最最下下位位ビビッットト(LSB)

最下位ビット(LSB)は、2進符号化における最小の値として定義されます。LSBの値は、フルスケール出力電圧を2nで除算
して計算できます。ここでnは、コンバータの分解能です。

12.1.1.1.3 最最上上位位ビビッットト(MSB)

最上位ビット(MSB)は、2進符号化における最大の値として定義されます。MSBの値は、フルスケール出力電圧を2で除算
して計算できます。この値は、フルスケールの1/2です。

12.1.1.1.4 相相対対精精度度ままたたはは積積分分非非直直線線性性(INL)

相対精度または積分非直線性(INL)は、実際の伝達関数と、理想的なDAC伝達関数の終点間を通過する直線との、最大
偏差として定義されます。DNLはLSBを単位として測定されます。

12.1.1.1.5 微微分分非非直直線線性性(DNL)

微分非直線性(DNL)は、実際のLSBステップと理想的な1LSBステップとの最大偏差として定義されます。理想的には、任
意の隣接する2つのデジタル・コードは、正確に1LSBだけ離れた出力アナログ電圧に対応します。DNLが1LSBよりも小さ
い場合、DACは単調特性を持つといいます。

12.1.1.1.6 フフルルススケケーールル誤誤差差
フルスケール誤差は、DACレジスタにフルスケール・コード(0xFFFF)が読み込まれたときの、理想的な出力電圧に対する
実際のフルスケール出力電圧の偏差として定義されます。理想的には、出力はAVDD - 1LSBとなります。フルスケール誤
差は、フルスケール範囲に対するパーセンテージ(%FSR)で表されます。

12.1.1.1.7 オオフフセセッットト誤誤差差
オフセット誤差は、伝達関数の線形領域における実際の出力電圧と理想的な出力電圧の差として定義されます。この差
は、2つのコード(コード485と64714)によって定義される直線を使用して計算されます。オフセット誤差は直線によって定義
されるため、負の値と正の値のどちらになる可能性もあります。オフセット誤差はmV単位で測定されます。

12.1.1.1.8 ゼゼロロ・・ココーードド誤誤差差
ゼロ・コード誤差は、すべてのビットが0の値がDACレジスタに読み込まれたときのDAC出力電圧として定義されます。ゼロ・
コード誤差は、実際の出力電圧と理想的な出力電圧(0V)との差を示すものです。単位はmVです。この誤差は、主に出力
アンプのオフセットによって生じます。

12.1.1.1.9 ゲゲイインン誤誤差差
ゲイン誤差は、理想的な伝達関数からの実際のDAC伝達特性勾配の偏差として定義されます。ゲイン誤差は、フルスケー
ル範囲に対するパーセンテージ(%FSR)で表されます。
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デデババイイスス・・ササポポーートト (continued)
12.1.1.1.10 フフルルススケケーールル誤誤差差ドドリリフフトト
フルスケール誤差ドリフトは、温度が変化した場合のフルスケール誤差の変化として定義されます。フルスケール誤差ドリフ
トは、%FSR/℃単位で表されます。

12.1.1.1.11 オオフフセセッットト誤誤差差ドドリリフフトト
オフセット誤差ドリフトは、温度が変化した場合のオフセット誤差の変化として定義されます。オフセット誤差ドリフトは、
μV/℃単位で表されます。

12.1.1.1.12 ゼゼロロ・・ココーードド誤誤差差ドドリリフフトト
ゼロ・コード誤差ドリフトは、温度が変化した場合のゼロ・コード誤差の変化として定義されます。ゼロ・コード誤差ドリフトは、
μV/℃単位で表されます。

12.1.1.1.13 ゲゲイインン温温度度係係数数
ゲイン温度係数は、温度が変化した場合のゲイン誤差の変化として定義されます。ゲイン温度係数は、FSR/℃のppm単位
で表されます。

12.1.1.1.14 電電源源除除去去率率(PSRR)

電源除去率(PSRR)は、DACのフルスケール出力時の、電源電圧の変化に対する出力電圧の変化の比として定義されま
す。デバイスのPSRRは、DACの出力が、電源電圧の変化にどれだけ影響を受けるかを示します。PSRRはデシベル(dB)
単位で表されます。

12.1.1.1.15 単単調調性性
単調性は、符号が変化しない勾配として定義されます。DACが単調性であれば、入力コード内の各増加(または減少)ス
テップに対して、出力は常に同じ方向に変化するか、または少なくとも一定に保持されます。

12.1.1.2 動動的的特特性性
動的特性のパラメータは、セトリング時間やスルー・レートなどの仕様であり、信号が高速で変化するアプリケーションや高
周波信号が存在するアプリケーションで重要です。

12.1.1.2.1 ススルルーー・・レレーートト
アンプや他の電子回路の出力スルー・レート(SR)は、すべての可能な入力信号に対する出力電圧の最大変化率として定
義されます。

ここで、ΔVOUT(t)はアンプにより生成される出力で、時間tの関数です。

12.1.1.2.2 出出力力電電圧圧ののセセトトリリンンググ時時間間
セトリング時間は、入力の変化後に、DAC出力がその最終値の特定の誤差幅以内まで安定するのにかかる合計時間(ス
ルー時間を含む)です。セトリング時間は、フルスケール範囲(FSR)の±0.003%以内(または他の指定された値)として規定
されています。

12.1.1.2.3 ココーードド変変化化/デデジジタタルル-アアナナロロググ・・ググリリッッチチ・・エエネネルルギギーー
デジタル-アナログ・グリッチ・インパルスは、DACレジスタ内の入力コードの状態が変化したときに、アナログ出力に注入さ
れるインパルスです。これは通常、ナノボルト秒(nV-s)単位のグリッチ面積として表され、デジタル入力コードがメジャー・
キャリー遷移時に1LSB変化するときに測定されます。

12.1.1.2.4 デデジジタタルル・・フフィィーードドススルルーー
デジタル・フィードスルーは、DACの出力に見られるDACのデジタル入力からのインパルスとして定義されます。これは、
DAC出力が更新されていないときに測定されます。この値はnV-s単位で規定され、データ・バス上でのフルスケールの
コード変化、つまりすべて0からすべて1に、またはその逆に変化したときに測定されます。
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デデババイイスス・・ササポポーートト (continued)
12.1.1.2.5 チチャャネネルル間間DCククロロスストトーークク
チャネル間DCクロストークは、1つのDACチャネルの出力の変化に対する、別のDACチャネルの出力レベルのDC変化とし
て定義されます。これは、一方のDACチャネルを中間スケールに保持しながら、他のDACチャネルにフルスケール出力変
化を与えることで測定されます。この値はLSB単位で表されます。

12.1.1.2.6 チチャャネネルル間間ACククロロスストトーークク
マルチチャネルDACのACクロストークは、あるチャネルの出力値が周波数fで変化したときに隣接チャネルの出力に現れ
る、周波数f (およびその高調波)のAC干渉量として定義されます。これは、あるチャネルの出力を周波数1kHzの正弦波で
発振させながら、隣接DACチャネル出力(ゼロ・スケールに保持)上の1kHz高調波の振幅を監視することで測定されます。
この値はdB単位で表されます。

12.1.1.2.7 信信号号対対雑雑音音比比(SNR)

信号対雑音比(SNR)は、出力信号の2乗平均平方根(RMS)の値を、出力周波数の半分より低い他のすべてのスペクトル
成分(高調波やDCを除く)を合計したRMS値で除算した比率として定義されます。SNRはdB単位で測定されます。

12.1.1.2.8 全全高高調調波波歪歪みみ(THD)

全高調波歪み+ノイズは、基本周波数の値に対する、高調波とノイズのRMS値の比として定義されます。サンプリング・レー
トがfSのときの基本周波数振幅に対するパーセンテージで表されます。

12.1.1.2.9 ススププリリアアススフフリリーー・・ダダイイナナミミッックク・・レレンンジジ(SFDR)

スプリアスフリー・ダイナミック・レンジ(SFDR)は、スプリアス・ノイズが基本波の信号に干渉または歪みを生じさせる前の、
DACの有効なダイナミック・レンジです。SFDRは、DCからフル・ナイキスト帯域幅(DACサンプリング・レートの1/2、つまり
fS/2)までの高調波または非高調波の最大スパーの振幅と、基本波の振幅との差を表します。スパーとは、スペクトル・アナ
ライザまたはフーリエ変換で確認される、DACのアナログ出力の任意の周波数成分です。SFDRは、dBc (搬送波に対する
dB)単位で表されます。

12.1.1.2.10 信信号号対対雑雑音音比比+歪歪みみ(SINAD)

SINADでは、内部のランダム・ノイズ電力の量子化に加えて、すべての高調波および顕著なスプリアス成分が、出力ノイズ
電力の定義に含まれます。SINADは、指定された入力周波数およびサンプリング・レートfSにおけるdBとして表されます。

12.1.1.2.11 DAC出出力力ノノイイズズ密密度度
出力ノイズ密度は、内部で発生したランダム・ノイズとして定義されます。ランダム・ノイズはスペクトル密度(nV/√Hz)として定
義されます。この値は、DACに中間スケールを読み込んでから、出力のノイズを測定して得られます。

12.1.1.2.12 DAC出出力力ノノイイズズ
DAC出力ノイズは、DAC出力の、望ましい値(特定の周波数帯域内で)からの任意の電圧偏差として定義されます。この値
は、DACチャネルを中間スケールに保持しながら、出力電圧を0.1Hz～10Hzの帯域内にフィルタリングし、その振幅ピーク
を測定することで得られます。この値は、ピーク・ツー・ピーク電圧(Vpp)で表されます。

12.1.1.2.13 フフルルススケケーールル範範囲囲(FSR)

フルスケール範囲(FSR)は、DACが供給するよう規定されているアナログ出力の最大値と最小値との差です。一般に、最
大値と最小値も示されます。nビットのDACでは、これらの値は一般にコード0および2nと一致する値として与えられます。

12.2 関関連連リリンンクク
次の表に、クイック・アクセス・リンクを示します。カテゴリには、技術資料、サポートおよびコミュニティ・リソース、ツールとソフ
トウェア、およびサンプル注文またはご購入へのクイック・アクセスが含まれます。

表表 14. 関関連連リリンンクク
製製品品 ププロロダダククトト・・フフォォルルダダ ごご注注文文 技技術術資資料料 ツツーールルととソソフフトトウウェェアア ササポポーートトととココミミュュニニテティィ

DAC7568 ここをクリック ここをクリック ここをクリック ここをクリック ここをクリック

DAC8168 ここをクリック ここをクリック ここをクリック ここをクリック ここをクリック

DAC8568 ここをクリック ここをクリック ここをクリック ここをクリック ここをクリック

http://www.tij.co.jp/product/dac7568?qgpn=dac7568
http://www.tij.co.jp/product/dac8168?qgpn=dac8168
http://www.tij.co.jp/product/dac8568?qgpn=dac8568
http://www.tij.co.jp
http://www.ti.com/product/DAC7568?dcmp=dsproject&hqs=pf
http://www.ti.com/product/DAC7568?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/DAC7568?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/DAC7568?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/DAC7568?dcmp=dsproject&hqs=support&#community
http://www.ti.com/product/DAC8168?dcmp=dsproject&hqs=pf
http://www.ti.com/product/DAC8168?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/DAC8168?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/DAC8168?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/DAC8168?dcmp=dsproject&hqs=support&#community
http://www.ti.com/product/DAC8568?dcmp=dsproject&hqs=pf
http://www.ti.com/product/DAC8568?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/DAC8568?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/DAC8568?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/DAC8568?dcmp=dsproject&hqs=support&#community
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12.3 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。右上の隅にある「通
知を受け取る」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。

12.4 ココミミュュニニテティィ・・リリソソーースス
The following links connect to TI community resources. Linked contents are 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.

TI E2E™オオンンラライインン・・ココミミュュニニテティィ TIののE2E（（Engineer-to-Engineer））ココミミュュニニテティィ。。エンジニア間の共同作
業を促進するために開設されたものです。e2e.ti.comでは、他のエンジニアに質問し、知識を共有
し、アイディアを検討して、問題解決に役立てることができます。

設設計計ササポポーートト TIのの設設計計ササポポーートト役に立つE2Eフォーラムや、設計サポート・ツールをすばやく見つけることが
できます。技術サポート用の連絡先情報も参照できます。

12.5 商商標標
E2E is a trademark of Texas Instruments.
SPI, QSPI are trademarks of Motorola, Inc.
Microwire is a trademark of National Semiconductor.
All other trademarks are the property of their respective owners.

12.6 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
すべての集積回路は、適切なESD保護方法を用いて、取扱いと保存を行うようにして下さい。

静電気放電はわずかな性能の低下から完全なデバイスの故障に至るまで、様々な損傷を与えます。高精度の集積回路は、損傷に対して敏感
であり、極めてわずかなパラメータの変化により、デバイスに規定された仕様に適合しなくなる場合があります。

12.7 Glossary
SLYZ022 — TI Glossary.

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

http://www.tij.co.jp/product/dac7568?qgpn=dac7568
http://www.tij.co.jp/product/dac8168?qgpn=dac8168
http://www.tij.co.jp/product/dac8568?qgpn=dac8568
http://www.tij.co.jp
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
http://www.ti.com/lit/pdf/SLYZ022
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13 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/dac7568?qgpn=dac7568
http://www.tij.co.jp/product/dac8168?qgpn=dac8168
http://www.tij.co.jp/product/dac8568?qgpn=dac8568
http://www.tij.co.jp
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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)

DAC7568IAPW Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568A

DAC7568IAPW.A Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568A

DAC7568IAPWG4 Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568A

DAC7568IAPWG4.A Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568A

DAC7568IAPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568A

DAC7568IAPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568A

DAC7568ICPW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC7568ICPW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC7568ICPW.B Active Production TSSOP (PW) | 16 90 | TUBE - NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC7568ICPWG4 Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC7568ICPWG4.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC7568ICPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC7568ICPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC7568ICPWR.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 125 DA7568C

DAC8168IAPW Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168A

DAC8168IAPW.A Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168A

DAC8168IAPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168A

DAC8168IAPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168A

DAC8168ICPW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168C

DAC8168ICPW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168C

DAC8168ICPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168C

DAC8168ICPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8168C

DAC8568IAPW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568A

DAC8568IAPW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568A

DAC8568IAPW.B Active Production TSSOP (PW) | 16 90 | TUBE - NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568A

DAC8568IAPWG4 Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568A

DAC8568IAPWG4.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568A

DAC8568IAPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568A

DAC8568IAPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568A
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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)

DAC8568IBPW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568B

DAC8568IBPW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568B

DAC8568IBPWG4 Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568B

DAC8568IBPWG4.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568B

DAC8568IBPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568B

DAC8568IBPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568B

DAC8568ICPW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568C

DAC8568ICPW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568C

DAC8568ICPWG4 Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568C

DAC8568ICPWG4.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568C

DAC8568ICPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568C

DAC8568ICPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568C

DAC8568IDPW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568D

DAC8568IDPW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568D

DAC8568IDPWG4 Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568D

DAC8568IDPWG4.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568D

DAC8568IDPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568D

DAC8568IDPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DA8568D
 
(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.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.
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(6) Part marking:  There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

 
Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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TAPE AND REEL INFORMATION

Reel Width (W1)

REEL DIMENSIONS

A0
B0
K0
W

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness
Overall width of the carrier tape
Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS

K0  P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4 User Direction of Feed

P1

Reel
Diameter

 
*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

DAC8168IAPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

DAC8168ICPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

Width (mm)

W L

H

 
*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

DAC8168IAPWR TSSOP PW 14 2000 350.0 350.0 43.0

DAC8168ICPWR TSSOP PW 16 2000 350.0 350.0 43.0
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TUBE
 
 

L - Tube length
T - Tube  
height

W - Tube  
width

B - Alignment groove width
 
 
*All dimensions are nominal

Device Package Name Package Type Pins SPQ L (mm) W (mm) T (µm) B (mm)

DAC7568IAPW PW TSSOP 14 90 530 10.2 3600 3.5

DAC7568IAPW.A PW TSSOP 14 90 530 10.2 3600 3.5

DAC7568IAPWG4 PW TSSOP 14 90 530 10.2 3600 3.5

DAC7568IAPWG4.A PW TSSOP 14 90 530 10.2 3600 3.5

DAC7568ICPW PW TSSOP 16 90 530 10.2 3600 3.5

DAC7568ICPW PW TSSOP 16 90 508 8.5 3250 2.8

DAC7568ICPW.A PW TSSOP 16 90 530 10.2 3600 3.5

DAC7568ICPW.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC7568ICPW.B PW TSSOP 16 90 508 8.5 3250 2.8

DAC7568ICPW.B PW TSSOP 16 90 530 10.2 3600 3.5

DAC7568ICPWG4 PW TSSOP 16 90 508 8.5 3250 2.8

DAC7568ICPWG4.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8168IAPW PW TSSOP 14 90 530 10.2 3600 3.5

DAC8168IAPW.A PW TSSOP 14 90 530 10.2 3600 3.5

DAC8168ICPW PW TSSOP 16 90 530 10.2 3600 3.5

DAC8168ICPW.A PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IAPW PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IAPW PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IAPW.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IAPW.A PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IAPW.B PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IAPW.B PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IAPWG4 PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IAPWG4.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IBPW PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IBPW PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IBPW.A PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IBPW.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IBPWG4 PW TSSOP 16 90 508 8.5 3250 2.8
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Device Package Name Package Type Pins SPQ L (mm) W (mm) T (µm) B (mm)

DAC8568IBPWG4.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568ICPW PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568ICPW PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568ICPW.A PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568ICPW.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568ICPWG4 PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568ICPWG4.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IDPW PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IDPW PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IDPW.A PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IDPW.A PW TSSOP 16 90 530 10.2 3600 3.5

DAC8568IDPWG4 PW TSSOP 16 90 508 8.5 3250 2.8

DAC8568IDPWG4.A PW TSSOP 16 90 508 8.5 3250 2.8
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PACKAGE OUTLINE

C

14X 0.65

2X
4.55

16X 0.30
0.17

6.6
6.2 TYP

1.2 MAX

0.15
0.05

0.25
GAGE PLANE

0 -8

4X (0 -12 )

B 4.5
4.3

NOTE 4

A

5.1
4.9

NOTE 3

0.75
0.50

(0.15) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/B   12/2023

1

8
9

16

0.1 C A B

PIN 1 INDEX AREA

SEE DETAIL  A

0.1 C

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. 
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-153.
 

SEATING
PLANE

A  20DETAIL A
TYPICAL

SCALE  2.500



www.ti.com

EXAMPLE BOARD LAYOUT

0.05 MAX
ALL AROUND

0.05 MIN
ALL AROUND

16X (1.5)

16X (0.45)

14X (0.65)

(5.8)

(R0.05) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/B   12/2023

NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 10X

SYMM

SYMM

1

8 9

16

15.000

METALSOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

SOLDER MASK
OPENING

EXPOSED METALEXPOSED METAL

SOLDER MASK DETAILS
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EXAMPLE STENCIL DESIGN
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4220204/B   12/2023

NOTES: (continued)
 
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations.   
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
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1

7
8

14

0.1 C A B

PIN 1 INDEX AREA

SEE DETAIL  A

0.1 C

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. 
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

14X (1.5)
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TSSOP - 1.2 mm max heightPW0014A
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NOTES: (continued)
 
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations.   
9. Board assembly site may have different recommendations for stencil design.
 

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
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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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