
SN74CBTU4411 11 ビット 1:4 マルチプレクサ / デマルチプレクサ
1.8V DDR-II スイッチ、チャージ・ポンプ / プリチャージ出力付き

1 特長
• SSTL_18 信号レベルをサポート

• DDR-II アプリケーションに最適

• バイアス電圧 (VBIAS) により D ポート出力をプリチャー

ジ
• 制御入力を内部で終端

• 広帯域 (最小 400MHz)
• 低く平坦なオン抵抗 (ron) 特性 (ron ＝最大 17Ω)
• 400Ω プルダウン抵抗を内蔵

• 差動および立ち上がり/立ち下がりエッジ・スキューが小

さい
• JESD 78、Class II 準拠で 100mA 超のラッチアップ

性能

2 アプリケーション
• ATCA ソリューション

• 自動体外式除細動器

• 適応型照明

• 血液ガス分析器：ポータブル

• Bluetooth 対応ヘッドセット

• CT スキャナ

• カメラ：監視アナログ

• 化学およびガス・センサ

• DLP 3D マシン・ビジョンおよび光ネットワーク

.

3 概要
SN74CBTU4411 は、広帯域、SSTL_18 準拠、オン抵抗 

(ron) の低い FET マルチプレクサ / デマルチプレクサで

す。内蔵されたチャージ・ポンプを使用してパス・トランジス
タのゲート電圧を上げることにより、低く平坦な ron を実現

します。Ron が低く平坦であるため、伝搬遅延を最小限に

抑えることができ、データ入出力 (I/O) ポートでのレール・

ツー・レール信号処理をサポートします。また、データ I/O 
容量が非常に小さいことから、容量性負荷およびデータバ
スでの信号歪みも最小限に抑えることができます。オン抵
抗および I/O 容量のマッチングにより、差動および立ち上

がり / 立ち下がりエッジのスキューは極めて小さくなりま

す。このため、このデバイスは DDR-II アプリケーションで

優れた性能を発揮します。

製品情報(1) 

部品番号 パッケージ 本体サイズ

SN74CBTU4411ZST NFBGA (72) 7.00mm × 7.00mm

(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。
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5 Pin Configuration and Functions

1  2  3  4  5  6  7  8  9  10  11  

A  

B  

C  

D  

E  

F  

G  

H  

J  

K  

L  

S1 DQS_EN V
DD

  0D0 1D0 2D0 1D1 2D1 3D1 0D2 1D2

TC S0 V
DD

  GND H0 3D0 0D1 H1 GND H2 2D2

V
REF

  ENn 0D3 3D2

V
BIAS

  GND H3 1D3

2D10 3D10 2D3 3D3

1D10 H10 GND 0D4

0D10 GND H4 1D4

3D9 2D9 2D4 3D4

1D9 H9 1D5 0D5

0D9 GND H8 0D8 H7 0D7 GND H6 0D6 H5 2D5

3D8 2D8 1D8 3D7 2D7 1D7 3D6 2D6 1D6 V
DD

  3D5

図 5-1. ZST Package
72-Pin NFBGA

Top View

表 5-1. Pin Functions
PIN

TYPE(1) DESCRIPTION
NAME NO.
0D0 A4 I/O D0 port0

0D1 B7 I/O D1 port0

0D2 A10 I/O D2 port0

0D3 C10 I/O D3 port0

0D4 F11 I/O D4 port0
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表 5-1. Pin Functions (continued)
PIN

TYPE(1) DESCRIPTION
NAME NO.
0D5 J11 I/O D5 port0

0D6 K9 I/O D6 port0

0D7 K6 I/O D7 port0

0D8 K4 I/O D8 port0

0D9 K1 I/O D9 port0

0D10 G1 I/O D10 port0

1D0 A5 I/O D0 port1

1D1 A7 I/O D1 port1

1D2 A11 I/O D2 port1

1D3 D11 I/O D3 port1

1D4 G11 I/O D4 port1

1D5 J10 I/O D5 port1

1D6 L9 I/O D6 port1

1D7 L6 I/O D7 port1

1D8 L3 I/O D8 port1

1D9 J1 I/O D9 port1

1D10 F1 I/O D10 port1

2D0 A6 I/O D0 port2

2D1 A8 I/O D1 port2

2D2 B11 I/O D2 port2

2D3 E10 I/O D3 port2

2D4 H10 I/O D4 port2

2D5 K11 I/O D5 port2

2D6 L8 I/O D6 port2

2D7 L5 I/O D7 port2

2D8 L2 I/O D8 port2

2D9 H2 I/O D9 port2

2D10 E1 I/O D10 port2

3D0 B6 I/O D0 port3

3D1 A9 I/O D1 port3

3D2 C11 I/O D2 port3

3D3 E11 I/O D3 port3

3D4 H11 I/O D4 port3

3D5 L11 I/O D5 port3

3D6 L7 I/O D6 port3

3D7 L4 I/O D7 port3

3D8 L1 I/O D8 port3

3D9 H1 I/O D9 port3

3D10 E2 I/O D10 port3

DQS_EN A2 I D10 port output voltage control

ENn C2 I Active low enable input

GND B4, B9, F10,
K7, K2, G2, D2 P Ground

H0 B5 I/O H port0

H1 B8 I/O H port1
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表 5-1. Pin Functions (continued)
PIN

TYPE(1) DESCRIPTION
NAME NO.
H2 B10 I/O H port2

H3 D10 I/O H port3

H4 G10 I/O H port4

H5 K10 I/O H port5

H6 K8 I/O H port6

H7 K5 I/O H port7

H8 K3 I/O H port8

H9 J2 I/O H port9

H10 F2 I/O H port10

S0 B2 I Select input control

S1 A1 I Select input control

TC B1 I Termination control input

VBIAS D1 P Bias voltage

VDD A3, B3, L10 P Power supply

VREF C1 P Reference voltage

(1) I = input, O = output, I/O = input and output, P = power
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(1)

MIN MAX UNIT
VDD Supply voltage –0.5 2.5 V

VIN Control input voltage(2) (3) –0.5 2.5 V

VI/O Switch I/O voltage(2) (3) (4) –0.5 2.5 V

IIK Control input clamp current VIN < 0 or VIN > 0 ±50 mA

II/OK I/O port clamp current VI/O < 0 or VI/O > 0 ±50 mA

II/O ON-state switch current(5) ±100 mA

Continuous current through VDD or GND pins ±100 mA

TJ Junction temperature 150 °C

Tstg Storage temperature –65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under セクション 6.3 is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltages are with respect to ground unless otherwise specified.
(3) The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
(4) VI and VO are used to denote specific conditions for VI/O.
(5) II and IO are used to denote specific conditions for II/O.

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1) ±2500

V
Charged-device model (CDM), per JEDEC specification JESD22-C101(2) ±750

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. Manufacturing with 
less than 500-V HGM is possible with the necessary precautions.

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process. Manufacturing with 
less than 250-V CDM is possible with the necessary precautions.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)(1)

MIN NOM MAX UNIT
VDD Supply voltage 1.7 1.8 1.9 V

VREF Reference supply voltage 0.49 × VDD 0.5 × VDD 0.51 × VDD V

VBIAS BIAS supply voltage 0 0.3 × VDD VDD V

VIH High-level control input voltage
S VREF + 250 mV

V
EN, TX, DQS_EN 0.65 × VDD

VIL Low-level control input voltage
S VREF – 250 mV

V
EN, TX, DQS_EN 0.35 × VDD

VI/O Data input/output voltage 0 VDD V

TA Operating free-air temperature 0 85 °C

(1) All unused control inputs of the device must be held at VDD or GND to ensure proper device operation. See the TI application report, 
Implications of Slow or Floating CMOS Inputs (SCBA004).
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6.4 Thermal Information

THERMAL METRIC(1)

SN74CBTU4411
UNITZST (NFBGA)

72 PINS
RθJA Junction-to-ambient thermal resistance 97 °C/W

RθJC(top) Junction-to-case (top) thermal resistance 34.4 °C/W

RθJB Junction-to-board thermal resistance 67.2 °C/W

ψJT Junction-to-top characterization parameter 2 °C/W

ψJB Junction-to-board characterization parameter 69.1 °C/W

RθJC(bot) Junction-to-case (bottom) thermal resistance — °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application 
report, SPRA953.

6.5 Electrical Characteristics
Minimum and maximum limits apply for TA = 0°C to 85°C (unless otherwise noted). Typical limits apply for VDD = 1.8 V and
TA = 25°C (unless otherwise noted).(1)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VIK (2) Control inputs(3) VDD = 1.7 V, IIN = –18 mA –1.8 V

VBIAS_DQS D10 VDD = 1.7 V, DQS_EN = VDD 1.1 1.275 V

VOH D10 VDD = 1.7 V, DQS_EN = VDD, EN = VDD, IO = 100 µA 1.6 1.8 V

IIN Control inputs(3) VDD = 1.9 V, VIN = VDD or GND ±1 µA

IOZ (4) VDD = 1.9 V, VO = 0 to 1.9 V, VI = 0, Switch OFF, VBIAS open ±10 µA

ICC

VDD = 1.9 V, TC = GND, EN = GND, II/O = 0, S0 or S1 input 
switching at 50% duty cycles, Data I/O are open 0.7 2.5 mA

EN = VDD 500 µA

ICCD
VDD = 1.9 V, TC = GND, EN = GND, II/O = 0, S0 or S1 input 
switching at 50% duty cycle, Data I/O are open 0.5 mA/

MHz(5)

Cin

S port VDD = 1.9 V, TC = GND, EN = GND, VIN = VREF ± 250 mV 2.5 3.5
pFEN, TC, 

DQS_EN inputs VDD = 1.9 V, VIN = 0 or 1.9 V 2.5

Cio(OFF) H port VI/O = 0.5 × VDD ± 0.4 V, Switch OFF, VBIAS open 2.5 pF

Cio(ON) VI/O = 0.5 × VDD ± 0.4 V, Switch ON, VBIAS = GND 4.6 pF

ron (6) VDD = 1.7 V, VI = 0.5 × VDD ± 0.5 V, IO = 10 mA 6 10 17 Ω

Δron(flat) (7) VDD = 1.7 V, DQS_EN = VDD,
IO = 10 mA

VI = 0.5 VDD ± 0.25 V 1.5 3
Ω

VI = 0.5 VDD ± 0.5 V 2.5 5

rterm S port VDD = 1.7 V 110 160 210 Ω

rpulldown
D0–D10

VDD = 1.7 V
DQS_EN = GND 280 400 520

Ω
D10 DQS_EN = VDD, EN = GND 1600 2300 3000

rpullup D10 VDD = 1.7 V, DQS_EN = VDD, EN = GND 700 1000 1300 Ω

(1) VIN and IIN refer to control inputs. VI, VO, II, and IO refer to data pins.
(2) VIK refers to the clamp voltage due to the internal diode, which is connected from each control input to GND.
(3) For the leakage current test on S0 and S1, EN and TC inputs are set to low.
(4) For I/O ports, the parameter IOZ includes the input leakage current. IOZ applies only to the H port.
(5) This frequency of S0 and S1 inputs, for example, for a data I/O rate of 533 Mbit/s, with a burst of 4, the required frequency is for S0 or 

S1 input is ≅ 66 MHz (533/8). The total ICC due to switching S0, S1 will be approximately 27 mA (66 MHz × 0.4 mA/MHz).
(6) Measured by the voltage drop between the D and H pins at the indicated current through the switch. ON-state resistance is determined 

by the lower of the voltages of the two (D or H) pins.
(7) Δron(flat) is the difference of maximum ron and minimum ron for a specific channel in a specific device.
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6.6 Switching Characteristics
TA = 0°C to 85°C (unless otherwise noted) (see 図 7-1 and 図 7-2)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

fmax
D or H port 400

MHz
S port(1) 84

tpd From D or H (input) to D or H (output) 297 ps

ten(tPZL, tPZH)(2) From S (input) to D (output) 750 2100 ps

tdis(tPLZ, tPHZ)(2) From S (input) to D (output) 750 2100 ps

tosk 85 ps

tesk 40 ps

tstart (3) 20 µs

(1) EN = GND, TC = GND
(2) VBIAS = open
(3) tstart is the time required for the charge-pump circuit output voltage to reach a steady state value after VDD is applied.

6.7 Typical Characteristic

Control Input Voltage (V)

O
N

-S
ta

te
 R

e
s
it
a
n
c
e
 (

Ω
)

0°C

25°C

85°C

7

9

11

13

15

17

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

VIH = 1.7 V VIL = 0 V H0 to 0D0 at –10 mA

図 6-1. ON-State Resistance Across Temperature
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7 Parameter Measurement Information
7.1 Enable and Disable Times

VOH

VOL

CL
(see Note A)

TEST CIRCUIT

T1†
VDD

GND

RL

RL

Output

Waveform 1 (VO)

T1† at 2 VDD
(see Note C)

Output

Waveform 2 (VO)

T1† at GND

(see Note C)

tPZL

tPZH

tPLZ

tPHZ

VOL + V∆

VOH V– ∆

VOL

VREF+0.25 V

VOH

VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES

VG1

VDD

DUT

VIN

VG2

VI

TEST RLT1† V∆CLVDD VI

tPHZ/tPZH

tPLZ/tPZL 1.8 V ± 0.1 V

1.8 V ± 0.1 V

2 VDD

GND

1 kΩ GND 6 pF 0.125 V

Output

Control

(VIN)

(see Note B)

VO

VREF −0.25 V

VREFVREF

1 kΩ VDD 6 pF 0.125 V

† T1 is an external terminal.

ZO = 40 Ω

0.5 VDD

0.5 VDD

ZO = 40 Ω

50 Ω

120 Ω

ZO = 40 Ω

2 VDD

ˣ

A. CL includes probe and jig capacitance.
B. Output control applies to select (S0, S1) inputs.
C. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control. Waveform 2 

is for an output with internal conditions such that the output is high, except when disabled by the output control.
D. All input pulses are supplied by generators having the following characteristics: ZOS = 50 Ω, rising and falling edge rate is 1 V/ns.
E. The outputs are measured one at a time, with one transition per measurement.
F. tPLZ and tPHZ are the same as tdis.
G. tPZL and tPZH are the same as ten.

図 7-1. Test Circuit and Voltage Waveforms
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7.2 Skew and Propagation Delay Times

CL
(see Note A)

TEST CIRCUIT

T1†
VDD

GND

RL

RL

VG1

VDD

DUT

VIN

VG2

VI

TEST RLT1† CLVDD VI

tpd 1.8 V ± 0.1 V VDD

VO

150 Ω 6 pF

tosk

tesk

1.8 V ± 0.1 V

1.8 V ± 0.1 V

VDD

VDD

150 Ω

150 Ω

See waveform 6 pF

6 pF

† T1 is an external terminal.

ZO = 40 Ω

tPLH tPHL

VREF
+0.35 V

VREF
–0.35 V

VOH

VOL

Input

(H or D)

VOLTAGE WAVEFORMS

(tesk and tpd) (see Note C)

Output

(D or H)

50% 50%

50% 50%

Skew

SKEW BETWEEN ANY TWO OUTPUTS

(tosk) (see Note B)

VOH

VOL

VOH

VOL

ZO = 40 Ω

See waveform

50 Ω

120 Ω

ZO = 40 Ω

2 VDD

See waveform

VREF
+0.35 V

VREF
–0.35 V

Input

(H or D)

50% 50%
Output 1

(D or H)

Output 2

(D or H)

A. CL includes probe and jig capacitance.
B. tosk is the difference in output voltage from channel to channel in a specific device.
C. tPLH and tPHL are the same as tpd and tesk = |tPLH – tPHL|
D. All input pulses are supplied by generators having the following characteristics: ZOS = 50 Ω, rising and falling edge rate is 1 V/ns.
E. The outputs are measured one at a time, with one transition per measurement.

図 7-2. Test Circuit and Voltage Waveforms
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8 Detailed Description
8.1 Overview
The SN74CBTU4411 device is organized as an 11-bit 1-of-4 multiplexer or demultiplexer with a single switch-
enable (EN) input. When EN is low, the switch is enabled and the H port is connected to one of the D ports. 
Ports D0 to D9 for the disabled channels are connected to VBIAS through a 400-Ω resistor. DQS_EN determines 
the output voltage for the disabled D10 ports. When DQS_EN is low, this voltage is VBIAS. When DQS_EN is 
high, the disabled D10 ports are connected to an internal voltage (VBIAS_DQS) source, which is approximately 
equal to 0.7 VDD.

When EN is high, all the channels are disabled. Ports D0 to D9 are connected to VBIAS. For the D10 port, the 
disabled output voltage is determined by the DQS_EN input. When DQS_EN is low, this voltage is VBIAS. When 
DQS_EN is high, this voltage is VDD.

8.2 Functional Block Diagram

0D10

0D0

H10

H0

TC

1D0

2D0

3D0

1D10

2D10

3D10

SW1

SW1

SW1

SW1

SW2

SW2

SW2

SW2

B5

F2

C2

A4

A5

A6

B6

G1

F1

E1

E2

CONTROL DECODE

LOGIC

S0

S1

VDD

VDD

VREF

B2

A1

VBIAS

D1

M2

M1

A2
DQS_EN

EN
B1

M2

M1

r1

r1

r2

r2
(see Note A)

(see Note A)

(see Note A)

(see Note A)

A. r1 + ron (M1), r2 + ron(M2) = 160 Ω typical

図 8-1. Logic Diagram (Positive Logic)
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8.3 Feature Description
The select (S0, S1) inputs control the data path of each multiplexer/demultiplexer. The EN and TC inputs 
determine the internal termination for S0 and S1 inputs. When EN is low, the termination is determined by the TC 
input. When both EN and TC are low, termination resistors are disconnected from the S inputs. When EN is low 
and TC is high, both pullup and pulldown resistors are connected to the S inputs. When EN is high, only the 
pulldown termination resistors are connected to the S inputs, regardless of the voltage level at the TC input.

8.4 Device Functional Modes
表 8-1 and 表 8-2 list the functional modes of the SN74CBTU4411.

表 8-1. Function Table
INPUTS INPUT/OUTPUT

Hn FUNCTION
EN DQS_EN S1 S0

L L L L 0Dn Hn = 0Dn
1Dn, 2Dn, 3Dn connected to VBIAS

L L L H 1Dn Hn = 1Dn
0Dn, 2Dn, 3Dn connected to VBIAS

L L H L 2Dn Hn = 2Dn
0Dn, 1Dn, 3Dn connected to VBIAS

L L H H 3Dn Hn = 3Dn
0Dn, 1Dn, 2Dn connected to VBIAS

L H L L 0Dn

H0–H9 = 0D0–0D9
1D0–1D9, 2D0–2D9, 3D0–3D9 connected to VBIAS

H10 = 0D10
1D10, 2D10, 3D10 connected to VBIAS_DQS (1)

L H L H 1Dn

H0–H9 = 1D0–1D9
0D0–0D9, 2D0–2D9, 3D0–3D9 connected to VBIAS

H10 = 1D10
0D10, 2D10, 3D10 connected to VBIAS_DQS (1)

L H H L 2Dn

H0–H9 = 2D0–2D9
0D0–0D9, 1D0–1D9, 3D0–3D9 connected to VBIAS

H10 = 2D10
0D10, 1D10, 3D10 connected to VBIAS_DQS (1)

L H H H 3Dn

H0–H9 = 3D0–3D9
0D0–0D9, 1D0–1D9, 2D0–2D9 connected to VBIAS

H10 = 3D10
0D10, 1D10, 2D10 connected to VBIAS_DQS (1)

H L X X Z 0Dn, 1Dn, 2Dn, 3Dn connected to VBIAS

H H X X Z 0D0–0D9, 1D0–1D9, 2D0–2D9, 3D0–3D9 connected to VBIAS
0D10, 1D10, 2D10, 3D10 connected to VDD

(1) VBIAS_DQS is an internal voltage condition.

表 8-2. Function Table Continued
INPUTS

FUNCTION
EN TC
L L Termination resistors disconnected from S inputs

L H Termination resistors connected with S inputs

H X Pulldown termination resistor connected and pullup termination resistor disconnected from the S inputs

SN74CBTU4411
JAJSFC1C – APRIL 2005 – REVISED SEPTEMBER 2021 www.tij.co.jp

12 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: SN74CBTU4411

https://www.tij.co.jp/product/jp/sn74cbtu4411?qgpn=sn74cbtu4411
https://www.tij.co.jp/jp/lit/pdf/JAJSFC1
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFC1C&partnum=SN74CBTU4411
https://www.tij.co.jp/product/jp/sn74cbtu4411?qgpn=sn74cbtu4411


9 Application and Implementation
Note

以下のアプリケーション情報は、TI の製品仕様に含まれるものではなく、TI ではその正確性または完全性を

保証いたしません。個々の目的に対する製品の適合性については、お客様の責任で判断していただくことに
なります。お客様は自身の設計実装を検証しテストすることで、システムの機能を確認する必要があります。

9.1 Application Information
The SN74CBTU4411 is suitable for DDR-II applications where high-bandwidth is required. This device has low 
and flat ON resistance and has internal termination control inputs. The D-ports are precharged by Bias voltage 
(VBIAS).

9.2 Typical Application
SN74CBTU4411 is an 11 bit, 1:4 Mux and suitable for high-bandwidth applications.

EN

DQS_EN

S0

S1

TC

Peripheral0

Peripheral1

Peripheral2

Peripheral3

0D0

1D0

2D0

3D0

SN74CBTU4411Controller

0.1 �F

Vdd

1 �F

H0

.

.

H10

.

.

.

.

.

.

VBIAS VREF

図 9-1. Typical Application Schematic

9.2.1 Design Requirements

SN74CBTU4411 supports 400-MHz bandwidth on the D or H ports and 84 MHz on the S port. The Enable 
control from the controller must be activated and depending on the select pins, the data is transferred into one of 
the peripherals 0 to 3. The Enable control at high will tristate the input or output as per the functional table. See 
セクション 6.3 and セクション 6.1 for other voltage, current and handling parameters.
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9.2.2 Detailed Design Procedure

The H port signal from the controller can go to one of the 4 peripheral ports depending on the select inputs S0 
and S1. The VBIAS and VREF can be determined from セクション 6.3.
1. Recommended Input Conditions

• For specified high and low levels for all the input control pins, see VIH and VIL in セクション 6.3.
• Inputs are not overvoltage tolerant and should be below the valid VDD.

2. Recommend Input/Output Conditions
• The absolute maximum continuous on state switch current for any I/O should not exceed ±100 mA.
• The I/O voltage range should not be above VDD and below ground.

9.2.3 Application Curve
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図 9-2. Supply Current (Typical) vs Frequency Data

10 Power Supply Recommendations
The power supply can be any voltage between the minimum and maximum supply voltage rating located in セク

ション 6.3.

Each VCC pin should have a good bypass capacitor to prevent power disturbance. For devices with a single 
supply, TI recommends a 0.1-μF capacitor. If there are multiple VCC pins, TI recommends a 0.01-μF or 0.022-μF 
capacitor for each power pin. It is acceptable to parallel multiple bypass capacitors to reject different frequencies 
of noise. A 0.1-μF and 1-μF capacitors are commonly used in parallel. The bypass capacitor should be installed 
as close to the power pin as possible for best results.
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11 Layout
11.1 Layout Guidelines
When using multiple bit logic devices, inputs should not float. In many cases, functions or parts of functions of 
digital logic devices are unused. Some examples are when only two inputs of a triple-input AND gate are used, 
or when only 3 of the 4-buffer gates are used. Such input pins should not be left unconnected because the 
undefined voltages at the outside connections result in undefined operational states.

図 11-1 specifies the rules that must be observed under all circumstances. All unused inputs of digital logic 
devices must be connected to a high or low bias to prevent them from floating. The logic level that should be 
applied to any particular unused input depends on the function of the device. Generally they are tied to GND or 
VCC, whichever makes more sense or is more convenient. It is acceptable to float outputs unless the part is a 
transceiver. If the transceiver has an output enable pin, it disables the outputs section of the part when asserted. 
This does not disable the input section of the I/Os, so they also cannot float when disabled.

11.2 Layout Example

Vcc

Unused Input

Input

Output

Input

Unused Input Output

図 11-1. Layout Diagram
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12 Device and Documentation Support
12.1 Documentation Support
12.1.1 Related Documentation

For related documentation, see the following:
• Texas Instruments, Implications of Slow or Floating CMOS Inputs application report

12.2 Receiving Notification of Documentation Updates
To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on 
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For 
change details, review the revision history included in any revised document.

12.3 サポート・リソース
TI E2E™ サポート ・フォーラムは、エンジニアが検証済みの回答と設計に関するヒントをエキスパートから迅速かつ直接

得ることができる場所です。既存の回答を検索したり、独自の質問をしたりすることで、設計で必要な支援を迅速に得るこ
とができます。

リンクされているコンテンツは、該当する貢献者により、現状のまま提供されるものです。これらは TI の仕様を構成するも

のではなく、必ずしも TI の見解を反映したものではありません。TI の使用条件を参照してください。

12.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
すべての商標は、それぞれの所有者に帰属します。

13 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled 
with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric changes could cause the device not to meet its published 
specifications.

14 Glossary
TI Glossary This glossary lists and explains terms, acronyms, and definitions.

15 Mechanical, Packaging, and Orderable Information
The following pages include mechanical, packaging, and orderable information. This information is the most 
current data available for the designated devices. This data is subject to change without notice and revision of 
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

SN74CBTU4411ZSTR ACTIVE NFBGA ZST 72 2000 RoHS & Green SNAGCU Level-3-260C-168 HR 0 to 85 CTU4411

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) RoHS:  TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".
RoHS Exempt: TI defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: TI defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 
(6) Lead finish/Ball material - Orderable Devices 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.

 
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
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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
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Drawing
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重要なお知らせと免責事項
TI 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、TI 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 
TI 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 TI 製品を使用するアプ
リケーションの開発の目的でのみ、TI 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。TI 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、TI およびその代理人を完全に補償するものとし、TI
は一切の責任を拒否します。
TI の製品は、TI の販売条件、または ti.com やかかる TI 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
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