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5 Pin Configuration

and Functions

ZST Package

72-Pin NFBGA
Top View
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Pin Functions
PIN
1/0 DESCRIPTION
NAME NO.
SO B2 | Select input control
S1 Al | Select input control
Vpp A3, B3, L10 — Power supply
B4, B9, F10
GND Lo ! — Ground
K7, K2, G2, D2
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Pin Functions (continued)

A PIN o 110 DESCRIPTION
TC B1 | Termination control input
DQS_EN A2 | D10 port output voltage control
HO B5 110 H port0
H1 B8 110 H portl
H2 B10 110 H port2
H3 D10 110 H port3
H4 G10 110 H port4
H5 K10 110 H port5
H6 K8 110 H port6
H7 K5 110 H port7
H8 K3 110 H port8
H9 J2 110 H port9
H10 F2 110 H port10
0DO A4 110 DO port0
1D0 A5 110 DO portl
2D0 A6 110 DO port2
3D0 B6 110 DO port3
0D1 B7 110 D1 port0
1D1 A7 110 D1 portl
2D1 A8 110 D1 port2
3D1 A9 110 D1 port3
0D2 Al10 110 D2 port0
1D2 All 110 D2 portl
2D2 B11 110 D2 port2
3D2 Ci11 110 D2 port3
0D3 C10 110 D3 port0
1D3 D11 110 D3 portl
2D3 E10 110 D3 port2
3D3 E11 110 D3 port3
0D4 F11 110 D4 port0
1D4 Gl1 110 D4 portl
2D4 H10 110 D4 port2
3D4 H11 110 D4 port3
0D5 J11 110 D5 port0
1D5 J10 110 D5 portl
2D5 K11 110 D5 port2
3D5 L11 110 D5 port3
0D6 K9 110 D6 port0
1D6 L9 110 D6 portl
2D6 L8 110 D6 port2
3D6 L7 110 D6 port3
0D7 K6 110 D7 port0
1D7 L6 110 D7 portl
2D7 L5 110 D7 port2
3D7 L4 110 D7 port3
0D8 K4 110 D8 port0
4 Copyright © 2005-2018, Texas Instruments Incorporated
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Pin Functions (continued)

PIN
110 DESCRIPTION

NAME NO.
1D8 L3 110 D8 portl
2D8 L2 110 D8 port2
3D8 L1 110 D8 port3
0D9 K1 110 D9 port0
1D9 Ji 110 D9 portl
2D9 H2 110 D9 port2
3D9 H1 110 D9 port3
0D10 Gl 110 D10 port0
1D10 F1 110 D10 portl
2D10 El 110 D10 port2
3D10 E2 110 D10 port3
ENn c2 | Active low enable input
Vgias D1 — Bias voltage
VRer C1 — Reference voltage

Copyright © 2005-2018, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT

Vpp Supply voltage -0.5 25 \%
ViN Control input voltage @ ®) -0.5 25 \Y
Vio Switch 1/O voltage @©)®) -0.5 25 \Y
Ik Control input clamp current ViN<O0orV,>0 50 mA
lok 1/0 port clamp current Vio<0orV,o>0 50 mA
lvo ON-state switch current®) +100 mA

Continuous current through Vpp or GND pins +100 mA
T, 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 Recommended Operating
Conditions 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) V,and Vg are used to denote specific conditions for V,g.

(5) | and Iy are used to denote specific conditions for I;,o.

6.2 ESD Ratings

VALUE UNIT

o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2500
V(Esp) Electrostatic discharge - — > \%
Charged-device model (CDM), per JEDEC specification JESD22-C101®@ +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 HBM 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)®

MIN NOM MAX | UNIT
Vpp Supply voltage 1.7 1.8 1.9 \%
VREE Reference supply voltage 0.49 x Vpp 0.5 x Vpp 0.51 x Vpp \%
Vgias BIAS supply voltage 0 0.3 x Vpp Vbp \%
. . S VRer + 250 mV
Viy High-level control input voltage — \%
EN, TX, DQS_EN 0.65 x Vpp
i S VRer — 250 mV
Vi Low-level control input voltage — \
EN, TX, DQS_EN 0.35 x Vpp
Vio Data input/output voltage 0 Vpp \%
Ta Operating free-air temperature 0 85 °C

(1) Allunused control inputs of the device must be held at Vpp or GND to ensure proper device operation. See the Tl application report,
Implications of Slow or Floating CMOS Inputs (SCBA004).

6 Copyright © 2005-2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/sn74cbtu4411?qgpn=sn74cbtu4411
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SCBA004

13 TEXAS

INSTRUMENTS
SN74CBTU4411
www.ti.com.cn ZHCSI43B —APRIL 2005—REVISED APRIL 2018
6.4 Thermal Information
SN74CBTU4411
THERMAL METRIC® ZST (NFBGA) UNIT
72 PINS
Rgia Junction-to-ambient thermal resistance 97 °C/W
Rojctop) Junction-to-case (top) thermal resistance 34.4 °C/W
Rgis Junction-to-board thermal resistance 67.2 °C/W
WIT Junction-to-top characterization parameter 2 °C/W
viB Junction-to-board characterization parameter 69.1 °C/W
Rosc (ot 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 T, = 0°C to 85°C (unless otherwise noted). Typical limits apply for Vpp = 1.8 V and
T, = 25°C (unless otherwise noted).®

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vi@ Control inputs® | Vpp = 1.7V, Iy = -18 mA -1.8 Y
VBIASfDQS D10 VDD =17V, DQS_EN = VDD 1.1 1.275 \%
Von D10 Vpp = 1.7 V, DQS_EN = Vpp, EN = Vpp, Ig = 100 pA 1.6 1.8 \%
Iin Control inputs® | Vpp = 1.9V, V5 = Vpp or GND +1 HA
loz® Vbp=1.9V,Vo=01t01.9V, V, =0, Switch OFF, Vgjas 0Open +10 HA

Vpp = 1.9V, TC = GND, EN = GND, I;0 = 0, SO or S1 input 0.7 25| mA
lec switching at 50% duty cycles, Data I/O are open ' '

EN = Vpp 500 HA
| Vpp = 1.9V, TC = GND, EN = GND, I, = 0, SO or S1 input 05| mMA/
cco switching at 50% duty cycle, Data I/O are open 21 MHz®

S port Vpp = 1.9V, TC = GND, EN = GND, V| = Vgrer * 250 mV 25 35

Cin EN, TC, _ _ pF

DQS_EN inputs Vpp=19V,Vny=00r1.9V 25

CiO(OFF) H port V|/o =05x VDD +04V, Switch OFF, VBIAS open 2.5 pF

CiO(ON) V|/o =05x VDD +04V, Switch ON, VBlAS = GND 4.6 pF

fon® Vpp =17V, V,=0.5x% Vpp + 0.5V, Ig =10 mA 6 10 17 0
@ Voo = 1.7V, DQS_EN = Vpp, | Vi=0.5Vpp*0.25V 15 3

ArOn(flat) ln = 10 mA _ Q
o V,=0.5Vpp 05V 2.5 5

Nerm S port Vpp = 1.7V 110 160 210 Q
D0-D10 DQS_EN = GND 280 400 520

Toulldown Vpp = 1.7V _ — Q
D10 DQS_EN = Vpp, EN = GND 1600 2300 3000

pullup D10 Vpp = 1.7 V, DQS_EN = Vpp, EN = GND 700 1000 1300 Q

(1) Vn and Iy refer to control inputs. V,, Vg, |, and | refer to data pins.

(2) Vi« 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 SO and S1, EN and TC inputs are set to low.

(4) For I/O ports, the parameter loz includes the input leakage current. Iz applies only to the H port.

(5) This frequency of SO 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 SO or
Sl inputis = 66 MHz (533/8). The total Icc due to switching SO, S1 will be approximately 27 mA (66 MHz x 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)  Arongnay is the difference of maximum ry, and minimum r,,, for a specific channel in a specific device.

Copyright © 2005-2018, Texas Instruments Incorporated 7
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6.6 Switching Characteristics
Ta = 0°C to 85°C (unless otherwise noted) (see Figure 2 and Figure 3)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

- D or H port 400 MHz
*|'s port® 84

tod From D or H (input) to D or H (output) 297 ps
ten(tpzL, tpzi) @ From S (input) to D (output) 750 2100 ps
tais(tpLz, tprz) @ From S (input) to D (output) 750 2100 ps
tosk 85 ps
tesk 40 ps
tstart(s) 20 Us

(1) EN=GND, TC = GND
(2) Veias = open
3

6.7 Typical Characteristic

— 0°C
— 25°C

17 85°C
@ 15
@
e
2
& 13 e
o)
i
z 1

L—
L L
L — —]
9 //
_—
7
0 02 04 06 08 1 12 14 16 18
Control Input Voltage (V)
Viy=17V Ve =0V HO to 0DO at —10 mA

Figure 1. ON-State Resistance Across Temperature

tstart IS the time required for the charge-pump circuit output voltage to reach a steady state value after Vpp is applied.

Copyright © 2005-2018, Texas Instruments Incorporated
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7 Parameter Measurement Information
7.1 Enable and Disable Times
Vbbp
Zo=40Q
C’)‘_‘ VIN 1
J
Va1 50 0 TEST CIRCUIT
= = DUT
O Vpp
Zo=400Q Vi Zo=400Q RL T1V 02 Vpp
VG2 120 Q CL RL
(see Note A)
TEST VpDp Tt RL V) cL Va
tpLz/tpzL | 1.8V 01V | 2xVpp 1kQ GND 6pF |0.125V
tpHZ/tpzH | 1.8V 0.1V GND 1kQ Vpp 6 pF 0.125V
Output VREF+0.25 V
Control
(Vin) VREF | VREF
(see Note B) } \ VREF ~0.25V
\

Output
Waveform 1 (Vo)
Titat2 vpp

(see Note C)

Output
Waveform 2 (Vo)
T1t at GND

(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

T T1 is an external terminal.
A. C_ includes probe and jig capacitance.

B. Output control applies to select (SO, 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 Q, rising and falling edge
rate is 1 V/ns.

The outputs are measured one at a time, with one transition per measurement.

mom

tpLz and tpyz are the same as ty;s.
tpzL and tpzy are the same as te,.

Figure 2. Test Circuit and Voltage Waveforms

Copyright © 2005-2018, Texas Instruments Incorporated 9
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7.2 Skew and Propagation Delay Times
VbbD
Zo0=400Q v T
o) IN
v B
Vv 50 Q
G1 TEST CIRCUIT
= - DUT
O Vpp
29‘=—4(\) Q vi Zo=400 Ry T1T/‘ 02 Vpp
a> —a
GND
VG2 120 Q CL RL
(see Note A)
TEST Vbb T1t RL \7 cL
tpd 1.8Vx01V Vbp 150 Q |See waveform 6 pF
tosk 1.8V+0.1V Vpp 150 Q |See waveform| 6 pF
tesk 1.8V+01V Vpbp 150 Q |See waveform 6 pF
T T1 is an external terminal.
VREF
Input +0.35V
(H or D) Vi
REF Vv
REF
:/0.35 v —,—,,,—— +0.35V
Output 1 50% 50% OH Input 4 50% K 50%
(D or H) (H or D) ‘ VREF
| VoL | \ —0.35V
H—P‘l—— Skew tPLH —i¢ _’1‘ “_“_‘ tPHL
\ VOH | ——— VoH
Output 2 X X Output 50% 50%
(BorH) Vo  (DorH) VoL
SKEW BETWEEN ANY TWO OUTPUTS VOLTAGE WAVEFORMS
(tosk) (see Note B) (tesk and tpg) (see Note C)
A. C_includes probe and jig capacitance.
B. t.s 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 - tPHLl
D. All input pulses are supplied by generators having the following characteristics: Zos = 50 Q, rising and falling edge
rate is 1 V/ns.
E. The outputs are measured one at a time, with one transition per measurement.

Figure 3. Test Circuit and Voltage Waveforms

10 Copyright © 2005-2018, Texas Instruments Incorporated
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8 Detailed Description

8.1 Overview

The SN74CBTU4411 device is organized as an 11-bit 1-of-4 multiplexer/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 DO to D9 for the disabled channels are connected to Vg as through a 400-Q resistor. DQS_EN determines
the output voltage for the disabled D10 ports. When DQS_EN is low, this voltage is Vgas. When DQS_EN is
high, the disabled D10 ports are connected to an internal voltage (Vgas pgs) source, which is approximately
equal to 0.7 Vpp.

When EN is high, all the channels are disabled. Ports DO to D9 are connected to Vg s. For the D10 port, the
disabled output voltage is determined by the DQS_EN input. When DQS_EN is low, this voltage is Vgas. When
DQS_EN is high, this voltage is Vpp
8.2 Functional Block Diagram

D1

VBIAS
B5 A4
HO EvE 0D0
A5
. [swi] A
° sWij 2D0
° B6
o
[ )
F2 [ o @ °
H10 w2 oD10
T &
F1
EVE! 1D10
A
El
szJ 2D10
T A&
E2
szl— 3D10
T A
Vbp
— C2
EN
2 Dy
TC w1 CONTROL DECODE
(see Note A) VREF LOGIC
r T
so B2 oo
q

r2
(see Note A)

} M2

Vbp

40‘ M1

(see Note A

"
A1l

r2
‘ (see Note A)

‘ M2

A2
DQS_EN

A. 1y +rgn (M), 1y + rgn(M2) = 160 Q typical
Figure 4. Logic Diagram (Positive Logic)
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8.3 Feature Description

The select (SO, S1) inputs control the data path of each multiplexer/demultiplexer. The EN and TC inputs
determine the internal termination for SO 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
Table 1 and Table 2 lists the functional modes of the SN74CBTU4411.

Table 1. Function Table

INPUTS INPUT/OUTPUT
EN DQS EN S1 S0 Hn

FUNCTION

Hn = 0Dn
1Dn, 2Dn, 3Dn connected to Vgjas

Hn =1Dn
0Dn, 2Dn, 3Dn connected to Vgjas

Hn =2Dn
0Dn, 1Dn, 3Dn connected to Vgjas

Hn =3Dn
0Dn, 1Dn, 2Dn connected to Vgjas

HO-H9 = 0D0-0D9
1D0-1D9, 2D0-2D9, 3D0-3D9 connected to Vgjas
H10 = 0D10
1D10, 2D10, 3D10 connected t0 Vgias_pos

HO-H9 = 1D0-1D9
0D0-0D9, 2D0-2D9, 3D0-3D9 connected to Vgjas
H10 = 1D10
0D10, 2D10, 3D10 connected t0 Vgias pos

HO-H9 = 2D0-2D9
0D0-0D9, 1D0-1D9, 3D0-3D9 connected to Vgjas
H10 =2D10
0D10, 1D10, 3D10 connected t0 Vgias_pos
HO-H9 = 3D0-3D9
0D0-0D9, 1D0-1D9, 2D0-2D9 connected to Vgjas
H10 = 3D10
0D10, 1D10, 2D10 connected t0 Vgias pos

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

0D0-0D9, 1D0-1D9, 2D0-2D9, 3D0-3D9 connected to Vgjas
0D10, 1D10, 2D10, 3D10 connected to Vpp

L L L L 0Dn

L L L H 1Dn

L L H L 2Dn

L L H H 3Dn

L H L L 0Dn

L H L H 1Dn

L H H L 2Dn

L H H H 3Dn

(1) Vaias_pgs is an internal voltage condition.

Table 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

12 Copyright © 2005-2018, Texas Instruments Incorporated
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl 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.

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 have internal termination control inputs. The D-ports are precharged by Bias voltage.

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

_Jo1wrF_J 1wF —‘7 —‘7
T

J__ vdd  VBIAS  VREF
EN 0D0 Slave0
DQS_EN
S0
s1
Master " . el
w  SN74CBTU4411
2D0 Slave2
H10
3D0| Slave3

Figure 5. 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 master must be activated and depending on the select pins, the data is transferred into one of
the slaves 0 to 3. The Enable control at high will tristate the Input / output as per the functional table. See
Recommended Operating Conditions and Absolute Maximum Ratings for other voltage, current and handling
parameters.

Copyright © 2005-2018, Texas Instruments Incorporated 13
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Typical Application (continued)
9.2.2 Detailed Design Procedure

The H port signal from the master can go to 1 of the 4 slave ports depending on the select inputs SO and S1.
The Vgjas and Ve can be determined from the Recommended Operating Conditions.

1. Recommended Input Conditions

— For specified high and low levels for all the input control pins, see V,y and V,_in the Recommended
Operating Conditions.

— Inputs are not overvoltage tolerant and should be below the valid Vpp.
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 Vpp and below ground.

9.2.3 Application Curve

50

40 <

30

20 /

Supply Current (typical) (mA)

0

0 10 20 30 40 50 60 70 80 90
Frequency (MHz)

VCC =19V TA =25°C

Figure 6. 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 the
Recommended Operating Conditions.

Each V¢ pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, Tl recommends a 0.1-uF capacitor. If there are multiple V¢ pins, Tl recommends a 0.01-uF or 0.022-puF
capacitor for each power pin. It is acceptable to parallel multiple bypass capacitors to reject different frequencies
of noise. A 0.1-uF and 1-uF capacitors are commonly used in parallel. The bypass capacitor should be installed
as close to the power pin as possible for best results.

14 Copyright © 2005-2018, Texas Instruments Incorporated
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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.

Figure 7 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
Ve, 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 1/0s, so they also cannot float when disabled.

11.2 Layout Example

Vee ﬁ Input ———————

Unused Input Output Unused Input

Output

Input

Figure 7. Layout Diagram
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
SN74CBTU4411ZSTR ACTIVE NFBGA ZST 72 2000 RoHS & Green SNAGCU Level-3-260C-168 HR 0to85 CTu4411

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl 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 Tl 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: Tl has discontinued the production of the device.

@ 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: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl 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.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® 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.

® | ead 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 TlI's knowledge and belief as of the date that it is provided. Tl 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. Tl 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.
Tl 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 Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74CBTU4411ZSTR | NFBGA ZST 72 2000 330.0 16.4 7.3 7.3 1.5 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74CBTU4411ZSTR NFBGA ZST 72 2000 336.6 336.6 318
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MECHANICAL DATA
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