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DS40MB200 Dual 4.0 Ghps 2:1/1:2 CML Mux/Buffer with Transmit Pre-Emphasis and
Receive Equalization

Check for Samples: DS40MB200

FEATURES

e 1- 4 Gbps Low Jitter Operation
e Fixed Input Equalization
e Programmable Output Pre-Emphasis

e Independent Switch and Line Side Pre-
Emphasis Controls

e Programmable Switch-Side Loopback Mode
e On-Chip Terminations

e +3.3V Supply

» ESD Rating HBM 6 kV

e Lead-Less WQFN-48 Package (7 mm x 7 mm)
e 0°Cto +85°C Operating Temperature Range

APPLICATIONS

* Backplane or Cable Driver

* Redundancy and Signal Conditioning
Applications

« XAUI

Functional Block Diagram

DESCRIPTION

The DS40MB200 is a dual signal conditioning 2:1
multiplexer and 1:2 fan-out buffer designed for use in
backplane redundancy applications. Signal
conditioning features include input equalization and
programmable output pre-emphasis that enable data
communication in FR4 backplanes up to 4 Gbps.
Each input stage has a fixed equalizer to reduce ISI
distortion from board traces.

All output drivers have 4 selectable steps of pre-
emphasis to compensate for transmission losses from
long FR4 backplanes and reduce deterministic jitter.
The pre-emphasis levels can be independently
controlled for the line-side and switch-side drivers.
The internal loopback paths from switch-side input to
switch-side output enable at-speed system testing. All
receiver inputs are internally terminated with 100Q
differential terminating resistors. All drivers are
internally terminated with 50Q to Vcc.
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All CML inputs and outputs must be AC coupled for optimal performance.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Simplified Block Diagram
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Connection Diagram
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See Package Number NJU0048D
PIN DESCRIPTIONS
Pin Name | Pin Number ‘ /oW ‘ Description®
LINE SIDE HIGH SPEED DIFFERENTIAL IO's
LI_O+ 6 | Inverting and non-inverting differential inputs of port_0 at the line side. LI_0+ and LI_0- have an
LI_0- 7 internal 50Q connected to an internal reference voltage. See Figure 6.
LO_0+ 33 O | Inverting and non-inverting differential outputs of port_0 at the line side. LO_0+ and LO_0O- have an
LO_O- 34 internal 50Q connected to Vec.
LI_1+ 30 | Inverting and non-inverting differential inputs of port_1 at the line side. LI_1+ and LI_1- have an
LI_1- 31 internal 50Q connected to an internal reference voltage. See Figure 6
LO_1+ 9 O | Inverting and non-inverting differential outputs of port_1 at the line side. LO_1+ and LO_1- have an
LO_1- 10 internal 50Q connected to Vec.
SWITCH SIDE HIGH SPEED DIFFERENTIAL IO's
SOA_0+ 46 O | Inverting and non-inverting differential outputs of mux_0 at the switch_A side. SOA_0+ and SOA_0-
SOA_O- 45 have an internal 50Q connected to Vcc.
SOB_0+ 4 O | Inverting and non-inverting differential outputs of mux_0 at the switch_B side. SOB_0+ and SOB_0-
SOB_0- 3 have an internal 50Q connected to Vcc.
SIA_O+ 40 | Inverting and non-inverting differential inputs to the mux_0 at the switch_A side. SIA_0+ and SIA_0-
SIA_O- 39 have an internal 50Q connected to an internal reference voltage. See Figure 6.
SIB_0+ 43 | Inverting and non-inverting differential inputs to the mux_0 at the switch_B side. SIB_0+ and SIB_0-
SIB_0- 42 have an internal 50Q connected to an internal reference voltage. See Figure 6.
SOA_1+ 22 O |Inverting and non-inverting differential outputs of mux_1 at the switch_A side. SOA_1+ and SOA_1-
SOA_1- 21 have an internal 50Q connected to Vcc.
(1) 1= Input, O = Output, P = Power
(2) All CML Inputs or Outputs must be AC coupled.
Copyright © 2005-2013, Texas Instruments Incorporated Submit Documentation Feedback 3
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PIN DESCRIPTIONS (continued)

Pin Name | Pin Number | I/O® Description @
SOB_1+ 28 O | Inverting and non-inverting differential outputs of mux_1 at the switch_B side. SOB_1+ and SOB_1-
SOB_1- 27 have an internal 50Q connected to Vcc.
SIA_1+ 16 [ Inverting and non-inverting differential inputs to the mux_1 at the switch_A side. SIA_1+ and SIA_1-
SIA_1- 15 have an internal 50Q connected to an internal reference voltage. See Figure 6.
SIB_1+ 19 | Inverting and non-inverting differential inputs to the mux_1 at the switch_B side. SIB_1+ and SIB_1-
SIB_1- 18 have an internal 50Q connected to an internal reference voltage. See Figure 6.
CONTROL (3.3V LVCMOS)
MUX_S0 37 | A logic low at MUX_S0 selects mux_0 to switch B. MUX_SO0 is internally pulled high. Default state for
mux_0 is switch A.
MUX_S1 13 | A logic low at MUX_S1 selects mux_1 to switch B. MUX_S1 is internally pulled high. Default state for
mux_1 is switch A.
PREL_O 12 [ PREL_O and PREL_1 select the output pre-emphasis of the line side drivers (LO_0+ and LO_1%).
PREL_1 1 PREL_O and PREL_1 are internally pulled high. See Table 3 for line side pre-emphasis levels.
PRES_O 36 | PRES_0 and PRES_1 select the output pre-emphasis of the switch side drivers (SOA_0+, SOB_04,
PRES_1 25 SOA_1+ and SOB_1+). PRES_0 and PRES_1 are internally pulled high. See Table 4 for switch side
pre-emphasis levels.
LBOA 47 | A logic low at LBOA enables the internal loopback path from SIA_0+ to SOA_0+. LBOA is internally
pulled high.
LBOB 48 | A logic low at LBOB enables the internal loopback path from SIB_0+ to SOB_0+. LBOB is internally
pulled high.
LB1A 23 | A logic low at LB1A enables the internal loopback path from SIA_1+ to SOA_1+. LB1A is internally
pulled high.
LB1B 24 | A logic low at LB1B enables the internal loopback path from SIB_1+ to SOB_1+. LB1B is internally
pulled high.
RSV 26 | Reserve pin to support factory testing. This pin can be left open, or tied to GND, or tied to GND
through an external pull-down resistor.
POWER
Vee 2, 8, 14, 20, P | Vce=3.3V £ 5%.
29, 35, 38, Each V¢ pin should be connected to the V¢ plane through a low inductance path, typically with a
44 via located as close as possible to the landing pad of the V¢ pin.
It is recommended to have a 0.01 yF or 0.1 yF, X7R, size-0402 bypass capacitor from each V¢ pin
to ground plane.
GND 5,11, 17, 32, P | Ground reference. Each ground pin should be connected to the ground plane through a low
41 inductance path, typically with a via located as close as possible to the landing pad of the GND pin.
GND DAP P | Die Attach Pad (DAP) is the metal contact at the bottom side, located at the center of the WQFN-48
package. It should be connected to the GND plane with at least 4 via to lower the ground impedance
and improve the thermal performance of the package.

Functional Description

The DS40MB200 is a signal conditioning 2:1 multiplexer and a 1:2 buffer designed to support port redundancy up
to 4.0 Ghps. The high speed inputs are self-biased to about 1.3V and are designed for AC coupling. See
Figure 6 for details. The inputs are compatible to most AC coupling differential signals such as LVDS, LVPECL
and CML. The DS40MB200 is not designed to operate with data rates below 1000 Mbps or with a DC bias
applied to the CML inputs or outputs. Most high speed links are encoded for DC balance and have been defined
to include AC coupling capacitors allowing the DS40MB200 to be directly inserted into the datapath without any
limitation. The ideal AC coupling capacitor value is often based on the lowest frequency component embedded
within the serial link. A typical AC coupling capacitor value ranges between 100 and 1000nF, some specifications
with scrambled data may require a larger capacitor for optimal performance. To reduce unwanted parasitics
around and within the AC coupling capacitor, a body size of 0402 is recommended. Figure 5 shows the AC
coupling capacitor placement in an AC test circuit
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Each input stage has a fixed equalizer that provides equalization to compensate about 5 dB of transmission loss
from a short backplane trace (about 10 inches backplane). The output driver has Pre-emphasis (driver-side
equalization) to compensate the transmission loss of the backplane that it is driving. The driver conditions the
output signal such that the lower frequency and higher frequency pulses reach approximately the same
amplitude at the end of the backplane, and minimize the deterministic jitter caused by the amplitude disparity.
The DS40MB200 provides four steps of user-selectable Pre-emphasis ranging from 0, -3, -6 and —9 dB to handle
different lengths of backplane. Figure 1 shows a driver Pre-emphasis waveform. The Pre-emphasis duration is
200ps nominal, corresponds to 0.8 bit-width at 4.0 Gbps. The Pre-emphasis levels of switch-side and line-side
can be individually programmed.

Table 1. LOGIC TABLE FOR MULTIPLEX CONTROLS

MUX_S0 Mux Function
0 MUX_0 select switch_B input, SIB_Ox+.
1 (default) MUX_0 select switch_A input, SIA_O+.
MUX_S1 Mux Function
0 MUX_1 select switch_B input, SIB_1+.
1 (default) MUX_1 select switch_A input, SIA_Ox+.
Table 2. LOGIC TABLE FOR LOOPBACK Controls
LBOA Loopback Function
0 Enable loopback from SIA_0+ to SOA_0+.
1 (default) Normal mode. Loopback disabled.
LBOB Loopback Function
0 Enable loopback from SIB_0+ to SOB_0+.
1 (default) Normal mode. Loopback disabled.
LB1A Loopback Function
0 Enable loopback from SIA_1+ to SOA_1+.
1 (default) Normal mode. Loopback disabled.
LB1B Loopback Function
0 Enable loopback from SIB_1+ to SOB_1+.
1 (default) Normal mode. Loopback disabled.
Table 3. LINE-SIDE PRE-EMPHASIS CONTROLS
(VODPE)
00 1200 1200 0 10 inches
01 1200 850 -3 20 inches
10 1200 600 -6 30 inches
11 1200 426 -9 40 inches
(default)
Table 4. SWITCH-SIDE PRE-EMPHASIS CONTROLS
(VODPE)
00 1200 1200 0 10 inches
01 1200 850 -3 20 inches
10 1200 600 -6 30 inches
11 1200 426 -9 40 inches
(default)
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Figure 1. Driver Pre-Emphasis Differential Waveform (showing all 4 pre-emphasis steps)

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam

‘QI\ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings®®

Value Unit

Supply Voltage (Vcc) -0.3t0 4 \Y,
CMOS/TTL Input Voltage -0.3to (V¢ +0.3) \Y,
CML Input/Output Voltage -0.3to (V¢ +0.3) \Y,
Junction Temperature +125 °C
Storage Temperature —65 to +150 °C
Lead Temperature

Soldering, 4 sec +260 °C
Thermal Resistance, 635 33.7 °C/W
Thermal Resistance, 8;¢.top 20.7 °C/W
Thermal Resistance, 8;¢_pottom 5.8 °C/W
Thermal Resistance,®;p 18.2 °C/W
ESD Rating HBM, 1.5 kQ, 100 pF 6 kv
ESD Rating Machine Model 250 \

(1) “Absolute Maximum Ratings” are the ratings beyond which the safety of the device cannot be ensured. They are not meant to imply that

the device should be operated at these limits.

(2) If Military/Aerospace specified devices are required, please contact the Tl Sales Office/Distributors for availability and specifications.

Recommended Operating Ratings

Min Typ Max Units
Supply Voltage 3.135 3.3 3.465 \%
(Vcc-GND)
Supply Noise Amplitude 20 mVpp
10 Hz to 2 GHz
Ambient Temperature 0 85 °C
Case Temperature 100 °C
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Electrical Characteristics
Over recommended operating supply and temperature ranges unless otherwise specified.

Voltage

Parameter Test Conditions Min Typ W Max Units
LVCMOS DC SPECIFICATIONS
\m High Level Input
Voltage 2.0 Vee +0.3 Y,
Vi Low Level Input 03 0.8 v
Voltage
m High Level Input VN = Vee _
Current 10 10 WA
I Low Level Input Current | V\y = GND 75 94 124 HA
Rpy Pull-High Resistance 35 kQ
RECEIVER SPECIFICATIONS
Vip Differential Input AC Coupled Differential Signal
Voltage Range Below 1.25 Gbps 100 1750 mVp_p
At 1.25 Gbps—3.125 Gbps 100 1560 mVp_p
Above 3.125 Gbps 100 1200 mVp_p
This parameter is not production tested.
Viem Common Mode Voltage | Measured at receiver inputs reference to ground. 13 v
at Receiver Inputs ’
Rimo Input_D|ff_erent|al On-chip differential termination between IN+ or IN-. 84 100 116 0
Termination
DRIVER SPECIFICATIONS
VODB Output Differential R_ = 100Q *1%
Voltage Swing without | PRES_1=PRES_0=0
Pre-Emphasis PREL_1=PREL_0=0
Driver pre-emphasis disabled. 1000 1200 1400 mVe.p
Running K28.7 pattern at 4 Gbps.
See Figure 5 for test circuit.
Vpe Output Pre-Emphasis R =100Q +1%
Voltage Ratio Running K28.7 pattern at 4 Gbps®
20*log(VODPE/VODB) | PREx_[1:0]=00 0 dB
PREx_[1:0]=01 -3 dB
PREX_[1:0]=10 -6 dB
PREx_[1:0]=11 -9 dB
x=S for switch side pre-emphasis control
x=L for line side pre-emphasis control
See Figure 1 on waveform.
See Figure 5 for test circuit.
tpe Pre-Emphasis Width @ | Tested at -9 dB pre-emphasis level, PREX[1:0]=11
x=S for switch side pre-emphasis control
x=L for line side pre-emphasis control 125 200 250 ps
See Figure 4 on measurement condition.
RoTse Output Termination On-chip termination from OUT+ or OUT- to Vc® 42 50 58 Q
Rotp Output Differential On-chip differential termination between OUT+ and 100 0
Termination ouT-®
ARoTSE Mis-Match in Output Mis-match in output terminations at OUT+ and 5 %
Termination Resistors | OUT-() 0
Vocwm Output Common Mode 27 v

(1) Typical parameters measured at V¢ = 3.3V, Tp = 25°C. They are for reference purposes and are not production-tested.

(2) K28.7 pattern is a 10-bit repeating pattern of K28.7 code group {001111 1000}K28.5 pattern is a 20-bit repeating pattern of +K28.5 and

-K28.5 code groups {110000 0101 001111 1010}
(3) Specified by desigh and characterization using statistical analysis.
(4) IN+ and IN- are generic names refer to one of the many pairs of complimentary inputs of the DS40MB200. OUT+ and OUT- are

generic names refer to one of the many pairs of the complimentary outputs of the DS40MB200. Differential input voltage Vp is defined

as |IN+-IN-|. Differential output voltage Vqop is defined as |OUT+-OUT-|.
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Electrical Characteristics (continued)
Over recommended operating supply and temperature ranges unless otherwise specified.

Parameter Test Conditions Min Typ W Max Units
POWER DISSIPATION
Pp Power Dissipation Vpp = 3.465V
All outputs terminated by 100Q +1%. 1 W
PREL _[1:0]=0, PRES_[1:0]=0
Running PRBS 27-1 pattern at 4 Gbps
AC CHARACTERISTICS
tr Differential Low to High | Measured with a clock-like pattern at 100 MHz, 80 s
Transition Time between 20% and 80% of the differential output p
te Differential High to Low voltage. Pre-emphasis disabled. .
Transition Time Transition time is measured with flxtu_rg as_shown in
Figure 5, adjusted to reflect the transition time at the 80 ps
output pins.
tpLH Differential Low to High | Measured at 50% differential voltage from input to
- 0.5 2 ns
Propagation Delay output.
tpHL leferentlgl High to Low 05 2 ns
Propagation Delay
tskp Pulse Skew ®) |tpH|_—tp|_H| 20 ps
tsko Output Skew Difference in propagation delay among data paths in
© 0 the same device. 200 ps
tskpp Part-to-Part Skew ©® Difference in propagation delay between the same
output from devices operating under identical 500 ps
condition.
tsm Mux Switch Time Measured from Vy or V,_ of the mux-control or
loopback control to 50% of the valid differential 1.8 6 ns
output.
RJ Device Random Jitter See Figure 5 for test circuit.
QRO Alternating-1-0 pattern.
Pre-emphasis disabled.
At 1.25 Gbps 2 psrms
At 4 Gbps 2 psrms
DJ Device Deterministic See Figure 5 for test circuit.
Jitter ® ©) Pre-emphasis disabled.
At 4 Gbps, PRBS7 pattern 30 pspp
DRyax Maximum Data Rate ©®) | Tested with alternating-1-0 pattern 4 Gbps

(5) Specified by desigh and characterization using statistical analysis.

(6) tsko is the magnitude difference in the propagation delays among data paths between switch A and switch B of the same port and
similar data paths between port 0 and port 1. An example is the output skew among data paths from SIA_0+ to LO_0%, SIB_0+ to
LO_04, SIA_1+to LO_1+ and SIB_1+ to LO_1+. Another example is the output skew among data paths from LI_O+ to SOA_0+, LI_O0+ to
SOB_04, LI_1+ to SOA_1+ and LI_1+ to SOB_1+. tgko also refers to the delay skew of the loopback paths of the same port and
between similar data paths between port 0 and port 1. An example is the output skew among data paths SIA_0+ to SOA_0%, SIB_0+ to
SOB_04, SIA_1+ to SOA_1+ and SIB_1+ to SOB_1+.

(7) Device output random jitter is a measurement of the random jitter contribution from the device. It is derived by the equation sqrt(RJout*—
RJin?), where RJgur is the random jitter measured at the output of the device in psrms, RJ,y is the random jitter of the pattern generator
driving the device.

(8) Device output deterministic jitter is a measurement of the deterministic jitter contribution from the device. It is derived by the equation
(DIoytDI\N), where DIy is the peak-to-peak deterministic jitter measured at the output of the device in pspp, DJ)y is the peak-to-
peak deterministic jitter of the pattern generator driving the device.

Timing Diagrams

80% ] 4\80% T
ov  vobB

20% 20%

R |— —!

Figure 2. Driver Output Transition Time
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Figure 4. Test condition for output pre-emphasis duration
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Figure 6. Receiver Input Termination and Bias Circuit
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APPLICATION INFORMATION

The DS40MB200 input equalizer provides equalization to compensate about 5 dB of transmission loss from a
short backplane transmission line. For characterization purposes, a 25-inch FR4 coupled micro-strip board trace
is used in place of the short backplane link. The 25-inch microstrip board trace has approximately 5 dB of
attenuation between 375 MHz and 1.875 GHz, representing closely the transmission loss of the short backplane
transmission line. The 25-inch microstrip is connected between the pattern generator and the differential inputs of
the DS40MB200 for AC measurements.

Finished Trace Separation between . . . Dielectric Constant

Trace Length Width W Traces Dielectric Height H €r Loss Tangent
25 inches 8.5 mil 11.5 mil 6 mil 3.8 0.022
Data eye from pattern generator Data eye after 25-inch FR4 trace Data eye after DS40MB200
> > >
L L L
> > | >
€ € €
o o o
o o o
o~ o~ o~
50 ps/DIV 50 ps/DIV 50 ps/DIV
Pattern

Generator, 4 Gb/s DS40MB200
M
D+ 25-inch FR4 IN* QUT* 40-inch
D- board trace IN- EQ u D> FR4 trace
X OUT-

200 mV/DIV

50 ps/DIV

Figure 7. Data Input and Output Eye Patterns with Driver Set to 0 dB Pre-emphasis
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Data eye from pattern generator Data eye after 25-inch FR4 trace Data eye after DS40MB200

2 = =

8 S S

> > >

€ € [

o o o

o o o

o~ o N

50 ps/DIV 50 ps/DIV 50 ps/DIV

Pattern

Generator, 4 Gb/s DS40MB200
M
D+ 25-inch FR4 N+ OUT+ 40-inch
D- board trace IN- EQ u D> FR4 trace
X OuUT-

271 pattern DJ D

200 mV/DIV

50 ps/DIV

Figure 8. Data Input and Output Eye Patterns with Driver Set to 9 dB Pre-emphasis
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: L SOA .
| SerDes d
L1 »| ™ HT {—1H b SOB -
> »
PHY " asic > T_CK
< < RD SI'A'
< < R_CLK LO 1
) - HR e H___ 39— siB
Il
L———{———ﬂ : 1T ]
I | REFCLK : Mux/Buf
Clock ] |
Distribution SR | uC
ASIC or FPGA with integrated SerDes iy

| Switch Card 2
Switch Card 1

- ===
] -
|
| SerDes — =
| »| 0 HT U >
: Switch »| T_cLk >
| ASIC -
| : RD |—C3
| < R_CLK HR [« 1
! <
[ N, -

ﬁ +—p{ REFCLK : |

Clock ] :

Distribution R |

ASIC or FPGA with integrated SerDes —
Figure 9. System Diagram (showing data paths of port 0)
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Figure 10. Application Diagram (showing data paths of port 0)
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ©) @ (/5)
DS40MB200SQ NRND WQFN NJU 48 250 TBD Call Tl Call TI -40 to 85 40MB200
DS40MB200SQ/NOPB ACTIVE WQFN NJU 48 250 Gg:eneon S(I;/(I)BI:)S CU SN Level-3-260C-168 HR -40 to 85 40MB200 Samples

® 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

@ 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/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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.
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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
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | 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 QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
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)
DS40MB200SQ WQFN NJU 48 250 178.0 16.4 7.3 7.3 1.3 12.0 | 16.0 Q1
DS40MB200SQ/NOPB WQFN NJU 48 250 178.0 16.4 7.3 7.3 1.3 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DS40MB200SQ WQFN NJU 48 250 213.0 191.0 55.0
DS40MB200SQ/NOPB WQFN NJU 48 250 213.0 191.0 55.0
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products
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Logic
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Wireless Connectivity
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Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
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