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8-CHANNEL, 12-/10-/8-BIT, 2.7-V TO 5.5-V LOW POWER DIGITAL-TO-ANALOG
CONVERTERS WITH POWER DOWN AND INTERNAL REFERENCE

FEATURES

Eight Voltage Output DACs in One Package
— TLV5630 ... 12-Bit

— TLV5631 ... 10-Bit

— TLV5632...8-Bit

— 1 upsin Fast Mode

— 3pusin Slow Mode

APPLICATIONS

Digital Servo Control Loops

Digital Offset and Gain Adjustment
Industrial Process Control

Machine and Motion Control Devices
Mass Storage Devices

DW OR PW PACKAGE

* Programmable Settling Time vs Power (TOPVIEW)
Consumptlon DGND [ | 10 20|11 DVpp
— 1usin Fast Mode DIN 1| 2 19|13 DOUT
— 3psin Slow Mode SCLK LI |3 18T LDAC
B . FS 1|4 17 |13 MODE
18 mwW fn Slow Mode at 3V sRE C | 5 16| ReF
— 48 mW in Fast Mode at 3V OUTE CI! s 15|11 oUTD
» Compatible With TMS320 and SPI Serial Ports OUTF 1| 7 14|77 OUTC
« Monotonic Over Temperature ouTG 1|8 13171 OUTB
. PR OUTH [I 9 12 |13 OUTA
Low Power_ Consumption: acnD | 10 1 |FO Avep
— 18 mW in Slow Mode at 3V

— 48 mW in Fast Mode at 3V
 Power-Down Mode
* Internal Reference
» Data Output for Daisy-Chaining

DESCRIPTION

The TLV5630, TLV5631, and TLV5632 are pin-compatible, eight-channel, 12-/10-/8-bit voltage output DACs
each with a flexible serial interface. The serial interface allows glueless interface to TMS320 and SPI, QSPI, and
Microwire serial ports. It is programmed with a 16-bit serial string containing 4 control and 12 data bits.

Additional features are a power-down mode, an LDAC input for simultaneous update of all eight DAC outputs,
and a data output which can be used to cascade multiple devices, and an internal programmable band-gap
reference.

The resistor string output voltage is buffered by a rail-to-rail output amplifier with a programmable settling time to
allow the designer to optimize speed vs power dissipation. The buffered, high-impedance reference input can be
connected to the supply voltage.

Implemented with a CMOS process, the DACs are designed for single-supply operation from 2.7 V to 5.5 V, and
can operate on two separate analog and digital power supplies. The devices are available in 20-pin SOIC and
TSSOP packages.

Q 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.

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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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

AVAILABLE OPTIONS

T, PACKAGE
SOIC (DW) TSSOP (PW) RESOLUTION
TLV5630IDW TLV56301PW 12
40°C to 85°C TLV5631IDW TLV5631IPW 10
TLV5632IDW TLV5632IPW 8
FUNCTIONAL BLOCK DIAGRAM
REF (D—— —_—_——————
I
< N
e
Votage. '
| |
| 12/10/3 12/10/3
1Vor2Vv | " "
e, | prc oAC A
| Latch Lateh
scLlk O—P |
piIN (D—P |
pout O4¢——  seria 12 e
FSC Interface 7 our
sy g . P e s bAC A P EES
ac O
Terminal Functions
TERMINAL
110 DESCRIPTION
NAME NO.
AGND 10 P | Analog ground
AVpp 11 P | Analog power supply
DGND P | Digital ground
DIN | Digital serial data input
DOUT 19 O | Digital serial data output
DVpp 20 P | Digital power supply
FS 4 | Frame sync input
LDAC 18 | Load DAC. The DAC outputs are only updated, if this signal is low. It is an asynchronous input.
MODE 17 | DSP/uC mode pin. High = pC mode, NC = DSP mode.
PRE 5 I | Preset input
REF 16 I/O | Voltage reference input/output
SCLK 3 | Serial clock input
OUTA-OUTH 12-15, 6-9 O |DACoutputs A,B,C,D, E,F,GandH
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature (unless otherwise noted)

UNIT

Supply voltage, (AVpp, DVpp to GND)

Vv

Reference input voltage range

-0.3VtoAVpp +0.3

Digital input voltage range

-0.3VtoDVpp +0.3

Operating free-air temperature range, Tp

-40°C to 85°C

Storage temperature range, Tgg

-65°C to 150°C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds

260°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.

RECOMMENDED OPERATING CONDITIONS

MIN TYP MAX UNIT

5-V operation 45 5 5.5 \%
Supply voltage, AVoo. DVoo 3-V operation 27 3 3.3 v
. - . DVDD =27V 2
High-level digital input, V|, Vo =55V Y \Y
DD — . B
Low-level digital input, V,_ Vo =55V 10 \%
DD — . .

AVpp =5V, See M

GND  2.048  AVpp

Reference voltage, Vet 1 \%
AVpp =3V, See D GND  1.024  AVpp
Analog output load resistance, R, 2 kQ
Analog output load capacitance, C_ 100 pF
Clock frequency, fc 30 MHz
Operating free-air temperature, Tp -40 85 °C
(1) Reference input voltages greater than AVpp/2 causes saturation for large DAC codes.
ELECTRICAL CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)
PARAMETER | TEST CONDITIONS MIN  TYP MAX| UNIT
POWER SUPPLY
No load, All inputs = DVpp or GND, Fast 16 21

Ibb Power supply current Vief = 2.048 V, See @ Slow p 8 mA

Power-down supply

current 01 WA
POR Power on threshold 2 \%
PSRR Z‘ii\ger supply rejection | - scale, see @ -50 dB

(1) Ipp is measured while continuously writing code 2048 to the DAC. For V| < DVpp - 0.7 V and V,_> 0.7 V, supply current increases.
(2) Power supply rejection ratio at full scale is measured by varying AVpp and is given by: PSRR = 20 log [(Eg(AVppmax) -

EG(AVDDmin))NDDmaX]

Copyright © 2000-2008, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS (continued)
over recommended operating conditions (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
STATIC DAC SPECIFICATIONS
TLV5630 12 Bits
Resolution TLV5631 10 Bits
TLV5632 8 Bits
TLV5630 Code 40 to 4095 +2 +6 LSB
INL Integral nonlinearity TLV5631 Viegg=1V,2V Code 20 to 1023 +0.5 +2 LSB
TLV5632 Code 6 to 255 0.3 +1 LSB
TLV5630 Code 40 to 4095 +0.5 +1 LSB
DNL Differential nonlinearity | TLV5631 Ve =1V, 2V Code 20 to 1023 +0.1 +1 LSB
TLV5632 Code 6 to 255 +0.1 +1 LSB
Eys ig;loe)scale error (offset error at zero +30 my
Eyq TC zg_‘;?f ii?earitte error temperature 30 Lv/eC
Ec Gain error +0.6 S(?:Ig”\/
EGTC Gain error temperature coefficient 10 ppm/°C
OUTPUT SPECIFICATIONS
Vo Voltage output range R.=10kQ 0 AVpp-0.4 \%
gcuctﬁr“atc';ad regulation | g -2 kavs 10kQ 03| gt
REFERENCE OUTPUT
Vrerout.  Low reference voltage |Vpp >4.75V 1.010 1.024 1.040 \%
VreroutH  High reference voltage 2.020 2.048 2.096 \%
Iref(sourcey ~ OuUtput source current 1 mA
Iref(sink) Output sink current -1 mA
Load capacitance See @ 1 10 uF
PSRR rPac:iv(\)/er supply rejection 60 dB
REFERENCE INPUT
V| Input voltage range 0 AVpp \%
R, Input resistance 50 kQ
C Input capacitance 10 pF
Reference input Vrer = 0.4V, + 2.048 Vdc, Fast 22 MHz
bandwidth Input code = 0x800 Slow 1.9 MHz
Reference feedthrough | Vier = 2V, at 1 kHz + 2.048 Vdc, See @ 84 dB
DIGITAL INPUTS
Iy cHL:gr]rhe-rIﬁVd digital input V, = DVpp 1 LA
I Iggnlélr?tvel digital input V=0V 1 LA
C Input capacitance 8 pF
(3) In parallel with a 100-nF capacitor
(4) Reference feedthrough is measured at the DAC output with an input code = 0x000.
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ELECTRICAL CHARACTERISTICS (continued)
over recommended operating conditions (unless otherwise noted)
PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT

DIGITAL OUTPUT

High-level digital output | R_ = 10 kQ
Von voltage 2.6 v
v Low-level digital output | R = 10 kQ 0.4 v

oL voltage :

Output voltage rise time | R_ = 10 kQ, C, = 20 pF, Includes propagation delay 5 10 ns
ANALOG OUTPUT DYNAMIC PERFORMANCE

Output settling time, full | , _ _ ) Fast 3
tsFs) scale R =10 kQ, C_ =100 pF, See Slow 7 us

Output settling time, _ _ ) Fast 0.5 1
tS(CC) code to code R =10 kQ, C_ =100 pF, See Slow 2 us

- Fast 4 10
SR Slew rate R. =10 kQ, C_ = 100 pF, See Vips
Slow 1 3
Glitch energy See ® nv-s
Channel crosstalk 10 kHz sine, 4 Vpp 90 dB

(5) Settling time is the time for the output signal to remain within £0.5 LSB of the final measured value for a digital input code change of

0x080 to OXFFF and OxFFF to 0x080, respectively. Assured by design; not tested.

(6) Settling time is the time for the output signal to remain within £0.5 LSB of the final measured value for a digital input code change of one
count. The max time applies to code changes near zero scale or full scale. Assured by design; not tested.
(7) Slew rate determines the time it takes for a change of the DAC output from 10% to 90% full-scale voltage.

(8) Code transition: TLV5630 - Ox7FF to 0x800, TLV5631 - 0x7FCto 0x800, TLV5632 - 0x7F0 to 0x800.

DIGITAL INPUT TIMING REQUIREMENTS

PARAMETER MIN  TYP MAX| UNIT
tsu(Fs-cK) Setup time, FS low before next negative SCLK edge 8 ns
teu(C16£S) Setup time, 16" negative edge after FS low on which bit DO is sampled before rising edge 10 ns

- of FS. uC mode only
tsu(Fs-c17) uC mode, setup time, FS high before 17" negative edge of SCLK. 10 ns
tsu(CK-FS) DSP mode, setup time, SLCK low before FS low. 5 ns
twi(LDAC) LDAC duration low 10 ns
twH SCLK pulse duration high 16 ns
twi SCLK pulse duration low 16 ns
tsu(Fs-cK) Setup time, FS low before first negative SCLK edge 8 ns
tsu(D) Setup time, data ready before SCLK falling edge ns
th(p) Hold time, data held valid after SCLK falling edge ns
twH(FS) FS duration high 10 ns
twL(Fs) FS duration low 10 ns
ts Settling time Si?):ccs:
Copyright © 2000-2008, Texas Instruments Incorporated Bubmit Documentation FeedbacK 5
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TYPICAL CHARACTERISTICS

OUTPUT LOAD REGULATION

OUTPUT LOAD REGULATION

1 T 1 T
VDD=3V, Vbbb =5V,
09 Vs =1V, 0.9 Ve =2V,
Zero Scale / Zero Scale /
0.8 0.8
> / Fast / Fast
07 > 07
: / : /
8 o
s 0.6 / % 0.6 /
>
5 05 2 05
g / : /
> =
o = A4
| 0.4 / ? 0 /
>O 0.3 / >O 0.3 /
0.2 0.2
0.1 0.1
Slow Slow
0 ; 0 f
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Sinking Current — mA Sinking Current — mA
Figure 1. Figure 2.
OUTPUT LOAD REGULATION OUTPUT LOAD REGULATION
2.06 T T 412 v T 5\/I
Vpp=3V, DD = ’
Vet =1V, 411 Viegf =2V, i
2.055 — Full Scale — : \\ Fast Full Scale
. Slow S
? 20 %\ ? 4.1 \
o 5 Fast = o Slow \\\
2 g §
S 2045 \ > N
2 R~ 3 408 <
5 204 ~ S \
! ' 407
N
o) @]
> 2,035 =
4.06
2.03 4.05
2.025 4.04
-0.05 -05 -1 -15 -2 -25 -3 -35 -4 6 05 -1 -15 -2 -25 -3 -35 -4
Sourcing Current — mA Sourcing Current — mA
Figure 3. Figure 4.
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TYPICAL CHARACTERISTICS (continued)
TLV5630 INTEGRAL NONLINEARITY
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TLV5631 INTEGRAL NONLINEARITY
Vs
CODE
2.0
m
9w 15
5 10
g o5
£ 00 YA N I W e A " NMW
g : v AV AT v
© 05
g
= -1.0
I
., 15
zZ
- =20
0 256 512 768 1024
Code
Figure 7.
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TYPICAL CHARACTERISTICS (continued)
TLV5631 DIFFERENTIAL NONLINEARITY
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Figure 8.
TLV5632 INTEGRAL NONLINEARITY
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Figure 9.
TLV5632 DIFFERENTIAL NONLINEARITY
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Figure 10.
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PARAMETER MEASUREMENT INFORMATION

DIN X X

I
DOUT X X

D151X D14t X

p1' X po’

X x

|<—|—>|—

Fs | | |
(uC mode) | |

|
[ I<—>|— tsu(Fs - cK)

[ \
tsuFs - C17)j¢———p|

tsu(c16 - FS)—}d—P:
/

FS \l
(DSP Mode)

[¢—>— tsyck -Fs)

twL(Fs) ((

/

t Previous input data

twL(LDAC) —:<—PI

OUTx

Figure 11. Serial Interface Timing

N +0.5 LSB

ts

Figure 12. Output Timing
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APPLICATION INFORMATION

GENERAL FUNCTION

The TLV5630/31/32 are 8-channel, single-supply DACs, based on a resistor string architecture. They consist of a
serial interface, a speed and power-down control logic, an internal reference, a resistor string, and a rail-to-rail
output buffer.

The output voltage (full scale determined by reference) for each channel is given by:

CODE

ZREF 0x1000

\

where REF is the reference voltage and CODE is the digital input value. The input range is 0x000 to OxXFFF for
the TLV5630, 0x000 to OXFFC for the TLV5631, and 0x000 to OxXFFO for the TLV5632.

POWER ON RESET (POR)

The built-in power-on-reset circuit controls the output voltage after power up. On power up, all latches including
the preset register are set to zero, but the DAC outputs are only set to zero if the LDAC is low. The DAC outputs
may have a small offset error produced by the output buffer. The registers remains at zero until a valid write
sequence is made to the DAC, changing the DAC register data. This is useful in applications where it is
important to know the state of the outputs of the DAC after power up. All digital inputs must be logic low until the
digital and analog supplies are applied. Any logic high voltages applied to the logic input pins when power is not
applied to AVpp and DVpp, may power the device logic circuit through the overvoltage protection diode causing
an undesired operation. When separate analog (AVpp) and digital (DVpp) supplies are used, AVpp must come up
first before DVpp, to ensure that the power-on-reset circuit operates correctly.

SERIAL INTERFACE

A falling edge of FS starts shifting the data on DIN starting with the MSB to the internal register on the falling
edges of SCLK. After 16 bits have been transferred, the content of the shift register is moved to one of the DAC
holding registers, depending on the address bits within the data word. A logic 0 on the LDAC pin is required to
transfer the content of the DAC holding register to the DAC latch and to update the DAC outputs. LDAC is an
asynchronous input. It can be held low if a simultaneous update of all eight channels is not needed.

For daisy-chaining, DOUT provides the data sampled on DIN with a delay of 16 clock cycles.

DSP Mode:

s |

DIN | X |D15|D14|

|D1|DO|E15|E14| |E1|E0|X| |X|X|F15|F15|

((
)]
((
)]
((
)]
((
)]

G~ 9 9= -

DIN|X|D15|D14| |D1|DO|X|E15|E14| |E1|E0|X| ?|X|F15|F15|
)
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Difference between DSP mode (MODE = N.C. or 0) and pC (MODE = 1) mode:

e In uC mode, FS needs to be held low until all 16 data bits have been transferred. If FS is driven high before
the 16" falling clock edge, the data transfer is cancelled. The DAC is updated after a rising edge on FS.

« In DSP mode, FS needs to stay low for 20 ns and can go high before the 16" falling clock edge.

» In DSP mode there needs to be one falling SCLK edge before FS goes low to start the write (DIN) cycle. This
extra falling SCLK edge has to happen at least 5 ns before FS goes low, tgck.rs) 2 5 ns.

* In pC mode, the extra falling SCLK edge is not necessary. However, if it does happen, the extra negative
SCLK edge is not allowed to occur within 10 ns after FS goes HIGH to finish the WRITE cycle (tsyes-c17))-

SERIAL CLOCK FREQUENCY AND UPDATE RATE
The maximum serial clock frequency is given by:
1

f = = 30 MHz
sclkmax tWhmin + tWlmin
The maximum update rate is:
_ 1 _
fupdatemax = " (t o ) = 1.95 MHz
whmin wimin

Note, that the maximum update rate is just a theoretical value for the serial interface, as the settling time of the

DAC has to be considered also.

DATA FORMAT

The 16-bit data word consists of two parts:
e Address bits (D15...D12)
« Data bits (D11...D0)

D15 | D14 | D13 | D12 | D11 [ p1o | D9 | b8 | b7 | b6 | b5 | pa | b3 | b2 | p1 | Do

A3 A2 Al A0 Data

AXx: Address bits. See table.

REGISTER MAP

>
w
>
N
>
=
>
o

FUNCTION

DAC A

DACB

DACC

DACD

DACE

DAC F

DAC G

DACH

CTRLO

CTRL1

Preset

Reserved

DAC A and B

DAC C and D

DAC E and F

Frlr|lkr|FP|RP|R|rP|rR|o|o|o|o|o|lo|o|o

FP|IFP|IPIPIOO|IO|O(FR|FP|FP|P|IO|lOC|O|O
FP|IP|IO|O(FRP|FP|IO|O(FR|FP|O|O|F|F|O|O
PO | O(FRP|O|FRP|O(FRP|O|FP|O|FR|O|F|O

DAC G and H
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DAC A-H AND TWO-CHANNEL REGISTERS

Writing to DAC A-H sets the output voltage of channel A-H. It is possible to automatically generate the
complement of one channel by writing to one of the four two-channel registers (DAC A and B etc.).

The TLV5630 decodes all 12 data bits. The TLV5631 decodes D11 to D2 (D1 and DO are ignored). The TLV5632
decodes D11 to D4 (D3 to DO are ignored).

PRESET

The outputs of the DAC channels can be driven simultaneously to a predefined value stored in the preset register
by driving the PRE input pin low and asserting the LDAC input pin. The preset register is cleared (set to zero) by
the POR circuit after power up. Therefore, it must be written with a predefined value before asserting the PRE
pin low, unless zero is the desired preset value. The PRE input is asynchronous to the clock.

CTRLO
BIT D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Function X X X X X X X PD DO R1 RO IM

Default X X X X X X X 0 0 0 0 0
PD : Full device power down 0 = normal 1 = power down
DO : DOUT enable 0 = disabled 1 = enabled
R1:0 : Reference select bits 0 = external 1 = external, 2 = internal 1 V, 3 = internal 2 V
IM : Input mode 0 = straight binary 1 = twos complement

X : Reserved

If DOUT is enabled, the data input on DIN is output on DOUT with a 16-cycle delay. That makes it possible to
daisy-chain multiple DACs on one serial bus.

CTRL1
BIT D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Function X X X X PGH PEF PCD PAB SGH SEF SCD SAB
Default X X X X 0 0 0 0 0 0 0 0
Pyy : Power Down DACyy 0 =normal 1 = power down
Sxy : Speed DACyy 0 = slow 1 = fast

XY : DAC pair AB, CD, EF or GH

In power-down mode, the amplifiers of the selected DAC pair are disabled and the total power consumption of
the device is significantly reduced. Power-down mode of a specific DAC pair can be selected by setting the Pyy
bit within the data word to 1.

There are two settling time modes: fast and slow. Fast mode of a DAC pair is selected by setting Syy to 1 and
slow mode is selected by setting Syy to 0.

12 Bubmif Documentafion FeedbacK Copyright © 2000-2008, Texas Instruments Incorporated
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REFERENCE

The DAC reference can be sourced internally or externally by programming bits D2 (R1) and D1 (RO) of the
CTRLO register (address = 08h). If an external source of reference is applied to the REF pin, the device must be
configured to accept the external reference source by setting R1 and RO to 00 or 01. If R1 and RO is set to select
for internal reference, a voltage of 1.024 V (if R1 and RO = 10) or 2.048 V (if R1 and RO = 11) is available. The
internal reference can source up to 1 mA, therefore. it can be used as an external system reference. A
decoupling capacitor must be connected to the REF pin if internal reference is selected to ensure output stability.
A 1 pF to 10 pF capacitor in parallel to a 100 pF capacitor should be sufficient, see Figure 13.

V(REF)

Pin 16

10 uF il: 100 pF

Figure 13. Reference Pin Decoupling Connection

REF TLV56xx

1
l

BUFFERED AMPLIFIER

The DAC outputs are buffered by an amplifier with a gain of two, which are configurable as Class A (fast mode)
or Class AB (slow or low-power mode). The output buffers have near rail-to-rail output with short-circuit
protection, and can reliably drive a 2-kQ load with a 100-pF load capacitance.

Copyright © 2000-2008, Texas Instruments Incorporated Bubmit Documentation FeedbacK 13
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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 0) (6) ®3) (4/5)
TLV5630IDW ACTIVE SoIC Dw 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5630I Samples
& no Sh/Br) a—
TLV5630IDWG4 ACTIVE SoIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5630I Samples
& no Sh/Br) a—
TLV56301PW ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5630 Samples
& no Sh/Br) —
TLV5630IPWG4 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5630
& no Sh/Br) a—
TLV5630IPWR ACTIVE TSSOP PW 20 2000  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5630 Eamnles
& no Sh/Br) a—
TLV5630IPWRG4 ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5630 Esrrrales
& no Sh/Br) a—
TLV5631IDW ACTIVE SoIC DwW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5631I e
& no Sh/Br) o
TLV5631IDWG4 ACTIVE SoIC DwW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5631I g e
& no Sh/Br)
TLV5631IDWR ACTIVE SoIC DwW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5631I Eerrimles
& no Sh/Br) p—
TLV5631IPW ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5631 Samples
& no Sh/Br) . -
TLV5631IPWG4 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5631
& no Sh/Br) . -
TLV5631IPWR ACTIVE TSSOP PW 20 2000 Green (RoOHS CU NIPDAU Level-1-260C-UNLIM ~ -40to 85 TY5631
& no Sh/Br) a—
TLV5631IPWRG4 ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5631 Samples
& no Sh/Br) a—
TLV5632IDW ACTIVE SoIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5632I Samples
& no Sh/Br) a—
TLV5632IDWG4 ACTIVE soic DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5632I
& no Sh/Br) —
TLV5632IDWR ACTIVE SoIC DW 20 2000  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLV5632I
& no Sh/Br) a—
TLV5632IPW ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5632 Samples
& no Sh/Br) . -~
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 2 (6) ®3) (415)
TLV5632IPWG4 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5632 m
& no Sh/Br)
TLV5632IPWR ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5632
& no Sh/Br) P
TLV5632IPWRG4 ACTIVE TSSOP PW 20 2000  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TY5632
& no Sh/Br)

@ 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 Sh 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 TI'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 Tl 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
7'} |¢ 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 QrSprocket 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)
TLV5630IPWR TSSOP PW 20 2000 330.0 16.4 695 | 7.1 1.6 8.0 16.0 Q1
TLV5631IDWR SoIC DW 20 2000 330.0 24.4 108 | 133 | 2.7 12.0 | 24.0 Q1
TLV5631IPWR TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
TLV5632IDWR SOIC DwW 20 2000 330.0 24.4 10.8 | 13.3 2.7 12.0 | 240 Q1
TLV5632IPWR TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV5630IPWR TSSOP PW 20 2000 367.0 367.0 38.0
TLV5631IDWR SoIC DW 20 2000 367.0 367.0 45.0
TLV5631IPWR TSSOP PW 20 2000 367.0 367.0 38.0
TLV5632IDWR SOIC DW 20 2000 367.0 367.0 45.0
TLV5632IPWR TSSOP PW 20 2000 367.0 367.0 38.0
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MECHANICAL DATA

DW (R—PDS0O—-G20) PLASTIC SMALL QUTLINE

0.512 (13,00)
0.496 (12,60)

TAAARRAARR

0.299 (7,60)
0.291 (7,40)

- )

HHHHBEHHHHH
1 10
\F;Qel Area J JLW
[-9]0.010 (0,25) @]

- \
[ \ ( ! ;
S UHEEEEEEE AV . J |
I T 0.012 (0,30) \\ -~

~
- |

L 0.104 (2,65) Max 0.004 (0,10)
/ — -
L -
0.013 (0,33) N
0.008 (0,20)1 / \
/
, | \
% | []0.004 (0,10)
Gauge Plane —{ —'vf' :
9 — 7= Seating Plane
}/”T )
0.010 (0,25) 08 7
0.050 (1,27)
0.016 (0,40)

4040000-4 /G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

D

Falls within JEDEC MS—013 variation AC.
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LAND PATTERN DATA

DW (R—PDS0O-G20) PLASTIC SMALL OUTLINE
ExamplzeNE:):rg) Layout Steng:hilojgp%rsings
20x0,6—] |— -—18x1,27 — —20x0,55 18x1,27
i nnnnnnni o L D0
INIRIRIRIRIRIRIRIN] (I RIRIRIRIRIRIRIRINN
9,4 9,4
AR ihhnhhnh

Non Solder Mask Define Pad

Solder Mask Opening
(Note E)

Pad Geometry
(Note C)

4209202-4/F 08/13

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C

D

. Refer to IPC7351 for alternate board design.

. Laser cutting apertures with trapezoidal walls and dlso rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC-7525

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE

/ N
A
| P o pJ M
J | Bes

0,15 NOM

g _
6,60 > 0,75
6,40 0.50

[ | [\ \
v Seating P\one# / ‘

L 1,20 MAX 0.15 (B[00

,05

(=}

4040064-5/G 02/

NOTES:

E.

A. Al linear dimensions are in millimeters.
B.

Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE

Example Board Layout

|<—18XO,65

nonnalI

5,6
<2
l/' h__//’
/
/ Example
/ Non Soldermask Defined Pad
[T TN Example
;s '\ .
i | g s
,/ —>_<— 0’3 3
/ ! \
! ! _\‘
\\\ 1 ’6 | /l Pad Geometry

\‘\\ O 07 /'I
N AII Around /

______

Based on a stencil thickness
of .127mm (.005inch).

20x0,25 —=| |=—

JUNDUUDDL

1,95

5,6

(RO

18x0.65—— |=—

4211284-5/F 12/12

NOTES: All linear dimensions are in millimeters.

Publication IPC-7351 is recommended for alternate design.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

A
B. This drawing is subject to change without notice.
C
D
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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

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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