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DisplayPort 1:2 Switch With Integrated TMDS Translator

FEATURES
* One Input Port to One of Two Output Ports — 12 kV on all High Speed Pins
* Integrated TMDS Level Translator with — 8 kV on all Auxiliary and I°C Pins
Receiver Equalization « Enhanced Commercial Temperature Range:
» DP Port Supports Data Rates up to 2.7 Gbps 0°C to 85°C
» DP Port Supports Dual-Mode DisplayPort * 56 Pin 8 x 8 QFN Package
* DP Port Output Waveform Mimics Input
Waveform Characteristics APPLICATIONS
« TMDS Port Supports Data Rates up to 2.5 * Personal Computer Market
Gbps — Desktop PC

Notebook PC
Docking Station
Standalone Video Card

« Integrated I1°C Logic Block for DVI/HDMI
Connector Recognition

« Enhanced ESD:

DESCRIPTION

The SN75DP122A is a one Dual-Mode DisplayPort input to one Dual-Mode DisplayPort output or one TMDS
output. The TMDS output has a built in level translator compliant with Digital Video Interface (DVI) 1.0 and High
Definition Multimedia Interface (HDMI) 1.3b. The DisplayPort output follows the input signal in a manner that
provides the highest level of signal integrity while supporting the EMI benefits of spread spectrum clocking.
Through the SN75DP122A data rates of up to 2.7 Gbps through each link for a total throughput of up to 10.8
Gbps can be realized. The SN75DP122A supports Display Port Spec 1.1a

In addition to the switching of the DisplayPort high speed signal lines, the SN75DP122A also supports the
switching of the bidirectional auxiliary (AUX), Hot Plug Detect (HPD), and Cable Adapter Detect (CAD) channels.
The Auxiliary differential pair supports Dual-Mode DisplayPort operation through the DisplayPort port. Through
the TMDS port the auxiliary port is configured as an 12C port with an integrated 12C repeater.

The SN75DP122A is characterized for operation over ambient air temperature of 0°C to 85°C.

TYPICAL APPLICATION
DisplayPort
Enabled

Monitor or HDTV

DP++ > L C a
GPU DP++ SN75DP122A
T™MDS 5 /—“
HDMI / DVI
Monitor or HDTV
Computer/Notebook/Docking Station

2 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. Copyright © 2008, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas ’
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necessarily include testing of all parameters.
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These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘f ‘\ during storage or handling to prevent electrostatic damage to the MOS gates.
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TERMINAL FUNCTIONS

TERMINAL
1/0 DESCRIPTION

NAME NO.
MAIN LINK INPUT PINS
ML_IN O 3,4 | DisplayPort main link channel 0 differential input
ML_IN 1 6,7 | DisplayPort main link channel 1 differential input
ML_IN 2 9,10 | DisplayPort main link channel 2 differential input
ML_IN 3 12,13 | DisplayPort main link channel 3 differential input
MAIN LINK PORT A OUTPUT PINS
DP_SINK 0 56, 55 O | DisplayPort main link port a channel 0 differential output
DP_SINK 1 58, 52 O | DisplayPort main link port a channel 1 differential output
DP_SINK 2 50, 49 O | DisplayPort main link port a channel 2 differential output
DP_SINK 3 47, 46 O | DisplayPort main link port a channel 3 differential output
MAIN LINK PORT B OUTPUT PINS
TMDS_SINK 2 25,24 O | TMDS data 2 differential output
TMDS_SINK 1 22, 21 O | TMDS data 1 differential output
TMDS_SINK 0 19,18 O | TMDS data 0 differential output
TMDS_SINK CLK 16, 15 O | TMDS data clock differential output
HOT PLUG DETECT PINS
HPD 37 O | Hot plug detect output to the displayport source
DP_HPD_SINK 40 | DisplayPort port hot plug detect input
TMDS_HPD_SINK 32 | | TMDS port hot plug detect input
AUXILIARY DATA PINS
AUX_I2C 36, 35 /O | Source side bidirectional displayport auxiliary data line
AUX_SINK 45, 43 1/O | DisplayPort port bidirectional displayport auxiliary data line
:ig:gg; 22% /O | TMDS port bidirectional ddc data lines
CABLE ADAPTER DETECT PINS
CAD 39 O | Cable adapter detect output to the displayport source
CAD_SINK 41 | DisplayPort cable adapter detect input
CONTROL PINS
LP 30 | | Low power select bar
Priority 33 | Output port priority selection
DPVadj 1 | DisplayPort main link output gain adjustment
VSadj 26 | | TMDS compliant voltage swing control
[2C_EN 31 | | Internal IC register enable, used for HDMI / DVI connector differentiation
SUPPLY and GROUND PINS
VDD 2,8,34,48,54 5-V supply
vDD"! 38 HPD/CAD supply
VCC 14,17, 23 3.3-V supply
GND 5, 11, 20, 27, 42, 44, 51 Ground
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Table 1. Control Pin Lookup Table

SIGNAL LEVEL( STATE DESCRIPTION
H Normal Mode Normal operational mode for device
LP L Low Power Mode sth;/(iaC_eA |”s (;?r:g(:cijnm?saalr%m{g%?:sg state causing the outputs to go to a high impedance
o H TMDS Porthas | ¢y 1n P HPD_SINK and TMDS_HPD_SINK are high, the TMDS port is selected
Priority Priority
L DP Port has Priority | If both DP_HPD_SINK and TMDS_HPD_SINK are high, the DP port is selected
H HDMI _Tht_a In?ernal I2C register is activ_e and ree}dable when the TMDS port is selected
2C EN indicating that the connector being used is HDMI
- L DVI Thg InFernaI I2C register is disapled and pot readable when the TMDS port is selected
indicating that the connector being used is DVI
4.53 kQ Increased Gain Main link displayport output has an increased voltage swing
DPyaqj 6.49 kQ Nominal Gain Main link displayport output has a nominal voltage swing
10 kQ Decreased Gain Main link displayport output has a decreased voltage swing
VS, 5.11 kQ Compl{ismtn\éoltage Driver output voltage swing precision control to aid with system compliance

(1) (H) Logic High; (L) Logic Low

Explanation of the internal switching logic of the SN75DP122A is located in the application section at the end of

this data sheet.

ORDERING INFORMATION(

PART NUMBER PART MARKING PACKAGE
SN75DP122ARTQR 75DP122A 56-pin QFN Reel (large)
SN75DP122ARTQT 75DP122A 56-pin QFN Reel (small)

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl

web site at www-ir.com.

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted)("

VALUE UNIT
Supply voltage range® | Vpp, Vpp'! -0.3t05.25 v
Supply voltage range Vee —-0.3t0 3.6 \"
Main Link 1/0 (ML_IN x, DP_SINK x) Differential Voltage 1.5 \"
TMDS 1/0 -0.3t0 4 \
Voltage range HPD and CAD 1/O -0.3t05.25 \
Auxiliary 1/0 -0.3t05.25 \"
Control I/O -0.3t05.25 \
. Auxiliary and I2C I/0 +8000
Human body model® : %
o All other pins +12000
Electrostatic discharge - 3
Charged-device model® +1000 %
Machine model® +200 %
Continuous power dissipation See Dissipation Rating Table

(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 conditions beyond those indicated under recommended operating conditions
is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

) All voltage values, except differential voltages, are with respect to network ground terminal.
(3) Tested in accordance with JEDEC Standard 22, Test Method A114-B
) Tested in accordance with JEDEC Standard 22, Test Method A115-A
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DISSIPATION RATINGS

PCB JEDEC . DERATING FACTOR(™ Ta = 85°C
PACKAGE STANDARD Ta<25°C ABOVE T, = 25°C POWER RATING
, Low-K 3623 mW 36.23 mW/°C 1449 mW
56-Pin QFN (RTQ) :
High-K 1109 mW 11.03 mW/°C 443.9 mW

(1) This is the inverse of the junction-to-ambient thermal resistance when board-mounted and with no air flow.

THERMAL CHARACTERISTICS

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX(M UNIT
Ress ;l;;cs::g:c—f—board thermal 4x4 Thermal vias under powerpad 11.03 °C/W

Junction-to-case thermal

Reic  yesistance 20.4 =C/W

) R LP =5V, ML: V|p = 600 mV, 2.7 Gbps PRBS;
Device power dissipation

PD(1) . I AUX: V|D =500 mV, 1 MbpS PRBS; 250 305 mW
DisplayPort selected HPD/CAD = 5 V: Vop'! = Vop
. o LP =5V, ML: Vip = 500 mV, 2.5 Gbps PRBS;
Pop  ooce powerdissipation TMDS 26, v\, 3.3 v, 100 Kbps PRBS; HPD/CAD = 5 270 420 mw
V; Vpp ' = Vpp
Device power dissipation under LP =0V, ML: Vip = 600 mV, 2.7 Gbps PRBS;
Psp P P AUX: V|p = 500 mV, 1 Mbps PRBS; HPD/CAD = 75 85 i

low power

5V; Vpp ' = Vpp

(1) The maximum rating is simulated under 5.25 V VDD.

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX | UNIT
Vop Supply voltage 4.5 5 5.25 \
Vop | HPD and CAD output reference voltage 1.62 525 V
Vee Supply voltage 3 3.3 3.6 \
Ta Operating free-air temperature 0 85 °C
MAIN LINK DIFFERENTIAL PINS
Vip Peak-to-peak input differential voltage 0.15 1.40 Vv
dr Data rate 2.7| Gbps
Ry Termination resistance 45 50 55 Q
Voterm Output termination voltage 0 2 \"
TMDS DIFFERENTIAL OUTPUT PINS
AVce TMDS output termination voltage 3 3.3 3.6 \"
dr Data rate 25| Gbps
Ry Termination resistance 45 50 55 Q
AUXILIARY AND I°C PINS
V, Input voltage 0 5.25 \"
dr(aux) Auxiliary data rate 1| MHz
dri2c) [°C data rate 100| kHz
HPD, CAD, AND CONTROL PINS
ViH High-level input voltage 2 5.25 \"
Vi Low-level input voltage 0 0.8 \"
6 Bubmit Documentation Feedbach Copyright © 2008, Texas Instruments Incorporated
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DEVICE POWER

The SN75DP122A is designed to operate off of two supply voltages. The DisplayPort port and the digital logic
run off of the 5V supply voltage. The TMDS level translator is powered off of the 3.3V supply.

ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Iob LP =5V, Vpp ' = Vpp, Priority = 0 V 60 65
Supoly current ML: V|p = 600 mV, 2.7 Gbps PRBS mA
los pply AUX: Vip = 500 mV, 1 Mbps PRBS 0.1 0.25
DP/TMDS_HPD_SINK and CAD_SINK = 5 V
Ibp(e) LP =5V, Vpp ' = Vpp, Priority =1 V 2 4
Supply current ML: V|p = 500 mV, 2.5 Gbps PRBS A
lece) PPl AUX: V=2V, 100 kHz 80 110
DP/TMDS_HPD_SINK and CAD_SINK = 5 V
oo Supply current Vpp '=5.25V 0.1 4| mA
Isp Shutdown current LP=0V 1 16| uA

HOT PLUG AND CABLE ADAPTER DETECT

The SN75DP122A is designed to support the switching of the Hot Plug Detect and Cable adapter Detect signals.
The SN75DP122A has a built in level shifter for the HPD and CAD outputs. The output voltage level of the HPD
and CAD pins is defined by the voltage level of the Vpp ' pin.

When the DisplayPort port is selected, the state of CAD_SINK is propagated to the CAD output pin. If the TMDS
port is selected, the CAD output pin stays HIGH as long as that port is selected.

Explanation of HPD and the internal logic of the SN75DP122A is located in the application section at the end of
the data sheet.

ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vous High-level output voltage lon=-100pA, Vpp'=5V 45 5/ VvV
Vouss High-level output voltage lon=-100 pA, Vpp '=3.3V 3 33| V
Vohzs High-level output voltage lon=-100 pA, Vpp'=25V 2.25 25 v
Vouis High-level output voltage lon=-100 pA, Vpp'=1.8V 1.62 1.8 v
VoL Low-level output voltage lon = 100 pA, 0 0.4 Vv
Iy High-level input current V=20V, Vpp=5.25V -10 10 UA
I Low-level input current V. =08V, Vpp=5.25V -10 10 UA

SWITCHING CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpD(CAD) Propagation delay Vpp =5V 5 30| ns
tPD(HPD) Propagation delay Vpp =5V 30 110| ns
tr1(HPD) HPD logic switch pause time Vpp =5V 2 47| ms
traHPD) HPD logic switch time Vpp =5V 170 400| ms
tM(HPD) Minimum output pulse duration Vpp =5V 100 ns
tzHPD) Low power to high-level propagation delay Vpp =5V 30 50 110| ns
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HPD Input | ‘ HPD Output
. DP122A .

100 kQ | ‘ 100 kQ

Figure 1. HPD Test Circuit
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Figure 2. HPD Timing Diagram #1
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HPD_A & HPD_B
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Figure 3. HPD Timing Diagram #2
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\
50% — —
\
oV | |
|
tZ(HPD)H‘—W
Vpp*t | HPD
\
50% — - —
\
\
oV ‘
Figure 4. HPD Timing Diagram #3
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DisplayPort Auxiliary Pins

The SN75DP122A is designed to support the bidirectional auxiliary signals through the DisplayPort port in both a
differential (DisplayPort) mode and an 12C (DVI, HDMI) mode. The performance of the Auxiliary bus is optimized
based on the status of the CAD_SINK pin.

ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vpasst  Maximum passthrough voltage (CAD=1) Vpp=45V,V|=5V,lp=100 pA 2.4 4.2 \
loz Output current from unselected output Vpp=525V,Vo=0Vto36V,V,=0V -5 5 LA

. ) DC bias =1V, AC =1.4V,,, F =100 kHz,

Ciowfy /O capacitance when in low power CAD = High PP 9 12| pF

. . . DC bias =1V, AC =14V, F =100 kHz,

Cioen) VO capacitance when in normal operation CAD = Low PP 18 25 pF

ronco-  On resistance AUX+ Vop=45V,V, =0V, lop=5mA, CAD = Low 5 10 Q

AUX+)

r'oN(co- On resistance AUX- Vpp=4.5V,V,=3.6V, lp=5mA, CAD = Low 5 10 Q

AUX-)

ronct)  On resistance Vpp=4.5V, V=04V, Iop =3 mA, CAD = High 10 18 Q

Vpp = 4.5V, 100k pullup on AUX+ to 3.3V +10%, 1.48

Vauxs  Voltage on the AUX+ HPD_SINK = Low 1.81 Y
: Vpp = 4.5V, 100k pulldown on AUX- to GND, 1.48

Vaux- Voltage on the AUX HPD_SINK = Low 1.81 \Y

SWITCHING CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tsk(AUX) Intra-pair skew Vip=400mV, Vic=2V 350 400 ps
IL(aux) Single Line Insertion Loss Vip =500 mV, Vic =2V, F=1MHz, CAD = Low 0.4 dB
tpLH(AUXCO) Propagation delay time, low to high CAD = Low, F =1 MHz 3 ns
tPHL(AUXCO) Propagation delay time, high to low CAD = Low, F =1 MHz 3 ns
tpLH(AUXC) Propagation delay time, low to high CAD = High, F = 100 kHz 5 ns
tPHL(AUXCH) Propagation delay time, high to low CAD = High, F = 100 kHz 5 ns
10 Bubmit Documentation Feedbach Copyright © 2008, Texas Instruments Incorporated
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lo=5mA V=0V
° '!'LF AUX+ !
lo =5 mA —
o '!'LF AUX- V=36V
SN75DP122A
CAD=0
A
Source | | Sink
Connector L Connector
GND ] 25-33V
[
100 KQ L 1 MQ
75-200 nF | 75-200 nF
j 2 o |
50 Q 50 Q
0-2V I 0-2V
50 Q | AUX- | 50 Q
75-200 nF SN75DP122A | 75-200 nF
100 KQ 1MQ
CAD=0 |
B |
33V , , GND
Figure 5. Auxiliary Channel Test Circuit (CAD = LOW)
3.3V 3.3V
2 kQ 100 kQ
10 pF AUX 50 pF
I ik I
= CAD =1 —
Figure 6. Auxiliary Channel Test Circuit (CAD = HIGH)
22V
50%
1.8V I -
Tskaux)
Figure 7. Auxiliary Channel Skew Measurement
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Figure 8. Auxiliary Channel Delay Measurement (CAD = LOW)
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1.8V—
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36V | !

AUX
Output
+or-

1.8V—

oV
Figure 9. Auxiliary Channel Delay Measurement (CAD = HIGH)

DisplayPort Link Pins

The SN75DP122A is designed to support DisplayPort’s high speed differential main link through the DisplayPort
port. The main link 1/0 of the SN75DP122A are designed to track the magnitude and frequency characteristics of
the input waveform and replicate them on the output. A feature has also been incorporated in the SN75DP122A
to increase the either increase of decrease the output amplitude via the resistor connected between the DPVADJ
pin and ground.

ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

AViop) Vip = 200 MV, DPV,; = 6.5 kQ 0 30 60| mv
AVyo3) | Difference between input and output) voltages Vip = 300 mV, DPV,q4; = 6.5 kQ —24 1 36 mV
AVyowy | (Vob —Vip) Vip = 400 mV, DPV,q; = 6.5 kQ -45  -15 15| mv
AVyoe) Vip = 600 MV, DPV,; = 6.5 kQ 87 47 22| mV
RINT Input termination impedance 45 50 55 Q
Viterm Input termination voltage 0 2 \
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SWITCHING CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tR/F(DP) Output edge rate (20%—80%) Input edge rate = 80 ps (20%—80%) 115 160 ps
tpp Propagation delay time F=1 MHz, V|p = 400 mV 227 ps
tsk(1) Intra-pair skew F=1 MHz, V|p = 400 mV 20 ps
tsk(2) Inter-pair skew F=1 MHz, V|p = 400 mV 40 ps
toruIT(PP) Peak-to-peak output residual jitter dr = 2.7 Gbps, V|p = 400 mV, PRBS 27-1 25 35 ps

Viterm oV to2V
50 Q 50 Q
50 Q
‘ 0.5pF ‘
— | . | —
T TD Y l T 100 nF
VD+ I \%\%
e | D 1+ e —
t o z T 100 nF
VD- vz
Vip = Vps - Vp. Vop=Vy-Vz
Viem = (Vps + Vp.) Voc =My *Vz)
2 2
Figure 10. Main Link Test Circuit
> le—trFop
Input Edge Rate
20% to 80%
Figure 11. Main Link AV, and Edge Rate Measurements
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ML_IN x+

e S XX

Main Link 0V—
Input

Main Link
Output

ML x+ 22V

y
50%
|
/ | \
ML x- — | -— 1.8V

ML y+

| 50%
/ | \
ML y- — e 1.8V

Figure 13. Main Link Skew Measurements

22V

TMDS I°C Pins

When the TMDS port is selected the SN75DP122A utilizes an 1°C repeater. The repeater is designed to isolate
the parasitic effects of the system in order to aid with system level compliance.

In addition to the 12C repeater, the SN75DP122A also supports the connector detection °C register. This register
is enabled via the I°C_EN pin. When active an internal memory register is readable via the AUX_I>C I/O. The
functionality of this register block is described in the application section

ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
I Low input current Vec=36V,V, =0V -10 10 HA
Iikg(aux) Input leakage AUX_I2C pins Vec=36V,V, =36V -10 10 HA
14 Bubmit Documentation Feedbach Copyright © 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
Input/output capacitance P DC bias =1V, AC = 1.4V,
Cioaux) AUX_IPC pins f = 100 kHz 5] PF
ViHaux) High-level input voltage AUX_I2C pins 1.6 \
ViLaux) Low-level input voltage AUX_I2C pins -0.2 0.4 \
VoLaux) Low-level output voltage AUX_I2C pins lo =4 mA 0.5 0.6 \
likg(i2c) Input leakage current [°C SDA/SCL pins | Vgg =3.6V, V, = 4.95V -10 10 pA
. . DC bias =25V
2 ,
Cio(2c) Input/output capacitance 1°C SDA/SCL pins AC =3.5 V., f = 100 kHz 15 pF
ViH(20) High-level input voltage [C SDA/SCL pins 2.1 Vv
ViLi2c) Low-level input voltage [C SDA/SCL pins -0.2 1.5 Vv
VoL(2c) Low-level output voltage [C SDA/SCL pins |10 =4 mA 0.2 Vv
SWITCHING CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tery1  Propagation delay time, low to high Source to sink 204 459 ns
tpury  Propagation delay time, high to low Source to sink 35 140 ns
tpiye  Propagation delay time, low to high Sink to source 80 251 ns
tpure  Propagation delay time, high to low Sink to source 35 200 ns
t1 Output signal fall time Sink side 20 72 ns
teo Output signal fall time Source side 20 72 ns
fscL SCL clock frequency for internal register Source side 100| kHz
tw(L) Clock LOW period for I°C register Source side 4.7 ps
tw(H) Clock HIGH period for internal register Source side 4.0 us
tsu1 Internal register setup time, SDA to SCL Source side 250 ns
th(1) Internal register hold time, SCL to SDA Source side 0 ps
Touy  Internal register bus free time between STOP and START Source side 4.7 ps
tsu(2) Internal register setup time, SCL to START Source side 4.7 ps
th2) Internal register hold time, START to SCL Source side 4.0 us
tsu(3) Internal register hold time, SCL to STOP Source side 4.0 ps

3.3V
Vee
R =2kQ
PULSE
GENERATOR * DUT
C, =100 pF
R
T
ViN Vour Ji
Figure 14. Source Side Test Circuit (AUX_I’C)
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5V
R, = 2kQ
PULS
GENERATOR g D.UT.
C_ =400 pF
Ry
ViN Vout

Figure 15. Sink Side Test Circuit (SCL, SDA)

5V
12C_scL/ | |
2C_sbA NS 16V
Input \ \
iiiiiiiiiiii 01V

3.3V

AUX_12C (p)/
AUX_I2C (n)
Output

3.3V

AUX_I2C (p)/
AUX_I2C (n)
Input

80%

I2C_SscL/
I2C_SDA
Output

Figure 17. Sink Side Output AC Measurements
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AUX_I2C (p)/
AUX_I2C (n)
Input

I2C_ScCL/
I2C_SDA
Output

Figure 18. Sink Side Output AC Measurements Continued

TMDS MAIN LINK PINS

33V

0.5V

The TMDS port of the SN75DP122A is designed to be compliant with the Digital Video Interface (DVI) 1.0 and
High Definition Multimedia Interface (HDMI) 1.3 specifications. The differential output voltage swing can be fine

tuned with the VSadj resistor.

ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VoH Single-ended HIGH level output voltage AVCC -10 AVCC+10 mV
VoL Single-ended LOW level output voltage AVCC —-600 AVCC —400 mV
Vswing  Single-ended output voltage swing AVCC = 3.3V, Ry =50 Q 400 600 mV
Change in steady-state common-mode output _
Vocss) voltage between logic states 5 5 mv
Vob(pr) Peak-to-Peak output differential voltage 800 1200 mV
. AVCC =3.3V,Ry=50Q,
Vio)jsey  Single-ended standby output voltage DP Port Selected AVCC -10 AVCC+10 mV
. 0V=sVCC=s15YV,
lo)oFF Single-ended power down output current AVCC = 3.3V, Ry = 50 Q -10 10 HA
los Short circuit output current VID = 500 mV -15 15 mA
SWITCHING CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH Propagation delay time 250 480 600 ps
tpHL Propagation delay time 250 400 800 ps
tr Rise time 60 90 140 ps
te Fall time AVCC =33V,Ry=50Q,f=1MHz 60 90 140 ps
tsk(p) Pulse skew 8 15 ps
tsk) Intra-pair skew 20 40 ps
tsk(o) Inter-pair skew 20 65 ps
tytoipry  Peak-to-peak output residual data jitter AVCC =3.3V, Ry =50Q, dR = 2.5 Gbps 20 50 ps
tytcipry  Peak-to-peak output residual clock jitter AVCC =3.3V,Rr=50Q, f =250 MHz 10 30 ps
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V7ERM 3.3V
50 Q
50 Q
Qo F 4 D+
P v Vi Receiver v
} D+ ‘ I Y
100 pF * o z *
VD- V|D = VD+ - VD- VOD = VY - Vz VZ
Viem = (Vp« + Vb)) Voc = (Vy +Vz) ‘
2 2
Figure 19. TMDS Main Link Test Circuit
\ \ x 22V
VIERM ———— k- ————— >< Vip ><
\ \ y 18V
Vip+ \ |
\ \
- Vio(ep
Figure 21. TMDS Main Link Common Mode Measurements
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AVCC (4)
RT = RTO
owa ] com [ ] | [
R Jour (
Patterm ¥
Generator Jitter TeSt(23)
FR4 PCB trace(&| |  sN75DP122A FR4 PCB trace Avee mStrument
1000 mVpp AC coupling Caps
Differential

ﬁm

orf [ om

Eui=

1

Jitter Test
Instrument
TTP 1 TTP 2 TTP 3 TTP 4
(1) The FR4 trace between TTP1 and TTP2 is designed to emulate 8" of FR4, a connector, and another 8" of FR4.
(2) Al Jitter is measured at a BER of 10712
(3) Residual jitter reflects the total jitter measured at TTP4 minus the jitter measured at TTP1
(4) AVCC =33V
(5) Rr=50Q
Figure 22. TMDS Jitter Measurements
50 Q
los
-
50 Q
@
OVor36V
Figure 23. TMDS Main Link Short Circuit Output Circuit
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TYPICAL CHARACTERISTICS

Input Rise Time 20% - 80% (ps)
Figure 26.

Data Rate — Bps

(1) TMDS power dissipation in this graph includes
132 mW of power supplied by the AVCC

termination.
Figure 27.
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TYPICAL CHARACTERISTICS (continued)

TMDS PORT SUPPLY VOLTAGE TMDS PORT JITTER

Vs VS
RESIDUAL DATA JITTER DATA RATE
15 25

14

13 25°C
12 ™

N 0°c
11 T ——

20 /,, \7 Vp = 600 mV

Vip =400 mV / /
N N\

X

Vip =500 mV

Peak-Peak Residual Data Jitter (ps)
& /
(2]
Peak-Peak Residual Data Jitter (ps)
%

2.7 3 3.3 3.6 3.9 500M 1G 1.5G 2G 2.5G 3G
V¢ — Supply Voltage - V Data Rate — Bps
Figure 28. Figure 29.
TMDS OUTPUT DIFFERENTIAL VOLTAGE

Vs
VS,4j RESISTANCE
1400 |

\\\ _ 3.6V, Vee
\ 33V, Vee
1000 \

\\
3V,Vee

800 \\\

-
N
[=
o

600

-
o
o

Vop - Differential Output Voltage - mV

N
o
o

3k 3.5k 4k 45k 5k 55k 6k 6.5k 7k

VS_ ;; — Resistance - Q

adj
Figure 30.
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APPLICATION INFORMATION

SWITCHING LOGIC

The Switching logic of the SN75DP122A is tied to the state of the HPD pins as well as the LP and priority pins.
When both HPD_A and HPD_B input pins are LOW, the SN75DP122A enters the low power state. In this state
the outputs are high impedance. When either HPD_A or HPD_B goes high, the device enters the normal
operational state and the port associated with the HPD pin that went high is selected. If both HPD_A and HPD_B
are HIGH, the port selection is determined by the state of the priority pin.

In order to ease the transitioning from one output port to the other output port the SN75DP122A forces the HPD
output pin LOW for an extended duration. This forced Low is designed to mimic an unplug event for the
transmitting device. This should allow for a smooth transition from one port to another. This forced LOW timer
can be bypassed by pulsing the LP pin LOW for a short duration and then returning to HIGH. When the LP pin if
driven LOW the device enters a low power state and the internal logic block is reset.

I’C INTERFACE NOTES

The I2C interface can be used to access the internal memory of the SN75DP122A. I°C is a two-wire serial
interface developed by Philips Semiconductor (see I2C-Bus Specification, Version 2.1, January 2000). The bus
consists of a data line (SDA) and a clock line (SCL) with pull-up structures. When the bus is idle, both SDA and
SCL lines are pulled high. All the 1°C compatible devices connect to the I°C bus through open drain 1/O pins,
SDA and SCL. A master device, usually a microcontroller or a digital signal processor, controls the bus. The
master is responsible for generating the SCL signal and device addresses. The master also generates specific
conditions that indicate the START and STOP of data transfer. A slave device receives and/or transmits data on
the bus under control of the master device. The SN75DP122A works as a slave and supports the standard mode
transfer (100 kbps) and fast mode transfer (400 kbps) as defined in the 1°C-Bus Specification.

The basic I°C start and stop access cycles are shown in Figure 31.

The basic access cycle consists of the following:
+ A start condition

» A slave address cycle

* Any number of data cycles

» A stop condition

r— " r___i

/ N

L. 1 J
\Y / , / SCL
| s p |
[ [
Start Stop
Condition Condition

Figure 31. I2C Start and Stop Conditions

GENERAL I°C PROTOCOL

» The master initiates data transfer by generating a start condition. The start condition is when a high-to-low
transition occurs on the SDA line while SCL is high, as shown in Eigure 31]. All ’C-compatible devices should
recognize a start condition.

+ The master then generates the SCL pulses and transmits the 7-bit address and the read/write direction bit
R/W on the SDA line. During all transmissions, the master ensures that data is valid. A valid data condition
requires the SDA line to be stable during the entire high period of the clock pulse (see Figure 32). All devices
recognize the address sent by the master and compare it to their internal fixed addresses. Only the slave
device with a matching address generates an acknowledge (see Figure 33) by pulling the SDA line low during
the entire high period of the ninth SCL cycle. On detecting this acknowledge, the master knows that a
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communication link with a slave has been established.

» The master generates further SCL cycles to either fransmit data to the slave (R/W bit 0) or receive data from
the slave (R/W bit 1). In either case, the receiver needs to acknowledge the data sent by the transmitter. So
an acknowledge signal can either be generated by the master or by the slave, depending on which one is the
receiver. The 9-bit valid data sequences consisting of 8-bit data and 1-bit acknowledge can continue as long
as necessary (see Figure 34).

« To signal the end of the data transfer, the master generates a stop condition by pulling the SDA line from low
to high while the SCL line is high (see Figure 31)). This releases the bus and stops the communication link
with the addressed slave. All I’C compatible devices must recognize the stop condition. Upon the receipt of a
stop condition, all devices know that the bus is released, and they wait for a start condition followed by a
matching address.

SDA. /’

scL

D A—
N

Data Line | L
Stable; | Change of Data Allowed

Data Valid

e e

Figure 32. I°C Bit Transfer

="

|
Data Output Y

by Transmitter

/ X X _ X /

Not Acknowledge

Acknowledge ;

by Receiver

|

|

| |
| |

| |

—

Data Output | |
| |

| |

| |

Master *
| s |
I I Clock Pulse for
START Acknowledgement
Condition

Figure 33. I’C Acknowledge

12 3 4 5 6 7 8 9% 1 2 3 4 5 6 7 8 9

=1/ \/ \ I

Stop |
MSB * ® Stop
Acknowledge Acknowledge

Slave Address Data
Figure 34. I°C Address and Data Cycles

During a read cycle, the slave receiver acknowledges the initial address byte if it decodes the address as its
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address. Following this initial acknowledge by the slave, the master device becomes a receiver and
acknowledges data bytes sent by the slave. When the master has received all of the requested data bytes from
the slave, the not acknowledge (A) condition is initiated by the master by keeping the SDA signal high just before
it asserts the stop (P) condition. This sequence terminates a read cycle as shown in Figure 33 and Figure 38.
See Example — Reading from the SN75DP122A section for more information.

A = No Acknowledge (SDA High)

| 5 | S|aueAdc|ress| R | A | Datal A | Dﬁtal A | P|
& = Acknowledge
S = Start Conclition

k \T' A ATy 4 | Ha'_; '—\r—’ -
P = Stop Condition

| — -
Transmitter T W = Write
R = Read

Receiver
Figure 35. I°C Read Cycle

Start
Condition Acknowledge Acknowledge Not
| (From (From Acknowledge
| Receiver) Transmitter) (Transmitter)
F Y,
son % _HGANNDHEND-5-CXDIENHEON
X A ; ; l
I2C Device Address and  First Data Other Last Data Byte Condition
Read/Write Bit Byte Data Bytes

Figure 36. Multiple Byte Read Transfer

Slave Address

Both SDA and SCL must be connected to a positive supply voltage via a pull-up resistor. These resistors should
comply with the I2C specification that ranges from 2 kQ to 19 kQ. When the bus is free, both lines are high. The
address byte is the first byte received following the START condition from the master device. The 7-bit address is
factory preset to 1000000. lists the calls that the SN75DP122A responds to.

Table 2. SN75DP122A Slave Address
FIXED ADDRESS

READ/WRITE BIT

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(MSB) (RIW)
1 0 0 0 0 0 0 1

Sink Port Selection Register and Source Plug-In Status Register Description (Sub-Address)

The SN75DP122A operates using a multiple byte transfer protocol similar to Figure 38. The internal memory of
the SN75DP122A contains the phrase DP-HDMI ADAPTOR<EQOT> converted to ASCII characters. The internal
memory address registers and the value of each can be found in [[able 3.

During a read cycle, the SN75DP122A sends the data in its selected sub-address in a single transfer to the
master device requesting the information. See the Example — Reading from the SN75DP122A section of this
document for the proper procedure on reading from the SN75DP122A.

Table 3. SN75DP122A Sink Port and Source Plug-In Status Registers Selection

Address | 0x00 | Ox01 | 0x02 | 0x03 | 0x04 | 0x05 | 0x06 | 0x07 | 0x08 | 0x09 | OxOA | 0xOB | 0xOC | OxOD | OxOE | OxOF | 0x10
Data 44 50 2D 48 44 4D 49 20 41 44 4 50 54 4F 52 04 FF
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EXAMPLE - READING FROM THE SN75DP122A

The read operation consists of several steps. The I°C master begins the communication with the transmission of
the start sequence followed by the slave address of the SN75DP122A. The SN75DP122A acknowledges its
presence to the master and begin to transmit the contents of the memory registers. After each byte is transferred
the SN75DP122A waits for either an acknowledge (ACK) or a not-acknowledge (NACK) from the master. If an
ACK is received, the next byte of data is transmitted. If a NACK is received the data transmission sequence is
expected to end and the master should send the stop command.

The SN75DP122A continues to send data as long as the master continues to acknowledge each byte
transmission. If an ACK is received after the transmission of byte 0xOF, the SN75DP122A transmits byte 0x10
and continue to transmit byte 0x10 for all further ACK’s until a NACK is received.

SN75DP122A Read Phase:

Step 1 0

[°C Start (Master) S

Step 2 7 5 4 3 0
[°C General Address (Master) 1 0 0 0 0 1
Step 3 9

[2C Acknowledge (Slave) A

Step 10 7 6 5 4 3 2 1 0
[°C Read Data (Slave) Data Data Data Data Data Data Data Data
Where Data is determined by the logic values contained in the Sink port register

Step 11 9

[2C Not-Acknowledge (Master) X

Where X is either an A (Acknowledge) or A (Not-Acknowledge)
An A causes the pointer to increment and step 10 is repeated
An A causes the slave to stop transmitting and proceed to step 12

Step 12 0
[°C Stop (Master) P

SWITCHING LOGIC

The switching logic of the SN75DP122A is tied to the state of the HPD input pins as well as the priority pin and
low power pin. When both HPD_A and HPD_B input pins are LOW, the SN75DP122A enters the low power
state. In this state the outputs are high impedance, and the device is shutdown to optimize power conservation.
When either HPD_A or HPD_B goes high, the device enters the normal operational state, and the port
associated with the HPD pin that went high is selected. If both HPD_A and HPD_B are HIGH, the port selection
is determined by the state of the priority pin.

Several key factors were taken into consideration with this digital logic implementation of channel selection as
well as HPD repeating. This logic has been divided into the following four scenarios.

1. Low power state to active state. There are two possible cases for this scenario depending on the state of the
low power pin:

— Case one: In this case both HPD inputs are initially LOW and the low power pin is also LOW. In this initial
state the device is in a low power mode. Once one of the HPD inputs goes to a HIGH state, the device
remains in the low power mode with both the main link and auxiliary I/O in a high impedance state.
However, the port associated with the HPD input that went HIGH is still selected and the HPD output to
the source is enabled and follows the logic state of the input HPD (see Figure 37). The state of the
Priority pin has no effect in this scenario as only one HPD input port is active.
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Figure 37.

Case two: In this case both HPD inputs are initially LOW and the low power pin is HIGH. In this initial
state the device is in a low power mode. Once one of the HPD inputs goes to a HIGH state, the device
comes out of the low power mode and enters active mode enabling the main link and auxiliary 1/0. The
port associated with the HPD input that went HIGH is selected and the HPD output to the source is
enabled and follows the logic state of the input HPD (see Figure 38). This is specified as tzpp)- Again,
the state of the Priority pin has no effect in this scenario as only one HPD input port is active.
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Figure 38.

2. HPD Changes on the selected port. There are also two possible starting cases for this scenario:

Case one: In this case only one HPD input is initially HIGH. The HPD output logic state follows the state
of the HPD input. If the HPD input pulses LOW, as may be the case if the Sink device is requesting an
interrupt, the HPD output to the source also pulses LOW for the same duration of time with a slight delay

26

Bubmit Documentation Feedbach Copyright © 2008, Texas Instruments Incorporated
Product Folder Link(s):


http://focus.ti.com/docs/prod/folders/print/sn75dp122a.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLS939&partnum=SN75DP122A
http://focus.ti.com/docs/prod/folders/print/sn75dp122a.html

gt SN7SDPTZ2A
INSTRUMENTS

www.ti.com SLLS939-NOVEMBER 2008

(see Eigure 39). The delay of this signal through the SN75DP122A is specified as tpppp)- If the duration
of the LOW pulse is less then typp), it may not be accurately repeated to the source. It the duration of
the LOW pulse exceeds tronppy, the device assumes that an unplug event has occurred and enters the
low power state (see ). Once the HPD input goes high again, the device returns to the active
state as indicated in scenario 1. The state of the Priority pin has no effect in this scenario as only one
HPD input port is active.
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Figure 39.
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— Case two: In this case both HPD inputs are initially HIGH and the selected port has been determined by
the state of the priority pin. The HPD output logic state follows the state of the selected HPD input. If the
HPD input pulses LOW, the HPD output to the source also pulses LOW for the same duration of time,
again with a slight delay (see Figure 41)). If the duration of the LOW pulse exceeds trowpp), the device
assumes that an unplug event has occurred and the other port is selected (see ). The case in
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which the previously selected port with priority goes high again is covered in scenario 3.
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Figure 41.
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3. One channel becomes active while other channel is already selected. There are also two possible starting
cases for this scenario:

— Case one: In this case the HPD input that is initially HIGH is from the port that has priority. Since the port
with priority is already selected, any activity on the HPD input from the other port does not have any
effect on the switch whatsoever (see Figure 43).
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Figure 43.

Case two: In this case the HPD input that is initially HIGH is not the port with priority. When the HPD input
of the port that has priority goes high, the HPD output is forced LOW for some time in order to simulate
an unplug event to the source device. The duration of this LOW output is defined as tranpp). If the HPD
input of the port with priority pulses LOW for a short duration while the tropp) timer is counting down, the
timer is reset. Once this time has passed the switch switches to the port with priority and the output HPD
once again follows the state of the newly selected channel’s HPD input (see Eigure 44).
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Figure 44.

4. 4. Priority pin is toggled. There are also two possible starting cases for this scenario:

Case one: In this case only one HPD input is HIGH. A port whose HPD input is LOW cannot be selected.
In this case, the state of the priority pin has no effect on the switch (see Figure 45).
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Figure 45.

— Case two: In this case both HPD inputs are HIGH. Changing the state of the priority pin when both HPD
inputs are high forces the device to switch which channel is selected. When a state change is detected on
the priority pin, the device waits for a short period of time ty4pp) before responding (see Figure 44). The
purpose for this pause is to allow for the priority signal to settle and also to allow the device to ignore
potential glitches on the priority pin. Once trypp) has expired, the HPD output is forced LOW for trapp)
and the device follows the chain of events outlined in scenario 3 case 2.
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Figure 46.
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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 ©) (4/5)
(6)
SN75DP122ARTQR ACTIVE QFN RTQ 56 2000 RoHS & Green NIPDAU Level-3-260C-168 HR 0to 85 DP122A
SN75DP122ARTQT ACTIVE QFN RTQ 56 250 RoOHS & Green NIPDAU Level-3-260C-168 HR 0to 85 DP122A

® 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: Tl 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. Tl 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.

© 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 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 Tl 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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www.ti.com 23-Jun-2015
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |<— KO '<7P14>‘
oo olo o oo T
go W
Reel | | i
Diameter
Cavity *‘ A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
_+_ P1 | Pitch between successive cavity centers
| [ |
_{ Reel Width (\W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O 000000 07, Sprocket Holes
| I
T ]
Q1 : Q2 Q1 : Q2
A== f--7--1- ﬁ
Q3 1 Q4 Q31 Q4 User Direction of Feed
| w A |
T 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)
SN75DP122ARTQR QFN RTQ 56 2000 330.0 16.4 8.3 8.3 1.1 12.0 | 16.0 Q2
SN75DP122ARTQT QFN RTQ 56 250 180.0 16.4 8.3 8.3 11 12.0 | 16.0 Q2
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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)
SN75DP122ARTQR QFN RTQ 56 2000 367.0 367.0 38.0
SN75DP122ARTQT QFN RTQ 56 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
RTQ 56 VQFN - 1 mm max height

8 x 8, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224653/A
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PACKAGE OUTLINE

RTQO056A VQFN - 1 mm max height

VQFN

PIN 1 INDEX AREA—"

8.15

{
1 MAX L—L&EWJ

(& ]o0s[c]

SEATING PLANE

l~——[14.65+0.1 —=| ﬂ (0.2) TYP
15 28
duvuuuuuygyuuuuuuu

14

Eszx

]
42
56X 0.30

0.18
s L[5 0Kcreks]
3 0.05( [C]|

y o __ |

1 |
on1p000000ANNNAAN

(OPTIONAL)

3

UUUUUUUUUUUUUU

|

|

|

|

|

|
nnnnnnninnANNMn

5p

56X

co

4218798/A 09/2013

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RTQOO056A VQFN - 1 mm max height
VQFN
[1(4.65)
56X (0.6) — SYMM G_g/SEE DETAILS
wom | (00 &88%8%8 fffff —~
D
chg %
52X (0.5)
l—— © ®£7’§<
[ | (1.33)
i o o o o -— D — (7.8)
[@»)

00000

N
~

70800800
—\b

\

|

|

|

|

SYMM | ‘

1.49
=" N T ******** % (TYP)

|

|

|

|

|

|

|

B%BG{BBG{BB%B&% fffff A

(?0.2) TYP
VIA 28 ‘
(1.49) TYP JH (. 33) P i
(7.8) \
LAND PATTERN EXAMPLE
SCALE:10X
0.07 MAX 0.07 MIN
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(PREFERRED)

SOLDER MASK DETAILS

4218798/A 09/2013

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see QFN/SON PCB application report
in literature No. SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

RTQO056A VQFN - 1 mm max height
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SCALE:12X
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NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2020, Texas Instruments Incorporated
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