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4 Pin Configuration and Functions
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4-1. RGY Package, 24-Pin VQFN (Top View)

& 4-1. Pin Functions

T FIN o) TYPE( DESCRIPTION
Veea 1 — A-port supply voltage.
DIR 2 | Direction-control signal for all ports. Referenced to V¢ca.
A1 3 /10 Input/Output A1. Referenced to V¢ca.
A2 4 110 Input/Output A2. Referenced to V¢ca.
A3 5 /0 Input/Output A3. Referenced to V¢ca.
A4 6 110 Input/Output A4. Referenced to V¢ca.
A5 7 /0 Input/Output A5. Referenced to V¢ca.
A6 8 /0 Input/Output A6. Referenced to V¢ca.
A7 9 lfe} Input/Output A7. Referenced to Vcca.
A8 10 110 Input/Output A8. Referenced to V¢ca.
GND 11,12, 13 — Ground.
B8 14 /0 Input/Output B8. Referenced to V.
B7 15 110 Input/Output B7. Referenced to V¢cp.
B6 16 110 Input/Output B6. Referenced to V.
B5 17 /0 Input/Output B5. Referenced to V¢cg.
B4 18 /0 Input/Output B4. Referenced to V.
B3 19 110 Input/Output B3. Referenced to V¢cp.
B2 20 110 Input/Output B2. Referenced to V¢cp.
B1 21 /10 Input/Output B1. Referenced to V.
OE 22 | Output Enable. Pull to GND to enable all outputs. Pull to Vca to place all outputs in high-impedance
mode. Referenced to Vca.
Vees 23,24 — B-port supply voltage.
Thermal Pad — Thermal pad. Can be grounded (recommended) or left floating.
(1) 1 =input, O = output
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX| UNIT
Veea Supply voltage A -0.5 46| V
Veers Supply voltage B -0.5 46| V
I/O Ports (A Port) -0.5 4.6
Vv, Input Voltage(@ I/0 Ports (B Port) -0.5 46| V
Control Inputs -0.5 4.6
Vo Voltage applied to any output in the high-impedance or power-off A Port —0.5 4.6 Vv
state(?) B Port -05 46
A Port —0.5 Vgeat 0.5
Vo Voltage applied to any output in the high or low state® ©) \%
B Port —0.5 Vgeg+ 0.5
lik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current -50 50| mA
Continuous current through Ve or GND -100 100| mA
T Junction Temperature 150 °C
Tstg Storage temperature -65 150 °C

(2
@)

Operation outside the Absolute Maximum Rating may cause permanent device damage. Absolute Maximum Rating do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Rating, the device may not be fully functional,
and this may affect device reliability, functionality, performance, and shorten the device lifetime.

The input voltage and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

The output positive-voltage rating may be exceeded up to 4.6 V maximum if the output current rating is observed.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per AEC Q100-002() HBM ESD classification +2000 v
level 2 _
Vesp) |Electrostatic discharge - ificati
Charged device model (CDM), per AEC Q100-011 CDM ESD classification +1000 V
level C3 _

(1)

AEC Q100-002 indicates that HBM stressing must be in accordance with the ANSI/ESDA/JEDEC JS-001 specification
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5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted) ()

MIN MAX| UNIT
Veea Supply voltage A 1.65 36| V
Veers Supply voltage B 1.65 36| V
o |iewimu s e (e SOTEOR [ygmtssvaev | Veoxor v
Vi votage | (Referenced o Ve | Voui=165V-36V Veox 03|V
High-level output current Veco=165V-195V -8| mA
lon High-level output current Veco=23V-27V -9 mA
High-level output current Veco=3V-36V -12| mA
Low-level output current Veco=1.65V-1.95V 8| mA
loL Low-level output current Veco=23V-27V 9| mA
Low-level output current Veco=3V-36V 12| mA
V, Input voltage 0 36| V
Active State 0 Veeo
Vo Output voltage \Y
Tri-State 0 3.6
At/Av Input transition rise and fall time 5| ns/V
Ta Operating free-air temperature -40 125| °C
(1)  Vce is the V¢ associated with the input port. Vo is the Ve associated with the output port.
5.4 Thermal Information
TXV0108-Q1
THERMAL METRIC () RGY (VQFN) UNIT
24 PINS
Rgya Junction-to-ambient thermal resistance 52.2 °C/W
Rauc(top) Junction-to-case (top) thermal resistance 46.8 °C/W
Reus Junction-to-board thermal resistance 30.2 °C/W
Y Junction-to-top characterization parameter 4.2 °C/W
Y Junction-to-board characterization parameter 30.1 °C/wW
Reuc(bottom) Junction-to-case (bottom) thermal resistance 19.8 °C/wW

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics app report.
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5.5 Electrical Characteristics

over operating free-air temperature range (unless otherwise noted)() (2)

Operating free-air
temperature (Ta)
PARAMETER TEST CONDITIONS Vcea Vces _40°C to 125°C UNIT
MIN TYP MAX
Data 0.3x

Vi Input_Negative Data inputs, OE, DIR 165V-36V 165V-36V VCbA \Y

threshold

Vi t?}f;i 'L’;‘I’(;‘t—P°S'“Ve Data inputs, OF, DIR ~ |1.65V - 3.6 V 165V -36V vcozg/); v
loy =-8 mA 165V 165V 1.1 Vv

High-level output _

Vou voltage © lon = -9 mA 2.3V 23V 1.8 v
lon = —12 mA 3V 3V 24 v
loL =8 mA 165V 165V 0.27 \%

Low-level output _

VoL voltage @) loL =9 MA 23V 23V 023 V

loL = 12 mA 3V 3V 026 V
Input leakage Data Inputs

I Cu"rrem 9 (AX, BX) 1.65V-36V 1.65V-36V -1 11 pA
V| = Vg or GND
A Port or B Port

ov OV-36V -5 3.6
| Partial power down |ViorVo=0V-36V uA
off
current A Port or B Port
ViorVo=0v-36v |0V 38V ov - 36
A or B Port:
Tri-state output V| = V¢ or GND _

loz current () Vo = Veeo or GND 36V 36V 5 5 vA
ﬁ = VIH
V= Vg or GND 165V-36V 1.65V-36V 14

| \% supply current A

CCA CCA Supply lo=0 36V oV ” M

lcca Vcea supply current K_" Z \O/CC' or GND oV 36V -1 MA
V, = Vel of GND 165V -36V 165V -36V 14

| V¢ce supply current A

CCB ccB Supply o= 36V oV > M

Iccs Ve supply current ?(/)'ZXCC' or GND oV 36V 1| pA

lcca + Combined supply V|iVCC| or GND 165V-36V 165V-36V 22 uA

lccs current lo=0

C Control Input V,=3.3V or GND 33V 33V 39| pF

Capacitance
OE = VCCA: VO =1.65V
Co gzt""a'c’it(;nce DC +1 MHz-16 dBm  |3.3V 33V 27| pF
P sine wave

(1) Vce is the V¢ associated with the input port.

(2) Vcco is the V¢ associated with the output port.
(3) TestedatV,=Vpy.
(4) TestedatV,=V_
(5) For I/O ports, the parameter |z includes the input leakage current.
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5.6 Switching Characteristics, Vcca =1.8 £ 0.15V

Minimum and maximum limits apply over the recommended temperature range at C, = 15 pF and 250Mbps, unless
otherwise indicated.

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO 1.8+x0.15V 25%0.2V 3.3x03V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
A B 1.2 4.8 1.2 3.5 1.1 3.1
tpd Propagation delay ns
B A 1.6 4.8 15 4.2 14 3.9
_ A 2.5 7.0 2.5 6.5 2.5 6.5
tais Disable time OE ns
B 2.6 7.0 2.2 55 2.3 6.4
_ A 15 6.6 15 6.6 1.5 6.6
ten Enable time OE ns
B 1.2 5.3 1.0 4.0 1.0 3.7
t Output channelto- | A B -450 450| -300 300| -330 330| ps
KO |channel skew (1 B A -450 450| -330 330| -300 300| ps
A B 0.49 1.35| 0.40 0.95| 0.35 0.80
Tr Rise time @ ns
B A 0.50 1.35| 0.50 1.35| 0.50 1.35
A B 0.45 1.35| 0.35 0.95| 0.35 0.80
Tr Fall time () ns
B A 0.45 1.35| 0.45 1.35| 0.45 1.35
Duty A B 48 50 56 48 50 54 48 50 54
Duty cycle variation %
Cycle B A 48 50 56 47 50 55 46 50 54
o A B 0.28 075 022 055 0.19 0.45
Tr_spF |Rise time @) ) ns
- B A 0.28 0.75| 0.28 0.75| 0.30 0.76
. A B 0.27 0.75| 0.20 0.55| 0.18 0.40
Te spr | Fall time ) ©) ns
- B A 0.28 0.75| 0.28 0.76| 0.30 0.77
tsko 5 | Output channel-to- | A B -300 300 -270 270| -310 310
= s
oF |channel skew (N () g A -300 300 -170 170 -180 180 °
Duty A B 49 50 54 49 50 54 48 50 54
Cycle |Duty cycle variation () %
5pF B A 49 50 54 48 50 53 48 50 53
Peak-to-peak jitter
tipp) |(250 Mbps 215- 1 A B 160 450 130 335 120 390| ps
PRBS input)

M
()
(©)

Skew parameter also includes jitter
Rise and fall time is measured at 20% - 80%
Parameters tested under RGMII input transition (< 2 ns/V) rise and fall time. C_oap = 5 pF
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5.7 Switching Characteristics, Vcca =2.5% 0.2V

Minimum and maximum limits apply over the recommended temperature range at C, = 15 pF and 250Mbps, unless
otherwise indicated.

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO 1.8+x0.15V 25%0.2V 3.3x03V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
) P tion del B 15 4.2 1.2 3.0 1.1 2.5
ropagation dela ns
pd pag y A 1.3 3.5 1.2 3.0 1.2 2.7
_ A 1.9 45 1.9 4.5 1.9 4.5
tais Disable time OE ns
B 2.4 6.5 2.0 5.0 2.2 6.0
_ A 1.1 4.0 1.1 4.0 1.1 4.0
ten Enable time OE ns
B 1.2 4.7 1.0 3.5 0.9 3.0
Output channelto- | A B -370 370| -200 200| -200 200
tsk0 | channel skew (1 ps
B A -300 300| -210 210 -210 210
A B 0.50 14| 0.40 1.0 0.35 0.90
Tr Rise time @ ns
B A 0.40 1.0/ 0.40 1.0 0.40 1.0
A B 0.45 14 0.35 1.0 0.30 0.80
Te  |Falltime @ ns
B A 0.35 1.0 0.35 1.0 0.35 1.0
Duty A B 46 50 56 48 50 53 48 50 53
Duty cycle variation %
Cycle B A 48 50 54 48 50 53 48 50 53
o A B 0.25 075 020 055 0.15 0.45
Tr_spF |Rise time @) ) ns
- B A 0.20 0.55| 0.20 0.55| 0.20 0.55
. A B 0.25 0.76| 0.20 0.55| 0.15 0.45
Te spr | Fall time ) ©) ns
- B A 0.20 0.55| 0.20 0.55| 0.20 0.56
tsko 5 |Output Channel-to-  |A B 235 235 -160 160| -180 180
= s
oF |channel skew (N () g A 270 270| 160 160| -130 30| °
Duty A B 48 50 53 49 50 52 48 50 52
Cycle |Duty cycle variation () %
5pF B A 49 50 54 49 50 52 49 50 52
Peark-to-peak jitter
tipp) |(250 Mbps 215- 1 AorB  |AorB 120 370| 100 300 90 360| ps
PRBS input)

(1) Skew parameter also includes jitter

(2) Rise and fall time is measured at 20% - 80%
(3) Parameters tested under RGMII input transition (< 2 ns/V) rise and fall time. C oap = 5 pF
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5.8 Switching Characteristics, Vcca =3.32 0.3V

Minimum and maximum limits apply over the recommended temperature range at C, = 15 pF and 250Mbps, unless
otherwise indicated.

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO 1.8+x0.15V 25%0.2V 3.3x03V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
) P tion del A B 1.2 3.8 1.2 2.7 1.1 2.3
ropagation dela ns
pd pag y B A 1.2 3.0 1.1 25 1.1 2.3
_ A 2.0 5.5 2.0 55 2.0 5.5
tais Disable time OE ns
B 2.2 6.0 1.8 4.5 2.0 5.5
_ A 1.0 3.0 1.0 3.0 1.0 3.0
ten Enable time OE ns
B 1.2 45| 0.95 3.0/ 0.85 2.7
t Output channelto- | A B -380 380| -230 230| -170 170
s
SKO | channel skew () B A -330 330] -190 190| -165 15| "
A B 0.50 1.3| 0.40 1.0 0.35 0.90
Tr Rise time @ ns
B A 0.35 0.80| 0.35 0.80| 0.35 0.80
A B 0.45 1.3] 0.35 1.0 0.35 0.80
Te  |Falltime @ ns
B A 0.35 0.80| 0.35 0.80| 0.35 0.80
Duty A B 46 50 54 48 50 53 48 50 52
Duty cycle variation %
Cycle B A 47 50 54 47 50 53 47 50 52
A B 0.30 0.80| 0.20 0.55| 0.15 0.45
Tr_spF |Rise time @) ) ns
- B A 0.15 0.45| 0.15 045 0.15 0.45
. A B 0.25 0.80| 0.20 0.60| 0.20 0.45
Te spr | Fall time ) ©) ns
- B A 0.15 0.40| 0.15 045 0.20 0.45
tsko 5 |Output channel-to-  |A B 265 265| -145 145 -140 140
= s
oF  |channel skew 1@ g A -310 310 -170 170] -120 120] P
Duty A B 48 50 53 49 50 52 49 50 52
Cycle |Duty cycle variation () %
5pF B A 48 50 54 48 50 52 48 50 52
Peark-to-peak jitter
tipp) |(250 Mbps 215- 1 AorB  |AorB 115 39| 75 33| 75 330| ps
PRBS input)

M
()
(©)

Skew parameter also includes jitter
Rise and fall time is measured at 20% - 80%
Parameters tested under RGMII input transition (< 2 ns/V) rise and fall time. C_oap = 5 pF
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5.9 Typical Characteristics

Ta = 25°C (unless otherwise noted)

3 35
— Vec=18V — Vec =18V
— Vcc =25V 3 AN — Vec =25V

_ 25 A\ — V=33V . / \ — Vee=33V

<< <<

£ / E 25

2 2 = \

o \ 2 2

5 5

S 15 / 2

s S 15

o Q.

B 1 A Uj) / PaN \

E 74 \ 8 N

05 \ \ 0.5 N
0 j \ 0 N \
0 03 06 09 12 15 18 21 24 27 3 0 0.5 1 1.5 2 25 3 35

V)N - Input Voltage (V)
Eq 5-1. Supply Current vs Input Voltage Supply

VN - Input Voltage (V)
5-2. Supply Current vs Input Voltage Supply

(Rising) (Falling)
3.4 1
— V=18V — Vgc=18V
3.2 — Vec =25V — Vcc=25V
— VCC =33V 0.8 — VCC= 3.3V
3 L~
28 ~ o6 —
S 26 —~ < e
T O
S 24 ~ ~ 04
22 ~_ e
) 0.2 /,/
1.8 o
16 0 5 10 15 20 25 30 35 40 45 50

0 5 10 15 20 25 30 35 40 45 50
lon (MA)

B 5-3. Output Voltage vs Current in HIGH State

loL (MA)

E] 5-4. Output Voltage vs Current in LOW State

4.2 34
4 _VCCB:1.8V 3.2 _VCCB:'I.SV
— VCCB =25V B — VCCB =25V
g | Vocs =33V T 5| — Vecs =33V "
g 3.6 / g 28 /
> O > 2.
< / <
8 34 S 26 "
c o
£ 32 2 24 —
=2 |_— = |_— —
fon 28 L—] | — o > |_—1
) —
26 — 1.8
/
24— 16
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50

Load Capacitance (pF)

5-5. Propagation Delay, Tp 4 vs Load
Capacitance (Vgcca =1.8 V)

Load Capacitance (pF)

B 5-6. Propagation Delay, Tp 4 vs Load
Capacitance (Vgca =2.5V)
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5.9 Typical Characteristics (continued)

3.2 4.6
3 _— VCCB =18V
— VCCB =25V 4.4
- /
— Ve =3.3V
5 28 oc® -~ 5 42 | —
< 26 — <
o© | o 4
8 24 a
c L—] c 38
£ 22 £
I
& s — | — | & 34 —
B | _— —_— VCCB =18V
16 — — 3.2 — Vcep =25V
L — — Vceg =3.3V
1.4 3
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50
Load Capacitance (pF) Load Capacitance (pF)
5-7. Propagation Delay, Tp 4 vs Load EJ 5-8. Propagation Delay, Tpy, vs Load
Capacitance (Vgca = 3.3 V) Capacitance (Vgca =1.8 V)
3.6 3.2
— VCCB =18V I
34| — Vgeg =25V —— 3 — |
— Veeg =33V // L —
. 32 . —]
@ — 2 28
> 3 =
© T 2.6
@ ] @
2 2.8 2 04 / //
S s - | —
5 26 T 3 ] | —
€ 4 — | g 22 — [—
C% 29 / _____/ g 2 [
’ L — Veeg=1.8V
2 — 1.8 — Ve =25V
_— VCCB =33V
1.8 1.6
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50
Load Capacitance (pF) Load Capacitance (pF)
B 5-9. Propagation Delay, Tpy_ vs Load Ed 5-10. Propagation Delay, Tpy, vs Load
Capacitance (Vcca =2.5V) Capacitance (Vcca =3.3V)
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TXV0108-Q1

6 Parameter Measurement Information
6.1 Load Circuit and Voltage Waveforms

Unless otherwise noted, all input pulses are supplied by generators having the following characteristics:

e f=1MHz
e Zp=50Q
« At/AV <1 ns/V

Measurement Point

Output Pin

RL

O2 x Vceo

Under Test

A. C_includes probe and jig capacitance.

81/7 QOpen

TND

6-1. Load Circuit

£ 6-1. Load Circuit Conditions

Parameter Vcco RL CL S1 VTP

tod Propagation (delay) time 165V-36V 2kQ 15 pF Open N/A
ten, tgis Enable time, disable time 1.65V-36V 2kQ 15 pF 2 xVeeo 0.15V
tens tgis Enable time, disable time 165V-36V 2 kQ 15 pF GND 0.15V
______ Vee 80% g Ve

Input 50% 50% Input |
20% I N 20%
| e {0 —| 1= ov
80% go —~ — Vou
Output | |
20% 20%

VoL

1. The greater between tp y and tp_ is the same as tyq.
2. Vopy and Vg are typical output voltage levels that occur

with specified R, C, and S4
B 6-2. Propagation Delay

—»| |<—t,‘”

1. Von and Vg are typical output voltage levels that occur

with specified Ry, C(, and S4

Ed 6-3. Input and Output Rise and Fall Time

—l Ie= 1
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VCCA
-f-- Veeal/ 2 '
| GND
,54_ tdis _»E ‘_ ten
é \ VCCO(S)
Output : \ - Veeo! 2

-f-- VoL+ Vrp

\—"" Vo

" Vol
7 -- Veeo/ 2
GND

A. Output waveform on the condition that input is driven to a valid Logic Low.
B. Output waveform on the condition that input is driven to a valid Logic High.
C. Vcco is the supply pin associated with the output port.
D. Vonand Vg, are typical output voltage levels with specified R, C;, and S;.
6-4. Enable Time And Disable Time
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7 Detailed Description
7.1 Overview

The TXV0108-Q1 is an 8-bit translating transceiver that uses two individually configurable power-supply rails.
The device is operational with both Vcca and Vecg supplies as low as 1.65 V and as high as 3.6 V. Additionally,
the device can be used as a buffer with Voeca = Veeg. The Ax port is designed to track Veca, and the Bx port is
designed to track V¢cp.

The TXV0108-Q1 device is designed for asynchronous communication between data buses, and transmits data
from the A bus to the B bus or from the B bus to the A bus based on the logic level of the direction-control input
(DIR). The output-enable input (OE) is used to disable the outputs so the buses are effectively isolated. The
control pins of the TXV0108-Q1 (DIR and OE) are referenced to Vcca. To enable the high-impedance state of
the level shifter 1/0s during power up or power down, the OE pin should be tied to Vca through a pullup resistor.

This device is fully specified for partial-power-down applications using the I, current. The | protection circuitry
prevents excessive current from being drawn from or sourced into an input, output, or I/O while the device is
powered down.

7.2 Functional Block Diagram

Vcea Veces

|
o Dy L

_________ — = ——— — — —
SHE
A1 O—e —< »B1
: +—_ :
° °
A8 < To other 7 channels fBS
=
GND

B4 7-1. Functional Block Diagram of the TXV0108-Q1

7.3 Feature Description
7.3.1 Balanced High-Drive CMOS Push-Pull Outputs

A balanced output allows the device to sink and source similar currents. The high drive capability of this device
creates fast edges into light loads so routing and load conditions should be considered to prevent ringing.
Additionally, the outputs of this device are capable of driving larger currents than the device can sustain without
being damaged. The electrical and thermal limits defined in the Absolute Maximum Ratings must be followed at
all times.

7.3.2 Partial Power Down (lo¢)
The inputs and outputs for this device enter a high-impedance state when the device is powered down, inhibiting

current backflow into the device. The maximum leakage into or out of any input or output pin on the device is
specified by |l in the Electrical Characteristics.
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7.3.3 V¢ Isolation and V¢ Disconnect (lofrfioat)

This device has 2 features V¢ Isolation and V¢ Disconnect which helps in preventing current backflow in case
the device is powered down unexpectedly. V¢ Isolation occurs when one of the supplies is kept at (or goes to)
zero during normal operation, no current will be consumed by the supply that is maintained. This scenario forces
all I/Os to be High-Z. V¢ Disconnect occurs when one of the supplies is left floating (disconnects) after ramping
up, the I/Os are forced into High-Z without consuming any current from the maintained supply. In both cases, the
I/Os will enter a high-impedance state when either supply (Vcca or Veeg) is < 100 mV or left floating, while the
other supply is still connected to the device. See [X| 7-2 for a visual representation.

The maximum supply current is specified by lccy, While Veey is floating, in the Electrical Characteristics. The
maximum leakage into or out of any /O pin on the device is specified by lqfoat) in the Electrical Characteristics.

1) If Vcca is either at OV or 2) Then I/0s become Hi-Z while
disconnected while Vccs is stable not consuming current on Vccs

VCCA VCCB

X _|1ICCB maintained
r— - = ____I____I

|

DIR |
OE jj [
|

I

I
Hi-Z :
A‘IC>—|—<
>

Ioff(float)

—C

Hi-Z

< >B1
—

Ioff(float)

I
I I
I I
I ° |
[ ]
I o |

|
=

GND

7-2. Vcc Disconnect and V¢ Isolation Feature

7.3.4 Over-Voltage Tolerant Inputs

Input signals to this device can be driven above the supply voltage so long as they remain below the maximum
input voltage value specified in the Recommended Operating Conditions.

7.3.5 Negative Clamping Diodes

The inputs and outputs to this device have negative clamping diodes as depicted in [ 7-3

EE

Voltages beyond the values specified in the Absolute Maximum Ratings table can cause damage to
the device. The input negative-voltage and output voltage ratings may be exceeded if the input and
output clamp-current ratings are observed.
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I Device |
' |
' |
' |
! |
Igg:fti;l:rgg) Level I/0 configured
asinput | Shifter | as output
' -I'KT T lok|
' |
' |
B O ————————- !
GND

B 7-3. Electrical Placement of Clamping Diodes for Each Input and Output

7.3.6 Fully Configurable Dual-Rail Design

Both the Vcca and Vg pins can be supplied at any voltage from 1.65 V to 3.6 V, making the device an
excellent choice for translating between any of the voltage nodes (1.8 V, 2.5V, and 3.3 V).

7.3.7 Supports Timing Sensitive Translation

The TXV0108-Q1 device can support high data rate applications. The translated signal data rate can support up
to 500 Mbps when the signal is translated from 1.65 V to 3.6 V. For the device to meet RGMII 2.0 timing
specifications (rise or fall time, skew, and duty cycle distortion) the data rate will need to be lowered to 250
Mbps.

7.3.8 Wettable Flanks
Wettable flanks help improve side wetting after soldering which makes QFN packages easier to inspect with
automatic optical inspection (AOI). A wettable flank can be dimpled or step-cut to provide additional surface area

for solder adhesion which assists in reliably creating a side fillet as shown in the figure. Please see the
mechanical drawing for additional details.

Package Package

Solder
Wettable Flank Lead Standard Lead

7-4. Simplified Cutaway View of Wettable-Flank QFN Package and Standard QFN Package After
Soldering

7.3.9 Integrated Damping Resistor and Impedance Matching

The TXV0108-Q1 features a 10 Q integrated damping resistor to help minimize signal reflections on the rising
and falling edges. If impedance matching with a 50 Q load is required, then a series resistor will be needed.
Since the output impedance of the device will vary with the output voltage, (Vccg when DIR = High or Vgca when
DIR = Low) 3 7-1 shows the recommended resistor values needed to impedance match a 50 Q load.

£ 7-1. Series Resistor Values for 50 Q Impedance Matching

Output Voltage 1.8V 25V 3.3V
Series Resistor 25Q 30 Q 32Q
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7.4 Device Functional Modes

R 7-2. Function Table

CONTROL INPUTS () PORT STATUS
— OPERATION
OE DIR A PORT B PORT
L L Output (Enabled) Input (Hi-Z) B data to A bus
L H Input (Hi-Z) Output (Enabled) A data to B bus
H X Input (Hi-Z) Input (Hi-Z) Isolation

(1)  Input circuits of the data 1/Os are always active and should be kept at a valid logic level.
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8 Application and Implementation

e

LIFo7 7V r—vaAFiid, T o EARRICE EN56 O TIERL, Tl TIEEOIEMIEE 37w etz
PRAEVZLE A, fll 2 O BB 2 - OBEAVEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RIELHFEL T AN DL T, VAT AOKREEZHERR T DM BERHY ET,

8.1 Application Information

The TXV0108-Q1 device can be used in level-translation applications for interfacing devices or systems
operating at different interface voltages with one another. The TXV0108-Q1 device is an excellent choice for use
in applications where a push-pull driver is connected to the data 1/0Os. The maximum data rate can be up to
500Mbps when device translates a signal from 1.65 V to 3.6 V.

8.2 Typical Application

SOC

~ MAC

Control Signals

Control Signals To System

1.8V 3.3V

T T
J . N R
T 31 Tz
1uF 0.1uF 0.1uF 1pF

VCCA VCCB

VCCA VCCB

RX_CTRL

l——
System Signals

PHY

8-1. RGMII Application (Interfacing between MAC and PHY)

8.2.1 Design Requirements

For this design example, use the parameters listed in & 8-1.

# 8-1. Design Parameters

DESIGN PARAMETERS EXAMPLE VALUES
Input voltage range 1.65Vto 3.6V
Output voltage range 1.65Vto 3.6V
Frequency 125 MHz
Load Capacitance 5pF
Input Transition Rise/Fall Time <2nsiV
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8.2.2 Detailed Design Procedure

To begin the design process, determine the following:
* Input voltage range:
— Use the supply voltage of the device that is driving the TXV0108-Q1 device to determine the input voltage
range. For a valid logic-high, the value must exceed the positive-going input-threshold voltage (V) of the
input port. For a valid logic low the value must be less than the negative-going input-threshold voltage (Vi.)
of the input port.
» Output voltage range:

— Use the supply voltage of the device that the TXV0108-Q1 device is driving to determine the output
voltage range.

*  RGMII timing:
— For the TXV0108-Q1 to meet RGMII timing specifications, parameters like frequency, C| oap and input

rise/fall transition have to be met. Ensure each channel does not exceed a maximum frequency of 125
MHz, use a C| pap No greater than 5 pF, and use an input rise/fall slew rate no greater than 2 ns/V.

8.2.3 Application Curves

A4 W\ TELEDYNE LECROY
(A it

[ TS . M

C3 s L[0T base 352 ns|
1,00 Vidi 2.00 Vidiv 200 ns/div Auto 620 mV/
2000Mofsi  -50 mV ofst 40kS 20 GSIs Edge Positive

[ 8-2. Up Translation (1.8 V to 3.3 V) C, oap = 15 pF at 2.5 MHz

8.3 System Examples

8.3.1 Solving Power Sequencing Challenges with the TXV0108-Q1

The TXV0108-Q1 not only solves voltage mismatch between interfaces but also solves power sequencing
challenges. In some Ethernet applications, you may have a multi-core RGMII system with an Ethernet switch
8-3. In other applications, you may have a standard Ethernet interface with one MAC and PHY. In either case, it
is necessary to power up each device properly. This will prevent the 1/0 pins from powering up before the core
blocks, which can cause in-rush current during power up or bus contention and other malfunctions.
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PHY #1 (RGNl )
PHY #2 m

YOUMS Jousayyg

MCU #1 RGMII

“RGMII > MCU #2

¥ 8-3. Multi-Core RGMIl Communication

Low Dropout (LDO) devices are a common way to power up devices, but they do not provide any power
sequencing features. As can be seen in [ 8-4, before the 1.8 V can be applied to the MAC, the input of the LDO
will need to come up first. This will result in the PHY powering up which can lead to in-rush current flowing into

the MAC 1/O pins.
1.8V M 33V

In-Rush Current

SoC/ | o Ethernet
FPGA = Rl A ey

A

B4 8-4. Residual Current Flowing Into MAC 1/O Pins After PHY is Powered Up

With the TXV0108-Q1 supporting the l.r04t feature, in-rush current from improper power sequencing can be
prevented. When either power supply pin is at 0 V or below 100 mV, the I/O pins become high impedance until
both pins go above 100 mV. The high impedance state will prevent any in-rush current from flowing to the
opposite side.

33V
T

In-Rush Current

Ethernet
PHY

B 8-5. Using the TXV0108-Q1 for Power Isolation

For additional information on the TXV0108-Q1 and power isolation use cases, see the Solving Power
Sequencing Challenges for Ethernet RGMII Communications application note.
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8.4 Power Supply Recommendations

The TXV0108-Q1 uses two separate configurable power supply rails, Vcca and Veeg. The A port and B port are
designed to track Vcca and Veeg, respectively, allowing for low-voltage fixed translation between any of the 1.8-
V, 2.5-V and 3.3-V voltage nodes.

The output-enable OE input circuit is designed to be supplied by Veca. When the OE input is high, all outputs
are placed in the high-impedance state. To put the outputs in a high-impedance state during power up or power
down, tie the OE input pin to Vca through a pullup resistor and do not be enable it until Veca and Vg are fully
ramped and stable. The current-sinking capability of the driver determines the minimum value of the pullup
resistor to Veca-

8.5 Layout
8.5.1 Layout Guidelines

For device reliability, following common printed-circuit board layout guidelines are recommended:

» Use short trace lengths to avoid excessive.

» Use bypass capacitors on the power supply pins and place them as close to the device as possible.

* A 0.1-yF bypass capacitor is recommended, but transient performance can be improved by having both 1-pF
and 0.1-yF capacitors in parallel with the smallest value capacitor placed closest to the power pin.

» The high drive capability of this device creates fast edges into light loads. Routing and load conditions should
be considered to prevent ringing.

8.5.2 Layout Example

Legend
| ViatoVeca @  ViatoGND G |
| Viato Vecs Copper Traces

Keep OE high until Vcca

123 Vees and Vces are powered up
FromMac —» A1 [[3 22| °E —wWA— ®
]
FromMac —» A2 |4 [ 21| B1 — ToPHY
FromMac —» A3 |5 | | 20| B2 —» ToPHY
FromMac —» A4 [& | {d9| B3 —» ToPHY
| PAD
From Mac —» A5 | 7. | 18| B4 —p ToPHY
FromMac —» A6 [ 8} | {d7| B5 —» ToPHY
Control Signals— YA D] | | 16| B6 —» ToPHY
Control Signals—» A8 [0} 45| B7 —» ToSystem
T KD 4| B8 —» ToSystem
N (Q [ o
GND = =
GND GND

B 8-6. Layout Example — TXV0108-Q1
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Related Documentation

For related documentation, see the following:

» Texas Instruments, Solving Power Sequencing Challenges for Ethernet RGMII Communications application
note

9.2 RFa A FOEFBMERITMDHE

RF¥ 2 A PO EHINZ DOV TOBEEESZ T EDIZIL, www.tij.co.jp DT /A AR 7 4 V47 % BV TLIZEW, B %] 27
Uo7 L TRERTDHE, BREINT- TR COBIEFRICET IS AV AN BT TRAIENTEET, BEOFEMIZ
DNTE, WETENTERF 2 AV MIEEN TWDSFTBREEZ B30,

9.3HYR—pF-UVY—-2R

TXPR AL AV VALY E2E™ PR —b e T3 —T AT, T V=T BRREEE H ORI LR EHIE T A Mg AR
—IPLRGERDDEESAZENTEXAILGHT T, BEFEORIEEARR LD, MEOEME L0524 T, &t
e RIS LN TEET,

Vo 7ENTNWDa T/, BFME IV BUROFF IS OTT, INBIET VAR A AL ALY DL
BEARERR TAbDTIIRL BT LET XV AR AL AV N ALY D RfEZ KM LD TIEHVER Ay T TR ALY
VALY O R AE SRR TLTEENY,

9.4 Trademarks

TXY R A AV A Y E2E™ is a trademark of Texas Instruments.

TRCOFEEL, ZNENOFAHE IIRELET,
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ZOIC 1. ESD IC ko THHBETAATREMERHVET, TP R AL AV L AT IC BB I HE I YR E 298

A EAERLET, ELOROIRO B L OR BRI IEDRV A, 7 A 2T 5B Z b T,
A\ ESD ICEBMHAIE, DT DR MREE T DT A AD TR £ CHIGI D0 ET, K72 IC DG, /STA—FHD T
(AL T BT TARSNTOB NI T DB 720 | R AL T <o TVET,
9.6 A&
FXA A AL LAY R ZOHEEEIZIE, HREEPIKEEO —EB L OVERDGLHIN TWET,

10 Revision History
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Changes from Revision * (July 2023) to Revision A (December 2023) Page
o T—BU—bIDAT—HAE TEAMER IO TERIET —F JITZET s 1

11 Mechanical, Packaging, and Orderable Information

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

Copyright © 2024 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 23

Product Folder Links: TXV0108-Q1
English Data Sheet: SCES958


https://www.ti.com/jp/lit/pdf/slya082
https://www.ti.com/jp/lit/pdf/slya082
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/txv0108-q1?qgpn=txv0108-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSQ40
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQ40A&partnum=TXV0108-Q1
https://www.ti.com/product/ja-jp/txv0108-q1?qgpn=txv0108-q1
https://www.ti.com/lit/pdf/SCES958

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 17-Apr-2024

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 ® (415)
(6)
TXV0108QWRGYRQ1 ACTIVE VQFN RGY 24 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 TV108Q

@ 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 Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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o Catalog : TXV0108

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TXV0108QWRGYRQ1 | VQFN RGY 24 3000 330.0 12.4 3.8 5.8 12 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TXV0108QWRGYRQ1 VQFN RGY 24 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGY 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

5.5 x 3.5 mm, 0.5 mm pitch

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

4203539-5/J
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PACKAGE OUTLINE

RGYO0024E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

PIN 1 INDEX AREA /

[$14)]

O
o
e
=
3

& f
(0.13) )j -

SECTION A-A
TYPICAL

1 MAX

e 2.1+0.1 —]
2X-j (0.2) TYP
12# | 13 ﬂ
18X[0.5] @ | @ i
s i g
T,@ ! . (0.16) ¥
) ‘ A Cd A
SYMM w
f’é Q—Dk—]@——@ 41201
: ) q
o e
D) ‘ EI\¥ EXPOSED
5 | q THERMAL PAD
b @ ! ‘(E 23
| 24x 93
| 24 0.2
(opﬁgleB " svmm 01®@[C[A[B
¢ & 0.05|C
24x 05 . :
03

4225182/A 08/2019

NOTES:

1. Alllinear dimensions are in millimeters. Any 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 optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RGYO0024E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

24X(0.6)ﬂ ) ‘ »
24X (0.25 A PR (48 A
029 +

: |
}ﬁ , : \
18X (0.5) E

(0.2) VIA 1)

|
" TThve ¢ oo

23

|2
© 2
<
=
BTr
SJX
o
«®

i
da

33-5-5:3-5-5-640

|
e
==y
(R0.05) TYP @#

(0.8)
SYMM
€

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X

0.07 MAX 0.07 MIN
ALL AROUND ﬂ‘* ALL AROUND ﬂt METAL UNDER
= METAL / SOLDER MASK

EXPOSED f

METAL g |
(
EXPOSED METAL — AN gg'éaﬁ\TGMASK Q\ SOLDER MASK
OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4225182/A 08/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RGYO0024E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

24X (o.6)ﬂ ] ‘ o !
24X (0.25 w I S 2 _
028 +

5 6

HBBILRAD

i

6X (1.19@ { y
(R0.05) TYP @i#{} ,,,,,,,,,,, 1
|

6X (0.94)

(0.57)
SYMM
¢

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

76% PRINTED COVERAGE BY AREA
SCALE: 156X

4225182/A 08/2019

NOTES: (continued)

6. 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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