BT

Global Mixed-mode Technology

G2129B

1-2-4-Bit Bidirectional Voltage-Level Translator
For Open-Drain Applications

Features

No Direction-Control Signal Needed
Max Data Rates
- 2 Mbps (Open Drain)
- 24Mbps (Push-Pull)
1.65V to 3.6V on A port and 2.3V to 5.5V on
B port (VccaS Vecs)
Vcc Isolation Feature-If Either V¢ Input is at GND,
Both Ports Are in the High-Impedance State
No Power-Supply Sequencing Required-Either
Vcea or Vecg Can Be Ramped First
loff Supports Partial-Power-Down Mode
Operation
Latch-Up Performance Exceeds 100mA Per
JESD 78, Class Il
ESD Protection Exceeds JESD 22
- APort
2500V Human-Body Model (A114-B)
250V Machine Model (A115-A)
1500V Charged-Device Model (C101)
- BPort
8kV Human-Body Model (A114-B)
250V Machine Model (A115-A)
1500V Charged-Device Model (C101)

m ADFN1.0X1.4-8, ADFN3X2-8, AQFN1.7X2.0-12,

General Description

This two-bit non-inverting translator is a bidirectional
voltage-level translator and can be used to establish
digital switching compatibility between mixed-voltage
systems. It uses two separate configurable power-supply
rails, with the A ports supporting operating voltages
from 1.65V to 3.6V while it tracks the V¢ca supply, and
the B ports supporting operating voltages from 2.3V to
5.5V while it tracks the Vccg supply. This allows the
support of both lower and higher logic signal levels
while providing bidirectional translation capabilities
between any of the 1.8V, 2.5V, 3.3V, and 5V voltage
nodes.

When the enable-output (EO) input is low, all I/Os are
placed in the high-impedance state, which significantly
reduces the power-supply quiescent current consump-
tion.

To ensure the high-impedance state during power up
or power down, EO should be tied to GND through a
pulldown resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the
driver.

SC-70-6 (SOT-363) and TSSOP-14 Package Applications
m °C/SMBus
= UART
= GPIO
Ordering Information
ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green) REMARK
G2129BTL1U 29Bx -40°C to +85°C SC-70-6 (SOT-363) OBSOLETE
G2129BAJ1U 2Bx -40°C to +85°C ADFN1.0X1.4-8
G2129BA91G 2129B -40°C to +85°C ADFN3X2-8
G2129BA92G 219B2 -40°C to +85°C ADFN3X2-8
G2129BAE1U 2129B -40°C to +85°C AQFN1.7X2.0-12
G2129BD21U G2129B -40°C to +85°C TSSOP-14

Note: TL: SC-70-6 (SOT-363)

1&2: Bonding Code
U&G: Tape & Reel
Green : Lead Free / Halogen Free

AJ: ADFN1.0X1.4-8 AE: AQFN1.7X2.0-12 A9: ADFN3X2-8 D2:TSSOP-14
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Pin Configuration

Typical Application Circuit

G2129B G2129BA91G G2129BA92G
veea | ts|veee B2 11 [T Bt GND[TT)  [lg| EO
m[23 D781 oND[ 2 | vees veea[ 21 L7.| vees
A2 [ 6 |B2 vcea[ EO At{
GND "5 |E0 A2 T5 | A1 A2
ADFN1.0X1.4-8 ADFN3X2-8 ADFN3X2-8 18V e . . - 33V
0-1uF; 1.8V VCCA VCCB 3.3V ‘LO-WF
G21298 G21298 J— System System ——|_
o G21298 5 = | Systen EO =
VCCA [ & 17777 vces o yoor [ 4] veca e
Do e AT vCCA [d 6] vCeB
o w 161 Bt = - a12] 3] B1 Data [« A1 B1 [»|Data
o e A2 [3] 112) B2 Data {4 A2 B2 [+-»{Data
A2 30 Uylez  GND[2] 5] €0 A3 [4] [11] B3 GND GND GND
A3|"4 _ 8]]B3 ~ 5] 19 B4 I i l
! NC =
ra b5 el 7 e A1 [3] (4] B1 (€] [9] NC
. GND [7] 8] EO
GND SC-70-6 (SOT-363
AQFN1.7X2.0-12 -70-6(SOT-363) TSSOP-14
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Absolute Maximum Ratings’

Supply voltage range (Veca) - - - v v v oo v - -0.5V to 4.6V
Supply voltage range (Vecg) - - -« v v v v - -0.5V to 6.5V
Input voltage range (V,)?
Aport. ... -0.5V to 4.6V
Bport......... ... . -0.5V to 6.5V

Voltage range applied to any output in the high-impedance
or power-off state (Vo)?
Aport. . ... -0.5V to 4.6V
Bport....... ... . . -0.5V to 6.5V
Voltage range applied to any output in the high or low
state (Vo)*?

Aport. . .. ... -0.5V to V¢eat0.5V

Bport........... ... ... .. -0.5V to V¢cpt0.5V
Input clamp current (Ix) (Vi<0) . ............. -50mA
Output clamp current (lox) (Vo<O) . .. ......... -50mA
Continuous output current (Ip) . . . ... ........ 50mA
Continuous current through Vcea , Veeg or GND
..................................... 100mA

Thermal Resistance Junction to Ambient, (0,,)

SC-70-6 (SOT-363) .. ... ..ot 330°C/W
ADFN1.0X1.4-8. . .. ... ... .. .. .... 380°C/W
ADFN3X2-8. . . ... ... 165°C/W
AQFN1.7X2.0-12. . . . ... 230°C/W
Continuous Power Dissipation (Ta= +25°C)

SC-70-6 (SOT-363) . . ... ..o 0.375W
ADFN1.0X1.4-8. . . ... ... 0.33W
ADFN3X2-8. .. ... .. 0.75W
AQFN1.7X2.0-12. . . ... 0.54W
Thermal Resistance Junction to Case, (Buc)

SC-70-6 (SOT-363) . . ... ..ot 120°C/W
ADFN1.0X1.4-8. . ... ... .. .. .. 140°C/W
ADFN3X2-8. . .. ... 45°C/W
AQFN1.7X2.0-12. . . ... .. 70°C/W

Storage Temperature Range(Tstg) . . . -65°C to +150°C

1. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sec-
tions of specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device relia-

bility.

2. The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed
3. The value of Vcea and Vecg are provided in the recommended operating conditions table.

Thermal Information

1 G2129B

THERMAL METRIC® TSSOPAAL UNIT
Reia Junction to ambient thermal resistance 182.7 °C/W
ReJc top Junction to case top thermal resistance 92.0 °C/W
Ress Junction to board thermal resistance 144.7 °C/W
WYr Junction to top characterization parameter 27.0 °C/W
Y Junction to board characterization parameter 144.3 °C/W
ReJc bot Junction to case bottom thermal resistance N/A °C/W

1. Package thermal metric is obtained using the method described in JEDEC specification JESD51-7, using a four-layer

board.
Towax - T
2. The maximum power dissipation is Pppax) = %

, Exceeding the maximum allowable power dissipation results in

excessive die temperature, and the device will enter thermal shutdown.
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Recommended Operating Conditions (Level Translator)'?

Operating free-air temperature

PARAMETER SYMBOL | CONDITIONS Vcea Vcer MIN MAX | UNIT
Veen® — — 1.65 3.6
Supply voltage \%
pply g Veos - 2.3 5.5
1.65V to 1.95V \Y -0.2 V
A-port /Os ° 23Vto55V —= cal v
. ) 2.3V to 3.6V Veer 04 Veal
High-level input voltage ViH
B-port I/Os Vel -0.4 Vea
- 1.65V to 3.6V | 2.3V to 5.5V \%
EQ input Vceax0.65 55
A-port I/Os 0 0.15
Low-level input voltage A B-port I/Os 1.65V to 3.6V | 2.3V to 5.5V 0 0.15 \%
EOQ input 0 Vceax0.35
A-Port inputs 10
Input transition rise or fall rate At Av B-Portinputs | 1.65V to 3.6V | 2.3V to 5.5V - 10 ns/V
Control input 10
Ta -40 85 °C

1. Vca is the supply voltage associated with the input port.
. Vceo is the supply voltage associated with the input port.

2
3. Vcca must be less than or equal to Vecs and Veea must not exceed 3.6V.
4. The maximum V,_value is provided to ensure that a valid Vo, is maintained. The Vg, value is V. plus the voltage drop across the

pass-gate transistor.

Ver:1.6
Mar 22, 2023

TEL: 886-3-5788833
http://www.gmt.com.tw



Global Mixed-mode Technology

Electrical Characteristics'>®

Over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER CONDITIONS Veea Vees MIN | TYP | MAX |UNIT
VOHA |OH = -20|JA, V|B > VCCB-O.4V 1.65V to 3.6V 2.3V to 5.5V VCCAX0.67 -— -—= \Y
VoLa loo=1mA, Vig< 0.15V 1.65V to 3.6V 2.3V to 5.5V - - 0.4 \Y
Vous lon = -20pA, Via> Vcea-0.2V 1.65V to 3.6V 2.3V to 5.5V Veeax0.67 - - \Y
VoLs loo=1mA, Via< 0.15V 1.65V to 3.6V 2.3V to 5.5V - - 0.4 \Y
I EO 1.65V to 3.6V 2.3V to 5.5V - +1 +2 pA

A port oV 0V to 5.5V +1 +2 uA
bt g port 0to 3.6V ov +1 +2 uA
loz [AorBport |EO=GND 1.65V to 3.6V 2.3V to 5.5V --- +1 +2 MA

1.65V to Vecs 2.3V to 5.5V - - 2.4 pA

lcca Vi=Vo=open, lo=0 3.6V ov - - 2.2 pA

oV 5.5V -1 uA

1.65V to Vces 2.3V to 5.5V --- --- 12 MA

lcce Vi=Vo=0pen, Io=0 3.6V oV --- -—- -1 pA

oV 5.5V 1 uA

ICCA+|CCB V|=VCC| or GND, |o=0 1.65V to VCCB 2.3V to 5.5V - - 14.4 pA

Ci EO 3.3V 3.3V --- 2.5 3.5 pF
A or B port 3.3V 3.3V 10 ---

Cio | A port 5 6 pF
B port 6 7.5

1. Vcai is the Ve associated with the input port.
2. Vcco is the Ve associated with the output port.
3. Vcea must be less than or equal to Vees, and Veeca must not exceed 3.6V

Minimum Footprint PCB Layout Section

TSSOP-14
SC-70-6 (SOT-363) ADFN1.0X1.4-8 ADFN3X2-8 AQFN1.7X2.0-12 < -
R £
% £
- e THRRBAREC
E 0.2mm ’e 9
70 _>| I(_ J‘E 0. 4mm
o NT 2 £ . g
W T RARAR™ T & e
= £ : ©
& e =T [MEHHH o
D D £ g £
] N N
L J3-0AaRE S .
.175mm L N KK XKK
— 2mm M%I
0. 3mm
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Pin Description

PIN NAME FUNCTION
TL1U [ AJIU | A91G | A92G | AE1U | D21U
1 1 3 2 1 1 VCCA | A-port supply voltage. 1.65V < Vcea < 3.6V and Veea < Vees
2 4 2 1 6 7 GND Ground
3 2 5 3 2 2 A1 Input/output A1. Referenced to Vcea.
3 4 4 3 3 A2 Input/output A2. Referenced to Vcea.
--- - --- 4 4 A3 Input/output A3. Referenced to Vcea.
--- - --- 5 5 A4 Input/output A4. Referenced to Vcea.
-—- 7 10 B4 Input/output B4. Referenced to Vccs.
- -—- - 6,9 NC No Connection
5 5 6 8 12 8 EO Output enable. Pull EO low to place all outputs in 3-state
mode. Referenced to Vcca.
--- - 8 11 B3 Input/output B3. Referenced to Vces.
6 1 5 9 12 B2 Input/output B2. Referenced to Vccs.
4 7 8 6 10 13 B1 Input/output B1. Referenced to Vces.
6 8 7 7 11 14 VCCB | B-port supply voltage. 1.65V <V¢cg < 5.5V

Timing Requirements

over recommended operating free-air temperature range, Veca=1.8V+ 0.15V (unless otherwise noted)

Vcc3=2.5V Vcc3=3.3v Vcc3=5.v
0.2V 0.3V +0.5V UNIT
MIN MAX MIN MAX MIN [ MAX
Open-drain driving 2 2 - 2
Data rate — Mbps
Push-pull driving 21 22 -—- 24
Pulse durati Open-drain driving i 500 500 500 -
ulse duration w | Data input ns
Push-pull driving alinpus 1747 45 41
over recommended operating free-air temperature range, Vcca=2.5V+ 0.2V (unless otherwise noted)
Vcc3=2.5V Vcc3=3.3v Vcc3=5.v
0.2V 0.3V +0.5V UNIT
MIN MAX MIN MAX MIN [ MAX
Open-drain driving 2 2 - 2
Data rat Mb
alarate Push-pull driving 20 22 24 ps
Pulse durati Open-drain driving g 500 500 500 -
ulse duration w i ns
Push-pull driving Data inputs ™4 45 41
over recommended operating free-air temperature range, Vcca=3.3V+ 0.3V (unless otherwise noted)
Vccs=3.3v Vccs=5.V
0.3V +0.5V UNIT
MIN MAX MIN MAX
Open-drain driving - 2 2
Data rate — Mbps
Push-pull driving -—- 23 24
Open-drain driving 500 - 500 -
Pulse duration tw Data inputs ns
Push-pull driving 43 -—- 41 -
Ver:1.6 TEL: 886-3-5788833
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Global Mixed-mode Technology

Switching Characteristics
over recommended operating free-air temperature range, Vcca=1.8V+ 0.15V (unless otherwise noted)

FROM Vccs=2.5v Vccs=3.3v Vcc5=5.v
PARAMETER (INPUT) TO (OUTPUT)| Test Conditions $0.2v $0.3V $0.5V UNIT
MIN MAX MIN MAX | MIN | MAX
; Open-drain driving 2.3 8.8 2.4 9.6 2.6 10
s Push-pull driving | - 5.3 54 | — | 68
A B ns
; Open-drain driving 45 260 36 208 27 198
P Push-pull driving | - 6.8 714 | — | 75
; Open-drain driving 1.9 5.3 1.1 4.4 1.2 4
s Push-pull driving - 4.4 4.5 -—- 4.7
B A ns
¢ Open-drain driving 45 175 36 140 27 102
i Push-pull driving — 5.3 4.5 -—- 0.5
ten EO AorB - 200 - 200 - 200 ns
tais EO AorB - 50 - 40 — 35 ns
o Open-drain driving 38 165 30 132 22 95
tra A-port rise time — ns
Push-pull driving 3.2 9.5 2.3 9.3 2 7.6
o Open-drain driving 34 145 23 106 10 58
ts B-port rise time — ns
Push-pull driving 4 10.8 2.7 9.1 2.7 7.6
. Open-drain driving 4.4 6.9 4.3 6.4 4.2 6.1
tia A-port fall time — ns
Push-pull driving 2 5.9 1.9 6 1.7 13.3
. Open-drain driving 6.9 13.8 7.5 16.2 7 16.2
ts B-port fall time — ns
Push-pull driving 2.9 13.8 2.8 16.2 2.8 16.2
tsk(o) Channel-to-channel skew - 0.7 --- 0.7 - 0.7 ns
Open-drain driving 2 - 2 --- 2 -
Max data rate — Mbps
Push-pull driving 21 --- 22 -—- 24 -
over recommended operating free-air temperature range, Vca=2.5V + 0.2V (unless otherwise noted)
FROM Vccs=2.5v Vccs=3.3v Vcc5=5.v
PARAMETER (INPUT) TO (OUTPUT)| Test Conditions 10.2v 10.3V $0.5V UNIT
MIN MAX MIN MAX | MIN | MAX
¢ Open-drain driving 1.7 6.3 2 6 2.1 5.8
s Push-pull driving — 3.2 3.7 -—- 3.8
A B — . ns
¢ Open-drain driving 43 250 36 206 27 190
i Push-pull driving - 3.5 4.1 -—- 4.4
¢ Open-drain driving 1.8 4.7 2.6 4.2 1.2 4
s Push-pull driving | - 3 36 | — | 43
B A — ns
; Open-drain driving 44 170 37 140 27 103
i Push-pull driving | - 2.5 16 | — 1
ten EO AorB - 200 - 200 - 200 ns
tais EO AorB - 50 - 40 — 35 ns
o Open-drain driving 34 149 28 121 24 89
tra A-port rise time — ns
Push-pull driving 2.8 7.4 2.6 6.6 1.8 5.6
o Open-drain driving 35 151 24 112 12 64
ts B-port rise time — ns
Push-pull driving 3.2 8.3 2.9 7.2 2.4 6.1
) Open-drain driving 4.4 6.9 4.3 6.2 4.2 5.8
tia A-port fall time — ns
Push-pull driving 1.9 5.7 1.9 5.5 1.8 5.3
) Open-drain driving 5.1 8.8 5.4 9.4 5.4 10.4
ts B-port fall time — ns
Push-pull driving 2.2 7.8 2.4 6.7 2.6 6.6
tsk(o) Channel-to-channel skew - 0.7 --- 0.7 - 0.7 ns
Open-drain driving 2 - 2 - 2 ---
Max data rate — Mbps
Push-pull driving 20 - 22 -—- 24 -
Ver:1.6 TEL: 886-3-5788833
Mar 22, 2023 http://www.gmt.com.tw



Global Mixed-mode Technology

over recommended operating free-air temperature range, Vcca=3.3V * 0.3V (unless otherwise noted)

Vcc5=3.3v Vccs=5.V
PARAMETER |FROM (INPUT)| TO (OUTPUT) Test Conditions 0.3V 0.5V UNIT
MIN MAX MIN MAX
¢ Open-drain driving 1.3 4.2 1.4 4.6
s Push-pull driving 2.4 3.1
A B ns
Open-drain driving 36 204 28 165
tpLn p
Push-pull driving 4.2 4.4
; Open-drain driving 1 124 1 97
s Push-pull driving 25 3.3
B A ns
¢ Open-drain driving 3 139 3 105
PLA Push-pull driving 25 2.6
ten EO AorB - 200 - 200 ns
tais EO AorB --- 40 - 35 ns
o Open-drain driving 25 116 19 85
tra A-port rise time — ns
Push-pull driving 2.3 5.6 1.9 4.8
o Open-drain driving 26 116 14 72
ts B-port rise time — ns
Push-pull driving 2.5 6.4 2.1 74
) Open-drain driving 4.3 6.1 4.2 5.7
tia A-port fall time — ns
Push-pull driving 2 54 1.9 5
) Open-drain driving 5 7.6 4.8 8.3
tm B-port fall time — ns
Push-pull driving 2.3 7.4 2.4 7.6
tsk(o) Channel-to-channel skew - 0.7 -—- 0.7 ns
Open-drain driving 2 -—- 2 -—-
Max data rate — Mbps
Push-pull driving 23 24
Ver:1.6 TEL: 886-3-5788833
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Principles of Operation
Applications

The G2129B can be used to bridge the digi-
tal-switching compatibility gap between two volt-
age nodes to successfully interface logic threshold
levels found in electronic systems. It should be
used in a point-to-point topology for interfacing
devices or systems operating at different interface
voltages with one another. Its primary target ap-
plication use is for interfacing with open-drain driv-
ers on the data I/Os such as I°C or 1-wire, where
the data is bidirectional and no control signal is
available. The G2129B can also be used in appli-
cations where a push-pull driver is connected to
the data 1/Os, but we strong recommend that
the G2129 is a better option for such push-pull
applications.

Architecture

The G2129B architecture (see Figure 1) is an au-
to-direction-sensing based translator that does not
require a direction-control signal to control the direc-
tion of data flow from A to B or from B to A.

VCCA VCCB
A A
\] One- One- [‘
T ID_ shot shot _OI T2
RA§ | RB
10k 10k
A 1 B
N1

Figure 1 Architecture of a G2129B Cell

These two bidirectional channels independently de-
termine the direction of data flow without a direc-
tion-control signal. Each 1/O pin can be automatically
reconfigured as either an input or an output, which is
how this auto-direction feature is realized.

The G2129B is part of GMT’s “Switch” type voltage
translator family and employs two key circuits to ena-
ble this voltage translation:
1) An N-channel pass-gate transistor (N1) topology
that ties the A-port to the B-port.
and
2) Output one-shot (O.S.) edge-rate accelerator cir-
cuitry to detect and accelerate rising edges on the
A or B ports
For bidirectional voltage translation, pull-up resistors
are included on the device for dc current sourcing ca-
pability. The Vgare gate bias of the N-channel pass
transistor is set at approximately one threshold voltage

(V1) above the V¢ level of the low-voltage side. Data
can flow in either direction without guidance from a
control signal.

The O.S. rising-edge rate accelerator circuitry speeds
up the output slew rate by monitoring the input edge
for transitions, helping maintain the data rate through
the device. During a low-to-high signal rising edge, the
0.S. circuits turn on the PMOS transistors (T1, T2) to
increase the current drive capability of the driver for
approximately 30 ns or 95% of the input edge, which-
ever occurs first. This edge-rate acceleration provides
high ac drive by bypassing the internal 10kQ pull-up
resistors during the low-to-high transition to speed up
the signal. The output resistance of the driver is de-
creased to approximately 50Q to 70Q during this ac-
celeration phase. To minimize dynamic ICC and the
possibility of signal contention, the user should wait for
the O.S. circuit to turn-off before applying a signal in
the opposite direction. The worst-case duration is
equal to the minimum pulse-width number provided in
the Timing Requirements section of this data sheet.

Input Driver Requirements

The continuous dc-current “sinking” capability is de-
termined by the external system-level open-drain (or
push-pull) drivers that are interfaced to the G2129B
I/O pins. Since the high bandwidth of these bidirec-
tional 1/0O circuits is used to facilitate this fast change
from an input to an output and an output to an input,
they have a modest dc-current “sourcing” capability of
hundreds of micro-Amps, as determined by the inter-
nal 10kQ pullup resistors.

The fall time (t,, tes).0of a signal depends on the
edge-rate and output impedance of the external device
driving G2129B data 1/Os, as well as the capacitive
loading on the data lines.

Similarly, the tp. and max data rates also depend on
the output impedance of the external driver. The val-
ues for ti, trs, tph, and maximum data rates in the
data sheet assume that the output impedance of the
external driver is less than 50Q.

Output Load Considerations

GMT recommends careful PCB layout practices with
short PCB trace lengths to avoid excessive capacitive
loading and to ensure that proper O.S. triggering takes
place. PCB signal trace-lengths should be kept short
enough such that the round trip delay of any reflection
is less than the one-shot duration. This improves sig-
nal integrity by ensuring that any reflection sees a low
impedance at the driver. The O.S. circuits have been
designed to stay on for approximately 30ns. The
maximum capacitance of the lumped load that can be
driven also depends directly on the one-shot duration.
With very heavy capacitive loads, the one-shot can
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time-out before the signal is driven fully to the positive
rail. The O.S. duration has been set to best optimize
trade-offs between dynamic I¢c, load driving capability,
and maximum bit-rate considerations. Both PCB trace
length and connectors add to the capacitance that the
G2129B output sees, so it is recommended that this
lumped-load capacitance be considered to avoid O.S.
retriggering, bus contention, output signal oscillations,
or other adverse system-level affects.

Power Up

During operation, ensure that VccasVecs at all times.
The sequencing of each power supply will not damage
the device during the power up operation, so either
power supply can be ramped up first.

Enable and Disable

The G2129B has an EO input that is used to disable
the device by setting EO low, which places all 1/Os in
the Hi-Z stage. The disable time (t;s) indicates the

delay between the time when EO goes low and when
the outputs are disabled (Hi-Z). The enable time (t,,)
indicates the amount of time the user must allow for
the one-shot circuitry to become operational after EO
is taken high.

Pullup or Pulldown Resistors on I/O Lines

Each A-port I/0O has an internal 10k pullup resistor to
Vcea, and each B-port I/O has an internal 10kQ2 pullup
resistor to V¢cg. If @ smaller value of pullup resistor is
required, an external resistor must be added from the
I/0O to Veea or Vees (in parallel with the internal 10 kQ
resistors). Adding lower value pull-up resistors will
effect Vo, levels, however. The internal pull-ups of the
G2129B are disabled when the EO pin is low. Besides,
either A-port or B-port is prohibiting connecting to the
device with Source Ability.

Ver:1.6
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Parameter Measurement Information

Ve _I l_ Veco Ve _I l_ Veco

DUT DUT

IL N out IN  ouT

T 15pF S 1MQ 1+ I15pF MQ
Data rate, pulse duration, propagation delay, output rise Data rate, pulse duration, propagation delay, output rise
and fall time measurement using a push-pull driver and fall time measurement using an open-drain driver.
o 2 xVeco
50kQ Sy' o
From Output T 7 3 ANMA/ Open
Under Test L
15pF 50kQ
I Test S1
Load circuit for enable/disable tt PZL;:FLZ zévgrc]o
time measurement PHz PzH P
>
: : VCCI
! . Output
Input Va2 Veal2 Control
oV (low-level

Enabling)

_’E :‘— —»

toz Vo
Input Output X i N Veeo
Waveform 1 ! | N
S1at2x Ve, ! LN NI VoL
1 )
1 )

(see Note B)

1

1

1
Output o W = P b

1
-------- Von
Waveform 2
Output i h Vecol2 S1 at GND 0.9xVceo i Verro

—0.1xVcecol2 —5 1 ccol

Vol Ly Vou (see Note B ov
dba >
Voltage waveforms propagation delay times Voltage waveforms enable and disable times

A. C, includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

All input pulses are supplied by generators having the following characteristics: PRR < 10MHz, Z,=50Q, dv/dt > 1V/ns.
The outputs are measured one at a time, with one transition per measurement.

to 2 @nd t,,; are the same as tg.

tpz and tp,,, are the same as t,.

tpy @nd toy are the same as t,.

I @ m m O O

V¢ is the V. associated with the input port.

Vceo I8 the V¢ associated with the output port.

J. All parameters and waveforms are not applicable to all devices.

Figure 2. Load Circuit and Voltage Waveforms
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Global Mixed-mode Technology

Package Information

E1
E

SC-70-6 (SOT-363) Package

DIMENSION IN MM DIMENSION IN INCH
Symbol

MIN. NOM. MAX. MIN. NOM. MAX.
A 0.80 0.95 1.10 0.031 0.037 0.043
A1 0.00 s = 0.10 0.000 = 0.004
A2 0.70 0.90 1.00 0.028 0.035 0.039
D 1.80 2.00 2.20 0.071 0.079 0.087
E 1.80 2.10 2.40 0.071 0.083 0.094
E1 1.15 1.25 1.35 0.045 0.049 0.053
c 0.08 0.15 0.25 0.003 0.006 0.010
b 0.15 0.25 0.30 0.006 0.010 0.012

e 0.65 BSC 0.026 BSC
L 0.26 | 0.36 0.46 0.010 0.014 0.018

Taping Specification
O O O PACKAGE Q'TY/REEL

[;:Z]I |l§§:l O SC-70-6 (SOT-363) 3,000 ea
L N

Feed Direction

Ver:1.6 TEL: 886-3-5788833
Mar 22, 2023 http://www.gmt.com.tw
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Global Mixed-mode Technology

R
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ADFN1.0X1.4-8 Package

DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.

A 0.325 0.375 0.425 0.0128 0.0148 0.0167

A1 0.00 --- 0.05 0.0000 --- 0.0020

A2 0.12 BSC 0.0047 BSC

D 1.35 1.40 1.45 0.0531 0.0551 0.0570

E 0.95 1.00 1.05 0.0374 0.0394 0.0413

b 0.125 0.175 0.225 0.0049 0.0069 0.0089

e 0.35 BSC 0.0138 BSC

L 0.25 0.30 0.35 0.0098 0.0118 0.0138

L1 0.35 0.40 0.45 0.0138 0.0157 0.0177
Taping Specification

o O O
PACKAGE Q'TY/REEL
@ ADFN1.0X1.4-8 3,000 ea
L N
Feed Direction

Ver:1.6 TEL: 886-3-5788833
Mar 22, 2023 http://www.gmt.com.tw
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D

|

l
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ADFN3X2-8 Package

DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 0.70 0.75 0.80 0.0276 0.0295 0.0315
A1l 0.00 --- 0.05 0.0000 --- 0.0020
A2 0.20 REF 0.0079 REF
D 1.95 2.00 2.05 0.0768 0.0787 0.0807
E 2.95 3.00 3.05 0.1161 0.1181 0.1201
b 0.20 0.25 0.30 0.0079 0.0098 0.0118
e 0.50 BSC 0.0197 BSC
L 0.35 | 0.40 0.45 0.0138 0.0157 0.0177
Taping Specification
o O O O
PACKAGE Q'TY/REEL
EI El IEI ADFN3X2-8 3,000 ea
N <
Feed Direction
Ver:1.6 TEL: 886-3-5788833
Mar 22, 2023 http://www.gmt.com.tw
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Global Mixed-mode Technology

G2129B

4
= ] [ ]
| e | o]
E — | |—
T T
b <
AQFN1.7X2.0-12 Package
DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 0.50 0.55 0.60 0.0197 0.0217 0.0236
A1 0.00 --- 0.05 0.0000 --- 0.0020
A2 0.11 REF 0.0043 REF
D 1.60 1.70 1.80 0.0629 0.0669 0.0708
E 1.90 2.00 2.10 0.0748 0.0787 0.0826
b 0.15 0.20 0.25 0.0059 0.0079 0.0098
e 0.40 BSC 0.0157 BSC
L 0.45 | 0.50 0.55 0.0177 0.0196 0.0216
k 0.20 REF 0.0078 REF
Taping Specification
D D PACKAGE Q’'TY/REEL
O AQFN1.7X2.0-12 3,000 ea
/

e N
Feed Direction

Ver:1.6
Mar 22, 2023
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Global Mixed-mode Technology

G2129B

J A

E1
E

O
kR

D

b <
R A
\ J

¥ <

TSSOP-14 Package

S

DIMENSION IN MM DIMENSION IN INCH
Symbol

MIN. NOM. MAX. MIN. NOM. MAX.
A 1.20 0.048
A1 0.00 --- 0.15 0.000 --- 0.006
A2 0.80 1.00 1.05 0.031 0.039 0.041
D 4.90 5.00 5.10 0.193 0.197 0.201
E 6.20 6.40 6.60 0.244 0.252 0.260
E1 4.30 4.40 4.50 0.169 0.173 0.177
c 0.09 --- 0.20 0.004 --- 0.008
b 0.19 0.22 0.30 0.008 0.009 0.012
e 0.65BSC 0.026 BSC
L 0.45 ‘ 0.60 0.75 0.018 0.024 0.030

Taping Specification

O
O
O
O
O

EEEEEEL
HAAAARR

LEEEEL
©)

HAAAARR

N
Feed Direction

PACKAGE Q'TY/REEL

TSSOP-14 3,000ea

GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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