~3PEAK

TPT764x

4-Channel Reinforced High-Performance Digital Isolator

Features

¢ Data Rate: up to 100 Mbps
e Wide Supply Range: 225V to 5.5V
¢ Wide Temperature Range: —40°C to +125°C

¢ Low Power Consumption: Typical 1.6 mA per Channel
at 1 Mbps

e Low Propagation Delay: Typical 13 ns at 5 V Supply

e CMTI: Typical £200 kV/us (Static), +150 kV/us
(Dynamic)

¢ Standout Transient Isolation Voltage: 12000 Vpx for
WWSOP, 9191 Vpk for WSOP (100% Production)

e Standout Surge Immunity: 12000 Vek

e Over 30-year Projected Lifetime under Working Voltage
of 2000 Vrms for WWSOP, 1500 Vrus for WSOP

* Wide Creepage and Clearance: Nominal 16.0 mm for
WWSOP, 9.5 mm for WSOP, 5.2 mm for SOP and
QSOP

¢ Robust Electromagnetic Compatibility (EMC)

e Low Emissions, CISPR32 Class B Qualified

e System-level ESD and EFT Immunity

e Default Output High (TPT764x) and Low (TPT764xF)

¢ Wide Package Range: WSOP16, WWSOP16, SOP16,
QSOP16

o Safety-related Certifications:

— Reinforced Isolation according to DIN VDE V
0884-17 (IEC 60747-17)

— Isolation for 1 minute per UL 1577: 8000 Vrwus
(WWSOP16), 6500 Vrus (WSOP16), 3750 Vrus
(SOP16, QSOP16)

— CQC Certification per GB 4943.1
— CSA, TUV, and CB Certifications

Applications

e Solar Inverters

e Wind Power Generation

e Energy Storage

e Power System

e DC Charger

¢ Isolated Interface and General-purpose Isolation

Description

The TPT764x devices are high-performance, 4-channel
digital isolators with 8000 Vrms (WWSOP16), 6500 Vrms
(WSOP16), and 3750 Vrms (SOP16, QSOP16) isolation
ratings per UL 1577. These devices are also certified by
VDE, CSA, TUV, CQC, and CB.

The TPT764x devices provide high reliability and high
performance at low power consumption with isolating
digital input and output. Each isolation signal channel is
separated by a double capacitive silicon dioxide insulation
barrier. The TPT7640 device has four channels in forward
direction. The TPT7641 device has three channels in
forward direction and one channel in reverse direction. The
TPT7642 device has two channels in forward direction and
two channels in reverse direction. In the event of input
power or signal loss, the default output is low for devices
with the suffix F and high for devices without the suffix F.

The common mode transient immunity (CMTI) and
electromagnetic compatibility of the TPT764x devices have
been significantly enhanced through innovative circuit
design and optimized structure.

The TPT764x family is available in SOP16, QSOP16,
WSOP16, and WWSOP16 packages, and is characterized
from —40°C to +125°C.

Part Number | Package (1) Body Size (Nominal)
SOP16 9.90 mm x 3.90 mm
TPT764x QSOP16 4.90 mm x 3.90 mm
TPT764xF WSOP16 10.30 mm x 7.50 mm
WWSOP16 10.30 mm x 14.00 mm

(1) For all available packages, see Order Information at
the end of the datasheet.
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Revision History

Date Revision Notes

2025-08-30 Rev.A.0 Released version.
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Pin Configuration and Functions
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TPT764x

4-Channel Reinforced High-Performance Digital Isolator

Table 1. Pin Functions: TPT764x

Pin

TPT7640 TPT7641 TPT7642 Name o Description
TPT7640F | TPT7641F | TPT7642F

1 1 1 VCCA - Power supply, VCCA

2 2 2 GNDA - Ground connection for VCCA

3 3 3 IN1 | Input, channel 1

4 4 4 IN2 | Input, channel 2

5 5 12 IN3 I Input, channel 3

6 1" 1 IN4 | Input, channel 4

7 - - NC - Not Connected

- 7 7 ENA Side A enable pin

8 8 8 GNDA - Ground connection for VCCA

9 9 9 GNDB - Ground connection for VCCB

10 10 10 ENB I Side B enable pin

11 6 6 ouT4 @) Output, channel 4

12 12 5 OouT3 @) Output, channel 3

13 13 13 ouT2 (0] Output, channel 2

14 14 14 ouT1 (@) Output, channel 1

15 15 15 GNDB - Ground connection for VCCB

16 16 16 VCCB - Power supply, VCCB

(1) ENA: Side-A OUTx are enabled when ENA is high or open, and in high-impedance state when ENA is low.
(2) ENB: Side-B OUTx are enabled when ENB is high or open, and in high-impedance state when ENB is low.
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TPT764x

4-Channel Reinforced High-Performance Digital Isolator

Specifications

Absolute Maximum Ratings ()

Parameter Min Max Unit
Vce Supply Voltage, Vcea, Vees -0.5 6 \Y
Vio Voltage at INx, OUTx, ENx -0.5 Vee + 0.5 \
lo Output Current -15 15 mA
Ty Operating Virtual Junction Temperature - 150 °C
Tstg Storage Temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Exposure
to any Absolute Maximum Rating condition for extended periods may affect device reliability and lifetime.

ESD, Electrostatic Discharge Protection

Parameter Condition Value Unit
HBM ANSI/ ESDA/ JEDE -001/ ANSI/ ESD

HBM , per ANSI/ ESDA/ J C JS-001/ ANSI/ ES All Pins +8 KV
STM5.5.1 (1)

CDM CDM, per ANSI/ ESDA/ JEDEC JS-002 ) All Pins 2 kV

LU Latch-up, per JESD78 All Pins +600 mA

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

Recommended Operating Conditions

Parameter Min Typ Max Unit
Veex Supply Voltage, Vcca, Vees 2.25 - 55 \%
Vcowvios) | UVLO threshold when the supply voltage is rising () - 2 2.22 \%
Veewwios) | UVLO threshold when the supply voltage is falling (V) 1.8 1.9 - \%
Vhyswvroy | Supply Voltage UVLO Hysteresis 60 150 - mV
Vees=5V -4 - - mA
lon High-level Output Current Vees=3.3V -2 - - mA
Veeg=2.5V -1 - - mA
Veece=5V - - 4 mA
loL High-level Output Current Vcece=3.3V - - 2 mA
Vees=2.5V - - 1 mA
ViH High-level Input Voltage (Data Input) %ZC* - Vce \Y,
Vi Low-level Input Voltage (Data Input) 0 - %ic* \%
www.3peak.com 8/36 CA20250202A0
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Parameter Min Typ Max Unit
faata Data Rate (2 0 - 100 | Mbps
Ta Operating Ambient Temperature -40 25 125 °C

(1) Vecwvro+), Vecuvios+), VhysuvLo) are same to Veca and Vecs;
(2) 100 Mbps is the data rate tested in the lab, although higher data rates are possible.

Thermal Information

Package Type 17N 6.c Unit
SOP16 58.79 27.28 °C/W
QSOP16 76.74 35.60 °C/W
WSOP16 59.09 22.58 °C/W
WWSOP16 50.24 18.77 °C/W

Insulation Specifications

Value
Parameter Test Conditions WWSOP | Unit
SOP16 | QSOP16 | WSOP16 16
IEC 60664-1
External clearance | Shortest terminal-to-terminal distance
CLR ) . 5.2 52 9.5 16.0 mm
M through air, nominal
External creepage | Shortest terminal-to-terminal distance
crg | pag ' nal dista 5.2 5.2 9.5 160 | mm
M across the package surface, nominal
Distance through | Minimum internal gap (internal
DTI > 22 > 22 > 22 > 22 Um

the insulation clearance)

Distance through . . )
. Minimum internal distance across the
DTC the Molding - 0.45 0.45 0.8 0.8 mm
conductors inside the package
compound

Comparative
CTI . IEC 60112 > 600 > 600 > 600 > 600 \Y
tracking index

Material group According to IEC 60664-1 I I | I

Rated mains voltage < 150 Vrus -1V -1V -1V -1V
Overvoltage Rated mains voltage < 300 Vrws -1ll -1l -1V -1V
category per IEC .
< - - - -
60664-1 Rated mains voltage < 600 Vrus I-11 I-11 -1V -1V
Rated mains voltage < 1000 Vrus I I 1111 -1V
DIN EN IEC 60747-17 (VDE 0884-17) 2
Maximum
Viorm | repetitive peak AC voltage (bipolar) 707 707 2121 2828 Vpk

isolation voltage

www.3peak.com 9/36 CA20250202A0
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Value
Parameter Test Conditions WWSOP | Unit
SOP16 | QSOP16 | WSOP16 16
) ) AC voltage; Time dependent dielectric 500 500 1500 2000 v
Viowy | M@Ximum working | p o o qown (TDDB) Test RS
isolation voltage
DC voltage 707 707 2121 2828 Vbc
Maximum V1esT = Viotm, t = 60 s (qualification);
Viotm transient isolation | Vtest= 1.2 x Viotm, t=1s (100% 5300 5300 9191 12000 Vpk
voltage production)
Maximum impulse | Tested in air, 1.2/50 ys waveform per
\Y, 8000 8000 9000 9000 \Y
" I voltage ® IEC 62368-1 Pe
. Viosm = 1.3 x Viup ; tested in oil
Maximum surge o
Viosm . . (qualification test), 1.2/50 us waveform 12000 12000 12000 12000 Vpk
isolation voltage ()
per IEC 62368-1
Method a, After input-output safety test
subgroup 2/3, Vini = VioTm, tini = 60 s; <5 <5 <5 <5
Vpdm) = 1.2 X Viorm, tm =10 s
Method a, After environmental tests
subgroup 1, Vini = Viotwm, tini = 60 s; <5 <5 <5 <5
Apparent charge
Qpd ) Vpd(m) =1.6x VIORMu tn=10s pC
Method b: At routine test (100%
production); Vini = 1.2 % VioTm, tini =
1's; Vpdm) = 1.875 X Viorm, tn = 1's <5 <5 <5 <5
(method b1) or Vpdm) = Vini, tm = tini
(method b2)
Barrier
Cio capacitance, input | Vio = 0.4 x sin (2mft), f= 1 MHz ~0.5 ~0.5 ~0.5 ~0.5 pF
to output ®
Isolation Vio =500V, Ta =25°C > 1012 >10"2 > 1012 >10"2 Q
Rio resistance, input | Vio =500 V, 100°C < Ta < 125°C > 10" > 10" > 10™M > 10" Q
to output © Vio = 500 V at Ts = 150°C >109 | >10° | >10° | >10° | Q
Pollution degree 2 2 2 2
o -40/125/2 | -40/125/2 | -40/125/2 | -40/125/
Climatic category
1 1 1 21
UL 1577
Withstand V1est= Viso , t = 60 s (qualification);
Viso . . V1est= 1.2 X Viso, t =15 (100% 3750 3750 6500 8000 VRuMs
isolation voltage .
production)

(1) Creepage and clearance requirements should be applied according to the specific equipment isolation standards of an
application. Care should be taken to maintain the creepage and clearance distance of a board design to ensure that
the mounting pads of the isolator on the printed-circuit board do not reduce this distance. Creepage and clearance on
a printed-circuit board become equal in certain cases. Techniques such as inserting grooves, ribs, or both on a printed
circuit board are used to help increase these specifications.

www.3peak.com 10/ 36 CA20250202A0
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(2) This coupler is suitable for safe electrical insulation only within the safety ratings. Compliance with the safety ratings shall
be ensured by means of suitable protective circuits.

(3) Testing is carried out in air to determine the surge immunity of the package.

(4) Testing is carried out in oil to determine the intrinsic surge immunity of the isolation barrier.

(5) Apparent charge is an electrical discharge caused by a partial discharge (pd).

(6) All pins on each side of the barrier are tied together creating a two-pin device.

www.3peak.com 11/36 CA20250202A0
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Safety-Related Certifications

VDE UL TUV cac CSA CB
. Plan to certify . Plan to certify
Plan to certify . Plan to certify . . .
) according to UL ) Plan to certify according to IEC Plan to certify
according to DIN according to EN . )
1577 Component according to GB 62368-1, IEC according to EN
EN IEC 60747-17 N 61010-1 and EN
Recognition 49431 61010-1 and IEC | IEC 62368-1
(VDE 0884-17) 62368-1
Program 60601
Certificate planned | Certificate planned | Certificate planned | Certificate planned | Certificate planned | Certificate planned
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Safety Limiting Values

Safety limiting (V) intends to minimize potential damage to the isolation barrier upon failure of input or output circuitry.

Parameter Conditions Min Typ Max Unit
Resa =58.79 °C/W, Vi=5V, T
A =58.79 °C/W, V=5V, T, ) ) 425.94
=150 °C, Ta =25 °C (SOP16)
Resa =76.74 °C/W, V=5V, T,
- - 325.78
=150 °C, Ta = 25 °C (QSOP16)
Is Safety Supply Current Roaua = 59.09 °C/W, Vi =5 mA
V, Ty=150°C, Ta=25°C - - 423.08
(WSOP16)
Resa = 50.24 °C/W, V| =5
V, Ty=150°C, Ta=25°C - - 497.61
(WWSOP16)
Resa = 58.79 °C/W, T, = 150 °C,
- - 2126.21
Ta=25°C (SOP16)
Resa = 76.74 °C/W, T, = 150 °C,
> ! - - | 1628.88
Ta =25 °C (QSOP16)
Ps Safety Total Power mW
Resa = 59.09 °C/W, T, = 150 °C,
- - 2115.42
Ta =25 °C (WSOP16)
Resa = 50.24 °C/W, T, = 150 °C,
> ’ - - | 2488.06
Ta=25°C (WWSOP16)
Ts Maximum Safety Temperature - - 150 °C

(1) The maximum safety temperature, Ts, has the same value as the maximum junction temperature, T,, specified for the
device. The Is and Ps parameters represent the safety current and safety power respectively. The maximum limits of Is
and Ps must not be exceeded. These limits vary with the ambient temperature, Ta.

The junction-to-air thermal resistance, Reya, in the table is that of a device installed on a high-K test board for leaded
surface-mount packages. Use these equations to calculate the value for each parameter:

Ty =Ta + Raeya X P, where P is the power dissipated in the device.
Tymax) = Ts = Ta + Raya x Ps, where Tymax) is the maximum allowed junction temperature.

Ps = Is x Vi, where V| is the maximum input voltage.

www.3peak.com 13/36 CA20250202A0
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Electrical Characteristics

All test conditions: Vcca = Vees = 2.25 V to 5.5V, Ta = —40°C to +125°C. Typical values are at Vcc = 3.3 V, Ta = +25°C,
unless otherwise noted.

Parameter Conditions Min Typ Max Unit
i . 0.52* 0.7*
Virs Rising Input Threshold Voltage Input signal, INx - 1 \%
Veer (1 Vel
. . 03~ 0.38 *
Vir- Falling Input Threshold Voltage Input signal, INx - \%
Vel Vel
Input Threshold Voltage 0.14*
Vhys ) - - \
Hysteresis Vcal
liH High-level Input Current Vi = Vcer at INx 20 MA
I Low-level Input Current ViL=0V at INx -20 MA
Veco M=5V +10%, lon = -4
cco o, lon Veco— | Vego —
mA; 0.4 0.2 ;
Test OUTx ' '
Vou High-level Output Voltage Veco =3.3V £10%, lon =—2mA; | Vcco— | Veco— \
Test OUTx 0.2 0.11
Vcco=2.5V £ 10%, lon =—1 mA; | Vcco— Vceco —
Test OUTx 0.1 0.07
Veco =5V +10%, loL = 4 mA;
cco %, loL mA; i 017 04
Test OUTx
Vecco =3.3V +10%, loL =2 mA;
V Low-level Output Voltage - 0.1 0.2 \%
o wrievel Butpdt Yotlag Test OUTx
Veco =2.5V £ 10%, loL = 1 mA;
oco eloL=m - 0.05 0.1
Test OUTx
CMTI Common-mode Transient Static CMTI - 200 - kVips
Immunity Dynamic CMTI - 150 - kV/us
Ci Input Capacitance ) - 2.8 - pF

(1) Veer = Input-side Vcc; Veco = Output-side Vee
(2) Provided by bench test and design simulation.
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Timing Specifications = 5 V Supply

All test conditions: Vcca = Vees =5V £ 10%, Ta = -40°C to +125°C. Typical values are at Vcc =5V, Ta = +25°C, CL = 15 pF
to GND, unless otherwise noted.

Parameter Conditions Min Typ Max Unit
foata Translation data rate - - 100 Mbps
Propagation delay time, low-to-
teLH . Pag y 8 13 24 ns
high
Propagation delay time, high-to-
torL pag y 9 8 13 24 ns
low
Pulse width distortion () |tpr —
PWD ulse width distortion * ftew. ; 0.5 7 ns
tpLH|
Channel-to-channel output skew . .
tsk(cc) . Same direction channels - 3.8 6 ns
time (1))
tskpp) Part-to-part output skew time ()2) | Same direction channels - - 6 ns
tr Output signal rise time (V) - 1.6 10 ns
e Output signal fall time () - 1.3 10 ns

Disable propagation delay, high-
tpHz L CL= 15 pF, Ri=1kQ - 8 30 ns
to-high impedance output

Disable propagation delay, low-to-
toiz |sable propag y Ci= 15 pF, Ri= 1 kQ ; 7 30 ns
high impedance output

Enable propagation delay, high
tpzH . . CL=15 pF, Ri=1kQ - 7 30 ns
impedance-to-high output

Enable propagation delay, high
to , propag YN 6= 15 pF, Ri= 1 kQ - 7 30 ns
impedance-to-low output

Default output delay time from Measured from the time Vcc

too . - 34 80 ns
input power loss goes below 1.7 V

tsu Setup time 1 35 80 us

(1) Provided by bench test and design simulation.

(2) tskcc) is the skew of delay time between different channels of a single device, while tskpr) is the skew of delay time
between different devices switching in the same direction while operating at identical supply voltages, temperature, input
signals, and loads.
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Supply Current Characteristics — 5 V Supply

4-Channel Reinforced High-Performance Digital Isolator

All test conditions: Vcca = Vees =5V £ 10%, Ta = -40°C to +125°C. Typical values are at Vcc =5V, Ta = +25°C, CL = 15 pF
to GND, unless otherwise noted.

L Supply . ;
Parameter Description Min Typ Max Unit
Current
TPT7642
V=0V (TPT7642F) lcca - 1.7 2.8
Supply Vi = VCC) (TPT7642) locs ] 17 28
current
- DC signal V| =VCC, (TPT7642F) lcca R 4.3 6
Vi=0V (TPT7642) lccs - 43 6
lcca - 3.2 47
1 Mbps mA
lcca - 3.2 4.7
Suppl
uppYy All channels switching with square Icca - 4.4 5.9
ourrent wave clock input; CL = 15 pF 10 Mbps
- AC signal put ML P Iccs - 4.4 59
lcca M - 12.0 -
100 Mbps
lccs (M - 12.0 -
(1) Provided by bench test and design simulation.
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4-Channel Reinforced High-Performance Digital Isolator

Timing Specifications = 3.3 V Supply

All test conditions: Vcca = Vees = 3.3 V £ 10%, Ta = —40°C to +125°C. Typical values are at Vcc = 3.3V, Ta=+25°C,CL =15
pF to GND, unless otherwise noted.

Parameter Conditions Min Typ Max Unit
foata Translation data rate - - 100 Mbps
Propagation delay time, low-to-
teLH hlg: gatl v W 8 18 24 ns
Propagation delay time, high-to-
torL Iowp 9 y 9 8 17 24 ns
Pulse width distortion () |tpr —
PWD fter. - 08 5 ns
teLH|
Channel-to-channel output skew . .
tsk(cc) . Same direction channels - - 2.5 ns
time (1)
tskpp) Part-to-part output skew time ()2) | Same direction channels - - 45 ns
tr Output signal rise time (V) - 2 4 ns
e Output signal fall time () - 2 4 ns

Disable propagation delay, high-
tpHz L CL= 15 pF, Ri=1kQ - 10 30 ns
to-high impedance output

Disable propagation delay, low-to-
toiz |sable propag y Ci= 15 pF, Ri= 1 kQ ; 10 30 ns
high impedance output

Enable propagation delay, high
tpzH . . CL=15 pF, Ri=1kQ - 10 30 ns
impedance-to-high output

Enable propagation delay, high
to , propag YN 6= 15 pF, Ri= 1 kQ - 10 30 ns
impedance-to-low output

Default output delay time from Measured from the time Vcc

too . - 30 80 ns
input power loss goes below 1.7 V.

tsu Setup time - 28 80 us

(1) Provided by bench test and design simulation.

(2) tskcc) is the skew of delay time between different channels of a single device, while tskpr) is the skew of delay time
between different devices switching in the same direction while operating at identical supply voltages, temperature, input
signals, and loads.
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4-Channel Reinforced High-Performance Digital Isolator

Supply Current Characteristics — 3.3 V Supply

All test conditions: Vcca = Vees = 3.3 V + 10%, Ta = —40°C to +125°C. Typical values are at Vcc = 3.3V, Ta =+25°C,CL =15

pF to GND, unless otherwise noted.

" Supply . ;
Parameter Description Min Typ Max Unit
Current
TPT7642
V=0V (TPT7642F) lcca - 1.7 2.6
Supply Vi = VCC (TPT7642) lecs ] 1.7 26
current
- DC signal V| =VCC, (TPT7642F) lcca - 4.3 5.8
Vi=0V (TPT7642) lcce - 4.3 5.8
lcca - 3.0 4.4
1 Mbps mA
lcc - 3.0 4.4
Supply All channels switching with loca ] 38 59
current square wave clock input; CL = 15 | 10 Mbps
. lcc - 3.8 5.2
- AC signal pF
lcca M - 8.7 -
100 Mbps
lccg M - 8.7 -
(1) Provided by bench test and design simulation.
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4-Channel Reinforced High-Performance Digital Isolator

Timing Specifications = 2.5 V Supply

All test conditions: Vcca = Vees = 2.5V + 10%, Ta = —40°C to +125°C. Typical values are at Vcc = 2.5V, Ta=+25°C,CL =15
pF to GND, unless otherwise noted.

Parameter Conditions Min Typ Max Unit
foata Translation data rate - - 100 Mbps
Propagation delay time, low-
tpLu Pagal yme, oW 8 15 24 ns
to-high
Propagation delay time, high-
teHL Pag y g 8 15 24 ns
to-low
Pulse width distortion () |t
PWD o - 06 7 ns
— tpLH|
Channel-to-channel output . .
tskcc) . Same direction channels - 3 6 ns
skew time (12
Part-to-part output skew time
tsk(pP) Q) P P Same direction channels - - 6 ns
tr Output signal rise time () - 2.3 10 ns
tr Output signal fall time (1) - 15 10 ns
Disable propagation delay,
tpHz high-to-high impedance Cl=15pF, R.=1kQ 1 12 30 ns

output

Disable propagation delay,
trLz . C=15pF, Ri=1kQ 1 14 30 ns
low-to-high impedance output

Enable propagation delay,
tezn high impedance-to-high Ci=15pF, Ri=1kQ 1 12 30 ns
output

Enable propagation delay,
tpzL L Cl=15pF, Ri=1kQ 1 12 30 ns
high impedance-to-low output

Default output delay time Measured from the time Vcc goes
too . - 29 80 ns
from input power loss below 1.7 V.

tsu Setup time 1 35 80 V&

(1) Provided by bench test and design simulation.

(2) tsk(ccy) is the skew of delay time between different channels of a single device, while tskpp) is the skew of delay time
between different devices switching in the same direction while operating at identical supply voltages, temperature, input
signals, and loads.
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4-Channel Reinforced High-Performance Digital Isolator

Supply Current Characteristics — 2.5 V Supply

All test conditions: Vcca = Vees = 2.5V + 10%, Ta = —40°C to +125°C. Typical values are at Vcc = 2.5V, Ta=+25°C,CL =15
pF to GND, unless otherwise noted.

" Supply . .
Parameter Description Current Min Typ Max Unit
TPT7642
V=0V (TPT7642F) leca - 1.7 2.5
Supply Vi = VCC (TPT7642) lccs - 1.7 2.5
current
- DC signal V| =VCC, (TPT7642F) lcca - 4.2 5.7
V=0V (TPT7642) lccs - 4.2 5.7
lcca - 3.0 4.3
1 Mbps mA
lccs - 3.0 4.3
Supply All channels switching with leca ] 35 5
current square wave clock input; C. = 10 Mbps
. lcc - 3.5 5
- AC signal |15 pF
Icca () - 7.4 -
100 Mbps
Icce (1) - 7.4 -

(1) Provided by bench test and design simulation.
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4-Channel Reinforced High-Performance Digital Isolator

Test Circuits and Waveforms
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Figure 1. Switching Characteristics Test Circuit and Waveforms
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Figure 2. Default Output Delay Time Test Circuit and Voltage Waveforms
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Figure 3. Enable/Disable Propagation Delay Test Circuit and Waveforms
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4-Channel Reinforced High-Performance Digital Isolator
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Figure 4. Common-Mode Transient Immunity Test Circuit
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4-Channel Reinforced High-Performance Digital Isolator

Detailed Description

Overview

The TPT764x device utilizes an ON-OFF Keying (OOK) modulation circuit to transmit the digital data through the isolation
barrier. The transmitter sends an HF carrier to represent the digital state One and sends no signal to represent the digital
state Zero. Once the modulated signal passes through the barrier, the receiver demodulates the signal following the process
of signal conditioning and brings the output via a buffer stage. If the EN pin is at a Low level, the output goes to the
high-impedance state. The device also utilizes advanced circuit design to maximize the CMTI performance and minimize the
radiated emissions due to the HF carrier and IO buffer switching. The block diagram below shows a functional block diagram

of a typical channel.

Functional Block Diagram

VCCB

INx =t

OOK
Modulator

EME
Reduction

RF Clock

Isolation Barrier

Isolation Isolation

Capacitor Capacitor

i

High CMTI >
Demodulator ouTx

<~

GNDB

Figure 5. Block Diagram of Digital Capacitive Isolator

Data IN

Signal through isolation
capacitor

Data OUT

Figure 6. On-Off Keying (OOK) based Modulation Scheme
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4-Channel Reinforced High-Performance Digital Isolator

Feature Description

The TPT764x device is available in three-channel configurations and two default output state options to enable a variety of

application uses. The table below lists the device features of the TPT764x device.

Channel | Default output L .
Part number Max data rate ] . Package Rating isolation
direction state
SOP16 3750 Vrus / 5300 Vek
4 forward, QSOP16 3750 Vrus / 5300 Vek
TPT7640 100 Mbps High
0 reverse WSOP16 6500 Vrms/ 9191 Vpk
WWSOP16 8000 Vrms/ 12000 Vek
SOP16 3750 Vrus / 5300 Vek
4 forward, QSOP16 3750 Vrus / 5300 Vek
TPT7640F 100 Mbps Low
0 reverse WSOP16 6500 Vrms/ 9191 Vpk
WWSOP16 8000 Vrms/ 12000 Vek
SOP16 3750 Vrus / 5300 Vek
3 forward, QSOP16 3750 Vrus / 5300 Vek
TPT7641 100 Mbps High
1 reverse WSOP16 6500 Vrus/ 9191 Vpk
WWSOP16 8000 Vrms/ 12000 Vek
SOP16 3750 Vrus / 5300 Vpk
3 forward, QSOP16 3750 Vrus / 5300 Vek
TPT7641F 100 Mbps Low
1 reverse WSOP16 6500 Vrms/ 9191 Vpk
WWSOP16 8000 Vrms/ 12000 Vek
SOP16 3750 Vrus / 5300 Vek
2 forward, QSOP16 3750 Vrus / 5300 Vek
TPT7642 100 Mbps High
2 reverse WSOP16 6500 Vrus/ 9191 Vpk
WWSOP16 8000 Vrms/ 12000 Vek
SOP16 3750 Vrus / 5300 Vek
2 forward, QSOP16 3750 Vrus / 5300 Vek
TPT7642F 100 Mbps Low
2 reverse WSOP16 6500 Vrms / 9191 Vpk
WWSOP16 8000 Vrms/ 12000 Vek
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Device Functional Modes

The table below lists the functional modes for the TPT764x device.

. Input Enable Output
Veer (1 Vceo Comments
(INx) (ENA, ENB) (OUTXx)
High High or Open High
Normal Operation.
Low High or Open Low
Power up | Power up
. Default mode. The default is High for TPT764x and
Open High or Open Default
Low for TPT764xF.
X Power up X Low VA Disabled output is in high impedance.
Power . Default mode. When Vcc) is unpowered, the default is
Power up X High or Open Default .
down High for TPT764x and Low for TPT764xF.
Power . When Vcco is unpowered, a channel output is
X X X Undetermined )
down undetermined @),

(1) Vcer = Input-side Vcc; Veco = Output-side Vec; Power up means Vec = 2.25 V; Power down means Vec £ 1.7 V; X =

Irrelevant; Z = High impedance
(2) The outputs are in the undetermined state when 1.7 V < Vcci & Veco < 2.25 V.

www.3peak.com 25/ 36 CA20250202A0



é SPEAK TPT764x

4-Channel Reinforced High-Performance Digital Isolator

Application and Implementation

Note

Information in the following application sections is not part of the 3PEAK’s component specification and 3PEAK does not
warrant its accuracy or completeness. 3PEAK’s customers are responsible for determining suitability of components for
their purposes. Customers should validate and test their design implementation to confirm system functionality.

Typical Application

The two external bypass capacitors need to be close to the VCC power pin. The maximum distance is 2 mm.

_1 0.1pF 0.1pF |
T veeA : : —Tveee 4 T
AT i T
= | IN1 T [: I — T ouT1 > \v

N [> ' —Toutz
IN3 M ouT3
—— T H> T3 >
I T I ouT4
| IN4 D T} >
| NC T I — T3 ENB
GNDA | : : —}Gnos
11
Figure 7. TPT7640/TPT7640F
L opF 0ApF |
T }veor : : —Tveos 4 T
GNDA 71— : : ——chos
= o INT I ouTt
> T H>— 13 > v
N2 [: — T our2
: NS [: H — Ut :
_, OUT4 I INg
- -
ENA I — £
GNDA | : : —}cNos
11

Figure 8. TPT7641/TPT7641F
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Figure 9. TPT7642/TPT7642F
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4-Channel Reinforced High-Performance Digital Isolator

Tape and Reel Information
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Order Number Package |D1 (mm) w1 A0 (mm) | BO (mm) | KO (mm) | PO (mm) wo Pin1
(mm) (mm) | Quadrant

TPT7640-SO3R SOP16 330 21.6 6.6 10.4 2.1 8.0 16.0 Q1
TPT7640F-SO3R SOP16 330 21.6 6.6 10.4 2.1 8.0 16.0 Q1
TPT7641-SO3R SOP16 330 21.6 6.6 10.4 2.1 8.0 16.0 Q1
TPT7641F-SO3R SOP16 330 21.6 6.6 10.4 2.1 8.0 16.0 Q1
TPT7642-SO3R SOP16 330 21.6 6.6 10.4 2.1 8.0 16.0 Q1
TPT7642F-SO3R SOP16 330 21.6 6.6 10.4 2.1 8.0 16.0 Q1
TPT7640-SSAR QSOP16 330 17.6 6.5 5.4 2.0 8.0 12.0 Q1
TPT7640F- SSAR QSOP16 330 17.6 6.5 5.4 2.0 8.0 12.0 Q1
TPT7641- SSAR QSOP16 330 17.6 6.5 5.4 2.0 8.0 12.0 Q1
TPT7641F- SSAR QSOP16 330 17.6 6.5 5.4 2.0 8.0 12.0 Q1
TPT7642- SSAR QSOP16 330 17.6 6.5 5.4 2.0 8.0 12.0 Q1
TPT7642F- SSAR QSOP16 330 17.6 6.5 5.4 2.0 8.0 12.0 Q1
TPT7640-SOBR WSOP16 330 21.6 10.9 10.8 3.1 12.0 16.0 Q1
TPT7640F-SOBR WSOP16 330 21.6 10.9 10.8 3.1 12.0 16.0 Q1
TPT7641-SOBR WSOP16 330 21.6 10.9 10.8 3.1 12.0 16.0 Q1
TPT7641F-SOBR WSOP16 330 21.6 10.9 10.8 3.1 12.0 16.0 Q1
TPT7642-SOBR WSOP16 330 21.6 10.9 10.8 3.1 12.0 16.0 Q1
TPT7642F-SOBR WSOP16 330 21.6 10.9 10.8 3.1 12.0 16.0 Q1
TPT7640-SOFR WWSOP 16 330 29.0 17.6 10.8 3.0 20.0 24.0 Q1
TPT7640F-SOFR WWSOP16 330 29.0 17.6 10.8 3.0 20.0 24.0 Q1
TPT7641-SOFR WWSOP16 330 29.0 17.6 10.8 3.0 20.0 24.0 Q1
TPT7641F-SOFR WWSOP16 330 29.0 17.6 10.8 3.0 20.0 24.0 Q1
TPT7642-SOFR WWSOP 16 330 29.0 17.6 10.8 3.0 20.0 24.0 Q1
TPT7642F-SOFR WWSOP16 330 29.0 17.6 10.8 3.0 20.0 24.0 Q1
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Package Outline Dimensions

SOP16

Package Outline Dimensions

SO3(SOP-16-A)

S HHHHHHE

EEERERE:

-

]

e

|
\

| I
S A1 e
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 1.350 | 1.750 | 0.053 0.069
A1 0.050 | 0.250 | 0.002 0.010
A2 1.300 | 1.600 | 0.051 0.063
b 0.330 | 0.510 | 0.013 0.020
c 0.170 | 0.250 | 0.007 0.010
D 9.800 |10.000 | 0.386 0.394
E 5.800 | 6.200 | 0.228 0.244
E1 3.800 | 4.000 | 0.150 0.157
NOTES e 1.270 BSC 0.050 BSC
1. Do not include mold flash or protrusion. L 0.400 | 1.000 | 0.016 0.039
2. This drawing is subject to change without notice. 9 0 g 0 g
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QSOP16

Package Outline Dimensions

SSA(QSOP-16-A)

S HHHHHE

EEERER

I k]
] I e Jh
Y toe
Dimensions Dimensions
Symbol In Millimeters In Inches

MIN MAX MIN MAX
A 1.350 | 1.750 | 0.053 0.069
A1 0.050 | 0.250 | 0.002 0.010
A2 1.300 | 1.500 | 0.051 0.059
b 0.230 | 0.310 | 0.009 0.012
c 0.170 | 0.250 | 0.007 0.010
D 4.800 | 5.000 | 0.189 0.197
5.800 | 6.200 | 0.228 0.244
E1 3.800 | 4.000 | 0.150 0.157

NOTES e 0.635 BSC 0.025 BSC
1. Do not include mold flash or protrusion. L 0.400 | 0.800 | 0.016 0.031

2. This drawing is subject to change without notice. 9 0 g 0 g
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WSOP16

Package Outline Dimensions

SOB(WSOP-16-A)

S HHHHHHE

E1 E
H H H H b E M L]
D
j\ A2 A /
[ ] e A
A LY,
Dimensions Dimensions
Symbol In Millimeters In Inches

MIN MAX MIN MAX
A 2.350 | 2.650 0.093 0.104
A1 0.100 | 0.300 0.004 0.012
A2 2.250 | 2.350 0.089 0.093
b 0.350 | 0.450 0.014 0.018
c 0.200 | 0.290 0.008 0.011
D 10.100 | 10.500 | 0.398 0.413
10.100 | 10.600 | 0.398 0.417
E1 7.300 | 7.700 0.287 0.303

NOTES e 1.270 BSC 0.050 BSC
1. Do not include mold flash or protrusion. L 0.500 | 0.850 | 0.020 0.033

2. This drawing is subject to change without notice. 9 0 g 0 g
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WWSOP16

Package Outline Dimensions

SOF(WWSOP-16-A)

(o]
[T TJe

il

E1
E

B
%I:D:
11
11
1T
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1T
1T
1

0.250 GAUGE PLANE

.
-

I

—H.c
Dimensions Dimensions
Symbol In Millimeters In Inches

< MIN MAX MIN MAX
. - A — | 2650 | — | 0.104
N L N | l - A1 0.100 | 0.300 | 0.004 0.012
= \ / A2 | 2236 | 2336 | 0.088 | 0.092
b 0.310 | 0.510 | 0.012 0.020
c 0.220 | 0.280 | 0.009 0.011
D 10.200 |10.400 | 0.402 0.409
17.100 |17.400 | 0.673 0.685
E1 13.900 | 14.100 | 0.547 0.555

NOTES e 1.270 BSC 0.050 BSC
1. Do not include mold flash or protrusion. L 0.600 | 1.100 | 0.024 0.043

2. This drawing is subject to change without notice. 8 0 g 0 g
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Operating Temperature

Order Number Range Package Marking MSL Transport Media, Quantity Eco Plan
TPT7640-SO3R -40 to 125°C SOP16 T7640 MSL3 Tape and Reel, 2500 Green
TPT7640F-SO3R -40 to 125°C SOP16 7640F MSL3 Tape and Reel, 2500 Green
TPT7641-SO3R -40 to 125°C SOP16 T7641 MSL3 Tape and Reel, 2500 Green
TPT7641F-SO3R -40 to 125°C SOP16 7641F MSL3 Tape and Reel, 2500 Green
TPT7642-SO3R -40 to 125°C SOP16 T7642 MSL3 Tape and Reel, 2500 Green
TPT7642F-SO3R -40 to 125°C SOP16 7642F MSL3 Tape and Reel, 2500 Green
TPT7640-SSAR () -40 to 125°C QSOP16 T7640 MSL3 Tape and Reel, 4000 Green
TPT7640F-SSAR () -40to 125°C QSOP16 7640F MSL3 Tape and Reel, 4000 Green
TPT7641-SSAR -40 to 125°C QSOP16 T7641 MSL3 Tape and Reel, 4000 Green
TPT7641F-SSAR -40 to 125°C QSOP16 7641F MSL3 Tape and Reel, 4000 Green
TPT7642-SSAR -40 to 125°C QSOP16 T7642 MSL3 Tape and Reel, 4000 Green
TPT7642F-SSAR -40 to 125°C QSOP16 7642F MSL3 Tape and Reel, 4000 Green
TPT7640-SOBR -40 to 125°C WSOP16 T7640 MSL3 Tape and Reel, 1500 Green
TPT7640F-SOBR -40 to 125°C WSOP16 7640F MSL3 Tape and Reel, 1500 Green
TPT7641-SOBR -40 to 125°C WSOP16 T7641 MSL3 Tape and Reel, 1500 Green
TPT7641F-SOBR -40 to 125°C WSOP16 7641F MSL3 Tape and Reel, 1500 Green
TPT7642-SOBR -40 to 125°C WSOP16 T7642 MSL3 Tape and Reel, 1500 Green
TPT7642F-SOBR -40 to 125°C WSOP16 7642F MSL3 Tape and Reel, 1500 Green
TPT7640-SOFR -40 to 125°C WWSOP 16 T7640 MSL3 Tape and Reel, 1000 Green
TPT7640F-SOFR -40 to 125°C WWSOP16 7640F MSL3 Tape and Reel, 1000 Green
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Operating Temperature
Order Number > :angep Package Marking MSL Transport Media, Quantity Eco Plan

TPT7641-SOFR -40 to 125°C WWSOP16 T7641 MSL3 Tape and Reel, 1000 Green
TPT7641F-SOFR -40to 125°C WWSOP16 7641F MSL3 Tape and Reel, 1000 Green
TPT7642-SOFR -40to 125°C WWSOP16 T7642 MSL3 Tape and Reel, 1000 Green
TPT7642F-SOFR -40 to 125°C WWSOP16 7642F MSL3 Tape and Reel, 1000 Green

(1) For future products, contact the 3PEAK factory for more information and samples.

Green: 3PEAK defines "Green" to mean RoHS compatible and free of halogen substances.
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IMPORTANT NOTICE AND DISCLAIMER

Copyright© 3PEAK 2012-2025. All rights reserved.

Trademarks. Any of the B I&8 or 3PEAK trade names, trademarks, graphic marks, and domain names contained in
this document /material are the property of 3PEAK. You may NOT reproduce, modify, publish, transmit or distribute any
Trademark without the prior written consent of 3PEAK.

Performance Information. Performance tests or performance range contained in this document/material are either results
of design simulation or actual tests conducted under designated testing environment. Any variation in testing environment or
simulation environment, including but not limited to testing method, testing process or testing temperature, may affect actual
performance of the product.

Disclaimer. 3PEAK provides technical and reliability data (including data sheets), design resources (including reference
designs), application or other design recommendations, networking tools, security information and other resources "As Is".
3PEAK makes no warranty as to the absence of defects, and makes no warranties of any kind, express or implied, including
without limitation, implied warranties as to merchantability, fitness for a particular purpose or non-infringement of any third-
party’s intellectual property rights. Unless otherwise specified in writing, products supplied by 3PEAK are not designed to
be used in any life-threatening scenarios, including critical medical applications, automotive safety-critical systems, aviation,
aerospace, or any situations where failure could result in bodily harm, loss of life, or significant property damage. 3PEAK
disclaims all liability for any such unauthorized use.
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