3PE A K TPT774x

4mmmm /vcorroraTED4 Channel Enhanced High Performance Digital Isolator

Features

* 150 Mbps Data Rate
* 5 kVrus Isolation Rating (WSOP)

e 1200 kV/us typ static CMTI, £150 kV/ps typ
dynamic CMTI

* Low Power Consumption, typ 3 mA/ch @1 Mbps
* Low Propagation Delay: 12 ns Typical

* Default Output Low (TPT774xF) and High
(TPT774x)

* Wide Temperature Range: —40°C to +125°C
* SOP-16, QSOP-16 and WSOP-16 package
* Robust electromagnetic compatibility (EMC)
— Low emissions
— System level ESD, EFT and surge immunity
» Safety-Related Certifications:

— VDE Certification according to DIN VDE V
0884-17(IEC60747-17)

— 5000Vrms (WSOP16, WSOP8), 3750Vrums
(SOP8) Isolation Rating per UL 1577

— CQC Certification per GB 4943.1
— CAS, TUV and CB certifications

* Qualified for Automotive Applications with AEC-
Q100 Reliability Test (with suffix -S)

Applications

* Industrial Automation

* Motor Control

* Power Supplies

* |solated interface and general-purpose isolation

Description

The TPT774x devices are high-performance, 4-
channel digital isolators with 5000 Vrus (WSOP-16
packages), 3750 Vrus (SOP-16, QSOP-16 package),
isolation ratings per UL 1577. These devices are also
to be certified by VDE, UL, CSA, CQC and CB.

The TPT774x devices provide high reliability and high
performance at low power consumption while
isolating digital input and output. Each isolation signal
channel is separated by a double capacitive silicon
dioxide insulation barrier. The TPT7740 device has
four channels in the same direction while the
TPT7741 device has three channels in the forward
direction and one channel in opposite direction. The
TPT7742 device has two channels in the forward
direction and two channels in opposite direction. In
the event of input power or signal loss, the default
output is low for devices with suffix F and high for
devices without suffix F.

The common mode transient immunity (CMTI) and
electromagnetic compatibility of the TPT774x devices
have been significantly enhanced through innovative
circuit design and optimized structure.

TPT774x family is available in SOP-16, QSOP-16,
WSOP-16 package, and is characterized from —-40°C
to +125°C.

Function Block Diagram
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Date Revision Notes
2021-08-02 Rev.Pre.1 Definition Version Pre.0
2022-11-10 Rev.A.1 Release Version Rev.A.1
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Pin Configuration and Functions

TPT7740 TPT7741 TPT7742
SOP16 SOP16 SOP16
QSOP16 QSOP16 QSOP16
WSOP16 WSOP16 WSOP16
@) @) 0]
veea [1] 6] veee  veea [ 7] vecs  veca [ vces
onpa [2] [75] DB eNDA [2] (5] enoB onpa [2] [75] enDB
N [ —[}— 7 4] out N 3] —l}— Z > 14 ] ouT1 N =] —[}— 7 » ouT1
N2 [] —[>— E [73] out2 N2 [] —[>— E '> 73] our2 IN2 [] —[}— C;) » [13] our2
N3 [ _[>_ g 2] outs N3 [5] _[>_ g '> [2] outs  outs [5] g q 2] IN3
ing 6] —[}— = [11] ouT4  oyrs [5] <]— = ﬂ [11] N4 outa [ = ﬂ [11] INa
ne [ 10 ] ENB ena [ 0] ens ena [ 10 | ENB
GNDA [&] [9 ] GNDB  GNDA = [9 ] eNDB GNDA [ & 5] onDB

Pin Functions

Pin
Name TPT7740 TPT7741 TPT7742 o ST
VCCA 1 1 1 - Power supply, VCCA
GNDA 2 2 2 - Ground connection for VCCA
IN1 3 3 3 | Input, channel 1
IN2 4 4 4 | Input, channel 2
IN3 5 5 12 | Input, channel 3
IN4 6 1" 11 | Input, channel 4
NC 7 - -
ENA - 7 7 | Side A enable pin
GNDA 8 8 8 - Ground connection for VCCA
GNDB 9 9 - Ground connection for VCCB
ENB 10 10 10 | Side B enable pin
OouT4 1 6 6 (e Output, channel 4
OouT3 12 12 5 (e Output, channel 3
ouT2 13 13 13 (e Output, channel 2
OouT1 14 14 14 (e Output, channel 1
GNDB 15 15 15 - Ground connection for VCCB
VCCB 16 16 16 - Power supply, VCCB

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

Absolute Maximum Ratings

Parameter Min Max Unit
Vee Supply voltage, Vcca, Vees -0.5 6 \Y
Vi Voltage at IN1, IN2, IN3, IN4, OUT1, OUT2, OUT3, OUT4, 05 Vec + 0.5 Vv
ENA, ENB
lo Output current -15 15 mA
T, 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.

(2) This data was taken with the JEDEC low effective thermal conductivity test board.

(3) This data was taken with the JEDEC standard multilayer test boards.

ESD, Electrostatic Discharge Protection

Parameter Condition Value Unit
HBM, per ANSI/ESDA/JEDEC JS-001/ANSI/ESD STM5.5.1(" All Pin 16 kv
CDM, per ANSI/ESDA/JEDEC JS-002? All Pin +1.5 kv
Latch up, per JESD78 All Pin 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, Vcea, Vecs 2.25 55 \Y,
Veowvios) | UVLO threshold when supply voltage is rising ) 2 2.25 \%
Veowvios) | UVLO threshold when supply voltage is falling @ 1.7 1.85 \Y
Vhyswvroy | Supply voltage UVLO hysteresis 60 150 mV
Veeg=5V -4 mA
lon High-Level output current Veeg=3.3V -2 mA
Vees=2.5V -1 mA
Veeg=5V 4 mA
loL High-Level output current Veeg=3.3V 2 mA
Vees=2.5V 1 mA
Vin High-level input voltage (data input) 2 Vee \Y
Vi Low-level input voltage (data input) 0 0.8 \Y
foata Data rate @ 0 150 Mbps
Ta Operating ambient temperature -40 25 125 °C

(1) Vcea is input side Vcc; Vecs is output side Veg;
(2) Vecvio+), VecwvLos), VhysuvLoy are same to Veca and Vecs;
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(3) 150 Mbps is the data rate tested in lab, although higher data rates are possible.

Thermal Information

Package Type 0,a O.uc Unit

16-Pin SOP 79 31 °C/W
16-Pin QSOP 112 58 °C/W
16-Pin WSOP 93 52 °C/W

Insulation Specifications

Value Unit
Symbol Parameter Conditions
SOP16 QSOP16 | WSOP16
CLR External Shortest tgrminal-to-terminal distance >4.0 >4.0 > 8.0 mm
clearance through air
CPG External Shortest terminal-to-terminal distance > 40 >40 >80 mm
creepage across the package surface
DTI Dlst?nce through Minimum internal gap (internal > 99 > 99 > 99 um
the insulation clearance)
Dist th h
DTC thI: sﬂlcldeingroug Minimum in’FerrﬁaI distance across the 0.45 0.45 0.8 mm
conductors inside the package
compound
Comparative DIN EN 60112 (VDE 0303-11); IEC
CTI > 600 > 600 > 600 \Y
tracking index 60112; UL 746A
Material group According to IEC 60664-1 | | |
For Rated Mains Voltage < 150 Vrus -1V -1V -1V
Over-voltage For Rated Mains Voltage < 300 Vrus 11 I-111 -1V
category For Rated Mains Voltage < 600 Vrums I-11 -1 -1V
For Rated Mains Voltage < 1000 Vrus | | I-111
Climatic category 40/125/21 | 40/125/21 | 40/125/21
Pollution degree 2 2 2
DIN V VDE V 0884-17 (M@
Maximum
Viorm repetitive isolation | AC voltage 637 637 1414 Vik
voltage
v Maximum working | AC voltage; TDDB Test 450 450 1000 Vrms
O . .
o isolation voltage | DC voltage 637 637 1414 | Vpc
Maximum V7est = Viotm, t = 60 s (qualification);
Viotm transient isolation | Viest = 1.2 x Viotm, t =15 (100% 5300 5300 7000 Vpk
voltage production)
Maximum surge Test method per IEC 62368-1, 1.2/50 ps
Viosm isolation voltage waveform, Vrest = 1.3 X Viosm 5980 5980 6500 Vek
@ (qualification)
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Method a, After Input/Output safety test
subgroup 2/3, Vini = Viotm, tini = 60 s; <5 <5 <5
Vpdm) = 1.2 X Viorm, tn =10 s
Method a, After environmental tests
subgroup 1, Vini = Viotwm, tini = 60 S; Vpa(m) <5 <5 <5
A t ch C
Jpd pparent charge = 1.6 % Vioru, & = 105 p
Method b1; At routine test (100%
production) and preconditioning (type <5 <5 <5
test), Vini =12Xx V|0T|v|,
tini = 1's; Vpam) = 1.875 X Viorm, tn = 1's
Isolation
Cio I_ Vio = 0.4 x sin (21ft), f = 1 MHz ~0.5 ~0.5 ~0.5 pF
capacitance
Vio =500V, TA=25°C >10"2 >10"2 >10"? Q
Isolation o o
Rio ) Vio =500V, 100°C < TA< 125°C > 10" > 10" > 10" Q
resistance
Vio =500V at T S= 150°C >10° >10° >10° Q
UL 1577
. . Vrest = Viso , t = 60 s(qualification);
Withstandin
Viso yyrnsianding Vrest=1.2 % Viso, t= 1 (100% 3750 3750 5000 | Viws
isolation voltage .
production)

(1) All pins on each side of the barrier tied together creating a two-terminal device.

(2) This coupler is suitable for safe electrical insulation only within the safety operrating ratings. Compliance with the safety
ratings shall be ensured by means of suitable protective circuits.

(3)Testing must be carried out in oil.

Safety-Related Certifications

VDE

UL

TUvV

cac

CSA

CcB

Certified

Certified according to

Certified according to

Certified according

Certified CSA C22.2 No.

Certified according

(WSOP)
VIORM= 1414
VIOSM= 6500
(SOP, QSOP)
VIORM= 637

VIOSM= 5500

protection, 5000Vrms
(SOP, QSOP)Single
protection, 3750Vrms

insulation (WSOP),
800Vrms maximum
work voltage.
3750Vrms basic
insulation (SOP,
QSOP), 400V rms
maximum work

voltage.

insulation (WSOP),
Altitude<=5000m,80
0V rms maximum
work voltage.

Basic insulation
(SOP, QSOP),
Altitude<=5000m,40
0V rms maximum

work voltage.

insulation (SOP, QSOP)
and 600V rms reinforced
insulation (WSOP)
working voltage per CSA
C22.2 No. 62368-1:19
3rd, IEC 62368-1:2018
Ed. 3(in pollution degree
2, material group |)

2 MOPP (Means of
Patient Protection)
insulation requirements
for 250Vrms (WSOP) in
CAN/CSA-C22.2 No.
60601-1:14, IEC 60601-
1:2005 + AMD1:2012

according to DIN | UL 1577 and CSA | EN |IEC 62368-1 and | to GB 4943.1 62368-1 and CAN/CSA- | to EN IEC 62368-1
VDE V 0884-17 Component EN IEC 61010-1 C22.2 No. 60601-1

Acceptance Notice 5A
Basic insulation (WSOP)Single 5000Vrms reinforced Reinforced 400Vrms basic Reinforced

insulation (WSOP),
Altitude<=5000m,80
0V rms maximum
work voltage.

Basic insulation
(SOP, QSOP),
Altitude<=5000m,40
0V rms maximum

work voltage.
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Certificate Report Reference Registration No. Certificate No. Master contract: 302375 | Ref. Certif. No.
No0.40054570 E524241 AK 50524505 0001 CQC21001303701 CN54369
AK 50524506 0001 CQC22001332218 CN56354
AK 50550847 0001 CQC22001332219 CN56355
AK 50550849 0001
Safety Limiting Values
Parameter Conditions" Min Typ Max Unit
Resa=79°C/W, V, =5V, T, = 150°C, 316.4
Ta =25°C (SOP16) ’
Resa=112°C/W, V, =5V, T, = 150°C,
Safet I t 223.2 A
afety supply curren Th = 25°C (QSOP16) m
Resa=93°C/W, V, =5V, T, = 150°C, 268.8
Ta =25°C (WSOP16)
Resa=79°C/W, T,y = 150°C, Ta = 25°C 15822
(SOP16)
Resa= 112°C/W, T, = 150°C, Ta =
Safety total 1116.0 W
alety fotal power 25°C (QSOP16) m
Resa=93°C/W, T, = 150°C, Ta = 25°C 1344
(WSOP16)
Maximum safety temperature 150 °C

(1) The assumed junction-to-air thermal resistance in the Thermal Information is that of a device installed on a
high-K test board for leaded surface-mount packages.

Electrical Characteristics
Veea = Vees = 2.25V ~ 5.5V, Ta = -40°C ~ +125°C, Typical value is in Vcc = 3.3 V, Ta = +25°C.

Symbol Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Input Electrical Specifications
Vi Logic Input High Voltage Input signal, IN1, IN2, IN3, IN4 2.0 \Y
Vi Logic Input Low Voltage Input signal, IN1, IN2, IN3, IN4 0.8 \Y
Vir+ Rising input threshold voltage Input signal, IN1, IN2, IN3, IN4 1.6 2 \Y
Vir- Falling input threshold voltage Input signal, IN1, IN2, IN3, IN4 0.8 1.2 \Y
Vhys Input threshold voltage hysteresis 0.4 \Y,
Vi en | Enable Input High Voltage Enable signal 2.0 \Y,
ViLen | Enable Input Low Voltage Enable signal 0.8 \Y,
Enable Rising input threshold
Vire gy | 2Di€ RISING IpUt Thresho Enable signal 14 2 v
- voltage
Enable Falling input threshold
Vir- e | C2Die FElING Input fresho Enable signal 0.8 12 Vv
- voltage
Enable Input threshold volt
Vhvs_EN navle r]pu reshold votage Enable signal 0.2 \%
- hysteresis
www.3peakic.com.cn 8127 Rev.A.1
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I High-level input current Vi = Veea at IN1, IN2, IN3, IN4 (D 25 10 pA
I Low-level input current ViL =0V atIN1, IN2, IN3, IN4 (D -10 -25 pA
Veee =5V +£10% -4
lon High-level output current Vceee =3.3V +£10% -2 mA
Veeg =2.5V £ 10% -1
Veee =5V £ 10% 4
lou Low-level output current Veeg =3.3V £ 10% 2 mA
Veee =2.5V £ 10% 1
Veeg=5V £ 10%, lon = -4 mA; Vees— | Vees —
Test OUT1, OUT2 0.4 0.2
Von | High-level output voltage }I'/::tB(:ST?; ,VOiU1'|'02%, lon = ~2 mA; Vgﬁ’; B Vg.c155— mV
Veeg =2.5V £ 10%, lon = —1 mA; Vees— | Vees —
Test OUT1, OUT2 0.2 0.1

Veee =5V £ 10%, low =4 mA;
Test OUT1, OUT2

Vees = 3.3V £ 10%, low =2 mA;
VoL Low-level output voltage 0.15 0.3 \Y,
Test OUT1, OUT2

Vees =2.5V £10%, loL =1 mA;

0.2 0.4

Test OUT1, OUT2 0 02
Common-mode transient Static CMTI 150 200 kV/us
eI immunity Dynamic CMTI 100 150 kV/us
Ci Input capacitance " 2 pF

(1) Provided by bench test and design simulation
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Timing Specifications-5 V Supply
Veea =Vees =5V £ 10%, Ta = -40°C ~ +125°C. Typical value is in Vecc =5V, Ta = +25°C, CL = 15 pF to GND.

Symbol Parameter Conditions Min Typ Max Unit
faata Translation data rate 150 Mpbs
trLH Propagation delay time 11.5 22 ns
trHL Propagation delay time 12 22 ns

PWD Pulse width distortion (" 05 5 ns
[trrL — tpLH|
Channel-to-channel output
tskico) , vipu Same direction channels 25 ns
skew time @
Channel-to-channel output
tsk(PP) . P Same direction channels 4.5 ns
skew time @
t; Output signal rise time 0.7 4 ns
tr Output signal fall time ™ 0.7 4 ns

Disable propagation delay,
t CL=15pF, R.=1K 20 40
Pz high-to-high impedance output - P g ns

Disable propagation delay,
toLz 'sable propagat Y C.=15pF , Ru=1K 18 40 | ns
low-to-high impedance output

Enabl tion delay, high
oz : na epropaga. ion delay, hig Ci=15pF , Ri= 1K 10.4 40 s
impedance-to-high output

Enable propagation delay, high

tpzL ) C|_ = 15pF RL 1K 8.6 40 ns
impedance-to-low output
Jitter Eye jitter p-p (" fyata = 100 Mbps 800 ps
Default output delay time from | Measured from the time Vcc goes
too . 30 80 ns
input power loss below 1.7 V.
tsu Setup time 28 80 us
tie Time interval error 26 — 1 PRBS data at 100 Mbps (") 2.4 ns

(1) Provided by bench test and design simulation.
(2) tsk(co) & tskpp) is the shew of delay time between different channel of a single device or 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
Veea = Vees =5V £ 10%, Ta = -40°C ~ +125°C. Typical value is in Vcc =5V, Ta = +25°C, CL = 15 pF to GND.

Parameter Description Supply current ‘ Min ‘ Typ ‘ Max ‘ Unit
TPT7740
Vi =0 V(TPT774xF) lcca 1.8 2.8
Supply current | Vi = VCC(TPT774x) lccs 35 7
- DC signal Vi = VCC(TPT774xF) lcca 9.5 24
=0 V(TPT774x) lccs 3.9 6.5
Icca 7.8 13.1
1 Mbps mA
Icc 4.6 6.6
Supply current AI.I channels switching loca 8.0 11
AC sional with square wave clock | 10 Mbps
“AGsignal ot ©L = 15 pF lecs 6.6 10
lcca () 10.6 14.7
100 Mbps
Iccs () 241 334
TPT7741
Vi =0 V(TPT774xF) lcca 24 3.9
Supply current | Vi = VCC(TPT774x) lccs 4.3 6.3
- DC signal V| = VCC(TPT774xF) lcca 12.0 15.0
Vi =0 V(TPT774x) lccs 7.0 9.0
Icca 7.3 9.2
1 Mbps mA
Icc 59 7.9
Supply current AI.I channels switching leca 8.9 10.8
AC sional with square wave clock | 10 Mbps
- signa input: . = 15 pF lcca 7.9 10.0
lcca () 11.9 15.2
100 Mbps
Iccs () 22 24.4
TPT7742
=0 V(TPT774xF)
Icca, lecs 3.2 4.8
Supply current | Vi = VCC(TPT774x)
- DC signal Vi = VCC(TPT774xF)
Icca, lecs 9.7 13.4
Vi =0 V(TPT774x) mA
All channels switching | 1 Mbps leca, lecs 6.4 8.8
Supply current )
) with square wave clock | 10 Mbps lcca, lccs 7.6 10.5
- AC signal . -Gy = 15 bF
input; CL. =15 p 100 Mbps Icea, lccg ) 16.7 23.1
(1) Provided by bench test and design simulation.
(2) VCC; is the VCC of V,
www.3peakic.com.cn 11127 Rev.A.1
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Timing Specifications-3.3 V Supply

Veea = Vees = 3.3 V £ 10%, Ta = —40°C ~ +125°C. Typical value is in Vec = 3.3 V, Ta = +25°C, CL = 15 pF to
GND.

Symbol Parameter Conditions Min Typ Max Unit
faata Translation data rate 150 Mpbs
trLH Propagation delay time 12.5 22 ns
trHL Propagation delay time 12.2 22 ns

PWD Pulse width distortion (" 0.3 5 ns
[trrL — tpLH|
Channel-to-channel output
tskico) . P Same direction channels 25 ns
skew time @
Channel-to-channel output
tsk(PP) . P Same direction channels 4.5 ns
skew time @
t; Output signal rise time (! 0.7 4 ns
tr Output signal fall time ™ 0.7 4 ns

Disable propagation delay,
t CL=15pF, R.=1K 20 40
Pz high-to-high impedance output - P LT ns

Disable propagation delay,
teLz 'sable propagat Y C.=15pF , Ru=1K 185 | 40 | ns
low-to-high impedance output

Enabl tion delay, high
tpgy | D20 Propagation delay, igh | o _ 45 R = 1K 14.9 40 ns
impedance-to-high output

Enable propagation delay, high

tpzL . CL.=15pF , RL.=1K 13.5 40 ns
impedance-to-low output
Jitter Eye jitter p-p (" fyata = 100 Mbps 800 ps
Default output delay time from | Measured from the time Vcc goes
too . 30 80 ns
input power loss below 1.7 V.
tsu Setup time 28 80 us
tie Time interval error 26 — 1 PRBS data at 100 Mbps (") 2.4 ns

(1) Provided by bench test and design simulation.
(2) tsk(co) & tskpp) is the shew of delay time between different channel of a single device or 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-3.3 V Supply

Vcea = Vees = 3.3 V £ 10%, Ta = -40°C ~ +125°C. Typical value is in Vcc = 3.3 V, Ta = +25°C, CL = 15 pF to
GND.

Parameter Description Supply current ‘ Min ‘ Typ ‘ Max ‘ Unit
TPT7740
Vi =0 V(TPT774xF) lcca 1.5 27
Supply current | Vi = VCC(TPT774x) lccs 3.1 7
- DC signal Vi = VCC(TPT774xF) lcca 8.7 24
=0 V(TPT774x) lccs 34 6.5
Icca 7.8 13.1
1 Mbps mA
lcce 4.4 6.5
Supply current AI.I channels switching loca 8.1 15
AC sional with square wave clock | 10 Mbps
- signa input: CL = 15 pF lcce 5.6 8
lcca () 9.6 13.3
100 Mbps
Iccs () 16.6 23.0
TPT7741
Vi =0 V(TPT774xF) Icca 27 3.9
Supply current | Vi = VCC(TPT774x) lccs 4.3 6.2
- DC signal V| = VCC(TPT774xF) lcca 12.0 15.0
Vi =0 V(TPT774x) lccs 6.9 9.0
Icca 7.2 9.0
1 Mbps mA
lccs 57 7.7
Supply current AI.I channels switching loca 8.4 10.4
AC sional with square wave clock | 10 Mbps
- signa input: . = 15 pF lcca 71 9.1
lcca () 10.7 14.8
100 Mbps
Iccs () 15.4 21.3
TPT7742
=0 V(TPT774xF)
Icca, lecs 3.2 4.4
Supply current | Vi = VCC(TPT774x)
- DC signal Vi = VCC(TPT774xF)
Icca, lecs 9.1 12.6
Vi =0 V(TPT774x) mA
All channels switching | 1 Mbps lcca, lecs 6.3 8.7
Supply current )
) with square wave clock | 10 Mbps lcca, lccs 7.0 9.7
- AC signal . -Gy = 15 bF
input; CL. =15 p 100 Mbps lcea, lccg ) 13.1 18.1

(1) Provided by bench test and design simulation
(2) VCC, is the VCC of V|
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Timing Specifications-2.5 V Supply

Veea = Vees = 2.5V £ 10%, Ta = —40°C ~ +125°C. Typical value is in Vec = 2.5V, Ta = +25°C, CL = 15 pF to
GND.

Symbol Parameter Conditions Min Typ Max Unit
faata Translation data rate 150 Mpbs
trLH Propagation delay time 13.5 22 ns
trHL Propagation delay time 12.2 22 ns

PWD Pulse width distortion (" 13 5 ns
[trrL — tpLH|
Channel-to-channel output
tskico) . P Same direction channels 25 ns
skew time @
Channel-to-channel output
tsk(PP) . P Same direction channels 4.5 ns
skew time @
t; Output signal rise time (! 0.7 4 ns
tr Output signal fall time ™ 0.7 4 ns

Disable propagation delay,
t CL=15pF, R.=1K 245 40
Pz high-to-high impedance output - P LT ns

Disable propagation delay,
teLz 'sable propagat Y C.=15pF , Ru=1K 215 | 40 | ns
low-to-high impedance output

Enabl tion delay, high
oz .na epropagallon elay, hig Ci=15pF , Ri= 1K 20 40 s
impedance-to-high output

Enable propagation delay, high

tpzL . CL.=15pF , RL.=1K 17.7 40 ns
impedance-to-low output
Jitter Eye jitter p-p (" fyata = 100 Mbps 800 ps
Default output delay time from | Measured from the time Vcc goes
too . 30 80 ns
input power loss below 1.7 V.
tsu Setup time 28 80 us
tie Time interval error 26 — 1 PRBS data at 100 Mbps (") 2.4 ns

(1) Provided by bench test and design simulation.
(2) tsk(co) & tskpp) is the shew of delay time between different channel of a single device or 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-2.5 V Supply

Veea = Vees = 2.5V + 10%, Ta = —40°C ~ +125°C. Typical value is in Vecc = 2.5V, Ta = +25°C, CL = 15 pF to
GND.

Parameter Description Supply current ‘ Min ‘ Typ ‘ Max ‘ Unit
TPT7740
Vi =0 V(TPT774xF) lcca 1.4 27
Supply current | Vi = VCC(TPT774x) lccs 3.1 7
- DC signal Vi = VCC(TPT774xF) lcca 8.4 18
=0 V(TPT774x) lccs 3.2 6.5
Icca 7.7 13.1
1 Mbps mA
Icc 4.5 6.5
Supply current AI.I channels switching loca 8.1 10
AC sional with square wave clock | 10 Mbps
A signal G out L= 15 pF lccs 5.4 8
lcca () 10.1 14.0
100 Mbps
Iccs () 13.1 18.1
TPT7741
Vi =0 V(TPT774xF) lcca 27 3.8
Supply current | Vi = VCC(TPT774x) lccs 4.3 6.2
- DC signal V| = VCC(TPT774xF) lcca 11.9 15.0
Vi =0 V(TPT774x) lccs 6.9 8.9
Icca 7.2 9.0
1 Mbps mA
lccs 57 7.7
Supply current AI.I channels switching loca 82 101
AC sional with square wave clock | 10 Mbps
- signa input: C. = 15 pF lcce 6.8 8.8
lcca () 10.9 15.1
100 Mbps
Iccs () 134 18.6
TPT7742
=0 V(TPT774xF)
Icca, lecs 3.2 4.4
Supply current | Vi = VCC(TPT774x)
- DC signal Vi = VCC(TPT774xF)
Icca, lecs 8.3 1.5
Vi =0 V(TPT774x) mA
All channels switching | 1 Mbps leca, lecs 6.3 8.7
Supply current )
) with square wave clock | 10 Mbps lcca, lccs 6.8 9.4
- AC signal . -Gy = 15 bF
input; CL. =15 p 100 Mbps lcea, lccg ) 11.3 15.6

(1) Provided by bench test and design simulation
(2) VCC, is the VCC of V|
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Test Circuits and Waveforms
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Signal S0 Q Vo cL
Generator
Figure 1 AC Characteristics Test Circuit
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Figure 2 Timing Characteristics Voltage Waveforms
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Figure 3 Default Output Delay Time Test Circuit and Voltage Waveforms
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Figure 4 Common-Mode Transient Immunity Test Circuit
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Detailed Description

Overview

The TPT774x family design an ON-OFF keying (OOK) modulation circuit to transmit the digital data by the
isolation barrier. The transmitter sends a high frequency carrier across the barrier to represent one digital state
and sends no signal to represent the other digital state. The receiver demodulates the signal after advanced
signal conditioning and produces the output through a buffer stage, which builds in an H-CMTI (High-
performance Common-mode transient immunity) circuit to protect the normal signal transmission and minimize
the radiated emissions due to the high-frequency carrier and IO buffer switching. The block diagram of a digital
capacitive isolator shows a functional block diagram of a typical channel in Figure 12.

Function Block Diagram

Isolation
Barrier
A-OOK H-CMTI g N
N Modulatoe Demodulator Driver W OUT
RF
X Clock RX

Figure 5 Conceptual Block Diagram of a Digital Capacitive Isolator

Data_in

- JUUTIUIUUUU Ui ot
UL AR AY 1

signal

Demodulating
signal

Data out

Figure 6 On-Off Keying (OOK) Based Modulation Scheme
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Feature Description

The TPT774x family of devices is available in two channel configurations and default output state options to
enable a variety of application uses. Table 1 lists the device features of the TPT774x devices.

Channel Default . X
Part Number | Max Data rate Direction Output State Package Rating Isolation
WSOP16 5000 VRMS / 8000 VPK
TPT7740 150 Mbps 4 Forward, High
p 0 Reverse g QSOP16 3750 VRMS / 5250 VPK
SOP16 3750 VRMS / 5250 VPK
WSOP16 5000 VRMS / 8000 VPK
TPT7740F 150 Mbps 4 Forward, Low
p 0 Reverse QSOP16 3750 VRMS / 5250 VPK
SOP16 3750 VRMS / 5250 VPK
WSOP16 5000 VRMS / 8000 VPK
TPT7741 150 Mbps 3 Forward, High
p 1 Reverse g QSOP16 3750 VRMS / 5250 VPK
SOP16 3750 VRMS / 5250 VPK
WSOP16 5000 VRMS / 8000 VPK
TPT7741F 150 Mbps 3 Forward, Low
p 1 Reverse QSOP16 3750 VRMS / 5250 VPK
SOP16 3750 VRMS / 5250 VPK
WSOP16 5000 VRMS / 8000 VPK
TPT7742 150 Mbps 2 Forward, High
p 2 Reverse g QSOP16 3750 VRMS / 5250 VPK
SOP16 3750 VRMS / 5250 VPK
WSOP16 5000 VRMS / 8000 VPK
TPT7742F 150 Mbps 2 Forward, Low
p 2 Reverse QSOP16 3750 VRMS / 5250 VPK
SOP16 3750 VRMS / 5250 VPK
Device Functional Modes
The below table lists the functional modes for the TPT774x devices.
Input Output
VCC VCC C t
! ° | (IN1.IN2) | (OUT1, OUT2) omments
H H Normal Operation:
L L A channel output assumes the logic state of the input.
PU PU ) )
Default mode: When INx is open, the corresponding channel
Open Default output goes to the default logic state. The default is High for
TPT774x and Low for TPT774xF
Default mode: When VCC, is unpowered, the default is High
for TPT774x and Low for TPT774xF
PD PU X Default When VCC, transitions from unpowered to powered-up, a

channel output assumes the logic state of the input.
When VCC, transitions from powered-up to unpowered,
channel output assumes the selected default state.
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X PD

X Undetermined

When VCCo is unpowered, a channel output is undetermined.
When VCCo transitions from unpowered to powered-up, a
channel output assumes the logic state of the input

(1) VCC, = Input-side Vcca; VCCo = Output-side Vces; PU = Powered up (Vcc > 2.25 V); PD = Powered down (Vce £ 1.7
V); X = Irrelevant; H = High level; L = Low level
(2) The outputs are in the undetermined state when 1.7 V < VCC,, VCCp < 2.25 V.

Tape and Reel Information

D1: Reel Diameter

‘ Direction of Feed

I—-

0,0 0,0 00 00O 00 0.0 00 00

[

W1: Reel Width

G Rl P D ot I i |
oo 0 L ~ KO
BO
D1 w1 A0 B0 KO0 PO wWo Pin1
Order Number Package (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) (mm) | Quadrant
TPT7740-SO3R 16-Pin SOP 330 21.6 6.7 10.4 2.1 8.0 16.0 Q1
TPT7740F-SO3R 16-Pin SOP 330 21.6 6.7 10.4 2.1 8.0 16.0 Q1
TPT7741-SO3R 16-Pin SOP 330 21.6 6.7 10.4 2.1 8.0 16.0 Q1
TPT7741F-SO3R 16-Pin SOP 330 21.6 6.7 10.4 2.1 8.0 16.0 Q1
TPT7742-SO3R 16-Pin SOP 330 21.6 6.7 10.4 2.1 8.0 16.0 Q1
TPT7742F-SO3R 16-Pin SOP 330 21.6 6.7 10.4 2.1 8.0 16.0 Q1
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TPT7740-SSAR 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7740F- SSAR 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7741- SSAR 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7741F- SSAR 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7742- SSAR 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7742F- SSAR 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7740-SOBR 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7740F-SOBR 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7741-SOBR 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7741F-SOBR 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7742-SOBR 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7742F-SOBR 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7740-SO3R-S 16-Pin SOP 330 21.6 6.7 104 21 8.0 16.0 Q1
TPT7740F-SO3R-S 16-Pin SOP 330 21.6 6.7 104 21 8.0 16.0 Q1
TPT7741-SO3R-S 16-Pin SOP 330 21.6 6.7 104 21 8.0 16.0 Q1
TPT7741F-SO3R-S 16-Pin SOP 330 21.6 6.7 10.4 21 8.0 16.0 Q1
TPT7742-SO3R-S 16-Pin SOP 330 21.6 6.7 104 21 8.0 16.0 Q1
TPT7742F-SO3R-S 16-Pin SOP 330 21.6 6.7 104 21 8.0 16.0 Q1
TPT7740-SSAR-S 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7740F- SSAR-S 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7741- SSAR-S 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7741F- SSAR-S 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7742- SSAR-S 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7742F- SSAR-S 16-Pin QSOP 330 17.6 6.4 54 21 8.0 12.0 Q1
TPT7740-SOBR-S 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7740F-SOBR-S 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7741-SOBR-S 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7741F-SOBR-S 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7742-SOBR-S 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
TPT7742F-SOBR-S 16-Pin WSOP 330 224 10.9 10.8 3.0 12.0 16.0 Q1
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Package Outline Dimensions

SO3R (SOP-16)
D
|
a3l |
| A2 A MILLIMETER
v SYMBOL
MIN | NoM | Mmax
N A — — 1.75
Al 0.10 — 0.225
A2 1.30 | 1.40 | 1.50
A3 0.60 | 0.65 | 0.70
- b 0.39 _ 0.47
EI EI EI H EI H H EI bl 038 | 041 | 0.44a
c 0.20 _ 0.24
cl 0.19 | 020 | 0.21
El E
~ D 9.80 | 9.90 | 10.00
\_/ E 5.80 6.00 | 6.20
- El 3.80 | 3.90 | 4.00
THEBE O A0 c
. ‘ l L LA h 0.25 — 0.50
2 © L 0.50 — 0.80
L1 1.05REF
e 0 | o | &
L b
/ NS bl
- \\—/%— / il
c =4 .
) \ L cl
L8y 7 BASE METAL | T
LI =
WITH PLATING
SECTION B-B
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SSAR (QSOP16)

HHHHHHHHA

1y a
iinlninlninisl D] e l'

A1
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
0.170 | 0.250 | 0.007 0.010
D 4.800 | 5.000 | 0.189 0.197
E 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. ) 0 g 0 g
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SOBR (WSOP16)

, - MILLIMETER
\ a SYMBOL
‘ A“. A MIN | NOM | MAX
iininininininIniieg I D T
Al
Al 010 | _ | 030 [A A
A2 225 | 2.30 | 2.35
H H H H H H H H T A3 097 | 1.02 | 1.07
| b 035 | _ | 044
bl | 034|037 | 039
I c 025 | _ | 031
Q cl 024 | 025 | 0.26
O D |10.10] 1030 | 1050
H H H H H H H H ; E 10.26 | 10.41 | 10.60 | A\
0 1
| 1 { El 730 | 7.50 | 7.70
b L e | B B
e 1.27BSC
L 055 | — | 085
L1 1.40BSC
\L 025 ] 0 = 8°
! N
Dy
L1
BASE METAL [}/
WITH PLATING
SECTION B-B
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Order Number Operating Temperature Package Markin-g MSL Transport Media, Quantity Eco Plan
Range Information
TPT7740-SO3R -40 to 125°C 16-Pin SOP T7740 MSL3 Tape and Reel, 2500 Green
TPT7740F-SO3R -40 to 125°C 16-Pin SOP 7740F MSL3 Tape and Reel, 2500 Green
TPT7741-SO3R -40 to 125°C 16-Pin SOP T7741 MSL3 Tape and Reel, 2500 Green
TPT7741F-SO3R -40 to 125°C 16-Pin SOP T741F MSL3 Tape and Reel, 2500 Green
TPT7742-SO3R -40 to 125°C 16-Pin SOP T7742 MSL3 Tape and Reel, 2500 Green
TPT7742F-SO3R -40 to 125°C 16-Pin SOP T742F MSL3 Tape and Reel, 2500 Green
TPT7740-SSAR -40 to 125°C 16-Pin QSOP T7740 MSL3 Tape and Reel, 1500 Green
TPT7740F-SSAR -40 to 125°C 16-Pin QSOP 7740F MSL3 Tape and Reel, 1500 Green
TPT7741-SSAR -40 to 125°C 16-Pin QSOP T7741 MSL3 Tape and Reel, 1500 Green
TPT7741F-SSAR -40 to 125°C 16-Pin QSOP T741F MSL3 Tape and Reel, 1500 Green
TPT7742-SSAR -40 to 125°C 16-Pin QSOP T7742 MSL3 Tape and Reel, 1500 Green
TPT7742F-SSAR -40 to 125°C 16-Pin QSOP T742F MSL3 Tape and Reel, 1500 Green
TPT7740-SOBR -40 to 125°C 16-Pin WSOP T7740 MSL3 Tape and Reel, 1500 Green
TPT7740F-SOBR -40 to 125°C 16-Pin WSOP 7740F MSL3 Tape and Reel, 1500 Green
TPT7741-SOBR -40 to 125°C 16-Pin WSOP T7741 MSL3 Tape and Reel, 1500 Green
TPT7741F-SOBR -40 to 125°C 16-Pin WSOP T741F MSL3 Tape and Reel, 1500 Green
TPT7742-SOBR -40 to 125°C 16-Pin WSOP T7742 MSL3 Tape and Reel, 1500 Green
TPT7742F-SOBR -40 to 125°C 16-Pin WSOP T742F MSL3 Tape and Reel, 1500 Green
TPT7740-SO3R-S -40 to 125°C 16-Pin SOP T7740 MSL3 Tape and Reel, 2500 Green
TPT7740F-SO3R-S -40 to 125°C 16-Pin SOP 7740F MSL3 Tape and Reel, 2500 Green
TPT7741-SO3R-S -40 to 125°C 16-Pin SOP T7741 MSL3 Tape and Reel, 2500 Green
TPT7741F-SO3R-S -40 to 125°C 16-Pin SOP T741F MSL3 Tape and Reel, 2500 Green
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TPT7742-SO3R-S -40 to 125°C 16-Pin SOP T7742 MSL3 Tape and Reel, 2500 Green
TPT7742F-SO3R-S -40 to 125°C 16-Pin SOP T742F MSL3 Tape and Reel, 2500 Green
TPT7740-SSAR-S -40 to 125°C 16-Pin QSOP T7740 MSL3 Tape and Reel, 1500 Green
TPT7740F-SSAR-S -40 to 125°C 16-Pin QSOP 7740F MSL3 Tape and Reel, 1500 Green
TPT7741-SSAR-S -40 to 125°C 16-Pin QSOP T7741 MSL3 Tape and Reel, 1500 Green
TPT7741F-SSAR-S -40 to 125°C 16-Pin QSOP T741F MSL3 Tape and Reel, 1500 Green
TPT7742- SSAR-S -40 to 125°C 16-Pin QSOP T7742 MSL3 Tape and Reel, 1500 Green
TPT7742F-SSAR-S -40 to 125°C 16-Pin QSOP T742F MSL3 Tape and Reel, 1500 Green
TPT7740-SOBR-S -40 to 125°C 16-Pin WSOP T7740 MSL3 Tape and Reel, 1500 Green
TPT7740F-SOBR-S -40 to 125°C 16-Pin WSOP 7740F MSL3 Tape and Reel, 1500 Green
TPT7741-SOBR-S -40 to 125°C 16-Pin WSOP T7741 MSL3 Tape and Reel, 1500 Green
TPT7741F-SOBR-S -40 to 125°C 16-Pin WSOP T741F MSL3 Tape and Reel, 1500 Green
TPT7742-SOBR-S -40 to 125°C 16-Pin WSOP T7742 MSL3 Tape and Reel, 1500 Green
TPT7742F-SOBR-S -40 to 125°C 16-Pin WSOP T742F MSL3 Tape and Reel, 1500 Green
(1). Green: 3PEAK defines "Green" to mean RoHS compatible and free of halogen substances.
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TPT(Z7)(4)(X)-(SXX)R

Series Number I Package
SO3R: SOP16
Channel Number SSAR: QSOP16

SOBR: WSOP16
Reverse Channel Number

& Default Output

0: 4 Forward / 0 Reverse, Default output High
1: 3 Forward / 1 Reverse, Default output High
2: 2 Forward / 2 Reverse, Default output High
OF: 4 Forward / 0 Reverse, Default output Low
1F: 3 Forward / 1 Reverse, Default output Low
2F: 2 Forward / 2 Reverse, Default output Low

+ 3PEAK and the 3PEAK logo are registered trademarks of 3PEAK INCORPORATED. All other trademarks are the
property of their respective owners.
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