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Figure 1. Typical Application Schematic.
Figure 2.  High Creepage, Safety-Compliant InNSOP-24D Package.
Output Power Table!
230 VAC £+ 15% 85-265 VAC
Product**
Open Open
2 2
Adapter Frame? Adapter Frame?
INN3865C/75C 25W 30w 22 W 25W
INN3866C/76C 35W 40 W 27 W 36 W
INN3877C 40 W 45 W 36 W 40 W
INN3867C 45 W 50 W 40 W 45 W
INN3868C 55 W 65 W 50 W 55w
INN3878C 70 W 75W 55w 65 W
INN3879C 80w 85 W 65 W 75W
INN3870C 90 W 100 W 75 W 85 W
INN3896C 25W 35w 20 W 30 W
Table 1. Output Power Table.

Notes:

1. Maximum output power is dependent on the design, with maximum IC
package temperature kept <125 °C.

Minimum continuous power in a typical non-ventilated enclosed typical size
adapter measured at 40 °C ambient.

2.

= = 3. Minimum peak power capability.
b al DA SIEH
M = MEE I Z-steLth 4. C Package: InSOP-24D.
5. INN386xC — 650 V MOSFET, INN387xC — 725 V MOSFET, INN389xC — 900 V
MOSFET, INN3878C, INN3879C and INN3870C — 750 V PowiGaN switch.
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Figure 3.  Primary Controller Block Diagram.
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Figure 7. Primary-Secondary Handshake Flow Chart.
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Figure 8. Intelligent Quasi-Resonant Mode Switching.
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Figure 9.  Constant Output Power Profile.
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Figure 11. CDC as Function of Load Current.
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Figure 12. Constant Voltage Only (CVO) Mode.
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Table 2. Output Voltage Measurement Resolution.
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Figure 14. Constant-Current Report Back Tolerance.
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Figure 15. 60 W5V /3A;9V/3A;15V/3A;20V /3 A; 3.3V -21V PPS USB PD 3.0 Compliant Adapter.
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Figure 16. Figure 2. (a) Line UV Only; (b) Line OV Only.
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Figure 17. Fast AC Reset Configuration.
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Figure 18. Unacceptable FORWARD Pin Waveform After Handshake With
SR FET Conduction During Flyback Cycle.
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Figure 19. Acceptable FORWARD Pin Waveform After Handshake With SR FET
Conduction During Flyback Cycle.
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Figure 20. Unacceptable FORWARD Pin Waveform Before Handshake With Body
Diode Conduction During Flyback Cycle.

Note:
Ift, + t, = 1.5 ps + 50 ns, the controller may fail to handshake
correctly and trigger a primary bias winding OVP latch-off/AR.
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Figure 21. Acceptable FORWARD Pin Waveform Before Handshake With Body
Diode Conduction During Flyback Cycle.
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Layout Example

6.4 mm spark gap

Keep BPP and BPS
capacitors near the IC

Place VOLTAGE pin
sense resistor close
to the VOLTAGE pin

Place forward sense
resistor nearthe IC

2.17
_ —_—
[s5 ]
N Maximize source area for
. good source heatsinking
)
[
[ ]
27 [T —ls
B ‘gie' o = FWD pin sensing connection to
Los I o7 / \ " SRDRAIN pin directly
° L -
o
Optional Y capacitor connection o .: F :
. NJ2
to the plus bulk rail on the !
rimary-side for surge protection Exf
P v gep ® N ® = - Keep output SR FET and output

filter capacitor loop short

/ PCB Top Side

Vo pin sensing connection to
output capacitor + terminal directly

Maximize source area for

good source heat sinking

Keep drain and clamp loop short;
keep drain components away from
PRIMARY BYPASS and UNDER/
OVER INPUT VOLTAGE pin circuitry

Minimize bias rectifier
loop area for good EMI

> Keep IS-GND sense

resistor close to IC

Place ESD capacitors and diodes
close to type C connector

Place thermistor to measure
connector temperature underneath

6.4 mm spark gap

/ PCB Bottom Side

the Type-C connector

Keep Vo/uvCC/IS pin
capacitors close to IC

Figure 22. PCB Layout Recommendation.
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Figure 23. Continuous Mode Current Waveform, K, < 1.

N

Secondary

(a) Discontinuous, K, > 1

<«——— DXxT——i«—([1-D)xT=t—!

r Kp=1 PI-2578-103114

Figure 24. Discontinuous Mode Current Waveform, K, > 1.
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X 7'y 750 V = Vyax(NON-REPETITIVE)

Safe Surge Voltage Typical margin (150 V)
Region (SSVR) gives de-rating of >80%
A4 650 V = Vyax(continuous)
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A v
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VBUS _-—

v

Primary Switch Voltage Stress (264 VAC)

PI-8769-071218

Figure 25. Peak Drain Voltage for 264 VAC Input Voltage.
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Figure 26. Thermal Resistance Test Conditions for PowiGaN

Devices (INN3878C, INN3879C and INN3870C).

Firmware Configuration

Bus Switch
Name Function PDO APDO Disabled State
(Default)
OVA Overvoltage Threshold 1.1 %V 1.1 %V 6.2V
UVA Undervoltage Threshold 3.1V 3.1V 3.6V
CcvVo Constant Voltage Only Enabled Disabled Disabled
OVL Overvoltage Fault Response AR AR AR
UVL Undervoltage Fault Response AR AR AR
CvOL Constant Voltage Mode Fault Response AR Not Applicable NR
UVL Timer UVL Fault Timer 8 ms 8 ms 64 ms
CVOL Timer CVOL Fault Timer 8 ms Not Applicable 8 ms
CDC Cable Drop Compensation 300 mVv 0mVv 0mv
VKP Constant Output Power Knee Voltage 24V 24V 24V
CCsC Output Short-Circuit Fault Detection AR AR AR
ISSC IS Pin Short Fault Response and Detection Frequency SONEHZ 50NkRHz SONEHZ
oTP Secondary Over-Temperature Fault Hysteresis 40 °C 40 °C 40 °C
VCONN OCP VCONN Over-Current Protection Enabled Enabled Disabled
VCONN OCP Threshold | VCONN Over-Current Protection Threshold 40 mA 40 mA 40 mA
Type-C OTP Connector Over-Temperature Fault Protection Disabled Disabled Disabled
NOTES:
L. VOUT(MAX) MAX {VOUT(MAX)APDO’ VOUT(MAX)PDO}

Table 4.  Firmware Configuration Table (Subject to change based on Firmware).
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InnoSwitch3-PD

Z0 32 A2

DRAIN &l &2} INN3865C—INN3868C .. .....ccevuneen. 0.3 VAE50 V. SE FE 23 -40~150°C
INN3875C—INN3877C .....ccevvvinnninn. -0.3V~725V  FH 25 -40~105°C
INN3896C .....ovvveiiiiiieeiiiiiiecccie, -0.3 V~900 V R 260°C

DRAIN E A 2t5: INN3878C—INN3870C ....vvveeerererrerererens -0.3VA750V
DRAIN T I3 ®2: INNBBB5C....veeeeeereerereseeeeerereseneesenns 3.87A7 &l o _
INN387SC...... 411 A7 1. 2E X2 SOURCES} 2X+= GROUNDE JIZF22 BILICK T, = 25°C.
INNBBBEC....vereeereerereeeeeeerreneeeesenes 488 A7 2. NEE zlll =2 MBS0 SR £45 ZdIoH S 8%
INN3B76C .. veeeeeeeererereeeseeseeneenenes 5.19 A7 LHOIA ZelRo= S3E 20U N8E A2 23S0 2|0
INN3BE7C vveeeeeeeeeerreeseeeeseseeeeseneees 5.57 A7 2 Zliet =20l =&06I2 HS A=2/80 SS 012 + ASLICL
INN38IEC.....cueeeeerrrieiesessreseeee s 572 A7 3. 2EHNCZ UF 3201 2ol MetELICh
INN3877C e eeeeeeeeeeeeeereeeeseeseenenneeen 592 A7 4. AOIAMA 1/1621X| HElZ S$1 5% S0 ZXEHLICH
INN38BE8C...v.vereeereeeereesneseeesennens 6.24 A7 5. PowiGaN CIHI0lA:
PowiGaN CIHIO|A INN3878C Z 0 S0 MH(HIBHE BA), CIH0IE HAZ ... -0.3V~750V.
PowiGaN CIHH0IA INN3879C . EICH G125 SO T L oieeeeeeeeeeeeeeeee e e eeeneneneeens -0.3V~650V.
PowiGaN CIHIOIA INN3870C.............. 14 A7 6.500 ps OIHOIl CHEH ZICH MeF MHZt2 3VILICH
BPP/BPS El &gt 7. 20l 512 Mt U M2 XS0l UioiAS O 27, 33, 41, 422
BPP/BPS &l XM= ... EEGHIAIL.
CCL, CC2 Tl THEE oot eeeseeeeeeeeeseeeeeneeeeeeseenesesenennnnesnneens -0.3~28V
NTC EL D oot eeeeeeeeeeee et et et et et et e eeeteee e ee et et eneeeeeeeeeeeneens -0.3~6V
UVCC Tl TQE oottt et et et et e et enee et ee e -0.3V~5.5V
FWD & Fgt -1.5V~150V
SR EL FHEE oottt eeeee e e et et et ettt ettt -0.3V~6 V
VE FQ e, -0.3V~650V
VOUT Tl FHEE oo ooeeeeeeeeeeee et et eee e e e eneeeeseen e -0.3V~27V
VB/D T TE oiieeeeeeeeeeeeeetsseeeeeseeeeseeeeeeseseseeeeneneneneens -0.3V~35V
IS T TIE oottt eeeeeee e eeeeee e eee e s ene et enesneseeeeeeeeeeeannns -0.3V~0.3V¢
B2 2O ettt ettt e enenen -55~150°C
g H&t
S Mat: FSY
INN38x5C to INN38x7C 1. 0.36E 201X/ (232mm?), 22 A (610g/m2) STHO|| L&,
[0 IS 76°C/W!, 65°C/W2 2. 1B 2HOIX|(645mm), 22 A (610g/m?) SEH0f| e,
(B30) cvvrrerrnneeserseeeess s 8C/W2 3. H0lA 25 IHIIX HSHOllA SHELICH
PowiGaN CIHI0IA INN3878C / 3879C / 3870C 4. 18 26= EZotYAIL.
(0 PO 50°C/W*
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InnoSwitch3-PD

Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Control Functions
Start-Up Switching £, T, = 25°C 23 25 KHz
Frequency
Jitter Modulation T,=25°C
Frequency f f,, = 100 kHz 07 115 kHz
Maximum On-Time tonman T,=25°C 14.6 16.9 us
Minimum Primary
Feedback Block-Out taock Eorrom) us
Timer
INN38x5C -
VB.pp =V, +‘0.1.V INN38X7C 145 200 425
L, (Switch not Switching) INN3878C uA
T,=25°C .
5 INN3870C 145 266 425
INN3865C 0.65 1.03
INN3866C 0.86 1.21
INN3867C 1.03 1.38
INN3868C 1.20 1.75
BPP Supply Current
Vigpp = Vi + 0.1V INN3875C 0.79 1.10
I (Switch Switching mA
2 at 132 kHz) INN3876C 1.02 1.38
T,=25°C
INN3877C 1.20 1.73
INN3896C 0.90 1.35
INN3878C 1.24 1.79
INN3879C
INN3870C 1.95 2.81
T Ve, =0V, T, =25°C -1.75 -1.35
BPP Pin Charge Current mA
Ieo Ve, =4V, T,=25°C -5.98 -4.65
BPP Pin Voltage Voee T,=25°C 4.65 4.90 5.15 \Y
BPP Pin Voltage — 9c o
Hysteresis Ve T,=25°C 0.39 v
BPP Shunt Voltage Vsnont Lpp=2mA 5.15 5.36 5.65 \Y
BPP Power-Up Reset Coco
Threshold Voltage Voepresen T,=25°C 2.8 3.15 3.50 Vv
INN38x5C -
23.6 25.8 28.0
UV/OV Pin Brown-In I T =250 INN38x7C
v+ ;=25°C uA
Threshold INN3878C - 22.9 249 27.2
INN3870C ) ) )
INN38x5C -
20.0 22.0 24.5
UV/OV Pin Brown-Out _ INN38x7C
L. T. =25°C A
Threshold v ’ INN3878C — 19.0 217 236
INN3870C ' ) '
Brown-Out Delay Time t 35 ms

Uv-
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InnoSwitch3-PD

Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Control Functions (cont.)
INN38x5C -
106 115 118
UV/O0V Pin Line INN38x7C
I T, =25°C pA
Overvoltage Threshold Ov+ J INN3878C — 106 112 118
INN3870C
UV/OV Pin Line oo
Overvoltage Hysteresis Tove T,=25°C 8 HA
INN38x5C -
UV/OV Pin Line INN38x7C 100 106
Overvoltage Recovery I T,=25°C pA
INN3870C
Line Fault Protection
VOLTAGE Pin Line Over- oo
voltage Deglitch Filter Cov- Ty=25°C 3 us
VOLTAGE Pin i
Voltage Rating Vy T,=25°C 650 v
Circuit Protection
di/dt = 213 mA/us
T, = 25°C INN38x5C 883 950 1017
di/dt = 238 mA/us
T, = 25 °C INN38x6C 1162 1250 1338
Standard C ] di/dt = 300 mA/us INN3877C 1255 1350 1445
tandard Current Limit T =25°C
(BPP) Capacitor = . 1 INN3867C 1348 1450 1552 "
0.47 pF LT
See Note D di/dt = 375 mA/us INN3868C 1534 1650 1766
- (e}
T,=2°C INN3878C 1581 1700 1819
di/dt = 425 mA/us
T, = 25°C INN3879C 1767 1900 2033
di/dt = 525 mA/us
T, = 25°C INN3870C 2139 2300 2461
di/dt = 213 mA/us
T, = 25 °C INN38x5C 1040 1143 1246
di/dt = 238 mA/us
T, = 25 °C INN38x6C 1297 1425 1553
. i ) di/dt = 300 mA/us INN3877C 1410 1550 1689
ncreased Current Limit T =25°C
(BPP) Capacitor = . ] INN3867C 1494 1642 1790 A
4_7 lJ'F LIMIT+1
See Note D di/dt = 375 mA/us INN3868C 1683 1850 2017
- (e}
T,=2°C INN3878C 1714 1884 2054
di/dt = 425 mA/us
T, = 25°C INN3879C 1919 2109 2299
di/dt = 525 mA/us
T, = 25°C INN3870C 2325 2555 2785
Overload Detection £ T, =25°C 102 110 KHz
Frequency
oower
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InnoSwitch3-PD

Conditions
SOURCE=0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Circuit Protection
BYPASS Pin Fault
Shutdown Threshold I, T,=25°C 5.8 74 mA
Current
Auto-Restart On-Time te T,=25°C 75 82 89 ms
- i = [
Au-to I.iestart Trigger t T,=25°C 1.3 sec
Skip Time AR(SK) See Note A
Auto-Restart Off-Time trcorr) T,=25°C 2 2.11 sec
Short Auto-Restart ¢ T,=25°C 0.20 sec
Off-Time AR(OFF)SH See Note A ’
Output
INN3865C T,=25°C 1.95 2.24
L= Liwma T, =100 °C 3.02 3.47
INN3875C T,=25°C 1.95 2.24
L= Liwma T, =100 °C 3.02 3.47
INN3866C T,=25°C 1.30 1.50
L= Liwma T, =100 °C 2.02 2.32
INN3876C T,=25°C 1.34 1.54
L= Liwma T, =100 °C 2.08 2.39
INN3867C T,=25°C 1.02 1.17
L= Liwma T, =100 °C 1.58 1.82
T,=25°C 1.20 1.38
ON-State Resistance Roson INT3877C ’ Q
L= Liwma T, =100 °C 1.86 2.14
INN3868C T,=25°C 0.91 1.05
L = Lrras T,=100°C 1.33 1.53
INN3896C T,=25°C 2.35 2.80
L= Liwma T, =100 °C 3.40 4.20
INN3878C T,=25°C 0.52 0.68
L= Liwma T, =100 °C 0.78 1.02
INN3879C T,=25°C 0.35 0.44
L, = Lrras T,=100°C 049 0.62
INN3870C T,=25°C 0.29 0.39
L= Liwma T, =100 °C 041 0.54
Vg = Vo + 0.1V
| . V,s = 80% Peak Drain Voltage 200 pA
OFF-State Drain T,=125°C
Leakage Current V=V, + 01V
Iss Vye=325V 15 uA
T,=25°C
Drain Supply Voltage 50 \Y
Thermal Shutdown T See Note A 135 142 150 °C
Thermal Shutdown o
Hysteresis LI See Note A 70 C
power s
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InnoSwitch3-PD

Conditions
SOURCE =0V . -
Parameter Symbol = Min Typ Max Units
T,=-40°C Fo 125 °§_
(Unless Otherwise Specified)
Secondary
L"rae’;'l'l‘;‘"‘:‘ysec°“da"y e T, = 25°C 118 132 KHz
Minimum Off-Time torrqun) T,=25°C 2.7 3.6 4.6 us
BPS Pin Latch
Command Shutdown Tapsis) 5.2 8.9 mA
Threshold Current
Start-Up VOUT Pin Coro
Regulation Voltage VOUT, T,=25°C 4.85 5 5.15 \Y
Vourw Default = 5 V 3.00 24.00 v
Output Voltage
Programming Range TOL, ToIeranie 3 +3 %
out T,=25°C
Output Voltage oo
Step Size Ny T,=25°C 10 mv
Report-Back Output Coro } o
Voltage Tolerance Vourm T=2°C 3 3 ho
0.6-1.0 5 5
Normalized Output I T, =25 °C, See Note C o
Current Tolerance out 0.2 0
T, = 25 °C, See Note C e B
Normalized Output —ac o 0
Current Step Size Aloyr T,=25°C 0.78 %
- T,=25°C
Internal Current Limit I Across External IS to GND Pin Resistor 32 mv
Voltage Threshold SV(TH) See Note E
< <
CDC Tolerance TOLé,, 100 my_= €08 = 400 mY 35 +35 mv
=
Output Overvoltage v Default = 6.2 V 6.2 25 v
Programming Range OVA
Output Overvoltage oo : o
Tolerance TOL,,, T,=25°C 3 3 Yo
Output Undervoltage v Default = 3.6 V 3 24 v
Programming Range UvA
Output Undervoltage Coro } o
Tolerance TOL,,, T,=25°C 3 3 %)
VB/D Drive Voltage Vigo With Respect to VOUT Pin 4 10 v
. T,=25°C
VB/D Turn-On Time t J 4 10 ms
R(VB/D) Clomp = 10 NF
" T,=25°C
VB/D Turn-Off Time t J 4 10 ms
F(VB/D) Clonp = 10 nF
VB/D Pin Load
Discharge Internal R See Note H 32 Q

On-State Resistance

B/D(ON)
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InnoSwitch3-PD

Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Secondary (cont.)
VB/D Pin Load
Discharge Internal Ryp0rr) 80 kQ
Off-State Resistance
VOUT Pin Vo =5V
Bleeder Current Oy, T,=0-125°C 270 mA
uVCC Supply Voltage uvCcC Vosr =5V 342 3.60 3.78 Vv
uVCC Reset Voltage
Threshold uvCC,, See Note B 2.8 3.0 \Y
BPS Pin Voltage Vips 4.2 4.4 \Y
T,=25°C
VBUS Switch Open 0.7 0.3
BPS Pin Current Ly, mA
h=25°C 1.03 13
VBUS Switch Closed ’ ’
BPS Pin Undervoltage
Threshold Vapswvioy 3.6 3.8 4.0 v
BPS Pin Undervoltage
Hysteresis Versuvoyn 0.65 \Y;
Soft Start Frequency _
Ramp Time tosravp) T,=25°C 11.8 ms
FORWARD Pin
Breakdown Voltage BVruo 150 v
Synchronous Rectifier @ T, = 25 °C
SR Pin Drive Voltage Ver 4.2 4.4 v
SR Pin Voltage
Threshold Veren >0 0 mv
T,=25°C
Rise Time tesn) Clono = 2nF 10-90% 50 ns
See Note B
T,=25°C
Fall Time tesn) Clono = 2nF 90-10% 30 ns
See Note B
T,=25°C
:::::"t'::c“(:' Up R,y V. + 01V 10 13 Q
I, =30 mA
T,=25°C
Output Pull-Down R Vo +02V 5.0 5.8 Q
Resistance PO BPS
I, =30 mA
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InnoSwitch3-PD

Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)

PD Controller - Type C Configuration Channels CC1 and CC2

Source 0.5 A Current

Advertisement Leocopsny 64 80 % HA
Source 1.5 A Current

Advertisement Teeaesn 166 180 194 HA
Source 3.0 A Current

Advertisement Lepcaeony 304 330 356 nA
BMC Receiver

RX Input Detection

Threshold Vst See Note F 550 mv
Receiver Input

Impedance Reucrx 13 MO
VCONN Switch

-(I_)::;sﬁl;:;ent Detection Lconn_oce. See Note G 40 mA

CURRENT

Total Resistance (V,,

Switch + Protection Ryconniee) Veomn = Veor Current = 10 mA 6.5 Q
Switch)

NTC and Internal Temperature Sense

NTC Pin Current Source Lourcenvtoy 45 pA
ADC Accuracy On NTC TOL,,c T,=25°C 2 %
Input Voltage Range Vaoe 0.25 2.20 \Y
NOTES:
A. This parameter is derived from characterization.

B.
C.
D. To ensure correct current limit it is recommended that nominal 0.47 uF / 4.7 uF capacitors are used. In addition, the BPP capacitor value

This parameter is guaranteed by design.
Use 1% tolerance resistor.

tolerance should be equal or better than indicated below across the ambient temperature range of the target application. The minimum and

maximum capacitor values are guaranteed by characterization.

Nominal BPP Pin BPP Capacitor Value Tolerance

Capacitor Value Minimum Maximum
0.47 uF -60% +100%
4.7 uF -50% N/A

Recommended to use at least 10 V / 0805 / X7R SMD MLCC.

Tom

This parameter should be used only for calculation of typical value of current sense resistor. Firmware programs the register to regulate

output current. The tolerance is specified in the Normalized Output Current parameter (I
This parameter is indirectly tested.

Only at 5 V output, VCONN can supply up to 40 mA current for 0.5 seconds.

The current into VB/D pin during the discharge should be limited to <50 mA.

OUT) '
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InnoSwitch3-PD

Typical Performance Curves

E 1.4 T bS]
N Scaling Factors: 2
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Figure 27. Maximum Allowable Drain Current vs. Drain Voltage Figure 28. Output Characteristics.
(INN386x).
10000 - =] 75 — ‘ ]
Scaling Factors: g Scaling Factors: 8
INN3865 3.20] INN3865 3.20 3
™ INN3866  4.80 | & INN3866  4.80 ]
Q. INN3867 6.10] % INN3867 6.10 &
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c
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O 100 P
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3 3
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£ 0\ =
g S —
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Switching Frequency = 100 kHz
1 0 | | | |
1 100 200 300 400 500 600 0 100 200 300 400 500 600
Drain Voltage (V) Drain Voltage (V)
Figure 29. C vs. Drain Voltage. Figure 30. Drain Capacitance Power.
- w n
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Figure 31. Breakdown vs. Temperature (Exclude INN3878C / Figure 32. SYINCHRONOUS RECTIFIER DRIVE Pin Negative
INN3879C / INN3870C). Voltage.
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InnoSwitch3-PD

Typical Performance Curves (cont.)

Drain Current (A)

(Normalized to Absolute
Maximum Current Rating)
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Figure 35. C vs. Drain Voltage.
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Figure 33. Maximum Allowable Drain Current vs. Drain Voltage
(INN3875C / INN3876C / INN3877C).
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Figure 34. Output Characteristics.
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Figure 36. Drain Capacitance Power.
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InnoSwitch3-PD

Typical Performance Curves (cont.)

14 . 25 ‘ <
5 Scaling Factors: 3
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Fe) 10 1)) /
c o
£ = 15
5 08 k- / L’
o g / R
S 0.6 - .° e
8 Normalized ~ Note: For the o 10 g R
"—; di/dt=1  normalized current £ Lo’
£ 04 (— limit vlalue, useI the - © e
typical current limit il I — 95 0oCc |
S specified for the Qa 5 = - Tose” fgo Sc
4 0.2 appropriate BP/M /o CASE =
capacitor. /- ‘
0 | 0
1 ) 3 4 0 2 4 6 8 10
Normalized di/dt Drain Voltage Vpgs (V)

) . . Figure 38. Output Characteristics.
Figure 37. Standard Current Limit vs. di/dt.
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Figure 39. C,. vs. Drain Voltage. Figure 40. Drain Capacitance Power.
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Figure 41. Maximum Allowable Drain Current vs. Drain Voltage
(PowiGaN Devices INN3878-INN3870).
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InnoSwitch3-PD

Typical Performance Curves (cont.)
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Figure 42. Maximum Allowable Drain Current vs. Drain : ot
Voltage (INN389x). Figure 43. Output Characteristics.
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Figure 44. Cy vs. Drain Voltage. Figure 45. Drain Capacitance Power.
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Safety Certification Specifications

Parameter Conditions Rating Units
Ratings for UL1577
Primary-Side . - : x
Current Rating Current from pin (16-19) to pin 24 1.5 A
Primary-Side T =25°C 1.35 W
Power Rating (Device mounted in socket resulting in T, = 120 °C) ’

-Si = o

Secondary. Side - T =25°C 0.125 W
Power Rating (Device mounted in socket)
Package Characteristics
Clearance 11.4 mm (min)
Creepage 11.4 mm (min)
Distance Through .
Insulation (DTI) 04 mm (min)
Transient Isolation .
Voltage 6 kV (min)
Comparative Tracking >600 v

Index (CTI)

*For INN3878C rating is 1.0 A.
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Parameter Symbol Conditions Rating Units
Package Characteristics
Clearance CLR 114 mm (min)
Creepage CPG 114 mm (min)
Dlstanc_e Through DTI 04 mm
Insulation
Comparative Tracking CTI >600 v
Index
Isolation Resistance, Vio = 500V, T, = 25 °C (See Note 1) 10% .
Input to Output Rio € (min)
V,, =500V, 100 °C < T, < 125 °C (See Note 1) 10t
Isolation Capacitance,
Input to Output Co (See Note 1) 1 pF
Package Insulation Characteristics (See Note 2)
INN386xC 512
Maximum RMS Working
Isolation Voltage V ormms) INN387xC 530 Vws (Max)
INN389xC 636
INN386xC 650
Maximum Repetitive
Peak Isolation Voltage Viormeer) INN387xC 725 Vex (Max)
INN389xC 900
Test Voltage =V, t =60 s 6.6
Maximum Transient v (Qualification) KV.. (max)
Peak Isolation Voltage ot t=1s PK
(100% Production) 8
Maximum Surge Surge Test 1.2/50 usec
Isolation Voltage Viosw Table 2 IEC 60747-17 104 | kVp, (max)
Method A, After Environmental Tests INN386xC 1040
Subgroup 1,
Vip = 1.6 X V., t = 10 s (qualification) INN387xC 1160
Partial Discharge < 5 pC INN389xC 1440
INN386xC 780
Input to Output Test Method A, Aftesrult:ngLcj)tu/p Oz;gput Safety Test
Peak Voltage Veo V,, =12 xV,,, t = 10's, (qualification) INN387xC 870 Vpea(min)
Partial Discharge < 5 pC INN389xC 1080
INN386xC 1220
Method B1, 100% Production Test,
Voo =1.875 x Vo, t=15 INN387xC 1360
Partial Discharge < 5 pC
INN389xC 1688
Insulation Resistance Rg Vi, =500VatT, >10° Q
Climatic Category 40/125/21
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Parameter

IEC 60664-1 Rating Table

Basic Isolation Group

Conditions

Material Group

Specifications

Insulation

Classification

Rated Mains RMS voltage < 150 V I-1v
Rated Mains RMS voltage < 300 V I-1v
Rated Mains RMS voltage < 600V I-1v
Rated Mains RMS voltage < 1000 V I-1I1

Note 1: All pins on each side of the barrier tied together creating a two-terminal device

Note 2: VDE 0884-17 only applies to devices with following H-codes: -H608, -H609, -H610, -H611 and —H612
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Feature Code Table

Summary Features H801
I ,, Selectable Yes
Over-Temperature Protection Hysteretic
Line OV/UV Enabled
Line UV Timer (35 ms or 400 ms) 35 ms
Primary Bypass Output Overvoltage Protection Latch-Off
Part Ordering Table — Standard Offering
Part Feature | P,
Number Code (w) PDOs & APDOs
INN3865C/ ) )
INN3875C H801 20 5v/3A 9V / 2.22A 12V / 1.67A 3.3-5.9V/3A | 3.3-11V/2.2A
INN3866C/ _ 3.3-16V/
INN3876C H801 30 5V /3A 9V /3A 12v / 2.5A 15V / 2A 20V / 1.5A 3.3-11V/ 3A 2A
INN3867C/ ) 3.3-16V/
INN3877C H801 33 5v/3A 9V / 3A 12V / 2.75A 15V / 2.2A 20V / 1.65A 3.3-11V/ 3A 2.05 A
INN3878C/ _ 3.3-21v/
INN3868C H801 45 5V /3A 9V /3A 12V / 3A 15V / 3A 20V / 2.25A 3.3-16V/ 3A 2.25 A
INN3879C H801 60 5V /3A 9V /3A 15V / 3A 20V /3A 3.3-21V/ 3A
INN3870C H801 65 5V /3A 9V /3A 12V / 3A 15V / 3A 20V / 3.25A 3.3-21V/ 3A
Parts listed above meet standard USB Type-C and PD3.0 requirements.
Please contact Power Integrations Factory or local Sales Office for availability of additional part numbers.
MSL Table
Part Number MSL Rating

INN38xxC 3

ESD and Latch-Up Table
Test Conditions Results
Latch-up at 125 °C JESD78D > +100 mAor > 1.5 x V. on all pins

Charge Device Model ESD

Human Body Model ESD

ANSI/ESDA/JEDEC ]S-002-2014

ANSI/ESDA/JEDEC ]S-002-2014

> +1 kV on all pins

> +2 kV on all pins, except on VB/D pin
> +1 kV on VB/D pin

Part Ordering Information

C

INN 3865 C-H801-TL TL

o InnoSwitch3 Product Family
o PD Series Number

Package Identifier
| InSOP-24D
—— o Feature Code - Firmware and product Configuration
" Tape & Reel and Other Options
‘Tape & Reel, 2 k pcs per reel.
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8th Road, Nanshan District,
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Bangalore-560052 India
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