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Figure 1.  Typical Application/Performance.
Figure 2.  High Creepage, Safety-Compliant InSOP-24D Package.

Output Power Table

277VAC + 15% | 85-305VAC | o0\
Product??
Open Frame! | Open Frame! | Open Frame!
LYT6063C/6073C 15W 12w 25W
LYT6065C/6075C 30w 25W 40 W
LYT6067C/6077C 50 w 45 W 60 W
LYT6068C 65 W 55w
Product? 750 V PowiGaN Switch
LYT6078C 75W 65 W 90 W
LYT6079C 85 W 75W 100 W
LYT6070C 95 W 85 W 110 W
Table 1.  Output Power Table.

Notes:

1. Minimum continuous power in a typical non-ventilated and PCB size measured
at 40 °C ambient. Max output power is dependent on the design. With
condition that package temperature must be < 125 °C.

2. Package: InSOP-24D.

3. LYT606x — 650 V MOSFET, LYT607x — 725 V MOSFET.
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Figure 3.  Primary Controller Block Diagram.
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Figure 4. Secondary Controller Block Diagram.
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Figure 5.  Pin Configuration.
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Figure 10. Schematic DER-657, 46.4 W, 80 V, 0.58 A for Universal External LED Driver Application.
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LYTSwitch-6
Common Primary Clamp Configurations

R2CD Zener R2CD + Zener

PI-8582-011218 PI-8584-011218 PI-8583-011218

Figure 13. Recommended Primary Clamp Components.

Primary Clamp Circuit

Benefits R2CD Zener R2CD + Zener
Component Cost Low Medium High
No-Load Input Power High Low Medium
Light-Load Efficiency Low High Medium
EMI Suppression High Low Medium

Table 2. Benefits of Primary Clamp Circuits.
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Figure 14. Unacceptable FORWARD Pin Waveform After Handshake with
SR FET Conduction During Flyback Cycle.
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Figure 15. Acceptable FORWARD Pin Waveform After Handshake with
SR FET Conduction During Flyback Cycle.
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Figure 16. Unacceptable FORWARD Pin Waveform Before Handshake with Body
Diode Conduction During Flyback Cycle.
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Figure 17. Acceptable FORWARD Pin Waveform Before Handshake with Body
Diode Conduction During Flyback Cycle.
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PCB Layout Example

Input circuit (F1, RV1, BR1)
and EMI filter- C1, L2, C2,
and L3 are positioned away
from any switching nodes
with high di/dt or dv/dt.

Flyback primary loop

formed by bulk capacitor C4,
primary-winding NP and
LYTSwitch-6 U4 D-S pin is
tight and small.

Output loop formed by
COUT C37//C15, sense
resistors R24//R43 and
LYTSwitch-6 IS-GND pin
does not share ground path
with secondary loop (4).

Primary clamp loop
area formed by D8,
R46, C9//R17 and NP
is tight and small.

Feedback components

R29, R30, C19 and GND pin
share one ground path that
is star-connected to sense
resistor R24//R43.

P e

PFC loop formed by
filter C3, free-wheel diode

D1+D17, T1, primary winding
NP and bulk capacitor C4 is

tight and small.

TPL

power- ¢

integrations™

Bias supply loop
formed by auxiliary
winding NB, D7 and
C10 is tight and small.

Primary signal Secondary signal

Secondary loop

components C11, R18,
R45 and R4 are placed
as close as possible to IC

components are placed
as close as possible to
IC pin to which they are

formed by
secondary winding
FL1-FL2, COUT

connected with short
traces. Auxiliary winding
FL3-FL4, D11 and C38
is tight and small.

pin to which they are
connected to with
short traces.

C15//C37 and
rectifier D10 is tight
and small.

OUTPUT

o oo ©

c oMOV
O
AC INPUT

Inductor
Filter

T
o o |[Power -
PFC Integrations
Inductor
O

C4

Bulk
Capacitor

L
TP1

DER-657. RevB : S/N NENu—

RTN +80V,
XTI

J

Special Notes

N/

Copper heat sink for
SOURCE pin is maximized.

« All loops are separated; no loop is inside a loop. This will avoid ground impedance noise coupling.

* Maintain trace surface area and length of high dv/dt nodes such as DRAIN, as small and short as possible to minimized RFI generation.

* No signal trace (quiet trace) such as Y capacitor and feedback return must be routed near or across noisy nodes (high dv/dt or di/dt) such as DRAIN,
underneath transformer belly, switching side of any winding or output rectifier diode to avoid capactively or magnetically coupled noise.

No signal trace must share path with traces having an AC switching current such as output capacitor. Connection must be star-connected to

capacitor pad in order to avoid ground impedance coupled noise.

Y capacitor connected
to RTN and C4 (-).

PI-8585-020918

Figure 18. TOP and BOTTOM Sides — Ideal Layout Example Showing Tight Loop Areas for Circuit with High dv/dt and di/dt, Component Placement.
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Figure 19. Simplified Diagram of Heat spreader Attachment to an InSOP-24D Package.
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Figure 20. Recommended Position of InNSOP-24D Package Shown with Check Mark.
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Figure 21. Peak Drain Voltage for 264 VAC Input Voltage (Applicable for LYT6078C, LYT6079C and LYT6070C).
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Figure 22. Thermal Resistance Test Conditions for PowiGaN
Devices (LYT6078C, LYT6079C and LYT6070C.)

Power
integrations
Www.power.com

Rev. L 03/23


http://www.power.com
http://www.power.com

LYTSwitch-6

Second Applications Designh Example

2.2nF
500 VAC

VR2
BZGO3C240TR
240V

VR3 L R
BZGO3C240TR 3 1.
240V 1

SR19
S1ka

R16 BRL
36 k UD4KB100

1000 V
L1
8.8 mH| 22%3 .
== 220 ni
& 630V

c1
68nF = = 68 nF
760 VDC 760 VDC

D5
ES2)-LTP

F1 RV1
L 3.15A 350VAC

140 - 320
VAC

[
i Ly

R17
36 k

— R8
Ci6_ Clo_ 102ko C14
T 1000 4F 1000 uF 1% 100 nF
1 RM8 o 16V 16V 1/16W 50V 12V,2.92A
* J_ WV
[~} L R7
33nF= PSS 150 )
200V Juoke i% 470pF T T 3 R14
0.75W 200V 20ka
VR1 1%
4 SZ Z4E140A-E3/54 1/16 W
1.6 MQ 140V 106
% S
R2 R1S " o1
Ferrite Bead
200 <200 AONG250
S Ton 3 o (3.5 x 445 mm)
L ri2 J12w 12w
S 133 Mo D4
1% GSIM-LTP
+
R9
ci
SUBKO L 330 pF
. 3 A% 50V
'§ 1/16 W
2
T
R <
703
c13
10 4F
c12 X
2.2 uF tev
pAY
L R
S 1.30 MQ
1%
D3 I ]
- o
orut2007 Y N Sl 22 e
CONTROL 6
e (IO 1----- 1 vour
10k _f K sonrsr
1%
8w s BPP 15 R18
A 00120
o LYTSwitch-6 1%
s 6 U1 1w
22 yF == 470 nF==  LyT¢
2 o 6068C -

PI-8586-042018

Figure 23. Schematic of DER-637, 35 W, 12V, 2.92 A, 140 VAC — 320 VAC using LYSwitch-6 LYT6068C with Synchronous Rectification.
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-40~150°C
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(8,) ceerrerreieini e 50°C/W* 4. 1 225 FXSHAIL.
Parameter Conditions Rating Units
Ratings for UL1577
Primary-Side : :
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 - Twe=25°C 0.125 W
Power Rating (device mounted in socket)
Conditions
SOURCE =0V . .
Parameter Symbol — 40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Control Functions
Start-Up Switching f T =250°C 2 25 27 KHz
Frequency sw J
Jitter Frequency fy T, =25 °C, f,,, = 100 kHz 0.80 1.25 1.70 kHz
Maximum On-Time tonmaxy T,=25°C 12.4 14.6 16.9 us
Minimum Primary
Feedback Block-Out tarock Eorrom) us
Timer
power £

|ntegrot|ons
WWW.power.com

Rev. L 03/23


http://www.power.com
http://www.power.com

LYTSwitch-6

Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Control Functions (cont.)
LYT606xC
145 200 300
VBPP - VBPP +0.1V LYT607xC
I, (Switch not Switching) LYT6078C KA
T,=25°C LYT6079C 145 266 425
LYT6070C
LYT6063C 0.32 0.43 0.61
LYT6065C 0.49 0.65 1.03
LYT6067C 0.77 1.03 1.38
BPP Supply Current
LYT6068C 0.90 1.20 1.75
Voo = Vypp + 0.1V
I (Switch Switching at LYT6073C 0.36 0.48 0.65 mA
s2 132 kHz)
T,=25°C LYT6075C 0.59 0.79 1.10
LYT6077C 0.90 1.20 1.73
LYT6078C 0.93 1.24 1.79
LYT6079C
LYT6070C 1.46 1.95 2.81
T Ve, =0V, T, =25°C -1.75 -1.35 -0.88
BPP Pin Charge Current mA
I Vg, =4V, T, =25°C -5.98 -4.65 -3.32
BPP Pin Voltage Voee 4.65 4.90 5.15 \Y
BPP Pin Voltage oo
Hysteresis Vipee) T,=25°C 0.39 \Y
BPP Shunt Voltage Vauont L,,=2mA 5.15 5.36 5.65 \Y
BPP Power-Up Reset oo
Threshold Voltage Voppresen) T,=25°C 2.80 3.15 3.50 \Y
LYT606xC
106 115 118
OV Pin Line LYT607xC
I T =25°C .y
Overvoltage Threshold Ov+ J LYT6079C 106 1 118
LYT6070C
LYT606xC 7
LYT607xC
OV Pin Line Coco
Overvoltage Hysteresis Toven T,=2%C LYT6078C HA
LYT6079C 8
LYT6070C
UV/OV Pin Line
Overvoltage Recovery Tov. T,=25°C 100 pA
Threshold
OV Pin Line
. T,=25°C
Overvoltage Deglitch tovs See Note B 3 s
Filter
LYT606xC
LYT607xC 23.9 26.1 28.2
UV Pin Brown-In _
Threshold L. T,=25°C LYT6078C uA
LYT6079C 224 24.4 26.7
LYT6070C
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Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Line Fault Protection
VOLTAGE Pin Cre
Voltage Rating Vy Ty=25°C 650 v
Circuit Protection
di/dt = 163 mA/us
T, = 25°C LYT60x3C 511 550 589
di/dt = 213 mA/us
T, = 25 °C LYT60x5C 883 950 1017
di/dt = 300 mA/us
T, = 25°C LYT60x7C 1348 1450 1552
Standard Current Limit o
(BPP) Capacitor = I di/dt = 375 mA/us LYT6068C 1534 1650 1766 mA
LIMIT T.=25°C
0.47 uF )
di/dt = 375 mA/us
T, = 25°C LYT6078C 1581 1700 1819
di/dt = 425 mA/us
T, = 25°C LYT6079C 1767 1900 2033
di/dt = 525 mA/us
T, = 25°C LYT6070C 2139 2300 2461
di/dt = 163 mA/us
T, = 25°C LYT60x3C 591 650 709
di/dt = 213 mA/us
T, = 25°C LYT60x5C 1046 1150 1254
di/dt = 300 mA/us
T, = 25°C LYT60x7C 1501 1650 1799
Increased Current Limit o
(BPP) Capacitor = L adL = 375 Mk LYT6068C 1683 1850 2017 mA
=25°C
4.7 uF )
di/dt = 375 mA/us
T, = 25 °C LYT6078C 1767 1900 2033
di/dt = 425 mA/us
T, = 25°C LYT6079C 1980 2130 2279
di/dt = 525 mA/us
T, = 25 °C LYT6070C 2395 2576 2756
Overload Detection Fou T, = 25°C 102 110 118 kHz
Frequency
Auto-Restart On-Time th T,=25°C 75 82 89 ms
BYPASS Pin Fault
Detection Threshold I, T,=25°C 6.0 7.5 11.3 mA
Current
- i = o
Au.to I-!estart Trigger ¢ T,=25°C 1.3 sec
Skip Time AR(SK) See Note A
Auto-Restart Off-Time trorr) T,=25°C 1.7 2.11 sec
Short Auto-Restart
Off-Time tyrorrysh T, =25°C 0.17 0.20 0.23 sec
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Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Output
LYT6063C T,=25°C 4.90 5.64
Iy = Lowra T] =100 °C 7.60 8.74
LYT6065C T,=25°C 1.95 2.24
Iy = Lowra T] =100 °C 3.02 3.47
LYT6067C T,=25°C 1.02 1.17
b = Lira T, = 100 °C 1.58 1.82
LYT6068C T,=25°C 0.86 0.99
b = Lira T, = 100 °C 1.34 1.54
LYT6073C T,=25°C 442 5.08
b = Lira T, = 100 °C 6.85 7.88
ON-State Resistance Rosion Q
- e}
LYT6075C T,=25°C 1.95 2.24
b = Lira T, = 100 °C 3.02 3.47
LYT6077C T,=25°C 1.20 1.38
b = Lira T, = 100 °C 1.86 2.14
LYT6078C T,=25°C 0.52 0.68
b = Lira T, = 100 °C 0.78 1.02
LYT6079C T,=25°C 0.35 0.44
b = Lira T, = 100 °C 0.49 0.62
LYT6070C T,=25°C 0.29 0.39
b = Lira T, = 100 °C 0.41 0.54
V= Voo + 0.1V
Lss: Vps = 80% Peak Drain Voltage 200 pA
OFF-State Drain Leakage T,=125°C
Current Vipp = Vi + 0.1V
Leo, V=325V 15 uA
T =25°C
Drain Supply Voltage 50 \"
Thermal Shutdown T See Note A 135 142 150 °C
Thermal Shutdown o
Hysteresis Teom See Note A 70 C
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Conditions
Parameter Symbol T =S€)4%ROC§ tz (1)2\!/5 oC Min Typ Max Units
]
(Unless Otherwise Specified)
Secondary
FEEDBACK Pin Voltage Ve T,=25°C 1.250 1.265 1.280 \"
:"rae’c‘l'l:‘;‘r"';sw'tc"'“g e T, =25°C 118 132 145 KHz
OUTPUT VOLTAGE Pin v 345 v
Auto-Restart Threshold VO(AR) ’
OUTPUT VOLTAGE Pin
Auto-Restart Timer tVOUT(AR) T,=25°C 49.5 ms
BPS Pin Current
at No-Load L, T,=25°C 325 485 uA
BPS Pin Voltage Viars 4.20 4.40 4.60 \Y
BPS Pin Undervoltage
Threshold VipswLoxh) 3.60 3.80 4.00 Vv
BPS Pin Undervoltage
Hysteresis VBPS(UVLO)(H) 0.65 \Y;
Current Limit Set by External Resistor
Voltage Threshold Tovmo T,=25°C 3517 35.90 36.62 mv
FWD Pin
Breakdown Voltage Vewo 150 v
Minimum Off-Time orrmy 2.48 3.38 4.37 us
Soft-Start Frequency
Ramp Time tosranp) T,=25°C 7.5 11.75 19 ms
BPS Pin Fault Detection
Threshold Current Loescsn) >:2 8.9 12 mA
FEEDBACK Pin
Short-Circuit Visorn T,=25°C 112 135 mvV
Thermal Foldback TfB 124 °C
Thermal Foldback o
Hysteresis T 15 C
oower
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LYTSwitch-6

Conditions
SOURCE =0V . .
Parameter Symbol T, = -40 °C to 125 °C Min Typ Max Units
(Unless Otherwise Specified)
Synchronous Rectifier @ T, = 25 °C
SR Pin Drive Voltage Ve 4.2 4.4 4.6 \
SR Pin Voltage :
Threshold Vs 2:5 0 mv
SR Pin Pull-Up Current I T,=25°C 125 165 195 mA
SR(PU) Ciomo = 2 NF, f,, = 100 kHz
SR Pin Pull-Down T,=25°C
Current Lsaceo Coom = 2 nF, fy, = 100 kHz 87 97 115 mA
T,=25°C
Rise Time t Clomo =2 NF 10-90% 50 ns
See Note B
T,=25°C
Fall Time t. Clomo =2 NF 90-10% 80 ns
See Note B
T,=25°C
Output Pull-Up R V. =44V 72 8.3 12 o
Resistance PU BPS
I, = 10 mA
T,=25°C
Output Pull-Down R V. =44V 10.0 12.1 134 Q
Resistance PO BPS
I, = 10 mA

NOTES:

A. This parameter is derived from characterization.

B. This parameter is guaranteed by design.

C. See Absolute Maximum Ratings “"DRAIN Pin Voltage” for details.

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.
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Typical Performance Curves
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Figure 24. Maximum Allowable Drain Current vs. Drain Voltage Figure 25. Output Characteristics.
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Figure 26. C vs. Drain Voltage. Figure 27. Drain Capacitance Power.
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Typical Performance Curves
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Figure 30. Output Characteristics.
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Figure 32. Drain Capacitance Power.
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Figure 33. Maximum Allowable Drain Current vs. Drain Voltage

(PowiGaN Devices LYT6078, LYT6079, LYT6070).
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Typical Performance Curves
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Figure 34. Maximum Allowable Drain Current vs. Drain Voltage Figure 35. Output Characteristics.
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Figure 36. C_ vs. Drain Voltage. Figure 37. Drain Capacitance Power.
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LYTSwitch-6

Feature Code Table

Feature Code | | L. I,
H125 3.1A 3.472 A 80 pA 70 pA
H127 3.8A 4.26 A 80 LA 70 LA
H129 3.1A 3.472 A 24.4 uA 10 pA
H131 3.8A 4.26 A 24.4 pA 10 pA
Common Feature Code
Part H125 H127 H129 H131
LYT6079C-H1XX v v v v
LYT6070C-H1XX v v v v
MSL Table
Part Number MSL Rating
LYT60xxC
ESD and Latch-Up Table
Test Conditions Results
Latch-up at 125 °C JESD78D

Human Body Model ESD

Charge Device Model ESD

ANSI/ESDA/JEDEC JS-001-2014

ANSI/ESDA/JEDEC
JS-002-2014

> 100 mA or > 1.5 x V. on all pins

> £2000 V on all pins

> 500 V on all pins

Part Ordering Information

o LYTSwitch-6 Product Family

LYT 6065 C-TL

o LYT-6 Series Number
Package Identifier
C  |insop-24D

_[———"* Tape & Reel and Other Options
TL ‘Tape & Reel, 2 k pcs per reel.
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N3 &1 1
E Code L. O4Z2| 30l 4 O}, 02/18
14H0IX BA 28 23, 06/18
LYT6079C & LYT6070C 22 =t 08/18
LYT6079C & LYT6070C £ &2 DE A LRl =. 1, B 1, 2 B, Iov+2+ Ty T2, E 24, 2B 2 0) T2H0IE 3t T
G OlE,V, =2 O*H\OIE Ly £ 5 OIS Bt S0 012, Bpog TCIDNE S Top 2 Topgy 220 DEIDIEATN S1A = 0g/19
bty t, Ry, Ry K21, EI4, 28k, 204 TH2t0IEf 3t HI0IE. &1 B, C %04, 3, 4,6, 22H 01X 27 YHI0IE, &
OS2 RO B0l &0 6 & X FIh I 1 LI, It0IE S 28t 45 346 12 23 2 33 0I0IE
y PCN-19281 ~ PRIMARY BYPASS 1 31 I AIEH(C,.,) 51 SECONDARY BYPASS 21 HHTHAIEI(Cy) S99 MIAE RIEIOIE. | g
DHRHOIE V,, Vg, Ly 2 GI0IE.
I Jls RS Y 2E IS RS B 0L 11/19
] JE A ZelX. LYT6078C 22 =0+, 02/20
K 1HOIX o+& M2 G0, 33H 01K WIIX £ QE 43, 06/20
L V,,,0ll CHEt TIZHOIE 015 2EI0IE, 03/23
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