ALPHA & OMEGA
SEMICONDUCTOR

General Description

The AOZ7675Ql is a flyback receiver in primary side that
targeted for power supply solution. It receives the ON
time information signal from secondary side converter to
drive integrated main MOSFET in primary side. The
integrated high-voltage (HV) device provides fast start-up
function.

The AOZ7675Ql features include multiple protection
functions such as Vpp under-voltage lockout, cycle-by-
cycle current limit, Vpp over-voltage protection,
secondary rectifier short-circuit protection, current sense
pin open-circuit protection and internal over-temperature
protection.

The AOZ7675Ql is available in a 7mmx7mm QFN-20L
package.

AOZ7675QI

High Efficiency Flyback Converter

Features

® Integrated HV start-up device

® Integrated with HY MOSFET

® 100kHz maximum start-up switching frequency
® V/pp over-voltage protection

® Under-voltage lockout (6.7V/15.5V)

® Current sense leading edge blanking time
® Cycle by cycle current limit

® Secondary rectifier short-circuit protection
® CS pin open-circuit protection

® Internal over-temperature protection

® Thermally enhanced 20-pin 7x7 QFN

Applications

® Smart charger

e Adapter

® TV and monitor applications
® Open frame power supply

Typical Application
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SEMICONDUCTOR AOZ7675Ql

Ordering Information

Part Number Ambient Temperature Range Package Environmental

AOZ7675Ql -40°C to +125°C QFN 7x7-20L Green Product

AOS Green Products use reduced levels of Halogens, and are also RoHS compliant.

Pin Configuration

= ‘é’ = o ‘é’ <
3 ¥ 8 2 8 &8 & 3 2
. 20 19 18 17 16 15 14 13 12
cs 1
NC 2
SGND 3 11 Drain
PGND 4 10 Drain
CGATE 5
MGATE 6
Source 7
Source 8
Source 9
20-Pin 7mm x 7mm QFN
(Top View)
Pin Description
Pin Number Pin Name Pin Function
1 CS Current sense input pin.
3 SGND Signal GND
7,8,9,15,18 SOURCE Source of the MOSFET.
4 PGND Power GND.
5 CGATE The gate pin of controller.
6 MGATE The gate pin of the integrated MOSFET
10, 11 DRAIN Drain of the integrated MOSFET.
12 HV High voltage start-up current source.
2,13, 20 NC No connection.
14 VDD The VDD is the bias-supply input pin to the controller.
16 PRO Protection pin.
17 RXN ON time information receiver pin.
19 RXP ON time information receiver pin.

Rev. 1.0 August 2020 www.aosmd.com Page 2 of 11



ALPHA & OMEGA
SEMICONDUCTOR

Absolute Maximum Ratings

Exceeding the Absolute Maximum Ratings may damage the

AOZ7675Ql

Recommended Operating Conditions
The device is not guaranteed to operate beyond the Maximum

device. Recommended Operating Conditions.
Parameter Rating Parameter Rating
Viy -0.3V to 500V Supply Voltage (Vpp) 8V to 33V
VDRAIN -0.7V to 700V Ambient Temperature (Ta) -40°C to +125°C
Vpp VeGaTE -0.3V to 40V Package Thermal Resistance 25°C/W®)
Ves, VrRxes VRxn: VPRO -0.3Vto 7V
VMGATE -0.3V to 20V
Junction Temperature (T) +150°C
Storage Temperature (Tg) -65°C to +150°C
ESD HBM() 4kV
ESD coMm™ 1kV
Notes:
1. Devices are inherently ESD sensitive, handling precautions are
required. Human body model rating: 1.5kQ in series with 100pF.
2. 1x1inch, 2-layer PCB, follow JEDEC standard.
Electrical Characteristics
Vpp=15V, Tp = -25°C to 85°C, unless otherwise specified.
Symbol Parameter Conditions Min | Typ | Max | Units
MOSFET
Rpson)y  |ON State Resistance Static, Iprain = 1A, Vpp = 10V, T, = 25°C | 015 02 | Q
HV
Iy Supply Current from HV Pin Vyy = 100V, Vpp = 0V, converter OFF 1 3 4.5 mA
lhv Lc Leakage Current from HV Pin Vyy = 500V, Vpp = 18V, converter ON 0.8 MA
B VDD
Vop ovp  |VDD Over-Voltage Protection Level 34 36 38.2 \Y
o ovp VDD Over-\/.oltage Protection 20 s
- Debounce Time(") H
Vbp oN Turn-ON Threshold Voltage 14.0 155 | 17.0 \Y
VDD:UVLO Turn-OFF and Under Voltage Lock Out 6.2 6.7 7.2 \Y,
Ipp_op Operation Current Vpp = 15V, converter ON, fg = 80kHz 0.6 1.2 1.8 mA
Ipp_skip Skip Mode Operation Current Vpp =7V 500 550 HA
Ibb_pis Disable Mode Operation Current \Cli?-\['i'lz ;St\:"u\t/DD—OVP 's enabled or no 70 100 WA
Frequency
fosc Start-up Operation Frequency Vero = 1V 100 KHz
fosc1 VpRro = 0.5V 50 kHz
Protection Function
Vpro min  [Min. Clamp Voltage lpro =-0.TmMA 0.15 0.2 0.25 \
VDlSH_ Disable Voltage Level (High) 1.4 1.5 1.6 \Y,
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SEMICONDUCTOR AOZ7675Ql

Electrical Characteristics (Continued)
Vpp=15V, Tp =-25°C to 85°C, unless otherwise specified.

Symbol Parameter Conditions Min | Typ | Max | Units
tDisHBN Blanking Time 0.6 0.8 1 ps
tpisHDB Vpisy Debounce Cycles 4 Cycles

Gate Drive
Vg cLamp  |GATE Clamping Voltage Vpp = 15V 12 \Y,
t EB Leading Edge Blanking Time 300 350 | 420 ns
tep Propagation Delay Time 50 100 ns
Soft-start
tss_oFF Soft-Start Time for Shut Down 18 24 ms
tss cs Soft-Start Time for Current Limit 5 7 9 ms
Current LIMIT
General Continuous Operation Limited _
Vst Current Sense Level lpro = 1200A 285 | 300 | 315 | mv
VesH Fast Over Current Protection Limit 0.75 \Y
tocPH Fast OCP for Auto Restart Vs > 750mV and happening continuous 4 Cycles
Receiver
Delay Time for RX Rising Signal to
tRD GATE ON 100 ns
Delay Time for RX Falling Signal to
tFD GATE OFF 100 | ns
Over temperature protection
Tsp Thermal Shutdown T, Rising 145 °C
Thermal Shutdown Recovery . R
TSDR Threshold TJ Falllng 125 C
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SEMICONDUCTOR AOZ7675Ql

Functional Block Diagram
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SEMICONDUCTOR AOZ7675Ql

Typical Characteristics
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ALPHA & OMEGA
SEMICONDUCTOR

Typical Characteristics
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ALPHA & OMEGA
SEMICONDUCTOR

Detailed Description

HV Start-Up

There is a high-voltage (HV) device which is designed as
a current source to charge the VDD capacitor during
start-up. This current source will be turned off for
reducing the power consumption after the AOZ7675Ql is
powered on. The HV pin should be connected to the
input terminals through the rectifier diodes and a series
resistor, the series resistor is recommended to be 10kQ.

Soft Start

The AOZ7675Ql has an internal soft start feature to limit
inrush current and ensure the output voltage ramps up
smoothly to the regulation voltage. If the AOZ7675Ql
never receives the ON time information from the
secondary side converter, the AOZ7675Ql will be shut
down after 18ms (tgg opf) from start-up.

ON Time Receiver

The AOZ7675Ql receives the ON time information from
the secondary side converter through the RXP and RXN
pins and send the ON time signal to the driver. The ON
time width of the switching pulse varies according to the
ON time signal.

VDD Over-Voltage Protection

The output voltage can be sensed roughly from the VDD
pin. When the VDD voltage exceeds the VDD OVP level
(Vbp ovp), the converter will be shut down after the VDD
OVP debounce time (tp oyp) and then return to the start
state.

PRO Protection

The output voltage can be sensed indirectly by
monitoring the auxiliary winding voltage. When the PRO
voltage during turn-off period exceeds the PRO disable
voltage level (Vpisy), the converter will be shut down
after the Vpgy debounce cycles (ipsypg) and then
return to the start state.
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Cycle-by-Cycle Current Limit

The AOZ7675Ql detects the primary current through CS
pin, and the CS peak voltage of each switching cycle is
limited to Vg . The voltage across the current-sensing
resistor Reg is fed into the CS pin for current limit
detection.

When the fault occurs due to transformer short circuit or
secondary rectifier short circuit, and the large current will
flow through the main MOSFET at turn-on period, and
this will cause damage on power components. In order to
protect the system, Fast over current protection function
is added. If the CS voltage reaches Vgy, the converter
will be shut down after four consecutive cycles and then
return to the start state.

CS Pin Open-Circuit Protection

The CS pin features open-loop protection to pass the CS
pin single fault testing. When the CS pin is opened, the
CS will be pulled high by internal circuit and CS pin
voltage will higher than Vcgy and the converter will be
shut down after four consecutive cycles and then return
to the start state.

Over-Temperature Protection

The AOZ7675Ql provides an internal OTP protection
function. If the junction temperature reaches the OTP
threshold, the AOZ7675Ql will stop switching until the
junction temperature decreases below the OTP recovery
temperature.
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SEMICONDUCTOR AOZ7675Ql

Package Dimensions, QFN7x7-20L, EP1_S
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A 00 00 -
D4 D5 H L6 — I— LL
L7 — — D6 -
D8 — — D7 C0.25
TOP VIEW SIDE VIEW BOTTOM VIEW
] DIMENSION IN MM DIMENSION IN INCHES
SYMBOLS
< — MIN NOM MAX MIN NOM MAX
<< <
A 0.80 0.90 1.00 0.031 0.035 0.039
SIDE VIEW Al 0.00 - 0.05 0.000 - 0.002
A2 0.2REF 0.008REF
E 6.90 7.00 7.10 0.272 0.276 0.280
RECOMMENDED LAND PATTERN 6.90 7.00 7.10 0.272 0.276 0.280
co o o D1 4.08 4.18 4.8 0.161 0.165 0.169
0O ™M N D2 0.87 0.97 1.07 0.034 0.038 0.042
— & o ™
No oS P D3 0.80 0.90 1.00 0.031 0.035 0.039
D4 1.46 1.56 1.66 0.057 0.061 0.065
D5 1.43 1.53 1.63 0.056 0.060 0.064
3.650 D6 2.86 2.96 3.06 0.113 0.117 0.120
3.325 —{U] ——3.250 o os o3t [ o | oo | oon [ oo
3.100 D9 0.58 0.68 0.78 0.023 0.027 0.031
2.000 ——— E1 3.18 3.28 3.38 0.125 0.129 0.133
1.850 E2 1.18 1.28 1.38 0.046 0.050 0.054
0575 E3 1.30 1.40 1.50 0.051 0.055 0.059
: — = E4 6.35 6.45 6.55 0.250 0.254 0.258
8868 —== E5 5.19 5.29 5.39 0.204 0.208 0.212
0.125 — E6 0.13 0.23 0.33 0.005 0.009 0.013
0.500 — E7 2.51 2.61 2.71 0.099 0.103 0.107
1 L 0.30 0.40 0.50 0.012 0.016 0.020
-] 2.035 B 0.05 0.15 0.25 0.002 0.006 0.010
2.700 = | |:| |:| 2.265 L2 0.15 0.25 0.35 0.006 0.010 0.014
) — — 3200 13 0.60 0.70 0.80 0.024 0.028 0.031
3.375 [] |:| |:| |:| D |:| UU———313258 L4 1.28 1.38 1.48 0.050 0.054 0.058
L5 0.28 0.38 0.48 0.011 0.015 0.019
L6 0.60 0.70 0.80 0.024 0.028 0.031
L7 0.45 0.55 0.65 0.018 0.022 0.026
ocoo LN OO OO0
288 R S3I8S]N b 0.15 0.25 0.35 0.006 0.010 0.014
O AN — ONLNCO—0Q bl 0.08 0.18 0.28 0.003 0.007 0.011
Mmonal © OO OO e 0.50BSC 0.02BSC
UNIT: mm
NOTE

CONTROLLING DIMENSION IS MILLIMETER.
CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
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Tape and Reel, QFN7x7-20L, EP1_S

QFN7x7 20L_EP1_S Carrier Tape
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P&CKAGE 40 BO KO Do I W E F PO P1 P2 T
QFNTx7 7.30 7.30 1.20 @155 | @150 | 16.00 175 .50 4,00 12,00 2.00 0.30
*0.1 +0.1 0.1 *0.10 MIN, 3 0.1 0.1 +0.1 +0.1 +010 | *0.05
QFN7x7 20L EP1 S Reel

I = I
- N — 1 | M ‘
UNIT' MM
TAPE SIZE | REEL SIZE M N W H K 5
16 mm 8330 ®330.00 | @10000 | 164 | ®13.00 | 105 22
+025 | 202 +20 | +050 | £0.25 | £0.25
-4.00 -0.0 | —-0.20
QFN7x7 20L EP1 S Tape
Leader / Trailer \ ORNORNORONIONONNO O OREO RO NS \
& Orientation | /
/ e e II;'
| O O |
Unit Per Reel: | |\\
3000pcs || \
—"| TRAILER T&PE L-—CEIPPEI\JENTR TaPE

300 mm MIM, OR
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SEMICONDUCTOR AOZ7675Ql

Part Marking
AO0Z7675Ql
(QFN7x7)
j AAQ00 ;
— | Option Code
| B— — Special Code
Part Number Code
YWLT
@)
Year & Week Code — ~— Assembly Lot Code
LEGAL DISCLAIMER

Applications or uses as critical components in life support devices or systems are not authorized. AOS does not
assume any liability arising out of such applications or uses of its products. AOS reserves the right to make changes
to product specifications without notice. It is the responsibility of the customer to evaluate suitability of the product
for their intended application. Customer shall comply with applicable legal requirements, including all applicable
export control rules, regulations and limitations.

AOS' products are provided subject to AOS' terms and conditions of sale which are set forth at:
http://www.aosmd.com/terms_and_conditions_of sale

LIFE SUPPORT POLICY

ALPHA AND OMEGA SEMICONDUCTOR PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS.

As used herein:

1. Life support devices or systems are devices or 2. A critical component in any component of a life
systems which, (a) are intended for surgical implantinto  support, device, or system whose failure to perform can
the body or (b) support or sustain life, and (c) whose be reasonably expected to cause the failure of the life

failure to perform when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can be effectiveness.

reasonably expected to result in a significant injury of

the user.
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