ALPHA : OMEGA

SEMICONDUCTOR

General Description

The AOZ7648Ql-16 is a secondary side control flyback
converter with super transient control scheme. It supports
[2C command for fine accuracy adjustable constant
voltage regulation and constant current regulation
function.

A proprietary constant ON time (COT) control with input
feed-forward compensation for fast transient response
and good stability.

The device features include multiple protection functions
such as Vpp under-voltage lockout (UVLO), output
under-voltage protection (UVP), output over-voltage
protection (OVP) and internal over-temperature
protection (OTP).

The AOZ7648QI-16 is available in a 6mmx6mm QFN-
38L package.

AO0Z7648QI-16

Secondary Side Control
Super Transient Response Converter

Features

@ Secondary side CV/CC control
® 100kHz maximum switching frequency

® Constant ON time control with feed-forward
compensation

® No loop compensation components required
e Fast output voltage transient response

® Include SSCG (Spread Spectrum Clock Generator)
function

® Self-check path of TX/RX transmission function
® Integrated synchronous rectifier

® Include I12C communication Function

® Output under-voltage and over-voltage protection
@ Internal over-temperature protection

® Thermally enhanced 38-pin 6x6 QFN

Applications

® Smart charger

e Adapter

® TV and monitor applications
® Open frame power supply

Typical Application
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ALPHA ¢ OMEGA
SEMICONDUCTOR

Ordering Information

AOZ7648QI-16

Part Number Ambient Temperature Range Package

Environmental

AOZ7648Ql-16 -40°C to +125°C QFN 6X6-38L

Green Product

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

Green

Product
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ALPHA ¢ OMEGA
@sgwcowwcmm AOZ7648QI‘16

Pin Description

Pin Number Pin Name Pin Function
1 FTB Fault bar for fault protection signal output.
2 SDA 12C data signal.
3 SCL I2C clock signal.

4,14, 34 SGND Signal ground.
5 FB Feedback input pin.
6 TXP ON time information transmitter pin.
7 TXN ON time information transmitter pin.
8 TXVDD Output of 3.6V linear regulator. The TXVDD is the supply pin to the transmission circuitry.
9 VDD The VDD is the bias-supply pin to the controller.
10 TONC On time compensation.
1" VO Output voltage sensing pin and supports converter power.
12 CPG Connect to the gate of load switch N-type MOSFET.
13 CPS Connect to the source of load switch N-type MOSFET.
15 PGND Power ground.
16, 17 GATE Gate driver output for synchronous rectifier MOSFET.
18, 19, 20, 21,
22,27, 28, 29, SOURCE Source of the synchronous rectifier MOSFET.
30, 31, 32

23, 24é§5’ 26, DRAIN Drain of the synchronous rectifier MOSFET.
35 RT External thermal protection setting.
36 DET The drain voltage of SR MOSFET detection pin.
37 CSSECN Current sense pin.
38 CSSECP Current sense pin.
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ALPHA ¢ OMEGA
SEMICONDUGTOR

Absolute Maximum Ratings

Exceeding the Absolute Maximum Ratings may damage the
device.

AOZ7648QI-16

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

Recommended Operating Conditions.

Parameter Rating Parameter Rating
Vps -0.7V to 100V Supply Voltage (V) 3V to 21.5V
Vo, Vepa: Veps -0.3V to 26V Ambient Temperature (Tp) -40°C to +125°C
VDD,VGATE, VTXVDD’ VTONC' VFB' Vcs_ Package Thermal Resistance 25°C/W(3)
secp: VessecN: VoeT: VRT: V1xp: -0.3Vto 7V
VTN
VFTB' VSDA’ VSCL -0.3Vto 7V
Junction Temperature (T) +150°C
Storage Temperature (Tg) -65°C to +150°C
(1
ESD HBM 2.5kV 9% Spike pulse width <10us = 5%,
ESD cpm(") 1kV © 0 or<5% of Switching Period ¢
Avalanche Energy 9.0mJ Under this Vps envelop is safe
Vps Spike® 120V -
Notes: Vps Spike = 120V
1. Devices are inherently ESD sensitive, handling precautions are Spike Pulse <10us BVpss=100V
required. Human body model rating: 1.5kQ in series with 100pF.
Switching Period
2. The Vpg Spike duty cycle must < 5% max and spike width <

10ps(max) in every frequency period, limited by junction temperature
T,(max)=125°C. Refer to Figure 1.

3. 1x1inch, 2-layer PCB, follow JEDEC standard.

Electrical Characteristics
V=5V, Tp =-25°C to 85°C, unless otherwise specified.

Figure 1. Vpg Spike Duty Cycle

Symbol Parameter Conditions Min | Typ | Max | Units
MOSFET
BVpss® | Drain-Source Breakdown Voltage Force 250pA 100 \Y
Rps(on) | ON State Resistance Ta=25°C, Ip=1A 9 12 mQ
\"[o)
Vo_ovp VO Over-Voltage Protection No 12C command 5.7 6.0 6.3 \%
to ovp™® | VO OVP Debounce Time fs = 100kHz, Vg = OV 5 us
Vo Lpo LDO Enable Voltage 5.5 5.6 5.7 \%
SUPPLY SECTION
Vpp on | Turn-On Threshold Voltage 3.35 3.5 3.65 \Y
Vpp_uvio | Turn-Off and Under-Voltage Lock-Out 2.65 2.8 29 \Y
Vpp_Lpo | VDD Regulation Voltage Vo=8V 5.3 5.4 5.55 \Y
VIXVD- | TXVDD Regulation Voltage 31 |35 | 39 | v
D_LDO
Ipp_oN Startup Current 100 200 300 MA
Ipb_op Operation Current F<=100kHz 3 6 9 mA
Ipp-skip | Skip Mode Operation Current No Switching 1.5 1.8 21 mA
Rev. 1.1 December 2019 www.aosmd.com Page 4 of 24




ALPHA ¢ OMEGA
SEMICONDUCTOR

AOZ7648QI-16
Electrical Characteristics (Continued)
V=5V, Tp =-25°C to 85°C, unless otherwise specified.
Symbol Parameter Conditions Min | Typ | Max | Units
CV/CC CONTROL
VREFV Reference Voltage for CV No 12C command 0.98 1.00 | 1.02 \Y
Vuvp™® | CV UVP Level FB < 60% CV DAC Setting 60 %
tyuvp® | CV UVP De-bounce Time 100 us
VREEC Reference Voltage for CC No 12C command 10 11 12 mV
FREQUENCY
Fumax Maximum Frequency VEg < VRer, VpeT = 2.2V 94 100 106 kHz
Dmax Maximum Duty VEeg < VRer, VpeT = 0V 70 75 80 %
CABLE COMPENSATION
Veomp | Compensation Value Vessec = 10mV, no 12C command | 30 35 ‘ 40 | mV
SR DETECTION
VtH_ on | SR Turn On Threshold -250 | -150 | -50 mV
Vpetze | SR Turn OFF Threshold Tp=25°C -16 -10 -5 mV
tDSﬁTON SR Turn-ON Delay Time 100 ns
tiia?“— SR Minimum Turn-ON Period 800 | 1000 | 1200 | ns
t?ﬁg%l_ SR Inhibit Period 650 | 800 | 900 | ns
ON-TIME REDUCTION
tg @ ng}gf ON Time Reduction (TONR) | it ching period > to N 40 45 | 50 us
te_out™ gzﬂe ON Time Reduction (TONR) | g it ching period < ts_out 225 | 25 | 275 | s
%_t%,_LV _I?grﬁ(;ntage of Last Level Period for ton_ Lv3 / toN Lvo 40 50 60 %
ON-TIME
IpeT = 2700pA 1.80 ps
IpeT = 2200pA 2.20 us
trx on | Time of TX signal (TXP to TXN) IpeT = 1700pA 2.70 bs
IpeT = 1200pA 3.60 us
IpgT = 700pA 5.55 us
torr_miN | Minimum topr Period IpeT = 100pA 24 3.0 3.6 ps
VTXRP(4) Level of TX signal Vo = 5V, w/o pulse transformer 3 3.4 3.8 \
Vixresy'™® | Level of TX signal Vo = 3V, w/o pulse transformer 2 \Y
EXTERNAL OTP (RT)
loTp Source Current 45 50 55 MA
Vorp™® | OTP Enable Level 0.5 %
tOTp(4) Debounce Time 50 60 70 ms
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ALPHA ¢ OMEGA
@sgwcowwcmm AOZ7648QI‘16

Electrical Characteristics (Continued)
V=5V, Tp =-25°C to 85°C, unless otherwise specified.

Symbol Parameter Conditions Min | Typ | Max | Units
OVER TEMPERATURE PROTECTION
Thermal Shutdown T, rising 145 °C
lhermal Shutdown Recovery T, falling 125 oc
emperature
GATE CAPABLE OF CHARGE PUMP
triSE Rising Time Vop-sec = 5V, C =1nF 100 ns
tEaLL Falling Time Vpp-sec = 5V, C =1nF 50 ns
triSE Rising Time Vop-sec = 3.5V, C =1nF 125 ns
traLL Falling Time Vpp-sec = 3.5V, C =1nF 60 ns
Vepg Driver Voltage Level Vpp-sec = 5V 4.5 4.75 5.0 \Y,
12¢ (4)(5)(6)
Vi LOW Level Input Voltage 0.6 \Y
Vi High Level Input Voltage 1.8 \%
Vhys Hysteresis of Schmitt Trigger Inputs 0.11 \Y,
VoL LOW Level Output Voltage Open drain, 3mA sink current 0.4 \Y
tep rulse Width of Spikes Suppressed by 32 ns
nput Filter
fscL SCL Clock Frequency 100 400 kHz
- (I;gl:d'ilt'il(r)r:]e (repeated) START 06 us
tLow LOW period of SCL Clock 1.3 us
tHiGH High period of SCL Clock 0.6 us
tsusTA get-u.p. Time for a Repeated START 06 us
' ondition
typ.pat | Data Hold Time 50 900 ns
tsupatr | Data Set-up Time 100 ns
t Rise Time (SDA or SCL) 205:'1 300 | ns
¢ Fall Time (SDA or SCL) 205:'1 300 | ns
tsu:sto | Set-up Time for STOP Condition 0.6 us
taur g_llj_sA;rTegTimle. between STOP & 13 us
ondition
Cp Capacitive Load of Each Bus Line 400 pF
Fault Bar
VeteoL | LOW Level Output Voltage Open Drain, 3mA Sink Current | ‘ ‘ 0.4 | \Y
Notes:

4. Guaranteed by design.
5. Refer to Figure 2 below for 12C Timing Definitions.
6. Cb= capacitance for bus line in pF.
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Figure 2. 12c Timing Definitions (reproduced from Phillips 12c specification version 1.1)
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Functional Block Diagram
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Typical Characteristics
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Typical Characteristics
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Detailed Description

VO Function

The AOZ7648QI-16 integrates two linear regulators that
supply the VDD for the internal circuitry and the TXVDD
for the transmission circuitry. The VO pin is also used to
detect the output voltage. When the VO voltage exceeds
the VO OVP level (Vg ovp), the converter will be shut
down after the VO OVP debounce time (tg gyp) and then
return to the start state. -

Transmission Circuitry Supply

The TXVDD is supplied from the VO pin through an
internal linear regulator and regulated at the TXVDD
regulation voltage (V1xypp Lpo)- The TXVDD is used to
power the transmission circuitry, so it is recommended to
add a 1uF capacitor between the TXVDD to PGND
terminals.

Constant ON Time Control

The ON time is determined by the current that flow into
the DET pin from the DRAIN terminal through a drain
sense resistor, and the DET current is dependent on the
input voltage, the turns ratio of transformer, the output
voltage and the drain sense resistor.

Ripple Injection Circuit

The output filter capacitor must have low enough ESR to
meet the output ripple and load transient requirements,
but this will reduce the system stability. The AOZ7648Ql-
16 senses the synchronous MOSFET current and
processes it into DC current and AC current information
using AOS proprietary technique. The AC current
information is decoded and added on the FB pin on
phase. With AC current information, the stability of
constant ON time control is significantly improved even
without the help of output capacitor’'s ESR.

ON Time Reduction

The switching frequency depends on the output load
conditions. When the output load decreases, ON time
reduction function will be enabled to reduce ON time. The
ON time reduction function provides three ON time

AOZ7648QI-16

FB Pin Function

This FB pin is used to feedback output voltage, and the
CV reference voltage (Vrgpy) without 12C command is
1.00V. The VRgpy can be changed by I12C command. The
maximum value of Vrepy is 4.2V, and every step is 4mV.
When the Vg is lower than the Vrepy and the switching
period is higher than 1/fyyax, the AOZ7648Ql-16 will
transmit the ON time information to the primary side
converter.

CSSEC Pin Function

This CSSEC pin is used to feedback output current, and
CC reference voltage (Vrgrc) without 12C command is
10mV. The feedback resistor is determined by

10mV
RCSSEC = I—
o0_cc

The Vggrc can be changed by 12C command. The
maximum value of Vggrc is 30mV, and every step is
1251 V.

FTB Pin

The FTB pin is an open drain output to be recommended
to connect with an external pull up resistor. As long as
any protection flag of AOZ7648QI-16 is trigged, the FTB
pin is turn-on to pull down FTB bus voltage for protection
indication. The external peripheral units can get
protection event from FTB pin. While getting protection
event, the external peripheral unit is recommended to
read protection flag of AOZ7648QI-16 via 12C bus before
the AOZ7648Ql-16 shut down/reset.

12C Slave Interface

The I12C Slave-Only interface in the AOZ7648Ql-16 is
implemented to support standard-mode (100kbps) or
fast-mode (400kbps). The 12C interface is composed of
the SDA (Data) and SCL (Clock) terminals. The SDA and
SCL pins are recommended to be connected with pull-up
resistors to 3.3V/5V. The AOZ7648QI-16 is assigned a
standard 7-bits 12C slave address of 36h (AD6 to ADO)
for write and read access.

reduction level according to the switching period. When :
the switching period is lower than tg |y, the ON time will | AD6 to ADO, W/ | AD6 to ADO, W/ | R/ W Operation
be changed to the next ON time reduction level, the last R (binary) R (hex)
ON time reduction level is 50% of original ON time. When 0110110,0 6Ch Write
the switching period is higher than tg oyr, the ON time
will be recovered to previous ON time level. The ON time 0110110, 6Dh Read
reduction function is used to reduce audio noise and get
better efficiency.
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Slave Register Description

The AOZ7648Ql-16 has five internal registers to be
utilized. The Control_A(Reg00) includes four functions to
control Cable-Compensation [bit 5:4], Voltage Ripple
Injection [bit 3], 12C Enable [bit 2] and Over-Voltage
Protection Enable [bit 0]. In addition, Odd_Parity [bit 7] is
used to check validity of updated functions.

Since the AOZ7648QI-16 has internal registers to control
individual CV/CC DAC references, the external
peripheral units can set CV/CC DAC references of the
AOZ7648Ql-16 via 12C. Maximum codes of CV/CC
registers of the AOZ7648QlI-16 are given 0x384 and
OxFF, respectively. CV Reference of 10bits DAC is
controlled by Vref[9:0] bits in which Control B(Reg01) and
Control C(Reg02) provide Vref[7:0] and Vref[9:8]. After
CC/CV data of register is update, 12C_Enable [bit2] must
be reset to update DAC reference.

Rev.1.1 December 2019

www.aosmd.com

AOZ7648QI-16

The external peripheral unit can work as an 12C master to
get protection flags of AOZ7648Ql-16. The only-read
register Reg04 contains AC_OFF Detection, Under-
Voltage Protection (UVP), Over-Voltage Protection (OVP)
and Over-Temperature  Protection (OTP) flags.
Meanwhile, the register 04 is also linked to the FTB pin to
ensure that external peripheral unit can take interruption
or protection procedure immediately.
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IC Reference Table (Constant Voltage, Veg: Vout = 1:5)

code Hex Vout code Hex Vout code Hex Vout code Hex Vout
0] 0000 3.000 0020 3.640 0040 4.280 0060 4.920
1 0001 3.020 0021 3.660 0041 4.300 0061 4.940
2 0002 3.040 0022 3.680 0042 4.320 0062 4.960
3 0003 3.060 0023 3.700 0043 4.340 0063 4.980
4 0004 3.080 0024 3.720 0044 4.360 0064 5.000
5 0005 3.100 0025 3.740 0045 4.380 0065 5.020
6 0006 3.120 0026 3.760 0046 4.400 0066 5.040
7 0007 3.140 0027 3.780 0047 4.420 0067 5.060
8 0008 3.160 0028 3.800 0048 4.440 0068 5.080
9 0009 3.180 0029 3.820 0049 4.460 0069 5.100
000A 3.200 002A 3.840 004A | 4.480 006A 5.120

000B 3.220 002B 3.860 004B 4.500 006B 5.140

000C 3.240 002C 3.880 004C | 4.520 006C 5.160

000D 3.260 002D 3.900 004D 4.540 006D 5.180

000E 3.280 002E 3.920 004E 4.560 006E 5.200

000F 3.300 002F 3.940 004F 4.580 006F 5.220

0010 3.320 0030 3.960 0050 4.600 0070 5.240

0011 3.340 0031 3.980 0051 4.620 0071 5.260

0012 3.360 0032 4.000 0052 4.640 0072 5.280

0013 3.380 0033 4.020 0053 4.660 0073 5.300

0014 3.400 0034 4.040 0054 4.680 0074 5.320

0015 3.420 0035 4.060 0055 4.700 0075 5.340

0016 3.440 0036 4.080 0056 4.720 0076 5.360

0017 3.460 0037 4.100 0057 4.740 0077 5.380

0018 3.480 0038 4.120 0058 4.760 0078 5.400

0019 3.500 0039 4.140 0059 4.780 0079 5.420

001A 3.520 003A | 4.160 005A | 4.800 007A 5.440

001B 3.540 003B 4.180 005B 4.820 007B 5.460

001C 3.560 003C | 4.200 005C | 4.840 007C 5.480

001D 3.580 003D 4.220 005D 4.860 007D 5.500

001E 3.600 003E 4.240 005E 4.880 007E 5.520

001F 3.620 003F 4.260 005F 4.900 007F 5.540
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ALPHA ¢ OMEGA
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IC Reference Table (Constant Voltage, Veg: Vout = 1:5) (Continued)

code Hex Vout code Hex Vout code Hex Vout code Hex Vout
0080 5.560 00A0 6.200 00CO 6.840 00EO 7.480
0081 5.580 00A1 6.220 00C1 6.860 00E1 7.500
0082 5.600 00A2 6.240 00C2 6.880 00E2 7.520
0083 5.620 00A3 6.260 00C3 6.900 00E3 7.540
0084 5.640 00A4 6.280 00C4 6.920 00E4 7.560
0085 5.660 00A5 6.300 00C5 6.940 00E5 7.580
0086 5.680 00A6 6.320 00C6 6.960 00E6 7.600
0087 5.700 00A7 6.340 00C7 6.980 00E7 7.620
0088 5.720 00A8 6.360 00C8 7.000 00E8 7.640
0089 5.740 00A9 6.380 00C9 7.020 00E9 7.660
008A 5.760 00AA | 6.400 00CA | 7.040 00EA | 7.680
008B 5.780 00AB 6.420 00CB | 7.060 00EB | 7.700
008C 5.800 00AC | 6.440 00CC | 7.080 00EC | 7.720
008D 5.820 00AD | 6.460 00CD | 7.100 00ED | 7.740
008E 5.840 00AE 6.480 00CE | 7.120 00EE | 7.760
008F 5.860 00AF 6.500 00CF 7.140 00EF 7.780
0090 5.880 00BO 6.520 00DO0 7.160 00FO0 7.800
0091 5.900 00B1 6.540 00D1 7.180 O0F1 7.820
0092 5.920 00B2 6.560 00D2 7.200 00F2 7.840
0093 5.940 00B3 6.580 00D3 7.220 00F3 7.860
0094 5.960 00B4 6.600 00D4 7.240 00F4 7.880
0095 5.980 00B5 6.620 00D5 7.260 00F5 7.900
0096 6.000 00B6 6.640 00D6 7.280 00F6 7.920
0097 6.020 00B7 6.660 00D7 7.300 00F7 7.940
0098 6.040 00B8 6.680 00D8 7.320 00F8 7.960
0099 6.060 00B9 6.700 00D9 7.340 00F9 7.980
009A 6.080 00BA | 6.720 00DA | 7.360 00FA | 8.000
009B 6.100 00BB 6.740 0o0DB | 7.380 00FB 8.020
009C 6.120 00BC | 6.760 00DC | 7.400 00OFC | 8.040
009D 6.140 00BD | 6.780 00DD | 7.420 00FD 8.060
009E 6.160 00BE 6.800 0ODE | 7.440 00FE 8.080
009F 6.180 00BF 6.820 00DF 7.460 O00FF 8.100
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IC Reference Table (Constant Voltage, Veg: Vout = 1:5) (Continued)

code Hex Vout code Hex Vout code Hex Vout code Hex Vout
0100 8.120 0120 8.760 0140 9.400 0160 | 10.040
0101 8.140 0121 8.780 0141 9.420 0161 10.060
0102 8.160 0122 8.800 0142 9.440 0162 | 10.080
0103 8.180 0123 8.820 0143 9.460 0163 | 10.100
0104 8.200 0124 8.840 0144 9.480 0164 | 10.120
0105 8.220 0125 8.860 0145 9.500 0165 | 10.140
0106 8.240 0126 8.880 0146 9.520 0166 | 10.160
0107 8.260 0127 8.900 0147 9.540 0167 | 10.180
0108 8.280 0128 8.920 0148 9.560 0168 | 10.200
0109 8.300 0129 8.940 0149 9.580 0169 | 10.220
010A 8.320 012A 8.960 014A 9.600 016A | 10.240
010B 8.340 012B 8.980 014B 9.620 016B | 10.260
010C 8.360 012C 9.000 014C 9.640 016C | 10.280
010D 8.380 012D 9.020 014D 9.660 016D | 10.300
010E 8.400 012E 9.040 014E 9.680 016E | 10.320
010F 8.420 012F 9.060 014F 9.700 016F | 10.340
0110 8.440 0130 9.080 0150 9.720 0170 | 10.360
0111 8.460 0131 9.100 0151 9.740 0171 10.380
0112 8.480 0132 9.120 0152 9.760 0172 | 10.400
0113 8.500 0133 9.140 0153 9.780 0173 | 10.420
0114 8.520 0134 9.160 0154 9.800 0174 | 10.440
0115 8.540 0135 9.180 0155 9.820 0175 | 10.460
0116 8.560 0136 9.200 0156 9.840 0176 | 10.480
0117 8.580 0137 9.220 0157 9.860 0177 | 10.500
0118 8.600 0138 9.240 0158 9.880 0178 | 10.520
0119 8.620 0139 9.260 0159 9.900 0179 | 10.540
011A 8.640 013A 9.280 015A 9.920 017A | 10.560
011B 8.660 013B 9.300 015B 9.940 017B | 10.580
011C 8.680 013C 9.320 015C 9.960 017C | 10.600
011D 8.700 013D 9.340 015D 9.980 017D | 10.620
011E 8.720 013E 9.360 015E | 10.000 017E | 10.640
011F 8.740 013F 9.380 015F | 10.020 017F | 10.660
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ALPHA ¢ OMEGA
@sgwcowwcmm AOZ7648QI‘16

IC Reference Table (Constant Voltage, Veg: Vout = 1:5) (Continued)

code Hex Vout code Hex Vout code Hex Vout code Hex Vout
0180 | 10.680 01A0 | 11.320 01CO0 | 11.960 01E0 | 12.600
0181 10.700 01A1 | 11.340 01C1 | 11.980 01E1 | 12.620
0182 | 10.720 01A2 | 11.360 01C2 | 12.000 01E2 | 12.640
0183 | 10.740 01A3 | 11.380 01C3 | 12.020 01E3 | 12.660
0184 | 10.760 01A4 | 11.400 01C4 | 12.040 01E4 | 12.680
0185 | 10.780 01A5 | 11.420 01C5 | 12.060 01E5 | 12.700
0186 | 10.800 01A6 | 11.440 01C6 | 12.080 01E6 | 12.720
0187 | 10.820 01A7 | 11.460 01C7 | 12.100 01E7 | 12.740
0188 | 10.840 01A8 | 11.480 01C8 | 12.120 01E8 | 12.760
0189 | 10.860 01A9 | 11.500 01C9 | 12.140 01E9 | 12.780
018A | 10.880 01AA | 11.520 01CA | 12.160 01EA | 12.800
018B | 10.900 01AB | 11.540 01CB | 12.180 01EB | 12.820
018C | 10.920 01AC | 11.560 01CC | 12.200 01EC | 12.840
018D | 10.940 01AD | 11.580 01CD | 12.220 01ED | 12.860
018E | 10.960 01AE | 11.600 01CE | 12.240 01EE | 12.880
018F | 10.980 01AF | 11.620 01CF | 12.260 01EF | 12.900
0190 | 11.000 01BO | 11.640 01D0 | 12.280 01F0 | 12.920
0191 11.020 01B1 | 11.660 01D1 | 12.300 01F1 | 12.940
0192 | 11.040 01B2 | 11.680 01D2 | 12.320 01F2 | 12.960
0193 | 11.060 01B3 | 11.700 01D3 | 12.340 01F3 | 12.980
0194 | 11.080 01B4 | 11.720 01D4 | 12.360 01F4 | 13.000
0195 | 11.100 01B5 | 11.740 01D5 | 12.380 01F5 | 13.020
0196 | 11.120 01B6 | 11.760 01D6 | 12.400 01F6 | 13.040
0197 | 11.140 01B7 | 11.780 01D7 | 12.420 01F7 | 13.060
0198 | 11.160 01B8 | 11.800 01D8 | 12.440 01F8 | 13.080
0199 | 11.180 01B9 | 11.820 01D9 | 12.460 01F9 | 13.100
019A | 11.200 01BA | 11.840 01DA | 12.480 01FA | 13.120
019B | 11.220 01BB | 11.860 01DB | 12.500 01FB | 13.140
019C | 11.240 01BC | 11.880 01DC | 12.520 01FC | 13.160
019D | 11.260 01BD | 11.900 01DD | 12.540 01FD | 13.180
019E | 11.280 01BE | 11.920 01DE | 12.560 01FE | 13.200
019F | 11.300 01BF | 11.940 01DF | 12.580 01FF | 13.220
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ALPHA : OMEGA

@ AOZ7648QI-16

12C Reference Table (Constant Voltage, Vgg: Vouyt = 1:5) (Continued)

code Hex Vout code Hex Vout code Hex Vout code Hex Vout
0200 | 13.240 0220 | 13.880 0240 | 14.520 0260 | 15.160
0201 13.260 0221 13.900 0241 14.540 0261 15.180
0202 | 13.280 0222 | 13.920 0242 | 14.560 0262 | 15.200
0203 | 13.300 0223 | 13.940 0243 | 14.580 0263 | 15.220
0204 | 13.320 0224 | 13.960 0244 | 14.600 0264 | 15.240
0205 | 13.340 0225 | 13.980 0245 | 14.620 0265 | 15.260
0206 | 13.360 0226 | 14.000 0246 | 14.640 0266 | 15.280
0207 | 13.380 0227 | 14.020 0247 | 14.660 0267 | 15.300
0208 | 13.400 0228 | 14.040 0248 | 14.680 0268 | 15.320
0209 | 13.420 0229 | 14.060 0249 | 14.700 0269 | 15.340
020A | 13.440 022A | 14.080 024A | 14.720 026A | 15.360
020B | 13.460 022B | 14.100 024B | 14.740 026B | 15.380
020C | 13.480 022C | 14.120 024C | 14.760 026C | 15.400
020D | 13.500 022D | 14.140 024D | 14.780 026D | 15.420
020E | 13.520 022E | 14.160 024E | 14.800 026E | 15.440
020F | 13.540 022F | 14.180 024F | 14.820 026F | 15.460
0210 | 13.560 0230 | 14.200 0250 | 14.840 0270 | 15.480
0211 13.580 0231 14.220 0251 14.860 0271 15.500
0212 | 13.600 0232 | 14.240 0252 | 14.880 0272 | 15.520
0213 | 13.620 0233 | 14.260 0253 | 14.900 0273 | 15.540
0214 | 13.640 0234 | 14.280 0254 | 14.920 0274 | 15.560
0215 | 13.660 0235 | 14.300 0255 | 14.940 0275 | 15.580
0216 | 13.680 0236 | 14.320 0256 | 14.960 0276 | 15.600
0217 | 13.700 0237 | 14.340 0257 | 14.980 0277 | 15.620
0218 | 13.720 0238 | 14.360 0258 | 15.000 0278 | 15.640
0219 | 13.740 0239 | 14.380 0259 | 15.020 0279 | 15.660
021A | 13.760 023A | 14.400 025A | 15.040 027A | 15.680
021B | 13.780 023B | 14.420 025B | 15.060 027B | 15.700
021C | 13.800 023C | 14.440 025C | 15.080 027C | 15.720
021D | 13.820 023D | 14.460 025D | 15.100 027D | 15.740
021E | 13.840 023E | 14.480 025E | 15.120 027E | 15.760
021F | 13.860 023F | 14.500 025F | 15.140 027F | 15.780
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ALPHA : OMEGA

@ AOZ7648QI-16

12C Reference Table (Constant Voltage, Vgg: Vouyt = 1:5) (Continued)

code Hex Vout code Hex Vout code Hex Vout code Hex Vout
0280 | 15.800 02A0 | 16.440 02C0 | 17.080 02E0 | 17.720
0281 15.820 02A1 | 16.460 02C1 | 17.100 02E1 | 17.740
0282 | 15.840 02A2 | 16.480 02C2 | 17.120 02E2 | 17.760
0283 | 15.860 02A3 | 16.500 02C3 | 17.140 02E3 | 17.780
0284 | 15.880 02A4 | 16.520 02C4 | 17.160 02E4 | 17.800
0285 | 15.900 02A5 | 16.540 02C5 | 17.180 02E5 | 17.820
0286 | 15.920 02A6 | 16.560 02C6 | 17.200 02E6 | 17.840
0287 | 15.940 02A7 | 16.580 02C7 | 17.220 02E7 | 17.860
0288 | 15.960 02A8 | 16.600 02C8 | 17.240 02E8 | 17.880
0289 | 15.980 02A9 | 16.620 02C9 | 17.260 02E9 | 17.900
028A | 16.000 02AA | 16.640 02CA | 17.280 02EA | 17.920
028B | 16.020 02AB | 16.660 02CB | 17.300 02EB | 17.940
028C | 16.040 02AC | 16.680 02CC | 17.320 02EC | 17.960
028D | 16.060 02AD | 16.700 02CD | 17.340 02ED | 17.980
028E | 16.080 02AE | 16.720 02CE | 17.360 02EE | 18.000
028F | 16.100 02AF | 16.740 02CF | 17.380 02EF | 18.020
0290 | 16.120 02B0 | 16.760 02D0 | 17.400 02F0 | 18.040
0291 16.140 02B1 | 16.780 02D1 | 17.420 02F1 | 18.060
0292 | 16.160 02B2 | 16.800 02D2 | 17.440 02F2 | 18.080
0293 | 16.180 02B3 | 16.820 02D3 | 17.460 02F3 | 18.100
0294 | 16.200 02B4 | 16.840 02D4 | 17.480 02F4 | 18.120
0295 | 16.220 02B5 | 16.860 02D5 | 17.500 02F5 | 18.140
0296 | 16.240 02B6 | 16.880 02D6 | 17.520 02F6 | 18.160
0297 | 16.260 02B7 | 16.900 02D7 | 17.540 02F7 | 18.180
0298 | 16.280 02B8 | 16.920 02D8 | 17.560 02F8 | 18.200
0299 | 16.300 02B9 | 16.940 02D9 | 17.580 02F9 | 18.220
029A | 16.320 02BA | 16.960 02DA | 17.600 02FA | 18.240
029B | 16.340 02BB | 16.980 02DB | 17.620 02FB | 18.260
029C | 16.360 02BC | 17.000 02DC | 17.640 02FC | 18.280
029D | 16.380 02BD | 17.020 02DD | 17.660 02FD | 18.300
029E | 16.400 02BE | 17.040 02DE | 17.680 02FE | 18.320
029F | 16.420 02BF | 17.060 02DF | 17.700 02FF | 18.340
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ALPHA : OMEGA

@ AOZ7648QI-16

I2C Reference Table (Constant Voltage, Vgg: VouTt = 1:5) (Continued)

code Hex Vout code Hex Vout code Hex Vout code Hex Vout
0300 | 18.360 0320 | 19.000 0340 | 19.640 0360 | 20.280
0301 18.380 0321 19.020 0341 19.660 0361 20.300
0302 | 18.400 0322 | 19.040 0342 | 19.680 0362 | 20.320
0303 | 18.420 0323 | 19.060 0343 | 19.700 0363 | 20.340
0304 | 18.440 0324 | 19.080 0344 | 19.720 0364 | 20.360
0305 | 18.460 0325 | 19.100 0345 | 19.740 0365 | 20.380
0306 | 18.480 0326 | 19.120 0346 | 19.760 0366 | 20.400
0307 | 18.500 0327 | 19.140 0347 | 19.780 0367 | 20.420
0308 | 18.520 0328 | 19.160 0348 | 19.800 0368 | 20.440
0309 | 18.540 0329 | 19.180 0349 | 19.820 0369 | 20.460
030A | 18.560 032A | 19.200 034A | 19.840 036A | 20.480
030B | 18.580 032B | 19.220 034B | 19.860 036B | 20.500
030C | 18.600 032C | 19.240 034C | 19.880 036C | 20.520
030D | 18.620 032D | 19.260 034D | 19.900 036D | 20.540
030E | 18.640 032E | 19.280 034E | 19.920 036E | 20.560
030F | 18.660 032F | 19.300 034F | 19.940 036F | 20.580
0310 | 18.680 0330 | 19.320 0350 | 19.960 0370 | 20.600
0311 18.700 0331 19.340 0351 19.980 0371 20.620
0312 | 18.720 0332 | 19.360 0352 | 20.000 0372 | 20.640
0313 | 18.740 0333 | 19.380 0353 | 20.020 0373 | 20.660
0314 | 18.760 0334 | 19.400 0354 | 20.040 0374 | 20.680
0315 | 18.780 0335 | 19.420 0355 | 20.060 0375 | 20.700
0316 | 18.800 0336 | 19.440 0356 | 20.080 0376 | 20.720
0317 | 18.820 0337 | 19.460 0357 | 20.100 0377 | 20.740
0318 | 18.840 0338 | 19.480 0358 | 20.120 0378 | 20.760
0319 | 18.860 0339 | 19.500 0359 | 20.140 0379 | 20.780
031A | 18.880 033A | 19.520 035A | 20.160 037A | 20.800
031B | 18.900 033B | 19.540 035B | 20.180 037B | 20.820
031C | 18.920 033C | 19.560 035C | 20.200 037C | 20.840
031D | 18.940 033D | 19.580 035D | 20.220 037D | 20.860
031E | 18.960 033E | 19.600 035E | 20.240 037E | 20.880
031F | 18.980 033F | 19.620 035F | 20.260 037F | 20.900
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ALPHA : OMEGA

@ AOZ7648QI-16

IC Reference Table (Constant Current, Regsec = 5mQ)

code Hex lout code Hex lout code Hex lout code Hex lout
0 0000 0.000 0020 0.800 0040 1.600 0060 2.400
1 0001 0.025 0021 0.825 0041 1.625 0061 2.425
2 0002 0.050 0022 0.850 0042 1.650 0062 2.450
K 0003 0.075 0023 0.875 0043 1.675 0063 2.475
4 0004 0.100 0024 0.900 0044 1.700 0064 2.500
5 0005 0.125 0025 0.925 0045 1.725 0065 2.525
6 0006 0.150 0026 0.950 0046 1.750 0066 2.550
7 0007 0.175 0027 0.975 0047 1.775 0067 2.575
8 0008 0.200 0028 1.000 0048 1.800 0068 2.600
9 0009 0.225 0029 1.025 0049 1.825 0069 2.625
000A 0.250 002A 1.050 004A 1.850 006A 2.650
000B 0.275 002B 1.075 004B 1.875 006B 2.675
000C 0.300 002C 1.100 004C 1.900 006C 2.700
000D 0.325 002D 1.125 004D 1.925 006D 2.725
000E 0.350 002E 1.150 004E 1.950 006E 2.750
000F 0.375 002F 1.175 004F 1.975 006F 2.775
0010 0.400 0030 1.200 0050 2.000 0070 2.800
0011 0.425 0031 1.225 0051 2.025 0071 2.825
0012 0.450 0032 1.250 0052 2.050 0072 2.850
0013 0.475 0033 1.275 0053 2.075 0073 2.875
0014 0.500 0034 1.300 0054 2.100 0074 2.900
0015 0.525 0035 1.325 0055 2.125 0075 2.925
0016 0.550 0036 1.350 0056 2.150 0076 2.950
0017 0.575 0037 1.375 0057 2.175 0077 2.975
0018 0.600 0038 1.400 0058 2.200 0078 3.000
0019 0.625 0039 1.425 0059 2.225 0079 3.025
001A 0.650 003A 1.450 005A 2.250 007A 3.050
001B 0.675 003B 1.475 005B 2.275 007B 3.075
001C 0.700 003C 1.500 005C 2.300 007C 3.100
001D 0.725 003D 1.525 005D 2.325 007D 3.125
001E 0.750 003E 1.550 005E 2.350 007E 3.150
001F 0.775 003F 1.575 005F 2.375 007F 3.175
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ALPHA : OMEGA

@ AOZ7648QI-16

I’C Reference Table (Constant Current, Rcgsgc = 5mQ) (Continued)

code Hex lout code Hex lout code Hex lout code Hex lout
0080 3.200 00AO 4.000 00CO 4.800 00EO 5.600
0081 3.225 00A1 4.025 00C1 4.825 00E1 5.625
0082 3.250 00A2 4.050 00C2 4.850 00E2 5.650
0083 3.275 00A3 4.075 00C3 4.875 00ES3 5.675
0084 3.300 00A4 4.100 00C4 4.900 OOE4 5.700
0085 3.325 00AS5 4.125 00C5 4.925 00ES 5.725
0086 3.350 00A6 4.150 00C6 4.950 00E6 5.750
0087 3.375 00A7 4.175 00C7 4.975 00E7 5.775
0088 3.400 00A8 4.200 00C8 5.000 OOES8 5.800
0089 3.425 00A9 4.225 00C9 5.025 00E9 5.825
008A 3.450 00AA | 4.250 00CA | 5.050 OOEA | 5.850
008B 3.475 00AB 4.275 00CB 5.075 O00EB 5.875
008C 3.500 00AC | 4.300 00CC | 5.100 00EC 5.900
008D 3.525 00AD 4.325 00CD 5.125 00ED 5.925
008E 3.550 00AE 4.350 00CE 5.150 O00EE 5.950
008F 3.575 00AF 4.375 00CF 5.175 00EF 5.975
0090 3.600 00BO 4.400 00DO 5.200 00FO0 6.000
0091 3.625 00B1 4.425 00D1 5.225 O0F1 6.025
0092 3.650 00B2 4.450 00D2 5.250 00F2 6.050
0093 3.675 00B3 4.475 00D3 5.275 00F3 6.075
0094 3.700 00B4 4.500 00D4 5.300 00F4 6.100
0095 3.725 00B5 4.525 00D5 5.325 00F5 6.125
0096 3.750 00B6 4.550 00D6 5.350 00F6 6.150
0097 3.775 00B7 4.575 00D7 5.375 00F7 6.175
0098 3.800 00B8 4.600 00D8 5.400 O00F8 6.200
0099 3.825 00B9 4.625 00D9 5.425 00F9 6.225
009A 3.850 00BA | 4.650 O0ODA | 5.450 00FA 6.250
009B 3.875 00BB 4.675 00DB 5.475 00FB 6.275
009C 3.900 00BC | 4.700 oobDC 5.500 00FC 6.300
009D 3.925 00BD 4.725 00DD 5.525 00FD 6.325
009E 3.950 00BE 4.750 00DE 5.550 00FE 6.350
009F 3.975 00BF 4.775 0ODF 5.575 O00FF 6.375
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ALPHA : OMEGA
SEMICONDUCTOR

Packaging Dimensions QFN6x6-38L, EP1_S

PIN#1 DOT
BY MARKING
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DIMENSIONS IN MM DIMENSIONS IN INCHES
SYMBOLS

MIN NOM MAX MIN NOM MAX
A 0.80 0.90 1.00 0.031 0.035 0.039
Al 0.00 - 0.05 0.000 ---- 0.002

A2 0.20REF 0.008REF
b 0.20 0.25 0.30 0.008 0.010 0.012
5.90 6.00 6.10 0.232 0.236 0.240
D1 1.58 1.68 1.78 0.062 0.066 0.070
D2 0.47 0.52 0.57 0.019 0.020 0.022
D3 3.56 3.66 3.76 0.140 0.144 0.148
D4 4.30 4.40 4.50 0.169 0.173 0.177
D5 0.57 0.62 0.67 0.022 0.024 0.026
E 5.90 6.00 6.10 0.232 0.236 0.240
El 0.62 0.67 0.72 0.024 0.026 0.028
E2 0.63 0.68 0.73 0.025 0.027 0.029
E3 0.57 0.62 0.67 0.022 0.024 0.026
E4 0.61 0.66 0.71 0.024 0.026 0.028
E5 0.35 0.40 0.45 0.014 0.016 0.018
E6 4.21 4.33 4.41 0.166 0.170 0.174
E7 1.88 1.98 2.08 0.074 0.078 0.082
E8 1.40 1.50 1.60 0.055 0.059 0.063

e 0.50REF 0.020REF

CONTROLLING DIMENSION IS MILLIMETER.
CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
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ALPHA ¢ OMEGA
SEMICONDUCTOR

Tape and Reel, QFN6x6-38L, EP1_S
Carrier Tape
D1 P1
P2 —
U i
, dD e 06 o6 0o 6 @ 7
.
S S 7. o
TV T | I AN
¢ a S & &b &P
/R L%l y LT
o1 C —
PO D0 | AQ FEEDING DIRECTION
UNIT: MM
PACKAGE | A0 BO KO Do D1 E E1 E2 PO P1 P2 T
QFN6x6 | 630 | 630 | 110 | 150 | 150 | 160 | 175 | 75 |[1200 | 400 | 200 | 0.30
A6 mmd | 020 | *0.20 |20.20 | MIN. | 3% +03 | +010 | #01 |#0.20 |*0.20 | £0.10 | *0.05
Reel
| [
=z
=
! [—w
UNIT: MM
TAPE SIZE | REEL SIZE M N w1 H K S G R v
16 mm $330 $330 | @100 16.4 224 | 8130 10.1 15 -— -— -—
MAX. MIN, 29 MAX. 03 MIN, MIN,
Tape
Leader / Trailer O O O O O O O O O O
& Orientation
O O O O

I-— TRAILER TAPE

300 mm MIN. OR
75 EMPTY POCKETS

|~ COMPONENTS TAPE —— |~ | EADER TAPE

ORIENTATION IN POCKET

500 mm MIN. OR
125 EMPTY POCKETS
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@ ALPHA s OMEGA
) AOZ7648QI-16
Part Marking
AOZ7648Ql-16
(6mm x 6mm QFN)
PNXO
- L1 Part Number Code
YWLT
o
Year Code & Week Code Assembly Lot Code
Part No. Description Code
AOZ7648QlI-16 | Green Product ASOG
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 implant into
the body or (b) support or sustain life, and (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of
the user.
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support, device, or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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