APX9323A Anpec B

Three-Phase Full-wave Sine-wave Brushless Motor Driver

Features General Description
Three-Phase Full-Wave Sine-Wave Driver The APX9323A is a three-phase full-wave sine-wave
Sensor-Less driver control brushless motor drive by sensor-less . This IC built-in
PWM Speed Control direct PWM input speed control, current limit and soft start
Minimum Speed Setting features suitable for the three-phase brushless DC
Power Saving Function motors. The APX9323A is available in VTDFN3x3-10 pack-
Built-in 5V LDO Regulator age (see Pin Configuration).

Built-in Current Limit Circuit

Built-in Over Current Protection

Built-in Lock Protection and Auto Restart Function
Soft Start Function

FG, 1/2FG or 1/3FG Output

Built-in Thermal Shutdown Protection

Pin Configuration

Lead Free and Green Device Available (RoHS uo 13 {]106ND
Compliant) vee ]9 wo
PWM 18 vo
5VREG 717 so
SEL1 5 | 16 seEL2
Appllcatlons VTDFN 3X3-10
(TOP VIEW)

i= Thermal Pad (connected to the GND
plane for better heat dissipation)

Brushless DC Fans For Notebook

-

Ordering and Marking Information

APX9323A Package Code
goo-o0oo QF : VTDFN3X3-10

Operating Ambient Temperature Range
T— Assembly Material P 9 P g

. |:-40 to 105 °C
Handling Code

Handling Code
Temperature Range TR : Tape & Reel
Package Code .

Assembly Material
G: Halogen and Lead Free Device

APX
APX9323A QF : 9323A XXXXX - Date Code

XXXXX
(9]

Note 1: ANPEC lead-free products contain molding compounds/die attach materials and 100% matte tin plate termination finish; which
are fully compliant with RoHS. ANPEC lead-free products meet or exceed the lead-free requirements of IPC/JEDEC J-STD-020C for
MSL classification at lead-free peak reflow temperature. ANPEC defines “Green” to mean lead-free (RoHS compliant) and halogen
free (Br or Cl does not exceed 900ppm by weight inhomogeneous material and total of Br and Cl does not exceed 1500ppm by
weight).

ANPEC reserves the right to make changes to improve reliability or manufacturability without notice, and
advise customers to obtain the latest version of relevant information to verify before placing orders.
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Absolute Maximum Ratings (Note 2)

Symbol Parameter Ratings Unit
Ve VCC Pin Supply Voltage (VCC to GND) -0.3t0 18 \Y,
lout UO, VO, WO Pin Maximum Output Peak Current 2.7 A

Vuo, vo,wo UO, VO and WO Pins Output Voltage Venp-0.3 to Ve \Y
Vseur SEL1 Pin Input Voltage (SEL1 to GND) -0.3to7 \%
VseL2 SEL2 Pin Input Voltage (SEL2 to GND) -0.3to 7 \%
lsvrEs 5VREG Pin Output Source Current 0to-25 mA
Vso SO Pin Output Voltage -0.3to 18 \Y

Iso SO Pin Maximum Output Sink Current 10 mA
Vpwm PW M Pin Input Voltage (PWM to GND) -0.3to VCC \%

T, Maximum Junction Temperature 150 °’c
Tste Storage Temperature -65 to 150 °c
Tspr Maximum Lead Soldering Temperature, 10 Seconds 260 °C

Note 2: Absolute Maximum Ratings are those values beyond which the life of a device may be impaired. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Thermal Characteristics

Symbol Parameter Typical Value Unit
Therm al Resistance-Junction to Ambient o
0sa 19 CcCW
VTDFN3x3-10
Therm al Re sistance-Junction to Case o
6sc 20 CcCW
VTDFN3x3-10
Po Power Dissipation, Ta=25 °C 1.05 w

Note 3: q,, is measured with the component mounted on a 55mm x 40mm x 1.6mm glass epoxy board (two-layer) in free air.

0,c is measured at the center on the top of the VTDFN3x3-10 package.

g,, and g, are depend on PCB layout.

Recommended Operating Conditions

Symbol Parameter Range Unit
Ve VCC Pin Supply Voltage Range 45t016 \%
Ve SEL1 Pin Input Voltage 0 to Vsvres \Y
Ve SEL2 Pin Input Voltage 0 t0 Vsyres \%
Ta Ambient Temperature -40 to 105 °’c
T; Junction Temperature -40 to 125 °c
Copyright & ANPEC Electronics Corp. 2 www.an .com.
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Electrical Characteristics (v =12V, T,=25°C, unless otherwise specified)

APX9323A
Symbol Parameter Test Conditions Unit
Min ‘ Typ | Max
SUPPLY CURRENT
Vsvree | 5VREG Pin Output Votage lsvres = -5mMA 4.8 5 5.2 \%
leca Operating Current Rotation Mode 3 5 7 mA
leca Operating Current Lock Protection Mode 2.5 4.5 6.5 mA
lccs | Standby Mode PW M = GND(Shutdown mode) - 280 330 HA
OUTPUT DRIVERS
VoL Low-side Output Saturation Voltage Vce=12V; lour=400mA - 0.08 0.11 \%
Von High-side Output Saturation Voltage Vcc=12V; loyr=400mA - 0.1 0.13 V
Vso SO Pin Low Voltage lso=5mA - 0.2 0.3 \Y
Iso SO Pin Off Leakage Current Vso=12V - 0.2 1 oA
ZC Comparator
Vzc Floating Node Zero Crossing Hysteresis VCC=12v - ‘ 70 | 140 mV
PWM MODE
Vewws | High Level Voltage for PWM Mode 2.5 - 5.5 \Y
Vpwme | Low Level Voltage for PW M Mode 0 - 0.8 \%
Rewm_pu | PWM Internal pull-up Resistor - 22 - KQ
Vpwm_pu | PWM Internal pull-up Vdtage - 4.8 - \
Fewm | PWM Input Frequency 1 - 50 KHz
Four | Output Switch Frequency Please refer to Tablel - 25 - KHzZ
Four | Output Switch Frequency Please refer to Tablel - 50 - KHz
LOCK PROTECTION
Ton Lock Protection Detection On Time 40% duty start up mode 1875 2.5 3.125 sec
Ton Lock Pratection Detection On Time Full duty start up mode 12 1.5 1.875 sec
Torr Lock Protection Detection Off Time 5 6.25 75 sec
Tos Quick Start Enable Time - 60 - ms
Soft Start
Tss | Soft Start Time (Dour= 0~100%) VCC=12V - |25 |- sec
Start up
Tsc Start up Time 40% duty start up mode - 160 - ms
Tsc Start up Time Full duty start up mode - 100 - ms
CURRENT PROTECTION
Current Limit Level of Start up 40% duty start up mode 0.375 0.6 0.75 A
. Current Limit Level of Normal Operation 40% duty start up mode 1 1.4 1.8 A
Current Limit Level of Start up Full duty start up mode 1 1.4 1.8 A
Current Limit Level of Normal Operation Full duty start up mode 1 1.4 1.8 A
locp Over Current Protection 1.6 2.2 2.7 A
THERMAL PROTECTION
Thermal Protection Temperature - 165 - °c
Thermal Protection Hysteresis - 30 - °C
Copyright & ANPEC Electronics Corp. 3 www.an .com.
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Typical Operating Characteristics

VCC Supply Current vs. VCC Supply Voltage VCC Supply Current vs. VCC Supply Voltage
6 ] ] 6

I I
. Lock Protection
Rotation Mode Mode

VCC Supply Current(mA)
w

VCC Supply Current(mA)
w

o —4 o/
0 3 6 9 12 15 18 0 3 6 9 12 15 18
VCC Supply Voltage(V) VCC Supply Voltage(V)

VCC Supply Current vs. VCC Supply Voltage 5VREG Voltage vs. VCC Supply Voltage
600 T T 6 T T
Standby Mode Isvreg = -5BMA

500 5

lsvreg = -20mA
. 4 //
3

VCC Supply Current(uA)
g
5VREG Voltage (V)

100 1

4 6 8 10 12 14 16 18
0 3 6 9 12 15 18
VCC Supply Voltage(V) VCC Supply Voltage(V)

Output Saturation Voltage vs. Output Saturation Voltage vs.

Output Current Output Current
0.6 ‘ 0.6

Vee= 12V / Vee= 4.5V
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Typical Operating Characteristics (Cont.)

SO Pin Low Voltage vs. Sink Current
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Pin Description

PIN
NG, NAME FUNCTION
1 uo Driver Output Pin. Output signal for driving motor phase U.
2 VCC Supply Voltage Input Pin.
3 PWM PWM Signal Input Terminal. Please let it be floating when not be used.
4 5VREG 5V Regulator Output. This is a 5V constant-voltage output for application circuit biases.
5 SEL1 Mode Setting. Use a voltage divider from 5VREG to set SEL1 pin voltage for setting.
6 SEL2 Mode Setting. Use a voltage divider from 5VREG to set SEL2 pin voltage for setting.
7 SO Rotation Speed Output . This is an open-drain output.
8 VO Driver Output Pin. Output signal for driving motor phase V.
9 wo Driver Output Pin. Output signal for driving motor phase W.
10 GND Ground Pin.

1/0 Equivalent Circuits

Driver output :pinl (UO), pin8 (VO), pin9 (WO) Power supply input :pin2 (VCC)
VCC
vece——+——
uo
VO
_| WO
PWM speed control input :pin3 (PWM) Regulator output : pin4 (5VREG)

PWM

4.8V

VvCC
22KW
5VREG
80KW l
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1/0 Equivalent Circuits (Cont.)

Setting input :pin5 (SEL1), pin6 (SEL2) Rotation speed output: pin7 (SO)
5Vreg

5uA SO
10KW L L
SEL1 - SEL2 |
O NN
10KW |

Copyright & ANPEC Electronics Corp. 7 www.an .com.
Rev. A.4 - Jan., 2022


http://www.anpec.com.tw

APX9323A

ANPEC

Block Diagram

Start up
Clock

v

ZC

PHASE
SEL

Soft Start [—»

LOGIC

SENSORLESS

VCC
_>
VCC VCC VCC
5VREG Regulator
N P o
SEL2 —] VO
PWM Duty - CONTI(?&OLLER L4 wo
PWM [}——  control "] PRE-DRIVER
_—11 so
< oscillator __| i
< TSD B
3
Current Limit
Circuit
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GND
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Typical Application Circuit

_L 5VREG
1pF D1
I VCC K—o VIN
) 10
C1>2.2uf
4| L GND H_
SEL2 uo | Y
SEL1
-—— VO ——"YYY 4 COM
N ____ i Rewd
i AN E PWM
PWM —1KQ|
Control Signal WO YY Y]
Pull High ,_Rsg=10KQ 1" Reos 1 so
Voltage 150-1000
SO OUTPUT&——

Note : R,,,,, and R are optional to protect internal circuit for abnormal voltage stress.

Copyright & ANPEC Electronics Corp. 9

Wwww.an .com.tw
Rev. A.4 - Jan., 2022


http://www.anpec.com.tw

APX9323A AnPeC B

Function Description

SEL1 and SEL2 Control

The APX9323A has two input pin SEL1, SEL2 to control output duty of driver for the rotation speed of motor and SO
output.

OUTPUT Duty OUTPUT Duty
A
100%

100%

MID MID

DOwmin 12%t
0% py 7 75% 100% PWM Duty (%) 0% 75% 100% PWM Duty(%)
" Dlon Dlyin
Figurel: Shutdown mode Output Duty Control Curve Figure2: Minimum mode Output Duty Control Curve

OUTPUT Duty
A

100%

MID

DOmin 12%f

0%Dlorr 75% 100% PWM Duty(%)
DION DIMIN

Figure3: Shutdown and Minimum mode Output Duty Control Curve
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Function Description (Cont.)

SO | Four | Dlon [Dlord DOwin| Divin | MID V_SEL1 V_SEL2 Note
X X | 12%] 12%]| 75%) 0 0 Auto Mode and start up(0~40%) [Figure2]
7% | 5%]| 12%)| 12%| 75% 0 5 Full duty start up and Auto Mode [Figure3]
10%] 8%| X X | 75% 15 35 Non-Auto Mode and start up(0~40%) [Figurel]
FG [ 20K X X | 12%| 12% | 75% 25 15 Non-Auto Mode and start up(0~40%) [Figure2]
10% | 8% X X | 75% 3.5 5 Full duty start up and Non-Auto Mode [Figure1]
10% | 8% X X | 75% 5 35 Full duty start up and Auto Mode [Figurel]
10%| 8%| X X |75% 5 5 Auto Mode and start up(0~40%) [Figurel]
SO | Four | Dlon |Plord DOwin| Dlvin | MID V_SEL1 V_SEL2 Note
X X | 12% | 12% | 75%) 0 1.5 Auto Mode and start up(0~40%) [Figure2]
10% | 8%| X X | 75% 0 25 Full duty start up and Non-Auto Mode [Figurel]
7% | 5%| 12% | 12% | 75% 0 35 Full duty start up and Auto Mode [Figure3]
/2FQ SOK[1006[ 89 x [ x [75% 25 0 Non-Auto Mode and start up(0~40%) [Figure1]
X X | 12% | 12%| 75% 35 0 Non-Auto Mode and start up(0~40%) [Figure2]
10%| 8% X X | 75% 5 0 Auto Mode and start up(0~40%) [Figurel]
10%| 8% X X | 75% 5 25 Full duty start up and Auto Mode [Figurel]
SO | Four| Dlon [Dlord DOy Diyin | MID V_SEL1 V_SEL2 Note
10% | 8%| X X | 75% 15 0 Auto Mode and start up(0~40%) [Figurel]
X X | 12% | 12%]| 75% 15 2.5 Auto Mode and start up(0~40%) [Figure2]
10%| 8%] X X | 75% 15 5 Full duty start up and Non-Auto Mode [Figurel]
1/3FG| 50K [ 1006 [ 8% x | x | 75% 35 15 Non-Auto Mode and start up(0~40%) [Figure1]
10% | 8%| X X | 759% 5 15 Full duty start up and Auto Mode [Figurel]
SO | Four | Dlon [Dlord DOwin] Dl | MID V_SEL1 V_SEL2 Note
10%]| 8%| X X | 75% 15 15 Full duty start up and Non-Auto Mode [Figurel]
X X | 12% | 12% | 75%) 25 35 Auto Mode and start up(0~40%) [Figure2]
10%| 8% X X | 759 25 5 Non-Auto Mode and start up(0~40%) [Figurel]
FG | 25K 1109 | 8o x X | 75% 35 2.5 Full duty start up and Auto Mode [Figurel]
10%| 8% X X | 75% 35 35 Auto Mode and start up(0~40%) [Figurel]

Tablel: SEL1 and SEL2 function table (V_SEL1 and V_SEL?2 voltage value when 5VREG = 5V)
*Non-Auto mode Maximum RPM 20000(experimental data)
*Maximum RPM determined by different parameter of motor at Auto mode

Copyright & ANPEC Electronics Corp.
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Function Description (Cont.)

Lock Protection and Auto Restart

The APX9323A provides the lock protection and automatic restart functions to prevent the coil burnout while the fan is
locked. As the fan is locked, the IC will come into startup operation for 2.5 (1.5)seconds. Then, the IC will switch to lock
protection mode to turn off output driver for 6.25 seconds. After lock protection mode, the IC switches to start-up
operation again. If the locked condition still remains, the lock-and-restart process will be recurred until the locked
condition is released.

Current Limit and Over Current Protection (OCP)

The APX9323A includes an internal current sense circuits for current limit and over-current protection (OCP). When the
total current of three phase over the current limit level, the high side driver will be turned off to stop supplying current
to the motor. If the total output current over the OCP current level, the OCP function will be enable to turn-off all of the
output driver to prevent output short through condition until pull low PWM pin or re-power on or wait 2.5 seconds.

Copyright & ANPEC Electronics Corp. 12 www.an .com.tw
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Function Description (Cont.)

Start-Up

APX9323A start mechanism is forcibly start-up mechanism. When BEMF signal isn’t detected for constant time at
startup, outputs output logic forcibly signal and makes motor drive.

ouT U O

3

ouT Vv
; Y
ouT W
I [ I
I [} I
FG I ! !
| e Ll
loureut ouTy 0-3% | FG output I
1 : | ! 1 |
1 100mS 100mS § 100mS | 100mS | 100mS | |
i i | O @® - A |
! ! BEMF detection 12 time !
| ' successively |
i 120° drive i 120° drive |
Soft Start Time(OUTPUT Duty = 0~100%)
-
! !
| I
! ! !
I I I
! ! !
| I I
! ! !
| | |
! ! ! !
| | | |
! ! ! !
| | | |
! ! ! !
i 150° drive | 170°drive | 175°drive | Auto Mode
Soft Start Time(OUTPUT Duty = 0~100%)
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Function Description (Cont.)

Soft-Start Function
The APX9323A provides the soft-start function to avoid peak current at power-on and lock-restart moments. At the

soft start time, the output initial duty is 0% and the T is output duty from 0 to 100%.

VCC

100%

Output Duty

40%

Target Duty

0%

FG Signal _ N |__|—

&—— Start up operation —>
Tss

Soft-Start Timing Chart

Wwww.anpec.com.tw
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Function Description (Cont.)

BEMF Zero Crossing

APX9323A has a BEMF detected comparator. However, BEMF characteristic at zero cross point is very flat, if rotor was
at this position, the BEMF would not be able to detected. The fan makes drive need adequate BEMF.

Zero cross(Vzc)>140mV

\
'd

~
”

SOFT START MODE

R I———————————
o

=3 -— - em = o

®

Q

- I———— A A
o

o

@ - - ———
Q

4

\

~

RPM (OUTPUT Duty =40% ) @4pole

Zero cross(Vzc)>140mV

. N
|

FULL DUTY MODE

-—— e —— - —— ———

. 7
—p \ /
15deg 15deg \\ ’I
Full duty start up

1000 RPM @4pole
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Function Description (Cont.)
Lead Angle

The APX9323A built in lead angle controlled(Auto 0~45°) (Non-Auto 0~20°). The Non-Auto lead angle control range is
0° to 20° for Output Duty 0% to 100%.

(Non-Auto)
Lead Angle
20° +
. Output
0
0% 100%  Duty

Quick Start

This IC would enter standby mode when the PWM input keeps low level for more than 60ms (typ.). In standby mode,
the supply current is around 280mA and the lock protection function doesn't work, therefore, starting fan is unob-
structed when releasing standby mode.

VPWM

Lock Protect

Enable(internal) ~ Enable Disable Enable

Thermal Protection

The APX9323A is designed with a thermal protection to protect the IC from the damage of over temperature. When
internal junction temperature reaches 165°C, the output devices will be switched off. When the IC's junction tempera-
ture cools by 30°C, the thermal sensor will turn the output devices on again resulting in a pulsed output during
continuous thermal overload.

Copyright & ANPEC Electronics Corp. 16 www.an .com.tw
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Application Information

Input Protection Diode & Capacitor

The IC should be added a protection diode (D1) to prevent the damage from the power reverse connection.
However, the protection diode will cause a voltage drop on the supply voltage. The current rating of the diode must be
greater than the maximum output current. For the noise reduction purpose, a capacitor (C1) must connect between
VCC and GND. It is the suggestion that C1 should be placed as close as possible to the device VCC pin.

SO Resistor

The value of SO resistor could be decided by the following equation:

Vsvrec = Vso
Rso=———

Iso

For example:
Voree = BV, lgo = BMA, V= 0.2V, R, = 0.96kW

The value of resistor in the range of 1kWto 10kWis recommended.

Power Dissipation

The power dissipation of IC, it indicates permission consumed power at ambient temperature( T,=25°C). But it value
is related to some conditions of the surrounding, such as the PCB broad size and mounting condition and ambient
temperature (T,). Therefore power dissipation and thermal resistance isn't a fixed value at the same IC package. The
power dissipation is determined by IC chip surface permission maximum junction temperature and thermal resis-
tance (q,). The below figure is descriptions the thermal resistance from chip surface to ambient temperature and
junction temperature (Ti) calculation.

Table X. Thermal Resistance and Temperature Symbol Description

symbol Parameter
TJ- Chip Surface (Junction) Temperature
T, Package Surface (Case) Temperature
T, Ambient (Air) Temperature
djc Junctionto Case Resistance
Jda Case to Air Resistance
dja Junction to Air Resistance
Copyright & ANPEC Electronics Corp. 17 www.an .com.tw
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Application Information (Cont.)

Power Dissipation

The power dissipation of IC, it indicates permission consumed power at ambient temperature(Ta:25°C). But it
value is related to some conditions of the surrounding, such as the PCB broad size and mounting condition and
ambient temperature (T,). Therefore power dissipation and thermal resistance isn’t a fixed value at the same IC
package. The power dissipation is determined by IC chip surface permission maximum junction temperature and

thermal resistance (qia). The below figure is descriptions the thermal resistance from chip surface to ambient

Table X Thermal Resistance and Temperature Symbol Description

symbol Parameter
TJ- Chip Surface (Junction) Temperature
TC Package Surface (Case) Temperature
T, Ambient (Air) Temperature
di. Junction to Case Resistance
q. Case to Air Resistance
dia Junction to Air Resistance

Tj :qja ’ P+Ta(oc)

6. = (Ghw
Package Surface T p
- T-T,
Chip Surface 0, =——2('C/W)
P
T-T, .
—j 'a
0 == 5= (C/W)
P
B Bioad | Note : P is mean the Power(W)
Maximum Power Dissipation vs.
Ambient Temperature
1200
s
£ 1000
c
) \
8 800 N\
a)
5 600 N\
2 \
o
o
g 400 S
>
E M
&S 200
= .
A
0
0 25 50 75 100 125 150
Ambient Temperature(°C)
Note : Above Ta = 25°C, derating by 8.4 m W/°C
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Package Information

VTDFN3x3-10

‘ D A
| N
w
Pin 1 E{
D2 LAl
A3
U
\ Pin 1 Corner ~
L
\ \ X
HNERINIEENEE
[ [
s VTDFN3*3-10
g‘ MILLIMETERS INCHES
(L) MIN. MAX. MIN. MAX.
A 0.50 0.60 0.020 0.024
Al 0.00 0.05 0.000 0.002
A3 0.152 REF 0.006 REF
0.18 0.30 0.007 0.012
D 2.90 3.10 0.114 0.122
D2 2.20 2.70 0.087 0.106
E 2.90 3.10 0.114 0.122
E2 1.40 1.75 0.055 0.069
e 0.50 BSC 0.020 BSC
0.30 0.50 0.012 0.020
K 0.20 0.008
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APX9323A

Carrier Tape & Reel Dimensions

D0 PO P2 P1 A
/ o
- & © 0|0 0o
L
L] :
eIy
KO A0
— B \*DDIB — A
SECTION A-A :‘[
H
SECTION B-B
Application A H T1 (@ d D W El F
330.0+2.00| 50 MIN. 12'4%88 13'°f8'§8 15MIN. | 20.2 MIN. | 12.040.30 | 1.75+0.10 | 5.5£0.05
VTDFN3x3-10 PO P1 P2 DO D1 T AO BO KO
40010 | 80£0.10 | 2.0:005 | 000 | asmin. | 20220 | 330:0.20 | 3.30£0.20 | 0.75£0.20
(mm)
Devices Per Unit
Package Type Unit Quantity
VTDFN3x3-10 Tape & Reel 3000
20 www.an .com.
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Taping Direction Information

VTDFN3x3-10

| >

USER DIRECTION OF FEED

o o o o0 o O O 0O

il i il

Classification Profile

p>

User Tp =T,

/ SupplierT, 2T, \

1 *
Max. Ramp Up Rate = 3°C/s
Max. Ramp Down Rate = 6°C/s
@ ¥
1= TL
=
= /
LSS
@
3
& )
@ ts
[
25
k—— Time 25°C to Peak
Time =>
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Classification Reflow Profiles

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Preheat & Soak
Temperature min (Tsmin)
Temperature max (Tsmax)
Time (Tsmin t0 Tsmax) (ts)

100 °C
150 °C
60-120 seconds

150 °C
200 °C
60-120 seconds

Average ramp-up rate
(Tsmax to Tp)

3 °C/second max.

3°C/second max.

Ligquidous temperature (T.)
Time at liquidous (t.)

183 °C
60-150 seconds

217 °C
60-150 seconds

Peak package body Temperature
(Tp)*

See Classification Temp in table 1

See Classification Temp in table 2

Time (tp)** within 5°C of the specified
classification temperature (T¢)

20** seconds

30** seconds

Average ramp-down rate (Tp to Tsmax)

6 °C/second max.

6 °C/second max.

Time 25°C to peak temperature

6 minutes max.

8 minutes max.

* Tolerance for peak profile Temperature (Tp) is defined as a supplier minimum and a user maximum.
** Tolerance for time at peak profile temperature (t,) is defined as a supplier minimum and a user maximum.

Table 1. SnPb Eutectic Process — Classification Temperatures (Tc)

Package Volume mm? Volume mm?
Thickness <350 3350

<2.5 mm 235 °C 220 °C

32.5mm 220 °C 220 °C

Table 2. Pb-free Process — Classification Temperatures (Tc)

Package Volume mm? Volume mm? Volume mm?
Thickness <350 350-2000 >2000
<1.6 mm 260 °C 260 °C 260 °C
1.6 mm—2.5 mm 260 °C 250 °C 245 °C
32.5mm 250 °C 245 °C 245 °C
Reliability Test Program
Test item Method Description
SOLDERABILITY JESD-22, B102 5 Sec, 245°C
HOLT JESD-22, A108 1000 Hrs, Bias @ Ti=125°C
PCT JESD-22, A102 168 Hrs, 100%RH, 2atm, 121°C
TCT JESD-22, A104 500 Cycles, -65°C~150°C
HBM MIL-STD-883-3015.7 VHBM = 2KV
MM JESD-22, A115 VMM =200V
Latch-Up JESD 78 10ms, 1;=100mA
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Customer Service

Anpec Electronics Corp.
Head Office :
No.6, Dusing 1st Road, SBIP,
Hsin-Chu, Taiwan
Tel : 886-3-5642000
Fax : 886-3-5642050

Taipei Branch :
2F, No. 11, Lane 218, Sec 2 Jhongsing Rd.,
Sindian Dist, Sinbei City 23146, Taiwan
Tel: 886-2-2910-3838
Fax : 886-2-2917-3838
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