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Typical Application Circuits
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Figurel. Typical Application Schematic
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PIN Configuration
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PIN Description

TQFN Name Description
PIN NO.

1 VIN USB 3k AC JHFLARHEI AN & VIN fF7ERE, 7R EIRE B TAE, fH 10uF M& A
VIN il PGND.

2 REGN 5V EYREH, WS 4.70F MBS B R,

3 GLMODE [& 2R 5| .
FLOAT Hi Lo
CHG: Wave(Jlf51) CHG: Flash(P9%&) CHG: Wave
BOOST: ON BOOST: ON BOOST: ON(5sec) -> OFF

4 ISET MFEBRHE, REVSNSEHVBATY MR & U HI R EBRE.
Lo: 15mV /FLT: 30mV / Hi: 45mV

5 10ST THRRIE G EERE . 5 B VBATELVSNSZ M KR & A ) TR 7 B
Lo: 75mV /FLT: 100mV / Hi: 125mV

I6 BVST R R R RS
Lo: 4.30V /FLT: 4.20V / Hi: 4.35V

7 STAT IR BBFE 7R (Open drain)
Hi-Z Low Blinking
7t SE M EARHRAR S TR HE

S TL HAREE)E L . TL 5| B n] LU B F E M D68 .

0,10,11,12 |LED1-4 [&ihEEZFR. WNE lkohm FRIf.

13 NDRV SR/ N T MOSFET ME4T 52 2% AR FE (R . FHEBLE) NDRV %y &°F, VOUT i &
LI B ARG A I, NDRV BEICE ¥ . F7I%RF, NDRV 4EFHICE T

14 CTRL eSO, GEER AN M, B Py —E200kMQI) B I _E R B B . d s R TR R
Y FE S SFD AT S| B B FHIE A s P S BB LED 1 -4 76 2R, R ESAV BN, SRR
R, 1,780 LA A phi Uk 4 $HBCED F 5 faT, PR3 — IR BA T "

15 INTC TR B AR R, JE B B IR R A AR T ONTC), WA e B E i, Ay DL 2 i DA 2
NTCIZhfE. HEEIEE0K NTC (B-Constant=3950K).

16 VBAT i N B 7S R E B A AR . TR B 2 vt 1 1 4% 7R 4 F 22uF (IR ESR I E S L) 5 7 7 55 B )
Hh o

17 'VSNS 7B B EBCE BRI . JHIE RSNS T AR 76 i TR R R .

18 PGND Yyt . B4 K MOSFET SE#ih.

19 LD {3 MOSFET SRyl .

20 LX AT 198 B R B R, (i MOSFET St

21 BS Bootstrap 5| filE N, i F 22nF P& E R EH: LX 5 BS.

22 HD & MOSFET B i .

23 VOUT B I8 . @K ESR A ESL P& R 7555 15 21, F%5 44uF~470uF 1] DAFEE o

24 VCTR B $h /1 2 PYEMOSFETRS 1L S A TR . BRIREA S, VCTRAMRE T, FIEZRI, VCTRAH

D5 EP SR A . JHREE] PCB .
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Order Information

Order Number | Package Type QTY/Reel Green Status Operation temp range
VAS51891J24E QFN24 2500 RoHS -40 °C to 85°C

Lead Free Code

E: Lead Free

VAS5189

Pin Code
24: 24pins

Package Type
J: QFN

Temperature Code
I: Industrial, -40°C to +85°C

Absolute Maximum Ratings

Parameters Maximum Ratings
IN TR, VOUT, STAT, TL
VLﬁglc, LE’DZ,OIEJE[’BS, LED4 03Vio 12V
LX -2V to 10V
REGN, VBAT, CTRL, NDRV, VSNS 03V to 7V
ISET, BVST, IOST, GLMODE, TS, LD
HD, BS -0.3V to 12V
GND, PGND -0.3V to +0.3V
Junction temperature range -40°C to +150°C
Storage temperature range -65°C to +150°C
Lead Temperature 260°C
Maximum Power Dissipation 2W
ESD (HBM) 2000V

VAS5189, verl.1 5
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Electrical Characteristics
PARAMETERS TEST CONDITIONS MIN TYP MAX UNITS
OPERATING CONDITIONS
VIN input voltage
Vyin op operating range 4.5 6 Vv
during charging.
QUIESCENT CURRENT
I]N Adapter SuPply V[NZSV 15 2 mA
current
Battery discharge Vear=4.2V, standby
Tpar current mode 20 >0 HA
CHARGE VOLTAGE REGULATION
BAT regulation
VBATﬁREG Voltage Measured on BAT 4.2 Vv
Charge voltage TJ = 220°C to 85°C 1% 1%
regulation accuracy
S 1t BVST=FLT, 4.20 A%
egulation voltage -
VBATﬁADJ Adjustment BVST=Lo 4.30 Vv
BVST=Hi 4.35 \%
CURRENT REGULATION
Programmable
Ieng Fast charge current Mode(Max) 3.0 A
Charge current TJ = -20°C to 85°C ~10% 10%
regulation accuracy
Ch c  Full ISET=FLT, RSNS=15mQ 30 mV
arge Current Fu — —
Vvsnsvear Scale Sense Voltage ISET=Lo, RSNS=15m( 15 mv
ISET=Hi, RSNS=15mQ 45 mV
Output “fast charge VBALR’EG > Vgat > Vysxsvsar / RSNS A
formula Viowv;
Input voltage drop
VN ppm to reduce charge Measured on VIN 4.70 A%
current
CURRENT REGULATION -PRE- CHARGE
Pre-ch t,
YOPRECHG dgafma;gteﬁflugrren Viar < Viowv 10 Yor0ut-ce
CHARGE TERMINATION
Termination
%TERM threshold Current, VBAT > VRECHG 5 10 15 %IOUT-CC
default setting
Deglitch time
tTERM DEG termination (both ?]BAT > Vrecng and leyg < 100 ms
edges) TERM
BAT LOWV COMPARATOR
Precharge to fast
Viowv charge transition Measured on BAT 2.90 2.95 3.00 Vv
threshold
RECHARGE COMPARATOR
Recharge threshold,
below regulation
VRECHG voltage limit, Measured on BAT 75 100 150 mV
Viar reg-Vaar

VAS5189, verl.1
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PARAMETERS TEST CONDITIONS MIN TYP MAX UNITS
BAT OVER-VOLTAGE COMPARATOR
v Battery over-voltage | As percentage of 110 o
BOV_RISE rising threshold VBAT REG 0
Battery over-voltage | As percentage of o
VBOVFALL | falling threshold | Vit re 105 %
BAT SHORT COMPARATOR
Batt hort ..
VBSHORT RISE h;stzgs?s © Vpar rising 24 2.5 \Y%
Batt hort .
VBSHORTﬁFALL th?esellzlfl 0 VBAT falllng 20 22 A\
Battery short
Iosiorr | weakly pull high | VPAT ™ Vstorr measure 10 15 20 mA
current BAT
INPUT OVER-VOLTAGE COMPARATOR (ACOV)
AC over-voltage
Vacov rising threshold to Vi rising 6.2 6.4 6.6 Vv
disable charge
AC -volt .
Vacov s | foling hysteresis | ¥~ falling 300 mY
INPUT UNDER-VOLTAGE LOCK-OUT COMPARATOR (UVLO)
Vuvio ﬁs(;,nlénder—voltage Measure on Vi 4.0 \Y%
VUVLOHSY ﬁ}g tlel?g:iz_wltage Measure on Vi 300 mV
SLEEP COMPARATOR(REVERSE DISCHARGING PROTECTION)
SLEEP mode .
VSLEEP threshold VIN — VBAT falhng 100 mV
SLEEP mode ..
VsLEEp Hys hystereinIslo Vin— Vpar rising 200 mV
VCTRL output |
Verre 1o voltage output fow Vin < VeartVsieep 0.1 v
VCTRL output high VOUT
Verre mr voltage output g Vin > VeartVsieep_nys 0.1 Vv
THERMISTOR COMPARATOR
It NTC bias current 72 80 88 LA
Cold temperature
Vitr :/}gletasllgjglfi’sglsg pin Charger suspends charge 3.0 \%
threshold
Cold temperature
VLTF nys Bglstt ae;ees%:il"ifnsgpm Charger recovery charge 2.6 A"
threshold
Hot temperature TS
Vurr pin voltage falling Charger suspends charge 300 mV
threshold
Hot temperature
Vurr uys Bz)llsgaegfzsrliss’izgs pm Charger recovery charge 400 mV
threshold
VAS5189, verl.1 7
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PARAMETERS TEST CONDITIONS MIN TYP MAX UNITS
Boost mode, hot
t ture TS pi
VBT HTF Ve gﬁg;afgflei ng pmn Booster suspends output 200 mV
threshold
Boost mode, hot
temperature
VBT HTF HYS hysteresis, TS pin Booster recovery output 300 mV
o voltage rising
threshold
Disable TS pi
V1s DIsABLE thlrsezh(?ld pm V1s<Vrs pisaBLE 30 50 70 mV
REGN REGULATOR
REGN lat
VREGN REG voltag eregu ator Vyin > 7V 5.4 5.6 5.9 A\
IREGNiLIM REGN current limit VREGN =0 V, VVIN >T7V 100 mA
INTERNAL PWM
Fsw cug | DWMSwitching | yroo e at LX 900 1000 1100 kHz
- Frequency
SAFETY TIMER
Tpre-cHaRGE Pre-charge timer 4822 5400 6048 Sec
Traper-cuare | Taper-charge timer 4822 5400 6048 Sec
DC/DC STAGE
Vi Input voltage range | Vpar input voltage 2.8 4.5 \%
Output voltage
Vour range Measure at Voyr 5.00 5.10 5.20 A"
Output It . .
VOUT7VO th;lelglliol(()ivervo age VOUT rising, NDRYV off 6.0 Vv
Output 1t .
VOUTfVOfHYS th?esﬁoﬁivewo age VOUT falllng, NDRYV on 5.82 A\
¢ Output overvoltage | Vour >Vour vo 5 ms
VOUTOV.DEG | deglitch to NDRV off
Output
Vour uv under-voltage Vour falling, NDRV off 4.15 A%
threshold
Output
Vour uv nys | under-voltage Vour rising, NDRV on 4.25 Vv
threshold
Output
Vour<V
tVOUTfUVfDEG undqr-voltage tOOII\JITDR\(/) lg)TfoV 20 us
deglitch
Output short .
Vour sHorT th;lelglliols d 0 Vour falling, Boost off 3.8 \Y
fsw Oscillator frequency 550 600 650 kHz
IstpBy Standby current VBAT =4.2 V, Boost off 20 50 LA
OUTPUT CURRENT REGULATION
IOST=FLT, RSNS=15mQ 100 mV
Battery output
VvBAT-voUTI current limit sense I0OST=Lo, RSNS=15mQ 75 mV
voltage @ Vea1=3V
I0ST=Hi, RSNS=15mQ 125 mV
VAS5189, verl.1 8
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PARAMETERS TEST CONDITIONS MIN TYP MAX UNITS
Battery output IOST=FLT, RSNS=15mQ 75 mV
current limit sense
2 = = Q 56 \Y
VvBaT-voUT2 voltage @ Viay=4V I0ST=Lo, RSNS=15m m
I0OST=Hi, RSNS=15mQ 100 mV
Battery output
“current limit” il].ZOV ~ VB{*T ~ Vveat-vsns / RSNS A
formula VBAT_UVLO;
CONTROL STAGE
A% Battery low to boost VBAT voltage decreasing 3.08 3.15 3.22 A%
BAT_LOW enter standby mode : : ‘
Battery low, LED1 VBAT<VparLow, LED1
Frow rasn | gach frequency start flash frequency 12 1.4 1.6 Hz
Battery low voltage | VBAT voltage
Vear vio | Jockout decreasing, Boost off 2.7 28 2.85 v
NDRYV output low
VDR oL voltage 0.1 Vv
e NDRYV output high VOUT v
NDRV_HI voltage -0.1
CTRL logic low
Vi threshold 04 v
v CTRL logic high vouT v
H threshold -0.7
CTRL logic low
{CTRL DEG deglitch time 15 >0 mS
LED INDICATOR & TORCH LIGHT
LEDs output low .
VLEDﬁOL voltage LEDs sink 1mA 1 A\
LEDs wave .
Fiep cug frequency at charge If‘ED N-1to N switch 1.2 1.4 1.6 Hz
- requency
mode
. CTRL goes low, LEDs on
TLEDfHOLD gal;log(fs??n};gled time to LEDs off 5 Sec
GLMODE=Lo
CTRL cont. low to
CTRL goes cont. low to
TMANUALOFF boost enter standby boost turn off 3 Sec
mode deglitch
Effective interval
for two CTRL low
T en pulses to enable or 12 17 2 Sec
disable torch light
TL sink current . _
Itt tim limit Torch light on, VTL =2V 150 mA
No load detection
INoLoADDOFF current 80 mA
T No load to LEDs off | No load to gauge LEDs 5 Sec
LEDOFF delay turn off
TNOLOADOFF gIeol;;)ad to Boost off No load to Boost turn off 15 Sec

VAS5189, verl.1
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Operation State Diagram
OVP, Temperature fault
e Timer fault{Latch) T

™
FAULT Modea \
{STAT blinking) )
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/ ~ b
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/ Boost ( Toreh Light
\ », Gauge LEDs on

Gauge LEDs on

) <

Push Button x 2

%

- 1.7 Sec —
Figure 3. State Diagram
Gauge Light Indication

MODE VBAT LED1 LED2 LED3 LED4 STAT

BAT<3.75V WAVE WAVE WAVE WAVE ON

3.75V<BAT<3.90V ON WAVE WAVE WAVE ON

CHARGE | 3 90v<BAT<4.15V ON ON WAVE WAVE ON

4.15V<BAT ON ON ON WAVE ON

Termination ON ON ON ON OFF

BAT< 2.8V OFF OFF OFF OFF OFF

BOOST 2.80V<BAT<3.32V Blink OFF OFF OFF OFF
3.32V<BAT<3.55V ON OFF OFF OFF OFF

(No Load) | 3.55V<BAT<3.82V ON ON OFF OFF OFF
3.82V<BAT<4.00V ON ON ON OFF OFF

4.00V< BAT ON ON ON ON OFF

BAT< 2.8V OFF OFF OFF OFF OFF

BOOST 2.80V<BAT<3.05V Blink OFF OFF OFF OFF
3.05V<BAT<3.42V ON OFF OFF OFF OFF

(Load) 3.42V<BAT<3.69V ON ON OFF OFF OFF
3.69V<BAT<3.82V ON ON ON OFF OFF

3.82V< BAT ON ON ON ON OFF

STANDBY OFF OFF OFF OFF OFF

VAS5189, verl.1
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CTRL Control
Double One more Pulse> 5Sec
Mode Function One pulse pulse pulse during during
<1.7sec Torch ON Boost ON
BOOST OFF
GAUGE ON
CHARGE TORCH OFF ONor OFf | Delay1.7sec OFF
then OFF
NDRV ON ON
ON
BOOST Keep 30Secs ON then ON ON OFF
OFF (if no load)
BOOST ON
GAUGE Keep 6sec ON ON ON OFF
VBAT=>3.0V then OFF(if no load)
VINSVBAT TORCH OFF ONor OFf | Delay1.7sec OFF
then OFF
NDRV ON ON ON ON OFF

1.  CTRL can turn flashlight no during charging mode, but the boost converter keep off and the load (USB-A) is
disconnected from battery power.
2. In standby mode, click the CTRL button can start the BOOST and battery power indicator, such as the no-load
input, the power indicator off after 5 seconds, BOOST turn off automatically after 15 seconds.
3. If battery voltage is lower than 2.8V, click the button will not weak BOOST up, the LEDI1 flash 5secs then off,
the power bank keep stay at the standby mode.

4. Double-click the button to turn on or off the flashlight, and power display always on when flashlight function

is activated, in this mode, click the button again, flashlight off automatically after 1.7 seconds delay.

5. Inboost mode, press button 3 seconds can manually turn off BOOST, and disconnect the load circuit.

VAS5189, verl.1
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Application Information
€  Charge Management

1. Typical Operation Theory

The charger of VAS5189 is optimized for charging 1-cell Li-ion or Li-polymer batteries. It charges a battery with
constant current (CC) and constant voltage (CV) profile. In CV mode, if charge current reaches 1/10 constant
current threshold, fuel gauge 4 LEDs are turned on. The typical charge profile is illustrated as below.

Precharge Fastcharge Constant Terminati
Current Current Voltage ermination
Regulation Regulation Regulation
Phase Phase Phase
Regulation Voltagg——F——mMm8Mmmm F+——————— - ———————————— — — — — —| .
7/
VRcH ~
IcHRG 7
Y
’
/ Battery
/
/ . Current
Charge / 4
Current / 4
/
/
/
4
/[
’
/ Charge
/
/ Voltage Battery Full
/ STAT=>Hi-Z
Vlowv /
/
10% A I SN
IcHRG /’
/
/
/
/
/
/
Precharge Taper Charge Timer

Timer

Figure 4. Typical Charging Profile

2. Battery Voltage Regulation

The VAS5189 offers a high accuracy voltage regulator for the charging voltage. Battery regulation voltage could be
adjusted by setting BVST level for 4.2V, 4.30V and 4.35V selection, see “Electrical Characteristics Table” for the
detail.

3. Battery Current Regulation

The ISET input sets the maximum charging current. The ISET level selects charge current sense voltage as 15mV,
30mV or 45mV, see “Electrical Characteristics Table” for the detail. The equation for charge current is:

I _ VVSNS—VBAT
CHG — R
SNS

Give a 15mQ RSNS and set ISET level to float low for a 30mV Vysns.veat Will be able to get 2.0A charge current,
for instance.

VAS5189, verl.1 12
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4. Battery Pre-charge Current Regulation

If the battery voltage is below the Vggporr threshold, the switching loop stop and the VAS5189 applies a weak
15mA charge current to the battery. This weak charge feature is intended to revive deeply discharged cells. If the
battery voltage is greater than VBSHORT and less than Vigwy threshold, the battery will be charged by pre-charge
cycle with a 1/10 of fast charge current. If battery is not reached V| owy within 90 minutes of initiating pre-charge,
the charger turns off and a FAULT is indicated on the status pins.

5. Input Over Voltage Protection

Input OVP provides protection to prevent device damage due to high input voltage. The threshold of input OVP is
6.4V typ., once input above threshold, the charger is disabled and STAT indicated FAULT.

6. Input Voltage Regulation

The input voltage can be limited in order to avoid overloading of DC adapter or USB power source, when the
voltage on VIN pin drops and hits the threshold voltage of 4.7V, the charging current will be decreased and input
voltage will be clamped to this value.

7. Charge Termination

The charger monitors the charging current during the voltage regulation phase. Termination is detected when the
charge taper down to 1/10 of the fast charge rate.

8. Re-Charge
A new charge cycle is initiated when one of the following conditions occurs:

B The battery voltage falls below the recharge threshold
B A power-on-reset (POR) event occurs

9. Timers

As a safety backup, the charger also provides an internal fixed 90 minutes pre-charge safety timer. And fixed
90minutes taper charge timer for additional charge capacity, it start once termination is happened.

10. Soft-Start Charger Current

The charger automatically soft-starts the charger regulation current every time the charger goes into fast-charge to
ensure there is no overshoot or stress on the output capacitors or the power converter.

11. Temperature Qualification

The TS pin output a zero TC current to bias a negative temperature coefficient thermistor (NTC) which connect to
AGND. The controller continuously monitors battery temperature by measuring the voltage between the TS pin and
AGND, it compares this voltage against its internal thresholds to determine if charging is allowed. To initiate a
charge cycle, the battery temperature must be within the VLTF to VHTF thresholds. If battery temperature is outside
of this range, the controller suspends charge and waits until the battery temperature is within the VLTF to VHTF
range. The controller suspends charge by turning off the PWM MOSFETs. In the Boost mode, battery cell

VAS5189, verl.1 13
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temperature qualification still works with a different VHTF threshold, typically more 10 degree C range compare to
charge cycle. A 10K NTC with B-Constant around 3950k is recommended for application.

€ Boost Converter
1. Typical Operation Theory

The VAS5189 integrates a boost converter powered by a one-cell Li-Ion or Li-polymer battery. The converter
generates a stable 5.10V output voltage, it provides high efficient power conversion with two external low on
resistance NMOSFETs and is capable of delivering output currents up to 4.2 A at 5 V while a supply voltage down
to 3.0 V. The implemented boost converter is based on a fixed frequency, pulse-width- modulation (PWM)
controller.

2. Soft Start

The boost automatically soft-starts the switching current to load to ensure there is no overshoot or inrush stress on
the output capacitors, the boost switch current limit is set to 50% of its normal value to avoid high peak current at
battery during soft-start period. When the output voltage is reached, the voltage regulator takes control and switch
current limit is set back to 100%.

3. Over-current and Short Protection

The maximum peak current in the boost switch is set by the resistance of RSNS and sense voltage Vygar.ysns that
according to IOST level, the unique input and output voltage compensation peak current detection help to control
maximum [IOUT in constant current mode regardless of input/output voltage variation if it reached to maximum
tripped value. The sense voltage Vygar.vsns limit the boost input current at 3.0V VBAT, with the gradual increase in
VBAT voltage, current limit will be gradually reduced, in order to achieve the first stage input constant power
control, the controller continuously monitors VOUT voltage add compensation to sense current to achieve the
second stage output constant current control. In other words, with Vygar.vsns and RSNS decide the current limit if
VBAT equal to 3.0V, consider converting efficiency can get output current limit tripped point. With this setup, the
VBAT and VOUT voltage vary will change current limit very small, can be regarded as a constant current mode.

If the output current reaches the over-current point, output current begins to start limiting and then voltage fall down,
when the voltage dropped below 3.8V, NDRV shut down immediately and disconnect the output, but boost does not
latch-off, but if output consistently below 4.25V for more than 2ms, the boost circuit locked and needed to be restart.

4. Over-voltage protection

The controller continuously monitors the output voltage, if the voltage is higher than 6.0V, NDRV disconnect the
load immediately, PWM control will stop output until the output sinks to 5.8V below, NDRV will re-connect the
load in order to protect the device.

5. Automatic Load-in Detection

Design an external resistor connect USB-A ground to system ground, when a load is connected to USB-A port, the
load and ext. resistor construct a resistor divider from VOUT to ground. If the resistance of load is small enough to
pull divided voltage high and turn on NMOS, the CTRL could be pulled low to enable boost converter. For example,
set ext. resistor to 100kQ, and a load with less than 200kQ resistance is connected, the divided voltage from a 3.0V
VOUT can as high as 1.0V and be able to turn a NMOS on.

VAS5189, verl.1 14
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6. Light Load Automatic Shutdown

The boost converter detects average current to load, if average current fall below 80mA for Ssec., the fuel gauge
LEDs are turning off and start 15secs go standby timer. Once 30secs timer expired, and average current never go
back above 80mA, then the boost enter automatic shutdown.

€  Fuel Gauge LEDs Indication

The VAS5189 integrated with four LED constant current drive ports for intelligent battery level indication, the chip
built-in state lock function to prevent indicate the status of instability. See “Gauge Light Indication” table for detail
fuel gauge level and LEDs behavior.

VAS5189, verl.1 15



&ay) PonRmmsanEDn | paded SO
A4 valu VAS5189

Tape and Reel Information

Pz Feo
20224 (1) AGEDT Y

T
Oa
Q.30 +0.05 E
o155 008 ki —ﬂ r‘.'-'EgLD.‘

— B i | | |
= T T 3 T
s 2. S I I
- R ea ke
&
T —a
M ]
Mo
FCTION ="
Ao 4.35% 4 /— o1 1] Wsdquegd Tram cocdiolnd o7 Spssskel Mok
| 1r e of el
Ba 435 4/ Gl i3] E:rn::ro'lr;':"Tnl:mnnn::of 14 aprocrel
Ko TG 4/~ & [, tom 2 030
W L Iy i T vl
[ [ 550 4/ o ) Vavard o ol o s
P 2,00 4 /— [ (v} e moiea owolooe
W 1200 +/- 03

AL MHENTKNT N MLLIMETRLS UNLESS OTHIRATIE STRIEC

VAS5189, verl.1 16



NS
) BUMRBRESERRS pdded SOl
value VAS5189

Package Information
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Solwkions
VAS5189

Classification Reflow Profiles

Profile Feature

Pb-Free Assembly

Preheat & Soak Temperature min (Tsmin) Temperature
max (Tsmax)

Time (Tsmin to Tsmax) (ts)

150°C

200°C

60-120 seconds

(Average ramp-up rate (Tsmax to Tp)

3°C/second max.

Liquidous temperature (TL)

Time at liquidous (tL)

217°C

60-150 seconds

Peak package body temperature (Tp)*

Max 260°C

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

Max 30 seconds

Average ramp-down rate (Tp to Tsmax)

6°C/second max.

Time 25°C to peak temperature

8 minutes max.
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Figure 21. Classification Profile
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CAUTION

Storage Conditions

1) This product should be used within 12 months after delivered. Store in manufacturer’s package keeping the seal
of aluminum coated baggage or tightly re-closed box with the following conditions. [Temperature:8°C ...30

“C,Humidity:30%...70% R.H.]

2) Keep the seal of aluminum coated baggage immediately before usage.
3) After breaking the seal of aluminum coated baggage, this product should be used within 1 week on the following

conditions.
[Temperature:<30°C, Humidity: <60% R.H.]
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