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Total Solution Include PD for Bidirectional Fast
Charge Power Bank

ZHUHAI ISMARTWARE TECHNOLOGY CO., LTD.

1. General Description

The SW6201 is a highly integrated power management IC for fast charge power bank application, and
supports A+A+B+C ports. It integrates 5A switching charger, 18W synchronous boost,
PPS/PD/QC/AFC/FCP/PE/SFCP fast charge protocol, fuel gauge, segment/led driver and power controller.
With simple external components, The SW6201 provides a turn-key high efficiency solution for fast

charge battery management.

2. Applications

*  Power Bank
+  Battery Powered Device

3. Features

« Switching Charger
» Current up to 5A , Efficiency up to 96%
> Support 4.2/4.35/4.4/4.5V Battery Voltage
» Support JEITA
» Thermal Regulation

« Synchronous Boost
» Power up to 18W, Efficiency up to 95%
> Load Insert Detect and Light Load Detect
» Support Wireless Charge Mode
» Support Small Current Charge Mode

« Output Fast Charge Protocol
Support PPS/PD3.0/PD2.0
Support QC4+/QC4/QC3.0/QC2.0
Support AFC
Support FCP
Support PE2.0/PE1.1
Support SFCP
« Input Fast Charge Protocol
» Support PD3.0/PD2.0
> Support AFC
» Support FCP
» Support PE1.1
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Type-C Interface

» Support Type-C Specification

» Support try.SRC Role

BC1.2 Module

» Support BC1.2 DCP

» Support Apple & Samsung Device
Fuel Gauge

» Include 12bit ADC

» Support Coulometer

» Support Segment Driver

» Support 3~5 LEDs Driver

Fast Charge LED

» Support Fast Charge LED Driver
Key Support

» Support Push Key

Protection

» Output Over Current Protection
» Output Short Protection

» Charger Over Voltage Protection
» Over Temperature Protection
12C Interface

QFN-40(5x5mm) Package
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4. Functional Block Diagram

ISMARTWARE

ZHUHAI ISMARTWARE TECHNOLOGY CO., LTD.

VBUSC VOUTC VOUTA2 VBUSA2
T oot T ] T | oz | ‘B
CC2 10uF 10uF __DPA2
cc2 DP
py [DHC GND
pp | D€ GATEC GATEA2
oND L < < Type-A2
Type—C l
VBUSB VOUTP VOUTAL VBUSAL
O "o T Y[ ur T Dua1 | 'O
DPB 10uF 10uF _DPAL
DP DP
GND GATEAL D
Micro-B L L L L Type-Al
[P |
| LEDL/SCK | 5n0
LED2/SDA__ | vour L \ VOUTP
: MCU o3 TR | Power Path Controller i} J_ J_
| | 22uF == 22uF == 22uF| 22uF
| LED4/12C | I
| | 0. 1uF
= = = = =
L _________ | VOUTSN L
_________ LED1/SCK |, LED1/SCK VOUTSP
- | L BST
| AN N
| 1 | LED5 x_ " |LED3 x
| LED1/SCK | k 3 LEDI o 1o
| 8 [cEbe/spa_ | LEDA| N I LED/SEG Power - 1u
8 [IED3/IRQ | N ™ 2. 2ul 1
! NEpa/1oc Driver Control
| S [LED4/T2C | 0 Module sw L VBAT
| & [DEDB/CSET _ | T T T T .
il oe | 12C 29uF 22uF
| 1
|
it I I I
< < =
BAT L
NIC T
| vee vee Internal
! I Power
22uF
| FLED/BSET
(FLED/BSET | iy pp,/BSET Past
Charge
Protocol
REY/GSEY | KBy /GSET

Mode: iISW_Release_DS055 v1.3

—03

www.ismartware.com



[[Ew B R oo A7 AR A R A AT IR AN 3]

ISMARTWARE ZHUHAI ISMARTWARE TECHNOLOGY CO., LTD.

5. Pin Configuration and Function

5.1 Pin Configuration

8 = =
:£3zzgg3886E8
- FHHHHEHEHE
pPAZ | 1 | T T T T T T 1| [ 30 | GATEB
sw | 2 | : : [29 | GATEAI
sW | 3 ] : : [28 | GATEA2
W 4 ] : : [ 27 | vour
BST | 5 | : SW6201 | [26 | vour
VOUTAL | 6 | : : [25 | vour
VBUSAL | 7 | : : [24 | VOUTSN
VBUSB | 8 | : : [ 23 | voutsp
VBUSC | 9 | I : [ 22 | LED1/SCK
VOUTC | 10 | :_EQ\D_ ________________ J' [ 21 | LED2/SDA

vouTA2 | 11 |
VBUSA2 | 12 |
13
NIC | 14 ]
15
KEY/GSET | 16 |
FLED/BSET | 17 |
LED5/CSET | 18 |
LED4/12C | 19 |
LDE3/IRQ | 20 |

5.2 Pin Descriptions

Pin Name Function Description
1 DPA2 Type-A2 port DP pin.
2,3, 4 SW Switching node.

5 BST Bootstrap pin for high side NMOS.

6 VOUTAL Type-Al port current sense pin.

7 VBUSA1 Type-Al port current/voltage sense pin.
8 VBUSB Micro-B port input.

9 VBUSC Type-C port current/voltage sense pin.
10 VOUTC Type-C port current sense pin.

11 VOUTA2 Type-A2 port current sense pin.

12 VBUSA2 Type-A2 port current/voltage sense pin.

Mode: iSW_Release_DS055 v1.3 % 3 W 4t 24 Www.ismartware.com
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BAT Battery voltage sense pin.
14 NTC Negative temperature coefficient (NTC) thermistor input.
15 VCC Internal power.
16 KEY/GSET Push key input, constant charge time set for fuel gauge.
17 FLED/BSET Fast charge led driver, battery voltage set.
18 LEDS5/CSET Led5 for segment driver and battery capacity set.
19 LEDA4/I12C Led4 for segment driver, led driver or i2c set.
20 LED3/IRQ Led3 for segment driver, led driver or irg.
21 LED2/SDA Led2 for segment driver, led driver or i2c data.
22 LED1/SCK Led1 for segment driver, led driver or i2c clock.
23 VOUTSP Current sense positive pin.
24 VOUTSN Current sense negative pin.
25, 26, 27 VOUT Boost output and charger input.
28 GATEAZ2 Type-Az2 port power path control pin.
29 GATEA1l Type-Al port power path control pin.
30 GATEB Micro-B port power path control pin.
31 GATEC Type-C port power path control pin.
32 CccC2 Type-C port configure channel CC2.
33 CC1 Type-C port configure channel CC1.
34 DMC Type-C port DM pin.
35 DPC Type-C port DP pin.
36 DMB Micro-B port DM pin.
37 DPB Micro-B port DP pin.
38 DMA1 Type-Al port DM pin.
39 DPA1 Type-Al port DP pin.
40 DMA2 Type-A2 port DM pin.
EPAD Exposed pad.

Mode: iISW_Release_DS055 v1.3 % 4 W ok 24 T Www.ismartware.com
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6. Absolute Maximum Ratings

Parameters Symbol MIN MAX UNIT
Input Voltage VBUSB/VBUSC -0.3 16 \%
VOUT/VOUTSP/VOUTSN/
Output Voltage VOUTAL1/NVOUTA2/VOUTC/ -0.3 16 \
VBUSAL1/VBUSA2/VBUSC
SW \oltage SW -0.3 16 \Y/
BST Voltage BST-SW -0.3 6 \
Power Path Control GATEA1/GATEA2/GATEB/ 03 21 y
\oltage GATEC
CCl/CC2\oltage Ccl/cc2 -0.3 16
Other Pin Voltage -0.3 6 \Y/
Junction Temperature -40 +150 <
Storage Temperature
Range -60 +150 <
ESD(HBM) -4 +4 KV

[ Notice] Stresses beyond those listed under absolute maximum ratings may cause permanent damage to
the device. These are stress ratings only, and functional operation of the device at these or any other
conditions beyond those indicated under recommended operating conditions is not implied. Exposure to
absolute-maximum-rated conditions for extended periods my affect device reliability.

7. Recommended Operating Conditions

Parameters Symbol MIN Typical MAX UNIT
Input Voltage VBUSB/VBUSC 4.5 13.5 \Y
Battery Voltage BAT 2.8 4.5 V

Mode: iSW_Release_DS055 v1.3 % 5 W 4t 24 Www.ismartware.com
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8. Electrical Characteristics

(Vin =5V, Vear= 3.7V, Ta= 25T, unless otherwise specified.)

Parameters Symbol Test Conditions MIN [ TYP | MAX [UNIT
Power Supply
VBUSB/VBUSC
VBuse/c Veuse/Vsusc 4 135 \%
Input Voltage
VBUSB/VBUSC Vv VBUSB/VBUSC 3.9 4 a1 Vv
Input UVLO Threshold BUSBIC_LUVLO Voltage Falling ' '
VBUSB/VBUSC y VBUSB/VBUSC 300 400 500 iy
Input UVLO Hysteresis BUSBIC_UVLO_HYS Voltage Rising
VBUSB/VBUSC Vv VBUSB/VBUSC 134 | 137 14 Vv
Input OVP Threshold BUSBIC_OVP \oltage Rising ' '
VBUSB/VBUSC N VBUSB/VBUSC 600 800 | 1000 | mv
Input OVP Hysteresis BUSBIC_OVP_HYS \oltage Falling
Boost or Veuse/Vsusc Insert| 4.9 5 5.1 \%
VCC Output Voltage Vce
Power Off Vear Vv
Boost or Veuse/Veusc Insert| 40 60 80 mA
VCC Output current Icc
Power Off 40 60 80 mA

Power MOS Rdson

High Side NMOS Rpson_H 17 20 24 mQ
Low Side NMOS Roson_ L 9 1 14 mQ
Peak Current Limit for | Charae Mode 6 8 10 A
High Side NMOS PEAK_H g
Peak Current Limit for
. IPEAK_L Boost Mode 8 10 12 A
Low Side NMOS -
Charge Mode
Trickle Charge End Voltage Ve 2.9 3 3.1 \Y/
Vear< 0.5V 30 60 100 mA
Trickle Charge Current(IBAT) Itc
0.5V<Vpar< 3V 200 300 400 mA

Veuse/ VeusL = 5V,
Buse/ VBusL 18 ) 21 A

lccseT=2A
VBusc = 5V, lccse=3A 2.7 3 3.2 A
Constant Current Charge Current Icc p p
\Y V VausL = 9V,
BUSB BUSC BUSL 18 2 21 A
lccseT=2A

Veuse/ Veusc/ VeusL =12V, | 1.3 15 1.6 A
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lccser=1.5A
Veuse/ Veusc = 5V 200 230 260 mA
Termination Charge Current lenp Viuse/ Veusc = 9V 100 130 160 mA
Veuss/ Vusc = 12V 80 100 120 mA
Target Charge Voltage VBAT FULL 4.16 4.2 4.24 \Y/
Recharge Threshold V/BAT RECH 4.06 4.1 4.14 \%
Switching Frequency Fche 350 400 450 KHz
Trickle Charge Over Time trc_ort 36 40 44 Min
Constant Charge Over Time tec ot 30 33 36 Hour
Thermal Regulation Threshold TRreGU_CHG 100 115 130 C
Veuse/ Veusc = 5V 4.4 4.5 4.6 \%
Hold Voltage Threshold VhoLb Vsuse/ Veusc = 9V 8.4 8.5 8.6 \Y/
Veuse/ Vusc = 12V 11.35 | 11.45 | 11.55 \%
Boost Mode
VBAT Input Voltage Vear 2.9 45 Y
VBAT Input UVLO Threshold VBAT UVLO Vear Voltage Falling 2.8 2.9 3.0 \Y/
VBAT Input UVLO Hysteresis VBAT UVLO_HYS Vear Voltage Rising 400 500 600 mV
Vout=5V, lout=0A 5 5.1 5.2 \%
VOUT Output Voltage Vour Voutr=9V, lout=0A 8.9 9.1 9.3 \Y/
Vour=12V, lout=0A 118 | 121 | 124 \%
Vout=5V, loutseT=3A 3 3.4 A
VOUT Output Current lout Vout=9V, loutset=2A 2 2.3 A
Vour=12V, loutset=1.5A 15 1.8 A
Rps parh=10m Q, Vour=5V | 40 60 80 mA
Light Load Current ILiGHT_LoAD R =10mQ,
:/ng/j:9V/12V 20 40 00 mA
Single Port 28 32 40 S
Light Load Time tLIGHT_LoAD
Multiple Ports 12 16 20 S
Quiescent Current lo Vear=3.7V 40 50 65 UA
0A<lout<iA 0 mV
Wire Drop Compensation Vout wbc 1A<lout<2A 30 50 70 mvV
lout>2A 80 100 120 m\V
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Switching Frequency Fest 350 400 450 KHz
Thermal Regulation Threshold TRrEGU BST 100 115 130 C
Type-C
CC Current Source Icc_source Power Level=3.0A 310 330 350 UA
CC Termination Resistor Ro 49 5.1 5.3 kQ
BC1.2

DP Apple 2.4A Mode 2.55 2.7 2.85 \%
DP/DM Voltage

DM Apple 2.4A Mode 2.55 2.7 2.85 \Y
PE
Current Threshold Irer 150 250 350 mA
Quit Time tpLuc_ouT 160 200 240 mS
LED
Segment Source Current Isec 6 10 14 mA
LED Source Current ILep 2 4 6 mA
LED Flicker Frequency fLep 0.8 1 1.2 Hz
KEY
Short Key Time TsHorT 24 32 500 mS
Long Key Time Trone 15 2 S
Double Short Key ToousLE Longest Time For Two Short 1.2 15 1.8 S

Key Happen

12C
Rate fek 100 400 | Kbit/s
Thermal Shutdown
Thermal Shutdown Threshold TsHoT Temperature Rising 135 150 165 C
Thermal Shutdown Hysteresis TsHOT Hys Temperature Falling 55 70 85 C

9. Functional Description

9.1 Charge Mode

The SW6201 integrates a switching charger with efficiency is up to 96%. The switching charger supports
4.2V14.35V/4.4V]4.5V battery voltage. Its switching frequency is up to 400KHz, so a small size inductor with
inductance of 2.2uH can be used.

The switching charger charges battery in three charge phases: trickle charge(TC), constant current charge(CC)

Mode: iSW_Release_DS055 v1.3 % 8 W 4t 24 Www.ismartware.com



PR RRAT HRA A TR 4]
ZHUHAI ISMARTWARE TECHNOLOGY CO., LTD.

and constant voltage charge(CV). When battery voltage is lower than 3V, charger enters into trickle charge
while the charge current is small current. When battery voltage rises to 3V, charge enters into constant current
charge while charge current is fast charge current. When battery voltage rises to target charge voltage, charger
enters into constant voltage charge while charge current falls so as battery voltage stays to target voltage. When
charge current falls to termination charge current, charge cycle completes and charger stops. When battery
voltage is lower than recharge threshold, charger automatically restarts.

A A
VeaATULL  [—————— -—1 Icc
r——- Imp
Ve 7 ————————————————————— —— Ic

Y

\i
A
\i

“Trickle cc cv
charge charge charge

The battery target voltage can be set by FLED/BSET pin. When FLED/BSET is pulled up to VCC with a 10K
Q resister, 4.2V is set; when selecting a 15K Q resister, 4.35V is set; when selecting a 5.6K Q resister, 4.4V
is set; when selecting a 3K Q resister, 4.5V is set.

The charge current in input current varies with input voltage, while battery current is up to 5A. When input
voltage is 5V, input charge current is set to 2A for Micro-B port, and 3A for Type-C port. When input voltage is
9V, input charge current is set to 2A. When input voltage is 12V, input charge current is set to 1.5A.

The switching charger has battery temperature protection and support JEITA. It monitors battery temperature
by measuring the voltage of NTC pin which connects to a negative temperature coefficient (NTC) thermistor.
When battery temperature is abnormal,charger will reduce charge current, reduce target charge voltage or stop
to protect battery.While using a typical NTC thermistor of 103AT, When battery temperature is lower than 5°C,
charger will reduce charge current by half; When battery temperature continues to fall to lower than 0°C,
charger will stop; When battery temperature rises to 5°C, charger will restart and reduce charge current by half;
When battery temperature continues to rise to higher than 10°C, charge current will return to normal; When
battery temperature is higher than 45°C, charger will reduce target charge voltage by 0.1V; When battery
temperature continues to rise to higher than 50°C, charger will stop; When battery temperature falls to 45°C,
charger will restart and reduce target charge voltage by 0.1V; When battery temperature continues to fall to
lower than 40°C, target charge voltage will return to normal. Resisters can be in series or parallel with the NTC
thermistor to change the protection temperature range. JEITA function can be disabled if not needing.

The switching charger integrates thermal regulation. When die temperature rises to the charge thermal
regulation threshold, charge current will automatically fall down so the die temperature stops increasing. If
temperature continues rising to thermal shutdown temperature, charger will stop and the SW6208 powers off.
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The switching charger integrates over time protection. When charging remains in trickle charge beyond the
trickle charge over time, trc or, or charging remains in constant current charge beyond the constant current
charge over time, tcc_or, charger will terminate. Charger will restart only when re-inserting the adapter.

9.2 Boost Mode
The SW6201 integrates a synchronous boost with output power up to 18W and efficiency is up to 95%.

The synchronous boost works in PSM/PWM mode. It works in PSM mode when in light load and in PWM
mode in heavy load to make a better efficiency. It will automatically change in these two modes base on output
current.

The synchronous boost supports CC/CV mode. When output current is lower than CC limited current, output
voltage will keep constant. When output current reaches CC limited current, output voltage will drop to keep
output current constant. The CC limited current value is set according to the output voltage. The higher the
output voltage, the lower CC limited current value.

The synchronous boost has battery temperature protection. When battery temperature is abnormal,boost will
stop to protect battery. While using a typical NTC thermistor of 103AT, When battery temperature is higher
than 60°C or lower than -20°C, boost will stop and turn off. When battery temperature enters into normal range,
boost will not automatically restart except a start condition such as short key or load detect occur. Resisters can
be in series or parallel with the NTC thermistor to change the protection temperature range.

The synchronous boost integrates thermal regulation. When die temperature rises to boost thermal regulation
threshold, output voltage will automatically fall down so as die temperature stop increasing. If die temperature
still rises to thermal shutdown threshold, boost will stop and turn off. When die temperature falls to thermal
shutdown hysteresis, boost will not automatically restart except a start condition such as short key or load
detect occur.

The synchronous boost integrates input under voltage, output over voltage, output overload and short
protection.

9.3 Power Path

The SW6201 supports Type-Al+Type-A2+Micro-B+Type-C. Type-Al and Type-A2 port supports
QC3.0/QC2.0/AFC/FCP/PE2.0/PE1.1/SFCP fast charge output. Type-C port supports PPS/PD3.0/PD2.0/QC4+
/QC3.0/QC2.0/AFC/FCP/PE2.0/PE1.1/SFCP fast charge output, and PD3.0/PD2.0/AFC/FCP/PE1.1 fast charge
input. Micro-B supports AFC/FCP/PEL.1 fast charge input.

When short key occurs or load inserts, Type-Al/Type-A2 port will turn on to power supply extern device, and
light load detection will turn off Type-Al/Type-A2/Type-C port. Light load current is related to power path
MOS. if power path MOS Rdson is 10m @, the light load current will be about 60mA/40mA when output
voltage is 5V/high voltage. When SOURCE is attached, Type-C port will turn on and charger will
automatically turn on to charge battery. When SINK is attached, Type-C port will turn on and boost will
automatically turn on to supply device. When SINK is unattached, Type-C port will turn off and boost will
automatically turn off. Type-C port also support light load detection. When SINK is light load, Type-C port and
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boost will turn off to reduce power consumption.When adapter inserts, Micro-B port will turn on and charger
will automatically turn on.

The SW6201 supports charging the battery and supplying extern device simultaneously, and this function can
be disabled if not needing. When only one port turns on, it supports fast charge input and output. When two or
three ports turn on, it only supports 5V input and output. In this situation, charger hold voltage is set to 4.8V. if
input voltage drops due to the weak power supply of adapter, charge current will automatically fall down so the
input voltage holds to 4.8V and supplies extern device in priority.

The SW6201 supports Type-Al/Type-A2/Type-C ports supplying extern devices simultaneously and only
supports 5V output.

9.4 Mode Set

The SW6201 supports wireless charge, small current charge modes. These modes are set by register in 12C
mode, and set by pin in segment/led mode.

The SW6201 supports wireless charge mode. In wireless charge mode, wireless charge module is connected to
Type-A2 port. Light load threshold of Type-A2 port is set to 240mA/115mA in 5V/high voltage output, and
light load detect time is set to 32S. Wireless charge mode is set when LED1/SCK pin connects a 100K Q
resister to ground.

The SW6201 supports small current charge mode, and can charge small current device such as bluetooth
headset. When enter into small current charge mode, light load detect will be disabled for two hours, and
double short key will also quit this mode. Besides, fuel gauge display will also change to indicate it is in small
current charge mode. Small current charge mode is set when LED2/SDA pin connects a 100K Q resister to
ground.

9.5 Type C Interface

The SW6201 integrates Type-C logic controller include try.SRC role. When SOURCE is attached, charger will
automatically turn on to charge battery. When SOURCE is detached, charger will automatically turn off. When
SINK is attached, boost will automatically turn on to supply device. When SINK is detached, boost will turn
off .

When SINK is attached and boost turns on , the SW6201 works in SOURCE role, and will broadcast power
level of 3A. if adapter inserts in Micro-B port and boost not turns on, the SW6208 will also broadcast power
level of 3A.

9.6 PD Fast Charge

The SW6201 integrates PPS/PD3.0/PD2.0 fast charge protocol, supports input and output fast charge. Its
output supports two APDOs: PPSO for 5~5.9V@3A, and PPS1 for 5~11V@2A, and three fix PDOs:
S5V@3A/2AI2.4AI125A, 9V@2A/2.22AI2.33A12.4A, 12V@1.5A/1.6A/1.67A/1.75A. It also supports
5V/9V/12V input voltage.
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9.7 QC3.0/QC2.0 Fast Charge

The SW6201 integrates QC4+/QC4/QC3.0/QC2.0 fast charge protocol. It supports Class A, while QC2.0
supporting 5V/9V/12V output voltage and QC3.0 supporting 5V~12V output voltage, 200mV/Step.

QC2.0/QC3.0 will output voltage base on DP/DM voltage:

Device SW6201
DP DM VOUT Note
3.3V 3.3V previous voltage not respond
0.6V 0.6V 12V
3.3V 0.6V oV
0.6V 3.3V continuous mode 0.2V/Step
0.6V GND oV

9.8 AFC Fast Charge

The SW6201 integrates AFC fast charge protocol, supports 5V/9V/12V output voltage and 5V/9V input
voltage.

9.9 FCP Fast Charge

The SW6201 integrates FCP fast charge protocol, supports 5V/9V/12V output voltage and 5V/9V input
voltage.

9.10 PE Fast Charge

The SW6201 integrates PE2.0/PE1.1 fast charge protocol. PE2.0 supports 5V~12V output voltage,
500mV/Step. PE1.1 supports 5V/7V/9V/12V output voltage and 5V/9V input voltage.

9.11 SFCP Fast Charge
The SW6201 integrates SFCP fast charge protocol, supports 5V/9V/12V output voltage.
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9.12 BC1.2 Module

The SW6201 integrates BC1.2 controller, and automatically detects apple and samsung devices:
Apple 2.4A mode: DP=2.7V, DM=2.7V,
Samsung 2A mode: DP=1.2V, DM=1.2V,

9.13 Fuel Gauge
The SW6201 integrates coulometer to obtain accurate battery capacity.

The coulometer supports battery maximal capacity self-learning, and can learn the battery current maximal
capacity in one complete charge cycle .

The battery initial capacity can be set by a resister which connecting LED5/CSET pin to ground. The relation
between initial capacity Cset and resister Rcset is:

Rset=( Cset +2000 )*5/3
While Cset unit is mAh, and Rset unitis Q.

The constant charge time can be set by a resister which connecting KEY/GSET pin to VCC.

9.14 ADC

The SW6201 integrates 12 bit ADC, and samples VOUT voltage/IOUT current/battery voltage/NTC
voltage/chip temperature.

ADC channel Range Step
VOUT voltage 0~16.384V 4mV
IOUT current 0~9.309A 25/11mA
Battery voltage 0~4.915VvV 1.2mV
NTC voltage 0~4.505VvV 1.1mV
Chip temperature -100~200C 1/6.82°C

9.15 NTC Function

The SW6201 integrates NTC function. It monitors battery temperature and protects when battery temperature
is abnormal. NTC Pin will source a current to a NTC thermistor of 103AT, and measure the voltage to calculate
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battery temperature. NTC Pin will source 80uA for higher accuracy when NTC thermistor is in low resistance,

and 40uA for wider range in high resistance. It sources 80uA in default mode. When NTC voltage is higher
than 2.712V, it changes to 40uA; When NTC voltage is lower than 0.718YV, it changes to 80uA.

While using a typical NTC thermistor of 103AT, protection threshold and NTC voltage in discharge mode is as
below:

Threshold Description NTC Temperature/’C | NTC \Voltage/V NTC Current/uA
NTC Low Temperature Protection | -20 2.711 40
NTC High Temperature Regulation | 55 0.283 80
NTC High Temperature Protection | 60 0.242 80

Protection threshold and NTC voltage in Charge mode is as below:

Threshold Description NTC Temperature/’C | NTC Voltage/V NTC Current/uA
NTC Low Temperature Protection |0 2.182 80
NTC JEITA Low Temperature for | 5 1.764 80

Reducing Current

NTC JEITA Low Temperature for | 10 1.437 80
Returning to Normal

NTC JEITA High Temperature for | 40 0.466 80
Returning to Normal

NTC JEITA High Temperature for | 45 0.393 80
Reducing Target Voltage

NTC High Temperature Protection | 50 0.333 80

Resisters can be in series or parallel with the NTC thermistor to change the protection temperature range. If not
needing NTC protection, connect NTC pin to GND.

9.16 Segment Driver

The SW6201 integrates segment driver, and supports normal 188 segment and fast charge 188 segment with %
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and fast charge indication.

The normal 188 segment type is YF2252S-5. Its mechanical outline and circuit diagram is as below:

GU,G () 5(] DDUFD(:GQB
PU1_}7 S.00 : C[} Li_éjgglﬁijc

12.1

6.2(29")
8.00

0.45

o k0.5
i

2.0x4=8

3 2 23 4 4 55 51 21 31 4 5

Bl Cl'AQ Bg  ColDAERFe G A3 B3CY  DIE3F3G3

4 4 3 2 3 2 2 3 4 2 1 3 1 411

The normal 188 segment driver connection is as below:

—LED1/SCK T T T T T T |

- | LEDI/SCK __ AO0K |

L LED2/SDA | VWV d |

8 U LED/SEG | wireless charge mode |

8 — LED3/IRQ Driver | LO0K |

S - Or | LED2/SDA AN " |
—~LED4/12C

g = I2¢ : small current charge mode :

— LED5/CSET | |

I I

Rcset I |

i AN e ]

The fast charge 188 segment type is KHP302518, and is set when LED4/12C pin connects a 100K Q resister to
ground. Its mechanical outline and circuit diagram is as below:
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The fast charge 188 segment driver connection is as below:

— LED1/SCK ;' ——————————————— ';

Fast I 100K I
LED2/SDA LED1/SCK

Charge | ~LED2/SD LED/SEG ' /SC AAN " |

1 — LED3/IRQ Driver I wireless charge mode |

o - Or ' 100K |

E — LED5/CSET : small current charge mode :

G Rcset | 100K |

ANA— | LEDAIZC AN, R

| fast charge 188 segment |

o ELED/BSBT | py pp /BSET : :

L - - - |

In discharge mode, segment will keep on to indicate battery capacity. When battery capacity is lower than 5%,
segment will flicker with frequency of 1Hz. When battery is low power, segment 0% will flicker 5 times to
indicate battery needs to charge and then power off.

In charge mode, segment units will flicker to indicate battery capacity.

In abnormal situation such as output over current, output short, input over voltage, chip over temperature and
NTC protection, segment will flicker 5 times to indicate abnormal situation and then power off.
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9.17 Led Driver

ZHUHAI ISMARTWARE TECHNOLOGY CO., LTD.

The led driver supports 3/4/5 LEDs.

When connecting 5 LEDs, the LEDs connect way is as below:

LEDL/SCK L ook :
"M es | RSe[| R : — o
x ¥ x ¥ % LED1 wireless charge mode I
teaf ([ LEDgf LED/SEG : 100K |
LED2/SDA | priver | LED2/SDA A pn 1 :
_ LED3/IRQ Or I small current charge mode |
U 12C [ |
[ LED4/12C : :
y W [ LED5 /CSET | |
When discharging, battery capacity is shown as:
Capacity LED1 LED2 LED3 LED4 LED5
80~100% On On On On On
60~80% On On On On Off
40~60% On On On Off Off
20~40% On On Off Off Off
5~20% On Off Off Off Off
1~5% Flicker Off Off Off Off
0% Off Off Off Off Off
When charging, battery capacity is shown as:
Capacity LED1 LED2 LED3 LED4 LED5
100% On On On On On
80~99% On On On On Flicker
60~80% On On On Flicker Off
40~60% On On Flicker Off Off
20~40% On Flicker Off Off Off
0~20% Flicker Off Off Off Off

When connecting 4 LEDs, the LEDs connect way is as below:
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LED1/SCK r T e |
O 100K
= I
v % v % LED1 | wireless charge mode I
LED4 \\ LED2 \\ LED/SEG | 100K I
3LED2/SDA Driver | LED2/SDA AN " :
_ LED3/IRQ Or : small current charge mode |
LED4/12C | I
Rcset | [
When discharging, battery capacity is shown as:
Capacity LED1 LED2 LED3 LED4
75~100% On On On On
50~75% On On On Off
25~50% On On Off Off
5~25% On Off Off Off
1~5% Flicker Off Off Off
0% Off Off Off Off
When charging, battery capacity is shown as:
Capacity LED1 LED2 LED3 LED4
100% On On On On
75~99% On On On Flicker
50~75% On On Flicker Off
25~50% On Flicker Off Off
0~25% Flicker Off Off Off
When connecting 3 LEDs, the LEDs connect way is as below:
LED1/SCK = I
O 100K
= I I
\,\ . \\ I LED1/SCK AN " |
3 ] % LED1 | wireless charge mode |
LED2 \\ LED/SEG I 100K |
LED2/SDA Driver | LED2/SDA AN " I
_ LED3/IRQ Or : small current charge mode :
= 12C | I
o LED4/12C | |
Rcset I |
i AN, 5 LED5/CSET | |
_— e e e — — — — — — — —_ —_ = |

Mode: iISW_Release_DS055 v1.3

% 18 B 4k 24 5

www.ismartware.com



PR i A REAT HAAD A TR 8]

[isw = il

When discharging, battery capacity is shown as:

ZHUHAI ISMARTWARE TECHNOLOGY CO., LTD.

Capacity LED1 LED2 LED3
66~100% On On On
33~66% On On Off
5~33% On Off Off
1~5% Flicker Off Off
0% Off Off Off
When charging, battery capacity is shown as:

Capacity LED1 LED2 LED3
100% On On On
66~99% On On Flicker
33~66% On Flicker Off
0~33% Flicker Off Off

The led driver supports low power indication. When battery is low power, LED1 will flicker 5 times to indicate
battery needs to charge and then power off.

In abnormal situation such as output over current, output short, input over voltage, chip over temperature and
NTC protection, all LED will flicker 5 times to indicate abnormal situation and then power off.

9.18 Fast Charge Led

The SW6201 integrates fast charge LED driver through FLED/BSET pin. When in input or output fast charge
status, FLED/BSET pin will drive low to turn on fast charge led.

9.19 KEY

The SW6201 integrates key function. It supports push key, and supports short key, long key and double short
key.

Short key: Type-Al port, Type-C port of light load and segment/led driver will turn on;
Long key: When in small current charge mode, enter or quit small current charge mode.

Double short key: Type-Al/Type-A2 port, Type-C output port and segment/led driver will turn off ;

9.20 12C Interface

The SW6201 integrates 12C interface, supports 100K/400K rate. 12C interface and Segment/led driver are
shared the same four pins, identifying by seting led4/i2c pin. When using as 12C interface, LED4/12C should
connect to ground. Wireless charge, small current charge modes are set by register in 12C mode.
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—LED1/SCK
— LED2/SDA
MCU {1 LED/SEG
_ LED3/IRQ Driver
- Or
—LED4/12C 12C
Reset
i AN, O LED5/CSET

Read Timing:

Slave address : 0x3C
Register address:  0xBO0

| 1st step | 2l Rfe}7 |

< > >

| |
RV ANV AVATAVAV AN R AVAVAVAUAVANANANA
| | 1

|

: wr ack : ack |I

| | I

| | !
. \ |
| T

3 step 4 step :

|
|
|
SDA yR\ ‘ \ I rd \l ack DT DE L D D4 D3 | D2 ] D1 | DO IHHCk‘ P’
|
|

Write Timing:

Slave address : 0x3C
Register address:  0xBO
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1st step 2nd step

o [ ol fm [ o) = o
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10. Typical Application Circuits

|+ &

LEDUSEK o =
LEDUSOA o =

9
3 g o o E ; ]
g HEEEREEERE option AD8420
2| o 2l 2| 5| g of 3| of o =
w 3|2 LR EREEER b
128y 3
= @ = 1
Tygzeiegsld o :
] SHELD!
SHIELDZ
coma Loz bba " oere GaTEs (2L CATES T SHELD
- SHIELD4
1 sar 2 2 catem -
T l l sw GATEAT = GSEWICRO_B
3 m  catea CE_0.jufNey a3 o
o ca cs . swz GATEAZ - Q3420
SAT_JACK i ZFNEY T ZuFNEY DIuFIY ouTe Jvoutat
- swa vouT3 A
NTC 50 53] [ gt
s m L Girnsi Surrnsi- Saensy £ 13
asT vourz cia 10025V
= = VOUTAL 3 % 2uF 125
= GhD B VOUTA1 vourt - = = = GATEAL 3 sheor
L Lt VBUSAI VOuTSN D) GO GHD L SHEELD2
oo vBusa 2 | \ausa vourse |2 aHp L EE_TVPE
vBusc 9 | gusc \eDysck |2 LEDUSCK o D
voute 0 21 LED2SDA [ LEDI/SCE AO3420 CONNT
voute b jm LEDO/S0A ProT =D Juoutaz veusaz _ fFo
g ¥ ] 488 LED2/SDa NOR [T e L —
8888 188 e
sd5E888283¢% LEDY/TRO oo 00125V >
W ol o 2 2| 2| 5] 2 2] & LEnasize | SaTEARZ ]
S I B = 22 SHELDY
o LERs/cspr | Hsaeoe
b\ 1 B_TYPE ¢
T =
g [/ .
g Lgi =T LER2/sna oc g RS .
LED3/TRO 188 as onn 42 Tanoz GND3 GHD
SEG A03420 TR SSR2 SSTNR2
a4 1EDA/IIC lvoure vBusc — Ag | SSRXnz S5TénZ 7 — ygusc
AV 1T —7g| VBUS2 VBUS3 —dgr—
LEDS/CSET DMC. 7] SEut g e ——
e 0P e o —
Rbset: Reset: ELED/BSET | oir il
20K: 10000mih GATEC 10uFr2svy VBUSE I-\Efgx‘m VSEL'? [B7— veusc
36K: 20000mih; —a7| SSDA1  SSRXm! [HI—
rEnisscx l
53K: 30000mah: = anD AT STl SSRN Ta onp
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11. Mechanical and Packaging
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11.1 Package Summary
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D | |
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/’ e Nd
_EXPOSED THERMAL ,
PAD ZONE BOTTOM VIEW
e
u‘ z
11.2 Package Outline and Dimensions
Dimension in Millimeters
Symbol
MIN NOM MAX
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.15 0.20 0.25
c 0.18 0.20 0.25
D 4.90 5.00 5.10
D2 3.30 3.40 3.50
e 0.40BSC
Nd 3.60BSC
E 4.90 5.00 5.10
E2 3.30 3.40 3.50
Ne 3.60BSC
L 0.35 0.40 0.45
K 0.20 - -
h 0.30 0.35 0.40
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12. Revision History

V1.0 Initial version.

V1.1 Modify description of NTC protection in boost mode.
V1.2 Modify company logo.

V1.3 Modify PD PDO prameters.
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