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1 General Description

SH366301 is a protection IC for lithium-ion/ lithium polymer rechargeable batteries, including voltage detection circuits with
strict accuracy and delay circuits. It aims for protecting 1-cell lithium-ion/ lithium polymer rechargeable battery packs from
overcharged, overdischarged, and over-current status.

The SH366301 is a high voltage tolerance CMOS-based protection IC for rechargeable one-cell lithium-ion/ lithium
polymer battery,aiming to detect over-charged/over-discharged status of one-cell Li+,along with excessive load current and
charge current, protect the battery from the conditions described above. What's more,SH366301 contains short-circuit
protector function to prevent excessive short-circuit current.

When the SH366301 detects over-charged voltage or charging over-current, the output of CHG pin switches to “L"(low)
level after the internally fixed delay time. When the SH366301 detects over-discharged voltage or discharging over-current, the
output of DSG pin switches to “L”"(low) level after the internally fixed delay time.

After detecting over-charged voltage, the output of CHG can returns “H”(high) when one of the two following requirements
is met:

(1)the cell voltage decreases lower than Voyr (over-charged release voltage);

(2)the cell voltage decreases lower than Vo (over-charged detection voltage),and a discharging current is detected (the

load is connected to the circuit).

After detecting over-discharged voltage, the output of DSG pin returns to “H” when one of the two following requirements
is met.

(1)The cell voltage increases higher than Vyyr (over-discharged release voltage);

(2) the cell voltage gets higher than Vy, (over-discharged detection voltage),and a charger is connected.

When the charging over-current is detected,SH366301 will quit the charging over-current status and CHG returns to “H”
level if the load circuit is connected.

When the discharging over-current or short-circuit current is detected, SH366301 will quit the discharging over-current or

short-circuit status and DSG pin returns to “H” level if the load circuit is removed.

Part NO VOV VOVR VUV VUVR VD0C1 VDOC2 VSC VSC2 VCOC
' (V) (V) (V) (V) | (mV) | (mV) | (mV) | (YES/NO) | (mV)
SH366301R6/008R6Y-AAAQ0 | 4.475 | 4.325 | 2.350 | 2.550 10.5 15 40 YES -15
kR
OV battery Charge|] Power Down
Part.No tov tuv | tboct | thocz | tsc | tcoc | tere (Allowed/ Mode
() [(ms) [ (s) | (ms)] (ws) | (ms))(mS)| porpidden) | (YESINO)

SH366301R6/008R6Y-AAAQQ 1.0 64 3.584 16 280 16 48 Allowed YES
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2 Block Diagram

SH366301R6/008R6Y-AAAQ0
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Fig 1. SH366301 Block Diagram
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3 Pin Descriptions

CTL [1] (8] NC
VM [2] 7] vi
SH366301
CHG |[3] 6] VDD
DSG | 4] 5] GND

Fig 2. Pin Configuration of SH366301

Table1. SH366301 pin description (Total 8 pins.)

Pin NO. Pin Name 110 Function Description
1 CTL I Input pin to control charge or discharge
2 VM | Load and charger detection pin;
3 CHG 0] Drive pin of charge MOSFET;
4 DSG 0] Drive pin of discharge MOSFET;
5 GND | Input pin for negative power supply;
6 VDD | Input pin for positive power supply;
7 Vi | Current detection pin;
8 NC - No connection ;

4  Absolute maximum ratings

(Ta=25°C,GND=0V)

Item Pin Name Absolute maximum ratings Unit
Input voltage between VDD pin and GND pin VDD GND-0.3 to GND+6.0 V
VI/CTL input voltage VI/CTL GND-0.3 to VDD+0.3 V
VM pin input voltage VM VDD-28 to VDD+0.3 V
CHG pin output voltage CHG Vym-0.3 to VDD+0.3 V
DSG pin output voltage DSG GND-0.3 to VDD+0.3 \
Operation ambient temperature - -40 to 85 °C
Storage temperature - -55 to 125 °C
Notel: If the actual operating parameter exceeds the range of absolute maximum ratings,the components

of SH366301 will be permanently damaged. Only when the operating parameters are among the regulated range
above, the relevant functions can be guaranteed in normal working status.
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5 Electrical characteristics

5.1 Electrical characteristics(unless otherwise specified, Ta=25°C)

Symbol Item Min. Typ. Max. Unit C-:-r'::sutit
Vov Overcharge detection voltage 4.455 4.475 4.495 V A
Vovr |Overcharge release voltage 4.275 4.325 4.375 \% A

tov Overcharge detection delay time 0.7 1.0 1.3 s B
tovrk  |Overcharge release delay time 0.65 1.0 1.5 ms B
tovir  |Overcharge hysteresis release delay time 160 250 375 V& B
Vyv  |Overdischarge detection voltage 2.300 2.350 2.400 \% A
Vuvr |Overdischarge release voltage 2.475 2.550 2.625 \Y A

tuv Overdischarge detection delay time 44.8 64.0 83.2 ms B
tuvr  |Overdischarge release delay time 0.7 5.0 11.7 ms B
tovHR ’fi)rxzrdischarge hysteresis release delay 0.65 10 15 ms B

tep delay time of entering Power Down Mode 0.4 1.0 2.5 ms

teor  |delay time of quitting Power Down Mode 0.7 1.0 1.3 ms B
Vpoc1 |Discharge overcurrent 1 detection voltage 9.0 10.5 12.0 mV B
tooct Erisecharge overcurrent 1 detection delay 2 509 3.584 4.659 s B
Vbocz |Discharge overcurrent 2 detection voltage 12 15 18 mV B
toocs Ei)risé:harge overcurrent 2 detection delay 1.2 16.0 208 ms B
Vsc Short circuit detection voltage 36 40 44 mV B

tsc Short circuit detection delay time 196 280 364 us B
Vscz2  |Short circuit 2 detection voltage VDD-1.4 | vDD-0.8 | VDD-0.3 B

Vbocr |Discharge overcurrent release voltage 0.78*vDD | 0.83*VDD | 0.86*VDD B
toocr  |Discharge overcurrent release delay time 0.65 1.0 1.5 ms B
Vcoc |Charge overcurrent detection voltage -16.5 -15.0 -13.5 mV B

tcoc  |Charge overcurrent detection delay time 11.2 16.0 20.8 ms B

tcock  |Charge overcurrent release delay time 160 250 375 V& B
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Symbol Item Min. Typ. Max. Unit C-:-I::sutit
Vcuen |CHG output high voltage VDD-0.15 | VDD-0.02 vDD \Y F
Vpsen |DSG output high voltage VDD-0.15 | VDD-0.02 VDD \% F

Vip |Load detection voltage 0.3 0.35 04 \% B
Vcp1  |Charger detection voltage GND-0.01 GND GND+0.01| V B
Vcepz |Charger detection voltage 2 0.6 0.7 1.2 \% B
Ve  |CTL voltage 0.6 0.8 1.2 \% B
VocHa |Minimum charger voltage 0.7 1.1 1.5 \Y D

lcc  |Operating current (normal mode) 1 2 3 MA C

lep  |Current consumption of sleep status 0.01 0.03 0.05 MA C

Rpn  |Internal pull-up resistance of DSG pin 0.5 1.0 1.7 kQ D

Rch  |Internal pull-up resistance of CHG pin 1.2 2.5 5.0 kQ D

RpL  |Internal pull-down resistance of DSG pin 21 3.1 4.1 kQ D

RcL  |Internal pull-down resistance of CHG pin 1.6 2.5 4.0 kQ D

e s e R

o [jocimedungtiopeteaalenSeanl gy | a5 | oo || e

o [eimedunotersrostatecion o | x| o |w|

The time during the period that the CHG pin
tc.  |decreases from VDD-0.5 to the voltage of 15 47 60 uS E
VM

tor gieslsza:gneg of inhibition for charging and 33.6 48.0 62.4 ms B
torir gﬁlc?)(;itsir;'\hea(r)gfirghibition release for charging 112 16.0 20.8 ms B
Rvms |Internal pull-down resistance of VM pin 7.5 10 15 kQ D
Rvmp |Internal pull-up resistance of VM pin 0.5 1.25 2.5 MQ
RcrL  |Internal resistance of CTL pin 2.50 5.00 10.00 MQ
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5.2 Electrical characteristics(unless otherwise specified, Ta=-25°C~70°C)

Symbol Item Min. Typ. Max. | Unit CT::J“
Vov |Overcharge detection voltage 4.450 4475 4.500 \% A
Vovr |Overcharge release voltage 4.270 4.325 4.380 \% A
tov  |Overcharge detection delay time 0.6 1.0 1.4 s B
tovk  |Overcharge release delay time 0.5 1.0 2.0 ms B
tovir |Overcharge hysteresis release delay time 125 250 500 us B
Vuv |Overdischarge detection voltage 2.295 2.350 2.405 \% A
Vuvr |Overdischarge release voltage 2.465 2.550 2.635 \% A

tuv  |Overdischarge detection delay time 38.4 64.0 89.6 ms B
tuvr  |Overdischarge release delay time 0.6 5.0 12.6 ms B
tuvur |Overdischarge hysteresis release delay time 0.5 1.0 2.0 ms B

tep  |delay time of entering Power Down Mode 0.4 1.0 2.5 ms B
teor  |delay time of quitting Power Down Mode 0.6 1.0 1.4 ms B
Vboct |Discharge overcurrent 1 detection voltage 8.5 10.5 12.5 mV B
tooc1 |Discharge overcurrent 1 detection delay time| 2.330 3.584 4.838 s B
Vpoc2 |Discharge overcurrent 2 detection voltage 12 15 18 mV B
toocz |Discharge overcurrent 2 detection delay time 9.6 16 22.4 ms B
Vsc |Short circuit detection voltage 35.5 40.0 445 mV B

tsc  |Short circuit detection delay time 168 280 392 us B
Vsco |Short circuit 2 detection voltage vDD-1.4 | VDD-0.8 | VDD-0.3 B

Vpocr |Discharge overcurrent release voltage 0.78*vDD | 0.83*vDD | 0.86*VDD B
toocr |Discharge overcurrent release delay time 0.5 1.0 2.0 ms B
Vcoc |Charge overcurrent detection voltage -17 -15 -13 mV B

tcoc |Charge overcurrent detection delay time 9.6 16.0 22.4 ms B

tcocr [Charge overcurrent release delay time 125 250 500 us B
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Symbol Item Min. Typ. Max. Unit C.:-li:sutit
Vchen |CHG output high voltage VDD-0.15 |VDD-0.02 VDD \Y F
Vpsen |DSG output high voltage VDD-0.15 [VDD-0.02 VDD \Y F

Vip |Load detection voltage 0.3 0.35 0.4 V B
Vcp1  |Charger detection voltage GND-0.01 GND | GND+0.01| V B
Vepz |Charger detection voltage 2 0.6 0.7 1.2 Vv B
Ve |CTL voltage 0.6 0.8 1.2 \% B
VocHa [Minimum charger voltage 0.5 1.1 1.7 \Y D

Icc |Operating current (normal mode) 1 2 4 MA C

lpp  |Current consumption of sleep status 0.01 0.03 0.10 MA C

Rpn  |Internal pull-up resistance of DSG pin 0.5 1.0 1.7 kQ D

Rch  |Internal pull-up resistance of CHG pin 1.2 2.5 5.0 kQ D

RpL  |Internal pull-down resistance of DSG pin 21 3.1 4.1 kQ D

RcL  |Internal pull-down resistance of CHG pin 1.6 2.5 4.0 kQ D

s e R R

o [ocimedangtiegenoaiatenseanl gy | a5 | w00 |us|

o fieimedunterorostaecion o | s | w0 |uw| e

The time during the period that the CHG pin
tc.  |decreases from VDD-0.5 to the voltage of 15 47 60 V& E
VM

tor gieslsza:g?neg of inhibition for charging and 28.8 48.0 672 ms B
torir gﬁl(?i/ji’g::nhea?;innghibition release for charging 96 16.0 294 ms B
Rvms |Internal pull-down resistance of VM pin 7.5 10 15 kQ D
Rvmp  [Internal pull-up resistance of VM pin 0.25 1.25 3.50 MQ
RcrL  |Internal resistance of CTL pin 1.25 5.00 15.00 MQ C
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5.3 Electrical characteristics(unless otherwise specified, Ta=-40°C~85°C)

Symbol ltem Min. Typ. Max. | Unit | 1ot
Vov |Overcharge detection voltage 4.440 4475 4.510 \% A
Vovr |Overcharge release voltage 4.265 4.325 4.385 \Y A

tov  |Overcharge detection delay time 0.5 1.0 15 s B
tovk |Overcharge release delay time 0.5 1.0 2.0 ms B
tovur [Overcharge hysteresis release delay time 150 250 500 V& B
Vyv |Overdischarge detection voltage 2.290 2.350 2.410 \Y, A
Vuvr |Overdischarge release voltage 2.450 2.550 2.650 \% A

tuv  |Overdischarge detection delay time 32 64 96 ms B
tuvr  |Overdischarge release delay time 0.5 5.0 13.5 ms B
tovHR t?r::zrdischarge hysteresis release delay 05 10 20 ms B

tep  |delay time of entering Power Down Mode 0.4 1.0 2.5 ms B
teor  [delay time of quitting Power Down Mode 0.5 1.0 1.5 ms B
Vpoct1 |Discharge overcurrent 1 detection voltage 8.5 10.5 12.5 mV B
tooct iiDriT?gharge overcurrent 1 detection delay 1792 3,584 5376 s B
Vpocz |Discharge overcurrent 2 detection voltage 11.5 15.0 18.5 mV B
toocs E)ri:gharge overcurrent 2 detection delay 8 16 24 ms B
Vsc [Short circuit detection voltage 35.5 40.0 445 mV B

tsc  |Short circuit detection delay time 140 280 420 MS B
Vscz2 |Short circuit 2 detection voltage VDD-1.4 | VDD-0.8 | VDD-0.3 \% B

Vpocr [Discharge overcurrent release voltage 0.78*vDD | 0.83*VDD | 0.86*VDD | mV B
toocr [Discharge overcurrent release delay time 0.5 1.0 2.0 ms B
Vcoc |Charge overcurrent detection voltage -17 -15 -13 mV B

tcoc |Charge overcurrent detection delay time 8 16 24 ms B

tcocr [Charge overcurrent release delay time 125 250 500 us B
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Symbol Item Min. Typ. Max. |Unit C.:-ﬁ:sutit
VcheH |CHG output high voltage VDD-0.15 | VDD-0.02 VDD \ F
VpseH [DSG output high voltage VDD-0.15 | VDD-0.02 VDD \Y F
Vip |Load detection voltage 0.30 0.35 0.40 \% B
Vcot1  |Charger detection voltage GND-0.01 GND GND+0.01| V B
Vep2 |Charger detection voltage 2 0.6 0.7 1.2 \% B
Vero |CTL voltage 0.6 0.8 1.2 V B
Vocha |Minimum charger voltage 0.5 1.1 1.7 \ D
Icc  |Operating current (normal mode) 1 2 4 MA C
Ipp  |Current consumption of sleep status 0.01 0.03 0.10 MA C
Rpn  |Internal pull-up resistance of DSG pin 0.5 1.0 1.7 kQ D
Rch  |Internal pull-up resistance of CHG pin 12 25 5.0 kQ D
RpL |Internal pull-down resistance of DSG pin 2.1 3.1 4.1 kQ D
RcL  |Internal pull-down resistance of CHG pin 1.6 2.5 4.0 kQ D
oo [ medrmgisporcaravenssl 5 |y | s[4 e
o [oimedreevereioavetensel o | s | w || e
The time during the period that the CHG

tcn |pin rises from the voltage of VM to 10 25 40 V& E
VDD-0.5
The time during the period that the CHG

tc.  |pin decreases from VDD-0.5 to the 15 47 60 us E
voltage of VM

tor gieslgr):at:;ggof inhibition for charging and 24 48 72 ms B
e[S e o priion ooz ol [ ig | o e g
Rvms [Internal pull-down resistance of VM pin 7.5 10 15 kQ D
Rvwmp |Internal pull-up resistance of VM pin 0.25 1.25 3.5 MQ D
RcrL  |Internal resistance of CTL pin 1.25 5.00 15.00 |MQ C

Note2: The current flowing into the chip is negative, such as leak current. The current flowing out of the

chip is positive, such as power consumption, pull current.
Note3: Refer to test circuits in chapter 7.
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6 Function Description
6.1 Normal status
When all the following conditions are satisfied, SH366301 is in normal status:
(1). The battery voltage is between Vyy(over-discharged detection voltage) and Voy(over-charged detection voltage);

(2). The VI pin voltage of SH366301 is between Vcoc(charging over-current detection voltage) and Vpoc1 (discharging
over-current 1 detection voltage);

(3). CHG pin outputs VDD, DSG pin outputs VDD,charge and discharge MOSFET are both turned on.

6.2 Over-charged status

When all the following conditions are satisfied, SH366301 enters over-charged status and turns off the charge MOSFET:

(1). The battery voltage is higher than Vov (over-charged detection voltage);

(2). The condition of (1) lasts up to tov (over-charged detection delay time) or longer;

When one of the following conditions is satisfied, the over-charged status is released, and the charge MOSFET is turned
on:

(1). The voltage of the VM pin is lower than V p(without load connection), and the cell voltage is lower than Voyr
(over-charged release voltage),lasting up to tovr (over-charged release delay time) or longer;

(2). The voltage of the VM pin is higher than Vi p (with load connection), lasting up to tovir (over-charged release
hysteresis delay time) or longer, and the cell voltage is lower than Vov (over-charged detection voltage);

Note4: When SH366301 is in overcharge status,the discharging over-current detection and short-circuit

detection function is disabled .

(Cell voltage>Vov)
&(Delay time>toy)

Over-charged
status

(Cell voltage<VovRr)&(VM voltage<V| p)
&(Delay time>toyR)

(Cell voltage<V ov)&(VM voltage>V| p)
&(Delay time>tovHR)

Fig 3. Over-charged Protection

6.3 Over-discharged status
When all the following conditions are satisfied, SH366301 enters over-discharged status and turns off the discharge
MOSFET,the internal pull-up resistance is also turned on:

(1). The cell voltage is lower than Vyy(over-discharged detection voltage);
(2). The condition (1) lasts up to tyv (over-discharged detection delay time) or longer;

When one of the following conditions is satisfied, the over-discharged status is released, and the discharge MOSFET is
turned on:

(1). The voltage of the VM pin is not lower than Vcp1 (without charger plugged in), and the cell voltage is higher than
Vuvr ,lasting up to tuvr(delay time of over-discharged release detection);

(2). The voltage of the VM pin is lower than Vcps (with charger plugged in)lasting up to tuvir (delay time of
over-discharged release hysteresis) or longer, and the cell voltage is higher than Vyy(over-discharged detection voltage);

Note5: When cell voltage is lower than Vyy,the charging overcurrent detection function is disabled.
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(Cell voltage<V/yy)
&(Delay time>tyy)

Over-discharged
status

(Cell voltage>V/yyr)&(VM voltage>Vcp)
&(Delay time>tyyR)

(Cell voltage>Vyy)&(VM voltage<Vcp)
&(Delay time>tyyHRr)

Fig 4. Over-discharged Protection

6.4 Power Down status
When the system is over-discharged,SH366301 will enter Power Down status when all the following conditions are
satisfied,and the internal pull-up resistance of SH366301 is turned on:

(1).The voltage of VM pin is higher than VDD-0.8;
(2). The condition of (1) lasts for longer thatep (delay time of entering power down status ).

When system is in Power Downstatus,SH366301 will quit the Power Downstatus when all the following conditions are
satisfied,and the system enters into over-discharged status.

(1).The voltage of VM pin is lower than Vcpa(typical value of charger detection voltage2);

(2).The condition of (1) lasts for longer than tppr (delay time of quitting power down state ).

6.5 Discharging over-current status
SH366301 has three levels for discharging over-current protection, Vpoc1 (discharging over-current 1 detection voltage) is
lower than Vpoc; (discharging over-current 2 detection voltage), Vpoc2 is lower than Vsc(short-circuit detection voltage), tooct

(delay time of discharging over-current detection 1) is larger than tpoc2 (delay time of discharging over-current 2 detection),
toocz is larger than tsc (short-circuit detection delay time).

When all the following conditions are satisfied, SH366301 enters discharging over-current status and turns off the
discharge MOSFET:

(1). The VI pin voltage of SH366301 is higher than Vpoc1/Vboc2/ Vsc;

(2). The condition (1) lasts up to tpoc1/tboc2/tsc;

When all the following conditions are satisfied, the discharging over-current status is released:
(1). Load is removed or charger is connected(the VM voltage is lower than Vpocr);

(2). The condition (1) lasts up to tpocr (delay time of discharging over-current release).

Note6: When SH366301 is in discharging over-current status, SH366301 will turn on the internal pull-down
resistance and pull VM pin down to GND,in order to judge whether the outside load is removed.

Fig 5. Discharging over-current 1 Protection

(The VI voltage>Vpoc1)
&(Delay time>tpoc1 )

Discharging
over-current
status

(Load disconnection or charger connection)
&(Delay time>tpocR)

12/26



= SH366301R6/008R6Y-AAAQ0

6.6 Discharging short-circuit 2 status

SH366301 contains discharging short-circuit 2 protection,when both of the following conditions are satisfied,system enters
discharging short-circuit 2 status and turns off the discharge MOSFET:

(1). The VM pin voltage is higher than Vscz(discharging short-circuit 2 detection voltage);

(2). The condition (1) lasts up to tsc;

When all the following conditions are satisfied, the discharging short-circuit 2 status is released:

(1). The load is disconnected or the charger is connected(the voltage of VM pin is lower than Vpocr);

(2). The condition (1) lasts up to tpocr;

6.7 Charging over-current status
SH366301 contains charging over-current protection funtion, when all the following conditions are satisfied, system enters
charging over-current status and turns off the charge MOSFET:

(1). The VI pin voltage of SH366301 is lower than Vcoc(charging over-current detection voltage);
(2). The condition (1) lasts longer than tcoc(delay time of charging over-current detection);

When all the following conditions are satisfied, the charging over-current status is released:

(1). The load is connected (the voltage of the VM pin is higher than V\p);

(2). The condition (1) lasts longer than tcocr(delay time of charging over-current release);

Fig 6. Charging over-current Protection

(The VI voltage<Vcoc)
&(Delay time>tcoc)

Charging
over-current
status

(Load connection)
&(Delay time>tcocRr)

6.8 Function for 0V battery charging

When the battery voltage is 0V,the battery can be charged if using a charger the voltage of which is higher than Vocua,
actual required voltage of the charger varies according to the different threshold voltage of charge MOSFET.

6.9 Control logic of CTL pin
SH366301 concentrates external pin to control charge and discharge MOS, it enters charge-and-discharge inhibition
status when the following conditions are satisfied :

(1).The voltage of CTL pin is higher than Vc1i; when voltage of CTL is in this range, we define CTL pin as in the activated
condition.

(2).The condition (1) lasts longer than tcr.(delay time of inhibition for charging and discharging);
When the following conditions are satisfied, the inhibition for charging and discharging will be released :

(1). The voltage of CTL pin is converted lower than Vet ; when voltage of CTL is in this range, we define CTL pin as in the
inactivated condition.

(2). The condition (1) lasts longer than tcrir(delay time of inhibition release for charging and discharging);

Note7: When the system is in over-discharged status ,the function to control charge /discharge MOS via
CTL pin is disabled .
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7 Test Circuits

7-1. Overcharge detection voltage (Vov) & Overcharge release voltage(Vovr)
[ Test Circuit]: A
[ Description]: Set V1=3.4V,V2 = 0V,connect VI and CTL pin to GND.Increase V1 until the voltage of CHG pin drop to
low,the present V1 is Vov.Then decrease V1 from present voltage,until the voltage of CHG pin returns to normal,similarly,is
Vowr -

7-2. Overdischarge detection voltage (Vuv) & Overdischarge release voltage (Vuvr)
[ Test Circuit]: A
[ Description]: Set V1=3.4V,V2 = 0.1V,connect VI and CTL pin to GND.Decrease V1 until the voltage of DSG pin drop to

low, the present V1 is Vyy .Then Increase V1 from present voltage,until DSG pin returns to normal,similarly,is Vyyr -

7-3. Discharge overcurrent 1 detection voltage (Vboc1)
[ Test Circuit]: B
[ Description]: Set V1=VDD-1=3.4V,V5=0V,disconnect VM from V2,connect switch 2 and switch 3,disconnect switch
1.Increase V5 until the following two requirements are satisfied.Then,the present V5 is Vpoc1.
(1)The DSG pin shuts down;
(2)The delay time between the rise of V5 and shutting down of DSG is around 3.584s.

7-4. Discharge overcurrent 2 detection voltage (Vpoc2)
[ Test Circuit): B
[ Description): Set V1=VDD-1=3.4V,V5=0V,disconnect VM from V2,connect switch 2 and switch 3,disconnect switch
1.Increase V5 until the following two requirements are satisfied.Then,the present V5 is Vpoca.
(1)The DSG pin shuts down;
(2)The delay time between the rise of V5 and shutting down of DSG is around 16ms.

7-5. Short circuit detection voltage(Vsc)
[ Test Circuit): B
[ Description): Set V1=VDD-1=3.4V,V5=0V,disconnect VM from V2,connect switch 2 and switch 3,disconnect switch
1.Increase V5 until the following two requirements are satisfied.Then,the present V5 is Vsc.
(1)The DSG pin shuts down;
(2)The delay time between the rise of V5 and shutting down of DSG is around 280us.

7-6. Short circuit detection voltage(Vsc2)/ Discharge overcurrent release voltage (Vpocr)
[ Test Circuit]: C
[ Description]: Set V1=VDD-1=3.4V,V2=V5=0V,connect switch 2,disconnect switch 1.Increase V2 until DSG pin shuts
down,the present V2 is Vsco. Then decrease V2 to OV,decrease VDD-1 of the extra test circuit until DSG pin returns
high,similarly,is Vpocr.

7-7. Charge overcurrent detection voltage (Vcoc)
[ Test Circuit): B
[ Description): Set V1=3.4V,V2=V5=0V,connect switch 2,disconnect switch 1 and switch 3.Decrease V5 untill CHG pin
shuts down.Then,the present V5 is Vcoc.

7-8. Load detection voltage (V.p)
[ Test Circuit]: B
[ Description): Set V1=4.7V,V2=V5=0V,connect switch 2,disconnect switch 1 and switch 3,the CHG pin turns low,then

decrease V1 to 4.45V .Increase V2 till the point where CHG returns high.The present V2 is Vp.
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7-9. Charger detection voltage 1(Vcp1)
[ Test Circuit]: B
[ Description]: Set V1=2.2V,V5=0V,V2=0.1V,connect switch 2,disconnect switch 1 and switch 3,the DSG pin turns

low.Then increase V1=2.45V.Decrease V2 gradually,if V2 is decreased to 0V while DSG still keeps low,then continue decrease
V2 to negative( adjustment step is 1mV),till the DSG returns high.The present V2 is the Vcp1.

7-10. Charger detection voltage 2(Vcp2)
[ Test Circuit): B
[ Description]: Set V1=2.2V,V5=0V,V2=1.0V,connect switch 2,disconnect switch 1 and switch 3,the DSG pin turns

low.Then increase V1=2.7V.Decrease V2 gradually till the DSG returns high.The present V2 is the Vcp,.

7-11. CTL voltage (VcrL)
[ Test Circuit): B
[ Description): Set V1=3.4V,V2=V5=0V,V6=2V,connect switch1,disconnect switch 2 and switch 3,increase V8 till the point

where DSG and CHG pin turn down.The present V6 is Vet (around 0.8V).

7-12. Operating current in normal mode(lcc)
[ Test Circuit): C
[ Description]: Set V1=3.4V,V5=V2=0V, remove the extra test circuit of DSG,Connect switch 2 while disconnect switch

1,record the current at IC’s VDD pin.

7-13. Current consumption of over-discharged status (lrp)
[ Test Circuit]: C
[ Description]: Set V1 =1.8V, V5=0V, disconnect V2, remove the extra test circuit of DSG,Connect switch 2 while

disconnect switch 1,DSG pin turns down.Record the current at IC’s VDD pin,which is lpp.

7-14. Internal pull-down resistance of VM pin (Rvms)
[ Test Circuit]: D
[ Description]: Set V1=V2=3.4V,V5=0V,remove V3 and V4,connect switch 2 while disconnect switch 1, disconnect VM

from V2,DSG pin turns low.Record the current at IC’s VM pin Iyy,then calculate the result: Ryms=3.4V/Iyy.

7-15. Internal pull-up resistance of VM pin (Rvwvp)
[ Test Circuit]: D
[ Description): SetV1=2.2V, V2=V5=0V,remove V3 and V4,connect switch 2 while disconnect switch 1.Record the current

at IC’s VM pin Iyy,and calculate the Ryyp=V1/Iyy.

7-16. Internal resistance of CTL pin (RctL)
[ Test Circuit]: C
[ Description]: Set V1=3.4V, V2=V5=0V,V6=1.0V,connect switch 2 while disconnect switch 1,system operates on normal

status.Record the current at IC’s CTL pin Icr..Calculate Rer =V6/ Ict.

7-17. Internal pull-up resistance of DSG pin (Rpn)
[ Test Circuit]: D
[ Description]: Set V1=4.0V,V2=V5=0V,V3=V4=3.5V,connect switch 2 while disconnect switch 1,obtain the current flowing

out the DSG pin Ipo.Rpw=0.5V/ Ipo.
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7-18. Internal pull-up resistance of CHG pin (RcH)
[ Test Circuit): D
[ Description]: Set V1=4.0V,V2=V5=0V,V3=V4=3.5V,connect switch 2 while disconnect switch1,obtain the current flowing
out the CHG pin Ico. Rcn=0.5V/ Ico.

7-19. Internal pull-down resistance of DSG pin (Rpy)
[ Test Circuit]: D
[ Description]: Set VDD=2.2V,V2=V5=0V,V4=0.1V,connect switch 2 while disconnect switch 1,system enter
over-discharge protection system and DSG pin turns down.Obtain the current sinking into the DSG pin Ico.Rp=0.1V/ Ico.

7-20. Internal pull-down resistance of CHG pin (Rcy)
[ Test Circuit]: D
[ Description]: Set VDD=4.7V,V2=V5=0V,V3=0.1V,connect switch 2 while disconnect switch 1,system enter over-charge

protection system and CHG pin turns down.Obtain the current sinking into the CHG pin Ico.Rp.=0.1V/ Ico.

7-21. Overcharge detection delay time (tov)
[ Test Circuit]: B
[ Description]: Set V1=3.4V, V2=V5=0V,connect switch 2 while disconnect switch1,disconnect switch 3,system operates in

normal status.Then change V1 swiftly to 4.7V,the delay time between the point where V1 is higher than the actual Voy and
shutting down of CHG is exactly the tov.

7-22. Overdischarge detection delay time (tuv)
[ Test Circuit]: B
[ Description]: Set V1=3.4V, V2=V5=0V,connect switch 2 while disconnect switch 1,disconnect switch 3,system operates

in normal status.Then change V1 swiftly to 2.2V,the delay time between the point where V1 is lower than the actual Vyy and
shutting down of DSG is exactly the tyy.

7-23. Discharge overcurrent 1 detection delay time (tpoc1)

[ Test Circuit]: B
[ Description]: Set V1=VDD-1=3.4V,disconnect VM from V2,connect switch 2 and switch 3,disconnect switch1.Set

V5=12mV,connect VI to V5 swiftly,the delay time between the rise of VI and shutting down of DSG is exactly the tpoc1.

7-24. Discharge overcurrent 2 detection delay time (tpocz)

[ Test Circuit]: B
[ Description]: Set VDD=VDD-1=3.4V, disconnect VM from V2,connect switch 2 and switch 3,disconnect switch1.Set

V5=18mV,connect VI to V5 swiftly,the delay time between the rise of VI and shutting down of DSG is exactly the tpoca.

7-25. Short circuit detection voltage (tsc)

[ Test Circuit]: B
[ Description]: Set VDD=VDD-1=3.4V, disconnect VM from V2,connect switch 2 and switch 3,disconnect switch1.Set

V5=45mV,connect VI to V5 swiftly,the delay time between the rise of VI and shutting down of DSG is exactly the tsc.

7-26. Charge overcurrent detection delay time (tcoc)

[ Test Circuit): B
[ Description]: Set VDD=3.4V,V2=0V,connect switch 2 ,disconnect switch 3 and switch 1.Set V5=-18mV,connect VI to V5

swiftly,the delay time between the drop of VI and shutting down of CHG is exactly the tcoc.

16/26



= SH366301R6/008R6Y-AAAQ0

7-27. delay time of inhibition for charging and discharging (tct.)
[ Test Circuit): B
[ Description]: Set VDD 3.4V,V2=0V, V5=0V,connect switch 1,disconnect switch 2 and switch 3,system operates in normal
status.Set V6=3.4V,connect CTL to V6 swiftly. The delay time between the rise of CTL pin and the shutting down of both CHG
and DSG pinis tcrL.

7-28. delay time of inhibition release for charging and discharging (tcTLr)
[ Test Circuit): B
[ Description]: Set VDD 3.4V,V2=0V, V6=3.4V,V5=0V,connect switch 1,disconnect switch 2 and switch 3,CHG and DSG
pin turn down.Disconnect switch 3 swiftly. The delay time between the drop of CTL pin and the rise of both CHG and DSG pin is
terir.

7-29. Minimum charger voltage (Vocha)
[ Test Circuit): D
[ Description]: Set V1=V5=0V,V2=V3=-0.5V,connect switch 2,disconnect switch 1.Decrease V2 till the point where the
current at IC’'s CHG pin is higher than 1.0uA.Then,the Vocua=-V2 .

Note8: When testing 7-3(VD0(;1),7-4(VD002),7-5(V5(;),7-6(V5¢2&VDOCR),7-23(tD001),7-24(tDoc2),7-25(tsc),the VDD-1 will

be adjusted only in 7-6,s0 we should add another 3.4V to VDD-1,in the other items,the VDD-1 can be connected
to V1 directly for convenience.
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8 Typical application schematic
8.1 Application schematic of SH366301

P+IC+

Rvdd

—:Ij_—(’» VDD  CTL <1—I%I—Q
]Bal S | GND VM Rvm
AT
] 71w 3

8

o

CHG
= NC psG
SH366301
Rvi T
= P-IC-
GND NMOS NMOS

Fig 8. Application schematic of SH366301
8.2 External Components

Symbol Min. Typ. Max. Unit
1 Ruydd 100 330 1000 Q
2 Cudd 0.068 0.1 1 uF
3 Rvm 100 470 1000 Q
4 Rvi 1 3 20 mQ
5 Rer - 1 - kQ
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9 Timing Chart
9.1 Over-voltage and Under-voltage Chart

VoA i \
Vovr /
VDD
Vuvr
Vuv
A /
Vbsa (
GND >
A
/ \
VcHa
"N
VM >
A
Vboci
Vvi  GND >
Vcoc
A
Vvm Vb
GN | >
Charger < > <
Load »
e o O
t(')V tUV
SH366301 P o P iy =
Status < > > 5 e 1 3 > 1 »
Status:

1.Normal status;

2.0ver-charged status;

3.0ver-discharged status;

tov:Delay time of over-charged detection;
tuv:Delay time of over-discharged detection;
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9.2 Over-current Operation Chart

Vo
Vovr
Vbb
Vuv
Vuvr
>
>
A
Vbsa
GND >
A
—
VcHa
VM >
A
VDD
Vvm
Vip
GND >
Veo
A
VDD
Vsc
Vpoc1t
GND »
Vcoc L
< > <> < >
< < < Lt
tpoct tsc tcoc
Load < > < >
Charger < >
Skéi:6t6301 < ! ‘:2 > < ! ‘:2‘: ! ;:3 > 1 »
atus
Status:

1.Normal status;

2.Discharging over-current status;

3.Charging over-current status;

tpoci/tcoc:Delay time of Discharging/Charging over-current;
tsc:Delay time of short-circuit;
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10 Package dimensions

DFN 8L (1.6 X 1.6) (P0.40 T 0.55) Outline Dimensions

+

O

Top View

Side View

e

A2

unit: mm

D1

(1N
4—D|bl4— 1

Bottom View

Dimensions in mm
Symbol

MIN NOR MAX
A 0.50 0.55 0.60

A2 0.152REF
D 1.50 1.60 1.70
E 1.50 1.60 1.70
D1 1.30 1.40 1.50
E1 0.55 0.65 0.75
b 0.15 0.20 0.25

e 0.40TYP
L1 0.15 0.20 0.25
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11 Carrier Tape and Reel Information

DFNSL ( 1.6*1.6 ) unit : mm

Carrier Tape Dimensions

P 7 Sproket Holes —|k
/

A

' _ _ . _ _
\/' Y ) ) I Yy (7
. o, ), L /

™ - (
O \

User Direction of Feed

35 o)] X
?@T Hﬁ

' cavity

PIN1

-]

Reel Dimensions

*All dimensions are nominal

A 1.81 Dimension designed to accommodate the component width

1.81 Dimension designed to accommodate the component length

0.76 Dimension designed to accommodate the component thickness

8 Overall width of the carrier tape

Pitch between successive cavity centers

8.4 Reel width

O|lS|v|lxT| X | @
N

178 Reel diameter
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12 Mark Specification

 — R I R S— S—
@ N~ © O~@: Lot Number;
@~®: Product abbreviations(5A);

13 Product Name Structure

SH366301R6/008R6Y-AAA00

|—Code NO.
Tape&Reel
DFN(1.6*1.6)
PIN Number
DFN(1.6*1.6)
Product NO.
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14 Modification record

Modification record of SH366301 (AAA)

Detailed description Located pages Date
Original version V0.0 - 2019/12/25
Remove the parameter lyy in the sheet P6/8/10 2020/07/16
Add the specific description about test circuit P15/16/17/18 2020/07/16
Change the upper and lower limit of Ryms in the sheet P6/8/10 2020/09/14
Add the description about discharging short-circuit 2 Vsc2 P5/7/9/13/14 2020/09/14
Revise the test description and test circuit diagram P14/15/16/17/18 2020/10/21
(C))\t]::g;éﬂ:rge:é th):tilgon when measuring current consumption in P15 2020/11/04
Add the typical,Max and Min value in the sheet P5~P10 2020/11/20
Convert Rp. in the sheet from 0.5kQ to 3.1kQ@Typical P6/8/10 2021/01/25
Revise the test description and test circuit diagram P14/15/16/17/18 2021/02/24
Modify the test method of 7-1. 7-2. 7-12 and 7-13 P14/15 2022/06/09
Z(iggyetr?g;?ltif%g?gweﬂon of CTL voltage and add important notice P6/8/10/13/15/25 2022/07/01
Revise the package dimensions P22 2022/10/12
Modify the Test parameters of 7-23 . 7-24 . 7-25. 7-26 P16 2022/10/13
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IMPORTANT NOTICE
This manual is the property of Sino Wealth Electronic Ltd. and its affiliates ("Company"). This manual, including all of the
Company's products ("Products") described herein, is owned by the Company according to relevant laws or treaties. The
Company reserves all rights under such laws and treaties, and does not grant you any license to use its patents, copyrights,
trademarks and other intellectual property rights.

Any technical information in this manual, including functional descriptions and schematic diagrams, shall not be construed
as a license to use or exercise any intellectual property rights. The names and brands (if any) of the relevant third parties are
quoted in this manual are the property of their respective owners, for identification purposes only.

The Company does not make any warranty, expressed or implied, about this manual or any Product, including, but not
limited to, implied warranties of merchantability and fitness for a particular purpose. The Company shall not be liable for any use
of any of Product described in this manual out of its specifications or the Company’s standard. Except for the special Products
specified in the applicable agreement, the Products are designed, developed and manufactured for general commercial,
industrial, personal and/or domestic applications only. In particular, the Products are prohibited to be used in following fields,
such as military, national defense, nuclear energy, medical treatment and others that may cause personal injury, death or
environmental damage. Users shall take all actions to ensure that the Products are used and sold in accordance with applicable
laws and regulations.

The failure or malfunction of semiconductor products may occur. Users of the Products should therefore give thorough
consideration to safety design, including redundancy, fire-prevention measures and etc., to prevent any accidents, fire or
community damage that may ensue. Especially, the reference application circuit is not guaranteed to be suitable for the specific
application of mass production.

In the event that users breach the above statement, the Company shall not be liable in whole or in part, and users shall
hereby release the Company and its -agents and/or distributors from any claim, damage or other liability; At the same time,
users shall indemnify the Company and its agents and/or distributors against all claims, costs, damages and other liabilities,
including claims for personal injury or death, arising out of any unintended use of the Product.

The information in this manual is related to the Product only. The Company reserves the right to make changes,
modifications or improvements to this manual, the Products and services described herein at any time without prior notice.
Users are advised to contact our sales department before purchase.

The Company has the final right to interpret this manual.
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