MITSUMI Protection of Lithium lon Battery (one cell) MM1446

Protection of Lithium lon Battery (one cell)

Monolithic IC MM1446

This IC is a lithium ion battery protection IC that adds control using a fuse to the method of overcurrent
detection control used in the familiar MM1301 series. An OSI pin (charge control pin) also has been provided.

. Temperature conditions A: Ta=25 ~ 75°C, B : Ta=—20 ~ 70°C, C : Ta=0 ~ 50°C,
1 -Ce" Protectlon ICS D: Ta:o - 4000’ E: Ta=—20 - 250C

Package | Overcharge d Ove_rcharge Overche.arge Overdischarge | Overdischarge | Overcurrent
Model detection EESN RiEG EEEE detection resumption detection
temperature hysteresis It It It
VSOP-8B| voltage (V) conditions voltage (V) voltage (V) voltage (V) voltage (mV)
BW 4.270+0.030 C 100+30 2.5520.05 3.70 39.0+4.5
MM1446 Cw 4.270+0.030 C 100£30 2.55+0.05 3.70 52.0+4.5
DW 4.180+0.030 C 110430 2.50+0.05 3.10+£0.078 39.0+4.5
EW 4.280+0.030 C 110+30 2.50+0.05 3.10+£0.078 39.0+4.5

* The series will continue to be expanded.
* Overcharge and overdischarge voltages and overcurrent detection voltage can
be changed at the customer's request.

Features

1. Overcharge detection voltage Ta=0~ +50°C VceL +30mV

2. Overcharge detection dead time Cmo =0.1pF 1.0 sec

3. Consumption current (normal mode VceL = 3.5V) 14pA typ.

4. Consumption current (overdischarge mode VceL = 1.9V) 0.2pA typ.

5. Overcurrent protection release Load open: between both ends of battery pack

load of 500MQ or higher

VSOP-8B

Applications

Lithium ion battery packs (for battery protection)
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*1: Over-discharge detection voltage
*2: Over-charge detection voltage

Pin Assignment
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PIN No.

PIN Name

Function

1

GND

Negative power supply for this IC. Also act as detection voltage pin for the battery
connected between Vcc-GND.

CS1

Detection pin for voltage between CS1-GND.

When CS1 is connected with the Source of discharge FET, Detects overcurrent using an
external resistor and discharge current.

When CS1 is connected with CS2(4PIN), and connects with the Dorein of charge and
discharge FET, Detects overcurrent using an On state resistor of discharge control FET
and discharge current.

Discharge Current=CS1-GND Voltage / External Resistor

CS1-GND Voltage / On state resistance of discharge control FET

GD

N-ch FET gate connection pin for discharge control. Switches gate OFF when
overdischarge is detected, and for current protection. Switches gate ON when overcharge
is detected, and in normal state.

CS2

Detection pin for overcurrent mode release and start-up voltage.

Detected load release resets from overcurrent mode. When the battery is being charged
and the Voltage between CS2-GND during overdischarge mode falls bellow start-up
voltage, the bias current is drained to the interior circuit and operating status result.

0C2

Control pin for N-ch FET for charge control. Switches FET OFF by activating an external
transistor when overcharge is detected.
This operation continues until the voltage falls bellow overcharge release voltage.

TD

Overcharge detection dead time setting pin.
Taram = 10.0 X Crp (s)
Cm: TD pin external capacitance value (uF)

0C1

Overcharge detection output (input) pin. For overcharge detection, output goes high without
dead time set by TD pin. (Hysteresis does not go on until OC2 output goes high.)
Charging control FET is turned off by the OC2 pin when OC1 pin input is high.

8

Ve

Positive power supply for this IC. Also act as detection voltage pin for the battery connected
between Vce-GND.

Overcharge Mode : Battery Voltage > Overcharge Det. Voltage

Nomal Mode : Overdischarge Det. Voltage < Battery Voltage < Overcharge Det. Voltage
Discharge Current < Overcurrent Det. Voltage / External Det. resistor
Overdischarge Mode : Overdischarge Det. Voltage > Battery Voltage

Overcurrent Mode : Discharge Current > Overcurrent Det. Voltage / External Det. Resistor
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Absolute Maximum Ratings [IER5%®)

Item Symbol Ratings Unit
Storage temperature Tstc -40~+125 °C
Operating temperature Toprr -20~+70 °C
Supply voltage Vce max. -0.3~+12
OC1 Terminal Voltage Voci max.
. -0.3~Vcc
CS1 Terminal Voltage Vcst max.
OC2 Terminal Voltage Vocz max.
CS2 Terminal Voltage Ves2 max. ~0.6-Vee v
Allowable loss Po 170 (Alone) mW
Recommended Operating Conditions
Iltem Symbol Ratings Unit
Operating Temperature Torr -20~+70 °C
Supply Voltage Vor +0.9~+12 \%

= Yeqiglor=1 O s P17 (o (=) g k=11 [o5c] (Unless otherwise specified Ta=25°C, model name MM1446E)

Item Symbol Measurement Conditions Min. | Typ. | Max. | Unit
Current Consumption 1
I Vee=4.5V R =00 150 | 250
(Overcharge Mode) o o ot e wA
Current Consumption 2
I Vee=3.5V 14 | 2
(Nomal Mode) o ce=3:5 0 | nA
Current Consumption 3
I Vee=1.9V 02 | 05
(Overdischarge Mode) - e wA
Current Consumption 4
I Vee=1.9V (Ta=70°C 05 | 0.8
(Overdischarge Mode) ot e (Ta ) wA
t ti Vee=4.5V, Vip=0V
Current Consumption 5 Lecs cc=4.5V, V=0 45 uA
(OC1 Output) Roci=
Overcharge Ta=0°C ~ 50°C
V. 4.250(4.280|4.310| V
Detection Voltage A Vee=4.0V—4.5V, Vocy, 2 : L—H 50 804310
Overcharge Release Voltage| VaimL Vee=4.5V—+4.0V, Vocy, 2 : H—=L 4.120(4.170/4.220| V
Overcharge Hysteresis Voltage | Vaim Vam-Varmr 80 | 110 | 140 | mV
Overdischarge Vee=3.0V—+2.0V
V 2451250 | 255 | V
Detection Voltage o Vep:H—L
Overdischarge Vee=2.0V—4.0V
Vi 3.022| 3.10 |{3.178| V
Resumption Voltage opr Vep:L—H
(1 (Vee>Overdischarge Release Voltage) or
(Charge and Vee>Overdischarge detection voltage.)
Vee=2.7V
Start-up Voltage Vst Ves: OV——0.5V, Vop : L—H -04 | -0.1 \Y
Overcurrent Vest: 0OV—-0.2V,
Detection Voltage Vest Vep : H—L 345 1395 | 435 | mV
Overcurrent Protection Release Load release (500MEGQ min.)
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CIRCUIT1, SW1:a,SW2:b

Item Symbol Measurement Conditions Min. | Typ. | Max. | Unit
. . Vee=3.0V—2.0V (*1),
O"erd's;z;rg;zztec“°” ton Voo : H—L 50 | 10.0 | 15.0 | ms
o CIRCUIT2, SW1:a, SW2:b, SW3:
. Vesi=0V—0.2V (x1),
over;::;e”;i?nfﬁcmn test Voo : H—L 50 | 10.0 | 15.0 | ms
y CIRCUIT2, SW1:a, SW2:bh, SW3:
=0V—1. *
Overcurrent Detection Ves=OV=1.0V (1) ,
Delay Time 2 tes2 Vep : H—=L 100 | us
Yy CIRCUIT2, SW1: b, SW2: a, SW3:
. Vee=4.0V—4.5V (*1) ,
(0] h Detect
"erg:;geﬂr:eef ‘on taLw Cro=0.1yF, Vocz : L—H 05| 10 | 15 | s
V CIRCUITZ, SW1: a, SW2: b, SW3 :
=4.0V—4. *
Overcharge Detection Veesd0V=4.5V (x1),
Delay Time 2 Ataimz Voci: H—L 100 | ps
v CIRCUIT2, SW1:a, SW2:b, SW3:
Operating Limit Voltage (*2) Vor Vee when Vepre>0.4V 1.2 A%
GD Terminal Output Voltage H Vepu Vee—03 | Voe—01 \Y
GD Terminal Output Voltage L1 VepLi Vese>1.0V 01 | 03 A%
GD Terminal Output Voltage L2 | Vcpr2 Vee=1.5V 02 |04 | V
. Vee=4.5V, Voc1=1.6V
OC1 Terminal Output Current Toc1 CIRCUITL, SW1 : b, SW2: a =30 | pA
Vce=4.5V, Voci1=0V
OC2 Terminal Output Current Tocz cc=4.5V, Voc=0 =500 | pA

(*1) Refer to input waveforms.

(*2) Operation is unstable below the operating limit voltage.
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Measuring Circuit
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Timing Chart

Charge Charge Charge
Over current Over current
Normal mode Normal mode Over current protection mode protection mode protection mode
Charging Discharging N LN Discharging N | N | Discharging
i i prohibited prohibited Crma 0rma prohibited oma orma prohibited
Over discharding | v |"mode | * | mode | | mode |t |mocel " mode | | mode | t | mode |t mose
v N e O 1 R I ” T | N S | I [P | N P I
Vce Veor B e N e e | e e e B e | s e | E
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Vcs L L[5S 1 _ | ___pg-+- D>~ = _L___qa__L___4dJ>
ov X'L !X'L Load release E Load release -
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CS2 (Vesz) -—~F-r--—-—------- S 4---- --- - —>A--F- - il e | DS
ov | [ _ - Lo - < - - >
Vsr e e STttt T T ——=
Application Circuits
(1) Example using shunt resistance to detect overcurrent.
OB+
Charge control
01uF
t0C=1
1000 l( 0C=1s)
(Filter) T P—‘ ’J_‘
8 7 6 5
0.LTuF
thun | Vee 0ST TD 0S2 MEG Q
on cell T (This Resistor
MM“rAE) Is drives _gate
of N-ch FET)
G N D C S C S 2
3kQ~ | 3kQ~ \
10kQ | £.TkQ -
Dlgltal Transistor
/ (Include Resistors)
FUSE O R_
ch power N-ch power
MOS FET MOS FET
(Discharge control)  (Charge contfrol)
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(2) Example using discharge FET on resistance to detect overcurrent.

Charge control

() B-

01uF
100Q l (t0C=1se®
(Filter) = 978 . ! Hs'\
0LTu F/l
Lithium _| Vee 0ST TD 0S2
lon cell T MM'][,[,G)
GND CST1 GD (S2

IMEG Q

(This Resistor
Is drives gate
of N-ch FET)

N
{ Digital Transistor
/ (Include Resistors)

N-ch power
MOS FET
(Discharge confrol)

N-ch power

S F
(Charge control)

Note: Applicable circuits shown are typical examples provided for reference purposes. Mitsumi cannot
assume responsibility for any problems arising out of the use of these circuits or for any infringement of
third party patent and other right due to same.

M Supply current vs supply voltage
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Note: The above specifications are representative, and are not guaranteed values.
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